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@enepanbHas paboyas mporpamma Mo yudebHomy mnpeamety «HHbopmaTukay
(6a30BBIN ypoBeHb) (mpenMeTHass oOnacTe «MaremaTuka W wHGOpPMATHKay) (Janee
COOTBETCTBEHHO — TmporpamMma 1o uHpopMaTuke, HHPOpMATHKA) BKIIOYACT
MOSICHUTEIbHYIO 3aIHCKY, COJIep KaHne 00yUeHUs, TUTAaHUPYEMbIE PE3yIbTaThl OCBOCHUS
IpPOrpaMMBbI 10 HHPOPMATHKE, TEMATHUECKOE TNIAHUPOBaHUE, TIepeueHb (KOoIu(pUKaTop)
pacmpesieieHHBIX MO KjlaccaMm MpPOBEpSIeMbIX TPeOOBaHMN K pe3yJbTaTaM OCBOCHUS
OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOTO 00111ero 00pa30BaHUs U HJIEMEHTOB
cojiep)KaHus 10 HH(pOpMaTHKe, MepeueHb (Koaudukarop) mpoBepseMbIX TpeOOBaHUM
K pe3yJibTaTaM OCBOCHHSI OCHOBHOM 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIETO
00pa30BaHMsI U AIIEMEHTOB COJICPIKAHUS TI0 HHPOPMATHKE.

IMNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo wuHOpMAaTUKE HA YypPOBHE OCHOBHOIO OOIIEro oOpa3oBaHUS
COCTaBleHa Ha OCHOBE TpeOOBaHWMH K pe3yldbTaTaM OCBOCHHUS OCHOBHOM
o0pa30BaTeNbHOM NPOrpaMMbl OCHOBHOTO 0OILEro oOpa3oBaHMs, MPEICTaBICHHBIX
B ®I'OC 00O, a Takxke (henepanbHOK padoyeil MporpaMMbl BOCIUTAHUS.

[IporpamMma 1o MHpOpMaTHKE JAeT MPEACTABICHUE O LIENAX, OOIIeH CTpaTeruu
oOyueHusl, BOCHUTAHHUS W pa3BUTUS OOYydYaIOIIUXCS CpeAcTBaMH HH(GOPMATUKU
Ha 0a30BOM YpOBHE, YCTaHaBIMBACT OOs3aTENIbHOE TMPEAMETHOE COJACPIKAHHE,
peyCMaTpUBAET €ro CTPYKTYPUPOBAHUE T10 pa3jiejiaM U TEMaM.

[IporpamMma 1o wWHPOpPMATHKE OMPEAENSeT KOJIWYECTBCHHBIE M KadeCTBEHHBIE
XapaKTepUCTUKU y4yeOHOro marepuayia Juisl KaXJOoro roja M3y4eHus, B TOM 4YHCIIE
JUISL  COZEPIKATEIbHOTO HAIlOJIHEHUS PAa3HOro BHUJA KOHTPOJsA (TPOMEXYyTOUHOU
aTTecTallu OOYYarOIIMXCs, BCEPOCCHUICKUX MPOBEPOUYHBIX pPadOT, TOCYAapCTBEHHOU
HUTOTOBOM aTTECTAIIHN).

[IporpamMma mo uH(pOpPMATHKE SIBISIETCS OCHOBOM MJIsi COCTaBJICHHS aBTOPCKUX
y4eOHBIX TPOTrpamMM, TEMAaTHIECKOTO TJIAHUPOBAHUS Kypca YUUTEIEM.

Henstmu u3yuyeHUs: UHPOPMATUKM Ha YpOBHE OCHOBHOI'O OOLIEro 0Opa3oBaHUs
SIBIISIFOTCSI:

(opMUpOBaHHE OCHOB MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HayKu HWHQPOPMATHKH, JOCTHKECHHUSIM HAYyYHO-TEXHHYECKOTO
mporpecca W OOIIECTBEHHOM MPAaKTHUKH, 3a CYET pa3BUTHUS TPEACTAaBICHUIN
00 mHpopMaIMM KaK O BaKHEUIIEM CTPaTerMYecKOM pPEeCcypce pa3BUTHUS JUYHOCTH,
rocylapcTBa, oOOIIecTBa, TMOHUMAaHHWS pPONMM  HHPOPMAIMOHHBIX  IPOIECCOB,
UH(GOPMAILIMOHHBIX PECYPCOB U MH(GOPMALMOHHBIX TEXHOJOTHI B YCIOBUAX LUPPOBOIA
TpaHchOopMaIi MHOTUX cep KU3HU COBPEMEHHOTO 00IIEeCTBA;

o0OecrieueHrne  YCJIOBUM, CIOCOOCTBYIOIIMX  PAa3BUTHIO  alTOPHUTMHYECKOTO
MBILIUIEHUSI KaK  HEOOXOJUMOTO  YCJIOBUA  MPO(PecCHOHATbHON  NeATeIbHOCTH
B COBPEMEHHOM WH(GOPMAIMOHHOM OOIIECTBE, MPEANONaraluero CrnocoOHOCTh
oOyyaronierocsi pa30MBaTh CIOKHBIE 33J]a4K Ha 00Jiee MPOCThIE M0/[3a/1a41, CPABHUBATH

3



®denepanpHas padouas nporpamma | Madopmaruka. 7-9 kiacchbl (6a30BbIi YPOBEHB)

HOBBIE 33J1a4M C 33/1a4aMM, PELICHHBIMH pPAHEE, ONPEAENATh IIaru s JTOCTHXKEHUS
pe3yJabTaTa U TaK Jaliee;

dbopMupoBaHWEe W  pa3BUTHE KOMIIETCHIIMA OOydJalImuXcsi B  00JacTH
UCIIOJIb30BaHUSI HMH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJOTUH, B TOM YHCIIE
3HaHWW, YMEHHW W HABBIKOB pabOThl C HHpOpMAIMEH, NpOrpaMMHpPOBAHHUS,
KOMMYHHUKAIIUM B COBPEMEHHBIX LHU(PPOBBIX Cpelax B YCIOBUAX OOeCreyeHUs
nH(OPMAITMOHHON O€30MaCHOCTH JIMYHOCTHA 00YYaromerocs;

BOCITUTAHUE OTBETCTBEHHOTO W W30MpaTENbHOIO OTHOIIEHUS K HH(pOpManuu
C YYEeTOM TIPABOBBIX M HITHUYECKUX AacCIEKTOB €€ paclHpoCTpaHEHUs, CTPEeMIICHUS
K T[pOJOJKEHHIO oOpa3oBaHHMs B  00dacTM  HMH(MOPMALMOHHBIX  TEXHOJOTHMA
U CO3UJATEIBHOM JIEITEIbHOCTH C TMPUMEHEHUEM CpEACTB HH(OPMaIMOHHBIX
TEXHOJIOTHM.

HNupopmatrka B OCHOBHOM 00111eM 00pa30BaHUM OTPAXKAET:

CYIIHOCTh HHPOPMATUKH KaK HAYYHOU JUCLMIUIUHBI, U3yYarollel 3aKOHOMEPHOCTH
IPOTEKaHUsI M  BO3MOXXHOCTM  aBTOMAaTU3aLMM  MH()OPMALMOHHBIX  MPOLECCOB
B Pa3IUYHBIX CUCTEMAX;

OCHOBHBIE 00JIACTH IPUMEHEHUSI UHPOPMATUKH, MPEKIE BCErO MHOOPMAIMOHHbIE
TEXHOJIOTMH, YIIPABICHUE U COLIMATIBHYIO cepy;

MEXJIUCUUIUIMHAPHBIA ~ XapakTep  MHGQOpPMAaTUKU U HHPOPMAIMOHHOM
JESTEIIbHOCTH.

N3ydyenne nH(OpPMATUKH OKa3bIBa€T CYLIECTBEHHOE BJIMSIHHE Ha (POPMUPOBAHME
MHUPOBO33pEHUsI O0YyYaroIIEerocsi, €ro >KU3HEHHYIO TMO3MIHI0, 3aKIaJblBAET OCHOBBI
NOHMMAaHHS NPUHLIUIOB (PYHKIMOHUPOBAHUS U MCIOIb30BaHUS HH(OPMALMOHHBIX
TEXHOJIOTUA KaK HEOOXOJIMMOIro HMHCTPYMEHTa MPAaKTUYECKH JII0OOW NeATeIbHOCTH
U OJHOTO M3 HauboJjiee 3HAYMMBIX TEXHOJOTMYECKHX JOCTH)KEHUH COBPEMEHHOM
HUBWIM3AMK. MHOTME MNpeIMETHbIE 3HAHUS M CIOCOOBI JESATENIbHOCTH, OCBOCHHBIE
OoOy4YarouMMHUCs NpU U3yYeHUH WH(OpPMATHUKH, HaXOASAT NMPUMEHEHHE KaK B pamMKax
00pa30BaTEeNILHOIO Ipollecca IPU  HW3YYEHUM JpPYyTUX HPEIMETHBIX 00JacTel,
TaK U B MHBIX KM3HEHHBIX CUTYalHUsX, CTAHOBATCA 3HAYMMBIMHU i1 (POPMHUPOBAHUS
KAueCTB JIMYHOCTHU, TO €CTh OPUEHTUPOBAHBI Ha (HOPMHUPOBAHHME METANPEIMETHBIX
Y JINYHOCTHBIX PE3yJIbTaTOB O0YyUEHUS.

OcHoBHBIE 3amaunm yuyeOHoro mnpenmera «WHpopmatuka» — chopMHpOBATH
y 00OyJarommxcs:

MMOHUMaHUE TIPUHITUIIOB YCTPOUCTBA M (PYHKITMOHUPOBAHUS OOBEKTOB MU(PPOBOTO
OKpY>XEHHUSI, TPEICTABICHUS OO0 HCTOPUM M TEHACHLHUAX pa3BUTHA HHPOPMATHKU
nepuoja udpoBoi TpaHchopMaluy COBPEMEHHOTO 00IIECTBA;

3HaHUS, YMEHHS W HaBbIKM TIPAaMOTHOW ITOCTAaHOBKM 3aJ1a4, BO3HHUKAIOIIMX
B NPaKTUYECKOM MAESATENbHOCTH, JJI1 UX PEUIEHUS C MOMOIIbI0 HH(OPMAIMOHHBIX
TEXHOJIOTUIA, YMEHUS U HAaBbIKU (DOPMaATM30BAHHOTO ONMMCAHMS MOCTABJICHHBIX 33/1a4;

0a3zoBble 3HaHUA 00 WHGOPMAIIMOHHOM MOJEIUPOBAHUM, B TOM YHCIIE
O MaTeMaTHYE€CKOM MOJEIMPOBAHUN;
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3HaHHE OCHOBHBIX QJITOPUTMHUECKHUX CTPYKTYpP M YMEHHE MPUMEHSTh 3TU 3HAHUS
JUTSl TOCTPOCHMSI AJITOPUTMOB PEIICHUS 3a7a4 M0 X MaTeMaTUYECKUM MOJIEISIM;

YMEHHS ¥ HABBIKH COCTABJICHHSI MPOCTHIX MPOTPAMM M0 MOCTPOCHHOMY aJTOPUTMY
Ha OJTHOM U3 A3BIKOB MTPOIPaMMHUPOBAHUS BHICOKOTO YPOBHS;

YMEHHS ¥ HaBBIKU 3((EKTUBHOTO MCIOIB30BAHUS OCHOBHBIX THIIOB MPHUKIAIHBIX
nporpamMm  (MPUJIOKEHU) 0OOIero Ha3HauYeHWs] HW HUHPOPMAIMOHHBIX CHUCTEM
JUIS PELIEHUs] ¢ MX TOMOINBIO MPAKTHUYECKHX 3a/]ay, BIaJeHHE 0a30BBIMH HOPMaMHU
uHGOPMAITMOHHOM 3THUKH U TIPpaBa, OCHOBAMU WH(GOPMALIMOHHON 0€30MaCHOCTH;

yMEHUE TPAMOTHO MHTEPHPETUPOBATH PE3YyJIbTAThl PEUICHUS! PAKTUYECKUX 3a7a4
C TMOMONIbI0 WH(MOPMAIMOHHBIX TEXHOJIOTHH, NMPUMEHSTHh IOJIYYEHHBIE pe3yJIbTaThl
B MIPAKTUYECKOMN JESATEIHHOCTH.

Henmu wu 3amaun u3ydeHuss HHPOPMATUKUM Ha YPOBHE OCHOBHOTO OOIIETOo
00pa30BaHMs OMPEICNAIOT CTPYKTYPY OCHOBHOTO COJEpXaHHUS Y4eOHOTO mpeaMmeTra
B BUJIE CJIEAYIOIIUX YETHIPEX TEMATHUECKUX Pa3/IEIOB:

1 poBasi rPaMOTHOCTB;

TEOPETUUECKHE OCHOBBI UH(POPMATUKH;

QJITOPUTMBI U TIPOTPAMMHUPOBAHUE;

UH(OPMAITMOHHBIE TEXHOJIOTHUH.

OO111ee yKco 4acoB, pEKOMEH0BAHHBIX Ul U3yYeHUs] UHPOPMATHUKU Ha 6a30BOM
ypoBHe, — 102 yvaca: B 7 knacce — 34 yaca (1 yac B Henenwo), B 8 kinacce — 34 yaca
(1 gac B Heemno), B 9 kiacce — 34 yaca (1 yac B Hezielnto).
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COAEPKXAHUE OBYYEHUA

7 KJIACC

udpoBasi r(paAMOTHOCTH
Komnwromep — ynugepcanvroe ycmpoiicmeo 00pabomku OAHHbIX.

KoMmneioTep — yHHBepcadbHOE BBIUUCIUTEIBLHOE YCTPONCTBO, paboTaroriee
o mnporpamMme. THIIBI KOMIIBIOTEPOB: IIEPCOHAIBHBIE KOMIIBIOTEPBI, BCTPOCHHBIE
KOMIIBIOTEPHI, CYTIEPKOMITbIOTEPbl. MOOUIIbHBIE YCTPOUCTRA.

OcHOBHBIE KOMIIOHEHTHI KOMIIbIOTEpA U UX Ha3HaueHue. [Iponeccop. OnepaTuBHas
U JIOJITOBPEMEHHAs MaMsTh. Y CTPOICTBA BBOAA U BbIBOJA. CEHCOPHBIM BBOJ, JATUUKHU
MOOUJIBHBIX YCTPOMCTB, CPEACTBA OMOMETPUUECKOM ayTeHTHU(UKAIINH.

Hcropust pa3BUTHs KOMIIBIOTEPOB M IMporpamMmMHOro odecrneudenus. llokoseHus
KOMITBIOTEpOB. COBpEMEHHBIE TEHACHIIMM Pa3BUTUSI KOMITBIOTEPOB. CyINepKOMITBIOTEPHI.

[TapayuiennbHbIE BBIYUCIICHUS.

[Tepconanbubiit KoMIbroTEp. [Iporieccop u ero xapakTepruCTUKH (TAKTOBAsI YACTOTA,
pa3psaHocTh). OneparuBHas namATh. JloaroBpeMeHHas mamsTh. Y CTpoicTBa BBOAA
U BbIBOJA. OOBEM XpaHUMBIX JAHHBIX (OMEpaTHBHAs MaMATh KOMIIBIOTEPA, >KECTKHI
U TBEpPJOTENIbHBIA JUCK, MOCTOSIHHAs NaMsATh CMapT(oHa) U CKOPOCTh JOCTYyIa
JUISL Pa3JIMYHBIX BUAOB HOCUTENEH.

TexHnka 0€30MaCHOCTH U MpaBUiia padOThl HA KOMITBIOTEPE.

IIpoepammul u Oannvbie.

[Iporpammuoe  oOecrieueHue  KoMmmbloTepa.  [IpukiiagHoe  mporpamMMHOE
obecrieuenue. CucreMHoe nporpamMmmHoe odecriedeHue. CucTeMbl TpOorpaMMUPOBAHHUS.
[IpaBoBass oxpaHa mporpaMMm H JaHHBIX. becmiaTHble M yCIOBHO-OECIIaTHBIC
nporpammbl. CBOOOHOE MTPOTpaMMHOE OOECIIeUEHUE.

@aitnbl 1 manku (katanoru). [punnunel noctpoenus (aitoBeix cucteM. [lomHoe
umsa (aitna (manku). [lyte k Qaitny (manke). Pabora ¢ ¢aitmiamu u katanoramu
CpEeACTBAaMU ONEPALMOHHOM CHUCTEMBI: CO3JaHHE, KONUPOBAHUE, I[IEPEMELICHHUE,
nepeuMeHOBaHue U yaajieHue ¢aiiaoB u namnok (karanoro). Tumnsl daitnos. CoiicTBa
daiinoB. XapakTepHble pa3Mephl (ailioB pa3IWYHBIX THUIOB (CTpaHMIIA TEKCTa,
AJIEKTPOHHAsE KHuUra, (ortorpadus, 3amuch IECHH, BUICOKIHI, MOJIHOMETPAKHBIN
bunpM). ApxuBanug JaHHBIX. Mcmonb3oBaHMe mnporpaMM-apxuBaTopoB. DailnoBbIf
MeHekep. ITouck ¢aiinoB cpeacTBaMu ONEPaIMOHHON CHCTEMBI.

Kommbrorepasie BHpPYCBI W JIpyrM€ BpPEINOHOCHBIE ITporpammsbl. [IporpamMmsl
JUJISL 3a1IUATHI OT BUPYCOB.

Komnvromepnvie cemu.

OO0benunenne kKoMmmbloTepoB B ceTh. CeTh MHTepHET. Beb-cTpanuna, BeO-cailT.
Crpykrypa aapecoB BeO-pecypcoB. bpaysep. [TouckoBbie cuctemsl. [lonck nndopmanmu
M0 KJIFOYEBBIM CJIOBaM U M0 M300pakeHuto. JloctoBepHOCTh MH(GOPMALIMH, TOTYYEHHON
u3 urepHera.

CoBpeMeHHbIE CePBUCH UHTEPHET-KOMMYHUKAITHH.
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CereBoil »THKET, 6a30BbIe HOPMBI WH(GOPMALIMOHHON 3TUKU W MpaBa Mpu padoTe
B UnTepHere. Ctparerun 6e3onacHoro noseneHus B uTepHere.

Teopernyeckue 0CHOBBI HH(POPMATUKH
HUngopmayus u unghopmayuonnwvle npoyeccoi.

WNudopmanivs — 0/HO U3 OCHOBHBIX MOHSATUN COBPEMEHHON HAYKU.

Nudopmanuss kak cBeAeHUS, MpeIHA3HAUCHHBIC JJIi BOCIPHUSTHS YEJIOBEKOM,
U uHdopMaIs KaK JaHHbIE, KOTOPbIE MOTYT ObITh 00OpabOTaHbl ABTOMATHU3UPOBAHHON
CUCTEMOM.

JIUCKpeTHOCTh JaHHBIX. BO03MOXHOCTH OMNHMCAHUS HENPEPBHIBHBIX OOBEKTOB
Y IIPOLIECCOB € ITOMOIIBIO TUCKPETHBIX JaHHBIX.

NudopmanimonHsie  MOpolecchl — MPOIECChl, CBSI3aHHBIE C  XPaHEHUEM,
npeoOpa3oBaHUEM U MEepeaadeil TaHHbBIX.

IIpeocmasnenue ungopmayuu.

CumBoi. Andasur. MoutHocts andauta. PazHOOOpas3ue SA3bIKOB U ai(aBUTOB.
EcTtecTBeHHbIE 1 (popMasIbHBIE SI3bIKA. ATI(ABUT TEKCTOB HA PYCCKOM SI3bIKE. /[BOMUHBIN
andabut. KomnuecTBo BCEBO3MOXKHBIX CIOB (KOJIOBBIX KOMOMHAIUM) (DUKCHPOBAHHON
JUIMHBL B ABOMYHOM an(asute. IIpeobpazoBanue mo0oro andaBuTa K JTBOUYHOMY.
KonuuecTBO pa3znuyHbIX CJIOB (MKCUPOBAHHOW /UIMHBI B al()aBUTE OIpPEAESICHHON
MOIIIHOCTH.

KoaupoBanue cMMBOJIOB OAHOTO ajipaBUTa C MOMOLIBIO KOJIOBBIX CIOB B JPYrOM
andasure, Kog0Bas TadOIULA, TEKOAUPOBAHUE.

JBonunblii koa. IIpencraBieHne 1aHHBIX B KOMIBIOTEPE KaK TEKCTOB B JBOUYHOM
andasure.

NudopmanimoHHblii 00beM JaHHBIX. BUT — MHUHMMalIbHas €IUHULA KOJIMYECTBA
uH(popMauu — JBOMYHBINA pa3psia. EAMHUIBI n3MepeHus HHPOPMaUOHHOTO 00bema
JIaHHBIX. but, 0aiT, KuI0OAaUT, MeradanT, ruradbamT.

CkopocTh mepenayd JaHHBIX. EJMHHUIBI  CKOPOCTH MEpeJadyd  JIaHHBIX.

Komupoanne tekcroB. PaBHomepHbii kon. HepaBHomepHbii kox. Koauposka
ASCII. BocemubutHeie koaupoBku. Ilonstue o komupoBkax UNICODE.
JlexonupoBaHue COOOIIEHUH C HUCHOJIb30BAaHUEM PABHOMEPHOIO M HEPaBHOMEPHOTO
koaa. HpopMaloHHbIi 00BEM TEKCTA.

Hckaxxenue nudopmanuy npu nepeaaye.

O6uiee npeacTaBiaeHUe 0 HU(GPOBOM NPEICTABICHUN ayTMOBU3YAJIbHBIX U IPYTUX
HEIPEPBIBHBIX JAHHBIX.

Konuposanue 1ngera. I{BetoBsie moaenu. Monens RGB. ['myOuna xkoaupoBaHus.
[Tanmurpa.

PactpoBoe u BekTOpHOE TmpeacTaBiacHUe u3o0pakeHuit. [lukcens. OreHka
MH(OPMAIMOHHOTO 00beMa rpaduyecKuX JaHHBIX JJI1 PACTPOBOTO NU300paKEHHUS.

Komuposanue 3Byka. Pa3psnocts 1 yacrora 3anucu. KommuecTBo KaHAJIOB 3aUCH.

OneHka KOJIMYECTBEHHBIX TApAMETPOB, CBA3AHHBIX C MIPEJICTABICHUEM U XpaHEHUEM
3BYKOBBIX (halJIOB.
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NudopmanmoHHbIe TEXHOJIOTHH
Texcmosvie OOKyMeHmbl.

TexcToBblE JOKYMEHTBI U UX CTPYKTYpHBIE 3JIEMEHTHI (CTpaHuLa, ab3all, cTpoka,
CJI0BO, CHUMBOJ).

TekcToBbli  mpoueccop —  HHCTPYMEHT  CO3JaHus,  PEAAKTUPOBAHUS
u ¢opmarupoBaHusi TekcToB. IlpaBuna HaOopa Tekcra. PepmakTMpoBaHUE TEKCTa.
CpoiictBa cumBoioB. Ulpudr. Tumer wmpudroB (pyOneHble, ¢ 3acedyKkamu,
MoHompuHHbIe). [lomyxkupHoe u KypcuBHOe HauepTanue. CBolicTBa a03aleB: TPaHUIIbI,
a03alHBI OTCTYII, WHTEpBajl, BblpaBHMBaHME. llapamerpsl crpanunpbl. CruieBoe
dbopmaTupoBaHue.

CrpykrypupoBaHue HHPOpPMAIMM C  TOMOMIIBIO CHOUCKOB W  TaOJMIL.
MHuoroypoBHeBbI€ criucKd. JJoOaBeHue TabuIl B TEKCTOBbIE JOKYMEHTHI.

BceraBka u300pakeHUil B TEKCTOBbIE JOKyMEHThL. OOTekaHue H300paKeHH
TEKCTOM. BKIIIOU€HHE B TEKCTOBBII JOKYMEHT Uarpamm, (popmysi, HyMepaluuu CTPaHHIL,
KOJIOHTUTYJIOB, CCBUIOK M IPYTUX 3JIEMEHTOB.

IIpoBepka mnpaBonmcanus. PaccraHoBka mnepeHOCOB. ['0JI0COBOM BBOJ TEKCTA.
OnTtuyeckoe pacno3HaBanue Tekcra. KommbrorepHslid nepeBof. Fcnosb3oBanue
cepBucoB MHTepHeTa 1151 00pabOTKU TEKCTA.

Komnvromepnas epaguxa.

3HaKOMCTBO ¢ rpaduueckuMu penaktopamu. Pactpossie pucynku. Mcnonb3zoBanue
rpauIeCKuX MPUMHUTHBOB.

Onepauun pegakTUpoBaHusi Trpaduyeckux OOBEKTOB, B TOM YHCIE HU(PPOBBIX
dboTtorpaduii: U3MEHEHHE pa3zMepa, 00pe3Ka, MOBOPOT, OTpaKeHHe, padboTa ¢ 00IacCTIMH
(BeImENICHUE, KOMHMPOBAaHWE, 3allMBKa IIBETOM), KOPPEKIUS I[BETa, SPKOCTH
¥ KOHTPACTHOCTH.

Bexropnas rpaduka. Co3gaHue BEeKTOPHBIX PUCYHKOB BCTPOEHHBIMU CPEJICTBAMHU
TEKCTOBOT'O MPOIIECCOPA WK APYTHUX MPOTrpaMM (TMpuiiokeHuii). JJobaBieHne BEKTOPHBIX
PUCYHKOB B JJOKYMEHTHI.

Mynomumeouiinvie npezenmayuu.

[ToaroroBka MyJabpTUMEIUNHBIX npe3eHTauil. Cnaiin. JlobaBneHue Ha ciiaid] TeKCTa
1 n300pakeHnid. Pabota ¢ HECKOIBKUMU CllaliIaMu.

JloOaBrieHre Ha caii ayAMOBU3yalIbHBIX JaHHBIX. AHUMaIus. [ unepcchuiky.

8 KUIIACC

Teopernueckne 0CHOBbI HHPOPMATHKH
Cucmemuwi cuucnerus.

Hemno3uimonHueie W MO3UIIMOHHBIE CUCTEMBbI cuucieHus. AmndaBut. OcHOBaHUE.
Pa3Bepuyras ¢opma 3ammcu uucna. llepeBog B JECATUUHYHO CHCTEMY YHCEII,
3allMCAHHBIX B JPYTUX CUCTEMaX CUMCIICHHUS.

PumMckas cuctema cuncieHus.
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JIBonuHast cucteMa cuucienus. [lepeBoa nensix yncen B npenenax ot 0 go 1024
B JIBOMYHYIO CUCTEMY CUMCIICHHs. BoceMepuuHas cucrema cunciieHus. [lepeBon uncen
U3 BOCBMEPUYHOI CHCTEMBl B JBOMYHYIO U JECATUYHYIO CHUCTEMBI M OOpaTHO.
[llectHanuarepuuHas cuctemMa cuucienus. llepeBon uyucen u3 mecTHaIUATEPHUUYHON
CUCTEMBI B IBOUYHYIO, BOCBMEPUYHYIO U JECATUUHYIO CUCTEMbI U 0OpPaTHO.
ApudmeTrueckue onepanuy B JBOUYHON CUCTEME CUUCICHHUSL.

Dnemenmuovi Mmamemamuyeckou 102UKU.

Jlornueckue BBICKA3bIBaHMS. Jlornueckue 3HAYCHUS BBICKA3bIBAHUH.
DneMeHTapHbIe n COCTaBHBIE BBICKA3bIBaHUSL. Jlornueckue OTEpaLNHN:
«» (KOHBIOHKIUS, JIOTUYECKOE YMHOXKEHHE), «UIW» (AUIBIOHKIMS, JIOTHYECKOE
CIIOKEHHE), «HE» (JIOTHYeCKoe OTpullaHue). IlpuoputeT mgoruyeckux omeparuu.
OrnpeneneHne HUCTUHHOCTH COCTAaBHOTO BBICKA3bIBAHMS, €CJIIM HW3BECTHHI 3HAYCHUS
MCTUHHOCTH BXOSIIIIUX B HETO AJIEMEHTAPHBIX BhICKA3bIBaHUU. JIoTHUECKUE BHIPAKEHMUS.
[IpaBmia 3amucu  JIOTHYECKMX BbIpakeHUH. IlocTpoeHne TalauIl HMCTUHHOCTH
JIOTUYECKUX BhIPAKCHUH.

Jloruueckue 3J1eMEHThI. 3HAKOMCTBO € JIOTHYECKMMU OCHOBAaMHU KOMITbIOTEPA.

AJITOPUTMBI U IPOTPAMMHUPOBAHUE
Hcnonmumenu u ancopummsl. Aneopummudeckue KOHCMpPYKYuu.

[Tonsarue anroputma. MicrmoaHUTENN anrOpuTMOB. AJITOPUTM Kak IJIaH yIPABICHUS
VICITOJTHUTEIIEM.

CaoiictBa anroputma. CrocoObl 3amucu anroputMa (CIOBECHBIM, B BHUE OJIOK-
CXEMBI, IPOrpamMma).

AJITOPUTMHUYECKUE KOHCTPYKIMU. KOHCTpyKuMs «cinenoBaHue». JIMHENHbIN
anroput™. OTpaHUYEHHOCTh JIMHEHHBIX aJITOPUTMOB: HEBO3MOKHOCTh MPETyCMOTPETh
3aBUCUMOCTb MOCJIEA0BATEILHOCTH BBIMIOJHSAEMBIX JTEUCTBUIM OT UCXOJIHBIX IAHHBIX.

KoHcTpykiuss «BeTBieHUE»: TONHAas W HemnojdHas (opMbl.  BeinonaHeHue
U HEBBIMIOJHEHUE YCJIOBUS (MCTUHHOCTh M JIOKHOCTh BBICKa3biBaHusi). IIpocTeie
Y COCTaBHBIE YCIIOBUSI.

KoHcTpykiuss «HOBTOpEHMS»: NUKJIBI C 3aJaHHBIM YKHCIOM TOBTOPEHUM,
C YCJIOBHMEM BBITIOJHEHUS, C IEPEMEHHON IUKIIA.

Pazpabotka s (QopMarbHOTO  HCHOJHUTENS — alrOpUTMa, MPUBOJIAIIETO
K TpeOyeMoMy pe3yibTaTy IpU KOHKPETHBIX MCXOJHBIX JaHHBIX. Pa3paboTka
HECJIOKHBIX aJTOPUTMOB C MCIIOJB30BAHMEM IHUKJIOB U BETBICHUW i1 YIPABICHUSA
dbopMalbHBIMU ~ UCTIOHUTENISIMH, TakuMu Kkak PoOot, UYepemamka, YepTekHUK.
BrinonHeHne anropuTMOB BPYUHYIO U Ha KOMIIbIOTEpe. CUHTaKCHYECKUE U JIOTUYECKHE
omuOku. OTKa3kI.

A3bIK npocpamMmuposanus.

A3k mporpammupoBanus (Python, C++, Ilackans, Java, C#, IllIxonbHbIi
AnroputMudecKuid SA3bIK).

CucreMa nmporpaMMUpPOBaHUS: PEAAKTOP TEKCTa MPOTPaMM, TPAHCISATOP, OTIATUHK.
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Ilepemennas: tum, wums, 3HadeHue. Llenble, BelIECTBEHHbIE M CUMBOJIBHBIC
MIEPEMEHHBIE.

Omnepatop mnpucBamBaHus. ApUMETHUUECKHE BBIPAKCHHUS M TOPSIAOK UX
BbluncieHusd. Omnepaluu ¢ LEJbIMA YUCIaMH: IEJIOYUCICHHOE [IeJICHUE, OCTAaTOK
OT JICJICHUS.

BerBnenus. CoctaBHbIE YCIOBUS (3aMUCh JOTUUECKUX BBIPAKEHUN HA N3Yy4aeMOM
S3bIKE MporpaMmMupoBanusi). HaxoxkaeHrne MUHUMyMa M MakCUMyMa M3 JBYX, TpeX
Y YEThIPEX YKCcell. PeneHne KBapaTHOr0 ypaBHEHHUSI, UMEIOIIETO BEIIECTBEHHBIE KOPHH.

JluanoroBas OTJIaIka MPOTPaMM: IMOLIATOBOE BBINOJIHEHUE, MMPOCMOTP 3HAYCHHI
BEJTUYMH, OTJIaI0YHBINA BHIBOJI, BRLIOOP TOYKH OCTAHOBA.

[ukn ¢ ycmoBuem. AnroputM EBknmaa ans HaxoXkIeHUS HaUOOJBIIEr0 0OIIero
JeNUTeNs JBYX HaTypajdbHbIX 4Hcel. Pa3OueHue 3amucu HaTypallbHOTO 4HCIIa
B IO3UIMOHHOM CHCTEME C OCHOBAHMEM, MEHBIIUM WM paBHbIM 10, Ha OTAEIBHBIC
UQpHI.

[ukn ¢ nmepeMeHHON. ANTOPUTMBI MPOBEPKU JIEIMMOCTH OJHOTO LEJIOr0 4ucia
Ha JPYyroe, IPOBEPKU HATYPaJIbHOTO YUCia Ha IPOCTOTY.

OG6paboTka CUMBOJIbHBIX JIaHHBIX. CHMBOJIbHBIE (CTPOKOBBIE) TMEPEMEHHEIE.
[TocumBonbHas 00paboTka cTpok. [lojcder 4acTOThl MOSIBJICHHUS CHMBOJIA B CTPOKE.
Bcerpoennsie pyHkImm asis 00pabOTKH CTPOK.

Ananuz aneopummos.

OmnpeneneHne BO3MOXKHBIX pE3YyJbTaTOB padOThl aJrOpuTMa MpPHU JAaHHOM
MHOXXECTBE BXOJHBIX JaHHBIX, OIIPEJCICHHE BO3MOXHBIX BXOJHBIX JAHHBIX,
MPUBOASIINX K JAHHOMY pPEe3yJbTaTy.

9 KJIACC

Hudposasi rpamoTHOCTH
I'nobanvnas cemv Humepnem u cmpamezuu 6€30nacHo20 nogeoeHus 6 Hell.

I'mo6anbhas cets Untepuer. [P-aapeca y3moB. CeTeBoe XpaHeHHE TaHHBIX. MEeTO b
VHIMBUIYAIBHOTO U KOJIJIEKTUBHOTO pa3MelleHus HOoBOM uH(opmanuu B MHTEepHeTe.
bonbimve naHHbIE (MHTEpHET-AaHHbIE, B YACTHOCTH JAHHBIE COLMAIBHBIX CETEN ).

[TonsitTue 00 wHPOPMAMOHHON O€30MaCHOCTU. YTpo3bl HHGOPMAIIMOHHON
0e30macHOCTH Npu padoTe B r100anbHOM CETH U METOIbI TpoTHBOAeHcTBUS MM. [IpaBuia
Oe3onacHoii ayTeHTUPUKauuy. 3amuTa TuuHor nHpopmannu B Miutepuere. be3onacHbie
cTpareruu nosenaeHus B MutepHere. [IpenynpexaeHue BOBICUYEHHS B JECTPYKTHUBHBIE
U KPUMUHAJIbHbIE (POPMBI CETEBOW AKTUBHOCTH (KMOEpOYJUIMHT, (QUIIMHT U Apyrue

dbopmbI).
Paboma 6 ungpopmayuonrom npocmpancmee.
Buner nesrenpHOCcTH B MHTEpHETE. WHTEPHET-CEPBHCHI: KOMMYHHKAIIHOHHBIC

CEpBUCHI (MTOYTOBAs CIyk0a, BUI€O-KOH(DEPEHII-CBA3b U JPYTUE), CIIPABOYHBIC CITYKOBI
(kapThl, pacnMcaHus U JApYyTue), TOUCKOBBIE CIyXObl, CIyKObl OOHOBIICHUS

10
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MIPOTrPaMMHOTO OOecTiedeHuss U Jpyrue ciaykO0bl. CepBHCHI TOCYIApPCTBEHHBIX YCIYT.
OOmaunpie XpaHWiMIa MaHHBIX. CpencTBa COBMECTHOW pa3pabOTKH JOKYMEHTOB
(onmaita-oducer). [IporpammHoe obecrniedeHne Kak BeO-CepBUC: OHIIAHHOBBIE TEKCTOBBIE
U TpaduecKre peaakTophl, CPebl pa3pabOTKU MPOTrpamMM.

Teopernyeckue 0CHOBBI HH(POPMATUKH
Mooenuposanue kaxk memoo nO3HAHUSL.

Monens. 3amaum, pemaeMble ¢ TOMOINBIO MozenupoBanus. Kriaccuduxarmm
Mojeseil. MartepuanbHble (HaTypHble) W HH(pOpManMoHHBIE Mojaenu. HempepbiBHbIC
U JuckpetHble Moaenu. WmwuranuonHele Moaenu. HWrposeie monenu. OueHka
COOTBETCTBHS MOJIEIA MOJICTUPYEMOMY OOBEKTY U LEJISIM MOACITUPOBAHUS.

Tabnuunsie Mmoaenu. Tabnauna kak npeicTaBlIeHUe OTHOIICHUS.

ba3bl ganubix. OTOOp B TaONHIIE CTPOK, YIOBIETBOPSIIONINX 38JaHHOMY YCJIOBHUIO.

I'pa¢. Bepmmna, pedpo, myTb. OpueHTHpPOBaHHbIE U HEOPUEHTUPOBAHHBIE rpadbl.
Jnuna (Bec) pebpa. Becoas matpuiia rpada. J[nuHa myTu Mexay BeprimHaMu rpada.
[Touck ontumaneHOro mytd B rpade. HaganbHas BepumimHa (MCTOYHHMK) M KOHEUYHAs
BepUIMHA (CTOK) B OPUEHTHUPOBAHHOM Trpade. BprunciieHne KoaudecTBa IyTel
B HaIIPaBJIEHHOM allMKJIN4YECKOM rpade.

HepeBo. Kopenb, BepiinHa (y3ein), JUCT, peOpo (xyra) nepeBa. Breicota nepera.
[Tognepeso. Ilpumepsl ucnosib3oBaHus AepeBbeB. IlepeOop BapMaHTOB C MOMOUIBIO
JiepeBa.

[TonsiThe MaremMaTM4yecKOW MOJENIW. 3aJaud, PEIaeMble ¢  MOMOUIBIO
MaTEMaTUYeCKOro (KOMIBIOTEPHOI0) MoJeaupoBanus. OTiaMune MaTeMaTHu4ecKou
MOJIEIN OT HATYPHON MOJIEJH U OT CIIOBECHOTO (JINTEPATyPHOT0) ONMKUCAHUs 00OBEKTA.

Otanbl KOMIIBIOTEPHOTO MOJEIMPOBAHUSA: IOCTAHOBKA 3a/layd, I[OCTPOCHHE
MaTEeMaTUYeCKOM MOJENIH, MpOTrpaMMHas peaju3alus, TECTUPOBAaHUE, MPOBEACHUE
KOMITBIOTEPHOT'O SKCIIEPUMEHTA, aHAIU3 €r0 PE3yJIbTaTOB, YTOUHEHHUE MOIECIIH.

AJITOPUTMBI U IPOTPAMMHPOBaHUE
Paspabomxa aneopummos u npocpamm.

Pazbuenne 3amaun Ha mnoazagayn. CoCTaBiICHHE aJITOPUTMOB W MPOTpamMm
C HCIOJb30BAaHWEM BETBJICHUM, LHUKIOB W  BCIIOMOTaTElbHBIX  AJITOPUTMOB
JUIsL yIpaBJeHUs HCIoaHuTeneM PoOoT wiau ApyruMu MCHOJHUTEISIMHU, TaAKUMHU Kak
UYepenamka, YepTe:KHUK U IPYTUMH.

Tabnuunsie BenmuuuHbl (MaccuBbl). OpHOoMepHble MaccuBbl. CocTaBiieHue
U OTJaJIka MPOTpamMM, PEATU3YIONUX TUIOBBIE AITOPUTMBI 0OPaOOTKH OJHOMEPHBIX
YHUCJIOBBIX MAaCCHBOB, Ha OJTHOM M3 SI3bIKOB MporpammupoBanus (Python, C++, [Tackaib,
Java, C#, lllxonbHbIII ANropuTMUYECKUd SI3bIK): 3aMOJHEHHE YHCIOBOIO MAacCHBa
CIIydallHBIMH YHCJIAaMHU, B COOTBETCTBMHM C (OpPMYJION WM TyTeM BBOAA 4YHMCE,
HaxO0XXJICHUE CYMMBbI 3JIEMEHTOB MAcCHBAa, JIMHEHHBIN MMOUCK 3aJaHHOTO 3HAYEHUS
B MAcCHUBE, IMOJCYET 3JIEMEHTOB MACCHUBA, YJAOBJIETBOPSIOMIUX 3aJaHHOMY YCJIOBHIO,
HaxO0XJI€HUE MUHHUMAJIBHOTO (MaKCMMaJabHOIO) »3JeMeHTa wmaccuBa. CopTHpOBKa
MaccuBa.

11
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OOpaboTka MOTOKA MJAHHBIX: BBIYUCICHHWE KOJIMYECTBA, CYMMBI, CpPEIHETO
apu(MeTnyeckoro, MHUHHUMAJIBHOTO W  MAaKCHMAJIbHOTO 3HAYCHHUS  DJIEMEHTOB
IIOCJIE0BATEIbHOCTH, yIOBIECTBOPSIOIUX 3aJAHHOMY YCIIOBUIO.

Ynpaenenue

VYmupasnenue. Curnain. OOpartHas cBsa3b. lloiydyeHuwe curHajgoB OT UU(PPOBBIX
JaTYUKOB (KacaHUsl, pacCTOSIHUS, CBETa, 3ByKa U Jipyroro). IIpumepsl ucnoiab3oBaHus
NpUHIIMIA OOpaTHOM CBSI3M B CHUCTEMax YMPABICHUS TEXHUYECKUMHU YCTPOMCTBAMU
C IOMOUIBIO JTATYMKOB, B TOM YHUCIIE B POOOTOTEXHUKE.

[Ipumepbl  pOOOTU3HPOBAHHBIX CHUCTEM (CHUCTEMa YIPaBICHUS JBUKEHUEM
B TPAHCIOPTHOM CHCTEME, CBapouyHas JIMHMUS aBTO3aBOJla, ABTOMATHU3MPOBAHHOE
yIpaBJIEHUE OTOIUICHUSI JOMa, ABTOHOMHAS CHCTEMa YIpaBJiCHUS TPAHCHOPTHBIM
CPEIICTBOM U JAPYTHE CUCTEMBI).

NudopmanroHHbIe TEXHOJIOTHH
DnekmponHvle madIuybl.

[lonsiTue 00 3MEKTPOHHBIX TabnMIax. TUIBl JaHHBIX B SYEHKAX SJIEKTPOHHOU
tabnuubl. PenaktupoBanne u (opmartupoBaHue Tabmuu. BcerpoeHHble (QyHKIHAU
JUIS TIOMCKa MAaKCUMyMa, MHUHHUMyMa, CYMMbI M CpPEIHEro apu(pMeTHUECcKOro.
CopTHpoBKa JIaHHBIX B BBIJIEJIEHHOM auana3one. [loctpoenne nuarpamm (ructorpamMma,
KpyroBas AuarpaMma, TodeuHas Auarpamma). BeiOop Tuna nuarpaMmel.

[IpeoOpa3oBanue ¢opmyn mnpu KomupoBaHuu. OTHOcUTENbHAs, aOCOJIIOTHAs
Y CMEILIaHHas aipecarysl.

VYcnoBHbIE BBIYMCIEHUS B 3JEKTPOHHBIX TaOnumax. CyMMHpOBaHHE U MOJCYET
3HAYEHUM, OTBEYAIOIIMX 33JJaHHOMY ycioBHI0. O0OpaboTka 00sbIIX HAOOPOB JAHHBIX.
YucneHHOEe MOJIETUPOBAHUE B 3JIEKTPOHHBIX TaOIUIAX.

Hughopmayuonnvie mexnonocuu 6 cospemenHom obujecmee.

Ponb mH(pOpMaLMOHHBIX TEXHOJOTHMH B pa3BUTUM HKOHOMUKH MHpa, CTPAHBI,
pernoHa. OTKpbITbIE 00Pa30BATENbHBIE PECYPCHI.

[Ipodeccun, cBa3anHble ¢ HHPOPMATUKON U MHPOPMALIMOHHBIMU TE€XHOJOTHUSMH:
BeO-IM3aiiHep, MPOrPAMMHUCT, Pa3pabOTUNK MOOUIBHBIX MPUIOKEHUN, TECTUPOBIIUK,
aApXUTEKTOP MPOTPAMMHOT0 00ECTICUeHUS, CTICIUAJIICT IO aHAIN3Y TAHHBIX, CHCTEMHBIN
aJIMAHUCTPATOP.

12
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INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA TPOI'PAMMBbI
IO HTH®OPMATHUKE HA YPOBHE OCHOBHOI'O OBIIET'O
OBPA30OBAHUA

N3ydenne napopMaTuK Ha ypOBHE OCHOBHOTO OOIIET0 00Opa30BaHMs HAMIPABICHO
Ha JOCTHMXKEHHE OOYYalOUMMHCS JIMYHOCTHBIX, METAlpPEIMETHBIX U IPEIMETHBIX
pE3yIbTAaTOB OCBOEHUS COAEPKAaHUS yUeOHOTO IIpeAMETA.

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3yJIbTaThl UMEIOT HAPABICHHOCTh Ha PEIICHUE 3a]]a4 BOCITUTAHHUS,
Pa3BUTHS M COIUATU3AIMHA 00YUYaAIOIINXCS CPEICTBAMH YIECOHOTO MpEeMETa.

B pesynbrare uzyuenus uHGOpMaTUKU HA YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHuUs
y oOyuaromierocsi OyayT chOpMUPOBaHbI CIEAYIONIUE JIMYHOCTHBIC PE3YJIbTAThI
B YaCTH:

1) maTpUOTHYECKOr0 BOCTIUTAHUS:

IICHHOCTHOE OTHONICHWE K OTEUYCCTBEHHOMY KYJIBTYPHOMY, HMCTOPHYECKOMY
U HayYHOMY HACJEAWIO, MMOHUMaHWE 3HA4YeHHMs WHOOPMATHKMA KaK HAYKH B JKA3HHU
COBPEMEHHOr0 0O0IllecTBa, BIAJCHUE JOCTOBEpHON HH(pOpMaUe O MepeaoBbIX
MHPOBBIX M  OTCUECTBEHHBIX  JIOCTHKEHUSIX B  obOjactd  wWHOOpPMATHKH
U UHPOPMAIMOHHBIX TEXHOJOTUH, 3aWHTEPECOBAHHOCTh B HAYYHBIX 3HAHUSIX
o i poBoil TpaHchopMaIid COBPEMEHHOTO 00IIECTBA;

2) 1yXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

OpUEHTAIlMs Ha MOpaJbHbIE IEHHOCTHM W HOPMBI B CHUTYyallUsX HPABCTBEHHOTO
BBIOOpA, TOTOBHOCTH OIIEHUBATh CBOE IMOBEACHUE W TOCTYIKH, a TaKXKe IOBEJICHUE
U TOCTYIIKU APYTUX JIOJIEW C MO3WUIMM HPABCTBEHHBIX U IMPABOBBIX HOPM C YUYETOM
OCO3HAHUSI TIOCJICICTBUN TMOCTYNKOB, aKTUBHOE HEMPUSTHE ACOLMAIBHBIX MOCTYIKOB,
B TOM uucie B MIHTepHeTe;

3) rpaskaIaHCKOro BOCIIUTAHMS:

MPEJCTABICHUE O COIMAIBHBIX HOpMaX M MPaBUJIaX MEKJIMYHOCTHBIX OTHOIICHUMN
B KOJUICKTHBE, B TOM 4YHCIIC B COIIMAJIbHBIX COOOIIECTBaX, COOJIOJICHHE IPaBHII
0€30MacHOCTH, B TOM YHUCJIE HABBIKOB OE€30IMAaCHOrO MOBEICHUS B HMHTEPHET-CPEJE,
TOTOBHOCTh K Pa3HOOOpPAa3HON COBMECTHOM JEATEIIBHOCTH MPHU BBINOJHEHUHU YUEOHBIX,
MO3HABaTEIbHBIX 3ajad4, CO3/IaHUU y4eOHBIX MPOEKTOB, CTpeMJICHHUE
K B3aMMOIIOHUMAHHUIO M B3aUMOIIOMOIIM B MPOIECCe ITOM YueOHOH JeATeIbHOCTH,
TOTOBHOCTh OILICHMBATh CBOE IMOBEJCHUE M MOCTYNKH CBOMX TOBApUIICH C MO3UIUHU
HPABCTBEHHBIX U MPABOBLIX HOPM C YUETOM OCO3HAHUS MOCIEICTBUI MOCTYIKOB;

4) HeHHOCTEeH HAYYHOI0 IIO3HAHMS:
c(OPMHUPOBAHHOCTh MHPOBO33PEHUECKHX TMPEJACTaBICHUN 00 uHbOpMaImH,
WH(POPMAITMOHHBIX TpOIleccax U MHPOPMAIIMOHHBIX TEXHOJOTHSIX, COOTBETCTBYIOIINX
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COBPEMEHHOMY YPOBHIO Pa3BUTHSA HAYKH M OOIIECTBEHHON MPAKTUKU U COCTABJISIOIINUX
0a30BYI0 OCHOBY J1JIsl IOHUMaHUS CYLTHOCTU HAYYHOW KapTHUHBI MUPA;

UHTEpeC K 00yUEHHUIO ¥ TO3HAHUIO, JTF0003HATEIBHOCTh, FOTOBHOCTD U CHOCOOHOCTh
K CamM000pa30BaHUIO, OCO3HAHHOMY BbIOOPY HANpaBICHHOCTU U YPOBHS OOYyYEHMs
B JIaJIbHCUIIIEM;

OBJIAJICHAE  OCHOBHBIMM  HAaBBIKAMH  MCCIIEOBATEIbCKOM  JIEATEIIBHOCTH,
YCTAaHOBKA HA OCMBICIICHUE OIbITa, HAOJIOJEHUN, IIOCTYIIKOB W CTpEMJIEHHE
COBEPIICHCTBOBATh IYTH  JOCTH)KCHHMSI HMHAMBUAYAJIBHOTO W KOJUIEKTUBHOIO
OJIaronoITy4uns;

c(hOpMUPOBAHHOCTh HMH(POPMAIMOHHON KyJIbTYpbl, B TOM YHCIIE HAaBBIKOB
CaMOCTOSITENILHOM PabOThl € y4eOHBIMH TEKCTaMH, CIPABOYHON JIUTEPATypoil,
pa3HOOOpa3HbBIMU CpeAcTBaMU HMH(POPMALIMOHHBIX TEXHOJIOTHM, a TakKe yMEHUs
CaMOCTOATENIbHO ONpPENENsATh LIeJId CBOEro OOy4YeHUs, CTaBUTh U (POPMYIHPOBATH
JUIs ceOsl HOBBIE 3aJ]aul B yueOe M MM03HABaTEIbHON J1€ATEIbHOCTH, Pa3BUBATh MOTHBbI
Y MHTEPECHI CBOEH NT03HABATEIBHON EATEIILHOCTH;

5) popmupoBaHusl KyJIbTYpbI 310POBbSI:

OCO3HAaHMUE LICHHOCTH >XU3HHM, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 310pPOBBIO,
YCTaHOBKA Ha 310pOBbIi 00pa3 )KU3HU, B TOM YUCJE U 3a CUET OCBOCHUS U COOJIIOJICHUS
TpeOOBaHMIA Oe3omacHO JKCIUTyaTaluu CPEACTB MH(OPMALIMOHHBIX
Y KOMMYHUKAIIUOHHBIX TEXHOJIOTUH;

6) Tpy10BOr0 BOCIMTAHUSA:

UHTEpPEC K TMPaKTHUYeCKOMYy wu3ydeHuro mpodeccuit u Tpyma B cdepax
npoeCcCHOHATEHON ACSITEIBPHOCTH, CBI3aHHBIX ¢ MHPOPMATHKOM, MPOTPAMMUPOBAHUEM
1  WHOOPMAIIMOHHBIMM TEXHOJIOTUSIMH, OCHOBAaHHBIMM Ha JOCTHDKCHHUSX HAyKH
UH()OPMATUKU U HAYYHO-TEXHUUECKOTO MPOTPecca;

OCO3HAHHBIM  BBIOOp W TIOCTPOCHUE  WHAMBUAYATBHONW  TPaeKTOPUHU
oOpa30BaHMs W JKM3HEHHBIX IUIAHOB C yYE€TOM JIMYHBIX M OOICCTBEHHBIX MHTEPECOB
U IOTpeOHOCTEN;

7) IKOJIOTMY€eCKOr0 BOCTIUTAHUSA:

OCO3HaHHME TII00ATBLHOI0 XapaKTepa IKOJIOTUUECKUX MPOOIJIeM U ITyTel UX peIeHus,
B TOM YHCJIE C YYE€TOM BO3MOXXHOCTEH HMH(POPMAIMOHHBIX M KOMMYHHUKAITMOHHBIX
TEXHOJIOTHU;

8) ajanTanmuu od0y4yaromerocsi K M3MEeHAIOMUMCS YCIOBUSM COLUAIBHON 1
NPUPOAHOI Cpeabl:

OCBOEHHE OOYYaIOIMMUCS COLMAIBHOTO OIbITa, OCHOBHBIX COLMAIbHBIX POJIEH,
COOTBETCTBYIOIIMX BEAYyIIEH AESTENbHOCTH BO3pacTa, HOPM M MPaBUi OOIECTBEHHOTO
noBeAeHusi, (GOpM COLMAIBHON >KM3HM B TPYINNaxX W COOOUIECTBAX, B TOM YHCIE
CYILIECTBYIOIIMX B BUPTYaJIbHOM IPOCTPAHCTBE.
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METAIIPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIEe Pe3yabTaThl OCBOECHUS MPOTPAMMBI 10 MHHOPMATUKE OTPAXKAIOT
OBJIAJICHAE YHUBEPCAIHHBIMH  YUYCOHBIMH JCUCTBUSIMH —  II03HABATEIHHBIMH,
KOMMYHUKATHBHBIMH, PETYJISITHBHBIMU.

Ilo3HaBaTesbHbIC YHUBEpPCAJbHbIE Y4eOHbIC NeCTBUS
Ba3oBnle Jornueckue 1eMCTBUA:

yMEHUE OIpEAeNATh MOHSATHUS, CO3/1aBaTh O00OOIIEHUS, YCTaHABIUBATh aHAJIOTHUH,
KiIaccu(pummpoBaTh,  CaMOCTOSITEIPHO  BBIOMpATh  OCHOBAaHUS W KPHUTEPUU
Uil KinaccUUKAlMKM, YCTAaHABIWBATh MPUYMHHO-CIEACTBEHHBIE CBS3U, CTPOUTH
JIOTUYECKUE PACCYXACHUS, MPOBOJUTh YMO3AKIIOUEHUsI (MHIYKTUBHbBIC, J1€TyKTUBHbBIC
Y TI0 aHAJIOTUH) U BBIBOJIBL;

yMEHHUE CO3/1aBaTh, MPUMEHSATh U MPEe0oOpPa30BbHIBATH 3HAKH M CHUMBOJIBI, MOJEIU
Y CXEMBI JIJIsI pellieHHs] YUeOHBIX U MO3HABATEIbHBIX 3a/a4;

CaMOCTOSITENIbHO BBIOMpaTh CHoco0 penieHus y4eOHOW 3agauu  (CpaBHUBATh
HECKOJIbKO BapUaHTOB pEIICHUs, BBIOMpATH HamOoOJiee TMOAXOMAIMNN C Y4eToM
CaMOCTOSITETILHO BBIJICJICHHBIX KPUTEPUEB).

Bba3oBble ncciegoBare/ibCKue AeiCTBUS:

dbopMyaMpoBaTh  BONPOCH, (UKCUPYIOIIHUE  Pa3pblB  MEXKAY  pealbHBbIM
U KEJIaTeJIbHbIM COCTOSIHUEM CUTYyallud, O0OBEKTa, U CAMOCTOSATEIbHO YCTaHABIIMBAThH
HCKOMOE U JIaHHOE;

OIICHUBATh Ha MPUMEHUMOCTD U JOCTOBEPHOCTh HH(OPMAITHUIO, TOTYUYECHHYIO B XOJI€
UCCIIEIOBAHUS;

MIPOTHO3MPOBATh BO3MOKHOE JalIbHEHIIEE Pa3BUTHE IMPOLIECCOB, COOBITHI M MX
MOCJEACTBUS B AaHAJOTUYHBIX WJIM CXOJHBIX CHUTYalUsiX, a TaKXe BbIJBUTATh
MPEANOJIOKEHN 00 UX PA3BUTUU B HOBBIX YCIOBHSIX U KOHTEKCTAaX.

Pabora ¢ undopmanueii:

BBUSBIIATH JeUUUT HWH(DOpMALUHU, [AaHHBIX, HEOOXOOUMBIX JUISl pEUIeHUs
MMOCTaBJICHHOM 3aJ1a4H;

OPUMEHATh Pa3jMyYHble METO/bl, MHCTPYMEHTHI U 3alPOChl MPU MOUCKE U OTOOpE
uH(GOpPMaIlMU WIH TaHHBIX U3 UCTOYHHUKOB C YYETOM IMPEAJIOKEHHON yueOHO 3a1aun u
3aJIaHHBIX KPUTEPUEB;

BbIOMpATh,  aHAJIM3UPOBaTh,  CHCTEMATHU3UpPOBaTh M  HMHTEPIPETUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUIAOB U OPM IIPEICTABIICHNUS,

CaMOCTOSITENIbHO BBIOMpATh ONTUMAJIbHYIO (OpMYy MpeacTaBiIeHUs UHGMOpMAIUH
Y WUIIOCTPUPOBATH PEIIAEMBIE 3a/1a4yd HECIO0XHBIMH CXEMaMH, AUarpaMMaMy, WHOW
rpaduKoil 1 UX KOMOMHAIUSMU;

OLICHUBATh HAJIEKHOCTh MH(DOpPMALUU 1O KPUTEPUAM, MPEJIOKEHHBIM YUUTEIEM
Wwin c(HOpMyITMPOBAHHBIM CAMOCTOSITENBHO;

3¢ (PEeKTUBHO 3alIOMUHATH U CUCTEMATU3UPOBATh HHPOPMALIHIO.
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KomMMmyHUKaTHBHBIE YHUBEpPCAJbHbIE yUeOHbIe eilcTBUS
OO0menne:

CONOCTAaBISATh CBOU CYXKJICHHUS C CYXACHUSMH JPYTMX YYaCTHUKOB JIHAJIOra,
OOHapy>KUBaTh Pa3IMYUE U CXOJCTBO MO3UIIHUIA;

nyOJUYHO MPEJCTaBISATh PE3YyJAbTaThl BBIMOJHEHHOTO ONBITa (IKCIEPUMEHTA,
UCCIIEIOBaHUSI, POEKTA);

CaMOCTOSITENIbHO BBIOMpaTh (popMaT BHICTYIUICHHUS C YYETOM 3ajad MpEe3eHTalUU
1 0COOCHHOCTEN ayIMTOPUH U B COOTBETCTBUU C HUM COCTABJISTh YCTHBIE U MUCbMEHHbBIE
TEKCThI C UCII0JIb30BAHUEM UJLTIOCTPATUBHBIX MAaTEPUAJIOB.

CoBmecTHasI 1eITEJIbHOCTD (COTPYAHUYECTBO):

MMOHUMATh M UCIIOIh30BaTh MIPEUMYIIIECTBA KOMAHIHON ¥ MHIWBHUTyATbHOU PaOOTHI
MIPU PEIICHUN KOHKPETHOM MPOOJEMbl, B TOM YHUCJIE MPU CO3IaHUU UH(POPMAIMOHHOTO
MPOAYKTAa,;

MPUHUMATh 1eJIb COBMECTHOM WH(MOPMAIMOHHOW JESITEIbHOCTU 10 cOopy,
obpaboTke, nepeaade, GopManuzanud HHOOPMALIMH, KOJJIEKTUBHO CTPOUTH JCHCTBHS
0 €€ JOCTH)KEHHUIO: paclpelesisiTh POJId, JOTOBApUBAThCSA, OOCYX IaTh IMIPOLECC
U pe3yJIbTaT COBMECTHOM pabOTHI;

BBITIOJTHATH CBOIO YacTh paboOThl ¢ HH(popmarued win WHOOPMAIMOHHBIM
MPOAYKTOM, JIOCTUTasi KauyeCTBEHHOTO pe3yjbTaTa IO CBOEMY HaIlpaBJICHUIO
1 KOOPJIMHUPYS CBOM JICHCTBUSA C IPYTUMHU YJICHAMU KOMaH/Ibl;

OIICHWBAaTh  KayeCTBO CBOEr0 BKJIaga B  oOmwMd  mHGOPMAIMOHHBIN
OPOAYKT TI0 KPUTEPUSIM, CAMOCTOSTEIBHO C(HOPMYIMPOBAHHBIM  y4aCTHUKaAMU
B3aMMO/ICHCTBUSI;

CpaBHUBATh PE3yJbTAaThl C UCXOJHOM 3ajauei W BKJIaJ Ka)KJIOro 4jeHa KOMaHJbI
B JIOCTHKEHUE PE3yJbTaTOB, pa3leisiTh c(epy OTBETCTBEHHOCTH U TIPOSIBISATH
TOTOBHOCTbH K MPEJOCTABICHUIO OTYETA NIEPE]T TPYIIIOM.

PerynsitTuBHbIe YHUBEpPCAJbHbIC Y4eOHbIC ACHCTBUA

Camoopranu3amnus:
BBISBJISITh B JKU3HCHHBIX M YyYEOHBIX CHUTyalusx NpoOJjeMbl, TpeOyrolme
pelieHus;

OpPUEHTUPOBATbCA B  PA3IMYHBIX  MOAXOJAaX K  MPUHITUIO  PEUICHUH
(MHAMBUIyaTIbHOE IPUHATHE PEUICHUN, IPUHITHE PEIICHUI B TPYIIIIE);

CaMOCTOSITEJIbHO COCTaBJIATh AJNTOPUTM pEIIeHUs] 3aAaud (WM €ro 4acth),
BBIOMpaTh CHoco0 pemieHus y4dyeOHOW 3aJaud C YYeTOM HMEIOIIUXCS PECypcoB
U COOCTBEHHBIX BO3MOMKHOCTEH, apryMEHTHUPOBaTh TMpeajiaracMbie BapUaHTHI
pELICHNH;

COCTABJIATH IJIaH ACHCTBH (IJIaH peain3alii HAMEYEHHOTO AJITOPUTMA PEILICHHS]),
KOPPEKTUPOBATh MPEIJIOKEHHBIH aJITOPUTM C YYE€TOM IOJYyYEeHHUS HOBBIX 3HAHUM
00 n3ydyaemMoM OOBEKTE;
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IPOBOAUTH BHIOOP B YCIOBHSX NPOTHUBOPEUYMBOM HHPOpMAIMK U  OpaTh
OTBETCTBEHHOCTD 32 PELICHHUE.

CaMOKOHTPOJIBb (pediexcus):

BJIQ/IETh CIIOCOOAMH CaMOKOHTPOJISL, CAMOMOTHBAIIUH U peIICKCHUH;

JaBaTh OLIEHKY CUTYallUH U MpEAJiaraTh IUIaH €€ U3MEHEHUS;

YUUTHIBATh KOHTEKCT W TMPEIBUIETh TPYAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTb
Opu pelieHud y4eOHOM 3ajayd, aJanTUpPOBaTh pEIIEHHE K  MEHSIOMIHUMCSA
00CTOSITENTLCTBAM;

OOBSICHATD MIPUYHHBI JOCTHKECHUS (HEeAOCTHXKEHUS ) pe3yJIbTaTOB
UH(GOPMAIIMOHHON JAESITENbHOCTH, JaBaTh OLEHKY NPUOOPETEHHOMY OIIBITY, YMETb
HAXOJIUTh MO3UTUBHOE B MTPOU3OILE/IICH CUTYalINU;

BHOCHUTh KOPPEKTHUBBI B JESATCIBHOCTh HAa OCHOBE HOBBIX OOCTOSTEIBCTB,
W3MEHUBIIUXCS CUTYallUi, YCTAHOBJICHHBIX OIMUOOK, BOZHUKIIINX TPYTHOCTEH;

OLIEHUBATh COOTBETCTBHE PE3yJIbTaTa LUEIH U YCIOBUSIM.

3MOIII/IOHaJILHblﬁ HHTEJIJICKT:
CTaBUTH ce0s Ha MeECTO APpyroro 4cJIOBCKa, IIOHHMMAaTb MOTHUBbBI W HaAMCPCHMHA

JPYTOTO.

IIpunsiTue ceds u Apyrux:
OCO3HAaBaThb HEBO3MOKHOCTb KOHTPOJIMPOBATh BCE BOKPYI JaXKe€ B YCIOBHUSX
OTKPBITOTO JOCTYyTA K JIIOOBIM 00beMaM HHGOPMAIIUH.

INPEAMETHBIE PE3YJIBTATBI

K koHiy oOydenust B 7 kiaacce y o0ydaromierocsi OyayT chopMHUpOBaHbl YMEHUS:

HOSICHATh Ha MpPUMEpax CMBICH TMOHATHH «HHPOpMaUsy, «UHPOPMAIIMOHHBIN
mpoiecce», «obpaboTka wuHPOpManMM», «XpaHeHue uHopMmaIUny, «Iepeaayda
uH(bOpMaLIINY;

KOAMpOBaTb M  JEKOAMPOBATh  COOOIIEHMS IO  33JaHHBIM  IpaBUJIaM,
JIEMOHCTPHPOBATh TOHWMAaHWE OCHOBHBIX MPHUHIIMIIOB KOJWPOBAaHUSA HH(pOpMamu
pa3IUYHON MPUPOJBI (TEKCTOBOM, rpadyuuecKoi, ayinuo);

CpaBHMBaTh JJIMHBI COOOIIEHHWM, 3amUCaHHBIX B pa3IUYHbIX al(daBUTaX,
OTEepUPOBAThH €AUHUIIAMHU U3MEPEHHS HH(DOPMAIIMOHHOTO 00beMa M CKOPOCTH Tiepeaun
JTAHHBIX;

OLICHHMBATh M CPAaBHMUBATH pa3Mepbl TEKCTOBBIX, TpaduUeCKUX, 3BYKOBBIX (HailjIoB
U BUIe0(aitiios;

OPUBOJUTH TPUMEPbl COBPEMEHHBIX YCTPOMCTB XpaHEHUS M  Mepenadyu
uHpOpMaINH, CPABHUBATh UX KOJMYECTBEHHBIC XapaKTEPUCTHKHY;

BBIJICTISITh OCHOBHBIE JTambl B HCTOPUM M TIOHUMAaTh TEHICHIIMH pPa3BUTHS
KOMIBIOTEPOB U IPOrPAMMHOTO 00ECTICUeHUS;
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MoJIy4aThb M MCIOJb30BaTh MHGOPMAIMI0 O XapaKTEpUCTHUKAaX IEPCOHAIBHOIO
KOMITBIOTEPA M €ro OCHOBHBIX DdJeMeHTax (Mpoleccop, ONepaThuBHAs MaMsTh,
JOJITOBPEMEHHAsI MaMATh, yCTPOWCTBA BBOJIa-BHIBOIA);

COOTHOCUTh XapaKTEPUCTUKU KOMIIBIOTEpa C 3a/layaMy, pEHIaeMbIMH C €ro
MIOMOIIIBIO;

OpUEHTHUPOBATHCS B UEPAPXUUECKON CTPYKType (alIoBOi CHUCTEMBbI (3alHUCHIBAThH
nosiHoe ums daiina (karaiora), myTh K ¢aiay (kaTajaory) mo UMEIEeMycs OMUCAHUIO
(balnoBoi CTPYKTYphl HEKOTOPOTO MH(GOPMAIIMOHHOTO HOCUTEIA);

paboTtath ¢ QaitiioBoM CUCTEMON MEPCOHATILHOTO KOMITBIOTEPA C UCTOIb30BAHUEM
rpaduueckoro uHTepdeiica, a HMMEHHO: CO03JaBaTh, KOMUPOBAThb, IEPEMENIATh,
NEPEUMEHOBBIBATh, YAANSATh M apXUBUPOBaTh (hailibl M KaTaJOTH, HCIOJIB30BaTh
AHTHBHUPYCHYIO IPOTPAMMY;

MPECTaBIATh PE3yJIbTaThl CBOEH MEATEIBHOCTH B BHJE CTPYKTYPHPOBAHHBIX
WLTIOCTPUPOBAHHBIX IOKYMEHTOB, MYJbTUMEIUNHBIX TIPE3CHTALINN;

uckatb HHpopmauuio B HMHTepHeTe (B TOM 4YHClE, MO KIIOYEBBIM CJIOBAM,
0 U300paXKEHMI0), KPUTUUECKU OTHOCUTHCA K HAWJEHHOW HH(pOpMAIUHU, OCO3HABAs
OIMAaCHOCTh I JIMYHOCTU U OOLIECTBA PaclpOCTPAaHEHUs] BPEJOHOCHOW MH(pOpMaluy,
B TOM YHCJIE€ SIKCTPEMUCTCKOTO U TEPPOPUCTUYECKOTO XapaKTepa;

IOHUMAThb CTPYKTYpY aIpeCOB BEO-pECYpCOB;

MCIIOJIb30BaTh COBPEMEHHBIE CEPBUCH NHTEPHET-KOMMYHUKAIIH,

coOmonaTth TpeOOBaHUA OE€30MacCHON SKCIUTyaTallMd TEXHUYECKUX CPEACTB
WH(OPMAITMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJOTUH, COOIO/IaTh CETEBOW JTHUKET,
0a30BbIe HOPMBI MH(POPMAIMOHHON STUKH W MpaBa Ipu padoTe ¢ MPUIOKCHHUSIMU
Ha JIFOOBIX ycTpoiicTBax U B MIHTepHETE, BHIOMpATh 0€30IMaCHbIE CTPATETUU TTOBEICHHUS
B CETH;

MPUMEHATh  METOABl  MPOPUIAKTUKH  HETAaTHBHOTO  BIUSHUS  CPEICTB
UH(GOPMAIMOHHBIX 1 KOMMYHHUKAIIHOHHBIX TEXHOJIOTUN Ha 370POBBE MOJIH30BATEIIS.

K koHniy oOydenus B 8 kiacce y odyyarouierocs 0yayT cpoOpMUpOBaHbl YMEHUS:

NOSICHATh HA MpPUMEpax pazinuyuMs MEXAY MO3UUUOHHBIMA U HEMO3UIMOHHBIMU
CUCTEMaMU CUHCIICHUS,

3aluChIBaTh U CpaBHUBATH 1ieible yncia oT 0 7o 1024 B pa3nuyHbIX TO3UIIMOHHBIX
CUCTEMaX CYUCIICHHS (C OCHOBaHUSIMH 2, 8, 16), BBITIOMHATH apu(METUUECKUE OTIepallun
HaJ] HUMU;

pacKpbIBaTh CMBIC]I TIOHSTHH  «BBICKA3bIBAaHUE», «JIOTUYECKas OIepaiusy,
«JIOTUYECKOE BBIPAKECHUEY;

3alUChIBATh  JIOTUYECKUE BBIPAKEHUS C  HCIOJB30BAaHUEM  JIU3BIOHKIINH,
KOHBIOHKITUU U OTPUIIAHUS, ONPEAEIsATh UCTUHHOCTh JIOTUYECKUX BBIPOXKEHUH, €Clu
W3BECTHBI 3HAYEHUS MUCTUHHOCTU BXOMSIIMX B HETO MEPEMEHHBIX, CTPOUTH TAOJIMIIBI
WCTUHHOCTH JIJI IOTUUECKUX BBIPAKEHUN;
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PacCKpbIBaTh CMBICT TMOHSATHM «HUCHOJHUTEIbY, «aJITOPUTM», «IpOrpaMmay,
MOHKMMAsl Pa3HUIy MEXIy YIOTpeOJeHHEM OJTHUX TEPMHUHOB B OOBIICHHOW peuH
U B HTHPOpPMATHKE;

OTIMCBHIBATh AJTOPUTM PEIICHUS 3a/Ja4d Pa3IMYHBIMU CIIOCOOaMHU, B TOM YHCIIC
B BHJIE OJIOK-CXEMHEI;

COCTaBJISITh, BBINOJHATH BPYYHYIO M Ha KOMIIBIOTEPE HECJIOKHBIE aJITOPUTMBI
C MCIMOJIb30BaHWEM BETBJICHUM U IIUKJIOB ISl YIIPABJICHUS UCIIOJHUTEISIMU, TAKUMU KaK
Po6oT, Uepenanika, YUepTekHUK;

UCIIOJIb30BaTh KOHCTAHTBI M TEPEMEHHBIE PA3JUYHBIX THUIIOB (YHCIIOBBIX,
JIOTUYECKUX, CHUMBOJIBHBIX), a TakKXe COJCp)KAIlle WX BBIPAKCHHS, HCIIOJIb30BaTh
ornepaTop MpUCBAUBAHUS;

UCIIOJIb30BaTh MPHU pPa3pabOTKe IporpaMM JIOTHUYECKHE 3HAYCHMs, OIepaluu
Y BBIPAXEHUS C HUMU;

AHAJIM3UPOBATh TPEIJIOKEHHBIC AITOPUTMBI, B TOM YMCJIE ONPEACIATh, KaKue
pe3yabTaThl BO3MOKHBI IPH 33JTAHHOM MHOKECTBE MCXOJHBIX 3HAUYCHUMH;

CO3/1aBaTh M OTJIAXKMBATH MPOTPAMMBI HAa OJHOM H3 SI3BIKOB MPOTrpaMMHUPOBAHUS
(Python, C++, Ilackanb, Java, C#, I1IkobHBIH ANTOPUTMHUYECKUM SI3BIK), pean3yIomue
HECJIOKHBIC aJTOPUTMBI OOpPa0OTKH YHCIIOBBIX JIAHHBIX C HCIIOJB30BAaHHUEM IIMKIIOB
Y BETBJICHUH, B TOM YHCJIC PEATU3YIOIINE MPOBEPKY EIMMOCTA OJHOTO IEJIOr0 YKCiia
Ha Jpyroe, MPOBEPKY HATypaJIbHOTO 4YHCJa HaA MPOCTOTY, BBIICICHUS LUPD
U3 HaTYpaJIbHOTO YKCIIA.

K koHiy oOydenust B 9 kiacce y oOydaromierocsi OyayT chopMHUpOBaHbl YMEHUS:

pa3OuBaTh 3aJaud Ha MOJ3a/Jayd, COCTABISATb, BBINOJIHATH BPYYHYIO
U Ha KOMIBIOTEPE HECJIOXKHBIE AJITOPUTMbl C HCIOJIb30BAHUEM BETBIECHUMU, LIHUKIIOB
Y BCIIOMOTATEbHBIX aJITOPUTMOB JJIs1 YIIPABJICHUS UCIIOJHUTENSIMU, TAKUMU Kak Po0oT,
Yepenamika, YepTeKHUK;

COCTaBJIATh M OTJIAKHBATH MPOrPaMMBbl, PEATU3YIOIINE THUIOBBIE aJrOPUTMBbI
00paOOTKU YHCIIOBBIX IMOCJIEJOBATEILHOCTENH WM OJHOMEPHBIX UYHCIOBBIX MAacCHBOB
(TOMCK MaKCUMYMOB, MUHUMYMOB, CYMMBI WUJIU KOJMYECTBA JIEMEHTOB C 3aJlaHHBIMU
CBOMCTBaMHU) Ha OJAHOM M3 s13bIKOB MporpammupoBanus (Python, C++, ITackans, Java,
C#, llIxonbHbIN AnroputMuueckuil A3bIk);

PAcCKpbIBaTh CMBICH MOHATUA «MOJEINbY», «MOJEIUPOBAHUEY», OMPEICISATh BUIIBI
MoJieJiell, OLIEHUBAaTh COOTBETCTBUE MOJEIN MOACIUPYEMOMY OOBEKTY M ILENsM
MOJIEJTUPOBAHUS;

UCIIONIb30BaTh TIpadbl W JAepeBbs IS MOJEIMPOBAHUS CUCTEM CETEBOM
U UEPAPXUIECKOMN CTPYKTYpPBI, HAXOJUTh KpaTyaImii myTh B Tpade;

BbIOMpaTh CHOCOO MPEICTABICHUSI JAHHBIX B COOTBETCTBUM C IIOCTAaBJICHHOM
3amauedt  (Tabmmibl, CcXeMbl, Tpaduku, aUArpaMMbl) C  HCHOJb30BaHHEM
COOTBETCTBYIOIIMUX IPOrPAMMHBIX CPEJICTB 0OpaOOTKU JaHHBIX;
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MCIIOJIh30BATh DJIEKTPOHHBIE TAOJUIIBI N1 00paOOTKU, aHAIM3a U BU3YaTU3AINH
YUCJIOBBIX JAHHBIX, B TOM UHCIIE C BBIJICIICHHEM JWalla3oHa  TaOJIHIIGI
Y YIIOPSAJOYMBAHUEM (COPTUPOBKOI) €r0 AIEMEHTOB;

co37aBaTh W TPUMEHATh B AJICKTPOHHBIX TaOmumax ¢GOpMyJbl IJIsi pPacdyeToB
C MCTIOJIb30BAaHNEM BCTPOCHHBIX apu(PMEeTHIeCKUX (PYHKITUH (CYMMHPOBAHHE U TTOJCYET
3HAYCHUH, OTBEUAIONIUX 3aJaHHOMY YCJIOBHIO, CpeaHee apu(pMeTHudecKoe, IOUCK
MaKCHUMaJJbHOTO ¥ MHMHHUMAaJbHOTO 3HA4yeHMs), aOCOJIOTHOM, OTHOCHTEIIBHOM,
CMEIIIaHHOMU aJIpecalluy;

UCIIO0JIb30BaTh JIEKTPOHHBIC TAOIUIIBI IS YHCISHHOTO MOJISTUPOBAHHUS B MPOCTHIX
3a/1auyax U3 pa3HbIX MPEIMETHBIX 00J1acTel;

HCTIO0JIb30BaTh COBPEMECHHBIC MHTEPHET-CEPBUCHI (B TOM YHCIIe
KOMMYHHUKAIIMOHHBIE CEPBUCHI, O0JIAUHbIE XpaHWIMINA JaHHBIX, OHJIAWH-TIPOTPaMMBbI
(TexkcToBble M TpadHuUecKHe pEeNaKkTOpbl, cpeapl pa3paboTKH)) B  y4eOHOU
Y TTOBCEJITHEBHOM JIECATEILHOCTH;

IPUBOJUTH IIPUMEPHI HCIIOIB30BaHUS T€OMH(GOPMAIIMOHHBIX CEPBHCOB, CEPBUCOB
rOCYJIapCTBEHHBIX YCIIyTr, 0OOpa3oBaTelbHbIX CcepBUCOB HHTepHeTa B  yueOHOU
Y TTOBCEJTHEBHOM JICATEILHOCTH;

WCTIOJB30BaTh PA3JIUYHBIE CPEACTBA 3AIUTHl OT BPEJOHOCHOTO MPOrPAMMHOIO
oOecrieueHus1, 3alIMINATh TEPCOHAIBHYI0 WH(OpPMAIMI0O OT HECAHKIMOHWPOBAHHOIO
JIOCTyTa ¥ €ro TOCIeACTBUHN (pasrialieHus, MOAMEHbI, yTpaThl JAaHHBIX) C yYETOM
OCHOBHBIX TEXHOJIOTHYECKHX 1 COIIMATIBLHO-TICUXO0JIOTHYECKHUX aCTIEKTOB MCIIOJIb30BaAHUS
cetu MHTEpHET (ceTeBass aHOHUMHOCTD, IIM(POBOM ClIe/, ayTCHTHYHOCTh CyOBEKTOB U
pPeCypcoB, OMMACHOCTh BPEAOHOCHOTO KOAA);

pacrio3HaBaTh MOIBITKH M TPEAYIPEkKIaTh BOBJICUCHHE CE€OSI M OKPYKAFOIIUX
B JECTPYKTHMBHBIE W KPUMUHAIbHBIE (DOPMBI CETEBON AKTUBHOCTH (B TOM YHCIIC
K1OepOYJUTHHT, (DUILIKHT).
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v

7 KIIACC
HanmenoBanue
No KomuuectBo OCHOBHEIE BUJIBI 1€ATEILHOCTH
pa3/iesioB U TEM [IporpammHoOe copepxaHue
/1 4acoB oOydJaronmxcs

y4eOHOTO MpeaMeTa

Paznen 1. llndgpoBasi rpaMOTHOCTH

1.1

Kommnbrorep —
YHUBEpPCAIHHOE
YCTpPOMCTBO 00pabOTKH
TTAHHBIX

2

KomneroTep — yHUBEpCaIbHOE
BBIYUCIIUTEIBLHOE YCTPOUCTBO,
paboTaroliee 1o nporpamme.

Turbl KOMIBIOTEPOB: MEPCOHATBHBIC
KOMITBIOTEPHI, BCTPOECHHBIE
KOMITBIOTEPHI, CYIIEPKOMITBIOTEPHI.
MoOuIibHbIE YCTPOICTBA.

OCHOBHbBIE KOMIIOHEHTBI KOMITBIOTEPA
¥ UX HaszHauyeHwue. [Iporeccop.
OnepatuBHas U 10JATOBPEMEHHAS
IaMsATh. Y CTPOKMCTBA BBOJA U BBIBOJA.
CeHcopHBIN BBOJI, JaTYMKA MOOHMIIBHBIX
YCTPOMCTB, Cpe/ICTBAa OMOMETPUUECKOM
ayTeHTU(DUKAIIH.

Uctopus pa3BuTHsi KOMIIBIOTEPOB

U IPOTPAMMHOTO 00€CTICUCHHS.
[TokoneHus1 KOMITBIOTEPOB.
CoBpeMEHHBIE TEHICHIIUU Pa3BUTHUS
KOMIBIOTEPOB. CyNepKOMITBIOTEPHI.

PaCKpBIBaTB CMBICJI U3y9aCMBbIX MOHSITHI.

AHanu3upoBaTh YCTPOHUCTBA
KOMITBIOTEPA C TOUKH 3PEHUS
OpraHM3aIiy IPOIEAYp BBOJA,
XpaHeHus1, 00pabOTKH, BEIBO/IA

U niepeiayu nHPpopMaIim.
AHaM3UpoBaTh HHGOPMAITUIO
(curHabl 0 TOTOBHOCTH M HETIONAJIKE)
IIPY BKJTIOYCHUN KOMIIBIOTEPA.
Nzyuate undopmaruio

0 XapaKTePUCTUKAX KOMITBIOTEPA.
HccnenoBats HCTOPHIO Pa3BUTHUSA
KOMIIBIOTEPOB U MPOTPAMMHOTO
o0ecrnieveHuns, COBPEMEHHBIE TCH ICHITHN
Pa3BUTHS KOMITBIOTEPOB

U CYNIEPKOMIIBIOTEPOB.

OO6cyxaTh MpaBuia TEXHUKA
0€30I1acHOCTH U TTPaBUJI paOOTHI

Ha KOMITBIOTEPE.
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[TapamnienbHbIE BBIYUCICHUS.
[IepcoHanbHbBIN KOMIIBIOTED.
[Iponieccop u ero xapakTepUCTHKA
(TakTOBAsl 4YaCTOTA, PA3PSIAHOCTD).
OnepatuBHas MaMSAThb.
JlonroBpeMeHHas naMsTh. Y CTpOMCTBa
BBOJIa U BhIBOJIa. OOBEM XpaHUMBIX
JTAaHHBIX (OTIepaTHUBHAS MMAMSITh
KOMIIBIOTEPA, JKECTKUHI

Y TBEPJIOTEIbHBIN JUCK, TOCTOSTHHAS
naMsaTh cMapT(HOHA) U CKOPOCTh
JOCTYyTa I Pa3IMYHbIX BUJIOB
HocuTenen. TexHuka 6e30macHOCTH
U TipaBuiia pabOThI Ha KOMITBIOTEPE

Ilpakmuueckue pabomoi’:
1. Bxniouenue komnviomepa u nonyuenue
uHgopmayuu o e2o XapaKxmepucmuKax

1.2 | [IporpaMmsl U JaHHBIE

[IporpammHuoe obecrieueHue
komnbroTepa. [Ipukiannoe
IpOrpaMMHOE 0OecrieYeHHE.
CucremMHo€e porpaMMHOE
obecnieuenue. CucteMbl
nporpammupoBanus. [IpaBoBas oxpana
IIpOrpaMM | JIaHHBIX. becruraTHbie

U YCJIIOBHO-0€CTIATHBIE TPOTPAMMBI.
CB00OOIHOE TTPOTPAMMHOE
oOecrieyeHue.

@alinpl ¥ Manku (KaTajiory).

PackpbIBaTh CMBICIT N3y4aeMbIX TOHSATHIA.
N3ydats BOnpOCHI MPABOBOM OXPaHBI
porpaMM U JTaHHBIX.

OnpenensTe NporpaMMHbIE CPEACTBA,
HEOOXOIUMBIE TSI OCYIIIECTBICHUS
UH(OPMAITMOHHBIX MPOIECCOB

IIpU PEILICHHUH 3a/au.

OnpenensiTb OCHOBHBIEC XapaKTEPUCTUKHU
OIEPAIMOHHON CUCTEMBI.

OnepupoBaTh KOMITBIOTEPHBIMU
uH(OPMAITMOHHBIMUA OOBEKTAMU

! TIpemmaraeMeIit B mporpaMMe 1o HHGOPMATHUKE TIEPEIEHD TIPAKTHIECKHX PabOT HOCHT PEKOMEHIATENBHBIN XapaKTep.
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[TpuHIMIBI TOCTpOCHUS (PatIOBBIX
cucrteM. [lonHoe nms daitna (manku).
I1yTs K (aiiny (nanke). Pabora

¢ (haiiramMu U KaTauoraMu CpeicTBaMu
ONEPAIMOHHON CUCTEMBI: CO3/IaHUE,
KOIUPOBAHUE, NIEPEMEILICHUE,
NeperMEHOBaHUE U yAaeHne (HailyioB
U manok (karajaoron). TuIibl aiios.
CaoiicTBa (aitnoB. XapaKkTepHble
pa3Mepsl (aiioB pa3InYHBIX TUIIOB
(cTpaHuLa TEKCTA, FIEKTPOHHASI KHUTA,
dboTorpadusi, 3aruch MEeCHU,
BUJICOKJIUTI, TOJITHOMETPAKHBIN (PUIIbM).
ApxuBanus gaHHbix. Mcnonp3zoBanue
IIPOrpaMM-apXuBaToOpoB. DaiIOBBIN
Menekep. [louck ¢aiinos cpeacTBamu
OTNIEPALIMOHHOM CHUCTEMBI.
KomnsroTepHbie BUPYCHI U IpYyTHE
BpPEIOHOCHBIE TporpaMmsbl. [Iporpammel
JUTSI 3aUTHI OT BUPYCOB

B HarIsAIHO-rpaduueckom unteperice.
BrInonHATS OCHOBHBIE ONIEpaIluy

¢ daiimaMu U ManKamH.

OuenuBarth pa3mepsl Gaisos,
MOATOTOBJIEHHBIX C UCITOJI30BAHUEM
Pa3IMYHBIX YCTPOIMCTB BBOJA
uH(opMaiu (KJ1aBuaTyphl, CKaHepa,
MUKpO(OHa, GPOTOKaAMEDHI,
BUJICOKaMEPHI).

Hcnonbs30BaTh TpOrpaMMbl-apXuBaTOPHI.
Ocy1ecTBIATh 3alIUTY HH()OPMALIUA

OT KOMIIBIOTEPHBIX BUPYCOB C TOMOIIIBIO
AHTUBUPYCHBIX ITPOTPAMM.
[InaHnnpoBaTh U cO34aBaTh JIUYHOE
UH(OPMAIMOHHOE MTPOCTPAHCTBO.
Ilpaxkmuueckue pabomui:

1. Bvinonnenue oCHOBHbIX onepayuli

¢ atinamu u nankamu.

2. Cpaenenue pazmepos meKkCcmosyiXx,
epaghuneckux, 36yK08biX U 8U0e0Paiinos.
3. U3yuenue snemenmos unmepghetica
UCNOIb3YeMOl ONepaAyUOHHOU CUCEMBL.
4. Hcnonv3osanue npoecpammol-
apxueamopa.

5. 3awyuma unghopmayuu

OM KOMNBbIOMEPHBIX BUPYCOE C NOMOUBIO
AHMUBUPYCHBIX NPOCPAMM
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1.3. | KomnerotepHsble ceTu 2 OOBbeTMHEHHE KOMITBIOTEPOB B CETh. PackppIBaTh CMBICT H3y4aeMbIX TOHSATHH.
Cetp UnTepuer. Beb-cTpanuna, Ocy1ecTBIsITh TOMCK HHPOPMAIIH
BeO-caiiT. CTpyKTypa apecoB IO KJIFOUEBBIM CJIOBAM
BeO-pecypcoB. bpaysep. [louckoBsie U 10 N300paKEHUIO.
cucteMsl. [Touck nunpopmanuu [IpoBepsiTh JOCTOBEPHOCTH HHPOPMAITUH,
I10 KJIFOYEBBIM CJIOBaM HaWJICHHOU B ceTH MHTepHeT.
U 110 N300pakeHu1o. JlocTOBEpHOCTh BoccranaBnuBats ajgpec BeO- pecypca
uHpOpMaIny, MOTYyYEeHHON U3 UMeroImxcs (pparMeHToB.
n3 HTtepHera. OcCy1ecTBIATh B3aUMOACHCTBUE
CoBpeMeHHbIE CEPBUCHI UHTEPHET- IIOCPEJCTBOM 3JIEKTPOHHOM IMOYTHI,
KOMMYHHMKAIU. BUJIC0-KOH()EPEHII-CBA3H.
CereBoil 3TUKET, 6a30BbIE HOPMBI N3yuaTh ceTeBOM ITHUKET.
UH(OPMAIMOHHON ATUKU U TIpaBa HccnenosaTs cTpaTernu 0€30MacHOro
npu pabote B utepuere. Ctpateruu noseneHus B IHTepHeTE.
6e3onacHoro noBeAcHUs B Uutepaete | IIpakmuueckue padomot:
1. Ilouck unghopmayuu no knrouesvim
C108aM U NO U300PANHCEHUIO.
2. Ucnonvzosanue cepsucos unmepHem-
KOMMYHUKAYUU
Hroro no pazgeny 8

Paszneu 2. Teoperuvyeckue 0CHOBbI HHPOPMATHKHU

2.1

Nudopmarnus u
nH(OPMAITMOHHBIC
MIPOLIECCHI

2

Nupopmanivs — 0JHO U3 OCHOBHBIX
IIOHATUN COBPEMEHHOUN HAYKH.
HNudopmarus Kak cBeIeHUS,
npeaHa3HAYCHHBIE 11 BOCTIPHUSTHS
YeJI0BEKOM, U MH(pOpMaLns KaKk
JaHHbIE, KOTOPBIE MOT'YT OBITh

PackpbIBaTh CMBICIT N3y4aeMbIX TOHSATHH.
OuenuBath UHGOPMAIUIO C TIO3ULIUU €€
CBOWCTB (aKTyaJIbHOCTh, JOCTOBEPHOCTb,
MOJTHOTA U JIp.).

N3yyaTh BO3MOXKHOCTH ONHUCAHUS
HETPEPBIBHBIX 00BEKTOB U MIPOLIECCOB
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00paboTaHbl aBTOMaTU3UPOBAHHOM
CHUCTEMOI.

JIuCKpeTHOCTh JaHHBIX. BO3MOXKHOCTh
OTIMICaHUS HEMPEPHIBHBIX 00HEKTOB

U MPOIIECCOB C MOMOIIBIO TUCKPETHBIX
JTAaHHBIX.

NudopmarnmonHsie mpoiecch —
MIPOIIECCHI, CBSI3aHHBIC C XPAHCHHUEM,
peoOpa3zoBaHUEM U Tiepeadeii TaHHbIX

C IOMOIIIBIO TUCKPETHBIX TaHHBIX.
Brigensats unbopMalmoHHy o
COCTaBJIAIOILYIO IPOLIECCOB

B OMOJIOTUYECKUX, TEXHUUECKHUX

U COLIMAIbHBIX CHCTEMAX.

OneHnBaTh YKCIOBBIE TAPAMETPhI
UH(OPMAIMOHHBIX TPOLIECCOB (00bEM
namsTH, HEOOXOIUMOM JIsl XpaHEHUs
uH(pOpMaIUU; CKOPOCTh MEepeIavn

2.2

IIpencraBnenue
uHbOopMauu

CumBou. AngaBut. MomHOCTh
andasura. PaznooOpaszue sa3bI1K0B

u andaBuToB. EcTecTBEHHBIE U
dbopmanbHbIe A3bIKU. AIaBUT TEKCTOB
Ha PYCCKOM fA3bIKE. /[|BONYHBIN
angasut. KoamdecTBo BCEBO3MOXKHBIX
CJI0B (KOAOBBIX KOMOMHAIU)
(bUKCHUPOBAHHOM JJIMHBI B JBOMYHOM
andasute. [IpeoOpazoBanue 1100010
andasuta k 1souuHomMy. KoamyectBo
Pa3UYHBIX CJIOB (PUKCUPOBAHHOM
JUTMHBI B ajihaBUTE ONpeIeICHHON
MonrHocTH. KogupoBaHue cHMBOJIOB
OJIHOTO aJihaBUTA C IOMOIIILIO KOJIOBBIX
CJIOB B IpyroM ajndaBute, KOJ0Bast
TabauIa, JeKOIUPOBaHNE.

JBonunslii koA. [Ipeacrasienue
JAHHBIX B KOMITBIOTEPE KaK TEKCTOB

PackpbIBaTh CMBICI H3y4aeMbIX TOHSITHIA.
[TpuBOAWTH IPUMEPHI KOTUPOBAHUS

C MCTIOJIb30BAaHUEM PA3THIHBIX
angaBUTOB, BCTPEUAIOIINXCS B KU3HM.
KoaupoBaTs u 1ekoupoBaTh COOOIICHHUS
10 U3BECTHBIM TIPaBUIIAM KOJHPOBAHUS.
Ornpenenarb KOJTUYECTBO Pa3IMYHBIX
CHUMBOJIOB, KOTOPbIE MOTYT OBITh
3aKOMPOBAHBI C TIOMOIIIBIO JBOMIHOTO
Koj1a GUKCUPOBAHHOM JIJTUHBI
(pa3psiIHOCTH).

Omnpenenars pa3psaHOCTh TBOUYHOTO
K072, HEOOXOIMMOTO JIJIsi KOJUPOBAHUS
BCEX CHMBOJIOB ajdaBuTa 3aJaHHON
MOTITHOCTH.

[ToacunuTHIBATH KOJIMYECTBO TEKCTOB
JTAHHOW JIJTMHBI B JAHHOM ajihaBUTE.
OmnepupoBaTh EAMHUIIAMA U3MEPEHUS
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B IBOMYHOM aji()aBHTE.
Nudopmarmonsbiii 00beM TaHHBIX.
but — MuanManepHas eIMHULIA
KOJM4eCcTBa MH(OPMAITUU — TBOUYHBIN
paspsia. EnuHHIBEI n3MepeHus
nH()OpMaAITMOHHOTO 00BheMa JaHHBIX.
bur, 6aitT, kunoOauT, MeTadaNT,

rurabaiit. CKopocTh nepeiauu JaHHbIX.
Enunuiipl ckopocTu niepeayu JaHHBIX.

KoaupoBanue TexctoB. PaBHOMepHBIN
koa. HepaBHomepHsbiii koa. KoaupoBka
ASCII. BocbMHUOUTHBIE KOTUPOBKHU.
[Tonsarue o kogupoBkax UNICODE.
JlexoupoBaHue COOOIICHUI

C UCTIOJIb30BaHUEM PABHOMEPHOIO

Y HEPABHOMEPHOT'O KOJa.
NudopmarimoHHbiif 00beM TEKCTA.
Hckaxenne nHPpopMaluu npu
nepegade. Oo1Iee npeIcTaBICHUE

0 uppOBOM TPEACTABICHUN
ayTMOBU3YAJIbHBIX U JPYTHX
HEMPEPHIBHBIX JTAHHBIX.

Koauposanue 1seta. LIBeToBbIe
monenu. Monens RGB. I'my6una
koauposanus. [Tanutpa. PactpoBoe

U BEKTOPHOE MPEACTABJICHHE
n3oopaxennit. [Tukcens. Onenka

KoJimyecTBa nHpopmanuu (OuT, OaiT,
KIJ100aiT, MerabaiT, rurabanT)

U CKOPOCTH TNepe/iauu JaHHbIX.
KomupoBaTs 1 1eKoupoBaTh TEKCTOBYIO
UH(OPMAITHIO C UCTIOJIH30BAHUEM
KOJIOBBIX TaOJIHIL.

Brruucnsate uHpopManmoHHbI 00bEM
TEKCTa B 3aJJaHHOU KOJIUPOBKE.
OuenuBarh HHPOPMALIMOHHBIA 00BEM
rpaguUecKuX JaHHBIX JUIsl paCTPOBOTO
U300paXKEeHMUS.

Ornpenensatb 00beM MaMsITH,
HEOOXOIUMBIH JIJIS TPEICTABICHHUS

U XpaHEHHUs 3ByKOBOTO daiina.
Ilpakmuueckue pabomoi:

1. Onpeodenenue kooa cumM8ond 8 pazHulx
KOOUPOBKAX 8 MEKCMOBOM NPOYECCOpe.
2. OnpeodeneHnue Kkoda yeema 6 narumpe
RGB 6 epaguueckom peoaxmope.

3. Coxpanenue pacmpoo2o
epaghuyecko2o uz06pasiceHus 8 pasHvix
¢dopmamax.

4. 3anucse 38yKo8blx Qatinos

C PA3IUYHBIM KAYeCMBOM 368Y4UaHUs.
(21yOuHOl KOOUPOBAHUSL U HACOMOT
ouckpemuzayuu)
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MH(GOPMAIIMOHHOTO 00BeMa
rpagUIeCcKuX JaHHBIX JJISI PACTPOBOTO
n3o0Opaxenus. KogupoBanue 3ByKa.
Pa3psnHoCTh 1 yacToTa 3anucH.
KonnuecTBo KaHAJIOB 3aMuCH.

OueHKa KOJIMYECTBEHHBIX [TAPaMETPOB,
CBSI3aHHBIX C MIPEJCTABICHUEM

U XpaHEHUEM 3BYKOBBIX (DaiiyioB

Hroro no pasaery 11

Paznen 3. UndopmanuoHHbIE TEXHOJIOTHH

3.1 | TeKCTOBBIE NOKYMEHTHI 6

TexcToBbIE JOKYMEHTHI U UX
CTPYKTYpHBIE 3JIEMEHTHI (CTpaHU1Ia,
a03ai1, CTpoKa, CJI0BO, CUMBON).
TeKCTOBBIN ITPOLECCOP — UHCTPYMEHT
CO3/IaHUs, PeIaKTUPOBAHUS

U popMaTupoBaHus TekcToB. [IpaBuna
HaOopa Tekcra. PenaktupoBanue
Tekcta. CBoiicTBa cuMmBoJiOB. Llpudr.
Tunel wpudToB (pydIeHsbIe,

C 3aC€YKaMH, MOHOIIIMPUHHBIE).
[Tomy>kxupHOE M KypCUBHOE HaUEpPTAHHUE.
CaoiicTBa ab3a11eB: TpPaHUIIbI, A03aITHBII
OTCTYT, MHTEPBAJI, BRIpaBHUBAHUE.
[Tapametpsl cTpanuiibl. CTHIIEBOE
dopmatupoBanue. CTpyKTypHpOBaHHUE
MH(pOpPMALIMU C TOMOIIBIO CITUCKOB

1 Tabnui. MHOTOypOBHEBBIE CITCKH.

PackpbIBaTh CMBICIT N3y4aeMBbIX TOHATHM.

AHanM3UpPOBaTh MOJIB30BATEIBCKHUI
uHTepdEic TPUMEHSIEMOTO
IPOrpaMMHOTO CPEJCTBa B padboTe

C TEKCTOBBIMH JTOKYMEHTAMH.
Ornpenenarb yciaoBUsI U BOZMOXHOCTH
IPUMEHEHUST TPOTPAMMHOTO CPEICTBa
JUTSl pEeLIEHUs1 TUTIOBBIX 33]1a4y B paboTe
C TEKCTOBBIMU JJOKYMEHTAMH.
BrisBisTh 00111€€ M paznudus B pa3HbIX
MPOrpaMMHBIX MTPOAYKTax,
peIHa3HAYeHHBIX JIsl PEIICHUS OJTHOTO
KJ1acca 3a/1a4y B paboTe ¢ TEKCTOBBIMU
JOKYMEHTaMHU.

Co3naBaTh U peJaKTUPOBATh TEKCTOBBIE
JOKYMEHTBI IOCPEACTBOM
KBIU(PUIIMPOBAHHOTO KJIaBUATYPHOTO
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JloOaBneHue TaONMHUIl B TEKCTOBBIC
JOKYMEHTHI. BcTaBka n3o0paxeHui
B TEKCTOBBIE IOKYMEHTHI. O0TeKaHue
n300pakeHnit TekcToM. Biimtouenue
B TEKCTOBBIN JOKYMEHT JUarpamm,
dbopMyI1, HyMepaliu CTpaHHMIL,
KOJIOHTUTYJIOB, CCBUIOK U JIPYTUX

aneMeHTOoB. [IpoBepka npaBonucanus.

PaccranoBka nepeHOCOB.

['onocoBoit BBOJ TEKCTA.

Onruueckoe pacrio3HaBaHUE TEKCTA.
KomneroTepHblii IepeBoI.
Hcnonws3oBanue cepBucos lHTepHeTe
1U1st 00pabOTKU TEKCTa

MChMa C UCTIOJIb30BaHUEM 0A30BBIX
CPEICTB TEKCTOBBIX PEIAKTOPOB.
dopmaTHpPOBATh TEKCTOBBIC TOKYMEHTHI
(ycTaHaBJIMBATh MTapaMETPhI CTPAHHUIIBI
JOKyMeHTa; (hOpMaTUPOBATH CUMBOJIBI
1 a03a11bl; BCTaBJISTh KOJIOHTUTYJIBI U
HOMEpa CTpaHuIl).

BcTaBnsaTe B JOKYMEHT GOPMYJIHI,
TaOIHILIBI, U300paKEeHUS, OPOPMIIATH
CITUCKHU.

Hcrnonb30BaTh CCHUTKU U ITATHPOBAHKE
VCTOYHUKOB TP CO3/ITaHUN HA UX OCHOBE
COOCTBEHHBIX HH(POPMAITIOHHBIX
00BEKTOB.

Hcrnonb30BaTh HHTEIDICKTY AJTbHBIC
BO3MOKHOCTH COBPEMEHHBIX CHCTEM
00pabOTKH TEKCTOB.

Ilpaxkmuueckue padomul:

1. Co30anue HebONbUUUX MEKCMOBbIX
O0OKYMEHMO8 NOCPedCmEoM
KBATUDUYUPOBAHHO20 KILABUAMYPHO2O
AUCbMA C UCNOIb308AHUEM OA308bIX
cpeocme meKcmoBgvix pedaKmopos.

2. @opmamuposanue mekcmogvlx
O00KYMeHmo8 (YCmaHo8Ka napamempos
CmMpaHuybl OOKyMeHma,
Gopmamuposanue cumeonos u abzayes;
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8CMABKA KONOHMUMYIO08 U HOMEPOS
cmpanuy).

3. Becmaska 6 ookymenm gpopmyn,
mabauy, uzoopasicenuil, opopmienue
CNUCKO8.

4. Coz0anue neOOILUUX MEKCMOBbIX
OOKYMEHMO8 C YUMAMAMU U CCOLIKAMU
Ha yumupyembvle UCMOYHUKU

3.2

Kommerorepnas
rpadguka

3HaKOMCTBO C rpad)M4eCKUMHU
penakTopamu. PacTpoBbie pUCyHKHU.
Ucnonb3oBanue rpaduueckux
MpUMHATUBOB. Orniepannu
penakTupoBaHus rpaduuecKux
00BEKTOB, B TOM YHUCJIE ITU(DPOBHIX
dboTorpaduii: ©3MEHEHHE pa3mepa,
oOpe3Ka, MOBOPOT, OTpaKeHUe, padoTa
¢ obnactsiMu (BbIACICHUE,
KOIUPOBAHUE, 3aJIUBKA LIBETOM),
KOPPEKIIUS I[BETA, SIPKOCTH

U KOHTpacTHOCTH. BekTtopHas rpaduxa.

Co3nanue BEKTOPHBIX PUCYHKOB
BCTPOSHHBIMH CPEJICTBAMHU TEKCTOBOTO
poleccopa Wi APyrux MporpamMmm
(mpunosxenuit). JlobaBneHue
BEKTOPHBIX PUCYHKOB B JOKYMEHTHI

PackpbIBaTh CMBICIT N3y4aeMBbIX TOHATHM.
AHaJIM3UPOBATH MOJIb30BATEIbCKUN
UHTEpEeNc TPUMEHIEMOTO
IPOrpaMMHOT0 CpeACTBa B padboTe

C KOMIIBIOTEPHOM TpadUKOi.
Onpenenats yciuoBHs U BO3MOXKHOCTH
IPUMEHEHUS TPOTPAMMHOIO CPEJICTBA
JUTSl peLeHUs] TUIOBBIX 3a/1a4y B paboTe
C KOMIBIOTEPHOM TpadUKoi.

BoiaBisTh 00111€€ U pa3auyus B pa3HbIX
MPOrpaMMHBIX MPOAYKTax,
[peIHAa3HAYEHHBIX ISl PELLIEHUS OJJTHOTO
KJj1acca 3a7a4 B paboTe ¢ KOMIIbIOTEPHOM
rpaduKoi.

Co31aBaTh ¥ p€IaKTUPOBATH
M300paxeHUs ¢ MOMOIIBIO
UHCTPYMEHTOB PacTpOBOIO
rpaduyeckoro pegakropa.

Co3naBath 1 pelakTUPOBATH
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M300paxeHus C MOMOIIBIO
WHCTPYMEHTOB BEKTOPHOTO
rpaduyeckoro pegakropa.
Jl06aBIsATh BEKTOPHBIC PUCYHKH

B JJOKYMEHTHI.

Ilpakmuueckue pabomut:

1. Co30anue u/unu pedaxmupoganue
U3006padicenust, 8 MoM Yucie Yu@pposvix
gdomoepaghuii, c nomowvio
UHCMPYMEHMO8 PACPOBO2O
epaghuueckozo peoakmopa.

2. Co3z0anue u pedakmuposaHue
U3006padcenUs ¢ NOMOUbIO
UHCMPYMEHMO8 8EKMOPHO20
epaghuueckozo peoakmopa

3.3

MynbTUMEIUITHBIE
IIPE3CHTALIAN

[ToaroroBka MyIbTUMEIUNHBIX
npe3eHTanuit. Crnaiin. JloOaBnenue
Ha CJIaij TeKCTa M H300paKCHUI.
PabGoTa ¢ HECKOJILKHUMHU ClIalJaMH.
JlobaBiieHre Ha Clraiiy
ayIMOBU3YJIbHBIX JJAHHBIX.
Anunmanus. ['unepccbuiku

PackpbIBaTh CMBICIT H3y4aeMBbIX ITIOHATUH.

AHaIM3UpPOBaTh MOJIb30BATEIBCKHUI
UHTEp(Eeic TPUMEHIEMOTO
IPOrpaMMHOIO CPEJCTBa B padboTe

C MYJIbTUMEIUMHBIMU MTPE3EHTALUSIMH.
Onpenenars yciaoBHs U BO3MOXHOCTH
IPUMEHEHUS TPOrPAMMHOIO CPEJCTBA
JUTSl pelIeHUsI TUTIOBBIX 3a/1a4y B paboTe
C MYJIbTUMEIUWHBIMU MTPE3EHTALNSAMH.
BoiaBnsTh 00111€€ ¥ pa3audus B pa3HbIX
IIPOrPAMMHBIX IIPOIYKTaX,
pEeIHA3HAYEHHBIX JUIsl PELIEHUS OJHOTO
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KJ1acca 3a7a4 B pabote

Co3znaBaTh npe3eHTaIluH, UCTIOIb3Ys
TOTOBBIE TA0JIOHEI.

Ilpakmuueckue padomoi:

1. Co30anue npezenmayuu

C 2UNEPCCHLIKAMU HA OCHOBE 20MOBbIX

C My.]'[BTHMCI[HﬁHBIMH IMPC3CHTAOIUAMMU.

wab0Ho8
Hroro no pasaery 13
PezepBHOE Bpems 2
OBUIEE KOJIMYECTBO 34
YACOB IIO TTPOI'PAMME
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8 KVIACC
HaumenoBanue
Ne KomnuectBO OCHOBHBIE BUJIBI 1€ATEILHOCTH
pa3/iesioB U TEM [IporpammHoOe cofepKaHue
n/m 9acoB 00y4aronmxcst

y4e0HOTO IpeaAMeTa

Pasnen 1. Teopernyeckue 0CHOBbI HH(POPMATHKHU

1.1

CucreMbl CUMCIICHUS

6

Heno3uumoHHbIE U NO3ULIUOHHBIE
CUCTEMBbI cuucieHus. Andasur.
OcnHoBanue. Pazsepnytas hopma
3anucu yncia. llepeson B gecAaTnunyro
CUCTEMY YKCEJI, 3alIMCAHHBIX B IPYTUX
CUCTEeMax cuuciieHus. PumMckas
cucTeMa cuuciieHus. J[BonuHas
cuctema cuucienus. [lepeBon uenbix
yucen B npegenax ot 0 mo 1024

B JIBOUYHYIO CUCTEMY CUUCIICHUSI.
BocbMmepuuHas cuctema CUMCICHUS.
IlepeBon umncesn U3 BOCbMEPUYHOU
CUCTEMBbI B IBOUYHYIO U JICCITUUHYIO
CUCTEMBI 1 0OPATHO.
[IlecTHanaTepuyHas cucrema
cuuciienus. [lepeBon uuncen

13 IMIECTHAATEPUYHON CUCTEMBI

B JIBOUYHYIO, BOCbMEPUUHYIO

U JICCATUYHYIO CUCTEMBI U 0OpaTHO.
Apudmernueckue ornepanuu

B JIBOMYHOI CUCTEME CUMCIICHHUS

PackpbIBaTh CMBICIT U3y4aeMbIX TOHSITHH.
BrisBasTh paznuure B MO3UIIMOHHBIX

Y HETIO3UIIMOHHBIX CUCTEMAaX CUUCIICHUS.
BrisBasTh o011ee u pa3audus B pa3HbIX
MO3ULMOHHBIX CUCTEMAX CUUCIICHUS.
3anuceiBaTh HEOObIKE (0T 0 10 1024)
[EJIbIE YUCTIA B PA3JIMYHBIX TO3UIIMOHHBIX
CHUCTEMaXxX CUUCIICHHUS (JIBOMYHOM,
BOCBMEPUYHOM, IIECTHAILATEPUIHON ).
CpaBHUBATH LEIBIE YUCIIA, 3ATTUCAHHBIE

B JIBOUYHOM, BOCBMEPUUHOMN

Y LIECTHAAATEPUYHON CUCTEMAX
CUMCIICHHUS.

BrInonHATh oniepaiuu cloxeHus

Y YMHOXXEHUS HaJl HEOOIBIITMMU
JBOUYHBIMU YUCIIAMU
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1.2 | DneMeHTbI 6 Jlornueckue BbICKa3bIBAHUS. PackpbIBaTh CMBICIT N3y4aeMbIX TOHSATH.
MaTeMaTUYECKOU Jlornueckue 3HaYeHUs BEICKa3bIBAHUM. | AHAJIIM3UPOBATH JJOTHYECKYIO CTPYKTYPY
JIOTUKHU DneMeHTapHbIC U COCTABHBIC BBICKA3bIBAaHUM.

BbICKa3bIBaHUs. Jlornueckue onepaumu: | Mcroap30BaTh JIOrMYECKUE OTIEPALIUH.
«» (KOHBIOHKIIHS, JIOTUYECKOE CtpouTh TaOJIAIIBI HICTUHHOCTH
YMHOXEHUE), «UTN» (AU3BIOHKIINS, JUISL IOTUYECKUX BBIPAXKCHUMU.
JIOTUYECKOE CJIOKEHHUE), BpruucnsaTe MICTHHHOCTHOE 3HAYEHNE
«HEe» (JIOTUYeCKOe OTPUIIAHUE). JIOTUYECKOTO BBIPAIKECHUS.
[IpropuUTeT JTOTHUECKUX ONEPALUH. 3HAKOMHTHCS € JIOTHYECKUMHU OCHOBaMHU
OnpenesneHne ICTUHHOCTH COCTAaBHOTO | KOMIIBIOTEPA

BBICKA3bIBAHUS, €CJIM N3BECTHBI

3HAYEHHS] UCTUHHOCTU BXOJISIIIUX

B HET'O 3JIEMEHTAPHBIX BHICKA3bIBAHUM.

Jlornueckue Beipaxkenus. [Ipasuina

3aIMCH JIOTUYECKUX BBIPAKECHUU.

[TocTpoenune TabuIl KICTUHHOCTH

JIOTUYECKUX BBIPAKECHUUN

Jlornueckue 351eMEHThI. 3HAKOMCTBO

C JIOTUYECKMMH OCHOBAMH KOMITbIOTEpA

Hroro no pazgeny 12

Pa3zges 2. AiropuTtMbI M IPOrpaMMHUPOBAHHE

2.1 | UcrommauTenu 10 ITonstue anropurma. Ucnonaurenu PackpbIBaTh CMBICIT N3y4aeMbIX TOHSATHH.
U aJITOPUTMBI. aJIrOPUTMOB. AJITOPUTM Kak IUIaH AHaJIM3UPOBATH MpeJIaracMble
AJNTOpUTMUYECKHE YIIPaBJIEHUS UCITOJIHUTEIIEM. MIOCJIEIOBATEIILHOCTH KOMAaH]I
KOHCTPYKIUU CaoiictBa anroputma. CriocoObl 3aucH | Ha MPEAMET HAJIMYUSA Y HUX TaKUX

anroputMa (CJIOBECHBIN, B BUJIE CBOWCTB aIrOpUTMA, KaK JIUCKPETHOCT,
OJIOK-CXEMBI, POTPaMMa). JN€TEPMUHAPOBAHHOCTD, IOHSATHOCTD,
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AJITOPUTMUYECKUE KOHCTPYKIIUH.
KoHcTpyKius «cinenoBanue».
JIuneiinblii anroput™. OrpaHUYEHHOCTD
JIMHENHBIX aITOPUTMOB:
HEBO3MO>XHOCTb MPEITYCMOTPETH
3aBUCHMOCTbB MOCJIEI0BATEIIBHOCTH
BBITIOJIHSIEMBIX JICUCTBUM OT UCXOIHBIX
JNaHHbIX. KOHCTPYKIIMS «BETBICHUEY:
MOJIHAsl U HeToIHast (DOPMBI.
BrinonHeHrne 1 HEBBIMOJIHEHUE
yCJoBUsl (MCTUHHOCTD U JIOKHOCTD
BbICKa3bIBaHUs). [IpocThie U cocTaBHBIC
ycaoBus. KOHCTpyKIUS «IIOBTOPEHUS
LUKJIBI C 3aJaHHBIM YHCIIOM
MMOBTOPEHUH, C YCIIOBUEM BBITIOJIHEHUS,
C mIepeMeHHOM 1ukIa. Pa3zpaboTka

J1s1 POpMATIBHOTO UCTIOTHUTEIS
aJIropuTMa, MPUBOJIALLIETO

K TpeOyeMoMy pe3yJibTaTy

MIPU KOHKPETHBIX UCXOJHBIX JAHHBIX.
Pa3zpaboTka HECIOKHBIX aJITOPUTMOB

C UCIIOJIb30BAaHUEM LIMKJIOB

Y BETBJICHUU ISl yIPABJICHUS
dhopMaTbHBIMU UCTIOJIHUTEIISIMH,
TakuMHu Kak Pobot, Uepemarka,
YeprexkHUK. BBITOITHEHNE AITOPUTMOB
BPYYHYIO U HA KOMITBIOTEPE.

pPE3yIbTaTUBHOCTh, MACCOBOCTb.
OmnpenensTs no 6JI0K-cxeMme,

JUISL PELICHUST KAKOW 3a/1a4u
NpeAHa3HAYEH JAHHBIN AJITOPUTM.
AHanu3upoBaTh U3MEHCHUE 3HAYEHU
BEJINYVH MPU MOIIArOBOM BBITTOJTHEHUN
aNropuTM™MA.

OnpenensiTe 1o BHIOPAaHHOMY METOY
pelIeHus 3aa4i, KaKue
AJTOPUTMUAYECKUE KOHCTPYKIIMU MOTYT
BOWTH B aJITOPUTM.

CpaBHUBATh pa3InyHbIE aJITOPUTMBI
pelIeHUsI OJHOM 3aJauH.

Co3pnaBatb, BBIOJIHITH BpPYYHYIO

Y Ha KOMITBIOTEPE HECITOKHBIC
AJITOPUTMBI C UCTIOJIB30BAHUEM
LUKJIOB Y BETBJICHUH JIJIsI YITPABJICHUSA
UCIIOJIHUTEIISIMU, TAKUMH Kak Pooor,
UYepenamka, YepTeKHUK.

HcnonHsATh TOTOBBIE AITOPUTMBbI

IPU KOHKPETHBIX UCXOJAHBIX

JAHHBIX.

CtpouTb 1151 UICTIOJTHUTENS
apu(METHICCKHUX ICUCTBUI IIETIOUKH
KOMaH/1, TAIOIINX TpeOyeMblIit
pe3yabTaT P KOHKPETHBIX UCXOIHBIX
JAHHBIX.
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CHHTAKCUYECKHUE U JIOTUYECKUE
ommoOku. OTKa3bI

Ilpakmuueckue pabomuwt:

1. Co30anue u gvinonHeHue

Ha KOMNbIOMepe HeCLOHCHBIX
An2oOpUMMO8 C UCNOJIb30BAHUEM YUKITIO8

u eemenenull 0Jisl YnpaeieHus
ucnonHumenamu, makumu kak Pooom,
Yepenawika, Yepmedsicnux.

2. Ilpeobpa3zosanue ancopumma u3z 0OHOU
dopmbl 3anucu 6 opyeyro.

3. Paspabomka ons ghopmanvroco
UCNOJIHUMeNs aneopumma, npueoosye2o
K mpebyemomy pe3yibmany

npU KOHKPEMHBIX UCXOOHBIX OAHHDBIX.

4. «Pyunoey» ucnonmnenue comogvix
aAn2oOPUMMO8 NPU KOHKPEMHBIX UCXOOHBIX
OQHHbBIX

2.2

S3BIK
MIPOrPAMMHUPOBAHUS

S3p1k nporpammupoBanus (Python,
C++, Ilackann, Java, C#, IlIkonbHbBIM
Anroputmudeckuii S3pik). Cucrema
IPOTrPAMMHUPOBAHMS: PEIAKTOP TEKCTa
porpaMm, TPAHCIATOP, OTIATIUK.
[lepemenHas: Turl, uMs, 3HA4YCHHUE.
[{enble, BELIECTBEHHBIE U CUMBOJIbHbBIE

nepeMeHHbie. OnepaTop NpUCBauBaHUSL.

Apudmernueckre BbIpaKeHUs
Y NIOPSAOK UX BhlYMCIIeHHs. Onepanuun
C LEJIBIMHU YUCIIAMU: LIETOUYHUCIEHHOE

PackpbIBaTh CMBICIT H3y4YaeMbIX IOHSATHM.
OnpenensaTe 1o nporpamme,

JUTS PEIICHUS KaKOW 3aJ1la4i OHA
IpeAHa3HaYEeHa.

Ctpoutsh apudmMeTrdecKue, CTpOKOBEIE,
JIOTUYECKUE BBIPAXKECHUS U BEIYUCIIATH X
3HAYCHUS.

[TporpamMupoBaTh JTMHENHBIE
AJTOPUTMBI, IPEAIIOIATAIOIINE
BBIYHCIICHUE apU(PMETUUECKUX,
CTPOKOBBIX U JIOTUYECKHUX BBIPAKEHUM.
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JIeJIEHUE, OCTATOK OT JICJICHUS.
BerBnenus. CocTaBHbIE yCIOBUS
(3amuch JOTUYECKUX BBIPAKEHUN

Ha M3y4aeMOM SI3bIKE
nporpammupoBanus). Haxoxaenue
MUHHUMYyMa 4 MaKCUMyMa U3 JBYX, TPEeX
Y YeThIpex yucen. Pemenue
KBaJpaTHOTO YPABHEHUSI, UMEIOIIETO
BEIIIECTBEHHbIEC KOpHU. Jlnanorosas
OTJIaJIKa IPOrpaMM: MOIIAroBOe
BBITIOJTHEHUE, IPOCMOTP 3HAYEHUN
BEJIMYMH, OTJIaJI0YHbIN BBIBOJI, BEIOOD
TOYKHU ocTaHoBa. Lluki ¢ ycioBuem.
Aunroput™ EBKIMaa 151 HAX0XKACHUS
HauOOJIBIIET0 OOIIEro ACIUTEIIS JBYX
HaTypalibHbIX yucen. Pazouenue
3alUCH HATYPaJIbHOTO YHCia

B MTO3UIIUOHHOMN CUCTEME

C OCHOBAHUEM, MEHBIIVM WJIU PAaBHBIM
10, Ha oTaenbHBIC TUGPHI. [k

C IIEPEMEHHON. AJITOPUTMBI IPOBEPKHU
JETMMOCTH OJHOTO IIEJIOTO Yucia

Ha JIpyroe, IpOBEPKU HATYPAJIbHOTO
yucia Ha mpoctoty.O6paboTka
CUMBOJIBHBIX TaHHBIX. CUMBOJILHBIC
(CTpOKOBBIE) IEPEMEHHBIE.
[TocumBoIbHAS 0OpaObOTKA CTPOK.

PaspabateiBaTh mporpammel,
coJiepKarue ornepaTop (onepaTopsl)
BETBJICHUS, B TOM YHCIIC

C UCITOJIb30BAHUEM JIOTUYECKHIX
onepanuu.

Pa3zpabatbiBath porpammel,
coJiepKarue ornepaTop (onepaTops)
IUKJIA.

BpInonHATE AMATOTOBYIO OTJIAAKY
IPOrPaMM.

Ilpakmuueckue padomul:

1. Ilpoepammuposanue 1unennsvix
aneopummo8, npeonona2arujux
8bIYUCTIEHUE APUPMEMUUECKUX

U 102U4eCKUX 8bIPANHCEHUL HA U3Y1aeMOM
A3bIKE NPOSPAMMUPOBAHUS (OOHOM

uz nepeuns: Python, C++, [lackany,
Java, C#, llIkonvHwiii Aneopummuyeckuil
A3bik).

2. Paspabomxa npoepamm, cooepircaujux
onepamop (onepamopbul) 6emeeHusl,

HA U3y4aemoMm A3biKe NPpocPamMMUpOBaHUs]
U3 NPUBEOEHHO20 Bblle NEPEUHS.

3. Paspabomxa npoepamm, cooeporcaujux
onepamop (onepamopuvl) Yukia,

Ha U3y4aeMoM s13blKe NPOSPaAMMUPOBAHUSL
U3 NPUBEOEHHO20 8blUUE NEPEYH;]
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[Toacuer 4yacTOThHI MOSBICHUS CUMBOJIA
B cTpoke. Berpoenusie GyHKIIMN
TUTs1 00pabOTKHU CTPOK

2.3 | AHanu3 aJirOpUTMOB 2 Omnpenenenre BO3MOKHBIX pe3yJIbTaTOB | PaCKphIBaTh CMBICI N3y4aeMbIX IOHITHH.
paboThHI aNropuT™Ma NPy TAHHOM AHaJIM3UPOBATH TOTOBHIE AITOPUTMBI
MHOKECTBE BXOJIHBIX JJAHHBIX, Y IIPOTPaMMBbI
ONpEIEJICHHE BO3MOKHBIX BXOTHBIX
JIAHHBIX, IPUBOASIINX K JAHHOMY
pe3yabTaTy

Hroro no pazgeny 21

PesepBHOoE Bpemst |

OBHIEE KOJIMYECTBO 34

YACOB I1O ITPOTPAMME
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9 KJIACC
HaumenoBanue
Ne KomnuectBo OCHOBHBIE BUIIBI J€ATEIHbHOCTH
pa3/iesioB U TEM [IporpammHoOe coaepkaHue
n/m 9acoB 00yYaronmxcs

y4e0HOTO IpeaAMeTa

Paspnen 1. HHndposasi rpaMoTHOCTH

1.1

I'mobanbpHas ceTh
WNuTtepHeT u cTparerun
Oe3omacHOro
MOBEACHUS B HEU

3

['mo6anbnas cetb Untepuert. [P-anpeca
y3510B. CeTeBOe XpaHCHUE JaHHBIX.
MeTobl UHIUBUIYaTTEHOTO

Y KOJUIEKTUBHOT'O pa3MEIICHHUs] HOBOU
uHpopmaruu B Mutepuere. bonbiine
JTaHHBbIE (MHTEPHET-/IaHHbIE,

B YACTHOCTH JIaHHBIE COLUATIbHBIX
ceteit). [lonsiTre 00 MHPpOPMALTMOHHOM
0e30MacHOCTH. YTPO3bl
MH(}OPMAIMOHHOW O€3011aCHOCTH

npu paboTe B riI00aabHON CeTH

Y METOJIbI MPOTUBOICHCTBUS UM.
[IpaBuna 6ezonacHon
ayTeHTU(PUKaUUU. 3aluTa JMYHON
uHpopmanuu B UuTepHeTe.
be3onacHble cTpaTeruy NOBEACHUS

B UnTepHere. [Ipenynpexaenue
BOBJICUCHHS B J€CTPYKTHUBHBIC

U KpUMHUHAJIBHBIE POPMBI CETEBOM
aKTUBHOCTHU (KHMOEpOYJUTHHT, (PUITMHT

U ipyrue GopMbl)

PackpbIBaTh CMBICIT U3y4aeMbIX TOHSITHA.
AHanmM3upoBaTh JOMEHHbIC UMEHA
KOMITBIOTEPOB U ajjpeca TOKyMEHTOB

B NHTEpHETE.

OnpenensTb MUHUMAJILHOE BpEMS,
HE00XO0AMMOE JIJIS Tepeayd U3BECTHOTO
o0beMa JaHHBIX 10 KaHATY CBA3U

C U3BECTHBIMU XapaKTEPUCTUKAMU.
Pacno3naBaTh MOTEHIIMATBHBIC YTPO3bI

U BpEIHBIC BO3/ICUCTBUS, CB3aHHbBIC

¢ uH(pOpPMAITMOHHBIMU

¥ KOMMYHUKAITAIOHHBIMU TEXHOJIOTHSIMH,
OIICHWBATh TpeIjIaracMble Iy TH UX
yCTpaHEHUsI.

Ilpakmuueckue pabomoi:

1. Co30anue KomnieKcHvix
UHDOPMAYUOHHBIX 0OBEKMOE 8 8UOE 8O-
CMpaHuy, BKIOUAIOWUX cpapuiecKue
00beKmbl, ¢ UCTOIL30BAHUEM
KOHCMPYKMOpOo8 (uabioHos).

2. 3naxomcmeo ¢ mexanuzmamu
obecneuenus: nPUSAMHOCMU
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u 6ezonacHo pabomwl ¢ pecypcamu
cemu Uumepuem, memooamu
aymenmugurayuu, 8 mom ducie
NPUMEHAEMBIMU 8 CEPBUCAX 2OCYCILY

1.2 | PaGora
B MH(QOPMAIIMOHHOM
IIPOCTPAHCTBE

Bunbl nesarensaocty B IHTEpHETE.
WHTEPHET-CEPBUCHI:
KOMMYHHKAIIIOHHBIE CEPBUCHI
(mouToBas ciyx0a, BUIe0-KOH(pEpeHII-
CBSA3b U JIPYTHUE), CIPABOYHBIE CITY>KObI
(xapThl, pacnCaHUs U IPYyTHE),
MTOMCKOBBIE CITYKOBbI, CITyKObI
OOHOBJIEHUSI TPOIPAMMHOTO
oOecreyeHus U Apyrue ciryKObl.
CepBuUCHI TOCYAAPCTBEHHBIX YCIYT.
OO6aunble XpaHWININA JaHHBIX.
CpencTBa COBMECTHOM pa3paboTKu
JIOKYMEHTOB (OHJIaitH-0(HCHI).
[IporpammHuoe obecrieueHne Kak Beo-
CEPBHUC: OHJIAWHOBBIE TEKCTOBBIC

U rpauuecKue peaaKkTopbl, Cpeabl
pa3pabOTKH MPOTrpaMm

PackppIBaTh CMBICI U3y4aeMBbIX
TTOHSTHM.

IIpuBOAUTE ITPUMEPHI CUTYALINM,

B KOTOPBIX TpeOYyeTCsl KCTIOIB30BATh
KOMMYHUKAIIMOHHBIE CEPBUCHI,
CIIPAaBOYHBIEC U TTOMCKOBBIE CITY>KOBI U JIp.
OrnpenensiTe KOJIMYECTBO CTPAHHUII,
HaiJICHHBIX TTOMCKOBBIM CEPBEPOM

IO 3aIIPOCaM C UCTOJIb30BAHUEM
JIOTUYECKUX OTICPALUU.

[IpuBOIUTH IPUMEPHI YCIIYT,
JIOCTYITHBIX Ha CEpBUCAX
rOCyJIapCTBEHHBIX YCIIYT.

IIpuBOAUTE NTPUMEPHI OHIANHOBBIX
TEKCTOBBIX U ITPaUIECKUX PEIAKTOPOB,
cpena pa3paboTKu TPOTrpaMM.
Ilpakmuueckue pabomeoi:

1. Houck ungopmayuu 6 cemu
Hnmepnem no 3anpocam

C UCNOIL30GAHUEM TO2UHECKUX ONePayuli.
2. Hcnonvzosanue onnaiin-oguca

0J151 paspabomku 0OKYyMeHmMOos

Hroro no pazgeny
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Pa3zneu 2. Teoperudyeckue 0CHOBBI HH(POPMATHKHU

2.1

MoaenupoBanue
KaK METO]l TO3HAHUS

8

Mopens. 3aiauu, penaeMblie

C TIOMOIIIbIO MOJIETTUPOBAHUSI.
Knaccudukanuu moiene.
MarepuainbHbie (HaTypHBIC)

Y MH(pOpMAIMOHHBIE MOJIEIH.
HermnpepbpiBHBIE 1 TUCKPETHBIC MOJICIIH.
Nmurtanmonueie mosenu. Urpossie
Mozenu. O1eHKa aJIeKBaTHOCTUA MOJIEIH
MOJIETUPYEMOMY OOBEKTY U LEIISM
MozenupoBaHus. TabaudHbIe MOJCIIH.
Tabnuia Kak mpeacTaBICHHE
otHomieHus. basel ganabix. OT6OP

B TaOJIUIIE CTPOK, YAOBJIETBOPSIONMIUX
3aganHoMy ycioBuio. ['pad. Bepmuna,
pebpo, myTh. OpUEeHTUPOBAHHbIE

¥ HEOpUEHTHUPOBaHHBIC Tpadwl. [[nmHa
(Bec) pebpa. BecoBast maTpuiia rpada.
JlnvHa Ty TH MEXKTy BepIIMHaMHu Tpada.
[Touck onTUMaILHOTO MYTH B Trpade.
HauanbHas BepuimHa (HICTOYHUK)

¥ KOHEYHas BeplinuHa (CTOK)

B OPUEHTUPOBAHHOM Ipade.
Brruuciienue konnyecTna myTen

B HAIIPaBJICHHOM aIlUKINYeCKOM rpade.
Hepeso. Kopenb, BepiinHa (y3en),
nucT, pedpo (nyra) aepesa. BoicoTa

PackpbIBaTh CMBICIT U3y4aeMbIX TOHATHH.
Omnpenensatb BU MHOOPMAITMOHHON
MOJEIHN B 3aBUCUMOCTH OT CTOSIIEN
3a/layu.

AHanm3upoBaTh HHHOPMAIIMOHHBIE
Mozenu (Tabnuiibl, rpadukH,
JMarpaMMbl, CXeMbI U Jp.).
OcyniecTBIATh CUCTEMHBIN aHAIINA3
00BEKTa, BBIICIISITH CPEJI €TI0 CBOICTB
T€ CBOMCTBA, KOTOPBIE CYILIECTBEHHBI

C TOYKHU 3pEHHUS 11eJIe MOJACTUPOBAHUSI.
OueHnBaTh aJIEKBATHOCTh MOJIENIN
MOJICTUPYEMOMY OOBEKTY U LEIISIM
MOJEIUPOBAHUS.

CTpouTh U UHTEPIIPETUPOBATH
pasznuyHbie HH()OPMAITMOHHBIC MOICIN
(TabGmuirel, nUarpamMmsl, rpadbl, 1€peBo,
CXEMBbl, OJIOK-CXEMBI aJITOPUTMOB).
HccnenoBath ¢ nOMOIIBIO
WH(POPMAITMOHHBIX MOJIeTIel 00BEKTHI

B COOTBETCTBHMHU C IOCTABJICHHOM 3aJlaueH.
N3y4dath 3Tanbl KOMIBIOTEPHOTO
MOJCITUPOBAHUSL.

PabGoTtath C rOTOBBIMH KOMIIBIOTEPHBIMHU
MOJIEISIMU U3 PA3TUYHBIX MPEIMETHBIX
oOnacTeit.
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nepesa. [lonnepeso. Ipumepsr
MCIIOJIb30BaHus iepeBbeB. [lepedop
BAPUAHTOB C MIOMOIIIBIO JIEpPEBA.
IToHsiTHE MaTEMAaTUYECKOU MOJIEIIN.
3agauu, peraeMble ¢ MOMOIIBIO
MaTeMaTUYeCKOro (KOMIbIOTEPHOTO)
MojienpoBanud. OTianyue
MaTeMaTUYECKOU MOJIENIH OT HATYpPHOU
MOJIEH U OT CIIOBECHOTO
(JIuTepaTypHOTO) ONMUCAHUS OOBEKTA.
DTansl KOMIOBIOTEPHOTO
MOJEIUPOBAHUS: IOCTAHOBKA 3a7a4H,
MOCTPOCHUE MAaTEMATUYECKOU MOJICIIH,
MporpaMMHas peaau3aius,
TECTHPOBAHUE, TPOBEACHUE
KOMITBIOTEPHOT'0 HKCIIEPUMEHTA, aHAITU3
€ro pe3yJbTaTOB, YTOUHEHUE MOJEIN

Ilpakmuueckue pabomor:

1. Cozoanue oonomabauunou 6asol
oannvix. Ilouck oannvix 6 20moeoil base.
2. Paboma ¢ comoevimu
KOMNbIOMEPHLIMU MOOENSAMU

U3 PA3IUYHBIX NPEOMEMHBIX 00aacmell.

3. Ilpoepammnas peanuzayus
npoCmeuuux MamemamuiecKux mooeneu

Hroro no pazgeny

8

Pa3znen 3. AropurMbl 1 IPOrpaMMHUPOBaHNE

3.1 | Pa3pabotka
QITOPUTMOB
U TIPOTpaMM

6

Pa3Ouenue 3amaun Ha oA3a1auH.
CocraBieHue anropuTMoB U IporpaMmm
C UCIIOJIb30BaHNUEM BETBIICHUH, IIUKIIOB
Y BCIIOMOTATEIbHBIX aITOPUTMOB

JUJIS1 yIIPaBJICHUS UCTIOHUTEIEM
PoOoT nnu 1pyrumMu HCIIOTHUTEISIMH,
TakuMH Kak Yepenaika, YepTe:KHUK
U Apyrumu. TaOaudHbIe BETUIHHBI

PackpbIBaTh CMBICIT H3y4aeMBbIX TOHSITHH.
Pa3pabateiBaTh nporpamMmsl

JU1s1 00pabOTKH OTHOMEPHOTO MacCHBa
LEJIbIX YHCEIL.

Ocy1ecTBIATh pa30MeHNE UCXOTHOU
3aJlayy Ha MoJ3a/1ayu.

Pa3pabartbiBaTh mporpamMmmel,
cojiepKallie noarnporpammy(bl).
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(maccuBsbl). OTHOMEpPHBIE MACCHUBHI.
CocraBneHue u oTiajKa mporpamm,
peaTu3yIouX TUIIOBbIE AITOPUTMBI
00pabOTKU OJTHOMEPHBIX YHCIOBBIX
MacCCHBOB, Ha OJIHOM U3 SI3bIKOB
nporpammupoBanus (Python, C++,
ITackans, Java, C#, llIkoabHbBIM
AnroputmMudeckuil A3bIK):
3aMO0JHEHUE YUCITIOBOr0 MacCUBa
CJIy4ailHBIMH YHCJIAMHU, B COOTBETCTBUU
¢ ¢opMyJI0¥i UK TTyTEM BBOJIA YUCE,
HaX0XJICHUE CYyMMBI 3JIEMEHTOB
MAacCHBa, JMHECHHBIN ITOMCK 3aJaHHOTI'O
3HA4YE€HUsI B MAaCCUBE, MOJICUET
AJIEMEHTOB MAacCHUBa,
YIOBJIETBOPSIOIINX 3aJaHHOMY
YCJIOBUIO, HAXOXKCHUE
MUHUMAJIBHOTO (MaKCUMAaJIbHOTO)
anemeHTa maccuBa. CoOpTHUpOBKa
MaccuBa. O0padoTKa MOTOKA JJAHHBIX:
BBIYHCIICHUE KOJTUYECTBA, CYMMBI,
CpeaHero apu(pmMeTuyecKoro,
MUHUMAJIBHOTO U MaKCHMAaJIbHOTO
3HA4YCHUS PJIEMEHTOB
MOCJIE0BATEIHHOCTH,
YAOBJIETBOPSIOIINX 33/ITAaHHOMY
YCIJIOBUIO

Ilpakmuueckue pabomoi:

1. Cocmagnenue npocpamm

C UCNONIL308AHUEM BCHOMO2AMENbHBIX
aneopummos OJis ynpasieHus.
ucnonHumenamu, makumu kaxk Pobom,
Yepenawka, Yepmedsicnux.

2. Cocmaenenue u omuaoka npocpamm,
Peanu3yioumux munogvle aicopummbl
00pabomKu 0OHOMEPHBIX YUCTIOBLLX
MAccusos, Ha 0OHOM U3 A3bIKO8
npoepammuposanus (Python, C++,
Iackane, Java, C#, [llxonvuoii
Aneopummuueckuii A3vik)
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3.2 | YopaBneHue 2 Ynpasnenue. Curnan. O6paTtHasi CBsi3b. | PacKppIBaTh CMBICT U3y4aeMbIX TOHSATHIA.
[Tonyyenue curuanoB oT HUPPOBBIX AHanM3UpoBaTh OTHOILIECHHUS B KUBOU
JATYUKOB (KacaHUsl, paCCTOSIHUSA, CBETA, | MPUPOJIE, TEXHUYECKUX U COLIMAIIbHBIX
3BYyKa U pyroro). [Ipumepsl (mwKoJa, ceMbs U JIp.) CUCTEMAX
WCIIOJIb30BAHUS MTPUHITUIIA OOpaTHOU C MO3UIINH YIIpaBJICHUS.
CBSI3M B CHCTEMaX yIpaBlICHUS N3y4ats npumepsl pOOOTU3UPOBAHHBIX
TEXHUYECKUMHU YCTPONCTBAMU CHCTEM.
C TTOMOIIIBIO TATYMKOB, B TOM YHUCIIE Ilpakmuueckue padomoi:
B poboToTexHuke. [Ipumepsl 1. 3uaxomcmeo c yuebHoti cpedoul
POOOTHU3UPOBAHHBIX CUCTEM (CUCTEMA | pA3PaAbOMKU RPOSPAMM YNPAGIeHUs
yIpaBIEHUS IBUKEHUEM O8UIICYUUMUCS. pOOOMaMU
B TPAHCIIOPTHOM cHUCTEME, CBApOUHas
JIMHUS aBTO3aBO/JIA,
aBTOMATHU3HPOBAHHOE YIIPaBJICHHE
OTOIUIEHUS I0Ma, aBTOHOMHAsl CUCTEMa
yIpaBleHUs] TPAHCTIOPTHBIM CPEJICTBOM
U IpyTU€ CUCTEMBI)

Hroro no pazaeny 8

Paznen 4. UnpopManiuoHHbIE TEXHOJIOTUH

4.1 | DneKkTpoHHBIC 10 [TonsiTHE 00 ANEKTPOHHBIX TaOIHIIAX. PackpbIBaTh CMBICIT U3yYaeMbIX

TaOIULIBI Tunel TaHHBIX B TYEUKAX SJICKTPOHHON | TTIOHSTHH.

Tabmuiel. PenaktupoBanue AHanIM3upOoBaTh MOJIH30BATEIHCKUAN
1 (opMaTUPOBAHUE TAOIIHII. uHTepdenc TPUMEHIEMOTO
Bcerpoennbie GyHKITNY AJIs TOUCKA MPOrPaMMHOTO CPECTBa B paboTe
MaKCHUMyMa, MUHUMYyMa, CyMMBbI C DJICKTPOHHBIMH TAOJIUIIAMHU.
U CpeAHEro apu(hMeTHIECKOTO. OnpenensiTb yCIoBUS U BO3SMOKHOCTH
CopTHpoBKa JaHHBIX B BBIJICJICHHOM MPUMEHEHUS IPOrPaMMHOI0 CPEJICTBA
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nuarnaszone. Iloctpoenune nuarpamm
(rucTorpaMma, Kpyronas [uarpaMmma,
ToYeuHas aguarpamma). Bei6op tuma
nuarpammebl. [IpeoGpazoBanue hopmyn
npu KonmupoBaHuu. OTHOCUTENbHAS,
abCOIOTHASI U CMEIIaHHAs aJpecalusl.
VY CIIOBHBIC BBIYUCIICHUS B 3JICKTPOHHBIX
tabmuiax. CyMMUpOBaHUE U TOACYET
3HAYCHUN, OTBEYAIOIINX 33 JaHHOMY
ycaoButo. O6padoTka O0IBITHX
HaOOPOB NaHHBIX. YHCICHHOE
MOJICITUPOBAHUE B DJICKTPOHHBIX
Ta0IAIIaX

JUTSL pEIIIeHUS] TUTIOBBIX 3a/1a4 B paboTe

C DJIEKTPOHHBIMH TaOIUIIAMHU.
BEISBIATE 0011I€e U pa3Iudrsi B pa3HbIX
MIPOTPAMMHBIX MTPOTYKTaX,
MpeTHA3HAYCHHBIX JIJISI PEIICHHSI OJTHOTO
KJ1acca (pa3HbIX KJIacCOB) 3a7a4 B paboTe
C DJICKTPOHHBIMU TaOJIUIIAMHU.
PenaktupoBats 1 popMaTUpOBaTH
AJIEKTPOHHBIE TAOIUIIBI.
AHaM3UPOBATh U BU3YAITU3UPOBATH
JTAHHBIC B DJIEKTPOHHBIX TA0JIUIIAX.
BBITIOTHSTE B 3JIEKTPOHHBIX TAOJIHAIIAX
pacyeTsl 10 BBOJIMMBIM I0JIH30BaTEIEM
dhopmysiam ¢ UCTIOJIHL30BAHUEM
BCTPOECHHBIX (QYHKLIUH.

OcylecTBIATh YUCIEHHOE
MOJICIUPOBAHUE B TIPOCTHIX 3a/a9ax

U3 Pa3IMYHBIX PEIMETHBIX 00IaCcTe.
Ilpaxkmuueckue padbomul:

1. Be00 oanmuwix u chopmyn, opopmierue
maoauywi.

2. Copmuposxa u purbmpayus OaHHbIX
8 27IeKMPOHHBIX MAOIUYAX.

3. Ilocmpoenue ouazpamm u epaguxos
8 27IeKMPOHHBIX MAOIUYAX.

4. Bvinoanenue pacuemos no 68600UMbIM
nov3oseamenem Gopmynam
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C UCNONIL30BAHUEM BCMPOEHHBIX
@dyHKYUL.

5. Obpabomka b6onvuux Habopos
OAHHUIX.

6. Yucnennoe mooenupoganue

8 9NEeKMPOHHLIX MAOIUYAX

4.2 | UapopmanmoHHbIe 1 Posib nH(pOpMaMOHHBIX TEXHOJIOT U PackpbIBaTh CMBICI U3y4aeMBbIX IIOHATHIM.
TEXHOJIOTUN B pa3BUTUH SKOHOMHUKHU MHpa, cTpanbl, | O0CyxaaTh posib HHPOPMALMOHHBIX
B COBPEMEHHOM perroHa. OTKpbITbIC 00pa3oBaTebHbIC | TEXHOJIOIHH B COBPEMEHHOM MHPE.
o0rmiecTBe pecypcsl. [Ipodeccun, cBa3aHHbIE OO6cyxnaTh 3HaY€HUE OTKPBITHIX
¢ UH(pOPMATUKON 00pa30BaTENIbHBIX PECYPCOB
¥ UH(OPMALIMOHHBIMU TEXHOJIOTHSIMU: | X BO3MOKHOCTH HUX HCIIOJIb30BAHMS.
BeO-1M3aiiHep, MPOrpaMMHUCT, AHanu3upoBaTh HU(PPOBHIE HABBIKH,
pa3paboTUYMK MOOMIIBHBIX PUIIOKEHHUH, | KOTOPBIMU JOJKEH 00J1aAaTh BBIITYCKHUK
TECTUPOBIINK, APXUTEKTOP IIKOJIBI.
MIPOrPaMMHOTO O0ecreYeHus, N3yuats npodeccuu, CBI3aHHbIC
CHELMAIIUCT 110 aHAJIU3Y JIaHHBIX, ¢ “HGOPMaTUKOHN U HH(POPMALIMOHHBIMU
CHCTEMHBIN aIMUHUCTPATOP TEXHOJIOTUSIMHU.

Ilpaxkmuueckue padomuwi:
1. Co3z0anue npezenmayuu
o npogeccusx, ceazannvix ¢ UKT

Hroro no pazgeny 11
PesepBHoe Bpems 1
OBIIEE KOJIMYECTBO 34
YACOB I10 ITPOTPAMME
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INEPEYEHDb (KOAUP®UKATOP) PACIIPEJIEJIEHHBIX 110 KJTACCAM
MMPOBEPSIEMBIX TPEBOBAHUM K PE3YJIbTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJIbHOM ITIPOT'PAMMBI OCHOBHOI'O
OBHIEI'O OBPA30BAHUA U DJIEMEHTOB COJAEP) KAHUSA

IO TH®OPMATHUKE

B ¢enepanpHpIX M pernoHANBHBIX MPOIEAYypax OLEHKH KayecTBa OOpa30BaHUs
UCIIONIB3YETCs MepedeHb (KOAU(PHUKATOP) pacHpeIeICHHBIX MO KJaccaM MPOBEPSEMBIX
TpeOOBaHUN K pe3yJbTaTaM OCBOEHMsSI OCHOBHOM 00pa3oBaTeIbHOM IPOTrpaMMbI
OCHOBHOTO 00111ero 00pa30oBaHUsl U 3JIEMEHTOB COJIEP>KaHuUs 0 HH(OPMAaTHKE.

7 KIIACC

IIpoBepsiemble TPeOOBAHUSA K pe3y/IbTaTaM OCBOCHHUS OCHOBHOI 00pa30BaTe/1bHOM
NPOrpamMMBblI

Kon [IpoBepsiemble MpeAMETHBIE PE3YIbTATHI OCBOEHUSI OCHOBHOMU
IIPOBEPSIEMOTO o0pa30BaTeIbHOM IPOrpaMMbl OCHOBHOTO O0IIETO 00pa30BaHUs
pe3yabTara
1 [To Teme «IludpoBas rpaMOTHOCTHY
1.1 [TosicHaATe Ha mpuUMepax CMBICT  MOHATUH  «UH(OpMAIUSD,
«MH()OPMAIIMOHHBIM  mporece»,  «o0paboTka  HHPOpMaLUNY,

«xpaHeHue nHpopmarumy, «repeaada nHHOPMaIUm

1.2 [IpuBOINTH IPUMEPHI COBPEMEHHBIX YCTPOWCTB XPaHEHHUS U IIepelaun
uH(pOpMaIUK, CPABHUBATH UX KOJIMYECTBEHHBIE XapaKTEPUCTUKH

1.3 [lonyyaTh ¥ UCHOJB30BaTh HHPOPMALMIO O XapPaKTEPUCTHKAX
HEePCOHAJIBHOTO KOMIBIOTEPA U €T0 OCHOBHBIX 3JIeMEHTax (IIporeccop,
orepaTHBHas aMATh, 1OJITOBPEMEHHAs MaMsITh, yCTPOWCTBAa BBOAA —
BBIBOJIA)

1.4 COOTHOCUTH XapaKTEPUCTUKHA KOMIIBIOTEPA C 3aJa4aMH, PEIAEMBIMU
C €70 IIOMOIIBIO

1.5 OpueHTHPOBATHCS B UEPAPXUUECKOU CTPYKType (aljoBOM CHUCTEMBI
(3anuchIBaTh NOJHOE M4 (haiina (kaTanora), myTh K (paitiy (karanory)
N0 HMEIOUIEeMYCsl ONUCaHUIO0 (HalOBOM CTPYKTYphl HEKOTOPOIO
UH(GOPMAIITMOHHOTO HOCUTEJS)

1.6 PabGotath ¢ (aiiioBOl cHUCTEMON NEPCOHATBHOTO KOMIIBIOTEPA
C UCTIOJIb30BAHUEM TparuecKoro nHTepdeiica: co3naBarh (KOMUPOBATh,
nepeMeniaTh, MepeuMEeHOBBIBATh, YIAIATh W apXWBUPOBATH (Daiiiibl
¥ KaTaJory, UCIOIb30BaTh aHTUBUPYCHYIO IPOTpamMmy)

46



®denepanpHas padouas nporpamma | Madopmaruka. 7-9 kiacchbl (6a30BbIi YPOBEHB)

1.7 Uckate undopmanmio B MHTEpHETE (B TOM 4YHUCIE MO KIHOYEBBIM
CJIOBaM, MO HM300paXKCHUIO), KPUTUUECKA OTHOCHUTHCS K HaAWJICHHOU
uH(OpMaIMU, OCO3HaBaTh OMACHOCThH MJIsi JIMYHOCTH W OOIIecTBa
pacnpocTpaHeHUsi BpPEJOHOCHOM uHGOpMAaIMKM, B TOM YHCIE
DKCTPEMHUCTCKOTO U TEPPOPUCTUUYECKOTO XapaKTeEpa

1.8 [ToHMMAaTh CTPYKTYPY aApecoB BEO-pECypCcoB
1.9 Hcnonp30BaTh COBPEMEHHBIE CEPBUCH MHTEPHET-KOMMYHHUKALIAN
1.10 CoOmonath TpeOoBaHMsI 0€30MacHOM AKCIUTyaTallMd TEeXHUYECKHUX

CpeacTB HH(DOPMALMOHHBIX W KOMMYHHUKALMOHHBIX TEXHOJIOTHA,
COOJIIO/IaTh CETEBOM ITHKET, 0a30BbIe HOPMBI HH(OPMAIIMOHHON ATUKH
U mpaBa Ipu paboTe ¢ NPWIOKEHUSAMU Ha JIIOOBIX YCTPOWCTBAX
u B UHTepHere, BbIOMpaTh O€30MacCHbIE CTPATErHMH TMOBEICHHUS
B CETU

1.11 [IpumeHsaTh MeToAbl MTPOPUIAKTUKNA HETaTUBHOTO BIIMSIHUSI CPEJNICTB
WH(OPMAITMOHHBIX ¥ KOMMYHUKAIIMOHHBIX TEXHOJIOTHI Ha 3/J0pOBbE
MIOJIB30BATENS

2 [To Teme «TeopeTnueckue 0CHOBBI HHPOPMATHUKI»

2.1 KoaupoBath 1 JIeKOaupoOBaTh COOOIIECHUS 1O 3aJIaHHBIM IIpaBUIIaM,
JEMOHCTPHUPOBATh MMOHUMAHNWE OCHOBHBIX IPHHITUIIOB KOAHPOBAHMSI
nH(OpMAILIUY PA3ITUYHON MPUPOIBI (TEKCTOBOM, TpadUueCcKoi, ay1uo-)

2.2 CpaBHUBaTh JJIMHBI COOOIIEHUHM, 3alMCAHHBIX B  Pa3IUYHBIX
andaBuTax, onepupoBaTh EAUHUIAMU U3MEPEHUS NHPOPMALITMOHHOTO
o0beMa U CKOPOCTHU Mepeaadn JaHHBIX

23 OneHuBaTh U CpaBHUBATh pa3Mepbl TEKCTOBBIX, TpadUUECKUX,
3BYKOBBIX (haiiJIoB ¥ BUACO(DALIOB

3 [To Teme «MHpOpMaLIMOHHBIE TEXHOJIOTHUIY
3.1 [IpencraBnsaTe  pe3yapTaThl  CBOEM  JEATEIBHOCTH B BHJE
CTPYKTYpPHUPOBAHHBIX WJUTIOCTPUPOBAHHBIX JOKYMEHTOB,

MYJIbTUMEUNHBIX MTPE3CHTALIUN

IIpoBepsieMble 3J1eMEeHTHI COAEPKAHUS

Kon IIpoBepsieMblii 2JIEMEHT CONEPIKAHUS

1 [Mudposas rpaMOTHOCTH

1.1 KommbroTep — yHUBEpCAIbHOE BRIYUCIUTEILHOE YCTPOUCTBO, paboTatoiiee
no mnporpamMme. THUIBI KOMIIBIOTEPOB: TEPCOHAIBHBIE KOMITBIOTEPHI,
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BCTPOCHHBIE KOMIBIOTEPHI, CyNEPKOMIBIOTEPhl. MOOUIIBHBIE YCTPOWCTBA.
TexHuka 6€30MacHOCTH U ITpaBuiia pabOTHl HA KOMITBIOTEPE

1.2

OcHOBHBIE KOMIIOHEHTBHI KOMIIbIOTEpa W UX HaszHaueHue. I[Ipoieccop.
OmnepaTuBHAsE W JOJITOBPEMEHHAs MaMsATh. YCTPOWCTBA BBOAA M BHIBOJA.
CeHCOpHBI  BBOJ, JaT4YWKH  MOOWJIBHBIX  YCTPOKMCTB, CpEICTBa
OMoMeTpUYeCKOM ayTeHTU(PUKAITUN

1.3

Hcropust pa3BUTUS KOMIIBIOTEPOB M MPOrPAMMHOIO  OOECHEYEHHS.
[loxonennss  komnbloTepoB.  COBpPEMEHHbIE  TEHICHLHMH  PA3BUTHS
KoMIIbloTEpOB.  CynepkommnbroTepsl.  [lapamienbHble  BBIYMCIICHHS.
[lepconanbhblii kKoMIbroTEp. [Iporieccop u ero xapakTepuCTHUKU (TaKTOBas
4yacToTa, pa3paaHocTh). OnepatuBHas namsTh. JloNroBpeMeHHas MaMATh.
YcrpoiictBa BBoJga M BeIBOJa. OO0bEeM XpaHUMBIX JaHHBIX (OlepaTHUBHAs
MMaMATh KOMIIBIOTEpPA, MKECTKUMM JOUCK W TBEPAOTEIbHBIM HAKOIUTEIb,
HOCTOSTHHAs IaMATh CMapT(POHA) U CKOPOCTh IOCTYIIA JJIsl pa3IMYHbIX BUI0B
HOCHUTEIIEN

1.4

[IporpamMmmuoe obecrieueHue KommbioTepa. llpukiagHoe mporpaMMHOe
obecnieueHue. CucreMHoe mporpamMmmHoe — obOecrieueHue. CHUCTEMBI
nporpammupoBanus. [IpaBoBas oxpaHa nporpaMm U JaHHbIX. becruiatHbie u
yCJI0BHO-O€ecIuIaTHbIe mporpamMbl. CBOOOJHOE MpOorpaMMHOE 00ecIiedeHrE

1.5

Qaitnel w1 manku  (kataioru). Tumsl  daitnoB. CoiicTBa  (haiios.
XapakTepHble pa3Mepbl (DailyIoB pa3NMUHBIX THIIOB (CTpaHUIIA TEKCTa,
JJICKTpOHHAss  KHura, (Gororpadus, 3amuch IECHU, BHJICOKIIHII,
MOJIHOMETPAKHBINA (PUITEM)

1.6

[Ipunuunel noctpoeHus ¢annosbix cucteM. llonHoe ums daiina (mankwu,
karanora). IlyTs k ¢aiiny (manke, KaTanaory)

1.7

QaitnoBeiii MeHemkep. Pabora ¢ ¢aiimamMu u mankamu (KaTaJoramu):
CO3/1aHHe, KOMMPOBAHME, TEpPEMENICHHEe, IMEePEMMEHOBAHWE W yJaJICHHE
daiinoB u nanok (karamoros). [louck ¢aitnoB cpeacTBamMu orneparmoHHON
CHUCTEMBI

1.8

ApxuBanus 1aHHbIX. Fcnosib30BaHKe TPOrpaMM-apXUBaTOPOB

1.9

KomrbrorepHsbie BUPYCHI U IpyTUE BPEIOHOCHBIE MPOrpaMmel. [Iporpammel
IUIS 3aIIUTHI OT BUPYCOB

1.10

OO0benuHenne KoMibioTepoB B ceThb. CeTb MuTepHeT. Beb-cTpanuna, Beo-
caiit. CTpykTypa aapecoB BeO-pecypcoB. bpayzep. [lonckoBbie CHCTEMBI.
[Touck wuHGOpMaAIMM TIO KIOYEBBIM CJIOBaM M 10 HM300paKEHUIO.
HoctoBepHOCTH HHpOPMAIINH, TTOTydeHHOU U3 MHTepHeTa

1.11

CoBpeMeHHbIE CEpBUCHI MHTEPHET-KOMMYHHKAIIAN
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1.12

CereBoii 3TUKET, 0a30Bble HOPMBI HH(MOPMALMOHHOW HSTHKM U TIpaBa
npu pabore B ceru HWurepuer. Crparerun 0€30MAaCHOTO TOBEACHUS
B HTEpHETE

Teopernyeckre 0CHOBBI UHPOPMATUKU

2.1

Nudopmarus — OJHO U3 OCHOBHBIX TOHSITHH COBPEMEHHOW HayKH.
Nudopmarus kak CBeIeHUs, MpEAHA3HAYCHHBIC [JII  BOCHPHITHS
YeJI0BEeKOM, U MHGOpMAIUs KaK JJaHHbIE, KOTOPbIE MOTYT OBITh 00pabOTaHBI
ABTOMATU3UPOBAHHON CHCTEMOM

2.2

JIMCKpETHOCTh JaHHBIX. BO3MOXXHOCTh ONMHMCaHUs HEMPEPHIBHBIX 0OBHEKTOB
U TIPOIECCOB C TIOMOIIBIO JHUCKPETHBIX JaHHBIX. HMHbopmarmonHbie
MPOIECCHl — TMPOIECCHI, CBS3aHHBIC C XpaHEHUEM, IPeoOpa30BaHHEM
U Tiepeadeit JaHHbIX

23

CumBon. AundaButr. MomHocts andasuta. PazHooOpasue  SI3bIKOB
n andasutoB. EcrecTBeHHBbIE U (opMaibHbIE S3bIKH. AJI(PAaBUT TEKCTOB
Ha PYCCKOM s3bIke. J[BonuHbIN andaBut. KonnuecTBO BCEBO3MOKHBIX CIIOB
(KoOoBBIX KOMOUWHAIMI) (DUKCUPOBAHHOW JJIMHBI B JIBOMYHOM aji(aBUTE.
[IpeoOpa3zoBanue nro60ro andasuta kK 1BOMYHOMY. KonuuecTBo pa3nuyHbIx
CJI0B (PMKCUPOBAHHOM JJIMHBI B al(aBUTE OMPEIEICHHON MOLTHOCTH

24

KoaupoBanue cuMBOJIOB OJHOro ajgaBuTa C MOMOIIBIO KOJOBBIX CIIOB
B IpyroMm ajipaBuTe, K0J10Bas TadiMIa, TEKOIUPOBAHHE

25

JIBonunbiii kox. IIpencraBneHne JaHHBIX B KOMIIBIOTEPE KaK TEKCTOB
B IBOMYHOM aji(haBUTE

2.6

Nudopmarmonneiii 00beM JaHHBIX. bBUT — MUHHManbHas CAUMHUIIA
KOJINYeCTBa MH(POpMAIIUU — ABOUYHBIN pa3psan. bait, kumobailT, Merabair,
rurabaiT

2.7

CkopocTh nepenaur JaHHbBIX. EQUHUIBI CKOPOCTH IEpEeAadyd JTaHHBIX.
Hckaxenne nHPpopMaluu Mpu nepegaye

2.8

KomupoBanne TtekcroB. PaBHOMepHbli kox. HepaBHOMEpHBI — KOZ.
Komuposka ASCII. BocbmuOuTHble KOAUPOBKU. [loHSITHE O KOIMpOBKaxX
UNICODE. JlekoaupoBaHue co0OIIEeHN C UCTIOIh30BaHUEM PAaBHOMEPHOTO
1 HepaBHOMEpPHOTO KoJjia. MHpopmaimonuslii 00beM TeKCTa

29

Ob6miee mpencraBieHre O MU(PPOBOM TMPEICTABICHUU ayIHOBU3YATbHBIX
U IpyTUX HEMPEPBIBHBIX JaHHBIX. KogupoBanwue 1iBera. [{BeTOBBIC MOIEITH.
Monens RGB. I'mybuna konupoBanus. [lamuTpa

2.10

PacTtpoBoe u BekTOpHOE mpesacTaBieHue n3obpakennit. [lukcens. Onenka
uHpopmManMoHHOTO o00beMa TpadHUUecKUX JaHHBIX [JIs PacTPOBOIrO
N300paKCHHS
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2.11

KOI[I/IPOBaHI/Ie 3BYKa. Pa3p}I,Z[HOCTB M 4acToTa JUCKPCTHU3AIllUH. KomnuectBo
KaHaJIOB 3alliCH. OHGHKa KOJIMYCCTBCHHBIX IIapaMCTPOB, CBA3AHHBIX
C IIPpCACTABJICHUCM U XPAaHCHHUCM 3BYKOBBIX q)aﬁJIOB

NudopmanmoHHbie TEXHOJIOTUN

3.1

TekcToBbIC TOKYMEHTHI M MX CTPYKTYPHBIC 3JIEMEHTHI (CTpaHHIla, ad3all,
CTpOKa, CJIOBO, CUMBOJ)

3.2

TekcToBbIif mpollecCOp — HMHCTPYMEHT CO3[aHUs, PEIAKTUPOBAHHS
u ¢popmatupoBanus TekcToB. [IpaBuna Habopa Tekcta

33

PenaktupoBanue tekcra. CpoiictBa cumBosioB. Llpudt. Tunsl mpudtos
(pyOnenbie, ¢ 3aceykaMu, MOHOUIMPHUHHBIE). llodyxupHOE M KypcHBHOE
HauepTaHue. CBoiicTBa ab3aleB: IpaHULbl, aO3alHbIA OTCTYI, MHTEpBaJ,
BbIpaBHHBaHME. CTUeBoe popmaTupoBaHue

34

CrpykrypupoBanue UWHGOpPMAIMM C TIOMOIIBID CIUCKOB U  TaOJuII.
MHoroypoBHeBbI€ clTUCKH. JloOaBiieHre TabIuUIl B TEKCTOBBIC JOKYMEHTHI

3.5

BcraBka n3o0paxkeHuii B TEKCTOBbIE JOKyMEHThL. O0TEeKaHne N300pakeHHI
TEKCTOM. BKiItoueHne B TEKCTOBBIN JOKYMEHT IMarpaMM U Gopmyii

3.6

[TapameTpsl cTpaHullel, HyMepaius ctpaHull. JloOaBieHHe B JOKYMEHT
KOJIOHTUTYJIOB, CCHLIOK

3.7

IIpoBepka mnpaBonucanus. PacctaHoBka nepeHocoB. ['0ocoBodt BBOA
TekcTa. ONTHYECKOE pacno3HaBaHHWE TeKCTa. KOMIBIOTEpHBIM NEPEBO.
Ucnonb3oBanue cepBucoB cetu HTepHET 17151 00pabOTKH TEKCTa

3.8

3HAKOMCTBO ¢ TpadUYecKUMU peJakTopaMu. PacTpoBble PpPUCYHKH.
Hcnonp3oBanue rpadpuyeckux NpUMHUTHBOB

3.9

Omnepanuu  pegakTUpPOBaHUs TIpapUUYECKUX OOBEKTOB, B TOM YHUCIE
uudpoBeix ¢otorpaduii: HU3MEHEHUE pa3Mmepa, o0O0pe3ka, IOBOPOT,
oTpaxxeHue, pabora ¢ oOjacTsMu (BBIJCICHHE, KOMUPOBAHHE, 3aUBKa
IIBETOM ), KOPPEKIIHS IIBETA, IPKOCTH U KOHTPACTHOCTH

3.10

Bekropnast rpaduka. Co3mgaHue BEKTOPHBIX PHUCYHKOB BCTPOEHHBIMHU
CpeICcTBaMH TEKCTOBOTO ITPOLIECCOPA WU APYTUX MPOrpamM (IIPUII0KEHUN ).
JloOaBiieHre BEKTOPHBIX PUCYHKOB B JJOKYMEHTBI

3.11

[ToaroroBka MyabTUMeAUHHBIX TTpe3eHTarui. Crnaiia. JloGaBieHue Ha clai
TeKCTa U u3o0paxeHuid. Pabora ¢ HECKOJIBKUMH ClIaiiTaMu

3.12

JlobGaBreHue Ha  ciaiJ  aylAMOBU3YaJbHBIX  JAHHBIX. AHHMMaLus.
IMuniepecbuku
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8 KIIACC
IIpoBepsieMble TpeOOBaHUs K pe3y/IbTaTaM 0CBOCHUSI OCHOBHOI 00pa3oBaTeIbHOM
MPOrpaMMBblI
Kog [IpoBepsiemMble PEeIMETHBIE PE3YJIBTATHI OCBOCHHSI OCHOBHOM
IIPOBEPSIEMOTO o0pa30BaTeNbHOM IPOrpaMMBbl OCHOBHOTO OOIIETO0 00pa30BaHMUs
pe3ynbTaTta
1 [To Teme «TeopeTnueckne OCHOBBI HHPOPMATUKI
1.1 [losicHATP HA TpUMEpax pa3IMyus MEXAy NO3ULUOHHBIMHU
Y HETIO3UIIMOHHBIMU CUCTEMAaMU CUUCIICHUS
1.2 3anuceiBaTh U cpaBHUBATH 1eible uncia oT 0 1o 1024 B paznuuHbIX
MO3UIIMOHHBIX CHCTEMaxX CYHCIeHHs (C ocHOoBaHusAMH 2, 8, 16),
BBINIOJIHATH apU(PMETHUECKHUE ONlepaluy HajJ HUMH
1.3 PackppiBaTh CMBICT TOHATHM  «BBICKA3bIBAHUEY», <JIOTMYECKAs
OmEPALUA», «JIOTHYECKOE BBIPAKEHUEY
1.4 3anucelBaTh  JIOTHYECKHE  BBIPAXEHUS  C  HCIOJIb30BAHHEM
OU3BIOHKIMY, KOHBIOHKIIMA U OTPULIAHUSA, ONPEACIATH UCTUHHOCTD
JIOTUYECKUX BBIPAXKEHUN, €CJIM M3BECTHBI 3HAYEHUSA MCTUHHOCTH
BXOJSIMX B HETr0 IEPEMEHHBIX, CTPOUTh TAaOIUIBI HUCTUHHOCTH
JUISL JIOTHYECKUX BBIPAKEHUIM
2 [1o Teme «ANrOpUTMBI U IPOrPAMMHUPOBAHUE)
2.1 PackpbIBaTh  CMBICT  TMOHATUNA  «HUCHOJHUTENbY,  «AJITOPUTM»,
«rporpamMma», TMOHUMas pasHUIly MEXIy YINOTpeOJeHHEM 3STHX
TEPMUHOB B OOBIZICHHOW pe4u 1 B HHPOPMATHUKE
2.2 OnuceiBaTh aJITOPUTM PEIIEHUS 3aJa4d Pa3JIuyHbIMU CIOCOO0aMH,
B TOM YHCJIE€ B BUJIE OJIOK-CXEMbI
23 CocTaBisTh, BBINOJIHATh BPYYHYI0 M Ha KOMIIBIOTEPE HECIIOKHbBIC
AJITOPUTMBI C UCIIOJIb30BAaHUEM BETBIICHUM U IIUKIIOB JIJISl YIIPABIICHUS
VCIIOJIHUTEIISIMU
24 Hcnonp30BaTh KOHCTAHTBI M IEPEMEHHBIE PA3JIMYHBIX THIIOB
(YUCTOBBIX, JOTUYECKUX, CUMBOJIBHBIX), a TaKXKe COJAEpKallue HuX
BBIPAXKEHUS, UCIOJb30BaTh ONEPATOP NMPUCBAUBAHUS
2.5 Hcnonp3oBaTh mpu pa3pabOTKe MPOrpaMM JIOTUYECKUE 3HAUYCHMS,
ONEPALMU U BBIPAXKEHUS C HUMU
2.6 AHaIM3UPOBAaTh  MPEIJIOKEHHBIE ~ AJITOPUTMBI, B TOM  YHCIIE

OIIPENIEIIATh, KAKAE PE3YJIbTAThl BO3MOKHBI ITPU 3aJaHHOM MHOXECTBE
UCXOJHBIX 3HAYCHUMN
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2.7

Co3maBath U OTJ@XMUBATh MPOrPaMMbl HA OJJHOM U3 SI3bIKOB
nporpammupoBanus (Python, C++, Ilackans, Java, C#, IlIkompHBIi
AJTOpUTMUYECKHUI SI3BIK), peaM3yIONIUE€ HECIOKHBIE aJrOPUTMBbI
0o0pabOTKM YHUCJIOBBIX JIAHHBIX C HCIOJB30BAaHUEM  IIMKJIOB
¥ BETBJICHUW, B TOM YHCIE PEATU3YIOIIUE MPOBEPKY JIETUMOCTH
OJIHOTO I1IEJIOTO YHciia Ha JAPYroe, MpPOBEPKY HATYpaJbHOIO YuCia

Ha IIPOCTOTY, BbIACNICHUS IU(P U3 HATYPAIBHOTO YUCIa

HpOBepﬂeMble AJIEMEHTHBI COACPKAHUA

Kon [IpoBepsieMbIid DIEMEHT COAEPKAHUS
1 TeopeTnueckne 0oCHOBbI UH(POPMATUKU

1.1 Hemno3unmMoHHble © TO3WLMOHHBIE CUCTEMBI cuucieHus. AusdaBur.
OcHoBanue. Pa3zepuyTtast opma 3anucu yucia. IlepeBog B JecATUUHYIO
CHUCTEMY YMCEJI, 3alIMCAaHHBIX B IPYTUX CUCTEMAX CUUCIECHUS

1.2 Pumckas cucrema cuncienus

1.3 JIBonuHast cuctema cumcieHus. [lepeBon nensix umcen B mpenenax ot 0
no 1024 B nBOMYHYIO CHCTEMY CUHCICHHMS. BocepMepuuHas cucrema
cuucienusa. llepeBon 4mcen U3 BOCBMEPUYHOW CHUCTEMBI B JIBOMYHYIO
U JecATHYHYl cucteMbl U oOpatHo. lllectHannarepuunas cucrtema
cuucienus. [lepeBon uncen U3 meCcTHAAIATEPUIHON CUCTEMBI B IBOMYHYIO,
BOCBMEPUYHYIO U JECSITUUHYIO CUCTEMbI 1 0OpaTHO

1.4 Apudmerrnyeckue orepanny B JBOUYHON CUCTEME CUMCIICHUS

1.5 Jlornueckue BbICKa3blBaHUA. Jlormueckue 3HAYEHHS BBICKA3BIBAHMIA.
DOneMeHTapHble M COCTaBHBIE BBICKa3bIBaHMs. JIOrmdeckue ornepamnyu:
«» (KOHBIOHKLHS, JIOTHUYECKOE YMHOXEHHUE), «WIn» (IU3bIOHKIUA,
JIOTUYECKOE CJOXKEHHuE), «He» (yormdeckoe orpunanue). Illpuopurer
gorudeckux  omnepanui.  OmnpeneneHue  UCTUHHOCTH — COCTABHOTO
BBICKAQ3bIBAHUS MPHU WU3BECTHBIX 3HAYEHUSAX MCTUHHOCTH BXOJISILIMUX B HETO
AJIEMEHTAPHBIX BBICKA3bIBAHUM

1.6 Jlornueckne BbIpakeHus. lIpaBuna 3amMcH  JIOTMYECKUX BBIPAYKECHUU.
[TocTpoenue TabauI ICTUHHOCTH JIOTHYECKUX BbIPAXKEHHI

1.7 Jlorndyeckue  3NE€MEHThl. 3HAKOMCTBO C  JIOTMYECKUMH  OCHOBAMH
KOMITBEOTEPA

2 AJITOPUTMBI U TPOTPAMMUPOBAHUE
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2.1

[Tonsitue anroputma. McnosHutenu aiaropuTmoB. AJITOpUTM Kak IUIAH
yIIPaBJIECHUs UCIIOJIHUTEIIEM

2.2

CaoiictBa anropurma. CriocoObl 3amucu alropuTMa (CIOBECHBIN, B BUIE
OJI0K-CXEMBI, TPOrpaMMa)

23

AJITOpUTMHUYECKUE KOHCTPYKIMU. KOHCTpYKIUA «ciienoBaHuey. JIMHEUHBIN
anroput™. OrpaHUYeHHOCTh JIMHEHHBIX aJITOPUTMOB: HEBO3MOXKHOCTH
NPEIyCMOTPETh  3aBUCHUMOCTh  MOCJIEAOBATEIBHOCTH  BBIMOJIHSAEMBIX
JIEUCTBUU OT UCXOIHBIX JaHHBIX

24

KOHCTpYKHI/IH «BCTBJICHHUC)»: IIOJIHAas1 MW HCIIOJIHAasA q)OpMBI. Breimonnenue
N HCBBIIIOJIHCHUC YCJIOBUA (I/ICTI/IHHOCTI) Hn JIOKHOCTD BBICKa?)I)IBaHI/IH).
HpOCTBIC N COCTABHBIC yCIIOBHUA

2.5

KOHCTpYKI_II/IH «IIOBTOPCHHUC» . LHUKIIBI C 3alaHHBIM YHCJIOM HOBTOpeHHﬁ,
C YCJIOBHUECM BBIIIOJIHCHUS, C HepeMeHHOﬁ OUKJIa

2.6

PazpaboTtka 111 (popMasbHOTO HCIIOIHHUTENS aJropuTMa, MPHBOASIICTO
K TpeOyeMoMy pe3yJIbTaTy IPH KOHKPETHBIX HCXOAHBIX JaHHBIX. PazpaboTka
HECJIOKHBIX aJTOPUTMOB C HCIIOJIB30BAaHUEM IIMKJIOB M BETBICHUM IS
ynpasieHus (GopMadbHBIMU HCIIOJHUTENISIMHU. BBITTOTHEHHE aJropuTMOB
BPYYHYI0O U Ha KOMITbIoTepe. CHHTAKCHYECKHE W JIOTHYCCKHE OIINOKH.
OTka3ssl

2.7

SA3pik  mporpammupoBanust (Python, C++, Java, C#, I[lIkonbHbIi
Anroputmudeckuid S3bik). CucreMa IporpaMMHUPOBAHUS: PEAAKTOP TEKCTa
IIpOrpamm, TPAHCIATOP, OTIATUUK

2.8

IlepemeHnHas: Turl, uMms, 3HadeHue. L{enple, BEMECTBEHHBIE U CUMBOJIBHBIE
MEPEMEHHbIE

29

Omnepatop mpucBauBaHus. ApUPMETHUECKUE BBIPAKECHHUS U TOPAIOK UX
BbluucieHud. Onepanuu ¢ LEAbIMU YUCIaMU: IEJOYMCICHHOE JIEJICHHE,
OCTaTOK OT aeneHusd. [IpoBepka AeIMMOCTH OHOIO LIEJIOr0 YUCIIa Ha IPYToe

2.10

BerBnenus. CocraBHble ycClIOBUSL (3allUCh JIOTMYECKHUX  BBIPAXKEHUM
Ha H3y4yaeMOM fA3bIK€ MporpammupoBaHus). HaxoxxaeHue MuUHHMYyMa
U MakCUMyMa M3 ABYX, TP€X M 4EThIpEX 4Hucell. PeleHue KBaapaTHOro
YPaBHEHMS, UMEIOLIETO BEIIECTBEHHbIE KOPHU

2.11

I[I/IaJIOFOBaﬂ OoTJIalKa IIporpaMm: IIOHIArOBOC BbIIIOJIHCHHUC, IIPOCMOTP
3HA4YCHUM BCINYHH, OTJ'IaJIOLIHblf/'I BBIBOJ, BBI60p TOYKHU OCTaHOBa

2.12

[ukn ¢ ycrnoBuem. AnroputMm EBKIWga nis HAXOXKIEHUS HAUOOJBIIETO
oOlero JAenurenss JBYX HaTypaibHbIX uucen. Pa3Ouenue 3anucu
HaTypaJlbHOTO YHWCJIA B MO3UIMOHHOW CUCTEME C OCHOBAaHWEM, MEHBIIUM
vy paBHbIM 10, Ha oTHENBHBIE UG PHI
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2.13 | Ilukn ¢ nepeMeHHOW. ANrOpUTMBI NPOBEPKH AEIUMOCTHA OJHOTO LIEJIOTO
YlClia Ha JPYroe, MPOBEPKU HATYPaIbHOTO YKCIIa Ha MPOCTOTY

2.14 | ObpaboTKa CUMBOJBHBIX JaHHBIX. CUMBOJIbHBIE (CTPOKOBBIC) IEPEMEHHBIE.
[TocumBonbHas oOpaboTka cTpok. [TogcueT 4acToThl MOSIBJICHUSI CUMBOJIA
B cTpoke. BecTpoeHHble pyHKIIMM 111 00pabOTKU CTPOK

2.15 | OnpeneneHue BO3MOXKHBIX PE3yJIbTAaTOB pabOThl AJITOPUTMA MIPU 3aJaHHOM

MHO>KECTBE BXOJHBIX JIAHHBIX, OMPE/ICIICHNE BOZMOXKHBIX BXOIHBIX JaHHBIX,
NPUBOJSIINX K JAHHOMY Pe3yJIbTaTy
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IIpoBepsieMble TpeOOBaHUs K pe3y/IbTaTaM 0CBOCHUSI OCHOBHOI 00pa3oBaTeIbHOM

NPOrpamMMmblI

Kon
MIPOBEPSIEMOTO
pe3yibTaTa

[IpoBepsiembie peAMETHBIE PE3yIbTaThl OCBOCHUSI OCHOBHOM
00pa3oBaTenbHOM MPOorpaMMbl OCHOBHOT'O OOIIET0 00pa3oBaHus

1

I[To Teme «IludpoBas r(paMOTHOCTHY

1.1

Hcnonb30BaTh COBPEMEHHBIE HWHTEPHET-CEPBUCHI (B TOM 4YHUCIE
KOMMYHHUKAIIMOHHBIE CEPBUCHI, OOJaYHbIC XPaHWIWINA JIaHHBIX,
OHJIAWH-TIPOTPaMMBbI (TEKCTOBBIE M TpauuecKue peaaKkToOphl, CPEIbI
pa3paboTKu) B yueOHOM U MOBCETHEBHOM JESITEIBHOCTH

1.2

[IpuBoauTh  TpPUMEPHI  UCIOJB30BaHUS  TreOMH(GOPMAIIMOHHBIX
CEpPBHUCOB, CEPBUCOB TIOCYIAPCTBEHHBIX YCIyr, O00pa30BaTEbHbIX
cepBucoB MHTepHETA B y4eOHOM U MOBCEAHEBHOU JIEATEIIBHOCTH

1.3

Hcnonp30BaTh pa3iuyHbBIE CPEACTBA 3alllUTBl OT BPEIOHOCHOTO
IPOrpaMMHOTO o0ecrnievyeHus, 3aIlUIIATh NEPCOHAIBHYIO
uHPOpMAIIMI0O OT  HECAaHKIHOHHUPOBAHHOTO JOCTYNla M  €ro
MOCJICICTBUN (pasrialieHusi, MOJMEHbI, YTpaThl JIaHHBIX) C YYETOM
OCHOBHBIX  TEXHOJIOTMYECKUX M  COIHUATBHO-TICUXOJIOTHYECKUX
acreKTOB HCIOJb30BaHUsl ceTu VIHTepHeT (ceTreBasi aHOHUMHOCTD,
1upoBOI ciiel, ayTeHTUYHOCTh CYOBEKTOB M PECYPCOB, OMACHOCTh
BPEIOHOCHOTO KO/Q)

1.4

Pacrio3HaBaTh TMONBITKM M TOPEAyNpexIaTb BOBJIECYEHUE CeOs
U OKPY>KAIOIIMX B JECTPYKTHUBHBIE U KPUMHUHAIbHBIE (DOPMBI CETEBOM
aKTUBHOCTU (B TOM uucie KUOepOyUIUHT, (PUIITIHT)

[To Teme «TeopeTnueckue OCHOBBI HHPOPMATHKNY

2.1

PackppiBaTh CMBICH  TMOHATHH  «MOJEIb», «MOJICIUPOBAHUECY,
ONPENENIATh BHUABI MOJIEJICH, OILIEHMBATh AaJ€KBATHOCTh MOJEIHU
MOJETUPYEMOMY OOBEKTY U LEISIM MOJCTUPOBAHUS

2.2

Ncnonb3oBaTh rpadsl v AepeBbs 4151 MOACTUPOBAHUS CUCTEM CETEBOM
U UEPAPXUIECKON CTPYKTYPbI, HAXOAUTH KpaTUaliuii myTh B Tpade

[To Teme «ANTOpUTMBI M IPOTPAMMHUPOBAHKE)

3.1

Pa30uBaTh 3aaun Ha MOJ3a/1a4u, COCTABJIATh, BBIOJIHITH BPYUYHYIO
U Ha KOMIBIOTEPE HECIIOXKHBIE aJIrOPUTMBI C HCIIOJIb30BAaHUEM
BETBJICHU, IUKJIOB U BCTIOMOTATENbHBIX aITOPUTMOB JJIsI YIIPABICHUS
VCITOJIHUTEIISIMU
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3.2

CocTaBnsiTh M OTJQXHUBaTh MNPOrPAMMBbI, PEATU3YIOLIME THUIIOBBIE
AJITOPUTMBI 00paboTKu YHUCIIOBBIX MOCJIEI0BATEIBLHOCTEN
WU OJHOMEPHBIX YHUCJIOBBIX MAacCHUBOB (IMOMCK MAaKCHUMYMOB,
MUHUMYMOB, CYMMbl HWJIM KOJIMYECTBA JJIEMEHTOB C 3a/JaHHBIMU
CBOMCTBaMHM) Ha OJTHOM U3 SI3BIKOB mporpammupoBanus (Python, C++,
[Tackansw, Java, C#, [lIkonpHBIN AITOpUTMHUUECKUN S3BIK)

[To Teme «MHpOPMAITMOHHBIE TEXHOJIOTHUI

4.1

BeiOupate cnoco® mpeAcTaBieHUs JaHHBIX B COOTBETCTBHUHU
C TIOCTaBJICHHOW 3a/adeil (TabauIbl, CXeMbl, TrpapuKu, AUarpaMMbl)
C HCHOJb30BAaHUEM COOTBETCTBYIOIIMX IPOTPAMMHBIX CpPEICTB
00pabOTKH TaHHBIX

4.2

Hcnonb30BaTh 3JEKTPOHHbIE TaOMUUBl JUisi OOpabOTKH, aHaln3a
U BU3yaJIM3allUd YMCIIOBBIX JIAHHBIX, B TOM YHUCJE C BBIJIEICHUEM
qyanazoHa TaOIuUbpl W yHOOPSAJOYMBAHUEM (COPTUPOBKOM) €ro
DIIEMEHTOB

4.3

Co3maBaTh W TPUMEHSATH B OJEKTPOHHBIX TaOIUIAX (OPMYJIBI
JUISL PacdyeTOB C MCIOJIB30BAHMEM BCTPOSHHBIX apU(PMETHUYECCKUX
byHKIMA (CyMMUpPOBaHHWE ¥ TIOJCYET 3HAYCHWH, OTBEYAIOIIUX
3aJJaHHOMY  YCJIOBHIO,  CpeaHee  apudmeThyeckoe,  IMOUCK
MaKCHUMaJbHOTO ¥  MHHHMAJBHOTO 3HA4YE€HHUs), aOCOIOTHOM,
OTHOCHUTEIHLHOM, CMEIIaHHOH aJpecanuu

4.4

Hcnonp30Bath AIIEKTPOHHBIE TaOJIULIBI IS YUCJIEHHOTO
MOJICTUPOBAHUS B TMPOCTHIX 3aJa4aX M3 pa3HbIX MPEIMETHBIX
oOacren

IIpoBepsieMble 3J1eMEeHTHI COAEPKAHUS

Kon IIpoBepsieMblii 3JIEMEHT COJIEPIKAHMS
1 [udposas rpaMOTHOCTh
1.1 I'noGanwHas cetb UnTepHeT. [P-anpeca y3noB. CeTeBoe XpaHEHHUE JTAHHBIX.
Metoapl HMHAMBUAYAIBHOTO M  KOJUIEKTUBHOTO PpPa3MEIICHHS] HOBOM
uHpopmanimu B MuTepHere. bomnbiiue gaHHble (MHTEpPHET-IaHHBIE,
B YACTHOCTHU JIaHHbBIE€ COLUAIIBHBIX CETEM)
1.2 [Tonsitue 06 MHGOPMAIIMOHHON 0€30MaCHOCTH. YTPO3bl HHGOPMAIIMOHHON

0e301acHOCTH NpH paboTe B II00ATBLHON CETH U METOIbI TPOTUBOICHCTBUS
uM. [IpaBua Oe3omacHoi ayTeHTU(DUKAIMY. 3aIUTa JIUYHON WHDOpMAIUU
B cetu MurepHer. be3omnacHeie crparernu noseneHus B cetu MHTEpHET.
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[IpenaynpexaeHre BOBICUEHUS B IECTPYKTUBHBIE M KPUMHUHAIBHBIC (DOPMBI
CETeBOM aKTUBHOCTH (KHOEPOYJUIUHT, GUITUHT U ApyTrue HOPMBI)

1.3

Buner JeSTEIIbHOCTH B WuTepHere. WHuTepHeT-CepBUCH:
KOMMYHHKAIIIOHHBIE CEPBUCHI (ITOYTOBAs CIIy»k0a, BU1€0-KOH(DEPEHII-CBSI3b
U JIpyTHE), CIPABOYHBIC CITY>KOBI (KapThI, pACITUCAHHUSI U IPYTHE), TOMCKOBBIE
CIIY>KOBI, CITy>kObI OOHOBJIGHHMSI TPOTPAMMHOTO OOECIECUCHHS U JApyTrue
cnyk0bl. CepBHCBHI TOCYJIapCTBEHHBIX ycayr. OO0nauHble XpaHUIUIIA
naHHbIX. CpelicTBa COBMECTHOM pa3paOOTKU TIOKYMEHTOB (OHJIaitH-0(UCHI).
[IporpammHoe oOecrieueHne Kak BeO-CEpBUC: OHJIANHOBBIE TEKCTOBBIE
U TpaduvecKue peaakTopbl, Cpeasl pa3paboTKu MporpaMm

Teopernyeckre 0CHOBBI HHPOPMATUKU

2.1

Mopaenb. 3aaun, pemaeMble ¢ MOMOIIbI0 MoJeaupoBanus. Kiiaccudukanuu
Mozenel. MarepuanbHbie (HATypHble) W HHGOPMAIMOHHBIE MOJCIIH.
HenpepsiBHbIe U1 AucKkpeTHBIE Moaenu. MiMutannonnsie Mmoaenu. Urpossie
Mojenu. O1ieHKa COOTBETCTBUSI MOJIEIU MOJICTUPYEMOMY OOBEKTY U LEJISIM
MOJIETUPOBAHUS

2.2

Tabnuunsie Mmoaenu. Tabauia Kak NpeicTaBICHUE OTHOIICHUS

23

ba3el ganHbpix. OTOOp B TabIMILE CTPOK, YJIOBJIETBOPSAIONIMX 33JaHHOMY
YCIIOBHIO

24

I'pad. Bepmmna, pedbpo, myTs. OpUeHTUPOBAHHBIE U HEOPUECHTUPOBAHHBIC
rpadsl. Jliuna (Bec) pebpa. BecoBast matpunia rpada. JnuHa nmyta Mexy
BepmmHamMu rpada. [louck onTumanpHOoro myTd B Tpade. HauanpHas
BepIrHa (MCTOYHMK) W KOHEYHas BEpIIMHA (CTOK) B OPUEHTUPOBAHHOM
rpade. BrpramciieHne koimyecTBa MyTeld B HAMPaBICHHOM AaIlUKINYCCKOM

rpade

25

HepeBo. Kopenb, BepiiuHa (y3ein), JUCT, peOpo (xyra) nepeBa. Beicota
nepeBa. IlognepeBo. Ilpumepnst wucnosb3oBanus jaepeBbeB. Ilepedop
BAPUAHTOB C IOMOLIBIO JIEpEBa

2.6

[TonsiThe MaTemMaTHYecKOM MoOJeNnu. 3aJayd, pElaeMble C TOMOUIBIO
MaTeMaTH4YeCKOro (KOMIIBIOTEPHOTO) MOJEIUPOBAHUSL. Otnuune
MAaTeMaTH4eCKOW MOJEIN OT HATypHOW MOJAEIH U OT CIOBECHOTO
(JIuTepaTypHOTO) ONMUCAHUS OOHEKTA

2.7

DTanbl KOMIBIOTEPHOTO MOJICTUPOBAHMS: TOCTAHOBKA 3aJ1auH, OCTPOCHUE
MaTeMaTUYECKOM MOJENM, MpOorpaMMHas pealu3alus, TEeCTHPOBAHUE,
IPOBEJICHUE KOMITBIOTEPHOTO S3KCIEPUMEHTa, aHalu3 €ro pe3yJbTaToB,
YTOUHEHUE MOJEIN

AJITOPUTMBI U TPOTPAMMUPOBAHUE
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3.1

Pazouenue 3aJJa4n Ha I1oA3aaaydu. CocraBieHue AJIr'OpuTMOB U IIPpOTpaMM
C HCIIOJIB30BAHUEM BGTBJ’IGHHﬁ, IUKIIOB W BCIIOMOT'ATCIbHBLIX AJITOPHUTMOB
HJI YIIPABJICHUS NCIIOJTHUTCIICM WKW JPYTHUMHU HCITIOJITHUTCIIAMUA

3.2

Tabnuunble BenuuuHbl (MaccuBbl). OnHOMEpHBIE MaccuBbl. COCTaBIICHHE
U OTJaJKa IPOorpaMM, PEaTU3yIOUIMX THUIIOBbIE AJITOPUTMBI 00paOOTKU
OJIHOMEPHBIX  YHCJIOBBIX  MAacCMBOB, Ha  OJHOM U3  A3BIKOB
nporpammupoBanus (Python, C++, Ilackanp, Java, C#, IllkonbHbIit
AnroputMudeckuid fI3bIK): 3alOJHEHHE YMCIOBOIO MACCHBA CIy4YalHBIMU
YuCJIaMH, B COOTBETCTBUM C (OpMYJIOH UM MyTeM BBOAA YHCEI,
HaxXO0XJIEHUE CYMMbI AJIEMEHTOB MAacCCHBA, JIMHEHHBIN IMOWUCK 3aJaHHOTO
3HAQYEHUsI B MACCUBE, MOJCYET JJIEMEHTOB MAacCUBAa, YJOBIIETBOPSIOLINX
3aJaHHOMY YCJIOBHIO, HaXO)XJIEHUE MHUHHMAJIbHOTO (MaKkCHUMAaJbHOTIO)
aneMmeHTa maccuBa. CopTHpOBKa MaccuBa

33

O6pa60TKa IIOTOKa HJAaHHBIX: BBIYHUCIICHHC KOJIHYCCTBA, CYMMBI, CPCIHCTO
apI/I(l)MeTI/I‘IeCKOFO, MHHUMAJIBHOTO U MaKCHUMAJIBHOI'O 3HAYCHUA 3JICMCHTOB
IMOCJICAOBATCIbHOCTH, YAOBJICTBOPAIOIMIUX 3aJTaHHOMY YCJIOBHIO

34

VYnpasnenue. Curnan. O0patHast cBa3b. [lorydyeHne curHajioB oT HU(PPOBBIX
JAaTYMKOB (KAacaHMsl, PACCTOSHHUS, CBETa, 3ByKa W Jpyroro). Ilpumepst
WCIOJIb30BaHUsl TMpUHIUNA OOpaTHOW CBSI3M B CHUCTEMax YIpaBJICHUS
TEXHUYECKUMHU YCTPOMCTBAaMH, B TOM 4Hclie B poboToTexHHKe. [Ipumepsl
pOOOTU3UPOBAHHBIX  CHUCTEM  (CUCTEMa  YIpaBJ€HUS  JIBHXKEHHEM
B TPAaHCHOPTHOHM  CHUCTEME, CBapoyHas  JIMHUSA  aBTO3aBOJA,
aBTOMATU3MPOBAHHOE YIIPABJIECHUE OTOIUICHUEM JIOMa, aBTOHOMHAs CUCTEMA
YIpaBJICHUS TPAHCIIOPTHBIM CPEACTBOM U JPYTHUE CUCTEMBI)

NudopmaionHbie TEXHOIOTHU

4.1

[Tonsitue 00 SNEKTPOHHBIX Tabiuiax. TUNBI JaHHBIX B sSYEKax
ANEKTPOHHON Tabyuibl. PenaktupoBanue u (opmaTupoBaHue TaOIUII.
Bcerpoennsie QyHKIMU A7 MOMCKa MaKCMMyMa, MHUHHUMYMa, CYMMBbI
u cpeanero apudmernueckoro. COpPTHPOBKAa JaHHBIX B BBIJCIECHHOM
nuana3one. [locTtpoenue auarpamMm (TucTorpaMma, Kpyropas auarpamma,
TOYeYHas quarpaMmma). Beioop Tuna nuarpamMmmsl

4.2

[IpeoOpazoBanue hopmy rmpu KonupoBaHuu. OTHOCHUTENbHAS, A0COTIOTHAS
Y CMEIIIaHHas ajpecarys

43

YcnoBHBIE BBIUMCICHHUS B OJCKTPOHHBIX Tabmumax. CyMMmupoBaHHE
Y TIOJCYET 3HAYCHMM, OTBEYAIONIUMX 3aJaHHOMY YycioBuio. OOpaboTka
O0onpIIMX HAOOPOB JaHHBIX. YHCIEHHOE MOJEIMPOBAHUE B AIIEKTPOHHBIX
TabIMIax
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44

Poinb nH(bOpMaIIMOHHBIX TEXHOJIOTHIA B Pa3BUTUN SKOHOMUKU MUPA, CTPAHBI,
peruona. OTKpeITBIE 0Opa3zoBareibHbIe pecypchl. [Ipodeccun, cBsizanHbie
¢ uH(pOpMaTUKON U HMHPOPMAIMOHHBIMH TEXHOJIOTUAMHU: BeO-Iu3aiiHep,
IPOTPAMMUCT, pa3pabOTYMK MOOMIBHBIX TNPHIOKEHUH, TECTHPOBIIUK,
aApPXUTEKTOP MPOTPAMMHOI0 00€CIIeUeHHs, CTICIIUANUCT 0 aHAIN3Y JTaHHBIX,
CHCTEMHBIN aJIMUHUCTPATOP
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MEPEYEHB (KOJUPUKATOP) IPOBEPSIEMbBIX TPEBOBAHUI

K PE3YJIbTATAM OCBOEHHSI OCHOBHOM OBPA3OBATEJILHOM
ITPOI'PAMMbBI OCHOBHOI'O OBIIIEI'O OBPA3OBAHUSA U 9JIEMEHTOB
COIAEPXKAHUA IO UTHPOPMATHUKE

Jlis mpoBeIeHUsT OCHOBHOTO TOCYJAapPCTBEHHOTO 5K3aMeHa 10 HH(POpMaTHKE
(OI'D mo wunHbpopMaTHKE) HCIONB3YETCS MepedyeHb (KOAU(UKATOP) MPOBEPSIEMBIX
TpeOOBaHUII K pe3yJibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelbHON MpOTrpaMMbl
OCHOBHOTO 00111eT0 00pa30BaHUs U SJIEMEHTOB COJICPKAHUS.

IIpoBepsiembie Ha OI'D nmo nHpopmMaTuKe TpeOGOBaAHUS K Pe3ybTATaM OCBOCHUS
OCHOBHOM 00pa30BaTeJIbHON NPOrPpaMMBbI OCHOBHOI'0 00111ero 00pa3oBaHus

Kon [IpoBepsiembie TpeOOBaHUA K TPEAMETHBIM pe3yJibTaTaM 0a30BOro
IIPOBEPSAEMOTO YPOBHSI OCBOEHUSI OCHOBHOM 00pa30BaTEIbHON NpOrpaMmbl
TpeOOBaHUs OCHOBHOTI0 00111€T0 00pa3oBaHust Ha ocHoBe PI'OC

1 3HaTh (MIOHUMATh)
1.1 Brnanenue OCHOBHBIMM TNOHSATHSIMU: HH(pOpMalus, MHepenaya,

XpaHeHue u o0paboTka MHPOPMALIUU, AJTTOPUTM, MOEINb, IU(PPOBOI
MPOIYKT U UX UCTIOJIb30BAHUE TSI PEIICHUS YUSOHBIX H IPAKTHICCKUX
3a/1a4y

1.2 Brnanenne TOHATHSMHU: BBICKA3bIBAaHUE, JIOTMYECKAs OIEpanus,
JIOTUYECKOE BBIPAKEHUE

2 YmMmern

2.1 YMeHue omnepupoBaTh €IMHULIAMU H3MEpEHUs: MH(POPMALMOHHOTO
o0beMa U CKOPOCTHU Mepeaadn JaHHBIX

2.2 YMeHue 3anuchiBaTh M CpaBHUBaTh lienble yucia ot 0 go 1024
B PA3JIMYHBIX TMO3MIIMOHHBIX CHCTEMaxX CYHCIICHUS C OCHOBAHUSIMU
2, 8, 16, BBIMOJIHATH apr(PMETHIECKUE OTIEPAIIMH HAJl HUMU

23 YMeHHne KOAMpOBaTh U JIEKOJUMPOBATh COOOUIEHUS IO 3aJlaHHBIM
npaBWiiaM; TOHUMAHUE OCHOBHBIX TMPUHIIUIIOB  KOAMPOBAHUS
uH(OpPMAITUHU PA3THYHON TIPUPOIBI: TEKCTOBOM, TpadUuecKon, ay1uo

24 YMeHue 3anuchiBaTh JIOTUYECKUE BBIPAXKEHUSA C HUCIIOJIB30BAHUEM
OU3BIOHKIMN, KOHBIOHKIIMA U OTPULIAHUSA, ONPEAEIATh UCTUHHOCTD
JIOTUYECKUX BBIPAKEHUM, €CJIIM HW3BECTHBl 3HAYEHUS HWCTUHHOCTHU
BXOJSIIUX B HEro IMEPEMEHHBIX, CTPOUTHh TaOJMUIbl HCTUHHOCTU
JUIS JIOTUYECKUX BBIPAKEHUH; 3aIUCBIBATH JIOTMYECKUE BBIPAKCHUS
Ha M3y4aeMOM SI3bIKE IPOTrPaMMUPOBAHUS
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2.5

YMeHue CoCTaBjsATh, BBINOJHATH BPYYHYHO M Ha KOMIIBIOTEpE
HECIIO)KHBIE  AITOPUTMBI  JUISl  YNPABICHUS  UCHOJHUTEISIMU
(Uepenamika, YepTe:kHUK U Jpyrue); co3laBaTh M OTJIAXUBAaTh
IporpaMMbl Ha OJTHOM U3 SA3BIKOB IporpammupoBanus (Python, C++,
[Tackans, Java, C#, IllkonpHbll AnropuTMuUYecKuii  S3bIK),
peaNu3yIoNe HECIOKHBIE AITOPUTMBI 00PaOOTKH YUCIIOBBIX TAHHBIX
C UCIIOJIb30BaHUEM IIMKJIOB U BETBJICHUM;, YMEHUE pa3OUBaTh 3a71a4u
Ha M0J13a/1a4M, UCII0JIb30BaTh KOHCTAHTHI, IEPEMEHHBIC U BBIPAXKEHUS
pPa3IMYHBIX  TUMNOB  (YUCIOBBIX, JIOTUYECKUX, CHUMBOJIbHBIX);
aHAJM3UPOBATh TMPEJIOKECHHBIM  aJITOPUTM, OIpPEesiTh, KaKue
pe3yNbTaThl BO3MOXHBI TPU  33JaHHOM MHOXECTBE HCXOJHBIX
3HAYCHUH

2.6

YMeHue 3amucarb Ha HN3y4aCMOM A3BIKC IIPOIpaMMHUPOBAHHA
AJITOPHUTMBI ITPOBCPKU ACIMMOCTH OAHOI'O HECJIOro 4ucja Ha APYToc,
IIPOBCPKHN HATYPAJIBbHOI'O 4YHCJIA Ha IIPOCTOTY, BBIACICHUA I_[H(i)p
M3 HATypaJlbHOI'0 4YuClia, IIOMCK MAaKCMMYMOB, MUHUMYMOB, CYMMBbI
YHCIIOBOM IIOCJICA0BAaTCIbHOCTH

2.7

Bnanenue ymMeHneM OpPHEHTHPOBATHCS B MEPAPXUUYECKON CTPYKTYpE
(baiiioBol cUCTEMBI, padoOTaTh ¢ PaliIoBOIl CHCTEMOM MEPCOHATIBHOTO
KOMIIBIOTEpA C  HCIOJb30BaHMEM rpaduueckoro uHTEepdeiica,
a UIMEHHO: CO3/1aBaTh, KOIMMUPOBATh, MEPEMEIaTh, IEPEUMEHOBBIBATD,
YAQIATh U apXUBUPOBATH (PAiJIBI M KaTaJIOTH

2.8

Brnanenne yMeHUsIMU ¥ HaBBIKAMU UCTIOJIb30BaHUS WH(POPMAIITMOHHBIX
U KOMMYHUKAIIMOHHBIX TEXHOJOTHH [UIsl TOWCKA, XpaHCHHS,
00pabOTKH U Mepeadyn U aHajau3a pa3IuyHbIX BUIOB HHPOPMALIUH

29

YMeHue BbIOMpATh CIOCOO MPEICTABICHUS TaHHBIX B COOTBETCTBUU
C MOCTaBJIEHHOM 3a7adeil (TabJUIbl, CXeMbl, TpaduKH, TUArpaMMbl)
C HCHOJIb30BAHHEM COOTBETCTBYIOIIUX MPOTrPAMMHBIX CpEJICTB
00pabOoTKH JAaHHBIX

2.10

YMenue ¢dopmanuzoBaTh UM CTPYKTYpUpPOBaTh  HH(POPMAILIHIO,
UCIIOJIB3YSl  DJIGKTPOHHBIE TaOMUIBI I 00paboTKH, aHaiM3a
Y BHU3yaJU3allMM YHCJIOBBIX JAHHBIX, B TOM YHCJIE C BBIICICHHEM
nyana3oHa TaOMuIbl W YHOPSJOYMBAHUEM (COPTHUPOBKOM) €ro
AJIEMEHTOB; YMEHUE MPUMEHSTH B AJIEKTPOHHBIX TaOnHIax (OpMyJIbl
JUISL  pacyeToB C  HCIIOJIB30BAaHWEM  BCTPOCHHBIX  (DYHKITHH,
aOCOJIFOTHOM, OTHOCUTEJIBHOM, CMEIIaHHOM aJipecaliiu; UCI0Ib30BaTh
AJIEKTPOHHBIE TAOMUIIBI NI YHCIIEHHOTO MOJEIUPOBAHUS B MIPOCTHIX
3a/layax U3 pa3HbIX MPEIMETHBIX 00IacTe
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IlepeuyeHb 3J1IEMEHTOB cO/lepKaHUsA, MPpoBepsieMbIX HA OI'D mo nupopmaTuke

Kon

[TpoBepsiemMblii AIIEMEHT COJIep KaHUS

1

[{udpoast rpaMOTHOCTH

1.1

@daiinel 1 manku (katanoru). [IpuHIUIBI TTOCTPOCHUS (HaMJIOBBIX CHCTEM.
[Tomroe umsa daitma (manku). [Iyte k daiiny (manke). Padorta c daitnamu
Y KaTaJoTaMHu CPeCTBAMU ONEPAIMOHHOW CUCTEMBI: CO3JaHNE, KOTMPOBAHHUE,
nepeMelieHne, nepeuMeHoBanue 1 yaaneHue (aiaoB W Mamok (KaTaJoros).
Tunst QaitnoB. CsoiictBa ¢aitnoB. daitnoBeiii Menemkep. [louck daiinos
CPEACTBAMH ONEPALMOHHOW CHUCTEMBI

1.2

O0beauHeHne koMnbloTepoB B ceTb. CeTh MHTEpHET. BeO-cTpanuna, Be0-cailr.
Crpykrypa anapecoB BeO-pecypcoB. bpaysep. IlouckoBsie cuctemsl. Ilonck
UH(GOpPMaIMU 10 KIIFOYEBBIM CJIOBAM U IO N300paKEHUIO.

JlocToBepHOCTH HH(pOPMALIUH, TOJTy4eHHOU U3 HTepHeTa.

[P-anpeca y310B. CeTeBO€ XpaHEHHUE TAHHBIX

Teopernyeckrue OCHOBBI HHPOPMATUKU

2.1

JIUCKpeTHOCTh J1aHHBIX. BO3MOXXHOCTH ONHMCAHUS HENPEPBIBHBIX OOBEKTOB
Y TIPOLIECCOB C TOMOLIBIO TUCKPETHBIX JTaHHBIX.

CumBon. Andasur. MomHuocTs andasuta. J[Bonunsiii andasut. Koianuectso
BCEBO3MOXKHBIX CJIOB (KOJOBBIX KOMOMHAIMM) (UKCUPOBAHHOW JIJTUHBI
B ABonuHOM andasute. IIpeoOpa3oBanue mo0oro andaButa K JABOMYHOMY.
KonuuecTBO pa3nuuHbIX CJIOB  (PUKCUPOBAHHOM JUIMHBI B  andaBuTe
ONPEAECIECHHON MOITHOCTH.

KoaupoBanue cuMBOJOB OfHOrO ajdaBUTa C MOMOLIBIO KOJOBBIX CIIOB
B IpyroMm andaBuTe, KOJI0Bas TaOIHIIA, TEKOJUPOBAHHE.

Konnposanne tekctoB. PaBHOMepHbIN koA, HepaBHOMepHBIN Kox. KogupoBka
ASCII. Bocemubutabsie konupoBku. Ilonstue o komupoBkax UNICODE.
JlekonupoBaHue  COOOIIEHUMH  C  HUCIOJB30BAaHHEM  PaBHOMEPHOIO
U HEpaBHOMEPHOTro Koja. MHpopmaloHHbIi 00BeM TEKCTa

2.2

NudopmarmonHslii 00beM gaHHBIX. BUT — MUHMMaIbHAS €IMHUIA KOJUMYECTBA
nHpopMauu — NBOMYHBIA pa3psn. ExuHunpl namepeHuss nHGOPMAIMOHHOTO
oO0beMa JaHHBIX. but, O0alT, KM00alT, MeradamnT, TUradamT.

CkopocCTh niepeiaun JaHHbIX. EUHUIBI CKOPOCTH NIEpeaun JaHHBIX

23

KonupoBanne 1Beta. IlBeroBrie Mogenu. Mogens RGB. I'myOuna
KonupoBaHus. [lamurpa.

PactpoBoe u BekTOpHOE mpenacTaBieHue uzoOpaxkeHuid. Ilukcens. OreHka
nHOOPMAITMOHHOTO 00beMa TpadUYeCKuX JaHHBIX IS  PacTPOBOTO
N300paKCHUS
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24

KomupoBanue 3Byka. PaspsaHocts n yactora 3anucu. KoamyecTBo KaHAJIOB
3aMuCH.

OneHKa KOJMYECTBEHHBIX MApaMEeTPOB, CBSA3aHHBIX C MPEJICTaBICHUEM
U XpaHEHHEM 3BYKOBBIX (DailsioB

2.5

Hemno3uimonHbie U MO3UIMOHHBIC CUCTEMBI cunciieHns. Andabut. OCHOBaHHUE.
PazBepayTtas dopma 3anucu uncia. [lepeBom B JECATUYHYIO CUCTEMY YHCEII,
3alUCaHHBIX B JIPYTUX CUCTEMaX CUMCIICHUS.

PumMmckas cuctema cumnciieHus

2.6

JIBonuHas cuctema cuucienus. [lepeBop nenbix uncen B npenenax ot 0 go 1024
B JBOMYHYIO CHUCTEMY cuucieHus. BocbMepuyHasi cucTtemMa CYHUCICHHS.
[lepeBo ymcen W3 BOCBMEPUYHOM CHCTEMBI B JABOMYHYIO U JCCATUYHYIO
cucteMbl u obOparno. IllectHamuaTepuuHas cucrema cuucieHus. IlepeBon
yucea W3 IMIECTHAAUATEPUYHONM CHUCTEMBl B JIBOMYHYIO, BOCBMEPHUYHYIO
U JIECATUYHYIO CUCTEMBI U OOPATHO.

Apudmernueckue onepainu B JBOUYHON CUCTEME CUMCIICHUS

2.7

Jlormueckne  BBICKa3pIBaHWA. Jlormueckme  3HAUEHUS  BBICKA3bIBAHUM.
DJIeMEHTapHbIE W COCTaBHBIE BBICKa3biBaHUA. JlorMyeckue ornepanuu:
«» (KOHBIOHKIIMS, JIOTHYECKOEC YMHOXXCHHE), «WIW» (IU3BIOHKITUA,
JOTUYECKOE CIIOKEHHE), «He» (Jormueckoe oTpurnanue). I[Ipuopurer
JOTUYECKUX onepanui. OnpeneneHne HICTUHHOCTH COCTABHOTO BBICKA3bIBAHMUS,
€CJIM W3BECTHbl 3HAYEHUS MCTHUHHOCTH BXOJAIIMX B HErO 3JIEMEHTAPHBIX
BbICKa3bIBaHUM. Jlornueckue BolpakeHud. I[IpaBuna 3amucyu JOTHYECKHUX
BbIpakeHuid. [locTpoenre Tabnil HICTUHHOCTH JIOTHYECKUX BBIPAKEHUN

2.8

Jlormueckue »jeMeHThl. 3HAKOMCTBO C JIOTHYSCKMMH OCHOBAMU KOMIIBIOTCpPa

29

HenpepeiBHble 1 auckpetHsle monaenu. Mmuranmonnsie moaenu. HMrpossie
Mozenu. OLeHKa aJeKBaTHOCTH MOJEIN MOJAEIUPYEMOMY OOBEKTY WM LIEISM
MOZEIIMPOBAHUSA

2.10

Tabmuunbie Moaenu. Tabmuna Kak MpeaCcTaBICHUE OTHOIIICHMS.
ba3er mannbix. OTOOp B TabiHIle CTPOK, YAOBICTBOPSIONIUX 3aJaHHOMY
YCIIOBHIO

2.11

I'pad. Bepmmna, pebpo, myTh. OpHEHTUPOBAHHBIE M HEOPUEHTUPOBAHHBIC
rpadel. JInuHa (Bec) pebpa. BecoBas marpuia rpada. JnmuHa myTu Mexmy
BepinHaMmu rpada. [louck ontumansHoro nytu B rpade. HauanbHas BepiivHa
(MCTOYHWK) M KOHEYHas BepHIMHA (CTOK) B OPHUEHTHPOBAHHOM Tpade.
Brruncnenue konruecTBa MyTed B HANPABJICHHOM allUKJIMYECKOM Tpade

2.12

Hepeso. Kopenb, BepinHa (y3ein), TUcT, peOpo (ayra) nepesa. BeicoTa nepena.
[MomnepeBo. Ilpumeps wucnons3oBaHusi nepeBbeB. Ilepebop BapuaHTOB
C TIOMOIIIBIO JIEpeBa
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AJNTOPUTMBI U TPOIPaMMHUPOBAHKE

3.1

CaoiictBa anroputma. CriocoObl 3aMMcy anropuTMa (CIOBECHBIN, B BUIE OJIOK-
CXEMBI, IPOrpamMma).

CocTaBneHue alropuTMOB U IPOIPAMM C UCIIOJIb30BAHUEM BETBIICHHM, INKJIOB
U BCIOMOTaTeNIbHbIX aJITOPUTMOB I yIpaBieHusi ucnonnurernem (Poo6or,
Yepenamika, UYepTexXHUK M Jpyrue). BhIMoMHEHHE alrOpUTMOB BPYUYHYIO
Y Ha KOMIIBIOTEPE

3.2

Azpik mporpammupoBanus (Python, C++, Ilackanb, Java, C#, IkonbHbIi
AnroputmMudeckuid A3bIK).

Cucrema mnporpaMMUpPOBAaHUS: PEJAKTOP TEKCTa Mporpamm, TPaHCIATOP,
OTJIQUHK.

[lepemennas: tvun, ums, 3HadeHue. Llenble, BElIECTBEHHBIE W CHUMBOJBHBIE
IIEPEMEHHBIE.

Omneparop mnpucBauBaHUS. ApPUPMETHUECKHUE BBIPAKEHUS U TOPSIOK HX
BbluncaeHud. Omnepanuy € UEIbIMH YHCIAMH: LIEJIOYUCIEHHOE JICJICHHUE,
OCTaTOK OT JICJICHHUS.

BerBnenuss. CocTaBHble  yciaoBHS  (3alUCh  JIOTMYECKHX  BBIPAXKCHUIM
Ha M3y4yaeMOM s3bIKE HporpamMmmupoBanus). Haxoxxnenume MuHMMYyMa
M MakcMMyMa H3 JBYX, TpE€X H YeTbIpex uuceln. PemeHue KBaapaTHOro
YPaBHEHMS], UMEIOIIETO BEIIECTBEHHBIE KOPHU.

[{ukn ¢ ycnoBueM. Anroput™ EBKinzia 17151 HaX0XA€HNU HaHOOJILIETO 0011ero
JeUTENs JBYX HaTypajbHbIX 4Kcelsl. Pa3OueHne 3anucu HaTypalbHOTO YHUCIIa
B IIO3MIMOHHOM CHCTEME€ C OCHOBAaHHMEM, MEHBIIMM WIH paBHbIM 10,
Ha OTACJIbHBIC [UPHI.

[{ukn ¢ nepeMeHHON. AJITOPUTMBI TPOBEPKU IEIIMMOCTH OJTHOTO LEJOT0 YHCIIA
Ha Ipyroe, IpOBEPKU HATYPaJIbHOIO YUCia HA IIPOCTOTY

3.3

OOpaboTka CUMBOJBHBIX AaHHBIX. CHMBOJIBHBIE (CTPOKOBBIE) MEPEMEHHBIE.
[TocumBonbHast oOpaboTka crpok. IlogcueT 4YacTOTHl MOSABIEHUS CHUMBOJIA
B cTpoke. Berpoennble GyHKIMM 17151 00pabOTKH CTPOK

34

OnpeneneHrue BO3MOXXHBIX PE3yJIbTaTOB pPadOThl aNropuT™Ma IpU JTaHHOM
MHO>KECTBE BXOJIHBIX JIaHHBIX, ONPEIEJIECHUE BO3MOMXHBIX BXOJHBIX JTAHHBIX,
OPUBOAIINX K JAHHOMY PE3yJIbTaTy

3.5

Tabmuunbie BenmuuuHbl (MaccuBbl). OmgHOMepHBIE MaccuBbl. CocCTaBJICHHE
U OTJajgKa TMpOrpaMM, peau3ylolMX TUIOBBIE aJTOPUTMbI 00pabOTKU
OJTHOMEPHBIX YHCJIOBBIX MAaCCHBOB, Ha OJIHOM M3 SI3bIKOB MPOTPaMMHPOBAHUS
(Python, C++, Ilackanb, Java, C#, IIkoibHBIM AJTOPUTMHYECKUN S3BIK):
3al0JIHEHUE YHUCIOBOTO MAacCHUBa CIyYailHBIMU YHCJIAMH, B COOTBETCTBHUHU
¢ (hopMyJIOi MM TTyTeM BBOJIa YMCEJI, HAX0XKICHUE CYMMBbI 3JIEMEHTOB MaCcCHBa,
JIMHEHWHBIM TOMCK 3aJIJaHHOr0 3HAYCHUS B MACCHBE, IIOACYET DJIEMEHTOB
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MAacCuBa,  YAOBJIECTBOPSIOIIMX  33JaHHOMY  YCJIOBHIO,  HaXOXICHUE
MUHUMAaJIBHOTO (MaKCUMAaJIbHOT0) 3JeMeHTa MaccuBa. COpTUPOBKa MACCUBA.
OOpaboTka MOTOKA MAaHHBIX: BBIYMCICHHE KOJIUYECTBA, CYMMBI, CPEIHETO
apu(pMEeTHYECKOro, MUHUMAIBHOTO M MAaKCHUMAJIbHOTO 3HAUEHUS 3JIEMEHTOB
IIOCJIEOBATEIbHOCTH, yIOBIECTBOPSIOMUX 3aJAHHOMY YCIIOBUIO

3.6

VYnpasnenue. Curnan. O6patHas cBs3b. [lodydeHne cUrHaioB OT HU(PPOBBIX
JaTYUKOB (HampuMep, KacaHHs, pacCTOSHUS, CBeTa, 3BYyKa). llpumepsr
UCIIONb30BAaHUsl TPUHIMIA OOpaTHOM CBA3M B CHUCTEMax yMpPaBICHUS
TEXHUYECKUMU YCTPOWCTBAMHU C TIOMOIIBIO JAaTYMKOB, B TOM YHUCIE
B pOOOTOTEXHUKE

HNudopmariioHHbIe TEXHOJIOTUU

4.1

TekcToBble AOKYMEHTBI W HX CTPYKTYpPHBIE 3JIEMEHTHI (CTpaHula, ad3all,
CTpPOKa, CJIOBO, CUMBOJI).

TekcToBbII  mpoueccop —  HMHCTPYMEHT  CO3JaHUSA, PEIaKTUPOBAHMS
u (hopmatupoBanus TekcToB. [IpaBuiia Habopa TekcTa. PenaktupoBanue Tekcra.
CpoiictBa cumBoiioB. [pudt. Tunsl mpudror (pydrieHsle, ¢ 3aceykaMu,
MoHowmMpuHHbIE). [TonykupHoe U KypcuBHOe HauepTanue. CBOCTBa a03aleB:
rpaHuLIbl, a03allHBI OTCTYII, UHTEPBAJI, BEIpaBHUBaHUE. [lapaMeTpbl cTpaHULIBL.
CruneBoe (hopMaTupOBaHHUE.

CrpykrypupoBaHue HMHPOPMAUMM C [OMOLIBIO CIHUCKOB M TaOJMII.
MHoroypoBHeBble ciicku. [{o0aBieHne Tabiul B TEKCTOBbIE JOKYMEHTHI.
BceraBka n3o0paxeHuil B TEKCTOBbIE JOKyMEHThI. OOTeKaHUE H300pakeHH
TEeKCTOM. BKitoueHue B TEKCTOBBIN JOKYMEHT uarpamm, GopMyii, HyMepauuu
CTpaHHII, KOJJOHTUTYJIOB, CCBUIOK U IPYTUX 3JIEMEHTOB

4.2

PactpoBsie pucynku. Mcronbp3oBanue rpadidecKux MPUMUTHBOB.

Omnepanuu penakTupoBaHus rpaduyeckux 00HEKTOB, B TOM 4YHUCie IU(PPOBHIX
dbortorpaduii: m3MeHeHHe pa3zMepa, oOpe3Ka, MOBOPOT, OTpakeHue, padora
c obnmacTsMu (BBIICTICHUE, KOTUPOBAHUE, 3AJIMBKA IIBETOM ), KOPPEKIIHS 1IBETA,
SPKOCTH U KOHTPACTHOCTH.

Bektopnas rpaduka. Co3gaHue BEKTOPHBIX PHUCYHKOB BCTPOCHHBIMU
CpEICTBAaMHM TEKCTOBOTO IMPOIECCOpa WM JAPYTHUX MPOTrpaMM (TIPHIIOKCHHH ).
JloGaBiieH1E€ BEKTOPHBIX PUCYHKOB B JJOKyMEHTHI

4.3

[ToaroroBka mMynbTUMeAUNHBIX Tipe3eHTarui. Cnaiia. JlobaBieHue Ha ciaij
TeKCTa U u3o0paxeHuil. Pabora ¢ HECKOJIBKUMHU ClIaiiiamMHu.
JoGaBneHure Ha cllaii]l ay IMOBU3YaJIbHBIX JaHHBIX. AHUManus. [ unepcchuiku

4.4

Tumnbl gaHHBIX B sYeHKax OJEKTpOHHOW Tabmuubl. PenaktupoBaHue
u hopmatupoBanue Tadaul. BerpoeHHble PyHKIIMM AJi MOMCKAa MAKCUMYyMa,
MUHUMYMa, CYMMbl U cpeaHero apudmeruyeckoro. CopTUPOBKa aHHBIX
B BBIJIEJIEHHOM Juara3oHe. Iloctpoenue nuarpamm (rucrorpamma, Kpyroas
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JquarpaMma, ToueuHas quarpaMmma). Berbop tuna auarpammel.
[IpeoOpazoBanue Ghopmyn npu konupoBaHnuu. OTHOCHUTENbHAS, a0COMIOTHAS
U CMElIaHHas aJpecarus

4.5

VY cnoBHBIE BBIUKCIEHUS B DJIEKTPOHHBIX Ta0auax. CyMMUpOBaHUE U MOICUET
3HAUYCHMM, OTBEYAIONIUX 33JJaHHOMY YycilioBUI0. O6paboTka 0oyblnX HAOOPOB
JTaHHBIX. YHCTIEHHOE MOJICIMPOBAHUE B DJICKTPOHHBIX TabIUIIaX
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