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Hu¢posas rpaMoTHOCTH
Komnviomep — ynugepcanvroe ycmpoticmeo 06pabomru 0aHHbix



Kommbiotep — yHHBEpcaibHOE BBIYHCIHMTEIFHOE YCTPOIMCTBO, paboTaroliee Mo mporpamMmme.
THUIBI KOMIBIOTEPOB: MEPCOHATBFHBIE KOMITBIOTEPHI, BCTPOCHHBIE KOMIBIOTEPHI, CYNEPKOMITBIOTEPHI.
MoOubHBIE YCTPOWCTBA.

OcCHOBHBIC KOMIIOHEHTHI KOMIbIOTEpa M MX Ha3HaueHue. Ilpoueccop. OmnepatuBHas u
J0JArOBpEMEHHass MaMsTh. YCTpOHCTBa BBOJA U BbIBOJA. CEHCOPHBIA BBOJ, JaTYUKU MOOMIIBHBIX
YCTPOMCTB, CpeICTBA OMOMETPUUYECKON ayTeHTU(DUKAIIH.

Hcropust pa3BUTHSI KOMIIBIOTEPOB U NPOrpaMMHOTO oOecrieueHus. [I0KoIeHHs KOMITBIOTEPOB.
CoBpeMeHHbIC TeHICHIINN PA3BUTHSI KOMITBIOTEPOB. CyNepKOMITHIOTEPHI.

[NapannenbHbIe BEIYUCTICHHUS.

Ilepconanbubiii koMmmbioTep. Ilpomeccop U ero XapakTepHUCTUKH (TakToBash 4acToTa,
paspsaHocTh). OnepaTuBHas maMATb. JlodroBpeMeHHas MNaMmsATh. YCTpOMCTBa BBOJA M BBIBOJA.
OO0BEM XpaHUMBIX JaHHBIX (OHepaTUBHAS MaMATh KOMITBIOTEPA, KECTKUH W TBEPAOTEIBHBIA JIHCK,
MOCTOSTHHAS TaMsATh CMapTPOHA) W CKOPOCTh JOCTYINA JJIsl PAa3JIMYHBIX BUJOB HOCHUTEIICH.

TexHuka 0€30IaCHOCTH U npaBujia pa60TLI Ha KOMIIBIOTECPC.

IIpoepammel u danmnvie

[IporpammHoe  obOecreyenne KommbloTepa. [IpukiagHoe mOporpaMMHoOe — obecriedyeHue.
CuctemHoe nporpamMMHoe obecniedeHue. Cuctemsl mporpammupoBanus. [IpaBoBas oxpaHa nporpamm
U aHHBIX. becruiaTHble U ycioBHO-0ecmaTHbIe TporpaMmbl. CBOOOIHOE IPOrpaMMHOE 00ECTIEUeHHE.

@aitnel ¥ nanku (katanoru). [IpuHumne! noctpoenus dainossix cuctem. IloaHoe ums daiina
(mankn). Ilyte k ¢aiiny (manke). PaGora c ¢aiimamm u KaTaqoram CpeICTBAMU OIEPALMOHHOM
CHCTEMBL: CO3/IaHUE, KOMMpPOBaHHE, NepeMelleHie, IEPEeMMEHOBaHNEe U yaajaeHue (aillioB M Mamok
(xatanoroB). Tunsl ¢aiinos. CBoiicTBa QaiinoB. XapakTepHble pa3Mepsl (aioB pa3IUYHBIX THUIIOB
(cTpaHHIa TEKCTa, PJEKTPOHHAS KHUIa, (poTorpadus, 3amuch NECHU, BUACOKIIHII, TOJTHOMETPAXKHBIH
¢wibM). ApxuBanus JAaHHbIX. lcnoab3oBaHue mporpaMm-apxuBaTopoB. DaiiinoBblii MeHemxep.
[Touck (aitioB cpeacTBaMu ONIEPAITMOHHON CUCTEMBI.

KommbloTepHble BUpPYCHl U ApYrue BpEIOHOCHBIE MHporpaMMmbl. [IporpaMMsbl asis 3alIUTHI OT
BHUPYCOB.

Komnvromepnoie cemu

O0wvenunenue koMmmbioTepoB B ceTb. Cetb MHTepHer. BeG-cTpanuia, BeO-caiit. CTpykTypa
aznpecoB BeO-pecypcoB. bpayzep. [lorckoBbie cuctemsl. [lonck nHGpOpPMALIMHU 10 KIIFOYEBBIM CJIOBaM H
o u3o0paxkenuto. JlocroBepHocts nH(pOpMaIy, MOTy4eHHON 3 HTepHeTa.

CoBpeMEHHbIE CEPBUCHI MHTEPHET-KOMMYHHUKAIUH.

CereBoil oTuker, 0a30Bble HOPMBI HMH(POPMAIMOHHOM STUKM U MpaBa Ipu padore B
Hurtepnere. CtpaTeruu 6e3omacHoro noseaeHus B iHTepHere.

TeopeTnyeckne 0CHOBbI HH(POPMATHKH
Hnpopmayus u ungopmayuonnsie npoyeccul

HNudopmarnus — 01HO U3 OCHOBHBIX MMOHSATHNA COBPEMEHHOM HAYKH.

Wndopmanus kak  cBeleHUs, MpeAHA3HAuYEHHblE JUIS  BOCHPUATUS  YEJIOBEKOM, U
uHpOpMaNUs Kak JaHHbIE, KOTOPbIe MOTYT ObITh 00pa00TaHbl aBTOMAaTH3UPOBAHHOW CUCTEMOM.

JIMCKpEeTHOCTh JaHHBIX. BO3MOXHOCTH ONHCaHUS HENPEPBIBHBIX OOBEKTOB M IPOLIECCOB C
MTOMOUIBbIO TUCKPETHBIX JAHHbIX.

NHpopmannoHHbIe HPOLECCHl — IPOLECCHl, CBSI3aHHBIE C XPAHEHUEM, NPEoOpa3oBaHUEM U
rnepeaveii TaHHbIX.

IIpeocmasnenue ungpopmayuu

CumBon. Andasut. MormHocTs andasuta. PasHooOpasue s3b6Ik0B U andaBuToB. EcTecTBeHHBIE U
dopmanbHbie A3bIKH. AJ(aBUT TEKCTOB Ha pycckoM si3bike. JlBowunblil andaBut. KomudecTBo
BCEBO3MOXKHBIX CJIOB (KOJOBBIX KOMOMWHAIWi) (UKCHPOBAHHOW JUJIMHBI B JIBOMYHOM alihaBuUTE.
[IpeoOpazoBanue mr060ro andaButa K ABOMYHOMY. KOTMYECTBO pa3iIMUYHBIX CJIOB (DUKCUPOBAHHOU
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JUTUHBI B aliaBUTE ONpPeaeIEHHON MOIITHOCTH.

KonupoBanue cuMBOSIOB OfHOTO andaBuTa C MOMOMIBIO KOJOBBIX CJIOB B JAPYroMm audaBute,
KOJIOBasi Ta0IMIIa, TEKOIUPOBAHHE.

JBonunsiii koj. [IpencraBienre TaHHBIX B KOMIIBIOTEPE KaK TEKCTOB B IBOMYHOM aipaBuTE.

Nudopmanmonusiit 00bEM AaHHBIX. BUT — MUHMMaNbHAs €IMHHIIA KOJTUYeCcTBa WHPOPMAIIUU —
IBOWYHBIN pa3psa. Exuauibl uamepenust nHGOpMaMOHHOTO 00bEéMa JaHHBIX. but, 6aiT, KUI00auT,
Mera0auT, ruradair.

CkopocTh mepenayn JaHHBIX. EQWHUIBI CKOpOCTH Tiepenayn JaHHbIX. KoaupoBaHWe TEKCTOB.

PaBromepHublii kox. HepaBHomepnsiii kon. KoaupoBka
ASCII. Bocemubutabie KoaupoBkH. [lonstre o konupoBkax UNICODE. JlekoaupoBanue cooOIIeHMI
C UCIOJIb30BAaHUEM PaBHOMEPHOTO ¥ HEPAaBHOMEPHOTO Koja. MHpopManroHHbIii 00bEM TEKCTa.

Hckaxenune nnpopManuu npu nepenaye.

Ob1iee npeacTaBieHne 0 NU(GPOBOM MPEICTABICHUN ayJUOBU3YaAJIbHBIX U IPYTUX HEMPEPBIBHBIX
JTAHHBIX.

Komuposanue mnsera. I[BeroBrie Mogenu. Monens RGB. 'myOuHa xomupoBaHusl.
[Tanutpa.

PactpoBoe U  BEKTOpHOE MPEACTaBIECHUE n300paskeHUi. [Tukcens. Onenka
nH(pOpMalMOHHOTO 00BEMa rpadIecKrX JAHHBIX ISl pACTPOBOTO U300PaKEHUSI.

Koauposanue 3Byka. Pa3psaanocts 1 yactoTa 3anucu. KonnyecTBo KkaHaIoOB 3alUCH.

OmeHka  KOJIMYECTBEHHBIX [apaMeTpoB, CBA3aHHBIX C  TpeACTaBIECHUEM u
XpaHEHUEM 3BYKOBBIX (ailsioB.



NudopmaunoHHble TEXHOTOTHH
Texcmosbvie 0OKyMeHmbl

TexcToBble JOKYMEHTHI M UX CTPYKTYpPHBIE 3JIEMEHTHI (CTpaHuua, adb3al, cTpoka, CJIoBo,
CUMBOI).

TekcToBbIi nporeccop —  HMHCTPYMEHT CO3/1aHMUS, peIaKTUPOBAHUS u

dbopmatupoBanus TekcToB. [IpaBuia Habopa Tekcta. PegaktupoBanue Tekcta. CBOMCTBAa CUMBOJIOB.
HIpudr. Tunsr mpudtoB (pydneHble, ¢ 3aceykamMH, MoHoOmHMpuHHEIE). [lonyxupHoe u
KypcuBHOEe Haudepranue. CBoicTBa a03ameB: TPaHUIIbI, a03aI[HBIA OTCTYII, HHTEPBAJI,
BbIpaBHHBaHUE. [lapameTpsl cTpanubl. CtuneBoe popmatupoBanue. CTpyKTypHpOBaHHE
nHbOpMaIUn C TIOMOIIIBIO CITUCKOB U TaOJuII.

MuoroypoBHeBbIe ciuckd. [loGaBienue TabauIl B TEKCTOBBIC JIOKYMEHTHI.

BcraBka wu300pakeHMiI B TEKCTOBBIE JOKYMEHTHL. (OOTeKkaHWEe W300pPKEHHH TEKCTOM.
BxutoueHue B TEKCTOBBIN TOKYMEHT Auarpamm, (hopmyir, HyMepamuu CTpaHHUIl, KOJIOHTUTYJIOB, CCHUIOK
U IPYTUX 3JIE€MEHTOB.

IIpoBepka mnpaBommcanus. PaccranoBka mnepeHocoB. ['omocoBoil BBoa Tekcra. OnTuueckoe
pacno3HaBaHue TekcTta. KommbroTepHslii mnepeBoi. Mcnons3oBanue cepBucoB MHTepHeTe mis
00pabOTKH TEKCTA.

Komnviomepnas epaguxa

3HaKOMCTBO ¢ Irpa)uuecKuMHU peaakTopamu. PactpoBblie pucynku. Mcnons3oBanue rpauaeckux
MIPUMHUTHBOB.

Omnepanyu peJakTUpOBaHUS TpapUUECKUX OOBEKTOB, B TOM 4HCIE LUPPOBBIX (oTOorpaduii:
M3MEHEHHE pa3Mepa, 00pe3Ka, IOBOPOT, OTpaKeHHe, paboTa ¢ 001acTsIMu (BblIIEICHUE, KOTMPOBAaHHE,
3aJIMBKa LIBETOM), KOPPEKIIUS LIBETA, IPKOCTU M KOHTPACTHOCTH.

Bekrophnas rpaduxa. Co3naHne BEKTOPHBIX PUCYHKOB BCTPOCHHBIMU CpPEACTBAMHU TEKCTOBOI'O
npolieccopa Wiv APYrux nporpamm (mpuioxenuit). JlobaBieHue BEKTOPHBIX PUCYHKOB B IOKyMEHTHI.

Mynemumeouiinvie npezenmayuu
[TonrotoBka MynbTUMEIUHHBIX Tpe3eHTanuid. Craiin. JloOGaBnmeHune Ha cnaiig Tekcra U
n300paxxeHuii. Pabota ¢ HECKOJIIBKUMH CIaiIaMu.

I[O63BJ]CHI/IC Ha ciamn AyANOBU3YAJIbHBIX JaHHBIX. AHI/IMaI_II/ISI. FI/IHepCCLIJ'IKI/I.
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Teoperuveckne 0CHOBbI HHGOPMATHKH
Cucmemul cuucnenus

Heno3uimonHuble W MO3WIIMOHHBIE CHCTEMBbI cumciieHus. Andasut. OcHoBanme. Pa3pépHyras
dopma 3anucu ymcna. [lepeBon B AECATHUHYIO CHUCTEMY YMCEJI, 3alMCAHHBIX B APYTUX CHUCTEMax
CUMCJICHHUS.

PumMmckasg cucrema cumcieHus.



JIBonuHas cucrema cumcienus. [lepeBon nensix uncen B npenenax ot 0 mo 1024 B nBonyHyio
cuctemy curcieHusa. BoceMepruunas cucteMa cuucieHus. [lepeBos uncen u3 BOCbMEPUYHON CHCTEMBI
B JIBOUYHYIO U JIECATUIHYIO CUCTEeMBI B 00patHo. [llecTHanaTtepuyanas cuctema cuucienus. [lepeBos
yycesl U3 MIECTHAAUATEPUYHOW CHUCTEMBbI B JBOWYHYIO, BOCBMEPUYHYIO M JECATUYHYIO CUCTEMBI M
oOpaTHo.

Apudmernueckre onepanuy B JBOMUHON CUCTEME CUUCIICHUS.

Dnemenmol Mamemamudeckou 102UKy

Jlornueckue BbICKa3biBaHUA. Jlormueckue 3HAYEHUsS] BBICKA3bIBAHUN. ODJIEMEHTapHbIE u
COCTaBHbIE BBICKA3bIBAHUS. Jlornueckue olepaLuu:
«» (KOHBIOHKIIUS, JIOTHYECKOE YMHOXKEHHUE), «UIU» (IU3bIOHKIUS, JIOTUYECKOE CIIOKEHUE), «HE»
(mormueckoe otputianue). [Ipuopuret noruueckux oneparuii. OnpeeneHne UICTUHHOCTH COCTaBHOTO
BBICKA3bIBAHUS, €CJIM M3BECTHBl 3HAYEHUS WCTHUHHOCTH BXOJSAIIMX B HEr0 3JIEMEHTAPHBIX
BbICKa3bIBaHUM. Jlornueckue BelpaxkeHus. [IpaBuna 3ammcu jorndeckux BwlpaxeHui. Iloctpoenue
TaOJIUL] UICTUHHOCTH JIOTUYECKUX BBIPAKCHHH.

Jlornueckue 31eMeHThl. 3HAKOMCTBO C JIOTHYECKMMHU OCHOBAMHU KOMIIBIOTEPA.

AJITOPUTMBI U IPOrPAMMHUPOBAHHE
Hcnonnumenu u aneopummvl. Aneopummudeckue KOHCMpYKyuu

[lonstue anroputma. McnomHuTenu ajiropuTMoB. AJITOPUTM Kak IJIaH  yIPaBICHUS
HCIIOJTHUTEJIEM.

CpoiictBa anropurma. CnocoObl 3amuch aiaropuTMma (CIOBECHBIM, B BHUAE OJIOK- CXEMBI,
IIporpaMma).

AnroputMuyeckue KOHCTpYKUMH. KoHCTpykums «ciegoBaHue». JIMHEWHBIM — aaroputm.
OrpaHu4eHHOCTb  JIMHEHHBIX  ANTOPUTMOB:  HEBO3MOXXHOCTb  IPEIYCMOTPETh  3aBUCUMOCTH
MOCJIEI0BATENILHOCTH BBIMOJIHAEMbIX IEUCTBUM OT UCXOJHBIX JAaHHBIX.

Koncrpyknus «BETBJICHUE»: MIOJIHAS U HEINOoJHas bopMBI. Beinonsenue wu
HEBBITMIOJTHEHHE YCIOBUS (MCTUHHOCTD U JIOXKHOCTh BhICKa3bIBaHMsI ). [IpOCThIE M COCTaBHBIEC YCIOBUSI.

KoHcTpykiuss  «IIOBTOpPEHMSI»: LUKIBl € 3aJaHHBIM YHCJIOM ITOBTOPEHMM, C YCIOBUEM
BBIIIOJIHEHHUS], C IEPEMEHHOMN LIUKJIA.

Pazpabotka JUTSt (hopMaIpHOTO WCIIOJTHUTEIIS anropuTMa, MPUBOJISIIIETO K
TpeOyeMoMy pe3yibTaTy IpU KOHKPETHBIX UCXOAHBIX TaHHBIX. Pa3paboTka HECIOXKHBIX aITOPUTMOB C
MCIIOJIb30BAHUEM ITMKIJIOB M BETBIICHUM /ISl yrpaBlieHUs! (DOpMaIbHBIMHU UCIIOJIHUTEIISIMHU, TAKUMH Kak
Pob6or, Yepenamka, Yepré&xHuk. BpImomHeHHEe alropuTMOB BpYYHYIO U Ha KOMIIBIOTEpE.
CuHTaKcHYeCKHe U Jorudeckue omuoKu. OTKa3bl.

A3bik npoepammuposarus

SA3pik mporpammupoBanus (Python, C++, Ilackans, Java, C#, IlIkonbHbI ANTOpUTMHYECKUN
S3bIK).

Cucrema nporpaMMUpOBaHUS: PEAAKTOP TEKCTA IPOTrpaMM, TPAHCIATOP, OTIaUHUK.



IlepemenHas: Tun, uMsl, 3HaueHue. Llenble, BEIIECTBEHHBIE U CUMBOJIbHBIE TIEPEMEHHBIE.

Onepatop mpucBauBaHUs. ApPUPMETHUECCKHE BBIPAKECHHUS W TIOPANOK WX BBIYUCICHUS.
Onepauuy ¢ UENBIMH YUCIAMM: IIEJIOUMCIEHHOE JAENIEHUE, OCTATOK OT JAEJICHUS.

BetBnenus. CocTtaBHble yciaoBHs (3alUCh JIOTUYECKUX BBIPAKECHHI Ha H3y4aeMOM S3bIKE
nporpaMMmupoBanusi). HaxoxneHue MUHUMyMa M MakCUMyma U3 JBYX, TPEX M YETBIPEX YHUCEIL
Pemenne kBapaTHOTO ypaBHEHUS, HIMEIOIIETO BEIIECTBEHHBIE KOPHH.

JuanoroBass oTJiaJka TMpPOrpaMM: IIONIATOBOE BBINOJHEHHUE, MPOCMOTP 3HAUEHUI BEIMYUH,
OTJIQJIOYHBIN BBIBOJI, BHIOOP TOUKH OCTAHOBA.

Hukn ¢ ycnoBuem. Anroputm EBKiIuaa Anis HaxXoXIEHUS HaWOOINBIIETO OOIIETO AETUTENs
IBYX HaTypaJbHbIX uyHcesl. Pa3OueHue 3amucu HATypajJbHOTO YHCIA B MO3UIIMOHHON cHcTEMe
C OCHOBaHUEM, MEHBIIUM WK paBHBIM 10, Ha OTAEIBHBIC T (PHI.

[ukn ¢ mepeMeHHOW. AJTOPUTMBI MPOBEPKH JETUMOCTH OJHOTO II€JIOr0 YHUCiIa Ha JAPYroe,
IIPOBEPKU HATYPAJIbHOTO YUCIIA HA IPOCTOTY.

OOpaboTka CHUMBOJIbHBIX AaHHBIX. CUMBOJIbHBIE (CTPOKOBBIC) mepeMeHHbIe. [locuMBONbHAS
oOpaboTtka cTpok. [loncu€r yacToThl NOSIBIEHHS CHMBOJA B CTpoke. BcTpoeHHble (QyHKUMU IS
00pabOTKU CTPOK.

Ananuz aneopummos
OmpeneneHre BO3MOKHBIX PE3YJIBTATOB paOOThI AITOPUTMA MPU JAHHOM MHOXKECTBE BXOIHBIX
JIAHHBIX, ONPEIECICHUE BO3MOKHBIX BXOAHBIX TAHHBIX, IPUBOIAIINX K JAHHOMY PE3YJIbTaTy.
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undpoBasi rpaMOTHOCTH
Inobanvnas cemv Humepnuem u cmpame2uu 6e30nacHo20 noseoetus 6 Hell

I'mobansnas cetb HMurepHer. IP-ampeca y3moB. CereBoe XpaHeHHE HaHHBIX. MeTOnbI
WH/IMBUIYAIBHOTO W KOJUIGKTUBHOTO pa3MelleHus HoBoW uH(opmanuu B WHTepHeTe. bombime
JaHHbIE (MHTEpHET-IaHHbIe, B YACTHOCTHU JaHHBIE COLUATBHBIX CETEH).

[onsitne 06 MHPOPMAIMOHHON 0€30mMacHOCTH. YTPO3bl HH)OPMAITMOHHONH O€30MacHOCTH MPH
paboTe B r1100aIbHOM CeTH U METOABI MPOTUBOCHcTBUs UM. [IpaBuia Ge3onacHOM ayTeHTU(UKAIIUH.
3ammra auyHoW wuH(popmanuu B MHTepHere. be3omacHbie cTpatermm moBeneHuss B MHTepHere.
[Ipenymnpexxnenne BOBICYEHHUS B JECTPYKTUBHBIE W KPUMHHAJIbHBIE (DOPMBI CETEBOW AKTUBHOCTH
(xubepOyITMHT, GUITHHT U ApYyTUe HOPMBI).

Paboma 6 ungpopmayuonnom npocmpancmee

Bugsl nestensHOCTH B VIHTEpHETE. HMHTEPHET-CEPBHUCHI: KOMMYHHKAIIHOHHBIE CEPBHCHI
(mouroBas ciryx0a, BUI€0-KOH(PEPEHII-CBSI3b U JIPYTHE), CIIPABOYHBIC CITY>KOBI (KapThl, pacHHCaHUs
U JIpyrue), TIOUCKOBBIC CHYXOBI, CIIy’KObI OOHOBIICHUS



IPOrpaMMHOTO obecriedyeHus: U Apyrue ciyx0bl. CepBHUCHI TOCYAapCTBEHHBIX yciyr. OOnauHble
XpaHwidma gaHHeIX. CpencTtBa  COBMECTHOW — pa3paOOTKHM  JOKYMEHTOB  (OHJIAWH-O(UCHI).
[IporpamMHoOe obecrieueHue Kak BeO-CEpBUC: OHJIAHOBBIE TEKCTOBBIE M TpadUyuecKue penaKkTOpHI,
cpenbl pa3pabOTKU MPOrPaMM.

TeopeTnyeckue 0CHOBbI HH(POPMATHUKH
Mooenuposanue Kkax memoo noO3HaHUsL

Mopenb. 3amaun, pemaeMble € TIOMOIIBI0 MojenupoBaHus. Kiaccudukamuu wMojenei.
MarepuanbHple (HaTypHbIE) W WH(GOPMAIMOHHBIE MoJend. HenmpepblBHBIE W IHUCKPETHBIE MOZCIH.
Nmutanmonnsie moaenu. Urpossie Moaenu. OuieHKa aIekBaATHOCTH MOJIETTH MOJEIUPYEMOMY OOBEKTY
1 TIeTISIM MOJICTTPOBAHUSI.

Ta6mmunbie Moaenu. Tabnuiia Kak MpeACTaBICHUE OTHOIIICHHUS.

ba3pr mannbpix. OTOOpP B TaONMIE CTPOK, YAOBIETBOPSIONIMX 3aJaHHOMY YycioBuio. ['pad.

Bepmmna, pedpo, mytb. OpueHTUPOBAaHHBIE U HEOPUEHTHPOBAHHBIE TPAPBHI.

Jnuna (Bec) peOpa. BecoBas marpuma rpada. Jnuna mytu mexnay BepmmHamu rpada. Ilomck
ontuMaibHOro nmytu B rpade. HauanbHas BepummHa (MCTOYHMK) U KOHEYHAsl BepUIMHA (CTOK) B
OpPHEHTUPOBaHHOM rpade. BpluncneHue KonuyecTBa MyTeH B HANpaBIEHHOM alMKINYECKOM
rpade.

Hepeso. Kopenn, Bepmmna (y3en), JucT, pedpo (nyra) nepesa. Bricota nepesa. [loanepeso.
[Tpumeps! ncnonb30BaHus qepeBbeB. [lepedop BapuaHTOB ¢ MOMOIIBIO A€peBa.

[lonsTHE MaTeMaTWYeCKOW MOAeNu. 3aJadyd, penraeMbleé C TOMOIIBI0 MaTeMaTHYeCKOTrO
(KOMIIBIOTEPHOT0) MoAenupoBaHua. OTINYNE MAaTeMaTUYeCKOW MOJAENH OT HATypHOW MOJAENH U OT
CJIOBECHOTO (JIUTEPATypHOTO) OMMUCAHUS OOBEKTA.

Oransl KOMIOBIOTEPHOTO MOJEIUPOBAHMS: TOCTAHOBKA 3a/1a4YM, MOCTPOCHUE MAaTEeMaTHYeCKOMH
MOJIENIM, TPOrpaMMHAas peaju3alus, TeCTUPOBAaHUE, MPOBEACHHE KOMIBIOTEPHOIO SKCIIEPHMEHTA,
aHaJIU3 €ro Pe3yJabTaTOB, YTOUYHEHHE MOJIEIH.

AJITOPUTMBI ¥ IPOrPaAMMHPOBAHHE
Paspabomxa aneopummos u npocpamm

Pazbuenue 3agaum  Ha nHoA3adayM. CocraBieHue aiaropuTtMOB M IpOrpamMm cC
UCIIOJIb30BAHUEM  BETBJICHMM, LUKIOB W  BCIIOMOTaTEIbHBIX  QJITOPUTMOB ISl YIIPABICHUS
UCHONHUTENIEM POOOT WM JIpyrMMu HCHOJHHUTEISIMM, TakuMU Kak Yepemamika, YepTéxHuk u
JIPYTUMHU.

TabGnauunble BennuuHbl (MaccuBbl). OnHOMepHbIe MaccuBbl. COCTaBIeHHUE U OTJIAZKa IPOTrpaMM,
peaNn3yIONMX TUIOBbIE AJITOPUTMBI 00pPAOOTKM OJHOMEPHBIX YHCIOBBIX MAaCCHBOB, Ha OJHOM U3
s13b1KOB IporpammupoBanus (Python, C++, Tlackans, Java, C#, llIkonbHbI ANropuTMUYecKuil SI3bIK):
3aIl0JIHEHHE YKMCIOBOI'O MacCHBa CIIy4ailHBIMH YHCIIAMH, B COOTBETCTBHU C (OPMYJIONH WINM IyTEM
BBO/JIa YMCEJ, HAXOKICHUE CYMMBI DJJIEMEHTOB MAacCCHBA, JIMHEHHBIM ITOMCK 3aJaHHOTO 3HAYCHUS
B MAacCuBe, IOACYET DJIEMEHTOB MACCHBA, YIOBJICTBOPSIOIIUX 3aJaHHOMY YCIOBUIO, HAXOXICHUE
MUHUMAaJIBHOTO (MaKCUMaIbHOI0) 3JieMeHTa MaccuBa. CoOpTHpPOBKAa MacCUBa.

OO0paboTka MOTOKA JAaHHBIX: BBIUMCICHHE KOJIMYECTBA, CYMMBI, CPEAHEr0 apu(pMeTHuyecKoro,
MHUHHUMAJIBHOTO U MAaKCHUMAaJbHOTO 3HAYEHHUsl 3JEMEHTOB MOCIEI0BATENbHOCTH, YJIOBIETBOPSIOLIUX
3aJJaHHOMY YCJIOBHIO.

Ynpaesnenue

Vnpasnenune. Curnan. OOpartHast cBsizb. IlomydeHue curHajaoB OT HHM(POBBIX aTYUKOB
(kacaHus, pacCTOSHUA, CBETA, 3ByKa M jApyroro). Ilpumepsl ucnosb30BaHUs NpUHIUNA OOpaTHOM
CBSI3M B CHCTEMax YNPABICHHUS TEXHUYECKHMHU YCTPOWCTBAMH C TIOMOIIBIO JATYMKOB, B TOM YHCIIE
B POOOTOTEXHUKE.

[pumepsr pOOOTH3UPOBAHHBIX  CHUCTEM (cucrema YIIPaBIICHUS IBUKCHUEM B
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TPAHCIIOPTHOM CHCTEME, CBapOYHAas JINHUS aBTO3aBOJAa, aBTOMAaTU3UPOBAHHOE YIIPABICHUE OTOILICHUS
7I0Ma, aBTOHOMHAs CUCTEMa yIIPaBJICHUs TPAHCIIOPTHBIM CPEJCTBOM U APYTUE CUCTEMBI).

NudopmaunoHHbie TEXHOTOTHH
OnexmpornHvie mabauyvl

[lonsitne 00 HNEKTPOHHBIX TaOnMUAX. THUMBI JAAHHBIX B sUCHKaxX 3JEKTPOHHOU TaOIUIIBI.
PenaktupoBanue u QopmatupoBaHue Tabaul. BcTpoeHHble (QYHKIMM A MOUCKAa MAaKCHMyMa,
MUHUMYMa, CYMMBI U cpeaHero apudmerndyeckoro. COpTUPOBKA JAHHBIX B BbIICJIECHHOM JIUANa3oOHE.
ITocTpoenue auarpaMm (rucTorpamma, Kpyromas AMarpamma, TodeuyHas avarpamma). Beibop tuma
arpamMmbl.

[IpeoOpazoBanne ¢opmyn npu KomupoBaHWH. OTHOCUTENbHAst, aOCONIOTHAS M CMEIIaHHas
aapecanus.

VYCiloBHBIE BBIYHUCICHUS B 3JIEKTPOHHBIX TalOnuuax. CyMMHpOBaHHE M MOJCYET 3HAYEHU,
OTBEUAIOLIMX 3aJaHHOMYy ycioBuio. OOpaborka Oonbliux HaOOpPOB JaHHBIX. YuciaeHHOE
MO/JICIUPOBAHUE B AIEKTPOHHBIX TAOIUIIAX.

Hnpopmayuonnvie mexnonozuu 6 cogpemennom oowecmese

Pone uH(MOPMAIMOHHBIX TEXHOJOTHMM B Pa3BUTUM SKOHOMHUKM MHpPA, CTpPaHbI, PETHOHA.
OTkphIThIEe 00pa30BaTeIbHbBIE PECYPCHI.

[podeccun, cBsizanHble ¢ UHHOPMATHKON 1 HH(POPMAITMOHHBIMH TEXHOJIOTUSIMU: BeO-113aiiHeD,
IPOrPaMMHUCT, pa3pabOTYMK MOOWIIBHBIX MPUIOKEHUH, TECTUPOBILUK, APXUTEKTOP MPOrPaMMHOIO
oOecrevyeHus, ClIeUaIUCT 0 aHAJIU3Y ITaHHBIX, CHCTEMHBINH aIMUHUCTPATOP.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA TPOI'PAMMBI 110
NHPOPMATHUKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUSA

N3ydyenne wuHpOpMATHKM Ha YpPOBHE OCHOBHOTO 00mero o0Opa3oBaHUS HANpaBlIeHO Ha
JIOCTHXKEHHE 00YYaIOIIUMUCS JTMYHOCTHBIX, METAIPEIMETHBIX U MPEAMETHBIX PE3yJIbTATOB OCBOCHHUS
coJiep>KaHusl y4eOHOI 0 IpeIMeTa.

JIMYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE pe3yJbTaThl UMEIOT HAIIPaBJICHHOCTh HA pELIeHHE 3a]a4 BOCIIUTAHMS, Pa3BUTUS U
COLIMAJIN3ALMHU 00YUYaAIOIIMXCS CPEACTBAMH YU4EOHOTO MpeIMeTa.

B pesynaprare wn3ydeHuss WHGPOPMATHKM HAa YpPOBHE OCHOBHOIO O0OIIEro oOpa3oBaHUS Y
oOyyaromerocsi OyayT CQOpPMHPOBaHBI CIEAYIOIINE JIMYHOCTHBIE pE3YJIbTaThl B YACTH:

1) MATPUHOTHIECCKOI0 BOCIIUTAHUSA
HEHHOCTHOC OTHOMCHHUC K OTCUCCTBCHHOMY KYJIbBTYPHOMY, HCTOPUYCCKOMY U HAYYHOMY
HacJICAUK0, IOHHMMAaHHEC 3HA4YCHU I/IH(bOpMaTI/IKI/I KaKk HayKM B XHM3HU COBPEMCHHOI'O 06H_IGCTB3,

BJIaJJCHHUC ,Z[OCTOBepHOfI HHq)OpMaHHGﬁ O MNEpCAOBLIX MHUPOBBIX M OTCUHCCTBCHHBIX HOCTHXXCHHUAX B
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obsacty MHGOPMATUKY U HHGOPMAIIMOHHBIX TEXHOJIOTHH, 3aNHTEPECOBAHHOCTh B HAYYHBIX 3HAHUAX O
UppPOBOH TpaHCPOPMALIMU COBPEMEHHOTO OOIIIECTBA;

2) AYXOBHO-HPAaBCTBCHHOI'O BOCITUTAHUSA:

OpUCHTaluUsl Ha MOPAJIbHBIC LHCECHHOCTH MW HOPMbBI B CUTyallUAX HPABCTBCHHOI'O BBI60pa,
TOTOBHOCTH OLICHHMBATh CBOE ITOBEACHUE U IMOCTYIIKH, a4 TaKKC MMOBCACHUC U IMOCTYIKHU APYTrUX b1 {01 (S
C TO3UMIMM HPABCTBCHHBIX U IIPAaBOBBIX HOPM C y‘léTOM OCO3HAHMS IIOCIEACTBUI IMMOCTYIIKOB,
AKTUBHOC HCIIPUATHE aCOLUAJIBHBIX ITOCTYIIKOB, B TOM YHUCJIC B HHTepHeTe;

3) rpakaaHcKoro BOCIIMTAHMSI:

MpeICTaBICHUE O COLUATIBHBIX HOPMAaX U MpaBUIaX MEKINIYHOCTHBIX OTHOIICHUH B KOJIJICKTUBE,
B TOM YHCJI€ B COIIMAJIBHBIX COOOIIECTBAX, COOJIIOICHUE TIPABIII O€30MaCHOCTH, B TOM YHCJIC HABBIKOB
0€30MacHOTO MOBEJACHUS B MHTEPHET-CPe/Ie, TOTOBHOCTh K pa3HOOOPa3HON COBMECTHOM JESITeLHOCTH
IIPH BBIITOJIHEHUN YYCOHBIX, TO3HABATEIBHBIX 3aj1ad4, CO3IaHuN Y4eOHBIX MIPOEKTOB,
CTpEeMJICHHE K B3aWMOIIOHMMAHHIO W B3aWMOIIOMOIIM B IPOIECCEe ITOH Y4eOHOW ACSATCILHOCTH,
TOTOBHOCThH OIICHMBATh CBOE TMOBEJICHUE U MOCTYIKH CBOUX TOBAPUIIIEH C MO3UIMH HPABCTBEHHBIX U
MIPABOBBIX HOPM C YYETOM OCO3HAHHS ITOCIICCTBUI ITOCTYITKOB;

4) uennocTeii HAYYHOIr0 NO3HAHMUS:
C(OPMUPOBAHHOCTb MUPOBO33PEHUECKUX MpEeACTaBlIeHUH 00 MHpopManuy, NHGOPMALMOHHBIX
IpoLeccax U MHPOPMALMOHHBIX TEXHOJIOTUSAX, COOTBETCTBYIOIIUX



COBPEMECHHOMY YPOBHIO Pa3BUTHSI HAYKH M OOIIECTBEHHON MPAKTHKH W COCTABISIONIMX 0a30BYIO
OCHOBY JUIJISl IOHMMAaHUSI CYIIIHOCTH HAYYHOM KapTHHBI MUPA;

WHTEpeC K OOYYEHHI0O ¥ TIO3HAHWIO, JIFOOO3HATEIHHOCTh, TOTOBHOCTh M CIOCOOHOCTh K
caM000pa30BaHNI0, OCO3HAHHOMY BBIOOPY HAMPABICHHOCTH W YPOBHS OOYYCHHS B NajbHEHUIIEM;

OBJIQJICHHE OCHOBHBIMH HaBBIKAMH HCCJICJIOBATEILCKON  JICSITEIBHOCTH, YCTaHOBKA Ha
OCMBICJICHHE OIIbITa, HAOJIOICHHA, TOCTYIIKOB U CTPEMJICHHE COBEPIICHCTBOBATH MYTH JOCTHKCHHUS
WHIUBUIYAIBHOTO U KOJUIEKTUBHOTO OJIATOIOIYYHS;

c(OPMHUPOBAHHOCTh MH(POPMAIMOHHOW KYJIBTYpBhI, B TOM YHCJIE HABBIKOB CaMOCTOSITEIHHOM
paboThl ¢ Yy4eOHBIMH TEKCTaMH, CIPABOYHON JIMTEPATypoOl, pPa3HOOOpPa3HBIMH CpPEICTBAMH
WH(POPMAIIMOHHBIX TEXHOJIOTH, a TaKKe YMCHHS CaMOCTOSTEIBHO OMNPEICNATh LEIH CBOETO
oOyueHusi, CTaBUTh W (OPMYIHpPOBATH JJsi ceOs HOBBIE 3ajaud B yu€Oe W IMO3HaBaTEIbHOU
JCSITeILHOCTH, Pa3BUBAaTh MOTHUBBI 1 HHTEPECHI CBOCH MMO3HABATEIBHOMN A TEILHOCTH;

5) ¢opmMupoBaHus KYILTYPbI 310POBbSI:

OCO3HAaHHE LIEHHOCTHU >KW3HH, OTBETCTBEHHOE OTHOILIEHHE K CBOEMY 3J0POBbIO, YCTAHOBKA Ha
3JI0pOBbIIl 00pa3 KM3HU, B TOM YHUCIIE U 3a CYET OCBOEHUS M COOJIIOZeHUsT TpeOOBaHUM Oe30macHOi
HKCIUTyaTallH CPEICTB UH(OPMAIIMOHHBIX U KOMMYHUKALIMOHHBIX TEXHOJIOTHA;

6) TpynoBoro BocnuTaHusi:

WHTEpEC K MPaKTUYECKOMY H3Yy4YeHHIO mnpodeccuii u Tpyaa B chepax mnpodeccrHoHaIbHOM
NESITETPHOCTH, CBSI3aHHBIX C HMH()OPMATHKOW, MPOrpaMMHpPOBaHMEM U HH()OPMAITMOHHBIMHU
TEXHOJIOTUSIMH, OCHOBAHHBIMH Ha JOCTIDKEHUSX HAayKd HH()OPMATHKH M HAYyYHO-TEXHHYECKOTO
nporpecca;

OCO3HAHHBIM BBIOOP ¥ TMOCTPOCHHE WHIWBUIYaJbHOW TpPAaeKTOpUHM OOpa30BaHUS U
JKN3HCHHBIX IIJIAHOB C y‘IéTOM JIMYHBIX U O6H16CTB€HHBIX HHTEPECOB U HOTpe6HOCTeﬁ;

7) IKOJIOIrH4Y€CKOro BOCMuTaHus:
0CO3HaHHE T100aJILHOr0 XapaKkTepa 3KOJIOTHICCKUX HpO6JICM u HYTCﬁ HX pCHICHUS, B TOM YUCIIC
C y‘IéTOM BO3MOXKHOCTEH I/IH(bOpMaI_II/IOHHLIX 1 KOMMYHHUKAIIUOHHBIX TCXHOHOTHﬁ;

8) aJanTanuu o0y4arerocss K U3MeHsIOIMUMCS yCJI0BUAM COLUAIBHOI U IPUPOAHOM
cpeabl:

OCBOCHHE  OOyYaIOIUMHKCS  COIHMAJIBHOTO  OMbBITA, OCHOBHBIX  COIMAJBHBIX  POJIEH,
COOTBETCTBYIOIIUX BEAYIICH NEATEIHLHOCTH BO3pacTa, HOPM M MPaBUI OOIIECTBEHHOTO MOBEICHUS,
¢dbopM cornranbHON JKM3HU B TPYyNIax U COOOIIECTBAX, B TOM YUCIE CYIIECTBYIOIIUX B BUPTYaJIbHOM
MIPOCTPAHCTBE.
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METAINPEIMETHBIE PE3YJIbTATBI

MertanpeameTHble pe3ylbTaThl OCBOEHUS MPOrpaMMbl 10 MH(GOPMATUKE OTpa)kaloT OBJIAJICHUE
YHUBEPCAJIbHBIMH ~ Y4€OHBIMH  JIEHCTBUSAMU  —  II03HABaTEIbHBIMH,  KOMMYHHKATHBHBIMH,
PETYIATUBHBIMU.

Ilo3HaBaTebHBIE YHUBEpPCAJIbHbIE YUeOHbIE elcTBHUS
Ba3oBble 1oruyeckue aeiicTBUs:

YMEHHE ONpEeNeNsiTh MOHATHs, CO37JaBaTh OO0OOIICHMs, YCTaHABIWBATH  AHAJOTHH,
KiIaccuuImpoBarsp, CaMOCTOSITEIIEHO BHIOMPATH OCHOBaHHS " KPUTEPHH IS
KIacCu(UKAIUK,  YCTaHABIWBAThH  NPUYUHHO-CICJCTBEHHBIC  CBSI3U, CTPOUTH  JIOTHUECKHE
paccyXICeHHUs, J1eJaTh YMO3AKIIOUeHHs (MHIyKTUBHBIC, JICIYKTUBHBIC M IO aHAJIOTHUH) U BBIBOJIBI,

YMEHHE CO3/1aBaTh, MPUMEHATh M NPEeOOPa30BBIBATh 3HAKH W CHMBOJIBI, MOJICITH U CXEMBI JJIS
penieHus yueOHbIX U MTO3HABATEIBHBIX 33/1a4;

CaMOCTOSITENIFHO BBIOMpaTh CcHoco0 pemieHuss Y4eOHOH 3amauu  (CpaBHHMBATh HECKOJBKO
BapUAHTOB pEIICHHUS, BLIOMpaTh HaWOOJIee TOIXOASAIIMNA C y4ETOM CAMOCTOSTEIHHO BBIICIECHHBIX
KpUTEPHUEB).

Ba3oBrble ucciieaoBarejbCcKHe JeHCTBUSA:

(dbopMynIHpOBaTh BOMPOCH], (PUKCHUPYIOUIME pa3phlB MEXKAY pEaIbHBIM M KeJaTeIbHBIM
COCTOSTHUEM CHUTYyallMH, O0BEKTa, 1 CAMOCTOSATEIHHO YCTAHABIMBATH HCKOMOE U JJAHHOE;

OIICHMBAaTh HA MPUMEHUMOCTh M JIOCTOBEPHOCTh HWH(GOpPMAIMIO, TMOJYYEHHYI0O B XOJe
HCCJIEIOBAHNA,

MIPOTHO3MPOBATH BO3MOXKHOE JlaTbHEHIIIEe Pa3BUTHE MPOIECCOB, COOBITHI U UX MOCIEICTBUS B
AQHAJIOTUYHBIX WJIM CXOJHBIX CHUTYaIlUsAX, a TaK)Ke BBIABUTAThH IMPEIIOJIOKEHUS 00 WX pPa3BUTHUU B
HOBBIX yCJIOBI/ISIX 1 KOHTCKCTax.

Pa6ora ¢ undopmaunmeii:

BBISIBJIATH eDUINT HHPOPMAIMH, TaHHBIX, HEOOXOJUMBIX JUIs PEIICHHs TOCTABICHHON 3a/1a4H;

MPUMEHSTh PA3IMYHBIE METO/IbI, HHCTPYMEHTHI M 3alpPOCHI IPU TIOUCKE B 0TOOpe MH(pOpMAIHH
WY JTAaHHBIX U3 UCTOYHHUKOB C Y4ETOM NPEAJIOKCHHON YIeOHOM 3a1aul U 3aJaHHBIX KPUTEPHEB;

BBIOMPATh, aHATTM3UPOBATh, CUCTEMAaTU3UPOBATh W HHTEPIPETUPOBATH HH(POPMAIIHIO PA3ITHIHBIX
BUJIOB U (pOPM IPECTABICHHUS;

CaMOCTOSITEIFHO ~ BBIOMpATh ONTUMANbHYIO (OpPMY TpEACTaBICHUS HHOpMAIMH U
WITIOCTPUPOBATh pellacMble 3371a4ll HECIOKHBIMU CXEMaMH, JuarpaMMaMu, MHOH rpadukoil u ux
KOMOMHAIIHSAMU;

OLIEHUBATh HAAEKHOCTh HMHGOPMAIMH 10 KPUTEPHUSIM, MPEUIOKCHHBIM yYUTEIeM WJIH
c(OpMyYIIHPOBAaHHBIM CAMOCTOSITENIEHO;

3¢ (GEKTUBHO 3aIIOMUHATH U CUCTEMATU3UPOBATh HH()OPMALIUIO.
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KomMMyHMKaTHBHBbIE YHUBeEpCaJbHbIe yYeOHbIe IeiCTBUS
Oo0menne:

COIOCTABIISITh CBOM CYXKJEHHUS C CYXKICHUSMU APYrUX YYaCTHHUKOB JHAliora, oOHApyKUBATh
pa3IM4Me U CXOJICTBO MO3ULIMIA;

MyOJMYHO TPEJCTABNIATH PE3yAbTaThl BHIMOJHEHHOTO OMbBITA (IKCIEPUMEHTA, HCCIEIOBAHUS,
MIPOCKTA);

CaMOCTOSITEIbHO BBIOMpaTh (opMaT BBICTYIUICHHST C YYETOM 3alad  MPE3CHTAUH |
O0COOCHHOCTEH aylIUTOPHUH U B COOTBETCTBHUH C HMM COCTABJISITh YCTHBIE M MUCHMEHHBIE TEKCTHI C
HCII0JIb30BAaHUEM WILTIOCTPATUBHBIX MATEPUAJIOB.

CoBMecTHAasI 1eSITETIbHOCTD (COTPYTHUY€ECTBO):

MOHMMATh W HCIIOJNB30BaTh MPEUMYLIECTBA KOMAaHIHOM W HHIMBUIYyaldbHOW pabOThl IpHU
pelIeHNH KOHKPETHON MpoO0IeMbl, B TOM YHCIIE IPU CO3JaHIH HHPOPMALIMOHHOTO MPOAYKTA;

MPUHUMATh 1I€b COBMECTHOM HWH(MOPMAIIMOHHON JEATeIbHOCTH MO cOopy, 00paboTke,
nepenade, ¢Gopmanuzanuu HHGOpPMAIMK, KOJUICKTUBHO CTPOUTH JEHCTBHS 1O €€ IOCTHIKEHHIO:
pacrpenensiTh poJd, T0TOBapUBaThCS, 00CYKIATh MPOIIECC U PE3yIbTaT COBMECTHON pabOThI;

BBITOJIHATH CBOKO YacTh PabOTHI ¢ MHPOpMaNUeil Wi HHPOPMAIIMOHHBIM TPOIYKTOM, JOCTHTas
Ka4eCTBEHHOTO pPe3yiIbTaTa MO CBOSMY HAIMPABICHUIO M KOOPAMHHPYS CBOM JCHCTBHS C IPYTHMH
YJICHAMU KOMaH/bI,

OIICHMBAaTh  KayeCTBO  CBOEro  BKJIaJAa B oOmmid  WHGOPMALMOHHBIA MPOAYKT IO
KPUTEPHSIM, CAMOCTOSTEIIEHO C(HOPMYITHPOBAHHBIM yYaCTHUKAMHU B3aUMOJICHCTBUS;

CpaBHHUBATL PE3YJIbTAThl C I/ICXOZ[HOﬁ 3az[aqel71 MU BKJIaJd KaXIOoro 4Yji€Ha KOMaHIblI B
JTOCTHKECHHUE PpEe3yJbTaTOB, pa3lelsaTh cQepy OTBETCTBEHHOCTH U TPOSBISATH TOTOBHOCTh K
MPEOCTABICHUIO OTYETA TIepe]l TPYIIION.

PerynsiTuBHbIE YHUBepcaJibHbIe yueOHbIE J1eiiCTBUSA

Camoopranmusanus:

BBIABIIATH B JKU3HEHHBIX U y4eOHBIX CUTYyalUAX POOJIEMBI, TpeOyrorrue
peleHus;

OpPUEHTHUPOBATHCS B Ppa3IM4YHBIX NOAXO01aX K  IPUHATHUIO pelLeHui

(MHIMBUYaJbHOE MPUHSITHE PEILICHUH, IPUHATHE PELICHU B IPYIIIE);
CaMOCTOSITEJIBHO COCTaBJIATh AITOPUTM  pEIlIeHUs 3ajauyd (WIMEro 4acTb), BHIOUpATh
cnocod  pemieHMs ~— yuyeOHOM — 3ajauuc  Y4€TOM  HMEIOLIUXCS pecypcoB u
COOCTBEHHBIX BO3MO>KHOCTEH, apryMEHTHPOBATh IIpe/laraéMble BAPUAHTHI PELICHUH; COCTABIIATh
IUTaH JeHCTBU (IJ1aH peanu3aliii HAMEYEHHOTO alrOpUTMa pelIeH s ), KOppEeKTHPOBATh
IIPEJIOKEHHBIM AJITOPUTM € Y4ETOM IIOJYYEHHUSI HOBBIX 3HAHUU
00 U3y4yaeMoM OOBEKTE;
JenaTh BBIOOD B  YCIOBHUSAX HPOTHUBOPEUMBOI uHpopManuu u  Oparb
OTBETCTBEHHOCTbH 32 PELICHHUE.
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CamokoHTpoJBb (peduiexcus):

BJIAJIETh CIOCOOAMHM CaMOKOHTpPOJSl, CAaMOMOTHBALMU M peQIIeKCUH; /1aBaTh

OLIEHKY CUTYalluu U NpeaiaraTh Ij1aH €€ N3MEHEHHUS,

YUYUTBIBATh KOHTEKCT W IPEABUAETH TPYAHOCTH, KOTOPBIE MOIYT BO3HUKHYTH IIPH PELIEHUU
y4eOHOI 3a1au, aJanTUPOBATh PEIIEHUE K MEHSIOIIUMCS 00CTOATEILCTBAM;

OOBSICHATh  HPUYMHBI  JTOCTMKEHUS  (HEIOCTHXKEHHs) Ppe3ylbTaToB  HMHGOpPMAIMOHHOMN
NEeSTENbHOCTH, JaBaTh OLEHKY NPUOOPETEHHOMY ONBITY, YMETh HaXOAWTh IO3UTUBHOE B
IIPOU3OIIEAIIEH CUTYALINH;

BHOCHTb KOPPEKTUBBI B JI€ATEIbHOCTh HAa OCHOBE HOBBIX OOCTOATEIbCTB, W3MEHHUBIIUXCS
CUTYalUll, yCTAHOBJIECHHBIX OIIMOOK, BOSHUKIIUX TPYAHOCTEM;

OIICHUBATb COOTBCTCTBUC PE3YyJIbTAaTa LICJIN U YCIIOBUAM.

IMOLHUOHAILHBII HHTEJIEKT:
CTaBUTH ce0s HA MECTO JIPYroro YejaoBeKa, MOHUMATh MOTHBBI U HAMEPEHUS JPYroro;

IIpunsTHe cedsi U APyrUx:
OCO3HaBaTh HEBO3MOKHOCTh KOHTPOJIUPOBATH BCE BOKPYT J1aXKe B YCIOBHUSIX OTKPBITOTO AOCTYIIA
K JII0OBIM 00bEMaM MHPOPMAIIHH.

INPEAMETHBIE PE3YJIbTATDBI

K koHity 00yueHus B 7 kjaacce y o0yuatomierocs 0ynyT chopMUpOBaHbI CISAYIOIINE YMEHUS:

MOSICHATh Ha TPHUMEPAaX CMBICT TOHIATHH <«WHpOpPMausa», «HHOOPMAIMOHHBIA TIPOILIECCY,
«00paboTtka nHpOpMALUNY, «XpaHEHHE HHPOPMALIUNY, «TIepeaada nHpopMaum;

KOAMPOBAaTh M JEKOJUPOBATH COOOIICHHS TIO 3aJaHHBIM TpaBWIaM, JIEMOHCTPUPOBATH
MOHUMaHHE OCHOBHBIX TNPHUHIUIOB KOJUPOBAHHMA HH(GOpPMAIMH Pa3IMYHON HPUPOABI (TEKCTOBOIA,
rpadu4YecKou, ayauno);

CpPaBHUBATh [UIMHBI COOOIICHWIA, 3alMMCAHHBIX B pa3JMYHBIX aj(aBUTaX, OIEPHUPOBATH
eIMHULIAMH H3MEPEHUS HHPOPMAIIMOHHOTO 00BhEMa U CKOPOCTH TIepeladyl TaHHbBIX;

OLICHUBATh M CPAaBHHUBATh pa3Mepbl TEKCTOBBIX, TpadUIecKrX, 3BYKOBBIX (ailyioB u
BUIC0(atIIOB;

MPUBOAUTH MPHUMEPHl COBPEMEHHBIX YCTPOWCTB XpaHEHMs U Iepegaud HHOpMaluy,
CpaBHUBATh WX KOJIMYECTBEHHBIC XapaKTCPUCTUKH;

BBIZICTSITh OCHOBHBIC STambl B MCTOPHM M TNMOHUMATh TEHJICHIMHU Pa3BUTHS KOMIBIOTEPOB U
MIPOTPaMMHOT'0 00ECTICUCHHS;

MOJTy4aTh U MCIIOJIB30BaTh MHPOPMALIMIO O XapaKTEPUCTUKAX NEPCOHATBHOTO KOMIIBIOTEPA U €ro
OCHOBHBIX JJIEMEHTaX (IpOIeccop, ONEepaTHBHAs IaMATh, JOJTOBPEMEHHAs IaMATh, YCTPOWCTBA
BBO/Ia-BbIBOJIA);
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COOTHOCHTB XapaKTEPUCTUKU KOMITBIOTEPA C 331a4aMH, PEIIAeMbIMHU C €T'0 MOMOIIbIO;

OPHECHTUPOBATHCS B UEPAPXUUECKON CTPYKType (hailIoBoil cHCTEMBI (3aITUCHIBATh MOJTHOE UM
¢aiina (karamora), myTh K (ainy (Kartajory) mo HMMEIOIIEMYCS ONMHUCAHHUI0 (HAMIOBON CTPYKTYpPHI
HEKOTOPOT0 MH(POPMAIIMOHHOTO HOCUTEIIA);

paboTtath ¢ (aitioBoi CHCTEMOM IEPCOHATILHOTO KOMITBIOTEPA ¢ UCTIOIB30BaHUEM TpadruecKoro
unTepdeiica, a HMMEHHO: CO3/aBaTh, KONMUPOBATh, IEepeMellaTh, MEPEUMEHOBHIBAThH, YAAIATH H
apXUBHPOBATH (PAIIIBI U KATAJIOTH, UCTIOIB30BaTh AHTUBUPYCHYIO IIPOTPAMMY;

MPEICTAaBIATh  PE3YJNbTaThl  CBOCH  JIGATENBHOCTH B BHJIE  CTPYKTYPHPOBAHHBIX
WLTIOCTPUPOBAHHBIX JJOKYMEHTOB, MYJIbTHMEIUHHBIX TPE3CHTAIIHN;

uckath uHpopmanuio B MHTepHere (B TOM umMcie, IO KJIIOYEBBIM CJIOBaM, IO
N300paKEHUI0), KPUTHUECKH OTHOCUTHCS K HalIeHHOW WH(pOpPMAIMH, OCO3HABAas OMACHOCThH JIIsI
JMYHOCTH W OOIECTBa PaCIpOCTPAaHEHUsI BPEAOHOCHOW MH(OPMAIUH, B TOM YUCIIE IKCTPEMHUCTCKOTO
U TEPPOPUCTHUYECKOTO XapaKTepa,;

MIOHUMATh CTPYKTYPY aAPECOB BEO-PECypCOB;

MCTIOJIh30BaTh COBPEMEHHBIE CEPBUCH HHTEPHET-KOMMYHUKAITHH;

co0moaaTh TpeOoBaHUs 0e30MacHON SKCIUTyaTallul TEXHUYECKUX CPEICTB MHPOPMALMOHHBIX U
KOMMYHHKAIIMOHHBIX TEXHOJIOTHI, COOIOIaTh CETEBOW ITHUKET, 0a30BbIE HOPMBI WH(OPMAIMOHHOM
3TMKH W TpaBa mNpu paboTe C NPUIOKEHUSIMH Ha JIIOOBIX yCTpoiicTBax u B MHTepHETe, BEIOUPATh
0e30IacHbBIC CTPATETUH TIOBEJACHHSI B CETH,

MPUMEHITh METOABl TPO(MUIAKTUKA HETaTHMBHOTO BIUSHUS CPEICTB WH(OOPMAIMOHHBIX U
KOMMYHHKAIIMOHHBIX TEXHOJIOTHH Ha 370POBbE MOJIb30BATEIS.

K konity o0yuenus B 8 ki1acce y oOyuatorierocs 6ynyT copMUpOBaHbI CIEAYIOINE YMEHHUS:

MOSICHATh Ha INpUMepax pa3iuyus MeKAY NO3MLUOHHBIMM U HEMO3ULMOHHBIMU CUCTEMaMH
CUMCIICHUS;

3aluChIBaTh U CpaBHUBATh Leible yucia oT 0 1o 1024 B pa3nuyHbIX MO3ULHMOHHBIX CHCTEMax
cuuciieHus (C OCHOBaHHUSIMU 2, 8, 16), BBIMOIHATH apU(PMETHUSCKUE OTICPAIIUN HAJl HUMU,;

packpelBaTh CMBICI TOHATHH  «BBICKA3bIBAHHME», <«JIOTHYECKAs OIEpaLus»,
«JIOTUYECKOE BBIPAKEHUEY;

3alUChIBaTh JIOTUYECKHE BBIPAKEHUS C MHCIOJIb30BAHMEM JM3BIOHKIMH, KOHBIOHKIUH U
OTPHILAHMSI, OTIPEAEIIATh HCTUHHOCTD JIOTUYECKUX BBIPAXKEHUN, €CIIU W3BECTHBI 3HAUEHUSI UCTUHHOCTH
BXOJISIIIIUX B HETO NMEPEMEHHBIX, CTPOUTH TaOIUIII HCTUHHOCTH JUISI IOTHUECKUX BBIPAKEHUIA;

PacKpbIBaTh CMBICI MOHATUN «UCHOJHUTENbY, «AITOPUTM», «IIpOorpaMMay, IOHUMas pa3HUILY
MEX1Yy YHOTpeOJEeHUEM O3TUX TEPMHHOB B OOBIACHHONW pedd U B MHPOpPMATHKE;
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OIMCHIBATh AJITOPUTM DPELICHMS 33Jaud Pa3IUYHBIMU CHOCOOaMH, B TOM 4YHCJE B BHUJE OJIOK-
CXEMBI;

COCTaBJISITh, BBINOJHATH BPYYHYI0O U HAa KOMIBIOTEPE HECIOXKHBIE AITOPUTMBI C
UCTOJb30BAaHUEM BETBJIICHUI M IMKIOB JUIl YOpPAaBICHHUS MCIOJHUTEISIMH, TakMMU Kak PoOor,
UYepenaiiika, YepTEKHUK;

HCIIOJIb30BaTh KOHCTAHTBI M IEPEMEHHBIE PA3JIMYHBIX TUIIOB (YUCIIOBBIX, JIOIMYECKHX,
CHUMBOJIBHBIX), @ TAK)KE COAEPIKAIINE UX BBIPAXKEHUS, UCIIOIB30BATh ONEPATOP MPUCBAUBAHNUS;

HCIIOJIb30BaTh  IpU  pa3paboTKe  mporpamMMm  JIOTUYECKHME  3HAYEHUs, ONepauuu u
BBIPAKEHUS C HUMU;

aHaAJM3UpPOBaTh MPEUIOKEHHbIE AJNTOPUTMBbI, B TOM 4YHCIE ONPEIEATh, KAaKUE Ppe3yJbTaTbl
BO3MO>KHBI IPU 33JJAaHHOM MHOKECTBE UCXO/HBIX 3HAUYEHUM;

CO3/1aBaTh U OTJIAKUBaTh [IPOrpaMMbl Ha OJTHOM U3 S3bIKOB Iporpammuposanus (Python, C++,
[Mackans, Java, C#, IlIkonbHBIA ANTOPUTMHYECKUI SI3BIK), pean3yIone HECIOXKHBIE aarOPUTMBI
00pabOTKM YUCIIOBBIX JTAHHBIX C MCIIOJIb30BAaHHEM LIMKIIOB M BETBJICHHUH, B TOM YHCJIE pPEaU3YIOIIUe
IIPOBEPKY JE€IMMOCTH OJHOIO IEJION0 YMcia Ha Jpyroe, IPOBEPKY HATypallbHOTO YHCIAa Ha
IIPOCTOTY, BbIIEICHUS LU(pP U3 HATYpaJIbHOIO YHCIIA.

K xonIty 00yuenus B 9 kiacce y ooydaromierocs 0yayT copMUpOBaHbI CIETYIONINE YMECHHS:

pazOuBaTh  3aJaud = Ha  TOJ3aJayH, COCTaBISITh,  BBINIOJIHATH  BPYYHYIO U Ha
KOMITBIOTEPE HECIIOKHBIE aJITOPUTMBI C HCIIOJIb30BAHUEM BETBJICHWH, ITUKIOB M BCIOMOTAaTEIbHBIX
QJITOPUTMOB JIJISl YIIPABIICHUS UCTIOTHUTEIISIMHU, TAKUMH Kak Po6ot, Uepemnarika, UepTéxHHUK;

COCTaBIIITh WM OTJQXHBATh NPOTPAMMBI, PEATM3YIONIHNEC THUIIOBBIE AJTOPUTMBI 00PaOOTKU
YHCIIOBBIX IIOCJICIOBATEIILHOCTEH WM OJIHOMEPHBIX YHCIOBBIX MAaCCHUBOB (IIOMCK MaKCHMYMOB,
MUHUMYMOB, CYMMBbI WM KOJHYECTBA DJIEMEHTOB C 3aJaHHBIMU CBOWCTBAMH) Ha OJIHOM M3 SI3BIKOB
nporpamvupoBanus (Python, C++, [Tackains, Java, C#, [lIkoibHbIH ATTOpuTMHAYECKUHN SI3BIK);

pPacKpbIBaTh CMBICI TOHITHH «MOJENb», «MOJCITUPOBAHUEY», OMPENENSITh BHJIbI MOJCIEH,
OLICHUBATh aJIeKBATHOCTh MOJIETTU MOJEIUPYEMOMY OOBEKTY U LEISIM MOJECIUPOBAHMUS;

WCIIONIb30BaTh  rpadpl W JEpeBbsl IS MOJACIMPOBAHHS  CUCTEM  CETEBOM U
HUepapXUUeCKON CTPYKTYPHI, HAXOAUTh KpAaTYalIIuil MyTh B rpade;

BBIOMPATH CIIOCOO MPECTABICHHUS IAHHBIX B COOTBETCTBUHU C TIOCTABJICHHOM 3aa4ueii (TaOIHIIbl,
CXeMbl, TpaduKH, AWArpaMMbl) C KCIOJB30BAHUEM COOTBETCTBYIOIIMX MPOTPAMMHBIX CpPEICTB
00pabOTKH TaHHBIX;

WCIIOJIb30BaTh DJICKTPOHHBIE TAOMUIIBI 171 0O0pabOTKM, aHANIM3a W BH3YATH3AI[UH YHCIOBBIX
JaHHBIX, B TOM YHCJIE C BBIICICHUEM TUarna3oHa TaOJHIbl U YHIOPSAOYMBAHUEM (COPTHUPOBKOM) €ro
AJIEMEHTOB;
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co3daBaTh W TPUMEHATH B DOJEKTPOHHBIX Ta0Onumax ¢GopMynsl jis  pacuéToB ¢
WCTIOJIb30BaHUEM BCTPOCHHBIX apu(MeTHYecKuX (YHKIHMHA (CyMMHUpPOBAaHHE W TOACYET 3HAYCHHM,
OTBEYAIOIINX 33JaHHOMY YCIIOBHIO, CpeaHee apu(pMETHYecKoe, IOMCK MaKCUMAJIbHOTO U
MUHHMAJIBHOTO 3HAUCHHUsI ), a0COIIOTHON, OTHOCUTEIBHOM, CMEIIAHHOH aJIpecalum;

WCIIOJIB30BATh JICKTPOHHBIC TAOJHIIBI IJISI YUCIIEHHOTO MOJEIMPOBAHMS B TIPOCTHIX 3ajadax W3
Pa3HBIX IPEIMETHBIX 00JIacTel;

UCIOJIb30BATh COBPEMEHHBIE MHTEPHET-CEPBHUCH! (B TOM YHCIE KOMMYHUKAIIMOHHBIE CEPBHUCHI,
o0JIayHble XpaHWJIMIA JaHHBIX, OHJIAHH-TIPOrpaMMbl (TEKCTOBBIE M TPaQUUECKUE PETAKTOPHI, CPEIIbI
pa3paboTKM)) B yueOHOW U TIOBCETHEBHOM JIEATEIIHHOCTH;

NPUBOAUTH  TNPUMEPHl  HCIOJB30BaHHA  T€OMH(POPMALMOHHBIX  CEPBHCOB,  CEPBHCOB
TOCYJapCTBCHHBIX YCIyr, 00pa30BaTeNIbHBIX CepBUCOB MHTepHeTa B y4eOHOW W TOBCEIHEBHOM
TeSITeTbHOCTH;

WCIOJIB30BATh PA3JIMYHbIE CPEACTBA 3aLIUTHI OT BPEJIOHOCHOTO MPOrPaMMHOr0 OOecreueHHs,
3alUIaTh MEPCOHANBHYI0 MH()OPMAIUIO OT HECAHKIIMOHHPOBAHHOTO JIOCTYIIA M €r0 TOCIEICTBHI
(pasriamieHusi, MOJMEHBI, YTPAaThl JaHHBIX) ¢ y4ETOM OCHOBHBIX TEXHOJOTHYECKHX M COIHAIBHO-
MICUXOJIOTUYECKUX ACMIEKTOB UCIOIb30BaHUs ceTu VIHTepHeT (ceTeBas aHOHUMHOCTb, LU(GPOBOH cies,
AyTeHTUYHOCTh CYyOBEKTOB M PECYPCOB, ONTACHOCTH BPEIOHOCHOTO KO/Ia);

pacmo3HaBaTh TOTMBITKA W TPEAYNPEeKIaTh BOBJICUYCHHE ce€0s U OKPYKAIOIMX B
JIECTPYKTHUBHBIE W KPUMHUHAIBHBIE (OPMBI CETEBOW AaKTHBHOCTH (B TOM 4HCIE KHOCpPOYIUIHHT,
(GuIIMHr).
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TEMATHYECKOE IINTAHUPOBAHUE

v

7 KJIACC
HaumenoBanue
Ne Komunuectso TIpOrPAMMEQE CONepAHRe OcCHOBHEIE BUEI A€ATEILHOCTU
/i pasaCJIOB 1 TEM 4acoB 00yYaroImuUxcst
y4eOHOro npeMera

Pasznen 1. Hudposas rpaMmoTHOCTH

1.1 | Komnsrorep — 2
YHUBEPCAIBHOE

YCTPOHCTBO 00pabOTKH

JaHHBIX

KoMIproTep — yHUBEpCaAIbHOE
BBIUMCIUTEIBHOE YCTPOICTBO,
paboTarolee 1o MporpaMMe.

UMbl KOMIIBIOTEPOB: IEPCOHATIBHBIE
KOMIIBIOTEPBI, BCTPOCHHBIE
KOMITBIOTEPBI, CYTIEPKOMITBIOTEPHI.
MoOuIbHBIE YCTPOUCTBA.

(OCHOBHBIE KOMIIOHEHThI KOMIIBIOTEPA U
ux HazHaueHue. [Iponeccop.
OnepatuBHas U JONTOBPEMEHHAS
[aMsATh. Y CTPOMCTBA BBOJIA U BBIBOAA.
CeHCOpHBII BBOJI, TaTYNKH MOOUITBHBIX
YCTPOMCTB, CpeicTBAa OMOMETPUYECKOM
ayTeHTH(UKALIUH.

VicTopus pa3BUTHSI KOMIIBIOTEPOB U
MPOrpaMMHOT0 0OeCTIeYeHusl.
[TokOJIEHUST KOMITBIOTEPOB.

COBpeMCHHBIe TCHACHIIUU PAa3BUTUA

KOMIBIOTEPOB. CynepKOMITBIOTEPHI.

PackpbIBaTh CMBICIT U3Y4aeMbIX TTOHSITHIA.
AHaIM3UPOBATh YCTPOUCTBA
KOMITBIOTEpA C TOUKHU 3PEHUS
OpraHu3aluy IpoIeyp BBOJA,
XpaHeHus, 00padOTKH, BBIBOJIA U
nepeaadn nHPOPMAaIHH.
AHANU3UPOBATH WHGOPMAIIHIO
(cHTHAIIBI O TOTOBHOCTH M HETIOJIAIKE)
MpY BKIIFOUEHUU KOMITBIOTEPA.

M3y4aTh HHPOpMAITIIO

0 XapaKTePUCTUKAX KOMITBIOTEpa.
VccnenoBaTh UCTOPHUIO Pa3BUTHS
KOMITBIOTEPOB M IIPOTPAMMHOTO
o0OecrieueHtst, COBpEMEHHbIE TEH/ICHIIUU
Pa3BUTHS KOMITBIOTEPOB U
CYNEepKOMITBIOTEPOB.

OO6cCy)1aTh MpaBUIa TEXHUKH

0€3011aCHOCTH 1 TIPaBUJI pabOTHI

Ha KOMITIBIOTEPC.
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[TapannensHbie Beruucaenus. [lepconanbHbii
komnbroTep. IIpoueccop u ero
XapaKTepUCTHKU (TaKTOBas 4acToTa,
pa3psnHocTh). OnepatuBHas NaMATh.
JonroBpemeHHas naMsTh. Y CTpOCTBA BBOJIA
1 BeiBOJIa. OOBEM XpaHUMBIX JTAHHBIX
(omepaTuBHAs MAMSTh KOMITBIOTEPA, KECTKUM
u TBCpIIOTGJII:HBIﬁ JUCK, IIOCTOsIHHAaA IIaMATh
cMapTdoHa) ¥ CKOPOCTh AOCTYIIA IS
pa3IUYHbIX BUJOB

HOCUTEJIEH.

Texnuka 6e30macHOCTH U paBuiIa paboThl Ha

KOMIIBIOTEPE

Ipaxmuueckue pabomor*:
1. Brarouenue komnvromepa u nonyyenue
unopmayuu o e2o xapaxmepucmurax

12

[IporpamMMsbl 1 1aHHbBIE

[IporpammHuoe obecrieueHne
kommetoTepa. [IpukinaaHoe
MIpOrpaMMHOE 00eCIICYEeHHUE.
CucreMHO€e porpaMMHOE
obecnieuernne. CUCTEMBI
nporpammupoBanusi. [IpaBoBast oxpana
nporpamMM U JaHHbIX. becruiaTHeie u
YCIIOBHO-OECTUIATHBIE TPOTPaMMBI.

CB00OOIHOE TTPOTrPaMMHOE
o0ecrieueHue.

PackpbiBaTh CMBICIT H3ydaeMBbIX

MIOHATHUH.

N3ydath BONPOCKHI TPaBOBOM OXpaHbl MPOTPaMM U
JTAHHBIX.

OnpenensTh MpOrpaMMHBIE CPEJICTBA,
HEOOXOIUMBIE TS OCYIIIECTBICHUS
MH(GOPMAIIMOHHBIX MTPOLIECCOB

IIPU pELICHUN 3a7ay.

OmnpenensTh OCHOBHBIE XapaKTEPUCTUKU

ONEPALMOHHOW CUCTEMBI.
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! Mpenmaraemsiii B mporpamme o HHGOPMATHKE MepeueHb PAKTHIECKNX paboT HOCUT PeKOMEHIaTebHBIH XapaKTep.
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®aiinel 1 nanku (katayoru). [TpuHIATIEL
noctpoenus (aitnossix cucteM. [lonHoe nums
(aiina (mankm).

[TyTs K (aiiny (mamnke). Pabota

¢ (hailaMu U KaTaJoraMu CpeacTBaMu
OTIEpPAI[MOHHOMN CHCTEMBI: CO3aHHe,
KOIIMPOBAHUE, IEPEMEIICHHE,
MeperMEHOBaHUE U yajeHue (HaiaoB u
narnok (kartayoros). Tursl ¢aiiinos. CBoiicTBa
¢aitnoB. XapakTepHble pa3mepsl (HailioB
Pa3TUYHBIX THUIIOB

(cTpaHHIa TEKCTA, PIEKTPOHHAS KHHTA,
dotorpadus, 3anuch NECHU, BAICOKIIHII,
MTOJTHOMETPAXXKHBIH PUIIBM). ApXUBaILIUS
JTaHHBIX. Vcroap30BaHUEe TPOTrpaMM-
apxuBatopoB. Pannosbiil MeHekep. [lonck

(aiiioB cpencTBaMu ONEPAIMOHHON CHCTEMBI.

KomMmmibrotepHsle BUpYCHI U Apyrue
BpEJOHOCHBIE IporpaMMel. [Iporpammsl amst
3aIUThI OT BUPYCOB

OnepupoBatb KOMIIBIOTEpHBIMHU
MHPOPMALIMOHHBIMU OOBEKTaMU B
HarJBsIIHO-Tpaduaeckom

uHTepdeiice.

BBIMOTHATE OCHOBHBIE ONIEPAIIH C
¢aitnamu 1 nanKamu.

OnenuBaTh pa3Mepsl (Haiios,
MOJTOTOBJICHHBIX C UCIIOJIB30BAHUEM

Pa3IUYHBIX YCTPOUCTB BBOAA MH(POpPMAIIH

(kMaBHATYpBI, CKaHEPA, MUKPO(]OHa,
¢doTokamepsl,

BUJICOKAMEPHI).

Hcnonp30BaTh MporpaMMbI-apXUBATOPHI.
Ocy1iecTBIATh 3aUTY HHGOPMALIUU

OT KOMIIBIOTEPHBIX BUPYCOB C IOMOULIbIO
AHTHBHUPYCHBIX MPOTPAMM.
[InanupoBatk U CO34aBATh TUYHOE
nH($OpPMalMOHHOE TPOCTPAHCTBO.
Ilpakmuueckue pabomut:

1. Buinonnenue ocnosnwvix onepayuil

¢ ¢atinamu u nankamu.

2. Cpasnenue pazmepos mekcmoebix,
epaghuyeckux, 36yKo8bix u 8UAeoPDatiios.
3. Usyuenue snemenmos unmepgeiica
UCNOIb3YeMOLl ONePAYUOHHOL CUCTNEMBI.
4. Ucnonvzosanue npospammol-
apxusamopa.
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5. 3awuma unghopmayuu
OmM KOMNbIOMEPHBIX 8UPYCOB C NOMOUBIO
AHMUBUPYCHBIX NPOSPAMM
1.3. | KoMmetoTepHBbIe ceTH 2 OO6bearHEHNE KOMITBIOTEPOB B ceTh. CeThb PackpbIBaTh CMBICT H3y4aeMBbIX MOHSATUH.
Nurepuer. Beb-cTpanmiia, Ocy1iecTBIATh MOUCK HH(GOPMALIUU IO
BeO-caiT. CTpyKTypa aapecoB KJIIOYEBEIM CJIOBaM U
BeO-pecypcoB. bpaysep. [louckoBbie CUCTEMBI. | IO H300PaKEHHIO.
[Touck nadopmanun [TpoBepsiTh JOCTOBEPHOCTH HH(MOPMAITUH,
[0 KJIFOYEBBIM CJIOBAM H HaliIeHHOM B ceTu MHTEpHET.
o u3o0pakeHuto. J|ocToBepHOCTh BoccranasnuBate ajpec BeO- pecypea u3
HHGbOPMALIH, TONYICHHOM UMEIOIHXCcs PparMeHTOB.
u3 UHTepHeTa. OcyniecTBIATh B3aUMOJICUCTBUE
CoBpeMeHHbIE CEPBUCH UHTEPHET- TIOCPEICTBOM 3JIEKTPOHHOM MOYTHI,
KOMMYHHKAIIHIA. BUIC0-KOH(EPEHII-CBA3H.
CeTeBoii 3THUKET, 6a30BbIE HOPMEI N3yuats cereBor atuket. Mcenenosars
HH(POPMALHOHHO STHKHU ¥ [PaBa MpH CTpaTeruu 0€30MacHOTO MOBEACHUS B
pa6ote B Mntepuete. CtpaTeruu Wnrepuere Ilpakmuueckue padbomot:
Oe3omacHoTo roBeeHus B UnTepHeTe 1. Houck ungpopmayuu no knovesvim
CN0BAM U NO U30OPAINCEHUIO.
2. Hcnonv3osanue cepeucos uHmepHen-
KOMMYHUKAYUu
Wroro no pazneny 8
Pa3gen 2. TeopeTnyeckue 0CHOBBI MH(POPMATHKHU
2.1 | Uadopmarus n 2 Nupopmanus — 01HO U3 OCHOBHBIX MOHATHH PackpbiBaTh CMBICI H3y4aeMbIX ITOHSITHIA.
MH(OPMaLMOHHbIE COBPEMEHHOH HayKH. OreHnBaTh HHPOPMALHIO € MO3ULUHU €€ CBONHCTB
TIPOLIECCHI Wndopmanus kak ceenns, (aKTyanbHOCTb, JOCTOBEPHOCT,
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MpeHa3HauYeHHbIE JIsl BOCTIPUSTUS
YeJI0BEKOM, 1 MH(OpMAIUs KaK JTaHHEIE,
KOTOPBIE MOTYT OBITh 00paOOTaHBI
aBTOMAaTU3UPOBAHHON CUCTEMOM.
JIMCKpeTHOCTh TaHHBIX. BO3MOXKHOCTH
OIMHMCaHUs HEMPEPHIBHBIX 0OBEKTOB U
MIPOLIECCOB C MOMOIIBIO0 JUCKPETHBIX JAHHBIX.
HNudopManimoHHbIe TIPOIECCHI — MPOIIECCHI,
CBSI3aHHBIE C XpaHECHUEM,

npeoOpa3oBaHUEM U Mepeadeil JaHHBIX

MOJIHOTA | JIP.).

H3y‘IaTb BO3MOXHOCTH OITUCAHUA
HENPEPBIBHBIX 00HEKTOB H IMPOIIECCOB C
MTOMOIIIBIO TUCKPETHBIX TaHHBIX.

Beinenats "HPOPMaLIMOHHYIO

COCTABJISIOLIYIO TIPOLIECCOB

B OMOJIOTMYECKUX, TEXHUIECKHUX M COIMATbHBIX
cucTemMax.

O1neHUBaTh YUCIOBBIC MTAPAMETPHI
WH()OPMAITMOHHBIX MTPOIIECCOB (00BEM MaMSATH,
HEOOXOAUMOM 1Tl XpaHeHus! HH(popMaIum;
CKOpPOCTb Mepeaaun

2.2

[IpencraBienue
uHpopManmu

CumBoi. Andasut. MomHOCTh andaBura.
PazHoo0Opasue s13bIKOB U a(aBUTOB.
EctecTBeHHbIe U (hOpMaIbHBIE A3BIKU.
AJ(haBUT TEKCTOB Ha PYCCKOM SI3BIKE.
JIBonunslii andasut. Konndectso
BCEBO3MOXHBIX CJIOB (KOJOBBIX KOMOMHAIMIT)
(UKCUPOBAHHON UIMHBI B IBOUYHOM
andasure. [IpeoOpazoBanme 1000T0
andasuta k gBonyHOMY. KosnyecTBo
pa3IMYHbIX CJIOB (PMKCUPOBAHHON JJIMHBI B
asihpaBuUTE ONpenEeNEHHON MOITHOCTH.
KoaupoBaHnue cMMBOJIOB OJTHOTO

asihaBUTA C TOMOIIBIO KOJIOBBIX CJIOB

PackpbIBaTh CMBICT H3y4aeMBbIX MOHSATU.
[IpuBOIUTH TPUMEPHI KOJUPOBAHUS C
HCIIOJIb30BAaHUEM Pa3IMYHBIX

an(aBUTOB, BCTPEYAIOITUXCS B )KU3HHU.
KomuposaTs 1 1eKOIMpOBaTh COOOIICHHUS 10
W3BECTHBIM MpaBUIaM KOJAUPOBAHUS.
OnpenensaTh KOJIUYECTBO PA3TUIHBIX CHMBOJIOB,
KOTOPBIE MOTYT OBITh 3aKOIUPOBAHBI C TIOMOIIILIO
JIBOMYHOTO KoAa (GUKCHUPOBAHHOM JTHHBI
(pa3psaHOCTH).

Onpenensats pa3paIHOCTb ABOMYHOTO KOJIA,
HEO0OXOUMOTO 1)1 KOAUPOBAHMSI BCEX CHMBOJIOB
andaBuTa 3a1aHHON

MOIITHOCTH.
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B Ipyrom ajaBuTe, KOJA0Bas Ta0IUIIA,
JEKOJUPOBAHHE.

JBonunsbi koa. [IpeacraBinenue qaHHBIX
B KOMITBIOTEPE KaK TEKCTOB B JIBOUMYHOM
andasure.

HNudopmanmonusiii 006EM gaHHBIX. but —
MHMHHUMAaJIbHAS €IMHMIA KOJUYECTBA
nH(pOpMaIUY — TBOUYHBIN pa3ps. EquHuib
n3MepeHus: HHHOPMAITMOHHOTO 00bEMaA
JIAHHBIX.

bur, 6alit, kumobaiT, MerabamnT, ruradamT.
CxopocTh nepenaun faHHbIX. EAuHUIBI
CKOPOCTH TIepeIauu JIaHHBIX.
KoaupoBanue TekcToB. PaBHOMEpHBII KOJI.
Hepasromepnsiii koa. Konnposka ASCII.
BoceMuOHUTHBIE KOTUPOBKH.

INonstre o xonuposkax UNICODE.
JlexonupoBaHue COOOICHHI

C UCTIOJIB30BaHUEM PABHOMEPHOTO U
HEPaBHOMEPHOTO KOJa.
HNudopmannoHHbIi 00bEM TEKCTA.
Hckaxxenne nHGOpMAIINK TIPU TIepeaye.
Oomiee npeacraBieHne o EGpPoOBOM

MMpEACTABJICHUN ayIUOBU3YAJIbHBIX U APYTUX
HCIIPCPBIBHBIX JAHHBIX.

IToncuuThIBaTH KOJIMYECTBO TEKCTOB TaHHOU
JUTMHBI B TaHHOM anaBurte. OnepupoBaTh
CIMHHIIAMU U3MEPEHUS KOJIMYeCTBA HH(DOpMALIUN
(6ur, Oaift, KHMII0OANT, METa0ANT, TUTA0ANT) U
CKOPOCTH TIepeaun JaHHbBIX.

KoauposaTh 1 IeKOTUPOBATH TEKCTOBYIO
UH(GOPMAIIHIO C UCTIOIBE30BAHUEM KOIOBBIX
TadJIuLI.

Breruucisate unbopmMamoHHbIi 00HEM TEKCTA B
3aJaHHON KOJIUPOBKE.

OuenuBaTth  MHQOPMAIMOHHBIA  00BEM
rpaduYecKUX JAaHHBIX JUISI  PacTPOBOTO
U300paKEeHUs.

Onpenensatb 00BEM aMsATH, HEOOXOAUMBIN JIJIST
MIpeICTaBICHUS M XpaHEHHS 3BYKOBOTO (haiina
Ilpakmuueckue pabomut:

1. Onpeoenenue koda cumsona 6 pasnvix
KOOUPOBKAX 8 MEKCMOBOM NPOYECCope.

2. Onpeoenenue xoda yéema 6 narumpe RGB
8 epaguueckom pedaxkmope.

3. Coxpanenue pacmpoeozo epaguueckozo
U300padicenUsl 8 pasHvIX GOPMAMAax.

4. 3anuce 36yK06b1x Paiinos

C PA3NTUYHBIM KA4eCmeoM 36V4aHUs
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Konuposanue upera. L{BeToBrie Moaenu.
Monens RGB. I'mybuna kogupoBaHusl.
[Tanmutpa.

PactpoBoe u BeKTOpHOE IIpeICTaBICHUE
n3o0paxkenuit. [Iukcens. OneHka
MHPOPMAIIMOHHOTO 00bEMA rpaduyecKux
JAHHBIX JJIS paCTPOBOTO M300pasKEeHUSI.
KoaupoBanue 3Byka. Pa3psaHocTh 1 yacToTa
3amucu. KoJmaecTBo KaHaI0B 3aIiCH.
Or1eHKa KOTMYECTBEHHBIX MTAPaMETPOB,

CBA3aHHBIX C IPCACTABJICHUCM U XPAaHCHUCM

3BYKOBBIX (haityioB

(21yOUHOU KOOUPOBAHUA U HACTNOMOLL
ouckpemusayuu)

Hroro no pazneny 11

Pa3nen 3. UndopManmoHHbIE TEXHOTOT I

3.1 | TekcToBbIE JOKYMEHTHI 6

TekcToBbIE JOKYMEHTHI U UX CTPYKTYpPHBIE
AJIEMEHTHI (CTpaHuIa, ab3all, CTpoKa, CI0BO,
CHUMBOI).

TekcToBbIH MPOLIECCOP — UHCTPYMEHT
CO3/aHUsA, PeaKTUPOBAHUS U (HOPMATUPOBAHUS
TekcToB. [IpaBuna Habopa Tekcra.
PenaxtupoBanue

tekcTa. CBorictBa cumBOoJIOB. [lIpudT. Tumst
upudToB (pyOreHsle,

C 3aCeYKaMH, MOHOIIIUPUHHBIE).
[TonmyxupHOE 1 KypCUBHOE HAUEpPTAHHE.

PackpbIBaTh CMBICT H3y4a€MBbIX MOHSTUH.
AHanM3uUpOBaTh MOJIB30BATEIbCKUI
uHTepdeiic MpUMeHsIEMOro

IIPOTPaMMHOTO CpeJICTBa B paboTe ¢
TEKCTOBBIMU JJOKyMEHTaMHU.

Onpenensitb  yciaoBUsT U BO3MOYKHOCTH
IPUMEHEHHUs MPOrPaMMHOIO CpeiaCcTBa IS
pelleHrs TUIOBBIX 3aJady B pabore
TEKCTOBBIMU JJOKYMEHTaMH.

BeisaBnsTh o0111ee U pa3iuyms B pa3HbIX
IIPOTrPaMMHBIX POIYKTaX,
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CroiicTBa a03a11eB: rpaHUIIbI, a03aITHbII
OTCTYI, HUHTEPBaJ, BEIpaBHUBAHUE.
[Tapametpsl cTpanuibl. CTHIIEBOE
(dbopmaTrpoBaHHeE.

CrpykTypHupoBaHue HH(pOpMaLUH ¢
MIOMOIIIBIO CITMCKOB U Ta0JINLL.
MHuoroypoBHeBble cicku. JobaBnenre Tadauiy
B TEKCTOBBIE JJOKYMEHTBHI.

BcraBka n300pakeHHii B TEKCTOBBIE
NOoKyMeHThl. O0TeKaHue n300paxeHui
TEKCTOM. BKIIIOU€HNE B TEKCTOBBIN JOKYMEHT
auarpamm, (popmyi, Hymepanuy CTpaHMIL,
KOJIOHTUTYJIOB, CCBUIOK M IPYIMX JIEMEHTOB.
IIpoBepka nmpaBonucanus. PaccranoBka
repeHocoB. ['0J10COBOI BBOJ TEKCTA.
OnTHueckoe pacro3HaBaHUE TEKCTA.
KomMmmbrotepHslii nepeBoy.

Hcnons3oBanue cepsuco IHTEpHETE 11151
00paboTKH TeKCTa

IIpeTHa3HAYCHHBIX JIJIS PEIICHHUs OJTHOTO Kiacca
3a/1a4 B paboTe C TEKCTOBBIMH JJOKYMEHTAMHU.
Co3aBaTh U PeIaKTHPOBATH TEKCTOBBIC
JIOKYMEHTHI MTOCPEICTBOM KBATH(PUIIMPOBAHHOTO
KJIAaBHATYPHOT'O TMChMa C MCITOJIb30BAaHHEM
0a30BBIX CPEACTB TEKCTOBBIX PEIAKTOPOB.
dopMaTHpPOBATh TEKCTOBBIC JOKYMEHTBI
(ycTaHaBIMBATH TTAPAMETPBI CTPAHHIIBI
JIOKyMEHTa; GopMaTHpOBATh CHMBOJIBI M 203AIIHI;
BCTaBJISITh KOJIOHTUTYJIBI K HOMEPa CTPAHHIL).
BcraBnsTh B JOKyMEHT JOPMYITHI,

TaOIULIBI, U300paxeHus, 0POPMIIATH CIIUCKH.
Hcnons30BaTh CCHUIKU U IIUTUPOBAHUE
MCTOYHUKOB MIPH CO3TaHUH HA UX OCHOBE
coOCTBEHHBIX HH(POPMAIITMOHHBIX OOBEKTOB.
Hcnons30BaTh MHTEIIEKTyaIbHbIE BOZMOKHOCTH
COBPEMEHHBIX CHCTEM 00Pa0OTKH TEKCTOB
Ilpakxmuueckue pabomol:

1. Cozoanue nebonvuiux mexcmoswlx

O00KYMEHMO8 NOCPeoCmeom

K661]ZM¢ML;MPOSCIHH020 KilasuamypHoco
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RUCbMA C UCNONIL30BAHUEM DA308bIX CPEOCmE
MEeKCMOoBbIX pe0aKkmopos.

2. Dopmamuposare mekcmoebix
O0OKYMEeHMOo8 (VCMAaHnoeKa napamempos
cmpanuybl OOKYMeHmMa, popmamuposanue
CUMBOTI08 U ab3ayes;, 6CMABKA KOJIOHMUMYI08
U HOMEepO8 CMpaHuy).

3. Bcmaska 6 dokymenm ¢hopmyn, mabuuy,
uzobpasicenutl, oghopmienue CRUCKOS.

4. Cozoanue nebonvuiux mexkcmoswix
OOKYMEHMOG C YUmamamu U CCoLIKaAMU Ha

yumupyemvle UCNOYHUKU

3.2

KomnerotepHas rpaduka

3HaKOMCTBO € Irpa)UIecKUMHU peAaKTOPaMHU.
Pactpossie pucynku. McnonszoBanue
rpaduuecKux MPUMHUTHBOB.

Onepanuu peJakTHPOBaHUS TpadUIeCKUX
00BEKTOB, B TOM YHCJIE UPPOBBIX
dotorpaduii: u3BMeHeHUE pa3mepa, o0Ope3Ka,
MIOBOPOT,

oTpakeHue, paboTa ¢ o0nacTssMu (BbIIEICHNUE,
KOMUPOBaHHUE, 3TMBKA I[BETOM), KOPPEKIIHS
1[BETa, IPKOCTH U KOHTPACTHOCTH.
Bekropnas rpaduxka.

PackpbIBaTh CMBICT H3y4a€MBbIX MOHSATUH.
AHanM3upOBaTh MOJIH30BATEIECKUI
uHTEepdeiic MpUMeHsIeMOoro

MIPOrPaMMHOTO CpEJICTBa B paboTe ¢
KOMITBIOTEPHOM TpaduKOi.

Onpenendarb yclIOBUS M BO3MOXHOCTH
MPUMEHEHUS TPOTPAMMHOTO CPEICTBA IS
pelleHus THUIOBBIX 3ajlad B pabore ¢
KOMIThIOTEPHOM IpauKOH.

BrisiBniaTh 00111€€ M pa3iuyus B pa3HbIX
MPOTrpaMMHBIX NMPOAYKTAX, TPEAHA3HAYECHHBIX
JUISL peUIEHUSI OJTHOTO

KJ1acca 3a/1a4 B paboTe ¢ KOMITBIOTEPHOM
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Co3naHne BEKTOPHBIX PUCYHKOB
BCTPOEHHBIMH CPEACTBAMH TEKCTOBOIO
Ipoleccopa Win Ipyrux nporpamm
(npunoxenwuii). JlobaBieHne BEKTOPHBIX
PUCYHKOB B JOKYMEHTbI

rpapuKou.

Co3znaBaTh U pe1laKTUPOBATh
n300pakeHusI ¢ TOMOILBIO
WHCTPYMEHTOB PAaCTPOBOTO
rpau4ecKoro peiakropa.
Co3znaBaTh U pe1laKTUPOBATh
M300pakeHUs C TIOMOIIBIO
MHCTPYMEHTOB BEKTOPHOT'O
rpau9IecKoro peaakTopa.
Jl06aByATh BEKTOPHBIE PUCYHKH B
JIOKYMEHTBI
Ilpakmuueckue pabomot:

1. Cozoanue u/unu pedaxmuposanue
uzobpasicenus, 6 Mom ducie Yyu@phposvix
gomoepaguii, c NOMOWBIO UHCMPYMEHMOB
PAacmpogozo epaguuecko2o pedakmopa.

2. Co30anue u pedaxmuposanue
U300padicenus ¢ NOMOWbIO

UHCMPYMEHMO8 8eKMOPHO20
epaguueckoeo peoaxmopa

3.3

MynbTUMEIUHBIE
MPE3EHTALUN

[ToaroroBka MyJIbTUMEIUMHBIX MTPE3EHTALIMIA.
Crarin,

JloGaBiieHHe Ha Clai]] TEKCTa U N300pakKEeHUI.
Pabora ¢ HECKOILKUMU CIIalIaMH.
JloGaBieHHEe Ha ClamI

PackpbIBaTh CMBICT H3y4aeMBbIX MOHSATU.
AHanuM3upoBaTh MOJIH30BATEILCKUI
uHTepdeiic MpUMeHseMOoro
MIPOTrpaMMHOTO CpPeICTBa B paboTe

C MYJIbTUMEIUWHBIMH MPE3EHTAUIMH.
OnpenensaTs yCIOBHs U BO3SMOKHOCTH
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ayJIMOBU3YAJIbHBIX JTaHHBIX.
Anumanus. ['unepccbuiku

MPUMEHEHUS TMPOTrPaMMHOIO CpeACTBa JUIs
pelieHuss THUIOBBIX 3agad B pabore ¢
MYJIbTUMEAUHHBIMU PE3CHTALUSIMH.
BeisBnsaTe 0o0mIee W pazauuus B PasHbIX
MPOrPaMMHBIX IPOAYKTaX,

[pEeJHAa3HAYEHHBIX JUIsl PEUIeHHs  OJHOI0
KJlacca 3aad B pabote

C MYJbTUMEAUMHBIMU MPE3EHTALUIMU.
Co3znaBaTh Npe3eHTaLNH, UCTIOIb3Yys TOTOBBIE
11a0JIOHBI.

Ilpakmuueckue pabomot:

1. Coz0anue npezenmayuu

C cunepcculilkamu Ha OCHoBe 2comaoeblx waobnonos

Hroro mo paznery 13
PeszepBHOe Bpemst 2
OBUIEE KOJIMYECTBO 34
YACOB I10 ITPOI'PAMME
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8 KJIACC

No
/o

HanmenoBanue
pas3zesnoB U TeM
y4eOHOro npeMera

KomnuecTtBo
JacoB

IIporpammHoe conepkanue

OCHOBHBIE BUBI ACATCIIBHOCTHU
00yJaroImumxcs

Pasnen 1. Teoperudeckune oCHOBbI MH(pOPMATHKHI

11

CucreMbl CUUCIICHUS

6

Heno3unmoHHbIe 1 TO3UIIMOHHBIE CUCTEMBI
curcneHus. Angapur.

OcnoBanue. Pa3zsépuyras ¢popma 3anucu
yucna. [lepeBos B AECATUUHYIO CUCTEMY
YuCeJl, 3alMCAaHHBIX B JIPYTUX CUCTEMaxX
CUHUCJICHHUS.

Pumckas cucrtema cuncienus. JBonunas
cucreMa cuucienus. [lepeBos menbix
yucen B npenaenax ot 0 no 1024 B
JTIBOMYHYIO CHCTEMY CUUCIICHUS.
BocbmepuuHnas cuctemMa CUMCIIeHHUs.
IlepeBon uncen

U3 BOCBMEPUYHON CUCTEMBI B IBOUYHYIO U
JECATUYHYIO CUCTEMBI U 0OpaTHO.
[llecTHanuarepuuHas

cucreMa cuucnenus. [lepeBoa uncen u3
HIECTHAAIATEPUUHON CUCTEMBI

B IBONYHYIO, BOCBMEPHUHYIO U JECATUIHYIO
CUCTEMBI U 00paTHO.

ApudmeTrueckue onepanun

B IBOMYHON CHCTEME CUHNCICHUSI

PackpbIBaTh CMBICIT H3y4aeMbIX TOHSATHIA.
BoisBiATH paznuuue B MO3ULMOHHBIX U
HEIIO3UIIMOHHBIX CUCTEMAaX CUHMCIICHM.
BoisaBisTh 00111€€ U pa3inuus B pa3HbIX
MO3UIIMOHHBIX CUCTEMAX CUMCIICHUS.
3anuceiBaTh HeOObIHE (0T 0 10 1024) 11enBIe
YHCIia B pa3IMYHbIX MO3UIIMOHHBIX CUCTEMAX
CUHCJICHUS (IBOMYHOM, BOCBMEPUYHOM,
HIECTHAAATEPUUHOM).

CpaBHUBATH LIEJIbIC YMCIIA, 3AITUCAHHBIE B
JIBOUYHOU, BOCBMEPUYHOU U
HIeCTHAAATEPUYHOM CUCTEMAaxX

CUHCJICHUS.

BrInosHATE onepanyu CJI0KeHU U YMHOKEHUS
HaJ HEOOIBIINMHU ABOMYHBIMA YHCIAMH
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1.2 | DiueMeHThI 6
MaTeEMATHYECKOU JIOTUKHA

Jlormueckue BeIcKa3biBaHMA. Jlornueckue
3HAUYCHUS BhICKA3bIBAHUIA.

DJIeMEHTAapHBIE U COCTABHBIE

BBICKa3bIBaHUs. Jlornueckue onepanuu:

«1» (KOHBIOHKIIUS, JIOTHYECKOE YMHOXKEHHUE),
«unny (IU3BIOHKINS, JTOTHYECKOE CI0KEHHUE),
«Hey (orumyeckoe orpunanue). [lpuopurer
Joruyeckux onepanuil. OnpeneneHue
VMCTUHHOCTHU COCTaBHOT'O BBICKA3bIBAHUS,
€CJIM U3BECTHBI 3HAUECHUS UCTUHHOCTHU
BXOJISIIIIAX

B HETO DJICMEHTAPHBIX BHICKA3bIBAHUH.
Jlornueckue BelpaxkeHus. [IpaBuna 3anucu
JIOTUYECKHUX BBIPAKECHUM.

[TocTpoenue TabauI] HCTHHHOCTH
JIOTUYECKUX BbIpakeHui Jlornueckue
3JIEMEHTHI. 3HAKOMCTBO

C JIOTUYCCKMMHU OCHOBaAMM KOMITBIOTEPA

PackpbIBaTh CMBICIT U3y4aeMbIX HOHSATUMN.
AHanu3UpOBaTh JOTUYECKYIO CTPYKTYPY
BBICKA3bIBAHUM.

Hcronp30BaTh JJIOTHUECKHUE OTIepaIiy.
CrpouTth Ta0JIUIIBI UICTUHHOCTH JJIS
JIOTUYECKUX BBIPAKECHUM.

BBI4HCIATE HCTHHHOCTHOE 3HAYEHHE
JIOTUYECKOTO BBIPAKECHUSI.
3HAKOMUTHCS C JOTUYSCKUMHU OCHOBAaMH
KOMITBIOTEpA

Uroro no pazneny 12
Pasnen 2. AnropurMbl 4 NporpaMMHpOBaHHe
2.1 | Uctnomuurenu u 10

JITOPUTMBL.

ANropuTMHUYECKHUE

KOHCTPYKLIUU

[Tonsatue anroput™a. Mcrionaurenu
ANTOPUTMOB. AJITOPUTM KaK IJIaH YIIPaBICHUS
UCIIOJTHUTEIIEM.

CgoiictBa anroputma. Criocoosl 3anucu
aNropuT™a (CIOBECHBIH, B BUJIE

0JIOK-CXEMBI, TIporpamMma).

PackpbIBaTh CMBICI U3Yy4aE€MbIX MTOHSATHH.
AHanu3upoBaTh NpeiaracMble
MIOCJIE0BATEILHOCTH KOMaH

Ha MpeAMET HAIU4YUs y HUX TaKuX
CBOICTB aIropuTMa, Kak JUCKPETHOCTD,
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ANTOpUTMUYECKHE KOHCTPYKIIMH.
KoHcTpykuus «cinenoBanue».
JIuneitnslit anroput™M. OrpaHUYEHHOCTD
JMHEWHBIX aJITOPUTMOB: HEBO3MOKHOCTD
PEyCMOTPETh 3aBUCUMOCTh
N0CJIE0BATEILHOCTH BBIITOJIHAEMBIX
NEUCTBUI OT UCXOIHBIX JaHHBIX.
KoHcTpyKIus «BeTBI€HHE»: IOJTHAS U
HeroHas (opMbl. BeimonHeHue u
HEBBINIOJIHEHHUE YCIIOBUS (MCTUHHOCTD U
JIO’)KHOCTb BBICKA3bIBAHUS).

[IpocThie u coCcTaBHBIE YCIIOBUSI.
KoHcTpyK1ns «lTOBTOPEHUSI»: IUKJIIBI C
3a/laHHBIM YHMCJIOM IIOBTOPEHUH,

C YCJIOBUEM BBINIOJIHEHUS, C

IIEPEMEHHON LIUKJIA.

Pa3pabotka 1y1st popMaTEHOTO MCTIOTHUTEIS
aIropyuT™Ma, MPUBOSILETro K TpeOyeMomMy
pe3ynbTaTy MpH KOHKPETHBIX UCXOAHBIX
JaHHBIX. PazpaboTka HECI0KHBIX
aJIrOPUTMOB

C UCMOJIb30BaHUEM LIMKIIOB U

BETBJICHUM 7151 YIIPABIICHUS
(dopMaTbHBIMU HCTTOTHUTEIISIMH,

TakuMu Kak Po6ot, Yepenarxka,

JI€TEPMUHUPOBAHHOCTb, IOHATHOCTD,
PE3YINbTaTUBHOCTh, MACCOBOCTb.

OmnpeaensiTe o OJ0K-CXeMe, TS

peLICHUS KaKOW 3a1a4ui

npeAHa3HAYEH JaHHBIA aJrOpUTM.
AHanu3upoBaTh U3MEHEHNE 3HAYECHUI BEJIMUNH
MIPY TIOIIIArOBOM BBITIOJTHEHUU aJITOPUTMA.
OnpenensTs Mo BBIOPAHHOMY METO1y PeIICHHS
3a/1a4, KaKkue

AJITOPUTMUYECKUE KOHCTPYKIIUUA MOT'YT BOUTH B
AJITOPUTM.

CpaBHMBATh pa3IU4HbIC AITOPUTMBI PEILICHUS
OJTHOM 3a1a4H.

Co3naBaTh, BBIIOJIHITH BPYUHYIO U

Ha KOMIIBIOTEPE HECJIOKHBIC aJITOPUTMBI C
WCIIOJIb30BAHUEM IIUMKIOB W BETBJICHUW IS
YIPABJICHUS UCTIOJIHUTEIISIMH,

TakuMH kKak Po6ot, Uepenarka, YepTEKHUK.
HcrionHTh TOTOBBIE AJITOPUTMBI

MIPU KOHKPETHBIX UCXOJIHBIX JTAHHBIX.

CtpouTh 17151 UCHIOTHUTEIS

apu(pMeTUIECKUX ICUCTBHUM IIEMOYKH KOMaH]I,
JAIOIIHUX TPEeOyeMBbIid

pe3yNbTaT MPU KOHKPETHBIX HCXOIHBIX
JTAHHBIX.
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YepréxHuk. BolloaHeHne anroputMoB
BPYUYHYIO U Ha KOMIIbIOTEPE.
CHHTaKCUYECKHE U JIOTHYECKUE OIIUOKH.
OTtkasbl

Ilpakmuueckue pabombo:

1. Coszoanue u evinonnenue na
KOMNblOmepe HeCI0HCHbIX

A20PUMMO8 C UCNONIb308AHUEM YUKIIOB U
eemaienuti 01 ynpaeienus
ucnonHumensamu, maxumu kax Pooom,
Yepenawika, Yepméicrux.

2. Ilpeobpasosanue aneopumma us 0OHol
¢ opmul 3anucu 6 opyeyio.

3. Paspabomxa ons popmanvhozo
UCNONIHUME]ISL AN2OPpUMMA, NPUBOOSULE20 K
mpebyemomy pe3yiomamy

npU KOHKPEMHbIX UCXOOHBIX OAHHDIX.

4. «Pyunoe» ucnoanenue 20mo6wix
an2opUmMMOo8 npu KOHKPEMHbIX UCXOOHBIX

OQHHBIX

2.2

S13BIK IpOrpaMMHUpPOBaHUS

A3pik nporpammupoBanus (Python, C++,
ITackans, Java, C#, IlIkoabpHBIH
AnroputMudecKkuii SI3bIK).

Cucrema nporpaMMUpPOBAHHUS:

PEAAKTOp TEKCTa MPOrpaMm,

TPaAHCIATOP, OTIATUHUK.

[Tepemennas: Tun, ums, 3Hauenue. Llenbie,

BCIHICCTBCHHBLIC U CUMBOJILHBIC IICPCMCHHBIC.

Oneparop npucBanBaHusl.
ApupmeTrueckue BEIpaKeHHs

PackpbIBaTh CMBICT H3y4aeMbIX TOHSATHH.
OnpenensTs Mo Nporpamme,

AJI pCICHUA KaKoH 3aJja4u OHa npcaHasHa4YCHa.

Ctpouts apudmeTuyeckue, CTpOKOBBIE,
JIOTUYCCKHE BBIPAXKCHUA U BBIYHUCIATD UX
3HAYEHUS.

[IporpammupoBath JIMHEHHBIE
AJTOPUTMBI, TIPEAIOJIAraronue
BBIUMCIICHHE apU(DMETHIECKUX,
CTPOKOBBIX U JIOTUYECKUX BBIPAKECHUH.
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Y NOPSAJO0K UX BbruKciieHus. Onepanuu ¢
LIEJIBIMU YHCJIAMU: LETOYUCIEHHOE JIEJICHUE,
OCTaTOK OT JEJIECHUS.

Betsnenus. CoctaBHble yCI0BUS (3aMUChH
JIOTUYECKHUX BBIPAXKEHHUI HA U3y4aeMOM
A3bIKE POTPAMMUPOBAHUS).

Haxoxnenue

MUHUMYMa 1 MaKCHUMyMa U3 JIBYX, TPEX U
4yeThIpEX uncell. Pemenue kBaapaTHOro

YpaBHCHUA, UMCIOIICTO BEIICCTBCHHBIC KOPHMU.

JuanoroBas oTJiajika MporpaMM: MOIIaroBoe
BBINIOJIHEHHE, IPOCMOTP 3HAYEHUI BEJIMYUH,
OTJIaJIOYHBIN BBIBOJI, BHIOOP TOYKH OCTAHOBA.
Hukn ¢ ycnoBueM. Anroput™ EBknuna i
HaXO0XACHUS HanOOJIbIIET0 OOIIEr0 ACITUTEIIS
JIBYX HaTypaJIbHBIX YHUCEIL.

Pa3zbuenue 3amucu HaTYypaJbHOTO YKCA B
TO3UIIMOHHON CUCTEME

C OCHOBaHHEM, MEHBIIINM WJIU paBHbIM 10, Ha
OTJIeNIbHBIE I (PHI.

[uka ¢ nepeMeHHOoM. AJITOPUTMBI TPOBEPKHU
JIETTUMOCTH OJTHOTO 1I€JIOTO YHMCJIa Ha APYToe,
MIPOBEPKHU HATYpaJIbHOTO YKCIIa HA TPOCTOTY.

OO06paboTKa CUMBOJIBHBIX JTAHHBIX.

Pa3pabartbIBaTh MpOrpaMmbl, COJIepIKalie
oneparop (ornepaTopbl) BETBICHUS, B TOM
yucie

C MICTIOJIb30BAaHHEM JIOTHUECKUX OTICPALIH.
Pa3pabatbIBaTh MpOrpamMMsl, COJIEpKalie
onepartop (ornepaTopsl) MHUKIIA.

BEIOTHATE AUATIOTOBYIO OTIAAKY MIPOTPaMM.
Ilpakmuueckue pabomot.

1. Ipozpammuposanue runetinwix
An2OPUMMO8, NPeOnoNALAIOWUX BbIYUCTEHUE
apugmemudecKux u 102UUECKUX blPadCeHUli
HA U3Y4aeMoM A3bIKe NPOSPAMMUPOSAHUS
(00HOM

us nepeunsi: Python, C++, Ilackanw, Java, C#,
LIxonvHoiii Aneopummuueckuil A3vik).

2. Paspabomxka npoapamm, cooepircaujux
onepamop (onepamopbwi) 6emeenus,

HA U3Y4aeMOoM A3blKe NPOCPAMMUPOBAHUSL U3
NPUBEOEHHO20 BblUUE NEPEYHSI.

3. Paszpabomxa npoz2pamm, cooeprcayux
onepamop (onepamopwl) Yukia,

HA U3y4aemMoM A3blKe NPOSPAMMUPOBAHUS

U3 NPUBEOEHHO20 Bblllle NePeyHs
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CuMBOJIbHBIE (CTPOKOBBIE) TIEPEMEHHBIE.
INocumBonbHas 06paboTka cTpok. [Toxcuér
YaCcTOTHI MOSIBJICHUS CUMBOJIA B CTPOKE.
Bcerpoennsie pyHkimm 115t 00paboTKu
CTPOK

2.3 | AHanu3 aaropuTMOoB 2 OmnpeneneHrie BO3MOKHBIX PE3yIbTaTOB paOOTHI| PacKphIBATh CMBICI H3Y4aeMbIX TIOHSATHHA.
aNropuT™Ma Ipu JaHHOM AHanM3UpPOBaTh TOTOBBIE ATOPUTMBI U
MHO>KECTBE BXOHBIX JIAHHBIX, OMIPEICIICHIE MPOrpaMMbl
BO3MOJKHBIX BXOJIHBIX JaHHBIX, TPUBOSIINX K
JTAHHOMY
pe3ynbTary

Wroro no pazneny 21

PesepBHOE Bpemst 1

OBILIEE KOJIMYECTBO 34

YACOB I1O TTPOTPAMME
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9 KJIACC

HanmenoBanue
No

o/ pasjenos u TeM

y4eOHOro npeMera

Konnuectso
JacoB

IIporpammHoOe conepxanue

OCHOBHEBIE BUABI 1C€ATCIIBHOCTU
00yJaromuxcs

Pasnea 1. llndposas rpamoTrHOCTH

1.1 | I'moOanbHas ceTh
HNuTtepHeT u cTparerun
0€e30I1aCHOr0 [IOBEICHUS B

Hel

I'mo6ansHas cets UnTepHeT. IP-aapeca y3nos.
CerteBoe xpaHEHUE TaHHBIX.

MeTobl UHANBHYAIbHOTO U KOJIJIEKTUBHOTO
pa3meleHus HoBoil nHpopmanuu B MIHTEpHETE.
Bbosnbiive nanHble (MHTEPHET-1aHHbBIE, B
YAaCTHOCTH JIAHHBIE COL[MATIBHBIX

ceTei).

[Tonstue 06 nHpOPMALIMOHHON
0€3011aCHOCTH. YTPO3bl

nH(pOpMalMOHHON 6€30acHOCTH MpHU

pabote B 17100aIbHOM CETH U METO/IbI
IIPOTUBOJICUCTBUS UM.

[IpaBuna GezomnacHoi

ayTeHTU(UKaUH. 3aIuTa JHIHOMN
uHpopmanuu B MIHTEpHETE.

be3onacHble cTpaTeruu noBeeHus B
HNutepnere. [Ipeaynpexnenue

BOBJICYCHUS B ICCTPYKTHBHBIC U
KpUMUHAJIbHbIE (POPMBI CETEBOM

aKTUBHOCTH (KHOEpOYIITHHT, (DPUITUHT

u npyrue Gopmsi)

PackpbIBaTh CMBICIT H3y4aeMbIX TOHSATHM.
AHanM3UpOBaTh JJOMEHHBIC UMEHA KOMITBIOTEPOB
U ajipeca JIOKyMEHTOB

B MHTEpHETE.

OmnpenensiTb MUHUMaJIbHOE BpEMsi, HEOOXOIUMOE
JUTSI TIepelavi U3BECTHOTO 00BbEMA TAHHBIX TI0
KaHaJy CBSI3H

C U3BECTHBIMHU XapaKkTepucThkamu. PacrmoznaBats
MOTEHLIMAJIbHbIE YTPO3bl U BPEIHbIE BO3ICUCTBUSA,
CBSI3aHHBIE

¢ UH()OPMAIIMOHHBIMU U

KOMMYHHUKAIITHOHHBIMH TE€XHOJIOTUSMU,
OIICHUBATH MpeAsiaraeMble MyTH UX

yCTpaHEHHUS.

Ilpakmuueckue pabomot:

1. Cosoanue xomnnexcnvix unghopmayuonvix
00beKmos 6 sude 8eH- CMpaHuy, BKIIOYAIOUWUX
epaghuueckue 06vexmol, ¢ UCNONb30BAHUEM
KOHCMPYKMOPO8 (UAbI0HO8).

2. 3naxomemeso ¢ mexanuzmamu

obecneyeHus NPUAMHOCMU
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u besonacHoii pabomul ¢ pecypcamu cemu
Humepuem, memooamu aymenmughuxayuu,
8 mom ducne

NPUMEHAEMBIMU 6 CEPBUCAX cOCYCly2e

1.2 | Pabora
B MH(OPMALIMOHHOM
HPOCTPAHCTBE

Buasl nestensHoctu B IHTEpHETE.
MHTEPHET-CEPBUCHI:

KOMMYHHMKAIIMOHHBIE CEPBUCHI (ITOYTOBas
cityx0a, BUZieo-KOH(pEPEHII- CBSI3b U APYyTHUe),
CIPaBOYHBIE CITYKObI (KapThl, paclucaHus U
JPYTHUE), TOUCKOBBIC CITYXKOBI, CITYKOBI
OOHOBJICHHS TTPOTPAMMHOT0 00ecTieueHus 1
ApyTUe CIyKOBI.

CepBucCHI TOCYAapCTBEHHBIX yeryr. OOmauHbIe
XPaHWIUINA TaHHBIX.

CpencTBa COBMECTHOH pa3pabOTKH JOKYMEHTOB
(onnaitH-ouCHI).

[IporpamMHoe obecrieueHre Kak BeO- CepBUC:
OHJIAMHOBBIE TEKCTOBBIE U IpaduuecKre
PENaKTOpBl, Cpebl pa3paboTKU NPOrpaMM

PackpsIBaTh CMBICIT H3y4aeMBbIX

MOHSATHU.

IIpuBOANTH IPUMEPBI CUTYALIUH,

B KOTOPBIX TpeOyeTcsl UCIOIb30BaTh
KOMMYHUKALIMOHHBIEC CEPBUCHI, CIIPABOYHBIEC U
MIOUCKOBBIE CTYkObI 1 p. Onpenensarsb
KOJIMYECTBO CTPAHULL, HAWJICHHBIX IOMCKOBBIM
CepBEpPOM

I10 3aIIPOCaM C UCIIOJIb30BAHUEM JIOTHYECKUX
Onepanui.

IIpuBOAUTH IPUMEDPHI YCIIYT,

JIOCTYITHBIX Ha CEpBHUCAX

rOCyJlapCTBEHHBIX YCIIYT.

[IpuBOANTE IPUMEPHI OHJIANHOBBIX
TEKCTOBBIX U T'paUueCKUX PETaKTOPOB, CPE
pa3paboTKU MPOTPAMM.

Ilpakmuueckue pabomboi:

1. Houck ungpopmayuu 6 cemu
Humepnem no sanpocam

C UCNONIL308AHUEM NOSUHLECKUX ONEPAYUL.
2. Hcnonv3osanue onnaiin-opuca ons

paspabomku OOKyMeHmo8

Hroro no pazgeny
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Pa3gen 2. TeopeTnyeckue 0CHOBBI HHPOPMATHKH

2.1

MopnenupoBanue
KaK METO/1 MO3HAHUS

8

Mogenb. 3agaun, peniaemMsple ¢

MTOMOIIHIO MOJICTTUPOBAHUSI.
Knaccudukanum moaeneit.

MartepuasnbHble (HATypHBIE) U
UH(GOPMALIMOHHBIE MOJIEITH.

HenpepsiBHBIE U TUCKPETHBIC MOJICITH.
Nmurannonnsie Moaenu. Urposeie Mmoaenu.
OrneHka aIeKBaTHOCTU MOJIEIIH
MOJCITHPYEMOMY OOBEKTY U LIETISIM
MO/ICIMPOBAHMSI.

Taonuuasie Monenu. Tadauia Kak
MpEeACTaBICHUE OTHOIICHUS.

ba3el nanubix. OTOOp B TA0IHIIE CTPOK,
yIIOBJIETBOPSIIONINX 3aJaHHOMY YCJIOBHIO.
I'pad. Bepuuna, pedpo, myTb.
OpueHTHPOBaHHBIE U HEOPUECHTHPOBAHHBIC
rpadsl. Imrna (Bec) pedbpa. BecoBast maTpuiia

rpada. /ninna mytu Mexxay BepuimHaMu rpada.

[Touck onTuManbHOTO MyTH B Tpade.
HavanpHas BepunHa (MCTOYHHK) U KOHEYHAS
BEpIIMHA (CTOK)

B OPUEHTHPOBAHHOM Tpade.

Brrunciienue komuecTna myTei

B HANPaBJICHHOM alUKJINYECKOM Tpade.

PackpbIBaTh CMbICIT H3y4aeMbIX TOHATHIA.
Omnpenenste BUI HHGOPMAITMOHHON MOJIEIH B
3aBHCUMOCTH OT CTOSIIIEH 3a/1auul.
Ananm3upoBath HHOOPMAITMOHHBIC MOJICTTH
(Tabmupl, rpaduKu, THarpaMMBbl, CXEMBI U
Ip.).

OcyIiecTBIATh CUCTEMHBIN aHAlIU3 00bEKTa,
BBIJICTISITH CPEH €TI0 CBOMCTB TE CBOMCTBA,
KOTOPBIE CYIIECTBCHHBI

C TOYKH 3pCHHUS TIeJIeH MOACIINPOBAHHUS.
OneHnBaTh aIeKBATHOCTh MOJCIIN
MOJIEITUPYEMOMY OOBEKTY | LIEIISIM
MOJICTTHPOBAHHSI.

CTpouTh M HHTEPIPETUPOBATH PA3THYHBIC
nH(pOpMaMOHHBIE MOJICTH (TaOIHUIIBI,
JarpaMMel, rpadbl, AepeBO, CXEMBbI, OJIOK-
CXEMBI QJITOPUTMOB).

UccnenoBaTh ¢ moMoIs10 HHPOPMAITHOHHBIX
MoJeneil 0OBEKTHI

B COOTBETCTBHU C MIOCTABIICHHOM 3aauei.
N3y4atk 3Tambl KOMIBIOTEPHOTO
MOJICIMPOBAHMS.

PaboTath ¢ rOTOBBIME KOMITBIOTEPHBIMA
MOJICTISIMU U3 PA3JIMYHBIX MPEMETHBIX
obuacteit.
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Hepeso. Kopenb, BepiuHa (y3ein), JIUCT,
pebpo (ayra) nepesa. BeicoTa nepesa.
[Tognepeso. [IpuMepbl UCTIOIB30BaHUS
nepeBbeB. [lepedbop BapuaHTOB ¢ TOMOIIBIO
JepeBa.

[ToHsATHE MaTEMAaTUYECKON MOJIEIIH.

3ajauu, perraeMple ¢ MOMOIIIBIO
MaTeMaTH4eCKOro (KOMIBIOTEPHOTO)
MozenupoBanus. OTauumne
MaTEMaTHYECKOM MOJIEIIM OT HATYPHON MOJEIHU
U OT CJIOBECHOTO

(JIuTepaTypHOTO) ONMMCcaHus 00BEKTa. DTarbl
KOMITBIOTEPHOTO MOJIETUPOBAHUS:
IIOCTAHOBKA 33Ja41, IOCTPOEHUE
MaTeMaTH4eCKOU MOJIeTH, MPOrpaMMHast
peanuzanus,

TECTUPOBAHUE, TPOBEICHUE

KOMITIBIOTCPHOT'O 3KCIICPUMCHTA, aHAJIU3 €TI0

pEe3yIbTAaTOB, YTOUHCHHUEC MOACIIN

Ilpakmuueckue pabomei:

1. Cozoanue oonomabauunoil 6azwi danHuvix.
Touck oannblx 6 20mosoii base.

2. Paboma c 2omosbimu
KOMNbIOMEPHLIMU MOOEIAMU
U3 pasIUYHbIX NPEOMEemHbIX 001aACmel.

3. IIpoepammuas peanusayus npocmeiuiux
Mamemamudeckux mooeael

Hroro no pazneny 8
Pasnen 3. AnropurMbl 4 NporpaMMHpOBaHHe
3.1 | Pa3pabotka 6
aJITOPUTMOB U
porpamMm

PasOuenune 3amaun Ha IOoA3a0a4u.
CocTaBiieHre anrOpUTMOB U IPOTPAMM C
HCIIOJIb30BaHUEM BETBIICHHM, IIUKJIOB H
BCIIOMOTATEJIbHBIX aITOPUTMOB

U1l yIIpaBJieHus ucronHuresnaem Pobor
WM IPYTUMU UCTIOTHUTEISIMU, TAKUMH

PackpbIBaTh CMBICT H3y4aeMBbIX MOHSATU.
Pa3pabatbiBaTh nmporpaMmsl

JUTs1 00pabOTKU OJTHOMEPHOTO MacCHBa IEJIbIX
YHCell.

Ocy1ecTBIATh pa30UEHNE UCXOTHOM

3aJ1ayd Ha IoA3aJauu.
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kak Yepenaiika, YepTEXHUK U IPYTUMHU.
TabnuuHble BETUYUHBI (MACCHUBBI).
OnuaomepHbie MaccuBbl. COCTaBIICHHUE U
OTJa/IKa TIPOTPAMM, PEATH3YIOIINX THTIOBBIE
AJITOPUTMBI 00PaOOTKH OJTHOMEPHBIX YUCIOBBIX
MacCCHBOB,

Ha OJTHOM M3 SI3BIKOB MPOTPAMMHPOBAHUS
(Python, C++, ITackans, Java, C#, llIxonbHBIH
AnroputMudeckuit SI3bIK): 3aM10JIHEHNE
YHICIIOBOTO MAacCHUBA CIIy4aiilHBIMHU YHCIIAMH, B
COOTBETCTBHH C (hOPMYIIOH HITH ITyTEM BBO/IA
qrcell, HaX0KJIEHUE CYMMBbI 3JIEMEHTOB
MacCHBa, TUHEHHBIN ITIOMCK 3aJJaHHOT'O
3HAYECHHUSI B MACCUBE, MOICUYET IIEMEHTOB
MacCHuBa, YAOBIETBOPSIOIINX 33JaHHOMY
YCIIOBHIO, HAXOXKACHUE MHHUMAIBHOTO
(MakCUMaNbHOTO) 3JIEMEHTa MacCHBa.
CoptupoBka MaccuBa. O6paboTka

MMOTOKA JIAHHBIX:

BBIUHCIICHHUE KOJIMYECTBA, CYMMBI, CPETHETO
apumMeTHIeCcKoro, MUHUMAaJIbHOTO U
MaKCHUMAaJIbHOTO 3HAYEHUS DJIEMEHTOB

IOCJIEAOBATCIIbHOCTH,

Pa3pabarteiBaTh IPOTrpaMmBl,

cozieprKalue noAnporpaMmy(bl).
Ilpakmuueckue pabomut:

1. Cocmasnenue npoepamm

€ UCNONIL308AHUEM BCHOMO2AMENbHBIX
ajieopummoes ons ynpaeieHus UCNOJIHUmMeIAMU,

maxumu kax Pobom, Yepenawxa, Yepméncnux.

2. Cocmasnenue u omaaoKa npozpamm,
peanusylouwux munogvle aieopummbl
00pabomKu 0OHOMEPHBIX YUCTOBLLX
Maccueo8, Ha OOHOM U3 A3bIKOS
npoepammuposanus (Python, C++, [lackans,
Java, C#, [lIxonvnoiii Aneopummuveckuil
A3bik)

39



YIOBJIETBOPSIONINX 33JAHHOMY
YCJIOBHUIO

3.2 | Ynpasnenue 2 VYupasnenue. Curnain. O6patHas CBSI3b. PackpbiBaTh CMBICI H3y4aeMbIX TOHITHH.
[Tonmyuenue curHaiaoB oT HU(POBBIX TATYMKOB | AHAJIM3UPOBATH OTHOIICHUS B KUBOU MPUPOJE,
(kacaHwmsI, pacCTOSIHUSA, CBETA, 3BYKa U APYTOT0).| TEXHUYECKUX U COITHATBHBIX (IIKOJIA, CEMBS U
[Tpumeps! MCTIONB30BaHUS IPUHIIUIIA OOPATHOM| JIp.) CUCTEMAax
CBsA3H B CUCTEMAX yIIpaBJICHUA C HO3PII.IPII>1 YIIpaBJICHUSL.
TeXHUYCCKHMHU YCTPOUCTBAMU N3yuaTs mpumepsl poOOTH3UPOBAHHBIX CHCTEM.
C IOMOIIBIO JATYUKOB, B TOM YHCIIC B Ipakmuueckue pabomut:
POOOTOTEXHHKE. 1. 3naxkomecmeo c yuebHotl cpedoil pazpabomiu
[Tpumeps! poOOTHU3UPOBAHHBIX CUCTEM NPO2PAMM YNPABTICHUS OBUINICYUUMUCH
(cuctema yripaBieHUsl JBUKEHUEM pobomanmu
B TPAHCIIOPTHON CHUCTEME, CBAPOYHASI IMHUS
aBT03aB0/1a, AaBTOMATU3UPOBAHHOE
yIpaBJeHHE OTOIJICHUS JOMa, aBTOHOMHas
CHUCTEMa yIPaBJICHUS TPAHCTIOPTHBIM
CPEICTBOM
U Ipyrye CUCTEMBI)

Hroro no pazneny 8

Paznen 4. UndopMannoHHbIe TEXHOJIOTHH

4.1 | DNEeKTpOHHBIE 10 [TonsiTrie 00 AMEKTPOHHBIX TAOIHIIAX. THIIBI PackpeiBaTh CMBICH H3y4aeMbIX

TaOTHIIBI JAHHBIX B sTYCHKaX SJICKTPOHHOM TaOIHUIIBI. TTOHSATHH.

PenaktupoBanue u popmaTupoBaHue TAOMUL. | AHATU3UPOBATH MOJIb30BATEILCKHUI
Bcerpoennbie pyHKIMN 1151 TOUCKA uHTepderc MPUMEHIEMOro
MaKCcuMyMa, MIPOTPaMMHOTO CpeJICTBa B paboTe
MHUHHMYMa, CyMMBI U CPEIHETO C DJICKTPOHHBIMHU TAOJIUIIAMH.
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apupmeTrueckoro. COpTUPOBKA TaHHBIX B
BBIJICJICHHOM Jauana3ose. [loctpoenue
ararpaMm (TUCTOTpaMMa, KpyroBast
auarpamma, TodedHas ruarpamma). Beroop
tuna auarpammsl. [IpeoGpazoBanue Gopmyn
pu KonmupoBaHur. OTHOCUTEITbHAS,
abcouIt0THAs M CMEIIaHHAs aJIpecallysl.

Y c10BHBIE BBIYUCIICHUS B 3JIEKTPOHHBIX
tabmuax. CyMMHpPOBAaHHE U MOACYET

3H3‘-I€HPI§I, OTBCHUAIOIIUX 3aJaHHOMY YCJIIOBHUIO.

O6paboTka O0oNbIIX HAOOPOB JTAHHBIX.
UrcneHHOE MOICTTUPOBAHUE B JIEKTPOHHBIX
Ta0IMIAX

OnpenensiTb  yciaoBUST W BO3MOXKHOCTH
MPUMEHEHUS TMPOTPAMMHOTO CPEACTBA IS
pellleHrs THUIOBBIX 3ajJady B pabore
AJIEKTPOHHBIMU TaOIUITAMH.

BrIsBsTh 00111€€ U pa3inyus B pa3HbIX
MPOTPaMMHBIX TTPOIAYKTAX, MPEAHA3HAYCHHBIX
JUISL PEIIeHHsI OJTHOTO KJiacca (pa3HbIX KJIACCOB)
3a/1a4 B paboTe ¢ NIEKTPOHHBIMH TaOJIHUIIaMHU.
PenaktupoBath u (hopMaTUPOBATH JIEKTPOHHbBIE
TaOJTHUIIBL.

AHanM3upoOBaTh U BU3YAITH3UPOBATH IAHHEIC B
AJICKTPOHHBIX TA0JIHUIIAX.

BBINOTHATE B 3JIEKTPOHHBIX TaOIUIIAX PacuEThl
10 BBOJIUMBIM TIOJT30BaTeNIeM (hopMyiiam ¢
MCIOJIb30BaHNEM BCTPOSHHBIX (hYHKIIHIA.
OcyuiecTBIATh YUCIEHHOE MO/ICIMPOBAHNE

B MIPOCTHIX 3a7]a4ax U3 Pa3IMuHBIX
npeAMETHBIX oOsacteid. Ilpakmuueckue
pabomut:

1. B60o oannvix u popmyn, ogpopmnenue
maoauyol.

2. Copmupoexa u punompayus 0annwix 6
91eKMPOHHBIX MAOIUYAX.

3. Hocmpoenue duazpamm u 2paguxos
8 2/IeKMPOHHBIX MAOIUYAX.
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4. Boinonnenue pacuémoe no 6600UMbiM
noavsosamenem opmynam

C UCNONL3068AHUEM BCMPOCHHBIX
dynxyuil.

5. Obpabomxa 6onbuiux Habopos
OQHHBIX.

6. Yucnennoe mooenuposarnue

8 9NEeKMPOHHBIX MAOIUYAX

4.2 | UadopmanmoHHbie 1 Ponp nHGOpMAIIMOHHBIX TEXHOJIOTHI B PacKpbIBaTh CMBICIT H3y9YaeMBIX TOHATHIA.
TEXHOJIOTUU Pa3sBUTHHU 3KOHOMHMKH MHpPa, CTPaHHbI, O6CY)KI[aTB poib I/IH(i)OpMa]_II/IOHHI)IX TEeXHOJIOTUUN
B COBPEMEHHOM peruona. OTKpeIThIE 00pa30BaTEIbHbIE B COBpeMeHHOM Mupe. O6CyKaaTh 3HaUeHUe
00IIECTBE PeECypeBhL. OTKPBITBIX 00Pa30BATENBHBIX PECYPCOB U
ITpodeccun, cBa3anHble ¢ BO3MOKHOCTH UX HUCIIOJIb30BAHUS.
MH(QOPMATHKOM 1 AnHanu3upoBaTh HU(POBbIE HABBIKU, KOTOPBIMU
UH()OPMAIIMOHHBIMU TEXHOJIOTUAMU: BEO- JIOIDKEH 00J1a1aTh BBITYCKHHK IIKOJIBL.
JM3alHep, POTPAMMHCT, N3yuaTs npodeccun, cBI3aHHbIE
pa3paboTYUK MOOMIIBHBIX IPUIIOKEHUH, ¢ MHOPMATHKOM U HHPOPMALHOHHBIMHU
TECTUPOBUINK, APXUTEKTOP MPOTPAMMHOIO TEXHOTOITSIMAL
o0ecrieyeHus], CIeHUAINCT 110 aHAINU3Y JJaHHbIX, Ipaxmuueckue padomp:
CHUCTEMHBIN aJIMUHUCTPATOPD 1. Cosoanue npesenmayuu
o npogpeccusx, ceazannvix ¢ UKT
Uroro no pazneny 11
PesepBHOe Bpemst 1
OBIIEE KOJIMYECTBO 34
YACOB I1O ITPOTPAMME
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