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udpoBasi rpaMOTHOCTH
Komnviomep — ynusepcanvroe ycmpoticmeo o6padomku 0aHHbIX

KomneioTep — yHHMBEpCaibHOE BBIYUCIUTENBHOE YCTPOMCTBO, paboTaroliee Io
nporpamMMme. TUnbl  KOMIIBIOTEPOB:  INEPCOHAIBHBIE KOMIBIOTEPBI, BCTPOCHHBIC
KOMITBIOTEPHI, CYIIEPKOMITbIOTEPBI. MOOHIIBHBIE YCTPONCTBA.

OCHOBHBIE KOMIIOHEHTHI KOMIIBIOTEpA U UX HazHaueHue. [Ipoueccop. OnepaTuBHas
U JOJITOBPEMEHHAs MaMATh. Y CTPOMCTBA BBOAA U BbIBOJAA. CEHCOPHBIN BBOJ, NaTYUKH
MOOUJIBHBIX YCTPOMCTB, CPEACTBA OMOMETPHUECKOM ayTeHTH(PUKALIUH.

HcTtopusi pa3BUTUs KOMIBIOTEPOB U MporpammHoro obecrneueHus. [lokosnenus
KOMITBIOTEpOB. COBpPEMEHHBIE TEHACHIIMH Pa3BUTUS KOMIIBIOTEPOB. CyNIEpKOMIIBIOTEPHI.

[TapajuienpHbIE BBIYUCICHUS.

[lepconanbHbIN KOMIBIOTEP. [Ipo1ieccop U ero XxapakTepuCTUKH (TAaKTOBAs 4acTOTa,
paspsaaHocTh). OnepartuBHas mnamsaTh. [lonroBpemMeHHass mamsTh. YCTpOWCTBa BBOJA
U BbIBOAa. OOBEM XpaHUMBIX JaHHBIX (ONEpaTUBHAA MAMSITh KOMIIBIOTEPA, KECTKUMA U
TBEPAOTEJbHBII JMCK, MOCTOSHHAs NaMATh CMapT(OHA) U CKOPOCTb JOCTyNa JJIst
PAa3JIUYHBIX BUJIOB HOCUTEIICH.

TexHnka 0€30MaCHOCTU U MpaBuiia padOThl HA KOMIIBIOTEPE.

IIpoepammul u OanHbvle

[TporpamMHoe  obecneueHue  kommbioTepa.  [IpukmagHoe  mporpamMmHoe
obecnieuenue. CucreMHoe mporpamMmHoe obecrnieueHue. CucTemMbl MPOrpaMMHUPOBAHMUSL.
[IpaBoBasi oxpaHa mnporpamMm M JaHHbIX. becrnnaTHble M yCIOBHO-O€CIUIaTHBIE
nporpaMmMmel. CBOOOIHOE MPOTPAMMHOE O0ecTeueHue.

@aitnbl 1 manku (katanoru). [Ipunnumne! noctpoenus ¢ainoBbix cuctem. [lomHoe
umsa (Qaitna (manku). [lyte k ¢aiiny (manke). PaGora c¢ ¢aiinmamMu u Katamoramu
CpelCcTBaMH  OINEPALlMOHHOM CHUCTEMBI: CO3/JAaHHME, KONMPOBAaHHE, IEPEMELICHUE,
nepeMMeHoBaHue U ynaneHue ¢ainoB U nanok (karainoroB). Tumsl (aiioB. CBolicTBa
daiinioB. XapaktepHble pasmepbl (alIOB pazIMYHBIX TUIMOB (CTpaHUIA TEKCTa,
ANEKTPOHHAs] KHHTa, QoTtorpadus, 3anuch MECHU, BUACOKIHIL, MOJHOMETPAKHBIN
¢unpM). ApxuBauus JaHHbIX. Mcnonb3oBaHue MporpamMM-apxuBaTopoB. DaiioBlii
Menemkep. [louck ¢aiinoB cpeacTBaMu ONnepaiMOHHON CUCTEMBI.

KoMmbroTepHble BUPYCHI U JIpYyTrM€ BPEJOHOCHBIE Iporpammsbl. [IporpamMmbriis
3alHTHI OT BUPYCOB.

Komnvromepnoie cemu

OO0beauneHue kKoMmbloTepoB B ceTh. CeTh MuTepHeT. Beb-cTpanuiia, BeO-caiT.
Crpykrypa aapecoB Beb-pecypcoB. bpaysep. [louckosie cuctemsl. [lonck nadopmaruu
10 KJIFOUEBBIM CIIOBaM U MO M300paxeHuto. JJocToBepHOCTh HHPOpPMALIUU, TTOTYYEHHOM
u3 lurepHera.

CoBpeMeHHbIE CepBUCH HHTEPHET-KOMMYHUKAIIHIA.



CereBoil THKET, 6a30BbIe HOPMbI HH(GOPMALIMOHHON 3TUKU U IpaBa MpH padoTe
B ntepuere. Ctparernu 6e3omacHoro noseaeHus B Inrepuere.

TeopeTnveckne 0CHOBBI HHPOPMATHKH
Hughopmayus u ungpopmayuonmvie npoyeccol

Nudbopmanus — 0JHO U3 OCHOBHBIX TIOHATHI COBPEMEHHOW HAyKH.

Wudopmaiins Kak CBEIEHUS, NMpPEIHA3HAYCHHBIC JUISI BOCIPHUSATHS YEIOBEKOM,H
uHpOpMaIUs KaK JaHHBIC, KOTOPbIE MOTYT OBITh 00pabOTaHBI aBTOMATH3MPOBAHHOMN
CHCTEMOHM.

JIMCKPETHOCTh JTaHHBIX. BO3MOXHOCTH OINWCaHUS HEMPEPHIBHBIX OOBEKTOB H
IIPOIECCOB C TIOMOIIBIO TUCKPETHBIX TaHHBIX.

WHupopMallmoHHBIE TMPOLECCHI — TPOIECCH, CBSA3aHHBIE C  XPaHCHHUEM,
nmpeoOpa3oBaHUEM U Tepeavei TaHHBIX.

lIpeocmasnenue unghopmayuu

CumBoin. Andasut. MomHocThs andabura. PazHooOpasue s3bIKOB U an(aBUTOB.
EctecTBeHHbIe U opMabHBIE S3bIKA. AJI(DABUT TEKCTOB HA PYCCKOM si3bIKe. JIBOMUHBIN
andabut. KomuecTBO BCEBO3ZMOXKHBIX CJIOB (KOJOBBIX KOMOHMHAIMKM) (PUKCUPOBAHHOM
JUIMHBL B JBOMYHOM andaBure. [IpeobpazoBanue mro0oro andaBuTa K JBOUYHOMY.
KonudecTBo paznuyHbBIX CJIOB (PUKCUPOBAHHOW NIJUHBI B alaBuTe ONpenenéHHON
MOIIHOCTH.

KoaupoBanue cMMBOJIOB OJJHOTO ai(aBUTa ¢ MOMOIIBIO KOJAOBBIX CJIOB B JAPYTOM
andasure, KoAoBas TabIUIA, JEKOAUPOBAHNE.

JBonunsblii koa. [IpeacTaBieHne JaHHBIX B KOMIIBIOTEPE KaK TEKCTOB B IBOMYHOM
andaBure.

NudopmanmonHsiii 00b€M JaHHBIX. BUT — MUHMManbHas €IMHMIIA KOJUYECTBA
uH(popMauu — IBOMYHBIA pa3psa. EnuHunel uzmepeHuss HHGOPMAIIMOHHOTO 00bEMa
IaHHbIX. but, 0aiT, kmnobalT, MmeradaiT, ruradbamT.

CkopocTb nepenayum J1aHHbIX. EAMHUIBI CKOPOCTH MEpefayu TaHHbBIX.

KonnpoBanne tekcroB. PaBHOmepHBI Kkoa. HepaBHomepnwii koa. KommpoBka
ASCIl.  BocemubOutHeie koaupoBku. Ilomsatme o xomupoBkax UNICODE.
JlexonupoBaHue COOOUICHHHM C HCIOJb30BAaHUEM PAaBHOMEPHOIO M HEPaBHOMEPHOTO
kona. MladopMaioHHbIii 00bEM TEKCTA.

Hckaxenue naopmanuu npu nepeaaye.

OO1ee npencrabiieHre 0 HUGPOBOM NPEACTABICHUN ayIMOBU3YaIbHBIX U JPYTUX
HEIMPEPBIBHBIX JIAHHBIX.

Konuposanue 1nsera. I{BetoBrie monenu. Moaens RGB. I'mybuna koaupoBaHus.
[Tanutpa.

PactpoBoe u BekTopHOE TipeAcTaBieHue wu300paxenuid. I[lukcens. Orenka
UH(OPMAIMOHHOTO 00bEMA rpa@UUeCKuX JaHHBIX IJIs1 PACTPOBOTO U300paKEHUSI.

Komupoanue 3Byka. Pa3psagHocTs 1 yactora 3anrcu. KonndecTBo KaHaJIOB 3aIucH.

OneHka KOJMYECTBEHHBIX IapaMETPOB, CBS3aHHBIX C MPEACTaBICHUEM U
XpaHEHHEM 3BYKOBbBIX (haiijIoB.



HNupopmanuoHHbIE TEXHOJIOTHH
Texcmogvie 00KyMeHmbl

TexcToBbIE JOKYMEHTHI U UX CTPYKTYPHBIE 3JIEMEHTHI (CTpaHuIa, ad3all, CTpoKa,
CJIOBO, CUMBOJ).

TexkcToBbIi mpoLeccop — HUHCTPYMEHT CO3[aHus, pEAaKTUPOBaHUS U

dopmarupoBanus TekcToB. [IpaBmna Habopa TekcTa. PemaktupoBanne Tekcra. CBocTBA
cumBoiioB. [pudt. Tunsr mpudros (pydrieHsie, ¢ 3aceUkaMi, MOHOIIUPUHHBIE).

[TonyxxupHoe u KypcuBHOe HauepTaHue. CBoOMCTBa a03aleB: TPaHUIIbI, a03aIHBIMI

OTCTYTI, UHTEpBaJ, BelpaBHUBaHuE. [lapamerpsl ctpanuiisl. CTuneBoe popmatupoBaHue.

CrtpykrypupoBanue HMHPOpPMAMd C  TOMOIIBIO CHUCKOB M TaOIuIl.
MHuoroypoBHeBbie cniucku. JloOaBieHue Tabaul B TEKCTOBbIE TOKYMEHTHI.

BceraBka u300pakeHMii B TEKCTOBbIE JOKyMEHTHl. OOTeKaHUE H300paxKeHHIt
TEeKCTOM. BKiltoueHune B TEKCTOBBINM JOKYMEHT Iuarpamm, (popmyJ, HyMepaluu CTpaHull,
KOJIOHTUTYJIOB, CCBUIOK M IPYTUX 3JIEMEHTOB.

IIpoBepka mnpasonucanus. PaccranoBka mnepeHocoB. ['010cOBOM BBOJA TEKCTA.
OnTtuyeckoe pacno3HaBaHue TekcTa. KommbrorepHblii nepesBoxa. Mcnonbs3oBaHue
cepBucoB MHTepHeTe A1 00paboTKU TEKCTA.

Komnvromepnas epaghuxa

3HaKOMCTBO € rpapuueckuMu peaakropamu. Pactposeie pucynku. Mcnonbs3oBanue
rpaduuecKkux MPpUMUTHBOB.

Omnepanuu peaakTUPOBaHUS TpapUUEeCKUX OOBEKTOB, B TOM 4HCIE LU(POBBIX
dbotorpaduii: u3MeHeHue pazMepa, o0pe3Ka, MOBOPOT, OTPaKEHUE, padoTa ¢ 00JIaCTIMHU
(BplIETIEHUE, KONMPOBAHHWE, 3aJMBKa L[IBETOM), KOPPEKUHs IIBETa, SPKOCTH H
KOHTPacCTHOCTH.

Bekropnas rpaguka. Co3znaHue BEKTOPHBIX PUCYHKOB BCTPOEHHBIMU CPEICTBAMU
TEKCTOBOTO MPOIIECcCopa WK JAPYTUX Mporpamm (mpuiokenuit). JlobaBieHne BEKTOPHBIX
PUCYHKOB B IOKYMEHTHI.

Mynvmumeoutinvie npezenmayuu

[ToaroroBka MyabTUMEIUUHBIX Mpe3eHTaui. Cnaiia. J{obaBiaeHue Ha ciiaiil TeKcTa
1 n3o0paxeHuid. Pabota ¢ HECKOJILKUMHU CllaiijamMu.

Jlo6aBieHne Ha cllali]l ayIMOBU3YaIbHbBIX JaHHBIX. AHUMAIUS. | UmepCcChlIKy.

8 KJIACC

Teopernuyeckue 0CHOBbI HHPOPMATHKHU
Cucmemvl cuucnenus

Heno3unMoHHble M MO3UIIMOHHBIE CHUCTEMbI cuMciieHus. AmndaBut. OCHOBaHHE.
Pa3Bépnyras ¢opma 3anmcu uyucina. IlepeBog B JAECATHUUHYIO CHUCTEMY YHCEN,
3alIMCaHHBIX B JPYTUX CUCTEMAX CYUCIICHUS.

Pumckas cucrema cuucneHus.



JlBonuHnast cuctema cuucienus. [lepeBon uensix uucen B npeaenax ot 0 mo 1024
B JIBOMYHYIO CUCTeMY cuucieHus. Bocbmepuunas cuctema cuncnenus. [lepeBon uucen
U3 BOCBMEPUYHOM CHCTEMBI B JIBOMYHYIO M JIECATHYHYIO CHCTEMBbI U OOpaTHO.
lecTtHaanarepuunas cucrteMa cuucieHus. IlepeBog dymcen u3 ImIeCTHAALIATEPHUYHOM
CHCTEMBI B IBOMYHYIO, BOCBMEPUYHYIO U ACCATUYHYIO CUCTEMBI M 0OpPaTHO.
Apudmerndeckre onepariy B IBOMYHON CHCTEME CUUCIICHHUS.

Onemenmovi Mamemamuyeckoul 102uKu

Jlornyeckne  BBICKA3bIBaHUS. Jlornueckue 3HA4YCHUS BBICKA3bIBaHUIM.
DJleMEHTapHble U COCTaBHbIC BbICKa3bIBaHMs. Jlornmueckue ornepaiuu:
«» (KOHBIOHKIUS, JIOTHYECKOE YMHOXKEHHUE), «WIN» (IU3BIOHKIIUS, JIOTHYECKOE
CIOXKEHHE), «He» (JorHYecKkoe OoTpullanue). IIpuoputreT JIOTrHUECKUX OIepalui.
OnpeneneHue HMCTUHHOCTH COCTABHOTO BBICKA3bIBaHUSA, €CJIM M3BECTHHI 3HAYCHUS
WCTUHHOCTH BXOJISIIIMX B HETO AJIEMECHTAPHBIX BhICKA3bIBAHUM. JIOrMUE€CKUE BBIPAXKEHHUS.
[IpaBmia 3amucu Joruyeckux BeIpakeHuil. [locTpoeHne TaGIMI] HCTUHHOCTH
JIOTUYECKUX BBIPAKECHHUI.

Jlormyeckue 3J1eMEeHThI. 3HAKOMCTBO C JIOTUYECKUMHU OCHOBAMH KOMITBIOTEPA.

AJITOPUTMBI M IPOrPpaAaMMHPOBaHue
Hcnonmumenu u ancopummol. Aneopummudeckue KOHCMpYKYuu

[TonsiTue anroputMa. MICmoTHUTENN aarOPUTMOB. AJITOPUTM Kak IJIaH YIPABJICHHUS
VICTIOJTHUTETIEM.

CgoiicTBa anroputma. CrnocoObl 3amucu ainroputMa (CJIOBECHBINA, B BUJIE OJIOK-
CXEMBI, TPOrpamMma).

Anroputmudeckne KoHCTpyKumu. KoHcrpykumsa —«cnepoBanue». JIMHEHHBIN
anroput™. OTpaHUYEHHOCTh JIMHENHBIX aJTOPUTMOB: HEBO3MOYKHOCTB MPENYCMOTPETh
3aBUCUMOCTb MOCJIEI0BATEIbHOCTH BBIMOIHAEMbIX JEHCTBUN OT UCXOIHBIX JAHHBIX.

KoHCcTpyKlusi «BeTBIIEHUE»: TOJHAs M HemosiHas (GopMbl. BolmonHeHuen
HEBBINOJIHEHUE YCIOBHUS (MCTMHHOCTb M JIO)KHOCTh BbICKa3biBaHUs). IlpocThie u
COCTaBHBIE YCJIOBHSI.

KoHCTpyKIIMsl  «IIOBTOpPEHMS»: UHUKIbI € 33JaHHBIM YHCJIOM TOBTOPEHUM,C
YCIIOBUEM BBINOJIHEHUS, C IEPEMEHHON LIUKJIA.

Pazpabotka s (QopMambHOrO HCHOJNHUTENS  aJrOpUTMa, IPUBOJSIIECTOK
TpeOyeMoMy pe3yJbTaTy IPU KOHKPETHBIX UCXOAHBIX JaHHBIX. Pa3paboTka HECIOKHBIX
aJITOPUTMOB C HCIIOJIb30BAHUEM LIMKJIOB M BETBJIICHUN Ui yHpaBiieHUs (GopMaabHbIMU
UCIIOJIHUTENSAIMUA, TakuMu Kak PoOot, UYepenamka, Yepté&xuuk. Beinomnenue
aJITOPUTMOB BPYYHYIO M Ha KommbioTepe. CHHTaKCUYECKHE W JIOTMYECKUE OLIMOKH.
OTka3sbl.

A3biK npoepammuposanus

SA3pik  mporpammupoBanus (Python, C++, Ilackans, Java, C#, IlIkonbHbIH
ANropUTMUYECKHI S3BIK).

CucTtema nporpaMMHPOBAHHMS: PEIAKTOP TEKCTa IIPOrpaMM, TPAHCIIATOP, OTJIAAUHK.



[lepemennas: Tum, wums, 3HadeHue. llenble, BEINIECTBEHHBIE W CHUMBOJIBLHBIC
NIepEeMEHHBIE.

Onepatop nmnpucBauBaHusl. ApuU(]METHUYECKHUE BBIPAXKEHUS M TOPAJIOK UX
BbIuKciieHus. Onepanuu ¢ I[eJNbIMU YKCIaMU: IIeJIOYUCICHHOE JIeJIEHUE, OCTaTOKOT
JICJICHUA.

Betsnenus. CoctaBHbIe YCIOBUS (3aMKMCh JOTHYECKUX BBIPAKEHUN HA M3Yy4aEMOM
s3bIKE MporpaMMupoBanusi). HaxoxkneHrne MUHUMyMa U MakCUMyma U3 JIBYX, TPEX U
YeTRIPEX YKcell. Perenne KBaapaTHOTo ypaBHEHUS, HMEIOIIETO BEIIECTBEHHBIC KOPHH.

JuanoroBasi oTJiajika IPOrpaMM: MOIIATOBOE BBIMOJHEHUE, MPOCMOTP 3HAYECHUU
BEJTUYMH, OTJIaI0YHBIA BHIBOJI, BELIOOP TOYKH OCTAHOBA.

Hukn ¢ ycnoBuem. Anroput™m EBkimaa st HaxoKJIeHUsT HAUOOJBIIEro OOIIETro
JENUTENs JABYX HATYpPAIbHBIX 4HCeNl. Pa30umeHue 3amucu HaTypalbHOTO YHCIIaB
MO3UIIMOHHON CUCTEME C OCHOBAHMEM, MEHBIITNM WJIH paBHBIM 10, Ha OTAEIbHBIE U(PHI.

[{uki ¢ mepeMeHHOM. AJITOPUTMBI IPOBEPKU AECTUMOCTH OJTHOTO IIEJIOT0 YHCia Ha
JIpyroe, MPOBEPKU HATYPaTbHOTO YKCIIa Ha MPOCTOTY.

OOpaboTka CUMBOJIBHBIX JIaHHbIX. CHMBOJIbHBIE (CTPOKOBBIE) TME€pPEMEHHBIE.
[TocumBonbHas 00paboTka cTpok. I[loacdy€T 4acTOTHI MOSBIEHUS CHUMBOJIA B CTPOKE.
BceTpoennsie pyHkiuu 11st 00pabOTKU CTPOK.

Ananuz ancopummos

OnpeneneHue BO3MOXKHBIX pPE3yJbTaTOB pabOThl aIroOpuTMa IMpPU JTAHHOM
MHOJKECTBE BXOJHBIX [JIaHHBIX, ONPEACICHUE BO3MOXHBIX BXOJHBIX JIAHHBIX,
MPUBOASAIIMX K TAHHOMY PE3yJIbTaTy.

9 KJIACC

HudposBasi rpaMOTHOCTH
I'nobanvnas cemv Humepnem u cmpamezuu 6€30nacHo20 nogeoeHus:  Heli
['mo6anwsuas cetb UuTepHET. IP-anpeca y3mnoB. CeTeBoe XpaHeHue JaHHbIX. MeToIbl
WHIUBUIYAIBHOTO U KOJUIEKTUBHOTO pa3MelleHHs HOBOM MH(popmauuu B MHTepHETE.
Bonbiive nanHble (MHTEPHET-TaHHbIE, B YaCTHOCTH JIAHHBIE COLIMAJIBHBIX CETEN).
[lonarue 00 wuHpOpMaMOHHOW Oe€30macHOCTU. YTpo3bl HHGOPMAIMOHHON
0€301MacHOCTH MpHU padboTe B INI00ATBHOM CETU M METOIbI TPOTUBOICHCTBUA UM. [IpaBuiia
Oe3omacHol ayTeHTu(UKanuu. 3amura JMuHoi nHpopmannu B UuTtepHete. bezonacHeie
cTpateruu nosenaeHust B Uurepuere. [IpenynpexaeHrue BOBICUYEHUS B IECTPYKTUBHBIE U
KPUMUHAJIbHBIE (OPMBI CETEBOM aKTHUBHOCTH (KHOEpOY/UTMHT, (UIIUHT U JPYTHE

dbopmbl).
Paboma 6 unghopmayuonnom npocmpancmee

Buner nesrenpHOocTH B MHTEpHETE. HMHTEPHET-CEPBHUCH: KOMMYHHKAI[MOHHBIC
cepBUCHI (TOUTOBAs CIyk0a, BUACO-KOHPEPEHII-CBI3b U JPYTHUE), CIPABOYHBIE CITY>KOBI
(KapThl, pacrucaHus W APYTHE), TTOUCKOBBIE CIIYKObI, CITy>KObI OOHOBIICHUS



nporpaMMHOro oOecriedeHus U Apyrue ciy>k0bl. CepBHCHI TOCYyIapCTBEHHBIX YCIYT.
OOnaunble XpaHwiuiia AaHHbIX. CpeacTBa COBMECTHOM pa3pabOTKU JTOKYMEHTOB
(onnaitH-oducsr). [IporpammHoe obecrieueHre Kak BeO-CepBHC: OHIANHOBBIE TEKCTOBBIC
U rpaduvecKre peaakTOphl, CPeabl pa3paboTKH IPOTrpamMM.

Teoperuueckue 0oCHOBbI HHPOPMATUKHU
Mooenuposanue kax memoo no3HaHus

Mogens. 3amaum, pemraeMble C MOMOIIBI0 MonaenupoBanus. Kmaccuduxarmm
Mozeneld. MarepuasnbHbie (HaTypHbIC) U UH(MOpPMAIMOHHBIE MOJienu. HenpepbiBHbIE U
TUCKpeTHbie Moaenu. Wmwutanmonuele Mojenu. WrpoBeie Moaenu. OlieHka
aJICKBaTHOCTH MOJIENTU MOJICIMPYEMOMY OOBEKTY U LEISIM MOJICTUPOBAHMUS.

Tabnuunsie Moaenu. Tabauia kak mpeacTaBlIeHUe OTHOIICHUSI.

basel qanabix. OTO0P B TAOIUIIE CTPOK, YAOBIECTBOPSIONIUX 3a/IAHHOMY YCIIOBHIO.

I'pad. Bepmuna, pedbpo, nyts. OpueHTUPOBAHHBIE 1 HEOPUESHTUPOBAHHBIE TPa(dBbI.
Jnuna (Bec) pebpa. BecoBas Mmarpuua rpada. JnuHa nytu Mexay BepiimHaMmu rpada.
[Touck ontumansHOoro Myt B Tpade. HauanbHas BepmmHa (MCTOYHUK) M KOHEYHAs
BepUIMHA (CTOK) B OpPUEHTHPOBAaHHOM Trpade. BrluuciaeHue koauuecTBa MyTeu
B HaIIpaBJICHHOM alMKJINYECKOM rpade.

HepeBo. Kopenb, BepmmHa (y3en), Juct, pedpo (ayra) nepesa. BreicoTa aepesa.
[Tonnepeso. Ilpumepsl ucnonb3oBaHus AepeBbeB. llepeOop BapuaHTOB C MOMOILBIO
JepeBa.

[loHsiTMe MaremMaTH4ecKOW MOJENU. 3aJadyu, pellaeMble C  MOMOIIBIO
MaTEeMaTHYECKOTO (KOMITBIOTEPHOTO) MoJenupoBaHus. OTiMuue MaTeMaTH4ecKou
MOJIEJIA OT HATYPHON MOJIENIU U OT CJIOBECHOTO (JIUTEPATypPHOI0) OMMUCAHUS O0BEKTA.

Otanbl KOMIIBIOTEPHOTO MOJCIMPOBAHUSA: TOCTAHOBKA 3a7a4d, IIOCTPOCHUE
MaTeMaTHYeCKON MOJIeH, MpOoTrpamMMHasl peajau3aiusi, TECTHPOBAHHE, NPOBEICHUE
KOMIBIOTEPHOI'0 SKCIEPUMEHTA, aHAJIU3 €r0 pe3yIbTaToOB, yTOUHEHUE MOJIEIH.

AJITOPUTMBI U IPOTPAMMMPOBAHUE
Paspabomka areopummos u npoepamm

Pazouenne 3amaun Ha mnoazanayu. CocTaBieHUE aJIrOPUTMOB M MPOTPaMM
C HCIOJb30BAaHWEM BETBICHHM, IMKJIOB M BCIOMOTATENbHBIX AJITOPUTMOB JJIS
yopaBieHus ucnojHuTenaeM PoOOT wiaum ApyruMu HUCHOJHUTEISIMU, TaKUMHU Kak
Yepenamka, YepTEXHUK U APYTUMHU.

Tabmuunbie BenmuuuHbl (MaccuBbl). OmHOMepHBIE MaccuBbl. (CocTaBiieHHE U
OTJIaJIKa TPOrpamMM, PEATU3YIOUIUX THUIOBBIE aJTOPUTMbI O0OpaOOTKH OJHOMEPHBIX
YHUCJIOBBIX MAaCCHUBOB, Ha OJTHOM M3 SI36IKOB nporpammupoBanus (Python, C++, [Tackanp,
Java, C#, IlIkonpHbIi ANTOPUTMHYECKUM SI3BIK): 3alOJHEHHE YHCIOBOIO MAacCHBa
CIy4yalHbIMM YHCJIaMH, B COOTBETCTBUU C (OpMYJIOW WM TyTEM BBOAA YHCE,
HaxO0XXJICHUE CYMMbI 3JIEMEHTOB MAacCUBa, JMHEWHBIA MOUCK 3aJaHHOTO 3HAYCHUSB
MaccuBe, MOACYET SJIEMEHTOB MACCHUBA, YJIOBJIETBOPAIONIUX 3aJaHHOMY YCJIOBHIO,
HaxO0XJICHUE MHUHUMAIBHOIO (MaKCHUMalbHOTO) »3jemMeHTa MmaccuBa. CopTHUpOBKa
MaccuBa.



OOpaboTka MOTOKAa MJAaHHBIX: BBIUMCICHHE KOJIMYECTBA, CYMMBI, CpEIHETO
apu(MeTnyeckoro, MHMHHUMAJIbHOTO W  MAaKCHUMAJbHOTO  3HAYEHHUS  DJIEMEHTOB
IIOCJIEI0BATEIILHOCTH, YAOBJIETBOPSIOIINX 3aJAHHOMY YCIIOBUIO.

Ynpaenenue

VYupasnenue. Curnan. OOpartHas cBsizb. [lomyueHue CHUTHAjIOB OT HHU(PPOBBIX
JATYMKOB (KacaHMs, pacCTOSIHUS, CBETAa, 3ByKa M JApyroro). Ilpumepsl ncnonb30BaHus
MpPUHIANA OOpAaTHOW CBA3M B CHCTEMax YIPaBICHUS TEXHUYECKUMHU YCTPONCTBAMU
C MOMOUIBIO JATYMKOB, B TOM YHUCJIE B POOOTOTEXHUKE.

[Tpumepsl poOOOTHU3MPOBAHHBIX CHUCTEM (CHCTEMa YIpaBJICHUS JBHKCHUCMB
TPaHCIOPTHOM cUCTEMe, CBapoyHasi JIMHUA AaBT03aBOJa, ABTOMATHU3HPOBAHHOE
yIOpaBJICHHE OTOIUICHUS J0Ma, ABTOHOMHAs CHUCTEMa YIpaBJiCHUS TPAHCHOPTHHIM
CPEACTBOM U JIPYTUE CUCTEMBI).

HNudopmanuoHHbIe TEXHOJIOTMH
DnekmponHvle maobauybsl

[TonsiTue 00 >MEKTPOHHBIX Tabnumax. TUIBI JaHHBIX B SYEMKaX 3JIEKTPOHHOU
Tabnuupl. PenaktupoBanue u QgopmaTupoBaHue Tadbaul. BcTpoeHHble (YyHKIMM AJis
NOMCKa MaKCUMyMa, MUHUMYyMa, CYMMbI U cpeaHero apudmerndeckoro. CopTUpoBKa
JAHHBIX B BBIJECICHHOM Jauana3oHe. Iloctpoenue auarpamm (rucrorpamma, Kpyrosas
auarpamma, ToueyHasi 1uarpaMma). BeiOop Tuna quarpammai.

[TpeoOpa3zoBanue ¢GopMyn npu KonupoBaHUU. OTHOCHUTENbHAs, aOCOJIOTHAs U
CMELIaHHas aJpecalys.

VYcroBHBIE BBIYMCIECHHSI B JJIEKTPOHHBIX Tabnumax. CyMMHpOBaHUE U TMOJACYET
3HAYEHUM, OTBEYAIOIIMX 33JJaHHOMY ycioBHI0. OOpaboTka 00NbIINX HA0OOPOB JaHHBIX.
YucneHHOE MOJIETUPOBAHUE B 3JICKTPOHHBIX TaOIHIIAX.

Hughopmayuonnvie mexnonozuu 6 cospemenHom obujecmee

Ponb nMHQOpPMALIMOHHBIX TEXHOJIOTUH B Pa3BUTUU SKOHOMUKH MHpA, CTPAHBI,
pervoHa. OTKpbITbIE 00pa30BaTENIbHBIE PECYPCHI.

[Ipodeccun, cBa3anHbie ¢ UHOOPMATUKON U MHPOPMALMOHHBIMU TEXHOJIOTUSMU:
BeO-M3aiiHep, MPOTPAMMHUCT, Pa3padOTUUK MOOWMIIBHBIX MPUIIOKEHHM, TECTHUPOBIIHUK,
ApXUTEKTOP MPOTPaMMHOTO 00€CTICYeHUS, CIIEIIUAIMCT TI0 aHAINU3Y JAHHBIX, CHCTEMHBIN
aJIMUHHUCTPATOP.



INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI
ITO HTH®OPMATHUKE HA YPOBHE OCHOBHOI'O OBILIEI'O
OBPA30BAHUA

N3ydenne nHpopMaTuKky Ha YpOBHE OCHOBHOTO 0011ero 00pa3oBaHus HAPaBICHO
Ha JOCTIDKEHHE OOYYaroIIMMUCS JIMYHOCTHBIX, METalpeAMETHBIX W MPEeIMETHBIX
pE3yJIbTaTOB OCBOEHUS COAEP KaHUS yUEOHOTO IIpeIMeETa.

JIMYHOCTHBIE PE3YJIBTATBI

JIMIHOCTHBIE PE3yNIbTAaThl UMEIOT HAMIPABJICHHOCTh Ha PEIICHUE 3a/1a4 BOCIIUTAHUS,
Pa3BUTHS U COLUANM3AINN 00YJAIOIIUXCS CPEACTBAMH Y4€OHOTO TpeaMeTa.

B pesynbrare uzydenus nHGOpPMATUKH Ha yPOBHE OCHOBHOTO OOITIEro 00pa30BaHUS
y oOyuaromierocss OyayT chopMupoBaHbl CHEAYIOIMIME JHUYHOCTHBIC PE3YJIbTaThl
B YAaCTH:

1) naTpuOTHYECKOT0 BOCTIMTAHUS S

[IEHHOCTHOE OTHOIICHHE K OTEYECTBEHHOMY KYyJIbTypHOMY, HCTOPHYECKOMY H
HAyYHOMY HAacJe[HUI0, MOHUMaHHE 3HAueHUs HHPOPMATHUKU KaK HAyKd B JKU3HU
COBPEMEHHOr0 OOIIEeCTBa, BIAJACHUE JIOCTOBEpHOW UHPOpMalueld O MepeaoBbIX
MHUPOBBIX U OT€YECTBEHHBIX JOCTIKEHHUSIX B 00J1aCTH WH(POPMATUKHA HHHPOPMAITTOHHBIX
TEXHOJIOTUH, 3aMHTEPECOBAHHOCTh B HAy4YHBIX 3HAHUSAX O LU(POBON TpaHchopmanuu
COBPEMEHHOI'0 OOIIECTBA;

2) MyXOBHO-HPABCTBEHHOT0 BOCTIMTAHMS:

OpPHUEHTALIMSI HAa MOpPaJbHbIE IEHHOCTM M HOPMBI B CUTyalHSX HPABCTBEHHOI'O
BBIOOpA, TOTOBHOCTh OILICHUBATh CBOE MOBEJACHUE M MOCTYIIKH, a TAKXKE MOBEJICHHUE U
MOCTYNIKM APYTUX JIFOJEU C TMO3WIMH HPABCTBEHHBIX M IIPABOBBIX HOPM C YYETOM
OCO3HAaHUS TMOCIEACTBUN IMOCTYNKOB, AKTUBHOE HEMPUITHUE aCOLMATBHBIX MOCTYMNKOB,
B TOM unciie B UnTepHeTe;

3) rpaskIaHCKOr0 BOCIIUTAHMSA:

IpEeACTaBACHUE O COLHUANBHBIX HOPMaxX U MPaBUIIaX MEXINYHOCTHBIX OTHOIIEHUI
B KOJUICKTHBE, B TOM 4YHCJIE B COIMAJIBHBIX COOOIIECTBAX, COOJIIOJICHHE MPABHUII
0€30MacHOCTH, B TOM YHCJC HaBBIKOB OE30MACHOTO TOBEACHUS B WHTEPHET-CPEC,
TOTOBHOCTh K Pa3HOOOPa3HON COBMECTHOM AESTEIBHOCTH MPH BBIMTOJHCHHH YYEOHBIX,
MO3HABATEIbHBIX  3aJa4,  CO3MaHMU  YYeOHBIX  MPOEKTOB,  CTPEMIICHHUEK
B3aMMOIIOHMMAHUI0 M B3aMMOIIOMOIIM B IMPOIECCE ITOM yd4eOHOH HEeATETBHOCTH,
TOTOBHOCTh OIIEHHUBaTh CBOE MMOBEICHHE M IMOCTYIKH CBOMX TOBAPHIICH C IMO3UIMH
HPaBCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS MMOCIICACTBUI TOCTYITKOB;

4) neHHOCTEl HAYYHOT0 MO3HAHUSI:
chOpPMHPOBAHHOCTh MHPOBO33PEHUECKUX TpeAcTaBieHnii 00 wuHbopmaImy,
UH(OPMAITMOHHBIX TIpoIleccax U MHPOPMAIMOHHBIX TEXHOJOTHSAX, COOTBETCTBYIOIIUX



COBPEMEHHOMY YPOBHIO Pa3BUTHs HAyKH U OOLECTBEHHOW NMPAKTUKU U COCTABIISIOLINX
0a30BYyI0 OCHOBY JUIsl HOHUMAaHUS CYIIIHOCTH HAYYHON KapTUHBI MUPA;

MHTEpeC K 00YUEHUIO U NT03HAHUIO, JTI0003HATEIBHOCTh, TOTOBHOCTD U CIIOCOOHOCTD
K caM000pa30BaHHUIO, OCO3HAHHOMY BBIOOPY HAIPABIEHHOCTH U YpPOBHS OOy4YeHHUs
B JaJIbHEHUIIIEM;

OBJIaJICHNE OCHOBHBIMH HaBBIKAMH HCCIIEIOBATEIBCKOM JESITENIBHOCTH, YCTAaHOBKA
Ha OCMBICJICHUE OIIBITA, HAONIOIEHUHN, NOCTYIIKOB U CTPEMJIEHUE COBEPIIECHCTBOBATH
yTH TOCTH>KEHUS! MHANBUAYAJIBbHOTO U KOJUIEKTUBHOTO OJIaronoIyqus;

c()OpMUPOBAHHOCTh HMH(POPMAIMOHHON KyJIbTYpPbl, B TOM UHCJE HaBBIKOB
CaMOCTOSITEJIbBHOM pabOThl ¢ y4eOHBIMM TEKCTaMH, CIPAaBOYHOM JIMTEPATypOH,
Pa3HOOOpPa3HBIMU CPEACTBAMU HMH(POPMAIIMOHHBIX TEXHOJIOTMM, a TaKXKe YMEHMs
CaMOCTOSITENIBHO ONPEAEIATh LIEJU CBOEr0 OOy4eHHUs, CTaBUTh U (HOPMYJIUPOBATH IS
ceOst HOBbIE 3aJauM B y4€Oe U MO3HABATEIbHOW AESITENbHOCTU, pa3BUBaTh MOTHBBI U
MHTEPECHI CBOEH NTO3HABATEIILHOM ACSATENBHOCTH;

5) popMupoBaHuUs KYJILTYPbI 310POBb:

OCO3HAHHWE LIEHHOCTU »KWU3HH, OTBETCTBEHHOE OTHOILIEHHUE K CBOEMY 3[0POBBIO,
YCTaHOBKA Ha 3/10pOBbII 00pa3 )KU3HU, B TOM YUCIIE U 32 CUET OCBOCHHUS U COOJIIOICHUS
TpeOoBaHMII ~ Oe30macHOW  OSKCIUTyaTalldd  CPEACTB  MH(POPMALMOHHBIX U
KOMMYHHKAIIMOHHBIX TEXHOJIOTUH;

6) TPy10BOT0 BOCIIUTAHUS:

UHTEpEeC K MpPaKTUYECKOMY H3ydeHHIo Impodeccuiti u Tpyna B cdepax
po(eCcCUOHANIBHOM €SI TENIbHOCTH, CBA3aHHBIX ¢ MH(POPMATHKOM, MPOrpaMMUPOBAHUEM
U  HMHPOPMALMOHHBIMU TEXHOJIOTHSIMH, OCHOBAaHHBIMM Ha JIOCTHKEHUSX HayKu
MH(OPMATHKU U HAYYHO-TEXHUYECKOTO MPOTpecca;

OCO3HaHHBIM BBIOOP U TMOCTPOCHHE HHAWBHUIYATbHOM TpaeKTOpUM 0Opa30BaHMS
Y )KM3HEHHBIX IJIAHOB € YYETOM JIMYHBIX U OOIIECTBEHHBIX HHTEPECOB U OTPEOHOCTEH;

7) IKOJOTHY€CKOr0 BOCIIUTAHMS

0CO3HaHKE TI00aIBFHOr0 XapaKTepa SKOJIOTHUYECKUX IIPOOIEM U MyTeH UX PEIIeHN,
B TOM 4YHCIIE C Y4ETOM BO3MOXKHOCTEH HMH(OPMAIMOHHBIX W KOMMYHHMKAIIMOHHBIX
TEXHOJIOTHH;

8) aganTanuu 00y4awmerocs K M3MeHs IOIHMCS YCJTOBUAM COIMAIBLHON U
NPUPOIHON Cpeabl:

OCBOCHHME OOYYAIOMIMMUCS COLMAIBHOTO OMbITA, OCHOBHBIX COLMAJIBHBIX POJICH,
COOTBETCTBYIOIIMX BEIYILIEH NEATEIbHOCTH BO3PACTa, HOPM M MPaBUI OOLIECTBEHHOIO
noBeAeHus, (OpM COLUATBHON KU3HM B Tpynmax U cooOlIEeCTBaX, B TOM YHCIIE
CYILLECTBYIOINUX B BUPTYaJIbHOM IIPOCTPAHCTBE.
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METAIIPEIMETHBIE PE3YJIBTATHBI

MeTtanpeameTHbIe pe3yabTaThl OCBOCHHUS MPOTPAMMBI IO HHPOPMATHKE OTPAKAIOT
OBJIaJICHUE YHUBEPCAIbHBIMH  y4YEOHBIMH  JCHCTBUSIMH —  [IO3HABaTEIbHBIMH,
KOMMYHUKATUBHBIMU, PETYJIATUBHBIMU.

Ilo3HaBaTe/ibHbIe YHUBEPCAJIbHbIE Y4eOHbIE JeiCTBUS
ba3oBble JJoruueckue JeiicTBUA:

YMEHHE OIpeJesaTh MOHATUS, CO3/1aBaTh 00OOICHMS, YCTaHABIMBATh AHAJIOTHUU,
KJIacCU(UIIMPOBATh, CAMOCTOSTEILHO BBIOMpATh OCHOBAaHWUA U KPUTEPUH IS
KJ1accu(hMKaIMY, YCTaHABIUBATh IPUUNHHO-CJICICTBEHHBIC CBSI3H, CTPOUTH JIOTHUECKHEC
paccyxaeHus, AenaTh YMO3aKIIOYeHUs (MHAYKTUBHBIC, JCAYKTHBHBIC U 10 aHAJIOTHH)
1 BBIBOJIBI,

YMEHHE CO3/1aBaTh, IPUMEHSTh U MPEOOPA30BLIBATh 3HAKW U CUMBOJIbI, MOACIH U
CXEMBI JIJIA pelieHus yueOHBIX M TT03HaBaTEIbHBIX 3a/1a4,

CaMOCTOSITeJIbHO BBIOMpaTh CIIOCOO pelleHus ydyeOHOM 3amauu  (CpaBHUBATH
HECKOJIPKO BapHWaHTOB PEIICHHS, BBHIOMpaTh HauOoiee MOAXOMANIUNA ¢  YIETOM
CaMOCTOSTEIILHO BBIJICIICHHBIX KPUTEPHUEB).

ba3oBble ncciaenoBareabCKHue JeHCTBUS

dbopmMynUpoBaTh BONPOCHI, (UKCUPYIOIIUME pa3pblB MEXKIYy pealbHbIM U
JKEJATEeIbHBIM COCTOSIHUEM CHUTyallud, OOBEKTa, U CAMOCTOSITEJIbHO YCTaHABIUBAThH
HCKOMOE M JIaHHOE;

OIICHUBATh HAa IPUMEHUMOCTD 1 JIOCTOBEPHOCTH HH(OPMAIIHIO, TTIOTYUYEHHYIO B XO/1¢
HCCJICIOBAHMS;

IIPOTHO3UPOBATh BO3MOKHOE JajbHEHIee pa3BUTHE MPOIIECCOB, COOBITHH M HX
MOCIICICTBUS B AHAJOTHUYHBIX WM CXOOHBIX CHUTYalUsAX, a TaKXE BbIJIBUTATh
MPEANO0JIOAKEHUS 00 UX Pa3BUTHHU B HOBBIX YCIIOBHUSIX M KOHTEKCTaX.

Pabora ¢ unopmanueii:

BBIBJIATh JeQUUUT HHPOpPMAIUK, JaHHBIX, HEOOXOMUMBIX MJIsi pPELIEHUs
MOCTaBJICHHOM 3aJ1auM;

OPUMEHATH pa3jMyYHble METOAbl, MHCTPYMEHTHI U 3aIPOCHI NPU TIOUCKE U OTOOpE
uH(pOpMAIMU WK JAHHBIX U3 UICTOYHUKOB C YUYETOM MPEMSI0KEHHON yUeOHOM 3a/1auu U
3aJIaHHbIX KPUTEPUEB;

BbIOMpaTh,  AHAIM3UPOBATh,  CHUCTEMATU3UPOBATb W HMHTEPHPETUPOBATH
UHGOPMAIIMIO PA3IUYHBIX BUAOB U (OPM MPEICTABICHUS;

CaMOCTOATENLHO BHIOMpPaTh ONTUMAJIBHYIO (POpMY MpeCcTaBICHUsI HHGOPMALIUK U
WUTIOCTPUPOBATh pellaeMble 3aJayll HECJIOXHBIMU CXEMaMH, JuarpaMMamH, WHOU
rpauKoi 1 MX KOMOWHAIUSAMU,

OLICHMBATh HAJIEKHOCTh MH(POpPMALMU MO KPUTEPUSM, TPEAJIOKEHHBIM YUUTEIEM
WIn ¢(HOPMYITHPOBAHHBIM CAMOCTOSITENBHO;

3¢ (PEeKTUBHO 3aIOMUHATH U CUCTEMATU3UPOBATH HH(POPMAILIHIO.
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KoMMmyHuKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIE eiiCTBUSA
Oo0menue:

COITIOCTABJISITH CBOU CYH(I[CHI/IH C CY)KI[GHI/UIMI/I I[pyrI/IX y‘-IaCTHI/IKOB Juaiora,
0OHapyKHBaTh Pa3JIMUNC U CXOJCTBO ITO3HIIHIA;

HY6J'II/I‘IHO HpeI[CTaBJISITI) pGSYJ'IBTaTBI BBIIIOJIHCHHOI'O OIIbITA (SKCHepI/IMeHTa,
WCCJICIOBAHMUSI, IPOCKTA);

CaMOCTOSITENILHO BBIOMpaTh (hOpMaT BBHICTYIIICHHUS € YUETOM 3a/1a4 MPE3CHTAUH U
0COOEHHOCTEH ayJMTOPUU U B COOTBETCTBUU C HUM COCTAaBJISATH YCTHBIC U MUChbMEHHBIC
TCKCTHhI C UCITOJIB30BAHUCM I/IJ'IJ'IIOCTpaTI/IBHBIX MaTepI/IaJ'IOB.

CoBMmecTHas1 1eSITeILHOCTD (COTPYAHUYECTBO):

INOHMMATh U UCII0JIB30BATh NPEUMYIIIECTBA KOMaHAHON U MHANBUAYAIbHON pabOTHI
IPU PELIEHUN KOHKPETHOW MpoOJIEeMbl, B TOM YUCJE IPU CO3AAHUNA MHPOPMAITUOHHOTO
IPOJIYKTA;

OPUHUMATh 1E€JIb COBMECTHOW HMH(POPMAIMOHHON JesATeNbHOCTH 1O cOopy,
o0OpaboTke, nepeaaue, opManuzauu THPOPMaUH, KOJJIEKTUBHO CTPOUTH JEHCTBUS 1O
€€ JOCTHKEHUIO: PACTIPEAEIIATh POJIH, JOTOBAPUBATHCA, OOCYKIaTh MPOLECC U PE3YIIbTAT
COBMECTHO pabOThI;

BBIIIOJIHATh CBOIO 4acTh paboTel C¢ uH(poOpManuedl uiu HHPOPMAIUOHHBIM
IPOAYKTOM, JOCTHIas Kade€CTBEHHOIO pE3yJbTara II0 CBOEMY HAIpPABICHHUIO H
KOOPJIMHUPYSI CBOM JIEUCTBUS C IPYTUMHU WICHAMH KOMaH/bL;

OLICHMBATh KauyeCTBO CBOEr0 BKJIaJa B OO0HmMI HWH(POPMALMOHHBIN MPOIYKT
110 KPUTEPHUSAM, CAMOCTOSTENIBHO CHOPMYIUPOBAHHBIM YYaCTHUKAMU B3aUMOJIEUCTBUS;

CPaBHUBATh PE3YJIbTaThl C MUCXOMHOM 3a7adyei M BKJIAJ KaKIOTO YICHAa KOMaH/bI
B JOCTWXKEHUE PE3yJIbTaTOB, pAa3AeisiTh c(epy OTBETCTBEHHOCTH U MPOSBISTH
TOTOBHOCTB K ITPEIOCTABIECHUIO OTYETA MTEPE TPYIIION.

PerynsitTuBHble yHMBepPCaJbHbIe Y4eOHbIE 1eMCTBUS
Camoopranusanus:

BBISIBJISITH B OKM3HEHHBIX M YYEOHBIX CHUTyalUsX MpoOieMbl, TpeOyromme
peuieHus;

OPUEHTUPOBAThCS B  PA3IMYHBIX  MOAXOJaX K  MPHUHATHIO  pEUICHUH
(MHIMBUAYATbHOE IPUHATHE PELLICHUN, IPUHATUE PEIICHU B TPYIIIIE);

CaMOCTOATENIBHO COCTaBJIATh AJITOPUTM pEIICHHsS 3ajadd (WM €ro 4acthb),
BBIOMpaTh CHoco0 pelieHuss yd4eOHOM 3aaur ¢ Y4ETOM MMEIOIINXCS PECYpCOB
U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBATh Mpe/iaracMble BApUaHThI PELICHHI;

COCTAaBJISITH IJIaH JEHCTBUM (TJIaH peau3alii HAMEUYEHHOTO AJITOPUTMA pPEUIeHUs),
KOPPEKTUPOBATh MPEAJIOKEHHBIM aJIrOPUTM C Y4YETOM MOJyUYEHHUS HOBBIX 3HAHUHOO
U3y4aeMOM OOBEKTE;

nenatb  BBIOOp B YCJIOBHMSIX NIPOTUBOpeYMBOM uHGpoOpMmamuu U Oparth
OTBETCTBEHHOCTbH 32 PEILICHHE.
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CamokoHTpOJIb (peduiexkcus):

BJIQ/IETh CIIOCOOAMH CaMOKOHTPOJISI, CAMOMOTHUBAIIMU U pedIIeKcuu;

JaBaTh OLEHKY CUTYalluu U MpeAiarath IiaH €€ N3MEHEHUS;

YUUTBIBaTh KOHTEKCT U MPEIBUIETh TPYIHOCTH, KOTOPHIE MOTYT BO3SHUKHYThH IIPU
pelieHny yuyeOHOH 3a1auu, alaliTUPOBATh PELICHUE K MEHSIOMUMCS 00CTOSITENLCTBAM;

OOBSCHATH IPUYUHBI JOCTUKEHMUSI (HEIOCTHKEHMS) pE3yJIbTaTOB
UH(GOPMAIIMOHHON JESTeIbHOCTH, JaBaTh OIICHKY NPUOOPETEHHOMY OIBITY, YMETb
HaXOAMTh [MO3UTUBHOE B IPOU3OLIEILIEH CUTYALINH;

BHOCUTh KOPPEKTHBBI B JEITEIBHOCTb HA OCHOBE HOBBIX OOCTOSITENLCTB,
W3MEHUBUINXCS CUTYallui, YCTAHOBJIEHHBIX OINOOK, BO3HUKIINX TPYAHOCTEH;

OLICHUBATh COOTBETCTBHUE PE3YJIHTATA LEIH U YCIOBUSAM.

3MOIII/IOHaJILHLII7[ HHTCJICKT.
CTaBUTH ce0s Ha MECTO APyroro 4cJIOBCKa, IOHMMATb MOTHBBI M HaMCPCHUS

Jpyroro;

IlpunsiTHe ceds U APYyrux:
OCO3HAaBaTh HEBO3MOXHOCTb KOHTPOJMPOBATh BCE BOKPYr JaXe B YCIOBHSX
OTKPBITOTO J0CTYMA K JIF0OBIM 00bEMaM UH(POPMALIMH.

HPEIMETHBIE PE3YJIBTATDI

K xoHnmy oOydyenuss B /7 kJacce y oOydaromerocs OyayT cQOpMHUpPOBaHBI
CJIETyIOIINE YMEHUS:

MOSICHIATh Ha TPUMEpax CMBICT TOHATHH «uHGOpMAIUsD», «HHPOPMAIIMOHHBIHI
nporecc», «obOpaboTka uHPoOpMaMuy», «XpaHeHue uHOpPMALUWY, «Iepeaaya
uHbOpMaIUNY;

KOAMpPOBaTh M  JIEKOJUPOBATH  COOOILIEHUS MO  33JaHHBIM  IIpaBUJIaM,
JEMOHCTPUPOBATh TMOHMMAHWE OCHOBHBIX MPHUHIUIIOB KOJUPOBaHUS HH(MOpMamu
Pa3IMYHON NMPUPOJIbI (TEKCTOBOU, IpaUUeCcKoil, ayano);

CpaBHMBAaTh JJIMHBI COOOIIEHUH, 3alMCaHHBIX B pPa3IUYHBIX ajdaBuTax,
OTIEpUPOBATH €AMHULIAMU U3MEPEHHsI HH(POPMAIIMOHHOTO 00bEMa U CKOPOCTH TIepeIadun
JTAHHBIX;

OLIEHUBATh U CPAaBHUBAThH Pa3Mepbl TEKCTOBBIX, TpaUUECKUX, 3BYKOBBIX (hailioB U
BUJIe0(PailyioB;

OPUBOJUTH TMPUMEPHl COBPEMEHHBIX YCTPOMCTB XpaHEHUS M  Ieperayu
uHpOpMaIiH, CPABHUBATh WX KOJMUECTBEHHBIC XapaKTePUCTHKH;

BBIICTISITh OCHOBHBIE JTambl B HUCTOPUM W TOHUMATh TEHJACHIMU Pa3BUTHUSA
KOMIIBIOTEPOB U POTPAMMHOT0 00€CIICUeHHUS;

[OJly4yaTh W HCIOJB30BaTh HMH(OPMALIMIO O XapaKTEPUCTHKAX MEPCOHAIBHOTO
KOMIIBIOTEpAa ¥ €ro OCHOBHBIX »JJEeMEHTax (TmpoIeccop, OMNepaThBHAs TMaMSTh,
JOJITOBPEMEHHAsI MaMATh, YCTPOICTBAa BBOA-BBIBOIA);
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COOTHOCUTh XapaKTEPUCTHUKU KOMIIbIOTEpa C 3aJadyaMid, pPEIIaeMbIMH C €ro
IOMOIIBIO;

OpPUEHTHPOBATHCSI B UEPAPXUUECKON CTPYKType (ailloBON cHCTEMBI (3alMChIBATh
noHoe ums ¢aiina (karanora), myTh K ¢aiiy (KaTajaory) Mo UMEIIMIEMYCsl ONMMCaHUIO
¢aitnoBoil CTPYKTYpbl HEKOTOPOTO HH(GOPMALTMOHHOTO HOCUTES);

paboTaTh ¢ (haiiJIoBOM CUCTEMOM MEPCOHAIBHOTO KOMIIBIOTEPA C HUCIIOJIB30BAHUEM
rpaguyeckoro HHTEpdeiica, a HMMEHHO: CO3/1aBaTh, KONHUPOBaThb, IEpPEMEILIATh,
NIEPEUMEHOBBIBaTh, YAAIATH W apXUBHPOBaTh (ailibl U KaTajord, HCIOIb30BaTh
AHTUBHPYCHYIO IPOIPaMMYy;

IPEJCTaBISATh PE3YJIbTaThl CBOEU NEATEIBHOCTH B BUJE CTPYKTYPUPOBAHHBIX
WLUTIOCTPUPOBAHHBIX TOKYMEHTOB, MYJIbTUMEIUNHBIX IPE3EHTALINMN;

uckate uHpopMmanuio B VHTepHeTe (B TOM 4YHUClE, IO KIIOYEBBIM CIIOBaM, IO
U300pAKEHNIO), KPUTUYECKH OTHOCUTHCA K HAWJAEHHOW WH(OpManuu, OCO3HaBas
OMACHOCTH Ul JIMYHOCTH U OOILIECTBA pacnpOCTpaHEHHUs! BPEJOHOCHOW MH(pOpMaluy,
B TOM YHCJIE€ SKCTPEMUCTCKOTO U TEPPOPUCTUUECKOTO XapaKTepa,;

OHUMATh CTPYKTYPY aJIpeECOB BEO-pECYpCOB;

UCIIOJIb30BaTh COBPEMEHHBIE CEPBUCHI MHTEPHET-KOMMYHHKALHI;

cobmonare TpeboBaHUs O€30macHOW AKCIUTyaTallMM TEXHUYECKUX CpEICTB
MH(POPMAIIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJIOTMM, COOJIIOJaTh CETEBOM 3THUKET,
0a30Bble HOPMBbI MH(DOPMAIIMOHHOW ATUKHU W IpaBa NpU paboOTe C MPUIIOKEHUSIMHU HA
T00BIX ycTpoiicTBax U B MHTepHeTe, BbIOMpAaTh O€30MacHbIE CTPAaTErMy MOBEICHUS B
ceTH;

OPUMEHATh  METOAbl  NPO(QUIAKTUKMA  HEraTUBHOTO  BIUSHUS  CPEICTB
UHGOPMAITMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJOTHI Ha 37J0POBBE MOJIH30BATEIIS.

K xoniy obOydyenuss B 8 kiacce y oOydaromierocss OyayT cQOpMUPOBAHBI
CIIETyIOIINE YMEHUS:

MOSICHSATh HAa TMPUMEpPax paziuuvs MEXIy MO3UIIMOHHBIMH W HEMO3UIMOHHBIMU
CUCTEMAaMHM CUHUCIICHUS;

3aluChIBAaTh U CpaBHUBATH Lienble uyncia oT 0 1o 1024 B pa3nuyHbIX MO3UIMOHHBIX
cUCTEeMaXxX CUMCIICHUs (C OCHOBaHUAMU 2, 8, 16), BBITOIHATH apUPMETUICCKHIE OTIepaiuu
HaJl HUMU;

pPacKpbIBaTh CMBICI TIOHSITHHA «BBICKA3bIBAaHUE», «JIOTHUECKas OMEpaIusy,
«JIOTUYECKOE BBIPAXKEHUEY;

3alAChIBaTh  JIOTHYECKUE BBIPAKEHUS C  HCIOJB30BAHHEM  JTU3BIOHKIIHH,
KOHBIOHKLIMU U OTPUILIAHUSA, ONPEIENISITh UCTUHHOCTH JIOTHUECKUX BBIPAKEHUH, €ciiu
W3BECTHBI 3HAYCHHs] UCTHHHOCTH BXOJSIIMX B HETO MEPEMEHHBIX, CTPOUTH TAOIHUIIBI
WUCTUHHOCTH JIJISl IOTHYECKUX BBIPAKCHUMH;

pPacKphIBaTh CMBICT TOHATUM «HCTIOJHUTENbY, «AJITOPUTM», «IIPOTPAMMa,
MOHMMAs Pa3HUIy MEXIY YMOTpeOJIeHHEeM STUX TEPMHUHOB B OOBIICHHON peud WUB
nH()OpPMATHKE;
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OMKCHIBATH AJITOPUTM PEIICHUS 3aJa4dl Pa3IMIHBIMU CIOCOOaMHU, B TOM YHCIICB
BHUJIE OJIOK-CXEMBL;

COCTaBJISITh, BBIMOJHATH BPYYHYIO M Ha KOMITBIOTEPE HECIIOKHBIC aTOPUTMBIC
WCITOJIb30BAaHUEM BETBJICHHM M ITUKJIOB IS YIIPABJICHUS HCIIOIHUTCIISIMU, TAKUMU Kak
Po6ot, Uepenamika, UepTéxHUK;

WCITOJIP30BaTh KOHCTAHTHl M IIEPEMCHHBIC PA3JIMYHBIX THIIOB (YHCIIOBBIX,
JOTUYECKUX, CHMBOJIBHBIX), a TakK)K€ COJICP)KAIle WX BBIPAKCHHUS, HCIOJIb30BaTh
OTIepaTop MPUCBAUBAHMUS;

WCITIOJIB30BaTh TPHU pPa3pabOTKe MporpaMM JIOTHYCCKHUC 3HAYCHHS, OICpaIHH
Y BBIPOKCHUS C HUMH,

aHAIM3UPOBaTh MPEUIOKEHHBIC AJITOPUTMBI, B TOM YHCIIC OMPEICIATh, KaKHC
PE3yNIBTaThl BO3MOXHBI TIPHU 33JaHHOM MHOKECTBE UCXO/IHBIX 3HAUCHUI;

co37aBaTh M OTJQXHBATh MPOTPAaMMBI HAa OJTHOM M3 SI3BIKOB IPOTPAMMHUPOBAHUS
(Python, C++, ITackains, Java, C#, ILIkoabHBIH AJIrOpUTMUYECKUI SI3BIK), pean3yonme
HECJIOKHBIE aJlTOPUTMBI 0OpPabOTKHM YHCIIOBBIX JAHHBIX C MCIOJB30BAaHUEM ITUKIIOB H
BETBJICHUH, B TOM YHCJIE PCATHM3YIOIIUE IMPOBEPKY JECIUMOCTH OJHOTO IIEJIOr0 Yhcia
Ha Jpyroe, MPOBEPKY HATypadbHOTO 4YHCIAa HA TMPOCTOTY, BBIAEIACHUS Iudp u3
HATypaJbHOTO YHCIIA.

K xouiy oOydyenuss B 9 kiacce y oOyuaromerocss OyayT cQOpMUPOBAHBI
CJIEIYIOLIUE YMEHUS:

pa3OuBaTh 3a7ayd  HA  MOA3aJlaud, COCTaBJATh, BBIIOJHATH BPYYHYIO
U Ha KOMIBIOTEPE HECIIOKHBIE AITOPUTMBI C MCIOJIb30BAHMEM BETBIICHUH, IIUKIIOB U
BCIIOMOTATENIbHBIX aJITOPUTMOB JJIsl YIIPABJICHUS UCIOJHUTEIISIMU, TAKUMU Kak Po0OoT,
UYepenamka, YepTéxHUK;

COCTaBIIAITh M OTJ@XHUBATh MPOTPaMMBbl, PEATU3YIOIINE TUIIOBBIC aJITOPUTMBbI
00pabOTKM YHUCIIOBBIX IMOCJIEI0BATEILHOCTEN WU OJHOMEPHBIX YHCIIOBBIX MAaCCHBOB
(mMOMCK MaKCUMYyMOB, MUHUMYMOB, CYMMbI WJIM KOJIMUECTBA DJIEMEHTOB C 3aJlaHHBIMU
CBOMCTBaMM) Ha OJJHOM M3 sI3bIKOB mporpammupoBanus (Python, C++, ITackans, Java,
C#, llIxonbHBIN AnropuTMuueckuii SA3bIK);

PacKpbIBaTh CMBICI TOHSTHH «MOZENbY, «MOJEIUPOBAHUE», OINPEIECTATh BUJIbI
MoOJIeNiel, OIIEHWBATh aJ€KBATHOCTb MOJEIU MOJEIUPYEMOMY OOBEKTY H IEJsIM
MOJICTUPOBAHUS;

UCIOJB30BaTh rpadbl HW  JEpeBbs Il  MOJICIUPOBAHUSI CHUCTEM CETEBOU
U UEPAPXUIECKON CTPYKTYpPBI, HAXOIUTh KpaTyaliiuii myTh B Tpade;

BBIOMpaTh cnoco0 NpeACTaBiIEHUS JAaHHBIX B COOTBETCTBHUU C IOCTaBJICHHOMN
3amaued  (TaOnuIel, cXembl, Trpadukd, JAWArpaMMbl) C  HCIOJIb30BAHUEM
COOTBETCTBYIOIIMX MTPOTPAMMHBIX CPEJICTB 00paOOTKH JaHHBIX;

UCITIOJI30BaTh JJIEKTPOHHBIE TAOMMIIBI A1 00pabOTKH, aHadu3a U BU3yalIH3alUU
YUCJIOBBIX JIaHHBIX, B TOM 4YHCJE€ C BBIJCJICHHEM JMala3oHa TaONWIbl |
yHopsiiouMBaHuEM (COPTUPOBKOM) €ro 3JIEMEHTOB;
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co3faBaTh M TPUMEHSTh B DJIEKTPOHHBIX TabmuIax ¢GopMyssl Uit PacdETOBC
WCIIOJIb30BAHUEM BCTPOEHHBIX apudmerndeckux QyHKIHNA (CYMMHUPOBAHUE U MOJCYET
3HAUYEHMUM, OTBEYAIONIMX 33JaHHOMY YCIOBHUIO, CpellHee apupMeTH4ecKoe, MOUCK
MaKCHUMaJbHOTO M MHHHUMAJIbLHOTO 3HA4YeHMs), aOCOJIIOTHOM, OTHOCHUTEIHHOM,
CMEIIaHHOM aJipecalny;

MCITI0JIb30BATh AJIEKTPOHHBIE TAOIHIIBI I YUCICHHOTO MOJICTUPOBAHUS B POCTHIX
3a/1a4ax U3 pa3HbIX MPEeIMETHBIX 00JIacTel;

UCII0JIb30BaTh COBpPEMEHHbIE UHTEPHET-CEPBUCHI (B TOM quclie
KOMMYHUKAIIMIOHHBIE CEPBUCHI, OOJAYHBIC XPaHWIHINA JaHHBIX, OHJIAWH-TIPOTPAMMBI
(TekcToBBIE M TpadHUYECKHE pEeNaKTOphl, cpeabl pa3paboTkKH)) B y4eOHOU W
MMOBCEHEBHOM ICATCIbHOCTH,

MPUBOAUTH MPUMEPHI UCIOJIb30BAaHUSI T€OMH(OPMAIIMOHHBIX CEPBHUCOB, CEPBUCOB
TOCYJapCTBEHHBIX YCIyT, 00pa3oBaTelbHbIX cepBUCOB HMHTepHeTa B yueOHOU u
MMOBCEIHEBHOM JCATCIBHOCTH;

WCITOJIB30BaTh PA3JIMYHBIC CPEACTBA 3AIIUTHl OT BPEIOHOCHOTO IMPOTPAMMHOTO
obecrieueHuns, 3allUlaTh MEPCOHATBHYI0 HH(OpPMAIMI0O OT HECAaHKIIMOHWPOBAHHOTO
JIOCTYTIa U €r0 TOCHEJCTBUN (pasriialleHus, MOJAMEHBI, YTpaThl JAaHHBIX) C Y4ETOM
OCHOBHBIX T€XHOJOTHYCCKUX U COMHATBHO-TICHXOJIOTUYECKHUX ACTIEKTOB MCIIOIb30BaHMSI
cetu UHTepHeT (ceTeBasi aHOHUMHOCTD, ITU(GPOBOI Clie]l, ayTEeHTUYHOCTh CyOBEKTOB U
pecypcoB, OMacHOCTh BPEJOHOCHOTO KO/A);

pacmo3HaBaTh MOMBITKA W TMPEAYNPEKAaTh BOBJICUYCHHE CEOSI M OKPYKAIOUUXB
JECTPYKTUBHBIE M KpPUMHUHAJIbHBIE (OPMBI CETEBOM aKTUBHOCTH (B TOM 4YHCIE
KHOepOyJUIHHT, (DUILIMHT).
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TEMATHYECKOE IINTAHUPOBAHHUE

®denepanbHas padboyas nporpamma | MapopmaTrka. 7-9 kinaccel (0a30BbIii ypOBEHB)

v

7 KJIACC
Hanmenosanue
No KomnuuecTBo OCHOBHEIE BUJIBI 1€ATEIHLHOCTH
pa3/iesioB U TEM [TporpammHoe conepxanue
/11 4acoB 00yJaroIIMXCs

y4eOHOro npeamera

Pa3nen 1. Hndposasi rpaMoTHOCTD

1.1

Kommbrorep —
YHUBEPCAIbHOE
YCTPOMCTBO 0OpPabOTKHU
JTAHHBIX

2

KommeroTep — yHuBEpCAIBHOE
BBIYUCIIUTEILHOE YCTPOMCTBO,
paboTaroliiee 1o nporpamme.

TuIbl KOMIIBIOTEPOB: IEPCOHAIBHBIC
KOMIIBIOTEPHI, BCTPOCHHBIE
KOMIIBIOTEPHI, CYTIEPKOMITBIOTEPHI.
MoOusbHbIE yCTPONCTBA.

OCHOBHBIE KOMIIOHEHTBI KOMIIBIOTEPA U
ux HazHauyeHue. [Ipoueccop.
OnepatvBHas ¥ IOJITOBPpEMEHHAs
MaMsTh. Y CTPOMCTBA BBOJA U BBIBOJIA.
CeHCopHBIN BBOJI, JATYMKA MOOUITBHBIX
YCTPOMCTB, CpelicTBAa OUOMETPUUECKOM
ayTeHTU(UKALINUH.

Hctopus pa3BuTHS KOMIIBIOTEPOB U
MIPOTPAMMHOTO 00ECTICUCHHSI.
ITokosieHrsE KOMITBFOTEPOB.
CoBpeMeHHbIE TEHICHIIUU PA3BUTHS
KOMIbIOTEPOB. CyNepKOMIBIOTEPHI.

PackpbIBaTh CMBICI U3y4aeMbIX HOHSATHI.

AHanmM3upoBaTh yCTPOICTBA
KOMITBIOTEPA C TOYKH 3PCHHUS
OpraHM3aIiK IPOIEAYp BBOJA,
XpaHeHust, 00pabOTKH, BHIBOJIA U
nepeaadn HHGOpMaLHH.
AHanu3upoBaTh HHPOPMAIIUIO
(curHABI 0 TOTOBHOCTH M HETOJIAJIKE)
P BKJITIOYEHUU KOMITBIOTEPA.
N3yyaTh nHpOpMALIHIO

0 XapaKTEePHUCTUKAX KOMITbIOTEpPA.
HccnenoBats HCTOPUIO PAa3BUTHSA
KOMITBIOTEPOB U MIPOTPAMMHOTO
oOecrieueHus, COBpEMEHHbIE TCHICHIIUN
Pa3BUTHS KOMITBIOTEPOB U
CYIIEPKOMIIBIOTEPOB.

OO6cyxaTh npaBuiia TEXHUKU
0€30MacHOCTH U MPABHII paOOTHI

Ha KOMITbIOTEpE.
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[TapannensHple BEIYMCICHUS.
[lepcoHanbHBIN KOMIIBIOTED.
[Iponieccop u ero XxapakTepUCTUKH
(TakTOBAsl YACTOTA, PA3PATHOCTH).
OnepaTvBHas NaMSATh.
JlonroBpemeHHas naMsTh. Y CTpOMCTBa
BBO/JIa U BbIBOJIa. OOBEM XpaHUMBIX
JTAHHBIX (OMEepaTUBHAS MAMSTh
KOMITIBIOTEPA, KECTKUN U
TBEPAOTEJBbHBIN JUCK, [IOCTOSTHHAS
naMsTh CMapT(OHA) U CKOPOCTh
JIOCTyTA JUI PAa3JIMYHbIX BUJIOB
HOCUTEIICH.

TexHuka 6€30MacCHOCTH U MpaBUIIa
paboOThI HA KOMITBIOTEPE

I,
Ilpakmuueckue pabomut

1. Bxnouenue komnvromepa u noaydeHue
uHgopmayuu o e2o XapaKmepucmuKax

1.2 | TlporpaMmsbl U TaHHBIE

[IporpammHoe obecrieueHue
kommnbrotepa. [IpuknagHoe
porpaMMHOe oOecreueHue.
CucreMHOE TPOrpaMMHOE
obecneuenue. Cucremsl
nporpammupoBanus. [IpaBoBas oxpana
IporpaMM M JaHHbIX. becriatHele u
YCIIOBHO-0OECTIaTHBIE TPOTPaMMBI.
CB00O01HOE TPOTPaMMHOE
o0ecrnieueHue.

PackpbIBaTh CMBICIT U3y4aeMbIX
TTOHSITHH.

N3y4aTe BONPOCHI IPaBOBOM OXPaHbI
MpOrpaMM U TaHHBIX.

OnpenensaTe NporpaMMHBIE CPEACTBA,
HEO0OXOMMBIC TSI OCYIIIECTBIICHHUSI
MH(POPMAITMOHHBIX MTPOIIECCOB

MIpY PELICHUU 3a/1a4.

OnpenensiTe OCHOBHBIE XapaKTEPUCTUKHU
OIEPAILMOHHON CUCTEMBI.

! TIpenaraemsiii B mporpamme o HHGOPMATHKE TepeueHsb NPAKTHIECKHX PAbOT HOCHT PEKOMEHIATENHBIN XapaKTep.
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daiiel ¥ Manku (KaTaJioru).
[TpuHLMIIBI TOCTPOCHHUS (PATOBBIX
cucrteM. [ToaHoe nms daiina (manku).
[TyTs k aitny (manke). Pabora

c (haiimamMu 1 KaTaJloraMu CpeCTBaMHU
OTIEpallMOHHON CUCTEMBI: CO3IaHHE,
KOIIMPOBAaHUE, MEpEMEIIEHUE,
NepeMMEHOBAHUE U y1alieHue (pailios
U manok (kartajioron). Tumnsl Qaitnos.
CaoiicTBa (aitnoB. XapakTepHble
pa3Mepsl (pailyioB pa3IMUHbBIX TUTIOB
(cTpaHuLIa TEKCTA, SJIEKTPOHHAS KHUTA,
dboTtorpadusi, 3anUCh MECHH,
BUJICOKJITUTI, TOJTHOMETPAXKHBINA (PUITBM).
ApxuBanus JaHHbIX. Mcnonbs3oBaHue
MIPOrpaMM-apXuBaTOpPOB. PalIOBBIN
menexep. [louck ¢aitnoB cpeacTsamu
ONEPALIMOHHOMN CUCTEMBI.
KommnsroTepHbie BUPYCHI U APYTUe
BpPEJIOHOCHBIE porpamMMsl. [Iporpammel
JUIS1 3AIIUTHI OT BUPYCOB

OnepupoBaTh KOMITBIOTEPHBIMH
HH(POPMAITMOHHBIMU 00BEKTAMHU

B HArJIsTHO-TpapUIECKOM
uHrepdeiice.

BBITIOTHSITE OCHOBHBIE OTIepaIiuu

c aitnamu 1 mankamu.

OueHuBarh pa3mepsl (aisos,
MOJITOTOBJICHHBIX C UCTIOJIB30BAHUEM
pPa3IUYHBIX YCTPOMCTB BBOAA
nH(opMainu (KJ1aBuaTypbl, CKaHepa,
MUKpodoHa, GOoTOKaMepHI,
BUJICOKaAMEPHI).

Hcnonb3oBath IIpOorpaMMbI-apXUBATOPLBI.

Ocy1ecTBIATh 3alIUTY HH(pOpMaLUU

OT KOMITBIOTEPHBIX BUPYCOB C TTOMOIIIBIO
AHTHBHPYCHBIX ITPOTPAMM.
[TmanupoBaTh U CO3/1aBaTh JTMYHOEC
MH(OPMAIIMOHHOE MPOCTPAHCTBO.
Ilpakmuueckue pabomeul:

1. Bvinonuenue oCHOBHbIX onepayuil

¢ Qatinamu u nankamu.

2. CpasneHue pazmepos meKCmosbiXx,
epaghuueckux, 36yK08biX U 8U0e0Paiinos.
3. Uzyuenue snemenmos unmepghetica
UCNOIL3YEeMOU ONEPAYUOHHOU CUCTHEMDL.
4. Hcnonv3osanue npocpammol-
apxueamopa.
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5. 3awuma ungpopmayuu
OM KOMNbIOMEPHBIX BUPYCO8 C NOMOUBIO
AHMUBUPY CHBIX NPOSPAMM

1.3. | KomneiotepHslie cetu 2 O0benuHeHne KOMIIBIOTEPOB B CETh. PackpbIBaTh CMBICT U3y4aeMbIX MTOHSITHIA.
Cetb UnTepHet. Beb-cTpanuna, OcymiecTBIATh TOUCK HHPOPMAITHH
BeO-caiiT. CTpyKTypa agpecoB 10 KJIFOYEBBIM CJIOBaM U
BeO-pecypcoB. bpaysep. [Touckobie 10 N300PaKEHHUIO.
cuctemsl. [Touck undopmanuu [IpoBepsTh AOCTOBEPHOCTH HH(MOPMAIIHH,
I10 KJIFOYEBBIM CIIOBAM U HaWJICHHOU B ceTH MHTepHeT.
10 U300pakeHu10. JloCTOBEPHOCTH BoccranaBnuBate agpec BeO- pecypca
uH(pOopMaIuu, MOJTy4eHHON U3 UMEIOIIUXCS (PparMeHTOB.
n3 luTepHera. OcylecTBISATh B3aUMO/ICHCTBUE
CoBpeMeHHbIE CEPBUCH UHTEPHET- MOCPEJICTBOM 3JIEKTPOHHOM MOYTHI,
KOMMYHUKAIIHH. BUJ1€0-KOH(PEPEHI-CBA3H.
CeteBoii 3TUKET, 0a30BbIE HOPMBI N3y4yath CETEBOM ITUKET.
UH(OPMAIIMOHHOM STUKHU U TIpaBa Uccnenosars cTpaTeruu 6€30mMacHOTO
npu pabote B MaTepuere. CtpaTeruu noBeaeHus B IHTepHere
6e3omnacHoro noBeAcHUs B IaTepuere | IIpakmuueckue pabomot:
1. Ilouck unghopmayuu no kirouesvim
C08aM U NO U300PANCEHUIO.
2. Ucnonvzosanue cepsucos unmepHem-
KOMMYHUKAYUU
Hroro no pazaeny 8

Pa3nen 2. Teopernueckue 0CHOBbI HHPOPMATUKHU

2.1

Nudopmanus u
nH(OPMAIOHHEIE
TIPOIIECCHI

2

HNudopmanus — 0AHO U3 OCHOBHBIX
IIOHATUN COBPEMEHHOMN HAyKHU.
Nudopmarus kak cBeeHuUs,

PackpbIBaTh CMBICII U3y4aeMbIX HOHSATHM.
OnerrBaTh HHPOPMAITUIO C TIO3UIIUH €€
CBOMCTB (aKTyaJIbHOCTh, JIOCTOBEPHOCTb,
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npeAHa3HAYCHHBIE 111 BOCTIPUSTUS
YeJI0BEKOM, U HH(pOpMaLUs KaKk
JIaHHbIE, KOTOPbIE MOTYT OBIThH
00paboTaHbl aBBTOMATU3UPOBAHHOMN
CUCTEMOM.

JIMCKpETHOCTH TaHHBIX. BO3MOXHOCTH
ONKMCAaHUS HEMPEPHIBHBIX 00BEKTOB U
MPOLIECCOB € MOMOILBIO TUCKPETHBIX
JTAHHBIX.

NudopmarmoHHbie Ipo1ecchl —
MIPOLIECCHI, CBSI3AHHBIE C XPAHEHUEM,
npeoOpa3oBaHUEM U Mepeadeil TaHHbIX

MOJIHOTA U Jp.).

N3y4atb BO3MOKHOCTh OMUCAHUS
HEIPEPHIBHBIX 00BEKTOB U MPOIIECCOB
C MOMOIIBIO JUCKPETHBIX JaHHBIX.
Boigenars nadopmaimonnyio
COCTABJISIFOLLYIO MTPOLIECCOB

B OMOJIOTUYECKUX, TEXHUUYECKUX U
COLIMAJIbHBIX CUCTEMAX.

O1ieHUBaTh YMCIIOBbIE TAPAMETPHI
MH(POPMAITMOHHBIX TIPOIIECCOB (00BEM
naMsTH, HEOOXOIUMOM 1711 XpaHEHUSI
uH(pOpMaMu; CKOPOCTh NIEpeaaun

2.2

[IpencraBnenne
uHbopMaIuu

CumBoi. AndaBut. MomHOCTh
andasura. PazHooOpasue sS3bIKOB U
andaBuToB. ECTeCTBEHHBIC U
dbopmanbHbIe sI3bIKU. ATIPaBUT TEKCTOB
Ha PYCCKOM fA3bIKE. /[|BOMYHBIN
andabut. KonmuecTBO BCEBO3MOKHBIX
CJ10B (KOJIOBBIX KOMOWHAIIHHA)
(UKCUPOBAHHOM JUTUHBI B IBOMYHOM
andasure. [IpeoOpazoBanue 1100010
andanuta K 1BondHOMY. KosmuecTBo
Pa3TUYHBIX CJIIOB (DUKCUPOBAHHOU
JUTMHBI B ajipaBUTE ONpeIeTEHHOM
MOITHOCTH.

KonupoBaHnne CHUMBOJIOB OJTHOTO
angaBuTa C MOMOIIBIO KOJOBBIX CIIOB

PackpbIBaTh CMBICT H3y4aeMbIX TTOHSTHM.
[TpuBOAMTH IPUMEPHI KOTUPOBAHUS

C MCTIOJb30BAHUEM PA3IMYHBIX
anhaBUTOB, BCTPEUAIOIINUXCS B KU3HHU.
KonupoBarts 1 IeKOAMpOBaTh COOOIICHUS
10 M3BECTHBIM IIPaBUJIaM KOJIMPOBAHHUSI.
OnpenensaTh KOJTUISCTBO PA3TUIHBIX
CHUMBOJIOB, KOTOPBIE€ MOTYT OBITh
3aKOAUPOBAHBI C TOMOIIBIO JBOMIHOTO
KoJ1a (GUKCUPOBAHHOMU JIJTUHBI
(pa3psiiHOCTH).

OnpenensaTh pa3psIHOCTb TBOMIHOTO
KO/J1a, HEOOXOAUMOTO JIJIsI KOJUPOBAHUS
BCEX CHMBOJIOB aji(paBUTa 33 JaHHOM
MOII[HOCTH.
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B JIpyroM andasuTe, Ko10Bas Ta0IMIA,
JIEKOIUPOBAHHUE.

JBonunbii xox. [IpencraBnenue
JaHHBIX B KOMIIBIOTEPE KaK TEKCTOB

B IBOUYHOM aj(aBuTe.
HNupopmaninoHHbI 00bEM JaHHBIX.
but — MuHuManbHas equHUIA
KOJIMYECTBA UH(POpPMAIIUU — ABOUYHBIN
pa3psia. Enununel usmepenus
MH(OPMATMOHHOTO 00bEMA JAHHBIX.
but, OaiiT, kumo6anT, Mmeradair,
rurabamr.

CkopocTh nepefaun TaHHbIX. EquHUIb!
CKOPOCTH NI€peiauu JaHHbIX.
Koauposanune TekcTtoB. PaBHOMEpHBIH
kox. HepaBHomepHbIil koa. KonnpoBka
ASCII. BocbMuOUTHBIE KOAUPOBKH.
[Tonsarue o komupoBkax UNICODE.
JlekonupoBanue cooOIeHUI

C HCIIOJIb30BAaHUEM PABHOMEPHOTI'O U
HEPaBHOMEPHOI'O KOJA.
NudopmanmonHsiii 00bEM TEKCTA.
Hckaxxenre nHPopMaluu rnpu
nepeaayve.

O6miee nmpeacraBiaeHUe 0 IUGPOBOM
MPE/ICTABJICHUU ayIMOBU3YaJIbHBIX U
JPYTUX HETIPEPHIBHBIX JTAHHBIX.

[ToacunThIBATh KOJMYECTBO TEKCTOB
JAHHOM JJTMHBI B TAaHHOM ajiaBUTE.
OnepupoBaTh eAMHUIIAMHI U3MEPCHUS
KoJmiecTBa nHGopmanuu (OuT, 6alT,
KIJIO0ANT, MerabaiT, rurabair) u
CKOPOCTH TIepe/Iavur JaHHBIX.
KoaupoBath u 1eK0IupoBaTh TEKCTOBYIO
HH(OPMAITUIO C UCTIOJIBE30BAaHUEM
KOJIOBBIX TaOJIHII.

Boraucisats nHGOpMaIMOHHBINH 00BEM
TEKCTa B 3a/IaHHON KOJUPOBKE.
OuenuBarh MHPOPMALIMOHHBIA 00BEM
rpauIecKuX JaHHBIX ISl paCTPOBOTO
U300paKEeHHUS.

OnpenensiTe 00bEM aMsITH,
HEO0OXOMMBIN JJI TIPE/ICTABICHUS U
XpaHEeHHUsI 3BYyKOBOTO (haiina
Ilpakmuueckue padomur:

1. Onpeodenenue kooa cumeona 8 pasHvix
KOOUPOBKAX 8 MEKCMOBOM NPoyeccope.
2. Onpeodenenue kooa ysema 6 naaumpe
RGB 6 epaguueckom peoaxmope.

3. CoxpaneHnue pacmpogoco
epaguuecko2o uz0opasxceHus 6 pasHvlx
dopmamasx.

4. 3anuce 38yK06bix (hailnos

C PA3IUYHbIM KA4eCmeoM 38 UaHUsl
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Koauposanue ngera. L{BeToBbIe
monenu. Moaens RGB. 'myOuna
koaupoBaHnus. [lamurpa.

PacTpoBoe 1 BeKTOpHOE MpeACTaBICHNE
n3oopaxkennid. [Tukcens. Onenka
UH(GOPMAITMOHHOTO 00BEMA
rpauyecKuX JaHHBIX JIJIsl paCTPOBOTO
U300paKEeHHUS.

Konnposanue 3Byka. PaspsaHocTs
yacToTa 3anucu. KoanuecTBo kaHaioB
3aIliCH.

O11eHKa KOJMYECTBEHHBIX MTapaMeTPOB,
CBSI3aHHBIX C IIPEJICTABICHUEM U
XpaHEHUEM 3BYKOBBIX (paiiyioB

(271yOUHOU KOOUPOBAHUS U YACMOMOLL
ouckpemuzayuu)

Hroro no pazneny

11

Pa3nen 3. UndopmanmoHHbie TEXHOJIOTUI

3.1

TeKkcToBbIE JOKYMEHTBI

6

TekcToBbIE TOKYMEHTHI U UX
CTPYKTYpHBIE 3JIEMEHTHI (CTpPAaHHULIA,
a03ai1, CTpOKa, CII0BO, CUMBON).
TeKCcTOBBIN ITPOLIECCOP — UHCTPYMEHT
CO3JaHMsl, PEJAKTUPOBAHUS U
dbopmatupoBanus TekcToB. [IpaBuna
Ha0opa TekcTa. PenaktupoBanue
tekcTa. CoiicTBa cuMBOJIOB. [IIpudr.
Tunel wpudToB (pyOaeHsbIe,

C 3aC€YKaMU, MOHOIIIUPUHHBIE).

[TomykMpHOE U KYpCUBHOE HAUYEPTAHUE.

PackpbIBaTh CMBICIT H3yYaE€MBbIX ITOHATHH.

AHanM3UpoBaTh MOJIb30BATEIbCKUAN
uHTepdenc NIpUMeHsIEMOTO
MIPOTPAMMHOTO CPEJICTBA B paboTe

C TEKCTOBBIMHU JOKYMEHTaMH.
OnpenensiTe yCIOBUS U BO3MOXKHOCTH
MIPUMEHEHUS TTPOTPAMMHOTO CPEACTBA
JIJISL PEIICHUS TUTIOBBIX 3aJ1au B paboTe
C TEKCTOBBIMHM JOKYMEHTaMH.
BrisBiaTh 00111€€e 1 pa3andus B pa3HbIX
MIPOTPAMMHBIX IPOJIYKTAX,
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CaoiicTBa a03a11eB: TpaHUIIbI, A03aIHBIN
OTCTYII, UHTEPBaJl, BBIPABHUBAHHE.
[TapameTpsnl cTpanuiibl. CTHIIEBOE
dbopmaTrpoBaHue.

CrtpykTypupoBaHue uHpopMauu

C IIOMOIUIbIO CIUCKOB U TA0JIHLI.
MmuoroypoBHeBbie criicku. [lob6aBiienue
TaOJIUIl B TEKCTOBBIE IOKYMEHTHI.
BcraBka n3o0pakxeHuil B TEKCTOBBIE
noKyMeHThl. O0TekaHue N300paKeHUIM
TEKCTOM. BKiItoueHuEe B TEKCTOBBIN
JOKYMEHT uarpamm, GopMyii,
HyMEpaluu CTPaHULl, KOJOHTUTYJIOB,
CCBUIOK M IPYTHX 3JIEMEHTOB.
IIpoBepka npaBonucanus. PaccranoBka
MEPEHOCOB. [ 0JIOCOBOM BBOJI TEKCTA.
OnTryeckoe pacrio3HaBaHHUE TEKCTA.
Kom1broTepHblil NEPEBO/I.
Hcnons3oBanue cepBucoB MHTEpHETE
17151 00pabOTKH TEKCTa

MpeTHA3HAYCHHBIX JISl PEIICHHSI OTHOTO
KJIacca 3a71a4 B paboTe ¢ TEKCTOBBIMU
JIOKyMEHTaMHU.

CoznaBath U peJIaKTUPOBATH TEKCTOBBIC
JIOKYMEHTBI ITOCPEICTBOM

KBTI (PUIIMPOBAHHOTO KJIABUATYPHOTO
MMCHbMa C MCITOJIb30BaHHEM 0a30BBIX
CPE/ICTB TEKCTOBBIX PEIAKTOPOB.
dopMaTHPOBATh TEKCTOBBIC IOKYMEHTHI
(ycTaHaBIMBAThH apaMeTPhbl CTPAHUITBI
JIOKyMEHTa; (OpMaTHPOBATH CHMBOJIBI U
a03aI1bl; BCTABIISATh KOJOHTHTYJIBI U
HOMEpa CTpaHHUII).

BcTaBnate B JOKyMEHT (DOPMYIIBL,
Ta0NUILIbL, U300paKeHHs], 0POPMIISATH
CITMCKH.

Hcronb30BaTh CCHUIKH M IIATHPOBAHUE
HMCTOYHUKOB IPU CO3/ITAaHUM HAa UX OCHOBE
COOCTBEHHBIX HH(POPMAITMOHHBIX
OOBEKTOB.

Hcnonp30BaTh HHTEIIEKTYaTbHBIC
BO3MOYXHOCTH COBPEMEHHBIX CHCTEM
00pabOTKH TEKCTOB

Ilpakmuueckue pabomeut:

1. Cozoanue nebovuiux mexkcmosolx
OOKYMEHMO8 NOCPEOCHBOM
K8AIUGUYUpOoBaAHHO20 KIABUAYPHO2O
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AUCbMA C UCNOIb30BAHUEM DA308bIX
cpeocms mekCcmoBgvix peoaKmopos.

2. Dopmamuposarue mexKcmosbix
OOKYMeHmMOo8 (YyCMaHo8Ka Napamempos
cmpanuybl 0OKyMenma,
Gopmamuposanue cumeonos u abayes,;
8CMABKA KOJOHMUMYI08 U HOMEPOB
cmpanuy,).

3. Bcmaska 6 ookymenm gpopmyi,
maoauy, uzobpasjxceHull, oghpopmieHue
CHUCKOB.

4. Coz0anue HebOIbUUUX MEKCNOBbIX
OOKYMEHMO8 ¢ YUmamamul U CCbLIKAMU
Ha yumupyembvle UCMOYHUKU

3.2

KommbrorepHas
rpaduka

3HAKOMCTBO C rpadu4eCcKUMU
penakropamu. PacTpoBbie pucyHKH.
Hcnonb3oBanue rpaduueckux
MIPUMUTHUBOB.

Onepannn pe1akTUPOBAHUS
rpadudeckux 0ObEKTOB, B TOM YHCIIC
1udpoBeIX (hoTorpaduii: UIMEHEHUE
pa3Mmepa, oOpe3ka, MoBOpoOT,
OoTpakeHue, paboTa ¢ 00JacTIMU
(BBIICIICHNE, KOTIMPOBAHKE, 3aJTUBKA
I[BETOM ), KOPPEKIHS LIBETA, IPKOCTHU U
KOHTPACTHOCTH.

BekropHas rpaduxa.

PackpbIBaTh CMBICIT N3Yy4a€MbIX TOHSITHH.

AHanM3UpoOBaTh MOJIH30BATEIBCKUN
uHTEepEeic TPUMEHIEMOTO
IPOrpaMMHOT0 CpesicTBa B paboTe

C KOMIBIOTEPHOU TpadUKoii.
OmnpenensiTh yCIOBUS U BO3MOXKHOCTHU
NPUMEHEHHUs IPOrPaMMHOTO CPEICTBA
JUTSL pEIIeHUs] TUTIOBBIX 3a/1a4 B paboTe
C KOMIIBIOTEPHOU TpaduKoi.

BrIsBnsTE 0011I€e U pa3iudrsi B pa3HbIX
MIPOTPAMMHBIX MTPOTYKTaX,
npeHa3HaYeHHBIX U1 PEIIEHUS! OJJHOTO
KJ1acca 3a71a4 B paboTe ¢ KOMIIbIOTEPHOU
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Co3zniaHre BEKTOPHBIX PUCYHKOB
BCTPOSHHBIMH CPEJICTBAMU TEKCTOBOTO
Ipoleccopa Wiv APYyrux NporpamMmm
(mpuwtoxenuit). JlobaBiaenue
BEKTOPHBIX PUCYHKOB B JOKyMEHTHI

rpaduKoi.

Co3znaBaTh U peIaKTHPOBATH
U300paXKCHHSI C TTOMOIIBHIO
WHCTPYMEHTOB PacTPOBOTO
rpauyecKkoro peaakTopa.
Co3znaBaTh U peIaKTHPOBATH
M300paKEHUsI C TOMOILbIO
WHCTPYMEHTOB BEKTOPHOTO
rpauuecKoro peaakropa.
J100aByITH BEKTOPHBIE PUCYHKH
B JJOKYMEHTBI

Ilpakmuueckue pabomot:

1. Coz0anue u/unu peoakmuposarue
u306padicenus, 8 Mom Yucie Yugphposwix
domoepadghuii, ¢ nomowvio
UHCMPYMEHMO8 PACMPOBO20
epaghuueckozo peoakmopa.

2. Coz0anue u pedakmupogamue
U3006padicenuss ¢ NOMOWbIO
UHCMPYMEHMO8 8EKMOPHO20
epaghuueckozo peoakmopa

3.3

MynpTrmMeuiiHbIE
[pe3eHTauu

[ToaroToBKa MyJIBTHMEIHHHBIX
npe3eHTaui. Cuaii.
JloGaBiieHue Ha cIaliI TeKCTa U
M300paKEHUM.

PaboTa ¢ HECKOJIBKUMH CIIaiiIaMH.
JloGaBienue Ha cai

PackpbIBaTh CMBICIT H3yYa€MBbIX ITOHATHH.

AHanu3upoBaTh NOJIH30BATEIHCKHUI
uHTEepdenc NPUMEHSIEMOTO
MIPOTrPaMMHOT0 CPEJICTBA B paboTe

C MYJIbTUMEINIHHBIMU TPE3CHTAITUSIMHU.
Omnpenensts ycaoBUs U BO3MOKHOCTH
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ayJIMOBHU3YaIbHBIX JAHHBIX.
Anumarnus. ['unepccpuiku

MIPUMEHEHUSI MPOTPAMMHOIO CPEACTBA
JUISL pEIIeHUs] TUTIOBBIX 3a/1a4 B paboTe
C MYJbTUMEAUNHBIMU MPE3CHTALUSIMU.
BrIaBISTE 0011I€€ M pa3Iuyus B pa3HbIX
MPOTPaMMHBIX MTPOAYKTaX,
MpeIHA3HAYCHHBIX JIJIs1 PEIICHUS OJTHOTO
KJIacca 3a7a4 B pabote

C MYJbTUMEAUNHBIMU TPE3CHTALIUSIMU.
Co3naBaTh NMpe3eHTAN, UCTIOIb3YS
TrOTOBBIC 11A0JIOHBI.

Ilpakmuueckue padoomol:

1. Cozoanue npezenmayuu

C 2UNEPCCLLIKAMU HA OCHOBE 20MOBbIX
wabioHo8

HToro mo pazaemy 13
Pe3epBHOE Bpems 2
OBIIEE KOJIMYECTBO 34
YACOBTIIO ITPOI'PAMME
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8 KJIACC
HaumenoBaunue
Ne KommuectBo OCHOBHBEIE BUJIBI 1€ATEILHOCTH
pa3/iesioB U TEM [IporpammHoOe copepkaHue
n/n 4acoB o0yJaromuxcs

y4eOHOT O NpeaMeTa

Pa3znen 1. Teopernueckue 0CHOBbI MHPOPMATUKH

11

CucTembl CUMCIICHUS

6

Heno3uiuoHHbIe ¥ TO3UIIHOHHBIC
CUCTEMBI CUuCIcHUS. AndaBurT.
OcuoBanue. Pazsépuyras popma

3aIIiCH 4ucjia. HepeBon B ICCATHYHYIO
CUCTECMY YMCCJI, 3alIMCAHHBIX B APYIrUX

CHUCTEMAX CUUCIICHUS.
PumMmckas cucrtema cuucieHusl.
JIBOoMYHas cUCTEMa CUMCJICHUS.
IIepeBon 1enbIX yncen B peaeiax
ot 0 1o 1024 B 1BOMYHYIO CUCTEMY
cuuciienus. BoceMepuunas cucrema
cuuciienus. IlepeBon uuncen

13 BOCBMEPHUYHOW CUCTEMBI B
JIBOMYHYIO U JECATUYHYIO CUCTEMBI U
obpatHo. lllecTHanarepuyuHas
cucrema cuncienus. [lepeBon uncen
Y3 IECTHAILIATEPUYHON CUCTEMBI

B JIBOMYHYIO, BOCbMEPUYHYIO U
JECITUYHYIO CUCTEMBI U 0OpPATHO.
Apudmernueckue onepamuu

B IBOMYHOM CUCTEME CUUCIICHHUS

PackpbIBaTh CMBICIT N3yYa€MBbIX TOHATHH.
BpISBIISATE paznuuue B MO3ULMOHHBIX U
HEIMO3HUIMOHHBIX CUCTEMaX CUMUCIICHHUS.
BrisiBasTE 00111€€ U pa3Iuyus B pa3HbIX
MO3UIIMOHHBIX CUCTEMaX CUMCJICHHS.
3anuceiBaTh HeOObIHE (0T 0 70 1024)
LIEJIBIC YMCTIA B PA3JIMYHBIX TO3UIIMOHHBIX
CHUCTEeMaX CUMCIICHUs (JIBOMYHOM,
BOCbMEPUYHOM, IIECTHAIIATEPUUHOM ).
CpaBHMBATH LIEJIBIC YUCTIA, 3AIMCAHHBIC

B JIBOMYHOM, BOCBMEPUYHOMN U
MIECTHAAUATEPUYHON CUCTEMAX
CUMCJICHHUS.

BEBITIONTHATE Oriepanuu CI0KEHUS U
YMHOXEHUSI HaJl HEOOJIbITUMHU
JIBOUYHBIMHU YUCJIAMU
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1.2 | DaemMeHTsI 6 Jlornueckue BbICKa3bIBAHUSI. PackpbIBaTh CMBICIT N3YyYa€MBbIX ITOHATHH.
MAaTeMaTU4EeCKON Jlornueckre 3Ha4eHUs BBICKA3bIBAaHUN. | AHAIM3UPOBATH JIOTHUECKYIO CTPYKTYPY
JIOTUKHU DNeMEHTapHbIE U COCTABHBIE BBICKA3bIBaHUM.

BbICKa3bIBaHUs. Jlornueckue onepauuu: | Mcroap30BaTh JIOTHYECKUE oIcpanuu.
«» (KOHBIOHKIIMS, JIOTUYECKOe CtpouTth TaONHILIBI HCTHHHOCTH
YMHOKEHHE), «UITN» (AU3BIOHKITHS, JUISL IOTUYECKUX BBIPAKEHUM.
JIOTUYECKOE CIIOKEHHE), BpIUnCIATE ICTUHHOCTHOE 3HAYEHUE
«HEe» (JJIOTUYECKOE OTPULIAHUE). JIOTUYECKOTO BBIPAKECHUS.

[IpropuTET TOTUYECKUX ONEPALIHIA. 3HaKOMHUTHCS € IOTHYECKMMHU OCHOBaMH
OnpeneneHne HCTUHHOCTY COCTAaBHOTO | KOMIIBIOTEpA

BBICKa3bIBAHUS, €CIIU U3BECTHBI

3HAQ4YEHUS UCTUHHOCTH BXOIAIINAX

B HETO DJIEMEHTAPHBIX BBICKa3bIBAHUM.

Jlornueckue Beipaxkenus. [Ipasuia

3aIMCHU JIOTUYECKUX BBIPAKECHUM.

[Toctpoenue Tabnuil HCTUHHOCTH

JIOTUYECKUX BBIPAKECHUIN

Jlornuyeckue 31eMeHThl. 3HAKOMCTBO

C JIOTMYECKUMH OCHOBAMU KOMIIbIOTEpA

Hroro no pazneny 12

Pa3nes 2. AIropuTMbl M IPOrpaMMHPOBaHHE

2.1 | UcnionHUTEM U 10 ITonsTue anroputma. Mconuurenu PackpbIBaTh CMBICII U3y4YaeMbIX
aJITOPUTMBI. aNrOPUTMOB. AJITOPUTM Kak IIaH MTOHSATHM.

AJNTOpUTMHAYECKUE YIPaBJICHUS NCTIOJIHUTEIIEM. AHaJIM3UPOBATH NpeJIaracMble

KOHCTPYKLIUU CgoiicTBa anroput™ma. CriocoOsl 3anMcy | IIOCJIEN0BATEIBHOCTH KOMaH
anroputMa (CI0BECHBIN, B BUJIE Ha IIpeAMET HaJU4us y HUX TaKUX
OJIOK-CXEMBI, TIPOTPaMMa). CBONCTB aJITOPUTMA, KaK TUCKPETHOCTD,

29




®denepanbHas padboyas nporpamma | MapopmaTrka. 7-9 kinaccel (0a30BbIii ypOBEHB)

AJTOPUTMHUYECKUE KOHCTPYKIIUH.
KoHcTpykius «cieioBaHue».
JIuneineplil anroput™. OrpaHUYeHHOCTh
JIMHEHHBIX aITOPUTMOB:
HEBO3MOKHOCTh MPETyCMOTPETh
3aBUCUMOCTb OCIEA0BATEIIbHOCTH
BBITIOJTHSIEMBIX JIEUCTBUN OT UCXOIHBIX
JTAHHBIX.

KoHCTpyKIusi «BETBICHHUE): TTOJTHAS U
HernousHas popMel. BeinoaHenue u
HEBBINOJHEHNUE YCI0BUA (MCTUHHOCTh
Y JIOXKHOCTb BBICKa3bIBAHUA).
[IpocThle U COCTaBHBIE YCIOBHS.
KoHCcTpyKIust «ITOBTOPEHUS»: IIUKJIIBI
C 38JJaHHBIM YHCJIOM TOBTOPEHUH,

C YCIIOBUEM BBINIOJIHEHUS,

C IEPEMEHHOM LIHKJIA.

PazpaboTtka st hopmMaibHOTO
WCIIOJTHUTENS allTOPUTMA,
MIPUBOJIAIIETO K TPEOyeMOMy
pe3yabTaTy Mpu KOHKPETHBIX
MCXOJIHBIX TaHHBIX. PazpaboTka
HECJIOKHBIX aJITOPUTMOB

C UCIOJIb30BAaHUEM LIUKJIOB U
BETBJICHUH 11 YIIPABIICHUS
(bopMaTEHBIMH UCTIOJTHUTEISIMH,
Takumu kak Po6ot, Uepenarka,

JIETEPMUHHAPOBAHHOCTD, TOHSATHOCTb,
PE3YIABTaTUBHOCTH, MACCOBOCTb.
Onpenenats 0o 0JIOK-CXEME,

JUISL pEIICHUST KAKOM 3a/1auun
MpEJHA3HAYCH TAHHBIA aJITOPUTM.
AHaIM3UpoBaTh U3MEHEHUE 3HAYCHUI
BEJINYMH IIPU [TOIIATrOBOM BBIIIOJHEHUH
aJIrOpUTMA.

Onpenensarts 1o BEIOpaHHOMY METOLY
pelLIeHus 3aa4u, Kakue
ANTOPUTMHUYECKUE KOHCTPYKIIUHA MOTYT
BOWTH B aJITOPUTM.

CpaBHUBATH Pa3JINYHBIE AIITOPUTMBI
pEIIEHUs OJHOU 3a/1a4H.

Co3naBath, BBITOIHATh BPYUYHYIO U

Ha KOMIIBIOTEPE HECIIOKHBIE AIITOPUTMBI
C UCIIOJIb30BAHUEM LIMKJIOB U BETBJIEHUN
JUISL yIIPABJIEHUS UCTIOJIHUTEIISIMH,
TakuMu kak Po6ot, Uepemnariika,
YepTéxHUK.

HcnonHATh TOTOBBIE AT OPUTMBI

MPY KOHKPETHBIX UCXOJIHBIX JAHHBIX.
CtpouTh 17151 UCTTOTHUTENS
apupMETUIECKUX ACHCTBUM 1IEMOYKHU
KOMaH/1, JaloIUX TpeOyeMblii
pe3yabTaT IPU KOHKPETHBIX HCXOIHBIX
JTAHHBIX.
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YepTExHUK. BbINOIHEHNE aITOPUTMOB
BPYYHYIO M HAa KOMITBIOTEPE.
CHUHTaKCHUYECKUE U JIOTUUYECKUE
omnOku. OTKa3bI

Ilpakmuueckue pabomeur:

1. Coz0anue u evinonnenue

Ha KOMNbIOMepe HeCI0HCHBIX
An2OPUMMO8B C UCNONL30BAHUEM YUKTO8 U
gemeeHull 0 ynpasieHus
ucnoiHumenamu, makumu kak Pooom,
Yepenawxa, Yepméxncnux.

2. Ilpeobpaszosanue anrcopumma uz 0OHOuU
dopmubl 3anucu 8 opyeyro.

3. Paspabomka ons ¢hopmanvrozo
UCNONIHUMEISL AI20PUMMA, NPUBOOSAULE2O
K mpebyemomy pe3yibmamy

NPU KOHKPEMHbIX UCXOOHBIX OAHHDIX.

4. «PyuHoe» ucnonnenue 20mosvix
An2OPUMMOB NPU KOHKPEMHBIX UCXOOHBIX
OaHHbBIX

2.2

S3BIK
MPOrpPaMMHUPOBAHUS

Azbik nporpammupoBanus (Python,
C++, Ilackans, Java, C#, IlIkoabHBIH
ANTOpUTMUYECKHI S3BIK).

Cucrema nporpaMMHpPOBaHUS:
PEAAKTOP TEKCTA MPOTPaMM,
TPaHCISTOP, OTIAAUHUK.
[lepemenHas: TUIl, UMs1, 3HaAYCHUE.
[{enble, BEIIECTBEHHBIE U CHMBOJIBHBIE
IIEPEMEHHBIE.

Oneparop nprcBavBaHUsI.
ApudmeTnyeckue BhIpaKEHUS

PackpbIBaTh CMBICIT U3yYaE€MBbIX ITOHATHH.
OnpenensTe Mo mporpamme,

JUTS pEIIEHHST KAKOM 3aJladui OHa
Mpe/IHA3HAYCHA.

CrpouTtb apudmernyeckue, CTpOKOBEIE,
JIOTUYECKUE BBIPAXKEHUS U BEIYUCIIATH UX
3HAYECHUS.

[IporpaMMupoBaTh JIMHEWHBIE
AJTOPUTMBI, IPEAIIOIATratoIINe
BBIYHCIICHNE apU(PMETUIECKUX,
CTPOKOBBIX Y JIOTHYECKHUX BBIPAXKEHUN.
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Y TIOPSIJIOK UX BhIUKCIIeHUs. Onepanuu
C IIEJIBIMM YU CJIaMU: [IEJIOUYUCICHHOE
JIeJICHUE, OCTATOK OT JICJICHMUSI.
BetBnenus. CocTaBHbIE yCIOBUS
(3anmuch JTOTUYECKUX BBIPAKECHUIN

Ha U3y4ae€MOM SI3bIKE
nporpammupoBanus). HaxoxaeHnue
MUHHMYMa U MaKCUMyMa U3 IBYX, TPEX
M YETBHIPEX uymcen. Pemenne
KBaJIpaTHOTO YpaBHEHUSI, UMEIOIIETO
BEILIECTBEHHbBIC KOPHHU.

Jnanorosas oTiiagika mporpaMm:
TMIOIIIArOBOE BHITIOJIHEHUE, IPOCMOTP
3HAYCHUI BEJIMYUH, OTJIaJ0YHbIN
BBIBO/I, BEIOOP TOYKH OCTaHOBA.

[uxkn ¢ ycinoBuem. Anroputm EBkimnaa
JUISL HAXOXKICHHSI HAaMOOJIBIIEro 00IIero
JICTIATEIS ABYX HATypaIbHBIX YUCE.
Pa30uenue 3anucu HaTypajabHOTO
YHCJa B HO3UIIMOHHOM CHCTEME

C OCHOBaHUEM, MEHBIIINM WJIH PABHBIM
10, Ha oTaenbHBIC TUGPHIL.

[{ukn ¢ nepeMeHHON. AJITOPUTMBI
MIPOBEPKHU JETUMOCTH OJTHOTO IEJI0TO
qucia Ha Apyroe, mpoBEepKu
HaTypaJbHOTO YKCJIa HA TIPOCTOTY.
O6paboTKa CUMBOJILHBIX JTAHHBIX.

PaspabatbiBaTh MporpamMmel,
coieprKaIme ornepaTop (OnepaTops)
BETBJICHHUSI, B TOM YHCIIC

C UCTIOJIb30BaHUEM JIOTHIECKIX
omnepanui.

Pa3pabatbeiBaTh NpOrpaMmsl,
coJieprKaliue ornepaTop (0nepaTopsbl)
ITUKJIA.

BBINOTHATH THATIOTOBYIO OTIIAJIKY
porpamm.

Ilpakmuueckue padomot:

1. Ilpoepammuposanue nunetinvix
AneopuUmMMOo8, npeonoaaarouux
8bIUUCTIEHUE apUDMEMUYECKUX U
JIO2UHECKUX BbIPANCEHUL HA U3YYAEMOM
A3bIKE NPOCPAMMUPOBAHUS (OOHOM

us nepeyns: Python, C++, Ilackans,
Java, C#, IlIxonvubiii Anecopummuueckuti
A3biK).

2. Paspabomka npoepamm, cooeporcawux
onepamop (onepamopwi) 6emaeHus,

HA U3YYAEMOM SA3bIKE NPOCPAMMUPOBAHUS
U3 NPUBEOEHHO20 BblULe NEPEUHS.

3. Paspabomxka npoepamm, cooeporcauux
onepamop (onepamopul) yukia,

HA U3y4aAeMOM 3bIKe NPOSPAMMUPOBAHUSL
U3 NPUBEOEHHO20 Bblllie NePEeYHs]
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CuMBOJIBHBIE (CTPOKOBBIE)
nepemeHHsbie. [TocumBosbHAS
obOpaboTka cTpok. [Togacuér yacToTh
MOSIBJICHUSI CHMBOJIa B CTPOKE.
BceTpoennsie hyHKIMU 1711 00pabOTKH
CTpPOK

2.3 | AHanu3 anropuTMoB 2 Omnpenenenre BO3MOKHBIX PE3yJIbTaTOB | PacKphIBaTh CMBICIT U3y4aeMbIX TOHSITHM.
paboTHI AITOpUTMA TIPH TAHHOM AHaM3UpOBaTh TOTOBHIC AJITOPUTMBI
MHOKECTBE BXOJIHBIX JJAHHBIX, IPOTPaMMBI
OTIPE/ICIICHIE BO3MOKHBIX BXOIHBIX
JAHHBIX, TPUBOIAIINX K TAHHOMY
pe3ynbTaTy

Hroro o pazaeny 21

PesepBHOE Bpems 1

OBIIEE KOJIMYECTBO 34

YACOB IIO ITPOI'PAMME
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9 KJIACC
HaumenoBaunue
Ne KomnuyecTtBo OCHOBHBEIE BUJIBI 1€ATEILHOCTH
pa3/iesioB U TEM [TporpammHoe conepxanue
n/n 4acoB o0yJaromuxcs

y4eOHOT O NpeaMeTa

Pasznen 1. llndporasi rpaMoTHOCTH

11

I'moGanbHas ceTh
WNHTtepHeT u cTpaTerun
0e30macHOro
MOBEACHUS B HEU

3

I'no6anwsHas cetb UnTepuert. IP-agpeca

y3110B. CeTeBOE XpaHEHUE TaHHBIX.
MeTobl HHIMBHIYaJIBHOTO U
KOJUIEKTUBHOT'O Pa3MEILEHHSI HOBOU
uH(popmaiuu B luTepHere.

Bonbive nanHbie (MHTEPHET-aHHEIE,

B YaCTHOCTH JJaHHBIE COLMATBHBIX
ceTen).

[Tonsitue 06 nHMDOPMAITMOHHON
0e30MacHOCTH. YTPO3bl
MH(OPMAaIIMOHHON 0€3011aCHOCTH
npu paboTe B ria00anbHOM CETH U
METO/IbI IPOTUBOACHCTBUS M.
[IpaBuna 6e3omacHoit
ayTeHTU(PUKauu. 3aInuTa THIHON
uHpopmaruu B aTepuere.
be3omnacHblie cTpaTernu noBeACHUS
B Unrtepuere. [Ipenynpexaenue
BOBJICUCHUS B ICCTPYKTUBHBIC U
KpUMHHAJIbHBIE (POPMBI CETEBOM

aKTUBHOCTHU (KNOEpOYIITUHT, (DUILIMHT

u apyrue GopMsl)

PackpbIBaTh CMBICT H3y9aeMbIX TOHSITHH.
AHamM3upoOBaTh JOMEHHBIC UIMECHA
KOMITBIOTEPOB U aJipeca TOKYMEHTOB

B NHTEpHETE.

OnpenensaTb MUHAMATBLHOE BPeMS,
HE00XO0AMMOE JIJIs IepeIaul U3BECTHOTO
00BbEMa JaHHBIX TI0 KAaHATY CBSI3H

C M3BECTHBIMU XapaKTEPUCTHKAMHU.
PacmosnaBaTh MOTEHIIMATBHBIC YTPO3bI U
BpEIHBIC BO3/ICHCTBYSI, CBSI3aHHbIE

C UHQOPMALIMOHHBIMU U
KOMMYHUKAIIMOHHBIMH TEXHOJIOTHSIMH,
OIICHWBATH TIpE IJIaracMbIe ITyTH UX
YCTpaHCHHUS.

Ilpakmuueckue padbomur:

1. Coz0anue komniexcHvix
UHDOPMAYUOHHBIX 0OBEKMOB 8 8Ude 8O-
CMpaHuy, BKIOYAOWUX cpapuiecKue
00beKmbl, ¢ UCTOIL30BAHUEM
KOHCMPYKMOpo8 (abloH08).

2. 3Hakomcmeo ¢ MexanuzmMamu
obecneyeHus NPUBAMHOCMU
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u bezonacHol pabomwl ¢ pecypcamu
cemu Mnmepuem, memooamu
aymenmugpurayuu, 8 mom yucie
NPUMEHSAEMbBIMU 8 CEPBUCAX 20CYCTIY2

1.2 | PaGora
B UH()OPMAIIHOHHOM
MIPOCTPAHCTBE

Bunel nesrenbHoctr B UHTEpHETE.
UHTEPHET-CEPBUCHI:
KOMMYHHKAITHOHHBIE CEPBUCHI
(mouToBas ciyx0a, BUAEO-KOH(EpEeHII-
CBSA3b U JIPYTHUE), CIPABOYHBIE CITYKObI
(kKapThl, pacTMCaHus U IPyTHUE),
MTOMCKOBBIE CITY>KOBbI, CITY>KObI
OOHOBJIEHUSI TPOTrPAMMHOTO
o0ecrnieuyeHus U APyrue CiayKObl.
CepBHCHI TOCYJapPCTBEHHBIX YCITYT.
OO61auHbIe XpaHWIHINA JAHHBIX.
CpencTtBa COBMECTHOM pa3pabOTKu
JIOKyMEHTOB (OHJIaH-0(UCHI).
[TporpamMmmMHOe obecrieueHue Kak BeO-
CEPBHUC: OHJIAWHOBBIE TEKCTOBBIE U
rpaduyecKkue peaakTophl, CPeIbl
pa3pabOTKH MPOrpaMm

PackppIBaTh CMBICH U3y4aEeMbIX
TTOHSTHUH.

[IpuBOINTH IPUMEPHI CUTYALIUH,

B KOTOPBIX TpeOyeTCsl CI0Ib30BaTh
KOMMYHUKAI[MOHHBIE CEPBUCHI,
CIPABOYHBIE U TOMCKOBBIE CITY>KOBI U Ap.
OnpenensaTe KOJINYECTBO CTPAHULL,
HalJICHHBIX TIOMCKOBBIM CEPBEPOM

I10 3aIpOCaM C UCIOJIb30BAHUEM
JIOTUYECKUX OTIEPALUI.

[IpuBOIUTH NPUMEPHI YCIIYT,
JOCTYITHBIX Ha CEPBUCAX
rOCYJJapCTBEHHBIX YCIYT.

[IpuBOINTHE MpUMEPHI OHIANHOBBIX
TEKCTOBBIX U Irpa)uyECKUX PEIaAKTOPOB,
cpena pa3paboTKu MPOrpaMm.
Ilpakmuueckue padomeul:

1. Ilouck ungpopmayuu 6 cemu
Hnmepnem no 3anpocam

C UCNOTIL30BAHUEM NO2UUECKUX Onepayul.
2. Hcnonvzosanue ounaiin-oguca

0J151 pazpabomku OOKyMeHmo8

Hroro no pazneny
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Pa3nen 2. TeopeTnueckne ocHOBbI HHPOPMATHKH

2.1

MonenupoBaHue
KaK METOJ] TO3HAHUS

8

Mopens. 3agaum, peniaeMble

C IOMOIUIBIO MOJIEIUPOBAHUSL.
Knaccudukanum moaenei.
MarepuanbHbie (HaTypHBIC) U
UH(GOPMaIMOHHBIE MOJICIIH.
HermnpeprIBHBIE U TUCKPETHBIE MOJICTIH.
Nmuranmonueie Mogenu. Urposeie
Mozenu. O1ieHKa aIeKBaTHOCTH MOJIENH
MOJIETUPYEMOMY OOBEKTY U IEJISIM
MOJEJIMPOBAHUS.

Ta0nuuusie Mmonenu. Ta0Omuna Kkak
MPEACTABICHUE OTHOIIEHUSI.

basel nanubix. OTOOP B TAO/IMILIE CTPOK,
YIOBJIETBOPSIOIINX 33JaHHOMY
YCIIOBHIO.

['pad. Bepmuna, pedpo, myTh.
OpueHTHpOBaHHBIE U
HEOpUEHTUPOBaHHBIE rpadbl. nrHa
(Bec) pebpa. BecoBast maTpuiia rpada.
JlnrHa Ty TH MEXTy BEpIIHHAMH Tpada.
[Touck onTumManbpHOTO IMyTH B rpade.
HauanbpHas BepirHa (MCTOYHUK) U
KOHEUYHas BeplInHa (CTOK)

B OPUEHTUPOBAHHOM Tpade.
Brruncnenne KoJmuecTsa myTeu

B HAIPABJICHHOM allUKJIMYECKOM rpade.

PackpbIBaTh CMBICI U3y4aeMbIX MOHSITHM.
Onpenenars BUA UHPOPMALIMOHHOM
MOJIEIU B 3aBUCUMOCTH OT CTOAIIEH
3aJlayu.

AHanu3upoBaTh HHPOPMALIUOHHBIE
Mozenu (Tabauiibl, rpadukH,
JMarpaMMbl, CXeMbI U Jp.).
Ocy1IecTBIATh CUCTEMHBIN aHAIIU3
00BbEKTa, BBIICIISITH CPEJIU €70 CBOMCTB T€
CBOMCTBA, KOTOPBIE CYIIECTBEHHBI

C TOYKH 3pEHUS LETIEN MOICIIUPOBAHHS.
OneHnBaTh aJ€KBATHOCTh MOJIEIIH
MOJICTUPYEMOMY OOBEKTY U LEIISIM
MOJEIUPOBAHUSL.

CTpouTh U UHTEPIIPETUPOBATH
paznuyHbie THHOPMAIIMOHHBIE MOJIEIH
(TaGnuuel, AMarpaMMmel, rpadml, JepeBo,
CXEMBbI, OJIOK-CXEMBI aJITOPUTMOB).
HccnenoBarh ¢ HOMOIIBIO
MH(POPMAITMOHHBIX MOJIeJIeH OOBEKTHI

B COOTBETCTBHH C ITOCTABJICHHOM 3a7a4eil.
N3y4ath 3Tamnbl KOMIBIOTEPHOTO
MOJEIIMPOBAHUSI.

PaGoTaTh ¢ rOTOBBIMH KOMITHIOTEPHBIMU
MOJIEISIMU U3 PA3TUYHBIX MPEIMETHBIX
oOnacTei.
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Hepeso. Kopenb, BepiiiiHa (y3ein),
JucT, pedpo (ayra) nepesa. BoicoTta
nepesa. [lomgnepeso. Ipumepsr
UCIIOJIB30BaHus iepeBheB. [lepebop
BApUAHTOB C IMOMOIIBIO JIEPEBA.
[ToHsiTHE MATEMATUYECKON MOJETIH.
3anauu, peraemMple ¢ TOMOIIBIO
MaTEMaTHYECKOTO (KOMITBIOTEPHOTO)
MozenupoBanus. Otnuune
MaTeMaTUYECKON MO/IENN OT HaTypHOU
MOJIEJI U OT CJIOBECHOTO
(JiuTepaTypHOTO) OUCaHusl OOBEKTA.
OTanbl KOMIBIOTEPHOTO
MOJICJIMPOBAHUS: TOCTAHOBKA 33]1a4H,
MOCTPOEHUE MAaTEMaTHUYECKON MOJIENH,
porpamMMHasi peaau3aius,
TECTUPOBAHUE, MPOBEJCHUE
KOMITBIOTEPHOT'O IKCIIEPUMEHTA, aHAITU3
€ro pe3yJiabTaTOB, YTOUHEHHE MOJIEIIN

Ilpakmuueckue pabomul:

1. Cozoanue oonomabauunou b6asvl
oannvix. Ilouck oannvix 6 2omoesoii basze.
2. Paboma ¢ 2comoewbimu
KOMNbIOMEPHbIMU MOOEISMU

U3 pa3IUuHbIX NPeOMemHublx 0oacmell.

3. Ilpoepammnas peanuzayusi
NPOCMetuux Mamemamuieckux mooeJetl

Hroro o pazaeny 8

Pa3znen 3. AropuTMbl 4 IPOrpaMMHUPOBaHHUE

3.1 | Pa3pabotka 6 Pa30Ouenue 3amaun Ha MoaA3aayn. PackpbIBaTh CMBICT U3y4aeMbIX TTOHSTUM.
QITOPUTMOB U CocraBiieHre aNropuTMOB | IporpamMMm | PaspabaTeiBaTh MPOTrpaMMBbI
IporpaMm C MCIOJIb30BaHUEM BETBJICHUM, HUKIIOB | I 00paOdOTKH OJJTHOMEPHOTO MacCHBa

Y BCIIOMOTATEJIbHBIX aJTOPUTMOB
JUTSL yIIPABJICHUSI UCTIONTHUTENIeM PoboT
WINA IPYTUMU UCTIOJHUTEIAMU, TAKUMHU

LEJIBbIX YHCE]I.
Ocy1ecTBIATh pa30MEeHUE UCXOTHON
3a/1ayy Ha MOA3aJauH.
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kak Yepenamka, YHepTEXHUK 1
JIPYTUMM.

TabnuuHble BETMUYUHBI (MACCHUBBI).
Onnomepubie MaccuBbl. COCTaBIICHUE U
OTJIaJIKa IPOTpaMM, PEATU3YIOIINX
TUTIOBBIE AJITOPUTMBI 00PabOTKH
OJIHOMEPHBIX YHUCIIOBBIX MaCCHUBOB,

Ha OJTHOM U3 SI3BIKOB
nporpammupoBanus (Python, C++,
ITackanb, Java, C#, IlIkonbHBIN
AnropuTMudecKuid S3bIK): 3ar0IHEHUE
YUCJIOBOTO MacCHBA CIIyYalHBIMH
YHICJIAMH, B COOTBETCTBUU C (hOPMYJIOit
WJIU TTyTEM BBOJIA YKCEIT, HAXO0XKICHUE
CYMMBI 2JIEMEHTOB MaCcCHUBA, TUHEUHBIN
MOMCK 33JJaHHOTO 3HAYEHHUS B MACCHUBE,
MOJICYET JIEMEHTOB MaCCHBA,
YAOBJIETBOPSIONINUX 33ITAHHOMY
YCJIOBUI0, HAXOXJIEHHE MUHUMAJILHOTO
(MaKCUMaIbHOI0) AJIEMEHTA MACCUBA.
CopTHpoBKa MaccCHBa.

O6paboTka MOTOKA JAHHBIX:
BBIYUCIIEHUE KOJINYECTBA, CYMMBI,
cpeaHero apupMeTHIeCKOTO,
MHUHUMAJIBHOTO U MAaKCUMaJIbHOTO
3HA4YE€HUS 3JIEMEHTOB
MOCJIEA0BATEIBHOCTH,

PaspabartbiBaTh mporpammel,

coJiep alue noanporpaMmy(bl).
Ilpakmuueckue padomul:

1. Cocmasnenue npoepamm

C UCNONIb308AHUEM BCHOMO2AMENbHBIX
aneopummos OJist ynpaeieHusl
ucnonHumenamu, makumu kaxk Pooom,
Yepenawxa, Yepmencrux.

2. Cocmasnenue u omiaoxka npocpamm,
Peanuzyoumux munogvle ancopummbl
00pabomKu 0OHOMEPHBIX YUCTIOBLLX
MaAccueos, Ha 0OHOM U3 A3bIKOS
npozpammuposanus (Python, C++,
Ilackanw, Java, C#, [LxonvHoiti
Aneopummuueckuii A3vik)
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YIOBJIETBOPSIOIIUX 3aIaHHOMY
YCIIOBHIO

3.2 | YopasieHue 2 VYupasnenne. Curnan. O0parHas cBsi3b. | PacKpbIBaTh CMBICT H3y4aeMbIX TTOHSTHH.
[Tomyuenue curuaioB oT HUGPOBHIX AHamM3UpOBaTh OTHOIIICHUS B )KUBOU
JTATYMKOB (KacaHUsl, paCCTOSIHUSI, CBETA, | MPUPOJIE, TCXHUYCCKUX U COLMATbHBIX
3ByKa U Jipyroro). [Ilpumepsr (mKoJa, ceMbs U Jp.) CUCTEMAX
WCIIOJIB30BaHUs MIPUHIIAIIA OOpaTHOM C MO3ULIUKI YIIPABJICHUS.
CBSI3M B CHCTEMaX yIpaBICHUS W3y4ats nmpumepbl poOOTU3UPOBAHHBIX
TEXHUYECKUMHU yCTPONUCTBAMU CUCTEM.
C MIOMOIIBIO TATYUKOB, B TOM YHUCJIE Ilpakmuueckue padomut:
B pOOOTOTEXHUKE. 1. 3nakomcmeo c yuebHoii cpedoti
[Tpumepsl poOOTU3NPOBAHHBIX CHCTEM | pa3pabomxu npocpamm YnpasieHus
(cuctema yrnpaBJieHUS ABUKECHUEM OBUICYWUMUCS pODOMAMU
B TPAHCIIOPTHOM cHucTEME, CBapOUHas
JIMHUS aBTO3aBO/IA,
aBTOMATU3UPOBAHHOE YIIPABICHUE
OTOIUJIEHUS JOMa, aBBTOHOMHAsI CUCTEMA
YIPABJICHHS TPAHCTIOPTHBIM CPEJICTBOM
U JPYTU€ CUCTEMBbI)

Hroro mo pazaeny 8

Pasznen 4. UndopManuoHHbIE TEXHOJIOTHH

4.1 | DaexTpoHHBIE 10 [TonsiTue 00 ANMEKTPOHHBIX TAOINLIAX. PackpbIBaTh CMBICIT H3y4aeMbIX

TaOJIUIBI Tunel JaHHBIX B SYEHUKAX DJIEKTPOHHOM | ITOHSITHM.

Tabnuuel. PegaktupoBanue u AHaIU3UPOBATH MOJIB30BATEIBCKUI
(dopmatupoBanue Tabnuu. BecrpoeHHsle | mHTEpdEic TPUMEHIEMOTO
(GYHKIIUH [71s TIOMCKA MaKCUMyMa, IPOrPaMMHOTO Cpe/ICTBa B paboTe
MUHUMYMa, CYMMbI U CPEHETO C AJIEKTPOHHBIMHU TaOJIUIIAMH.
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apumernyeckoro. CopTupoBka
JTAHHBIX B BBIJICJICHHOM JTHAIIa30He.
[Toctpoenue auarpamMm (THCTOTpamMma,
KpyroBasi IuarpaMma, TOUeqHast
nuarpamMma). Beioop Trra quarpamMmel.
[IpeobpazoBanue Ghopmys mpu
KonrpoBaHUU. OTHOCUTETbHAS,
a0COJIIOTHAS U CMEIIIaHHAs aJpecarus.
Y CIIOBHBIC BBIUMCIICHHSI B 3JIEKTPOHHBIX
tabnumax. CyMMHpOBaHUE U TIOICUET
3HAUEHUMN, OTBEYAIOIINX 3aIaHHOMY
ycnoButo. O6padoTka O0IBITHX
Ha0OpOB JTaHHBIX. YKCIIEHHOE
MOJCIIUPOBAHUE B DJICKTPOHHBIX
Ta0IUIIax

OnpenensiTh YCIOBHS W BO3MOXHOCTH
NPUMEHEHHUs TPOTPAMMHOTO CPEJICTBA
JUTSL PEIICHUS TUTIOBBIX 3a/1a4d B paboTe
C DJICKTPOHHBIMU TaOIUIIAMHU.
BEIsSBIATE 001II€e U pa3iudrsi B pa3HbIX
IIPOTPaMMHBIX TIPOAYKTaX,
npeIHa3HAYCHHBIX JJIs PEIICHHS OJTHOTO
KJ1acca (pa3HbIX KJIACCOB) 3a7a4 B pabote
C DJICKTPOHHBIMU TaOJIUIIAMHU.
PenaktupoBath 1 popMaTHPOBATH
DJICKTPOHHBIE TAOJIHIIBI.
AHaJIM3UPOBATh U BU3yaIU3UPOBAThH
JaHHBIC B 3JICKTPOHHBIX TAOJIUIIAX.
BBITIONTHSATE B 3JIEKTPOHHBIX TabIUIIaX
pacyYéThI IO BBOJIMMBIM T0JIb30BATEIICM
dhopmyiaMm ¢ UCTIOJIL30BAaHUEM
BCTPOCHHBIX (PYHKITUH.

OCyIIECTBIATh YUCIICHHOES
MOJICTTUPOBAHHUE B IMMPOCTHIX 3a7a9ax

U3 Pa3InYHBIX MTPEIMETHBIX 00JIaCTCH.
Ilpakmuueckue pabomeut.

1. Beoo oarnnvix u gpopmyn, ogpopmnenue
maoauybl.

2. Copmuposka u punbmpayus OaHHbIX
8 27IeKMPOHHBIX MAOIUYAX.

3. Ilocmpoenue ouazpamm u epaghuxos
8 DJIeKMPOHHBIX MAbIUYAX.
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4. BvinonHernue pacuémos no 6600UMbIM
noav3o8amenem Gopmyiam

C UCNONIL308AHUEM BCPOEHHBIX
dyukyuil.

5. Obpabomka b6oabuiux HAOOpos
OQHHBIX.

6. Yucnennoe mooenuposarue

8 27IeKMPOHHBIX MadbIuyax

4.2 | UudopMarioHHbIe 1 Pons MHQOpMaLMOHHBIX TEXHOJOTUNH | PackpbiBaTh CMBICI U3y4aeMbIX MOHSTUH.
TEXHOJIOTUU B Pa3BUTHH SKOHOMHUKH MUPA, CTpaHbl, | OOCYX1aTh poJib HHGOOPMAITMOHHBIX
B COBPEMECHHOM perroHa. OTKpBITEIE 00pa30BaTEIbHBIC | TEXHOJIOTH B COBPEMEHHOM MUDE.
oO1ecTse pPECYPCHI. OO6cCyKnaTh 3Ha4YE€HNUE OTKPBITHIX
[Ipodeccun, cBs3aHHBIC 0o0pa3oBaTeIbHBIX PECYPCOB U
¢ HHPOPMATHUKOU U BO3MOKHOCTH MX MCITOJIb30BAHUA.
MH(POPMAITMOHHBIMU TEXHOJIOTUSIMU: AHanu3upoBath U(PPOBHIC HABBIKH,
BeO-M3aiiHep, MPOTrPaAMMMCT, KOTOPBIMU JOJIKEH 00J1a/1aTh BBIITYCKHUK
pa3paboTYNK MOOMITHHBIX MPUIIOKEHUM, | IIKOJIBI.
TECTUPOBIIHK, APXUTEKTOP N3yuaTh npodeccuu, CBA3aHHbIE
MIPOTPaMMHOT0 00ECTICUCHMUS, ¢ uH(pOpMaTUKOU U MH(DOPMALIMOHHBIMU
CHEIHUAIKCT 10 aHAINU3Y JAHHBIX, TEXHOJIOTHSIMHU.
CUCTEMHBIN aIMUHUCTPATOP Ilpakmuueckue padomut:
1. Cozoanue npezenmayuu
o npogeccusx, ceazannvix ¢ UKT
Hroro no pasgeny 11
PesepBHOE Bpems 1
OBIIEE KOJIMYECTBO 34
YACOB IIO ITPOI'PAMME
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