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Pabouas mporpamma no yue6Homy npeamery «Mudopmarukay (6a30BbIil ypOBEHD)
(Tamee COOTBETCTBEHHO — TMporpaMma 1o uHdopMmaruke, HH(GOpMATHKA) BKIIOYAET
HOSICHUTENBHYIO 3aIIUCKY, COJIepyKaHne 00yueHus, IJIaHUPYEMbIe Pe3yIbTaThl OCBOCHUS
porpaMMebl o HHPOpPMATHKE, TEMATHUECKOE TUIAHUPOBAaHUE, IEpeueHb (KoaupuKaTop)
pacrpesielIeHHBIX 10 KjlaccaM IpOBEpsieMbIX TpeOOBaHUN K pe3yiabTaTaM OCBOEHUS
OCHOBHOU 00pa3oBaTEILHON MPOrpaMMbl OCHOBHOT'O 00IIIETO 0Opa30BaHUs U SJIEMEHTOB
coJiep)kaHusl 1Mo MHGPOpMaTHKE, NepeyeHb (KoaudukaTop) mpoBepseMbIX TpeOOBaHUM
K pe3yJibTaTaM OCBOEHHS OCHOBHOW 00pa30BaTENIbHOW MPOTrpaMMbl OCHOBHOTO OOIIETO
0o0pa30BaHMs U AIEMEHTOB COJEP>KaHUs M0 HH(POPMATHKE.

HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o uH(OpMaTHKE HA YpPOBHE OCHOBHOTO 0O0IIero o0pa3oBaHUS
COCTaBliecHa Ha OCHOBE TpeOOBaHMH K pe3yabTaTaM OCBOCHHUS OCHOBHOMU
o0pa3oBaTeNbHON MPOrpaMMbl OCHOBHOTO 00Iero oOpa3oBaHMsl, MPEACTABICHHBIX
B ®I'OC OO0, ®OIT OO0, a Takxe paboueit MporpaMMbl BOCIIUTAHHUS.

[IporpamMma mo mHpOpPMATHKE JAeT MPEACTABICHUE O IENAX, OOIIeH CTpaTeruu
oOy4eHHs, BOCIHUTAHMUS U PA3BUTUS OOYYAIOIIUXCS CpeAcTBaMU HHGOPMATUKHU
Ha 0a30BOM YpOBHE, YCTaHABIMBACT O0Os3aTENIbHOE TPEAMETHOE COJCpIKAHUE,
MpeIycCMaTPUBAET €r0 CTPYKTYPUPOBAHUE 10 pa3jiesiaM u TeMaM.

[Iporpamma 1o wHGbOpPMATHKE OMpPENeNseT KOJUYECTBEHHBIE M KauyeCTBEHHBIE
XapaKTePUCTHKU y4eOHOro Marepualia Uil KaXKIOTO Toja M3ydeHHUs, B TOM YHCIe
JUISL  COJIEPKATENIbHOTO HAIOJHEHHS PAa3HOTO BHJA KOHTPOJsA (IMIPOMEKYTOUHOMN
aTTecTallii OOYYarOIIUXCS, BCEPOCCUICKUX TPOBEPOYHBIX pabOT, TOCyAapCTBEHHOU
WTOTOBOM aTTECTAIINH ).

[Iporpamma 1o uHGOpPMATHUKE SIBISETCS OCHOBOM NJiIsi COCTABJICHHUS aBTOPCKHUX
y4eOHBIX MPOTPaMM, TEMATUIECKOTO TUIAHUPOBAHUS KypCa yUUTEIIEM.

HensmMu m3yyeHuss uHGOPMATUKKA HAa YpOBHE OCHOBHOTO OO0IIEro oOpa3oBaHuUs
SIBIISTEOTCSI:

dopMuUpOBaHHE OCHOB MHPOBO33PECHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
VPOBHIO pa3BUTHS HAyKH WH(POPMATUKH, JOCTHKEHUSM HAYYHO-TEXHHYECKOTO
mporpecca W OOIISCTBEHHOW TMPAaKTHUKW, 3a CYET Pa3BUTHs TPEICTABICHUMN
00 mHpOpMAIMU KaK O BaXKHEUIIIEM CTPATETUYECKOM pEeCcypce pa3BUTHs JTUYHOCTH,
rocygapcTBa, oOIIecTBa, TOHMMAaHUS pPoJid  WH(GOPMAIMOHHBIX  IPOIIECCOB,
MH(D)OPMAITMOHHBIX PECYPCOB M MHPOPMAIIMOHHBIX TEXHOJIOTHHA B YCIOBHUSAX H(PPOBOH
TpaHchopMaIi MHOTUX cdep KU3HU COBPEMEHHOTO 00IIeCTBa;

o0OecrieueHrne YCJIOBUH, CIOCOOCTBYIOIIMX  PAa3BUTHIO  alTOPHUTMHUYECKOTO
MBIIIUICHUST KaK  HEOOXOJMMOTrO  YCIOBUSA  Mpo(decCHOHATBLHON  eATeIbHOCTH
B COBPEMEHHOM HWH(GOPMALMOHHOM OOIIECTBE, MPEANOJIaralero CcnocoOHOCTh
oOyuarorerocsi pa3ouBath CIOKHBIC 33J1a4H Ha O0Jiee MPOCThIE MO/13a/1a4H, CPAaBHUBATH



HOBBIE 33/1a4Ml C 33aJa4aMM, PEIICHHBIMH paHee, ONMPEAENATh IIard JUisl JOCTHXKEHUS
pe3ynbTaTa U Tak Janee;

dbopMupoBaHMEe U  pa3BUTHE KOMIIETEHUUH OOy4aromuxcs B  00JacTu
UCIIOJIb30BaHUSl HMH(POPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHMH, B TOM YHCIE
3HAHWI, YMEHHM M HaBBIKOB palOTbl ¢ HHpOpMaLUEH, NPOrPaMMUPOBAHUS,
KOMMYHUKAIIMM B COBPEMEHHBIX IU(POBBIX Cpelax B YCIOBUSAX OOeCreYeHUs
nH()OPMAITMOHHON 0€30MaCHOCTH JIMYHOCTH 00YYaIomerocs;

BOCIIUTAHUE OTBETCTBEHHOTO W W30MPATENbHOIO OTHOIIEHUS K HH(pOpMaluu
C YYEeTOM TIPABOBBIX M JTHUYECKUX aCIEKTOB €€ paclpoCTpaHEHUs, CTPEMIICHUS
K TpOJODKEHHIO 00pa3oBaHusi B  o0sacTd  HMH(MOPMALMOHHBIX  TEXHOJOTHM
U CO3MAATEIbHOM JESATENIbHOCTH € MPUMEHEHHEM CpelIcTB HH(OPMAaLUOHHBIX
TEXHOJIOTUH.

HNupopmatrka B OCHOBHOM 00111eM 00pa30BaHUM OTPAXKAET:

CYUTHOCTb MHPOPMATHKH KaK HAyYHOUN AUCIUILINHBI, U3YJaroIe 3aKOHOMEPHOCTH
NpPOTEKaHWs MW  BO3MOXXHOCTH  aBTOMAaTH3allMd  HMH()OPMAIMOHHBIX  IMPOIIECCOB
B Pa3JIMYHBIX CHCTEMAX;

OCHOBHBIE 00JIACTH IPUMEHEHUS] NH(POPMATUKH, TIPEKIE BCETO MH(POPMAIMOHHBIE
TEXHOJIOTHH, YIIPABICHUE U COLIMATIBHYIO cepy;

MEXIUCUUIUIMHAPHBIA ~ XapakTep  uHGoOpMatuku U UHGOPMAIMOHHOMN
JeSITEbHOCTH.

N3ydyenne nHOpMATUKH OKa3bIBae€T CYUIECTBEHHOE BJIMSHHE Ha (OPMHUPOBAHME
MHUPOBO33PEHHUST O00YYarOMIeToCs, €ro >KU3HEHHYIO TO3HIINI0, 3aKJIaJbIBA€T OCHOBBI
NOHMMAHUSA TPUHLHUIIOB (PYHKIMOHUPOBAHUS M UCHOJIb30BAaHUS HH(DOPMAILIMOHHBIX
TEXHOJOTHH Kak HEOOXOJMMOTO HWHCTPYMEHTAa MPAKTUYECKH JIO00H AesITeNbHOCTU
U OJHOrOo M3 Haubojiee 3HAYMMBIX TEXHOJOTHYECKUX JOCTH)KEHUH COBPEMEHHOM
HUBWIM3alMU. MHOTHE NpeIMEeTHbIE 3HAaHUSA U CHOCOObI N1EeATEIbHOCTH, OCBOCHHBIE
OOyJaroImUMUCS TPU U3YYCHUH HHPOPMATHKH, HAXOAST NMPHMEHEHHE KaK B paMKax
00pa30BaTEILHOTO Mpoliecca MpPH  H3YYEHUM JPYTUX MPEIMETHBIX O00JIacTew,
TaKk U B WHBIX JKMU3HCHHBIX CHUTYAIUSIX, CTAHOBSITCS 3HAYMMBIMHU JJIsI (POPMUPOBAHUS
KauecTB JIMYHOCTH, TO €CTh OPHEHTHPOBAHBI Ha (OPMHUPOBAHUE METANPEIMETHBIX
Y JINYHOCTHBIX PE3yIbTaTOB O0yUEHUSI.

OcHoBHble 3amaun ydeOHOro mnpeamera «MHbopmatuka» — cdhopMupoBaTh
y 00y4JaroIINXCs:

MMOHUMaHUE TIPUHITUIIOB YCTPOUCTBA U (PYHKITMOHUPOBAHUS OOBEKTOB MU(PPOBOTO
OKpY)KCHHSI, TIPEICTAaBJICHUS OO0 HCTOPUU W TEHACHUMUAX pPa3BUTHS HHPOPMATHKU
neproza 1udpoBoii TpaHchopMaIi COBPEMEHHOT'O O0ITECTBA;

3HAaHHA, YMEHHS M HaBbIKM TPaMOTHOW TIOCTAHOBKM 3a/Ja4, BO3HHMKAIOIIMX
B IPAKTUYECKON NESITENIbHOCTH, IJisi UX PEHIeHHS C IMOMOIIbI0 MH(GOPMAIIMOHHBIX
TEXHOJIOTUM, YMEHUS U HABBIKU (DOPMATM30BAHHOTO ONMKMCAHMS MOCTABIICHHBIX 33/1a4;

0a3oBble 3HaHUS 00 HMHPOPMALMOHHOM MOJEIUPOBAHUM, B TOM YHCIIE
0 MaTeMaTH4YeCKOM MOJIEIHPOBAHUY;



3HaHHE OCHOBHBIX QJITOPUTMHUYECKHUX CTPYKTYP M YMEHHE NMPUMEHSTh 3TU 3HAHUS
TS TIOCTPOCHHUS aJITOPUTMOB PEIICHHS 3a/1a4 TI0 UX MaTEMaTHIECKUM MOJICIISIM;

YMEHHSI ¥ HABBIKH COCTABJICHUS MPOCTHIX MPOTPAMM I10 TIOCTPOCHHOMY aJITOPUTMY
Ha OJTHOM U3 SI3BIKOB ITPOTPaMMHUPOBAHUS BRICOKOTO YPOBHS;

YMEHHS U HABBIKK 3PPEKTUBHOTO HCIIOIH30BAHMS OCHOBHBIX THUITOB MPUKIIATHBIX
nporpamMM  (MPWJIOKEHMI) OOIIero Ha3HA4YCHWs] W WHQPOPMAIMOHHBIX CHCTEM
JUIA PELICHHUs] ¢ MX MOMOINBI0 MPAKTHUYECKUX 3a/ay, BiajJeHHe Oa30BBIMH HOpPMaMU
uH(GOPMAIIMOHHON 3TUKH U MIpaBa, OCHOBaAMU WH(OPMALIMOHHON OE30MMacCHOCTH;

YMEHHE TPaMOTHO MHTEPIPETUPOBATH PE3yJIbTaThl PEUICHUS MPAKTUICCKUX 3a]1ad
C TMOMOIIBI0 WH(GOPMAIMOHHBIX TEXHOJOTHH, MPUMEHSTHh IOJyYECHHBIC Pe3yJIbTaTh
B IIPAKTUYECKOM EATEIbHOCTH.

lHemn wu 3amaun wu3ydeHuss HHDOPMATUKH Ha YpPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHMs ONPEICISIOT CTPYKTYPY OCHOBHOI'O COJEpKaHUS Y4eOHOro mpeamera
B BUJIE CIICAYIOIIUX YETHIPEX TEMATHUECKHUX Pa3/IeIIOB:

1 poBasi rPaMOTHOCTb;

TEOPETUUECKHE OCHOBBI UH(POPMATUKH;

ITOPUTMBI U TPOTrPAMMHUPOBAHNE;

WH(POPMAIIMOHHBIE TEXHOJIOTHH.

OO11ee yncio 4acoB, peKOMEHA0OBAHHBIX Ul U3y4eHUsl UHPOPMAaTUKU Ha 6a30BOM
ypoBHe, — 102 yaca: B 7 knacce — 34 yaca (1 yac B Hezeno), B 8 kimacce — 34 yvaca
(1 gac B Hexen0), B 9 kinacce — 34 yaca (1 yac B HeZeIIO).



COILEPKAHUE OBYUYEHMUA

7 KIIACC

Hu¢posBas rpaMOTHOCTH
Komnvromep — ynugepcanbroe ycmpoiicmeo oopabomku OaHHbIX.

KoMmneiorep — yHHMBEpcalbHOE BBIUHUCIUTEIBHOE YCTPOMCTBO, paloTaroliee
no mnporpamme. THIBI KOMIBIOTEPOB: NEPCOHAJIBHBIE KOMIIBIOTEPHI, BCTPOEHHBIE
KOMITBIOTEPBI, CYIIEPKOMITbIOTEPBI. MOOMIIbHBIE YCTPOKCTBA.

OcHOBHBIE KOMIIOHEHTHI KOMIIbIOTEpA U UX Ha3HaueHue. [Iponeccop. OnepaTuBHas
Y JIOJTOBPEMEHHAs MaMsTh. Y CTPOMCTBA BBOJAA M BbIBOAA. CEHCOPHBIN BBOJ, JATUYMKHU
MOOMJIBHBIX YCTPOUCTB, CPEACTBA OMOMETPUUECKOIN ayTeHTU(PHUKALIUN.

Hcropust pa3BUTHS KOMIIBIOTEPOB M IMporpamMMHOro ooecrnedenus. lloxonenwus
KOMITBIOTEPOB. COBpEMEHHBIE TEHACHIIMM Pa3BUTUSI KOMITBIOTEPOB. CyIepKOMIIBIOTEPHI.

[TapaienpHbIe BEIYACICHMSL.

[lepconanbHblil KOMIbIOTED. [IpoLieccop u ero xapakTepUCTUKH (TaKTOBas YacTOTa,
pa3psaaHocTh). OnepartuBHas namAth. [lonroBpeMeHHass mamsTh. Y CTpOICTBa BBOJA
1 BbIBOJA. OOBEM XpaHMMBIX JaHHBIX (ONEpAaTHBHAs MaMITh KOMIIBIOTEPA, JKECTKHIA
U TBEPJOTENbHBIA JIMCK, MOCTOSHHAasg NaMsATh cMapT(oOHa) U CKOPOCTh JIOCTyIa
JUTSL pa3JINYHBIX BUJIOB HOCUTEJIEH.

Texnnka 0€30MacHOCTH U MpaBuUiia pabOThl HA KOMITBIOTEPE.

IIpoepammel u Oannvle.

[Iporpammuoe  oOecrieueHue  KoMmmbloTepa.  [IpukiiamHoe  mporpaMMmHOe
obecrnieuenue. CucremMHoe nporpamMmmHoe obecriedueHue. CUCTeMbl TPOTrpaMMUPOBAHHUS.
[IpaBoBass oxpaHa mporpaMM H© JaHHBIX. becmiatHble H  yCJIOBHO-OECIJIaTHBIC
nporpammbl. CBOOOHOE MPOTPaMMHOE OOeCIIeUeHUE.

@aitnbl 1 manku (katanoru). [IpuHiunel noctpoenus (aitoBeix cucteM. [lomHoe
umsa (Qaitna (manku). [lyte k ¢aitny (manke). PaGora ¢ daitmamu u katansoramu
CpEACTBAaMH ONEPALMOHHOM CHUCTEMBI: CO3JaHUE, KONUPOBAHUE, IMIEPEMELICHHUE,
NepeuMeHOBaHNe U ynajeHue (haiaoB U mamnok (katansoroB). Tumbl ¢aitinos. CBoiicTBa
¢daiinoB. XapaxkTepHble pa3Mephl (ailioB pa3IWYHBIX THUTOB (CTpaHUIIA TEKCTa,
ANIEKTPOHHAsT KHWTa, (oTorpadus, 3amuch MECHH, BUICOKIHI, MOJIHOMETPAKHBIN
¢bunpM). ApxuBanus JaHHBIX. Mcmonb3oBaHWe mporpaMM-apXxuBaTOpoB. DailioBbI
MeHekep. ITonck ¢aiimoB cpecTBaMH ONEPAIIMOHHON CHCTEMBI.

Kommbrorepasie BHpPYCBl W JIpyrM€ BpPEIOHOCHBIE ITporpammsbl. [Iporpammsl
JUJIS1 3alIATHI OT BUPYCOB.

Komnvromepnole cemu.

O0benuHenre KommbloTepoB B ceTh. Cerb MHTepHeT. Beb-cTpanuiia, BeO-cailT.
CrtpykTypa aapecoB BeO-pecypcoB. bpaysep. [louckossie cuctemsl. [lonck napopmanuu
M0 KJIIOYEBBIM CJIOBaM U M0 W300pakenuto. JloctoBepHOCTh MHGOPMALIMH, TOTYy4YEHHON
u3 HTepHeTa.

CoBpeMeHHbIE CEpBUCHI MHTEPHET-KOMMYHHKAIIUH.



CereBoil THKET, 6a30Bble HOPMBI WH(GOPMALIMOHHON STUKU U MpaBa Mpu padoTe
B UnTepHete. CTpaTerun 6e3onacHoro noseneHus B laTepuere.

Teoperuueckne 0CHOBbI HH(POPMATHKHU
Hugpopmayus u ungpopmayuonusie npoyeccul.

Nudopmanus — 0JHO U3 OCHOBHBIX MTOHSITUN COBPEMEHHON HAYKH.

Nudopmanus kak cBeAeHUs, MpeIHA3HAUCHHBIC JJIi BOCIPUSTHS YEJIOBEKOM,
1 uHbOpMaIMs KaK JIaHHbIE, KOTOPhIE MOTYT OBITh 00pabOTaHbl aBTOMATU3UPOBAHHON
CHUCTEMOM.

JINCKpETHOCTh JaHHBIX. BO3MOKXHOCTh OMHCAHHUS HEMPEPBIBHBIX OOBEKTOB
Y TIPOLIECCOB C MTOMOIIBIO TUCKPETHBIX JIAHHBIX.

NudopmainimonHsie  Opolecchl — MPOIECChl, CBS3aHHBIE C  XPaHECHUEM,
peoOpa3oBaHUEM U NIEpeaaveii TaHHBIX.

IIpeocmasnenue ungpopmayuu.

CumBoi. Andasutr. MoutHocts andasuta. PazHOOOpas3ue SA3bIKOB U an(aBUTOB.
EcTtecTBeHHBIE U (pOpMaTIbHBIE SI3bIKU. AJI(PABUT TEKCTOB HA PYCCKOM Si3bIKE. /[BOMUHBIN
andasut. KonnuecTBo BCEBO3MOXKHBIX CIOB (KOJOBBIX KOMOWHAIMI) (DUKCUPOBAHHOM
JUIMHBL B ABoMYHOM andasurte. [IpeoOpasoBanue mo00ro andaButra K JBOMYHOMY.
KonuyecTBOo pasznuyHbIX ClIOB (DMKCUPOBAHHOW JIMHBI B alipaBUTE OMNpPEACICHHON
MOIIIHOCTH.

KoaupoBanue cMMBOJIOB OAHOTO ajipaBUTa C OMOILIBIO KOJIOBBIX CIIOB B JIPyrOM
andasure, KoAoBas TaOIUIA, TEKOIUPOBAHUE.

JIBonuHbIn Kox. IIpeacraBieHne JaHHBIX B KOMIIBIOTEPE KaK TEKCTOB B JIBOMYHOM
andasure.

NudopmanmoHHblii 00beM JaHHBIX. BUT — MHUHHMMalIbHasE €IUHULA KOJIMYECTBA
uHpopmManuu — IBOMYHBIA pa3psa. Eqununel usmepenus MHGOPMAIIMOHHOTO 00beMa
JIaHHBIX. buT, 0aiT, KUI00AaNUT, MeradalT, ruradamT.

CkopocTh niepeiayu JaHHbIX. EIMHUIBI CKOPOCTH NIEpeiayu JaHHbIX.

KomupoBanne tekcroB. PaBHOomepHbii kon. HepaBHomepHbii kon. Komuposka
ASCII. Bocemubutneie komupoBku. Ilonstne o komupoBkax UNICODE.
JlexoMpoBaHue COOOIICHUH C HMCMOJIb30BAaHUEM PABHOMEPHOIO M HEPaBHOMEPHOI'O
koja. Madopmanmonssiii 00beM TEKCTA.

Hckaxxenue nndopmanuy npu nepeaaye.

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

Komuposanue npera. [[BetoBsie Mogenu. Moaens RGB. I'myOuna komupoBaHus.
[TanmuTpa.

PactpoBoe u BekTOpHOE mpeacTaBieHHe u300pakeHuil. Ilukcens. Ornenka
MH(GOPMALIMOHHOTO 00BbeMa rpauueCcKUX JAHHBIX IS PACTPOBOTO U300paKeHUSI.

Komuposanue 3Byka. Pa3psaHocts 1 yacrora 3anucu. KonmdecTBo KaHAJIOB 3aIMCH.

OneHka KOJIMYECTBEHHBIX TaPAMETPOB, CBA3AHHBIX C IPEJICTABICHUEM U XPaHEHHEM
3BYKOBBIX (DaiijIoB.



NudopmManoHHbIE TEXHOJIOIHMU
Texcmosvle 00KyMeHmbl.

TexcToBblE JOKYMEHTBI U MX CTPYKTYpPHBIE 3JIEMEHTHI (CTpaHuua, ad3all, CTPOKa,
CJIOBO, CUMBOJ).

TexkcToBBIM  HpoLECCOp  —  HMHCTPYMEHT  CO3[aHMs,  PEOaKTUPOBAHUSA
u (¢opMmatupoBaHusi TekcToB. IlpaBuna HabOopa Tekcra. PemakTupoBaHHE TeEKcTa.
CpoiictBa cumBosioB. lpudr. Tumsr wmpudroB (pyOnenble, ¢ 3aceukamu,
MoHowmmMpuHHEIE). [lomyxupHoe u KypcuBHOe HauepTanue. CBoMcTBa ab3alleB: TpaHULBL,
a03alHbId OTCTYI, MHTEpBaj, BblpaBHMBaHHE. [lapamerpsl cTpanunsl. CruieBoe
dbopmaTHpOBaHUE.

CrpykrypupoBaHue HMHPOpMAIMM C  IOMOIIbIO CHUCKOB W  TaOJMIL.
MHoroypoBHeBble criicKU. JloOaBieHne TabnnIl B TEKCTOBBIE JOKYMEHTHI.

BceraBka u300pakeHUil B TEKCTOBbIE JTOKYMEHTHL. OOTekaHuEe W300paKeHU
TEKCTOM. BKIItOUeHHE B TEKCTOBBIN TOKYMEHT Iarpamm, (popmyJsi, HyMepaluuu CTPaHHIL,
KOJIOHTUTYJIOB, CCBUIOK M IPYTUX 3JIEMEHTOB.

[IpoBepka mnpasBonucanus. PaccraHoBka mepeHOCOB. ['0JI0COBOM BBOJ TEKCTA.
OnTtuyeckoe pacno3HaBaHue Tekcra. KommbiorepHblii mnepeBoa. lcnosib3oBaHue
cepBucoB MHTepHeTa 11t 00pabOTKU TEKCTA.

Komnvtomepuas epaghuxa.

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

Onepauun pegakTUpoBaHusi Trpaduueckux OOBEKTOB, B TOM YHCIE HUPPOBHIX
dbororpaduii: UBMEHEHHE pa3Mepa, 00Ope3Ka, MOBOPOT, OTPaKeHHe, padboTa ¢ 00IaCTIMH
(BbIACICHUE, KOMUPOBAHME, 3aJMBKa I1IBETOM), KOPPEKIMs IIBETa, SPKOCTH
1 KOHTPACTHOCTH.

Bexropnas rpaduka. Co3gaHue BEeKTOPHBIX PHUCYHKOB BCTPOECHHBIMHU CPEICTBAMHU
TEKCTOBOTO IIPOIIECCOpA WK APYTHX MPOorpaMM (puitokeHuii). J{odaBieHre BEeKTOPHBIX
PUCYHKOB B JOKYMEHTHI.

Mynomumeoutinvie npezeHmayuu.

[ToaroroBka MyIbTUMEIUNHBIX Mpe3eHTaruil. Cnaiif. JloOaBneHue Ha cllali]] TeKCTa
1 n3o0pakeHuii. Pabora ¢ HECKOIBKMMU ClaiijaMHU.

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

8 KJIACC

Teoperuyeckne 0CHOBbI HH(POPMATHKHU
Cucmembl cuucaeHus.

Hemno3uimoHHble ¥ MO3UIIMOHHBIE CUCTEMBI cuucieHus. AndaBut. OcHOBaHUE.
Pa3Bepnytas ¢dopma 3anucu uyucna. llepeBonm B JECATUYHYIO CHUCTEMY YHCED,
3aMMCaHHBIX B APYTHX CUCTEMAX CUHUCIICHUSI.

Pumckasi cucteMa cuuciaeHus..



JlBonuHasi cuctema cuucienus. [lepeBoa nenbix uucen B npeaenax ot 0 go 1024
B IBONYHYIO CHUCTEMY cuuciieHus. BoceMepuuHas cucreMa cunciieHus. llepeBon uncen
U3 BOCBMEPUYHOM CHCTEMBl B JBOMYHYK) U JECATHYHYKO CHUCTEMBI U OOpaTHO.
[IlecTHaguaTepuuHas cuctemMa cuucieHus. llepeBoa yucen W3 MIECTHAALATEPUYHOM
CUCTEMBI B IBOUYHYIO, BOCBMEPUYHYIO U JECATUUHYIO CUCTEMBI U 0OpPATHO.
ApudmeTrueckue onepanuy B JBOUYHON CUCTEME CUUCICHHUSL.

Dnemenmovl Mamemamuyeckoul 102UKuU.

Jlornyeckue BBICKA3bIBaHUS. Jlornueckue 3HA4YCHUS BBICKA3bIBaHUI.
DJIeMEHTapHbIC " COCTaBHBIC BBICKA3bIBaHHS. Jlornueckue oreparuu:
«» (KOHBIOHKIUSA, JIOTUYECKOE YMHOXEHHE), «UIW» (AUIBIOHKIIMS, JOTHUYECKOE
CIIOKEHHE), «He» (JIoTHYecKoe oTpullanue). IlpuoputeT noruyeckux omepaui.
OnpeneneHue HMCTUHHOCTH COCTABHOTO BBICKA3bIBAHMS, €CJIM HW3BECTHBI 3HAYCHUS
MCTUHHOCTH BXOSIIIUX B HETO 2JIEMEHTAPHBIX BhICKA3bIBaHUU. JIOTHUECKUE BBIPAKECHHUS.
[IpaBmma 3amucu JIorMYecKuX BbIpakeHuil. I[locTpoeHme TabIWIl HCTUHHOCTH
JIOTUYECKUX BBIPaKECHUH.

Jlormyeckue 3j1eMEHThl. 3HAKOMCTBO C JIOTUYECKMMH OCHOBAMHU KOMIIBIOTEPA.

AJITOPUTMBI ¥ IPOTPAMMHUPOBAHNE
Hcnonnumenu u ancopummul. Anzopummudeckue KOHCMpPYKYuu.

[Tonarue anropurma. MicrmoaHuTENM anropuTMOB. AJITOPUTM Kak IJIaH yIPABICHUS
VICIIOJTHUTEIIEM.

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

AnroputMudeckue KOHCTpyKUMH. KoHCTpykums «ciemoBaHuey». JIMHEHHbIN
anroput™. OTpaHMYEHHOCTh JUHEHWHBIX aJTOPUTMOB: HEBO3MOXKHOCTh MPEAYCMOTPETH
3aBUCHMOCTB IOCJIEIOBATEIIBHOCTH BBIMIOJIHSIEMBIX TEUCTBUN OT UCXOJHBIX TAHHBIX.

KoHcTpykuust  «BeTBIeHUE»: TMOJHas MW HemnojaHas (GopMmbl. BeinosiHeHue
YU HEBBIMOJHEHUE YCIOBUS (MCTUHHOCTh M JIOKHOCTH BbICKa3biBaHus). [IpocTbie
U COCTaBHBIE YCIIOBUS.

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

Pazpabotka st (QopMarbHOrO  WMCTHOJHUTENS — alTOPUTMaA, TPUBOJIAIIETO
K TpeOyeMoMy pe3ynbTaTy TMpU KOHKPETHBIX WCXOAHBIX JaHHBIX. Pa3paboTka
HECJIOKHBIX aJTOPUTMOB C HCHOJIb30BAHUEM IIMKIOB W BETBICHUM ISl YIPABICHUS
(GOpMaIIbHBIMU ~ UCTIOTHUTENISIMH, TakuMu Kak PoOot, Yepemamka, YepTeXHHK.
BrinosHeHne anropuTMOB BPYUHYIO U HA KOMIIbIOTEpEe. CUHTaKCHYECKUE U JIOTUYECKHE
omuOku. OTKa3bl.

A3biK npocpammuposanus.

SA3pik  mporpammupoBanus (Python, C++, Ilackams, Java, C#, IllkonbHbIN
ANropuTMUYECKHl SA3BIK).

Cucrema nporpaMMHpPOBaHUS: PEIAKTOP TEKCTA IPOIPAMM, TPAHCIISATOP, OTJIAAUHK.



[lepemennas: Tumn, ums, 3HaueHue. llenble, BelIECTBEHHbIE M CHUMBOJIbHBIC
NEpEMEHHBIE.

Onepatop nmnpucBauBaHusi. ApuU(METHUUECKHE BBIPAKEHHUS U TMOPSAOK UX
BbIuKclieHud. Omnepanuu ¢ UEAbIMH YHUCIaMU: IEJIOYUCICHHOE JEJICHUE, OCTaTOK
OT JICJICHUSI.

Betenenus. CoctaBHbIe YCIOBUSA (3aMMCh JIOTHUECKUX BBIPAXKEHUN HA H3y4aeMOM
S3bIKE MporpaMmMupoBanusi). HaxoxkaeHrne MUHHUMyMa M MakCUMyMa M3 JBYX, TpeX
U yeThIpex uncenl. Pemenue KBapaTHOTO ypaBHEHHMsI, UMEIOIIETO BEIIECTBEHHBIE KOPHHU.

JuanoroBasi OoTfiaJKka MpOTpaMM: MOIIArOBOE BBINOJHEHHE, MPOCMOTP 3HAYCHHIA
BEJIMYMH, OTJIaIOYHBINA BBIBOJ, BBIOOP TOUKH OCTAHOBA.

[uxn ¢ ycinoBuem. AnroputMm EBkina juisi HaXOXKIEHUS HAMOOJBIIIETO OOIIEro
JCeNUTeNsT JBYX HATypaldbHBIX uYucen. Pa30meHuwe 3amucu HATypadbHOTO dYHCIa
B MO3UIIMOHHOW CHCTEME C OCHOBAaHHMEM, MEHBIIUM WIH paBHbIM 10, HA OTACIIbHbBIC
U QpbL.

[uxn ¢ mepeMeHHON. ANTOPUTMBI MPOBEPKU JEIMMOCTH OJHOIO LEJIOr0 Yucia
Ha Jpyroe, IpoBEpKH HATYPaJIbHOTO YKCIIa Ha MPOCTOTY.

OO0paboTka CUMBOJIBHBIX JaHHBIX. CHMBOJIBHBIE (CTPOKOBBIE) IE€PEMEHHBIE.
[TocumBonpHast 00paboTka cTpok. Ilojacdyer yacTOThl MOSIBIEHUS CHUMBOJA B CTPOKE.
Bcerpoennsie pyHkImu ais 00paboOTKH CTPOK.

Ananusz aneopummos.

Onpenenenre BO3MOXKHBIX PpE3YyJIbTAaTOB palbOThl aJIrOpUTMa TPH JAHHOM
MHO>KECTBE BXOJHBIX JAHHBIX, OIPEACICHUE BO3MOXHBIX BXOIHBIX JAHHBIX,
MPUBOAALIMX K JAHHOMY PE3YJIbTaTy.

9 KJIACC

Hu¢posBas rpaMOTHOCTH
I'nobanvuas cemo Unmepnem u cmpamezuu 6€30nacHo20 nogeoeHusi 8 Hell.

['mo6anbuas ceth UnTepHeT. IP-aapeca y3nos. CeteBoe XxpaneHue TaHHbIX. MeTo b1
WHAUBUAYAIBHOTO U KOJJIEKTUBHOTO pa3MelieHuss HoBod uH@opmaiuu B MHTepHeTe.
bonpuive nanHble (MHTEPHET-IaHHbIE, B YACTHOCTH JJAHHBIE COLUAIIBHBIX CETEN).

[Tonsitue 00 wHPOPMAMOHHON O€30MacHOCTU. YTpo3bl HHGOPMAITMOHHON
0e3o0macHOCTH IpU padoTe B r100aIbHOM CETH U METOIbI TPOoTUBO I CTBUS UM. [IpaBuna
Oe3onacHoi ayTeHTH(pUKaMK. 3amuTa JndyHoi nHdopmaiuu B UutepHete. bezonacubie
cTpareruu noseneHus B MHrtepuere. [IpenynpexaeHue BOBIEUYEHHS B JECTPYKTUBHBIE
U KpUMHUHAJIbHbIE (POPMBI CETEBOM AKTUBHOCTU (KMOEpOYJUIMHI, (QUIIUHT U JpYyrue

dbopMbI).
Paboma 6 ungopmayuonnom npocmpancmee.
Bugpl nesrenpHOCTH B MHTEpHETE. WHTEPHET-CEPBHCHI: KOMMYHHKAIIMOHHBIE

cepBHCHI (TOYTOBAsI CIIyk0a, BUC0-KOH(DEPEHII-CBSI3b U IPYTHE), CIIPABOUHBIE CITYKOBI
(kapThl, pacmucaHusi W JpPYTHE), TOUCKOBBIC CIYXKOBI, CIy>KObI OOHOBIJICHUS
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MPOTPaMMHOTO OOecTiedeHust U Jpyrue ciaykObl. CepBHCH TOCYIAapPCTBEHHBIX YCIYT.
OOGsaunble XpaHunuima gaHHbIX. CpencTBa COBMECTHOW pa3paOOTKH JOKYMEHTOB
(onnaita-oducs). [Iporpammuoe obecrieueHne Kak Be0-CEpBHUC: OHJIAHOBBIE TCKCTOBBIC
U TpadrdecKue peaakTophl, CPeabl pa3pabOTKU MPOTrpamMM.

Teopernueckue 0CHOBBI HH(POPMATUKH
Mooenuposanue kax memoo nO3HAHUSL.

Monens. 3amaum, pemaeMble ¢ TOMOINBIO MozenupoBanus. Krmaccuduxarmm
Mozeneld. MarepuanbHble (HaTypHble) U MH(POpMalMOHHbIE Mojaenu. HemnpepblBHbIE
U JuckpeTtHole Mmojaenu. HWmurtanmmonnele wmonenu. Wrposeie mogenu. OrneHka
COOTBETCTBUS MOJIENTU MOJIETTUPYEMOMY OOBEKTY U LIEJISIM MOJETUPOBAHHUS.

TaOnuunbie Monenu. Tabnauia Kak npecTaBIeHUe OTHOILICHUS.

ba3el gannbix. OTOOp B TaONMIE CTPOK, YAOBIECTBOPSIOINX 3aIaHHOMY YCIIOBHIO.

I'pad. Bepumna, pedpo, myts. OpHeHTHPOBAHHBIE U HEOPUEHTUPOBAHHBIE TpadBbI.
Jlnuna (Bec) pedpa. BecoBas matpuiia rpada. nuHa myTu Mexay BepmirHaMu rpada.
[Touck ontumanbHOro mytud B rpadge. HayanbHas BepiimHa (MCTOYHHMK) U KOHEYHAsS
BepuIMHA (CTOK) B OPUEHTUPOBAHHOM Tpade. BbluncieHne koiauyecTBa IyTed
B HaIlpaBJIEHHOM allMKJIN4YECKOM rpade.

HepeBo. Kopenb, BepiinHa (y3en), JHUCT, peOpo (ayra) nepeBa. BreicoTa nepera.
[Tognepeo. Ilpumepsl ucnosib3oBaHusi AepeBbeB. [lepedop BapuaHTOB C MOMOLIBIO
JepeBa.

[TonsiThe MareMaTM4eCKOW MOJENTU. 3aJaud, pelaeMble ¢  MOMOUIBIO
MaTEMaTHYeCKOTO (KOMITBIOTEPHOTO) MojaenupoBanus. OTiIndne MaTeMaTHUYeCKOH
MOJIEU OT HATYPHOM MOJIEIH U OT CJIOBECHOTO (JINTEPATYPHOTO) OMKUCAHUS 00BEKTA.

Otanbl KOMIIBIOTEPHOTO MOJEIMPOBAHUS: IOCTAHOBKA 3a/ayd, IIOCTPOCHHE
MaTeMaTUYeCKOM MOJENH, TMPOTpaMMHAsl peau3alusi, TECTUPOBAHUE, MPOBEACHHUE
KOMITBIOTEPHOI'O SKCIEPUMEHTA, aHAJIU3 €r0 PE3yJIbTaTOB, YTOUHEHHUE MOJACIIH.

AJITOPUTMBI U IPOTPAMMHUPOBAHUE
Paspabomxka aneopummos u npoepavm.

Pasbuenne 3amaun Ha moa3agaun. CoCTaBiICHHE aJITOPUTMOB W IPOTpPamMM
C HCIOJb30BAHUEM  BETBJICHUN, [HUKIOB W  BCIOMOTaTEIbHBIX  aJITOPUTMOB
JUTSL YOPaBJICHUS HUCTOTHUTENeM PoOOT wim ApyruMu MCTIONHUTEISMHU, TaKUMHU Kak
UYepenamika, YepTeKHUK U IPYTUMH.

Tabmuunsie BenmuuuHbBl (MaccuBbl). OpHOMepHble MaccuBbl. (CocTaBlieHHE
U OTJaJKa MPOTpaMM, PEau3yIONIUX TUIIOBBIC AJITOPUTMBI OOPAOOTKU OTHOMEPHBIX
YHCIOBBIX MAaCCHBOB, Ha OJTHOM M3 sI3bIKOB IiporpammupoBanus (Python, C++, [Tackais,
Java, C#, llIxonbHbI1 ANropuTMUYECKU S3bIK): 3aMOJHEHHE YKCIOBOIO MacCHBa
CIIyJallHBIMM YHWCJIaMH, B COOTBETCTBHHM C (OpMysoil wiM myTeM BBOAA 4YHUCEN,
HaXO0XJEHUE CYMMbl 3JIEMEHTOB MAacCHBa, JIMHEHHBIA MMOWUCK 3aJaHHOTO 3HAYEHUS
B MAacCHUBE, IOJCYET 3JIEMEHTOB MACCHBA, YAOBJIECTBOPSIONIUX 3a/[aHHOMY YCJIOBHIO,
Hax0XJEHUE MHUHHUMAIbHOTO (MaKCUMallbHOT0) »3JieMeHTa wmaccuBa. CopTUpOBKa
MacCHBa.
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OOpaboTka MOTOKA MJAHHBIX: BBIYUCICHHWE KOJIMYECTBA, CYMMBI, CpPETHETO
apu(MeTHuyecKoro, MHUHHUMAJBHOTO W  MaKCHMAaJIbHOTO 3HAYEHHUS  DJIEMEHTOB
IIOCJIEIOBATEIbHOCTH, YIOBIETBOPSIOIUX 3aJAHHOMY YCIIOBUIO.

Ynpaenenue

VYmupasnenue. Curnain. OOpaTtHasi cBs3b. lloilydeHuwe cUrHamoB OT HHUQPPOBBIX
JNATYMKOB (KacaHUs, pacCTOSHMS, CBETA, 3ByKa W Jpyroro). [Ipumepsl ucnonab3oBaHus
OpUHIMIA OOpaTHOM CBSI3UM B CUCTEMax YIMPaBICHUS TEXHUYECKUMHU YCTPOWCTBaAMU
C TIOMOIUIBIO TATYMKOB, B TOM YKCIIE B POOOTOTEXHUKE.

[Ipumepbl  pOOOTHU3MPOBAHHBIX CHUCTEM (CHCTEMa YIpPaBICHUS JIBUKEHUEM
B TPAHCHOPTHOM CHUCTEME, CBAapOYHas JIMHUSA AaBTO3aBOJA, aBTOMAaTHU3UPOBAHHOE
YIIPAaBJICHUE OTOIUIEHUS] JOMAa, ABTOHOMHAs CHUCTEMA YNPABICHUS TPAHCIOPTHBIM
CPEACTBOM U APYTUE CUCTEMBI).

NupopMannoHHbIE TEXHOJIOTIHMH
DnexmporHbvle mabauybi.

[lonsiTue 00 >MEKTPOHHBIX TaOmMIax. TUOBl JaHHBIX B SYEHKAX AJIEKTPOHHON
tabnuipl. PenaktupoBanne u (QopmatupoBanue Tabauu. BceTpoeHHble (yHKIMH
JUIA TOUCKAa MAaKCUMyMa, MHUHUMYMa, CYMMBbI M CpPEIHEro apu(pMeTHUECKOro.
CopTHupoBKa IaHHBIX B BBIJIEJIEHHOM auamna3one. [loctpoenne nuarpamm (rucrorpamMmma,
KpyroBasi AuarpaMma, TodeuHas guarpamma). Beibop tuna nuarpaMmel.

[IpeoOpazoBanue ¢opmyn npu KonmupoBaHuM. OTHOCHUTENbHAs, abCOIIOTHAsS
Y CMEUIaHHas aJpecanus.

VYcaoBHBIE BBIYMCIEHHS] B 3JIEKTPOHHBIX Tabiuuax. CyMMUPOBaHME M TMOJCYET
3HAYCHUI, OTBEYAIONINX 3aJlaHHOMY ycioBHi0. OOpaboTka O00ibIINX HAOOPOB TaHHBIX.
UucneHHoe MOACIUPOBAHUE B AJIEKTPOHHBIX TaOIUIIAX.

Hugopmayuonnvle mexnonocuu 8 cospemeHHoM obujecmae.

Pons wHGOPMAIMOHHBIX TEXHOJIOTMA B Pa3BUTUU IKOHOMHKHA MHpa, CTPAHBI,
perroHa. OTKpbIThIE 00pa30BaTEIbHBIE PECYPCHI.

[Ipodeccun, cBsa3anHbie ¢ HHPOPMATUKON W WHPOPMAIIMOHHBIMU TEXHOJOTHUSMH:
BeO-AM3aliHep, MPOTPAMMICT, Pa3pabOTUNK MOOUIIBHBIX MPUIOKEHUN, TECTUPOBIIUK,
apXUTEKTOP MPOTPAMMHOTO 00ECITCUCHUS, CIICITUAIMCT 110 aHAJIU3Y JIaHHBIX, CHCTEMHBIN
aJIMHHHACTPATOP.
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IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA TIPOI'PAMMBI
IO UTH®OPMATUKE HA YPOBHE OCHOBHOI'O OBHIEI'O
OBPA3OBAHUA

N3yuenue nHpopMaTHKU Ha ypOBHE OCHOBHOT'O 00IEro 00pa3oBaHMsI HAIIPABIEHO
Ha JIOCTH)KEHHE OOYyYaroIMMUCA JIMYHOCTHBIX, METANPEAMETHBIX W MNPEAMETHBIX
pE3yJIbTaTOB OCBOCHUSI COAECPKAHUS Y4€OHOT0 MpEaMETA.

JIMYHOCTHBIE PE3YJIBTATBI

JIM9HOCTHBIC pe3ynbTaThl UMEIOT HAMMPABICHHOCTH Ha PEIICHUE 3aa9 BOCIIUTAHUS,
Pa3BUTHS U COLUATU3AIMH 00YYAIOIUXCS CPEJICTBAMH YYEOHOTO MpeaMETa.

B pesynbrare nuzyuenus uHGOpMaTUKU HA YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHuUs
y oOyuaromierocss OynyT chOpMUpPOBaHBI CIEAYIONIUE JIMYHOCTHBIC PE3YJIbTAThI
B YaCTH:

1) naTpMOTHYECKOT0 BOCTIMTAHMSI:

IICHHOCTHOE OTHOIICHHE K OTCYECTBEHHOMY KYJIbTYPHOMY, HCTOPHICCKOMY
U HAay9YHOMY HACIEIUIO, TMOHUMaHWE 3HA4YeHUS WHPOPMATUKH KaK HAYKW B JKU3HU
COBPEMEHHOr0 00IecTBa, BIAJCHUE JOCTOBEpHOW WHPOpMAIMEH O TMepeoBbIX
MHPOBBIX W OTCUECTBCHHBIX  JOCTIIKEHUAX B  obOmacth  WH(DOpMATHUKH
U UHPOPMAIMOHHBIX TEXHOJOTHUW, 3aWHTEPECOBAHHOCTh B HAYYHBIX 3HAHMIX
o udpoBoi TpaHchopMallul COBPEMEHHOTO O0IIECTBA;

2) TyXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

OpPUEHTAIMS HAa MOPAIBbHBIE IIEHHOCTH W HOPMBI B CHUTYallMAX HPABCTBEHHOTO
BbIOOpA, TOTOBHOCTH OIICHMBATh CBOE IMOBEACHUE W TOCTYNKH, a TAKXKE IMOBEJICHHE
Y TIOCTYNKHU JIPYTHX JIFOJIEH C TO3WIMA HPABCTBEHHBIX M IMPABOBBIX HOPM C YYETOM
OCO3HAaHUA TOCJIEACTBUN MOCTYNKOB, AKTUBHOE HEIMPHUATUE ACOLMATBHBIX MOCTYIIKOB,
B TOM uHncie B UHTepHeTe;

3) rpaskIaHCKOro BOCIIMTAHUSI:

NPEICTABICHHE O COIMAIBHBIX HOPMaXxX M MPaBHIaX MEKIMYHOCTHBIX OTHOIICHHIMA
B KOJUIGKTHBE, B TOM YHCJE€ B COIMAJIbHBIX COOOIINECTBaX, COOJIOJCHUE MPaBUII
0€30MacHOCTH, B TOM YKCJC HAaBBIKOB 0€30MACHOTO IMOBEJCHUS B HHTEPHET-CPEIE,
TOTOBHOCTh K Pa3HOOOpPAa3HOM COBMECTHOM AEATEIHHOCTH IPU BBHIMOJIHEHUH YYEOHBIX,
MO3HABATEIbHBIX  3ajad, CO3MaHMM  Y4EOHBIX  TPOEKTOB, CTpEMIICHHUE
K B3aMMOIIOHUMAHHMIO M B3aWMOIIOMOIIM B IPOIECCE STOH Y4eOHOM AEATETBHOCTH,
TOTOBHOCTH OILICHMBATh CBOE TMOBEACHHWE M TOCTYIKH CBOMX TOBApHIICH C IMO3UIMH
HPABCTBEHHBIX U MPABOBBIX HOPM C YIETOM OCO3HAHUS MOCICICTBHIA TOCTYIIKOB;

4) meHHOCTeil HAYYHOT0 MO3HAHMS:
c(OPMHUPOBAHHOCTh MHMPOBO33PEHUECKUX TMpEACTaBICHUN 00 uHbopMalm,
MH(GOPMALIMOHHBIX TpoIeccax U MHPOPMAIMOHHBIX TEXHOJIOTUSAX, COOTBETCTBYIOIINUX
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COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH M OOILIECTBEHHON NMPAKTHKU U COCTABIIFOIIMX
0a30BYI0 OCHOBY J/JIsl HOHUMAaHUs CYyIIHOCTH HAyYHOUN KapTUHBI MUPAa;

UHTEpeC K 00yUYEHUIO ¥ TO3HAHUIO, JTF0003HATENbHOCTh, TOTOBHOCTh U CLIOCOOHOCTD
K camM000pa30BaHUIO, OCO3HAHHOMY BBIOOPY HAINPABIECHHOCTH WU YPOBHsS OOy4eHHUs
B JlaJIbHEUIIIEM;

OBJIAJICHAE  OCHOBHBIMM  HAaBBIKAMU  MCCIIEIOBAaTEIbCKOM  JCSATEIBHOCTH,
YCTaHOBKA HA OCMBICIIEHUE OIbITa, HAOJIOJEHUI, IIOCTYIIKOB U CTpEMJICHHE
COBEPIIECHCTBOBATh IYTH  JOCTH)KCHHMS  WHAUBUAYAIBHOIO U KOJUIEKTHBHOIO
OnaronoayJus;

c(OPMUPOBAHHOCTh HMH(POPMALIMOHHON KYJIBTYpbl, B TOM YHKCIIE HaBBIKOB
CaMOCTOATENIbHOM paboThl C YYEOHBIMH TEKCTaMH, CIPABOYHOM JUTEPATYypOU,
pa3HOOOpa3HBIMU CpeACTBAaMU HMH(GOPMAIIMOHHBIX TEXHOJIOTHI, a TakKKe YyMEHUs
CaMOCTOSATENIbHO ONpPENENATh LeJIM CBOEro O0y4YeHHUs, CTaBUTh U (POPMYIHPOBATH
11 ceOsl HOBBIE 3a7]aul B yueOe M M03HABaTEIbHON J1€ATEIbHOCTH, Pa3BUBATh MOTHUBbI
Y UHTEPECHI CBOEH NTO3HABATEIBLHOM JIEATEIbHOCTH;

5) opmMupoBaHUSs KYyJIbTYPHI 310POBbSI:

OCO3HAHHWE IIEHHOCTU W3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3/I0POBBIO,
YCTaHOBKA Ha 37I0POBBI 00pa3 *U3HU, B TOM YHCIIC U 32 CYET OCBOCHHUS U COOJIOJICHUS
TpeboBaHMIt Oe3omacHoM AKCIUTyaTaluu CPEACTB UHOOPMAITMOHHBIX
¥ KOMMYHUKAIIMOHHBIX TEXHOJIOTHIA;

6) TPy10BOr0 BOCIIATAHMSA:

MHTEpEC K TPaKTHUYECKOMY H3yuYeHHI0 mpodeccuid u Tpyaa B cdepax
PO eCCUOHATILHOMN AESTENBHOCTH, CBI3aHHBIX ¢ MH)OPMATHKOM, MPOTPaMMUPOBAHUEM
U  HWHPOPMAIMOHHBIMU TEXHOJIOTHSIMH, OCHOBAaHHBIMM Ha JOCTIDKCHHSIX HAyKH
WH()OPMATUKH U HAYIHO-TEXHHUYECKOTO MPOTpecca;

OCO3HAHHBIM  BBIOOp W TIOCTPOCHUE  WHAWBUAYATHLHONH  TPaeKTOPUHU
o0pa3oBaHMsI M JKM3HEHHBIX IUIAHOB C yYE€TOM JIMYHBIX M OOIICCTBEHHBIX HMHTEPECOB
U IoTpeOHOCTE;

7) 3K0JIOTHYECKOT0 BOCIIMTAHHUS:

OCO3HaHME TI00ATHHOTO XapaKTepa IKOJIOTHIECKUX MPOOIIEM H IMyTei X penieHus,
B TOM YHCJE C y4E€TOM BO3MOXHOCTEH WH(DOPMAIMOHHBIX M KOMMYHUKAITMOHHBIX
TEXHOJIOTH;

8) apanranuu o0y4armerocss K N3MeHsSIIOIUMCSl YCJIOBUAM CONMAJIBHON 1
NPUPOIHON Cpeabl:

OCBOEHHE OOYyYaOIMMUCS COLIMAIIBHOTO OIbITa, OCHOBHBIX COLMAIbHBIX POJIEH,
COOTBETCTBYIOIIMX BEAYIIEH AESATEIBHOCTH BO3pacTa, HOPM UM MPaBUJl OOLECTBEHHOIO
noBeneHus, (OpM COIMANBHOM >KM3HM B TPyMNNax M COOOIIECTBAaX, B TOM YHCIE
CYILIECTBYIOIX B BUPTYaJIbHOM IPOCTPAHCTBE.
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METAINIPEAMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIEe Pe3yabTaThl OCBOECHUS MPOTPaMMBbI 10 HHHOPMATUKE OTPAXKAIOT
OBJIAJICHUEC YHUBEPCAJIBHBIMH  Y4YEOHBIMH JCHCTBUSIMH —  IIO3HABATEIHHBIMU,
KOMMYHUKATHUBHBIMH, PETYJISITHBHBIMH.

ITo3HaBaTeIbHbIE YHUBEPCAJbHbIE YUeOHbIe NeiiCTBUS
Ba3oBble Jornueckue 1eMcTBUSA:

yMEHUE ONpEACNATh MOHATHSA, CO3/laBaTh 0OOOIICHUS, YCTaHABINBATh aHAJIOTHH,
KJIacCU(PUIIMPOBaTh,  CAMOCTOSITEIHHO  BBIOMpAaTh  OCHOBAaHUS U KPHUTEPUU
U1 KiaccuduKaluy, yCTaHABIMBATh IPUYUHHO-CICACTBCHHBIC CBS3H, CTPOUTH
JIOTHYECKHE PACCYXKJICHUS, MPOBOJIUTh YMO3aKIIOUeHUs (MHIYKTHUBHBIC, ETyKTUBHBIC
Y 110 aHAJIOTUM) B BBIBO/IBL;

YMEHHE CO3/1aBaTh, NIPUMEHATh U IPEOoOpPa30BbIBATh 3HAKH W CHMBOJIBI, MOJICIN
1 CXEMBI JIJISI pellIeHHs Y4eOHBIX M MO03HABATEIBHBIX 337124,

CaMOCTOSITEJIbHO BBIOMpaTh CIOCOO perieHus y4eOHOM 3amauu  (CpaBHUBATh
HECKOJIbKO BapUaHTOB pEIICHMS, BbIOMpATh HauMOoOJIee MOIXOMSIIMI C y4eToM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciienoBaTeIbCKHeE 1eMCTBHUA:

dbopMyIUpOBaTh  BOMPOCH, (UKCUPYIOIIUE  Pa3pblB  MEXKAY  pPeaabHBIM
1 JKeJaTeIbHBIM COCTOSHUEM CHUTYyalluu, 0ObEKTa, U CaMOCTOSATEIHPHO YCTaHABIMBATH
HCKOMOE€ 1 JIJaHHOE;

OIICHUBATh Ha IPUMEHUMOCTh U IOCTOBEPHOCTH HH(GOPMAIINIO, TTOTYUYSHHYIO B XO/I¢
HCCJICIOBaHMS,

MPOTHO3UPOBATh BO3MOKHOE JaJIbHEHIIIEE pa3BUTHE IMPOIECCOB, COOBITUNA U HX
MOCJIC/ICTBMS. B AHAJOTMYHBIX WM CXOJHBIX CHUTyalldsIX, a TaKXe BBIJIBUTAThH
MPENOJIOKEHUS 00 UX Pa3BUTUU B HOBBIX YCIIOBUSIX U KOHTEKCTaX.

Pab6ora ¢ unopmanmeii:

BBISIBIISATE  AeUIIMT WHGOPMAIIUKM, JTaHHBIX, HEOOXOJAMMBIX IS PEIICHHUS
MOCTAaBJICHHOM 3aJa4M;

NPUMEHSTh Pa3IMIHBIC METObI, HHCTPYMEHTBI U 3aIIPOCHI TIPH TIOUCKE U 0TOOpE
nH(OpMAIMU WU JAHHBIX U3 UCTOYHUKOB C YUETOM MPEIOKEHHON yueOHOM 3aa4un U
3aJIaHHBIX KPUTEPUCB;

BBIOWpaTh,  aHAJIM3UPOBATh, CHCTEMATH3UPOBaTh W  HMHTEPIPETHPOBATH
WH(GOPMAIINIO Pa3INYHBIX BUIOB U (HOPM MPEICTaBICHHS,

CaMOCTOSITEJIbHO BBIOMpATh ONTUMANIBHYIO (OpMY MpeacTaBiIeHUsS WHGOOpMAIIH
U WUTIOCTPUPOBATH pelllaeMble 3a7add HECJIOKHBIMH CXEMaMH, AuarpamMMmamu, WHON
rpadKoOi U X KOMOMHAIUSAMU;

OIICHUBATh HAJICKHOCTh MH(OPMAIIUU 10 KPUTEPUSM, TPEITIOKCHHBIM YIUTEIEM
W c(HOPMYITUPOBAHHBIM CAMOCTOSITENILHO;

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

COTIOCTABJISAITh CBOU CYXKJICHHS C CYXJACHUSMH JPYTrdX YYaCTHUKOB JHAJIOTra,
OOHapyXUBaTh PA3JIUYNE U CXOJICTBO MO3UIUK;

nyOJIMYHO TPEJICTABIATh PE3yJIbTaThl BBITIOJTHEHHOTO OIbITa (IKCIIEPUMEHTA,
UCCIIEIOBAHUS, POEKTA);

CaMOCTOSTEIILHO BBIOMpaTh (popMaT BHICTYIICHUS C YYETOM 3aJad Mpe3eHTaIllun
1 0COOCHHOCTEH ayJUTOPUU U B COOTBETCTBUM C HUM COCTABIISATh YCTHBIE U MUChbMEHHBIE
TEKCTHI C MCIIOJIb30BAHUEM HJLTFOCTPATUBHBIX MAaTEPUAJIOB.

CoBMecTHasI 1€ATEIbHOCTD (COTPYAHMY€ECTBO):

MMOHUMATh U UCIIOJIb30BATh MPEUMYILIECTBA KOMAHIHOM M MHMBU1yaIbHOU PabOTHI
IIpU PEUIEHUH KOHKPETHOW MPOOJIEMBbI, B TOM YHCIIE€ IIPH CO3JaHUU UH(POPMALIMOHHOTO
IIPOIYKTa;

OpPUHUMATh L€Jb COBMECTHOM HH(OPMALMOHHOW JEATENbHOCTH 10 cOopy,
oOpaboTke, nepenave, popMaanzanuu WHGOPMALIUU, KOJUIEKTUBHO CTPOUTH JEUCTBUSA
0 €€ JOCTH)KEHHIO: PpaCIpelessiTh pPOJM, IOrOBapUBaThbCA, OOCYXKIAaTh MPOLECC
U pe3yJbTaT COBMECTHON padOTHI;

BBIMOJHATH CBOIO YacTh paboTel ¢ uHGpopMauued Wi HHPOPMAIMOHHBIM
IIPOJYKTOM, JOCTHras KadeCTBEHHOI'O pe3ysbTara II0 CBOEMY HalpaBICHUIO
Y KOOPJMHUPYsI CBOM JEHUCTBHSI C IPYTUMH WICHAMH KOMAaH/IbI;

OLICHMBaTh  KAayecTBO CBOEro BKJIaga B  oOmwMid  MHGOPMAIMOHHBIN
OPOAYKT 1O KPHUTEPUSM, CaMOCTOSITENbHO C(OPMYIMPOBAHHBIM  YYaCTHUKAMU
B3aMMO/ICHCTBUS,

CPaBHUBATH PE3YyJIbTAThl C UCXOJHOM 3a7adyel M BKJIAJ] KaXIOro YJIEHa KOMAaHJbI
B JIOCTHDKEHUE pE3yJIbTaTOB, pa3deisiTh c(epy OTBETCTBEHHOCTH U MPOSBIATH
TOTOBHOCTbH K MPEAOCTABIECHUIO OTYETA Mepe] IPYNION.

PerynsiTuBHbIe YHUBEpPCAJIbHbIE Y4eOHbIe JeMCTBUA
Camoopranusanus:

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

OpPUEHTUPOBAThCA B  PA3IUYHBIX  MOAXOJAaX K  MPUHITUIO  PEUICHUH
(MHAMBHIyaTbHOE IPUHATHE PELICHU, IPUHITUE PEIICHUHN B TPYIIIE);

CaMOCTOSITEJIbHO COCTaBJIATh QJITOPUTM pElHIeHUs 3a7adu (WM €ro 4YacTh),
BBIOMpaTh CIOCOO pelleHus Y4eOHOW 3aJauyd C y4eTOM HMEIOIIUXCS PECypCOB
U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBaTh TMpeajiaracMble BapHAHTHI
pElICHUN;

COCTABJIATH IJIaH ACHCTBU (IIJIaH peain3alii HAMEYEHHOTO AJITOPUTMA PEILICHHS),
KOPPEKTUPOBATh MPEIJIOKEHHBI aJITOPUTM C YYE€TOM I[IOJYyYEHHS HOBBIX 3HAHUM
00 n3ydyaemMoM 00bEKTE;
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IPOBOAUTH BHIOOP B YCIOBHSX NPOTHUBOPEUYMBOM HHpOpMAIMK U  OpaTh
OTBETCTBEHHOCTD 32 PELICHNUE.

CamoxoHTpOJIb (pedaekcust):

BJIQ/IETh CIIOCOOAMH CaMOKOHTPOJISI, CAMOMOTHBAIIUH U peIICKCHH;

JaBaTh OLIEHKY CUTYallUH U MpEAJIaraTh IUIaH €€ U3MEHEHUS;

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

OOBSACHATH IIPUYUHBI JOCTUKEHUS (HEeTOCTHKEHUS) PE3yIbTaTOB
WH(POPMAIIMOHHON AESITENFHOCTH, JaBaTh OLIEHKY NPHOOPETEHHOMY OIBITY, yYMETb
HAXOJUTh MMO3UTUBHOE B IPOU3OILIEAIIEH CUTYaIUH;

BHOCHUTh KOPPEKTHUBBI B JESATCIBHOCTh Ha OCHOBE HOBBIX OOCTOSTEIBCTB,
M3MEHUBIIUXCS CUTYallWid, yCTAHOBJICHHBIX OMNOOK, BOSHUKIINX TPYTHOCTEH;

OLICHHBATh COOTBETCTBUE PE3YJIbTATA IIEJIH U YCIOBHSIM.

:‘)MOHHOHaJIbeIﬁ HHTEJLJICKT:
CTaBHUTL ce0s Ha MECTO APYroro 4YcCjaoBCKa, IMOHMMATb MOTHBBI M HaMCPCHUA

APYTOoro.

IIpunsitue cebst U APyrux:
OCO3HaBaTh HEBO3MOXHOCTh KOHTPOJIUPOBATH BCE BOKPYT AK€ B YCIOBHUAX
OTKPBITOTO JOCTYyTA K JTI0OBIM 00beMaM UHGOpPMAIIHH.

HPEIMETHBIE PE3YJIBTATDBI

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

HNOSICHATh HAa TPUMEpax CMBICH TMOHATHH «HMHQOpMaUsy, «UHPOPMAIIMOHHBIN
mpoiiece», «oOpaboTka wuHbOpMAIMMY, «XpaHEeHHWe UH(OpMaIUny», «mepeaada
uHpOpMAITUNY;

KOAMPOBaTh M  JIEKOAMPOBATH  COOOLIEHUS MO  3aJaHHBIM  IPaBHJIAM,
JEMOHCTPUPOBATh TIOHMMAaHWE OCHOBHBIX TMPHUHIMIIOB KOJUPOBaHWS HH(OpMAIUU
Pa3IMYHON MPUPObI (TEKCTOBOM, TpadpuecKoii, ayinuo);

CpaBHMBAaTh JJIMHBI COOOIIEHHWM, 3amUCaHHBIX B pa3IUYHbIX aidaBUTax,
OTIepUPOBAThH CAMHULIAMHU U3MEPEHHSI HHPOPMAIIMOHHOTO 00beMa M CKOPOCTHU TIepeIaun
TaHHBIX;

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

NPUBOIUTH TPUMEPbl COBPEMEHHBIX YCTPOHMCTB XpaHEHHUS U  Iepenayu
uH(pOopMaIK, CPABHUBATH UX KOJMYECTBEHHbIE XapaKTEPUCTUKH;

BBIICNIATh OCHOBHBIE 3Tanbl B HCTOPUM W TOHMMATh TEHACHIMH Pa3BUTHS
KOMITBIOTEPOB U TPOrPAMMHOT0 00eCrIeYeHUS;
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MoJIy4aThb M MCIOJb30BaTh MHGOPMAIMI0 O XapaKTePUCTHUKAX IEePCOHATBHOIO
KOMITBIOTEpA M €ro OCHOBHBIX 3JeMeHTax (MpoIeccop, OMepaThBHAas MaMSATh,
JOJTOBPEMEHHAs MaMATh, yCTPOKUCTBA BBOAA-BBIBOA);

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

OpUEHTHUPOBATHCS B UEPAPXUUECKON CTPYKType (alIoBOW CHUCTEMbI (3aMHUCHIBAThH
noyiHoe uMs daiina (karagora), myTh K (aitiny (katajory) 1o UMEIIEeMyCs OMUCAHUIO
(haloBoOM CTPYKTYpPhI HEKOTOPOTO UH(GOPMAIIMIOHHOTO HOCUTES);

paboTtath ¢ GaityioBOM CUCTEMON MEPCOHATILHOTO KOMITBIOTEPA C UCTOIb30BAHUEM
rpaduyeckoro uHTepdeiica, a HUMEHHO: CO3/aBaTh, KOMHUPOBaTh, IE€pEMEUIaTh,
NEePEUMEHOBBIBaTh, YAANATh M apXUBUPOBaTh (aiimbl W KaTajord, HCIOJIb30BaTh
aHTUBUPYCHYIO IIPOTPAMMY;

MPECTaBIATh PE3yJAbTaThl CBOEH MEATEIBHOCTH B BHJE CTPYKTYPHPOBAHHBIX
WUTIOCTPUPOBAHHBIX IOKYMEHTOB, MYJIbTUMEINUHBIX MTPE3CHTAIINA;

uckatb HHpopmauuio B HMHTepHeTe (B TOM 4YHUCHe, IO KIOYEBBIM CJIOBaM,
0 M300pa)KEHUI0), KPUTUUECKH OTHOCHUTHCA K HalJIeHHOM MH(pOpManuu, OCO3HaBas
OIMACHOCTb JUIsl JTUYHOCTH M OOIIECTBA PacHpOCTpaHEHUs! BPEIOHOCHOW MH(pOpMaluy,
B TOM YHCJIE IKCTPEMUCTCKOTO U TEPPOPUCTUYECKOTO XapaKTepa;

MOHUMATh CTPYKTYPY aJIpECOB BEO-PECYPCOB;

UCIIOJIb30BaTh COBPEMEHHBIE CEPBUCHI MHTEPHET-KOMMYHUKAITUH;

coOmonaTh TpeOoBaHUA OE€30MacHOM SKCIUTyaTallud TEXHUYECKUX CpEICTB
MH()OPMAIIMOHHBIX U KOMMYHHUKAITMOHHBIX TEXHOJIOTUH, COOIIO/IaTh CETEBOM JTHKET,
0a30Bble HOpPMBI MH(POPMAIMOHHON STUKH W TpaBa Npu paboTe ¢ MPUIOKCHHUSIMU
Ha JII0OBIX ycTpoiicTBax U B HTepHETE, BBIOMpaTh O€30MacHbIe CTPATETUH TTOBEACHUS
B CETH;

MPUMEHATh  METOABl  MPOPUIAKTUKH  HETAaTHBHOTO  BIUSHUS  CPEICTB
MH(POPMAIIMOHHBIX 1 KOMMYHHUKAIIHOHHBIX TEXHOJIOTUN Ha 3J0POBHE MOJIH30BATETIS.

K koHniy oOyuenust B 8 kiacce y oOyyarouierocs 0yaytr cpopMupoBaHbl yMEHUS:

MOSICHATh Ha MPUMEpPax Pa3Iuyusi MEXIY MO3WLUHUOHHBIMH U HEMO3WIIMOHHBIMU
CUCTEMaMU CUHCIICHHUS;

3alMChIBATh U CpaBHUBATH 1enbie yucaa oT 0 10 1024 B pa3nuyHbIX MO3UIIMOHHBIX
crcTeMaXx CUMCIIeHUs (C OCHOBaHUsMH 2, 8, 16), BBIMOIHATL apU(PMETUUCCKHIE OTTEPaIun
HaJl HUMU;

pacKpbIBaTh CMBICI TOHSTHH «BBICKA3bIBAHUE», «IOTUYECKasi OIepanusy,
«JIOTMYECKOE BBIPAKEHUEN;

3alUChIBATh  JIOTUYECKHE BBIPAKEHUSI C  HUCIOJB30BAaHUEM  JIU3BIOHKIINH,
KOHBIOHKIIMM W OTPUIIAHUS, ONPENETsATh UCTUHHOCTh JIOTUYECKUX BBIPAXKEHUMU, €CIIH
M3BECTHBI 3HAYEHUS! MCTUHHOCTU BXOJSIIUX B HETO MEPEMEHHBIX, CTPOUTH TAOJIUIIbI
MUCTUHHOCTH JIJISl IOTUYECKUX BBIPAXKEHUH;
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PAcCKpbhIBaTh CMBICT TOHSATUH «UCIOJHUTEINbY», «AJITOPUTM», «IIPOrpaMma,
NOHUMAsl Pa3HUILy MEXAYy YHOTpeOJeHHEM STUX TEPMUHOB B OOBIICHHOW peyu
U B UTHPOpPMATHKE;

OMKCHIBATH AJTOPUTM pEHICHUS 337auyd Pa3jIM4YHbIMUA CIOCOO0aMHU, B TOM YHCIE
B BHJIE OJIOK-CXEMBI;

COCTaBJISITh, BBIOJHATH BPYYHYI0 M Ha KOMIIBIOTEPE HECIOXKHBIE aJTOPUTMbI
C UCIOJIb30BAaHUEM BETBJICHUN U IIUKJIOB JJIS YIIPABICHUS UCIIOHUTEIIIMH, TAKUMHU KaK
Po6oT, Uepenanika, UepTekHUK;

UCIIOJIb30BaTh KOHCTaHThl W TIEPEMEHHBIC PAa3IUYHBIX THUIOB (YHCIIOBBIX,
JIOTUYECKHUX, CHUMBOJBHBIX), @ TaKXKe COJEpXkaIlfe WX BBIPAKEHHUS, HCIOJIb30BaTh
oTIepaTop MPUCBAUBAHMUS;

UCIIOJIb30BaTh MPHU pa3paboTKe MporpaMM JIOTHUECKUE 3HAYEHHs], OIepaluu
Y BBIPOKCHUSI C HUMU,

aHAIM3UPOBATh TPEUIOKEHHBIE aJTOPUTMBI, B TOM YHUCJIE ONPENENsATh, KaKHe
pe3yNbTaThl BOBMOKHBI MPU 3aIaHHOM MHO>KECTBE UCXOJHBIX 3HAUCHUH;

co3/1aBaTh M OTJIQXHUBATh MPOrPaMMbl Ha OJHOM U3 SI3bIKOB IIPOrPAMMHUPOBAHMUS
(Python, C++, ITackais, Java, C#, I1IkosibHBINH ANTOPUTMUYECKUH S3BIK), pean3yroIime
HECJIOKHBIE aJTOPUTMBI OOpPAaOOTKH YHCIIOBBIX JaHHBIX C HMCIOJb30BAaHUEM IIHUKJIOB
Y BETBJICHUI, B TOM YHCJIC PEANHM3YIOIINE MPOBEPKY IESTUMOCTH OIHOTO IIEJIOTO YHCiia
Ha Jpyroe, IMPOBEPKYy HATypaJbHOTO 4YHCJIAa Ha TPOCTOTY, BBIACICHUS QD
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 AJITOPUTMbI C HMCHOJIB30BAHMEM BETBIICHHUW, LMKJIOB
Y BCIIOMOTATENbHBIX aJITOPUTMOB JJIsI YIIPABJICHUS UCIIOJHUTENSIMU, TAKUMH Kak Po0oT,
UYepenamika, YepTeKHUK;

COCTABJISITh M OTJAXHUBaTh IPOrpaMMBbl, PEaJU3YIOLIUE THUIIOBBIE AJITOPUTMBI
00paOOTKM YHMCIIOBBIX IMOCJIEIOBATEILHOCTEH WM OJHOMEPHBIX UYHCIIOBBIX MAacCHBOB
(MOMCK MakCMMyMOB, MUHHMYMOB, CYMMBI WJIM KOJIMYECTBA 3JIEMEHTOB C 33JIaHHBIMU
CBOMCTBaMM) Ha OJHOM M3 s3BIKOB TporpammupoBanus (Python, C++, Ilackans, Java,
C#, llIxonbHbI AropuTMuueckuii A3bIk);

PACKpbIBaTh CMBICI MOHATUA «MOJEINbY», «MOJEIUPOBAHUEY, OMPEIECIATh BUIIbI
MoOJieJieil, OLIEHMBAaTh COOTBETCTBUE MOJEIU MOJCIUPYEMOMY OOBEKTY U ILeNsIM
MOJIEJTUPOBAHUS;

UCIIONB30BaTh TIpadbl W JepeBbsS M MOJEIMPOBAHUS CUCTEM CETEBOU
U UepapXUUYECKON CTPYKTYpbI, HAXOUTh KpaTualiinii myTh B rpade;

BbIOMpaTh CHOCOO MPEICTABICHUSI NAHHBIX B COOTBETCTBUU C TOCTAaBJICHHOM
3ajayeil  (TaOnuIbl, CXeMbl, TrpauKu, [AUArpaMMbl) C  HCIOJb30BAHHEM
COOTBETCTBYIOIIMX MPOTrPaMMHBIX CPEACTB 00pAaOOTKU JaHHbIX;
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MCIIOJIh30BATh DJIEKTPOHHBIC TAOIUIIBI [T 00paOOTKY, aHAIM3a U BU3YaJIU3alUH
YUCJIOBBIX  JIaHHBIX, B TOM 4HCJI€ C BBIICJICHWEM Juana3oHa  TaOJIUIIBI
Y YIIOPSAJ0YMBAHUEM (COPTHPOBKOM) €r0 IIEMEHTOB;

co37aBaTh W TMPUMEHATH B JJIEKTPOHHBIX Tabmumax G(HOpPMyJsl IJis PacdyeToB
C MCTIOJIb30BAaHUEM BCTPOCHHBIX apu(PMETHIECKUX (PYHKITUH (CYMMHPOBAHHUE U MOJCYET
3HAUYEHUN, OTBEYAIOIIMX 3aJlaHHOMY VCJOBHIO, CpelHee apu(pMeTHYecKoe, IOUCK
MaKCUMaJIbHOTO ¥ MHHHUMaJIbHOTO 3HAueHMs), aOCOJNIIOTHOM, OTHOCHUTEIIHLHOM,
CMEIIaHHOM aJipecanuu;

HCIIOJIH30BATh AJIEKTPOHHBIE TAOIHUITBI TSI YUCIICHHOTO MOJICITMPOBAHUS B TTPOCTHIX
3a/layax U3 pa3HbIX MPEIMETHBIX 001acTel;

UCIIOJIb30BaTh COBPEMEHHBIEC WHTEPHET-CEPBUCHI (B TOM quclie
KOMMYHHUKAITIOHHBIE CEPBUCHI, OOJAYHbIC XPaHWUJIUINA JaHHBIX, OHJIAWH-TIPOTPAMMBI
(TexcToBble UM TpaduuecKHMe pPEeNaKTOphbl, Cpeabl pa3paboTku)) B  y4eOHOU
Y TIOBCEAHEBHOM JIEATEIILHOCTH;

IPUBOJIUTH TPUMEPHI UCTIOIH30BAHUS T€OUH(POPMAIIMOHHBIX CEPBUCOB, CEPBUCOB
roCyJapCTBEHHBIX yCIIyT, o00pa3oBaTelIbHBIX CcepBUCOB HMHTepHeTa B y4yeOHOU
Y TIOBCEAHEBHOM JIEATEILHOCTH;

WCITOJIB30BaTh PA3JIMYHBIC CPEACTBA 3AIIUTHl OT BPEIOHOCHOTO MPOTPAMMHOIO
oOecrieueHus, 3aluIIaTh TEPCOHATBHYI0 HHGOPMAIHMIO OT HECAHKIIMOHHPOBAHHOTO
JIOCTyIla W €ro TMOCJEACTBUM (pasrialieHus], MOJMEHbI, YyTpaThl JAHHBIX) C y4E€TOM
OCHOBHBIX TEXHOJIOTHYECKUX M COIMMATBHO-TICUXOJIOTHICCKUX aCTIEKTOB UCITOIH30BAHUS
cetu MHTepHeT (ceTeBasi aHOHUMHOCTD, IIM(PPOBOM CJIe/, ayTEHTUYHOCTh CYOBEKTOB U
PECYpPCOB, OIMMACHOCTh BPEJOHOCHOTO KO/1a);

pacno3HaBaTh MOMBITKM W TMPEIyNpekIaTh BOBJICUCHHE Ce0S M OKPYKAIOUIUX
B JICCTPYKTHBHBIC M KPUMHHAJIbHBIC (OPMBI CETEBOW AKTHBHOCTH (B TOM YHCIC
KuOepOyJUTHHT, (DUILIKHT).
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TEMATHYECKOE INTAHUPOBAHUE

v

7 KJIACC
HaumenoBanme
Ne KommuectBo OCHOBHBIE BUJIBI IEATEIbHOCTH
pa3/iesioB U TEM [IporpamMmmHoOE copepKaHue
/11 4acoB oOydJaronuxcs
y4eOHOro npeaMera
Pa3nen 1. HlndpoBasi rpaMoTHOCTD
1.1 | Kommbrotep — 2 KomnbroTep — yHUBEpCAIbHOE PackpbIBaTh CMBICT U3y4aeMbIX TTOHATHH.
YHUBEPCAIBHOE BBIYUCIIUTEILHOE YCTPOUCTRO, AHaIM3UPOBATh yCTPOHCTBA

YCTPOUCTBO 00pabOTKH
JTaHHBIX

paboTaroliee 1o nporpamme.

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.
[TokoJsieHMs KOMITBIOTEPOB.
CoBpeMeHHbIE TCHICHITUU Pa3BUTHUS
KOMIBIOTEPOB. CynepKOMITBIOTEPHI.

KOMITBIOTEPA C TOUKH 3PEHUS
OpraHu3aliy MPOoLEeTyp BBOAA,
XpaHeHus, 00pabOTKH, BBIBOIA

U iepeiadu HHPopMaIim.
AHanu3upoBath HHPOPMAITIIO
(curHajbl 0 TOTOBHOCTU U HEMOJIAJIKE)
IIPU BKJITIOYEHUHU KOMIIBIOTEPA.

N3yuaTh uHopmarmo

0 XapaKTEPUCTUKAX KOMITBIOTEPA.
HccenmenoBats MCTOPUIO Pa3BUTHS
KOMITBIOTEPOB U TIPOTPAMMHOTO
oOecrieueHust, COBpEMEHHBIE TEHICHIINN
Pa3BUTHS KOMITBIOTEPOB

U CYIIepKOMITBIOTEPOB.

OOGcyxaaTh nMpaBuiia TEXHUKU
0€30MacHOCTH U MPaBUII pabOThI

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

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

I.
Ilpakmuueckue padomot .

1. Bxnouenue komnviomepa u noayuenue
ungopmayuu 0 e2o Xxapakxmepucmukax

1.2 | IIporpaMMsbI U JaHHBIE

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

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

@aiinbl U nanku (KaTajuaory).

PackpbIBaTh CMBICIT U3y4a€MbIX TOHSATH.

N3y4yats BOIpOCH! TPaBOBOW OXPAHBI
IPOrpamMM M TaHHBIX.

Onpenenars NporpaMMHbIE CPEZCTBA,
HEOOXOUMBbIE AJIs1 OCYIIECTBICHUS
UH(OPMAITMOHHBIX TPOIECCOB

IpYU pelIeHUH 3a/1a4.

Onpenenarb OCHOBHBIE XapaKTEPUCTUKHU
OIEPAIIMOHHON CUCTEMBI.

OnepupoBaTh KOMIIBIOTEPHBIMU
UH(OPMAITMOHHBIMU OOBEKTAMU

! TIpenaraemsrii B mporpamMme mo HHGOPMATHKE MepedeHb MPAKTHUECKHX paboT HOCHT PeKOMEH/IATe bHbII XapaKTep.
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[TpuHIMIIBI TOCTpOCHUS (PaitIOBBIX
cucteM. [TomHOE MMs daiina (mankn).
IlyTs K ¢aiiny (manke). Pabora

¢ (paitmamMu u KaTaNoOramMu cpeACTBaMuU
ONEPAIMOHHON CUCTEMBI: CO3/IaHUE,
KOIUPOBAHUE, NIEPEMEILICHHE,
NeperuMEHOBaHUE U yAaeHue (HailyioB
U manok (kartajaoron). TUIIbI (aiiioB.
CaoiicTBa (aitnnoB. XapaKkTepHble
pa3Mepsl (aiIoB pa3InYHBIX TUIIOB
(cTpaHuLa TEKCTA, FIEKTPOHHASI KHUTA,
dboTorpadusi, 3aruch MEeCHU,
BUJICOKJIUII, TOJIHOMETPAKHBIN (PUIIbM).
ApxuBanus gaHHbix. Mcnonb3zoBanue
IIPOrpamMM-apXuBaTopoB. DaiIOBBIN
Menekep. [louck ¢aiinos cpeacTBamu
OTNIEPALIMOHHOM CHUCTEMBI.
KomnsloTepHbie BUPYCHI U ApYyTUe
BpEAOHOCHBIE TporpaMmbl. [IporpaMmebl
JUIS 3AIIUTHI OT BUPYCOB

B HarIAIHO-TpadrueckoM uurepderice.
BrInoaHsATE OCHOBHBIE OTIEpaIiuu

¢ ¢aimaMu U TTanKaMH.

OuenuBath pa3mepsl Ghaisos,
MTOITOTOBJICHHBIX C UCTIOJIb30BAaHUEM
Pa3IMYHBIX YCTPOIMCTB BBOJA
uH(opMainu (KJ1aBuaTyphl, CKaHepa,
MUKpO(OHa, (POTOKaAMEDPHI,
BUJICOKAMEPHI).

Hcmonb30BaTh mporpaMMbI-apXUBaTOPHI.
Ocy1ecTBIATH 3aUTY HHGOPMALIUU

OT KOMITBIOTEPHBIX BUPYCOB C IIOMOIIIBIO
AHTUBHUPYCHBIX TIPOTPAMM.
[TnanupoBaTh U CO3/1aBATh JIMYHOE
UH(OPMAIMOHHOE MTPOCTPAHCTBO.
Ilpaxmuueckue pabomoi:

1. Buinonnenue ocHo8HblX onepayuii

¢ atinamu u nankamu.

2. CpasHeHue pazmepos meKCmogulXx,
epaghuneckux, 38yK08biX U 8U0e0Paiinos.
3. U3yuenue snemenmos unmepghetica
UCNONIL3YEeMOU ONEePAYUOHHOU CUCTEMBL.
4. Ucnonvzosanue npoepammoi-
apxueamopa.

5. 3awuma ungopmayuu

OM KOMNbIOMEPHBIX BUPYCO8 C NOMOUBIO
AHMUBUPYCHBIX NPOCPAMM
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1.3.

Kommnrerorepusie cetn

OO0benuHEHNE KOMIIBIOTEPOB B CETh.
Cetp UnTepuer. Beb-cTpanuia,
BeO-caiit. CTpyKTypa aipecoB
BeO-pecypcoB. bpaysep. [louckoBbie
cuctemsl. [louck nudopmannu

10 KJIFOYEBBIM CJIOBAM

1 110 U300pakeHuto. JlocToBepHOCTh
uH(popMauu, NOJTy4eHHON

n3 uTepnera.

CoBpeMEHHBIE CEPBUCHI UHTEPHET-
KOMMYHHKAIWH.

CeteBoii 3TUKET, 0a30BbIE HOPMBI
MH()OPMATMOHHOW 3TUKH U MpaBa
npu pabote B atepuere. Ctpateruu
Oe3onacHoro noseAeHus B UuTepHete

PackpbIBaTh CMBICII N3y4aeMBbIX MOHSATHUH.
Ocy1iecTBIATh TOUCK HH(DOPMALIHH

10 KJIFOYEBBIM CJIOBaM

U TI0 U300paKEHHUIO.

[IpoBepsATh AOCTOBEPHOCTH HH(POpMAITIH,
HAaWJECHHOM B ceTh VIHTEpHET.
BoccranaBnuBath agpec BeO- pecypca

U3 UMEIOIINXCA (PparMeHTOB.
OcCyIlIeCTBIATh B3aUMOACHCTBUE
MOCPEICTBOM JIEKTPOHHOU MTOYTHI,
BU/J1€0-KOH(MEPEHIT-CBSI3H.

N3yyaTh ceTeBOM ITUKET.

HccnenoBats cTpaTeruu 6€30macHOTO
noBesieHusa B IHTepHeTe.
Ilpakmuueckue pabomot.

1. Ilouck unghopmayuu no Knoyesvim
COBAM U NO U30OPAICEHUTO.

2. Ucnonvzosanue cep8ucos unmepHem-
KOMMYHUKAYUU

Hroro no pazgeny

Pa3nen 2. Teopernyeckue 0CHOBbI HH(POPMATHKHU

2.1

Nudopmarnus u
nH(OPMAITMOHHBIC
MIPOLIECCHI

2

Nudopmanivs — 0JHO U3 OCHOBHBIX
IIOHATUN COBPEMEHHOMN HAYKHU.
Nudopmanus kak cBeeHus,
peIHa3HAYEHHBIE JIJIS1 BOCIIPUATHUS
YeJI0BEKOM, U UH(pOpMaIUs KakK
JaHHbIE, KOTOPHIE MOTYT OBITh

PackpbIBaTh CMBICII H3y4aeMbIX TOHATHUH.
OuenuBath HHGOPMAITUIO C TIO3ULIUU €€
CBOWCTB (aKTyaJdbHOCTb, JOCTOBEPHOCTb,
MOJIHOTA U JIp.).

N3y4aTh BO3MOXKHOCTB ONKUCAHUSA
HETPEPhIBHBIX 00BEKTOB U IIPOLIECCOB
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00paboTaHbl aBTOMaTU3UPOBAHHOM
CUCTEMOM.

JIMCKpEeTHOCTh JaHHBIX. BO3MOXKHOCTH
OMHCaHUs HEMPEPHIBHBIX 00bEKTOB

Y POLECCOB € MOMOUIBIO JUCKPETHBIX
JAHHBIX.

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

C TIOMOIIBIO TUCKPETHBIX JTAHHBIX.
Briensats nHpOpMaImoOHHYIO
COCTABJISFOIIYFO ITPOIECCOB

B OMOJIOTUYECKUX, TEXHHUCCKHUX

Y COIMAIBHBIX CHCTEMaX.

OrneHUBATh YHCIIOBBIC TTApaMETPhI
UH(OPMAITMOHHBIX TTPOLIECCOB (00bEM
aMsTH, HEOOXOIUMOM ISl XpaHCHHUS
UHPOPMAITUH; CKOPOCTH IepeIadun

2.2

[Ipencrasnenue
uH(popMaLu

CumBoi. Andpasur. MomHoCTh
andasura. PaznooOpaszue sa3b1K0B

u andaButoB. EcTecTBEHHBIE U
dbopmanbHbIe A3bIKUA. AJI(aBUT TEKCTOB
Ha PYCCKOM fA3bIKE. /[|BOMYHBIN
angasut. KonmdaecTBo BCEBO3MOXKHBIX
CJIOB (KOJAOBBIX KOMOMHAITU)
(bUKCHUPOBAHHOM JJIMHBI B JBOMYHOM
andasute. [IpeoOpazoBanue 100010
andasuta k 1souuHomMy. KonudyectBo
Pa3UYHBIX CJIOB (PUKCUPOBAHHOM
JUTMHBI B ajihaBUTE ONpeIeICHHON
MonrHocTH. KogupoBaHue CHMBOJIOB
0JIHOTO aJihaBUTA C IOMOIILIO KOJIOBBIX
CJIOB B IpyroM ajndaBute, KOJ0Bast
Tabauna, JeKOIUPOBaHNE.

JIBonunsiil kox. IIpencraBnenue
JAHHBIX B KOMIIBIOTEPE KaK TEKCTOB

PackpbIBaTh CMBICII N3y4aeMbIX MOHATHUH.
[IpuBOUTH TPUMEPHI KOJUPOBAHUS

C UCMOJIb30BAaHUEM PA3IINYHBIX
a1(aBUTOB, BCTPEUAIOIIMNXCS B KU3HHU.
KonupoBats 1 1eK0IMpOBATH COOOIIESHHUS
M0 U3BECTHBIM ITpaBUiaM KOJAUPOBAHUSI.
OnpenensaTh KOJIMYECTBO PA3TUUHBIX
CHMBOJIOB, KOTOPBIE MOTYT OBITh
3aKOJIMPOBAHBI C IOMOIIBIO IBOUYHOTO
Ko71a GUKCUPOBAHHOM JIJTUHBI
(pa3psimHOCTH).

OnpenensaTh pa3psIHOCTh JBOUYHOIO
KO/J1a, HCOOXOIMMOTO JIJIsl KOJAUPOBAHUS
BCEX CUMBOJIOB ajipaBUTA 3aJJaHHON
MOIITHOCTH.

ITogcunTHIBATH KOJIMYECTBO TEKCTOB
JAHHOM JUTMHBI B TAHHOM aJi(hpaBUTE.
OnepupoBath €IMHUIIAMU U3MEPEHUS
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B IBOMYHOM aji()aBHTE.
Nudopmarimonsbiii 00beM TaHHBIX.
but — MuanManepHas eIMHULIA
KOJMYeCTBA MH(OpPMAITUU — TBOUYHBIN
paspsia. EnuHALBI n3MepeHus
nH()OpMAITMOHHOTO 00BheMa JaHHBIX.
bur, OaiiT, knuI00aKUT, MeTa0AMT,

rurabaiit. CKopocTh nepeiauu JaHHbIX.

EauHuIeI CKOpoCTH mepeadn TaHHbBIX.
KoaupoBanue TexctoB. PaBHOMepHBIN
koa. HepaBHomepHsbiit koa. KogupoBka
ASCII. BocbMUOHUTHBIE KOJUPOBKH.
[Tonsitue o koguposkax UNICODE.
JlexoupoBaHue COOOIICHU M

C UCTIOJIb30BAaHUEM PABHOMEPHOTO

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

0 UppPOBOM MPEACTABICHUN
ayJIMOBU3YaIIbHBIX U JPYTUX
HEMPEPHIBHBIX JTAHHBIX.

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

¥ BEKTOPHOE MPEICTABICHHUE
n3oopaxkennit. [Tukcens. Onenka

KoJinuecTBa nHpopmaruu (OuT, OaiT,
KWI00aiT, MerabanT, ruradbaiir)

Y CKOPOCTH TIepeiauul TaHHBIX.
KomupoBaTs 1 1eko1upoBaTh TEKCTOBYIO
UH(OPMAITHIO C UCITOJIE30BAHUEM
KOJIOBBIX TaOJHII.

Brruucnsats undopmanmoHHbii 00beM
TEKCTA B 3aJIaHHOW KOJUPOBKE.
OnennBath MHGOPMAIIMOHHBIN 00BEM
rpagUIeCKUX JTaHHBIX ISl pACTPOBOTO
U300paKeHUsI.

Onpenensatb 00beM MaMsITH,
HEOOXOIUMBIHN JIJIS TPEICTABICHHUS

U XpaHeHHUs 3ByKOBOTO ¢aiiia.
Ilpaxmuueckue pabomoi:

1. Onpeoenenue kooa cumeona 6 pazmulx
KOOUPOBKAX 8 MEKCMOBOM NPOYECCope.
2. Onpeodenenue Kooa ysema 6 naiumpe
RGB 6 epagpuueckom pedaxmope.

3. CoxpaneHnue pacmpogoco
epaguneckoeo u300padiceHus 8 pa3Hvlx
¢dopmamax.

4. 3anuce 38yKk06bix haiinos

C PA3TUYHBIM KAYECMEOM 368YUaAHUS
(21yOUHOU 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 IIPEJICTABICHUEM

Y XpaHEHUEM 3BYKOBBIX (DAITIOB

Hroro no pazgeny

11

Pa3nen 3. UndopmaumoHHbIe TEXHOJIOTHH

3.1

TekcToBbIC JOKYMCHTBI

6

TekcToBbIE JOKYMEHTHI U UX
CTPYKTYpPHBIE 3JIEMEHTHI (CTPAHUIIA,
a03aI1, CTpoKa, CJIOBO, CHMBOJI).
TekCTOBBIN MTPOLIECCOP — UHCTPYMEHT
CO3/IaHUsl, pETaKTUPOBAHUS

u (hopmaTupoBanus TekcToB. [IpaBuiia
HaOopa Tekcra. PenaktupoBanue
tekcta. CBoiicTBa cuMBoJIOB. Llpudr.
Tunet mpudToB (pyodaeHsbIe,

C 3aC€4YKaMH, MOHOLIUPUHHEIE).
[TonyxupHOE U KypCUBHOE HAUEPTaHUE.
CgoiicTBa ab3a11eB: rpaHUIIbl, A03aIHBIHI
OTCTYI, MHTEPBAJ, BEIpAaBHUBAHUE.
[TapameTpsl cTpanunbl. CTriieBOE
dbopmarupoBanue. CTpyKTypHpOBaHUE
uH(pOpMAaIUU C TOMOIIbIO CITUCKOB

U Ta0au1. MHOrOypOBHEBBIE CITUCKHU.

PaCKpBIBaTB CMBICJI N3Yy4aCMBbIX MOHSITHIM.

AHaIM3UpOBaTh MOJIB30BATEIHCKUI
UHTEpPENc TPUMEHIEMOTO
IPOrPaMMHOTO CPEJICTBA B paboTe

C TEKCTOBBIMU JIOKYMEHTAMH.
OmnpenensiTh yCIOBUS U BO3MOKHOCTH
NPUMEHEHHS MTPOrPAMMHOTO CPEeACTBa
IUISL PELICHNS TUTIOBBIX 33/1a4 B paboTe
C TEKCTOBBIMU JIOKYMEHTAMH.
BrisaBisTh o0111€€ ¥ pa3inyus B pa3HbIX
POTPaMMHBIX TPOIYKTAX,
NpeHa3HAYCHHBIX [T PEIICHUS OJTHOTO
KJacca 3a7a4d B paboTe ¢ TEKCTOBBIMU
JOKYMEHTAMHU.

Co31aBathb 1 peJaKTHPOBATH TEKCTOBHIC
JOKYMEHTHI IIOCPEICTBOM
KBAJTM(DUIIMPOBAHHOTO KJIABUATYPHOTO
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JloGaBineHue TaOIMIl B TEKCTOBBIC
JTOKyMEeHTHI. BcTaBka nzo0paxeHui
B TEKCTOBBIE TOKYMEHThI. OOTeKaHue
n300pakeHnit TekcToM. Biimtouenue
B TEKCTOBBIN JOKYMEHT JUarpamm,
dopMyI1, HyMepaluu CTpaHHIl,
KOJIOHTUTYJIOB, CCHUJIOK U IPYTUX

aneMeHTOoB. [IpoBepka npaBonucanus.

PaccranoBka nepeHOCOB.

['onocoBoit BBOJ TEKCTA.

Onrtuyueckoe pacrio3HaBaHUE TEKCTA.
KomneroTepHblii nepeBoI.
Hcnonp3oBanue cepBucoB IHTepHeTe
111 00pabOTKM TEKCTa

NUChMa C UCTIOJIB30BaHUEM 0A30BBIX
CPEICTB TEKCTOBBIX PEIAaKTOPOB.
dopmaTupoBaTh TEKCTOBBIE JOKYMEHTBI
(YycTaHaBIMBATh MAPaMETPhI CTPAHUIIBI
JTOKyMeHTa; (hOpMaTHUPOBATH CUMBOJIBI
1 a03ar1pl; BCTABJIATH KOJIOHTUTYJIBI U
HOMEpa CTpaHUll).

BceTaBasaTs B JOKyMEHT POpMYIIbI,
TaOJHIIBI, U300pasKeHUs], OPOPMIISATH
CITUCKH.

Hcmonp30BaTh CCHUIKH M IIATHPOBAHNE
VMCTOYHUKOB TP CO3/IaHUN HA UX OCHOBE
coOCTBEHHBIX MH(GOPMAIIMOHHBIX
00BEKTOB.

Hcnonbs30BaTh MHTEIUIEKTYaIbHbBIE
BO3MOKHOCTH COBPEMEHHBIX CHCTEM
00pabOTKH TEKCTOB.

Ilpakmuueckue padomui:

1. Coz0anue nebonbuux MmeKCmosvix
O0OKYMEHMO8 NOCPedCmEoM
KEATUDUYUPOBAHHO20 KILABUAMYPHO2O
AUCbMA C UCNONIb308AHUEM OA308bIX
cpeocme mexKcmosblix pedaKmopos.

2. Dopmamuposarue meKcmogbix
O00KYMeHmos (YCmaHo8Ka napamempos
CmMpanuybl OOKyMeHma,
Gopmamuposanue cumeonos u adbzayes;
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6CMABKA KOLOHMUMYIO08 U HOMEPOS
cmpanuy).

3. Bcmaska 6 ookymenm gpopmyn,
mabauy, uzoobpasicenull, opopmierue
CNUCKO8.

4. Cozoanue neOOILUUX MEKCMOBLIX
OOKYMEHMO8 C YUMAMAaMU U CCbLIKAMU
Ha yumupyembvle UCMOYHUKU

3.2

KomnsrorepHnas
rpaduka

3HaKOMCTBO C rpad)M4eCKUMHU
penakropaMmu. PacTpoBble pUCYHKH.
Hcnons3oBanue rpaduueckux
MpUMHATUBOB. Oriepannu
peaaKkTUpoBaHus rpaduueckux
00BEKTOB, B TOM YHCII€ HU(PPOBBIX
dboTorpaduii: ©3BMEHEHHUE pa3mepa,
oOpe3Ka, MOBOPOT, OTpaKeHUe, padoTa
¢ obsactsiMu (BbIACICHUE,
KOIMPOBAHUE, 3aJIUBKA LIBETOM),
KOPPEKIUs LIBETA, IPKOCTU

U KOHTpacTHOCTH. BekTopHas rpaduxa.

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

PackpbIBaTh CMBICII N3y4aeMbIX MOHATHUH.
AHaJIM3UPOBATH NOJIb30BATEIbCKUN
UHTEpEeic TPUMEHIEMOTO
IPOrpaMMHOTO CPEJICTBA B paboTe

C KOMIIBIOTEPHOM TpadUKOi.
Ornpenensite ycaoBUsS U BO3MOKHOCTHU
MPUMEHEHUSI TPOTPAMMHOTO CPEICTBA
JUISl PEIICHUSI TUTIOBBIX 3a]1a4y B paboTe
C KOMITBIOTEPHOM TpaduKoi.

BrisBnsaTh o0111ee u pa3andus B pa3HbIX
MPOTrpaMMHBIX MPOJAYKTaX,
NpeAHa3HAYCHHBIX JJIs1 PEILICHUS] OHOTO
KJIacca 3a/1a4 B paboTe ¢ KOMITbIOTEPHOM
rpaduKoi.

Co31aBaTh ¥ p€JaKTUPOBATH
N300paK€HUs ¢ ITOMOIIBHIO
WHCTPYMEHTOB PacTPOBOTO
rpauUecKoro perakTopa.

Co3paBath U peIAKTUPOBATH
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U300PKEHUS C TIOMOIIIBIO
UHCTPYMEHTOB BEKTOPHOTO
rpaduyueckoro pegakropa.
Jl06GaBIsATH BEKTOPHBIC PUCYHKH

B JJOKYMEHTHI.

Ilpakmuueckue padomot.

1. Coz0anue u/unu peoakmuposarue

U300pasiceruss, 8 MOM yucie Yughposvix

gdomoepaghuii, c nomowvio
UHCMPYMEHMO8 PACPOBO2O
epaguneckozo pedakmopa.

2. Cosz0anue u pedaxmuposanue
U3006padtcenus ¢ NHOMOUbIO
UHCMPYMEHMO8 8eKMOPHO20
epaguueckoeo pedakmopa

3.3

MynbTUMEIUITHBIE
IIPE3CHTALIAN

[ToaroroBka MyIbTUMEIUITHBIX
npe3eHTanuit. Cnaiig. JloOaBnenue
Ha CJIaij TeKCTa M H300paKCHUM.
PabGoTa ¢ HECKOJILKHUMHU ClIalaMH.
JlobaBiieHre Ha Clraiiy
ayJTMOBU3YaIIbHBIX JJAHHBIX.
Anunmanus. ['unepccbuiku

PackpbIBaTh CMBICII H3y4aeMbIX MOHATUH.

AHaJIM3UPOBATH MOJIB30BATEIbCKUI
uHTEp(Eeic TPUMEHIEMOTO
IPOrpaMMHOIO CPeJCTBA B padboTe

C MYHBTHMCﬂHﬁHBIMH MMpE3CHTAIAMMU.

Onpenensite yCI0BUS U BO3MOXKHOCTH
IIPUMEHEHHUS ITPOIPAMMHOTO CPEJICTBA

JUTSl pelIeHUs] TUTIOBBIX 3a/1a4y B paboTe
C MYJIbTUMEIUWHBIMU IPE3CHTALMUSIMU.
BriaBnsTh 00111€€ ¥ pa3audus B pa3HbIX

IPOTrPaMMHBIX MTPOJYKTaX,

MNpC€AHa3HAYCHHBIX JJIA pCIICHUSA OJHOIO
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KJ1acca 3aj1a4 B paborte

C MYHLTHMe,HHfIHLIMH IMPpC3CHTAIUAMMU.

Co3naBaTh Npe3eHTaluH, HCIOJb3Ys
TOTOBBIC IIA0JIOHBI.

Ilpakmuueckue pabomol:

1. Cozoanue npezenmayuu

C 2UNEPCCHLIKAMU HA OCHOBE 20MOBbIX
wWaboHo8

Htoro no paznerny 13
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO 34
YACOB 110 ITPOT'PAMME
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8 KJIACC

Ne
/11

HaumenoBanue
pa3aenoB U TEM
y4eOHOro rpeamMera

KomnuectBo
4acoB

[IporpamMmmHOE copepraHne

OCHOBHBIE BUIBI A€ATEILHOCTH
o0ydJaronmxcs

Pasznen 1. Teopernyeckue 0CHOBbI HH(POPMATHKHI

11

CucTeMbl CUNCIICHUS

6

Hemno3umoHHbIe 1 NO3UIIMOHHbBIE
CUCTEMBI cuuciaeHus. AydaBur.
OcHoBanue. Pazsepnytas ¢hopma
3anucu uyncia. llepeson 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 U 0OPATHO.
[IlecTHaanaTepuyHas cucTeMa
cuucnenus. [lepeBon uncen

13 MIECTHAATEPUYHON CUCTEMBI

B JIBOUYHYIO, BOCbMEPUYHYIO

U JICCATUYHYIO CUCTEMBI U 0OpaTHO.
Apudmernueckue oneparuu

B JIBOUYHOU CUCTEME CUUCIICHUS

PackpbIBaTh CMBICIT U3Yy4a€MbIX MOHSTHIA.
BrisBIsATh pazinure B HO3ULMOHHBIX

Y HETIO3UIIMOHHBIX CUCTEMaX CUUCIICHUS.
BriaBisTh o611iee v pa3nuyus B pa3HbIX
MO3UIIMOHHBIX CUCTEMaX CUHUCIICHHUS.
3anuckiBath HeOOMbIKE (0T 0 10 1024)
LEJIbIE YUCTIA B PA3JIMYHBIX TO3UIIMOHHBIX
CHUCTEeMaXxX CUUCIICHUS (JIBOMYHOM,
BOCHBMEPUYHOM, IECTHAIATEPUIHOM ).
CpaBHUBATH LETIBIE YK CIIA, 3AMICAHHBIE

B JIBOMYHOM, BOCBMEPHUYHOMN

Y LIECTHAAIATEPUYHON CUCTEMAX
CUUCJICHUS.

BrInosHATH oniepaiuu clioxKeHus

¥ YMHOXXEHUS HaJ| HEOOIBIITMMHU
JIBOUYHBIMHU YUCTIAMU
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1.2 | DneMeHTHI 6 Jlornyeckue BhICKa3bIBaHUS. PackpbIBaTh CMBICIT N3y4a€MbIX TOHSATHM.
MaTEMaTUYECKON Jlornyeckue 3HaYCHUS BRICKA3bIBAHUN. | AHAJIU3UPOBATH JIOTHYECKYIO CTPYKTYPY
JIOTUKHU DneMeHTapHbIE U COCTaBHbIE BBICKa3bIBAaHU M.

BBICKa3bpIBaHUsA. Jlornueckue onepanun: | Mcnonb30BaTh JOTUYECKHUE OTICPAITHH.
«» (KOHBIOHKIUS, JJOTUYECKOE Ctpouthb TabIUIIEI UCTUHHOCTH
YMHOKEHHUE ), «UITH» (TU3BbIOHKINA, JUIS1 IOTUYECKUX BBIPAKECHUI.
JIOTHYECKOE CII0XKEHHUE), BpruucisaTe MCTUHHOCTHOE 3HAYEHUE
«HEe» (JJIOTUYECKOE OTPULIAHUE). JIOTUYECKOTO BBIPAKEHUS.
[IpropHUTeT JTOTHYECKUX ONEPALUH. 3HAKOMUTHCS € JIOTHYECKUMHU OCHOBaMHU
Ornpenenenne ICTUHHOCTH COCTaBHOTO | KOMITBIOTEPA

BBICKA3bIBAHUS, €CJIM N3BECTHBI

3HAYEHUS] UCTUHHOCTHU BXOISIIIUX

B HET'O 3JIEMEHTAPHBIX BHICKA3bIBAHUM.

Jlornueckune Bolpaxkenus. [IpaBuna

3aIMCH JIOTUYECKUX BBIPAKECHUU.

[TocTpoenune TabyuIl KICTUHHOCTH

JIOTUYECKUX BBIPAKECHUU

Jlornyeckue 35eMeHThbl. 3HAKOMCTBO

C JIOTUMECKHMH OCHOBAMH KOMIIBIOTEpA

Hroro no pazaeny 12

Pa3zges 2. AiropuTtMbI M IPOrpaMMHUPOBAHHE

2.1 | UcnomHuTenm 10 ITonstue anropurma. Ucnonaurenu PackpbIBaTh CMBICII N3y4aeMbIX TOHATHUH.
U aJITOPUTMBI. aJIrOPUTMOB. AJITOPUTM Kak IIaH AHaJIM3UPOBATH MpeJIIaracMble
AJITOPUTMUYECKUE YIIPaBJICHUS UCIIOJTHUTEIIEM. IIOCJIEIOBATEILHOCTH KOMAH/
KOHCTPYKLUH CgoiicTBa asiroputMa. CriocoObl 3aNTMCH | HA IPEAMET HAIMYKS Y HUX TaKUX

anroput™a (CJIOBECHBIN, B BHJIC CBOMCTB QJITOPUTMA, KaK JIUCKPETHOCTb,
0JIOK-CXEMBI, IPOrpamMma). JNETEPMUHUPOBAHHOCTD, [IOHSTHOCT,
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AJITOPUTMUYECKUE KOHCTPYKIIUH.
KoHcTpyKus «cinegoBaHue.
JIuneiinblii anroput™. OrpaHUYEHHOCTD
JIMHENHBIX alTOPUTMOB:
HEBO3MO>XHOCTb MPETYCMOTPETH
3aBUCUMOCTb IIOCJIEA0BATEILHOCTU
BBITIOJIHSIEMBIX JICUCTBUM OT UCXOIHBIX
JNaHHbIX. KOHCTPYKIINS «BETBICHUEY:
MOJIHAsl U HeToJIHas (POPMBL.
BrinonHeHrne 1 HEBBINOJIHEHUE
yCi0BUs (MCTUHHOCTD U JIOXKHOCTD
BbICKa3bIBaHUs). [IpocThie U cocTaBHBIC
ycinoBusi. KOHCTpYKIIUS «TOBTOPEHUS:
LUKJIBI C 33JaHHBIM YHCIIOM
MMOBTOPEHUH, C YCIIOBUEM BBITIOJIHEHUS,
C IepeMeHHOM 1ukIa. Pa3zpaboTka

JU1s1 GOPMAIBHOTO UCTIOTHUTES
aNrOpUTMA, MIPUBOISIIETO

K TpeOyeMoMy pe3yabTaTy

MIPY KOHKPETHBIX UCXOJIHBIX TAHHBIX.
Pa3zpaboTka HECIOKHBIX aJITOPUTMOB

C UCIIOJIb30BAaHMUEM LIUKJIOB

Y BETBJICHUU JJIS1 YIIPABJICHUS
dhopMaTbHBIMU UCTIOJIHUTEIISIMH,
TakuMHu Kak Pobort, Uepemarnka,
UYeprexHuk. BelnoiHeHNE AITOPUTMOB
BPYYHYIO U Ha KOMIIbIOTEPE.

pPe3yJbTaTUBHOCTH, MACCOBOCTD.
Onpenenars 1o 0JI0K-CXEME,

JUISL PELICHUST KaKOW 3a/1aun
NpeAHa3HAYEH JAHHBIN AJITOPUTM.
AHanu3npoBaTh U3MEHEHUE 3HAYEHUI
BEJINYMH IPU MOIIArOBOM BBITTOJTHEHUN
anropuTMa.

Onpenenars o BEBIOpaHHOMY METOTY
pelIeHus 3a]1a4u, KaKue
ANTOPUTMHUYECKNE KOHCTPYKIIUHA MOTYT
BOWTH B AJITOPUTM.

CpaBHUBATH pa3IMYHBIE aJTOPUTMBbI
pelIeHUsT OJHOM 3a7a4Hu.

Co3naBathb, BBINOJIHATH BPYYHYIO

Y Ha KOMIIBIOTEPE HECIIOKHBIE
AJITOPUTMBI C UCIIOJIb30BaHUEM
LMKJIOB Y BETBJICHU JJIs1 yIIPABIICHHS
UCIIOJIHUTEISIMUA, TAKUMH Kak Po0oT,
Uepenamka, UepTe:KHUK.

W crionHSITh TOTOBBIE AJITOPUTMBbI

MPU KOHKPETHBIX UCXOAHBIX

JTAHHBIX.

CtpouTs 17151 UICTIOJIHATENS
apu(METHIECKUX JICUCTBUMN 1IETTOUKHU
KOMaH/1, TAI0IINX TpeOyeMblit
pe3yJbTaT MPU KOHKPETHBIX UCXOIHBIX
JTAHHBIX.
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CHHTaKCUYECKHUE U JIOTUYECKUE
ommoOku. OTKa3bl

Ilpakmuueckue pabomot:

1. Coz0anue u 6vinonnenue

Ha KOMNbIOmepe HeCI0NHCHbIX
ANCOPUMMOB C UCHONb308AHUEM YUKITIOB

u 8emeneHull 0Jis YnpaeieHus.
ucnoinumensmu, maxkumu kaxk Pooom,
Yepenawka, Yepmedsicnux.

2. Ilpeobpaszosanue aneopumma uz 0OHoOU
Gopmbl 3anucu 6 opyeyro.

3. Paspabomka ons ¢hopmanvroco
UCNOIHUMENS AleOPUMMA, NPUBOOSAULE20
K mpeoyemomy pe3yibmamy

npU KOHKPEMHbIX UCXOOHBIX OAHHbIX.

4. « Pyunoey ucnonnenue 20mosvix
AneOpUMMOB NPU KOHKPEMHBIX UCXOOHBIX
OQHHbBIX

2.2

S3BIK
MIPOrpaMMUPOBAHUS

SI3wik porpammupoBanus (Python,
C++, Ilackann, Java, C#, IlIkoabHbBIN
Anroputmudeckuii S3pik). Cucrema
IPOTrPAMMHUPOBAHMS: PEIAKTOP TEKCTa
porpaMm, TPaAHCIATOP, OTIATIUK.
[lepemennasi: Tum, UMsi, 3Ha4CHHE.
[enble, BEIIECTBEHHBIE U CUMBOJIbHbBIC

nepeMeHHbie. OnepaTop NpUCBauBaHUSL.

ApudmMernueckre BbIpaKeHUs
Y MIOPSA0K UX BhlYMCIIeHHs. Onepanuun
C LEIBIMU YUCIIAMU: LIETIOYUCIICHHOE

PackpbIBaTh CMBICIT H3y4a€MbIX OHSATHIA.
Ornpenensite 1o nporpamme,

IUISL pEIIEHUS KAKOM 3a71a4y OHa
MpeIHa3HAYECHA.

Crpouth apudmeTrnyeckue, CTpOKOBEIE,
JIOTUYECKUE BBIPAKECHUS U BEIYUCIIATH X
3HAYCHUS.

[IporpaMmupoBaTh JIMHEWHBIE
AJTOPUTMBI, IPEATIOIATaI0IINeE
BBIYHCIICHUE apU(METHIECKUX,
CTPOKOBBIX Y JIOTHYECKHUX BBIPAKECHUM.
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JIEJIEHUE, OCTATOK OT JEJICHUS.
BerBnenus. CocTaBHbIE YCIOBHS
(3amuCh JOTUYECKUX BBIPAKEHUN

Ha U3Y4aeMOM SI3bIKE
nporpammupoBanus). Haxoxaenue
MUHHAMYMa U MaKCUMyMa U3 JIBYX, TPEX
M YeThIpex yucen. Pemenue
KBaJpaTHOTO YPaBHEHUSI, UMEIOIIETO
BEILECTBEHHbIE KOPHHU. [nanorosas
OTJIaJIKa ITPOTrpamMM: MOIIAroBoe
BBITIOJTHEHUE, IPOCMOTP 3HAYEHUN
BEJIMYMH, OTJIaJI0YHbIN BBIBOJI, BEIOOD
TOYKH OCTaHoBa. LIUKII ¢ ycioBueMm.
Aunroput™ EBKMAa 151 HAX0XKACHUS
HanOOJIbLIEro OOIIETO ASIUTENS IBYX
HaTypalbHbIX yucen. Pazouenue
3aMKMCH HATYPaJIbHOIO YUCa

B ITO3ULIHOHHOUN CUCTEME

C OCHOBAHHMEM, MEHBIITUM WJIU PAaBHBIM
10, na otaensHbIe UGpHI. ki

C IEPEMEHHON. AJITOPUTMBI IPOBEPKHU
J€TMMOCTH OJHOTO LIEJIOTO YKClia

Ha JIpyroe, IpOBEPKHU HATYyPaTbHOTO
yucia Ha mpoctoty.O6paboTka
CUMBOJIBHBIX JaHHBIX. CUMBOJILHBIC
(CTpOKOBBIE) IEPEMEHHBIE.
[TocumBosIbHAS 0OpaOOTKA CTPOK.

Pa3pabatbiBaTh IpOrpaMMBl,
coJiepKarue ornepaTop (onepaTops)
BETBIICHUS, B TOM YHCIIC

C UCITOJIb30BAHUEM JIOTUYECKHIX
onepanuu.

Pa3pabatbiBaTh IpOrpaMMBbl,
coJiepKariue ornepaTop (onepaTopsbl)
ITUKJIA.

BBITIONHATE JUATIOTOBYIO OTIAIKY
TIPOTPaAMM.

Ilpakmuueckue padbomot.

1. Ilpoepammuposanue nunetinvix
An2oOpUMMO8, NPeonoia2auux
8blYUCTICHUE apUpMemUYecKux

U 102UHeCKUX BbIPANCEHUL HA U3Y1aeMOM
A3bIKE NPOSPAMMUPOBAHUSL (0OHOM

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

2. Paspabomka npoepamm, cooeparcaujux
onepamop (onepamopul) 6emeieHusl,

HA U3 UAEMOM A3bIKE NPOSPAMMUPOBAHUSL
U3 NPUBEOEHHO20 8blUle NePEUHL.

3. Paspabomka npoepamm, cooeparcaujux
onepamop (onepamopul) Yukida,

HA U3Y4aeMOM SI3bIKe NPOSPAMMUP OBAHUSL
U3 NPUBLOCHHO20 8blULE NePEYHS]
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[Toacuer 4yacTOThHI NOSBICHUS CHMBOJIA
B cTpoke. Berpoenusie GyHKIIMN
TUTs1 00pabOTKHU CTPOK

2.3 | AHanu3 aJropuTMOB 2 OmnpeneneHnre BO3MOKHBIX Pe3yJbTaTOB | PacKpbhIBaTh CMBIC U3y4aeMbIX TTOHSITHH.
pabOThI AJITOPUTMA TIPU TAHHOM AHaJIM3UPOBATh TOTOBHIE AJITOPUTMBI
MHOKECTBE BXOJIHBIX JAHHBIX, Y TIPOTPaMMBbI
OTIpeJICICHIE BO3MOKHBIX BXOHBIX
JIAHHBIX, IPUBOJIAIIMX K JaHHOMY
pe3yNbTaTy

Hroro no pazaeny 21

PezepBHOE Bpemst 1

OBILEE KOJIMYECTBO 34

YACOB I10O ITPOT'PAMME
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9 KJIACC

Ne
/11

HaumenoBanue
pa3aenoB U TEM
y4eOHOro rpeamMera

KomnnuectBo
4acoB

[IporpammHoO€e conepxanue

OCHOBHBIE BUIBI AEITEILHOCTH
oOydJaronuxcs

Paszpnen 1. HndposBasi rpaMoTHOCTH

11

I'mobanwHas ceTh
WNHTtepHeT u cTparerun
Oe3omacHOro
MOBEACHUS B HEU

3

['no6anwsHas cetb MaTepueT. IP-agpeca
y3710B. CeTeBoe XpaHEHHE JaHHbBIX.
MeTobl HHIUBU Ty aTLHOTO

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

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

npu paboTe B riao00aabHON ceTH

¥ METOJIbI IPOTUBOJACHCTBUS HM.
[TpaBuiia 6e30macHoO
ayTeHTU(PUKauu. 3anmTa JMIHON
undopmaruu B UnTepHere.
be3omnacHsbie cTpaTeruu moBeACHUS

B UnTepHere. [Ipenynpexaenue
BOBJICUCHUS B JICCTPYKTUBHBIC

U KpUMHUHAJIBHBIE POPMBI CETEBOM
aKTUBHOCTH (KHMOEpOYJUTHHT, (PUIITMHT

u Apyrue GopMbl)

PackpeIBaTh CMBICT N3y4aeMbIX TOHSATHIA.
AHanmM3upoBaTh JOMEHHbIC UMEHA
KOMITBIOTEPOB U ajJpeca JIOKYMEHTOB

B lHTEepHeTe.

OnpenensaTb MUHIMAJIBHOE BPEMSI,
HE00XO0AMMOE JIJIs Tepeayd U3BECTHOTO
o0beMa JaHHBIX M0 KaHATY CBSA3U

C U3BECTHBIMU XapaKTECPUCTHKAMHU.
Pacnio3naBaTh MOTEHIIMATBHBIC YTPO3bI

Y BpEIHBIC BO3/ICUCTBUS, CBSI3aHHbBIC

¢ uH(pOpMaIMOHHBIMU

¥ KOMMYHUKAITMOHHBIMU TEXHOJIOTHSIMH,
OIICHWBATH TIpEIJIaracMble IyTH UX
yCTpaHEHUSI.

Ilpakmuueckue pabomot:

1. Coz0anue komnexcuvix
UHDOPMAYUOHHBIX 0OBEKMOE 8 8UOE 8O-
CMpanuy, 8KIUAOWUX epaduiecKue
00beKmbl, ¢ UCNONb308AHUEM
KOHCMPYKMOpOo8 (uabiioHos).

2. 3HAKOMCMBO C MEXAHUSMAMU
obecneuenus: npueamHoCmu
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u 6ezonacHou pabomwl ¢ pecypcamu
cemu Unmepuem, memooamu
aymenmuguxayuu, 8 mom ducie
NPUMEHAEMBIMU 8 CEPBUCAX 2OCYCILYe

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
oOecreyeHus U Apyrue CiryxObl.
CepBuUCHI TOCYAAPCTBEHHBIX YCIYT.
OO6navHble XpaHUIUIIA JaHHBIX.
CpencTBa COBMECTHOM pa3paboTKu
JIOKYMEHTOB (OHJIaiH-0(UCHI).
[IporpammHuoe obecrieueHnue Kak Beo-
CEpPBUC: OHJIAWHOBBIE TEKCTOBBIE

U rpauuecKue peaaKkTopbl, Cpeabl
pa3paboTKH MpOrpaMm

PackpeIBaTh CMBICI N3y4aeMBbIX
MIOHSATUM.

[IpuBOINTH IPUMEPHI CUTYALIUN,

B KOTOPBIX TpeOyeTCsl UCII0Ib30BaTh
KOMMYHUKAIIUOHHBIE CEPBUCHI,
CIIPABOYHBIE U TOMCKOBBIE CITY>KOBI U JIp.
OnpenensaTs KOJIUYECTBO CTPAHULL,
HalJICHHBIX ITOMCKOBBIM CEPBEPOM

I10 3aIIPOCaM C UCIIOJIb30BAHUEM
JIOTUYECKUX OTIECPALUU.

IIpuBOIUTH IPUMEPHI YCIIYT,
JNOCTYTIHBIX Ha CEpBHCAX
rOCYJapCTBEHHBIX YCIIYT.

IIpuBOINUTH IPUMEPHI OHIANHOBBIX
TEKCTOBBIX U IPaQUUECKUX PEIaKTOPOB,
cpeln pa3paboTKH MPOrPaMM.
Ilpakmuueckue padomoi:

1. louck ungpopmayuu 6 cemu
Humepnem no 3anpocam

C UCNOJIb306AHUEM 102UUHECKUX onepauuu”.

2. Hcnonvzosanue onnaiin-oguca
0J151 paszpabomku OOKYMeHMO8

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

2.1

MoaenupoBanue
KaK METOJ] TO3HAHUS

8

Mopens. 3aiauu, pemaeMblie

C TIOMOIIIbIO MOJIETTUPOBAHUSI.
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
otHotienus. basbl nanubIx. OTOOD

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

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

Y KOHEYHas BepluinHa (CTOK)

B OPUEHTUPOBAHHOM Ipade.
Brrancnenme konnyecTBa myTei

B HaMpaBJIEHHOM allUKJIMYECKOM rpade.
Hepeso. Kopenb, BepiiiHa (y3ein),
JucT, pedpo (myra) nepesa. Beicora

PackpbIBaTh CMBICIT U3y4a€MbIX TOHATHM.

Onpenenars BuA UHPOPMAITMOHHOM
MOJIEJIA B 3aBUCUMOCTH OT CTOSIIICH
3aJaunl.

AnanuzupoBath HHGOPMALIMOHHbBIE
Mozenu (Tabiuiibl, rpadukH,
JarpaMMbl, CXEMBI U JIp.).
OcymecTBIATh CHCTEMHBINA aHATTN3
00BEKTa, BBIICIATH CPEJIU €T0 CBOWCTB
T€ CBOMCTBA, KOTOPHIE CYIIECTBCHHBI

C TOYKH 3pEHHUSI LIEJICH MOJICITUPOBAHUS.
OreHnBaTh aJIEKBATHOCTH MOJICIH
MOJCIIUPYEMOMY OOBEKTY U TIEJISIM
MOJICTTUPOBAHUSI.

CTpouTh M HHTEPIIPETUPOBATH
pasznuyHbie HH(POPMAITMOHHBIC MOICIIN
(Tabmurel, nUarpamMmsl, rpadsl, 1€peBo,
CXEMBbI, OJIOK-CXEMBI aJITOPUTMOB).
Hccaenosath ¢ MOMOIIBIO
MH(POPMAITMOHHBIX MOJIeTIel 00BEKTHI

B COOTBETCTBHMHU C IOCTABJICHHOM 3aJjaueH.

M3y4ath 3Tamnsl KOMIIBIOTEPHOTO
MOJICITMPOBAHUSI.

PaboTaTh ¢ TOTOBBIMU KOMIILIOTEPHBIMHU
MOJICISIMHU M3 Pa3INYHBIX MPEIMETHBIX
o0JyacTel.
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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 MaTEMATUYECKON MOJIEIH,
porpaMMHasi peajiu3arus,
TECTUPOBAHUE, IPOBECHUE
KOMITbIOTEPHOTO SKCIIEPUMEHTA, aHATHU3
€ro pe3yJIbTaTOB, YTOYHEHUE MOJIEIN

Ilpakmuueckue pabomol:

1. Cozoanue oonomabauynou 6asol
oannwvix. Ilouck oannvix 6 20mosoil base.
2. Paboma ¢ comoevimu
KOMNbIOMEPHLIMU MOOESAMU

U3 PA3TUYHBIX NPeOMemublX odiacmell.

3. Ilpoepammnasn peanuzayus
NPOCMenuiux Mamemamu4eckux mooenetl

Hroro no pazgeny

8

Pa3znen 3. AiropuTtMbl 1 IPOrpaMMHUPOBAHNE

3.1

Pa3paboTtka
ITOPUTMOB
U TIPOrpaMm

6

Pazbuenue 3a1aun Ha MOA3aJa4H.
CocTaBlieHHE AITOPUTMOB U TPOTPAMM
C UCIIOJIb30BaHUEM BETBJIICHUH, LINKIIOB
Y BCIIOMOTaTEeJIbHBIX AJITOPUTMOB

JUJISL YIIPABJIEHUS UCTIOJTHUTEJIEM
PoGOT niu 1pyruMu UCTIOTHUTEIISIMH,
Takumu Kak Yepenaika, YeprexxHuk
u Apyrumu. TaOauvHbIe BETUYUHBI

PackpbIBaTh CMBICIT H3y4aeMbIX MOHSITHH.
Pa3pabateiBaTh nporpamMmbl

7U1s1 00pabOTKH OJTHOMEPHOTO MAaCCUBa
LEJIbIX YHCEIL.

OcymiecTBIATh pa30MeHUE UCXOTHOU
3a/1a4M Ha MOJ13a/1a4H.

Pa3pabatbeiBaTh nporpamMmmei,
coJieprKalliie noanporpaMmmy(bl).
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(maccuBsbl). OTHOMEpPHBIE MACCHUBHI.
CocraBneHue u oTiajKa mporpamm,
peaTn3youUX TUITOBBIE AITOPUTMBI
00pabOTKU OJTHOMEPHBIX YHCIOBBIX
MacCCHBOB, Ha OJIHOM U3 SI3bIKOB
nporpammupoBanus (Python, C++,
ITackane, Java, C#, llIkoabHBIN
AnroputMUYecKuil A3bIK):
3aI0JHEHUE YUCIOBOr0 MacCUBa
CIIy4ailHIMH YHCIIAMHU, B COOTBETCTBUU
¢ ¢hopMyIIOii UK TIyTEM BBOJIA YUCE,
HAXO0XKJEHUE CYMMBbI 3JIEMEHTOB
MacCUBa, TUHEHHBIN MOUCK 33JJaHHOTO
3HAYEHHUS B MACCHUBE, MOJICUET
AJIEMEHTOB MACCHBA,
YIOBIIETBOPSIONINX 33JaHHOMY
YCIIOBHIO, HAXO0XKICHHE
MUHUMAJIBHOTO (MaKCUMAaJIbHOTO)
anemeHTa maccuBa. CoOpTHUpOBKa
MaccuBa. O0paboTKa MOTOKA JJAHHBIX:
BBIYHCIICHUE KOJMYECTBA, CYMMBI,
CpeaHero apu(pmMeTuyecKoro,
MUHHUMAJIBHOTO U MaKCHMAaJIbHOTO
3HAYEHUS JIEMEHTOB
MOCJIE0BATEIBHOCTH,
YIOBIIETBOPSIONINX 33JAHHOMY
YCIIOBUIO

Ilpakmuueckue padomui:

1. Cocmasnenue npocpamm

C UCNONIL308AHUEM BCHOMO2AMENbHBIX
aneopummos OJist ynpaesieHusl
ucnoaHumenamu, makumu kaxk Pobom,
Yepenawka, Yepmesrcnux.

2. CocmasneHrue u 0miaoxka npocpamm,
Peanuzyrouux munogvle aicopummbol
00pabomKu 0OHOMEPHBIX YUCTIOBLLX
MaAccueos, Ha 0OHOM U3 A3bIKO8
npoepammuposarnus (Python, C++,
Iackanw, Java, C#, [llkonvHwi
Aneopummuueckuii A3vik)
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3.2 | Yopasnenue 2 VYpasnenue. Curnan. OOpaTHas cBsi3b. | PacKpbIBaTh CMBICI H3y4ae€MbIX OHITHIA.
[TosryueHue cUrHaaoB OT HU(PPOBBIX AHanu3upoBaTh OTHOILIEHUS B )KUBOU
JTATYMKOB (KaCaHUs, paCCTOSIHUSA, CBETA, | IPUPOJE, TEXHUYECKUX U COLIMATIbHBIX
3ByKa U Jpyroro). [Ipumepsr (1Kona, ceMbs U Jp.) CUCTEMAX
UCIIOJIb30BaHUs IPUHLIMIIA OOPATHOM C MO3UIIMI YIIPaBICHUS.
CBSI3M B CUCTEMAX yIPaBJICHUS N3yuaTh npumMepsl poOOTU3HUPOBAHHBIX
TEXHUYECKUMHU yCTPOUCTBAMHU CUCTEM.
C IIOMOIIIBIO TATYUKOB, B TOM YHCIIE Ilpakmuueckue padomoi:
B poOoToTexHuke. [Ipumepsl 1. 3uaxomcmeo c yuebnoii cpeoou
POOOTU3UPOBAHHBIX CUCTEM (CUCTEMA | pa3pabomKu RPOSpamm ynpaeieHus
YIPABJICHHS IBUKEHUEM OBUICYUUMUCS. POOOMaAMU
B TPAHCIIOPTHOM CHCTEME, CBAPOYHAS
JIMHMS aBTO3aBO/JIa,
aBTOMATU3UPOBAHHOE YIIPABJICHUE
OTOIUIEHUS I0Ma, aBTOHOMHAsl CUCTEMA
YIPABJIECHUS 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 Turbl JaHHBIX B AYEUKAX JJIEKTPOHHOU | IMOHITUM.

Tabnuuel. PenaktupoBanue AHanu3upoBaTh MOJIb30BATEIBCKUMA
U (popMaTUPOBAHUE TAOIHII. uHTep(delic TpUMEHIEMOro
Berpoennbie GyHKITNM AJ1s1 TOUCKA MPOTrPaMMHOTO CPEJICTBA B paboTe
MaKCUMyMa, MUHUMYMa, CyMMBI C DJIEKTPOHHBIMH TAOIUI[AMU.
U CPEJTHET0 apu(PMETHUUECKOTO. Onpenensars yclIOBUS U BO3MOKHOCTU
CopTupoBKa JaHHBIX B BbIIEJIEHHOM MIPUMEHEHUS IPOIPAMMHOI0 CPEJCTBA
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nuarnaszone. Iloctpoenne 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, OTBEYAIOITNX 3aJaHHOMY
ycnoButo. O6padoTka O0IBITHX
HaOOPOB MaHHBIX. YHCICHHOE
MOJICTUPOBAHUE B DJICKTPOHHBIX
Ta0JIMIax

TS peIIeHUs TUTIOBBIX 3a/1a4 B paboTe

C DJICKTPOHHBIMU TaOJIHUIIAMHU.
BEIsSBIATE 0011I€e U pa3iudrsi B pa3HbIX
MIPOTPAMMHBIX MTPOTYKTAX,
MpEeHA3HAYCHHBIX IS PEIICHUS OJTHOTO
KJ1acca (pa3HbIX KJIacCOB) 3a7a4 B paboTe
C DJICKTPOHHBIMU TaOJIHUIIAMHU.
PenaktupoBats u popMaTupoBaTh
AJIEKTPOHHBIE TAOIUIIBI.
AHanM3UpoBaTh U BU3YAITU3UPOBAThH
JTaHHBIC B SJICKTPOHHBIX TaOIUIIAX.
BBITTOTHSTE B 3JIEKTPOHHBIX TaOJIHAIIAX
pacyeThl 110 BBOJIMMBIM I0JIh30BaTEIEM
dhopMysiam ¢ UCTIOJIL30BAaHUEM
BCTPOECHHBIX (QYHKLIUH.

Ocyl1ecTBIATh YUCIECHHOE
MOJICIIUPOBAHUE B TIPOCTHIX 3aa9ax

W3 Pa3JIMYHbIX PEIMETHBIX 00IacTei.
Ilpaxkmuueckue padomur:

1. Beoo oanmuwix u chopmyn, opopmaerue
maoauybi.

2. Copmuposka u ¢hunempayusi 0GHHbIX
8 2JIeKMPOHHBIX MAOIUYAX.

3. Ilocmpoenue ouazpamm u epaguxos
8 2JIeKMPOHHBIX MAOIUYAX.

4. Bvinonnenue pacuemos no 6800UMbIM
noavzoeamenem Qopmyniam
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C UCNONIL30BAHUEM BCMPOEHHBIX
@yHKY UL,

5. Obpabomka borvuiux Habopos
OAHHDIX.

6. Yucnennoe mooenuposanue

8 9NEeKMPOHHBIX MAOIUYAX

4.2 | UadopmanmoHHbIE 1 Ponb MHPOPMALIMOHHBIX TEXHOJIOTHIA PackppIBaTh CMBIC N3y4aeMbIX TTOHITHI.
TEXHOJIOTUU B pa3BUTUH SKOHOMHUKHU MHpa, cTpadbl, | O0cyXaaTh posib MHGOPMALIMOHHBIX
B COBPEMEHHOM perrioHa. OTKpbIThIE 00pa3oBaTeIbHbIe | TEXHOJIOIHH B COBPEMEHHOM MHUPE.
oOuiecTBe pecypchl. [Ipodeccun, cBa3aHHBIE OO0cyxn1aTh 3HaU€HUE OTKPBITHIX
¢ UH(POPMATHKOM 00pa3oBaTEIbHBIX PECYPCOB
¥ MH(POPMAITMOHHBIMU TEXHOJIOTUSIMU: | U BOBMOYKHOCTH MX UCIIOJIb30BaHUS.
BeO-M3aiiHep, NPOTPAMMHUCT, AHanu3upoBath NU(PPOBHIC HABBIKH,
pa3paboTUYMK MOOMIIBHBIX PUIIOKEHHH, | KOTOPBIMU JI0JKEH 00J1a1aTh BBITYCKHUK
TECTUPOBIIUK, APXUTEKTOP IIKOJIBI.
IPOrpaMMHOTr0 oOecreueHus, N3yuath npodeccuu, CBI3aHHbIE
CHEUAIKCT 110 aHAINU3Y JAHHBIX, ¢ uH(opMaTHUKON U UHPOPMALIMOHHBIMU
CUCTEMHBII a]MUHUCTPATOP TEXHOJIOTUSIMU.
Ilpakmuueckue padomuwi:
1. Coz0anue npezenmayuu
o npogeccusx, ceazannvix ¢ UKT
Hroro no pazaeny 11
Pe3epBHoE Bpemst 1
OBILIEE KOJIMYECTBO 34
YACOB I1O ITPOTPAMME
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HEPEYEHDb (KOAUPUKATOP) PACITPEJEJIEHHBIX ITO KJIACCAM
MPOBEPAEMbBIX TPEFOBAHUM K PE3YJIbTATAM OCBOEHUA
OCHOBHOM OBPA3OBATEJIbBHOM ITPOT'PAMMBI OCHOBHOI'O
OBHIEI'O OBPA30BAHUSA U OJIEMEHTOB COIEPKAHUSA

1HO UHPOPMATHUKE

B denepanbHbiX UM pernoHaANbHBIX MPOIEAYpPaX OLEHKH KadecTBa 0Opa3oBaHUs
UCIIOJIb3yeTCs MepeyeHb (KOAU(PUKATOP) paclpeiesieHHbIX M0 KJaccaM IMPOBEPSIEMBIX
TpeOOBaHUI K pe3yJibTaTaM OCBOCHMSI OCHOBHOW 0OOpa3oBaTeIbHOM MPOrpamMmbl
OCHOBHOT'0 00I1IeTO 00pa30BaHUs U AIEMEHTOB COJIEp>KaHUs 110 HH(HOpPMAaTHKE.

7 KJIIACC

IIpoBepsieMble TPeOOBAHUSA K pPe3yJibTaTaM OCBOCHHMSI OCHOBHOI 00pa30BaTeILHOM
NMPOrpaMMslI

Kon [IpoBepsiembie peIMETHBIE PE3yIbTaThl OCBOCHUS OCHOBHOU
MIPOBEPSIEMOTO 00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOT'O 00I1I€TO 00pa30BaHUs
pe3yabTara
1 I[To Teme «IludpoBas rpaMOTHOCTHY
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,
oTiepaTHUBHAS MMaMsITh, JOJTOBPEMEHHAS MaMATh, YCTPOUCTBA BBOJIA —
BBIBO/IA)

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 ¢ (aitioBOl cHUCTEMON TEPCOHATBLHOTO KOMITBIOTEPA
C MCIIOJIb30BaHUEM rpaduuecKoro HHTepdeiica: co3aaBaTh (KOMUPOBATh,
nepeMeniaTh, MepeUMEHOBBIBATh, YIAIATh W apXUBHUPOBATH (Daiiiibl
Y KaTaJIOTH, UCIIO0JIb30BaTh aHTUBUPYCHYIO IPOTPaMMY )
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1.7

Uckars unpopmanuio B MHTepHeTe (B TOM YHUCIE MO KIHOYEBBIM
CJIOBaM, MO HM300PAKEHUIO), KPUTUYECKU OTHOCHUTHCS K HAUICHHOU
uH(OpMaIMU, OCO3HAaBaTh OMACHOCThH MJIsi JIMYHOCTH W OOIIecTBa
pacnpocTpaHeHusi BpPEJOHOCHOM uWHGOpMaIMKM, B TOM YHCIE
DKCTPEMHUCTCKOTO U TEPPOPUCTUUECKOTO XapaKTeEpa

1.8

[ToHnMaTh CTPYKTYpY aipecoB BeO-pecypcoB

1.9

Hcnonp30BaTh COBPEMEHHBIE CEPBUCH MHTEPHET-KOMMYHHUKALIAN

1.10

Cobmonath TpeOOBaHUA 0O€30macHOM HKCIUTyaTalul TEXHUYECKUX
CpelnCTB MH(OPMAUMOHHBIX M KOMMYHUKAI[MOHHBIX TEXHOJIOTHA,
COOJIOAATh CETEBOM 3TUKET, 0a30BbIe HOPMbI HH(POPMAIIMOHHOMN 3TUKH
U TpaBa Ipu paboTe C MPHIOKEHUSAMU Ha JIIOOBIX YCTPOMCTBAX
u B lHTepHere, BbIOMpaTh O€30MACHBIE CTPATErMH IOBEICHHS
B CETHU

111

HpI/IMCHSITB MCTOJbI HpO(i)HJIaKTI/IKI/I HCTAaTUBHOI'O BJIMAHHA CPCACTB
I/IHCI)OpMaI_[I/IOHHBIX N KOMMYHHKAITHOHHBIX TEXHOJIOTUH Ha 310POBLC
I10JIB30BaTCJIsL

1o Teme «TeopeTnueckue 0CHOBBI HHPOPMATHUKI

2.1

KomupoBaTh 1 eKOaupOBaTh COOOIIECHMS MO 3aJIaHHBIM TIpaBUIIaM,
JEMOHCTPUPOBATh MMOHUMAHNWE OCHOBHBIX MPHHIIUIIOB KOAHUPOBAHMS
UH(POPMAIMH Pa3THYHON IPUPOIBI (TEKCTOBOM, rpaMueCcKOM, ayIro-)

2.2

CpaBHUBaTh JJIMHBI COOOIICHMMH, 3alMCAaHHBIX B  Pa3IMYHBIX
andasuTax, onmepuUPOBaTH SAUHUIIAMH U3MEPEHHUS HMHPOPMAITTOHHOTO
o0beMa U CKOPOCTHU Mepeaadn JaHHBIX

2.3

OneHuBaTh U CpaBHUBATH pa3Mepbl TEKCTOBBIX, TpadUUECKUX,
3BYKOBBIX (haiJIoB ¥ BUACO(DAIIIOB

[To Teme «HpOPMAITMOHHBIE TEXHOTOTHID)

3.1

[IpencraBmare  pe3ysibTaTbl  CBOEW  JECATEIIBHOCTA B BHUJE
CTPYKTYPHUPOBAHHBIX WJUTIOCTPUPOBAHHBIX JIOKYMEHTOB,
MYJIbTUMEIUNHBIX NPE3CHTALUN

IIpoBepsieMble 3J1eMEHTHI COAEPKAHUS

Kon [IpoBepsieMbld DIEMEHT COAEPKAHUS
1 [udpoBast rpaMOTHOCTH
1.1 KoMnerorep — yHHBEpcanbHOE BRIYUCIUTEIBHOE YCTPOUCTBO, paboTatoliee

o IporpamMmme. Tunbl KOMIIBIOTCPOB: IMCPCOHAIIBHBIC KOMIIBIOTCPBLI,
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BCTPOCHHBIE KOMIBIOTEPHI, CYMEPKOMIBIOTEPhl. 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.
[lepconanbubiii kKoMIbtoTeEp. [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 BUJIOB
HOCHUTEIIEN

1.4

[IporpamMmmuoe obecrieueHue KommbioTepa. llpukiagHoe mporpaMMHOe
obecnieueHue. CucreMHoe mporpamMmmHoe obOecrieueHue. CHCTEMBI
nporpammupoBanus. [IpaBoBas oxpana nmporpamMm U JaHHbIX. becruiatabie u
YCJIOBHO-0€cTuIaTHbIe mporpamMMbl. CBOOOHOE MpOrpaMMHOE 0OecTiedeHne

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

[Tpunnmnel moctpoenust ¢ainoBeix cuctem. [lomHoe ums daiina (manku,
katanora). [1yTs k aitny (nmanke, katanory)

1.7

daitnoBeiii MeHemkep. Pabora ¢ ¢aiimamMu u mankamu (KaTaJoramu):
CO3[IJaHHE, KONHMPOBAHUE, MEPEMENICHUE, NEPEMMEHOBAHUE W YIAJECHUE
daiinoB u manok (karamoros). [louck ¢aitnoB cpeacTBamMu oneparmoHHON
CUCTEMBI

1.8

ApxuBanus 1aHHbIX. Mconb30BaHKEe TPOrpaMM-apXHUBaTOPOB

1.9

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

1.10

OO6beauHenne KoMibioTepoB B ceThb. Cerb MuTepHeT. Beb-cTpanuna, Beo-
caut. CtpykTypa agpecoB BeO-pecypcoB. bpaysep. IlouckoBbie cucTemsl.
[Touck wHpOpMamMK TO KIIOYEBBIM CJIIOBaM M TI0 HW300PaKEHHUIO.
JlocToBepHOCTH MH(OpMaIKH, mojydeHHon u3 UHTepHeta

1.11

CoBpeMeHHbIE CepBUCH UHTEPHET-KOMMYHHUKAITUIA

48



1.12

CereBoil 3TuKeT, 0a30Bble HOPMBI HMH(MOPMAIIMOHHOW 3TUKM U TpaBa
npu pabore B cetu HMurepHer. Crparerunm O€30MaCHOTO IOBEIACHMUS
B HTEpHETE

Teopernyeckre OCHOBBI HHPOPMATUKU

2.1

Nudopmarus — OJHO U3 OCHOBHBIX TOHSITHH COBPEMEHHOM HayKH.
Nudopmarus kak CBeIeHUs, MpeAHA3HAYCHHBIC [JII  BOCHPHITHS
YeJI0BEeKOM, U MHGOpMAIUs KakK JTaHHbIE, KOTOPhIE MOTYT OBITh 00pabOTaHBI
ABTOMATU3UPOBAHHON CHUCTEMOM

2.2

JIMCKPETHOCTh JTaHHBIX. BO3MOXKHOCTb OINUCAaHUSI HENPEPBIBHBIX OOBEKTOB
U TPOLECCOB C TOMOLIBIO JUCKPETHBIX JAaHHbIX. HMH(popmarmonHsie
OpOLECChl — TIPOLECCHl, CBSI3aHHBIE C XpaHEHUEM, IpeoOpa3zoBaHUEM
U nepefadyei JaHHbIX

2.3

CumBon. AndaButr. MomHocts andasuta. PasHooOpasue  sI3bIKOB
n andasutoB. EcrecTBeHHBbIE U (opMaibHbIE S3bIKH. AJ(PaBUT TEKCTOB
Ha PYCCKOM si3bIke. J[BonmuHbIi andaBut. KoinyecTBO BCEBO3MOMXHBIX CJIOB
(KoOoBBIX KOMOUWHAIMI) (DUKCUPOBAHHOW JIMHBI B JIBOMYHOM aji(aBUTE.
[IpeoOpa3zoBanue nro60ro andasuta kK 1BOMYHOMY. KonmuecTBo pa3nuyHbIx
CJI0B (PMKCUPOBAHHOM JJIMHBI B al(aBUTE OMpPEIEICHHON MOLTHOCTH

2.4

KomupoBanue cumMBOIIOB OfHOTO ayipaBUTa C TMOMOIIBIO 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 — IBOUYHBIN pa3psia. baiit, kuinoOalT, Merabair,
rAradamnT

2.7

CkopocTh mepefauv JaHHbIX. EAVMHUIBI CKOPOCTH Mepeladd JIaHHbBIX.
Uckaxxenne nHGOpMaIny Mpu nepenayde

2.8

KomupoBanne TtekcroB. PaBHOMepHbIi konx. HepaBHOMEpHBI KOZ.
Komuposka ASCII. BocbmubutHble KOAUPOBKH. [ToHSTHE O KOIMpPOBKAx
UNICODE. /IlekoaupoBaHue COOOIEHUH ¢ MCIIOJIH30BAHIUEM PAaBHOMEPHOTO
U HEpaBHOMEPHOTo Koja. MHbopmaloHHbIi 00beM TEKCTa

2.9

OO6miee mpencraBieHre O MU(PPOBOM TMPEICTABICHUU ayAHOBU3YATbHBIX
U IpyTUX HENMpepbIBHBIX AaHHBIX. KoaupoBanue 1Bera. L[BeToBble MOAEINH.
Monens RGB. I'my6una konupoBanus. [lanutpa

2.10

PactpoBoe u BekTOpHOE mpezcTaBieHue n3oo0pakenuid. [lukcens. Onenka
nH(GOPMALMOHHOTO o0BeMa TrpaUUecKuX MJaHHBIX JUIS PacTpOBOTO
U300paKEHUS
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2.11

Koauposanwue 3Byka. Pa3psaHocts u yactora guckperusanuu. Konmuecto
KaHanoB 3anucu. OILEHKa KOJWYECTBEHHBIX MapaMETpPOB, CBA3aHHBIX
C IPEJICTABJICHUEM U XpPaHEHHEM 3BYKOBBIX (pailyioB

HNupopmaninoHHbIE TEXHOIOTUU

3.1

TexcToBbIe TOKYMEHTHI U MX CTPYKTYPHBIE 3J€MEHTHI (CTpaHula, adsarl,
CTpPOKa, CJIOBO, CUMBOJI)

3.2

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

3.3

PenaktupoBanue Texcra. CBoiictBa cumBosioB. pudt. Tumnel mpudron
(pyOnensle, ¢ 3aceukamu, MOHoOWIMpPHUHHBIE). [lonyXupHOE M KypcHBHOE
HauepTanue. CBoiicTBa a03alleB: I'paHUIbl, a03alHBIM OTCTYI, MHTEpBaJ,
BbIpaBHUBaHKE. CTHIIEBOE (DOPMATHUPOBAHUE

3.4

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

3.5

BcraBka n3o0pakeHuii B TEKCTOBBIE JOKyMEHThI. O0TeKaHne N300pasKeHUI
TEeKCTOM. BKiTtoueHue B TEKCTOBBIN IOKYMEHT AuarpaMm u Gopmyi

3.6

[TapameTpsbl 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
nudpoBeIx  ¢oTorpadmii: H3MEHEHHWE pa3Mepa, oOOpe3Ka, IOBOPOT,
oTpaxeHue, pabora ¢ oOjacTsIMu (BbIICICHHE, KONUPOBAHHE, 3aUBKa
I[BETOM ), KOPPEKIIHS IIBETA, IPKOCTH U KOHTPACTHOCTH

3.10

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

3.11

[ToaroToBka MyIbTUMEUIHBIX pe3eHTanwi. Craiia. JlobaBnenue Ha cinaiin
TeKCTa U u3o0paxeHuid. Pabora ¢ HECKOJIBKUMHU CllaiiiaMu

3.12

JloGaBnenre Ha  cnaiijy ay[IMOBHU3yaJIbHBIX  JAaHHBIX. AHHUMAaIUSL.
I'unepccepliku
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8 KJIACC

IIpoBepsiemble TpeOOBaHUS K pe3yJIbTaTaM 0CBOCHHUSI OCHOBHOI 00pa3oBaTeIbHOM

NPOrpamMMbl
Kon [IpoBepsiemble IpeAMETHBIE PE3YIBTATHI OCBOEHUSI OCHOBHOM
MIPOBEPSEMOTO o0pa3oBaTensHO MPOrpaMMbl OCHOBHOT'O OOIIETO 00pa3oBaHUs
pe3yabpTara

1 [To Teme «TeopeTnueckue OCHOBBI HHPOPMATUKIY

1.1 [losicHATP Ha TpUMEpax pazMyusl MEXAy O3ULHOHHBIMU
Y HEMO3UIIMOHHBIMU CUCTEMAMHM 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, €CJIM M3BECTHbl 3HAYEHUS HCTHHHOCTH
BXOJISIIUX B HErO TMEPEMEHHBIX, CTPOUTh TaOJMIBI HUCTUHHOCTH
JUIS1 TOTUYECKUX BBIPAKEHUI

2 [To Teme «ANTOPUTMBI 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 3aJa4 Pa3IUYHBIMU CIIOCO0aMH,

B TOM YHCJIE B BUJIE OJIOK-CXEMBI

2.3 CocTaBisTh, BBINOJIHATh BPYYHYIO M Ha KOMIBIOTEPE HECIIOKHbBIC
aJITOPUTMBI C UCMOJIb30BAHWEM BETBIICHUIN 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,
OMepaluu U BhIPaXKEHUS C HUMU

2.6 AHanmu3upoBaTh NPEIJOKEHHbIE QJITOPUTMBI, B TOM  YHCIE

OIpCACIIATh, KAKHMEC PE3YJIbTAaThl BO3SMOXKHEI ITPH 3aJaHHOM MHOXKCECTBC
HNCXOAHBIX 3HAYCHUH
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2.7

Co3maBaTh W OTJaXHUBATh IPOrPaMMbl Ha OJHOM U3 S3BIKOB
nporpammupoBanus (Python, C++, Ilackans, Java, C#, IlIkompHBIM
ANTOpUTMUYECKHUI SI3BIK), peanu3yIOlIUe HECIOKHBIC aarOPUTMBbI
0o0pabOTKM  YHCJIOBBIX JIAHHBIX C HCIOJIb30BAaHUEM  ITMKJIOB
U BETBJICHUN, B TOM YHCIE PEATM3YIOIIUE MPOBEPKY JIETUMOCTH
OJIHOTO I1IEJIOTO 4YHciia Ha ApPYyroe, MPOBEPKY HATYpaIbHOTO YHUCIa
Ha IPOCTOTY, BbIACNICHUS IU(P U3 HATYPAIBHOTO YUCIa

IIpoBepsieMble 3J1eMEHTbI COAEPKAHUS

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 JlBonunasi cuctema cumcieHus. [lepeBon 1enbix 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 ApudmMernueckre onepalny B JBOMYHON CHCTEME CUMCIICHUS

1.5 Jlormueckue BbICKa3blBaHUA. JIOrMYeCKHWE€ 3HAYEHUS BBICKA3bIBAHUM.
DNeMEeHTapHble M COCTaBHBIE BbICKa3biBaHUA. Jlormueckue ornepanuu:
«» (KOHBIOHKIIUS, JIOTMYECKOE YMHOXXEHHE), «WIn» (AU3BIOHKIIUS,
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  JIOTMUECKUX BBIPAKECHUMU.
[TocTpoenure TabIUIl UICTUHHOCTH JIOTHYECKUX BBIPAKCHUIN

1.7 Jlornyeckne  2IEMEHThl. 3HAKOMCTBO C  JIOTUYECKMMH  OCHOBaMH
KOMITBEOTEPA

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  MOCJIEAOBATEIBHOCTH  BBIMOJHAEMBIX
JIEUCTBUU OT UCXOIHBIX JaHHBIX

2.4

KOHCprKHI/ISI «BCTBJICHHUC»:. IIOJHAA W HCEIIOJIHAas q)OpMBI. 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 HCIIOTHUTENS ajJroOpyuTMa, MPHBOASIIETO
K TpeOyeMoMy pe3yabTaTy IPH KOHKPETHBIX HCXOAHBIX JaHHBIX. PazpaboTka
HECJIOKHBIX aJITOPUTMOB C HCIIOJB30BAHUEM ITMKIIOB W BETBICHUH IS
ynpaBjaeHus (GopMaIbHBIMU HCIIOJHUTENISIMH. BBITTOTHEHHE aJropuTMOB
BPYYHYI0O ¥ Ha KoMIlbloTepe. CHHTAKCHYECKHE W JIOTHYCCKHE OIIMNOKH.
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

29

Onepatop mpucBauBaHus. ApUPMETHUYECKUE BBIPAKEHHUS U TOPAIOK HX
BbIYMCIeHHs. Onepanuuy C UENbIMA YUCIaMU: LEJTOYHUCIECHHOE JEIICHHE,
OCTaTOK OT AesieHus. [IpoBepka 1eaMMoCcTH OJHOTO LEJIOT0 YHACIIA Ha APYroe

2.10

BerBnenuss. CocraBHble yCIOBHS (3allUCh JIOTMYECKUX BBIPAKEHUN
HAa HM3y4aeMOM s3bIKE MporpamMmupoBanusi). Haxoxaenwe MuHUMyMa
U MakCUMyMa M3 JABYX, TPEX M 4ETbIpeX 4ucell. PeleHue KBaapaTHOro
YPaBHEHMS, UMEIOLIETO BEIIECTBEHHbIE KOPHU

2.11

JnaoroBass oTiagka IporpaMM: IIOMIArOBO€ BBIMOJIHEHHE, ITPOCMOTP
3HAYCHUHN BEJIMYMH, OTJIQJIOYHBIN BBIBOJ, BEHIOOP TOYKH OCTaHOBA

2.12

Hukn ¢ ycimoBueMm. Anroput™m EBKinaa ais HaXOXKIAEHUS HAUOOJBLIETO
oOuiero genurens JABYX HaTypaibHbIX 4ucen. Pa3Ouenue 3anucu
HaTypaJbHOTO YHUCJIA B MO3ULUMOHHOM CHCTEME C OCHOBAHHEM, MEHBIIUM
wiu paBHbIM 10, Ha OTAETBHBIE HUDPHI
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2.13

[ukn ¢ mepeMeHHON. AJNTOPUTMBI TPOBEPKHU JIEIUMOCTH OJHOIO LEJNOTr0
4yucia Ha Apyroe, MpOBEPKU HATYPAIBHOTO YKCIIA Ha POCTOTY

2.14 | ObpaboTka CUMBOJIBHBIX TaHHBIX. CUMBOJIBbHBIE (CTPOKOBBIC) IEPEMEHHBIE.
[TocumBonpHas 00paboTka cTpok. [logcueT 4acTOThl MOSBIEHUS 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 TpeOOBaHUS K pe3yJIbTaTaM 0CBOCHHUSI OCHOBHOI 00pa3oBaTeIbHOM

NpOrpaMmbIl

Kox
MIPOBEPSIEMOTO
pe3yibTaTa

[IpoBepsiemble IPEAMETHBIE PE3YIbTATHl OCBOEHUSI OCHOBHOM
o0pazoBaTeNnbHOI MPOorpaMMbl OCHOBHOT'O OOIIET0 00pa3oBaHus

1

ITo reme «IludpoBas rpaMOTHOCTH

1.1

Hcnonb30BaTh COBPEMEHHBIE HWHTEPHET-CEPBUCHL (B TOM 4YHUCIE
KOMMYHUKAIIIOHHBIE CEPBUCHI, OOJauHbIE XpaHUJUIIA JAHHBIX,
OHJIAMH-TIpOrpaMMBbl (TEKCTOBBIE U TpauuecKkue peaaKkTOphl, CPEb
pa3paboTKu) B y4eOHOM U MOBCETHEBHOM JESITEIIBHOCTU

1.2

[IpuBoauTh  TpPUMEPHI  HUCIOJB30BaHUS  TreOMH(GOPMAIIMOHHBIX
CEpPBHUCOB, CEPBUCOB TIOCYIAapCTBEHHBIX YCIYT, 00pa30BaTEbHbIX
cepBucoB MHTepHETa B yueOHOM 1 MOBCEAHEBHOU JIEATEIIBHOCTH

1.3

Hcnonp30BaTh pa3iMyHbBIE CPEACTBA 3alllUTBl OT BPEIOHOCHOTO
IPOrpaMMHOTO oOecrnieyeHus, 3alUIIATh MEPCOHATLHYIO
uHPOpMAIIMI0O OT  HECAHKUMOHHUPOBAHHOTO JOCTyla H  €ro
MOCJIC/ICTBUN (pasriamieHusi, MOJMEHbI, YTpaThl JIAHHBIX) C YYETOM
OCHOBHBIX  TEXHOJIOTHUECKUX M  COIHATBHO-TICUXOJIOTHUECKUX
aCIeKTOB MCIOJIb30BaHUs cetu HMHTepHeT (ceTeBas aHOHUMHOCT,
1upoBOI cie, ayTeHTUYHOCTh CYOBEKTOB U PECYPCOB, OMACHOCTh
BPEIOHOCHOTO KOJA)

1.4

Pacno3HaBaTh MONBITKM U TNPEAYNPEXKIATh BOBICUEHHE CeOs
U OKPY’)KaIOIIMX B JECTPYKTUBHBIE U KPUMHUHAIbHBIE (DOPMBI CETEBOM
aKTUBHOCTH (B TOM uucie KUOepOyIUIMHT, (PUIITIHT)

[To Teme «TeopeTnueckue 0OCHOBBI UHPOPMATUKIY

2.1

PaCKpBIBaTB CMBICJI MOHSATUM «MOICIIb», «MOJCIINPOBAHUCH),
ONnpcACIsATL BHUIALI MO)IGJ'IGI\/’I, OLICHUBAaTh aACKBAaTHOCTh MOACIIN
MOJCIINPYCMOMY O6T>€KTy " OCJIIM MOICIMPOBAHUA

2.2

Hcnons3oBath rpadsl U 1epeBbs AJ11 MOACINPOBAHUS CUCTEM CETEBOM
U UEPAPXUUECKON CTPYKTYpbI, HAXOAUTH KpaTyalllinii myTh B rpade

[To Teme «ANrOPUTMBI M IPOTPAMMHUPOBAHKE)

3.1

PazbuBath 3ala4 Ha IoJA3aJda4u, COCTABJIATDH, BBIIIOJIHATE BPYYHYIO
N Ha KOMIBIOTCPC HCECIOKHBIC aJTOPUTMbI C HCIIOJIb30BAHUCM
BCTBHCHHﬁ, IMUKJIOB N BCIIOMOT'aTCJIIbHBIX aJITOPUTMOB JIA YIIPABIICHHA
HUCITOJIHUTCIIIMUA
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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 OJHOM W3 sI3BIKOB IIporpammupoBanus (Python, C++,
[Tackansw, Java, C#, [lIkonpHBIN AATOpUTMHUUECKUN S3BIK)

ITo Teme «I/IH(i)OpMaHI/IOHHBIe TCXHOJIOT'HNH

4.1

Beibupate cnoco® mpeAcTaBieHUS JAaHHBIX B COOTBETCTBHH
C MOCTABJICHHOW 3ajiauel (TaOuIlbl, CXeMbl, rpadUKu, TUarpamMMmbl)
C HCIIOJIB30BAaHUEM COOTBETCTBYIOIIMX IMPOTPAMMHBIX CpEICTB
00pabOTKH JTAaHHBIX

4.2

Hcnonb30BaTh 3JEKTPOHHBIE TaOMUUBl JUisi 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
byHKIHMA (CyMMUPOBaHHE ¥ TIOJICYET 3HAYEHWH, OTBEYAFOIIMX
3QITaHHOMY  YCJIOBHUIO,  cpeAaHee  apu(METHYECKOe,  ITOMCK
MaKCHMMaJbHOTO ¥  MHHHMMAJIBHOTO  3HA4YeHUs), aOCOIOTHOM,
OTHOCHUTEJIHLHOM, CMEIIaHHOH ajpecaliun

4.4

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

IIpoBepsieMble 3J1eMEHTHI COAEPKAHUS

Kon IIpoBepsieMblii 2JIEMEHT COIEPIKAHUS
1 [Mudposas rpaMOTHOCTH
1.1 I'noGanwHas cetb UuTepHeT. [P-anpeca y3noB. CeTeBoe XpaHEHHE JTaHHBIX.
Meroabpl HMHAMBUAYAJbHOTO M  KOJUIGKTUBHOTO pa3MEIICHHs HOBOM
uHpopmaunn B HWutepHere. bonbmme naHHble (MHTEpHET-TaHHbIE,
B YACTHOCTHU JJAHHBIE COLMATIbHBIX CETEN )
1.2 | Ilonarue 06 uHPOpPMAIIMOHHON 0€30MacHOCTU. YTPO3bl HHPOPMAIIMOHHOM

0e30macHOCTH NpH paboTe B TI00aTbHON CETH U METOJIbI TPOTHUBOACHCTBUS
uM. [IpaBuna Oe3onacHoOl ayTeHTH(PHUKAUU. 3alUTa JUYHOU HHPOPMAIIH
B cetu MuTepHer. besonacHble cTpareruu mosefeHus B ceTu MHTepHeT.
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[IpenymnpexaeHre BOBICUCHUS B IECTPYKTUBHBIE U KPUMUHAIBHBIE (DOPMBI
CETEeBOM aKTUBHOCTH (KHOEPOYJUTHHT, GUIITUHT U APpYyTrUe HOPMBI)

1.3

Bunbt NEeSTETLHOCTH B WurepHere. HNHTepHeT-CepBUCHI:
KOMMYHHKAIIMOHHBIE CEPBUCHI (ITOYTOBAs CIIyk0a, BU1€0-KOH(DEPEHII-CBSI3b
U IpYTHUE), CIPABOYHBIE CIYXKOBI (KapThl, paCIUCAHUS U JPYTHE), TOUCKOBBIC
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: OHJIAITHOBBIE TEKCTOBBIE
U rpapruecKre peJakTopbl, Cpelibl pa3paboOTKU MPOrpamMm

Teopernyeckrue 0CHOBBI UHPOPMATUKU

2.1

Mopaenb. 3aaun, pemaeMble ¢ MOMOIIbI0 MoJeaupoBanus. Kiaccudukanuu
Mozenel. MarepuanbpHbie (HaTypHble) W HHGOPMAIMOHHBIE MOJCIIH.
HenpepsiBHble U guckpeTHbie Moaenu. MiMmutannonnsie Moaenu. Urpossbie
Mojenu. OlieHKa COOTBETCTBUSI MOJIEIU MOJICTUPYEMOMY OOBEKTY U LEJISIM
MOJIETUPOBAHUS

2.2

TabnmunbIe MOACIIHN. Ta6JII/II_[a KaK IIPCACTAaBJICHUC OTHOIICHUA

2.3

bazer gannbpix. OTOOp B TabnUIle CTPOK, YAOBJICTBOPSIONIMX 3aJaHHOMY
YCJIOBHIO

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
BepIMHa (MCTOYHMUK) W KOHEYHAs BEpIIMHA (CTOK) B OPUEHTUPOBAHHOM
rpade. Beruncnenue konmuecTBa MyTel B HAMpPaBICHHOM AalUKIAYECKOM

rpade

2.5

HepeBo. Kopens, Bepmmna (y3en), JucT, pedpo (myra) aepesa. Bwicorta
nepeBa. IlommepeBo. Ilpumepnst wucnosb3oBanusi jaepeBbeB. Ilepebop
BAPHAHTOB C MOMOIIBIO JIEpPEBA

2.6

[TonsiThe MaTeMaTHYECKOW MOJENU. 3ajayd, pElIaeMble C MOMOIIBIO
MaTEMATUYECKOTO (KOMITBIOTEPHOTO) MOJEIUPOBAHUSL. Otnuune
MaTeMaTHYeCKOW MOJeIU OT HaTypHOW MOJCIM U OT CIOBECHOIO
(JIuTepaTypHOTO) ONMUCaHUs O0BEKTA

2.7

OTansl KOMIIBIOTCPHOT'O MOJACIIUPOBAHMA: ITIOCTAHOBKA 3aaa4r, ITIOCTPOCHHUC
MaTEMaTHYECKOM MOJCIH, IIporpaMMHass pcajau3alusi, TCCTHUPOBAHUC,
IMPOBCACHUC KOMIIBIOTCPHOI'O JSKCIICPUMCHTA, aHAJIN3 Cro pce3yJjibTaToB,
YTOYHCHUEC MOACIIN

AJITOpPUTMBI U TPOTPAaMMHUPOBAHUE
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3.1

Pazouenue 3aJJa4i Ha I1oA3adaydu. CocraBieHue AJIrOpuTMOB 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 IPOrpaMM, pPEaTu3yIOMIMX THUIIOBBIE AITOPUTMBI 00pPabOTKU
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,
HaXOXKJIEHUE CYMMBI 3JIEMEHTOB MAacCHBA, JMHEHHBIM IOMCK 3aJaHHOTO
3HAQ4YeHUs B MACCUBE, IOJCYET JJIEMEHTOB MAacCUBAa, YIOBJIECTBOPSAIOLINX
3aJJaHHOMY YCJIOBHIO, HaXOKJI€HHE MHUHUMAJIBHOTO (MaKCHUMAaJIbHOTIO)
aneMeHTa maccuBa. CopTHpOBKa MaccuBa

3.3

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

3.4

VYnpasnenue. Curnan. OOpaTtHas cBsi3b. [lonydeHue curaanoB oT HUU(PPOBBIX
JIaTYNKOB (KacaHus, pacCcTOSHUS, CBeTa, 3Byka M japyroro). IIpumepsl
UCIIOJb30BaHUSl TNpUHIMIA OOpaTHONW CBSI3W B CHUCTEMax YIpaBJICHUS
TEXHUYECKUMHU YCTPOMCTBAMH, B TOM 4Hclie B poboToTexHuke. [Ipumepsl
pOOOTU3UPOBAHHBIX  CUCTEM  (CHCTEMa  YIpaBJIEHUS  JIBIDKEHHEM
B TPAaHCHNOPTHOM  CHUCTEME,  CBapoyHas  JIMHUSA  aBTO3aBOJa,
ABTOMATU3MPOBAHHOE YIIPABJIEHUE OTOIUICHUEM JIOMa, aBTOHOMHAs CUCTEMaA
YIPABJICHUS TPAHCIIOPTHBIM CPEICTBOM U JPYTHE CUCTEMBI)

HNHupopmalimoHHbIe TEXHOJIOTUU

4.1

[TonsiTme 00 »oiekTpoHHBIX Tabnumax. Tumbl MaHHBIX B s4YeiKax
ANEKTPOHHOW Tabmmipl. PemaktupoBanue u (opmaTtupoBaHuEe TaOIHIIL.
Berpoennbie (yHKUMM A7 MOMCKa MakKCUMyma, MHUHUMYMa, CYMMBI
u cpeanero apudmernyeckoro. COpPTHPOBKAa JaHHBIX B BBIJCICHHOM
nuama3one. [loctpoenne muarpamm (THCTOrpamMma, KpyroBas guarpamma,
TOYeYHas quarpaMmma). Beioop Tumna nuarpamMmmsl

4.2

[TpeobpazoBanue popmyn nmpu konupoBaHuu. OTHOCUTENIbHAS, A0COMIOTHAS
Y CMEIIaHHas aapecarus

4.3

VYciaoBHBIE BBIUMCICHUS B OJEKTPOHHBIX Tabnumax. CymMmupoBaHue
U TIOJICYST 3HAYCHHWH, OTBEUAIOIIMX 3aaHHOMY YyciioBuo. OOpaboTka
OoJbIIMX HAOOPOB JAaHHBIX. UMCICHHOE MOJICIMPOBAHHUE B DJICKTPOHHBIX
TabJIMIax
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44

Poinb nH(bOpMaIIMOHHBIX TEXHOJIOTHIA B Pa3BUTUN SKOHOMUKHU MUPA, CTPAHBI,
peruoHa. OTKpeITBIE 0Opa3zoBarenbHble pecypchl. [Ipodeccun, cBsizanHbIe
¢ uH(pOpMaTUKON U HMHPOPMAIIMOHHBIMH TEXHOJIOTUAMHU: BeO-Iu3aiiHep,
NPOTPAaMMUCT, pa3pabOTYMK MOOMIIBHBIX TMPHIOKEHUH, TECTHPOBIIUK,
aApPXUTEKTOP MPOTPaAaMMHOI0 00€CTIeUeHHs, CTICIIUANUCT 110 aHAJIN3Y JaHHBIX,
CHCTEMHBIN aJIMUHUCTPATOP
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MNEPEYEHB (KOAU®UKATOP) TIPOBEPSIEMbBIX TPEBOBAHUI

K PE3YJIbTATAM OCBOEHHMS OCHOBHOIM OBPA30OBATEJIbHOM
ITPOI'PAMMbI OCHOBHOTI'O OBIIEI'O OBPA3OBAHMSA U 9JIEMEHTOB
COILEPXKXAHUA IO UHOOPMATUKE

JIisi mpoBeZieHUST OCHOBHOTO TOCYAApCTBEHHOTO SK3aMEHa 10 HWH(POpPMATHKE
(OI'D mo wuHbopMaTHKe) HCHONB3YeTCS IMepedeHb (KoaudukaTop) MNpOBEPsSEMbIX

TpeOOBaHUM K

pe3yibTaTaM OCBOCHHMS OCHOBHOM 0Opa3oBaTeIbHOM MPOrpaMmbl

OCHOBHOTI'O 06HICI‘O O6p&30BaHI/IH H 3JICMCHTOB COACPKAHUAI.

IIposepsiembie Ha OI'D no undopmaruke TpeOOBaAHUSA K pPe3yJbTaTaM OCBOCHMS
OCHOBHOI1 00pa30BaTe/JIbHON MPOrPaMMbl OCHOBHOI'0 00111er0 00pa30BaHMs

Kon [IpoBepsiembie TpeOOBaHUS K TPEAMETHBIM pe3yJibTaTaM 0a30BOT0
IIPOBEPSEMOTO YPOBHSI OCBOCHHUS OCHOBHOM 00pa30BaTEIbHON MPOTPaMMBI
TpeOOoBaHUS OCHOBHOTI0 00111€T0 00pazoBanus Ha ocHoBe PI'OC

1 3HaTh (MMIOHUMATh)

1.1 Brnanenue OCHOBHBIMH TOHSATHSMHU: HHpOpManus, Tepenaya,
XpaHeHue U 00padoTka uHGOpMaIUU, aJTOPUTM, MOJIEb, ITU(pPOBOMH
MPOJYKT U UX UCTIOJIb30BAHUE TSI PEIICHUS YYeOHBIX U TPAKTUIECKUX
3aja4

1.2 Bnagenne TOHATHSIMH: BBICKa3blBaHWE, JIOTWUYECKas —oOreparus,
JIOTUYECKOE BHIPAKEHUE

2 YMeThb

2.1 YMeHne omnepupoBaTh CIMHHWIIAMH W3MEPEHUS HH(POPMAIMOHHOTO
o0beMa ¥ CKOPOCTH TIepeavu TaHHBIX

2.2 YMeHue 3anuchiBaTh W CpaBHUBATh Ienble umcia or 0 mo 1024
B PA3JIMYHBIX IMO3WIIMOHHBIX CHCTEMaxX CUHCICHUS C OCHOBAaHHSIMHU
2, 8, 16, BBITIOIHATH apru(MeTHYECKHUE ONepaliui HaJ HUMU

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

24 YMeHHe 3amuchiBaTh JIOTUYECKHE BBIPAKEHHS C HCIOJIb30BAHHUEM
JTU3BIOHKIMU, KOHBIOHKIIMA U OTPUIIAHUS, ONPEAENISITh UCTUHHOCTD
JIOTUYECKUX BBIPAKEHUM, €CIIM W3BECTHbI 3HAYEHUSI WUCTUHHOCTHU
BXOJSIIUX B HEro IEPEMEHHBIX, CTPOUTHh TaOJIUIbI MCTUHHOCTHU
JUTSL JIOTUYECKUX BBIPXKEHH; 3alHUChIBaTh JIOTUYECKUE BBIPAKEHUS
Ha U3y4aeMOM SI3bIKE TPOTPAMMHUPOBAHHUS
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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 A3BIKOB 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, UCII0JIb30BaTh KOHCTAHTHI, IEPEMEHHBIE U BBIPAXKEHUS
pPa3IMYHBIX  TUMNOB  (YUCIOBBIX, JIOTUYECKUX, CHUMBOJIbHBIX);
aHAJM3UPOBATh TMPEJIOKEHHBIM aJITOPUTM, OIPEAEsATh, KaKue
pe3yJbTaThl BO3MOXHBI TPU  3aJaHHOM MHOXECTBE MCXOIHBIX
3HAYEHUU

2.6

YMeHue 3amnucarb Ha HN3y4aCMOM A3BIKC IIPOIrpaMMHUPOBAHHA
AJITOPHUTMBI ITPOBCPKU ACIMMOCTH OAHOIO HCJIOTO 4YMCJIa Ha APYroc,
IIPOBCPKHN HATYPAJIBbHOI'O 4YHCJIA HaA IIPOCTOTY, BBIACICHUSA HI/I(i)p
M3 HATypaJlbHOI'0 4YuClia, IIOMCK MAaKCMMYMOB, MUHUMYMOB, CYMMbI
YHCIIOBOM IIOCJICA0BAaTCIbHOCTH

2.7

Brnanenne ymMeHueM OpHUEHTHMPOBATHCA B UEPAPXUUYECKOM CTPYKType
(baiiioBol cUCTEMBI, padoTaTh ¢ (PalIoBOI CUCTEMOM MEPCOHAIBHOTO
KOMIIBIOTEpA C HCIOJB30BaHMEM rpaduueckoro uHTEepdeiica,
a UIMEHHO: CO3/1aBaTh, KOMMUPOBATh, MEPEMEIIATh, IEPEUMEHOBBIBATD,
YIAIATh U apXUBUPOBATH (PailyIbl M KaTaJoTu

2.8

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

2.9

YMeHne BBIOMpATh CIOCO0 MPEACTABICHHS JAaHHBIX B COOTBETCTBUHU
C MOCTaBJIEHHOM 3ajadeil (TaOJUIbl, CXeMbl, TpaduKH, TUArPaMMBbl)
C WCIOJB30BAHWEM COOTBETCTBYIOIIMX TMPOTPAMMHBIX CPEJICTB
00pabOTKU JTAaHHBIX

2.10

YMenue ¢dopmanuzoBaTh M CTPYKTYpUpPOBaTh  HMHGPOPMAIIMIO,
UCIIOJIB3YSI  DJIGKTPOHHBIE TaONMUIBI I 00paboOTKH, aHaiM3a
U BU3YyaJU3allM¥ YUCJIOBBIX JAHHBIX, B TOM YHUCJI€ C BBIJCICHUEM
nvana3oHa TaOMUIbl W YIOPSJOYMBAHMEM (COPTUPOBKOM) €ro
AJIEMEHTOB; YMEHHUE MTPUMEHSTh B AJICKTPOHHBIX TaOIHUIaX (HOPMYIIbI
JUIS ~ PacuyeToB C  HCIOJIb30BAHMEM  BCTPOCHHBIX  (DYHKIUH,
a0COJIIOTHOM, OTHOCUTENIbHOM, CMEIIaHHOW aJipecaliu; UCIOIb30BaTh
AIIEKTPOHHBIE TAOIHIIBI AJISI YUCIECHHOTO MOJEIUPOBAHUS B MPOCTHIX
3aJa4ax U3 pa3HbIX MPEAMETHBIX 00JacTeit
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IlepeyeHb 3JIeMEeHTOB coAepKaHus, NpoBepsieMbIX Ha OI'D no nngopmaTnke

Kon

[TpoBepsiemMblii AIIEMEHT COJIep KaHUS

1

[Mudpoast rpaMOTHOCTH

11

@aittel 1 manku (katanoru). [IpuHIUIEI mMOCTpoeHus (PaAiIOBBIX CHCTEM.
[Tomroe umsa daitma (manku). [lyte k daiiny (manke). Padorta c daitnamu
U KaTaJoramu CpeJCTBaMU OINEPAIlMOHHON CUCTEMBI: CO3/IaHHE, KOITUPOBAHUE,
nepeMelieHne, nepeuMeHoBaHue 1 yaaieHue (aiaoB U Mamok (KaTaloroB).
Tunsr QaitnoB. CsoiictBa ¢aitnoB. daitnoBeiii Menemkep. [louck aiinos
CpEICTBaMH OIEPAMOHHON CHCTEMBI

1.2

O0beauHeHne KOMIbIOTEPOB B ceTh. CeTh HTEepHET. BeO-cTpanuiia, BeO-cailT.
Crpykrypa aapecoB BeO-pecypcoB. bpaysep. IlouckoBsie cuctemsl. ITonck
uH(OpMAIUU TIO0 KJITFOYEBBIM CJIOBAM U IO U300paKEHUIO.

JocToBepHOCTh UH(pOpMaIHy, moydeHHoi u3 Uutepuera.

IP-anpeca y310B. CeTeBoe XpaHeHUE JaHHBIX

Teopernyeckrue OCHOBBI UHPOPMATUKU

2.1

JIuCKpeTHOCTh J1aHHbIX. BO3MOXXHOCTH OMMCAHUS HENPEPBIBHBIX OOBEKTOB
Y TIPOLIECCOB C TOMOLIBIO TUCKPETHBIX JaHHBIX.

CumBon. Andasut. MomHuocTs andasuta. J[Bonunsiit andasut. KomudyectBo
BCEBO3MOXXHBIX CJIOB (KOJOBBIX KOMOWHaLui) (UKCUPOBAHHOM JIJIMHBI
B ABondyHOM andasute. IIpeoOpazoBanue mo0oro andaBura K ABOUYHOMY.
KonuuecTBO paznuuHbIX CIOB  (PUKCUPOBAHHOM JJIMHBI B  ajgaBuTe
ONPEAECIECHHON MOITHOCTH.

KoaupoBanue cuMBOJIOB OfHOro ajdaBUTa € MOMOLIBIO KOJOBBIX CIIOB
B IpyroM andaBuTe, KOJIOBas TaOIHIIA, TEKOJUPOBAHHE.

Konnposanne tekctoB. PaBHOMepHBIN kKoA. HepaBHOMEpHBIN Koa. KoaupoBka
ASCII. Bocemubutabie konupoBku. llonstue o komupoBkax UNICODE.
JlexonupoBaHue  COOOIIEHHMH  C  HUCIOJB30BAaHHEM  PaBHOMEPHOTO
U HEpaBHOMEpPHOTro Koja. MHpopmaloHHbIii 00beM TEKCTa

2.2

Nudopmarimonusiii 00beM AaHHBIX. BUT — MUHMMaIbHAS €IMHUIA KOJMYECTBA
nHpopMauu — MBOMYHBIA pa3psn. ExuHunel nuamMepeHuss HHGHOPMAIMOHHOTO
oO0beMa JaHHBIX. but, OalT, KM00alT, MeradamnT, TUradamT.

CxopocTb nepesiaun JaHHbIX. EJUHUITBI CKOPOCTH NIepeiaun JaHHBIX

2.3

KoaupoBanne uBera. ILlBetoBeie mogenu. Mogens RGB. I'myOuna
koaupoBanus. [lanutpa.

PactpoBoe u BekTopHOE mpenacTaBieHne uzoOpakeHuid. [lukcens. OreHka
uHQOPMAIMOHHOTO 00beMa Tpa@HUuecKuX JaHHBIX JJIS  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 uyucen B npeaenax ot 0 qo 1024
B JBOMYHYIO CHCTEMYy CUHWCJICHHs. BocbMepwdYHas CHCTEMa CUYHUCIICHUS.
[TepeBoa 4ucen U3 BOCBMEPUYHOW CHCTEMBI B JBOMYHYIO H JACCITHYHYIO
cucteMbl u oOpartHo. lllecTHaamarepudHass cuctema cuucieHus. llepeBoj
qEceNl W3 MISCTHAIIATCPUIHON CHCTEMbl B JBOWYHYIO, BOCHMEPUYHYIO
U JICCATUYIHYIO CHCTEMBI K 0OpaTHO.

ApudpMeTHICCKHE OTIepaIiK B IBOWIHON CHCTEME CUUCIICHUS

2.7

Jlorndyeckue  BbICKa3pIBaHMs. Jlormueckne  3HAUYCHHUS  BBICKA3bIBAaHUIA.
DJIEMEHTapHbIE W COCTaBHBIE BbICKAa3biBaHUA. Jlormueckue omnepanuu:
«» (KOHBIOHKIIMS, JIOTHYECKOEC YMHOXCHHE), «WIN»  (IU3BIOHKITUA,
JIOTUYECKOE CIIOKEHHE), «He» (Jiormueckoe oTtpunianue). IIlpuopurer
JOTUYECKUX onepanui. OnpeneneHne HICTUHHOCTH COCTABHOTO BBICKA3bIBAHMUS,
€CJIM W3BECTHbl 3HAYEHUS MCTHUHHOCTH BXOJIAIIMX B HErO SJIEMEHTapPHBIX
BbICKa3bIBaHUM. Jlornueckue BolpakeHud. I[IpaBuna 3anmucyu JOTHYECKHUX
BbIpakeHuid. [locTpoenre Tabnil HICTUHHOCTH JIOTHYECKUX BBIPAKEHUHN

2.8

Jlornueckue 3JIeMEHThI. 3HAKOMCTBO C JIOTHUECCKMMH OCHOBAMH KOMIIBIHOTEpA

2.9

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

2.10

Tabnuunbie Mozenu. Tabnuna Kak npeacTaBIeHUE OTHOIICHUSI.
ba3el nannbix. OTOOp B TabiMile CTPOK, YAOBJIETBOPSIOIMX 3aJaHHOMY
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
(MCTOYHWK) M KOHEYHAas BepHIMHA (CTOK) B OPHEHTHPOBAHHOM Tpade.
Boluncienue koJiMyecTBa MyTei B HAPaBIEHHOM allMKIMYECKOM Irpade

2.12

JlepeBo. Kopens, BepmmHa (y3en), 1ucT, pedpo (ayra) nepesa. BeicoTa nepesa.
[MomnepeBo. Ilpumepsl wucnons3oBaHus JepeBbeB. Ilepebop BapuaHTOB
C TIOMOIIIBIO JIEpeBa
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AJTOpUTMBI K TPOrPaMMUPOBAHKE

3.1

CaoiictBa anroput™a. CriocoObI 3aMMcy anropuTMa (CIOBECHBIN, B BUIE OJIOK-
CXEMBI, IPOrPaMMa).

CocraBneHue arOpuTMOB U IIPOIPAMM C UCIIOJIB30BAHUEM BETBJICHHM, 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 mnporpaMMHpOBaHUS: PEAAKTOP TEKCTa MPOrpaMm, TPAHCIATOP,
OTJIQUHK.

[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. CocrtaBHble yclOBHS — (3alUCh  JIOTMYECKUX  BBIPAKCHUM
HAa M3y4aeMOM s3bIKe IMporpammupoBaHus). HaxoxaeHwne MuUHUMyMa
U MakcUMyMma M3 JIBYX, TpeX U 4eTblpex uucels. PemieHue KBaapaTHOTo
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, MEHBIIMM WJIH paBHbIM 10,
Ha OTACJbHBIC [UPHI.

[{ukn ¢ nepeMeHHON. AJITOPUTMBI IPOBEPKH AEIIUMOCTH OJTHOTO LEJIOT0 YKCIIa
Ha JPYyroe, MpOBEPKU HATYPaJIbHOTO YUCiIa Ha TIPOCTOTY

3.3

OOpaboTka CUMBOJBHBIX AaHHBIX. CHMBOJIBHBIE (CTPOKOBBIE) MEPEMEHHBIE.
[TocumBonbHas oOpaboTka cTpok. I[lojcder yacTOTHI MOSBIAEHUS CHUMBOJIA
B cTpoke. Berpoennbie hyHKIMH 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 OTJaJKa TMpOoTpaMM, pEaTu3yIONUX THUIIOBBIC aJITOPUTMBI O0O0pPabOTKH
OJTHOMEPHBIX YHCIIOBBIX MACCHBOB, HA OJJHOM M3 SI3HIKOB MPOTPAMMHPOBAHUS
(Python, C++, Ilackanb, Java, C#, IIkoibHBIM AJTOPUTMHYECKUNA S3BIK):
3aIOJHEHUE YHUCJIOBOTO MAacCHBa CIyYalHBIMU YHCIAMH, B COOTBETCTBHH
¢ (hopMyIIO¥i MM TTyTeM BBOIA YMCEII, HAX0KICHHE CYMMBI 3JIEMEHTOB MaCCHBa,
JUHEHHBIA IIOMCK 3aJaHHOr0 3HAYeHUsS B MACCHBE, IOJCYET DJIEMEHTOB
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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, KacaHWsl, pacCTOSHUS, CBeTa, 3ByKa). llpumepsr
UCIIONIb30BAaHUsl TPUHIMIA OOpaTHOM CBA3M B CHCTEMax yMpPaBICHUS
TEXHUYECKUMU YCTPOWCTBAaMHU C TMIOMOIIBI0 JAaTYUKOB, B TOM YHUCIE
B pOOOTOTEXHHUKE

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. CBOICTBa a03aleB:
rpaHuLIbl, a03allHBIA OTCTYII, MHTEPBAJI, BRIpaBHUBaHME. [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. Mcronb3oBanue rpadiuecKux MPUMUTHBOB.

Omnepanuu penakTupoBaHus rpaduyeckux 00BEKTOB, B TOM 4YHUCie IU(PPOBBIX
dbortorpaduii: m3MeHeHHe pa3zMepa, oOpe3Ka, MOBOPOT, OTpakeHue, padora
c obnacTsaMu (BBIICTICHUE, KOTMPOBAHUE, 3JIMBKA IIBETOM ), KOPPEKIIHS 1[BETA,
SPKOCTH U KOHTPACTHOCTH.

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

4.3

[TogroroBka mMynbTUMeAUNHBIX Tpe3eHTanuii. Cnaiin. JloOaBineHue Ha ciaiij
TeKcTa 1 n3o0paxkeHuii. Pabora ¢ HECKONBKUMH ClaliaMHu.
JloGaBneHre Ha claii]l ay IMOBU3YaIbHbBIX JaHHBIX. AHUMAaLUs. [ unepcchliku

4.4

Tunel gaHHBIX B SYEHKAaX JJIGKTPOHHOW Tabmuiel. PemakTupoBanme
u popmarupoBanue Tabaul. BecTpoeHHbIE GYyHKIMM ISl TOMCKAa MAaKCUMyMa,
MUHHMYyMa, CYMMbl U cpeaHero apudmerndeckoro. COpTUpOBKa IJaHHBIX
B BbIJICJIEHHOM auana3one. [loctpoenue nuarpamMm (rucTorpamma, Kpyronas
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auarpaMMa, TouedHas quarpaMma). Berbop tumna auarpammsl.
[IpeoOpazoBanue Ghopmyn npu konupoBaHnuu. OTHOCUTENbHAS, aOCOMIOTHAS
Y CMEIIIaHHAas aapecarus

4.5

VY cnoBHBIE BBIUKCICHUS B 3JIEKTPOHHBIX TaOnunax. CyMMUPOBaHHUE U MTOACYET
3HAQUYEHMM, OTBEYAIONIUX 3aJJaHHOMY YycloBUI0. O6paboTka 0oyblnX HAOOPOB
JTAHHBIX. YMCTIEHHOE MOJICTMPOBAHUE B AJIEKTPOHHBIX TaOIUIaX
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