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QdenepanbHas pabouas nporpamma o ydeOHomy mpenmery «WHpopmaTukay
(Oa3oBbBINi ypoBeHB) (TpenMeTHas oOiacTh «MaTtemaTnka u WHGOpPMATHKaAY») (Ianee
COOTBETCTBEHHO — IMporpamMma 1o uH(popmaTuke, uUH(POPMATHKA) BKIIOYAET
MOSICHUTEJIbHYI03aIUCKY,COAEPKAHNE00yUEHU S, [NIAHUPYEMBIEPE3YIHbTaTIOCBOCHUS
IpOTpaMMbIIONH(OpMATHKE, TEMAaTHIECKOCTIIIaHUPOBaHUE, TIepeueHb(KOAN(PUKATOD)
pacmpe/ieieHHbIX IO KaccaMm TpOBEpsIeMbIX TpeOOBaHHWA K pe3ylbTaTaM OCBOCHUS
OCHOBHOHO0OPa30BaTEIbHOUIIPOTPAMMBIOCHOBHOTOOOIIIETO00PAa30BaHUs  HAJIEMCHTOB
coziepKaHUATTOMH(POPMATHKE, IEpeueHb(KOIU(DUKATOP ) TPOBEPAEMBIXTPEOOBAHUI K
pe3yibTaTaM OCBOEHHUSI OCHOBHOM 00pa3oBaTesibHOM MPOTrpaMMbl OCHOBHOTO OOIIEro
0o0pa30BaHMs U IJIEMEHTOB COJEp>KaHuUs IO HH(OPMATHKE.

HOACHUTEJ/IBHAA3SAIINCKA

[IporpaMMa 1o wuHpOpMaTUKE Ha YPOBHE OCHOBHOIO 00IIero o0pa3oBaHUs
COCTaBJieHa Ha OCHOBE TpeOOBaHMUH K pe3ylbTaTaM OCBOCHHS OCHOBHOMU
00pa3oBaTeNbHONIPOrPaAMMBIOCHOBHOT000IIET000pa30BaHus, TPEICTABICHHBIXB
dI'OC 000, a takxe deaepanbHO paboydeil MporpaMMbl BOCTIUTAHHUS.

[IporpamMma mo mHpOpMaTHKE TaeT MPEACTABICHHUE O IIENAX, OOIICH CTpaTeruu
00y4eHMs,BOCTUTAHUSUPA3BUTHA00YHAIOIINXCICPEICTBAMUMH(POPMATUKIHA  0a30BOM
YpOBHE, YCTaHABJIMBAET 00s3aTEIILHOE MPEMETHOE COJIEpKaHue, MPEIyCMaTPUBACT €T0
CTPYKTYypHUPOBaHHE TIO pa3JiesiaM U TeMaM.

[IporpamMMa mo HHQOpPMATHKE ONpEAENseT KOJIUYECTBEHHBbIE M KayeCTBEHHbBIE
XapaKTepUCTHKNYYeOHOrOMaTepHaIaIIKaKJ0TOT01an3yYeHHSI, BTOMYHCIIE TUTS
COJIepKATEIbHOTO HAMOJHEHUSI PA3HOTO BHJIa KOHTPOJIA (MIPOMEXYTOUHON aTTECTAIlUU
00y4aromuxcsi, BCEPOCCUUCKUX MPOBEPOUYHBIX pPAOOT, TOCYAAPCTBEHHOW HTOTOBOM
aTTECTAIlUH ).

[Iporpamma mo uHGOpMATHKE SIBISETCS OCHOBOM JJII COCTaBJIEHUSI aBTOPCKUX
y4eOHBIX MPOTrpamMM, TEMATHIECKOTO TUTAHUPOBAHUS Kypca YUUTEIEM.

emssmu  w3ydenuss WHGOPMATUKM HA  YPOBHE  OCHOBHOTO  OOIIETO
00pa30BaHUSISABIISIOTCS:

dbopMUpOBaHHE OCHOB MHPOBO33PEHHsI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HayKM HWHQPOPMATUKH, JOCTHKEHHUSIM HAyYHO-TEXHUUYECKOIO
IporpeccanoOIeCTBEHHONIPAKTUKH,3aCUETPA3BUTUAIIPEACTABICHU 00 HMHpOpManuu
KaKk O BaKHEHIIeM CTpaTernyeckoM pecypce pa3BUTHS JIMYHOCTH, TOCYAAapCTBa,
oOmecTBa, TMOHMMAaHMS PO HMHQPOPMAIMOHHBIX TPOIECCOB, HH(POPMAITMOHHBIX
pecypcoB ¥ MH(MDOPMAIMOHHBIX TEXHOJOTHA B YCIOBHUSAX LU(POBOIM TpaHChHOpMALMH
MHOTHUX c(ep )KHU3HU COBPEMEHHOTO OOIIECTBA;

o0ecrieueHrne  yCJIOBUH, CIOCOOCTBYIOIIMX  PAa3BUTHIO  aITOPUTMUYECKOTO
MBIIIUICHUSAKAKHE00X 0 TUMOTOYCIOBUATIPOPECCHOHATBHONACSI TETFHOCTHB
COBPEMEHHOM  HH(OPMALIMOHHOM  OOIIECTBE, MPEANOIAralouEero CcrnocoOHOCTb
oOyyaronierocsi pa3ouBaTh CI0KHbIE3a/1a4yl HA0OJIEEnPOCThIENO/13a/1a41, CPABHUBATh



HOBBIC 3aJ]ayMl C 3a/lauaMy, PEUICHHBIMH paHee, ONPENENsITh IIaru Ajs JTOCTHKEHUS
pe3ynibTaTa U Tak Jajee;

dbopMupoBaHHEe U  pPa3BUTHE KOMIETEHUUH oOydalomuxcs B  o0nacTu
UCTIONB30BaHUSl MH(OPMAIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJOTHI, B TOM YHCIE
3HaHWW, YMEHMH U HaBBIKOB paboThl ¢ uHpoOpMalued, NporpaMMUpPOBaHUS,
KOMMYHHUKAIIU B COBPEMEHHBIX LHM(PPOBBIX CcpeAax B YCIOBUAX oObOecreueHus
nH(pOopMaIIMOHHOM 06€30MaCHOCTH JTUYHOCTH 00YYaIoIIerocs;

BOCIIUTAHHEOTBETCTBEHHOTOMN30MPaTEIbHOTOOTHOLIEHUSKMH(POPMAITUUCYYETOMIT
PaBOBBIXMAITHYECKUXACTIEKTOBEEPACIIPOCTPAHEHHU S, CTPEMIIEHUAKITPOI0KEHUI000Pa30B
aHUABOOJACTUMH()OPMALIMOHHBIXTEXHOJIOTUMH  CO3MJATENbHOM  JIEATEIBHOCTH  C
IPUMEHEHUEM CPEJCTB MHPOPMAIIMOHHBIXTEXHOJIOTHH.

NupopmaTnkaBOCHOBHOMOOIIIEMOOPA30BAHUNOTPAKACT:

CYIIHOCTHUH()OPMATHKUKAKHAY YHON AU CIIUTIINHBI, N3y YaroIeH3aKOHOMEPHOCTH
POTEKAHUSNBO3MOKHOCTHABTOMATU3AIMNHUH()OPMALIMOHHBIXIIPOIIECCOBB  Pa3IMUHBIX
CUCTEMAX;

OCHOBHBIE 00JIaCTH MPUMEHEHHSI THPOPMATHKH, MPEKIE BCEro MHPOPMAIIHOHHBIE
TE€XHOJIOTUHU, YIIPABICHUE U COLUANBHYIO CPEpY;

MEXIUCUUTUTMHAPHBIN XapakTep UH(POPMaATHKU u
UH(OPMAIMOHHOUIEATEIBHOCTH.

Nzydyenne mH(pOpMATUKH OKa3bIBaeT CYLIECTBEHHOE BJIMSHHE Ha (hOPMUPOBAHHE
MHUPOBO33pEHUsI O0YYaOIIErocs, €ro >KMU3HEHHYIO MO3MUIUI0, 3aKJIaJbIBA€T OCHOBBI
NOHMMAaHUsl NPUHUIUIOB (YHKIMOHUPOBAHUS U MCHOJIb30BAaHUS HH(DOPMALIMOHHBIX
TEXHOJIOTHMKaKHEO0OX0IMMOTOMHCTPYMEHTAIIPAKTHIECKIITI0001eATeIbHOCTH "
OIHOTO M3 HauOoyiee 3HAYUMBIX TEXHOJOTMYECKUX JOCTHKEHHUH COBPEMEHHOMU
HUBMWIM3AlMK. MHOTME TpeaMETHbIE 3HAHUS M CIOCOOBI JEATEIBHOCTH, OCBOCHHBIE
00ydJaromuMuCsl MPU W3yYeHHH WH(POPMATHUKU, HAXOIAT MPUMEHEHHE KaK B paMKax
00pa30BaTeNbHOrONPOLECCANPUU3YUCHUUPYTUXITPEIMETHBIX00IaCTeH,TAK U B HHBIX
KU3HEHHBIX  CUTyallUsX,  CTAHOBATCS  3HAYUMBIMH 11 (pOpMHpOBaHUS
Ka4eCTBIMYHOCTH, TOSCTHOPUEHTUPOBAHBIHAQOPMUPOBAHUEMETAPEAMETHBIX u
JUYHOCTHBIX PE3yJIbTaTOB O0YUYECHHUS.

OcHoBHbIe3aaunyyeOHoronpeamera«udopmaTukan—chopMupoBaThy
00yJarommxcs:

MOHMMaHUE NPHUHIIUIIOB YCTPOUCTBA U (PYHKIIMOHUPOBAHUS 0OBEKTOB LIU(POBOTO
OKpPYXEHMsI, TPEICTaBICHUs OO0 MCTOPUM M TEHACHLUMSIX Ppa3BUTHS HH(POPMATUKU
nepuoja uudpoBoil TpaHchopMauu COBPEMEHHOTO OOIIECTBA;

3HaHU,yMEHUSIMHABBIKUT PAMOTHOMIIOCTAHOBKN3a/1a4,BO3HUKAIOIINXB
NPAaKTHUYECKON JESATENbHOCTH, M HX pEIIeHUS C TMOMOIIbI0 HHGOPMAIMOHHBIX
TEXHOJIOTHA, yMEHHSI U HABBIKK ()OPMaTM30BAaHHOTO OTMCAHUS MTOCTABICHHBIX 3a71a4;

0a30BBIC3HAHUI00MH(OPMATTIOHHOMMOICIIUPOBAHUN, BTOMYHICIIC 0
MaTeMaTHYECKOM MOJEIINPOBAHNY;



3HAHKE OCHOBHBIX aJITOPUTMHUYCCKUX CTPYKTYP M YMEHUE NMPUMEHSTH 3TH 3HAHUS
JUTSI IOCTPOCHHMSI AJITOPUTMOB PEIICHUS 33724 110 UX MaTEeMAaTUUECKUM MOJIETISIM;

YMEHUS W HABBIKA COCTABJICHHUS MPOCTHIXIIPOTPAMM MOTOCTPOCHHOMYAITOPUTMY
Ha OJTHOM M3 SI3BIKOB TIPOTPaMMHPOBAHUS BBICOKOTO YPOBHSI;

YMEHHS U HABBIKK PPEKTUBHOTO HCIIOIH30BAHUS OCHOBHBIX THUIIOB TPUKIIATHBIX
porpamMm(TPUIOKEHHIH )00IIIeTOHA3HAYCHUIMUH(DOPMAITMOHHBIXCUCTEM [IJIST PEIICHMUS
C UX TMIOMOIIIBIO MPAKTHYECKUX 3a/1a4, BJaJcHUEe 0a30BRIMH HOpMaMU HHPOPMAITHOHHOM
ATUKHU U TIpaBa, OCHOBaMU UH(OPMAITMOHHOM 0€3011aCHOCTH;

yMEHHE TPaMOTHO HWHTEPIIPETUPOBATH PE3YIbTAThI PEIICHUS MPAKTUICCKUX 3a7ad
CIIOMOTIEIOMH(GOPMAITMOHHBIX TEXHOJIOT U, IPUMEHATHIIOTY YCHHBICPE3YIbTaThI B
MPAKTUIECKOM JESITEIILHOCTH.

[Hern w 3amaum u3ydeHUss HWHPOPMATUKHM HA YPOBHE OCHOBHOTO OOIIIETO
00pa30BaHUSIONPEACTSIOTCTPYKTYPYOCHOBHOTOCOIEPKAaHUydeOHOTOTIPEIMETa B BHUJIC
CIIEIYIOIIUX YETHIPEX TEMATUICCKUX Pa3/IeIIOB:

U poBasITPaMOTHOCTD;

TEOPETUYECKUEOCHOBBIMH(OPMATHKH; aJITOPUTMBI

U TIPOTPaMMHPOBAaHNE; HHPOPMAITMOHHBIC

TEXHOJIOTHH.

OO6mieeuncioyacoB, PEKOMEHAOBAHHBIXUISI M3y4YeHHS WH(GOPMATHKHA Ha0a30BOM
ypoBHe,—1024aca:B7kinacce—34uaca(lyacBuenento),s8knacce—34uaca (1 yac B Heen0),
B 9 kiacce — 34 gaca (1 4ac B Henen).



COAEP KAHUEOBYYEHUA
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HudpoBasirpaMoOTHOCTH
Komnvromep—ynusepcanvroeycmpoiicmeoobpabomkuoaHHbIX.

KomnbroTep—yHUBEPCATBHOEBBIUUCIUTEILHOCY CTPOMCTBO,pad0TAIOIIEETIO
nporpamMe. THUIIBI  KOMIIBIOTEPOB: MEPCOHAIBHBIE KOMIIBIOTEPBI, BCTPOCHHBIE
KOMITBIOTEPHI, CYTIEPKOMITBIOTEPHI. MOOUITLHBIE YCTPOUCTBA.

OCHOBHBIEKOMITOHEHTBIKOMIIbIOTEpanixHazHauenue.l Ipouieccop.OneparuBuas  u
JIOJITOBPEMEHHAs MaMsATh. Y CTpOHCTBa BBOJIa M BbIBOJA. CEHCOPHBIM BBOJ, JATUUKU
MOOWMJIBHBIX YCTPOUCTB, CPEACTBA OMOMETPHUICCKON ayTeHTU(DUKAIINH.

Ucropust  pa3BUTHSA  KOMIBIOTEPOB U MPOTPAMMHOTO  OOECredYeHHUs.
[TokoneHussKoMIbIOTEPOB. COBPEMEHHBIETEHICHIIUNPA3BUTUSKOMITBIOTEPOB. CyniepKOMI
BIOTEPBL.

[TapannenbHbIEBBIYUCIEHUS.

[lepconanpubilikoMmnbioTep.I[IporieccopueroxapakTepucTUKHU(TaKTOBAsIHACTOTA,
pa3psiiHocTh).OnepaTuBHasnamMaTh. JJoaroBpeMeHHasmaMsTh. Y CTpOMCTBABBOAAUBBIBO/T
a.00beMXpaHUMBIX TAHHBIX (OTIEPATHBHASTIAMATHKOMITBIOTEPA, KECTKUN
UTBEPAOTEILHBINIUCK,TOCTOSHHASITIAMATECMAPTHOHA ) ICKOPOCTHIOCTY AT
Pa3JIMYHBIX BUJIOB HOCUTEIICH.

TexHukabe30nacHOCTUUNPABUIAPAOOTHIHAKOMIIBIOTEPE.

IIpoepammuluoanmsie.

[Iporpammuoe  oOecriedyeHue  KoMmmbloTepa.  [IpukiagHoe  mporpaMMmHOe
obecrnieuenue. CucreMHoe nmporpaMMHoe obecrieueHrue. CUCTEMBI POTPAMMUPOBAHUS.
[IpaBoBas oxpaHa mporpaMMm ¢ JaHHbIX. becruiatHble W yCJIOBHO-OECIIaTHBIC
nporpammbl. CBOOOHOE MPOrpaMMHOE OOecCIieYeHHeE.

®daiinel 1 nmanku (katanoru). [IpuHIUIEI TocTpoeHus ¢ainoBeix cucteM. [loHoe
uMs daiina (manku). Ilyte k ¢aitny (manke). PaGota c¢ ¢aitmamu 1 kaTajgoramu
CpEACTBaMHM ONEPAIMOHHON CHUCTEMBI: CO3JaHWE, KONUPOBAHUE, IEPEMEIICHUE,
nepeuMeHOBaHue U ynajaeHue ¢aiaoB U namnok (karanoron). Tumsl ¢aiiaos. CBoicTBa
daiinoB. XapakTepHble pa3Mepbl (alIOB Ppa3IMYHBIX TUIOB (CTpaHUIA TEKCTA,
JJIEKTPOHHAsE KHWra, (ororpadus, 3amnuch NECHU, BUICOKIUI, IOJTHOMETPAKHBIN
bunbM). ApxuBanusg JaHHBIX. lcnonib3oBaHue NporpaMM-apxuBaToOpoB. DailinoBbiit
menepkep. [louck daiinoB cpercTBamMu OrnepauoHHON CUCTEMBI.

KoMmnbroTepHbIEBUPY CHIUIPYTHEBPEAOHOCHBIETIPOrpaMMbl. I [porpammebl TUISt
3alIUTHI OT BUPYCOB.

Komnvromepuviecemu.

OO0beauHeHue KoMmbloTepoB B ceTh. CeTh MHTepHET. BebO-cTpanuiia, BeO-cait.
CrpykrypaanapecoBBed-pecypcoB.bpaysep.IlouckoBriecuctemsl. [loucknapopmaruu 1o
KIIFOUEBBIM CJIOBAM M MO M300pakeHuto. JlocToBepHOCTh MH(OpMAIUK, TOITYYEHHON U3
HNHurepHera.



CoBpeMEHHBIECEPBUCHINHTEPHET-KOMMYHUKALIHAH.



CeTeBONITUKET,0a30BbICHOPMBIMH()OPMAIIMOHHOMATUKUN  TIpaBanpupadoTe B
Nurepuere. CtpaTeruu 6e3omnacHoro noseaeHus B Miutepuere.

TeopeTnueckneocHOBHINHGOPMATUKH
Hnpopmayusuungopmayuonnvienpoyecchni.
NHpopmanins—oIHOM30CHOBHBIXITOHSTUICOBPEMEHHONHAYKH.
WudpopmanuskakcBeeHUS, IPeAHA3HAYCHHBICIISIBOCTIPUSA TUSYETTOBEKOM, u
uHpopManus KaK JaHHbIE, KOTOpbIE MOTYT OBITH 00paboTaHbI
ABTOMATU3UPOBAHHOWCUCTEMOM.
JIMCKPETHOCThIaHHBIX. BO3MOXKHOCTHOMUCAHUSHETPEPHIBHBIXOOHEKTOBH
IPOLIECCOB C MOMOUIbIO AUCKPETHBIX JAHHBIX.
WupopManimoHHbIE  MPOLECChl — MPOLECCHl, CBSI3aHHBIE C  XPAHEHHEM,
peoOpa3oBaHUEM U Nepeaayueii TaHHbIX.

IIpeocmasnenueungopmayuu.

CumBoin. Andasur. MomHocts andasuta. PazHooOpasue S3bIKOB U an(aBUTOB.
EctecTBenHbIenopManbHbIEA3bIKI. AJIPaBUTTEKCTOBHAPYCCKOMSI3bIKE. [|BONYHBIIM
angasut. KonmnyecTBO BCEBO3MOXKHBIX CJIOB (KOJOBBIX KOMOMHAIMI) (UKCHPOBAHHOMN
JUIMHBL B ABOoMYHOM andasute. [IpeobpazoBanue mo0oro andaBuTa K JIBOUYHOMY.
KonuyectBo  pa3nuuHbIX  ciloB  (UKCHpPOBaHHOW  JIJauWHBI B andaBure
oTnpeIeIeHHOMMOITHOCTH.

KoaupoBanue cuMBOJIOB OJHOTO andaBuTa ¢ MOMOIIBIO KOJAOBBIX CJIOB B JAPYrOM
andasuTe, KOAOBas TaOIULIA, TEKOTUPOBAHUE.

JBonunbiii koja. IlpencraBieHue JaHHBIX B KOMIIBIOTEpE KaK TEKCTOB B
JnBOMYHOMAas(haBUTE.

Nudopmanmonnsiii 00beM JaHHBIX. BUT — MUHHMMAaNbHAs €JUHUIA KOJIMYECTBA
uHpopMaIuu — ABOMYHBINA pa3psia. EquHUIEI n3Mepenus MHPOPMaLMOHHOTO o0beMa
NaHHBIX. but, 0aliT, KMI00aNT, MeradbalT, ruradamT.

CkopocTh niepeiayu JaHHbIX. EIMHUIIBI CKOPOCTH TIepeiaun JaHHBIX.

Koauposannerekcros.PaBHomMepHbIlikoA. HepaBHOMepHbINiKOA. KOtnpoBKa
ASCII. BocemubutHbie KOaupoBku. Ilonstue o komupoBkax UNICODE.
JlekonupoBaHre COOOIIEHUM C HKCIOJIb30BAaHUEM PABHOMEPHOTO M HEPABHOMEPHOIO
kozaa. lunpopMalmoHHbIi 00bEM TEKCTA.

UckaxxennenHpopmauunpurepeaaye.

O61ee npeacTaBieHue 0 HU(OPOBOM MPEICTABICHUHN ayTUOBU3YAJIbHBIX U JIPYTUX
HEIPEPHIBHBIX TaHHBIX.

Konuposanuerngera.l{seroBeiemonenu.MonensRGB.I'mybunakoaupoBaHusi.
[Tanmutpa.

PactpoBoe M BEKTOpHOE TNpeACTaBICHUE U300pakeHWi. [IuKcenb.

OuenkanHopmMamoHHOTO 00bemMa rpadUuecKUX JaHHBIX IS
PacTpoOBOTO U300paKCHHUS.

KoaupoBanuesByka.Pa3psaHocteruactorazanucu. KoanuecTBOkaHaIOB3aIMCH.

O1neHKaKOJIMYeCTBEHHBIXTAPAMETPOB,CBSI3aHHBIXCIIPE/ICTABIIEHUEMUX PAHEHUEM3BY K
OBBIX (haiiJIoB.



NuapopManmoOHHBIETEXHOJIOTHH
TexcmogviedoKyMeHmul.

TexcToBbIE JOKYMEHTHI U MIX CTPYKTYpPHBIE 3JIEMEHTHI (CTpaHuUIla, ad3all, CTPOKa,
CJIOBO, CUMBOJ).

TexcToBbIIIPOIIECCOP—UHCTPYMEHTCO3IaHUS,PETAKTUPOBAHUS u
dbopmatupoBanus TekcToB. [IpaBmima ©Habopa Tekcra. PemgakThpoBaHue TEKCTa.
CaolicTBa CHMBOJIOB. [Ipudr. Tunbl mpudToB (pyOnensie, C

3aceykaMu,MoHoIMpuHHbIe). [lomyxupHoen KypcuBHoeHauepTaHue. CBoiicTBaab3alleB:
IpaHulbl,a03alHbBIA  OTCTYII, WHTEpBajl, BbIpaBHUBaHUE. IlapameTpbl CTpaHHILIBL.
CruneBoedopMaTupoBaHUE.

CtpykTypupoBaHUEHH(DOPMAITUUCITOMOIIBIOCITUCKOBUTAOIIHII.
MHuoroypoBHeBbiecTIHCKH.J[00aBIeHNETA0IUIIBTEKCTOBBIEJOKYMEHTHI.

BceraBka u300pakeHWi B TEKCTOBbIE JOKYMEHThl. (OO0TekaHue W300pakeHui
TeKCTOM. BKITI0UEeHNEBTEKCTOBBIAIOKYMEHTANATpAMM, (POPMYJIT, HyMEPALIMUCTPAHHII,
KOJIOHTUTYJIOB, CCBUIOK U IPYTUX 3JIEMEHTOB.

IIpoBepka mnpaBonucanus. PaccraHoBka IepeHOCOB. ['0J0COBOM BBOJ TEKCTA.
Onrtuueckoe pacno3HaBaHue TekcTta. KommbroTepHblil mnepeBoi. Mcmosb3oBaHue
cepBucoB MuTepHera st 00pabOTKH TEKCTA.

Komnviomepunasiepaghuxa.
3HakoMcTBOCTpaduueckuMupenakropamu.Pactpossiepucynku.Micnons3oBanue
rpauUecKuX MPUMHUTHBOB.

Omnepar  peAaKTUPOBaHUS TpapUUICCKUX OOBEKTOB, B TOM YHCIIC ITU(PPOBBIX
dboTorpaduii: n3MeHEeHHEepa3Mepa, 00pe3ka, MOBOPOT, OTPaKEeHHE, padboTaco0IacTIMU
(BBIZIETICHUE, KOTUPOBAHNKE,3ATMBKAIIBETOM ),KOPPEKITUAIIBETA, IPKOCTUA KOHTPACTHOCTH.

Bekropnas rpaduka. Co3gaHue BEKTOPHBIX PUCYHKOB BCTPOCHHBIMU CPECTBAMU
TEKCTOBOTONPOIECCOPAUTUIPYTUXITPOrpaMM(TIpuiioxkeHmi ). [Jo0aBieHueBEKTOPHBIX
PUCYHKOB B JJOKYMCHTBI.

Mynvmumeoutinvienpezenmayuu.
[ToaroroBkamynpTuMeuiHbIXIpe3eHTaMi. Crnaiin.Jlo6aBieHuenacnaia Texkcrau
n300paxkeHnid. PaboTa ¢ HECKOJIBKHUMM ClIalIaMH.
JloGaBieHneHacHai1ay IMOBU3YaIbHBIX TaHHBIX. AHUMAaIHsL. [ UepCcChUIKH.

8 KIIACC

TeopeTnueckneoCHOBLIMH(OPMATHKH
Cucmemvicuucnenus.

Hemno3unmonueie U MO3UIIMOHHBIE CUCTEMBI cuucieHus. AmndaBut. OcCHOBaHUE.
PasBepuytast ¢dopma 3ammcu uymcma. llepeBom B JECATUYHYIO CHUCTEMY 4YHCE,
3allMCAaHHBIX B JPYTUX CUCTEMAX CUUCIICHUS.

PumckasicucremacuucieHusl.



JBonunasicuctemacuucienus.IlepeBoauensix uucensnpenenax or0go 1024 B
JIBOMYHYIO CUCTEMYy cuuclieHus. BoceMepuuHas cuctema cumcieHus. IlepeBon uuncen
U3 BOCBMEPUYHOM CHUCTEMbl B JIBOMYHYK) U JCCATUYHYIO CHUCTEMbl M OOpaTHO.
[IlecTHaanaTepuyuHas cucTteMa cuuciieHus. llepeBon uucen M3 IIECTHAALIATEPUUYHOM
CHUCTEMBI B IBOMYHYIO, BOCBMEPUYHYIO U JIECITUYHYIO CUCTEMbBI U 0OPaTHO.

ApupmMernyeckreonepauuuBIBONYHONCHCTEMECUNCICHHUS.

DnemenmuiMamemamuidecKOUI02UKU.
Jlornueckue BbICKA3bIBAHUS. Jlornueckue 3HAYCHUs BBICKA3bIBAHU .
DJleMEHTapHBIECOCTaBHBIEBBICKA3bIBaHU . JlIornueckueonepanum:
«» (KOHBIOHKIUS, JIOTHUYECKOE YMHOXXEHHE), «WIN» (IAU3BIOHKIMS, JOTHYECKOe
CIOXEHME), «He» (normyeckoe oTpuiianue). I[IpuopuTer JOrHYECKHX Omeparui.
Onpenenenne MCTUHHOCTA COCTAaBHOTO BBICKA3bIBAHUS, €CIM HM3BECTHBI 3HAUYCHUSA
MCTUHHOCTUBXOASAIINXBHET03JIEMEHTAPHBIXBbICKA3bIBAHU M. JIOTHUECKUEBBIPAKEHUS.
[IpaBuna 3anucu joruyeckux BblpaxkeHuil. [locTpoeHue TabnMl] UCTUHHOCTH
JIOTUYECKUX BBIPAXKECHUI.
JlornuecknesneMeHThl. 3HAKOMCTBOCIOT MY ECKUMUOCHOBAMUKOMITBEOTEDPA.

AJITOPUTMBIMIIPOTPAMMHUPOBAHNE
Hcnonnumenuuanzopummovi. Ai2opummuyuecKUeKoHCmpyKyuu.

[TonsTueanropurma.MlcnonHUTENMANTOPUTMOB. AITOPUTMKAKIIIAHYIPABICHUSACTT
OJIHUTEJIEM.

CaoiictBa anroputma. CrnocoObl 3amucu ajroputMa (CJIOBECHBIM, B BUJIE OJIOK-
CXEMBI, TporpamMmma).

AnropurMudeckue KOHCTpyKuuu. KoHcTpykuusi «cnempoBaHue». JInHeHHbIN
anroput™M. OTPaHUYEHHOCTh JIMHEWHBIX AJITOPUTMOB: HEBO3MOXHOCTh MPEIYCMOTPETh
3aBUCHUMOCTb TIOCJIEIOBATENILHOCTH BBITIOJIHIEMBIX IEMCTBUNA OT UCXOJHBIX JAHHBIX.

KoHcTpyKIusi«BeTBICHUE)  TTOTHAsIMHENOIHAsihOpMbL. BeITIOJIHEHUE
WHEBBINOJIHEHHUEY CIIOBUSI(MCTUHHOCThUIIOAKHOCThBBICKa3bIBaHus ). I I[pocThie u
COCTaBHBIE YCIIOBUS.

KoHCTpyKIIMA«IIOBTOPEHU S : IUKIIBIC33IAHHBIMYKCIIOMIIOBTOPEHHM, C YCIOBUEM
BBITIOJTHEHUS, C IEPEMEHHOM IUKJIA.

PazpaboTkanisihopMaibHOTOUCTIOTHUTENSAITOPUTMA, TPUBOISIIIETO K
TpeObyeMoMy pe3yJIbTaTy MPU KOHKPETHBIX UCXOHBIX JaHHBIX. Pa3paboTka HECI0KHBIX
AJITOPUTMOB C MCIOJIb30BAHHEM IIUKJIOB M BETBJICHUH ISl ypaBjieHUs: (popMaabHBIMU
HCHOJHUTEIISIMH, TaKUMH KakK Pobor, Uepenanika, YepTeKHUK.
BrinonHeHneanropuTMOBBPYUYHYI0 M HAKOMIIbIOTEPE. CHUHTAKCUYECKUEN JIOTUYECKUE
omuoOku. OTKa3bI.

A3biknpocpammuposanusi.
S3bik  mporpammupoBanust (Python, C++, Ilackans, Java, C#, IIkoyibHbIi
ANTOPUTMUYECKHUN SI3BIK).
CucremMarnporpaMMupoOBaHUs : PEIAKTOPTEKCTAMPOrPAMM, TPAHCISATOP,0TIA UK.
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[lepemennasi: THII, UMs,  3Ha4yeHHe. Llensie,  BelleCTBEHHBbIE U
CUMBOJIbHBIETIEPEMEHHBIE.

Omnepatop mpucBauBaHus. ApUMETUYECKHE BBIPAKEHUS U TOPSIOK UX
BbIuKclieHns. OnepauurcueIbIMUYUCIaMU: IeTI0YUCIIEHHOEACTIEHUE,0CTaTOKOT
JEJICHMUS.

BerBnenus. CocTaBHbI€ yCIOBHS (3aIIUCh JOTHYECKUX BBIPAXKEHUN HA U3yYaeMOM
s3bIKETIpOrpaMmMupoBanusl ). Hax ok 1eHneMUHUMYManMaKCUMYyMan3 By X, TPEXUUETHIPEX
yuces.PereHnekBapaTHOroypaBHEHHS], UMEIOIIETOBEILECTBEHHBIEKOPHHU.

JuanoroBast oTjaka MporpaMM: MOLIArOBOE BBIIIOJIHEHHE, MPOCMOTP 3HAYECHHI
BEJIMYHH, OTJIaIOYHBINA BBIBOJ], BRLIOOP TOYKH OCTAHOBA.

Hukn ¢ ycnoBuem. Anroput™m EBkinga nms HaXxoxXAeHUs HaMOOJBIIETro OOIIEro
JENHUTENAIByXHaTy paibHbIXurcel. Pa3zonenne3anucuHaTy paibHOrouncia B
MO3UIIMOHHOM  CHUCTEME€ C OCHOBaHHMEM, MEHBIIMM WM paBHeiM 10, Ha
OT/ICJIbHBICTIU(PBHL.

[uxncnepeMeHHON. AJITOPUTMBIIPOBEPKUAETUMOCTHOAHOT OLIETIOTOYUCIIA Ha
Jpyroe, IpoOBEPKHU HATYpaJIbHOTO YKCIIA Ha POCTOTY.

OOpaboTka CUMBOJIBHBIX JaHHBIX. CHMBOJIBHBIE (CTPOKOBBIC) TIEPEMEHHBIC.
[TocumBonpHas 00paboTka cTpok. [lomcyeT 4acTOThl MOSBICHHUSI CUMBOJIA B CTPOKE.
Bcerpoennsie pyHkiuu a1 06paboTKH CTPOK.

Ananuzaneopummos.

OnpeneneHne BO3MOXKHBIX PpE3yJbTATOB pabOThl alroOpuTMa NpHU  JaHHOM
MHOXECTBE BXOJHBIX JAHHBIX, OINpPEJICICHUE BO3MOXHBIX BXOJHBIX JaHHBIX,
NPUBOMSIIUX K JAHHOMY PEe3yJbTaTy.

9 KITACC

HugpoBasirpaMOTHOCTH
I'nobanvuascemv Mnmepnemucmpame2uube30nacno2ono08e0eHUss Heu.
I'mo6ansrasiceTeMaTEepHET.IP-anpecaysnoB.CeTeBoexpaHeHuEJaHHBIX. M eTOIbI
WHIMBHUIYAIIbHOTO U KOJJIEKTUBHOTO pa3MelleHusi HOBoi mHpopMmanuu B MHTepHeTe.
Bonbuive nannbie (MHTEPHET-AAHHBIE, B YACTHOCTH JIaHHBIE COITUANIbHBIX CETEH).
[Tonsitue 00 wuHPOPMAIMOHHON O€30MaCHOCTH. YTPO3bl HHGPOPMAIIMOHHOMN
0e30macHOCTUNIPUPAOOTEBIII00ATBLHONCETUMMETOABIIPOTUBOACHCTBUsINM. [ [paBuia
0e3zonacHoiayTeHTUDUKanuu.3anurtarnaHoiinapopmaruusaTepuere. besonacunie
ctparernu noseaeHus B Unrepuere. [Ipenynpexaenne BOBIEUSHNS B JECTPYKTUBHBICH
KpUMUHAJbHbIE  (OPMBI  CETEBOM  aKTUBHOCTH  (KMOEpOYyJIMHT, QUIIUHT U

IpyruedopMsl).
Pabomasungopmayuonnomnpocmpancmse.
Buner nestenpHOCTH B HMHTEpHETE. WHTEPHET-CEPBUCHI: KOMMYHUKAITMOHHBIC

CepBUCHI (MOYTOBAs cyk0a, BUI€0-KOH(EPEHI-CBA3b U IPYTUE), CIIPABOUYHBIE CITY>KObI
(KapThl,pacUCaHUSIHAPYTHUE),TOUCKOBBIECITYKOBI,CITYKOBIOOHOBICHUS
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IPOrPaMMHOT0 OOecrieueHuss U Jpyrue ciykObl. CepBHCHI TOCYJIapCTBEHHBIX YCIYT.
OOGaunble XpaHWiWINa JaHHBIX. CpeacTBa COBMECTHOW pa3pabOTKH JTIOKYMEHTOB
(onnaiin-oducs).IIporpammHoeobecniedeHUEKaKBEO-CEPBUC: OHIAHHOBBICTEKCTOBBIE U
rpaduyecKue peaaKkToOphl, CPebl pa3pabOTKU TPOrpaMM.

TeopeTuueckneoCHOBbINH(OPMATUKH
Mooenuposanuekakmemoono3HaHusl.

Mopenb. 3amauu, pemaeMble C TMOMOIIBI0 MozenupoBaHus. Kiaccuduxanuum
Moeneit. MatepuanbHbie(HaTypHBIC )JMHHPOPMaITMOHHBIEMO1esi. HenpeprIBHBICH
nuckpeTHele  monenu.  Mwmurtanmumonnsie  Mozenu. Urpossle  mogenu.  OlieHka
COOTBETCTBUS MOJIEIIH MOJICTUPYEMOMY OOBEKTY U IEJISIM MOJCITMPOBAHHUS.

Tabnuunsiemoienu. TabnuIakaknpe1CTaBIeHUEOTHOLICHUSI.

baspl nanubpix. OTOOP B TaONHIIE CTPOK, yAOBICTBOPSIONINX 33JAHHOMY YCIIOBHIO.

I'pad.Bepmmna,pedbpo,myTh. OpueHTHPOBAaHHBIEMHEOPUEHTUPOBAHHBIETPA(EI.
JlnunHa (Bec) pebpa. BecoBas maTpuna rpada. JiimHa myTu Mexay BeplIMHamMu Tpada.
[Tonck ontumaneHOTrO TyTH B Trpade. HauanpHas BepmmrHa (MCTOYHWK) W KOHEUHAs
BepIIMHA(CTOK)BOPHEHTHPOBaHHOMTpade. BerancieHneKoanyecTBamy Tei B
HaIpaBJIEHHOM aIllUKINIecKoM Trpade.

Hepero. Kopenb, BepinHa (y3ein), JUCT, peOpo (ayra) aepeBa. BricoTa aepesa.
[TomnepeBo. Ilpumepsl  wcmonb3oBaHWsl — JepeBbeB. llepebop  BapwaHTOB ¢
TIOMOIIBIOIEPEBA.

[lonsiTme MaTeMaTHYeCKONW MoOJenu. 3ajadd, perraeMple ¢ MOMOIIBIO
MaTEMaTHYECKOTO (KOMIBIOTEPHOTO) MoOJACIupoBaHus. OTinune MaTeMaTHYCCKON
MOJIJIM OT HATYPHOUN MOJIENIN U OT CJIOBECHOTO (JIUTEpaTypHOT0) OMHUCaHUsI 00BEKTA.

Dranbl KOMIBIOTEPHOTO MOJICIMPOBAHUA: IIOCTAHOBKA 3aJlayd, TOCTPOCHHE
MaTEeMaTHYECKOH MOJCIH, TpOrpaMMHas peaju3alus, TECTHPOBAaHWE, IPOBEICHHE
KOMIIBIOTEPHOTO IKCIIEPUMEHTA, aHATIU3 €r0 PEe3yIbTaTOB, YTOYHEHHUE MOJICIIH.

AJITOPUTMBIMIIPOTPAMMHUPOBAHNE
Paspabomkaanzopummosunpocpamm.
Pa3zbuenuesanaunnanonzanaun.CocTaBieHHEAITOPUTMOBUIIPOTPAMMCHCIIONH30BA
HUEMBETBIICHU, [TUKJIOBUBCIIOMOTaTEIbHBIXAJITOPUTMOB TSt yIpaBJeHUs
ucroiHuTeNIeM PoOOT wimM JpyruMu  HWCTIOJHUTENSMH, TakuMu Kak Uepemamika,
YepTe:KHUK U IPYTUMH.
TabnuunbieBennurHbI(MaccuBbl).OqHOMEpHbIEMAacCUBBI. COCTAaBIIEHHE W OTJIAJIKa
nporpamMM,  pEaTM3yIOIMX  THUIOBBIE  alTOPUTMBI  OOpabOTKH  OJHOMEPHBIX
YUCJIOBBIXMACCUBOB,HA0THOMU3SI3BIKOBIIpOoTrpamMmmupoBanusi(Python,C++,I1ackainsb,
Java, C#, llkonbHbI ANropuTMUYECKUN SI3bIK): 3aMOJHEHHE YHCIOBOIO MAacCHBa
CIIy4yallHBIMM YHCJIAMH, B COOTBETCTBHHM C (OpPMYJIOW WM IyTEM BBOJA YHCEI,
HaX0KJICHUECYMMBIAJIEMEHTOBMACCUBA,JIMHEHBIMTIIONCK3aJaHHOTO3HAYEHHUSIB MACCHUBE,
MOJCYET 3JIEMEHTOB MAaCCHBA, YJOBJICTBOPSIOIIMX 33/IaHHOMY YCJIOBHIO, HAXOXKJECHHE
MUHHMaIbHOTO (MaKCUMAJIBHOTO) 3JIeMeHTa MaccruBa. COpTUPOBKaMacCHUBa.
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O6pa60TI<a INIOTOKAa JaHHBIX: BBIYMCIICHHUC KOJMUMYECTBA, CYMMbI, CPCIHCTO
apI/I(I)MeTI/I‘IGCKOI‘O, MHWHHUMAJIBHOTI'O u MaKCUMaJIBbHOI'O 3Ha4YCHUA DJIEMCHTOB
MMOCJaACA0BATCIbHOCTH, YAOBJICTBOPAIOIMINUX 3aJaHHOMY YCJIOBHIO.

Ynpaenenue
VYnpasnenue. Curnan. OOpaTtHast cBA3b. lloilydeHue CUTHamOB OT LHU(PPOBBIX
JaTYNKOB (KAacaHHUs, pacCTOSIHUSA, CBETA, 3ByKa M Apyroro). IIpumeps! ncnosib30BaHus

MPUHITMTA00PATHOMCBA3UBCUCTEMAXYIPABICHUATEX HUYECKUMHUYCTPOUCTBAMHU c
MOMOIIIBIO TATYUKOB, B TOM YHCJI€ B POOOTOTEXHHUKE.
[TpumepbrIpoOOTU3NPOBAHHBIXCUCTEM(CUCTEMAYTIPABICHUS IBUKEHUEM B

TPAHCIIOPTHON CcHCTEME, CBapoyHas JIMHUA aBTO3aBOJa, aBTOMAaTHU3HPOBAHHOE
yIpaBjeHUE OTOIJICHUsS] J0Ma, aBTOHOMHAs CHUCTEMa YIpaBJIEHUS TPAHCIOPTHBIM
CPEACTBOM U JPYTUE CUCTEMBI).

NupopManmOHHBIETEXHOJIOT U
DnekmponHvlemadauybl.

[Tonsitue 00 31MeKTPOHHBIX Tabiuuax. TUObBl JaHHBIX B SYEHKaX AJIEKTPOHHOU
Tabnuibl. PenakrupoBanuenopmatupoBanretadbaui. BcrpoeHHbIe P YHKITUUAIA TTOUCKA
MaKCUMyMa, MUHHUMYMa, CYMMBI U CpeaHero apu(MeTnyecKoro.
CopTupoBKa/laHHBIXBBBIJIEIECHHOMIMana3oHe.  [loctpoennenuarpamm(ructorpaMma,
KpyroBas [uarpaMma, TodeuHasi Auarpamma). Beioop tuna nuarpaMmel.

[IpeobpazoBannedopmynpukonupoBanuu. OTHOCUTEbHAS,a0COTIOTHASI
CMEIIIaHHas aJpecarusi.

VYClIOBHBIE BBIYMCICHUS B 3JEKTPOHHBIX TaOiumax. CyMMHpOBaHHE U MOJCYET
3HAUYEHU, OTBEYAIOIINX 33/IaHHOMY ycia0BHI0. OO0paboTKka O0IBIIMX HAOOPOB JTAHHBIX.
YucneHHOE MOJIETMPOBAHUE B JIEKTPOHHBIX TaOIUIaX.

HnghopmayuonnviemexnonocuuscogpemenHomoowecmae.

Ponp wHGOPMAIIMOHHBIX TEXHOJIOTHMH B Pa3BUTUUM DKOHOMHUKHM MHpPA, CTPAHBI,
pervoHa. OTKpbITbIE 00pa30BaATENbHbBIE PECYPCHI.

[Ipodeccun, cBsa3anubie ¢ THGOPMATUKON U MHOOPMAITMOHHBIMUA TEXHOJIOTHSMU:
BeO-IM3aiiHep, MPOTPAMMHUCT, Pa3padOTUUK MOOWIBHBIX TPUIIOKEHHM, TECTHUPOBIIHUK,
APXUTEKTOPIPOrpaMMHOT000€CTICUeHU S, CIICIIMATUCTIIOAHATN3Y/ITaHHBIX ,CHCTEMHBIHAIM
VHUCTPATOP.
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IHNIAHUPYEMBIEPE3YJIbTATBIOCBOEHUAIIPOI'PAMMUBI 11O
NH®OPMATUKE HA YPOBHE OCHOBHOI'O
OBIHIETI'OOBPA3OBAHUA

N3yyeHnenH(popMaTUK HaypOBHEOCHOBHOIOO0IIEr000pa30BaHus HAIIPABJIEHO Ha
JOCTH)KEHHE OOYYAIOIIMMHUCS JIMYHOCTHBIX, METAlPEAMETHBIX W  MPEIMETHBIX
pE3yJIbTaTOB OCBOCHUS COAEPKAHUS YUEOHOT O IIpeMeETa.

JIMYHOCTHBIEPE3YJIBTATDBI

JInaHOCTHBIEPE3YIbTATHIMMEIOTHANIPABICHHOCThHAPCIIIEHNE3a1aUBOCTTUTAHUS,
Pa3BUTHS U COLUATTU3AINH 00YUYaOIIUXCS CPEACTBAMHU YUEOHOTO MpeMeTa.

BpesynbsraTensydeHussnH(popMaTHKMHAYPOBHEOCHOBHOTO0OIIIETO00Pa30BaHUS
yoOy4aromerocsioy 1y TchopMUpOBaHBICIIE Y IONTUETUIHOCTHRIEPE3YIbTAThI B YACTH:

1) naTpMOTHYECKOr0 BOCIIUTAHUS:

LEHHOCTHOEOTHOILIEHHEKOTEYECTBEHHOMYKYJIbTYPHOMY,HCTOPHUYECKOMYH
HAyYHOMY HACIEAHI0, MOHUMAaHHE 3HAYeHUS HMH(MOPMATHKH KaKk HAyKH B KH3HU
COBPEMEHHOr0 00IlecTBa, BIAJCHUE JIOCTOBEpHOM HHPOpMALME O MepesoBbIX
MUPOBBIXHOTEUECTBEHHBIX JOCTHKEHUAXBOOIACTUMH(POPMATUKU
UUH()OPMAIIMOHHBIXTEXHOJIOTUI,3aMHTEPECOBAHHOCTPBHAYYHBIX3HAHUSAX O LU(PPOBOH
TpaHc(opMaKu COBPEMEHHOTO O0IIECTBA;

2) TyXOBHO-HPABCTBEHHOTOBOCIIUTAHMS:

OpHUEHTAalMsl Ha MOpPAJIbHbIE LIEHHOCTM W HOPMBI B CHUTYyalHSIX HPaBCTBEHHOTO
BBIOOPA,TOTOBHOCTHOIICHUBATHCBOCTIOBEACHUEHUTIOCTYITKH, aTAKKETIOBEICHHE u
MOCTYNKA APYTUX JIOJIEH C TMO3UIMKM HPABCTBEHHBIX M IPABOBBIX HOPM C YYETOM
OCO3HAHHMSNOCIIEICTBUUIIOCTYIIKOB,aKTHBHOEHEIIPUATHEACOIUATBHBIXIIOCTYIIKOB, B TOM
yuciie B IHTEepHETE;

3) rpa:KIaHCKOTrOBOCITUTAHUS

MPEACTABICHUE O COI[MAIBHBIX HOPMax M MpaBUIaX MEXKJIMYHOCTHBIX OTHOLIECHUM
B KOJUIEKTHBE, B TOM UYHCJE B COLUAIBHBIX COOOIIECTBAaX, COOIIOJEHUE MpPaBUII
0€30MacHOCTH, B TOM 4YHUCJE HABBIKOB 0O€30MacHOrO IMOBEJCHUS B HUHTEPHET-CpE/IE,
TOTOBHOCThH K Pa3HOOOPa3HON COBMECTHOU JESATEIHHOCTH TPU BBIMOTHECHUU yUIEOHBIX,
MO3HaBaTEIbHBIX3a/1a4,CO3/TaHUNYY€OHBIXITPOCKTOB,CTPEMIICHUE K B3aUMOIIOHUMAaHUIO
¥ B3aMMOIIOMOIIM B TPOIIECCE ITON y4eOHOH NeATeIbHOCTH, TOTOBHOCTh OIICHHBATH
CBOE MOBEJICHUE U MOCTYIKU CBOUX TOBAPUIIEH ¢ MO3UIIUK HPABCTBEHHBIX U MPABOBBIX
HOPM C y4€TOM OCO3HAHUS MOCIIEICTBUN MOCTYIIKOB,;

4) HEHHOCTEHHAYYHOT ONIO3HAHUSA:
c(hOpMUPOBAHHOCTh MHPOBO33PEHUYECKUX TMPEJACTaBICHUN 00 wuHpOpMaIuu,
UH(OPMAITMOHHBIXTIPOIIECCAXUUH(OPMAITMOHHBIX TEXHOIOTUSX,COOTBETCTBYIOIIIUX
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COBPEMCHHOMY YPOBHIO Pa3BUTHS HAYKH W OOIICCTBEHHOW MPAKTUKH U COCTABJISIONINX
0a30BYI0 OCHOBY JIJIs1 IOHUMAHUS CYIITHOCTH HAyYHOW KapTHUHBI MUPA;

MHTEPECKOOYUCHUIOUTIO3HAHUIO,TI0003HATEILHOCTh,TOTOBHOCTHUCTIOCOOHOCTH
KCaM000pa30BaHUI0,0CO3HAHHOMYBBIOOPYHAIIPaBIEHHOCTUNYPOBHSIO0YYEHUS B
JIaTbHEHIIIEM;

OBJIaJICHUEOCHOBHBIMIHABBIKAMHUHCCIICIOBATEIHCKOMICSITEIbBHOCTH,yCTAHOBKA HA
OCMBICJTICHUE OIIbITa, HAOTIOIEHNH, TIOCTYIIKOB U CTPEMJICHHE COBEPIICHCTBOBATH MyTH
JOCTHKEHUS WHINBUYATBHOTO U KOJJICKTHBHOT 00 IarOmoJIyJus;

c(hOpMHUPOBAHHOCTh HMH(POPMAITMOHHON KYJBTYpbl, B TOM YHCJIC HaBBIKOB
CaMOCTOSITeJIbHOW paboThl ¢ YYCOHBIMHM TEKCTaMH, CIPaBOYHOM JIUTEPATYypOH,
pa3HOOOpa3HBIMM CpPEJACTBAMH HHGOPMAIMOHHBIX TEXHOJIOTHH, a TakKe YMEHUs
CaMOCTOSTEIILHOOTIPEICIATHIECTUCBOCTO00YICHUS,CTAaBUTEU(DOPMYIIUPOBATHIUISL  ceOs
HOBBIC 3aJlayd B ydeOe W TIO3HABATCIILHOW JEATEIHOCTH, pa3BHBaTh MOTHUBBIN
MHTEPECHI CBOEH MO3HABATEIILHOMN JEATEIbHOCTH;

5) GpopMUPOBAHUAKYJIbTYPbI3IOPOBbS:

OCO3HAHUE IIEHHOCTH >XU3HHM, OTBETCTBEHHOE OTHOIICHUE K CBOEMY 37I0POBBIO,
YCTaHOBKa Ha 3JI0pPOBBIM 00pa3 KU3HU, B TOMUYHUCIIE U 32 CYET OCBOEHUS U COOJIOECHUS
TpeOOBaHMIT0E30MaCHONIKCILTYaTAITUUCPEICTBUH(GOPMAIIIOHHBIX u
KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH;

6) TpPya10BOrOBOCIMTAHMS:

WHTEpEC K TMPAKTUYECKOMY H3y4YeHHIO Tmpodeccuii U Tpyaa B chepax
npodeccruoHanbHONACATEIbHOCTH,CBI3aHHBIXCUH(POPMATUKON, TIPOTPAMMUPOBAHUEM U
UH(QOPMAIIMOHHBIMU ~ TEXHOJIOTHSIMA, OCHOBAaHHBIMM Ha  JIOCTIKCHHUSIX  HAyKH
WH()OPMATHKY U HAYYHO-TEXHUUYECKOTO MPOTPECCa;

OCO3HAHHBINBBIOOPUTIOCTPOCHUEHUHIUBUIYATTbHOUTPACKTOPUMOOPA30BaAHUSKUZH
CHHBIXIIJIAHOBCYYETOMIMYHBIXMOOIIECTBEHHBIXUHTEPECOB U MOTPEOHOCTEH;

7) 3K0JIOTHY€eCKOTrOBOCIIUTAHMSA

OCO3HAHUETI00AIBHOTOXapPAKTEPAIKOIOTHUECKUXITPOOTIEMUTY TEHUXPEILICHHS, B
TOM Yyucle c Y4ETOM BO3MOXKHOCTEH MH(POPMAITMOHHBIX u
KOMMYHHUKAIIMOHHBIX TEXHOJIOTHIA;

8) axanTannno0y4yarmerocAKU3MeHA O MUMCAYCI0BUAMCOLMAJBHONN
NPUPOIHON Cpelbl:

OCBOEHME OOYYAIOMIMMUCS COLMATIBHOTO OIbITA, OCHOBHBIX COI[MAIBHBIX POJIEH,
COOTBETCTBYIOIIMX BEAYIIEH NEATEIbHOCTH BO3PACTA, HOPM U MPaBUJ OOLIECTBEHHOTO
noBeneHus, GopM COLMATIBHOW XU3HM B TpPyNIax U COOOLIECTBaX, B TOM YHUCIE
CYIIECTBYIOIIHUX B BUPTYAIIbHOM ITPOCTPAHCTBE.
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METAIIPEIMETHBIEPE3YJIbTATBI

MeTtanpeIMeTHRICPE3YIHTATHIOCBOCHUSI  MPOTPAMMBITTOMH(GOPMATHKEOTPAKAIOT
OBJIQJICHUE YHHUBEPCAJIbHBIMU  Y4YE€OHBIMHU JICUCTBUSAMH —  [IO03HABATEJIbHBIMH,
KOMMYHHUKAaTUBHBIMH, PETYJIATUBHBIMU.

ITo3HaBaTe/bHbICYHUBEPCAJIbHbICYYeOHbIEACHCTBUS
ba3oBblesiornueckueeicTBUA:

YMEHHUE OMpPECNSITh MOHATHS, CO37aBaTh O0OOIICHUS, YCTAHABIMBAThL AHAIOTHH,
KJ1IacCU(UIIUPOBATH,CAMOCTOSITEILHOBBIONPATEOCHOBAHUSIUKPUTEPUN TUIS
KJaccurKaIliy, YCTaHABINBATh IPUINHHO-CJICACTBEHHBIC CBS3H, CTPOUTH JIOTHICCKHE
paccyXeHus, TMPOBOJUTH YMO3AKIIOUCHUS (MHAYKTUBHBIC, JIE€IYKTHUBHBIEH IO
AQHAJIOTUH) U BBIBOJIBI;

YMEHHECO03/1aBaTh, IPUMEHATHUIIPEOOPa30BhIBATH3HAKMUCHMBOJIBI, MOICITH u
CXEMBI JIJIA pellieHus yueOHBIX U MO3HABATENIbHBIX 3a/1a4;

CaMOCTOSITeJIbHO BBIOMpaTh CIOCOO pemieHus y4dyeOHOW 3amaud  (CpaBHMBATh
HECKOJIbKO BapHaHTOB pEIICHMs, BBIOMpATh HauWOoJiee MOAXOASAINIMNH C y4YEeTOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBhienccieaoBareabCKHeeHCTBUA:

(hopMyTUPOBATHBOTPOCHL, PUKCHPYIOIIHEPA3PHIBMEK Ty PEATLHBIM U KEJIaTeTbHBIM
COCTOSTHUEM CHUTYyalluh, OOBEKTa, M CaMOCTOSITEIBHO YCTAaHABJIMBATH HCKOMOE U
JIAHHOE;

OIICHMBATHHANPUMEHUMOCTHHI0CTOBEPHOCTHIH(OPMAITHIO,TOTYYEHHYIOBXOICHCC
JICTOBAHMUS,

MIPOTHO3UPOBATh BO3MOJKHOE JAJIbHEHIIIEE pa3BUTHE IPOIECCOB, COOBITUH U HX
MOCJICACTBUA B AQHAJOTHMYHBIX WM CXOJHBIX CHUTYyalUMsIX, a TaKXeE BBbIJBUTaTh
MIPEATOJIONKEHUS 00 UX Pa3BUTHH B HOBBIX YCIIOBHSIX M KOHTEKCTaX.

PabGoracungopmanmei:

BBISIBJISITh  JeQUUUT HH(OpMaLMM, [JAHHBIX, HEOOXOAUMBIX JUIsl pEIICHUS
MOCTaBJICHHOM 3aJ1auM;

MPUMEHSTH PA3IMYHBbIE METOJbl, HHCTPYMEHThI M 3alpOChl MPHU MOUCKE U 0TOOpE
uH(pOpMAaIMU WIN JAaHHBIX U3 UCTOUYHUKOB C YYETOM IMPEIOKEHHON yueOHOM 3a1auu U
3aJIaHHbIX KPUTEPUEB;

BBIOMpaTh,  AHAIU3UPOBATH,  CHUCTEMATU3UPOBATH U  UHTEPIPETUPOBATH
uHGOPMAITUIO Pa3TUYHBIX BUIOB B (JOPM IIPEICTABIICHNUS,
CaMOCTOATENbHOBBIONPATHONTUMATBHYIO(OPMYTIpEACTaBICHUIUH(DOPMAITTT 151

WUTIOCTPUPOBATh pEIIacMble 3a7a4d HECIOKHBIMH CXEMaMH, JHarpaMMaMd, WHOH
rpaduKoi 1 NX KOMOWHAIIUSAMH,

OIICHMBATh HAJICKHOCTh WH(DOPMAIIUU 110 KPUTEPUSIM, TPEII0KCHHBIM YIUTEIEM
WM CPOPMYITHPOBAHHBIM CAMOCTOSTEIHHO;

3¢ (PEeKTHBHO3AMOMUHATEUCHCTEMATH3NPOBATHEUH(GOPMAITHIO.
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KoMMyHUKaTHBHBbICYHUBEPCAJIbHbICYUeOHbIe1eHCTBHIS
Oo0wmenue:

COMMOCTAaBJATh CBOU CYXKICHHA C CYXICHUAMU JAPYIHX YYAaCTHHUKOB JOHUaJiora,
0OHapy>KHUBaTh Pa3IMYME U CXOJCTBO MO3UIUH;

HY6JII/I‘-IHO MNpCACTAaBJIATh PC3YJIbTAThl BbIIIOJHCHHOI'O OIIbITA (3KCHepI/IMeHTa,
HCCIICA0OBAaHNA, HpOGKTa);

C&MOCTOHTCJ’IBHOBBI6I/IPaTB(1)OpMaTBBICTYHJ'IeHI/ISI(quﬁTOMI%aI[a‘IHPCBCHTaL[I/II/I
I/IOCO6CHHOCTCﬁﬂy,Z[PITOpPIHHBCOOTBeTCTBI/II/ICHI/IMCOCTaBHHTBYCTHI)IeI/IHI/ICBMCHHbIe
TEKCTHBI C UCITIOJIb30BAHHUEM NIIIOCTPATUBHBIX MAaTCPUAJIOB.

CoBMecTHaA1eATEIbHOCTH(COTPYAHUYECTBO):

MOHUMAaThUHUCIIOIb30BATHIIPEUMYIIIECTBAKOMAH THOMMUH IUBU Y aTbHOMPAOOTHI
OpU  pElIEHWH KOHKPETHOW  MmpoOjeMbl, B TOM YHCIE TPU  CO3JaHUU
UH(GOPMAITMOHHOT OITPOAYKTA;

OpUHUMATh 1eJb COBMECTHOW HH(POPMAIMOHHON JEATEeIbHOCTH M0 cOopy,
o0OpaboTke, mepenade, GpopManuzanuu WHOOPMAIUU, KOJJICKTUBHO CTPOUTH JECUCTBUS
M0€EI0CTUKEHUIO: pACIIPEACIIATHPOJIN,TOTOBAPUBATHCS,00CYKIATHIIPOLIECC U PE3YIIbTAT
COBMECTHOU paboThI;

BBINIOJIHATh CBOK 4YacTh paboThl ¢ HHPoOpMauuend Wid HHPOPMALHMOHHBIM

IIPOTYKTOM,IOCTUTasAKa4Y€CTBEHHOTOPE3YJIIbTaTANIOCBOEMYHAIIPABICHHIO u

KOOPAVHUPYSI CBOU ACHUCTBHS C IPYTUMHU YIEHAMHA KOMaH/bI;
OLIEHMBAThKau€CTBOCBOETOBKIA1aBOOIIMHHNH(OPMALITMOHHBIT IPOIYKT 1o

KPUTEPUSM, CAMOCTOSITENILHO C(HOPMYITMPOBAHHBIM yUaCTHUKAMUB3aUMO/IEHCTBHYS;
CPaBHUBATHPE3YJIbTATBICUCXOHON3a1a4CHUBKIIAIKAXK J0TOWICHAKOMAaH J1bl B

JOCTHKEHHE PE3yNbTAaTOB, pa3leisiTh cdepy OTBETCTBEHHOCTH U MPOSBIATH
TOTOBHOCTB K IIPEIOCTABIICHUIO OTYETA MEePE IPYIION.

PerynsitTuBHbIeyHUBepCcaAJbHbICyUeOHbIEe e CTBHS
Camoopranusanus:
BBISIBJISITH B )KU3HEHHBIX MYYEOHBIX CUTYaIUAX MPOOIEMBI, TPEOYIOIIHEPEIICHHS;
OPUEHTHPOBATbCS B PA3NIMYHBIX  MHOAXOAaX K  MPUHATUIO  PELIEHUM
(MHIUBUIYaTbHOE MIPUHSITHE PEIICHUH, MPUHATHE PEIICHUI B TPYTIIE);
CaMOCTOSITENTFHO COCTABJIATH AITOPUTM peIIeHHs] 3anadd (WM €ero 4YacTh),
BbIOMpaThCIOCOOpEIIEeHU Y 4eOHO0I3a1auCy Y€ TOMUMEIO LN X CAPECYPCOBUCOOCTBEHHBIX
BO3MOKHOCTEH,apryMEHTHPOBAThIIPE/JIaracMbleBApUAHTBI PEILICHHIA;
COCTaBJIAIThILIAHACHCTBUHN(TNTaHpeATN3allMMHAMEYEHHOT 0aTOPUTMAaPEIICHHS ),
KOPPEKTUPOBATHIIPEATOKEHHBIHANTOPUTMCYIETOMIIONYYCHUSTHOBBIX3HAHU T 00
U3y4aeMOM OOBEKTE;
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OPOBOJUTH BBIOOP B YCJIOBHUSIX MPOTHUBOPEYMBOM MHPOpMaluu U Oparth
OTBETCTBEHHOCTb 32 PEILICHHUE.

CamokoHTpOJb(peduexcus):
BJIaJIETHCIIOCO0AMHCAMOKOHTPOJISI,CAMOMOTHUBAILIUNUPEPIEKCUN;
JaBaTh OLICHKY CUTYallUH U MpeJiaraTh IJ1aH €€ U3MEHEHHUS;
YYUTBIBATBKOHTEKCTUIIPEABUAETHTPY AHOCTH, KOTOPBIEMOTY TBOZHUKHY Th pu
pelieHny yueOHOM 3a7jauu, alalTHPOBATh PEIICHUE K MEHSIIOUIMMCSIO0CTOSTENILCTBAM;
OOBSICHITH IIPUYUHBI JNOCTUKEHUS (HeOCTHKEHUS) pe3yJIbTaTOB
UH(OPMAIMOHHON JI€ATETbHOCTH, JaBaTh OIEHKY HPUOOPETEHHOMY OIBITY, YMETh
HaxOJWUTh O3UTUBHOE B IIPOU3OLIECAIIECH CUTyalUH;
BHOCUTb KOPPEKTHBBI B JI€ATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENIbCTB,
WU3MEHMUBIIMXCS CUTYalluid, YCTAHOBJIEHHBIX OIIMOOK, BOSHUKIINX TPYIHOCTEH;
OLICHMBATbCOOTBETCTBUEPE3YJILTATALICINNY CIIOBUSIM.

IOMOUMOHAIbHBIHUHTEJIEKT:
CTaBUTh Cce0S HA MECTO JPYyroro 4eJIOBEKa, IOHUMATh MOTHUBBI W
HaMEPEHUSIAPYTOro.

IpunsaTuecedOAMAPYrux:
OCO3HAaBaTb HEBO3MOYKHOCTb KOHTPOJIUPOBATh BCE BOKPYI JaXX€ B YCIOBHUSX
OTKPBITOTO JAOCTYyNA K JTIOOBIM 00beMaM MHGOPMALIHH.

NPEJMETHBIEPE3YJIbTATDBI

K xoniy oOydenus B 7 kjacce y odyuaromerocss 0yayT copMUpPOBAHBI YMEHUS:

MOSICHATHHAIIPUMEPAXCMBICTTIOHI THH«UH(DOpMAITUSD» ,«MH(POPMATTHOHHBIHA
IPOLIECCY, «obpaboTka uHbOpMAITII, «XpaHEHHE uHbOopMaIUnY,
«mepenadanHpopMaIun;

KOAUPOBATb M  JIEKOJUPOBATH  COOOIIEHUS MO  3aJaHHBIM  IpaBUiaM,
JEMOHCTPUPOBATh TMOHWMAHWE OCHOBHBIX TIPHUHIIMIIOB KOJAUPOBaHWS WH(MOpPMAITUN
Pa3IMYHON NPUPOJIbI (TEKCTOBOM, TpadUuecKoi, ayiuo);

CpaBHUBATh JJIMHBI COOOIIEHWN, 3allMCAaHHBIX B PA3JIUYHBIX ajdaBUTaX,
OTIepUPOBATHEIMHULIAMUN3MEPEHUANH(POPMAITTIOHHOT 000 bEMaNCKOPOCTUTIEpEAAUNIaH
HBIX;

OILICHMBATh M CPAaBHUBATH Pa3MeEphbl TEKCTOBBIX, IPAPUUECKUX, 3BYKOBBIX (haiiIoBH
BUJIe0(DaIIIOB;

OPUBOJUTH TPUMEPHl COBPEMEHHBIX YCTPOMCTB XpaHEHUs U TNeperayu
uH(OpMaINH, CPAaBHUBATh UX KOJWYSCTBEHHBIE XapaKTePHUCTHKH;

BBIJICNIATh OCHOBHBIC J3Tambl B HCTOPHM W IOHAMATh TCHACHIIMHM Pa3BHTHSI
KOMITIBIOTEPOB U MTPOTrPaMMHOT0 00€CIIEYEHUS;
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MoJIly4yaTh W HCIHOJB30BaTh MH(GOPMALIMIO O XapaKTEPUCTHKAX IEePCOHAIBLHOTO
KOMIIBIOTEPA M €ro OCHOBHBIX 3JIEMEHTax (IIpolleccop, OINEepaTUBHAs IaMSTh,
JOJITOBPEMEHHAs aMsATh, YCTPOMCTBA BBOJA-BbIBOIA);

COOTHOCUTh XapaKTEPUCTUKH KOMIBIOTEpAa C 3aJadaMH, pPEIIAEMBIMH C
€roMOMOUIBIO;

OpPUEHTHPOBATHCS B UEPAPXUUECKON CTPYKType (pailioBoil cucteMsbl (3amuchbiBaTh
noysiHoe ums (¢aiina (karayiora), myTh K ¢ailry (KaTtaaory) mo UMEIOIIEMYCsl OHUCaHUIO
(ailioBoil CTPYKTYpBl HEKOTOPOTO HH(OPMALIMOHHOTO HOCUTETIS);

pabotath ¢ ¢GaiIoBON CUCTEMOI MEPCOHATHHOTO KOMIBIOTEPA C UCIIOIH30BAHUEM
rpaduyeckoro uHTepdeiica, a HMEHHO: Cco37aBaTh, KONUPOBATh, IE€pPEMEILATh,
EpPEUMEHOBBIBATh, YAANATh U apXUBUPOBaTh (aiabl W KaTajord, HCIOIb30BaTh
AHTUBHPYCHYIO IPOIPaMMY;

IIPEICTABIATh PE3YJIbTaThl CBOEH JEATEIBHOCTH B BHJE CTPYKTYPUPOBAaHHBIX
WUTIOCTPUPOBAHHBIX JOKYMEHTOB, MyJIbTUMEAUNHBIX TPE3CHTALIUN;

uckarbuHpopmanroBHTEpHETE(BTOMYKCIIE, TOKITIOYEBBIMCIOBAM, IO
U300pAKEHUI0), KPUTUYECKH OTHOCUTHCA K HalIeHHOW WH(POpPMALMKM, OCO3HaBas
OMACHOCTH/UISUIMYHOCTUM  OOIECTBAPaCIPOCTPAHEHUABPEJOHOCHOMMH(OpMauu, B
TOM YHCJIE€ IKCTPEMUCTCKOIO U TEPPOPUCTHUECKOTO XapaKkTepa;

OHUMAaTbCTPYKTYPYaApeCOBBEO-PECYPCOB;

MCII0JIb30BaTbCOBPEMEHHBIECEPBUCHIMHTEPHET-KOMMYHUKALIA;

coOmogaTe TpeOoBaHMA 0E€30MacHOM AKCIUTyaTallud TEXHUYECKUX CpPEJICTB
UH(GOPMAITMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJOTHH, COONIOAATh CETEBOM JTHKET,
0a30BBICHOPMBIMH(POPMALIMOHHOMITUKUUTIPABATPUPAOOTECTIPUTIOKEHUSIMU Ha JIFOOBIX
ycTpoiicTBax u B MIHTepHeTe, BbIOMpaTh O€30MacHbIe CTPATErHH MOBEACHUSIB CETH;

OPUMEHATh  METOAbl  MPOQWIAKTHUKHA  HETaTUBHOTO  BIMSHUA  CPEJCTB
MH(POPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTUN Ha 370POBbE M0OJIb30BATEIIS.

K koHiy oOydenust B 8 kiacce y o0ydaromierocsi OyayT chOpMUpOBaHbl YMEHHUS:

NOSICHSAThHAIIPUMEPAXPAZTNUUAMEK Y TO3UIIMOHHBIMUMHETTO3UIIUOHHBIMU
CHUCTEMaMUCUYHUCIICHUS;

3aIMChIBATh M CpaBHUBATH Lieible yncia oT 0 1o 1024 Bpa3iInyHBIX MO3UIMOHHBIX
CHUCTEMaXCUHCIIEHUA(COCHOBAaHUAMHUZ,8,16),BBITOIHAThAPUPMETHUECKUEONIEPALIMN  HAJT
HUMU;

PaCKpBIBaTECMBICIIIOHATHI«BBICKA3BIBAHUEY ,«JIOTUYECKASONIEPALIHSDY,
«JIOTMYECKOEBBIPAKEHUEY;

3alMCBIBATh  JIOTMYECKHE BBIPAXKEHUS C  HCIOJIB30BAHUEM  JIU3BIOHKIIHH,
KOHBIOHKIIMM U OTPHUILIAHUS, ONPEIETATh UCTUHHOCTH JIOTUYECKUX BBIPAXKEHUW, €CIIH
U3BECTHBI 3HAYEHUS] MUCTUHHOCTH BXOJSIIHMX B HErO MEPEMEHHBIX, CTPOUTH TaOJIMIIbI
VCTUHHOCTH JUJIS JIOTUYECKUX BBIPAXKEHUM;
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pPacKphIBaTh CMBICII TIOHSATHH «HUCIIOTHHUTEIbY», «aJITOPUTM», «IPOTPaMMayy,
MOHUMASIPA3HUITYMEXK Ty yITOTPEOJICHUEMATUX TEPMHUHOBBOOBIICHHONPEUH " B
uH(pOpMaTHKE;

OMHUCHIBAThAJITOPUTMPEIICHUA3aTaUNPA3TUIHBIMUCIIOCOOAMU, BTOMYHCIIEB  BHUJIE
OJIOK-CXEMBI;

COCTAaBJISITh,BBIOTHATHEBPYYHYIOMHAKOMITBIOTEPEHECTIOKHBICAITOPUTMBI
CHUCIIOJIb30BAaHUEM BETBJICHUN W IUKJIOBIJIS YIIPABICHUS NCTIOJHUTEISIMHU, TAKUMUKAK
Po6ort, Uepenamika, YepTeKHUK;

HCIIOJB30BaTh KOHCTAaHTBI M TIEPEMEHHBIC Pa3IMYHBIX THIOB (YHCIIOBBIX,
JIOTUYECKUX, CHMBOJIBHBIX), a TakKe COJICPKAIMEe WX BBIPAKCHHS, HCIOJIb30BaTh
oriepaTop NMPHUCBaUBaHMS;

HCITOJIh30BaThIIPUPA3PaA00TKEIPOrpaMMIIOTHUEeCKUE3HAUCHUS, 0TIepaIlin u
BBIPQXCHUS C HUMU;

aHAIM3UPOBATh TPEUIOKEHHBIC aJTOPUTMBI, B TOM YHCJIE ONPEACIATh, KaKHe
pe3yabTaThl BO3MOKHBI MPU 3aJAHHOM MHOYKECTBE UCXOHBIX 3HAUCHUI;

co37aBaTh M OTJAXHBATh MPOTPAMMbl HA OJHOM W3 SI3BIKOB MPOTPAMMUPOBAHUS
(Python,C++,ITackans,Java,C#,I1IkOnbHBIIH ANITOPUTMHUYECKUA S 3BIK ), peaTU3YIOIIHE
HECJI0KHBICAITOPUTMBIOOPA0OTKUYHCIIOBBIX TAHHBIX CHCTIOJIF30BAHHEMITUKIIOB u
BETBJICHUH, B TOM YHCJIC peaM3yIOIIHMe MPOBEPKY JACITMMOCTH OJIHOTO IICJIOr0 YHCIIa
HaJIPYyroe,lIPOBEPKYHATYPATHLHOTOYHCIAHAIIPOCTOTY,BBIICTICHUSIIIU(PU3 HATYPaTHLHOTO
quca.

K koniy oOydenust B 9 kiacce y oOydaromierocsi 0yayT copMUpOBaHbl YMEHHUS:

pa30MBaTh3aJaYMHANIO/33/1a41,COCTABIISITh,BBIMOIHATEBPYUHY IO
MHAKOMIIBIOTEPEHECII0KHBICAITOPUTMBICUCIIOIb30BAHUEMBETBICHUM, LINKIIOB
MBCIIOMOTATENbHBIXAJITOPUTMOBIUISL  YIPABJICHUS  UCTIOIHUTENISIMU, TAKUMUKaKPoOoT,
UYepenamka, YeprexkHuK;

COCTaBJISITh M OTJAXUBaTh MPOrpaMMbl, PEaJU3YIOLIME THUIIOBbIE AITOPUTMBbI
00pabOTKM YHUCIOBBIX IMOCJIEI0BATEIBHOCTEN WM OJHOMEPHBIX UYHCIOBBIX MAacCHUBOB
(MOMCK MakCMMYMOB, MUHUMYMOB, CYMMBbI WJIM KOJIMYECTBA 3JIEMEHTOB C 33JIaHHBIMHU
CBOMCTBaMH) Ha OJHOM M3 S3BIKOB MporpammupoBanus (Python, C++, [lackanb, Java,
C#, llIxonbHbIl AnropuTMHuYecKuid SA3bIK);

pPacKpbIBaTh CMBICI MOHATHH «MOJEINb)», «MOJEIUPOBAHUE», ONPENESATh BHUJIbI
MOJIENIEl, OLEHMBaTh COOTBETCTBUE MOJEIM  MOJEIUPYEMOMY  OOBEKTYy H
LEISIMMO/IETUPOBAHUS;

HCITOJIB30BATHIPA(BIUIEPEBBSIIIIMOICIUPOBAHUSCUCTEMCETEBON "
UEPAPXUIECKON CTPYKTYPHI, HAXOUTh KpaTYalIuii myTh B Tpade;

BbIOMpaTh CHOCOO TPEICTABICHUSA [aHHBIX B COOTBETCTBHHM C IOCTABIICHHOM
3amauedl  (TaOnuIbl,  CXeMbl, Tpagukd, JAUarpaMMbl) C  HCIOJIb30BAaHUEM
COOTBETCTBYIOIIMX MPOTPaAaMMHBIX CPEACTB 00paOOTKH JaHHbBIX;
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UCII0JIb30BaTh 3JEKTPOHHBIE TAOJULBI /11 00pabOTKM, aHAIM3a M BU3yalU3aluU
YHUCJIOBBIX/IAHHBIX,BTOMUHCIIECBBIACIICHUEM/INANa30HATA0IUIBl U YHOPSI0YHMBAHUEM
(COPTHUPOBKOIA) €T0 JIEMEHTOB;

CO3J1aBATbUIIPUMEHATHBANEKTPOHHBIXTA0INIAX (HOPMYIIBLISIPACYETOBCUCIIONH30B
AHUEMBCTPOCHHBIXapU(PMETHUECKUX QYHKIIMI(CYMMUPOBAHUEHUTIOACUET 3HAYCHUH,
OTBEUAIOILINX 3a/IaHHOMY YCIIOBHIO, CpeqHee apu(pMeTHIeCKoe, TOUCK MaKCUMAIbHOTO
Y MUHUMAJIbHOTO 3HaYeHus), aOCOMIOTHOM, OTHOCUTENIbHON, CMEIIIAaHHOW aJipecalliu;

M CTI0JTb30BATHAJICKTPOHHBICTA0 TUIIBIIJISTIUCIIEHHOTOMOICTUPOBAHUSIBIIPOCTHIX
3a/1ayax U3 pa3HbIX MPEJIMETHBIX 001acTei;

UCITI0JIb30BaTh COBPEMEHHBIE WHTEPHET-CEPBUCHI (B TOM qucie
KOMMYHUKAIIMOHHBIE CEPBUCHI, OOJIAUHBIE XpAaHUJIUIIA JAHHBIX, OHJAWH-TIPOrPAMMBI
(TexcToBbIeUTpadUIECKUECPEIAKTOPHI,CPEABIPA3PAOOTKH ) )BydeOHOWN  TTOBCEIHEBHOU
NEeSITENbHOCTH;

MPUBOAUTH MPUMEPHI UCHOJIB30BAHUS F€OMH(POPMAIIMOHHBIX CEPBUCOB, CEPBUCOB
rocyJapCTBEHHBIXYCIIYT,00pa3zoBaTelbHbIXCEPBUCOBVIHTEpHETAaBYUeOHOM u
MOBCEHEBHOM 1€ATEbHOCTH;

WCIIOJB30BaTh PA3JIUMYHBbIE CPEACTBA 3AIIUTBHI OT BPEJOHOCHOTO MPOrPAMMHOIO
oOecrieueHus1, 3aluuIaTh MEPCOHAIbHYI0 HH(GOPMALMIO OT HECAHKIIMOHMPOBAHHOTO
JIOCTyTla W €ro TMOCJHEACTBUH (pa3riaiieHus, MOJMEHbI, YTpaThl JIAaHHBIX) C Y4ETOM
OCHOBHBIXTEXHOJIOTHYECKUXUCOLUUATBHO-TICUXOJIOTMYECKNXAaCIEKTOBUCTIOIb30BAHMS
cetu MHTepHeT (ceTeBasi aHOHUMHOCTb, LIUPPOBOM Cie/l, ayTEHTUYHOCTh CYObEKTOB U
pECYpCOB, OMMACHOCTh BPEJOHOCHOTO KOJIA);

Pacno3HaBATHIIONBITKUUIIPEAYTIPEK AATHBOBICUCHUECEOANOKPYKAIOIITIX B
JNECTPYKTUBHbIE W KpUMHUHAJIbHbIE (OPMBI CETEBOM AaKTHUBHOCTU (B TOM YHCIIE
K1OepOyJUIHHT, (PULLIUHT).
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TEMATHUYECKOEIIVIAHUPOBAHUE

denepanpHaspadbouasporpammaUudopmaTtuka. 7—9knaccei(06a30BbIyPOBEHB)

7 KIIACC
HaunmenoBanue
Ne KonuuectBo OCHOBHBIEBUIBIIEATETLHOCTHOOYYA
pa3ziesioB U TeM [IporpammHoecoaepxKaHue
1/ 4acoB IOLIUXCS
ydeOHOTOIpeAMeTa
Paznenl.lludppoBasirpaMOTHOCTD
1.1 | Komnosrotep— 2 Komnbrorep—yHusepcanbHoe PackpbIBaTbCMBICIN3YYaEMBIXTIOHATHH.
YHUBEPCAIBHOE BBIYUCIIUTEIBHOEYCTPOMCTBO, AHaIN3UPOBATHYCTPOUCTBA
yCTPOUCTBOOOPAOOTKH paboTaroIIeenonporpaMme. KOMITBIOTEPACTOUYKH 3PEHUS
JTAHHBIX TUNBIKOMITBIOTEPOB:IEPCOHATILHBIC OpraHU3aIlUUTIPOIICTYPBBOA,

KOMIIBIOTEPHI,BCTPOCHHBIE
KOMIIbIOTEPHI,CYNIEPKOMIBIOTEPHI.
MoOubHBICYCTPOICTBRA.
OCHOBHBIEKOMITOHEHTHIKOMITBEOTEPA
nnxHasHaueHue.l Ipoueccop.
OnepaTuBHAANI0ATOBPEMEHHAS
MaMsTh. Y CTPOMCTBABBOJAUBBIBO/IA.
CeHCOpHBIMBBO, TATIMKUMOOMITBHBIX
YCTPONCTB,CPEACTBAOMOMETPUUECKOMN
ayTeHTU(UKAIIHH.
HcTopuspa3BUTUSIKOMIIBIOTEPOB
UITPOTPAMMHOT000ECTICUCHHUS.
[ToKOJIEHUSIKOMITBIOTEPOB.
CoBpEMEHHBIETCHICHIIUUPA3BUTHS
KOMIIbIOTEPOB.CyNEpKOMIBIOTEPHI.

XpaHEeHUs1,00pab0TKH,BBIBOAA
unepenaynuHopMaInu.
AHanu3upoBaTbUH(OOPMALIHIO
(CUTHAJIBIOTOTOBHOCTHUMHEIOJIA]IKE )
IPUBKITFOYCHUUKOMIIBIOTEPA.
N3yuaTsundopmaiimio
0XapaKTePUCTUKAXKOMITBIOTEPA.
HccnenoBatbucTOpUIOpa3BUTHS
KOMITbIOTEPOBUIIPOT PAMMHOIO
o0ecreyeHuns,COBpEMEHHBIETEHICHIUN
Pa3BUTHUSKOMITBIOTEPOB
UCYTIEPKOMITBIOTEPOB.
OO6cy)xaaThIIpaBUIATEXHUKH
0€30MacHOCTUUIIPABUIIPAOOTHI
HAKOMIIBIOTEPE.
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denepanpHaspadbouasporpammaUudopmaTtuka. 7—9knaccei(06a30BbIyPOBEHB)

[TapannenbHble BEIYUCICHUS.
[IepcoHanbHBIA KOMITBIOTED.
[IpoueccopueroxapakTepuCTUKU
(TakTOBas 4ACTOTA, PA3PAIHOCTD).
OneparuBHas MaMSITh.
JlonroBpeMeHHasAnaMATh. Y CTpPOUCTBA
BBOJIa U BbIBOJIa. OOBEM XpaHUMBIX
JAHHBIX (ONepaTUBHAS MaMSTh
KOMIIBIOTEPA, JKECTKHUMN
WUTBEPI0TEIbHBINIUCK,TOCTOSIHHAS
naMsTh cMapT(dOHA) U CKOPOCTh
JOCTyMa JJI Pa3JIMYHbIX BUJIOB
Hocutelnen. TexHrka 6e30nacHOCTH
UTPaBUIIAPa00THIHAKOMITBIOTEPE

Ipaxmuueckuepadomor’:
1. BkatouenuexomMnviomepaunoiyyerue
ungopmayuu o e2o xapaKmepucmuKax

1.2 | IIporpamMbln1aHHBIE

[TporpammHuoeoOecrieueHne
komnbrorepa. [Ipukiangnoe
IPOrpPaMMHOE00ECTICUCHHE.
CucteMHOE TPOrpaMMHOE
obecrnieuenue. CucreMbl
nporpammupoBanus.IIpaBoBasioxpana
IPOrpaMM | JIaHHBIX. becruraTHpie
UYyCIIOBHO-0€CTUIaTHBIETIPOTPAMMBI.
CBoboaHOE
IporpaMMHOE00eCIICUCHIE.
dalnpMnanku(KaTaaoru).

PackpbIBaTbCMBICIN3YYaEMBIXTTOHSATHH.

N3yyaTe BOmpOoChl NpaBOBOW OXPaHbI
IPOrPaMM M JIaHHBIX.
OnpenenaTbnporpaMMHBIECPEICTBA,
HEO0OXOIUMBIE ISl OCYIIIECTBICHHUS
UH(OPMAITMOHHBIX MPOIECCOB
pHUpeIIeHNN3a1ad.
OnpenensaTbOCHOBHBIEXaPAKTEPUCTUKH
OTEepPAlIMOHHON CHCTEMBI.
OnepupoBaTbKOMIBIOTEPHBIMU
nH(pOPMaITMOHHBIMHOOBEKTAMHU

TlpennaraeMeIBIPOrpaMMENONHPOPMATUKENEPEIEHBIPAKTHIECKUXPAOOTHOCHTPEKOMEH IATENBHBIXaPAKTED.
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[TpunIUTIEI TOCTpOCHMUST (PANITOBBIX
cucrem.llonmnoenmsaitna(manku).
[TyTekdaitny(nanke).Pabora
c(aiimaMUrKaTaIOraMIUCpPEICTBAMU
ONEPAIMOHHON CUCTEMBI: CO3/IaHHUE,
KOIIMPOBAaHUE, IEPEMEILEHUE,
neperMMeHOBaHUEH yiajueHuedanaoB u
nanok (karajaoron). Turbl ¢aiios.
CoiicTBa ¢aitnoB. XapakTepHbIe
pa3Mepsbl (aiioB pa3IuYHBIX TUIIOB
(cTpaHuIa TEKCTA, JIEKTPOHHAS KHUTA,
dboTorpadusi, 3anuck NeCHU,
BUJICOKJIUII, ITOTHOMETPAKHBIN(DUITBEM).
ApxuBanus gaHHbIX. Mcnonb3oBanue
IpOrpaMM-apXuBaTopoB. DanaoBbI1
menepkep. [louck (daiinos cpencreamu
ONEPALIMOHHOMN CUCTEMBI.
KomneroTepHbie BUPYCHI U pyTHE
BpeAOHOCHBIeporpaMMabl. I Iporpammsl
JUIS1 3aIIUTHI OT BUPYCOB

BHArJIsiJHO-TpaduueckoMuHTEpdeiice.
BrIMOMHATEOCHOBHBICOTIEPALINN C
daiinamMu 1 mankamu.

OuenuBarh pa3mepsl GHaisos,
MOJITOTOBJICHHBIXCUCIIOIE30BAHUEM
Pa3IMYHBIX yCTPOMCTB BBOJIA
uHdopmaIu(KIaBuaTypbl,CKaHepa,
MUKpO(OHa, POTOKaAMEDHI,
BUJICOKAMEPHI).
Hcrnonb30BaThporpaMMbl-apXUBaTOPBI.
OcymecTBIATh3aNUTYUHPOpPMAITIH
OTKOMITbIOTEPHBIXBUPYCOBCIIOMOIIIBIO
AHTUBUPYCHBIX MPOTPAMM.
[InaHnpoBaThMCO31aBATHINYHOE
uH(OPMAITMOHHOE
npocTpaHcTBo.IIpakmuueckue pabomoi:
1. BeinonnenueocHoguvixonepayuil

¢ atinamu u nankamu.

2. CpaeneHue pazmepos meKcmosylXx,
epaghureckux,38yK08bIXusU0e0Paiinos.
3. U3yuenue snemenmos unmepghetica
UCNOIb3YeMOUONEPAYUOHHOUCUCTIEMDBI.
4. Hcnonvzosanuenpozpammoi-
apxueamopa.

5. 3awyumaungopmayuu
OMKOMNBLIOMEPHBIXBUPY COBCNOMOUYBIO
AHMUBUDPYCHBIX NPOCPAMM
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1.3. | KomnsrorepHbieceTn O0beTMHEHHEKOMITBIOTEPOBBCETb. PackpbIBaTbCMBICTN3YYaEMBIXTTOHSATHMN.
Cetp Unrtepuer. Be6-cTpanuia, OcyuiecTBAATHIOUCKUHGOPMAIIUH T10
BeO-cailT.CTpyKTypaaapecon KIIFOUEBBIM CJIOBaM
BeO-pecypcoB.bpaysep.IlonckoBsie UTNION300paKEHHUIO.
cuctemsl. [Touck nadopmanun [IpoBepsAThIO0CTOBEpHOCTEUHGOPMAIINH,
MTOKJIFOYEBBIM CJIOBAM HaliieHHOU B cetu HTEepHeT.
unon300paxxeHunto./[ocToBepHOCTH BoccranaBnuBathaapecBed-pecypca u3
uH(pOopMaIK, MOTYy4YEeHHON UMEIOIUXCSl (PParMeHTOB.
u3 MuTepHera. OcyuiecTBIATh B3aUMOICIICTBHE
CoBpeMEHHBIECEPBUCHIUHTEPHET- MOCPEACTBOMAJICKTPOHHONTIOYTHI,B
KOMMYHHKAITHH. U/1€0-KOH(EPEHII-CBSI3H.
CereBoii 3TUKET, 6a30BbIE HOPMBI N3yuaTh ceTeBoit 3TUKET.
MH(POPMAITMOHHOM 3TUKU U MpaBanpu UccnepoBarbcTparerun6e30nacHoro
pabote B Untepuere. Ctpareruu noBeqieHus B UHTepHeTe.
6e3onacHoronoBeaeHUsIBUIHTEpHETE Ilpakmuueckuepabomul:
1. Iouckunghopmayuunoxnroyeswvim
C108aM U NO U300PANHCEHUIO.
2. Ucnonvzosanuecepgucosunmepuem-
KOMMYHUKAyuu
Hroronopazneny
Pa3znen2.TeopeTnueckneoCHOBLIMH()OPMATHKH
2.1 | Madopmanus 2 Nudopmanms—oa1HOM30CHOBHBIX PackpbIBaTbCMBICTU3YYaEMBIXTTOHS TUH.
UUH(OPMALIMOHHbIE MOHATUN COBPEMEHHOW HayKH. OrneHnBaTh HHPOPMAIIHIO C TIO3UITUH €€
MIPOLIECCHI Nudopmarnus kak cBeaeHus, CBOMCTB (aKTyaJbHOCTh, JOCTOBEPHOCTb,

IpeaHa3HAYEHHBIE IIABOCIIPUATHS
YeJI0BEKOM, U MH(OpMaIus KaKk
JAHHBIE, KOTOPHIE MOT'YT OBITh

MOJIHOTA U JIp.).
N3y4uaThBO3MOKHOCTHOITUCAHUS
HEMPEPHIBHBIXOOHEKTOBUIIPOIIECCOB
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00paboTaHbl aBTOMATU3UPOBAHHOM
CHUCTEMOM.

JINCKpETHOCThIaHHBIX. BO3MOKHOCTH
OTHCAaHUS HEMPEPHIBHBIX 00HEKTOB
UITPOLIECCOBCIIOMOIIBIOUCKPETHRIX JaHH
BIX.

NudopmanmonHsie mpoiecchl —
IIPOIIECCHI,CBA3aHHBIECXPAHECHUEM,
npeoOpa3zoBaHUEMHUIICPEAYCHTaHHBIX

CTIIOMOIIIBIOIMCKPETHBIX TaHHBIX.
Briaensats nHGOpMaIMOHHYIO
COCTABJISIOIIYIO MTPOIECCOB
BOMOJIOTUIECKIX, TCXHUICCKUX

Y COIMAJIbHBIX CUCTEMAX.

OrneHUBATh YMCIIOBBIC TAPAMETPHI
UHGOPMAITMOHHBIXTIPOIIECCOB(00BEM
aMsTH, HeOOXOIUMOM JIJIsl XpaHCHHUS
UH(POPMAITUH;CKOPOCThIICPETAYH

2.2

IIpencraBnenue
uHbOpMaIuu

CumBon. Andasut. MomHOCTh
angasurta.PazHO00pa3nesI3bIKOB U
angaBuToB. EcTecTBEHHBIC U
dbopManbHBICA3BIKU. ATIHABUTTEKCTOB
Ha PyCCKOM $I3bIKE. JIBOMUHBIN
andasut. KonnuecTBo BCEBO3MOXKHBIX
CJOB (KOJIOBBIX KOMOWHAITHN)
(UKCHUPOBAHHOM JJIMHBI B JBOMYHOM
andasure. [IpeodpazoBanue 11006010
andasuTa K 1BondHOMY. KomaecTBo
Pa3IUYHBIX CJIOB (PUKCUPOBAHHOM
JUTHHBI B aJ1()aBUTE OTIPEICTICHHOM
MoIHOCTH. KoaupoBaHue CHMBOJIOB
0JIHOT0aJ1(haBUTACTIOMOIIHIOKOTOBBIX
CJIOB B ApyroMm ajndaBute, KOJ0Bas
TabJMIIa, JEKOAUPOBAHHUE.
JIBonunsbiikon. IIpencrasienne

JaHHBIXBKOMIIBIOTCPCKAK TCKCTOB

PackpbIBaTbCMBICTN3YYaEMBIXTTOHSTUH.
[TpuBOAUTHIPUMEPBIKOAUPOBAHUS C
UCIIOIb30BaHUEM PA3IMUHBIX
an¢aBUTOB, BCTPEYAIOIIUXCS B )KU3HH.
KonupoBarbuaekoupoBaTbCOOOIICHUS
10 U3BECTHBIM IIpaBUjIaM KOJUPOBAHMS.
OrnpenensiTh KOJIUYECTBO Pa3IMUHbIX
CHMBOJIOB, KOTOPBIE MOTYT OBITh
3aKOJMPOBAHBI C TOMOIIbIO JBOMYHOTO
KoJ1a GUKCUPOBAHHOM JIJTUHBI
(pa3psIHOCTH).

OnpenensiTe pa3psAHOCTh IBOMYHOTO
KOJ1a,He00X0ITMMOT O IJITKOTUPOBAHUS
BCEX CUMBOJIOB alipaBUTa
3aJaHHOMMOIITHOCTH.
IToacunTHIBATHKOINYECTBOTEKCTOB
JTAHHOWIJTMHBIBIaHHOMAaJI(DaBUTE.
OnepupoBaTbe TUHUITAMUN3MEPECHUS
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B IBONYHOM aji()aBuUTE.
NudopmanimoHHblil 00bEM TaHHBIX.
but — MunuManbpHas eguHUIA
KOJIMYeCTBanH(GOPMAITNH—TBONIHBIHA
paspsia. EnuHULBI n3MepeHus
UH(OPMAITMOHHOTO 00beMa JIaHHBIX.
burt,0aiiT, kumo6aiT,Mmeradbanr,
ruradait.CkopocThIiepe1aunJaHHbIX.

EI[I/IHI/II_[I)I CKOPOCTH NICpcaaln JaHHbIX.

Koauposanue tekctoB. PaBHOMEpHBIN
koj. HepaBHomepHsbiit koa. KonupoBka
ASCII. BocbMHUOHUTHBIE KOTUPOBKHU.
[TouarueoxoanpoBkax UNICODE.
JlexomupoBaHUECOOOIICHU I
CHUCIIOJIb30BaHUEMPABHOMEPHOTO

Y HEpAaBHOMEPHOTO KOJa.
NudopmanimoHHBI00BEMTEKCTA.
Hckaxxenre HHPOpMaLUK pu
nepenaye. Ob1eenpeacTaBiIeHUE

0 UG POBOM IIPEACTABICHUH
ayJMOBHU3YAJIbHBIX U IPYTUX
HEIPEPBIBHBIX IAHHBIX.

Koauposanue ngera. L{BeToBbie
mozenu. Monens RGB. I'nmybuna
konupoBanus.llanurpa.PactpoBoe u
BEKTOPHOE MPE/ICTABICHUE
nzoopaxenuit.[Tukcens.OneHka

KonuaecTBanHpopmanu(OuT,0aiT,
KWJIO0AWT, MerabanT, rTurabamr)

¥ CKOPOCTH TIepe/Iauul JaHHbBIX.
KoaupoBaThuaexkoampoBaThTEKCTOBYIO
UHGOPMAITHIO C UCTIOJIB30BAaHUEM
KOJIOBBIX TaOJIHII.
BoruncnsateuHpopManoHHBIHO0BEM
TEKCTa B 33JJaHHOM KOJIUPOBKE.
OueHuBath MHPOPMALIMOHHBIA 00BEM
rpapuYeCKUXTaHHBIX JISIPACTPOBOTOU
300pakeHusl.

OrnpenensaTe 00beM aMsITH,
HEOOXOIUMBIAISITIPEICTABIICHUS

U XpaHEHUs 3ByKOBOTO daiina.
Ilpaxmuueckuepadbomet:

1. Onpedenenuexo0acumeonaspasHvlx
KOOUPOBKAX 8 MEKCMOBOM NPOYeccope.
2. Onpeodenenuexooaysemasnaiumpe
RGB 6 epaguueckom pedaxmope.

3. Coxpanenue pacmpogo2o
epaghurecko2ouz0opariceHUsA8pPaA3HbLIX D
opmamax.

4. 3anucv36yrosvixgatinos

C PA3IUYHBIM KAYEeCMBOM 36Y4aHUs
(271YOUHOUKOOUPOBAHUAULACTIOMOUOUCKDE
muzayuu)
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nHGOPMAITMOHHOTO 00beMa
rpauYecKuX TaHHBIX ITIIPACTPOBOTO
nzoopaxxenus. KonupoBanue 3Byka.
PaspsgHocTeuacToTazanucu.
KonnuecTBo KaHAJIOB 3aMMCH.
O1IeHKaKOJINYE€CTBEHHBIXIAPAMETPOB,
CBSI3aHHBIX C MIPEACTABICHUEM
UXpaHEHUEM3BYKOBBIX (DailyioB

Hroronopazneny 11
Paznen3.MndopmMannoHHBIETEXHOJIOTHH
3.1 | TekCTOBBIEJOKYMEHTBI 6 TekcToBbIE IOKYMEHTBI U UX PackpbIBaTbCMBICTN3YYAEMBIXTTOHSATUM.

CTPYKTYPHBIEJIEMEHThI(CTPaHHU1IA,
a03ai1, CTpoKa, CJI0BO, CHMBOJI).
TeKCTOBBIUIIPOLIECCOP—UHCTPYMEHT
CO3/IaHUsI, pETAKTUPOBAHUS
upopmarrupoBanuaTekcTo.l [paBua
Habopa Tekcta. PemaktupoBanue
TekcTa.CoiicTBacumBoI0B. Ipudr.
Tuner mipudToB (pyOIIeHbIE,

C 3aC€YKaMH, MOHOIIIMPUHHBIE).
[TonyXMpHOEUKYPCUBHOCHAUYEPTAHHE.
CgoiicTBaab3alieB: TpaHuIlbl,a03aIHBIT
OTCTYI, UHTEPBaJ, BEIpABHUBAHUE.
[TapameTps! cTpanunbl. CTriieBoe
dbopmarupoBanue. CTpyKTypHUpOBaHUE
uH(pOpMAaIHU C TOMOIIBIO CITUCKOB
uTabsM. MHOTOYpOBHEBBIECIIUCKH.

AHaM3MpOBaTHIIOIH30BATEIHCKHIA
UHTEpPENCc TPUMEHIEMOTO
IPOrPaMMHOTO CPEJICTBA B paboTe

C TEKCTOBBIMU JIOKYMEHTAMH.
OmnpenensiTh yCIOBUS U BO3MOKHOCTH
NPUMEHEHHUST TIPOTPAMMHOTO CPEJICTBA
IUISIPEIICHUATUTIOBBIX3a/1auBpaboTe ¢
TEKCTOBBIMH JJOKYMEHTAMHU.

BoiaBisTh 0011ee 1 pa3anyus B pa3HbIX

IIPOTPAMMHBIX MPOAYKTAX,
MPEIHA3HAYECHHBIXJISIPEIEHUSIOJHOTO
KJ1acca 3aja4 B paboTe ¢
TEKCTOBBIMUJIOKYMEHTAMU.
Co3naBaTbUpeIaKTUPOBATHTEKCTOBBIC
JIOKYMEHTBI
MOCPEICTBOMKBATM(DUIIUPOBAHHOTO
KJIABUATYPHOI'0
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JloGaBiieHue TabINI] B TEKCTOBBIE
NOKYMEHTHI. BcTaBka
N300pKEHUMBTEKCTOBBICIOKYMEHT
p1.O0TEKaHNe N300pakeHU
TEKCTOM. BKIItOUeHHE B TEKCTOBBIN
JOKYMEHT uarpamm, GopMy,
HYMEpAILMU CTPAHULL, KOJIOHTUTYJIOB,
CCBUIOK M IPYTUX
aneMeHTOB.[I[poBepkanpaBonurcanus.
PaccranoBka mepeHOCOB.
['onocoBouBBOATEKCTA.
OnTtuyeckoepacro3HaBaHUETEKCTA.
KomneroTepHblii IepeBo/I.
Hcnons3zoBanuecepsucoBHTEpHETE 11T
00pabOTKH TEKCTa

MUCHhMAaCHCIIONH30BaHNEMOA30BbIX
CPENICTB TEKCTOBBIX PEIAKTOPOB.
dopMaTHPOBATHTEKCTOBBICOKYMECHTBI
(ycTaHaBIMBATH MApaMETPhI CTPAHUIIBI
JTOKyMeHTa; (OpMaTHPOBATH CHMBOJIBIH
a03alibl; BCTABISATh KOJOHTUTYJIBI U
HOMEpa CTpaHull).
BceraBmsteB1oKyMEHTHOPMYIIHI,
Ta0JIHILIBL, U300PAKEHUS,0(DOPMIISITHCIIUCK
u.

Hcnonb30BaTh CCHUIKU U IIUTHPOBAHUE
MCTOYHHUKOBIIPHUCO3TaHUMHANXOCHOBE
COOCTBEHHBIX
UH(OPMAIMOHHBIXOOBEKTOB.
Hcronb30BaTh HHTEIUICKTY AJTbHBIE
BO3MOYXHOCTHCOBPEMEHHBIXCUCTEM
00pabOTKH TEKCTOB.
Ilpakmuueckuepabomoi:

1. Coz0anue HebobUIUX MEKCMOBbIX
OOKYMEHMO8 NOCPeoCmeoMm
KEANUDUYUPOBAHHO20KNABUAMYPHO2O0
AUCbLMA C UCNONIb308AHUEM DA306bIX
cpeocme meKcmogvix pedaKmopos.

2. @opmamuposanue meKcmoabix
O00KYMeHmOo8(yCmano8Kanapamempos
CMpanuybl OOKyMeHma,
Gopmamuposanuecumsonosu abzayes;
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8CMABKAKOJIOHMUMYIO8UHOMEPOBCMPAHU
y).

3. Bcmaska 6 ookymenm gpopmyi,
mabauy, u306pasicenuil, 0ghopmieHuec
NUCKO8.

4. Coz0anuenebo1buuxmeKcmossix
OOKYMEHMOBCYUMAMAMUUCCHLIKAMU HA
yumupyembvle UCMOYHUKU

3.2

Kommbrorepnas
rpaduka

3HAKOMCTBO C TpadUIECKUMH
penakropaMu. PacTpoBble pUCYHKH.
Hcnonb3oBanue rpaduueckux
NpUMHATHUBOB. Orniepanuun
peaaKkTupoBaHus rpaduuecKux
O00BEKTOB, B TOM UHCIE HU(PPOBBIX
dboTorpaduii: u3BMeHeHue pazmepa,
00pe3ka,lToBOPOT,0TpakeHHe,padboTa ¢
obJsacTsiMu (BbIACICHUE,
KOITMPOBAHUE, 3AJIMUBKA IIBETOM),
KOppEKLHUs [[BETA, SIPKOCTU
MKOHTpacTHOCTU. BekTopHasrpaduka.
Co3zniaHue BEKTOPHBIX PUCYHKOB
BCTPOEHHBIMU CPEJICTBAMU TEKCTOBOTO
IpoIeccopa Uitk APYTUX MPOrpaMm
(mpunosxenuii). JlobaBneHue
BEKTOPHBIX PUCYHKOB B JJOKYMEHTHI

PackpbIBaTbCMBICTN3YYaEMBIXTTOHSATHMN.
AHaAIN3UPOBATHIIOIB30BATENBCKUI
UHTEpPENC TPUMEHIEMOTO
IPOrpaMMHOTO CPEJICTBA B paboTe

C KOMIBIOTEPHOU TpadUKO.
Onpenensatp yClaoBHs U BO3MOKHOCTH
NPUMEHEHUS TPOTPAMMHOTO CPEACTBA
JUISIPEIICHUS TUTIOBBIX3a4auBpadboTe ¢
KOMITBIOTEPHOMN TpauKOM.

BrisaBisth o01iee u pa3nuyusi B pa3HbIX
MpPOrpaMMHBIX MTPOAYKTaX,
peAHa3HAYEHHBIX I PEIIEHUSOJHOTO
KJ1accasa1ayBpab0TeCKOMITbIOTEPHOUTpad
VKOM.

Co3naBaTbHpe1aKTUPOBATh
M300paxeHust C MOMOIIbIO
UHCTPYMEHTOB PacTPOBOTO
rpauUecKoro perakTopa.
Co3naBaTbupeIaKTUPOBATH
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H300paXe€HUs ¢ ITOMOIIBIO
WHCTPYMEHTOB BEKTOPHOTO
rpauIecKoro perakTopa.
J100aBIATHBEKTOPHBIEPUCYHKH B
JOKYMEHTHI.
Ilpakmuueckuepadomoi:

1. Coz0anue u/unu pedaxmupoganue
U3006padicenss, BMoMUUCTIEYUPPOBLIX
Gdomoepaghuii, ¢ nomowvio
UHCMPYMEHMO8 PACPOBO20
epaghuveckozo peoakmopa.

2. Cozoanueupeoakmuposanue
u306pascenus ¢ NHOMOWBIO
UHCMPYMEHMO8 8eKMOPHO20
epaghuneckozopedakmopa

3.3

MynbTUME TUHHBIC
MPE3EHTALUN

[ToaroroBKa MyJIbTUMETUMHBIX
npe3entaunid.Craiin. JlobaBneHnue Ha
crai TeKCTa U H300paKeHUH.
PaboTacHECKOIBKUMHU CIIaaMU.
JloGaBiaeHune Ha ciai
ayIMOBU3yaJIbHBIX JTAHHBIX.
Annmanus. [ unepcchiiku

PackpbIBaTbCMBICTN3YYaEMBIXTTOHSATHMN.
AHanM3UpPOBATHIOJIB30BATEIbCKUN
uHTEpQEHC TPUMEHIEMOTO
IPOrPAaMMHOTO CPEJICTBA B paboTe

C MyJIbTUMEIUUHBIMY MPE3ECHTALUSIMU.
OnpenensaTe yCIoBHsS U BO3MOKHOCTH
MPUMEHEHUS TPOrPAMMHOTO CPEICTBA
JUTSl pEIlIeHUs] TUTIOBBIX 3aJ]1ay B padoTe
C MYJIbTUMEIUMUHBIMH MPE3ECHTALUSIMU.
BrisBnsarbo01ieenpa3nmursaBpa3zHbIX
MpPOrpaMMHBIX MTPOAYKTaX,
peAHa3HAYEHHBIX I PEIIEHUSOTHOTO
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KJlaccaszamauBpadboTe

CMYJIbTUME THHHBIMUATIPE3CHTAIHSIMU.
Co3znaBath npe3eHTaIi, UCTIOIb3YS
TOTOBBIC 11a0JIOHBI.
Ilpakmuueckuepabomut:
1.Co30anuenpeszenmayuu
C2UNEPCCHLIKAMUHAOCHOBE20MOBLIXULAD]IO

HO8
Hroronopazneny 13
PesepBHOEBpEMs 2
OBIIEEKOJIMYECTBO 34
YACOBIIOITPOITPAMME
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8 KJIACC
HaumenoBaunue
No KonnuectBo OCHOBHBICBUIBIICSATEIILHOCTHOOYYA
pa3ziesioB U TeM [IporpammHoecoaepkaHue
/I JacoB FOILIXCS
ydeOHOoronpeameTa

Pa3znenl.TeopeTnueckneoCHOBHIMH()OPMATHKH

1.1

CHCTeMBICUNCIICHUS

6

Hemno3uuoHHbIEUTO3UIITMOHHBIE
CUCTEMBI cuuciaeHus. AndaBur.
OcnoBanue. Pazpepnytas hopma
3anucuuncia.llepeBoaBaecsaTHUHY O
CUCTEMYUHCEJ, 3alMUCAHHBIX B APYTUX
CUCTEMaxX cuuciieHus. Pumckas
cucteMacuucieHus. JIponunas
cucremacurcienus. I lepeBoauenbix
yuces B npegenax ot 0 no 1024

B JIBOMYHYIO CUCTEMY CUUCIICHHS.
BoceMepuuHas cuctema CUMCICHHUS.
ITepeBoa uncen u3 BOCbMEPUIHOMN
CUCTEMBbIBIBOMYHYIOUJECATUUHYIO
CHUCTEMBI U 0OpPATHO.
[lecTHanuaTepuyHascucremMa
cuucienus. [lepeson uncen
M3IIECTHAAIATEPUYHONCUCTEMBI

B JIBOUYHYIO, BOCbMEPUYHYIO
UJICCATUIHYIOCUCTEMBIHOOPATHO.
Apudmernueckueornepaiu
BJIBOMYHOWCHCTEMECUUCIICHUS

PackpbIBaTbCMBICIN3Y4aCMBIXITOHITHA.
BrIIBAATEpa3IMYNEBIIO3UIIMOHHBIX
MHENO3NLINOHHBIXCUCTEMAX CYUCIICHHUS.
BoIABIATH 00111€€ U pa3anyus B pa3HbIX
IIO3ULIMOHHBIX CUCTEMaX CUHUCIICHMUS.
3anuceiBath HEOobIKE (0T 0 70 1024)
LIEJIBIEYNCIIABPA3INYHBIXIO3ULIHOHHBIX
CUCTEMAaX CUHCJIEHMS (IBOMYHOM,
BOCBMEPUYHOM, IIECTHAILATEPUIHON ).
CpaBHUBATBIEIBICUNCIIA,3ATITUCAHHBIC B
JIBOMYHOW, BOCBMEPUYHOU
WIIECTHAAIATEPUIHONCUCTEMAX CYUCIICHH
A1

BrINOMHATHONEPALIMUCIOKEHNS U
YMHOXEHHSI HaJl HEOOIbIITUMU
JBOMYHBIMU YUCIIAMU

33




denepanpHaspadbouasporpammaUudopmaTtuka. 7—9knaccei(06a30BbIyPOBEHB)

1.2 | DneMeHTbI 6 Jlornyeckue BbICKa3bIBAHUA. PackpbIBaTbCMBICIN3YYaEMBIXITOHSATHH.
MaTeMaTUYECKOU Jlornueckre3HauyeHUABbICKA3bIBAHHI. AHaAIU3UPOBATH JJOTHUYECKYIO
JIOTUKH DNeMEeHTapHBIEHCOCTABHbIE CTPYKTYPYBBICKa3bIBaHUMU.
BbICKa3bpIBaHusA. Jlornueckueonepauuu: | Mcnosib30BaThIOrHYECKACOTICPAITUH.
«» (KOHBIOHKIIHS, JIOTHYECKOE CtpouThbTabIULIBINCTUHHOCTH
YMHOXEHUE ), KUTU»(TU3BIOHKIINS, JUISL TIOTUYECKUX BBIPAXKEHUM.
JIOTUYECKOE CIIOKEHHUE), BpuncasTBMCTUHHOCTHOE3HAYECHUE
«He» (JTOTUYECKOE OTPUIIAHUE). JIOTUYECKOTO BBIPAKEHUS.
[IpropUTET JIOTUYECKUX OINEPALIAM. 3HAKOMUTHCACIOrTYECKUMUOCHOBAMUKOM
OrnpeneneHnenCTUHHOCTUCOCTABHOTO IbIOTEpa
BBICKA3bIBAHUS, €CJIM U3BECTHBI
3HAYEHUS] UCTUHHOCTH BXOJISIIIUX
BHET03JIEMEHTAPHBIXBBICKA3bIBAHUM.
Jlornueckue Beipaxenus. [IpaBumna
3aIMCH JIOTUYECKUX BBIPAXKECHUM.
[TocTpoeHue TabIUI] ICTUHHOCTU
JIOTUYECKUX BBIPAKECHUN
JlornuecknesneMeHTbl. 3HAKOMCTBO
CIOTHYECKUMHUOCHOBAMUKOMITBIOTEPA
Hroronopazneny 12
Pa3znen2. AIropuTMBIMIIPOTPAMMHUPOBAHHUE
2.1 | UcniomauTenM 10 [Tonarueanroputma.Mcnonuurenu PackppIBaTbCMBICIIN3y4aEMBIXIIOHSITHH.
HaJTOPUTMBI. aNrOpUTMOB. AJITOPUTM Kak IUIaH AHaIA3UPOBATH MpEJIaracMple
AJITOpUTMUYECKHUE YIIPaBJICHUS UCIIOJIHUTEIEM. NIOCJIEIOBATENBHOCTH KOMaH/1
KOHCTPYKIIUU CgoiicTBaanropurma.CrocoObI3anucy | HapeAMETHATNYUAYHUXTAKAX

anroputma (CJI0BECHBIHN, B BUJIC
0JIOK-CXEMBL,IIporpaMMma).

CBOﬁCTB&HFOpHTMa,KaKI[I/ICerTHOCTB,
ACTCPMUHHUPOBAHHOCTD, IIOHATHOCTD,
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AJITOPUTMUYECKUEKOHCTPYKIIUH.
KoHcTpykuus «cienoBanue».
JIuneiinbiianropuT™. OrpaHU4EHHOCTh
JIMHENHBIX aITOPUTMOB:
HEBO3MO>XHOCTb MPEITYCMOTPETH
3aBUCUMOCTb IIOCJIEA0BATEIILHOCTH
BBIIIOJTHAEMBIX JEHUCTBUI OT UCXOIHBIX
JNaHHbIX. KOHCTPYKIMS «BETBICHUEY:
MOJIHAS U HeTIOTHas ()OPMBI.
BrinosHeHrne 1 HEBBINOJIHEHUE
yCJ0oBHSI (MCTUHHOCTD U JIOKHOCTD
BbICKa3bIBaHUs ). I IpocThiericocTaBHbBIE
ycnoBus. KOHCTpYKIUAKIIOBTOPEHUS
LHKJIBbI C 331aHHBIM YHCIIOM
MTOBTOPEHUH,CYCIIOBUEMBBITIOJIHEHUS, C
nepeMeHHo nukia. Pazpaborka

U151 OpMATEHOT OUCTIOTHUTEIIS
aJITOpUTMA, IPUBOASIIETO
KTpe0yeMOMYype3yJIbTaTy
MPUKOHKPETHBIXUCXOAHBIX IAHHBIX.
Pa3paboTkaHecI0KHBIXaITOPUTMOB
C UCIIOJIb30BAHUEM LIUKJIOB

Y BETBJICHUH IS YIIPABJICHUS
(bOpMaTEHBIMUUCITOTHATEIISIMH,
takuMu kakPobot, Uepemnaiiika,
UYeprexHuk. BeimmonHeHneanropuTMoB
BPYYHYIOMHAKOMITBIOTEPE.

PEe3yJIbTaTUBHOCTH,MAaCCOBOCT.
OnpenensaTh 1Mo 0JI0K-CXeMe,

JUTS pEIIEHUS KAaKOM 3aJ1aun
IIPEIHA3HAYCH JAHHBIA AJITOPUTM.
AHanM3upoBaTh U3MEHCHUE 3HAUEHU
BEJIMYMHITPUIIONIATOBOMBBITTOJHEHUHAJITO
pUTMA.
OrnpenensiThnoBHIOPaHHOMYMETOTY
pelICHUs 3aa4, KaK1e
AJITOPUTMUYECKUEKOHCTPYKIUUMOTYT
BOWTH B aJITOPUTM.
CpaBHUBATHPA3TUYHBICAITOPUTMBI
pEILIEHNS OJHOU 3a/1aUH.
Co31aBaTh,BBINOJIHATHBPYUHYIO U

Ha KOMITBIOTEPE HECIIOKHBIE
AJITOPUTMBI C UCIIOJIb30BAHUEM
IHUKJIOBUBETBICHUN TSIy IPABICHUS
UCIIOJIHUTETISIMU, TAKUMH Kak Po6or,
UYepenamika, YepTeKHUK.

N cnonHATEroTOBBIEANIT OPUTMBI

IIPY KOHKPETHBIX

VUCXOJHBIXJaHHBIX.
CTpouThISIUCTIONHUATEIA
apupMeTHIECKUX IEHCTBUNTICTIOUKH
KOMaH/I, TAIOIINX TpeOyeMblIit
Pe3yNbTATIIPUKOHKPETHBIXUCXOAHBIX
JTAHHBIX.
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CHHTAaKCUYECKUENITOTUUECKHUE
omnoOku. OTKa3bl

Ilpaxmuueckuepabdomul:

1. Co30anue u evinonnenue
HaKOMNbIOMEPEHeCI0HCHBIX
AnCOPUMMOBCUCNOIL30BAHUEMYUKIIOB U
eemeneHull 05 ynpasieHus
ucnoanumenamu, makumu kax Pooom,
Yepenawka, Yepmedsicnux.

2. IIlpeobpa3zosanueanzopummauzooHoU
Gopmbl 3anucu  opyayio.

3. Paspabomka ons ¢hopmanvrozo
UCROJTHUMENAAN20PUMMA, NPUBOOAUYE20
K mpebyemomy pe3yivmamy
NPUKOHKDEMHBIXUCXOOHBIXOAHHDIX.

4. «Pyunoey» ucnonuenue 2omoegvix
AneoOpUMMOBNPUKOHKPEMHBIXUCXOOHBIXO
AHHBIX

2.2

SI3pIKIpOrpaMMUPOBAHU
s

A3pik mporpammupoBanus (Python,
C++, Ilackanb, Java, C#, llIkonbpHBIM
Anroputmuueckuit fA3pik). Cucrema
IPOrPaMMHUPOBAHUS: PEIAKTOPTEKCTA
IpOrpaMM, TPAHCISITOP, OTIATUUK.
[lepemeHnHas: TUIl, UMs, 3HAUCHHUE.
[enplie, BelIECTBEHHBIC U CUMBOJIBLHBIC
nepeMmenHblie. OnepaTopiprcBanBaHHUS.
ApudmMeTrnaecKuEBhIPpAKEHUSI
UTIOPSIIOKUXBBIYMCIIeHHs. Oiepanu ¢
[EJTBIMU YHCIaMHU: 1IETIOYUCICHHOE

PackppIBaTbCMBICIIN3y4aEMBIXTIOHSITHH.
Onpenensate 1o nporpaMmme,
JUISIpElIeHUsIKaKO3aJauyMOHaNpeIHa3HaY
€Ha.

CtpouTth apuMeTndecKkue, CTpOKOBHIE,
JIOTUYECKUEBBIPAKECHUSIMBBIYUCIISITEUX3HA
YEHMUSL.

[IporpaMMupoOBaTh JINHENWHBIE
AJIrOPUTMBI,
IIPEAIOoIararIHeBbIYUCIIEHNE
apu(pMETUYECKUX,
CTPOKOBBIXWJIOTUYECKUXBBIPAKEHU.
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JI€JICHUE,0CTATOKOTICICHHUSI.
BerBnennsa. CocTaBHbIE yCIOBUS
(3amuCh JOTUYECKUX BBIPAKEHUN

Ha U3y4aeMOM SI3bIKE
nporpamMmmupoBanusi). Haxoxaenue
MUHUMYMaUMaKCUMYMau3JIByX,TpeX U
YeThIpex yuces. Pemenue kBapaTHOTO
YpaBHEHHU S, UMEIOIIETO BEIIECTBEHHBIE
KOpHHU. /{nanorosas oTiajaka
MpOrpaMM: MOIIAroBOE BHITIOTHEHNUE,
MIPOCMOTP 3HAYEHU BEJIMYMH,
OTJIaJIOYHBIN BBIBOJ, BEIOOP TOUKHU
octaHoBa. L{ukn ¢ ycinosuem.
AnroputM EBKINIaITIAHAX 0K ECHUS
HanOOJIbLIEr000IIET0IETUTENSIABYX
HaTypalbHbIX yucen. Pazouenue
3alUCU HATYPAIBHOTO YKCiIa
BHO3UIIMOHHOKWCUCTEME
COCHOBaHHEM,MEHBITUMIIIMPABHBIM 10,
Ha oTAeNbHbIC UGPHI. [k
CIIEPEMEHHON. AJITOPUTMBIITPOBEPKU
JETMMOCTH OAHOTO LEJIOr0 Yucia
HaJIpyroe,NpoBEpKUHATYPAIILHOTO YHCIIa
Ha ipocToTy.O0paboTka
CUMBOJIbHBIX JaHHBIX. CHMBOJIbHBIE
(CTpOKOBBIE) IEPEMEHHBIE.
ITocumBOIbHAsI00Pa0OTKACTPOK.

Pa3pabarbeiBaTh IpOrpamMmei,
coJieprKallreornepaTop(onepaTopsl)
BETBJICHUS, B TOM YHUCJIE
CHUCIIOJIb30BaHUEMIIOTMUECKUXOTIEpAIil

Pa3pabatbeiBaTh IpOrpamMmel,
cojieprKallueonepaTop(onepaTopsl )UK
na.
BrIONHITH AHATIOTOBY OO TIAAKYTIPOTPaM
M.

Ilpakmuueckuepadomul:

1. Ilpoepammuposaruenureinvlx
aAn2opummo8, npeonona2aruux
8blYUCIeHUE apUpMemUUecKux
UTLO2UYECKUXBBIPAINCEHUUHAUZYYACMOM
A3bIKE NPOCPAMMUPOBAHUSL (0OHOM

usz nepeuns: Python, C++, [lackany,
Java, C# llxonvusiuAnecopummuveckuuAd
3bIK).

2. Paspabomxanpozpamm,cooeparcaujux
onepamop (onepamopul) 6emeieHusl,
HAU3y4aeMOMIAZbIKeNPOSPAMMUPOBAHUSL U3
npuBedeHHo20 Bovlue NepeyHts.

3. Paspabomkanpocpamm,cooeparcaujux
onepamop (onepamopuvl) Yukida,
HAU3)4aeMOMAZbIKENPOSPAMMUPOBAHLSL
U3NPUBCOCHHO20BbIUUENEPEYHS]
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[TogcueTyacTOTHIIOSBICHUSICUMBOJIA B
cTpoke. BcTpoeHHbIe QyHKITHH
TUIs100pabOTKUCTPOK

2.3 | AHAIM3AITOPUTMOB 2 OrnpeneneHneBo3MOKHBIXPE3YJIbTaTOB | PaCKpBIBATECMBICIN3YYaEMBIXITOHATHH.
paboThHI aropuT™Ma MpPU TAHHOM AHaAIU3UPOBATEIOTOBBICATITOPUTMBI U
MHO>KECTBE BXOJIHBIX JAHHBIX, IPOrpaMMBbl
OTIPEICTICHUEBO3MOKHBIXBXO/IHBIX
JAHHBIX, TPUBOJSIIUX K JAHHOMY
pe3yJsbTary

Hroronopazueny 21

PezepBHOEBpEMs 1

OBIIEEKOJIMYECTBO 34

YACOBIIOITPOITPAMME
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9 KJIACC
HaumenoBanue
Ne KonuuecTtBo OCHOBHBIEBUBIIECSTETBHOCTH
pa3ziesioB U TeM [IporpammHuoecoepxanme
n/n 4acoB oOyyJaronuxcs
ydeOHOoronpeameTa
Pazneal.lludppoBassirpaMmoTHOCTH
1.1 | 'mob6anbHasiceTh 3 I'nobansHasiceteMuTEepHET.IP-aipeca | PackpblBaTbCMBICTN3YYaEMBIXITOHSATHH.
Nurepuetuctparerunod y3110B. CeTeBOoe XpaHEHUE JaHHBIX. AHaJIU3UPOBATH JOMEHHbBIC UMEHA
€30MacCHOTOMIOBEICHUS MeToabIMHANBUAYATBHOTO KOMITBIOTEPOB U ajJipeca JOKYMEHTOB
B HEU UKOJUICKTUBHOIOpPa3MEIIEHUAHOBOU | B MlHTEepHeTe.

unpopmarmusaTepuere. bonbiiue
JaHHbIE (MHTEPHET-AaHHBbIE,
BYACTHOCTH/IAHHBIECOLIUATIbHBIX
cereil).IlonarueobunpopmMamoHHON
0e30macHOCTH. YTPO3bl
UH(OPMAIMOHHON O€301aCHOCTH
npu paboTe B rI100anbHOM ceTh
MMETOABITPOTHBOICHCTBUSIUM.
[TpaBuabe3omacHom
ayTeHTU(DUKaMKU. 3aUTATUYHON
unpopmaruu B lutepHere.
be3onacHbeiecTpaTeruMITIOBECHUS B
Nurepnere. [Ipenynpexncuue
BOBJICUCHHMSI B IECTPYKTUBHbIE

U KpUMUHAJIbHBIE OPMBI CETEBOM
AKTUBHOCTU(KUOEPOYJIITUHT, PUILIMHT

U ipyrue Gopmsl)

OnpenensaTb MUHUMAJIBHOE BpEMS,
HEO0OXO0IMMOCISTIEPEIaYUU3BECTHOTO
o0beMa JaHHBIX 0 KaHATy CBSI3U

C U3BECTHBIMU XapAKTEPUCTHKAMHU.
Pacmo3naBaThOTCHITMATBHBICYTPO3bI U
BpEIHbBIC BO3/ICHCTBHUSI, CBI3aHHbBIC
cuH(bOPMaITMOHHBIMU
UKOMMYHUKAIIMOHHBIMUTEXHOJIOTUSIMH,
OIICHUBATH MIPEIJIaracMbI€ Iy TH
UXYCTPAHEHUS.
Ilpakmuueckuepadomol:

1. Co30aHue KoMNIeKCHbIX
UHDOPMAYUOHHBIXOOBEKM0BB8UNEBE0-
CMpanuy, 8KI0YAOWUX cpaduyeckue
00beKmul, ¢ UCNOIL30BAHUEM
KOHCMPYKMOpo8 (uabioHos).

2. 3Haxomcmeocmexanusmamu
obecneuenusnpueamHocmu
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ubezonacrHoupabomuvicpecypcamu
cemu Hnumepnem, memooamu
aymenmugpurayuu, 8 mom duciue
NPUMEHAEMBIMUBCEPBUCAX2OCYCILY2
1.2 | Pabora BunpinearensnoctusHTEpHETE. U PackpbIBaTbCMBICIIN3Y4aEMBIXIIO
BUH(OPMAITHOHHOM HTEPHET-CEPBUCHI: HSTHI.
MIPOCTPAHCTBE KOMMYHHUKAIIMOHHBIE CEPBUCHI [TpuBOAMTEIIPUMEPBICUTYAITNH,
(mouToBasCiIy)0a,BUACO-KOH(PEPEHII- | B KOTOPBIX TPeOYyeTCs UCIIOIh30BaTh
CBSI3b U JIPYTHE), CIPABOYHBICCITYKOBl | KOMMYHUKAIIMOHHBIE CEPBUCHI,
(KapThl, paclycaHus U IPYyTUe), CIIPABOYHBICUTIONCKOBBICCITY KOBIIP.
MTOMCKOBBIE CITYKOBI, CITyKOBI OnpenensiTh KOTUIECTBO CTPAHUII,
OOHOBJICHUS TTPOTPAMMHOTO HaAWJICHHBIX TTIOMCKOBBIM CEPBEPOM
o0ecrnie4yeHus U Apyrue CiryKObl. M03apPOCaMCHCIIONH30BAaHHEM
CepBUCBHITOCYAAPCTBEHHBIXYCITYT. JIOTUYECKUX OTIepaIn.
OO61auHble XpaHWINILA JaHHBIX. [TpuBOANTHIIPUMEPHIYCITYT,
CpencTBacoBMecTHONPa3pabOTKH JOCTYITHBIX Ha CEPBUCAX
JOKYMEHTOB (OHJIaH-O(HCHI). roCyJapCTBEHHBIX YCIYT.
[IporpamMmMmHOeO0ecTIeUeHHEKaKBEO- [TpuBOAMTHEIIPHUMEPHIOHIAHHOBBIX
CEPBUC: OHJIAWHOBBIE TEKCTOBBIC TEKCTOBBIXUTPAQUIECKIUXPEAAKTOPOB,
urpaduueckuepe1akTopbl,Cpebl cpen pa3pabOTKH MPOTPaMM.
pa3paboTKu mporpamm Ilpakmuueckuepabomut:
1. Ilouckunghopmayuuscemu
Humepnem no 3anpocam
CUCNOIb308AHUEMNOSUYECKUXONEPAYULI.
2. Ucnonvzosanueonnaiin-oguca
07151 pazpabomku OOKYyMeHmos
Uroronopazneny
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Paznen2. TeopernueckneoCHOBLIMH(POPMATHUKH

2.1

MopaenupoBanue
KaKMETO/ITO3HAHHUS

8

Mogenb. 3agaun, perracMblie
CIIOMOILBIOMOJIETTUPOBAHMS.
Knaccudukanuu moaenei.
MarepuanbHbie
(HaTypHbI€)UMH(DOPMALIMOHH
BIEMOJIEIIH.

HenpeppiBHBIE 1 TUCKPETHBIE MOJIEIIH.

Nmurannonusie moaenu. Mrposbie
mMozenu. OneHKaa e KBaTHOCTUMOIETN
MOJIETUPYEMOMY OOBEKTY U LEISIM
MonaenupoBaHus. TabIuaHbBIC MOJCIIH.
Tabnuua kak mpencTaBlieHUue
otHomeHus1. ba3pinanubix. OT60p

B Ta0JIUIIE CTPOK, YAOBJICTBOPSIFOLINX
3amanHomyycinoButo.I'pad.Bepmmna,
pedpo, myTb. OpuEeHTUPOBAHHBIE

Y HEOpUEHTUpOBaHHbIC rpadsl. nrna
(Bec) pebpa. BecoBas maTpuiia rpada.
JImnHAMy THME XK Ty BepIInHaMHTpada.
[Touck onTuMaIbHOTO MyTH B rpade.
HauanbHasBepiimHa(MCTOYHUK) U
KOHEUYHasl BEpIIMHA (CTOK)
BOpHEHTHpPOBaHHOMIpade.
BrruncnenuekonnuecTBayTen
BHaIIpaBJICHHOMAIUKInYecKomMrpade.
Hepeso. Kopenb, BepinHa (y3en),
aucT,pedbpo(ayra)aepeBa.Beicora

PackpbIBaTbCMBICIN3YYaEMBIXTTOHSATHH.
Omnpenenars BUA HHPOPMALMOHHOM
MOJIENIN B 3aBUCUMOCTH OT
CTOSIEN3a1AYN.

AHanmM3upoBaTh
uH(GOpMallMOHHBIEMO/IEIN (TaOJIULIBI,
rpaduku, AMarpaMMsbl, CXEMBI 1 JIp.).
Ocy1iecTBIATh CHCTEMHBIN aHATU3
00BEKTA,BBIIEIATHCPEAUETOCBOUCTB TE
CBOMCTBA, KOTOPBIE CYIIECTBEHHBI
CTOUYKHU3PEHUALEIEHMOIETUPOBAHUS.
OueHuBath aJIeKBaTHOCTh MOJIEIH
MOJIETUPYEMOMY OOBEKTY U
LESIMMOICTIUPOBAHUS.

CTpouTh 1 HHTEPIIPETUPOBATH
paznuyHble HHPOPMALIMOHHBIE MOJIENH
(TabGauIeL, IUarpaMmbl,rpadbl, AepeBo,
CXEMBI, OJIOK-CXEMBI aJITOPUTMOB).
Hccenenosars ¢ MOMOIIBIO
UH(POPMAITMOHHBIXMOAETIEHOOBEKTHI

BCOOTBETCTBHUUCIIOCTABJIEHHON3aaue. 13

y4aTh ITaITbl
KOMITHIOTEPHOTOMOICTTUPOBAHUS.
PaboTaThCcroTOBEIMUKOMITBIOTEPHBIMHU
MOJICIISIMH U3 PA3JIMYHBIX MTPEAMETHBIX
obOnacrei.
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nepesa. [lognepeso. [Ipumepsl
ucroiab3oBaHusiepeBbeB. [lepedop
BAPUAHTOB C MOMOIIBIO JEPEBA.
IloaTHeMaTeMaTHUECKOMMOIEIIH.
3agauu, peniaeMbleCIIOMOIIBIO
MaTeMaTH4eCKOro(KOMITBIOTEPHOTO)
MozenupoBanus. OTauyue
MaTeMaTUYECKOUMOIEIINOTHATYPHON
MOJEJH U OT CIIOBECHOTO
(JIuTepaTypHOTO) OMUCAHUS 00BEKTA.
Drarbl KOMIBIOTEPHOTO
MOJICIMPOBAHUS: IOCTAHOBKA 3aa4H,
MOCTPOCHUEMATEMATUYECKONMO/IENH,
mporpaMMHasi peaau3aius,
TECTUPOBAHUE,IPOBEICHUE
KOMITbIOTEPHOT03KCIIEPUMEHTA, aHATN3
€ro pe3yJbTaTOB, YTOUYHEHNUE MOJIEIN

Ilpaxkmuueckuepabomol:

1. Coz0anue oonomabauynol 6basol
oannvix. Ilouckoannvixecomoesotibase.

2. Paboma ¢ comosvimu
KOMNbIOMEPHBIMUMOOCTSAMU
UBPA3IULHBIXNPEeOMemubIXobacmell.

3. Ilpoepammuas peanuzayus
npocmeuuuxmamemamusdeckuxmooenell

Hroronopazneny

8

Pa3nen3. AIrOpuTMBIMIIPOrpaAMMHPOBAHHE

3.1 | Pa3pabotka
aNrOPUTMOB
UTIPOTPaMM

6

Pa30Ounenue 3agauu Ha noA3anadu.
CocraBneHneanropuTMOBUIIPOIPAMM
CHUCIIOJIb30BaHUEMBETBIICHUN, INKIIOB
Y BCIIOMOTaTEIbHBIX aITOPUTMOB
JUISl yIPABJIEHUS UCTIOJHUTENIEM
PoboTmnuaipyruMMHCIIONHUTESIMH,
TakuMu Kak Yepenamika, Uepre:xkHUK
U 1pyrumu. TaGnuyHble BETUYHUHBI

PackpbIBaThCMBICTH3yYaEeMBIXTTOHATHH.
PaspabatbeiBaThIIpOrpaMMbl
1100pab0TKHOJHOMEPHOTOMACCHBa
IeJIBIX YHCElL.
Ocy1ecTBIsIThpa30MEeHUEUCXOAHON
3aJjaud Ha MoJ3aJauu.
Pa3pabatbeiBaThIporpaMmsl,
coziepKaluenognporpammy(bl).
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(maccuBbl). OTHOMEPHBIEMACCHBHI.
CocraBneHue 1 OTIaJKa Mporpamm,
peaNn3yOUUXTUIIOBBICATTOPUTMBI
00pabOTKH OJJHOMEPHBIX YHCIOBBIX
MAacCHBOB, Ha OJTHOM U3 SI3bIKOB
nporpammupoBanus (Python, C++,
ITackans, Java, C#, llIkonbHBII
ANTOpUTMUYECKUN SI3BIK):
3aMoJTHEHUE YHCIOBOTO MACCHBA
CITy4alHBIMHUYHCIIAMU,BCOOTBETCTBUHU C
dbopMyII0ii UK TIyTEM BBOJIa YUCEII,
HaXO0XKJIEHUE CYyMMBI 3JICMEHTOB
MacCHUBa, JTUHEHHBIN MOUCK 3aJaHHOTO
3HAYCHUS B MAaCCHUBE, TIOJICYET
AJIEMEHTOB MacCHBa,
yIOBIIETBOPSIONIUX 3aJaHHOMY
YCIIOBUIO, HAXOXKICHUE
MUHUMAJILHOTO (MaKCHUMAaJIbHOTO)
anemeHTa MaccuBa. CopTUpoBKa
MaccuBa.O0pabOTKaNOTOKAIaHHBIX
BBIYHCIICHUE KOJUYECTBA, CYMMBI,
CpemHero apu(MeTHIeCcKoro,
MUHHUMAJILHOTO ¥ MaKCHMAaJIBHOTO
3HAYCHUS DJIEMEHTOB
MIOCTIEIOBATEIHHOCTH,
yIOBJIETBOPSIONTNX3aJaHHOMY
YCIIOBHUIO

Ilpaxkmuueckuepabomol:

1. Cocmaenenuenpozpamm

C UCNONIL30BAHUEM BCNOMO2AMENLHBIX
aneopummo8 0Jis ynpasieHus
ucnonHumenamu, makumuxaxPobom,
Yepenawka, Yepmeosicnux.

2. Cocmasnenueuomiaokanpocpamm,
Peanuzyrouux munogvle aicopummuol
00pabomru 0OHOMEPHBIX YUCTIOBLLX
MACCcu8o8, Ha OOHOM U3 A3bIKOB
npoepammuposanus (Python, C++,
Ilackanw, Java, C#, [lIkonvusii
Aneopummuueckuti A3v1K)
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3.2 | Yopasnenue 2 VYmpasnenue.Curnan.OOpaTHasCBSI3b. PackpbIBaTbCMBICIN3YUaEMBIXTTOHATHH.
[TonmyyeHue cUrHagIoB OT HUPPOBBIX AHanu3upoBaTh OTHOLIEHUS B dKUBOU
JaTYNKOB(KAaCaHUS,PACCTOSIHUS,CBETA, | IPUPOJIE, TEXHUYECKUX U COLMAIIbHBIX
3ByKa U pyroro). [Ipumepsr (mKoma, cemMbs U Ap.) CUCTEMAX
UCIIOJIb30BaHUS IPUHIMIIA OOpaTHOU CHO3ULUAYTIPaBIICHUSI.
CBSA3U B CUCTEMAX YIIPaBJICHUS N3yuaTenpumepbipoOOTU3UPOBAHHBIXCUCT
TEXHUYECKUMUYCTPONCTBAMU eM.
CIIOMOINIBIOIATYUKOB,BTOMYHUCIIE B Ilpakmuueckuepabomut:
poboTtorexHuke. [Ipumepsl 1. 3naxkomemeo c yuebHou cpedou
poOOTU3UPOBAHHBIXCUCTEM(CHUCTEMA PaspadomkunpocpammynpasieHus
yIPAaBIICHUS IBI>KEHUEM OBUICYYUMUCSE POOOMAMU
B TPAHCIOPTHOM cHCTEME, CBapOYHast
JIMHUS aBTO3aBOJIA,
ABTOMATU3UPOBAHHOE YIIPaBJICHUE
OTOIUICHUS/IOMa,aBTOHOMHAasICCTeMa
YIPABJICHUSATPAHCIIOPTHBIMCPEICTBOM
UAPYTHECUCTEMBI)

Uroronopasneny 8

Pa3znend. MudopmManmoHHbIETEXHOJIOTHH

4.1 | DnekTpoHHbIE 10 [TonsiTne 00 PMEKTPOHHBIX TAOIUIIAX. PackpbIBaTbCMBICIN3Y4aEMBIXTIO

TaOJIULIBI THUNBIIAHHBIXBIYEUKAXDIICKTPOHHOU HATHUH.

Tabnuubl. PegaktupoBanue AHAIM3UPOBATHIIOIB30BATEIBCKUI
nuhopMaTUPOBAHUETAOIIHII. UHTEpPENc TPUMEHIEMOTO
BcerpoeHHble pyHKIMUUISITIONCKA IPOrPaMMHOTOCPEICTBABPAOOTE C
MaKCUMyMa, MUHUMYMa, CyMMbI AJIEKTPOHHBIMU TaOIUIIAMHU.
UCpeHEroapru(MeTHIECKOrO. OnpenenaTbycaoBUSIUBO3MOKHOCTH
CopTupoBKaJaHHBIXBBBIACIEHHOM IPUMEHEHUAIPOrPAMMHOI OCPEICTBA
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nuanasone. [loctpoenue auarpamm
(rucTorpaMMma, KpyroBas Juarpamma,
ToYeYHas Auarpamma). Beibop turma
muarpammel. [Ipeo6pazoBanue hopmyn
npu KonmupoBaHuu. OTHOCUTEIIbHAS,
a0COJIOTHAS U CMEIIIaHHAs apecarus.
Y CJIOBHBICBBIYUCIICHUSIBIJICKTPOHHBIX
tabmuiax. CyMMUpOBaHUE U TMOJCYET
3HAYCHU, OTBEYAIOIIUX 32 JAHHOMY
ycioButo. O0paboTka 00IBIINX
HaO0OpoB AaHHBIX. YucneHnHoe
MOJICIIUPOBAHUE B DIEKTPOHHBIX
TadJIMIax

JUTSIPEIIIEHU S TUTIOBBIX3a1a4Bpa00Te C
AJIEKTPOHHBIMU TAOJIUIIAMH.

BrIBIISTE 0011ICE M pa3Iuyus B pa3HbIX
IPOTrPAMMHBIX TTPOTYKTaX,
peIHAa3HAYCHHBIX JIJISI PEIICHUSI OJTHOTO
KJ1acca(pa3HbIXKIIaCCOB)3a1auBpadboTe ¢
AIIEKTPOHHBIMU TAOJIUITAMH.
PenaktupoBateudopmMaTHpOBaThH
AJIEKTPOHHBIE TAOJIUIIBI.
AHanM3UpOBATHUBU3YTU3UPOBATH
JAHHBIE B 3JIEKTPOHHBIX TaOJIUIIAX.
BBITTOTHATE B 3JIEKTPOHHBIX TaOJIHIIAX
PacYeTHITOBBOIUMBIMIIONB30BATEIIEM
dbopmyIiaM ¢ UCII0JIb30BAHHEM
BCTPOCHHBIX (PYHKIUH.

Ocy1ecTBISTh YACTEHHOE
MOJICITUPOBAHUE B IPOCTHIX 3a/1a4ax
U3pa3INYHBIXTPEAMETHBIX00IaCTEH.
Ilpakmuueckue pabomui:

1. Beoooannwvixugpopmyn,oghopmnernuem
abuybl.

2. CopmuposxaudunibmpayusOaHHbIX 8
91EeKMPOHHBIX MAOTUYAX.

3. Ilocmpoenueduacpammuepapuros 6
91eKMPOHHBIX MAOIUYAX.

4. BvinonneHuepacuemognossooumMbim
noab308amMeneMpoOpmyIam
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CUCNONb30BAHUEMECIPOEHHBIXPY
HKYULL.
5.06pabomkabobuuxHaboposo
AHHDBIX.
6. Yucnennoemooenuposanue
82/1eKMPOHHBIXMAOIUYAX
4.2 | NadopmarmioHHbIE 1 Ponb nnpopManmoHHbIX PackpbIBaTbCMBICTN3YYaEeMBIXTTOHATHI.
TEXHOJIOTHH TEXHOJOTHHBPAa3BUTUUIKOHOMUKUMHP | OOCYXIaTbpOJbUH(POPMALIMOHHBIX
BCOBPEMEHHOM a,CTpaHbl, TEXHOJIOTHH B COBPEMEHHOM MUPE.
obmiecTBe perunona.OTKpbIThIEOOpazoBaTenbhple | OOCYXKAaTh 3HAYCHHE OTKPBITHIX
pecypcsl. [Ipodeccun, cBs3aHHbIC 00pa30BaTENbHBIX PECYPCOB
CUH(POPMATUKOMN Y BO3MOKHOCTH UX HUCIIOJIb30BAHU.
UUH(POPMATMOHHBIMUTEXHOJIOTUSMU: AHann3upoBaTh MUPPOBHIE HABBIKY,
BeO-1M3aliHEp, MPOTPAMMUCT, KOTOPBIMUIOJIKEHO0J1aJaThBBIITY CKHUKILIK
pa3paboTUNKMOOMIIBHBIXIIPUIIOKEHUM, | OJIBIL.
TECTUPOBIIMK, APXUTEKTOP Wzygarbnpodeccrun,cBI3aHHbIC
IPOrpaMMHOTO OOecTieueHus, CUH(POPMATUKONMMHPOPMALTUOHHBIMUTEX
CHELMAJIUCT M0 aHAJIN3Y JAHHBIX, HOJIOTHSIMH.
CUCTEMHBIHAIMUHUCTPATOP Ilpakmuueckuepabomoi:
1.Coz0anuenpezenmayuu
onpogheccusix,cesazanHvixcMIKT
Uroronopazneny 11
PesepBHOEBpEMS 1
OBLIEEKOJIMYECTBO 34
YACOBIIOITPOT'PAMME
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HEPEYHEHB(KOANP®UKATOP)PACHPEJAEJEHHBIXITOKJIACCAM
MMPOBEPSIEMBIX TPEFOBAHUM K PE3YJIbTATAM OCBOEHMUSI
OCHOBHOM OBPA3OBATEJBLHOM NPOI'PAMMbBI OCHOBHOT'O
OBILIEI'O OBPA30BAHUA U DJIEMEHTOB COAEP KAHUSA
IHONHPOPMATHUKE

B denepanbHbIX M pervoHaNbHBIX MPOIEAypax OIEHKH KayecTBa OOpa3oBaHUs
UCIIOb3YyeTCsl TepedeHb (KoaudUuKaTop) pacrnpeieIeHHbIX MO KJjaccaM MPOBEPSEMBbIX
TpeOOBaHUIM K pe3yJbTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTEeIbHOM MPOTPaMMBI
OCHOBHOT'0 00111eT0 00pa30BaHus U AIEMEHTOB COJAEPKaHUS 10 HH(DOPMATHKE.

7 KIIACC

IIpoBepsieMbleTpeOOBaAHUS KPe3y/JIbTATAM OCBOEHHSI OCHOBHOM
00pa3oBaTeIbHONNPOrPAMMbI

Konampos [IpoBepsieMble peAMETHBIE PE3YIbTAThl OCBOCHUS OCHOBHOU
epsIeMOro 00pa3zoBaTeILHOUTIPOTPAMMBIOCHOBHOT000111€T000pa30BaHUs
pe3yJbrara

1 [Toteme«lludpoBasrpaMOTHOCTH
1.1 [losicHaTh Ha TpuUMepax CMbBICH  MOHATHH  «uHGbOpMaUuUs»,
«MH()OPMAIIMOHHBIM  TIporeccy,  «o0paboTka  MH(pOpPMAIUNY,

«xpaHeHuenHOopMaIuny, «repeaadanHOopMammy

1.2 [IprBOIUTEIPUMEPBICOBPEMEHHBIXY CTPOMCTBXPAHECHUUIIEPENAYN
nH(pOpMalluU, CPAaBHUBATh UX KOJMUYECTBEHHBIC XapaKTEPUCTUKU

1.3 [lomyyaTh ¥ UCHOJNIB30BaTh HMHPOPMALMIO O XapaKTEPUCTUKAX
EePCOHAIbHOTOKOMIIBIOTEPAaNEr00CHOBHBIXAJIEMEHTaX (IIpoLeccop,
OlepaTuBHAs MaMsTh, JOJIOBPEMEHHAsl MaMsTh, YCTPONCTBAa BBOJA
—BbIBO/JIA)

1.4 CoOOTHOCUTH XapaKTepUCTUKUA KOMIIBIOTEPA C 3aJ]a4aMu, PEIIaeMbIMU
C €ro IOMOUIBIO

1.5 OpueHTHPOBATHCA B MEPAPXUUECKON CTPYKType (aillioBOil CHCTEMBbI
(3anuchIBaThIIONHOECUMSI(paiina(kaTanora),myTekaiiny(karaaory) Imo
UMEIOIIEMYCSl  OMHCaHui0  (aWIOBOM  CTPYKTYphl ~ HEKOTOPOTO
MH()OPMATMOHHOTO HOCUTETIS)

1.6 PaGoTaThcdaiinoBoiicucTEMOUIIEPCOHATBHOTOKOMITBIOTEPAC
MCHOJIb30BaHUEM rpauuecKoro uHTEepdeiica:co31aBaTh
(KOTMpOBaTh,lIEPEMEIIATh, IEPEUMEHOBBIBATD,y IATS ThHAPXUBHPOBAThH
(ailyibl MKaTaNIOT U, UCIIOIB30BaThAaHTUBUPYCHYIOIPOTpaMMYy )
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1.7

Uckate unbopmanuo B MHTepHeTe (B TOM 4YHUCIE MO KIHOYEBHIM
CJIOBaM, TIO0 H300paXEHUI0), KPUTUUECKH OTHOCUTHCA K HaMJICHHON
nH(popMaIuu, OCO3HABaTh OMACHOCThH ISl JIMYHOCTU U OOIIECTBA
pacnpocTpaHEHUsi BpPEJOHOCHOM uHMOpMaIMu, B TOM YHCIIE
AKCTPEMHUCTCKOTO U TEPPOPUCTUYECKOTO XapaKTepa

1.8

[ToHUMAaTBCTPYKTYPYaIPECOBBEO-pECypCcoOB

1.9

Hcnonb30BaTbCOBPEMEHHBIECEPBUCHIMHTEPHET-KOMMYHUKALUNA

1.10

CoOmonate TpeOoBaHuUs 0€30MaCHOM SKCIUTyaTallud TEXHUYECKUX
CpEJICTB HH(pOPMAITMOHHBIX u KOMMYHHKAITUOHHBIX
TEXHOJIOTUH,CO0II01aThCETEBOMAITUKET,0a30BBIECHOPMBIMH(POPMAIIOH
HOMATUKUMIIPABAIPUPAOOTECTIPUIIOKECHUIMUHAIIOOBIXYCTPOMCTBAX
uBlHTEpHETE,BHIOMPATHOE30MACHBIECTPATETMUTIOBEICHUSIB CETH

I.11

HpI/IMeHHTB METOAbI HpO(I)I/IJ'IaKTI/IKI/I HCTATUBHOI'O BJIMAHUA CPCIACTB
I/IH(i)OpMaHI/IOHHLIX u KOMMYHHKAIIUOHHBIX TEXHOJIOTUH Ha
3A0POBLCIIOJIL30BATCIIA

[Toreme«TeopeTniaeckneoCHOBBIMH(DOPMATHKI

2.1

KoaupoBaTe 1 JekoaMpoBaTh COOOLIEHUS MO 3aJaHHBIM IIPAaBHJIAM,
JEMOHCTPUPOBATh MIOHUMaHUE OCHOBHBIX IIPUHIIUIIOB
KOJMPOBaHUSANH(OpMAIIMUPA3TNYHOUTIPUPOBI(TEKCTOBOM, rpaduueck
Oif,ayIno-)

2.2

CpaBHUBaTh JJIUHBI COOOIICHMN, 3allMCAHHBIX B  PA3JIUYHBIX
angaBuTax,oNnepupoBaTbeAMHUIIAMUU3MEPEHNUS  WH()OPMALIMOHHOTO
o0beMa U CKOPOCTH Tepejaun JaHHbIX

23

OueHuBaTh M CpaBHUBAThb pa3MeEpbl TEKCTOBBIX,
rpaduyecKux,3ByKOBbIX (pailiioB 1 BUe0haiaon

HOTGMG«HH@)OpMaHI/IOHHLIGTGXHOJIOFI/II/I»

3.1

[IpencraBnars pE3yIbTaThI CBOEH JESATEIIbHOCTU B
BUJIECTPYKTYPUPOBAHHBIX  WJLTFOCTPUPOBAHHBIX
JOKYMEHTOB,MYJIbTUMEAUNHBIX

IpE3CHTALIUN

IIpoBepsieMbledJIeMeHTBICOAEPKRAHNS

Kon

[IpoBepsieMbINAIEMEHTCOACPKAHUS

1

[MudpoBasrpaMoTHOCTD
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1.1

Komnbrorep — yHUBEpCaIbHOE BBIYUCIUTEIHPHOE YCTPOHUCTBO,
paboTaroleeno  mnporpamme. Tumnbi
KOMITBIOTEPOB: MEPCOHANBHBIE  KOMITBIOTEPHI,
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BCTPOEHHBIEKOMITBIOTEPHI,CYTIEPKOMITHIOTEPHI. MOOMIIBHBICY CTPOCTBA.
TexHuka 6€30MaCHOCTHU U MpaBuUIa pabOThl HA KOMITBIOTEPE

1.2

OCHOBHBIE KOMIIOHEHTBI KOMIIBIOTEpAa M HUX HaszHadeHue. IIpomeccop.
OnepartvBHass U JOITOBPEMEHHAs MaMsATh. Y CTPOWCTBA BBOJA W BBIBOJA.
CeHcopHbId  BBOJl, JAaTYUKHM  MOOWJIBHBIX  YCTPOMCTB,  CpeACTBa
OMoMeTpUYeCKOr ayTeHTU(PUKAITUN

1.3

Hcropust pa3BuTUST KOMIIBIOTEPOB M TMPOTPAMMHOIO  OOECTeUeHUs.
[Tokonenus  koMnbprOTEPOB.  COBpPEMEHHBIE  TEHACHLUMH  Pa3BUTHS
koMmnbloTepoB.  CynepkomnbroTepbl.  [lapamienbHble  BBIYMCIIECHUS.
[lepconanpHbiii KomnbroTEp. [Iporieccop U ero XxapakTepUCTUKHU (TaKTOBas
4acToTa, paspsaHOCTh). OmnepatuBHas namath. JlolroBpeMeHHasi MamsTh.
VYerpoiictBa BBoma U BbIBoJIa. OObEM XpaHUMBIX JTAHHBIX (OlepaTUBHAS
MaMsAThb KOMIIBIOTEPA, KECTKUW JUCK W TBEPAOTEJIBbHBIA HAKOIUTEND,
MOCTOSIHHASTIAMATECMAPT(HOHA)MCKOPOCTHAOCTYMAIIAPA3TUIHBIXBUJOBHOC
uTenen

1.4

[Iporpammuoe oOecrieueHue KommbioTepa. [IpukiagHoe mporpamMMmHOe
obecnieuenue. CucrteMHoe mnporpamMmmHoe  obOecrieueHue. CHCTEMBI
nporpammupoBanus. [ IpaBoBasioxpaHanporpaMMuIaHHbIX. bectiaTapien

yCIIOBHO-OecTuiaTHbIeporpaMmbl. CBOOOHOE TTPOTrpaMMHOE 00ECTICUCHHE

1.5

@aitnel w  manku  (katanoru). Tumsl QaitnoB. CaoiicTBa  (haiinos.
XapaktepHble pa3Mepbl (ailioB pa3IUYHBIX TUIOB (CTpAaHMUIIA TEKCTa,
AJIGKTPOHHAss  KHUTA, (ororpadus, 3amuch TCCHH, BHUACOKIIHII,
MOJIHOMETPAXKHBINA (DUITEM)

1.6

[TpuHnunsinmoctpoenusdannoBbixcucteM.[lomnoenmsdaiina(mankmy,
karanora). [lyts k ¢aiiny (nmamnke, kKaTajuory)

1.7

daiinoBeiii MeHemkep. Pabora c¢ ¢aiimamu u mankamu (KaTaJdoTraMH):
CO3/IaHUE, KOMMPOBAHHE, MNEPEMEIICHUE, MEPEUMECHOBAHHE M YIAICHUE
daitmoB  uw  manok  (karaysoroB). Ilouck  ¢aiiioB  cpeacTBaMu
OTIEPAIMOHHONCUCTEMBI

1.8

ApXI/IBaHI/I}I,ZIaHHLIX.I/ICHOHBSOBaHI/IGHPOFpaMM-apXI/IBaTOPOB

1.9

KommbroTepHbie BUPYCHI U APYTHE BPEIOHOCHBIE TpOorpaMmbl. [Iporpammer
JUTSL 3aIUTHI OT BUPYCOB

1.10

O0benunenne kommnbioTepoB B ceTh. Cerb WHTepHET. Beb-cTpanuna, Beo-
caiit. CtpykTypa aapecoB BeO-pecypcoB. bpaysep. IlouckoBbie CUCTEMBI.
[Touck wHbOpMaMK TIO KIIOUEBBIM CIIOBaM M 10 H300paKEHHIO.
JloctoBepHOCTh MHGOPMALIHMH, TOTYyYeHHON U3 MHTepHeTa

1.11

COBpCMGHHBI@CCpBI/ICBII/IHTepHGT-KOMMYHI/IKaHI/Iﬁ
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1.12

CeTeBOMATUKET,0a30BbIEHOPMBIMH(DOPMAITMOHHOMITUKUUTTIPABA
npupadoteBceTullnTepHeT.CTparerunbesonacuoronoBeaeHusB Murepuere

TeopeTnyeckneoCHOBBIMH(POPMATHKU

2.1

Wudpopmanuss — OAHO U3 OCHOBHBIX IOHSATHM COBPEMEHHOM HayKH.
Wudopmanuss Kak cBelIeHUs, MpeAHA3HAUYCHHbIE [UIsI  BOCHPHSITHS
4YeJIOBEKOM, MMH(POPMaLIUSIKAKIaHHbIE,KOTOPBIEMOTyTOBITHOOPa0OTaHbI
aBTOMATU3UPOBAHHOM CUCTEMOU

2.2

JIMCKpeTHOCTh JaHHBIX. BO3MOXXHOCTh ONMUCAaHUS HENPEPHIBHBIX 0OBEKTOB
U TIPOIECCOB C IIOMOIIBIO JTUCKPETHBIX JaHHBIX. WHpopMarmoHHbIC
MPOIIECCHI-TIPOIIECCHI,CBI3aHHBIECXPAHEHUEM, TPEOOPA30BAHUEMU
repeaayeii JaHHbIX

23

CumBon. Andasut.MomHocThandasuta. PaznooOpazuesi3bikoB
nangaButoB.EcTtecTBeHHbIEN(OpMATIbHBIEA3BIKU. AJIPaBUTTEKCTOB Ha
pycckom si3bike. JIBowuHbii andaBut. KoanyecTBO BCEBO3MOXHBIX CIIOB
(KomOBBIX KOMOWHAaIWi) (UKCUPOBAHHOW IJIMHBI B JBOMYHOM ayipaBuTE.
[IpeobpazoBanuentodoroandabuTakaBonuHoMy.KomuuecTBopa3muaHbIxX
CJI0B (PMKCHPOBAHHOM JJIMHBI B al(aBUTE ONPEIEICHHON MOLTHOCTH

24

KoanpoBaHnecuMBOI0BOJHOT0a(haBUTACTIOMOIIHIOKOAOBBIXCIIOB B
apyrom andaBuTe, KOJI0Bas TaOIHIla, T1EKOIUPOBAHHE

2.5

JIBonunsiiiko . IpeacTaBieHnEeTaHHBIXBKOMITBIOTEPEKAKTEKCTOBB
JIBOUYHOM ajihaBuTe

2.6

Nudopmanmonnsiii. o0beM JaHHbIX. bBUT — MuUHHUManbHas eAUHUIIA
KoluyecTBa HH(OpManuu — JABOWYHBIA paspsn. bait, kuiobair,
MeradanT,ruradanT

2.7

CxopocTbrepenaun/1aHHbIX. ETMHUIIBICKOPOCTUTIEpEIauU JaHHbIX.
Hckaxxenne nHpopManuu rnpu nepenaye

2.8

KomupoBanne TekcTtoB. PaBHOMepHbIi konx. HepaBHOMEpHBI KOZ.
KomupoBka ASCII. BocbmubutHble KOAMPOBKH. [IoHSATHE O KOAMpPOBKAX
UNICODE.JlexoaupoBaHnecoo0IeHUHCHUCIIONB30BaHUEMPABHOMEPHOTO U
HepaBHOMEpPHOTO Koja. Mubopmarmonnsiii 00beM TeKCTa

29

O6meenpeacTaBieHueOUPPOBOMITPEACTABICHUNAY IMOBU3YATbHBIXH
JIPYTUX HENpephIBHbIX NaHHbIX. KonupoBanue 1Bera. L[BeToBbIE MOAenH.
Mogens RGB. I'ny6una konupoBanus. [1amutpa

2.10

PactpoBoe u BekTOpHOE mpeacTaBieHre n3oopaxkenuid. [lukcens. Ouenka
UH(OPMAITMOHHOTO o0beMa rpaguIecKux JTAHHBIX TUTSt
pacTpoBOron300paKeHus
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2.11

KonupoBanue 3Byka. Pa3zpsaHocTs u yacToTa nuckpetusanuu. KonnuecTso
KaHanoB3anucu.OUeHKaKOJINYECTBEHHBIXIaPAMETPOB,CBA3aHHBIXC
MPEICTABICHUEM U XPAHEHUEM 3BYKOBBIX (haiiioB

NubopmainoHHBIETEXHOIOT U

3.1

TeKCTOBBICTOKYMEHTHIMUXCTPYKTYPHBICIEMEHThI( CTpaHUIIa,a03all, CTPOKa,
CJI0BO, CHMBO)

3.2

TekcToBBIA TMpollecCOp — HMHCTPYMEHT CO3aHuS,
pemakTHpoBaHUSAH GopMaTHpOBaHUs TeKCTOB. [IpaBuma
Habopa TekcTa

3.3

PenaktupoBanue texcra. CoiictBa cumBosioB. llpudt. Tunsr mpudros
(pyOsieHble, ¢ 3aceykamu, MOHOIIMpPHUHHBIE). [loyXHMpHOE M KypCHUBHOE
Hadyepranue. CBoicTBa ab3aleB: T'paHUIbI, a03alHBIA OTCTYM, WHTEPBAI,
BbIpaBHHUBaHKE. CTrieBoe (hopMaTUpOBaHHE

3.4

CrpykrypupoBanue HWHGOpMALMA C TIOMOIIbIO CIIMCKOB U
Tabnui. MHoroypoBHeBble criucku. JloOaBieHue
TaOJIMI] B TEKCTOBBIE IOKYMEHTHI

3.5

BcraBkan3o0pakeHUHBTEKCTOBbIETOKYyMEHTHI. O0TeKaHEen300paskeHU I
TEeKCTOM. BKiItoueHne B TEKCTOBBINA JOKYMEHT AUarpaMm u GopMyii

3.6

[TapameTppicTpaHUIlbL, HyMeparuscTpanuil. JJoOaBIeHUEBJOKYMEHT
KOJIOHTUTYJIOB, CCBUIOK

3.7

[IpoBepka mnpaBonucanus. PaccraHoBka mepeHOCOB. [010COBOM BBOJ
Tekcta. OnTHyYecKkoe pacrno3HaBaHHe TeKcTa. KOMIBIOTEpHBIH NEpeBO/I.
Hcnonb3oBanue cepBucoB ceTh MHTepHET u1st 00pabOoTKH TeKCTa

3.8

3HaKOMCTBO ¢ rpaduyeckumu penakropamu. PacTpoBsie
pucynku.Mcnons3oBanue rpaudecKux NpUMHUTHBOB

3.9

Onepan  peTaKTUPOBAHUSA T'PaPUUIECKUX OOBEKTOB, B TOM YHCIE
mudpoBeIXx  ¢oTorpadmii: H3MEHEHHE pa3Mepa, oO0pe3Ka, IOBOPOT,
oTpakeHue, pabotra ¢ oOjacTsaMu (BbIJEICHUE, KONMUPOBAHUE, 3aJIUBKA
I[BETOM ), KOPPEKIIHS IBETA, SIPKOCTUA U KOHTPACTHOCTH

3.10

BektopHasa rpaduka. Co3gaHue BEKTOPHBIX PHUCYHKOB BCTPOCHHBIMU
CPEACTBAMUTEKCTOBOTOMPOLIECCOPAMIHAPYTUXITPOTPAMM(TTPUIIOKEHU).
JloOaBiieHHE BEKTOPHBIX PUCYHKOB B JOKYMEHTBI

3.11

[ToaroroBkamynsTuMenuitHbIXpe3eHTanuii. Cnai. JloGaBieHneHacaan g
TeKCTa U n3o0paxeHuil. Pabora ¢ HECKONBKUMU ClaiigaMu

3.12

JobGaBnenre Ha  crnadj  ayJAMOBH3yaJbHBIX  JaHHBIX. AHUMAaIUSL.
['unepccpuiku
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8 KIIACC

IIpoBepsieMbleTpeOOBaHUA KPe3yJbTATAM OCBOEHHSI OCHOBHOM
00pa30BaTeIbHOMIIPOrPAMMbI

Konampos IIpoBepsieMble peAMETHBIE PE3YJIbTAaThl OCBOCHUS OCHOBHOU
epsIeMOro 00pa3zoBaTeILHONUTIPOTPAMMBIOCHOBHOT000111€TO000pa30BaHUS
pe3yJbrara
1 [Toreme«TeopeTniaeckneoCHOBBIMH(DOPMATHKI
1.1 [losgcHaTh Ha mOpumepax pas3auuus  MEKIY
MO3UIIMOHHBIMUY HETIO3UITMOHHBIMU CHUCTEMaMU
CUUCJICHUS
1.2 3anuceiBaTh U cpaBHUBATH Lenble yncia oT 0 no 1024 B pasnuusbIX

MO3UIIMOHHBIX CHCTEMaX CUMCiIeHus (¢ ocHoBaHusMu 2, 8, 16),
BBITIOJIHATH apuMeTHUecKue oneparuy HaJl HUMU

1.3 PackppiBaThb  CMBICT TIOHATUM  «BBICKA3bIBAHUEY,
«JIOTUYECKasonepalus, «JIOTHYECKOe BEIPAKEHHUE)

1.4 3anuchiBaTh ~ JIOTUYECKHE  BBIPAKEHHUSA C  HMCIOJb30BAaHUEM
JT3BIOHKIIMN, KOHBIOHKIIMA W OTPHUIIAHUSA, ONPEACATh UCTUHHOCTH
JIOTUYECKUX BBIPAKEHUM, €CIM M3BECTHBI 3HAYEHUSI WCTUHHOCTH
BXOJISIIUXBHETOTICPEMEHHBIX,CTPOUTHTAOIMITBIMC TAHHOCTH IS
JIOTUYECKUX BBIPAKECHUN

2 [ToTeMe«ANropUTMBIUTTPOTPAMMUPOBAHHE)

2.1 PackpbiBaTb  CMBICII  TOHSATHM  «UCIOJHUTENDL»,  «AITOPUTMY,
«mporpaMmay, IIOHUMas pa3HHUIy MEXKIy YIoTpeOJIeHUeM
ATUXTEPMHUHOB B OOBIICHHOW peun U B UHPOpPMATUKE

2.2 OnuckIBaThaITOPUTMPEIICHUA3ATaUUPA3TNYHBIMUCTIOCO0aMU, B TOM
qyucie B BUJIE OJOK-CXEMBbI

23 CocTaBisTh, BBINOJIHATH BPYYHYIO M Ha KOMIIBIOTEPE HECIIOKHbBIC
aJTOPUTMBIC UCII0JIb30BaHUEMBETBICHUMUITUKIIOB IS
yIPaBJIECHUSUCIIOIHUTEISIMA

24 Hcnonp30BaTh KOHCTAaHTBI M IEPEMEHHBIE PA3JIMYHBIX THIIOB
(4UCTOBBIX, JOTMYECKUX, CUMBOJIBHBIX), a TaKXKe COJAEp Kallue uX
BBIPa)KEHUS, UCIIOJIB30BaTh ONIEPATOP MPUCBAUBAHUS

2.5 Hcnonp3oBaTeipupa3paboTKemporpaMMIIOT HUeCKHEe3HAYCHUS,
OIepaliy U BBIPAKEHUS C HUMU

2.6 AHaJIPI3I/IpOBaTI> MMpCAJIOKCHHBIC AJITOPUTMEI, B TOM  YHCIIC
onpecaciIiATb, KaKUCPC3YJIbTATBIBO3MOKHBIIIPU3aTdHHOMMHOKCCTBC
HCXOAHBIX 3HAYCHUH
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2.7

Co3pmaBaTh M OTJIAXKHUBATH MPOTPAMMBI HA OJHOM U3 SI3BIKOB
nporpammupoBanus (Python, C++, Ilackans, Java, C#, IlIxonbHbIi
ANropuUTMUYECKUN S3BIK), pEAM3YIONIUE HECIOKHbBIE aJrOPUTMBbI
00pabOTKMYHCIOBBIXITAHHBIXCUCTIOIH30BAHUEMIIMKIIOBH  BETBJIICHUH,
B TOM qyucie peann3yronme IIPOBEPKY JNEITMMOCTH
OJIHOTOLIEIOTOYUCIaHAAPYTO€,IPOBEPKYHATYPAIIBHOTOUHCIIA Ha
POCTOTY, BbIACNICHUS IU(P U3 HATYPAIBHOTO YUCIa

HpOBepHeMLIeC)JIeMeHTLICOI[ep)KaHI/Iﬂ

Kon [IpoBepseMbIiIEMEHTCOIEPKAHNS

1 TeopeTnuecKkrueoCHOBBIMH(POPMATUKHI

1.1 Hemno3uinmonuble W TO3WUIMOHHBICE CHUCTEMBI CcuuciieHus. AJdaBur.
OcHoBanue. PazBepuytas popma 3anucu uucia. [lepeBon B AeCATUUHYIO
CHUCTEMY YMCEJ, 3aIIMCAHHBIX B APYTUX CUCTEMAaX CUUCIICHHUS

1.2 PuMmckasicucremacumncieHus

1.3 JBonunasicuctemacuucienus.IlepeBoauensixuucensnpeaeiaaxotd mo 1024
B JIBOMYHYIO CHUCTEMY CUHMCJICHMUS. Bocemepuunas cHCTEMA
cuucnenus.IlepeBoquncenu3BOCbMEPUUHONCUCTEMBIBIBOMYHYIOU
JNECATUYHYI0 cucTeMbl U oOparHo. IllectHaamarepuyHass cucrema
cuucnenus. I lepeBoquucenu3mecTHaAATePUIHONCUCTEMBIB JIBOUYHYIO,
BOCBMEPHUYHYIO U JICCATUYHYIO CUCTEMBI K OOpaTHO

1.4 ApudmerrnueckueonepanuBIBOMIHONCUCTEMECUNCICHUS

1.5 Jlornueckue BbICKa3bIBaHUA. Jlornmyeckue 3HAYECHHUS BbICKA3bIBaHMHU.
DJIEeMEHTapHBIENCOCTABHBIEBbICKA3bIBaHUs. JIOTHUeCKreonepaluu:
«» (KOHBIOHKIIMS, JIOTMUYECKOE YMHOXEHUE), «WIW» (IU3BIOHKIIUS,
JIOTUYECKOE CIIOXKEHUE), «He» (Jlormueckoe otpulanue). I[Ipuopurer
Jorudyeckux  omepaumii.  OmnpeneneHue  HCTHUHHOCTH  COCTABHOIO
BBICKA3bIBAHUS MPU M3BECTHBIX 3HAUYCHHUAX MCTUHHOCTU BXOJSAIIUX B HETO
AJIEMEHTAPHBIX BbICKA3bIBAHUI

1.6 Jlornueckue BblpaxkeHus. I[IpaBwia 3anmucu  JOTHYECKUX

BeIpakeHuil. [locTpoenre TabauIl MICTUHHOCTH JIOTHYECKHUX

BBIPaKEHUI

1.7 Jlornyeckue  diIeMEHTBHL. 3HAKOMCTBO C  JIOTMYECKMMH  OCHOBaMU
KOMIIBIOTEPA

2 AJITOpUTMBIMITPOTPAMMUPOBAHUE
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2.1

HOHSITI/ICaJIFOpI/ITMa.I/ICHOHHI/ITCHI/IaJII‘OpI/ITMOB.AHFOpI/ITMKaKHJIaH
YHpaBJIICHUS UCITIOJIHHUTCIICM

2.2

CaoiictBaasnroputma.CriocoObI3anucuairopuT™Ma(CiI0BECHbIN, BBUIE OJIOK-
CXEMBI, IPOrpaMma)

23

ANTOPUTMUYECKUEKOHCTPYKIIMU. KOHCTpyKIIMsi«cienoBaHrue . JInHeMHbII
anroput™M. OrpaHUYEHHOCTh JMHEMHBIX QJITOPUTMOB: HEBO3MOXKHOCTH
MPEyCMOTPETh ~ 3aBUCUMOCTh  TOCJIEAOBATEIILHOCTA  BBINOJIHSAEMBIX
JICUCTBUM OT UCXOJHBIX JaHHBIX

24

KOHCTpYKHI/I}I«BeTBJIeHI/IG»:HOJIHaHI/IHel'IOHHaH(i)OpMBI.BBIHOJIHGHI/IGI/I
HCBBIIIOJIHCHHUC  YCIIOBUA (I/ICTI/IHHOCTI) n JIOXKHOCTD BBICK&?;BIB&HPI?I).
HpOCTBIe 1 COCTAaBHELIC YCIIOBUA

2.5

KOHCprKIII/ISI«HOBTopeHI/Ie»ZIII/IKJIBICBaJIaHHBIM‘II/ICJ'IOMHOBTOpeHI/Iﬁ,C
YCJIOBUCM BBIIIOJIHCHUA, C nepeMeHHoﬁ OUKJIa

2.6

PazpaboTtkaisihopMaabHOrOUCTIONHUTEIISIAITOPUTMA, TPUBO/ISIIETO
KTpeOyeMoMype3yabTaTyIIPUKOHKPETHBIXUCXOIHBIXJaHHBIX. PazpaboTka
HECJIO)KHBIX aJITOPUTMOB C UCIIOJIb30BAaHUEM IIUKJIOB M BETBICHUM IS
yrpasiieHuss (GopMaIbHBIMHA HCTIOJHUTENISIMU. BBINOTHEHHE arOPUTMOB
BPpYUHYIO M Ha KommbloTepe. CHHTAaKCMYECKHME U  JIOTUYECKHUE
omnoku.OTKa3bI

2.7

SAzpik  mporpammupoBanus  (Python, C++, Java, C#, IllkonabHbIi
Anropurmudeckuil 3pik). Cuctema nporpaMMUpPOBaHHUS: PETAKTOpP TEKCTA
porpaMm, TPAHCIATOP, OTIATIUK

2.8

ITepemenHas: tur, ums, 3HaueHue. Llenbie, BEIIECTBEHHBIE
HMCUMBOJILHBIETIEPEMEHHbBIE

29

Omneparop npucBauBaHus. ApuMeTHUECKUE BBIPAKEHUS U TMOPSIOK UX
BbIuKciieHus. Onepanuu ¢ I[EeJbIMU YUCJIAMH: IEJIOYUCICHHOE JIeJICHUE,
octatokoTAenenus. I [poBepkaieTMMOCTHOTHOT OO OUHCIaHAAPYTOe

2.10

Betrsnenus.CocTtaBHbIEy CIIOBUA(3aIIMChIOTMUECKUXBBIPAXKEHUN
Hau3y4aeMOMS3bIKeporpaMMHupoBanus). HaxoxxieHneMuanMyMan
MakCMMyMa M3 JABYX, TPEX M YEThIpEX 4Hcell. PemieHune KBaapaTHOTO
YPaBHEHMsI, UMEIOILIETO BEIIECTBEHHbBIE KOPHU

2.11

Jwnanorosass oOTnagka MpoOrpaMM: IIOIIATOBOE BBINOJHEHHUE,
IPOCMOTP3HAYCHUN BEJTUYUH, OTIaJ0YHBIN BBIBOI, BEIOOD
TOYKH OCTaHOBA

2.12

[Mukn ¢ ycrnoBueMm. Anroput™M EBKIMIa A HaXOXJIEHUS HaWOOJBILIErO
o0Iero JgenuTeds JBYX HATypalibHBIX uwncen. Pa30Ouenue 3amucu
HAaTypaJIbHOTO YHWCJa B MO3UIIMOHHOM CHCTEME C OCHOBAHMEM, MEHBIITUM
K paBHbIM 10, HA OTHIETBHBIE TUPPHI
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2.13 [{ukncnepeMeHHON. ATTOPUTMBITIPOBEPKUICTITUMOCTHOIHOTOIIETIOTO YHCIIa
Ha Jpyroe, IpOBEPKH HATYPAIBHOIO YUCa HA POCTOTY

2.14 | O6paboTKacUMBOJILHBIXTaHHBIX.CHUMBOJILHBIE(CTPOKOBEIC)IEPEMEHHBIE.
[TocumBonbHasi0oOpaboTkacTpok. [logcuer 4acTOThl MOSIBIEHUS CUMBOJAB
cTpoke. Bctpoennbie pyHKIMM 111 00pabOTKU CTPOK

2.15 | Onpenenenue BO3MOXKHBIX PE3yJIbTATOB pa0OTHI AJITOPUTMA IIPH 3aJaHHOM

MHO€CTBEBXOJHBIX IaHHBIX,0NPEAEICHUEBO3MOKHBIXBXOTHBIX TAHHBIX,
MPUBOJAIIMX K JaHHOMY PE3YJIbTaTy
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IIpoBepsieMbleTpeOOBaHUA KPe3yJbTATAM OCBOEHHSI OCHOBHOM
00pa30BaTeIbHOMIIPOrPAMMbI

Koanpos
epAEMOro
pesyJibraTa

[IpoBepsiemMbIe TPEAMETHBIC PE3YIHTATHl OCBOCHHS OCHOBHOM
00pa3zoBaTeILHOUTTPOrPAMMBIOCHOBHOT000111€TO000pa30BaHUS

1

[Toreme«lludpoBairpaMOTHOCTHY»

1.1

Hcnonp30BaTh COBPEMEHHBIE HMHTEPHET-CEPBUCHI (B TOM YHCTIE
KOMMYHHKAIIMOHHBIC CEPBUCHI, OOJAYHbIC XpAaHWIUIIA JAHHBIX,
OHJIAWH-TIPOTPaMMBbI (TEKCTOBBIE W TpaUUecKue peaaKkToOphl, CPEIbI
pa3paboOTKM) B yueOHOM M MTOBCEIHEBHOMN ACSATEILHOCTH

1.2

[IpuBomuTh  mpUMEpPHl  HUCIOIB30BaHUS  T'eOMH(OPMAIIMOHHBIX
CEPBUCOB, CEPBUCOB TOCYJAPCTBEHHBIX YCIYT, 00pa30BaTEbHBIX
cepBucoB MHTepHEeTa B y4eOHOUM 1 MOBCEHEBHOM JIESITEIILHOCTH

1.3

Hcnonp30BaTh pa3luyHbIE CpEJICTBA 3allUThl OT BPEIOHOCHOTO
IPOrpaMMHOTO obecnieuyeHus, 3alUIIATh NEPCOHAJIBHYIO
WH(GOPMAILIMI0O OT  HECAHKIMOHUPOBAHHOTO JOCTyma M €ro
HOCJIEACTBHUM (pa3rialieHus, MOJMEHbI, YTPaThl JaHHBIX) C YYETOM
OCHOBHBIX  TEXHOJIOTMUECKUX UM  COLHUAIbHO-IICUXOJIOTMYECKUX
aCTeKTOB HMCIONb30BaHUsI ceTu HTepHeT (ceTeBass aHOHMMHOCTD,
uQpOoBOH ciell, ayTeHTUYHOCTh CYOBEKTOB M PECYpPCOB, OMACHOCTh
BpPEJOHOCHOTO KOJa)

1.4

Pacrno3HaBaThMONBITKUUTIPE Y ITPEIKIATHBOBIICUEHUECEOS u
OKPYKAIOIIUX B JECTPYKTUBHBIC U KPUMHUHAIBHBIE (DOPMBI ceTeBOU
aKTUBHOCTH (B TOM uHucie KUOepOyIUHT, (PUTITIHT)

[Toteme«TeopeTniaeckneoCHOBBIMH(DOPMATHKI

2.1

PackpeiBaTh  CMBICT MNOHATHHA  «MOJENIBY», «MOAECIUPOBAHUEY,
ONpPENENsATh BHUIBl MOJICJICH, OILIEHUBATh AJCKBATHOCTh MOJEIHU
MOJICTUPYEMOMY OOBEKTY U LIEIISIM MOJICITUPOBAHMS

2.2

Hcnonp3oBaterpadbinaepeBbsaIsIMOASINPOBAHUSICUCTEMCETEBOM U
UEPAPXUYECKOMN CTPYKTYpPbl, HAXOJUThH KpaTyaiiiuii myTh B rpade

[ToTemMe«ANTroOpUTMBIUTTPOTPAMMHUPOBAHKE)

3.1

Pa30uBaTh 3a1a4n Ha MOA3aJa4l, COCTABIIATH, BHIMOJIHATh BPYUHYIOU
Ha KOMIIBIOTEPE HECJIOXKHBIE AJITOPUTMBI C  HUCIOJIb30BAHUEM
BETBJICHUW,[TUKJIOBUBCIIOMOTaTEIbHBIXAJITOPUTMOBIJIYITPABICHUSANC
NOJIHUTEIISIMU
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3.2

CocTaBnsiTh ¥ OTJQXHUBaTh MPOrPAMMBI, PEATU3YIOIIUE THUIOBBIE
JITOPUTMBIOOPAOOTKUYUCIIOBBIXIIOCIIEIOBATEIbHOCTEUIIIH
OIHOMEPHBIX  YHMCIOBBIX  MAacCMBOB  (IIOMCK  MaKCHUMYMOB,
MUHUMYMOB, CYMMBbI WM KOJMYECTBA 3JIEMEHTOB C 3a/JaHHBIMU
CBOMCTBaMM )HA0THOMU3S3bIKOBIIporpamMmupoBanusi(Python,C++,
[Tackansb, Java, C#, llIkoapHbBINH ATTOPUTMUYECKUN SI3BIK)

[Toreme«MHbOPMAITMOHHBICTEXHOJIOTHF

4.1

Bri0upaThcrioco0npeacTaBIeHUS JaHHBIXBCOOTBETCTBUH C
IIOCTaBJICHHOW3a1aueii(Ta0JINIIbI,CXeMBI, I'pa( UK, JHarpaMMBbl ) C
UCIIOJb30BAHUEM  COOTBETCTBYIOIIMX  MPOTPAMMHBIX  CPEJICTB
00pabOTKH JTAaHHBIX

4.2

Hcnonb30BaThaIeKTPOHHBICTAOTUIBITSI00pa00TKH  aHATTN3an
BU3yaJIU3allM¥ YHCJIOBBIX JAHHBIX, B TOM YHCJIEC C BBIJICICHHUEM
auanazoHa — TaOMWIBI W yHOOpSJAOYMBaHUEM  (COPTHUPOBKOWN)
€TOdJIEMEHTOB

4.3

Co3/1aBaThUIPUMEHITHBIJICKTPOHHBIX TAOIUTIAX HOPMYITBIIISA
pacyeToB C  HCIIOJIb30BAaHUEM BCTPOCHHBIX  apH(PMETHYCCKUX
byHKIIMKA (CyMMUPOBaHHE ¥ TIOJCYET 3HAYCHUH, OTBEYAIOIINX
3aJJTaHHOMY  YCJOBHIO,  CpemHee  apu(pMETHYECKOe,  ITOWCK
MaKCUMaJIbHOTO W  MHHHUMAQJIBHOTO  3HA4YeHHUs), aOCOJIIOTHOM,
OTHOCHUTEJIHHOM, CMEIIaHHOH ajipecanun

4.4

Hcnonp3oBaTh  2JIGKTPOHHBIE  TaOMMIBI  JUII  YHCIICHHOTO
MOJCITUPOBAHUS B MPOCTHIX 3a7a4ax u3 Pa3HBIX
MpeIMETHBIX001acTeH

IIpoBepsieMbledJIeMeHTBHICOAEPKRAHNS

Kon [IpoBepsiemblitaIeMEHTCOAEPKAHUS
1 [MudpoBasrpamMoTHOCTD
1.1 ['mo6anbhas cets MuTepHET. [P-anpeca y3moB. CeTeBoe XpaHEHUE JAaHHBIX.
MeTonpl HMHIMBUAYaJIbHOTO W  KOJUIGKTUBHOTO pa3MEIICHHS HOBOH
undopmaruuBaTepHeTe. bonbime nanapie(MHTEPHET-TaHHBIE, B
YaCTHOCTHU JaHHBIE COLMAILHBIX CeTeM )
1.2 [Tonsarne 06 mHGOpPMAIMOHHON 0€30MacHOCTH. YTPOo3bl HH()POPMAIIMOHHOM

0€30MacHOCTU Mpu pabOTEBIIIO0ATBHON CETU U METOAbl MPOTUBOICUCTBUS
uM. [IpaBuna Oe3onacHoi ayTeHTHU(PUKAMK. 3alIUTa JTUYHOMMHPOPMAIU
BcetullHTepHer.bezonacuslecTparernnnoseaeHussBceTuIHTEpHET.
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[IpenymnpexneHre BOBIIC€UEHUS B IECTPYKTUBHBIE U KpUMHUHAJIbHbBIE (DOPMBI
CETEBOI aKTUBHOCTH (KNOEpOYIUTMHT, PUIIMHT U APyTrre GOpMbI)

1.3

Bunbt NEeSATEIbHOCTH B WnurepHere. HHTepHeT-CepBUCHI:
KOMMYHHKAIIMOHHBIECEPBUCHI(ITOUTOBASACIYk0a,BU/1€0-KOHPEPEHII-CBA3b
UAPYTHE),CIIPABOYHBIECTYKOBI(KapThl,pACIUCAHUSUAPYTHE ), [IOUCKOBBIE
CITY>KOBI, CIy>XObl OOHOBJIEHHSI TPOTPAMMHOTO OOECIICUCHHUS] U JAPyTrue
cyx0bl. CepBUCHI TOCYIApPCTBEHHBIX yciuyr. OOiauHble XpaHWIHIIA
naHHbIX. CpelcTBa COBMECTHOM pa3pabOTKH JOKYMEHTOB(OHJIAMH-0(UCHI).
[IporpammHoeobecneyeHNEKakBeO-CepBUC:OHIAHHOBBIETEKCTOBBICU
rpapuueckue peakTopsbl, Cpeabl pazpaboTKH MporpaMm

TeopeTnyeckneoCHOBBIMH(POPMATHKA

2.1

Moaens.3agauu,pemaemMmpiecrioMonipioMoaenupoBanus. Knaccupukanuu
Mojeneld. MarepuanbHble (HaTypHble) M HUH(QOPMALMOHHBIE MOJECIIH.
HenpepsiBHBIE 1 AUCKpeTHBIE MOojenn. MimMutannonnsie monenu. Urpossie
Mozaenu. OueHKa COOTBETCTBHS MOJIETH  MOJEIUPYEMOMYOOBEKTYU
LESIMMO/IETUPOBAHUS

2.2

Tabnuunsiemonenu. Tabaunakaknpe1cTaBIeHUEOTHOIICHUS

23

bazbiganubix. OTOOPBTAOIUIIECTPOK, Y TOBIECTBOPSAIONINX3aJaHHOMYYCIIOBHIO

24

I'pad. Bepuiuna, pedbpo, nmyTs. OpUeHTHUPOBAHHBIE U HEOPUEHTUPOBAHHBIC
rpadsl. Jlnuna (Bec) pebpa. BecoBast matpuna rpada. JlnuHa myTH Mexmy
BepminHamu rpada. [louck ontumansHoro nytu B rpade. HauanpHas
BeplIMHAa (MCTOYHMK) U KOHEYHas BEpIIMHA (CTOK) B OPUEHTHPOBAHHOM
rpade. Brruncnenue KOJINYECTBA yTen B HalpaBJICHHOM
anuKIndecKkoMrpade

2.5

Hepeso. Kopenb, BepmiunHa (y3ein), JUCT, peOpo (myra) mepeBa. Bricota
nepeBa. IlognepeBo. Ilpumepsl wucnosib3oBaHus jAepeBbeB. l[lepedop
BAPHUAHTOB C OMOILBIO JEPEBA

2.6

[ToHsiTHE MaTEMAaTHYECKOM MOAENW. 3aJayd, pElaeMble C MNOMOUIBIO
MaTeMaTU4YECKOTO (KOMIIBIOTEPHOTO) MOJEIUPOBAHUSI. Otnuune
MAaTEMAaTU4YECKOM MOJIEIM OT HATypHOM MOJAEIM H OT CJIOBECHOTO
(JIuTepaTypHOTO) OMUCAaHUS 00BEKTA

2.7

OTansl KOMIIBIOTCPHOI'O MOACIUPOBAHMA: IIOCTAHOBKA 3aa4M, IIOCTPOCHHUC
MaTeMaTHUUYECKOMN MOJCIH, IporpaMMHass pcalu3alusda, TECTHPOBAHUC,
MMPOBCACHUC KOMIIBIOTCPHOI'O JSKCIICPUMCHTA, aHAJIN3 Cro pce3yJibTaToB,
YTOYHCHUC MOACIIN

AJITOPUTMBIMIIPOTPAMMHUPOBAHKE
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3.1

Paz0Ouenue 3agaun Ha nonsanayu.CocTaBiIeHHE ANTOPUTMOB HIIPOIPAMMC
WCIIOJIb30BAHUEM BETBIICHHU, IMKJIOB M BCIIOMOTaTENIbHBIX AJITOPUTMOB IS
yHPaBJIEHUS UCTIOIHUTEIEM WU APYTUMHU UCTIOTHUTEISIMU

3.2

Tabnuunbie BeIU4YUHBI (MaccuBbl).OqHOMepHbIE MaccuBbl. CocCTaBlIeHUEH
OTJIaJIKa TPOTrpaMM, pEaTU3YIONIUX THUIOBBIE aJITOPUTMBI 00pPaOOTKU
OJIHOMEpPHBIX  YHCJIOBBIX  MAacCHUBOB, Ha  OJHOM U3  SI3bIKOB
nporpammupoBanus (Python, C++, Ilackans, Java, C#, IllkonbHbIiH
AnroputMudeckuid SI3bIK): 3aMOJIHEHHE YUCIOBOTO MAacCHBa CIyYalHBIMU
YHUCJIaMH, B COOTBETCTBUU C (HOpMYJION WM TMyTEeM BBOAA YHCEI,
HaxO0XXJICHUE CYMMBI 3JIEMEHTOB MACCHUBA, JIMHEHHBIA MOHUCK 3aJaHHOTO
3HAYEHUS B MACCHUBE, MOJCYET JJIEMEHTOB MAacCHBA, YJOBJIETBOPSIOLIUX
3aIaHHOMY YCJIOBHIO, HaXOXJIEHWE MHUHUMAIBHOTO (MaKCUMAaJIHHOTO)
aneMmeHTa MmaccuBa. CopTUpOBKa MaccuBa

33

O6pa60TKa IMOTOKAa HJAHHBIX: BBIYUCIICHHC KOJIMYCCTBA, CyYMMbI, CPCOAHCTO
apI/I(i)MCTI/I‘ICCKOFO, MHUHUMAJIBHOTOM MAaKCHUMAJIbHOT'O3HAYCHUAIJICMCHTOB
MMOCJICA0BATCIIbHOCTH, YIOBJICTBOPAIONINX 3a/ITaHHOMY YCJIIOBUIO

3.4

VYnpasnenue.Curnan.O6patHascs3b.[lonyueHnecuraanoBoTiuGpoBbIX
JMATYMKOB (KacaHMs, PacCTOSHMs, CBeTa, 3Byka H jApyroro). Ilpumepsi
UCIIOJIb30BAaHUSl TPHUHIMIA OOpaTHOM CBS3M B CHUCTEMAax YIpaBIEHUS
TEXHUYECKUMHU YCTPOMCTBAMH, B TOM uuciie B poboroTexHuke. [Ipumepsl
pPOOOTU3UPOBAHHBIXCUCTEM(CUCTEMAYITPABICHUS ABUKECHUEMB
TPaHCIOPTHOMN CUCTEME, CBapoyHas JUHUSA aBT03aBO/Ia,
aBTOMATU3UPOBAHHOEYIPABIEHUEOTOILIEHUEMI0MA,aBTOHOMHAsACUCTEMA
yIpaBJIEHUS TPAHCTIOPTHBIM CPEJICTBOM U JIPYTHE CUCTEMBI)

HNudbopmainoHHBIETEXHOJIOT U

4.1

[Tonsitue 00 »91eKTpoHHBIX TaOnaumax. Tumbl MJaHHBIX B AYeHKax
AJIIEKTPOHHOM Tabmuibl. PenakrupoBanue u (QopMaTUpoBaHUE TaOJIMII.
BcerpoeHHblepyHKIMUUISITONCKAMAKCUMYMa, MUHUMYMAa,CYMMBIU CPETHETO
apupmerndyeckoro. CoOpTHUpPOBKA [AaHHBIX B BBIJCJICHHOM JUaIa30OHE.
[TocTtpoenne aumarpamMm (ruUcTOorpamMma, KpyroBas AuarpaMma, TOYEYHas
auarpaMma). Beroop tuna guarpammel

4.2

[IpeoOpazoBanueopmynpukonupoBaHuu. OTHOCUTENIbHAS,A0CONIOTHAS U
CMEIIaHHas ajipecanus

43

Y CIIOBHBIEBBIYUCIICHUSABIICKTPOHHBIXTabMUIIaX. CYMMUPOBaHUEN TIOJICUET
3HAYCHUM, OTBEYAIOIIUX 3aJlaHHOMY ycioBut0. OO0paboTka OONBIIMX
Ha0OPOB JaHHBIX. YHCIEHHOE MOICTUPOBAHUE B SJIEKTPOHHBIXTAOIHIIAX
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4.4

PonbuHpOpMaIIMOHHBIXTEXHOJOTUMBPA3BUTHUIKOHOMUKUMHUPA,CTPAHBI,
peruona. OTKpeIThIE 00pa3oBateabHble pecypebl. [Ipodeccun, cBsa3aHHbIEC
uH(pOpMATUKOH U HMHPOPMALMOHHBIMU TEXHOJOTHSIMHU: BeO-au3aiiHep,
IPOrpaMMUCT, Pa3padOTYMK MOOMJIBHBIX MPWJIOKEHUH, TECTUPOBIIMUK,
apXUTEKTOPIPOrpaMMHOTO00ECTICUEHHU S, CIICINATUCTIIOAHATN3Y TaHHBIX,
CUCTEMHBIN aIMUHUCTPATOP
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MEPEYEHb(KOJAU®UKATOP)IIPOBEPSIEMBIXTPEBOBAHUI

K PE3YJIbTATAM OCBOEHHSI OCHOBHOM OBPA30OBATEJIbHOM
IHPOI'PAMMBIOCHOBHOI'OOBIIEI'OOBPA3OBAHUANDJIEMEHTOB
COJAEPXAHUA ITO THOPOPMATHUKE

JUis IpoBeAEHNUs OCHOBHOI'O I'OCYJAapCTBEHHOIO 3K3aMeHano uHpopmatuke(OI'D
o MH(POPMATHKE) UCTIONB3YETCS NepeueHb (Koau(puKaTop) NpoBepsieMbIX TPEOOBAHMI
K pe3yJbTaTaM OCBOECHMs OCHOBHOI 00pa30oBaTelbHON IPOrpaMMbl OCHOBHOTO OOILIEro
o0pa30BaHMsI U AJIEMEHTOB COJEPKAHUS.

IIpoBepsiembieHaOl" o nHpoOpMaTHKETPEOOBAHUAKPE3YIbTATAMOCBOCHUSA
OCHOBHOI1 00pa3oBaTeILHON MPOrpaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHus

Koanpos
epsieMoro
TpeOOBaHUS

[IpoBepsiembleTpeOOBaHUSIKIIPEIMETHBIMPE3YIbTaATAMOA30BOTO
YPOBHSI OCBOCHHUS OCHOBHOM 00pa30BaTEIHHOM MPOTPaAMMBI
OCHOBHOT0 00111eT0 00pazoBaHusi Ha ocHoBe PI'OC

1

3HaTh(ITOHUMATH)

1.1

Brnagenne OCHOBHBIMH TOHSTHSAMH: HHpOpMAIM, Tepesaya,
XpaHeHne u 006paboTka HHPOPMAIMH, AJITOPUTM, MOJENb, TU(PPOBOI
POTYKTHHXHUCIIONB30BaHU S I PEIICHU Yy IeOHBIX UTTPAKTHUCCKUX 3T
ad

1.2

BJ'IaI[eHI/Ie INOHATHUAMMU:  BBICKA3BIBAHUEC, JIOI'MYCCKadA
OIICPaAnUA,JIOTHICCKOC BBIPAKCHHC

YMmeTh

2.1

YMeHnuneoneprupoBaTheAMHULIAMUN3MEPEHUSUH(OPMALITTOHHOT O
o0beMa U CKOPOCTH Iepeaadyn JaHHbIX

2.2

YMeHnue3anuceiBaTtbucpaBHuBaThlenbieunciaoT0n01024
BPA3JIMYHBIXITO3UIIHOHHBIXCUCTEMAXCUUCICHUSICOCHOBAaHUSIMUA 2, 8§,
16, BEIMOMHATH apuMETHIECKIE ONepaIiuy HaJl HUMU

23

YMeHne KoauWpoBaTh M JEKOAMPOBATH COOOIIEHHUS TO 3aJaHHBIM
OpaBujiaM; IOHUMAaHHE OCHOBHBIX MPHUHIMIIOB  KOJWPOBAHUSA
uH(GOpPMaIIMU Pa3InIHON IPUPOJIBI: TEKCTOBOM, rpaduueckoil, ayano

24

YMEHHE 3amucChiBaTh JIOTUYECKHE BBIPAXKEHUS C HCIOJIb30BAHUEM
TU3BIOHKIMY, KOHBIOHKIIMA U OTPULIAHUSA, ONPEAEIATh UCTUHHOCTD
JIOTUYECKUX BBIPAXKEHUM, €CIM W3BECTHBl 3HAYEHUS HMCTUHHOCTHU
BXO/ISIIIMXBHETOIIEPEMEHHBIX,CTPOUTHTAOIUIBINCTUHHOCTH IS
JIOTUYECKUX BBIPAKECHUM; 3alHCBIBATh JIOTMYECKHE BBIPAXKEHUS Ha
U3Y4a€MOM S3bIKE IIPOrPAMMUPOBAHUS
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2.5

YMeHHE COCTaB/IATh, BBIMOJHIATH BPYUHYIO MU Ha KOMIIBIOTEpE
HECJIO)KHBIE ~ aJNrOPUTMbI  JJISI  YOPAaBICHUS  HUCIOJHUTEISAMHU
(Yepenamka, YepTexkHUK U Jpyrue); co3laBaTh M OTJIAXKUBATh
IpOrpaMMbl Ha OJHOM U3 S3bIKOB MporpammupoBanus (Python, C++,
[Tackans, Java, C#, IlkonbHbll AnropuTMudeckuii  3bIK),
peanu3yIIMEHECI0KHBICAITOPUTMBIOOPA0OTKUUHUCIIOBBIXJAHHBIX  C
UCIIOJIb30BAaHUEM IIMKJIOB W BETBJICHUM; YMEHHE DPa30MBaTh 3aJauu
HaIo/3a/1a4M, WCIOJIb30BaTh KOHCTAHTHI, IEPEMEHHBIEN BBIPAXKECHUS
pPa3IMUHBIX  TUMOB  (YUCIOBBIX, JIOTUYECKUX, CHUMBOJIbHBIX);
aHAJM3UPOBAaTh MPEJIOKEHHBIM aITOPUTM, OMNPEAEHATh, KaKue
pe3yJIbTaThl BO3MOKHBI npu 3aIaHHOM MHOKECTBE
UCXOTHBIX3HAYCHUN

2.6

YMeHue 3amucartb Ha HW3y4aeMOM fA3bIKE IPOrpaMMHpPOBAHUS
AITOPUTMBI NPOBEPKHU JIEIMMOCTH OJHOIO LEJOT0 YHCIIa Ha JIPYroe,
IPOBEPKUHATYPATbHOTOUHUCIAHAIIPOCTOTY,BbIICICHUSA U DD u3
HAaTypaJIbHOTO 4YHUCJA, IMOUCK MAaKCUMYMOB, MHUHHMYMOB, CYMMbI
YUCJIOBOM MOCIIEIOBATEIBHOCTH

2.7

Brnagenne ymeHneM OpHUEHTHPOBATHCS B MEPAPXUYECKON CTPYKTYpe
daiinoBoiicucTeMbl,paboTaThC(HaMITOBONCUCTEMOUIIEPCOHATHHOTO
KOMITbIOTEPACUCTIOIb30BaHUEMT papuuecKoronHTepdeiica, a UMEHHO:
CO3/1aBaTh, KOMUPOBATh, TIEpEMENIaTh, IEPEUMEHOBBIBATh, YAAJSATh U
apXUBUPOBATH (hailiIbl U KaTaJIOTU

2.8

BrnanenneymeHuIMUMHABBIKAMUUCITIONB30BAHUSNH(DOPMAITMOHHBIX H
KOMMYHUKAITIOHHBIX TEXHOJIOTUH ISl IOWCKA, XpaHEeHHsI, 00pabOTKH
U TIepe/lay ¥ aHaJIn3a pa3IMuyHbIX BUI0B HH(pOpMaIuu

29

YMeHue  BbIOMpaTh ~ CHOCOO  TPEACTABICHHUS  JaHHBIX B
COOTBETCTBUHUCIIOCTABIICHHOW3a1auel(Ta0auIIbl,cCXeMbl, rpad UKy, Tuar
paMMBbI) C HCIOJIB30BAaHHMEM COOTBETCTBYIOIIMX IPOTPAMMHBIX
cpeacTB 00pabOTKH TaHHBIX

2.10

YMmenue ¢dopmanmzoBaTh W CTPYKTypUpPOBaTh  WHGMOpPMAIIHIO,
HCIIOJIB3YSIDJIEKTPOHHBIETAOIUIIBIII00pa00TKH ,aHATN3a u
BU3YalU3allMM YHUCJIOBBIX [AHHBIX, B TOM YHKCII€ C BBIJCICHUEM
auanazoHa TaOMUIBI W YIOPSIOYMBAHUEM (COPTHUPOBKOM) €ro
AJIEMEHTOB; YMEHHUE MPUMEHSTh B AJIEKTPOHHBIX TaOIuIax HopMyJibl
JUISL  pacyeToB C  HUCIIOJIb30BAaHMEM  BCTPOCHHBIX  (DYHKIIUH,
a0COJIFOTHOM,0THOCUTEILHOM,CMEIIIaHHOH aIpeCaIlut;; MUCII0Ib30BaTh
AJIEKTPOHHBIE TAOJMIILI 111 YUCIEHHOTO MOJICIUPOBAHUS B MPOCTHIX
3a/layax U3 pa3HbIX MPEAMETHBIX 00iacTei
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IlepedyenbineMeHTOBCOAEPKaHUA, IPOBepsieMbIXxHAOT Inonnpopmarnke

Kon

[TpoBepsEeMBIINAIEMEHTCOICPKAHUS

1

[{udpoBasrpaMOTHOCTH

1.1

@aitnel 1 manku (katanoru). [IpuHIUIBI MOCTpoeHHS (PAMIOBBIX CHCTEM.
[Monmnoenmsdaitna(nankn). I lyrekdaitny(manke). Paborachaiinamu U
KaTaJloTaMH CPEJICTBAMM OIIEPALlMOHHOM CUCTEMBI: CO3JaHHUE, KOIMPOBAHME,
nepeMenieHne, nepeuMeHOBaHrne U ynajieHue (aiiyioB M mamok (KaTajaoros).
Tunel ¢aiinoB. CpoiictBa ¢aiinoB. PaiinoBslii MeHemxkep. Ilouck ¢aiinos
CpEICTBaMU ONEPAMOHHONW CHCTEMBI

1.2

OO0benunenuexkomnbiorepoBBceTh.CeTbUHTEpHET. BEO-cTpanuiia,Be6-car.
Crpyktypa anapecoB BeO-pecypcoB. bpayzep. Ilouckosbie cuctembl. [louck
uH(OpMAIUU IO KJIIFOYEBBIM CIIOBAM U 110 U300paXKEHUIO.
JlocToBepHOCThUHpOPMaLINK,TOJTydyeHHOHn3UHTEpHETA.

IP-anpeca y310B. CeTeBO€ XpaHEHHUE TAHHBIX

TeopeTnyeckneoCHOBBIMH(POPMATUKU

2.1

JIMCKPETHOCTbIaHHBIX. BO3MOKHOCTHONNCAHUSHENPEPHIBHBIXOOBEKTOBH
IPOLIECCOB € MOMOUIbIO AUCKPETHBIX JAHHBIX.

CumBoa. Andasut. MomHocTs andasuta. J{Bonunsiii andasut. KoauuectBo
BCEBO3MOXKHBIXCIIOB(KOIOBBIXKOMOMHALINMN )P UKCUPOBAHHON IJINHBIB
nsonuHoM andasute. IlpeobpazoBanue mgr0b0ro andaBuTa K JBOMYHOMY.
KonudecTBo pa3iuyHbIX CIOB  (PUKCUpPOBaHHOW AJuMHBI B andaBuTe
OITPEICJIEHHON MOIIIHOCTH.
KoaupoBanrecumMBOIOBOIHOTr0a1(PaBUTACIIOMOILBIOKOJAOBBIXCIIOB B JPYTOM
andasuTe, KOAOBas TaOIULIA, TE€KOTUPOBAHUE.

Komuposanue texcroB. PaBHomepHbIN koa. HepaBHOMepHbIN kKoa. Koanposka
ASCII. Bocemubutnbeie koaupoBku. Ilonsarne o komupoBkax UNICODE.
Jlexo1npOBaHUECOOOIIEHUICHCIIONB30BAHUEMPABHOMEPHOT O
HEpaBHOMEPHOTO Kojia. MHbopMaronnbiii 00beM TEeKCTa

2.2

NudopmarimonHsiiioobeM JTaHHBIX. BUT-MHUHNMaNbHAsIE TUHUIIAKOJINYECTBA
uHpopManu — IBOWYHBIA pa3psa. EnuuHuiiel uamepeHuss nHGOPMaIMOHHOTO
oO0beMa JaHHEIX. buT, 0alT, KUI00aUT, MeradaiT, ruradamT.
CkopocThliepeaauujaHHbIX . ETUHUIIBICKOPOCTUIIEpEIaui TaHHBIX

23

KomupoBanne 1Bera. IlBeroBeie Momenu. Moaens RGB. [I'myGuna
KoaupoBaHus. [lanurpa.
PactpoBoe u BekTOpHOE mpeacTaBieHue uzoOpaxeHui. Ilukcens. OueHka
UH(OPMAITMOHHOTO o0beMa rpaduueckux JAHHBIX TSt
pacTpoBOron300paxeHus
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24

KonuposanuesByka.Pa3psigHoctbruacroTazanucu. KonmmyecTBoOkaHaIoB3aImcH.
OueHka KOJUYECTBEHHBIX MapaMeTPOB, CBS3aHHBIX C
NpeCTaBICHUEMHU XpaHEHUEM 3BYKOBBIX (pailiioB

2.5

Heno3uimonubieuno3uiuoHHbiecucTeMbicuucienus. Andaput.OcHoBaHue.
PazBepnyTtas dbopma 3ammcu yucia. [lepeBox B IECATHUHYIO CHCTEMY YHCET,
3allUCaHHBIX B JIPYTUX CUCTEMAX CUUCIICHMUSI.

PumMckascucremacumciaeHus

2.6

JIBonunascucremacuncnenus.llepesoquensixuncensnpenenaxorOnol024 B
JBOMUYHYIO CUCTEMY cuMciieHus. Bocemepuunas cuctema cuucnenus. [lepeBon
YUCEJ U3 BOCBMEPHUYHON CHCTEMBI B JBOMYHYIO M JAECCATHYHYIO CUCTEMBI U
oOparHo. HlecTHanuarepuyHas cCUCTEMA CUMCIICHUS. [lepeBon
YHCETU3LIeCTHAIATePUIHONCUCTEMBIBIBONYHYI0,BOCBMEPUYHYIOU
JECATUYHYIO CUCTEMBI U OOpPATHO.
ApudmeTrueckueonepanuuBIBOMYHONCUCTEMECUNCICHUS

2.7

Jlormueckue  BbICKa3piBaHWA. Jlornueckne  3HAYCHUS  BBICKA3bIBAaHMM.
DJIEMEHTapHBIENCOCTABHBIEBBICKA3bIBaHU . JIOTHUeCKUEeOnepaIUK:

«» (KOHBIOHKIIMS, JIOTHYECKOE YMHOXEHHE), «WIn»  (IU3BIOHKIHUA,
JIOTUYECKOE  CIIOKEHHE), «He» (Jiormueckoe oTpunanue). llpuopurer
Jorudeckuxonepanui. OnpeaereHueNCTUHHOCTUCOCTABHOTOBBICKA3bIBAHU S,
€CJIM U3BECTHbl 3HAYEHUsS HUCTUHHOCTU BXOIAIIMX B HEr0 D3JIEMEHTAPHBIX
BbICKa3biBaHUM. Jlornueckue BolpaxkeHus. [IpaBuna 3amucu JOTHMYECKHUX
BhIpakeHui. [locTpoeHue TabIMI] MICTUHHOCTU JIOTUUECKUX BhIpaKECHUMN

2.8

HOFI/I‘ICCKI/IGSHCMCHTBI.3HaKOMCTBOCHOFI/I‘{eCKI/IMI/IOCHOBaMI/IKOMHBIOTCpa

29

HenpepeiBHble 1 auckpeTHble Moaenu. Mmuraunonnsie mozaenu. Wrpossie
mozaenu. OneHka aJeKBaTHOCTH MOJEIN MOJEIUPYEMOMY OOBEKTY H
LEJISIMMOAETUPOBAHMS

2.10

Tabnuunsiemoienu. TabnunakaknpeacTaBIeHUEOTHOILICHUSI.
baspiianabx. OTOOPBTAOIMIIECTPOK, Y TOBIETBOPSIIONINX3aJaHHOMYYCIIOBHIO

2.11

I'pad. Bepmmna, pedpo, mytb. OpUEHTHPOBAHHBICE U HEOPUCHTUPOBAHHBIC
rpadsl. Jnmuna (Bec) pebpa. BecoBas matpuma rpada. JyimHa myTH MExXIy
BepmmHamu rpada. [louck ontumanpHOromyTH Brpade. HauanpHas BepminHa
(MCTOYHMK) M KOHEUYHas BepliMHa (CTOK) B OPUEHTUPOBAHHOM Tpade.
Brraucnenue konmyuecTBa myTeil B HAIIPABICHHOM alMKJINYECKOM rpade

2.12

Hepeso.Kopenb,Bepimna(y3en),muct,pedpo(ayra)aepena.Beicotaaepena.
[Monnepero.lIpumeprincnionb3oBanusaepeBbeB.l lepedbopBapranToBC
MOMOIIBIO IepeBa
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3 | AITOpUTMBIMIIPOrPAMMHUPOBAHKE

3.1 | CgoiictBa anropurma. CriocoObl 3aMKcy anroputMa (CI0BECHBIN, B BUAE OJIOK-
CXEMBI, Iporpamma).
CocTaBieHueanropuTMOBUIIPOrPaMMCHCIIOIb30BAHUEMBETBICHU M, IUKIIOB U
BCIIOMOTATENbHBIX AJITOPUTMOB [UJIsl yrpaBieHusi ucnosnureneM (PoOor,
Uepenanika,YepTexxHUKUAPYTHUE). BEIOTHEHNEaNTOPUTMOBBPYUHYIOU Ha
KOMITBIOTEPE

3.2 | A3pik nporpammupoBanusi (Python, C++, Ilackane, Java, C#, IlIkonbHbId
AnroputmMudeckuii SI3bIK).
Cucrema IIPOrpaMMUPOBAHMSL: penaxTop TEKCTa pOrpamMm,
TPaHCISITOP,0TIa UK.
[lepemennas:  Tumn, uMms, 3HadeHue. llenble,  BEIIECTBEHHBIE U
CUMBOJIbHBICTIEPEMEHHBIE.
Omnepatop mnpucBauBaHusl. ApU(METUUECKHE BBIPAKEHUS U TMOPSAOK UX
BbluKciieHHd. Onepanyu ¢ LEJbIMU YUCIaMH: LEJOYHCIECHHOE JEJICHHUE,
OCTaTOK OT JAEJICHHUS.
BetBnenus.CoctaBHbIEY CIOBUSA(3AMUCHIOIMUECKUXBBIPAXKEHU I
Han3y4yaeMOMS3bIKeporpaMMupoBanus). HaxoxxienneMuaumyma u
MakCUMyMa H3 JBYX, TpE€X M 4eTblpex uucen. PelleHne KBagpaTHOro
YpaBHEHUS, UMEIOLIETO BEILIECTBEHHBIE KOPHH.
Hukncycnosuem. Anroputm EBKIuAaINITHAX 05K IEHUAHAUO0JIBIIIETOOOIIETO
JEUTENS ABYX HaTypaJbHbIX yucesl. Pa3OneHue 3anucu HaTypaJlbHOrO Yucia
BIIO3UIIMOHHONCUCTEMECOCHOBAaHUEM, MEHBITUMUINPAaBHbIM 1 0,Ha  OTIENbHBIE
UQpHI.
[uxncnepeMeHHON. AJITOPUTMBIIPOBEPKUIECIUMOCTHA OJJHOTOLIEJIONOYHCIIa HA
Jpyroe, MIpoOBEPKU HaTYpaIbHOI'O YHCIIA HA IIPOCTOTY

3.3 | O06paboTka CUMBOJBHBIX AaHHBIX. CHMBOJIBHBIE (CTPOKOBBIE) TIEPEMEHHBIE.
[TocumBosbHas100padoTKacTpok.llocueTUacTOTHINIOSBICHUSICUMBOJIA B
ctpoke. BcTpoennbie GyHKIUU 111 00pabOTKU CTPOK

3.4 | Onpenenenrue BO3MOXKHBIX pE3YyJIbTATOB padOTHl alroOpuTMa MpU JaHHOM
MHO>KECTBE BXOJIHBIX JAHHBIX, ONPEIEIECHUE BO3MOMXHBIX BXOJHBIX JAHHBIX,
MPUBOJAILIMX K JAHHOMY PE3YIbTaTy

3.5 | TabnuunbieBennurHb(MaccuBbl).OiHOMEpHbIEMacCHBBL. COCTaBICHUEH

OTJIaIKa TpPOrpaMM, pPEATU3YIOIMIMX THUIIOBBIE aAJITOPUTMBI  00pabOTKU
OJHOMEPHBIX YHCIIOBBIX MAaCCHBOB, Ha OJIHOM M3 SI3bIKOB MPOTPAMMHUPOBAHUS
(Python, C++, Ilackanb, Java, C#, lllkonpHbIi AdropuTMuU4ecKuil S3bIK):
3aM0JIHEHUEYHCIIOBOIOMAaCCHUBACTyYaliHBIMUYUCIIAMHU,BCOOTBETCTBUUC(HOPMYJT
OMUJTUITY TEMBBOJAYMCEII,HAX 0K ICHUECYMMBIJIEMEHTOBMACCHBA,
JIMHEUHBIMIIOMCK3aJaHHOT03HAUCHUSIBMACCHUBE, ITIOACUCTIIICMECHTOB
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MacCuBa,  yJOBJETBOPSIOMIMX  33JaHHOMY  YCIIOBHUIO,  HAaXOXXJIECHUE
MUHHUMAaJIbHOTO (MaKCUMAJIbHOTO) 3JIeMeHTa MaccuBa. COpTUPOBKA MaccuBa.
OO6paboTka MOTOKAa MAHHBIX: BBIYUCICHUE KOJUYECTBA, CYMMBI, CPEIHETO
apu(pMETUYECKOT0, MUHUMAIBLHOTO M MaKCUMAJIbHOTO 3HAYEHUS! DJIEMEHTOB
NOCJIEIOBATENBHOCTH, YIOBIETBOPSIOIIUX 3aJAHHOMY YCIIOBUIO

3.6

VYnpasnenue. Curnan. OOparHas cBs3b. [lonydenne curHaisoB oT HU(pPOBBIX
JaTYNKOB (HAMpUMeEp, KacaHUs, pacCTOSHHUSA, CBETa, 3ByKa). [Ipumepsl
UCIIOJb30BAaHUSl TMpPUHIUIA OOpaTHOW CBA3M B CUCTEMax YIpaBJICHUS
TEXHUYECKUMUYCTPOMUCTBAMHUCIIOMOIIBIOJATIYNKOB,BTOMYHCIIE B
pOOOTOTEXHUKE

NubopmanmmoHHBIETEXHOTIOTHI

4.1

TexcToBble AOKYMEHTHI U HX CTPYKTYpHBIE BJEMEHTHI (CTpaHHIla, ad3ail,
CTpOKa, CIIOBO, CHMBOJI).
TekCTOBBIANPOIIECCOP—UHCTPYMEHTCO3IaHUs,pEeIaKTUPOBaHUAU(POPMATHPOBA
HusitekcToB.I [paBunanadboparekcra.PenakrupoBanuerekcra. CBoiicTBa
cumBoJioB.  Ilpudt. Tumsl mpudrToB (pyOsneHble, C  3aceUKaMu,
MoHoupunHble).[lonyxupHoenkypcuBHoeHauepTanue. CBolicTBaad3aieB:rpa
HUIIB1,a03aIHBIHOTCTY T, UHTEpBaJ, BeIpaBHUBaHue. [ [apameTpricTpanuipl. CTume
BOo€ hopMaTHpPOBAHKE.

CtpykTypupoBaHue HMH(POpMAUMM C MOMOUIbIO CIHUCKOB M  TaOJMII.
MHuoroypoBHeBble ciicKku. [[oO0aBneHne Tabnnil B TEKCTOBBIE JOKYMEHTHI.
BceraBka n3o0paxkeHuil B TEKCTOBbIE JOKYMEHTHI. OOTekaHHe U300pa’KeHUM
TEKCTOM. BKITIOUeHHEBTEKCTOBBIIOKYMEHTANATrPaMM, (POpMyIT,HyMepaluu
CTPaHMII, KOJIOHTUTYJIOB, CCHIJIOK U IPYTUX IJIEMEHTOB

4.2

PactpoBwiepucynku.Mcnons3oBannerpadndeCcKUXIPUMHATHBOB.

Omneparuu peakTUPOBAHUS TPAPUIECKUX 0OBEKTOB, B TOM YHCIIE MU(PPOBBIX
dboTorpaduii:u3meHeHrepazmMepa,00pe3ka,IoBOpoT,0TpaKEeHUE, padboTa c
obnacTsiMu (BbIIENIEHNE, KOMUPOBAHKE, 3aJIUBKA I[BETOM), KOPPEKIIUS IIBETA,
SIPKOCTH U KOHTPACTHOCTH.

BektopHas rpaduka. Co3gaHWe BEKTOPHBIX PHUCYHKOB BCTPOCHHBIMHU
CpeICTBaMH TEKCTOBOTO TPOIECCOpPa WM APYTUX MPOrpaMMm (MIPUIOKEHUN).
JloGaBrieHre BEKTOPHBIX PUCYHKOB B JJOKYMEHTBI

43

[ToaroroBkamynsTuMeauitHBIXIpe3eHTanui. Cnaii. JloGaBieHueHACTAN T
TeKCTa U n300pakeHuit. PaboTa ¢ HECKONIBKUMU ClaiiIaMH.
JlobaBrneHneHacnain1ay 1MoBU3yabHBIX TaHHBIX. AHUMAaLHS. [ MTIepCChUIKH

4.4

TunbgaHHBIXBIYEHKAXDIICKTPOHHOUTAOMUIIBL. PeTakTHpoBanue u
dbopmatupoBanue Tabmui. BcrpoeHHBIE (DYHKIIMM a7 MOMCKAa MaKCUMyMa,
MUHUMYMa,CyMMBbIUCpeIHETOapupMeTnaecKoro. CopTUpOBKaJaHHBIXBBBIJICIIC
HHOMuamna3oHe. IloctpoenuemuarpamMmmM(rucTorpaMma, Kpyrobas
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aUarpaMMa, TodedHas quarpaMma). Beroop tumna aumarpamMmsl.
[IpeobpazoBanunedopmynpukonupoBaHuu. OTHOCUTEIbHAS,a0COTIOTHAS U
CMEIIIaHHas aJpecarus

4.5

VYcaoBHBIE BBIYHCIICHUS B JEKTPOHHbIXTaOMMIIaX. CyMMHUpPOBAHHUE U TIOJICYET
3HAUYCHUM, OTBEYAIOUINX 33JJaHHOMY yclioBUi0. OO6paboTka 0osblIX HAOOPOB
JTaHHBIX. YHCTIEHHOE MOJICIMPOBAHNE B DJIEKTPOHHBIX TabIUIIax
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