MMPOBEPSIEMBIE TPEBOBAHMSI K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJIbHOM ITPOI'PAMMBI

7 KJIACC

Kon
NpoBepsieMoOro
pe3yJbTarTa

1

11

1.2

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTAThI 0CBOEHHS] OCHOBHOIM
o0pa3oBaTe/IbHOI NPOrpaMMbI OCHOBHOTO 00111er0 00pa30BaHUs

ITo Teme «IludpoBas TpaMOTHOCTBY

IlosicHATp  Ha  mOpuUMepax  CMbICH  HOHATUH  «MH(pOpMaIMsy,
«H(}OPMAIMOHHBII TpoLece», «o0paboTka HH(pOpPMAIMU», «XpPaHEHHUE
uHbopMaUny, «reperadya HHPOpMaLUu»

[IpuBOoAUTE HpHUMEPHI COBPEMEHHBIX YCTPOICTB XpaHEHHUs M Iepenadyu
nH(pOpMAIINY, CPABHUBATH MX KOJMYECTBEHHBIE XapaKTEPUCTHKH

1.3

1.4

1.5

[Tosyyate W  WCHONB30BaTh  WHPOPMAIMIO O  XapaKTEPUCTUKAX
MEPCOHAIBHOIO KOMITBIOTEpAa M €ro OCHOBHBIX 3JIeMEHTaX (IIporeccop,
olepaTHBHAs TMaMsATh, JOJITOBPEMEHHAs IaMsTh, YCTPOHCTBAa BBOJA-
BBIBO/IA)

CoOTHOCHUTH XapaKTCPUCTUKU KOMIIBIOTEpA C 3a/ladaMiu, pCIIaCMbIMHA C €0
IIOMOIIBIO

OpueHTHpOBAaTBCS B HEPAPXUUECKOH CTpyKType (aiiinoBoil cucteMsl
(3anuceIBaTh MoJdHOE MM (aiina (karanora), myTh K (aiiny (kaTajiory) mno
UMeIoIeMycss  ONMucaHuio  (QailoBOil  CTPYKTYyphl ~ HEKOTOPOTO
MH(OPMALIMOHHOTO HOCHUTEJIS)

1.6

1.7

1.8
1.9

PaGorate ¢ (paiioBOM CHUCTEMON MEPCOHAIBHOIO KOMIIBIOTEPA C
UCIOJb30BaHUEM Tpaduueckoro HHTepdelica: co3aaBaTh (KONMMPOBATH,
nepeMeInaTb, NepeUMEHOBBIBATh, YNAIATh M apXUBUPOBATh (ailiibl |
KaTaJIoTH, UCI0JIb30BaTh aHTUBUPYCHYIO ITPOrpamMmy)

Hckatp unpopmanuto B IHTEpHETE (B TOM YHKCIIE IO KIFOYEBBIM CIIOBAM, 10
M300paKEHUI0), KPUTHYECKH OTHOCUTHCS K HaiJeHHOW HWH(OpMaInH,
OCO3HaBaTh OMACHOCTb JJS JMYHOCTH M OOIIECTBAa paclpOCTPaHEHUS
BpPEIOHOCHOM HWHpOpManuu, B TOM YHCI€ JKCTPEMUCTCKOIO U
TEPPOPUCTUYECKOTO XapaKTepa

IToHUMAaTh CTPYKTYpY aApECcOB BeO-pecypcoB

Hcnonp30BaTh COBpEeMEHHBIE CEPBUCH HHTEPHET-KOMMYHHUKAITHNA

1.10

CobmoiaTh TpeboBaHMs 0€30MaCHON IKCILTyaTallui TEXHUYECKUX CPE/ICTB
MH(POPMAIIMOHHBIX M KOMMYHHMKAIIMOHHBIX TEXHOJIOTUH, COOMI0NATh
CETeBOM ATHUKET, 6a30Bble HOPMBI MH(POPMAIIMOHHON ITHKU U MpaBa MpH
paboTe C TPHIOKEHUSIMH Ha JIOOBIX ycTpoiicTBax M B MHTepHere,
BbIOMpaTh O€30IacHbIe CTPATETHH MMOBEJCHHS B CETU
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HpI/IMeHSITI) METO/AbI HpO(i)I/IJ'IaKTI/IKI/I HETaTUBHOI'O BJIMUAHUA CPCACTB
HH(bOpMaHHOHHLIX U KOMMYHUKAIIUOHHBIX TEXHOJOTHI Ha 3J0pPOBLEC
I10JIB30BaTCIIA

ITo Teme «TeopeTrueckue 0CHOBBI HH(POPMATUKI

2.1

KommpoBate © jaekoaMpoBaTh COOOIIEHHS IO 3aJaHHBIM TPaBUIIaM,
ACMOHCTpHUPOBATH I[MOHUMAHUC OCHOBHBLIX TMPUHIUIIOB KOJUPOBAHUA
uHbOpMAIIMK Pa3IHYHON IPUPOIBI (TEKCTOBOM, rpadHUECKOM, ayaHo-)




CpaBHMBATh JJIUHBI COOOIICHUH, 3alMCAaHHBIX B Pa3IMYHBIX an(aBHUTaX,
2.2 OTIEpUPOBATh EAMHUIIAMH HU3MEPECHHS HHPOPMAIMOHHOTO 00BEéMa U
CKOPOCTH Te€pelaur JaHHBIX
23 OneHuBaTh U CPaBHHUBATH Pa3MEpPhl TEKCTOBBIX, IPaUUECKUX, 3BYKOBBIX
' (haiisoB u BUaCO(aIoB
3 [To Treme «MHpOpMaIIIOHHBIE TEXHOJIOTHUI
[IpencraBasThb pE3yJIbTAThI cBOEi JESITEIbHOCTH B BUJIE
3.1 CTPYKTYpPUPOBAHHBIX WLTIOCTPHUPOBAHHBIX TOKYMEHTOB, MYJIbTUMETUHHBIX
Mpe3eHTalMI
8 KUIACC
Kon .
HpoBepsIEMOro IIpoBepsiembie NpeMeTHBIE Pe3y.IbTATLI 0CBOSHHS OCHOBHOI
00pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOI'O 00111ero 06pa3oBaHuA
pe3yJabTara
1 ITo reme «Teopernyeckue 0OCHOBBI HH(OPMATUKI»
11 [TosicHaTh Ha mpuMepax pa3nuyusi MeEXAy MO3UIMOHHBIMH |
HETIO3UIIMOHHBIMU CHCTEMaMH CUHUCIICHUS
3anucbiBaTh U CpaBHMBaTh Leible yucia or 0 no 1024 B paznuuHbIX
1.2 MO3UIMOHHBIX CHCTEMaX CUMCICHUS (C OCHOBaHUSAMU 2, 8, 16), BBINOIHSITD
apupMeTHIECKUe OTepauy HaJl HUIMA
13 PackpbpIBaTh CMBICIT TOHATUH «BBICKA3bIBAHUEY, «JIOTUYECKAsT OTICPAIIHSD»,
«JTIOTUYECKOE BBIPAKEHHUE)
3anuchIBaTh JIOTHUECKHUE BBIPAKEHHUS C HCIOJIB30BAHUEM TU3BIOHKIIHUH,
14 KOHBIOHKUMH ¥ OTPHLAHWA, ONPENENAT: HCTHHHOCTb JIOTHHECKHX
BBIPQKEHUH, €CIM M3BECTHHI 3HAYCHHS] MCTUHHOCTH BXOMSAIIUX B HETO
MIEPEMEHHBIX, CTPOUTD TAOJIHIIBI UICTUHHOCTH TSI JIOTHYECKUX BBIPAXKCHUI
2 [To TeMe «ANTOPUTMBI U POTPAMMHUPOBAHUE
PackpbiBaTh ~ CMBICI ~ TIOHSATHA  HUCIOJIHHUTENBY,  «aITOPUTM»,
2.1 «TporpamMMay, IIOHNUMasl Pa3HUILY MEXIY YIOTpeOIeHUEM 3THX TEPMUHOB
B OOBIJICHHOH peun U B HH(POpMATUKE
29 OnuceiBaTh aIrOpPUTM PEIICHUS 33a4i Pa3TUYHBIMU CIOCO0aMU, B TOM
' YHUCIIe B BUE OJIOK-CXEMBI
CocTaBisiTh, BBHINMONHATH BPYYHYI0O M Ha KOMIIBIOTEPE HECIOKHBIC
2.3 QITOPUTMBI C WCIOJIB30BAaHWEM BETBIICHHWH WM IUKJIOB MJIs YIIPaBJICHUS
WCTIOJTHUTEISIMA
Hcnonp30BaTh KOHCTAHTHI M TIEPEMEHHBIE PA3IMYHBIX THITOB (YHCIIOBBIX,
24 JIOTUYECKUX, CHMBOJBHBIX), a TaKXKe COJEpXKAIllUe WX BBIPAKEHUS,
WCTIOJIH30BATh OIIEPATOP MPUCBAMBAHUS
25 Hcnonb3oBare mpu pa3paboTke MporpaMM JIOTUYECKUE 3HAYEHUS,
oTiepaliy U BHIPAXKEHUSI C HUMH
AHanu3upoBaTh NPEJIOKEHHbIE aITOPUTMBI, B TOM YHCIIE ONpPEaessTh,
2.6 KaKhe pe3yJbTaThl BO3MOXKHBI IPH 3aJaHHOM MHOXECTBE HCXOIHBIX
3HA4YECHUI
CozpmaBaTh W OTH@XHBAaThb MpPOrpaMMbl Ha OJHOM U3  SA3BIKOB
2.7 nporpammupoBanust (Python, C++, Tlackans, Java, C#, IllkonabHbIi
AnropuTMuueckuii  SI3bIK), pEAM3YIONIHUE HECIOXKHBIE aJTOPUTMBI




00pabOTKM YHUCIOBBIX IaHHBIX C UCIIOJIb30BAaHHEM IIUKIIOB M BETBJICHUH, B
TOM YHCJIE PEATU3YIOIIKE IPOBEPKY AEIMMOCTH OJHOIO LIEJIOTr0 Yuciaa Ha
Jpyroe, MPOBEPKY HATYypaIbHOTO YHCIIa Ha IPOCTOTY, BhIACIEHUS IU(p U3
HAaTypaJIbHOI'O YUCIIa

9 KIIACCA

Koxa
NMPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa30BaTeJILHOM NMPOrPaMMbI OCHOBHOT'0 00111er0 00pa30BaHUs

1

ITo treme «IludpoBasi rpaMOTHOCTH

11

1.2

1.3

Hcnonp3oBaTh COBpEeMEHHBIE HMHTEPHET-CEPBUCH (B TOM  YHUCIE
KOMMYHHUKAI[HOHHBIE CEPBUCHI, 00IaYHbIe XPAHWINIIA JaHHBIX, OHJIAH-
pOrpamMMsl (TEKCTOBBIE U rpadUIeCcKre PEIaKTOPBI, CPebl pa3paboTKH) B
y4eOHOM M IOBCETHEBHOM AEATEILHOCTH

[IpuBOIUTE MpPUMEPHI KCIOJIB30BAHUS T€OMH(POPMAIIMOHHBIX CEPBUCOB,
CEpBHCOB  TOCYJIApCTBEHHBIX  YCIyT, OOpa30BaTEIbHBIX CEPBUCOB
WuTepHera B yueOHOMN U MOBCEIHEBHOMN JIESTEIbHOCTH

Hcnonp3oBaTe  pa3inuyHble CPEACTBA  3AIIUTHl  OT  BPEIOHOCHOTO
IIPOrpaMMHOT0 00ecrieueH s, 3alUIIaTh IEPCOHAIBHYI0 HHPOPMALIHIO OT
HECAHKIIMOHMPOBAHHOTO JOCTYNa W €ro TMOCIEACTBHHA (pa3rialieHus,
MOJIMEHBI, YTpaThl JAHHBIX) C YYETOM OCHOBHBIX TEXHOJOIMUECKHX H
COITMAITbHO-TICUXOJIOTHYECKUX ACTIEKTOB HCIIOJB30BaHUS CeTH VHTEpHET
(ceTreBasi aHOHMMHOCTB, LU(POBOH cllell, ayTEeHTUYHOCTh CYOBEKTOB U
pPECypCOB, OMTACHOCTh BPEJJIOHOCHOTO KOJIa)

14

PacroznaBaTh MONBITKM M TpeaynpexaaTb BOBIEUEHHE ce0d U
OKpYKaIOIIMX B JECTPYKTUBHBIE M KpPUMMHAIbHbIE (DOPMBI CETEBOM
aKTUBHOCTH (B TOM 4HcCJie KHOEpOYJUIHHT, (PUILINHT)

[To reme «Teopernyeckue 0OCHOBBI HH(OPMATUKH»

2.1

PackpbIBaTh CMBICI HOHATHH «MOJEIBY, «MOACTHUPOBAHHUEY, ONPEICTATH
BUJBl MOJIEJNeH, OIIEHMBATh aJIeKBAaTHOCTb MOJIENN MOJAEIHPYEMOMY
O00BEKTY U LEISIM MOAETUPOBAHUS

2.2

Ncnonb3oBath rpadbl U AepeBbs A1 MOJIEIUPOBAHUS CUCTEM CETEBOU U
MEepapXUUeCKOi CTPYKTYphl, HAXOJUTh KpaTyaiiuii myTh B rpage

[To TeMe «ANTOPUTMBI U POTPAMMHUPOBAHUE

3.1

3.2

Pa3buBatp 3a7aun Ha MOJ3aa4U, COCTABIIATD, BHIIOJIHATD BPYYHYIO U Ha
KOMIIBIOTEPE HECJIOXKHBIE AJITOPUTMBI C HCIIOJIB30BAHUEM BETBICHUMN,
OMKJIOB W  BCIIOMOTATENbHBIX  AITOPUTMOB  JUIs  YIIPaBJICHUS
HCIIOJTHUTEIIIMU

CocTaBnsATh W OTJIQXKUBATh MPOTPAMMBI, PEAIU3YIONIUE THUIIOBHIE
aIrOpuTMBl  O0OpaOOTKM  YHMCIIOBBIX  IOCJTEIOBAaTENbHOCTEH  WIH
OJIHOMEPHBIX YHCIOBBIX MAacCHBOB (ITOMCK MaKCMMYMOB, MUHUMYMOB,
CYMMBI WJIM KOJIMYECTBA JIEMEHTOB C 33JJaHHBIMU CBOMCTBAMM) HA OJTHOM
U3 s3bIKOB mporpammupoBanus (Python, C++, Ilackans, Java, CH#,
[IxonbHBIA ATTOPUTMUYECKUN S3BIK)

ITo Teme «MHpOpMAIIMOHHBIE TEXHOJIOTHUI)

4.1

BriOupate cmoco® TpeAcCTaBICHHMS J@HHBIX B COOTBETCTBHH C
MOCTaBJICHHON 3ajadei (TaOJMIBI, CXEMbI, rpadUKH, JHarpamMMmbl) C




4.2

4.3

4.4

HCII0JIb30BAHUEM COOTBETCTBYIOIMX IPOTPaMMHBIX CPEACTB 00pabOTKU
JAHHBIX

Hcnonb30BaTth 31€KTpOHHBIE TaOMUIBl [UIsi OOpaOOTKH, aHaiau3a |
BU3yaJIM3aIlM1 YHCIIOBBIX JAHHBIX, B TOM YHUCJIE C BBIJICJICHUEM JHana3oHa
TaOJIMIBI U YIIOPsI0YMBaHUEM (COPTHUPOBKOI) €ro 3JIEMEHTOB

Co3pmaBaTh M TNPHUMEHATH B 3JEKTPOHHBIX TaOmUmax (OpMyINbl st
pacu€ToB C MCIOJIB30BAHUEM BCTPOCHHBIX apUPMETHYECKHX (YHKIMN
(cymMMupoBaHUe U OJACYET 3HAUCHNUH, OTBEYAIOIINX 33JaHHOMY YCIIOBHIO,
cpeaHee apu(pMETHYECKOe, MOUCK MAaKCHUMAaJbHOIO M MHHHUMAJIBHOTO
3HAYEHHs), A0COIIOTHOM, OTHOCHTEJILHOM, CMEIIIAaHHOW aJipecanuu

Hcnonb30BaTh 37€KTPOHHBIE TAOIULBI AJI1 YUCIIEHHOT'O MOAETHPOBAHUS B
MIPOCTHIX 3aJ]a4ax U3 pa3HbIX Y4eOHBIX IPEIMETOB




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

7 KUIIACC

Koxa

HpOBepﬂeMbIﬁ JIEMEHT COACPKaHUSA

1

[Mudposasi rpaMOTHOCTH

11

1.2

1.3

1.4

KommbioTep — yHHBepcalbHOE BBIYUCIUTEIBHOE YCTPOMCTBO, paboTaroliee IO
mporpaMMe. TuIbl KOMIIBIOTEPOB: IEPCOHAIBHBIE KOMIIBIOTEPBI, BCTPOCHHBIC
KOMIIBIOTEPBI,  CYNEPKOMIIBIOTEPBl.  MoOwWibHBIE  ycTpoicTBa.  TexHMKa
0€30I1aCHOCTH U MpaBuJia paboThl HA KOMIIbIOTEPE

OcHOBHBIE KOMITOHEHTBI KOMITbIOTEpA U MX HasHaueHue. [Iponeccop. OneparuBHas
U JOJrOBPEMEHHAsl MaMsATh. YCTpoicTBa BBOoAa M BbIBOAAa. CEHCOpHBIH BBOJ,
JATYUKU MOOUJIBHBIX YCTPOMCTB, CPEACTBA OMOMETPUUECKON ayTeHTH(PUKALIUN

Hctopusi pa3BuTHS KOMIIBIOTEPOB W MpPOrpaMMHOTo obecreyeHus. IlokonmeHus
KOMITIBIOTCPOB. COBpeMCHHLIC TCHACHIINU PasBUTUA KOMITIBIOTCPOB.
Cynepkomnbrotepsl. [lapamnenbHbie BbhunciaeHus. [lepcoHabHBIA KOMIIBIOTED.
[Iporeccop u ero xapakTepUCTUKHU (TAaKTOBAst 4aCcTOTA, Pa3psaAHOCTh). OnepaTuBHAs
namsTh. JlonroBpeMeHHas nmamsTh. Y CTpoiicTBa BBoJa M BbIBOJa. O0BEM XpaHUMBIX
JaHHBIX (OmepaTHBHAs MaMATh KOMIBIOTEPA, >KECTKUM AUCK M TBEPIOTENbHBIH
HAKOIIHUTEIb, MOCTOSIHHAS MaMSITh cMapT(oHa) U CKOPOCThH JTOCTYTA IS Pa3THIHBIX
BUJIOB HOCUTEJIEH

[IporpaMmMHoe  oOecrmedeHue  KoMmmbloTepa.  [IpukimagHoe  mporpaMMHOE
obecrieueHue. Cucremnoe MporpaMMHOE obecrieueHue. Cucremsl
nporpamMmMmupoBanus. [IpaBoBas oxpaHa mporpaMMm U JaHHBIX. becmnaTHeie u
ycioBHO-0ectiaTHbie mporpaMmMbl. CBOOOIHOE TPOTPaMMHOE 00ECTICUCHHE

1.5

@aitnel 1 nanku (karamoru). Tumsl daiino. CpoiicTBa (aiinoB. XapakTepHble
pa3mepnl (aillIoB pPa3NUYHBIX THUIOB (CTpaHUIA TEKCTa, JSJIEKTPOHHAs KHUTA,
¢dotorpadus, 3anuch NECHU, BUCOKIINI, TOTHOMETPAKHBIN (PUIIEM)

1.6

1.7

1.8
1.9

1.10

[Tpunnuns! noctpoenus dainossix cucreM. [lonHoe ums ¢daiina (manku, karanora).
[TyTh K ¢aiiny (nmanke, KaTajuory)

daiinoBelii MeHemkep. Pabora ¢ daiimamu M nankamu (Katajiorammu): CO3/aHue,
KOIMPOBaHUE, MEepeMelleHNe, TepeuMeHOBaHHe M ynaajieHue ¢GaiioB U Tarok
(xaranoroB). [Touck (aiinoB cpeacTBaMu ONeparmoOHHON CHCTEMbBI

ApxuBanusi 1aHHBIX. Mcrionb3oBaHKue IporpaMM-apXuBaTopoB

KomMmmnbrorepHbsle BUPYChl M JIpyTHE BpPEIOHOCHBIE Iporpammel. [IporpamMmsl miis
3allUTHI OT BUPYCOB

O6benunenne komnbioTepoB B ceTb. Cerb MHTepHer. BeG-crpanuna, BeG-caidT.
Crpyktypa anapecoB BeO-pecypcoB. bpaysep. IlouckoBwie cuctemsl. [lonck

uHbOpMallUM 1O KIIIOYEBBIM CJIOBaM M MO H300paxeHHto. J{0CTOBEpHOCTh
uH(popmanuu, noayuyeHHon u3 Unrepuera

1.11

CoBpeMeHHBIE CEPBUCH HHTEPHET-KOMMYHHKAIIUI

1.12

CereBoif STUKET, 0a30BbIC HOPMBI HH(DOPMAITMOHHOW STUKHU M TpaBa Mpu padboTre B
cetn MuTepHer. CtpaTernu 6e30macHOro nmoseaeHus B IHTepHETE

Teopernueckue 0OCHOBBI HH(OPMATUKH

2.1

HNudopmanust — 0o4HO U3 OCHOBHBIX MIOHATHI COBpeMeHHOM Hayku. Hopmarus kak
CBCACHUA, NPCAHASHAYCHHBIC JIsI BOCIPUATHA UYCIOBCKOM, U I/IH(bOpMaI_II/ISI KaK
JAHHBIE, KOTOPBIE MOTYT OBITh 00pa00TaHbl ABTOMATU3UPOBAHHOM CHCTEMOM




2.2

JIMCKPETHOCTh JaHHBIX. BO3MOXHOCTh ONHUCAHHS HENPEPBIBHBIX OOBEKTOB H
MIPOLIECCOB C TMOMOIIBIO JTUCKPETHBIX HaHHbIX. MHbopManuoHHbIE MPOLECCHl —
MIPOILIECCHI, CBA3AHHBIE C XPaHEHUEM, MPe0Opa30BaHUEM H MepeIadeil TaHHBIX

2.3

2.4

CumBon. Andasur. Momuocts andasuta. PaznooOpasue s3bIKOB U andaBUTOB.
EcrectBennble u (opmanbHble s3bIKH. AJ(aBUT TEKCTOB HAa PYCCKOM f3bIKE.
JBowunbnii andapur. KoamuecTBO BCEBO3MOXKHBIX CJIOB (KOJOBBIX KOMOWHAIIHIA)
(bMKCHpOBaHHOM JIJTMHBI B TBOMYHOM ajidasute. [IpeodpazoBanue mobdoro aadaBura K
nBoudHOMY. Konn4ecTBO pa3nuyHbBIX CIIOB (PMKCHPOBAHHOM [UIMHBI B aliaBHUTE
orpe1eIEHHON MOUTHOCTH

KonupoBaHue CHMBOJIOB OJHOTO ajiaBHTa C MOMOIIBIO KOJIOBBIX CIOB B JPYIOM
andasuTe, KOAOBas TA0JIUIIA, IEKOTUPOBAHUE

2.5

2.6

JBonunsnii koj. [IpeacraBieHue JaHHBIX B KOMITBIOTEpE KaK TEKCTOB B JBOMYHOM
andaBure

HNudopmanmonnsiii 00bEM AaHHBIX. BUT — MUHMManbHas €JUHUIIA KOJWYECTBA
nHpOpMaKy — IBOWYHBIA pa3psa. baiit, kmiobaiT, merabaiit, rurabait

2.7

CkopocTb nepenauu JaHHbIX. EAMHUIBI CKOpOCTH Iepefauu AaHHbIX. VckaxeHue
nHOpMAIIUY TIPH TIepeade

2.8

2.9

2.10

KonupoBanue tekcroB. PaBHOMepHbI koxa. HepaBHomepHbii kox. KoampoBka
ASCIIl. BocbmubOutasie koaupoBku. Ilonsatue o xomupoBkax UNICODE.
JlexonupoBaHue cOOOUIEHUH C UCOIb30BAHUEM PABHOMEPHOI'O U HEPABHOMEPHOTO
kona. MadopmarmonHsiii 00bEM TEKCTa

OOmiee npencrtaBieHre 0 HUGPOBOM MPEICTABICHUH ayAMOBU3YaAIbHBIX U IPYTUX
HenpepbIBHBIX JaHHbIX. KomupoBanue npera. L{BeroBeie mozenu. Monens RGB.
I'my6una kogupoBanus. [lanutpa

PactpoBoe u BekTOopHOEe mTpencTaBieHue wu3o0pakeHudd. [lukcenb. OrneHka
nH(pOpMaIMOHHOTO 00BEMA IPaPUUECKUX JAHHBIX JIJI PACTPOBOTO U300paKEeHUs
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Konnposanue 3Byka. PazpsaHocTs ¥ yactoTa tuckpetu3anny. KommdyecTBo kaHaioB
3anuch. OneHKa KOJIMYECTBEHHBIX MapaMETPOB, CBSA3AHHBIX C IPEACTABICHUEM H
XpaHEHUEM 3BYKOBBIX (ailioB

3.1

WNHdopmanoHHbIe TEXHOJIOTUU

TexcToBbIE TOKYMEHTBHI U MX CTPYKTYpHBIE 3JI€MEHTHI (CTpaHMIIa, ab3all, CTpoKa,
CJIOBO, CUMBOJ)

3.2

3.3

TexkcToBBIE  mpoleccOp —  HMHCTPYMEHT  CO3JaHMs, PENAaKTHUPOBaHHUS U
¢dopmarupoBanus TekctoB. [IpaBuna Habopa TekcTa

PenaxktupoBanue texcta. CoiictBa cumBoioB. [lpugt. Tumnsl mpudTos (pydiieHsle,
C 3aceykaMu, MOHoIMpHHHBIE). [lomykupHoe u KypcuBHOe HauepTaHue. CBolicTBa
a03aleB: TpaHMIbI, a03alHBIA OTCTYN, MHTEpBajl, BblpaBHUBaHHE. CTUiIEBOE
(dbopmaTupoBaHue

3.4

3.5

CrpykTypupoBaHue HHGOPMAIIHH C TTOMOIIBIO CIIUCKOB U Ta0IuIl. MHOTOYpOBHEBBIC
cnucku. Jlo6aBneHue Ta0inIl B TEKCTOBBIE JOKYMEHTBI

BcraBka wm300pakeHMiI B TEKCTOBBIE JOKYMEHTHL. (OOTekaHUEe HW300pakeHUI
TEKCTOM. BKiIroueHme B TEKCTOBBIN JOKYMEHT AUarpamMmm u Gopmy

3.6

[TapameTpsl  cTpaHMubl, HyMepauusi crpaHul. JloOGaBneHHEe B  JTOKYMEHT
KOJIOHTHUTYJIOB, CCBIJIOK

3.7

[IpoBepka mnpaBonucanusi. PacctaHoBka mnepeHOCOB. ['0J0COBOl BBOJ TEKCTA.
OnTtuueckoe pacrio3HaBaHue Tekcra. KommbriotepHblil nepeBoj. Mcmosnb3oBaHue
cepBucOB ceTH MHTepHET 117151 00pabOTKHU TEKCTa




3.8

3.9

3HAaKOMCTBO ¢ TpaduuecKuMu penakropamu. PactpoBbie pucynku. Mcnonabp3zoBanue
rpadu4ecKux NPUMHUTUBOB

Onepauun penakTUpoBaHHs Tpaduyeckux OOBEKTOB, B TOM YHUCIE LHU(POBBIX
¢oTorpadwmii: u3MeHeHHe pa3mepa, 00pe3Ka, MOBOPOT, OTPAKEHUE, padoTa ¢ 00IaCTIMU
(BblIENIEHME, KOMMPOBAHUE, 3alMBKAa I[BETOM), KOPPEKIMsS I[BETa, SPKOCTH H
KOHTPACTHOCTHU

3.10

Bekropnas rpaduxa. Co3ganue BEeKTOPHBIX PUCYHKOB BCTPOCHHBIMHU CPEIACTBAMHU
TEKCTOBOTO IIpoleccopa WM JApPyrux mnporpamm (mpuioxkeHuit). JlobasneHue
BEKTOPHBIX PUCYHKOB B JOKYMEHTbI

3.11

3.12

[TonroroBka MynbTUMEIUIHBIX MTpe3eHTanmid. Ciaiiy. [loGaBneHue Ha craii TekcTa
1 n3o0pakeHuii. Pabora ¢ HECKOIBKUMHM Cllali1aMu

JloOaBiieHHe Ha ciaii ayIMOBU3YAJIbHBIX JJAHHBIX. AHUMAIUs. [ UIIepCChUIKU

8 KUIACC

Kon
1

11

1.2

13

14

IIpoBepsieMblii 3JIeMEHT CO/ieP:KAHUSA

Teopernueckue 0CHOBBI HH(OPMATUKU

Heno3uumonHuele U MO3UMIUMOHHBIE CUCTeMbI cuucieHus. AinpaBut. OcHOBaHUE.
Pa3Bépuyrast ¢opma 3anmcu uucna. llepeBox B IECATHYHYIO CHCTEMY YHCE,
3allMCaHHbIX B IPYIMX CHCTEMaX CUMCIICHUS

PumMckast cucrema cuncieHus

JlBonuHas cucrema cuucienus. [lepeBon nensix uucen B npenenax ot 0 no 1024 B
JBOMYHYIO CHCTEMYy cuucieHus. BocbmepuuHas cuctema cuucieHus. llepeBon
YHCcel U3 BOCbMEPUYHON CUCTEMBI B IBOMUHYIO U IECATHUHYIO CUCTEMbI U 0OpaTHO.
[llectHaauarepuuHas cuctema cuucienus. [lepeBoa uncen u3 mecTHaaaTepUIHON
CHCTEMBI B IBOMYHYIO, BOCbMEPHUHYIO U JIECATHUYHYIO CUCTEMBI U 0OpaTHO

ApudmeTrrueckue onepanuu B IBOMYHON CUCTEME CUUCIICHUS

1.5

1.6

Jlornueckne BrICKA3bpIBaHMA. JIoTHUecKre 3HaUeHUs BEICKa3bIBAHMM . 3J'I€M€HTapHI:I€
U COCTaBHble BbICKa3bIBaHMs. Jlormueckue onepanuu: «u» (KOHBIOHKLNA,
JIOTUYECKOE YMHOXEHHE), «HMIN» (IU3BIOHKIMS, JOTHYECKOE CIIOKEHHE), «HE»
(;mormueckoe otpunanue). Ilpuopurter normueckux omnepauuil. Onpenenexnue
HUCTUHHOCTH COCTAaBHOI'O BBICKA3bIBAHUS IIPHW M3BCCTHBIX 3HAUCHUAX HCTUHHOCTHU
BXOJISIIIUX B HETO 3JIEMEHTAPHBIX BBHICKA3bIBAHUI

Jloruueckue BBIPpaKCHUL. HpaBI/ma 3aIlluCu JIOTHYCCKHX BBIpa)KeHPIfI. HOCTpOGHI/Ie
Ta6J'II/II_[ NCTHHHOCTH JIOTHYCCKHNX BI)Ipa)KeHI/Iﬁ

1.7

Jlormdeckune 3jaeMeHTh. 3HAKOMCTBO C JIOTHUYECKUMH OCHOBAMH KOMITBIOTEPA

ANTOpUTMBI M IPOIPaMMHUPOBAHHE

2.1

IlonsTue aJIropuTMa. Hcnonuutenu AJITOPUTMOB. A.]'IFOpI/ITM KakK IlJIaH YIIPpaBJICHHUA
HUCITOJTHHUTEIIEM

2.2

CaoiicTBa anroputma. CrnocoObl 3amMcu anroputMma (CIOBECHBIM, B Buae OJOK-
CXEMBI, IPOrpaMma)

2.3

Anropurmuueckue KOHCTpyKuuu. KoHceTpykuust «cinenoBanue». JIuHenHsii
anroput™.  OTpaHMYEHHOCTb  JIMHEHHBIX  QJITOPUTMOB.  HEBO3MOXKHOCTb
MIPEAYCMOTPETh 3aBUCUMOCTB I10CJIEIOBATEIBHOCTH BBIIOJHAECMBIX ACHCTBUU OT
UCXOJHBIX TaHHBIX




2.4

KOHCprKI_II/IH «BCTBJICHHUC) . TIIOJIHAA MW HCIIOJIHAaA q)OpMLI. Breimonnenue wu
HCBBIIIOJIHCHHUE YCIIOBUA (I/ICTI/IHHOCTB N JIOXKHOCTH BI)ICKaSBIBaHI/IH). HpOCTBIe u
COCTaBHBIC YCJIOBUA

2.5

2.6

2.7

2.8

2.9

KOHCprKI_II/IH (IMOBTOPCHHUEC) . TUKJIbI C 3aJaHHBIM YUCIIOM HOBTOpCHHﬁ, C YCJIIOBUEM
BBIIIOJIHCHUA, C nepeMeHHoﬁ OHUKIIa

Pazpaborka mns  (opMasbHOTO WCIOJHUTENS alTrOpUTMa, TPUBOJSIIECTO K
TpeOyeMoMy pe3ylbTaTy MpPU KOHKPETHBIX HWCXOIHBIX JaHHBIX. Pa3paboTka
HECJIOKHBIX JITOPUTMOB C MCIIOJIb30BAaHHEM IIUKJIOB U BETBJICHUH ISl yIIPABICHUS
(dbopMaabHBIMU UCTHOJHUTEISIMUA. BBIMONHEHHE aIrOpUTMOB BpPYYHYH) M Ha
KomIbioTepe. CHHTAaKCUYECKUE U JIOTHYECKHe OmMOKH. OTKa3bl

S3wik iporpammupoBanus (Python, C++, Java, C#, IlIkonsHBINH ANTOPUTMUYECKHIA
A3pik). CucreMa MpOrpaMMHPOBAHUS: PEAAKTOP TEKCTa MPOrpaMM, TPaHCIATOP,
OTJaTIHK

[lepemenHasi: Tut, umsi, 3HaueHue. Llenbie, BeleCTBEHHBIC M CAMBOJIBHBIC IEPEMEHHBIC
Oneparop mnpucBauBanus. ApPUPMETHYCCKHE BBIPOKCHUS € IOPSIOK X
BburcieHus. Onepanuu ¢ HeJbIMU YUCTIaMU: [EJIOYUCICHHOE IEIeHUEe, OCTaTOK OT
nenenus. [IpoBepka AETMMOCTH OJHOTO LIEIOTO YUCIIA Ha APYTOe

2.10

2.11

Bersnenus. CoctaBHble yclIOBUS (3allUCh JOTMUYECKUX BBIPAXKEHUI Ha M3y4yaeMOM
A3bIKE MporpaMMupoBaHus). HaxoxaeHne MUHUMyMa U MakCUMyMa U3 JBYX, TPEX
U 4eTBIPEX 4YMcell. PernieHue KBagpaTHOroO ypaBHEHUS, MMEIOLIErO BEUICCTBEHHBIE
KOpHU

Juanorosast OTiagka IMpOrpaMM: IIOIIATOBOE BBIMOJHEHUE, IIPOCMOTP 3HAYCHUI
BEJIMYMH, OTJIa/I04YHbIN BBIBOJ, BHIOOP TOUKH OCTaHOBA

2.12

2.13

Hukn ¢ ycnoBuem. Anroput™m EBknmna g HaxoXAeHHs HauOOJIbIIEro OOIIero
JeUTeNs ABYX HaTypalbHbIX uMcen. Pa3OueHue 3amucu HaTypajabHOrO 4HCia B
MO3UIIMOHHOM CHCTEME C OCHOBAaHWEM, MEHBIIMM WJIHM paBHBIM 10, Ha OTAETHHBIE
udpsI

[{uka ¢ nepeMeHHONW. ANTOPUTMBI IPOBEPKU AETMMOCTH OJHOTO IIEJIOT0 YHCiIa Ha
IpyTroe, MPOBEPKU HATYPAITBHOTO YHCIIAa Ha IPOCTOTY

2.14

2.15

OOpaboTka CUMBOJBHBIX JaHHbIX. CHUMBOJBHBIE (CTPOKOBBIE) IE€PEMEHHbIE.
[TocumBonBHAST 00paboTKa CTpOK. [101CUET YaCTOTHI MOSIBJICHUSI CHMBOJIA B CTPOKE.
Berpoennslie GyHKIMM 111 00pabOTKU CTPOK

OmnpeneneHre BO3MOXKHBIX PE3yJbTaTOB pabOThl aJIropuT™Ma IMpU  33JaHHOM
MHOXKECTBE BXOJHBIX JAHHBIX, OIPE/ICICHUE BO3MOXKHBIX BXOIHBIX JTAHHBIX,
MPUBOASIINX K JAHHOMY pe3yJbTaTy

9 KJIACC

Kon

ITpoBepsieMblii 3J1eMEHT COAEPKAHMS

1

[Hudposast rpaMOTHOCTH

11

I'mob6ansHas cets MHaTEpHET. IP-ampeca y3moB. CeTeBoe XpaHEHHE JTaHHBIX. MeTOabI
WH/IMBU/IyaJIbHOTO M KOJUIEKTUBHOTO pa3MelIeHusl HOBOi nHpopmaru B IHTepHeTe.
Bornpime nanHbie (MHTEPHET-AHHBIC, B YACTHOCTH JTAHHBIC COIIHATBHBIX CETEH)

1.2

[Tonatue 006 wuHbopManMOHHONH Oe30macHOCTU. YTPo3bl HH(OPMAIMOHHON
0e30macHOCTH MpU paboTe B TiI00aTbHON CETH M METOJBI MPOTUBOJCHCTBUS M.
[IpaBuna Oe3zomacHoi ayTeHTH(UKaUUHU. 3alIuTa JUYHOH WHPOpPMALUU B CETH
HNutepner. bezonacHbie cTpareruu noseneHus B cetu Uatepuer. [Ipenynpexnenue




1.3

2.1

BOBJICUCHHUSI B JIECTPYKTUBHBIE M KPUMHUHAIbHBIE (DOPMBI CETEBOH AaKTHBHOCTHU
(xubepOysuMHT, GUIIUHT U IpyTHe HOPMBI)

Bunet gesrensHoctu B WHTepHere. MHTepHET-CepBUCH: KOMMYHUKAIIMOHHBIC
CepBUCHI (MMOUTOBas Ciyx0a, BUICO-KOH(EPEHIL-CBA3b M Jpyrue), CHpaBOYHBIC
CITY>OBI (KapThl, paCIIUCAHUS U JPYTHE), TOUCKOBBIE CITYKOBI, CTY>KObI OOHOBJICHUS
IIPOrpaMMHOT0 oOecrieueHust U Ipyrue ciay O0bl. CepBHCH TOCYJapCTBEHHBIX YCIIYT.
Ob6naynble Xpanuauiia JaHHBIX. CpeacTBa COBMECTHOM pa3paboTKU JOKYMEHTOB
(onmaita-oducer). IlporpammHoe obOecrieueHHEe Kak BeO-CEPBHUC: OHJIANHOBBIE
TEKCTOBbIE U IpaduyecKue peJakTopbl, Cpelibl pa3paboTKU MPOrpaMm
Teopetnueckue 0CHOBbI UHPOPMATUKHI

Mopnens. 3amaum, pemniaeMble € IMOMOIIBI0 MojenupoBaHus. Knaccudukanum
Mozeneil. MatepuanbHble (HaTypHble) U HH(pOopMalnoHHble MoJenu. HenpepbiBHbIE
U JOucKpeTHble Mozenu. Mmurtanmonuele Moaenu. Urposbie moxenu. OrneHka
COOTBETCTBHS MOJICTTH MOJICTTUPYEMOMY OOBEKTY U IIEIISIM MOICITHPOBAHUS

2.2

Tabnuunbie moaenu. Tabnuua kak NpeacTaBIeHUEe OTHOILIEHUS

2.3

2.4

2.5

2.6

2.7

baspl ganabix. OTOOpP B TaONHIIE CTPOK, YAOBICTBOPSIOUINX 3aJAHHOMY YCJIOBHIO

I'pad. Bepmnna, peOpo, myTs. OpHEeHTUPOBAaHHbIE U HEOPUEHTUPOBAHHbIE I'PadBbl.
HmuHa (Bec) peOpa. BecoBast marpuma rpada. mHa myTH MexIy BepUIMHAMHU
rpada. [louck onTumansHOro mMyTu B rpade. HavanpHas BepummHa (MCTOYHHK) M
KOHEeUYHasi BEpIIMHA (CTOK) B OpMEHTHpPOBaHHOM rpade. Brruncienne koiamyecTna
MyTeH B HAIIPAaBICHHOM allMKJINYECKOM Tpade

Hepeso. Kopenb, BepmunHa (y3en), auct, pedpo (ayra) aepeBa. Bricota nepesa.
IMoxnepeso. IlpumMeps! ncnonbp3oBaHus JiepeBbeB. [lepeOop BapuaHTOB ¢ MOMOIIBIO
JepeBa

[lonatne MmaremaTuyeckod Mojenu. 3afayd, pelaemMble C  TOMOLIbIO
MaTEeMaTHYeCKOro (KOMIbIOTEPHOT0) MojenupoBanusd. OTinyne MareMaTH4ecKOn
MOJIEJIN OT HaTypHOU MOJEIH U OT CJIOBECHOTO (JIUTEPaTypHOTr0) ONUCaHUs 00bEKTa

OTalbl KOMIIBIOTCPHOT'O  MOZACIIUPOBAHUA: TIMOCTAHOBKA 3aJda4du, IOCTPOCHUC
MaTeMaTH4eCKOi MOZCIIH, porpaMMHas peajin3anus, TECTUPOBAHUEC, TTPOBCACHUC
KOMIIBIOTCPHOT'O 9KCIICPUMCHTA, aHAJIN3 €0 pE€3yJIbTAaTOB, YTOUYHCHUEC MOACIIN

ANTOpUTMBI U IPOIPaMMHUPOBAHHE

3.1

Pa3Ouenne 3amaum Ha monzagaud. CocTaBiieHHME aNTOPUTMOB M MPOrpaMM C
UCIOJb30BAHUEM BETBJICHUH, LMUKIOB M BCIIOMOTATENIbHBIX aJITOPUTMOB JIJIs
YHOpaBJICHUA UCTTIOJTHUTEICM HUJIN APYTUMHU UCITOJTHHUTCIIIMHA

3.2

Tabnuunble BennunHbl (MaccuBbl). OqHOMEpHBIE MaccuBbl. COCTaBIE€HUE U OTIaIKa
IPOrpamMM, pean3yIoIIKUX TUIIOBbIE AITOPUTMBI 00pPaOOTKH OJHOMEPHBIX YHCIOBBIX
MacCHBOB, Ha OJIHOM U3 SI3bIKOB mporpammupoBanus (Python, C++, TTackais, Java,
C#, IlxonbHbIl ANropuTMHYECKH SI3bIK): 3alOJHEHHE YHCIOBOTO MacCHBa
CIIy4alilHBIMM YHCJIaMH, B COOTBETCTBUU C (popMmysod wiu myTéM BBOJAA 4YHCE,
HaXO0X/IEHUE CyMMBI 2JIEMEHTOB MacCUBa, TMHEWHBIN TOMCK 33JaHHOTO 3HAYEHUS B
MaccHBe, MOJACYET IEMEHTOB MACCUBA, YIOBIETBOPSIOMUX 33JaHHOMY YCIIOBHIO,
HaX0X/IEHUE MUHUMAJIBHOTIO (MAaKCUMAaJIbHOTO) 3j1eMeHTa MaccuBa. CopTHpoBKa
MaccHBa

3.3

OOpaboTka TMOTOKA JaHHBIX: BBIYUCIEHHWE KOJIIMYECTBA, CYMMBI, CpEIHEro
apu(MeTHYECKOro, MHHHMAILHOTO ¥ MAaKCUMAJIBHOTO 3HAYEHUS JIIEMEHTOB
MOCJIEI0BATEIbHOCTH, YJOBIETBOPSIOIINX 33JaHHOMY YCIIOBHUIO

3.4

Vmupasnenue. Curnan. OOpatnHast cBs3b. [lomydeHue curHajgoB OT IHGPOBBIX
IaTYWKOB  (KacaHWs, pacCcTOSHUS, CBeTa, 3Byka © JApyroro). Ilpumepsr




WCIIOJIb30BAHUS MPUHIIAIIA OOPATHOH CBSA3H B CHCTEMAaxX YIPaBICHUS TEXHUYECKUMHU
yCTpoOiicTBaMH, B TOM 4YHclie B poOoToTexHuke. [Ipumepbl poOOTU3MPOBAHHBIX
CUCTEM (CHCTEMa YIpPaBJICHUS IBM)KEHUEM B TPAHCIIOPTHON CHCTEME, CBapOYHAs
JMHUSA aBTO3aBOJA, ABTOMATHU3UPOBAHHOE YIPABJICHHE OTOIUIEHHEM JIOMa,
aBTOHOMHAs CUCTEMa YNPaBJIEHUS TPAHCIOPTHBIM CPEJICTBOM U JPYIHE CUCTEMBI)

WNudopmanrnoHHbIe TEXHOIOTHH

4.1

4.2

[Tonatue 00 sneKTpOHHBIX Tabnuuax. TUObl MAaHHBIX B SYEHKaX AIIEKTPOHHON
Tabmunpsl. PenaktupoBanue u gpopmaTrupoBanue Taduul. Berpoennsie pyHKIumM 11s
MOMCKa MaKCHUMyMa, MHHHUMYyMa, CYMMBl U CpEIHEro apu(pMETHYECKOro.
CoprupoBka JaHHBIX B BbIICICHHOM auanaszoHe. lloctpoenme auarpamm
(rucrorpamma, KpyroBmas JAMarpamma, To4eudHas Jauarpamma). Beibop Tuma
JuarpamMmmsl

[IpeobpazoBanue Qopmyn npu komupoBaHuH. OTHOCHTENbHAs, aOCONIOTHAs U
CMeEIlIaHHas ajipecarus

4.3

VYCiOBHBIE BBIUUCIEHUS B AJIEKTPOHHBIX Tabiaumax. CyMMUpOBaHHE MU TMOJICUET
3HA4YeHUH, OTBEYAIOIUX 3aJaHHOMY YycioBuio. OOpaboTka O0nbIIMX HAOOPOB
JNaHHbIX. YHCIeHHOE MOJIENIMPOBAHHE B 3JIEKTPOHHBIX TaOIHIaxX

4.4

Ponb uHGOpMAIMOHHBIX TEXHOJNOTUH B PAa3BUTHH SKOHOMUKH MHUPA, CTPaHBbI,
peruona. OTKpbIThie o0Opa3oBaTelbHble pecypcbl. [Ipodeccun, cBsa3aHHBIE C
uHpopmMatukod ¥ UHGOPMAIMOHHBIMU  TEXHOJIOTHUAMHU:  BeO-Au3aiiHep,
MPOTPAMMUCT, Pa3padOTINK MOOMIIBHBIX MPHIIOKEHHH, TECTUPOBIIUK, apXUTEKTOP
IPOrpaMMHOI0 O0OECHEeUeHMs], CIEeUUAIUCT MO AaHaJdu3y MAaHHBIX, CHCTEMHBIN
aJIMMHHCTPATOP




ITPOBEPAEMBIE HA OI'S 11O HHOOPMATHUKE TPEBOBAHUS K PE3YJIBTATAM
OCBOEHHA OCHOBHOM OBPA30OBATEJIBHON MPOT'PAMMbBI OCHOBHOI'O
OBIIET'O OBPA3OBAHUA

Kon IIpoBepsiemble TPeOOBaHMA K NPeAMETHBIM pe3yJbTaTaM 0a30BOI0
NMPOBEPAEMOr0  YPOBHS OCBOEHMSI OCHOBHOM 00pa30BaTe/IbHOI MPOrpaMMbl
TpeOoBaHus OCHOBHOTO0 0011ero oopasosanus Ha ocHoBe PI'OC

1 3HaTh (IOHUMATB)

BrnageHre oCHOBHBIMU MOHSITHIIME: HHPOpPMAIHS, epeaada, XpaHeHHE U
11 00paboTka wHGOPMAIINH, AITOPUTM, MOJCHb, ITU(DPOBON MPOAYKT U UX
MCIIOJIb30BaHUE JIJIsl PEIICHUS] YU4EOHBIX U IPAKTHUECKUX 33134

BJIaIleHI/Ie IIOHATUAMMU: BBICKa3bIBaHHC, Jornydeckas onecpanus,

1.2
JIOTHYECKOE BBIPAKCHHE
2 YMeTts
21 YMeHue ornepupoBaTh CIWHUIAMH U3MEPCHHsS HH()OPMAIIMOHHOTO

00BéMa u CKOpPOCTH MEpeaadn JaHHbIX

YMeHue 3anucbiBaTh U CpaBHUBaTh Leible yuciaa or 0 mo 1024 B
2.2 Pa3IMYHBIX MMO3UIIMOHHBIX CUCTEMAaX CUMCIIEHUS C OCHOBaHUSIMH 2, §, 16,
BBITIOJIHSTh apU(PMETHICCKHE OTICPAIIMH HAJl HUMH

YMeHue KOoOupoBaTh M JAEKOAMPOBATH COOOINEHUS 10 3aJaHHBIM
2.3 IpaBWwjiaM;  I[IOHMMAHUE  OCHOBHBIX  IPUHIUIOB  KOAUPOBAHMS
MH(OpMAaLIUU pa3IMYHON IPUPOABI: TEKCTOBOH, rpaduuecKoil, ay1uo
VYMeHue 3anuchiBaTh JIOTUYECKHE BBIPAXKEHHUS C  HCIIOJIB30BAHHEM
JU3BIOHKIMM, KOHBIOHKIIMM M OTPHUIIAHUS, ONPENENATh HMCTUHHOCTD
JIOTUYECKUX BBIPDAKEHUM, €CIM H3BECTHBl 3HAYEHWsS] HMCTHUHHOCTH
BXOJIMX B HEr0 MEPEMEHHBIX, CTPOUTH TaOIUIBl MCTUHHOCTH JUIf
JIOTUYECKUX BBIPA)KCHUM; 3allMChIBaTh JIOTMYECKHE BBIPAXKEHHUS Ha
M3Y4aeMOM SI3bIKE IPOrpaMMHUPOBaHUS

2.4

YMeHune coCTaBIISITh, BBIIOJHATH BPYYHYIO U HA KOMIIBIOTEPE HECIOKHBIE
ANTOPUTMBI A1 yripaBieHus ucnonnutensmu (Yepemnarika, UepTExHUK U
JIpyTHe); co37aBaTh W OTJIAXKWBATH MPOTPAMMBI Ha OJTHOM M3 SI3BIKOB
nporpammupoBanus (Python, C++, Ilackans, Java, C#, IllkonbHbIi
AnropuTMHUUYecKHil  SI3BIK), pealn3yroNIue HECIOXKHBIE aJTOPUTMBI
2.5 00pabOTKM YHCIIOBBIX JAHHBIX C MCIOIH30BAHUEM ITUKIIOB U BETBJICHUN;
yMeHHe pa30WBaTh 3aja4yd Ha TOJ33/1a4d, HCIOJIH30BaTh KOHCTAHTHI,
MEPEMEHHBIE M BBIPAKECHHS PA3IMYHBIX THIOB (YHCIOBBIX, JIOTHYECKUX,
CHMBOJIbHBIX); aHAJIM3UPOBATh MPEAJIOKEHHBIM AITOPUTM, ONPEEISTh,
KaKyue pe3ynbTaThl BO3MOXKHBI TIPH 33JaHHOM MHOXXECTBE HCXOJHBIX
3HAYCHUH

YMeHue 3anucarh Ha HU3Yy4aCMOM A3BIKC MMPOrpaMMHUPOBAHUA AJITOPHUTMbI
IMPOBEPKHU OCIMMOCTU OAHOI'0 IMCJIOro 4Yucjia Ha JOpyroe, MnpOBECPKU

2.6 HATYypaJbHOTO YHCIa Ha MPOCTOTY, BBIIAEICHUS LU(P U3 HATYpAIbHOTO
YHucia, IMOWCK  MaKCMMyMOB, MHHHMYMOB, CYMMbI  YHCIIOBOH
M0CJIEI0BATEIbHOCTH

BiiageHue ymeHueM OpPHUEHTHPOBATbCSA B HMEPAPXUUECKOU CTPYKTYpE
2.7 ¢daiimoBoil cuctemsl, paboTaTh C (PailIOBONH CHUCTEMOW IMEPCOHAIBHOTO
KOMITBIOTEpA C UCIOJIb30BaHUEM Tpaduyeckoro uHTepdeiica, a UMEHHO:




2.8

2.9

CO3/1aBaTh, KOMHPOBATH, IEpeMeliaTh, MEPEUMEHOBBIBATh, YAANATH U
apXUBUPOBAThH (DaJIbl U KaTaJIOTH

Bnanenne ymMeHusIMU U HaBbIKAMH MCIIOJIb30BaHUS MH(POPMALMOHHBIX U
KOMMYHHUKAIIHOHHBIX TEXHOJIOTUH JUIs MOKMCKA, XpaHEHHs, 00pabOTKH H
nepeaayy ¥ aHaju3a pa3iMyHbIX BUJOB HHPOpMALUU

YMeHue BbIOMpATh Croco0 MPEICTaBICHHS JaHHBIX B COOTBETCTBHH C
MOCTaBIICHHOW 3amauedl (TaOmuIpl, cXembl, TpaduKH, JUATPAMMEI) C
UCTIOJIb30BAHUEM COOTBETCTBYIOUIMX MPOTPAMMHBIX CPEACTB 00pabOTKH
JTAHHBIX

2.10

YMmenue popmanuzoBaTh U CTPYKTYPHUPOBATh MH(DOPMAIIUIO, UCIIONB3YSI
ANIEKTPOHHBIC TAOJMIBI I OOpaOOTKH, aHAIM3a W BU3YaJIU3AIHUH
YHCJIOBBIX JAHHBIX, B TOM YHCJIE C BBIACICHUEM JUama3oHa TaOIuIbl U
YOOPSA0OYMBAHUEM (COPTUPOBKOI) €ro JIEMEHTOB; YMEHHE MPUMEHSTH B
AJIEKTPOHHBIX TaOMUIAx (HOpMysbl IJisi pacdéToB C HCIIOJIB30BAHHEM
BCTPOCHHBIX (PyHKIUN, aOCOIIOTHOM, OTHOCUTENIBHON, CMEIIaHHOM
aZipecariii; WCIOJIb30BaTh D3JICKTPOHHBIC TAOMUIBI IS YHCICHHOTO
MOJICIMPOBAHUS B MPOCTHIX 33Jja4aX U3 pa3HbIX YUCOHBIX MMPEAMETOB




INEPEYEHD 9JIEMEHTOB COAEPKAHMUSA, ITIPOBEPAEMbBIX HA OI'D I1O
NH®OPMATHUKE

Kon
1

11

IIpoBepsieMblii 3J1eMEHT COJAEPKAHMS
[udposasi rpaMOTHOCTH

®aiinpl v nanku (karanoru). [IpuHnume! moctpoenus dainoBeix cucteM. [lonHoe
ums Qaitna (manku). [lyte x ¢aitny (nmanke). Pabora ¢ daiinamu u xaTagoramu
CpeICTBAMH ONEPALMOHHON CHCTEMBI: CO3/IaHHE, KOMUPOBAHKE, MEPEMEILECHUE,
NEpEeMMEHOBAaHNE U yjAajeHue (aiijioB M mamok (karanoro). Tumsl (aiiiaos.
CpoiictBa (aitnoB. @aitnoBplii  MeHemkep. Ilowck (¢almoB cpeacTBaMu
ONEPalMOHHON CHCTEMBI

1.2

OO0benuHeHne KOMITbIOTEpoB B ceTh. Ceth HTepHET. Beb-cTpanuia, BeO-cair.
Crpyktypa aapecoB BeO-pecypcoB. bpaysep. IlouckoBwie cuctemsbl. Ilouck
nH(OpPMALUK 1O KIIOYEBBIM CIIOBAaM U 1O H300pakeHuio. JloCTOBEpHOCTH
unpopmanuu, nonydeHnoit uz Murepuera. IP-agpeca y3nos. CereBoe xpaHeHue
JTAHHBIX

Teopernueckue 0OCHOBBI HH(OPMATHKH

2.1

2.2

JIMCKPETHOCTh JaHHbIX. BO3MOXKHOCTH ONMCaHMs HENpPEPBIBHBIX OOBEKTOB U
MIPOIIECCOB C MOMOIIBIO AUCKPETHBIX JaHHBIX.

CumBon. Andasur. MomHocts andasuta. J[Bonunsiii andasur. KomumuectBo
BCEBO3MOXHBIX CJIOB (KOJOBBIX KOMOWHAIM) (UKCUPOBAHHON JUIMHBI B
nBonuHoM andasute. [IpeoOpasoBanue mo6oro andaBuTa K JBOHYHOMY.
KomngectBo  pa3znuuHbIX  CIOB  (PUKCHPOBAHHOW JUIMHBI B ajdaBuTe
orpe1eIEHHON MOLTHOCTH.

KoaupoBanue ciMBOJIOB OTHOTO ajipaBHUTa C MOMOIIBIO KOJAOBBIX CJIOB B APYTOM
andaBute, KojoBas Tabnuma, JAekogupoBaHue. KoaupoBaHHE TEKCTOB.
PaBnomepnsrii koa. HepaBHomepnsiii koa. Komuposka ASCII. BoceMuOuTHEBIE
koaupoBkH. [Tonstue o konupoBkax UNICODE. JlekoaupoBanue cooOLeHui ¢
WCTIOJIH30BAaHUEM PABHOMEPHOTO M HEPAaBHOMEPHOTo Koja. MHpopMannoHHBIH
00BEM TEeKCTa

Nudopmannonnsiii 006EM gaHHBIX. BUT — MUHUMAabHAs €IWHUIIA KOJIHMYECTBA
nH(pOpMaUK — ABOWYHBIA pa3psn. EauHUIBI m3MepeHus WHPOPMAIHOHHOTO
o0bEma naHHbIX. but, 6alT, kHnobaiiT, Mmeradbaiit, ruradbaint. CKOpocTh repenadyu
JTaHHBIX. EIMHAIBI CKOPOCTH MTepeiadn TAHHBIX

2.3

2.4

Kommposanue nBera. L{BeroBrie mogenn. Moaens RGB. ['my6una koaupoBaHusl.
ITamutpa.

PactpoBoe u BekTOpHOE mpencTaBieHue uzoOpaxeHuil. [lukcens. OreHka
MH(POPMAIIMOHHOT0 00bEMa IrpaMueCKUX JAHHBIX JUIs paCTPOBOT0 N300paKEeHHS

KomupoBanue 3Byka. PaspsgHocTs M wacrora 3anmucu. KosmdecTBo KaHaloB
3aIIHCH.

OneHka KOJIMYECTBEHHBIX IIapaMETPOB, CBSA3aHHBIX C IPEACTABICHUEM H
XpaHEHUEM 3BYKOBBIX (ailioB

2.5

Heno3uimonHble ¥ MO3UIIMOHHBIE CUCTEMBI cuucienus. Andasut. OcCHOBaHUE.
Pazsépuytas dopma 3ammcu ymcna. I[lepeBoa B JAECATUYHYIO CHCTEMY YHCEN,
3allMCAHHBIX B IPYTUX CUCTEMAX CUUCIICHHUS.

PuMmckas cucreMa cUmcieHUS

2.6

JIBonuHas cucrema curcienusd. [lepeBon nensix uncen B npeaenax ot 0 go 1024
B JIBOUYHYIO CUCTEMY cuucieHus. BocbMepuuHas cucrteMa cuucinenus. [lepeson
YUCEeNT W3 BOCBMEPUYHON CHCTEMBI B JIBOMYHYIO U JIECATHUYHYIO CHCTEMBI U
oboparno. lllectHanmarepuynas cuctema cuucieHus. llepeBox umcen u3




IECTHAAIATEPUYHON CHUCTEMBbl B JBOMYHYIO, BOCBMEPUUHYIO U JIECSITHYHYIO
cucteMbl U oOpaTHO. ApudMeTHyeckue Oorepanud B JBOMYHON cUCTeMe
CUMCJICHHSI

2.7

2.8

2.9

2.10

Jlornueckue  BbICKa3blBaHMs.  JlorMdyeckue  3HAYEHUs  BBICKA3bIBAHMM.
OneMeHTapHble U COCTaBHBIC BbICKa3bIBaHMA. Jlormueckue omnepanuu: «m»
(KOHBIOHKIUS, JIOTMUECKOE YMHOXEHME), «HWIN» (IU3BIOHKIMS, JIOTMYECKOE
CIIO’)KEHHE), «He» (1oruyeckoe orpuuanue). [Ipuopurer noruyeckux oneparui.
Onpenenenre UICTUHHOCTH COCTaBHOT'O BBICKA3bIBAHUS, €CJIM U3BECTHBI 3HAUECHHUS
UCTUHHOCTU BXOZSIIMX B HETO DJJEMEHTAPHBIX BBICKA3bIBaHMU. Jlormyeckue
BbIpakeHus. [IpaBuia 3amucu joruyeckux BbIpaxeHud. IlocTpoenue Tabmui
UCTUHHOCTH JIOTHYECKUX BBIPAKEHUN

Jlormdeckue 3jeMeHThl. 3HAKOMCTBO C JIOTHYECKHMH OCHOBaMH KOMITIBOTEpA

HenpepbiBHble U JquckpeTHble Mojenu. VmutaunmonHele mopaenu. Mrposele
mozenu. OneHKa aJeKBaTHOCTH MOJIENIU MOJAEIUPYEMOMY OOBEKTY M LEIIM
MO/JICJIMPOBAHUS

Tabmuunbie Mmoxenu. Tabnuia Kak MpejacTaBiICHUE OTHOIICHUs. bas3bl TaHHBIX.
OT60p B TaOJIHIIE CTPOK, YIOBJICTBOPSIIOIINX 33JAHHOMY YCIIOBHIO
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2.12

3.1

I'pad. Bepumuna, pebpo, mytb. OpueHTHpPOBaHHbIE M HEOPUEHTHPOBAHHBIE
rpadbr. JlnmuHa (Bec) pebpa. BecoBas matpuua rpada. [nuna mytu Mmexny
BepmHaMu rpada. [louck ontumanbsHoro myt B rpade. HavanpHas BepuinHa
(MCTOYHMK) ¥ KOHEYHas BeplMHa (CTOK) B OPHEHTHUPOBAaHHOM rpade.
Boruucnenue koanuecTBa nyTed B HaIIPaBJICHHOM allUKIMYECKOM Ipade

Hepeso. Kopens, BepimHa (y3en), Juct, pedpo (ayra) nepeBa. Beicota nepesa.
[Monnepeso. Ilpumepsl wucmons30BaHus JepeBbeB. llepebGop BapwaHTOB ¢
MIOMOIIIBIO JIepeBa

AJTOpPUTMBI U IPOTPAMMUPOBAHHE

CaoiictBa anropurma. CriocoObl 3amucu aaroputMa (CIOBECHBIH, B BHJE OJOK-
CXEMBI, IPOTPaMMa).

CocraBieHue aaropuTMOB M IPOrpaMM C UCHOIb30BaHUEM BETBICHHM, IIMKIIOB U
BCIIOMOTATENILHBIX allTOPUTMOB Ui yrpaBieHus: wucrnonHutenem (Pobor,
UYepenamika, YepT&xHUK U Apyrue). BologHeHne alropuTMOB BPYUYHYIO M Ha
KOMITBIOTEpE

3.2

S3sik mporpammupoBanus (Python, C++, Tlackans, Java, C#, IlIkoabHbIN
AnropurMuyeckuii S3bIK).

Cucrema npOrpaMMHUPOBAHUSA: PEJAKTOp TEKCTa MpPOrpaMM, TPAHCIATOP,
OTJIa4UK.

IlepemeHHasd: Tun, uMms, 3HadeHue. llenble, BEIIECTBEHHBIE W CUMBOJIBHBIC
IIEPEMEHHBIE.

Omneparop mnpucBauBaHus. ApudmMeTHUecKue BBIPAKEHUS U TOPAJOK HX
BbIYMCIICHHs. Onepanuu ¢ UeIbIMA YACIaMU: LIEJIOYUCIIEHHOE JENEHHNE, OCTaTOK
otT aeneHus. BerBienus. CocTaBHbIE yCIIOBUS (3aIIUCh JOTUYECKUX BBIPAXKEHUN
Ha U3y4aeMoOM sI3bIKe MporpaMmmupoBanus). Haxoxaenne Munumyma

U MakCUMyMa U3 JABYX, TpEX M 4YETBIpEX uucel. PelleHune KBaIpaTHOIO
YpaBHEHUsI, UMEIOLIETO BEIIECTBEHHbIE KOpHU. L{MKI ¢ ycnoBuem. ANropurm
EBkimna U1 HaX0XJAeHUsT HanOOJIbIIEro o0IIero AEIUTENs ABYX HATypajJbHBIX
yucen. Pa3OueHue 3amucu HaTypaJbHOTO 4YHCla B TO3ULIHUOHHOW CHUCTEME C
OCHOBAaHMEM, MEHBIIMM WM paBHbIM 10, Ha oTnenbHble nHUGppsl. Luka c
MIEPEMEHHON. AJNTOPUTMBI NPOBEPKH ACIUMOCTH OJHOTO LEJIOr0 4YHuciia Ha
JApYroe, MIpOBEPKU HATYPAIBbHOIO YUCJIA HA IPOCTOTY




3.3

OOpaboTka CHMBOJBHBIX JaHHBIX. CHMBOJIBHBIE (CTPOKOBBIC) TEPEMEHHEIE.
[TocumBonpHas 00paboTka cTpok. Ilomcdyér yacTOThl MOSIBIEHHS CHMBOJA B
crpoke. Berpoennblie GyHKImH 11 00pabOTKU CTPOK

3.4

OmnpeneneHre BO3MOMKHBIX pE3YyJbTaTOB pPadOTHl alropuTMa IpH JAHHOM
MHO>KECTBE BXOJHBIX [AHHBIX, OINPENEICHUE BO3MOMKHBIX BXOJIHBIX [JaHHBIX,
IIPUBOJALINX K JAHHOMY pe3yJbTaTy

3.5

3.6

Tabnuunbie BenuuuHbl (MaccuBbl). OnHOMepHbIE MaccuBbl. CoCTaBlieHHE WU
OTJaIKa TMpPOTpamMM, pEAIM3YIOIIUX THUIIOBBIE AITOPUTMBI  0O0pabOTKH
OJTHOMEPHBIX YHCIOBBIX MAaCCHBOB, Ha OJIHOM M3 SI3BIKOB MPOTPAMMHUPOBAHUS
(Python, C++, Ilackans, Java, C#, IllkonbHbIii AnropurMudeckuii SI3bIK):
3al0THEHUE YHCJIOBOTO MAacCHBa CIYYalHBIMH YWCIAMH, B COOTBETCTBHH C
dbopMyIoit wiu nmyTéM BBOJA YHCEN, HAX0XKJIEHUE CYMMBbI DJIEMEHTOB MacCHBa,
JTUHEHHBIN TTOUCK 32JIaHHOTO 3HAYCHHUS B MACCHUBE, MOACUET JIEMEHTOB MAaCCUBA,
YAOBIETBOPSIOIIUX  33aJaHHOMY  YCIIOBUIO, HAaxXOXICHHE MHUHHUMAaJIbHOIO
(MakcUMalIbHOTO) 35ieMeHTa MaccuBa. CopTupoBka MaccuBa. OOpaboTKa MoToKa
JAHHBIX: BBIYMCICHUE KOJIMYECTBA, CYMMBI, CpPEIHEr0 apu(pMETHUECKOro,
MUHUMAJIBHOTO ¥ MaKCHMAJBLHOTO 3HAUEHUS DJIEMEHTOB IOCIEI0BATEIIHBHOCTH,
yIOBJIETBOPSIOLINX 3aIaHHOMY YCIIOBHIO

VYupasnenue. Curnan. O6patHast cBs3b. [lomydenue curHaioB OT HU(PPOBBIX
JaTYNKOB (HampuMep, KacaHWs, pacCTOSHUS, CBETa, 3ByKa). [Ipumepbl
UCIOJb30BaHUSl TMPUHIMIA OOpaTHOHW CBSI3U B CHUCTEMax yIpPaBJICHUS
TEXHUYECKHUMH YCTPOWCTBAMH C IIOMOINBIO JATYUKOB, B TOM 4HCIIE B
pPOOOTOTEXHUKE

WudopmannoHHbIe TEXHOIOTHH

4.1

4.2

4.3

4.4

TekcToBbIe TOKYMEHTHI M HX CTPYKTYpPHBIC 3JIEMEHTHI (CTpaHmIa, ad3al, CTpoKa,
CJIOBO, CUMBOJ).

TexkcToBBI mpoLecCOp — HUHCTPYMEHT CO3JaHUs, pPEJAKTUPOBAHUS H
dbopmatupoBanusa TekcToB. [IpaBuma Habopa TekcTta. PemakTupoBaHHe TEKCTa.
CaoiictBa cumBosyoB. Illpudrt. Tunsl mpudtoB (pyOieHble, ¢ 3acedykamy,
MoHoIupuHHEIE). [lomyxupHoe U KypcuBHOe HauepraHue. CBolcTBa a03ales:
rpaHullbl, ad3alHbINA OTCTYI, HHTEpBaJ, BbIpaBHUBaHUE. [lapaMeTpsl cTpaHUIIbL.
CruneBoe ¢dopmatupoBanue. CTpyKTypHUpOBaHHE HH(POPMALMM C MOMOILBIO
CIIUCKOB U Ta0ymil. MHOTOYpOBHEBBIE CITUCKH. J[00aBiieHIe TaOIHI] B TEKCTOBBIC
JOKYMeHThl. BcraBka n300paskeHUIl B TEKCTOBbIE JOKYMEHTHI. (OOTexaHue
n300pakeHui TeKCTOM. BKITFOUeHHE B TEKCTOBBIN JOKYMEHT JuarpamMm, Gopmy,
HyMepalu CTPAHMIL, KOJIOHTUTYJIOB, CChUIOK U JPYTUX 3JIEMEHTOB

PactpoBrie pucynku. Mcnonb3oBanue rpauueckux MpUMUTHBOB.

Omneparuu penakTUpoBaHus Tpaduueckux OOBEKTOB, B TOM UHUCIE IU(POBBIX
dotorpaduii: U3MEHEHHEe pa3Mmepa, oO0pe3Ka, MOBOPOT, OTpaKeHUe, padbora c
obOnacTsiMu (BBIJEJICHHE, KOMMPOBAaHUE, 3aJMBKa I[BETOM), KOPPEKITUS IIBETA,
SIPKOCTH ¥ KOHTpacTHOCTU. BekTopHas rpaduka. Co31aHne BEKTOPHBIX PUCYHKOB
BCTPOCHHBIMH CPEJICTBAMH TEKCTOBOTO TMPOIECCOpa WU JPYTHX MPOrpaMm
(mpunoxenwuii). JlobaBieHre BEKTOPHBIX PUCYHKOB B JJOKYMEHTBI

[ToaroroBka MynbTUMETUIHBIX mpe3eHTarumil. Cnaia. JloOaBieHue Ha craifg
TeKcTa U n3o0paxeHuil. Pabora c Heckonpkumu crnaitnamu. Jlo6aBieHne Ha clai
ay/IMOBHU3YyaJIbHBIX TaHHBIX. AHUMaIMs. [ unepcchuiku

Tunel fgaHHBIX B suYelKax dIIGKTPOHHOM Tabnuiel. PenaktupoBanue u
dbopmatupoBanre Tabmuil. BcTpoeHHble GyHKIMHM I8 MOMCKAa MaKCHUMyMa,
MUHUMYyMa, CYMMBI U cpeaHero apudpmerudeckoro. CopTUpPOBKa [aHHBIX B
BBIZICICHHOM aAuana3zoHe. [locTpoenme amarpamMm (THCTOTpaMMa, KpyToBas
JqyarpaMma, ToueuHas guarpamMma). Beioop tumna nuarpammsl. IIpeoOpa3zoBanue




4.5

dbopmyn mnpu kommpoBaHuH. OTHOCHTENbHAs, aOCONIOTHAS W CMEIIaHHAS
apecanus

VY CnoBHBIC BBIYHUCIICHHS B 3JEKTPOHHBIX Tabnuiax. CyMMHpOBaHHE U TOACYET
3HAYEHWH, OTBEYAIOIIMX 3aJaHHOMY ycioBuio. OOpaboTka OoNbIIUX HAOOPOB
IaHHBIX. YKMCIeHHOE MOICTUPOBAHHUE B DJICKTPOHHBIX TAOJIHIAX




