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@enepanbHas paboyas mporpamma Mo ydebnomy mnpeamety «HHbopmaTukay
(6a30BBIN ypoBeHb) (mpenmeTHass o0iacTh «Marematuka W wHGOpPMaATHKay) (nanee
COOTBETCTBEHHO — TMporpamMma 1Mo uH(poOpMaTuke, HWHPOPMATHKA) BKIIIOYAET
MOSICHUTENBHYIO 3aMHCKY, COJIep)KaHne 00yUeHHUsI, TUIAaHUPYEMbIE PE3yIbTaThl OCBOCHUS
IpOTrpaMMBI 110 HHPOPMATHKE, TEMATHIECKOE INIAHUPOBAHUE, TIEpEUCHb (KOIU(PUKATOD)
pachpesieieHHbIX MO KjaccaMm MpPOBEpsieMbIX TpeOOBaHMU K pe3yabTaTaM OCBOCHUS
OCHOBHOM 00pa3oBaTEILHON MPOrpaMMbl OCHOBHOTO O0IIIETO 00pa30BaHUs U SJIEMEHTOB
cojiep)kaHus 1Mo MHpOpMaTUKe, TepeueHb (Koau(uKaTop) MpoBepseMbIX TpeOOBaHUIMA
K pe3yJibTaTaM OCBOCHHsI OCHOBHOM 00pa30BaTeIbHONW MPOrpaMMbl OCHOBHOTO OOIIIETO
o0pa3oBaHMs U AIIEMEHTOB COJICp)KaHUs TI0 HH(POPMAaTHKE.

HOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo wuHpOpMAaTUKE HA YpPOBHE OCHOBHOIO OOIET0 0O0pa3oBaHMS
COCTaBliecHa Ha OCHOBE TpeOOBaHMH K pe3yapTaTaM OCBOCHHUS OCHOBHOU
o0pa3oBaTenbHON MPOrpaMMbl OCHOBHOTO 00Iero oOpa3oBaHMsl, MPEACTABICHHBIX
B ®I'OC OOOQ, a Takxke (penepanbHOi padoyeii IpOrpaMMbl BOCITUTAHHUS.

[Iporpamma 1o mHpOpMaTHKE JaeT MPEACTaBICHUE O IENsIX, oOIeld cTpaTeruu
oOy4eHHsl, BOCIHUTAHUS U PA3BUTUS OOYYAIOIIUXCS CpeAcTBaMU HHGPOPMATUKHU
Ha 0a30BOM YpOBHE, YCTaHaBIMBAET O0O0s3aTENbHOE TMPEAMETHOE COJICpKaHHE,
IpeIyCMaTPUBAET €ro CTPYKTYPUPOBAHHUE 110 pa3jieiaM U TeMaM.

[Iporpamma 10 wWHGOPMATHKE OMNpPEAETseT KOJUYCCTBEHHBIE M KauyeCTBECHHBIE
XapaKTEPUCTUKU Y4eOHOro maTepuana Jyisl KaKJIO0TO Tojla U3y4YeHUs, B TOM YHCIIC
JUISL  COJIEPXKATENIbHOTO HAIMOJHEHHUS PAa3HOTO BUJA KOHTPOJs (IMIPOMEKYTOUHOMN
aTTecTallii OOYYarOIIUXCs, BCEPOCCUHCKUX MPOBEPOYHBIX pabOT, TOCYAapCTBEHHOU
UTOTOBOM aTTECTAIINM ).

[IporpamMma mo uH(OpPMATHKE SIBISIETCS OCHOBOHW MJisi COCTaBICHHS aBTOPCKUX
y4eOHBIX MPOTrpaMM, TEMATHIECKOTO TUIAHUPOBAHUS KypCca yUUTEIIEM.

ensmu wm3ydeHuss nHOOPMATUKKA HAa yYpOBHE OCHOBHOTO OOIIET0 0Opa3oBaHUS
SIBIISTFOTCSL:

(¢opMupOBaHHE OCHOB MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS Haykh WHOOPMATHKH, JOCTHXKCHHSAM HAYYHO-TEXHHYECKOTO
nporpecca ¥ OOIIECTBEHHOM TMPAaKTHKH, 3a CYET Ppa3BUTHs TMPEICTABICHUIN
00 mHpOpMaIMK KaK O BaKHEHIIEM CTPATETUYECKOM PECypCe pPa3BUTUS JUYHOCTH,
rocyapcTBa, OOINECTBAa, TMOHUMAaHHWS pPOAM  HHPOPMAIIMOHHBIX  IPOIIECCOB,
MH()OPMAITMOHHBIX PECYPCOB M MHPOPMAIMOHHBIX TEXHOJIOTHHA B YCIOBHUSIX MU(PPOBOH
TpaHchopMaIi MHOTHX cep KU3HH COBPEMEHHOTO 00IIECTBa;

o0OecrieueHne  YCJIOBUM, CIOCOOCTBYIOIIMX  PAa3BUTHIO  aTOPUTMHYECKOTO
MBIIUICHAS ~KaK  HEOOXOJWMOTO  YCJIOBHS  TPO(ECCHOHATBHON  JAESTENHHOCTH
B COBPEMEHHOM HH()OPMAIMOHHOM OOLIECTBE, MPEANOIaraloniero CrnocoOHOCTh
oOyuaronierocsi pa30uBaTh CIOKHBIE 3a]1a4 Ha 0oJiee MPOCThIE M10/13a/1a41, CPABHUBATH
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HOBBIE 33/1a4M C 3aJa4aMM, PEIICHHBIMH paHee, ONpEeAeNATh LIaru ISl AOCTH)KCHUS
pe3yiibTaTa U Tak J1ajee;

(opMupoBaHue W  pa3BUTHE KOMIIETEHIMI oOOywaroumxcs B  00JacTH
UCIOJIb30BaHUSl MH(OPMALMOHHO-KOMMYHHMKAIIUOHHBIX TEXHOJOTHI, B TOM YHCIE
3HaHWWA, YMEHUW W HABBIKOB pPaldOTBl ¢ HWHPOpMAIUEH, NpOrpaMMHpPOBaHMUS,
KOMMYHUKAllUM B COBPEMEHHBIX LU(QPOBBIX Cpelax B YCIOBUAX OOecnedeHus
nH()OPMAITMOHHON 0€30MaCHOCTH JIMYHOCTH 00YYaromerocs;

BOCIIMTAHWE OTBETCTBEHHOTO M H30MpATENbHOTO OTHOUIEHHMsS K HHGpOpManuu
C Y4YETOM IIPAaBOBBIX M JTHUYECKHUX aCHEKTOB €€ pacHpOCTPaHEHUs, CTPEMJICHUS
K TpOJODKEHHIO 00pa3oBaHusi B o0sacTd  HMH()OPMAIMOHHBIX  TEXHOJOTHI
U CO3MJATENbHOM JEITEIbHOCTH C NPUMEHEHUEM CpPEACTB HMH(POPMAIMOHHBIX
TEXHOJIOTUH.

HNupopmatrka B OCHOBHOM 00111eM 00pa30BaHUM OTPAXKAET:

CYUTHOCTb MHPOPMATHKH KaK HAyYHOUN AUCIUILINHBI, U3YJaroIe 3aKOHOMEPHOCTH
NpPOTEKaHHWs MW  BO3MOXXHOCTH  aBTOMAaTH3allMd  HMH()OPMAIMOHHBIX  TMPOIIECCOB
B Pa3IMYHBIX CUCTEMAX;

OCHOBHBIE 00JIACTH IPUMEHEHUSI UHPOPMATUKH, MPEKIE BCErO MHOOPMAIIMOHHBIE
TEXHOJIOTHH, YTIPABJICHHUE U COLIMATIBHYIO cepy;

MEXIUCUUIUIMHAPHBIA ~ XapakTep  uHGoOpMatuku U UHGOPMAIMOHHOMN
JESITETbHOCTH.

N3ydyenne nHOpMATUKH OKa3bIBae€T CYUIECTBEHHOE BJIMSHHE Ha (OPMHUPOBAHME
MHUPOBO33pEHUs OOYYaIOIMIErocsi, €ro >KMU3HEHHYIO MO3UIMIO, 3aKJIaJblBA€T OCHOBBI
NOHMMaHUsl NPUHIUIOB (QYHKUMOHUPOBAHUS W MCHOJIb30BAaHUS HH(DOPMALMOHHBIX
TEXHOJIOTHA KaKk HEOOXOIWMOTO HWHCTPYMEHTA MPAKTUYECKH JHO00H AesITeNbHOCTH
U OJHOTO W3 HaumOojiee 3HAUMMBIX TEXHOJOTMYECKHUX JIOCTH)KEHUH COBpEMEHHOU
qUBMWIM3AlMK. MHOTME NpeAMEeTHbIE 3HAHUS M CIOCOOBI AESTENbHOCTH, OCBOEHHBIE
OOy4aromuMuUCs TPU W3YYeHUH WH(POPMATHKH, HAXOIAT MPUMEHEHHE KaK B pamMKax
00pa30BaTEILHOTO Ipoliecca MpPH  H3YYEHUM JPYyTUX HPEIMETHBIX O00JIacTew,
TaK U B WHBIX JKU3HEHHBIX CHUTYAIMsIX, CTAHOBSTCS 3HAYMMBIMHU i1 (POPMHUpPOBAHUS
KauyecTB JIMYHOCTH, TO €CTh OPHEHTHPOBAHBI Ha (POPMHUPOBAHUE METANPEIMETHBIX
Y JINYHOCTHBIX PE3yIbTaTOB O0yUEHHUSI.

OcHoBHBIE 3amaunm ydyeOHoro mpeamera «WHdpopmarukay — chopMHUpOBaTH
y O0y4JarOIINXCS:

MMOHUMaHUE TIPUHITUIIOB YCTPOUCTBA U (PYHKITMOHUPOBAHUS OOBEKTOB MU(PPOBOTO
OKpY)XCHHSI, TIPEJCTAaBJICHUs OO0 HCTOPUM W TEHACHUMUAX pPa3BUTUS WH(POPMATUKU
neproza 1udpoBoii TpaHchopMaIK COBPEMEHHOT'O O0ITECTBA;

3HAaHWSA, YMEHUS M HaBbIKM TPAMOTHOW TIOCTAHOBKM 3ajad, BO3HHKAIOLIMX
B TIPAaKTUYECKON MEATEIBHOCTH, IJII WX PEIICHUS C TMOMOIIbI0 HHPOPMAIIMOHHBIX
TEXHOJIOTHiA, yMEHHS U HABBIKU ()OPMATM30BAHHOTO OMHMCAHUS MTOCTABICHHBIX 3a7a4;

0a3zoBble 3HaHUS 00 HMHPOPMALMOHHOM MOJEIUPOBAHUM, B TOM YHCIIE
0 MaTeMaTU4YE€CKOM MOJIEIUPOBAHNUH;
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3HAHWE OCHOBHBIX aJTOPUTMHUYECKUX CTPYKTYp U YMEHHUE MPUMEHSIThH 3TH 3HAHUS
JUTS TIOCTPOCHHUS aJITOPUTMOB PEIICHHUSI 3a/1a4 TI0 UX MaTeMaTHIECKIUM MOJICIISIM;

YMEHHSI ¥ HABBIKH COCTABJICHUS MPOCTHIX MPOTPAMM I10 TIOCTPOCHHOMY aJITOPUTMY
Ha OJTHOM U3 SI3BIKOB IIPOrPaMMHUPOBAHUS BEICOKOTO YPOBHS;

YMEHHS U HABBIKK 3PPEKTUBHOTO HCIIOIH30BAHMS OCHOBHBIX THUITOB MPUKIIATHBIX
nporpamMM  (MPWJIOKEHHI) OOIIero Ha3HA4YeHWS W WHQPOPMAIMOHHBIX CHUCTEM
JUTSL PEIICHHS ¢ WX TMOMOIINBI0 MPAKTHYECKUX 3a/ay, BlIajieHne 0a30BBIMH HOPMaMH
WH(GOPMALIMOHHON ITUKH U MIpaBa, OCHOBaAMH MH()OPMALIMOHHON OE30MMacCHOCTH;

YMEHHE TPaMOTHO MHTEPIPETUPOBATH PE3yJIbTaThl PEUICHUS MPAKTUICCKUX 3a]1ad
C TMOMOIIBI0 WH(GOPMAIMOHHBIX TEXHOJOTHH, MPUMEHSTHh IOJyYCHHBIC PE3yJIbTaTh
B TIPAKTHYECKOM eATEeIHLHOCTH.

e u 3amaun w3ydyeHUs HWHOOPMATUKM HA YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHMsl ONPEICISIOT CTPYKTYPY OCHOBHOI'O COJEpKaHUS Y4eOHOro Npeamera
B BU/JIE CIICAYIOIIUX YETHIPEX TEMATHUECKUX Pa3/IeIIOB:

1 poBasi rPaMOTHOCTb;

TEOPETUYECKHE OCHOBBI MH(DOPMATHKY;

ITOPUTMBI U TPOTrPAMMHUPOBAHNE;

nH()OPMAITMOHHBIC TEXHOJOTHH.

OO611ee YncIo YacoB, pEKOMEHIOBAHHBIX ISl U3y4YeHUs! nH(DOpMaTHKU Ha 0a30BOM
ypoBre, — 102 yaca: B 7 kmacce — 34 yaca (1 yac B Hexenmo), B 8 kimacce — 34 yvaca
(1 gac B Heen0), B 9 kinacce — 34 yaca (1 yac B HeZIEIIO).
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COLEPKXAHUE OBYUYEHMUA

7 KJIIACC

Hu¢posBas rpaMoTHOCTH
Komnvromep — ynugepcanvroe ycmpoiicmeo oopabomku OaHHbIX.

KoMmneiorep — yHHMBEpcadbHOE BBIUHUCIUTENIBHOE YCTPOMCTBO, paloTaroliee
[0 mporpamme. THIIBI KOMIIBIOTEPOB: II€PCOHAIBHBIE KOMIIBIOTEPBI, BCTPOCHHBIC
KOMITBIOTEPBI, CYIIEPKOMITbIOTEPBI. MOOUIIbHBIE YCTPOUCTBA.

OcHOBHBIE KOMIIOHEHTHI KOMIIBIOTEpA U UX Ha3HaueHue. [Iponeccop. OnepaTuBHas
U JIOJITOBPEMEHHAs MaMsTh. Y CTPOICTBA BBOJA U BbIBOJIa. CEHCOPHBIN BBOJI, JaTYUKU
MOOWMJIBHBIX YCTPOUCTB, CPEACTBA OMOMETPUUECKOIN ayTeHTU(PUKALIUU.

Hcropust pa3BUTHS KOMIIBIOTEPOB M IporpamMMHOro odecrneudenus. llokoseHus
KOMIIBIOTEPOB. COBpEMEHHBIE TEHACHIIMM Pa3BUTHSI KOMITBIOTEPOB. CyIEepKOMIIBIOTEPHI.

[TapaienpHbIe BEIYACICHMSL.

[lepconanbHblil KOMIbIOTED. [IpoLieccop u ero xapakTepUCTUKH (TaKTOBas YacTOTa,
pa3psaaHocTh). OnepartuBHas namAth. [lonroBpeMeHHass mamsTh. Y CTpOICTBa BBOJA
1 BbIBOJA. O0BEM XpaHMMBIX JaHHBIX (ONEpATHBHAs MaMITh KOMIIBIOTEPA, JKECTKHIA
M TBEPJOTENbHBIA JIMCK, TOCTOSHHAasg NaMATh CcMapT(OHa) U CKOPOCTh JIOCTyIa
JUISL PA3JIMYHBIX BUJI0B HOCUTEIIEH.

TexHuka 6e30macHOCTH U NpaBuiIa pabOThl HA KOMIIBIOTEPE.

IIpoepammel u Oannvle.

[Iporpammuoe  oOecrieueHue  KoMmmbloTepa.  [IpukiiamHoe  mporpaMMmHOe
obecrnieuenue. CuctemHoe nporpamMMmHoe obecrieueHre. CHUCTEMBbl POTPAMMUPOBAHUS.
[IpaBoBass oxpaHa mporpaMMm H© JaHHbIX. becmiatHble ©  yCJIOBHO-OECIJIaTHBIC
nporpammbl. CBOOOAHOE MTpOrpaMMHOE OOeCIieYeHHE.

@aitnbl 1 manku (katanoru). [IpuHiunel noctpoenus (aitoBeix cucteM. [lomHoe
ums (aitna (manku). I[lyte x ¢aitny (manke). PabGora c¢ ¢aitmamu u KaTajsoramu
CpPEACTBAaMM OIEPALMOHHOM CHUCTEMBI: CO3/IaHUE, KOIHUPOBAHHE, IMEpPEMENIECHNUE,
neperuMeHOBaHUE U yaaieHue ¢aiiaoB u nanok (karanoro). Tumnsl daitioB. CBoiicTBa
daiinoB. XapakTepHble pa3Mepbl (ailioB pazIUYHBIX THUIMOB (CTpaHUIIA TEKCTa,
ANIEKTPOHHAsT KHWTa, (oTorpadus, 3amuch MECHU, BUICOKIHI, MOJIHOMETPAKHBIN
bunpMm). ApxuBainusa AaHHBIX. Vcmonb3oBaHMe mporpaMM-apXxuBaTOpoB. DailioBbIi
MeHekep. Ilonck ¢aimoB cpecTBaMH ONEPAITMOHHON CHCTEMBI.

KomnploTepasie BUPYCHI W APYru€ BpPEIOHOCHBIE Mporpammsbl. IIporpamMmbl
JUISL 3aIIUTHl OT BUPYCOB.

Komnvromepnuoie cemu.

OO6beaunenne kKoMmmbloTepoB B ceTh. CeTh MHTepHET. Beb-cTpanuna, BeO-cailT.
Crpykrypa aapecoB BeO-pecypcoB. bpaysep. Ilouckosbie cuctemsl. [louck nadopmarimu
M0 KJIFOYEBBIM CJIOBaM U 10 U300pakeHuto. J[octoBepHOCTh HHMOPMAIUH, TOTyYSHHOM
u3 HTepHeTa.

CoBpeMeHHbIE CEpBUCHI MHTEPHET-KOMMYHHKAIIUH.
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CereBoil »THKET, 6a30Bble HOPMbI MH(GOPMALIMOHHON 3TUKU W MpaBa Mpu padoTe
B UnTepHere. CTparernn 6e3onacHoro noseneHus B laTepHere.

Teoperuueckne 0CHOBbI HH(POPMATHKHU
Hugpopmayus u ungpopmayuonusie npoyeccul.

Nudopmanus — 0JHO U3 OCHOBHBIX MTOHSATUN COBPEMEHHON HAYKH.

Nudopmanus kak cBeAeHUs, MpeIHA3HAUCHHBIC JJIi BOCIPHUSTHS YEJIOBEKOM,
U uHOpMaIMs KaK JIaHHbIE, KOTOPhIE MOTYT OBITh 00pabOTaHbl aBTOMATU3UPOBAHHON
CHUCTEMOM.

JINCKpETHOCTh JaHHBIX. BO03MOXHOCTh OMHCAHUS HEMPEPBIBHBIX OOBEKTOB
U TIPOIIECCOB C TOMOUIBIO TUCKPETHBIX JaHHBIX.

NudopmainimonHpie  MOpolecchl — MPOIECChl, CBS3aHHBIE C  XPaHECHUEM,
peoOpa3oBaHUEM U IIepeaaveii JTaHHBIX.

IIpeocmasnenue ungpopmayuu.

CumBoi. Andasur. MoutHocts andasuta. PazHO0Opas3ue SA3bIKOB U al(aBUTOB.
EcTtecTBeHHbIE U (pOpMaTIbHBIE SI3bIKA. AJI(PABUT TEKCTOB HA PYCCKOM sI3bIKE. [[BOMUHBIN
andasut. KonnuecTBo BCEBO3MOXKHBIX CIOB (KOJOBBIX KOMOMHAINKM) (PUKCUPOBAHHOU
JUIMHBI B ABOMYHOM andasurte. IIpeoOpasoBanue mo00ro andpaButra K JBOUYHOMY.
KonuyecTBOo paznuyHbIX CIIOB (DMKCUPOBAHHOW JJIMHBI B alipaBUTE OMNpPEAECICHHOU
MOIIIHOCTH.

KoaupoBanue cMMBOJIOB OAHOrO aji(aBuTa ¢ NOMOIIBIO KOJIOBBIX CIOB B JPYrOM
andasute, KogoBas TabIUIA, TEKOAUPOBAHNE.

JIBonunsiil koA. [IpencraBiieHne TaHHBIX B KOMITBIOTEPE KaK TEKCTOB B JBOUYHOM
andasure.

NudopmanmoHHblii 00beM JaHHBIX. BUT — MHUHHMMalIbHasE €IUHULA KOJIMYECTBA
nH(popManuu — IBOMYHBIA pa3psa. EquHunel usmepeHuss HHPOPMALMOHHOTO o0beMa
JIaHHBIX. buT, 0aiT, KUI00AaUT, MeradalT, ruradamnT.

CkopocTh mepenayd JaHHBIX. EJMHHUIBI CKOPOCTH MEpefadyd  JIaHHBIX.

KomupoBanne tekcroB. PaBHomepHbii kon. HepaBHomepnbii kox. Komuposka
ASCII. Bocemubutheie koaupoBku. [lonstue o  komupoBkax UNICODE.
JlexonupoBaHue COOOIIEHUH C HMCIOJIb30BAaHUEM PABHOMEPHOIO M HEPaBHOMEPHOI'O
kozaa. IHpopMalMoOHHbII 00BEM TEKCTA.

Hckaxxenue nndopmanuy npu nepeaaye.

O61ee npeacTaBiaeHUE 0 HU(GPOBOM MPEICTABICHNUN ayTMOBU3YaAIbHBIX U IPYTUX
HEIPEPBIBHBIX JTaHHBIX.

Komuposanue nsera. [[BeroBsie Mmoaenu. Moaens RGB. I'myOuna komupoBaHus.
[TanuTtpa.

PactpoBoe u BekTOpHOE TIpencraBieHue wuzoOpakeHuid. Ilukcenb. OueHka
nH(}OpPMAITMOHHOTO 00beMa rpadUueCKUX JAaHHBIX IS PACTPOBOTO N300PAKECHUS.

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

OneHka KOJIMYECTBEHHBIX TAPAMETPOB, CBA3AHHBIX C IIPEICTABICHUEM U XPaHEHHEM
3BYKOBBIX (haiiJIOB.
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NudopmanoHHbIe TEXHOJIOIHMU
Texcmosgvle 00KyMeHmbl.

TexcToBbIE JOKYMEHTHI M MX CTPYKTYpHBIE 3JIEMEHTHI (CTpaHHUIa, ab3all, CTPOKa,
CJIOBO, CUMBOI).

TexkcToBBIM  mpomeccop  —  HMHCTPYMEHT  CO3[aHMs,  PEJaKTUPOBAHUSA
u (¢opmatupoBaHusi TekcToB. [lpaBuia HabOopa Tekcra. PemakTupoBaHHE TEKCTa.
Cpoiictea cumBosioB. lpudr. Tumsr wmpudroB (pyOnenble, ¢ 3aceukamu,
MoHoIMpuHHbIE). [lomykupHOEe U KypcuBHOE HauepTanue. CBOMCTBA a03alleB: TPaHULIbI,
a03alHBId OTCTYI, MHTEpBaj, BbIpaBHMBaHHE. [lapamerpsl cTpanunel. CruieBoe
dopmatupoBaHue.

CrpykrypupoBaHue HHQOpMAIMM C IOMOIIbKO CHOUCKOB M  TaOJMIL.
MHoroypoBHeBble criickd. JloOaBieHne TabiuIl B TEKCTOBBIE JOKYMEHTHI.

BceraBka u300pakeHUil B TEKCTOBbIE JTOKYMEHTHL. OOTekaHuEe W300paKeHU
TEKCTOM. BKIItOUeHHE B TEKCTOBBII JTOKYMEHT IUarpamm, (popmyJsi, HyMepauuu CTPaHHIL,
KOJIOHTHUTYJIOB, CCBUIOK M IPYTUX 3JIEMEHTOB.

IIpoBepka mnpaBonucanus. PaccraHoBka mepeHOCOB. ['0JI0COBOM BBOJ TEKCTA.
OnTtuyeckoe pacno3HaBaHue Tekcta. KommbioTepHblii mnepeBoa. lMcmosib3oBaHue
cepBucoB MHTepHeTa 1511 00pabOTKU TEKCTA.

Komnvromepnas epagpuxa.

3HaKOMCTBO € rpaduueckuMu penaktopamu. PactpoBsie pucynku. Mcnonb3zoBanue
rpaguuecKux MPUMHUTHUBOB.

Onepauuu pegakTUpoBaHUsI Tpapuyeckux OOBEKTOB, B TOM YHCIE HUPPOBBIX
doTorpaduii: L3MEHEHHE pa3Mepa, 00pe3Ka, TOBOPOT, OTPaKEHHE, padboTa ¢ 00IaCTIMH
(BbIACIICHUE, KOMUPOBAHME, 3aJMBKa I1IBETOM), KOPPEKIMs IIBETa, SPKOCTH
Y KOHTPACTHOCTH.

Bekropnas rpaduka. Co3gaHue BEeKTOPHBIX PUCYHKOB BCTPOCHHBIMHU CPEICTBAMHU
TEKCTOBOTO MPOIECCOPa WIH APYTUX MPOTPaMM (TIpuiIokeHuit). J{o6aBieHre BEeKTOPHBIX
PUCYHKOB B JOKYMEHTHI.

Mynvmumeouiinvle npezeHmayuu.

[ToaroroBka MyabTUMEIUNHHBIX Mpe3eHTaruil. Cnaiif. JloOaBneHue Ha cllali]] TeKCTa
1 n3o0pakeHuii. Pabota ¢ HECKOIBKMMU ClIaiilaMHU.

JloGaBieHue Ha cliaii1 ay IMOBU3YaIbHbIX JaHHBIX. AHUMAaLUs. [ UnepcChUIKy.

8 KJIACC

Teoperuyeckne 0CHOBbI HH(POPMATHKHU
Cucmemvl cuucieHus.

Hemno3unmoHHble ¥ MO3UIMOHHBIE CUCTEMBI cuucieHus. AndaBut. OcHOBaHUE.
Pa3Bepnytas ¢dopma 3anucu uyucna. llepeBonm B JECATUYHYIO CHUCTEMY YHCED,
3aMMCaHHBIX B APYTHX CUCTEMAX CUUCIICHUS.

PumMckas cucrtema cuncieHus..
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JlBouuHasi cuctema cuucienus. [lepeBoa mnenbix uucen B npeaenax ot 0 go 1024
B JIBOMYHYIO CHUCTEMY cuuciieHus. BoceMepuuHas cucreMa cuncieHus. llepeBon uncen
U3 BOCBMEPUYHOM CHCTEMBl B JBOMYHYK) U JECATHYHYK) CHUCTEMBI U OOpaTHO.
[llecTHaguaTepuuHas cuctemMa cuucieHus. llepeBon yucen w3 mecTHaAUATEPUYHON
CUCTEMBI B IBOUYHYIO, BOCBMEPUYHYIO U JECATUUHYIO CUCTEMBI U 0OpaTHO.
ApudmeTrueckue onepanuu B IBOUYHON CUCTEME CUUCICHHUS.

Dnemenmuvt Mamemamuyeckoul 102UKu.

Jlornyeckue BBICKA3bIBaHUS. Jlornueckue 3HA4YCHUS BBICKA3bIBaHUI.
DJIEeMEHTapHbIC U COCTaBHBIC BBICKA3bIBaHHS. Jlornueckne oreparuu:
«» (KOHBIOHKIUSA, JIOTUYECKOE YMHOMXKEHHE), «UIn» (AUIBIOHKIMS, JOTUYECKOEe
CIIOKEHHE), «He» (JIorhdeckoe oTpullanue). [lpuopuTeT oruyeckux omnepaui.
Onpenenenne HMCTUHHOCTH COCTABHOTO BBICKA3bIBAHMS, €CIM HW3BECTHBI 3HAYCHUS
MCTUHHOCTH BXOSIIIUX B HETO 2JIEMEHTAPHBIX BhICKA3bIBaHUU. JIOTHUECKUE BBIPAKECHHUS.
[IpaBmma 3amucu JorMyYeckuxX BbIpakeHuil. [locTpoeHme TabIWIl HCTUHHOCTH
JIOTUYECKUX BBIPaKECHUH.

Jlormyeckue 3j1eMEHThl. 3HAKOMCTBO C JIOTUYECKMMH OCHOBAMHU KOMIIBIOTEPA.

AJITOPUTMBI ¥ IPOTPAMMHUPOBAHNE
Hcnonnumenu u ancopummul. Anzopummudeckue KOHCMpPYKYuu.

[Tonarue anropurma. McroaHuTeM anropuTMOB. AJITOPUTM Kak IJIaH yIPABICHUS
VICITOJIHUTEIIEM.

CgoiictBa anroputma. CrnocoObl 3amucy anroputMa (CIOBECHBIM, B BUAE OJIOK-
CXEMBI, TPOrpamMma).

AnroputMudeckue KOHCTpyKUMH. KoHCTpykums «ciemoBaHuey». JIMHEHHbIN
anroput™. OTpaHMYEHHOCTh JUHEHWHBIX aJTOPUTMOB: HEBO3MOXHOCTh MPEXYCMOTPETH
3aBUCHMOCTB IOCJIEIOBATENIBHOCTH BBINIOJIHSIEMBIX TEUCTBUI OT UCXOJHBIX TAHHBIX.

KoHcTpykuust  «BeTBIeHUE»: TMOJHas MW HemnojaHas (GopMmbl. BeinosiHeHue
U HEBBIOJIHEHUE YCJIOBHUS (MCTUHHOCTh W JIOKHOCTh BbICKa3biBaHMs). [IpocThie
Y COCTaBHBIE YCIIOBUSI.

KoHCTpyKIMsi «IOBTOpEHHMs»: ULHKIBI C 33aJaHHBIM YHUCJIOM ITOBTOPEHUHU,
C YCJIOBHEM BBITIOJTHEHUS, C IEPEMEHHOM IUKJIA.

Pazpabotka myisi  (QopMarbHOTO  WCHOJHUTENS  allTOPUTMaA, TPUBOJIAIIETO
K TpeOyeMoMy pe3ynbTaTy IMpU KOHKPETHBIX MCXOAHBIX JaHHBIX. Pa3paboTka
HECJIO)KHBIX AJITOPUTMOB C HCIIOJb30BAHWEM LMKJIOB W BETBJICHWMU MJI1 yIpPaBJIECHUS
(dbopMaTbHBIMU  WCTIOTHUTENAIMA, TakuMu Kak PoGor, UYepemamika, YepTexHUK.
BrinosiHeHre anropuTMOB BPYUYHYIO U HAa KOMIIbIOTEpe. CHHTaKCHUYECKUE U JIOTUYECKHE
omuOKku. OTKa3bI.

A3b1K npocpammuposanus.

Azpik  mporpammupoBanus (Python, C++, Ilackans, Java, C#, UlkonbHbIN
AnroputMudeckuil A3bIK).

CucrteMa nporpaMMUpOBaHUs: PEAAKTOP TEKCTA MPOTPaMM, TPAHCISTOP, OTIAUHK.
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[lepemennas: Tumn, ums, 3HaueHue. llenble, BelIECTBEHHbIE M CHUMBOJIbHBIC
HEpEMEHHBIE.

Oneparop mnpucBauBaHus. ApUPMETHUECKHE BBIPAKEHUS U MOPSJIOK HUX
BblunciaeHUs. Onepauuyd ¢ ILEJNbIMM YUCIAMU: LEJIOYUCIEHHOE [EJIEeHHUE, OCTaTOK
OT JICJICHUSI.

Betenenus. CoctaBHbIe YCIOBUSA (3aMMCh JIOTHUECKUX BBIPAXKEHUN HA H3y4aeMOM
A3bIKE IporpammupoBaHusi). HaxokaeHne MUHMMyMa M MakCUMyMa U3 JIBYX, TPeX
U YeThIpeX 4rcen. Perienne KkBaipaTHOTO ypaBHEHUS!, UMEIOLIETO BELIECTBEHHBIE KOPHHU.

JuanoroBasi OoTfiaJKka MpOTpaMM: MOIIArOBOE BBINOJHEHHE, MPOCMOTP 3HAYCHHIA
BEJIMYUH, OTJIA/I0YHBIN BBIBOJ, BEIOOP TOUKH OCTaHOBA.

Hukn ¢ ycnoBueM. Anroputm EBKnHaa 1uisi HaX0KJIE€HHS HAaWOOJIBIIETO OOILEro
JeNuTeNsT JBYX HATypaldbHBIX uYuceln. Pa30meHwe 3amucu HATypadbHOTO dYHCIa
B IO3UIMOHHOM CUCTEME C OCHOBAaHUEM, MEHBIIMM WU paBHbIM 10, Ha OTAEIbHBIC
nUQpHL.

[uxn ¢ mepeMeHHON. ANTOPUTMBI MPOBEPKU JEIMMOCTH OJHOIO LEJIOr0 YHucia
Ha JIpyroe, IpOBEPKU HATYPaJIbHOTO YKCia Ha IPOCTOTY.

OOpaboTka CHUMBOJBHBIX JaHHbIX. CHUMBOJIbHBIE (CTPOKOBBIE) IEPEMEHHBIE.
[TocumBonpHas 00paboTka cTpok. Ilojcdyer yacTOThl MOSIBIEHUS CHUMBOJA B CTPOKE.
Bcerpoennsie pyHkIuu a1 00paboOTKH CTPOK.

Ananuz aneopummos.

Onpenenenre BO3MOXKHBIX PpE3YyJIbTAaTOB palbOThl aJIrOpUTMa TPH JAHHOM
MHO>XECTBE BXOJHBIX JAHHBIX, OIPEACICHUE BO3MOXHBIX BXOJHBIX JAHHBIX,
IIPUBOISIIMX K JAHHOMY PE3YJIbTAaTYy.

9 KJIACC

Hu¢posas rpaMoTHOCTH
I'nobanvuas cemo Unmepnem u cmpamezuu 6€30nacHo20 nogeoeHus 8 Hell.

['mo6anbuas cetb Untepuer. IP-aapeca y3nos. CereBoe XxpaneHue TaHHbIX. MeTo b
WHIMBUIYAJIbHOTO U KOJUJIEKTUBHOTO pa3MelieHus HoBoW uH@opmanuu B MHTepHeTe.
Bonpuive nanHbple (MHTEPHET-IaHHbIE, B YACTHOCTH JJAHHBIE COLUAIIBHBIX CETEN).

[Tonsitue 00 wHPOPMAMOHHON O€30MacHOCTU. YTpo3bl HHGOPMAITMOHHON
0e30macHOCTH pU padoTe B r1100anbHOM CETH U METOIbI TpoTUBOIeHCTBUS UM. [IpaBuna
0e3onacHoi ayTeHTH(pUKaLMK. 3amuTa JndyHoi uHdopmaiuu B UutepHete. bezonacubie
cTpareruu nosenaeHus: B Martepuere. IIpenynpexxaeHue BOBIEUYEHNS B JECTPYKTUBHBIE
U KpUMHUHAJIbHBIE (OPMBI CETEBOM AaKTUBHOCTH (KHOEpOYJIMHT, (DUILIMHT W ApyTHe

dbopmsI).
Paboma 6 ungpopmayuonnom npocmparcmee.
Bunel nmesrenpHOocTH B MHTEpHETE. MHTEPHET-CEPBUCHI: KOMMYHHKAIIMOHHBIC

CEpBUCHI (MOUYTOBAs CIyk0a, BUI€0-KOH(DEPEHII-CBA3b U JIPYTUE), CIIPABOYHBIC CITYKObI
(kapThl, pacmucaHusi W JpPYTHE), TOWUCKOBBIC CIYXKOBI, CIy>KObI OOHOBIJICHUS

10
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MpPOrpaMMHOT0 obecriedeHuss u Apyrue ciaykObl. CepBHUCHI TOCYJApPCTBEHHBIX YCIYT.
Ob6nauynble xpaHwiuiia naHHbIX. CpencTBa COBMECTHOM pPa3paOOTKH JTOKYMEHTOB
(onnaiia-oducs). [IporpammHoe obecrieueHne Kak BeO-CEpPBUC: OHJIAHOBBIE TEKCTOBBIC
U TpaduUYecKue peaakTOPbl, CPeabl pa3paboTKU MpOoTrpamMmMm.

Teopernyeckue 0CHOBBI HH(POPMATUKH
Mooenuposanue kax memoo noO3HaAHUAL.

Monens. 3amaum, pemaeMble ¢ TOMOINBIO MozenupoBanus. Krmaccuduxarmm
Mozened. MarepuanbHble (HaTypHble) M MH(POpMAalMOHHbIE Mojaenu. HemnpepblBHbIE
U JuckpetHble Mojaenu. HWmurtanmumonnele wmogenu. Wrposeie mogenu. OrneHka
COOTBETCTBHS MOJIESTU MOJIETIUPYEMOMY OOBEKTY U LIEJISIM MOJETUPOBAHHUSL.

TaOnuunbie Monenu. Tabnauia Kak npeacTaBIeHUe OTHOILICHUS.

ba3zbl ganubix. OTOOp B TaONMIE CTPOK, YIOBIETBOPSIIOUIUX 33JaHHOMY YCIOBUIO.

I'pad. Bepmmna, pedpo, myts. OpHeHTHPOBAHHBIE U HEOPUEHTUPOBAHHBIE Tpa(BbI.
JlnunHa (Bec) pedpa. BecoBas matpuiia rpada. nuHa myTu Mexay BepminHaMu rpada.
[louck ontumanbHOro mytu B rpadge. HayanbHas BepumivHa (MCTOYHMK) M KOHEYHAs
BepUIMHA (CTOK) B OPUEHTUPOBAHHOM Tpade. BbluncieHne KkoauuecTBa IyTed
B HaIlpaBJIEHHOM allMKJIN4YECKOM rpade.

HepeBo. Kopenb, BepiinHa (y3en), JHUCT, peOpo (ayra) nepeBa. BreicoTa nepera.
[lognepeso. Ilpumepsl ucnosib3oBaHust AepeBbeB. [lepedop BapuaHTOB C MOMOIIBIO
JiepeBa.

[TonsiThe MareMaTM4eCKOW MOJENTU. 3aJaud, pelaeMble ¢  MOMOUIBIO
MaTEeMaTHYeCKOTo (KOMITBIOTEPHOT0) MojaenupoBanus. OTinyne MaTeMaTHYeCKOn
MOJIEIU OT HATYPHON MOJIEJIHN U OT CJIOBECHOTO (JIMTEPATypPHOT0) ONMKUCAHUsI 0OBEKTA.

Otanbl KOMIIBIOTEPHOTO MOJEIUPOBAHUSA: IOCTAHOBKA 3a/layd, IOCTPOCHHE
MaTeMaTUYeCKOM MOJENH, MPOTpaMMHAsl peanu3alusi, TECTUPOBAHUE, MPOBEACHUE
KOMITBIOTEPHOI'O SKCIEPUMEHTA, aHAJIU3 €r0 PE3yJIbTaTOB, YTOUHEHUE MOJCIIH.

AJITOPUTMBI U IPOTPAMMHUPOBAHUE
Paspabomxka aneopummos u npocpamm.

Pasbuenune 3amaun Ha mnoazagayu. CoCTaBiICHHE QJITOPUTMOB W IPOTpamMm
C WCIOJb30BAHUEM BETBJICHUN, LHUKIOB W  BCIOMOTaTEIbHBIX  aJITOPUTMOB
JUTSL YOpaBJICHUS MCIOTHUTENeM PoOOT wim ApyruMu MCTIONHUTEISAMHU, TaKUMHU Kak
UYepenamika, YepTeKHUK U IPYTUMH.

Tabnuunsie BenmuuuHBl (MaccuBbl). OpHOMepHble MaccuBbl. (CocTaBlieHHE
U OTJaJKa MPOTPaMM, PEaU3yIONIUX TUIIOBBIC AJITOPUTMBI 0OPAOOTKHU OTHOMEPHBIX
YHCIOBBIX MAaCCHBOB, Ha OJTHOM M3 sI3bIKOB IiporpammupoBanus (Python, C++, [Tackais,
Java, C#, llIxonbHblil AnroputMuyeckuil S3bIK): 3alOJIHEHUE YKHCIOBOTO MaccUBa
CIIyJallHBIMM YHWCJIaMHU, B COOTBETCTBMHM ¢ (OpPMYJION WM TyTeM BBOJA 4YHUCEN,
HaxO0XJICHUE CYMMBbI 3JIEMEHTOB MAacCUBa, JIMHEHHBIA MMOWUCK 3aJaHHOTO 3HAYEHUS
B MAacCHUBE, IMOJCYET 3JIEMEHTOB MACCHBA, YIOBIECTBOPSIOUIUX 33a[aHHOMY YCJIOBHIO,
Hax0XJIEHUE MHUHHMAIbHOTO (MaKCUMAaJIbHOTO) »3JieMeHTa MaccuBa. CopTupoBKa
MaccCHBa.

11
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OOpaboTka MOTOKA MJAHHBIX: BBIYUCICHHWE KOJIMYECTBA, CYMMBI, CpPETHETO
apu(MeTUyecKoro, MHUHHUMAJIBHOTO W  MaKCHMAaJIbHOTO 3HAYEHHUS  DJIEMEHTOB
IIOCJIEIOBATEIbHOCTH, YAOBIECTBOPSIOIINX 3aJaHHOMY YCJIOBHIO.

Ynpaenenue

VYmupasienue. Curnain. OOpartHasi cBa3b. llomydeHue curHajgoB OT HHU(PPOBBIX
JATYMKOB (KacaHUs, pacCTOSHUS, CBETA, 3ByKa W Jpyroro). [Ipumepsl ucnonab3oBaHus
OpUHIMIA OOpaTHOM CBSI3M B CUCTEMax YIMPaBICHUS TEXHUYECKUMHU YCTPOWCTBaAMU
C TIOMOIIBIO TATYMKOB, B TOM UKCIIE B POOOTOTEXHUKE.

[Ipumepbl  pOOOTHU3MPOBAHHBIX CHUCTEM (CHCTEMa YIPaBICHUS JBUKEHUEM
B TPAHCHOPTHOW CHUCTEME, CBAapOYyHas JIMHUS AaBTO3aBOJA, ABTOMATH3WPOBAHHOE
YIIPABJICHUE OTOIUIEHUSI JOMa, ABTOHOMHAs CHCTEMA YNPABICHUS TPaHCIOPTHBIM
CPEIICTBOM U JPYTHE CUCTEMBI).

NupopMannoHHbIE TEXHOJIOTHH
OnekmponHnvle mabauybl.

[lonsiTue 00 >MEKTPOHHBIX TaOmMIax. TUOBl JaHHBIX B SYEHKAX AJIEKTPOHHON
tabnuipbl. PemaktupoBanne U (QopmatupoBanue Tabmuu. BceTpoeHHble (yHKIMH
Ul TOUCKAa MAaKCUMyMa, MHUHUMYMa, CYMMBI M CpPEIHEro apu(pMeTHYECKOro.
CopTupoBKa TaHHBIX B BBIJIEJIEHHOM auamna3one. [loctpoenne nuarpamm (rucrorpaMmma,
KpyroBas iuarpaMma, TodeuHas Auarpamma). Beibop tuna nuarpaMmel.

[IpeoOpa3oBanue Qopmyn mnpu KomupoBaHuu. OTHOcUTENbHAs, aOCOJIIOTHAs
Y CMEUIaHHas aJpecanus.

VYcaoBHBIE BBIYMCIECHHSI B JJIEKTPOHHBIX TaOiuuax. CyMMUpOBaHUE M IOJCYET
3HAUYCHU, OTBEYAIOIINX 3a/laHHOMY ycioBHui0. OOpabdoTka O00ibIIMX HAOOPOB TAHHBIX.
UucneHHoe MOACIUPOBAHUE B AJIEKTPOHHBIX TaOIUIIAX.

Hugpopmayuonnvle mexnonozuu 8 coepemeHHoM obujecmae.

Pons wHGOPMAIMOHHBIX TEXHOJIOTHMH B Pa3BUTUM SKOHOMHUKH MHpA, CTPAHBI,
perrona. OTKpbIThIE 00pa30BaTENbHBIE PECYPCHI.

[Ipodeccuu, cBsa3anHble ¢ HHPOPMATUKON U UHPOPMAIIMOHHBIMU TEXHOJOTHUSMH:
BeO-IM3aliHep, MPOTPAMMHUCT, Pa3padOTUYUK MOOWJIBHBIX MPUJIOKEHUN, TECTUPOBIIUK,
apXUTEKTOP MPOTPAMMHOTO 00ECITCUCHUS, CIICITUAIKCT 110 aHAJIU3Y JIaHHBIX, CHCTEMHBIN
aJIMHHHACTPATOP.

12
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IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA TIPOI'PAMMBbI
O UH®OPMATUKE HA YPOBHE OCHOBHOI'O OBILIEI'O
OBPA3OBAHUA

N3yuenue nHpopMaTHKU Ha ypOBHE OCHOBHOT'O 00IEro 00pa3oBaHMsI HAIIPABIEHO
Ha JIOCTHKEHHE OOYYaIOUIUMUCS JIMYHOCTHBIX, METAlPEJAMETHBIX W TMPEAMETHBIX
pE3yJIbTaTOB OCBOCHUS COAEpKaHUS Yy4eOHOT O IpeMeTa.

JIMYHOCTHBIE PE3YJIBTATBI

JIMdHOCTHBIE pe3ynbTaThl UMEIOT HAMMPABICHHOCTh Ha PEIICHUE 3a7a9 BOCIIUTAHUS,
Pa3BUTHS U COLUATIU3AIMK 00YUaIOIIUXCSl CPEICTBAMH YU4EOHOTO MpeMeTa.

B pesynbrare nuzyuenus uHGOpMaTUKU HA YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHuUs
y oOyuaromierocss OynyT chOpMUpPOBaHBI CIEAYIONIME JIMYHOCTHBIE PE3YJIbTaThl
B YAaCTH:

1) maTpHMOTHYECKOT0 BOCTIUTAHUSI:

IICHHOCTHOE OTHOIICHHE K OTCYECTBEHHOMY KYJIbTYPHOMY, HCTOPHICCKOMY
U HaydYHOMY HACJEIUI0, NMOHUMaHWE 3HAYCHHWS WH()OPMATHKA KaK HAYKH B JKH3HU
COBPEMEHHOr0 0O0IlecTBa, BIAJCHUE JIOCTOBEpPHOW HHPOpMAIMEH O TMepeoBbIX
MHPOBBIX W  OTCUCCTBCHHBIX  JOCTIIKEHHUAX B  obOmacth  WH(POpMATHKH
U HUHPOPMAIMOHHBIX TEXHOJOTUH, 3aWHTEPECOBAHHOCTh B HAYYHBIX 3HAHUAX
o i poBoit TpaHchopMalluid COBPEMEHHOTO O0IIIECTBA;

2) TyXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

OpPUEHTAIMS HAa MOPAIBbHBIE IIEHHOCTH W HOPMBI B CHUTYallMAX HPABCTBEHHOTO
BBIOOpA, TOTOBHOCTH OIIEHUBATh CBOE IOBEJACHUE U TOCTYNKH, a TAKXKE IMOBEJICHUE
Y TOCTYIKH JPYTUX JIFOJIEHM C TIO3WIMK HPABCTBEHHBIX W MPABOBBIX HOPM C YYETOM
OCO3HAaHUS TOCJIEACTBUHN MOCTYNKOB, AKTUBHOE HEIMPHUATUE ACOLMATBHBIX MOCTYIIKOB,
B TOM uucie B MIHTepHere;

3) rpa’kaIaHCKOro BOCTIMTAHMS

MPEICTAaBICHHE O COIMAIbHBIX HOpPMaXxX M MPaBHJIaX MEKIMYHOCTHBIX OTHOIICHUI
B KOJUICKTHBE, B TOM WYHCJI€ B COLHMAIBHBIX COOOIIECTBAX, COOJIIOJICHHE TMPaBHUII
0€30MacHOCTH, B TOM YHCJC HaBBIKOB 0E30MACHOTO IMOBEICHUS B WHTEPHET-CPEJIE,
TOTOBHOCTh K Pa3HOOOPA3HOM COBMECTHOM HEATEIIHHOCTH IPU BBHIMOJIHEHUH YYEOHBIX,
MO3HABATEIbHBIX  3ajad, CO3MaHMM  Yy4EOHBIX  IPOEKTOB, CTpEMIICHHUE
K B3aMMOIIOHHMMAHHIO W B3aUMOIIOMOIIM B IPOIECCE ATON Y4eOHOM eSITEIBHOCTH,
TOTOBHOCTh OILICHMBATh CBOE TMOBEACHHWE M TOCTYIKHA CBOMX TOBAPHIICH C IMO3UIMH
HPaBCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHMS MTOCICACTBHUI MOCTYIIKOB;

4) meHHOCTeil HAYYHOI 0 MO3HAHMS
c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHUYECKUX TMpeAcTaBieHuid 00 wuHdopManuy,
MH()OPMAITMOHHBIX MpoIeccaX U MH(POPMAITMOHHBIX TEXHOJOTHSIX, COOTBETCTBYFOIINX

13
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COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHON MPAKTUKU U COCTABIISIFOIINX
0a30BYI0 OCHOBY /JIsl HOHMMAaHUS CYIIHOCTH HAyYHOUM KapTUHBI MUDA;

MHTEpeC K 00yUEHUIO ¥ TO3HAHUIO, TF0003HATENbHOCTh, TOTOBHOCTh M CLIOCOOHOCTD
K camM000pa30BaHUIO, OCO3HAHHOMY BBIOOPY HAINPABIECHHOCTH WU YPOBHsS OOy4eHHUs
B JlaJbHEUIIIEM;

OBJIAJICHAE  OCHOBHBIMM  HAaBBIKAMU  MCCIIEIOBATEIbCKOM  JCSATEIBHOCTH,
YCTaHOBKA HA OCMBICIIEHUE OIbITa, HAOJIOJEHUIN, IIOCTYIKOB U CTpEMJICHHE
COBEPIICHCTBOBATh IYTH  JOCTMXKCHMS  MHIAUBUAYAIBHOIO M KOJUIEKTHBHOIO
OnmaronoayJus;

c(hOpMUPOBAHHOCTh HMH(POPMAIMOHHON KYJIbTYpbl, B TOM YHCIIE HAaBBIKOB
CaMOCTOSTENIbHOM palOThl € Y4YEOHBIMH TEKCTaMH, CIPABOYHOM JUTEpaTypoOu,
Pa3HOOOpa3HBIMU CpEACTBAMU HMH(OPMAIIMOHHBIX TEXHOJIOTHI, a TaKXKe YMEHUd
CaMOCTOSITENIbHO ONpPENENATh LEeJIM CBOEro O0y4YeHUs, CTaBUTh U (POPMYIHPOBATH
11 ceOsl HOBBIE 3a7]aud B yueOe M MM03HABaTEIbHOM J1€ATEIbHOCTH, Pa3BUBaTh MOTHUBBI
Y MHTEPECHI CBOEH MIO3HABATEIBHOM 1E€ATEIBHOCTH;

5) hpopMupoBaHUsI KYJbTYPbI 3/10POBbSI:

OCO3HAaHHUE LIEHHOCTU XHU3HH, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3/10POBBIO,
YCTaHOBKA Ha 3/10pOBbIi 00pa3 )KM3HU, B TOM YHUCIIE U 3@ CUET OCBOCHHUS U COOJIIOICHUS
TpeOoBaHMIt Oe3omacHoi IKCILTYaTalUH CPEICTB UH(POPMALIMOHHBIX
1 KOMMYHUKAIIHUOHHBIX TEXHOJIOTHUH;

6) TPy/10BOr0 BOCIIUTAHMSA:

MHTEpEC K TPaKTHUYECKOMY H3yuYeHHI0 mpodeccuid u Tpyaa B cdepax
npodeccruoHanbHOM NESITENIbHOCTH, CBA3aHHBIX C HHPOPMATUKOM, TPOTPaMMHUPOBAHUEM
U  WHPOPMAIMOHHBIMU TEXHOJIOTHSIMH, OCHOBAaHHBIMM Ha JOCTIDKCHHSX HAyKH
WH()OPMATUKH U HAYIHO-TEXHHUYECKOTO MPOTpecca;

OCO3HAHHBIM  BBIOOp W TIOCTPOCHUE  WHAWBUAYATHLHONH  TPaeKTOPUHU
o0pa3oBaHMsI M JKM3HEHHBIX IUIAHOB C yYE€TOM JIMYHBIX M OOIIECCTBEHHBIX HHTEPECOB
U IOTpeOHOCTEH;

7) 3K0JIOTHYECKOT0 BOCIIMTAHHUS:

OCO3HaHME II00ATHHOTO XapaKTepa IKOJIOTHIECKUX MPOOIIEM U IMyTEH NX pelieHus,
B TOM YHCJE C y4E€TOM BO3MOXHOCTEH WH(OPMAIMOHHBIX M KOMMYHHUKAITMOHHBIX
TEXHOJIOTHI;

8) apanTanuu o0y4aromerocss K N3MeHsIOIUMCSl YCJTOBUSAM COMAILHON 1
NPUPOIHOM Cpeabl:

OCBOCHHE OOYYAIOIIMMUCS COLMAIBHOTO OMbITAa, OCHOBHBIX COLMAIBHBIX POJIEH,
COOTBETCTBYIOIIMX BEIYyIIEH NEATEIbHOCTH BO3PACTa, HOPM U MPaBUI OOUIECTBEHHOTO
noBeieHus, (OpM COLMAIBHOM >KM3HM B TpyNHax M COOOIIECTBaX, B TOM YHCIE
CYILLIECTBYIOINX B BUPTYAJIbHOM IIPOCTPAHCTBE.
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METANIPEAMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIEe Pe3yabTaThl OCBOECHUS MPOTPAMMBI 10 UHHOPMATUKE OTPAXKAIOT
OBJAJICHUE YHHUBEPCAIbHBIMU  YYECOHBIMU  JIEUCTBUAMH — TO3HABATEIbHBIMU,
KOMMYHUKATHUBHBIMH, PETYJISITHBHBIMH.

ITo3HaBaTeIbHbIE YHUBEPCAJbHbIE YUeOHbIe NeiiCTBHUSA
Ba3oBble Jornueckue 1eMcTBUSA:

yMEHUE ONpEACNATh MOHATHSA, CO3/laBaTh 0OOOIICHUS, YCTaHABINBATh aHAJIOTHH,
KJacCU(PUIIMPOBaTh,  CAMOCTOSITEIHHO  BBIOMpAaTh  OCHOBAaHUS U KPHUTEPUU
I KiaccuduKaIMy, yCTaHABJIMBATh IPUYUHHO-CIEJACTBCHHBIC CBSI3H, CTPOUTH
JIOTUYECKHE PACCYXKJICHHS, MPOBOJIUTh YMO3aKIIOUEHUS (MHIYKTUBHBIC, JEyKTUBHBIC
Y 110 QHAJIOTUM) U BBIBOJIBL;

YMEHHE CO3/1aBaTh, MIPUMEHATh U MPEoOpa30BbIBATh 3HAKH W CHUMBOJIBI, MOJICIH
U CXEMBI JIUIS pellieHus Yu4eOHBIX M MO03HABATEIBHBIX 3a/1a4,

CaMOCTOSITEJIbHO BBIOMpaTh CIIOCOO pelieHus y4eOHOM 3amaud  (CpaBHMBATH
HECKOJIbKO BapUaHTOB pEILICHMS, BbIOMpaTh HauMOoJiee MOAXOMSIINIMI C y4eToM
CaMOCTOSITEIIHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble uccienoBaTeIbCKHeE 1eMCTBHUA:

dbopMyIUpOBaTh  BOMPOCH,  (UKCUPYIOIIUE  Pa3pblB  MEXKAY  pPeaabHBIM
U KeJIaTeIbHBIM COCTOSIHUEM CHUTYallMH, OObEKTa, U CaMOCTOSTEIbHO yCTaHABJIMBATh
HCKOMOEC U JJaHHOE;

OIICHUBATh Ha IPUMEHUMOCTh U IOCTOBEPHOCTh HH(MOPMAIINIO, TTOTYUYSHHYIO B XO/I¢
HCCJICIOBaHMS,

MPOTHO3UPOBATh BO3MOKHOE JaJIbHEHIIIEE pa3BUTHE IMPOIECCOB, COOBITUNA U HX
MOCJIC/ICTBUSL B AHAJOTMYHBIX WJIM CXOJHBIX CHUTyalMsX, a TaKXe€ BbIJIBUTAThH
MPENOJIOKEHUS 00 UX Pa3BUTUU B HOBBIX YCIIOBUSIX M KOHTEKCTaX.

Pabora ¢ unopmanmeii:

BBISIBIISITE  AeUIIMT WHGOPMAIIUKU, JTaHHBIX, HEOOXOJAMMBIX I PEIICHUS
MOCTaBJICHHOM 3aJ1a4H;

MPUMEHSTh Pa3IUYHBIC METObI, HHCTPYMEHTBI M 3aIPOCHI TIPH TIOMCKE U O0TOOpe
nH(}OpMAIUU WU JAHHBIX U3 UCTOYHUKOB C YUETOM MPEIIOKEHHON yueOHOM 3a1auu U
3aJIaHHBIX KPUTEPUCB;

BbIOWpaTh,  aAHAIM3HPOBATh, CUCTEMATH3UPOBATh W  HMHTEPIPETUPOBATH
MHGOPMAITUIO PA3TUYHBIX BUAOB U (OPM NPEICTABICHNUS;

CaMOCTOSITEJIbHO BBIOMpATh ONTUMAIBHYIO (OpMY MpeaCcTaBiIeHUs WHGOOPMAIUH
U WUTIOCTPUPOBATH pEIIaeMble 3a7aud HECJIOKHBIMH CXEMaMH, AWarpaMMaMH, WHON
rpadKoi U UX KOMOMHAIUSAMU;

OIICHUBATh HAJICKHOCTh MH(DOPMAIIUHU 10 KPUTEPUIM, TPEITIOKCHHBIM YIUTEIEM
W cHOPMYITUPOBAHHBIM CAMOCTOSITENHLHO;

3¢ (HeKTUBHO 3alIOMUHATh U CUCTEMAaTU3UPOBATh HH(POPMAIIHIO.
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KoMMyHUKAaTHBHbIE YHUBEpPCAJbHbIE Y4eOHbIE IeiiCTBUSA
OoO1enue:

COTIOCTABJISAITh CBOU CYXKJICHHS C CYXJACHUSMH JPYTrdX YYaCTHUKOB JHAJIOTra,
O0OHapyXUBaTh PA3IUYUE U CXOJICTBO MO3UIUNI;

nyOJIMYHO TPEJCTABIATh PE3yJIbTaThl BBITIOJIHEHHOTO ONBITa (PKCIEPUMEHTA,
UCCIIEIOBAHUS, POEKTA);

CaMOCTOSTEIILHO BBIOMpaTh (pOpMaT BHICTYIICHUS C YYETOM 3aJad MPe3eHTaIlun
1 0COOCHHOCTEH ayJJUTOPUU U B COOTBETCTBUH C HUM COCTABJISATh YCTHBIE U MUChbMEHHBIE
TEKCThI C UCTIOJIb30BAHUEM WILTIOCTPATUBHBIX MaTEPUAJIOB.

CoBmecTHAas1 1eITEJIbHOCTD (COTPYAHUYECTBO):

MMOHKUMATh U UCTIOJIb30BATh MIPEUMYIIIECTBA KOMAHHON Y UHANBUYyaIbHON paOOThI
[IPU PEIICHUN KOHKPETHOW MPOOJIEMbl, B TOM YHUCIIE MPU CO3AaHUN UH(GOPMAIMOHHOTO
MPOAYKTa,;

IPUHUMATh 1I€JIb COBMECTHOM HMH(POPMAIIMOHHON JESITCIBHOCTH 110 CcOOpY,
obpaboTke, mepeaade, popmanuzanuu HHGOPMAIMK, KOJJIEKTUBHO CTPOUTH JICUCTBUS
[0 €€ JOCTHXKEHHUIO: pacClpeleNiaTh POJIM, JOTOBAPUBATHCA, OOCYX IaTh IIPOIIECC
U pPe3ybTaT COBMECTHOM pabOTHI;

BBITIOJTHATH CBOIO YacTh paboThl ¢ HHpopmarued win WHOOPMAIIMOHHBIM
NPOAYKTOM, JOCTUTas KayeCTBEHHOTO pe3yjibTara II0 CBOEMY HallpaBJICHUIO
Y KOOPJIUHUPYSI CBOU JICMCTBUS C IPYTMMHU YJI€HAMU KOMaH/IbI;

OLICHMBATh  KAa4eCTBO CBOEro BKiIaga B  oOmwMid  MHGOPMAIMOHHBIN
IPOAYKT TIO KPHUTEPHSIM, CaMOCTOATEIBHO C(HOPMYIMPOBAHHBIM  y4aCTHHUKAMU
B3aUMO/ICHCTBUS,

CpaBHUBATh PE3yJbTaThl C UCXOJHOM 3ajauei W BKJIaJ Ka)KJIOro 4jeHa KOMAaHIbI
B JIOCTH)KCHHE PE3ylbTaTOB, pa3leisiTh c(epy OTBETCTBEHHOCTH U TIPOSBIATH
TOTOBHOCTH K MPEOCTABICHUIO OTYETA MEePe]l TPYIIOM.

PeryjnsiTuBHbIe YHHBEpPCAJIbHbIE Y4eOHbIE JeHCTBUA
Camoopranusanus:

BBISIBJISITh B KU3HEHHBIX M YYE€OHBIX CHUTyalusx MpoOJjieMbl, TpeOyroiue
peleHus;

OpPUEHTUPOBAThCA B  PA3IUYHBIX  MOAXOJAaX K  MPUHITUIO  PEUICHUH
(MHOUMBHIYaTbHOE MIPUHATHE PELICHUM, IPUHITUE PEIICHUH B TPYIIIE);

CaMOCTOSTENIbHO COCTaBIIATh aJTOPUTM pEIICHUS 3adaud (WM €ero 4Yacth),
BBIOMpaTh CHOCOO pelieHus y4eOHOM 3aJauyd ¢ y4eTOM HMEIOIIUXCS PECypCOB
U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBaTh TMpeajiaracMble BapHAHTHI
PELLICHU;

COCTABJIATH [JIaH ACHCTBH (IIJIaH peain3alii HAMEYEHHOTO AJITOPUTMA PEILICHHS),
KOPPEKTUPOBATh MPEIJIOKEHHBIN aJIrOPUTM C Y4Ye€TOM IIOJYyYEHHS HOBBIX 3HAHUM
00 U3ydaeMoM 00BEKTE;
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IPOBOAUTH BHIOOP B YCIOBHSX NPOTHUBOPEUYMBOM HHpOpMAIMK U  OpaTh
OTBETCTBEHHOCTD 32 PELICHNUE.

CamoxoHTpOJIb (pedaexcust):

BJIQ/IETh CIIOCOOAMH CaMOKOHTPOJISL, CAMOMOTHBAIIUH U peIICKCHH;

JaBaTh OLIEHKY CUTYallUH U MpEAJiaraTh IUIaH €€ N3MEHEHUS;

YUUTHIBATh KOHTEKCT U MPEIBUICTh TPYIHOCTH, KOTOpPHIE MOTYT BO3HHKHYTH
Opu  pelieHud y4eOHOM 3ajauu, aJanTUpOBaTh pEIICHHE K  MEHSIOMIMMCS
0OCTOSITENILCTBAM;

OOBSACHATH IIPUYUHBI JOCTUKEHUS (HemOCTHXKEHUS ) pEe3yIbTaTOB
MH(GOPMALIMOHHON JAESITENbHOCTH, JaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY, yYMETb
HaXOAUTb MMO3UTUBHOE B MIPOU3OLIEILIEH CUTYALNH;

BHOCHUTh KOPPEKTHUBBI B JESATCIBHOCTh Ha OCHOBE HOBBIX OOCTOSTEIBCTB,
M3MEHUBIIUXCS CUTYaIlMid, yCTAHOBJICHHBIX OMMUOOK, BOSHUKIIUX TPYIHOCTEH;

OLICHHBATh COOTBETCTBUE PE3YJIbTATA IIEJIH U YCIOBHSIM.

3MOHHOHaJ1bHBIﬁ HHTEJLJICKT:
CTaBHUTL ce0s Ha MECTO APYroro 4YcCjaoBCKa, IMOHMMATb MOTHBBI M HaMCPCHUA

APYTOro.

IIpunsaTHE ceds U APYTrUX:
OCO3HaBaTh HEBO3MOXHOCTh KOHTPOJIUPOBATH BCE BOKPYI JaK€ B YCIOBHUAX
OTKPBITOTO JOCTYyTMA K JTI0OBIM 00beMaM UHGOpPMAIIHH.

HPEIMETHBIE PE3YJIBTATDBI

K koHiy oOyuenust B 7 kiaacce y o0yuaronierocsi OyayT copMHUpOBaHbl YMEHUS:

HNOSICHATh HAa NPUMEpax CMBICH TMOHATHH «HMHPOpMaUsy, «UHPOPMAIMOHHBIN
nmporecc», «oOpaboTka wuHPOpMaALUKW», «XpaHeHHE UHOOPMAIMNY, «Iepenaya
uHbOpMaITUN Y,

KOAMpOBaTb U  JEKOAMPOBATh  COOOIIEHMS IO  33JaHHBIM  IpaBUJIaM,
JE€MOHCTPUPOBATh TIOHMMAaHWE OCHOBHBIX MPHUHIMIIOB KOJUPOBaHWS HWH(OpMamu
Pa3IMYHOM MPUPObI (TEKCTOBOM, TpapuecKoid, ayimuo);

CpaBHMBAaTh JJIMHBI COOOIIEHHWM, 3amUCaHHBIX B pa3IUYHbIX aidaBUTax,
OTIepUPOBAThH CAMHULIAMU U3MEPEHHsI HHPOPMAIIMOHHOTO 00beMa M CKOPOCTHU TIepeIaun
TAHHBIX;

OLICHMBATh M CPAaBHMUBATH pa3Mepbl TEKCTOBBIX, TpadUUEeCKUX, 3BYKOBBIX (HaijioB
1 BUJIe0(aitiios;

IPUBOJUTH TPUMEPbl COBPEMEHHBIX YCTPOWCTB XpaHEHHUS U Iepenadyu
nHpOpMAIH, CPAaBHUBATH UX KOJMUYECTBEHHBIC XapaKTePUCTHKHY;

BBIJICTISITh OCHOBHBIE JTambl B HCTOPUM ¥ TIOHUMAaTh TEHICHIIMH pPa3BUTHS
KOMITBIOTEPOB U TPOrPAMMHOT0 00eCrIeYeHUS;
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NoJIy4aTh M MCHOJIb30BaTh WHGOPMAIMIO O XapaKTEPUCTHKAX MEPCOHATIBLHOTO
KOMIIBIOTEpA M €r0 OCHOBHBIX »JJeMeHTax (MpoIeccop, ONepaThBHAas MaMSATh,
JOJTOBPEMEHHAs MaMATh, yCTPOKUCTBA BBOAA-BBIBOA);

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

OpUEHTHUPOBAThLCS B UEPAPXUUECKOU CTPYKType (aioBOi CHCTEMbI (3aMHUCHIBATH
noyiHoe uMs daiina (karagora), myTh K (ainy (kaTanory) 1o UMErIeMycs OMHMCAHHUIO
(baiI0BOM CTPYKTYPBhl HEKOTOPOTO HH(GOPMALIMOHHOTO HOCUTEJIS );

paboTtath ¢ GaityioBOM CUCTEMON MEPCOHATILHOTO KOMITBIOTEPA C UCTOIb30BAHUEM
rpadguueckoro wuHTEepdeiica, a HMMEHHO: CO3/1aBaTh, KOIMUPOBaTh, IepeMeNIaTh,
NEePEHMEHOBBIBaTh, YAANATh W apXUBUPOBaTh (ailibl M KaTalord, HCIOJIb30BaTh
aHTUBUPYCHYIO IPOTPAMMY;

MPECTaBIATh PE3yJAbTaThl CBOEH MEATEIBHOCTH B BHJE CTPYKTYPHPOBAHHBIX
WUTIOCTPUPOBAHHBIX TOKYMEHTOB, MyJIbTUMEINIHBIX MTPE3ECHTAIIHH;

uckatb HHpopmanuio B HMHTepHeTe (B TOM 4YHUCHe, IO KIIOYEBBIM CJIOBaM,
N0 M300paXEHUI0), KPUTUYECKU OTHOCUTBHCS K HaWJeHHOW HMH(OpMAaIMM, O0CO3HaBas
OMACHOCTb JUIsl JTMYHOCTH U OOIIECTBA PacHpOCTpaHEHUs! BPEIOHOCHOW MH(pOpMaluy,
B TOM YHCJIE€ IKCTPEMUCTCKOTO U TEPPOPUCTUYECKOTO XapaKTepa;

IOHUMAThb CTPYKTYpPY aIpeCOB BEO-pECypCOB;

UCIIOJIb30BaTh COBPEMEHHBIE CEPBUCHI MHTEPHET-KOMMYHUKAIIUH;

coOmonaTh TpeOoBaHUA OE€30MacHOM SKCIUTyaTallud TEXHUYECKUX CpEICTB
UH(OPMAITMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJOTHH, COONIIONATh CETEBOM ITHKET,
0a30Bble HOpPMBI MH(POPMAIMOHHON STUKH W TMpaBa Npu paboTe ¢ MPUITIOKECHHUSIMU
Ha JIFOOBIX yCTpolicTBax U B MIHTepHETE, BHIOMPATh 0€30IacCHbIE CTPATErUH MOBEICHUS
B CETH;

MPUMEHATh  METOABl  MPOPUIAKTUKH  HETAaTHBHOTO  BIUSHUS  CPEICTB
MH(GOPMAIIMOHHBIX 1 KOMMYHHKAITMOHHBIX TEXHOJIOTHIA Ha 37J0POBBE MOTH30BATEIS.

K koHniy oOyuenus B 8 kiacce y odyyatouierocs 0yayT cpopMupoBaHbl YMEHUS:

MOSICHATh Ha MPUMEpPax Pa3Iuyusi MEXIY MO3WLUHUOHHBIMH U HEMO3WIIMOHHBIMU
CUCTEMaMU CUHCIICHHUS,

3alMChIBATh U CpaBHUBATH 1enbie yucaa oT 0 10 1024 B pa3nuyHbIX MO3UIIMOHHBIX
crcTeMax CUMCIIeHus (C OCHOBaHUsIMH 2, 8, 16), BBIMOIHATL apU(PMETHUCCKHIE OTTEPaIun
HaJl HUMU;

pacKpbIBaTh CMBIC]I TIOHSTHH «BBICKA3bIBAHUE», «JIOTUYECKasi OIepauusy,
«JIOTUYECKOE BBIPAKECHUEY;

3alUChIBATh  JIOTUYECKHE BBIPAKEHUSI C  HCIOJb30BAHUEM  JIU3BIOHKIIHH,
KOHBIOHKIIMM W OTPUIIAHUS, ONPEETSATh UCTUHHOCTh JIOTUYECKUX BBIPAXKEHUN, €CIIH
U3BECTHBI 3HAYEHUS! MCTUHHOCTH BXOJSIIUX B HETO MEPEMEHHBIX, CTPOUTH TAOJIUIIbI
UCTUHHOCTH JIJISl JOTUYECKUX BBIPAXKEHUM;
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pPAcCKpbhIBaTh CMBICT TOHSTUH «UCIOJHUTENbY», «AJITOPUTM», «IIPOrpPaMMa,
NOHUMAsl Pa3HUILy MEXIYy YHOTpeOJeHHEM STUX TEPMHUHOB B OOBIICHHOW peyu
U B UHPOpPMATHKE;

OMKCHIBATH AJTOPUTM pEHICHUS 337a4yd Pa3jIM4YHbIMU CIOCO0aMHU, B TOM YHUCIE
B BHJIE OJIOK-CXEMBI;

COCTaBJISITh, BBIOJHATH BPYYHYI0 M Ha KOMIIBIOTEPE HECIOXKHBIE aJTOPUTMbI
C UCIOJIb30BAaHUEM BETBJICHUN U IIUKJIOB JJIS YIIPABICHUS UCIIOTHUTEIIAMU, TAKUMHU KaK
Po6ot, Uepenanika, UepTexHUK;

UCIOJIb30BaTh KOHCTaHThl W TIEPEMEHHBIC pPA3IUYHBIX THUIOB (YUCIIOBBIX,
JIOTUYECKUX, CHMBOJBHBIX), @ TaKXKE COJEpXkaIIe UX BBIPAKEHHUS, HUCIOJIb30BATh
oTIepaTop MPUCBAUBAHMUS;

UCIIOJIb30BaTh MPHU pa3paboTKe MporpaMM JIOTHUECKUE 3HAYCHHs], OIepaluu
Y BBIPOKCHUSI C HUMH,

aHAIM3UPOBATh TPEUIOKEHHBIE aJTOPUTMBI, B TOM YHUCJIE ONPENENsATh, KaKHe
pe3ybTaThl BO3MOKHBI MPU 3aITaHHOM MHO>KECTBE UCXOJHBIX 3HAUCHUN;

co3/1aBaTh M OTJAXHBATh MPOrPaMMbl HAa OJHOM M3 SI3bIKOB IIPOrPAMMHUPOBAHMUS
(Python, C++, ITackais, Java, C#, I1IkosibHBINH ANTOPUTMUYECKUH S3BIK), pean3yroIime
HECJIOKHBIE aJITOPUTMBI OOpPaOOTKH YHCIIOBBIX JAHHBIX C MCIOJIB30BAHHEM IIMKIIOB
Y BETBJICHUH, B TOM YHCJIC PEATH3YIOIINE MPOBEPKY JCTUMOCTH OJHOTO IIEJIOTO YHCIia
Ha Jpyroe, TMPOBEPKYy HATypaJbHOTO 4YHCIAa Ha TPOCTOTY, BBIACIACHUS (D
W3 HaTYPaJIbHOTO YHUCIIA.

K koHiy oOyuenust B 9 kiacce y oOyuaronierocsi OyayT copMHUpOBaHbl YMEHUS:

pa3OuBaTh 3aJaud Ha TOJ3a/Jayd, COCTaBJIAThb, BBINOJIHATH  BPYYHYIO
M Ha KOMIBIOTEPE HECJOKHBIE AITOPUTMBbI C HMCHOJB30BAHMEM BETBIICHUW, LMKJIOB
Y BCIIOMOTATENbHBIX aJITOPUTMOB JJIsI YIIPABJICHUS UCIIOJHUTENSAMU, TAKUMH Kak Po0oT,
Uepenanika, YepTeKHUK;

COCTaBJIATh M OTJIAKHBATH MPOrPaMMBbl, PEATU3YIOIINE THUIOBBIE aJTOPUTMBbI
00paOOTKM YMCIIOBBIX IOCJIEOBATEILHOCTEH MM OJHOMEPHBIX UYHCIOBBIX MAacCHBOB
(mOMCK MakKCUMyMOB, MUHUMYMOB, CYMMBbI WJIM KOJIMYECTBA 3JIEMEHTOB C 3aJJaHHBIMU
CBOMCTBaMM) Ha OJHOM M3 s3BIKOB TporpammupoBanus (Python, C++, Ilackans, Java,
C#, llIxonbHbI AropuTMuuecKkuii A3bIK);

PACKpbIBaTh CMBICI MOHATUA «MOJEINbY», «MOJEIUPOBAHUEY, OMPEIECIATh BUIIbI
MOJIeIell, OLIEHWBAaTh COOTBETCTBUE MOJEIHU MOACIUPYEMOMY OOBEKTY U IeNsIM
MOJIEJTUPOBAHUS;

UCIIONIb30BaTh TIpadbl W JepeBbs IS MOJEIMPOBAHUS CUCTEM CETEBOMU
Y UePapXUIECKON CTPYKTYpPbI, HAXOJUTh KpaTYalIuii myTh B Tpade;

BbIOMpaTh CHOCOO MPEICTABICHUSI NAHHBIX B COOTBETCTBUM C IIOCTAaBJICHHOM
3amaued  (Tabnmipl, CXeMbl, Tpaduku, OUarpaMmbl) € HCIOJIb30BAaHUEM
COOTBETCTBYIOIIMUX MTPOTPAMMHBIX CPEICTB 0OPAOOTKU JAHHBIX;
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MCIIOJIh30BATh DJIEKTPOHHBIC TAOJHUIIBI N1 00paOOTKU, aHAIM3a U BU3YyaJTU3AINH
YUCJIOBBIX  JIaHHBIX, B TOM 4HCJI€ C BBIICJICHWEM Juana3oHa  TaOJIUIIBI
Y YyIIOPSAJ0YMBAHUEM (COPTHPOBKOM) €r0 AIIEMEHTOB;

co37aBaTh W TMPUMEHATh B JJIEKTPOHHBIX TaOmuiax G(OpMyJasl IJis PacdyeToB
C MCTIOJIb30BAaHUEM BCTPOCHHBIX apu(PMETHIECKUX (PYHKITUH (CYMMHPOBAHHE U MTOJCYET
3HAUYEHUN, OTBEYAIOIIMX 3aJlaHHOMY YCJOBHIO, CpelHee apu(pMETHYECKOe, MOUCK
MaKCUMaJIbHOTO ¥ MHHHUMaJIbHOTO 3HA4ueHHs), aOCOJIIOTHOM, OTHOCHUTEIIHHOM,
CMEIIaHHOM aJipecanuu;

HCIIOJIH30BATh AJIEKTPOHHBIE TAOIHUIIBI TSl YUCIICHHOTO MOJICITMPOBAHUS B TTPOCTHIX
3a/layax U3 pa3HbIX MPEIMETHBIX 00acTel;

UCIIOJIb30BaTh COBPEMEHHbIE WHTEPHET-CEPBUCHI (B TOM qucIie
KOMMYHHUKAITIOHHBIE CEPBUCHI, OOJaYHbIC XpaHWUJIUINA JAHHBIX, OHJIAWH-TIPOTPAMMBI
(TexcToBble UM TpaduuecKue peNaKkTophbl, Cpeabl  pa3paboTku)) B  y4eOHOU
Y TIOBCEIHEBHOM IEITEILHOCTH;

IPUBOJIUTH PUMEPHI UCTIOIH30BaHUS T€OMH(DPOPMAIMOHHBIX CEPBHUCOB, CEPBHUCOB
roCyJapCTBEHHBIX yCIIyT, o00pa3oBaTelIbHBIX CcepBUCOB HMHTepHeTa B y4yeOHOU
Y TIOBCEHEBHOM IEITEILHOCTH;

WCITOJIB30BaTh PA3JIMYHBIC CPEICTBA 3aIUTHI OT BPEJOHOCHOTO MPOTPAMMHOIO
oOecrieueHus, 3amuIIaTh MEPCOHATBHYI0 HH(GOPMAIMIO OT HECAHKIIMOHHPOBAHHOTO
JIOCTyIla ¥ €ro MOCJEACTBUM (pasrialieHus, MOJMEHbI, YTpaThl JAHHBIX) C y4E€TOM
OCHOBHBIX TEXHOJIOTHYECKUX M COIMMATbHO-TICUXOJIOTHICCKUX aCTIEKTOB UCITOJIb30BAHUS
cetu MHTepHeT (cereBasi aHOHUMHOCTD, IIU(PPOBOM CJe/l, ayTEeHTUYHOCTh CYOBEKTOB U
PECYpPCOB, OMTACHOCTH BPEJIOHOCHOTO KOJ1a);

pacno3HaBaTh IMOMBITKA W TMPEIyNpekIaTh BOBJICUCHHE Ce0S M OKPYKAIOUUX
B JICCTPYKTHBHBIC M KPHUMHHAIbHBIC (OPMBI CETEBOM AKTHBHOCTH (B TOM YHCJC
KuOepOyJUIMHT, (DUIITUHT).
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v

7 KJIACC
HaumenoBanme
Ne KommuectBo OCHOBHBIE BUJIBI IEATEILHOCTH
pa3ziesioB U TeEM [IporpamMmmHoOE copepKaHue
/1 4acoB oOyJaronuxcs
y4eOHOro npeaMera
Pa3nen 1. HlndpoBasi rpaMoTHOCTD
1.1 | Kommbrotep — 2 KomneroTep — yHUBEpCAIBHOE PackpbIBaTh CMBICT U3y4aeMbIX TTOHATHI.
YHUBEPCAIBHOE BBIYUCIIUTEILHOE YCTPOUCTRO, AHaIM3UpPOBATh yCTPOHCTBA

YCTPOUCTBO 00pabOTKH
JTaHHBIX

paboTaroliee 1o nporpaMmme.

Turbl KOMIOBIOTEPOB: MEPCOHAIBHBIC
KOMITbIOTEPHI, BCTPOECHHBIE
KOMITBIOTEPHI, CYIIEPKOMITBIOTEPHI.
MoOuibHbIE YCTPOICTBA.

OcCHOBHbBIE KOMIIOHEHTBI KOMITBEOTEPA
1 ux HazHaueHue. [Ipomeccop.
OrnepaTtuBHas U T0JITOBPEMEHHAS
naMsiTh. ¥ CTpOKMCTBA BBOJA U BBIBOAA.
CeHcopHbIi BBOJI, JATYMKA MOOMIIBHBIX
YCTPOMCTB, CpeCTBA OUOMETPUUECKOM
ayTeHTU(UKAIIH.

Uctopus pa3BUTHS KOMITBIOTEPOB

U POrPaMMHOI0 00€CTIEYEeHHUS.
[TokoJsieHM KOMITBIOTEPOB.
CoBpeMeHHbIE TeHICHITUU Pa3BUTHS
KOMIBIOTEPOB. CynepKOMITBIOTEPHI.

KOMITBIOTEPA C TOUKH 3PEHUS
OpraHu3aliy IPOoLEeTyp BBOA,
XpaHeHwusi, 00pabOTKH, BEIBO/IA

U niepeiayu HHPopMaIim.
AHanu3upoBath HHPOpPMAITIIO
(curHabl 0 TOTOBHOCTH M HETIONAJIKE)
IIPY BKJIIIOYEHUU KOMIIBIOTEPA.

N3yuaTe nHpopManuio

0 XapaKTEePHUCTUKAX KOMITBIOTEPA.
Hccnenosats HCTOPUIO Pa3BUTHS
KOMITBIOTEPOB U TIPOTPAMMHOTO
o0ecrnieveHuns, COBPEMEHHBIE TCH ICHITHN
Pa3BUTHS KOMITBIOTEPOB

U CYIIEpKOMITBIOTEPOB.

OOGcyxaaTh paBuiia TEXHUKU
0€30IMacHOCTH U TTPaBUJI pabOTHI

Ha KOMITBIOTEPE.
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[TapannenbHble BBIYUCIECHUS.
[IepcoHanbHBIN KOMIIBIOTED.
[Iponieccop u ero xapakTepUCTHKA
(TakTOBAs 4YaCTOTA, PA3PSIAHOCTD).
OnepatuBHas MaMSAThb.
JlonroBpeMeHHas naMsTh. Y CTpOMCTBA
BBOJIa ¥ BbIBOJIa. OOBEM XpaHUMBIX
JTAHHBIX (OTIepaTHUBHAS MMAMSIThH
KOMIIBIOTEPA, JKECTKUHI

Y TBEPAOTENIBHBIN TUCK, IOCTOSTHHAS
naMsaTh cMapT(HOHA) U CKOPOCTh
JOCTYTIA T Pa3JIMYHbIX BUJIOB
HocuTenen. TexHuka 6e30macHOCTH
U IpaBuiia paboOThl Ha KOMIIBIOTEPE

Ilpakmuueckue pabomor*:
1. Bxnouenue komnviomepa u nosydenue
ungopmayuu 0 e2o Xapakxmepucmukax

1.2 | IIporpaMMsbI U JaHHBIE

[IporpammHoe obecnieueHue
Komnbrotepa. [IpuknagHoe
IpOrpaMMHOE 0OecrieYeHHE.
CucreMHOE TPOrpaMMHOE
obecneuenue. Cucremsl
nporpammupoBanus. [IpaBoBas oxpana
nporpamm M JaHHbix. becratHbie

U YCJIOBHO-0€CIIIaTHBIE TPOTPAMMBI.
CB00OOIHOE TTPOTPAMMHOE
o0ecrieueHue.

@aiinbl U nanky (KaTajaory).

PackpbIBaTh CMBICIT U3y4a€MbIX TOHSATHIA.

N3ydars BOnpOCH MPABOBOM OXPaHBI
IPOrpaMM U JIaHHBIX.

Onpenenars NporpaMMHbIE CPEZCTBA,
HEOOXOUMBbIE AJIs1 OCYIIECTBICHUS
UH(OPMAITMOHHBIX MPOIECCOB

IpU pelIeHUH 3a/1a4.

Onpenenars OCHOBHBIE XapaKTEPUCTUKHU
OIEPAIMOHHON CUCTEMBI.

OnepupoBath KOMIIBIOTEPHBIMU
UH(OPMAITMOHHBIMU OOBEKTAMU

! Mpeanaraemslii B nporpaMme no MHPOPMATUKE EPEUEHb MPAKTUIECKMX PAOOT HOCUT PEKOMEHIATe IbHBIN XapaKTep.
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[TpuHIMIIBI TOCTpOCHUS (PaitIOBBIX
cucteM. [TomHOE MMs daiina (mankn).
IlyTs K ¢aiiny (manke). Pabora

¢ (paitniamMu u KaTasOramMu CpeACTBaMU
ONEPAIMOHHON CUCTEMBI: CO3/IaHUE,
KOIUPOBAHUE, NIEPEMEILICHHE,
NeperuMEHOBaHUE U yAaleHne (HailyioB
U manok (kartajaoron). TUIIbI (aiiioB.
CaoiicTBa (aitnnoB. XapaKkTepHble
pa3Mepsl (aiIoB pa3InYHBIX TUIIOB
(cTpaHuLa TEKCTA, FIEKTPOHHASI KHUTA,
dboTorpadusi, 3aruch MEeCHU,
BUJICOKJIUTI, TOJITHOMETPAKHBIN (PUIIbM).
ApxuBanus gaHHbix. Mcnonb3zoBanue
IIPOrpamMM-apXuBaTopoB. DaiIOBBIN
Menekep. [louck ¢aiinos cpeacTBamu
OTNIEPALIMOHHOM CHUCTEMBI.
KomnsloTepHbie BUPYCHI U ApYyTUe
BpEAOHOCHBIE TporpaMmbl. [IporpaMmel
JUIS 3aIUTHI OT BUPYCOB

B HarJisAIHO-Tparuueckom unteperce.
BrInoaHsATE OCHOBHBIE OTIEpaIiuu

¢ daimaMu U anKaMH.

OuenuBarh pa3mepsl Gaisos,
MIOJITOTOBJICHHBIX C UCIIOJIh30BAaHUEM
Pa3IMYHBIX YCTPOIMCTB BBOJA
uH(opMaiu (KJ1aBuaTyphl, CKaHepa,
MUKpO(oHa, GPOTOKaAMEDPHI,
BUJICOKAMEPHI).

Hcmonb30BaTh mporpaMMbI-apXUBaTOPHI.
Ocy1iecTBIATH 3aUTY HHGOPMALIUU

OT KOMITBIOTEPHBIX BUPYCOB C IIOMOIIIBIO
AQHTUBHUPYCHBIX TIPOTPAMM.
[TnanupoBaTh U CO3/1aBaTh JIMYHOE
UH(OPMAIMOHHOE MTPOCTPAHCTBO.
Ilpakmuueckue pabomot:

1. Buinonnenue ocHogHbix onepayuii

¢ atinamu u nankamu.

2. CpasHeHue pasmepos meKCcmogulXx,
epaghuueckux, 36yK08bIX U 8U0e0DallI08.
3. U3yuenue snemenmos unmepghetica
UCNOIb3YEeMOU ONEPAYUOHHOU CUCTEMBL.
4. Ucnonvzosanue npocpammol-
apxueamopa.

5. 3awuma ungopmayuu

OmM KOMNbIOMEPHBIX BUPYCO8 C NOMOUbIO
AHMUBUPYCHBIX NPOCPAMM
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1.3. | KommberoTepabie cetd |2 O0benMHEeHNE KOMITBIOTEPOB B CETh. PackpbIBaTh CMBICII N3y4aeMbIX MOHATHUM.
Cetps UnTepuer. Beb-cTpanuia, OcyuiecTBIATh NOUCK HHPOpMALIUU
BeO-caiiT. CTpyKTypa aapecoB 10 KJIFOYEBBIM CJIOBaM
BeO-pecypcoB. bpayzep. [louckoBsie U 110 U300paKEHUIO.
cucteMsl. [Touck nunpopmanuu [IpoBepsTh AOCTOBEPHOCTH MHGOPMALIHH,
10 KJIIOUYEBBIM CII0BAM HaiiieHHO! B cetu MHTEpHeT.
1 110 U300pakeHuto. JlocToBepHOCTh BoccranaBnuBats agpec BeO- pecypca
uH(popMauu, NOJTy4eHHON U3 UMEIOIIMXCA (PparMeHTOB.
n3 UuTtepHera. OcCylIecTBIATh B3aUMOACHCTBUE
CoBpeMEHHBIE CEPBUCHI UHTEPHET- NOCPEICTBOM 3JIEKTPOHHOU MOYTHI,
KOMMYHHKAITHH. BU/JIC0-KOH(MEPEHIT-CBSI3H.
CeteBoii 3TUKET, 0a30BbIE HOPMBI N3y4dars ceTeBON ITUKET.
UH(OPMAIIMOHHON STUKU U TIpaBa HccnenosaTh cTpaTernu 0€30MacHOro
npu pabote B atepuere. Ctpateruu noseneHus B IHTepHeTe.
6e3onacHoro noseAaeHus B Untepuere | Ilpakmuueckue padomeut.
1. llouck ungpopmayuu no Knouegvim
C108aM U NO U300PANHCEHUIO.
2. Hcnonv3zoseanue cepsucos unmepHen-
KOMMYHUKAYUU
Hroro no pazgeny 8
Pa3nen 2. Teopernyeckue 0CHOBbI HH(POPMATHKHU
2.1 | Uadopmarus u 2 Nudopmarys — 01HO U3 OCHOBHBIX PackpbIBaTh CMBICII H3y4aeMbIX TOHATHH.
uH(bOpMaIMOHHbIE MOHSTUI COBPEMEHHOW HAYKHU. OueHuBaTh HHPOPMALIUIO C TIO3UIUH €€
ITPOLIECCHI Nudopmanus kak cBeeHus, CBOMCTB (aKTyaJIbHOCTb, JOCTOBEPHOCTB,
peIHa3HAYEHHBIE JIJIS1 BOCIIPUATHUS HOJIHOTA U JIp.).
YeJI0BEKOM, U MH(OpMaIus Kak N3yyaTh BO3MOKHOCTb ONKMCAHUS
JaHHbIE, KOTOPHIE MOTYT OBITh HEMpPEePbIBHBIX 00BEKTOB U MPOIIECCOB
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00paboTaHbl aBTOMaTU3UPOBAHHOM
CUCTEMOM.

JIMCKpETHOCTh JaHHBIX. BO3MOXKHOCTH
OMHCaHUs HEMPEPHIBHBIX 00bEKTOB

Y MPOLECCOB € MOMOUIBIO JUCKPETHBIX
JAHHBIX.

NudopmanmoHHbIe MPOLIECCHl —
MIPOLIECCHI, CBSI3aHHBIE C XPAHECHUEM,
peoOpa3zoBaHUEM U Tiepeadeii TaHHbIX

C TTIOMOIIIBIO TUCKPETHBIX JTAHHBIX.
Brienats nHGOpMaIMOHHYIO
COCTABJISFOIILYIO MTPOIECCOB

B OMOJIOTUYECCKUX, TEXHHUCCKHUX

Y COITMAIBHBIX CHCTEMaX.

OrneHUBaTh YHCIIOBBIC ITApaMETPhI
UH(OPMAITMOHHBIX MTPOIIECCOB (00BEM
aMsTH, HEOOXOIUMOM TSI XpaHCHHUS
UHPOPMAITUHU; CKOPOCTH IepeIadn

2.2

[Ipencrasnenue
uH(popMaLu

CumBoi. Andpasur. MomHoCTh
andasura. PaznooOpaszue sa3b1K0B

u andaButoB. EcTecTBEHHBIE U
dbopmabHbIe A3bIKU. AJI(aBUT TEKCTOB
Ha PYCCKOM fA3bIKE. /[|BOMYHBIN
angasut. KoamdecTBo BCEBO3MOXKHBIX
CJIOB (KOJAOBBIX KOMOMHAITU)
(bUKCHUPOBAHHOM JJIMHBI B JBOMYHOM
andasute. [IpeoOpazoBanue 100010
andasuta k 1souuHomMy. Koaudyectso
Pa3UYHBIX CJIOB (PUKCUPOBAHHOM
JUTMHBI B ajihaBUTE ONpeIeICHHON
MonrHocTH. KogupoBaHue CHMBOJIOB
0JIHOTO aJihaBUTA C IOMOIILIO KOJIOBBIX
CJIOB B IpyroM ajndaBute, KOJ0Bast
Tabauna, JeKOIUPOBaHNE.

JIBonunb kox. [IpencraBnenue
JAHHBIX B KOMIIBIOTEPE KaK TEKCTOB

PackpbIBaTh CMBICII N3y4aeMbIX MOHSATH.
[IpuBOUTH TPUMEPHI KOJUPOBAHUS

C UCIOJIb30BaHUEM PA3JIMUHBIX
an(haBUTOB, BCTPEUAIOIIUXCS B )KU3HH.
KonupoBats 1 1eK0TUpOBATH COOOIIEHHUS
110 U3BECTHBIM MPaBUJIaM KOJAUPOBAHUS.
OnpenensaTh KOJIMYECTBO PA3TUUHBIX
CHMBOJIOB, KOTOPBIE MOTYT OBITh
3aKOJIMPOBAHBI C TOMOIIIBIO TBOUYHOTO
Koj1a GUKCUPOBAHHOM JIJTUHBI
(pa3psiiHOCTH).

OnpenensaTh pa3psaHOCTh JBOUYHOTO
KOJ1a, HCOOXOIMMOTO JIJIsl KOJAUPOBAHUS
BCEX CUMBOJIOB ajipaBUTA 3a]JaHHON
MOIITHOCTH.

ITogcunTHIBATH KOJIMYSCTBO TEKCTOB
JTAHHOM JUTMHBI B TAaHHOM aji(haBUTeE.
OnepupoBath €IMHULIAMU U3MEPEHUS
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B IBOMYHOM aji()aBHTE.
Nudopmarimonsbiii 00beM TaHHBIX.
but — MuanManepHas eIMHULIA
KOJMYeCTBA MH(OPMAITUU — TBOUYHBIN
paspsia. EnuHALBI n3MepeHus
nH()OpMAITMOHHOTO 00BheMa JaHHBIX.
bur, OaiiT, knuI00aKUT, MeTa0AMT,

rurabaiit. CKopocTh nepeiauu JaHHbIX.
Enunuiipl ckopocTu nepeayu JaHHBIX.

KoaupoBanue TexctoB. PaBHOMepHBIN
koa. HepaBHomepHsbIii koa. KoaupoBka
ASCII. BocbMUOHUTHBIE KOJUPOBKH.
[Tonsitue o koguposkax UNICODE.
JlexoupoBaHue COOOIICHU

C UCTIOJIb30BAaHUEM PABHOMEPHOTO

Y HEPaBHOMEPHOTO KOJ1a.
NudopmarimoHHbiif 00beM TEKCTA.
HckaxxeHnne nHPpopMaluu npu
nepenade. Oo1Iee MpeicTaBICHUE

0 uGpPOBOM TPEACTABICHUN
ayJIMOBU3YaIIbHBIX U JPYTUX
HEMPEPHIBHBIX JTAHHBIX.

Koaunposanue nsera. [[BeToBbIC
monenu. Monens RGB. I'my6una
koauposanus. [Tanutpa. PactpoBoe

U BEKTOPHOE MPEACTABICHHE
n3oopaxkennid. [lukcens. Onenka

KoJimyecTBa nHpopmaruu (OuT, OaT,
KIJ100aiT, MerabaiT, rurabainT)

¥ CKOPOCTH TIepeiadul TaHHBIX.
KomupoBaTs 1 1IeKo1upoOBaTh TEKCTOBYIO
UH(OPMAITHIO C UCTTOJI30BAHUEM
KOJIOBBIX TaOJIHII.

Boruucnsats undopmanmoHHbiii 00beM
TEKCTA B 33JIaHHOM KOJUPOBKE.
OuenuBarh MHGOPMAIIMOHHBIN 00BEM
rpagUIeCKuX JTaHHBIX ISl paCTPOBOTO
U300paxeHHUs.

Ornpenenstb 00beM MaMsITH,
HEOOXOIUMBIH JIJIS TPEICTABICHHUS

U XpaHEHUs 3ByKOBOTO daiina.
Ilpakmuueckue pabomut:

1. Onpeodenenue kooa cumeona 8 pazuolx
KOOUPOBKAX 8 MEKCMOBOM NPOYECCOpPe.
2. Onpeodenenue Kooa ysema 6 naiumpe
RGB 6 epaguueckom pedaxmope.

3. CoxpaneHnue pacmpogoco
epagureckoeo u300padiceHus 8 pa3Hvlx
¢dopmamax.

4. 3anuce 36yK08blX (hailios

C PA3TUYHBIM KAYeCME8OM 368YUaAHUSA
(21yOuHOUl KOOUPOBAHUSL U HACTOMOT
ouckpemuzayuu)
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MH(GOPMAIIMOHHOTO 00BeMa
rpagUIeCcKuX JaHHBIX JJISI PACTPOBOTO
n3oOpaxenus. KogupoBanue 3Byka.
Pa3psnHocTh 1 yacToTa 3anucu.
KonnuecTBo kaHAJIOB 3amucH.

O1nieHKa KOJIMYECTBEHHBIX MTAPaMETPOB,
CBSI3aHHBIX C IIPEJACTABICHUEM

Y XpaHEHUEM 3BYKOBBIX (DASIOB

Hroro no pazgeny

11

Pa3nen 3. UndopmaumoHHbIe TEXHOJIOTHH

3.1

TekcToBbIC JOKYMCHTBI

6

TekcToBbIE TOKYMEHTBI U X
CTPYKTYPHBIE 3JIEMEHTHI (CTpPaHHILIA,
a03ai1, CTpoKa, CJI0BO, CUMBO).
TekCTOBBIN MTPOLIECCOP — UHCTPYMEHT
CO3JaHusl, pEJaKTUPOBAHNUS

u (hopmaTupoBanus TekcToB. [IpaBuiia
Habopa Tekcta. PegakTupoBaHue
tekcta. CBoiicTBa cuMBoJIOB. Llpudr.
Tunet mpudToB (pydieHsbIe,

C 3aC€4YKaMH, MOHOLIUPUHHEIE).
[Tomy)upHOE 1 KypCUBHOE HaU€pTaHUE.
CgoiicTBa ab3a11eB: rpaHUIIbl, A03aIHBIHI
OTCTYII, UHTEPBAJI, BHIPAaBHUBAHHUE.
[Tapametpsl cTpanunsl. CtriieBoe
dbopmarupoBanue. CTpyKTypHpOBaHUE
MH(POpPMAIIUH C TIOMOIIBIO CIUCKOB

1 Tabnnl. MHOTOypOBHEBBIE CITUCKH.

PackpbIBaTh CMBICI U3y4aeMbIX TIOHSATHH.
AHaIM3UpOBaTh MOJIB30BATEIHCKUI
UHTEp(Eeic TPUMEHIEMOTO
IPOrPaMMHOTO CPEJICTBA B paboTe

C TEKCTOBBIMU JIOKyMEHTAMH.
OmnpenensiTh YCIOBUS U BO3MOKHOCTH
NpUMEHEHHS TPOTPAMMHOTO CpPE/ICTBA
ISl pEeLIeHNs TUTIOBBIX 33/1a4 B paboTe
C TEKCTOBBIMU JIOKyMEHTAMH.
BrIsgBisaTh o011ee 1 pa3imuyusi B pa3HbIX
POTPaMMHBIX TPOIYKTAX,
NpeHA3HAYCHHBIX JUIS PEIICHUS OTHOTO
KJacca 3a7a4d B paboTe ¢ TeKCTOBBIMU
JTOKYMEHTAMHU.

Co31aBath 1 peJaKTHPOBATH TEKCTOBHIC
JOKYMEHTHI IIOCPEICTBOM
KBaJTM(DUIIMPOBAHHOTO KJIABUATYPHOTO
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JloGaBineHue TaOIMIl B TEKCTOBBIC
JTOKyMEeHTHI. BcTaBka nzo0paxeHui
B TEKCTOBBIE IOKYMEHThI. OOTeKaHue
n300pakeHnit TekcToM. Biimtouenue
B TEKCTOBBIN JOKYMEHT JUarpamm,
dopMyI1, HyMepaluu CTpaHHIl,
KOJIOHTUTYJIOB, CCHUJIOK U IPYTUX

aneMeHTOoB. [IpoBepka npaBonucanus.

PaccranoBka nepeHOCOB.

['onocoBoit BBOJ TEKCTA.

OnTuyueckoe pacrio3HaBaHUE TEKCTA.
KomneroTepHblii nepeBo.
Hcnons3oBanue cepsucos MHTEpHETE
111 00pabOTKM TEKCTa

NMChMa C UCTIOJIb30BaHUEM 0A30BBIX
CPEICTB TEKCTOBBIX PEIAKTOPOB.
dopmaTHpPOBATh TEKCTOBBIC TOKYMEHTHI
(YycTaHaBIMBATh MApaMETPhI CTPAHUIIBI
JTOKyMeHTa; (hOpMaTUPOBATH CUMBOJIBI
1 a03a11bl; BCTaBJISITh KOJIOHTUTYJIBI U
HOMEpa CTpaHull).

BcraBnsaTe B TOKyMEHT GOpMYJIHI,
TaOJHIIBI, U300pasKeHUsI, OPOPMIISATH
CITUCKH.

Hcronp30BaTh CCHUIKH M IIATHPOBAHNE
VCTOYHUKOB TP CO3/IaHUN HA UX OCHOBE
COOCTBEHHBIX HHPOPMAITTOHHBIX
00BEKTOB.

Hcrnonb30BaTh HHTEIDICKTYaIbHBIC
BO3MOKHOCTH COBPEMEHHBIX CHCTEM
00pabOTKH TEKCTOB.

Ilpakmuueckue padomui:

1. Coz0anue nebonvuiux mexcmogvix
O0OKYMEHMO8 NOCPeOCmEoM
KBATUDUYUPOBAHHO20 KILABUAMYPHOZO
AUCbMA C UCNOIb308AHUEM OA308bIX
cpeocme meKcmoBsvix pedaKmopos.

2. Dopmamuposarue meKcmoaubix
O00KYMeHmo8 (YCmaHo8Ka napamempos
CMpaHuybl OOKyMeHma,
Gopmamuposanue cumeonos u adbzayes;
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8CMABKA KONOHMUMYIO08 U HOMEPOB
cmpanuy).

3. Bcmaska 6 ookymenm gpopmyi,
mabauy, uzoobpasicenuil, opopmienue
CNUCKO8.

4. Cozoanue nebOILUIUX MEKCMOBLIX
OOKYMEHMO8 C YUMAMAaMU U CCOLIKAMU
Ha yumupyembvle UCMOYHUKU

3.2

KomnsrorepHnas
rpaduka

3HaKOMCTBO C rpad)M4eCKUMHU
penakTopamu. PacTpoBbie pUCyHKHU.
Hcnons3oBanue rpaduueckux
MpUMHATUBOB. Oriepannu
penaKkTupoBaHus rpaduuecKux
00BEKTOB, B TOM YHUCJIE ITU(DPOBHIX
dboTorpaduii: ©3BMEHEHHUE pa3mepa,
oOpe3Ka, MOBOPOT, OTpaKeHUe, padoTa
¢ obsactsiMu (BbIACICHUE,
KOIHMPOBAHUE, 3aJIUBKA LIBETOM),
KOPPEKIIUS 1[BETA, SIPKOCTH

U KOHTpacTHOCTH. BekTopHas rpaduxa.

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

PackpbIBaTh CMBICII N3y4aeMbIX MOHATH.
AHaIM3UPOBATh MOJIB30BATEIBCKUI
UHTEp(ENc TPUMEHIEMOTO
IPOrpaMMHOTO CPEJICTBA B paboTe

C KOMIIBIOTEPHOU TpadUKOi.
OnpenensaTh yCIOBUS U BO3MOKHOCTH
MIPUMEHEHMS TTPOrPaMMHOTO CpPEJICTBA
JUISL PEIICHUS] TUTIOBBIX 3a]1a4y B paboTe
C KOMIBIOTEPHOM TpadUuKoi.

BrisBasTh o0111ee U pa3andus B pa3HbIX
MPOTrpaMMHBIX MPOAYKTaX,
MpeIHa3HAYEHHBIX JJIs1 pEIICHUS OJTHOTO
KJ1acca 3a/1a4 B paboTe ¢ KOMITbIOTEPHOM
rpaduKoi.

Co31aBaTh ¥ p€JaKTUPOBATH
M300paXeHUS ¢ IIOMOIITBIO
WHCTPYMEHTOB PacTPOBOIO
rpaduyecKoro peIaKkTopa.

Co3pnaBath U peIaKTUPOBATH
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M300paxeHus C MOMOIIBIO
WHCTPYMEHTOB BEKTOPHOTO
rpaduyeckoro pegakropa.
J106GaBIsATH BEKTOPHBIC PUCYHKH

B JJOKYMEHTHI.

Ilpakmuueckue padomot.

1. Cozoanue u/unu peoakmuposarue
U3006padicenust, 8 MoM Yucie Yu@pposvix
gdomoepaghuii, c nomowvio
UHCMPYMEHMO8 PACPOBO2O
epaghuveckozo peoakmopa.

2. Coz0anue u pedaxmuposanue
U3006padtcenus ¢ NOMOUWbIO
UHCMPYMEHMO8 8EKMOPHO20
epaghuneckoeo pedakmopa

3.3

MynbTUMEIUITHBIE
IIPE3CHTALIAN

[ToaroroBka MyJIbTUMEAUITHBIX
npe3eHTanuit. Cnaiin. JloOaBnenue
Ha CJIaij TeKCTa M H300paKCHUI.
PabGoTa ¢ HECKOJILKHUMHU ClIalaMH.
JlobaBiieHre Ha Clraiiy
ayJTMOBU3YaIIbHBIX JJAHHBIX.
Anunmanus. ['unepccbuiku

PackpbIBaTh CMBICII H3y4aeMbIX TOHATUH.

AHaIM3UpPOBATh MOJIB30BATEIBCKHUI
UHTEpPENC NPUMEHSIEMOTO
IPOrpaMMHOIO CPEJCTBa B padboTe

C MYJbTUMEIUUHBIMU MTPE3EHTALUSIMH.
Onpenenars yciuoBHs U BO3MOXHOCTH
IPUMEHEHUS TPOrPAMMHOIO CPEJCTBA
JUTSl pelIeHUsI TUTIOBBIX 3a/1a4y B paboTe
C MYJIbTUMEIUWHBIMU TPE3CHTALNSAMH.
BoiaBnsTh 00111€€ ¥ pa3audus B pa3HbIX
IIPOrPAMMHBIX IIPOJYKTaX,
IIPEIHA3HAYECHHBIX JUIsl PELICHUS OJHOTO
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KJ1acca 3a7a4 B pabote

Co3naBaTh npe3eHTaluH, HCIOIb3Ys
TOTOBBIC ITA0JIOHBI.

Ilpakmuueckue pabomol:

1. Cozoanue npezenmayuu

C 2UNEPCCHLIKAMU HA OCHOBE 20MOBbIX

C MYHBTHMGHHﬁHLIMH IMPpC3CHTAIUAMMU.

wabioHo8
Htoro no paznerny 13
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO 34
YACOB 110 ITPOT'PAMME
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8 KJIACC
HaumenoBanue
Ne KommuaectBo OCHOBHBIE BU/IBI 1€ATEILHOCTH
pa3/iesioB U TeEM [IporpammHOE copepraHue
/11 4acoB o0ydJaronmxcs

y4eOHOTO IpeaAMeTa

Pasznen 1. Teopernyeckue 0CHOBbI HH(POPMATHKHI

11

CucreMbl CUMCIICHUS

6

Hemno3unmoHHbie 1 NO3UIIMOHHBIE
CUCTEMBI cuuciaeHus. AydaBur.
OcHoBanue. Pazsepnytas ¢hopma
3anucu uyncia. llepesos B AecATHUHYIO
CUCTEMY YHCEJ, 3alIMCAHHBIX B IPYTUX
CUCTEMax cuuciieHus. PuMckas
cucrema cuucieHus. /[Bonunas
cucrema curcieHus. [lepeBoy memnbix
yucen B npeaenax ot 0 go 1024

B JIBOUYHYIO CUCTEMY CUUCIICHUS.
BocbsMmepuuHas cuctema CUMCIICHUS.
IIepeBon uncesn U3 BOCbMEPUYHOU
CUCTEMBbI B IBOUYHYIO U JIECITUIHYIO
CUCTEMBI 1 0OPATHO.
[IlecTHaanaTepuyHas cucTeMa
cuucnenus. [lepeBon uncen

13 IMIECTHAATEPUYHON CUCTEMBI

B JIBOUYHYIO, BOCbMEPUYHYIO

U JICCATUYHYIO CUCTEMBI U 0OpaTHO.
Apudmernueckue oneparuu

B JIBOMYHON CUCTEME CUUCIICHUS

PackpbIBaTh CMBICIT U3y4aeMbIX TOHSITHH.
BrIsBIsATh pazinyure B HO3UIMOHHBIX

Y HETIO3UIIMOHHBIX CUCTEMaX CUUCIICHUS.
BoisaBisTh o6111ee v pa3nudus B pa3HbIX
MO3UIIMOHHBIX CUCTEMaX CUHUCIICHHUS.
3anuceiBath HeOObIIKE (0T 0 10 1024)
LEJIbIE YUCTIA B PA3JIMYHBIX TO3UIIMOHHBIX
CHUCTEeMaXxX CUUCIICHUS (JIBOMYHOM,
BOCHBMEPUYHOM, IECTHAIATEPUIHOI ).
CpaBHUBATH LIEJIBIE YUCIIA, 3aITUCAHHbBIC

B JIBOUYHOM, BOCBMEPUYHOMN

Y LIECTHAIIIATEPUYHON CUCTEMAX
CUUCJICHUS.

BrInonHATE oniepaiuu clioxeHus

¥ YMHOXXEHUS HaJ] HEOOTBIITMMHU
JIBOWUYHBIMHU YUCTIAMU
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1.2 | DneMeHTHI 6 Jlornyeckue BhICKa3bIBaHUS. PackpbIBaTh CMBICII N3y4aeMbIX TOHSATHM.
MaTEeMaTUYECKOn Jlornueckue 3HaYeHUs BEICKa3bIBAHUIM. | AHAJIIM3UPOBATH JJOTHYECKYIO CTPYKTYPY
JIOTUKHU DneMeHTapHbIE U COCTaBHbIE BBICKA3bIBAaHUM.

BbICKa3bpIBaHUsA. Jlornueckue onepanuu: | Mcnosb30BaTh JOTHYECKUAE OTICPAITHH.
¢ «» (KOHBIOHKIUS, JJOTUYECKOE CtpouTh TaOJIUIIBI UICTUHHOCTH

YMHOKEHHUE ), «UITH» (TU3bIOHKIINA, JUIS1 IOTUYECKUX BBIPAKCHUI.

JIOTHYECKOE CII0XKEHHUE), BpruucnsaTe MCTUHHOCTHOE 3HAYEHUE

«HEe» (JJIOTUYECKOE OTPULIAHUE). JIOTHYECKOTO BBIPAKEHUS.

[IpropHUTeT JTOTHYECKUX ONEPALUH. 3HAKOMHTHCS € JIOTHYECKUMHU OCHOBaMHU

Ornpenenenne ICTUHHOCTH COCTaBHOTO | KOMITBIOTEPA

BBICKA3bIBAHUS, €CJIM N3BECTHBI

3HAYEHUS] UCTUHHOCTHU BXOISIIIUX

B HETO 3JIEMEHTAPHBIX BBICKA3bIBAHHI.

Jlornueckune Bolpaxkenus. [IpaBuna

3aIMCH JIOTUYECKUX BBIPAKECHUU.

[Toctpoenue TabauI] UCTUHHOCTU

JIOTUYECKUX BBIPAKECHUU

Jlornuyeckue 3eMeHThl. 3HAKOMCTBO

C JIOTUMECKHMH OCHOBAMH KOMIIBIOTEpA

Hroro no pazaeny 12

Pa3zges 2. AiropuTtMbI M IPOrpaMMHUPOBAHHE

2.1 | UcnomHuTenm 10 ITonstue anropurma. Ucnonaurenu PackpbIBaTh CMBICII H3y4aeMbIX TOHSATHH.
U aJITOPUTMBI. aJIrOPUTMOB. AJITOPUTM Kak IIaH AHaJIM3UPOBATH MpeJIaracMble
AJITOPUTMUYECKUE YIIPaBJICHUS UCIIOJTHUTEIIEM. IIOCJIEIOBATEIILHOCTH KOMAaH]I
KOHCTPYKLUH CgoiicTBa asiroputMa. CriocoObl 3aNTMCH | HA IPEAMET HAIMYHS Y HUX TAKUX

anropuT™a (CJIOBECHBIN, B BUJIE CBOWCTB aJrOPUTMA, KaK TUCKPETHOCT,
0JIOK-CXEMBI, POrpamMma). JNETEPMUHUPOBAHHOCTb, [IOHSTHOCTD,
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AJITOPUTMUYECKUE KOHCTPYKIIUH.
KoHcTpyKus «cinegoBaHue.
JIuneiinblii anroput™. OrpaHUYEHHOCTD
JIMHENHBIX alTOPUTMOB:
HEBO3MO>XHOCTb MPETYCMOTPETH
3aBUCHMOCTb MOCJIEIOBATEIIBHOCTH
BBIIIOJTHIEMBIX JEUCTBUM OT UCXOIHBIX
JNaHHbIX. KOHCTPYKIINS «BETBICHUEY:
MOJIHAsl U HeToJIHast (DOPMBI.
BrinonHeHrne 1 HEBBINOJIHEHUE
yCi0BUs (MCTUHHOCTD U JIOXKHOCTD
BbICKa3bIBaHUs). [IpocThie U cocTaBHBIC
ycnoBusi. KOHCTpyKIMs «IOBTOPEHUSI
LUKJIBI C 33JaHHBIM YHCIIOM
MMOBTOPEHUH, C YCIIOBUEM BBITIOJIHEHUS,
C mepeMeHHOH 1uKIa. Pa3spaboTka

JU1s1 GOPMAIBHOTO UCTIOTHUTES
aNrOpUTMA, MIPUBOISIIETO

K TpeOyeMoMy pe3yabTaTy

MIPY KOHKPETHBIX UCXOJIHBIX JTAHHBIX.
Pa3zpaboTka HECTIOKHBIX aJITOPUTMOB

C UCIIOJIb30BAaHMUEM LIUKJIOB

Y BETBJICHUU JJIS1 YIIPABJICHUS
dhopMaTbHBIMU UCTIOJIHUTEIISIMH,
TakuMHu Kak Pobort, Uepemarka,
YeprexxHUK. BrInoIHEHUE aITOPUTMOB
BPYYHYIO U HA KOMITBIOTEPE.

PEe3yJIbTaTUBHOCTH, MACCOBOCTD.
OnpenensTs no 6JI0K-cxeMme,

JUISL PELICHUST KAKOW 3a/1a4u
NpeAHAa3HAYEH JAHHBIN AJITOPUTM.
AHanM3upoBaTh U3MEHCHUE 3HAYEHU
BEJINYVH MPU MOIIArOBOM BBITIOJTHEHUN
aNropuTMa.

Ornpenensite Mo BHIOpaHHOMY METOY
pelIeHus 3a1a4u, KaKue
AJTOPUTMUAYECKUE KOHCTPYKIIMU MOTYT
BOWTH B aJITOPUTM.

CpaBHUBATH pa3IMYHbIE AJITOPUTMBI
pelIeHUsI OJHOM 3aJauH.

Co31aBaTh, BBIOIHATH BPYYHYIO

Y Ha KOMITBIOTEPE HECIIOKHBIE
AJITOPUTMBI C UCTIOJIb30BAHUEM
LMKJIOB ¥ BETBJICHHU JJIs1 yIIPABIICHUS
UCIIOJTHUTESIMUA, TAKUMHU Kak PoOoT,
Uepenamka, UepTe:KHUK.

HcnonHsATh TOTOBBIE AITOPUTMBbI

MPU KOHKPETHBIX UCXOAHBIX

JAHHBIX.

CTpouTh 1151 UCTIOTHUTENS
apu(METHIECKUX JICUCTBUM 1IETTOUKHU
KOMaH/1, TAI0IINX TpeOyeMblit
pe3yJbTaT IPU KOHKPETHBIX UCXOIHBIX
JTAHHBIX.
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CHHTaKCUYECKHUE U JIOTUYECKUE
ommoOku. OTKa3bl

Ilpakmuueckue pabomot:

1. Coz0anue u vinonuenue

Ha KOMNbIOMepe HeCI0NHCHbIX
ANCOPUMMOB C UCHONb308AHUEM YUKIIOB

u eemeneHull 0Jis YnpaeieHus.
ucnoanumensmu, maxkumu kaxk Pooom,
Yepenawika, Yepmedsicnux.

2. [lpeobpaszosanue ancopumma u3 0OHOL
dopmbl 3anucu 6 opyeyro.

3. Paspabomka ons chopmanvroco
UCNOIHUMENS Al2OPUMMA, NPUBOOSAULE20
K mpeoyemomy pe3yiomamy

NpU KOHKPEMHbIX UCXOOHBIX OAHHbIX.

4. « Pyunoey ucnonunenue 20mosvix
AnCOPUMMOB NPU KOHKPEMHBIX UCXOOHBIX
OQHHbIX

2.2

S3BIK
MIPOrpaMMUPOBAHUS

S3p1k nporpammupoBanus (Python,
C++, Ilackann, Java, C#, IlIkoabHbBIN
Anroputmudeckuii S3pik). Cucrema
IPOTrPAMMHUPOBAHMS: PEIAKTOP TEKCTa
porpaMm, TPaAHCIATOP, OTIATIUK.
[lepemennasi: Tum, UMsi, 3Ha4CHHE.
[esnble, BELIECTBEHHBIE U CUMBOJIbHbBIC

nepeMeHHbie. OnepaTop NpUCBauBaHUSL.

ApudmMernueckre BbIpaKeHUs
Y MOPSAAOK UX BbIYMCIIeHHs. Onepanuun
C LEIBIMU YUCIIAMU: LIETIOYUCIICHHOE

PackpbIBaTh CMBICIT H3y4a€MbIX OHSATHIA.
Onpenensite 1o mporpamme,

JUTSL PEUICHUS] KAKOM 3aJ]a4y OHa
IpeIHa3HAYEHA.

CrpouTtb apudmeTnyeckue, CTpOKOBBIE,
JIOTUYECKUE BBIPAKECHUS U BEIYUCIIATH X
3HAYCHUS.

[IporpamMmMupoBaTh JIMHEWHBIE
aJTOPUTMBI, IPEATIOIATratoIINe
BBIYHCIICHUE apU(METHICCKUX,
CTPOKOBBIX Y JIOTHYECKHUX BBIPAKECHUM.
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JIEJIEHUE, OCTATOK OT JEJICHUS.
Bernenus. CocTaBHbIE YCIOBUS
(3amuCh JOTUYECKUX BBIPAKEHUN

Ha M3y4aeMOM SI3bIKE
nporpammupoBanus). Haxoxaenue
MUHHAMYMa U MaKCUMyMa U3 JIBYX, TPEX
M YeThIpex yucen. Pemenue
KBaIPaTHOTO YPAaBHEHUS, UMEIOIIETO
BEIIIECTBEHHbIEC KOpHU. Jlnanorosas
OTJIaJIKa IPOrpaMM: MOIIaroBoe
BBITIOJIHEHUE, TPOCMOTP 3HAYCHHUI
BEJINYMH, OTJIaJI0YHBIA BHIBOJI, BEIOOD
TOYKHU ocTaHoBa. [{uki ¢ yciaoBuem.
Aunroput™ EBKMAa 151 HAX0XKACHUS
HanOOJILLIETro OOMIETO ASIUTENS IBYX
HaTypalbHbIX yucen. Pazouenue
3alUCH HATYPAJIHHOTO YHCiIa

B ITO3ULIUOHHOUN CUCTEME

C OCHOBaHMEM, MCHBIIIUM HJIM PAaBHBIM
10, Ha otaensHbIe UGPHI. [k

C IEPEMEHHOM. AJITOPUTMBI TPOBEPKHU
J€TMMOCTH OJHOTO LIEJIOTO YKClia

Ha JIpyroe, MpOBEPKU HATYypaJIbHOTO
yucia Ha mpoctoty.O6paboTka
CUMBOJIBHBIX TaHHBIX. CUMBOJILHBIC
(CTpOKOBBIE) IEPEMEHHBIE.
[TocumBosIbHAS 0OpaOOTKA CTPOK.

PaspabateiBaTh mporpammeli,
coJiepKarue ornepaTop (onepaTops)
BETBJICHUS, B TOM YHCIIC

C UCITOJIb30BAHUEM JIOTUYECKHIX
onepanuu.

PaspabateiBaTh mporpammel,
coJiepKalue ornepaTop (onepaTopsbl)
ITUKJIA.

BrINoaHATE AMATOTOBYIO OTIIAKY
TIPOTPaAMM.

Ilpakmuueckue pabomot.

1. Ilpoepammuposanue nunetiHvlx
A20PUMMO8, NPEeOnONALaAIOUUX
8bIYUCTECHUE apUDMEMUUecKUx

U 102UHeCKUX BbIPANCEHUL HA U3Y14aeMOM
A3bIKE NPOCPAMMUPOBAHUSL (OOHOM

uz nepeuns: Python, C++, [lackany,
Java, C#, llIxonvHblii Areopummuuecxuil
A3biK).

2. Paspabomka npoepamm, cooeparcaujux
onepamop (onepamopwi) 8emaeHus,

Ha U3y4aemom A3vlKe NPOSPaAMMUPOBAHUSL
U3 NPUBEOEHHO20 Bbllle NePEUHs.

3. Paspabomxa npocpamm, cooeparcaujux
onepamop (onepamopul) Yukia,

HA U3YYAEMOM A3bIKE NPOSPAMMUPOBAHUSL
U3 NPUBLOEHHO20 Bblille NePeyHsl

36



denepanbHas padouas nmporpamma | Mapopmaruka. 7—9 kimacchl (6a30BbIi ypOBEHB)

[Toacuer 4yacTOThHI NOSBICHUS CHMBOJIA
B cTpoke. Berpoenusie GyHKIIMN
TUTs1 00pabOTKHU CTPOK

2.3 | AHanu3 aJropuTMOB 2 Omnpenenenre BO3MOKHBIX Pe3yJbTaTOB | PacKphIBaTh CMBICT H3y4aeMbIX TTOHSITHH.
pabOThI AJITOPUTMA TIPU TAHHOM AHaJIM3UPOBATh TOTOBHIE AJITOPUTMBI
MHOKECTBE BXOJIHBIX JAHHBIX, Y TIPOTPaMMBbI
OTIpeJICIICHIE BO3MOKHBIX BXOHBIX
JIAHHBIX, IPUBOJIAIIMX K JaHHOMY
pe3yNbTaTy

Hroro no pazaeny 21

PezepBHOE Bpemst 1

OBILEE KOJIMYECTBO 34

YACOB I1O ITPOT'PAMME
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9 KJIACC
HaumenoBanue
Ne KommuectBo OCHOBHBIE BUIIBI 1€ATEIHLHOCTH
pa3/iesioB U TeEM [IporpammHoOe conepxkanue
/11 4acoB oOydJaronuxcs

y4eOHOTO IpeaAMeTa

Paszpnen 1. HndposBasi rpaMoTHOCTH

11

I'mobanbpHas ceTh
WNHTtepHeT u cTparerun
Oe3omacHOro
MOBEACHUS B HEU

3

['no6anwHas cetb MaTepHeT. IP-aapeca
y3710B. CeTeBoe XpaHEHHUE JaHHbIX.
MeTobl HHIUBU Ty aTLHOTO

Y KOJIJISKTUBHOTO pa3MeEIICHHsI HOBOM
uHpopmaruu B Mutepuere. bonbiue
JTaHHBbIE (MHTEPHET-/1aHHbIE,

B YACTHOCTH JaHHBIEC COIIMAIILHBIX
ceteit). [lonsiTre 00 MHPOPMALTMOHHOM
0e30MacHOCTH. YTPO3bl
MH(}OPMAITMOHHOW O€3011aCHOCTH

npu paboTte B ria00agbHOMN ceTH

¥ METOJIbI IPOTUBOJACHCTBUS HM.
[TpaBuiia 6e30macHoO
ayTeHTU(PUKauu. 3anmTa JMIHON
uHpopmaruu B aTepHeTe.
be3omnacHbie cTpaTeruu moBeACHUS

B UnTepHere. [Ipenynpexaenue
BOBJICUCHUS B JICCTPYKTUBHBIC

U KpUMHUHAJIBHBIE POPMBI CETEBOM
aKTUBHOCTH (KHMOEpOYIUTHHT, (PUIITMHT

U ipyrue GopMbl)

PackpbIBaTh CMBICI U3y4ae€MbIX TOHSITHM.
AHanu3upoBaTh JOMEHHbIC UMEHA
KOMITBIOTEPOB U ajjpeca TOKYMEHTOB

B lHTEpHETE.

OnpenensaTb MUHIMAITBHOE BPEMS,
HE00XO0AUMOE JIJIS Tepeaadl U3BECTHOTO
o0beMa JaHHBIX MO0 KaHATY CBA3U

C M3BECTHBIMU XapaKTECPUCTHKAMMU.
Pacnio3naBaTh MOTEHIIMATBHBIC YTPO3bI

Y BpEIHbIC BO3/ICUCTBUS, CBSI3aHHbBIC

¢ uH(pOpPMAITMOHHBIMU

Y KOMMYHUKAITMOHHBIMU TEXHOJIOTHSIMH,
OIICHWBATh TPEIJIaracMble ITyTH UX
yCTpaHEHUsI.

Ilpakmuueckue pabomot:

1. Cozoanue komnaexchvix
UHDOPMAYUOHHBIX 0OBEKMOE 8 8UOE 8O-
CMpaHuy, 8KIUAOWUX epaduieckue
00beKmbl, ¢ UCTOIL30BAHUEM
KOHCMPYKMOpOo8 (uabiioHos).

2. 3HaKomcmeo ¢ MexaHusMamu
obecneyeHus npuUBAMHOCmu

38




denepanbHas padouas nmporpamma | Mapopmaruka. 7—9 kimacchl (6a30BbIi ypOBEHB)

u 6ezonacHot pabomwl ¢ pecypcamu
cemu Uumepuem, memooamu
aymenmugpurayuu, 8 mom 4ucie
NPUMEHAEMBIMU 8 CEPBUCAX 2OCYCILY2

1.2 | Pabota
B HH()OPMAIIMOHHOM
IPOCTPAHCTBE

Bune! nesrenpHoctr B IHTEpHETE.
WHTEPHET-CEPBUCHI:
KOMMYHUKAITMOHHBIEC CEPBUCHI
(mouToBas ciyk0a, BU1€0-KOH(pEpeHII-
CBS3b U JIPYTHUE), CIPABOYHBIE CITY>KObI
(xapThl, pacnHCaHus U IpyTHUe),
MTOMCKOBBIE CITY>KOBbI, CITY>KObI
OOHOBJIEHUS TPOIPAMMHOTO
oOecrieyeHus U Apyrue ciryxObl.
CepBuUCHI TOCYAAPCTBEHHBIX YCIYT.
OO6navHble XpaHUIUIIA JaHHBIX.
CpencTBa COBMECTHOM pa3paboTKu
JIOKYMEHTOB (OHJIaiH-0(UCHI).
[IporpammHuoe obecrieueHue Kak Beo-
CEpPBUC: OHJIAWHOBBIE TEKCTOBBIE

U rpauuecKue peaaKkTopbl, Cpeabl
pa3paboTKH MpOrpaMm

PackpbiBaTh CMBICI H3y4aeMBbIX
MIOHATUM.

[IpuBOINTH IPUMEPHI CUTYaALUN,

B KOTOPBIX TpeOYyeTCsl UCTIOIB30BATh
KOMMYHUKAIIMOHHBIE CEPBUCHI,
CIIPaBOYHBIEC U TTOMCKOBBIE CITYKOBI U JIp.
OrnpenensiTe KOJIMYECTBO CTPAHHUII,
HaliJICHHBIX TTOMCKOBBIM CEPBEPOM

I10 3aIpOCaM C UCIIOJIb30BAHUEM
JIOTUYECKUX OTICPALUU.

[IpuBOIUTH IPUMEPHI YCIIYT,
JIOCTYITHBIX HA CEPBUCAX
rOCyJapCTBEHHBIX YCIIYT.

[IpuBOINUTH IPUMEPHI OHIANHOBBIX
TEKCTOBBIX U IPaUIECKUX PEIAKTOPOB,
cpen pa3paboTKH MPOTPaMM.
Ilpakmuueckue padomoi:

1. louck ungpopmayuu 6 cemu
Humepnem no 3anpocam

C UCNOIL30GAHUEM TO2UHECKUX ONePayuli.
2. Ucnonvzosanue onnaiin-oguca

0J151 paspabomku OOKYyMeHMO8

Hroro no pazgeny
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Pa3nen 2. TeopeTudyeckue 0CHOBbI MH(POPMATHKH

2.1

MoaenupoBanue
KaK METOJ] TO3HAHUS

8

Mopens. 3aiauu, pemaeMblie

C IOMOILBIO MOJIETUPOBAHMUSL.
Knaccudukanuu moene.
MarepuainbHbie (HaTypHBIC)

¥ UH(GOPMAITMOHHBIE MOJIETIH.
HenpepsiBHBIE U TUCKPETHBIC MOJICIH.
Nmurtanmonueie moaenu. Urpossbie
Mozenu. O1eHka aIeKBaTHOCTH MOJEIN
MOJEIIUPYEMOMY OOBEKTY U LIEJISIM
MojenupoBaHus. TabaudHbIe MOJCIIH.
Tabnuiia kak mpeaCcTaBICHHUE
otHotenus. basbl nanubx. OTOOD

B TaOJIUIIE CTPOK, YAOBJICTBOPSIOMIUX
3aganHoMy ycnoBuio. ['pad. Bepmuna,
pebpo, myTh. OpUEeHTHUPOBAHHbBIE

¥ HEOPHEHTHUPOBaHHbIE Tpadbl. JmuHa
(Bec) pebpa. BecoBast maTpuiia rpada.
JlvHa myTH MeX 1y BepIirHaMu rpada.
[Towck onTUManbHOTO MyTH B Tpade.
HavanbHas BepuimHa (MICTOYHUK)

Y KOHEYHas BeplInHa (CTOK)

B OPUEHTUPOBAHHOM Ipade.
Brrancnenme konuyecTBa myTen

B HaMPaBJIEHHOM allUKJIMYECKOM rpade.
Hepeso. Kopenb, BepiiiiHa (y3ein),
JucT, pedpo (myra) nepesa. Beicora

PackpbIBaTh CMBICIT U3y4a€MbIX TOHATHM.
Onpenensatb BU MHDOPMAITMOHHON
MOJIEIN B 3aBUCUMOCTH OT CTOSIIEH
3a/1aqm.

AHanM3UpoBaTh UHPOPMAITMOHHBIE
Mozenu (Tabnuiibl, rpadukH,
JMarpaMMbl, CXeMBbI U Jp.).
OcymecTBIATh CHCTEeMHBIN aHATTN3
00BEKTa, BBIIEIATH CPEJIU €T0 CBOMCTB
T€ CBOMCTBA, KOTOPHIE CYIIECTBEHHBI

C TOYKH 3pEHHUSI LTI MOJICITUPOBAHUS.
OrneHnBaTh aJICKBaTHOCTh MOJIEIH
MOJICIIUPYEMOMY OOBEKTY U IIEJISIM
MOJICTTUPOBAHUSI.

CTpoWTh ¥ HHTEPIIPETHPOBATH
pasznuyHbie HH()OPMAITMOHHBIC MOICIIN
(Tabmuriel, nUarpamMmsl, rpadsbl, 1€peBo,
CXEMBbI, OJIOK-CXEMBI aJITOPUTMOB).
Hccaenosath ¢ MOMOIIBIO
MH(POPMAITMOHHBIX MOJIeTIel 00BEKTHI

B COOTBETCTBHMHU C IOCTABJICHHOM 3aJlaueH.
N3y4aTh 3Tanbl KOMITBIOTEPHOTO
MOJICTTUPOBAHUSI.

PaGoTaTh ¢ rTOTOBBIMU KOMIIBIOTEPHBIMHU
MOJIEISIMU U3 PA3TUYHBIX MPEIMETHBIX
o0JacTeH.
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nepesa. [lonnepeso. Ipumepsr
MCIIOJIb30BaHus iepeBbeB. [lepedop
BApUAHTOB C IOMOLIBIO IEPEBA.
[ToHsiTHE MaTEMAaTHYECKON MOJIEIIH.
3aiauu, pemaeMble ¢ TOMOIIBIO
MaTEeMaTUYeCKOro (KOMIIbIOTEPHOTO)
MozenupoBanus. OTinuve
MaTeMaTUYECKON MOJIENIN OT HATYPHOMU
MOJIEJI U OT CIIOBECHOTO
(JIuTepaTypHOTO) ONMUCAHUS OOBEKTA.
DTansl KOMOBIOTEPHOTO
MOJICIMPOBAHUS: TIOCTAHOBKA 3aJ1a4H,
MOCTPOEHUE MaTEMAaTUYECKON MOJIEIH,
porpaMMHasi peajiu3arus,
TECTUPOBAHUE, IPOBEICHUE
KOMITbIOTEPHOTO SKCIIEPUMEHTA, aHATHU3
€ro pe3yJIbTaTOB, yTOYHEHUE MOJIEIN

Ilpakmuueckue pabomol:

1. Coz0anue oonomabauunou 6aszol
oannwix. Ilouck oannvix 6 2o0moesoii base.
2. Paboma ¢ 2comosbimu
KOMNbIOMEPHLIMU MOOEAMU

U3 PA3TUYHBIX NPeOMemubIX odiacmell.

3. Ilpoepammnasn peanuzayus
NPOCMeuux Mamemamu4eckux mooeuetl

Hroro no pazgeny

8

Pa3znen 3. AiropuTtMbl 1 IPOrpaMMHUPOBAHNE

3.1

Pa3paboTtka
ITOPUTMOB
U TIPOrpaMm

6

Pa3zOuenue 3a1aun Ha MoA3aAauu.
CocraBieHue anropuTMOoB U IPOrpamMm
C UCITOJIb30BAaHUEM BETBJIEHU, IUKIIOB
Y BCIIOMOTATEIbHBIX aJrOPUTMOB

JUISL yIPABJIEHUS UCTIOJIHUATEIEM
Po6oT unu 1pyrumMu UCTIOTHUTEIISIMH,
TakuMH Kak Yepenamka, Yepre:xHUK
u 1pyrumu. TaGnuuHble BETUUHHBI

PackpbIBaTh CMBICIT H3y4aeMbIX MOHSITHH.
Pa3pabareiBaTh nporpamMmbl

JUIs1 00pabOTKH OJHOMEPHOTO MacCHBa
LIEIBIX YHCEII.

OcymiecTBIATh pa30MeHNE UCXOTHOU
3aJla4y Ha I0a3aJauH.

PazpabaThiBaTh NporpaMmel,
cojieprKaliiie noanporpaMmmy(bl).
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(maccuBsbl). OTHOMEpPHBIE MACCHUBHI.
CocraBneHue u oTiajKa mporpamm,
peaTu3youuX TUIIOBbIE AITOPUTMBI
00pabOTKU OJTHOMEPHBIX YHCIOBBIX
MacCCHBOB, Ha OJIHOM U3 SI3bIKOB
nporpammupoBanus (Python, C++,
ITackans, Java, C#, llIkoabHBIM
AnroputmMudeckuil A3bIK):
3aI0JHEHUE YUCIOBOr0 MacCUBa
CIIy4ailHIMH YHCIIAMHU, B COOTBETCTBUU
¢ ¢hopMyIIOii UK TIyTEM BBOJIA YUCE,
HaX0XJICHUE CYMMBI 3JIEMEHTOB
MacCHBa, JIMHEHHBIN ITOMCK 3aJJaHHOT'O
3HA4YE€HUSI B MAaCCUBE, MMOJICUET
AJIEMEHTOB MAacCHUBa,
YAOBJIETBOPSIOIINX 3aJaHHOMY
YCJIOBUIO, HAXOXKJCHUE
MUHUMAJIBHOTO (MaKCUMAaJIbHOTO)
anemeHTa maccuBa. CoOpTHUpOBKa
MaccuBa. O0paboTKa MOTOKA JJAHHBIX:
BBIYHCIICHUE KOJMYECTBA, CYMMBI,
CpeaHero apu(pmMeTuyecKoro,
MUHHUMAJIBHOTO U MaKCHMAaJIbHOTO
3HA4YCHUS PJIEMEHTOB
MOCJIE/I0BATEIbHOCTH,
YAOBJIETBOPSIONINX 3aJJaHHOMY
YCIIOBUIO

Ilpakmuueckue pabomui:

1. Cocmasnenue npocpamm

C UCNONIL308AHUEM BCHOMO2AMENbHBIX
aneopummos OJis ynpasieHus.
ucnonHumenamu, makumu kaxk Pobom,
Yepenawxa, Yepmesrcnux.

2. Cocmasnenue u omiaoKka npocpamm,
Peanuzyoumux munogvle aieopummuol
00pabomKu 0OHOMEPHBIX YUCTIOBLLX
MAccusos, Ha 0OHOM U3 A3bIKO8
npoepammuposanus (Python, C++,
Iackane, Java, C#, [llxonvHoi
Aneopummuuecxuii A3vik)
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3.2 | Yopasnenue 2 VYpasnenue. Curnan. OOpaTHas cBsi3b. | PacKpbIBaTh CMBICI H3y4a€MbIX OHITHIA.
[TosryueHue cUrHaaoB OT HU(PPOBBIX AHanM3upoBaTh OTHOLICHUS B KUBOM
JTATYMKOB (KaCaHUs, paCCTOSIHUSA, CBETA, | IPUPOJIE, TEXHUYECKUX U COLIMATIBHBIX
3ByKa U Jpyroro). [Ipumepsr (1Koa, CeMbs U Jp.) CUCTEMAX
UCIIOJIb30BaHUs IPUHLIMIIA OOPATHOM C MO3HILINI YIIPaBICHUS.
CBSI3M B CUCTEMAX yIPaBJICHUS N3yuaTh mpumMepsl poOOTU3HUPOBAHHBIX
TEXHUUYECKUMHU YCTPOHCTBAMU CUCTEM.
C IIOMOIIIBIO TATYUKOB, B TOM YHCIIE Ilpakmuueckue padomoi:
B poOoToTexHuke. [Ipumepsl 1. 3uaxomcmeo c yuebnoii cpeoou
POOOTU3UPOBAHHBIX CUCTEM (CUCTEMA | pa3pabomKu RPpoSpamm ynpaeieHus
YIPABJICHHS IBHXKEHHEM OBUIICYUUMUCS. pOOOMaAMU
B TPAHCIIOPTHOM CHCTEME, CBAPOYHAS
JIMHUS aBTO3aBO/JIA,
aBTOMATU3UPOBAHHOE YIIPABJICHUE
OTOIUIEHUS I0Ma, aBTOHOMHAsl CUCTEMA
YIPABJICHUS TPAHCIIOPTHBIM CPEACTBOM
U IPYTUE CUCTEMBI)

Hroro no pazaeny 8

Pa3nen 4. UndopmaumoHHbIe TEXHOJIOTHH

4.1 | DneKTpOHHbIE 10 [TonsiTue 00 AMEKTPOHHBIX TaOIHIIAX. PackpbIBaTh CMBICI H3y4aeMbIX

TaOJIUIIBI Tunbl JaHHBIX B TYEHKaAX DJIEKTPOHHON | MOHATUH.

Tabnuuel. PenaktupoBanue AHanM3UpOBaTh MOJIH30BATEIBCKUMA
U (popMaTUPOBAHUE TAOIHII. uHTEep(delic MpUMEHSIEMOTo
Berpoennbie GyHKIMY AJ1s1 TOUCKA MPOTrPaMMHOT0 CPEJICTBA B paboTe
MaKCUMyMa, MUHUMYMa, CyMMBI C DJIEKTPOHHBIMH TAOIUI[AMHU.
U CpEAHEro apu(PhMETUIECKOTO. Onpenenstb yClIOBUS U BO3MOXKHOCTH
CopTupoBKa JaHHBIX B BbIIEJIEHHOM MPUMEHEHUS IPOIPAMMHOIO CPEJCTBA
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nuarnaszone. Iloctpoenune nuarpamm
(rucTorpaMma, KpyroBas IuarpaMmma,
ToYeuHas auarpamma). Beioop tuma
nuarpammsbl. [IpeoGpazoBanue hopmymn
npu KonupoBaHuu. OTHOCUTENbHAS,
aOCONIOTHASI U CMEIIaHHAs aJpecalusl.
VY CIIOBHBIC BBIYUCIICHUS B 3JICKTPOHHBIX
tabmuiax. CyMMUpOBaHUE U TIOCYET
3HAYCHUN, OTBEYAIOIINX 3aJaHHOMY
ycnoButo. O6padoTka O0IBITHX
HaOOPOB MaHHBIX. YHCICHHOE
MOJICTUPOBAHUE B DJICKTPOHHBIX
Ta0JIMIax

JUTSL pEIIIeHUs] TUTIOBBIX 3a/1a4 B paboTe

C DJIEKTPOHHBIMH TaOIUIIAMHU.
BEISBIATE 001II€e U pa3Iudrsi B pa3HbIX
MIPOTPAMMHBIX MTPOTYKTaX,
MpEeTHA3HAYCHHBIX JIJISI PEIICHHSI OJTHOTO
KJ1acca (pa3HBIX KJIacCOB) 3a7a4 B paboTe
C DJICKTPOHHBIMU TaOJIUIIAMHU.
PenaktupoBats 1 popMaTUpOBaTH
AJIEKTPOHHBIE TAOIUIIBI.
AHanM3UpoOBaTh U BU3YAITU3UPOBATh
JAaHHBIC B DJIEKTPOHHBIX TAOJIAIIAX.
BBITIOTHSTE B 3JIEKTPOHHBIX TaOJIHAIIAX
pacyeTsl 10 BBOJIMMBIM I0JIH30BaTEIEM
dhopmyiaMm ¢ UCTIOJIL30BAHUEM
BCTPOECHHBIX (QYHKLIUH.

Ocy11ecTBISATh YUCIECHHOE
MOJICIUPOBAHUE B TIPOCTHIX 3a/a9ax

U3 Pa3IMYHBIX PEIMETHBIX 00IacTe.
Ilpakmuueckue padbomot:

1. Beoo oanmuwix u chopmyn, ogpopmierue
maoauywi.

2. Copmuposka u purompayus OaHHbIX
8 27IeKMPOHHBIX MAOIUYAX.

3. Ilocmpoenue ouazpamm u epagpuxos
8 27IeKMPOHHBIX MAOIUYAX.

4. Bvinonnenue pacuemos no 6600UMbIM
noav3zoeamenem Qopmyniam
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C UCNONIL30BAHUEM BCMPOEHHBIX
@dyHKYUL.

5. Obpabomka borvuiux Habopos
OAHHDIX.

6. Yucnennoe mooenuposanue

8 9NEKMPOHHLIX MAOIUYAX

4.2 | UadopmanmoHHbIE 1 Ponb MHPOPMALIMOHHBIX TEXHOJIOTHIA PackppIBaTh CMBIC N3y4aeMbIX TTOHITHUM.
TEXHOJIOTUHU B pa3BUTUH SKOHOMHUKHU MHpa, cTpadbl, | OOcyXaaTh posib UHPOPMALIMOHHBIX
B COBPEMEHHOM perrioHa. OTKpbIThIE 00pa3oBaTeIbHbIe | TEXHOJIOIMH B COBPEMEHHOM MHPE.
oOuiecTBe pecypchl. [Ipodeccun, cBa3aHHBIE OO0cy:x1aTh 3HaY€HUE OTKPBITHIX
¢ UH(POPMATHKOM 00pa3oBaTEILHBIX PECYPCOB
U MH(POPMAITMOHHBIMU TEXHOJIOTUSIMU: | U BOBMOYKHOCTH MX UCIOJIb30BaHUS.
BeO-M3aiiHep, MpOrpaMMUCT, AHanu3upoBath NU(PPOBLIC HABBIKH,
pa3paboTUYMK MOOMIIBHBIX MPUIIOKEHHH, | KOTOPBIMH J0JKEH 00J1a1aTh BBITYCKHUK
TECTUPOBIINK, APXUTEKTOP IIKOJIBI.
IPOrpaMMHOTr0 oOecreueHus, N3ydats mpodeccun, CBI3aHHBIC
CHEUAIKCT 110 aHAINU3Y JAHHBIX, ¢ nHGOPMATUKOH 1 HH(DOPMAITMOHHBIMU
CUCTEMHBIN aIMUHUCTPATOP TEXHOJIOTUSIMHU.

Ilpakmuueckue padomuwi:
1. Coz0anue npezenmayuu
o npogeccusx, ceazannvix ¢ UKT

Hroro no pazaeny 11
PesepBHOE Bpemst 1
OBILIEE KOJIMYECTBO 34
YACOB I1O ITPOTPAMME
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HEPEYEHDb (KOAUPUKATOP) PACITPEJEJIEHHBIX ITO KJIACCAM
IMPOBEPSIEMbBIX TPEBOBAHWMH K PE3YJIbTATAM OCBOEHUSA
OCHOBHOM OBPA3OBATEJIbBHOM ITPOT'PAMMBI OCHOBHOTI'O
OBHIEI'O OBPA30BAHUSA U OJIEMEHTOB COAEPKAHUSA

O UHPOPMATHUKE

B denepanbHbiX UM pernoHaANbHBIX MPOIEAYpPaX OLEHKH KadecTBa 0Opa3oBaHUs
UCIOJIb3yeTCsl mepeyeHb (KoAuuKaTop) paclpeiesieHHbIX MO KilaccaM MPOBEPSEMBbIX
TpeOOBaHMII K pe3yJbTaTaM OCBOEHUS OCHOBHOW 00pa3oBaTEIbHOM MPOrpaMMbl
OCHOBHOT'0 00IIIETO 00Opa30BaHUs U AJIEMEHTOB COJEP>KaHUs 110 HH(OPMATHKE.

7 KJIIACC

IIpoBepsieMble TPeOOBAHUSA K pPe3yJibTaTaM OCBOCHHMSI OCHOBHOI 00pa30BaTeILHOM
MPOrpaMMbI

Kon [IpoBepsiembie peAMETHBIE PE3YIbTaThl OCBOCHUSI OCHOBHOM
MIPOBEPSIEMOTO 00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOT'O 00I1IETO 00pa30BaHUs
pe3yabTara
1 1o Teme «IludpoBas rpaMOTHOCTH
1.1 [losicHaTh Ha mpuUMepax CMBICH  TOHATUH  «UHMOpMaIHs,
«uH()OPMAIIMOHHBIM  Tporecey,  «oO0paboTka  HHQPOPMAIUNY,

«xpaHeHue nHpopmaIuny, «repeaada nHHOpMaITU»

1.2 [IpuBOANTH IPUMEPHI COBPEMEHHBIX YCTPOMCTB XPaHEHUS U IIepelaun
uH(pOpMaIUH, CPaBHUBATH UX KOJIMYECTBEHHBIE XapaKTEPUCTUKH

1.3 [TonmyyaTh ¥ wuCHOJB30BaTh MHQPOPMAIUIO O XaPAKTEPUCTHKAX
MEPCOHAILHOTO KOMIIBIOTEPA U €T0 OCHOBHBIX AJIEeMEHTaxX (TpoIeccop,
OTIepaTHUBHASI MMaMsITh, TOJTOBPEMEHHAS MaMsATh, YCTPOWCTBA BBOJIA —
BBIBOJIA)

1.4 CoOTHOCUTH XapaKTEepUCTHUKHA KOMIIBIOTEPA C 3aJja4aMU, PEIIaEMbIMU
C €ro NOMOIIBIO

1.5 OpHeHTHPOBATbCS B UEPAPXUUECKOU CTPYKType (aijoBOM CHUCTEMBI
(3amuchIBaTh MOJHOE MM (haiina (kaTanora), myTh K (aiiny (karamory)
N0 HMEIOUIeMYCS ONHUCaHUI0 (HaloBOM CTPYKTYphl HEKOTOPOIO
MH(OPMAITMOHHOTO HOCUTEJS)

1.6 PaGotath ¢ (aitioBOii cHUCTEMON TEPCOHATBLHOTO KOMITBIOTEPA
C UCTIONIL30BaHUEM TparuecKoro nHTepdeiica: co3naBarh (KOMMPOBATh,
nepeMeniaTh, MePEeMMEHOBBIBATh, YAAIATh U apXUBUPOBATH (haibl
¥ KaTaJorH, UCTI0Ih30BaTh aHTUBUPYCHYIO IIPOTPaMMYy)
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1.7 Uckars unpopmanuio B MHTepHeTe (B TOM YHUCIE MO KIHOYEBBIM
CJIOBaM, MO HM300paXKCHUIO), KPUTUIECKA OTHOCHUTHCS K HaAWJICHHOU
uH(OpMaIMU, OCO3HAaBaTh OMACHOCThH MJIsi JIMYHOCTH W OOIIecTBa
pacnpocTpaHeHUsi BpPEJOHOCHOM uWHGOpMAIMKM, B TOM YHCIE
DKCTPEMHUCTCKOTO U TEPPOPUCTUUECKOTO XapaKTeEpa

1.8 [ToHUMaTh CTPYKTYPY aJIpecoB BeO-peCypcoB
1.9 Hcnonp30BaTh COBPEMEHHBIE CEPBUCH MHTEPHET-KOMMYHHUKAITAN
1.10 CoOmonate TpeOoBaHMsI 0€30MacHOM AKCIUTyaTallMd TEeXHUYECKHUX

CpeACcTB HH(DOPMALMOHHBIX W KOMMYHUKALMOHHBIX TEXHOJIOTHA,
COOJIOAATh CETEBOM 3TUKET, 0a30BbIe HOPMbI HH(POPMAIIMOHHOMN 3TUKH
U TpaBa Ipu paboTe C MPHIOKEHUAMU Ha JIIOOBIX YCTPOMCTBAX
u B lHTepHere, BbIOMpaTh O€30MacHbBIE CTPATErHMH IOBEICHHS

B CE€TH
111 [TpumeHaTh METOIBI MPO(UIAKTUKA HETaTUBHOTO BIIMSHHUSA CPEJICTB
MH()OPMAITMOHHBIX 1 KOMMYHUKALIMOHHBIX TEXHOJIOTHI Ha 3J0pOBbE
I10JIb30BATENS
2 1o Teme «TeopeTnueckue 0CHOBBI HHPOPMATHUKI
2.1 KoaupoBaTh U JeKoaupoBaTh COOOIICHUS IO 3a/JaHHBIM IpaBUIIAM,

JEMOHCTPUPOBATh MMOHUMAHNWE OCHOBHBIX MPHHIIUIIOB KOAHUPOBAHMS
UH(POPMAIMH Pa3THYHON IPUPOIBI (TEKCTOBOM, rpaMueCcKOM, ayIro-)

2.2 CpaBHUBaTh JUIMHBI COOOIICHMM, 3aMMCAaHHBIX B  PA3TUYHBIX
andaBuTax, OMEPUPOBaATh SAUHUIIAMA U3MEPEHUS HHPOPMAITMOHHOTO
o0beMa U CKOPOCTHU Mepeaadn JaHHBIX

2.3 OneHuBaTh U CpaBHUBATH pa3Mepbl TEKCTOBBIX, TpadUUECKUX,
3BYKOBBIX (haijIoB U BUACO(]AIIIOB

3 [To Teme «MHpOpMALIMOHHBIE TEXHOTIOTHID)
3.1 [IpencraBnsiTh  pe3yabTaThl  CBOCW  JEATEIBHOCTH B BHJC
CTPYKTYpHUPOBAHHBIX WJUTIOCTPUPOBAHHBIX JTOKYMEHTOB,

MYJIbTUMEIUNHBIX NPE3CHTALUN

IIpoBepsieMble 3J1eMEHTBI COAEPKAHUS

Kon [IpoBepsieMblii 3IEMEHT COJICPIKAHUS

1 [Mudposas rpaMOTHOCTH

1.1 KommbroTep — yHHBEpCAIbHOE BHIYUCIUTEIBLHOE YCTPOMCTBO, paboTatoiiiee
no mnporpamme. THIIBI KOMIBIOTEPOB: NEPCOHAIBHBIE KOMIIBIOTEPHI,
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BCTPOCHHBIE KOMIBIOTEPHI, CYMEPKOMIBbIOTEPhl. MOOUIIBHBIE YCTPONCTBA.
TexHuka 6€30MaCHOCTH U MpaBuiia pabOTHl HA KOMITBIOTEPE

1.2

OcHOBHBIE KOMIIOHEHTBHI KOMIIbIOTEpa M UX Ha3zHaueHue. I[Ipoueccop.
OnepaTuBHAsE W JOJITOBPEMEHHAs MaMsATh. Y CTPOHMCTBA BBOAA M BHIBOJA.
CeHCOpHBI  BBOJ, JaT4YWKH  MOOWJIBHBIX  YCTPOMCTB, CpEICTBa
OMoMeTpUYeCKOr ayTeHTU(PUKAITIN

1.3

Hctopusi pa3BUTHS KOMIIBIOTEPOB M MPOTPAMMHOTO  OOECHEUEHHUSI.
[loxonenuss  komnbloTepoB.  COBpPEMEHHbIE  TEHICHLHMH  PA3BUTHS
KoMIproTepoB.  CynepkommnbroTepsl.  [lapamuienbHble  BBIYHMCIICHHS.
[lepconanbHbiii kKoMIbtoTEp. [Iponieccop M ero xapakTepucTHUKU (TaKTOBAs
4acToTa, pa3pAnHOCTh). OnepaTuBHas namsaTh. [[oiroBpemMeHHas MMaMSTh.
YcerpoiictBa BBoJga M BeIBOJa. OO0bEM XpaHUMBIX JaHHBIX (OlepaTHUBHAs
[MaMATh KOMIIBIOTEpPA, MKECTKUM JHWCK W TBEPAOTEJIbHBIM HAKOIWTEID,
HOCTOSTHHAs aMATh CMapT(POHA) U CKOPOCTh IOCTYIA JIIsl pa3IMUHbIX BUI0B
HOCHUTEIIEN

1.4

[IporpamMmmuoe obecrieueHue KommbioTepa. llpukiagHoe mporpaMMHOe
obecnieueHue. CucreMHoe mporpamMmmHoe obOecrieueHue. CHCTEMBI
nporpammupoBanus. [IpaBoBas oxpaHa nporpaMm U JaHHbIX. becruiatHbie u
yCJIOBHO-O€ecIuIaTHbIe mporpamMbl. CBOOOJHOE MpOorpaMMHOE 00ecIieUeHNE

1.5

@aitnel 1 manku  (kataioru). Tumsl  daitioB. CoiicTBa  (haiinos.
XapakTepHble pa3Mepbl (ailJIoB pa3NMYHBIX THIIOB (CTpaHUIIA TEKCTa,
JJICKTpOHHAss  KHura, (Qororpadus, 3amuch IECHU, BHJICOKIIHII,
MOJIHOMETPAKHBINA (PUITEM)

1.6

[TpuHuunel noctpoenus ¢ainosbix cucteM. llonHoe ums daiina (mankwu,
katanora). [1yTs k aitny (nmanke, katanory)

1.7

QaitnoBeiii MeHemkep. Pabora ¢ ¢aiimamMu u mankamu (KaTaJoramu):
CO3/1aHHe, KOIMMPOBAaHME, TMEpPEMENICHHEe, MEePEUMEHOBAHNE W YJAJICHHE
daiinoB u nmanok (karamoros). [louck ¢aitnoB cpeacTBamMu orneparmoHHON
CHUCTEMBI

1.8

ApxuBanus 1aHHbIX. Mcionb30BaHue MpOrpaMM-apXUBaTOPOB

1.9

KomnproTepHsie BUPYCHI U ApYryMe BpEIOHOCHBIE MporpaMMel. [IporpaMmesl
IUIs 3aIUTHI OT BUPYCOB

1.10

OO6beauHenne KoMibioTepoB B ceThb. Cerb MuTepHeT. Beb-cTpanuna, Beo-
cant. CtpykTypa aapecoB BeO-pecypcoB. bpaysep. [louckoBbie cucTemsl.
[Touck wHpOpMaMK TO KIIOYEBBIM CJIIOBaM M 10 HW300PaKEHHUIO.
JloctoBepHOCTH MH(pOPMALINH, TTOTyYeHHOU U3 MHTepHeTa

1.11

CoBpeMeHHbIE CepBUCH UHTEPHET-KOMMYHHUKAITUIA
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1.12

CereBoil 3TuKeT, 0a30Bble HOPMbI HMH(MOPMAIIMOHHOW S3TUKM U TpaBa
npu pabore B cetu HMurepHer. Crparerunm O€30MaCHOTO IOBEACHMUS
B HTEpHETE

Teopernyeckre OCHOBBI HHPOPMATUKU

2.1

Nudopmarus — OJHO U3 OCHOBHBIX TOHSITHH COBPEMEHHOM HayKH.
Nudopmarus kak CBeIeHUs, MpeAHA3HAYCHHBIC [JII  BOCHPHITHS
YeJI0BEeKOM, U MHGOPMAIU KaK JTaHHBIE, KOTOPhIE MOTYT OBITh 00pa0OTaHBI
ABTOMATU3UPOBAHHON CHUCTEMOM

2.2

JIMCKpETHOCTh JaHHBIX. BO3MOXXHOCTh ONMMCAHUs HEMPEPHIBHBIX 0OBHEKTOB
U TPOILECCOB C IMOMONIBIO JUCKPETHBIX JaHHbIX. HHpopmarimoHHbIe
IPOIECChl — TIPOIECCHI, CBS3aHHBIE C XpaHCHHEM, IpeoOpa3oBaHUEM
U Tiepefadeii JaHHbIX

2.3

CumBon. AndaButr. MomHocTs andasuta. PasHooOpasue  sI3BIKOB
n andasutoB. EcrecTBeHHBbIE U (opManbHbIE S3bIKH. AJI(PaBUT TEKCTOB
Ha PYCCKOM si3bIke. J[BonmuHbIi andaBut. KoinyecTBO BCEBO3MOMXHBIX CJIOB
(KoOoBBIX KOMOUWHAIMI) (DUKCUPOBAHHOW JIMHBI B JIBOMYHOM aji(aBUTE.
[IpeoOpa3oBanue nro60ro andasuta kK 1BOMYHOMY. KonmuecTBo pa3nuyHbIx
CJI0B (PMKCUPOBAHHOM JJIMHBI B al(aBUTE OMPEIEICHHON MOLTHOCTH

2.4

KomupoBanue cumMBOJIIOB OfHOTO ayndaBuTa C MOMOIIBIO KOJOBBIX CIIOB
B Jpyrom andaBuTe, KOJI0Bas Ta0iuIla, TEKOIUPOBAHHE

2.5

JIBonunbiii koa. IIpencraBneHne NaHHBIX B KOMIIBIOTEPE KaK TEKCTOB
B IBOMYHOM aji(haBUTE

2.6

Nudopmarmonnbeiii 00beM JaHHBIX. bUT — MUHHManbHas CAUMHUIIA
KOJM4YecTBa MH(OpMAIUU — NBOUYHBIN pa3psia. baiit, kuinoOalT, Merabair,
rAradamnT

2.7

CkopocTh mepefauv AaHHbIX. EAVMHUIBI CKOPOCTH MeEpelayvd JIaHHbBIX.
Uckaxxenne nHpopMannu npu nepenaye

2.8

KomupoBanne TtekcroB. PaBHOMepHbIi konx. HepaBHOMEpHBI KOZ.
Komuposka ASCII. BocbmubutHble KOAUPOBKH. [ToHSTHE O KOIMpPOBKAx
UNICODE. /IlekoaupoBaHue COOOIEHUH ¢ UCIIOJIH30BAHIEM PAaBHOMEPHOTO
U HEpaBHOMEPHOTo Koja. MHbopmaloHHbIi 00beM TEKCTa

2.9

OO6miee mpencraBieHre O MU(PPOBOM TMPEACTABICHUU ayAHOBU3YATbHBIX
U JIpyTUX HEMpephIiBHBIX HaHHBIX. KogupoBanwue 1sera. [[BeToBBIC MOIETH.
Mopens RGB. I'mybuna konupoBanusi. [Tanutpa

2.10

PacTtpoBoe u BekTOpHOE mpescTaBieHue n3odpakennit. Ilukcens. Onenka
uHopMarmoHHOTO O0BeMa TpaduuecKuxX MTaHHBIX [JIsI PacTPOBOTO
U300paKEHUS
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2.11

Koauposanwue 3Byka. Pa3psaHocts u yactora guckperusanuu. Konmuecto
KaHanoB 3anucu. OILEHKa KOJWYECTBEHHBIX NapaMETpPOB, CBA3AHHBIX
C IPEJICTABJICHUEM U XpPaHEHHEM 3BYKOBBIX (pailyioB

HNupopmaninoHHbIE TEXHOIOTUU

3.1

TexkcToBbIE TOKYMEHTHI U MX CTPYKTYPHBIE 3JEMEHTHI (CTpaHuIla, ad3ail,
CTpPOKa, CJIOBO, CUMBOJI)

3.2

TekcToBBI MpoLlECCOp — HMHCTPYMEHT CO3JaHusA, pEAaKTUPOBaHUS
u ¢popmarupoBaHus TekcToB. [IpaBuna Habopa Tekcra

3.3

PenaktupoBanue tekcra. CpoiictBa cumBonioB. Llpudt. Tunsl mpudtos
(pyOnensle, ¢ 3aceukamu, MOHoOWIMpPHUHHBIE). [lonyXupHOE M KypcHBHOE
HauepTanue. CBoiicTBa a03alleB: I'paHUIbl, a03alHBIM OTCTYI, MHTEpBaJ,
BbIpaBHHBaHKE. CTUeBoe popmaTupoBaHue

3.4

CrpykrypupoBaHue uHGOpPMALMM C TIOMOUIbIO CHUCKOB W  TaOJMII.
MHuoroypoBHeBble ciickH. [{o0aBneHne TabInl B TEKCTOBBIE JOKYMEHTBI

3.5

BcraBka nzo0pakeHuii B TEKCTOBbIE JOKyMEHThI. O0TeKaHne N300pasKeHHI
TEeKCTOM. BKiTtoueHue B TEKCTOBBIN IOKYMEHT AuarpaMm u Gopmyi

3.6

[TapameTpsl cTpaHuilbl, HyMepanus crpanuil. JloOaBiieHHE B JOKYMEHT
KOJIOHTUTYJIOB, CCBUIOK

3.7

IIpoBepka mpaBonucanus. PacctaHoBka mnepeHOCOB. ['0j10coBOM BBOA
Tekcra. OnTudeckoe pacro3HaBaHue TekcTa. KOMIBIOTEpHBIN MEpEeBO.
Ucnons3oBanue cepBucoB cetu MuTepHeT 1151 00paboTKH TeKCTa

3.8

3HaKOMCTBO ¢ rpaduyecKUMH peJakTopamu. PacTpoBble pUCYHKH.
Hcnonbs3oBanue rpa@uueckux NpUMHUTHBOB

3.9

Onepanuu  pegakTUpoBaHUsT TrpaPUUYECKUX OOBEKTOB, B TOM UHCIE
midpoBeIx  QoTorpaduii: HU3MEHEHHE pa3Mmepa, o0Ope3ka, IOBOPOT,
oTpaxeHue, pabora ¢ oOjacTsIMU (BbIACICHHE, KONUPOBAHHE, 3ajJUBKa
I[BETOM ), KOPPEKIIHS IIBETA, IPKOCTH U KOHTPACTHOCTH

3.10

Bextopnas rpaduka. Co3naHue BEKTOPHBIX PHUCYHKOB BCTPOEHHBIMU
CpelcTBaMH TEKCTOBOTO MPOLIECCOpa WU IPYTUX MPorpamm (MPUII0KEHUN).
Jlo6GaBieHne BEKTOPHBIX PUCYHKOB B JOKYMEHTBI

3.11

[ToaroToBka MmybpTUMETUNHBIX pe3eHTanui. Craiia. JlobaBieHue Ha ciaiia
TeKCTa U u3o0paxeHuid. Pabora ¢ HECKOJIBKUMHU CllaiiiaMu

3.12

JloGaBneHnne Ha  claig ~ ayJUOBH3yalbHBIX  JAHHBIX. AHHMAIIHSL.
IM'uniepccepuku
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8 KJIACC
IIpoBepsiemble TPeOOBaHUSA K Pe3y/IbTATAM OCBOEHHS OCHOBHOI 00pa30BaTeIbHOI
NPOrpamMmMbl
Kon [IpoBepsiemble IpeAMETHBIE PE3YIBTATHI OCBOEHUSI OCHOBHOM
MIPOBEPSEMOTO 00pazoBaTensHOM MPOrpaMMbl OCHOBHOT'O OOIIETO 00pa3oBaHuUs
pe3yabpTara
1 [To Teme «TeopeTnueckue OCHOBBI HHPOPMATUKIY
1.1 [losicHATP Ha TpUMEpax pazuyus MEXAy O3WLHOHHBIMU
Y HEMO3UIIMOHHBIMHU CUCTEMAMH CUUCIICHHUS
1.2 3anuceiBaTh U CpaBHUBATH Lelble yncia ot 0 1o 1024 B pa3nmnuHbIX
MO3UIIMOHHBIX CHCTEMaxX CYHCIeHHs (C ocHOBaHWsMH 2, 8, 16),
BBITIOJTHATH apu(PMeTHYecKe onepauu Haj HUMU
1.3 PackpblBaThb CMBICT TOHSITUM  «BBICKA3bIBAHUE», «JIOTUYECKAS
omnepanusy», «JIOTHIECKOE BEIPAKEHUE»
1.4 3anuchiBaTh  JIOTUYECKHE  BBIPAXKEHUS C  HCIOJIb30BAaHUEM
JTU3BIOHKIMN, KOHBIOHKIUA U OTPULIAHUS, ONPEAENISITh UCTUHHOCTD
JIOTUYECKUX BBIPAXKEHUW, €CIIM M3BECTHbl 3HAYEHUS HMCTHHHOCTH
BXOJSIIIUX B HEro TMEPEMEHHBIX, CTPOUTh TaOJMIBI HUCTUHHOCTH
JUIS1 TOTUYECKUX BBIPAKEHUI
2 [To Teme «ATOPUTMBI U IPOTPAMMUPOBAHKE)
2.1 PackpeiBaTh  CMBICI  TOHATHH  «HUCHOJHUTENBY,  «AJITOPUTM»,
«rporpamMma, TIOHMMAasi pPa3HUIY MEXIy YHOTpeOJIEHUEM ITHUX
TEPMUHOB B OOBIICHHOW pe4u 1 B HHPOPMATHUKE
2.2 OnuceIBaTh JITOPUTM PEIIEHUS 3aJa4l Pa3IuYHBIMU CIIOCO0aMH,
B TOM YHCJIE B BUJIE OJIOK-CXEMBI
2.3 CocTaBisTh, BBINOJHATH BPYYHYIO M Ha KOMIIBIOTEPE HECIIOKHbBIC
aJTOPUTMBI C UCMOJIb30BAHWEM BETBIICHUM Y LIMKJIOB JIJI YIIPABICHUS
UCIIOJTHUTEIISIMU
24 Hcnonb30BaTh KOHCTAHTBl M TEPEMEHHBIC PA3JIMYHBIX THUIIOB
(4MCIIOBBIX, JOTUYECKUX, CUMBOJIbHBIX), a TaKXe COJCpKaIllUe HX
BBIPAKEHU S, UCTIOJIL30BATh ONEPATOP MPUCBANBAHUS
2.5 Hcrnonp3oBaTh mpu pa3paboTKe MpOrpaMM JIOTHYECKUE 3HAUCHUS,
OTepaluy U BhIpaKEHUS C HUMU
2.6 AHaIM3UPOBaTh MPEIJIOKEHHBIE  QITOPUTMBI, B TOM  YHCIIE

OIpCACIIATh, KAKHMEC PE3YJIbTAaThl BOSMOKHEI ITPHU 3aJaHHOM MHOKCCTBC
HNCXOAHBIX 3HAYCHUH
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2.7

Co3naBatb W OTJI@XUBATh MPOrpaMMbl Ha OJIHOM U3 SI3BIKOB
nporpammupoBanus (Python, C++, Ilackans, Java, C#, IlIkompHBIM
ANTOpUTMUYECKHUI SI3BIK), peanu3yIOlIUe HECIOKHBIC aarOPUTMBbI
0o0pabOTKM  YHUCJIOBBIX JIAHHBIX C HCIOJB30BAaHUEM  IIMKJIOB
U BETBJICHUN, B TOM YHCIE PEATM3YIOIIUE MPOBEPKY JIETUMOCTH
OJIHOTO I1IEJIOT0 4YHciia Ha ApPYyroe, MpPOBEPKY HATYpabHOTO YuCIa

Ha IPOCTOTY, BbIACNICHUS IU(P U3 HATYPAIBHOTO YUCIa

IIpoBepsiembie Y1eMEHTHI COEPIKAHUS

Kon IIpoBepsieMblii 3JIEMEHT COJICPIKAHUS
1 Teopernyeckre OCHOBBI UHPOPMATUKU

1.1 Hemno3unmonnble ¥ TMO3UIMOHHBIE CHUCTEMBbl cuuclieHus. AudaBur.
OcnoBanue. Pa3BepHyras (opma 3amucu uucina. [lepeBon B JecCATUUHYIO
CHUCTEMY YHCEJI, 3alIUCAHHBIX B IPYTUX CUCTEMAaX CUUCIICHUS

1.2 Pumckas cuctema cuucieHus

1.3 JlBomuHast cuctema cumcieHus. [lepeBon 1enpix umcen B mpenenax oT 0
no 1024 B nBOMYHYIO CHCTEMY CUHCIEHMSA. BocbmepuuHas cucrema
cuuciieHus. llepeBox umcen W3 BOCBMEPUYHOM CHUCTEMBI B JIBOMYHYIO
U JIeCATUYHYIO CcHUCTeMbl W oOpartHo. IllecTHaanaTepuunas cucrema
cuuciienus. [lepeBoa yncen u3 mecTHaAUATEPUIHON CUCTEMBI B IBOMYHYIO,
BOCBMEPUYHYIO U IECATUYHYIO CUCTEMBI K 0OpaTHO

1.4 Apudmernueckre onepainny B JBOMYHON CHCTEME CUMCIICHUS

1.5 Jlormyeckue BbICKa3blBaHUA. JIOormueckne 3HAYEHUS BBICKA3bIBAHUM.
DJieMEHTapHble M COCTaBHBbIE BbICKa3biBaHUA. Jlormueckue ornepanuu:
«» (KOHBIOHKIIMS, JIOTMYECKOE YMHOXEHHE), «Win» (AU3BIOHKIINS,
JIOTUYECKOE CIIOKEHUE), «He» (Jiormdeckoe otpuiianue). Ilpuopurer
Joruyeckux  omepauuii.  OnpeaeneHWe  UCTUHHOCTH  COCTaBHOIO
BBICKA3bIBAHUS MIPU M3BECTHBIX 3HAUYCHUAX MCTUHHOCTH BXOASIIMX B HETO
3JIEMEHTAPHBIX BHICKA3bIBAHUHN

1.6 Jlornueckne BbIpaxkeHus. I[IpaBwia 3anmucu  JIOTMUECKHUX BBIPAKECHUMU.
[TocTpoenure TabIUIl UICTUHHOCTH JIOTHYECKUX BBIPAKCHUIN

1.7 Jlorndyeckue  3JI€MEHThI. 3HAKOMCTBO C  JIOTHYECKMMH  OCHOBAMH
KOMIIBIOTEPA

2 AJNTOPUTMBI U TPOTPAMMUPOBAHUE
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2.1

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

2.2

CgoiictBa anroputma. CriocoObl 3amucu aaroputMa (CJIOBECHBIN, B BUIE
0JIOK-CXEMBI, MPOrpaMma)

2.3

AJIropuTMHYECKHE KOHCTPYKIIMU. KOHCTpYKIUA «clienoBaHuey. JIMHEUHBIN
anroput™. OrpaHUYeHHOCTh JIMHEHHBIX aJITOPUTMOB: HEBO3MOXKHOCTH
NPEIyCMOTPETh  3aBUCUMOCTh  MOCJIEAOBATEIBHOCTA  BBIMOJIHSIEMBIX
JIEUCTBUU OT UCXOIHBIX JaHHBIX

2.4

KOHCTPYKHI/ISI «BCTBJICHHUC)»:. IIOJHAA KW HCIIOJIHAasA (l)OpMI)I. Brimonnenue
N HCBBIIIOJIHCHHUC YCJIOBHUA (I/ICTI/IHHOCTL Hn JIOKHOCTD BBICK&SLIB&HI/IH).
HpOCTBIC N COCTABHBIC YCJIOBUA

2.5

KOHCprKHI/IH (IIOBTOPCHHCH: HUKIIbI C 3alaHHBIM 4YHCJIOM HOBTOpCHI/Iﬁ,
C YCJIOBHCM BBLIIIOJIHCHUSA, C HepCMCHHOI;'I OUKIIa

2.6

Pazpabotka 111 (popMasbHOTO HCIIOTHHUTENS aJrOpUTMa, MPHBOASIIETO
K TpeOyeMoMy pe3yabTaTy IPH KOHKPETHBIX HCXOAHBIX JaHHBIX. PazpaboTka
HECJIOKHBIX aJITOPUTMOB C HCIIOJB30BAHUEM ITMKIIOB W BETBICHUH IS
ynpaBjaeHus (GopMaIbHBIMU HCIIOJHUTENISIMH. BBITTOTHEHHE aJropuTMOB
BPYYHYI0O ¥ Ha KOMITbIOTepe. CHHTAaKCHYECKHE W JIOTHYCCKHE OIINOKH.
OTka3sl

2.7

SA3pik  mporpammupoBanust (Python, C++, Java, C#, IlllxonbHbIN
Anroputmudeckuii f3pik). CucremMa mporpaMMUpPOBAHUS: PEAAKTOP TEKCTa
MIporpamMM, TPAHCISATOP, OTIATIHK

2.8

Ilepemennas: tum, umsi, 3HaueHue. Llenbie, BEIIECTBEHHbIE U CUMBOJIbHBIE
IEPEMEHHBIE

2.9

Onepatop mnpucBauBaHus. ApUPMETHUYECKUE BBIPAKEHHUS U TOPAIOK HX
BbluKciieHnd. Onepanuy C LEJBIMUM YUCIAMM: LEJIOYMCIECHHOE JIEJICHUE,
OCTaTOK OT AesieHus. [IpoBepka 1eamMoCcTi OHOTO LEJIOT0 YHACIIA Ha APYroe

2.10

BerBnenuss. CocraBHble yCIOBHS (3allUCh JIOTMYECKUX BBIPAKEHUN
HAa HM3Yy4aeMOM s3bIKE MporpamMmupoBanusi). HaxoxaeHue MuHUMyMa
U MakCUMyMa M3 JABYX, TPEX M 4ETbIpeX 4ucell. PeleHue KBaapaTHOro
YPaBHEHMS, UMEIOLIETO BEIIECTBEHHbIE KOPHU

2.11

JnasoroBass oTiagka IporpaMM: IIOMIArOBOE BBIMOJIHEHHUE, ITPOCMOTP
3HAYCHUHN BEJIMYMH, OTJIQJIOYHBIN BBIBOJ, BEHIOOP TOYKH OCTaHOBA

212

Hukn c ycnoBueM. AnroputMm EBximpa 1 HaxoXIeHHUS HanOOJBIIETO
oOuiero genurenss JABYX HaTypaibHbIX 4ucen. Pa3Ouenue 3anucu
HaTypaJbHOTO YHUCJIA B MO3ULUUOHHOM CHCTEME C OCHOBAHHEM, MEHBIIUM
wiu paBHbIM 10, Ha OTAETBHBIE HUDPHI
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2.13 | lukn ¢ mepeMeHHOW. ANTOPUTMBI MPOBEPKH ACTUMOCTH OJHOTO IEJIOTO
quclia Ha JIpyroe, IpOBEPKU HATYPAJIbHOTO YMCIa HAa IPOCTOTY

2.14 | ObpaboTka CUMBOJBHBIX TaHHBIX. CUMBOJIBbHBIE (CTPOKOBBIC) IEPEMEHHBIE.
[TocumBonpHas 00paboTka cTpok. [logcueT 4acTOTHl MOSIBIEHUS CUMBOJIA
B cTpoke. BecTpoeHHbie GyHKIIMM 1711 00paObOTKH CTPOK

2.15 | Onpenenenue BO3MOXKHBIX pe3yIbTaTOB paOOTHI aNrOpUTMa IpU 3aJaHHOM

MHO>KECTBE BXOJHBIX JTAHHBIX, OMPE/ICIIEHNE BOZMOXHBIX BXO/IHBIX JAHHBIX,
NPUBOJSIINX K JAHHOMY Pe3yJIbTaTy
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9 KJIACC
IIpoBepsiemble TpeGOBaHUS K pe3yJIbTATAM OCBOEHHSI OCHOBHOI 00pa3oBaTe/IbHOI
NpOrpaMMbIl
Kon [IpoBepsiemblie MpeAMETHBIE PE3YIBTATHI OCBOEHUSI OCHOBHOM
IPOBEPSIEMOTO 00pazoBaTenbHOM MPOorpaMMbl OCHOBHOT'O OOIIET0 00pa3oBaHus
pe3yJnbTara
1 ITo reme «IludpoBas rpaMOTHOCTH

1.1 Hcnonb30BaTh COBPEMEHHBIE HMHTEPHET-CEPBUCHI (B TOM YHUCIE
KOMMYHUKAIIIOHHBIE CEPBUCHI, OO0JauHbIE XpaHUJIUIIA JIAHHBIX,
OHJIAH-TIPOTpaMMBbl (TEKCTOBBIE U TpaQUuecKue PEeIaKTOPbI, CPEIIbI
pa3paboTKu) B yd4eOHOM U MOBCEAHEBHOMN AEATEIbHOCTU

1.2 [IpuBoauTh  TpPUMEPHI  HUCIOJB30BaHUS  TreOMH(GOPMAIIMOHHBIX
CEpBHCOB, CEPBUCOB TOCYIAapCTBEHHBIX YCIYyT, 00pa30BaTEIbHBIX
cepBucoB MHTepHETa B yueOHOM 1 MOBCEAHEBHOU JIEATEIIBHOCTH

1.3 Hcnonp30BaTh pa3iMyHbBIE CPEACTBA 3alllUTBl OT BPEIOHOCHOTO
IPOrpaMMHOTO oOecrnieyeHus, 3alUIIATh NEPCOHAIBHYIO
uHPOpPMAIIMI0O OT  HECAaHKIMOHHUPOBAHHOTO JOCTyNla M  €ro
MOCJICICTBUN (pasrialieHusi, MOJMEHbI, YTpaThl JIaHHBIX) C YYETOM
OCHOBHBIX  TEXHOJIOTHUECKUX M  COIHATBHO-TICUXOJIOTHUECKUX
acIeKTOB HCIOJb30BaHUsl ceTu VIHTepHeT (ceTeBasi aHOHUMHOCTD,
1upoBOI cie, ayTeHTUYHOCTh CYOBEKTOB U PECYPCOB, OMACHOCTh
BPEIIOHOCHOTO KOJ1a)

1.4 Pacrio3naBaTh TOMBITKM U TPEAYyNpeXKIaTb BOBIECYEHUE CeOs
U OKPYKAIOIINX B IECTPYKTUBHBIE U KPUMHUHAIBHBIE (DOPMBI CETEBOU
aKTUBHOCTU (B TOM uncie KUOepOyIUIMHT, (PUIITIHT)

2 [To reme «TeopeTnyueckre OCHOBBI HH(DOPMATHUKID)

2.1 PackpeiBaTh CMBICT  TOHSATHH  «MOJETBY, «MOJCIUPOBAHHEY,
ONPENENsATh BHIBI MOJETCH, OIICHWBATh aJeKBATHOCTh MOJENU
MOJIETIUPYEMOMY OOBEKTY U LIEJISIM MOJICTUPOBAHUS

2.2 Hcnonb3oBath rpadbl ¥ AEPEBHS 711 MOACIUPOBAHUS CHCTEM CETEBOM
U UEPAPXUUECKON CTPYKTYpbI, HAXOAUTH KpaTyalllinii myTh B rpade

3 [To Teme « ATTOPUTMBI U TIPOTPAMMUPOBAHUEY

3.1 Pa30uBatrhk 3amaun Ha MOJ3a/1a4H, COCTABIATH, BBIOIHITh BPYYHYIO
U Ha KOMIIBIOTEPE HECJOXHBIE QJITOPUTMBI C HCIOJIb30BAHHEM
BETBJICHUH, IIUKJIOB M BCTIOMOTaTEIbHBIX AJITOPUTMOB JIJIS1 YITPABICHUS
VCTIOJTHUTEIISIMH
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3.2

CocTaBisaTh W OTJIQKUBATh IPOTPAMMBbl, PEATU3YIONIUE THUIIOBBIC
AT OPUTMBI 00paboTKu YU CJIOBBIX IIOCJIEA0BATEIBbHOCTEN
WM OJHOMEPHBIX YHUCJIOBBIX MAacCHUBOB (IMOMCK MAaKCHMYMOB,
MUHHUMYMOB, CYMMBbI HJM KOJUYECTBA DJEMEHTOB C 3aJIaHHBIMH
CBOMCTBaMHM) Ha OJJHOM W3 sI3BIKOB IIporpammupoBanus (Python, C++,
[Tackansw, Java, C#, [lIkonpHBIN AATOpUTMHUUECKUN S3BIK)

ITo Teme «I/IH(bOpMaHI/IOHHBIe TCXHOJIOT'HNH

4.1

Beibupate cnoco® mpeAcTaBieHUS JAaHHBIX B COOTBETCTBHH
C MOCTABJICHHOW 3ajiauel (TaOuIlbl, CXeMbl, rpadUKu, TUarpamMMmbl)
C HCIIOJB30BAaHUEM COOTBETCTBYIOIIMX MPOTPAMMHBIX CpPEICTB
00pabOTKH JTAaHHBIX

4.2

Hcnonb30BaTh 3IEKTPOHHbIE TaOMUUBl sl OOpabOTKH, aHaln3a
U BU3yaJM3allUd YMCIIOBBIX JIAHHBIX, B TOM YHUCJE C BBIJIEICHUEM
qyanazoHa TaOMuUbpl M YHOPAJOYMBAHUEM (COPTUPOBKOM) €ro
DIIEMEHTOB

4.3

Co3naBaTh W TPUMEHATH B OJEKTPOHHBIX TaOIUIAX (OPMYJIBI
JUISL PacdyeTOB C MCIOJB30BAHUEM BCTPOEHHBIX apU(PMETHUYCCKUX
byHKIMA (CyMMUpPOBaHHME ¥ TIOJICYET 3HAYCHWH, OTBEYAIOIIUX
3aJJaHHOMY  YCIIOBHIO,  CcpeaHee  apudmeThyeckoe,  IMOUCK
MaKCHMMaJbHOTO ¥  MHHHMMAJIBHOTO  3HA4YeHUs), aOCOIOTHOM,
OTHOCHUTEJIHLHOM, CMEIIaHHOH ajpecaliun

4.4

Hcmonp30BaTh AJICKTPOHHBIE TaOIULIBI TUTS YHUCIICHHOTO
MOJICJIUPOBAHUS B MPOCTBIX 3aJadyaX M3 pPa3HbIX MPEIMETHBIX
o0acren

ITpoBepsieMble 3J1eMEHTHI COAEPKAHUS

Kon

ITpoBepsieMblil 3JIEMEHT COAECPKAHUS

1

[Mudposas rpaMOTHOCTH

1.1

I'nmobanbnas cerb UuTepuer. [P-aapeca y3noB. CeTeBoe XpaHEHUE JAHHBIX.
Meroapl HMHAMBUAYAIBHOTO M  KOJUIEKTUBHOTO pPa3MELICHHS HOBOWU
uHpopmaunn B HWutepHere. bonbmme naHHble (MHTEpHET-TaHHbIE,
B YACTHOCTHU JJAHHBIE COLMATIbHBIX CETEN )

1.2

[Tonsitue 06 MHGOPMAIMOHHON 0€30MaCHOCTH. YTPO3bl HH(DOPMAITMOHHON
0e301acHOCTH MpH paboTe B II00ATBLHON CETH U METOIbI IPOTUBOICHCTBUS
uM. [IpaBua Oe3omacHoi ayTeHTU(UKAIMU. 3alUTa JIUIYHON WHDOpMAIuu
B cetn MHTepHeT. be3omacHbie cTpaTerny moBeneHUs B ceTH VHTepHeT.
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[IpenymnpexaeHre BOBICUCHUS B IECTPYKTUBHBIE U KPUMUHAIBHBIE (DOPMBI
CETEeBOM aKTUBHOCTH (KHOEPOYJUTHHT, GUIITUHT U APpYyTrUe HOPMBI)

1.3

Buner JeSITEIIbHOCTH B WuTepHere. WHTEepHET-CEPBUCHL:
KOMMYHHKAIIIOHHBIE CEPBUCHI (ITOYTOBAs CIIyk0a, BUI€0-KOH(DEPEHII-CBSI3b
U JIpyTHE), CIPABOYHBIC CITY)KOBI (KapThI, pACTTUCAHHUSI U JJPYTHE), TOUCKOBBIE
CIY>KOBbI, CIy>XKObl OOHOBJIGHHUSI TPOTPAMMHOTO OOECIICUCHHs] U JIPYTHE
cmyx0b1. CepBHUCHI TOCYIAapCTBEHHBIX yciyr. (OOmadHble XpaHWIHINA
naHHbIX. CpelicTBa COBMECTHOM pa3paOOTKU TIOKYMEHTOB (OHJIaitH-0(UCHI).
[IporpammHoe oOecrieueHne Kak BeO-CEpBUC: OHJIANHOBBIE TEKCTOBBIE
U TpaduvecKue peaakTOpbl, Cpeasl pa3paboTKu MporpaMm

Teopernyeckrue 0CHOBBI UHPOPMATUKU

2.1

Mopaenb. 3aaun, pemaeMble ¢ MOMOIIbI0 MoeaupoBanus. Kiaccudukanuu
Mojnene. MarepuanbHple (HaTypHble) W MH(POPMAIMOHHBIE MOJEIH.
HenpeppiBable n nuckpeTHbie Moaenu. Mmurannonnsie monenu. Urposeie
Mozenu. O1eHKa COOTBETCTBUS MOAEIN MOJETUPYEMOMY OOBEKTY U LIEISIM
MOJIETTUPOBAHUS

2.2

TabnmunbIe MOACIIHN. Ta6JII/II_[a KaK IIPCACTAaBJICHUC OTHOIICHUA

2.3

baszel ganubpix. OTOOp B TabiuIle CTPOK, YIOBJIETBOPSIONIMX 33JaHHOMY
YCIIOBHUIO

2.4

I'pad. Bepmmna, pedpo, mytb. OpueHTUPOBAaHHBIE U HEOPUEHTUPOBAHHBIE
rpadsl. Jlnuna (Bec) pebpa. BecoBas matpuna rpada. JlnuHa myta Mexmy
BepuimHamu rpada. Ilouck ontumansHoro mnytd B rpade. HauyanbHas
BepIIMHa (MCTOYHMUK) W KOHEYHAs BEpIIMHA (CTOK) B OPUEHTUPOBAHHOM
rpade. Beruncnenue konmuecTBa MyTel B HAMpPaBICHHOM AalUKIAYECKOM

rpade

2.5

HepeBo. Kopenb, BepmmHa (y3en), JuCT, peOpo (xyra) nmepeBa. BricoTa
nepeBa. IlogmepeBo. Ilpumepnt wucnosb3oBanus jaepeBbeB. Ilepebdop
BapHUAHTOB C MOMOIIIBIO JIepeBa

2.6

[TonsiTne MaTemMaTHyecKOW MoOJenu. 3aJayd, peEllaeMble C MOMOUIBIO
MaTEMATUYECKOTO (KOMITBIOTEPHOTO) MOJEIUPOBAHUSL. Otnuune
MaTeMaTHYeCKOW MOJeIU OT HaTypHOW MOJCIM U OT CIOBECHOIO
(JIuTepaTypHOTO) ONMUCaHUs O0BEKTA

2.7

OTansl KOMIIBIOTCPHOT'O MOJACIIUPOBAHMA: ITIOCTAHOBKA 3aa4, ITIOCTPOCHUC
MaTeMaTH4YEeCKOMN MOJCIH, IporpaMMHass pcaau3alnust, TCCTHUPOBAHUC,
IMPOBCACHUC KOMIIBIOTCPHOI'O JSKCIICPUMCHTA, aHAJIN3 Cro pce3yJjibTaToB,
YTOYHCHUC MOACIIN

AJITOpPUTMBI U TPOTPAaMMHUPOBAHUE
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3.1

Pazouenue 3aJJa4n Ha I1oA3aaaydu. CocraBieHue AJIr'OPpUTMOB U IIPpOTpaMM
C HCIIOJIB30BAHUCM BGTBHGHHﬁ, IMUKJIOB WU BCIIOMOI'aTCJIbHBIX AJI'OPUTMOB
IJI1 YIIPABJICHUS UCITIOJTHUTCIICEM WJIM APYTUMU HCITOJITHUTCIIAMUA

3.2

TaOnuunbie BennuuHbl (MaccuBbl). OgHOMEpHBIE MaccuBbl. CocCTaBIEHHE
U OTJaJKa TPOrpaMM, pPEaTu3yIOMIMX THUIOBBIE aITOPUTMBI OOPaOOTKH
ONHOMEPHBIX  YHMCJIOBBIX  MAacCMBOB, Ha  OJHOM M3  S3BIKOB
nporpammupoBadus (Python, C++, Ilackamp, Java, C#, IlIxonbHBIN
AnroputMuyeckuil fI3bIK): 3allOJIHEHUE YUCIOBOTO MACCHBA CIy4allHBIMU
YlUClIaMd, B COOTBETCTBHUHM C (OpMYJOM WIM IyTeEM BBOJA YHCET,
HaXOXKIEHUE CYMMBI JJIEMEHTOB MAcCCHBA, JMHEHHBIM ITOMCK 3aJaHHOTO
3HAQ4YeHUs B MACCUBE, IOJCYET JJIEMEHTOB MAacCUBAa, YIOBJIECTBOPSAIOLINX
3aJJaHHOMY YCJIOBHIO, HaXOKJI€HHE MHUHUMAJIBHOTO (MaKCHUMAaJIbHOTIO)
aneMeHTa maccuBa. CopTHpOBKa MaccuBa

3.3

O6pa60TKa IIOTOKa OJAaHHBIX: BBIYHUCJIICHHC KOJIMYCCTBA, CYMMBbI, CPCAHCTO
apI/I(l)MeTI/I‘-ICCKOFO, MHHUMAJIBHOTO 1 MaKCHUMAJIbHOI'O 3HAYCHUA 3JICMCHTOB
IMOCJICAOBATCIIBHOCTH, YAOBJICTBOPAOIINX 3aIdHHOMY YCIIOBHIO

3.4

VYnpasnenue. Curnan. OOpaTtHas cBsi3b. [lonydeHue curaanoB oT HUU(PPOBBIX
JaTYMKOB (KacaHus, pacCcTOSHUS, CBETa, 3BykKa M jpyroro). [Ipumepsl
UCIIOJb30BaHUSl TNpUHIMIA OOpaTHONW CBSI3W B CHUCTEMax YIpaBJICHUS
TEXHUYECKUMHU YCTPOMCTBAMH, B TOM 4Hclie B poboToTexHuke. [Ipumepsl
pOOOTU3UPOBAHHBIX  CUCTEM  (CHCTEMa  YIpaBJIEHUS  JIBIDKEHHEM
B TPAaHCIOPTHOM  CHUCTE€ME€,  CBapouyHasg  JIMHUA  aBTO3aBOJa,
ABTOMATU3MPOBAHHOE YIIPABJIEHUE OTOIUICHHEM JIOMa, aBTOHOMHAs CUCTEMA
YIPABJICHUS TPAHCIIOPTHBIM CPEICTBOM U JPYTHE CUCTEMBI)

HNHupopmalimoHHbIe TEXHOJIOTUU

4.1

[Tonsatrie 00 2JIEKTPOHHBIX Tabiauiax. Tumbsl JaHHBIX B  syYehKax
ANIEKTPOHHOM Tabmmibl. PenaktupoBanue u QopMaTupoBaHUE TaOIHII.
Bcerpoennsie  QyHKIMM a1 TIOWCKAa MaKCUMyMa, MUHHUMYMa, CYMMBbI
u cpeanero apudmernyeckoro. COpPTHPOBKAa JaHHBIX B BBIJCICHHOM
nuama3one. [loctpoenne muarpamm (THCTOrpamMma, KpyroBas guarpamma,
TOYeYHas quarpaMmma). Beioop Tumna nuarpamMmmsl

4.2

[TpeobpazoBanue popmyn npu konupoBanuu. OTHOCUTENIbHAS, A0COMIOTHAS
Y CMEIIaHHas aapecarus

4.3

VYcinoBHbIE BBIUMCICHHMS B 3JEKTPOHHBIX Tabmunax. CymMMmupoBaHHE
¥ TIOACYET 3HAYEHUM, OTBEUANOIIUX 3aJaHHOMY YycioBuio. OOpaboTka
O0onpIIMX HAOOPOB NaHHBIX. YHCIEHHOE MOJEIMPOBAHUE B AIIEKTPOHHBIX
TabIMIax
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44

Poinb nH(bOpMaIIMOHHBIX TEXHOJIOTHIA B Pa3BUTUN SKOHOMUKU MUPA, CTPAHBI,
peruoHa. OTKpeITBIE 0Opa3zoBarenbHble pecypchl. [Ipodeccun, cBsizanHbIe
¢ uH(pOpMaTUKON U HMHPOPMAIIMOHHBIMH TEXHOJIOTUAMHU: BeO-Iu3aiiHep,
NPOTPAaMMUCT, pa3pabOTYMK MOOMIIBHBIX TMPHIOKEHUH, TECTHPOBIIUK,
aApPXUTEKTOP MPOTPaAaMMHOI0 00€CIIeUeHHs, CTICIIUAIUCT 10 aHAIM3Y JaHHBIX,
CHCTEMHBIN aJIMUHUCTPATOP
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NEPEYEHB (KOAU®UKATOP) TIPOBEPSIEMbBIX TPEBOBAHUI

K PE3YJIbTATAM OCBOEHHMS OCHOBHOM OBPA30OBATEJIbHOM
IHPOI'PAMMbBI OCHOBHOTI'O OBIIEI'O OBPA3OBAHMSA U 9JIEMEHTOB
COLEPKAHUA IO UHOOPMATUKE

JIisi mpoBeZieHUST OCHOBHOTO TOCYAApCTBEHHOTO SK3aMEHa 10 HWH(POpPMATHKE
(OI'2 mo wuHbopMaTHKe) HCHONB3YETCA IMepedyeHb (KoaudukaTop) MNpOBEPsSEMbIX
TpeOOBaHMI K pe3yJbTaTaM OCBOCHHS OCHOBHON 00pa3oBaTeNbHON MpOTpaMMbI
OCHOBHOTO 00111ero 00pa30BaHMsl U AJIEMEHTOB COJICPIKaHUSI.

IIposepsiembie Ha OI'D no undopmaruke TpeOOBaAHUSA K pPe3yJbTATaM OCBOCHMS
OCHOBHOI1 00pa30BaTe/JIbHON POrPaMMbl OCHOBHOI'0 00111er0 00pa30BaHMs

Kon [IpoBepsiembie TpeOOBaHMS K IPEAMETHBIM pe3yIbTaTaM 0a30BOr0
IPOBEPSIEMOTO YPOBHSI OCBOEHUSI OCHOBHOM 00pa30BaTeIbHON MPOrpaMMbl
TpeOOoBaHUS OCHOBHOTI0 00111€T0 00pazoBanus Ha ocHoBe PI'OC

1 3HaTh (MMIOHUMATh)
1.1 BnageHne OCHOBHBIMM TOHATUAMU: HH(OpManus, Iepenaya,

XpaHeHue U 00padoTka uHGOpMaIUU, aJTOPUTM, MOJIETb, ITU(pPOBOH
MPOJYKT U UX UCTIOJIb30BAHUE TSI PEIICHUS YYeOHBIX U TPAKTUYECKUX
3aja4

1.2 Bnagenne TIOHSATUSMU: BBICKa3bIBAHHWE, JIOTMYECKas OIEparus,
JIOTUYECKOE BBIPAKEHHUE

2 VYmers

2.1 YMeHue omnepupoBaTh €AMHHUIIAMUA H3MEpEHUsT WHEPOPMAIMOHHOTO
o0beMa U CKOPOCTHU Mepeaadn JaHHBIX

2.2 YMeHue 3anuchiBaTh W CpaBHHUBaATh Iieibie uucia oT 0 mo 1024
B Pa3JIMYHBIX IMO3WIIMOHHBIX CHCTEMaX CYUHCICHUS C OCHOBAHHMSIMH
2, 8, 16, BBITIOIHATH apru(MeTHYECKHUE ONepaliui HaJ HUMU

2.3 YMeHune KOAMpOBaTh U JIEKOJWPOBATH COOOIICHUS MO 3aJlaHHBIM
npaBujiaM; TOHUMaHUE OCHOBHBIX MPHUHIMUIOB KOJAUPOBAHUS
uH(OpMaIUU PA3TMYHON TIPUPOABI: TEKCTOBOM, Tpa)uuecKou, ayiuo

2.4 YMeHHE 3anuchiBaTh JIOTMYECKUE BBIPAKEHHSI C HMCIOJb30BAHUEM
JTU3BIOHKLIMY, KOHBIOHKIMUA U OTPUILIAHUS, ONPEAENSITh UCTUHHOCTD
JIOTUYECKUX BBIPAKEHHUM, €CIM W3BECTHbI 3HAYEHUSI HCTUHHOCTHU
BXOJSIIMX B HEr0 MEPEMEHHBIX, CTPOUTh TaOJUIBl WCTUHHOCTU
JUISL JIOTUYECKUX BBIPAXKEHH; 3alHUChIBaTh JIOTUYECKUE BBIPAKEHUS
Ha U3Y4aeMOM SI3bIKE€ IPOrPAMMHUPOBAHHUS
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2.5

YMeHHE COCTaBNISITh, BBINOJHATH BPYYHYIO M Ha KOMIIBIOTEpE
HECIIO)KHBIE ~ QJITOPUTMBI  JUISl  YHPABICHUS  UCHOJHUTEISIMU
(Uepenamika, YepTe:kHUK U JpYyrue); cosjaBaTh M OTJIAXUBAaTh
porpamMMbl Ha OJTHOM U3 S3BIKOB mporpammupoBanus (Python, C++,
[Tackans, Java, C#, IllkonpHbli AnropuTMudeckuii  SI3bIK),
peaNu3yIoNINe HECIOKHBIE AITOPUTMBI 00PaOOTKU YUCIIOBBIX TaHHBIX
C MCIOJIb30BaHUEM IIMKIIOB M BETBJICHUI; YMEHHUE pa3OuUBaTh 3aJa4uu
Ha M0/13a/1a4M, UCI0JIb30BaTh KOHCTAHTHI, IEPEMEHHBIC U BBIPAXKEHUS
pPa3IMYHBIX  TUMOB  (YUCIOBBIX, JIOTUYECKUX, CHUMBOJIbHBIX);
aHAIM3UPOBAaTh NPEIJIOKEHHBIM aJTOPUTM, OIPENCHsITh, KaKHe
pe3yJbTaThl BO3MOXHBI TPU  3aJaHHOM MHOXECTBE MCXOIHBIX
3HAYEHUU

2.6

YMeHue 3amnucarb Ha HN3y4aCMOM A3BIKC IIPOIrpaMMHUPOBAHHA
AJITOPHUTMBI ITPOBCPKU ACITIMMOCTH OAHOI0 HOECJIOTO 4YMCJIa Ha JAPYroc,
IIPOBCPKHN HATYPAJIBbHOI'O 4YHCJIA HaA IIPOCTOTY, BBIACICHUSA ]_II/I(i)p
M3 HATypaJlbHOI'0 4YuClia, IIOMCK MAaKCMMYMOB, MUHUMYMOB, CYMMbI
YHCIIOBOM IIOCJICA0BAaTCIbHOCTH

2.7

Bnanenue ymMeHneM OpHEHTHPOBATHCS B MEPAPXUUYECKON CTPYKTYpe
(baiiioBol cUCTEMBI, padOTaTh ¢ (PaliIOBOI CHCTEMOM MEPCOHATIBHOTO
KOMIIBIOTEpA C HCIOJB30BaHMEM rpaduueckoro uHTEepdeiica,
a UIMEHHO: CO3/1aBaTh, KOMMUPOBATh, MEPEMEIIATh, IEPEUMEHOBBIBATD,
YIAIATh U apXUBUPOBATH (PailyIbl M KaTaJoTu

2.8

Brnagenne yMeHUsMU ¥ HAaBBIKAMU UCIIOJIB30BaHUS WH(GOPMAIIMOHHBIX
U KOMMYHUKAIIMOHHBIX TEXHOJOTHH [UIsl TIOWCKA, XpaHCHHS,
00pabOTKH U Mepeadyn U aHajau3a pa3IuyHbIX BUIOB HHPOPMALIMH

2.9

YMeHue BbIOMpaTh CIOCOO MPEICTABICHUS TaHHBIX B COOTBETCTBUU
C MOCTaBJIEHHOM 3ajaudeil (TabNuIbI, cXeMbl, TpaduKu, TUArPAMMBbI)
C HCHOJIb30BAHHEM COOTBETCTBYIOIIMX MPOTrPaMMHBIX CPEJICTB
00pabOTKU JTAaHHBIX

2.10

YMenue ¢dopmanuzoBaTh M CTPYKTYpUpPOBaTh  HMHGPOPMAIIMIO,
UCIIOJIB3YSI  DJIGKTPOHHBIE TaONMUIBI I 00paboOTKH, aHaiM3a
Y BU3YaJU3alMM YHUCJIOBBIX JAHHBIX, B TOM YHUCJIE C BBIICICHHEM
quanazoHa TaOMuIbl W yHOPAJIOYMBAaHUEM (COPTHPOBKOM) €ro
AJIEMEHTOB; YMEHHUE MPUMEHSThH B 3JIEKTPOHHBIX TaOiIuIax GopMyIibl
JUIS  pacyeToB C  HCIOJIb30BAHMEM  BCTPOCHHBIX  (DYHKIUH,
aOCOJIFOTHOM, OTHOCUTEJIBHOM, CMEIIAaHHOM aJipecaliiu; UCI0Ib30BaTh
AJIEKTPOHHBIE TAOIMIIBI JJIsi YHUCIEHHOTO MOJAEIUPOBAHUS B MIPOCTHIX
3aJlayax U3 pa3HbIX NIPEIMETHBIX O0nacTen
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IlepeyeHb 3JIeMEeHTOB coAepKaHus, NpoBepsieMbIX Ha OI'D no nngopmaTnke

Kon

[TpoBepsiemMblii AIIEMEHT COJIep KaHUS

1

[Mudpoast rpaMOTHOCTH

11

@aitnel 1 manku (katanoru). [IpuHIUIEI TOCTpoeHUS (HaHIOBBIX CHCTEM.
[Tomroe umsa daitma (manku). [lyte k daiiny (manke). Padorta c daitnamu
Y KaTaJloTaMHu CPEJCTBAMU ONEPAIMOHHOW CUCTEMBI: CO3JaHNE, KOMMPOBAHHUE,
nepeMelieHne, nepeuMeHoBaHue 1 yaaieHue (aiaoB U Mamok (KaTaloroB).
Tunsr QaitnoB. CsoiictBa ¢aitnoB. daiinoseiii Menemkep. [louck aiinos
CpPEACTBAMH ONEPALMOHHOW CUCTEMBI

1.2

O0BeauHeHne KOMIbIOTEPOB B ceTh. CeTh HTepHET. BeO-cTpanuiia, BeO-cailT.
Crpykrypa aapecoB BeO-pecypcoB. bpaysep. IlouckoBsie cuctemsl. ITonck
uH(OpMAIUU IO KIIIOUYEBBIM CIIOBAM U 10 U300pakEHHUIO.

JocToBepHOCTh UH(pOpMaIHy, moydeHHoi u3 Uutepuera.

IP-anpeca y310B. CeTeBoe XpaHeHUE JaHHBIX

Teopernyeckrue OCHOBBI UHPOPMATUKU

2.1

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

CumBon. Andasut. MomHuocts andasuta. JIBonunsiii andasut. KomudectBo
BCEBO3MOXKHBIX CJIOB (KOJOBBIX KOMOWHAIMK) (UKCUPOBAHHOW JIJTUHBI
B ABondyHOM andasute. IIpeoOpazoBanue mo0oro andaBura K ABOUYHOMY.
KonudectBo pa3nuuyHbIX cIOB  (DUKCUPOBAHHOW JJUHBI B  ajdaBuUTe
ONPEAECIEHHOW MOIIIHOCTH.

KoaupoBanue cuMBOJOB OfHOro ajaBUTa C MOMOLIBIO KOJOBBIX CIIOB
B IpyroM andaBuTe, KOJIOBas TaOIHIIA, TEKOJUPOBAHHE.

Komuposanue texctoB. PaBHomepHbiii koa. HepaBHomepHbIi koa. KoaupoBka
ASCII. BocbmubutHbie konupoBku. llonstue o komupoBkax UNICODE.
JlekonupoBaHue  COOOIIEHHMH  C  HUCIOJB30BAaHHEM  PaBHOMEPHOIO
U HEpaBHOMEpPHOTro Koja. MHpopmaloHHbIii 00beM TEKCTa

2.2

Nudopmarimonusiii 00beM AaHHBIX. BUT — MUHMMaIbHAS €IMHUIA KOJMYECTBA
nHpopMauu — MBOMYHBIA pa3psn. ExuHunel nuamMepeHuss HHGHOPMAIMOHHOTO
oO0beMa JaHHBIX. but, 6aiT, kMI00alT, MeradanT, ruradaimrT.

CxopocTb nepesiaun JaHHbIX. EJUHUITBI CKOPOCTH NIepeiaun JaHHBIX

2.3

KoaupoBanne uBera. ILlBetoBeie mogenu. Mogens RGB. I'myOuna
KonuposaHus. [lamurpa.

PactpoBoe m BekTopHOe mpeiacTaBiieHHe u300pakeHmil. Ilukcenb. OreHka
uH(QOPMAIMOHHOTO 00beMa Tpa@UUecKuX JaHHBIX IS PacTpOBOIO
H300paKeHUS
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2.4

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

OneHka KOJMYECTBEHHBIX MApaMETPOB, CBA3aHHBIX C IPEICTAaBICHUEM
Y XpaHEHHUEM 3BYKOBBIX (DAIJIOB

2.5

Hemo3urmonHbie U MO3UIMOHHBIC CUCTEMBI cunciieHns. Andabut. OCHOBaHHUE.
Pa3Bepuytas dopma 3anucu umcia. IlepeBos B ACCATUYHYIO CUCTEMY YHCEII,
3allMCAHHBIX B JPYTUX CUCTEMaX CUUCIICHHUS.

PumMmckas cuctema cunciieHus

2.6

JIBomuHas cucreMa cuncienus. [lepeBo nensix uucen B npeaenax ot 0 qo 1024
B JIBOMYHYK) CHCTEMY CUHUCIICHUs. BocbMepu4Has cHCTeMa CUYUCICHHUS.
[TepeBoa 4ucen U3 BOCBMEPUYHOW CHCTEMBI B JBOMYHYIO H JACCITHYHYIO
cucteMbl u oOpartHo. IllecTHammarepuuHass cucTtema cuucieHus. llepeBoj
qEceNl W3 MICCTHAMIATCPUIHOW CHCTEMbl B JBOWYHYIO, BOCHMEPUYHYIO
U JICCATUYIHYIO CHCTEMBI U 0OpaTHO.

ApudpMeTHICCKHE OTIepaIiK B IBOWIHON CHCTEME CUUCIICHUS

2.7

Jlormueckne  BBICKa3pIBaHWA. Jlormueckme  3HAUEHUS  BBICKA3bIBAHUM.
DJIEMEHTapHbIE W COCTaBHBIE BbICKAa3biBaHUA. Jlormueckue omnepanuu:
«» (KOHBIOHKIIUS, JIOTHYECKOEC YMHOXEHHE), «WIN»  (IU3BIOHKIIHA,
JOTUYECKOE CIIOKEHHE), «He» (Jlorudyeckoe oTpurnanue). I[lpuopurer
JOTUYECKUX onepanui. OnpeneneHne HICTUHHOCTH COCTABHOTO BBICKA3bIBAHMUS,
€CJIM W3BECTHbl 3HAYEHHUS WCTUHHOCTH BXOJAIIMX B HErO 3JIEMEHTAPHBIX
BbICKa3bIBaHUM. Jlornueckue BolpakeHud. I[IpaBuna 3anmucyu JOTHYECKHUX
BbIpakeHuid. [locTpoeHnre Tabnil HICTUHHOCTH JIOTHYECKUX BBIPAKEHUN

2.8

Jlornueckue 3JIeMEHThI. 3HAKOMCTBO C JIOTHUSCKMMH OCHOBAMHM KOMIIBIHOTEpA

2.9

HenpeppiBable u auckpetHsle mMoxaenu. Mmuranumonnsie moxenu. Urposeie
mMozenu. OleHKa aJeKBaTHOCTH MOJENU MOJAETUPYEMOMY OOBEKTY U LIEJSIM
MOJEIINPOBAHNUSA

2.10

Tabnuunbie Mozenu. Tabnuna Kak npeacTaBIeHUE OTHOIICHUSI.
ba3el nannbix. OTOOp B TabiMile CTPOK, YAOBJIETBOPSIOIMX 33aJaHHOMY
YCIIOBHIO

2.11

I'pad. Bepmmna, pedbpo, mytb. OpHEHTHPOBAHHBIE U HEOPUEHTHPOBAHHBIC
rpadel. JInuHa (Bec) pebpa. BecoBas marpuia rpada. JnmuHa myTu Mexmy
BepinHamu rpada. [louck ontumansHoro nytu B rpade. HauanbHas BepiivHa
(MICTOYHUK) M KOHEYHas BepIIMHA (CTOK) B OPHEHTHUPOBAHHOM rpade.
Brruncnenue konruecTBa MyTel B HAMPABICHHOM allUKJIMYECKOM Tpade

2.12

JlepeBo. Kopens, BepimmHa (y3en), 1ucT, pedpo (ayra) nepesa. BoicoTa nepesa.
[Tognepeso. Ilpumepsl wucnonb3zoBaHusi naepeBbeB. Ilepebop BapuaHTOB
C MIOMOMIBIO JIepeBa
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AJTOpUTMBI K TPOrPaMMUPOBAHKE

3.1

CpoiicTBa anroput™a. CriocoOBI 3aMMCH aaTropuTMa (CIIOBECHBIH, B BHIE OJIOK-
CXEMBI, IPOrPaMMa).

CocraBieHue arOpuTMOB U IIPOIPAMM C UCIIOJIB30BAHUEM BETBIICHHM, INKJIOB
U BCIIOMOTaTENIbHBIX AJITOPUTMOB Ui ynpasiieHus wucnosnnuteneMm (Pobor,
Yepenamka, YepTe:XKHUK W Jpyrue). BbIONHEHHE aNrOpUTMOB BpPYUHYIO
Y Ha KOMIIBIOTEPE

3.2

Azpik mporpammupoBanus (Python, C++, Ilackanb, Java, C#, IkonbHbIi
ANropuUTMUYECKHUM S3BIK).

CuctemMa mTporpaMMHpPOBAaHUS: PEAAKTOP TEKCTa MPOrpaMm, TPAHCIATOP,
OTJIQ YUK,

[lepemenHasi: Tun, uMms, 3HadeHue. Llenble, BEIIECTBEHHBIE U CHUMBOJbHBIC
NepEMEHHBIE.

Omnepatop mnpucBauBaHus. ApU(METUUECKHE BBIPAKECHUS U TOPSIOK UX
BbluncieHusd. Onepauuu ¢ UEIbIMH YHUCIAMH: IIEJIOYUCIICHHOE JICJICHHUE,
OCTaTOK OT JICJICHHUS.

BerBnenus. CocraBHble yclOBHS  (3alUCh  JIOTMYECKUX  BBIPAKCHUM
HAa M3y4aeMOM s3bIKe IMporpammupoBaHus). HaxoxaeHue MuHUMyMa
U MakcUMyMma M3 JIBYX, Tpe€X U 4eThlpex uucels. PemieHue KBaapaTHOro
YpaBHEHMS, UMEIOIIETO BEIIECTBEHHbBIE KOPHHU.

[uki ¢ ycnoBuem. Anroputm EBKITMa 7151 HAXO0KIEHUS HAUOOJIBIIIETO 00IIETOo
JeUTeNsl ABYX HATypajdbHbIX uncell. Pa3OoueHue 3anucu HaTypaJlbHOTO YHCIia
B TO3WIMOHHOW CHCTEME C OCHOBAaHHMEM, MEHBIIUM WJIH paBHbIM 10,
Ha OTACJbHBIC [UPHI.

[{ukn ¢ nepeMeHHON. AJITOPUTMBI TPOBEPKH AEIIUMOCTH OJTHOTO LEJIOT0 YK CIIa
Ha JPYyroe, MpOBEPKU HATYPaJIbHOTO YUCiIa Ha TIPOCTOTY

3.3

OOpaboTka CUMBOJBHBIX AaHHBIX. CHMBOJIBHBIE (CTPOKOBBIE) MEPEMEHHBIE.
[TocumBonbHas oOpaboTka cTpok. I[lojcder yacTOTHI MOSBAEHUS CHUMBOJIA
B cTpoke. Berpoennbie hyHKIMM 17151 00pabOTKH CTPOK

3.4

OnpeneneHrue BO3MOXKHBIX PE3YJIbTATOB pPadOTHl aNrOpuUTMa IMpPU JAHHOM
MHO>KECTBE BXOJIHBIX JTaHHBIX, ONPEIEIECHUE BO3MOXHBIX BXOJHBIX JIaHHBIX,
MPUBOSIIUX K JAHHOMY Pe3yJIbTaTy

3.5

Tabnuunbie Beau4uHBI (MaccuBbl). OmgHOMepHbIE MaccuBbl. CocTaBlieHHE
U OTJagKa TMpOrpaMM, peau3yoIIuX TUIOBBIE aJTOPUTMBI 00pabOTKU
OJTHOMEPHBIX YHCIIOBBIX MACCHBOB, HA OJHOM M3 SI3BIKOB MPOTPAMMHPOBAHUS
(Python, C++, Ilackanb, Java, C#, IIkoibHBIM AJTOPUTMHYECKUN S3BIK):
3alOJTHEHUE YHUCJIOBOTO MAacCHBa CIyYallHBIMU YHCIAMU, B COOTBETCTBHUH
¢ (hopMyIoii MK ITyTeM BBOJIa YMCEJI, HAX0XKICHHE CYMMBbI 3JIEMEHTOB MaCcCHBa,
JMHENUHBIM TMOUCK 3aJaHHOTO 3HAYEHUSI B MACCHBE, IOJACYET 3JIEMEHTOB
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MacCCHBa, YAOBJICTBOPATOIIUX 3aJlaHHOMY YyCJIOBHIO, HaXO0XACHHUC
MHWHHMAJIBHOT'O (MaKCHMaJII)HOFO) OJICMCHTA MaCCHBaA. COpTI/IpOBKa MacCCHBa.
O6pa60TI<a IMIOTOKAa HJaHHBIX: BBIYHUCIICHHUC KOJIIMYCCTBA, CYMMBbI, CPCIOHCIO
apI/IClJMeTI/I‘-IeCKOFO, MHUHHMAJIBHOI'O M MAKCHUMAJBbHOI'O 3HA4YCHUA 3JICMCHTOB
IMOCJICAOBATCIIBHOCTHU, YAOBJICTBOPAOIINUX 3aIdHHOMY YCIIOBHIO

3.6

VYnpasnenue. Curnan. O6parHas cBs3b. [lonydeHne cUrHaioB OoT HU(PPOBBIX
JaTYUKOB (HampUMep, KacaHWs, pAacCTOSHUS, CBeTa, 3ByKa). llpumepsr
UCIIONIb30BAaHUsl TPUHIMIA OOpaTHOM CBA3M B CHCTEMax yMpPaBICHUS
TEXHUYECKUMU YCTPOWCTBAaMHU C TMIOMOIIBIO JAaTYMKOB, B TOM YHUCIE
B pOOOTOTEXHUKE

HNudbopmaninoHHbie TEXHOIOTHU

4.1

TexcToBbIE JOKYMEHTBl U HX CTPYKTYpPHBIE 3JIEMEHTHI (CTpaHMIla, ad3all,
CTPOKa, CJI0OBO, CUMBON).

TekcToBBIM  mpoLEecCOp —  HMHCTPYMEHT CO3JaHHS, PEIAKTUPOBAHUSA
u popmatrpoBaHus TekcToB. [IpaBuiia Habopa TekcTa. PenaktupoBanue Tekcra.
CpoiictBa cumBoiioB. [Ipudt. Tunsl mpudror (pydriensle, ¢ 3aceyKkamMu,
MoHowmMpuHHbIE). [Tonyx)upHoe U KypcuBHOE HauepTanue. CBOCTBa a03aleB:
rpaHuLIbl, a03allHbIA OTCTYII, MHTEPBAJI, BeIpaBHUBaHUE. [lapaMeTpbl cTpaHULIBL.
CruneBoe (hopMaTHpOBaHUE.

CrpykTypupoBaHue HHPOpMalMA C T[OMOIIBIO CIHCKOB H  TaOJHLI.
MHuoroypoBHeBble criuckd. [[o0aBieHne Tabnuil B TEKCTOBBIE IOKYMEHTHI.
BceraBka n3o0paxeHuil B TEKCTOBbIE JOKYMEHTBL. OOTeKaHUE H300pakeHH
TEKCTOM. BKitoueHue B TEKCTOBBIM JOKYMEHT Juarpamm, GopmyJ, HyMepaiuu
CTpPaHHII, KOJJOHTUTYJIOB, CCBUIOK M IPYTUX 3JIEMEHTOB

4.2

PactpoBsie pucynku. Micronbp3oBanue rpadidecKux MPUMUTHBOB.

Omnepanuu penakTupoBaHus rpaduyeckux 00BEKTOB, B TOM 4YHUCie IU(PPOBBIX
dbortorpaduii: m3mMeHeHne paszMepa, oOpe3Ka, MOBOPOT, OTpakeHue, padora
c obnmacTsMu (BbIICTICHUE, KOTUPOBAHUE, 3AJIMBKA IIBETOM ), KOPPEKIIHS 1IBETA,
SPKOCTH U KOHTPACTHOCTH.

BekropHas rpaduka. Co3maHue BEKTOPHBIX PHCYHKOB BCTPOCHHBIMH
CpeIICTBAaMH TEKCTOBOTO IMPOIECCOpa WM JIPYTUX MporpaMM (TIPHIIOKCHHI).
JloOaBiieHHE BEKTOPHBIX PUCYHKOB B JJOKYMEHTBI

4.3

[ToaroroBka mMynbTUMeAuNHBIX Tipe3eHTarui. Cnaiia. JlobGaBieHue Ha ciaiy
TeKcTa 1 n3o0paxkeHuii. Pabota ¢ HECKOIBKMMU ClaiijaMu.
JoGaBneHure Ha cliaii]l ay IMOBU3YaIbHbBIX JaHHBIX. AHUMAaLus. [ unepcchuiku

4.4

Tumbel gaHHBIX B sS4YeHKaxX OJEKTpOHHOW Tabmunpl. PemakTtupoBaHue
u hopmatupoBanue Tadaul. BerpoeHHble PyHKIIMKM AJi MOMCKAa MAaKCUMyMa,
MUHHUMYMa, CYMMBbI U cpeaHero apudmernyeckoro. CopTUPOBKa JIaHHBIX
B BBIJIEJIEHHOM Juana3one. Iloctpoenue nuarpamm (rucrorpamma, KpyroBas
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auarpaMMa, TouedHas quarpaMma). Berbop tumna auarpammsl.
[IpeoOpazoBanue Ghopmyn npu konupoBaHuu. OTHOCUTENbHAS, aOCOMIOTHAS
Y CMEIIIaHHAas aapecanus

4.5

YcnoBHBIC BRIYUCIICHHS B 3JIEKTPOHHBIX Ta0numax. CyMMUPOBAHHUE U TIOJICYET
3HAQUYEHMM, OTBEYAIONIUX 3aJJaHHOMY YycloBUI0. O6paboTka 0oyblnX HAOOPOB
JTaHHBIX. YHCIIEHHOE MOJICTMPOBAHUE B DJICKTPOHHBIX TabIUIIaX
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