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COILEP KAHUE OBYUYEHUSA YYEBHOI'O ITPEAMETA «MH®OPMATHUKA»

7 KIIACC

udpoBasi rpaMOTHOCTH

KommbioTep — yHHBEpCaJIbHOE BBIYHCIUTEIBLHOE YCTPOUCTBO, paboTaroIIee 1Mo
nporpamme. THUIBI  KOMIBIOTEPOB: MEPCOHAJIBHBIE KOMIIBIOTEPBI, BCTPOCHHBIE
KOMITBIOTEPBI, CYNIEPKOMIIBIOTEPbl. MOOMIIbHBIE YCTpolicTBa. TexHUKa O€30MacCHOCTH U
npaBuiia paboTHl Ha KOMITBIOTEPE.

OcHOBHBIE KOMIIOHEHTHI KOMIIBIOTEpA U UX Ha3HaueHue. [Ipoueccop. OnepaTuBHas
U JIOJITOBPEMEHHAs MaMsTh. Y CTPONUCTBA BBOJA U BbIBOJA. CEeHCOPHBINA BBOJI, JAaTUUKHU
MOOMJIBHBIX YCTPOMCTB, CPEACTBA OMOMETPUUECKON ayTEHTU(DHUKALIUH.

HcTtopusi pa3BUTHS KOMIBIOTEPOB U IMporpamMmHoro obecrneueHus. [lokonenus
KOMITbIOTEpOB. COBPEMEHHBIE TEHICHIIMH PA3BUTHS KOMITbIOTEPOB. CyNepKOMITbIOTEPHI.
[Tapayutennbabie  BblunciieHus. l[lepconanbHblii  kOMmbrOTEp. Ilpomeccop u  ero
XapaKTEepUCTUKU  (TaKToBasg  4acToTa, pa3psaHocTb). OrnepaTuBHas  MaMSTh.
JonroBpemMeHHasi mnaMsTh. YCTpoWCTBa BBOJa U BbIBoAa. OO0BEM XPaHUMBIX
JAHHBIX (ONEepaTUBHAs MaMsiITh KOMIIBIOTEpA, >KECTKUM JUCK W TBEPAOTEIbHBIN
HAKOIUTENb, MOCTOSIHHAS MaMsITh CMapTdOHA) U CKOPOCTh JIOCTYMA JJIS Pa3IUYHbBIX
BHU0B HOCHUTEIICH.

[IporpammHoe  oOecrieueHue  KoMmmbioTepa.  [lpukiiagHoe  mporpamMMmHOe
obecneduenne. CucreMHoe nporpaMMmHoe obecrnieueHune. CucTemMsl MPOrpaMMUPOBAHMUSL.
[IpaBoBass oxpaHa mporpaMMm M JaHHbIX. becruiaTHple W YCJIOBHO-OECIIaTHbBIE
nporpamMbl. CBOOOIHOE porpaMMHOE 00ecrieueHHE.

@aiinel 1 nanku (katajgoru). Tumbl ¢aitioB. CBolicTBa ¢aiiyioB. XapaKTepHbIC
pa3Mmepbl (ailioB  pa3nUYHBIX THUMNOB (CTpaHHWIA TEKCTa, »JJIEKTPOHHAs KHUTAa,
dboTorpadusi, 3aMuch MECHU, BUACOKIIUIL, TOJTHOMETPAKHBINA (PUITEM).

[Tpuntumnel noctpoenus ¢ainosbix cucteM. [loaHoe ums ¢aiina (manku, KaTanora).
[TyTs K ¢aiiny (manke, KaTaaory).

daitnoBeiii MeHepkep. PaboTa ¢ (aitmamu u mankamu (KaTajgoramu): CO3JaHHE,
KOIMPOBaHUE, MEpEeMEIlCHUe, IEePEMMEHOBAaHNE U ynajieHue (ailyloB U Manok
(xatanoros). Ilouck ¢aiinos.

ApxuBanus 1aHHbIX. Mcroap30BaHKne MporpaMM-apXruBaToOpoB.

KomneloTepasie BUPYCHl M JApyrue BpEJOHOCHBIE Mporpammbl.  [Iporpammsl
JUTSI 3aLUTHI OT BUPYCOB.

O0benuHeHne KoMIbIOTepoB B ceTh. Ceth MuTepHeT. Beb-cTpanuiia, BeO-cailT.
Crpykrypa anpecoB BeO-pecypcoB. bpaysep. [TouckoBbie cuctemsl. [lorck nndopmanmu
M0 KJIFOYEBBIM CJIOBaM U M0 M300pakenuto. JloctoBepHOCTh MHGOPMALIMH, TOTYYEHHON
u3 urepHera.

CoBpeMeHHbIE CEPBUCH MHTEPHET-KOMMYHUKALIHIA.

CereBoii 3THKET, 0a30BbIe HOPMbI UHPOPMALMOHHOW ITUKU U MpaBa Npu padoTe
B UnTtepuere. Ctpateruu 6e3onacHoro noeeaeHus B MiaTepuere.



Teoperuueckue 0CHOBBI HHPOPMATUKH

Nudopmanus — oAHO U3 OCHOBHBIX MOHSATUN coBpeMeHHOUW Hayku. MHbopmarus
KaK CBEJCHUS, MpeHAa3HAUYCHHbIE JII BOCIPHUSATUS YEJIOBEKOM, U WMH(pOpManus Kak
JTAaHHBIE, KOTOPbIE MOTYT ObITh 00pa0OTaHbl aBTOMATU3UPOBAHHOMN CHCTEMOM.

JIMCKpeTHOCTh J1aHHBIX. BO3MOXXHOCTH OMHMCAHUS HENPEPBIBHBIX OOBEKTOB H
MPOLIECCOB C TMOMOUIBI0 JUCKPETHBIX JaHHBIX. WH)opmanuoHHble MNpPOIECCH —
MPOLIECCHI, CBSI3aHHBIE C XpaHEHUEM, TPeoOpa30BaHNEM U Tepeaadeid JaHHBIX.

CumBon. Andaut. MomHocTs andaBurta. PazHooOpasue s3bIKOB U angaBUTOB.
EctecTBeHHbIE U opMalbHbIE SI3bIKU. ATIABUT TEKCTOB Ha PYCCKOM si3bIKE. [IBOMYHBIN
andabut. KommuecTBO pa3nuYHBIX CJIOB (KOJOBBIX KOMOWHAIMMK) (UKCUPOBAHHON
JUIMHBL B JBOMYHOM alipaBute. [IpeoOpazoBanue mnob0oro andaButra K JBOMYHOMY.
KonudecTBo pasznuyHbIX CJIOB (DUKCHPOBAHHOW JJIMHBI B ajdaBUTE OMpenelEHHOM
MOITHOCTH.

KonupoBanue cuMBOJIOB OJJHOTO ajipaBUTa ¢ MOMOIIBIO KOJIOBBIX CJIOB B JIPyroM
andasute, KoAOBas TabIUIA, JEKOAUPOBAHNE.

JBonunblit koa. [IpencraBieHue qaHHBIX B KOMIBIOTEPE KaK TEKCTOB B JBOMYHOM
andaBure.

Nudopmarnmonusiii 00b€M JaHHBIX. BUT — MUHHUMAaNbHAs €IUHUIA KOJIUYECTBA
uH(pOpMaIUKU — IBOUYHBIN pa3psan. bait, kunobaiit, MeradaT, rurabair.

CxopocTh nepeiaun JaHHbIX. EQWHUIBI CKOPOCTH nepeayn AaHHbIX. MckaxeHne
JAHHBIX TIPU TIepeayve.

KonupoBanue tekctoB. PaBHOMepHbI kon. HepaBHoMepnbiii koja. Komuposka
ASCIl.  BocbmubutHbie koaupoBku. Ilonstue o  kommpoBkax UNICODE.
JlexoaupoBaHue COOOIIEHWM C HMCIOJIb30BAaHUEM PAaBHOMEPHOIO M HEPABHOMEPHOTO
kona. Madopmanrionssiit 00bEM TEKCTA.

Konuposanue nera. [IBetoBeie Mmogenu. Moaenun RGB, CMYK, HSL. I'myouna
koauposaHus. [lamurpa.

PactpoBoe u BekTOpHOE TpeAcTaBiieHHe wu300pakeHui. Ilukcens. OreHka
MH(OPMAIMOHHOTO 00bEMa rpaMUeCKUX JTAHHBIX ISl pACTPOBOTO U300paKEHHUS.

KomupoBanune 3Byka. PaspsgHocte u wyacrora auckperusanuu. KommyectBo
KaHasioB 3anucu. Onenka nHHOPMAIIMOHHOTO 00BEMa 3BYKOBBIX (DAIIIOB.

AJITOPUTMBI U IPOrPAMMHUPOBAHUE

[Tonsarue anroputma. McomHUTENN AITOPUTMOB. AJITOPUTM Kak IJIaH yIPaBICHUS
VICTIOJTHUTETIEM.

CaoiictBa anroputma. CrnocoObl 3amucu anroputMa (CIOBECHBIM, B BUAE OJOK-
CXEMBI, IpOrpamMMma).

AJITOPUTMHUYECKUE KOHCTPYKIMU. KOHCTpyKUHMS «clenoBaHue». JIMHEHHbIN
anroput™. OrpaHUYEHHOCTh JIMHEHHBIX aJTOPUTMOB: HEBO3MOKHOCTh MPETYCMOTPETh
3aBUCHMOCTD I10CJIEIOBATEIBHOCTH BBIIOJIHAEMBIX JEHCTBUM OT UCXOAHBIX JAHHBIX.

KoncTpykuus «BeTBieHHE»: TMoOJiHAs W HemojiHas (opmbl. BeimonaHenue u
HEBBINIOJIHEHUE YCIOBUSL (MCTUHHOCTh M JIOKHOCTh BbICKa3biBaHus). IIpocTbie
Y COCTaBHBIE YCIIOBHS.



KoHCTpyKIlusi «MOBTOpEHME»: WUKIBl C 3aJaHHBIM YHUCJIOM [OBTOPEHUIA,
C YCJIOBHEM BBINIOJIHEHHUS, C IEPEMEHHOM ITUKJIA.

Bcnomorartenbabie  aliropuT™bl. Mcronb3oBaHue NapameTpoB Il HM3MEHEHMS
pe3ynbTaTOB pabOTHI BCIIOMOTaTENIbHBIX aJlTOPUTMOB.

AHaJINA3 AITOPUTMOB TSI HCTIOJIHUTEIICH.

BrlnonHeHre anropuTMOB BPYYHYHO MU Ha Kommbiorepe. CHHTaKCHYECKHE U
jgoruyeckue omuoOku. OTKas3bl.

Cucrema KOOpAMHAT B KOMIBIOTEPHOI rpaduke. MI3MeHeHre BETa MUKCEIIS.

['paduueckne NPUMUTUBBI: OTPE30K, MPSAMOYTOJBHUK, OKPYKHOCTh (KpyT).
CaoiicTBa KOHTYpa (1IBET, TOJIIMHA JTUHUU) U 3auBKU. [locTpoeHne unzoOpaxeHui
U3 rpaMuecKux MPUMUTHUBOB.

Hcnonp3oBanre MUKIOB JJisl TOCTpOoeHUs1 u3o0paxkeHuil. IIITpuxoBka 3aMKHYTOM
o0J1acTi mpocToi GopMbl (MPSIMOYTOJILHUK, TPEYTOJIBHUK C OCHOBAaHUEM, NTapAJIETLHBIM
OCH KOOpPJIMHAT).

[IpuHumnel aHuManuu. lcnosb3oBaHWE aHWUMAUWUA Ui UMUTAUW JIBUKCHUS
oOBeKTa. YIpaBiIeHUsI aHUMAIIUEH C TOMOIIBIO KIaBUATYPHI.

HNudopmanuoHHbIe TEXHOJIOT U

TexcToBble JOKYMEHTBI U MX CTPYKTYpPHBIE AJIEMEHTHI (CTpaHHIla, ab3al, CTpoKa,
CJIOBO, CHMBO).

TekcToBBIM  TpoIleCCOp — HHCTPYMEHT  CO3JaHUs, PEAAKTUPOBAHUS U
dbopmatupoBanus TekcToB. [IpaBuna Habopa TekcTa.

PenaktupoBanue Tekcta. CBoiictBa cuMmBojioB. Ilpudt. Tunsr mpudros
(pybOnenble, ¢ 3aceykaMu, MOHOIIMPUHHBIE). [lomyXupHOE W KypCHBHOE HauepTaHUE.
CpoiicTBa a03a1eB: rpaHMIlbl, a03aI[HbII OTCTYN, HHTEPBAJIbI, BoIpaBHUBaHUE. CTUIIEBOE
dbopmaTtrpoBaHue.

CtpyktypupoBanue wuHPOpMAIMK €  T[OMOIIBIO  CIHCKOB U TaOIuII.
MHuoroypoBHeBbIe criucKku. JloO6aBieHue TabINI] B TEKCTOBBIC JOKYMEHTHI.

BcraBka wu300pakeHWd B TEKCTOBBIE MOKyMeHTHI. OOTexkaHue wu300paxeHuit
TEKCTOM. BK/ItOU€HHE B TEKCTOBBIN IOKYMEHT AxarpaMm 1 Gopmyl.

[TapameTpsl cTpaHuUIbl, HyMmepaiusi crTpaHull. JloOaBineHWEe B JOKYMEHT
KOJIOHTUTYJIOB, CCHUIOK.

[IpoBepka mnpaBonucanus. PaccraHoBka mnepeHOCOB. [0JI0COBOM BBOJ TEKCTA.
Onrtuueckoe pacno3HaBaHue TekcTta. KommbroTepHblii miepeBoa. Mcmonb3oBaHue
cepBucoB MuTepHere 1151 00pabOTKH TEKCTA.

3HaKOMCTBO ¢ rpaduyeckuMu pegakropaMu. PactpoBsie pucynku. Mcnosib3oBanue
rpaduyecKuX MPUMHUTHUBOB.

Onepauuu peaakTUpoBaHUsI TpapUUYECKUX OOBEKTOB, B TOM 4YHUCIE IU(POBBIX
dboTtorpaduii: ©3MEHEHHE pa3Mepa, 00pe3Ka, TOBOPOT, OTpakeHHe, padboTa ¢ 00IacTIMU
(BbIZICJICHUE, KOMUPOBAHHWE, 3allMBKAa IIBETOM), KOPPEKIMS I1IBETa, SPKOCTU H
KOHTPACTHOCTH.



Bexropnas rpaduka. Co3gaHue BEKTOPHBIX PHUCYHKOB BCTPOSHHBIMHU CPEICTBAMHU
TEKCTOBOT'0 MPONECCOpPA WU APYTUX Iporpamm (mpuiioxkeHuid). JlobaBieHne BEKTOPHBIX
PUCYHKOB B JJOKYMEHTHI.

[ToaroroBka My apTUMEIUUHBIX NTpe3eHTaIui. Cnaiiy. JloOaBieHue Ha ciaai] TeKCTa
U n300paxkenuii. Pabora ¢ HECKOIBKUMU ClaliIaMu.

JloGaBiieHure Ha Cilaiil ayAMOBHU3YaJIbHBIX JaHHBIX. AHUMAIMs. [ UepCChIIKY.

8 KJIACC

Teopernueckne 0CHOBbI HH(POPMATHKH

[lo3umoHHbIE U HEMO3UIIMOHHBIE CUCTEMBbl cuucieHus. AmndaBut. OcHOBaHUE.
Paspépuyras ¢opma 3ammcu uucia. llepeBog B JCCATHUHYIO CHUCTEMY YHCE,
3aMMCaHHBIX B IPYTUX CUCTEMAaX CUUCIICHUSI.

Pumckas cuctema cuucieHus.

JIBonuHasg cucteMa cuuciieHus. llepeBoj HaTypalbHBIX YHCENI B JABOMYHYIO
cucteMy cuucieHus. Bocbmeprnunas cuctemMa cuucinenus. llepeBon  umcen
U3 BOCBMEPUYHOM CHCTEMBI B JBOMYHYI) U JCCATUYHYIO CHUCTEMbl U OOpaTHO.
[llecTHaguaTepuyHas cucteMa cuucieHus. [lepeBon uucen U3 IMIECTHAALATEPUYHOU
CHUCTEMBbI B IBOUYHYIO, BOCbMEPUUHYIO U JIECATUYHYIO CUCTEMbI U 0OPATHO.

ApudmMernyueckre onepanuy B JBOUYHOM CUCTEME CUUCIICHHUS.

[Ipencrapienue nenbix yncen B P-u4HbIX cucTeMax cuucieHus. ApudpMeTHIecKue
onepanuu B P-UUHbBIX cUCTEMax CUUCIIECHUSI.

Jlornueckue  BbICKa3biBaHWA.  Jlormueckne  3HAYECHHS  BBICKa3bIBAHUM.
DONeMeHTapHble U  COCTaBHbIE BbICKa3biBaHMWs. Jlornueckue omepanuu:  «u»
(KOH'BIOHKIIMS, IOTUYECKOE YMHOKEHHUE), «UIN» (AU3BIOHKIIHUS, JIOTHYECKOE CII0KEHHE),
«He» (JIOTMYECKOe OTPHIIAHHUE), «UCKITIoUaroliee Win» (CIOKEHHE MO MOAYIo 2),
«UMIUTAKAIs»  (ClIeIOBaHME), <«OKBUBAJICHIMS»  (JIOTUYECKash PaBHO3HAYHOCTD).
[Ipuopurer normyeckux onepauuii. OmnpeneneHHe HUCTUHHOCTA  COCTABHOIO
BBICKA3bIBAHUSI TMPU MU3BECTHBIX 3HAYCHUSX MCTUHHOCTH BXOJAIIUX B  HETO
AJIEMEHTAPHBIX BHICKA3bIBAHUH.

Jlornueckue BolpakeHus. [IpaBuna 3anucu 10orudeckux BoipaxkeHuil. [loctpoenue
TaOJIUIl UCTUHHOCTHU JIOTUYECKUX BBIPAXKEHUU. YTIPOIIEHUE JIOTUYECKUX BBIPAKCHUM.
3akoHbl anreOpbl JOTUKU. [locTpoeHue JIOTMYeCKMX BBIPAKEHUNW 1O TabiIuIe
UCTUHHOCTH.

Jlormyeckue 37a€MEeHThl. 3HAKOMCTBO C JIOTUYECKHUMHU OCHOBaMHU KOMIIBIOTEPA.
Cymmarop.

AJITOPUTMBI U IPOTPAMMUPOBAHUE

S3p1k nporpammupoBanus (Python, C++, Java, C#). Cucrema mporpaMMupOBaHHUS:
peaaKkTop TEKCTa MporpaMM, TPAHCIATOP, OTIAAUHUK.

Ilepemennas: Tum, wums, 3HadeHue. Llenble, BENIECTBEHHbIE W CUMBOJBHBIE
MEpEMEHHBIE.



Onepatop mnpucBauBaHus. ApudMETHUECKHE BBIPAKECHUS U TOPSAOK UX
BbrurcieHus. Onepanuu C IeNbIMH YKCIaMH: [EJIOYUCICHHOE JEJNEeHHe, OCTaTOKOT
nenenus. [IpoBepka 1e1MMocTH OJHOrO LEJTIOT0 YHCIIa Ha IPYTOoe.

Omnepariu ¢ BENIeCTBEHHBIMH YHCIaMU. BcTpoeHHbIE (yHKITNN.

Crnyuaiinble (TiceBIOCTyYaiiHbIe) YnCTa.

BerBnenus. CoctaBHbI€ yCIOBUSA (3aMHUCh JOTUYECKUX BBIPAXKEHUN HA M3y4aEMOM
S3BIKE TpOTpaMMupoBaHust). HaxokneHne MUHUMyMa M MakCUMyMa U3 JIBYX, TPEX U
4eThIpEX umucen. Pemenue KkBagpaTHOTO ypaBHEHUS, UMEIOIIETO BEIICCTBEHHBIC KOPHHU.
Jlornueckue nepeMeHHbIE.

JlmanoroBasi oTJIagka MPOTPaMM: IOIIATOBOE BBIMIOJHEHUE, MPOCMOTP 3HAYCHUN
BEJIMYMH, OTJIaJ0YHBIA BHIBOJI, BEIOOP TOYKM OCTaHOBA.

Hukn ¢ ycnoBueM. Anroputm EBKimzaa a1 HaxoXJI€HUS HAUOOJBIIEro OOLIEro
JEMUTEN JBYX HATypaJIbHBIX 4Hcel. Pa30ueHne 3amucu HaATypadbHOTO dYHCIIA
B IO3UIIMOHHOW CHCTEME C OCHOBAHMEM, MEHBIIMM WM paBHbIM 10, Ha OTAEIBHBIC
1udpsel. PazinokeHne HaTypalTbHOTO YHCIIa HA TIPOCTHIE COMHOKHUTEIIH.

[{uki1 ¢ mepeMeHHON. AJITOPUTM MTPOBEPKHU HATYPATBHOTO YUCIIA HA TIPOCTOTY.

Ananu3 anroputMmoB. OnpeneraeHrue BO3MOKHBIX pe3yJbTaTOB pabOThl alropuT™Ma
npy 3aJaHHOM MHOXECTBE BXOJHBIX [IaHHBIX, OMPEJEICHUE BO3MOXKHBIX BXOJHBIX
JAHHBIX, TPUBOSIIUX K JAHHOMY pe3yJIbTaTy.

OOpaboTka TMOTOKAa JIaHHBIX: BBIYUCICHHE KOJMYECTBA, CYMMBI, CPEIHETO
apu(PMETUYECKOTO, MHUHUMAJILHOTO ¥ MaKCHUMaJIbHOTO 3HAYEHHM  DJIEMEHTOB
MOCJIEIOBATEILHOCTH, YOBJICTBOPSIONINX 33JAHHOMY YCJIOBHIO.

OO6paboTka CUMBOJBHBIX JaHHbIX. CHMBOJIbHBIE (CTPOKOBBIE) TIE€PEMEHHBIC.
[TocumBonbHas 00paboTka cTpok. [Toacd€r 4acToThl MOSIBJICHUS CHUMBOJIA B CTPOKE.
Bcerpoennsie pyHkimm s 06paboTKu CTPOK.

Tabnuuneie BenuuuHbl (MaccuBbl). OmHoMepHbIe MaccuBbl. (CocCTaBlIeHUE W
OTJIaJIKa TPOTPaMM, PEATU3YIOMIUX TUIIOBBIE AJTOPUTMBI OOpPAOOTKH OJHOMEPHBIX
YHCIIOBBIX MACCHBOB, Ha OJTHOM M3 sI3bIKOB IporpammupoBanus (Python, C++, Java, C#):
3aIoOJHEHUE YHMCIIOBOTO MAaCCHBa CIyYalHBIMU YUCJIaMH, B COOTBETCTBUH C (hOpMYIION
WM TyTEM BBOJIA YMCEN, HAXOXJACHUE CYyMMBI 3JIEMEHTOB MAacCHBA; JIMHEWHBIN MOUCK
33JIaHHOTO 3HAYEHUS B MACCHBE, MOJCYET AJIEMEHTOB MAaCCHUBa, YJIOBIETBOPSIIOIINX
3aJlaHHOMY VYCJIOBHUIO, HAaxOXKJIEHHE€ MUHUMAJIHLHOTO (MaKCUMAaJbHOTO) OJJIeMEHTa
MaccuBa.

[ToHsATHE O CIIOKHOCTH aJITOPUTMOB.

NudopmanuoHHbIe TEXHOJIOTUH

[Tonsitue 00 >JMEKTPOHHBIX TabnuIax. THUIBI JAaHHBIX B sSYEHKaX DJICKTPOHHOU
tabnunpl. PemaktupoBanne u (opmatupoBanue Tabmui. BceTpoennwsie  GyHKIIUU
JUIST TIOMCKa MaKCUMyMa, MHHUMyMa, CYMMBI M CpEIHETo apu(MeTHUecKoro.
CoptupoBka 1 GUIBTpAIKs JAaHHBIX B BBIJIEJICHHOM nuama3one. [loctpoenne nuarpamm
(rucrorpaMma, KpyroBas quarpaMma, ToueuHas guarpaMmma). Beroop tuma quarpaMmel.

[IpeobpazoBanue ¢dopmyn npu kKonmupoBaHuu. OTHOCHUTENbHAs, aOCOJIIOTHAs U
CMEIIaHHas ajpecalus.
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Hu¢posBas rpaMOTHOCTH

I'mob6anehas cetb MuTepHeT. IP-aapeca y3noB. CeTeBoe XpaHeHHe TaHHbIX. MeTOIbI
MHUBUYAIbHOTO U KOJJIEKTUBHOTO pa3MellleHus HOBOM nH@opmanuu B MHTepHEeTE.
Bonbiivie nanHpie (MHTEpHET-IaHHbIE, B YACTHOCTHU JaHHBIE COIIUANBHBIX CETEH).

Pa3zpabotka BeO-cTpanun. fA3pik HTML. CtpykTypa BeO-cTpaHuUIlbl. 3arojIOBOK U
Teno cTpaHullpl. Jlormdeckas pa3Merka: 3arojoBKkd, abO3anpl. Pa3paboTka cTpanwuil,
coJiep KallluX PUCYHKH, CIUCKUA U TUTIEPCCHUIKH.

[lonsitue 00 wuHPOPMALMOHHON O€30MacCHOCTU. YTpo3bl HHGOPMAIIMOHHON
0€30MMacCHOCTH MPHU paboTe B rI100aNBHON CETH U METOIbI IPOTUBOACHCTBUS uM. [IpaBuia
Oe3omacHoi ayreHTU(UKauu. 3amumra JIndyHoi napopmanuu B MIHTepHeTte. be3onacHbie
ctpareruu noseaeHus B Uurepuere. [penynpexaenrne BoBIeYeHNS B I€CTPYKTUBHbBIC U
KPUMHUHaJIbHBIE (POPMBI CETEBOM aKTUBHOCTH (KMOEpOYIUTHHT, (GUIITUHT U IpyTUe (GOPMBbI
CETEBOI aKTUBHOCTH).

Buner nesrensHoct B MuTepHete. MHTEepHET-CEpPBUCH: KOMMYHHUKAIMOHHBIC
CEpBUCHI (ITOYTOBAsI CIyk0a, BUJICOKOH(MEPEHIIMU W JPYTHE€ CEPBUCHI), CIPABOUYHBIC
CIIyObl (KapThl, paclUCaHusl U APYTHE), MOUCKOBBIC CIYKOBI, CIIy>kKObl OOHOBIICHUS
nporpaMmmMHoro ooecnedeHusi. CepBUCHI TOCYIapCTBEHHBIX YCIYT.

O6aunble Xxpanunuiia gaHHBIX. CpeJcTBa COBMECTHON pa3pabOTKU OKYMEHTOB
(onnaiiH-oducsr). [IporpammHoe o0ecrieueHne Kak BeO-CepBUC: OHIAHHOBBIEC TEKCTOBBIC
U Tpapuueckre peakTophbl, Cpebl pa3paboTKU MPOTpaMM.

Teoperndyeckne 0ocCHOBbI HHPOPMATHKH

Monens. 3amaum, pemaeMble ¢ HoMOUIbl0 MojaenupoBanus. Kiaccudukauuu
Mojeneil. MarepuanbHble (HaTypHbIe) U MH(OpPMallMOHHBIE Mojenu. HenmpepbiBHBIE U
TUCKpeTHBIE Mojienu. Mimutanmonnsie Moaenu. Mrpossie mogenu. OlieHKa COOTBETCTBUE
MOJIeJI MOACIUPYEMOMY OOBEKTY U LIETSIM MOJEIUPOBAHUS.

Tabnuunsie Mogenu. Tabnuiia Kak MpecTaBICHUE OTHOIIICHUSI.

basbl nanHbpix. OTOOp B TaOIMIIE CTPOK, YAOBIETBOPSIOUIUX 33JaHHOMY YCIJIOBHIO.
Pazpabotka ogHoTabnmnuHoi 06a3bl gaHHBIX. COCTaBIIEHHE 3alpocoB K 0asze JaHHBIX
C MOMOUIBIO0 BU3YaJIbHOT'O PEAAKTOPA.

I'pad. Bepumna, pedpo, nytb. OpreHTUPOBAHHBIE U HEOPUEHTUPOBAHHBIE Tpa(dBbI.
Jnuna (Bec) pebpa. BecoBast maTpuna rpada. JyinHa nytu Mexay BeplinHamu rpada.
[Touck ontumanbHoro mytu B rpade. HauanbHas BepiiMHa (MCTOYHMK) M KOHEYHAs
BeplIMHA (CTOK) B OpPHUEHTHUPOBAHHOM Tpade. BriuncineHue KoauyecTBa MyTel
B HaIIPaBJICHHOM allMKIN4YEeCKOM rpade.

HepeBo. Kopenb, BepinHa (y3en), JHUCT, peOpo (ayra) nepeBa. BeicoTa nepera.
[Tognepeso. Ilpumepsl ucnosib3oBaHusi AepeBbeB. [lepedop BapuaHTOB C MOMOIIBIO
niepeBa.

[TonsiThe MareMaTH4ecKOM MOJEIU. 3aJadd, pellaeMble ¢  MOMOUIBIO
MaTEeMaTHYeCKOTO (KOMITBIOTEPHOT0) MojaenupoBanus. OTinyne MaTeMaTHYeCKOn
MOJIEJIM OT HAaTYPHOUM MOJIENIA U OT CJIOBECHOTO (JIUTEPATYPHOTO) OMUCAHUS 00BEKTA.



OTanel KOMIIBIOTCPHOTI'O MOJCIIMPOBAHMA: IIOCTAHOBKA 3ajladiv, IIOCTPOCHHUC
MaTEMaTHYECKOM MOACIIM, IIpOrpaMMHass pcaanu3anusi, TCCTUPOBAHHUC, IIPOBCACHHC
KOMIIBIOTCPHOT'O SKCIICPUMCHTA, aHaJIU3 €0 pE3yJIbTATOB, YTOYHCHUC MOJICIIN.

AJITOPUTMBI ¥ IPOrPaMMHPOBaHHe

Pa3Ouenue 3anaun Ha moA3agaun. BcnoMmorareabHbIe alrOPUTMBI (TIOAPOTPAMMBI,
npoueaypsl, Qynkmun). [lapameTpbl Kak CpeACTBO M3MEHEHHUS PE3yNbTaTOB pPabOTHI
nojnporpaMmsel. Pesynprat pyHkumu. Jlorndyeckue GpyHKInU.

Pexypcus. PexkypcuBHble moamporpaMmsel (Ipoueaypsl, (yHKIUHU). YCIOBUE
OKOHYaHHUs peKypcuH (06a3oBble ciydan). [[ppumenenue pexypcuu st nepedopa BapruaHTOB.

CoptupoBka MaccuBOB. BcTpoeHHBIE BO3MOXHOCTH COPTUPOBKH BBIOPAHHOTO
A3bIKA IPOrPaMMHUPOBAHUSL.

JIBOMYHBIN TIOUCK B YIIOPSIIOYEHHOM MACCHUBE.

JIBymepHble MaccuBbl (MaTpuIlbl). OCHOBHBIE AJITOPUTMBI OOPaOOTKH JIBYMEPHBIX
MacCUBOB (MaTpull): 3allOJIHEHUWE JBYMEPHOTO MacCUBa CIydyalHbIMM YHUCIAMU U
C UCMOJIb30BaHUEM (HOPMYJI, BEIUUCICHUE CYMMBI 3JIEMEHTOB, MUHUMYyMa U MaKCUMyMa
CTPOKH, CTOJNOLA, TMana3oHa, MOUCK 3aJaHHOro 3HaueHusl. COpTHpPOBKA MO HECKOJIBKUM
KpUTEpUsM (YPOBHSIM).

JluHaMuuyeckoe  NIporpaMMUpOBaHUE.  3aJaud, pellaeMble C  [OMOIIBIO
JTUHAMHYECKOTO MPOTPAaMMHPOBAHUS: BEIYHCIICHUE (DYHKIINH, 3aJaHHBIX PEKYPPEHTHOMN
bopMyI10ii, MOACUET KOJMUECTBA BAPUAHTOB, BEIOOP ONTUMAJIBLHOTO PEILICHUSI.

VYopasnenue. Curnan. OOpaTHast cBs3b. I[lonmydyeHue curHaioB OT LU(POBBIX
JaTYNKOB (KacaHMs, pacCTOSIHUSA, CBETa, 3ByKa U Apyroro). IlpumMeps! ucrnonb3oBaHUs
NPUHIINAIIA OOpAaTHOW CBSI3W B CHCTEMax YIPaBJICHHUS TEXHUYECKHMMH YCTPOWCTBaMH,
B TOM uuciie B poOoToTexHuke. [Ipumepbl poOOTHM3UPOBAHHBIX CHUCTEM (CHUCTEMa
yIpaBlIeHUS] IBMKCHHEM B TPAHCIOPTHOM CHCTEME, CBapoyHas JMHHUS aBTO3aBOJA,
aBTOMATHU3MPOBAaHHOE YIpPABJIICEHWE OTOIUIEHUEM JOMa, AaBTOHOMHAs CHCTEMa
yIpaBJICHUS] TPAHCIOPTHBIM CPEJICTBOM U IPYT'HE CUCTEMBI).

HNudopmanuoHHbIe TEXHOJIOT U

YcnoBHBIE BBIYHMCICHUS B JJEKTPOHHBIX TaOnuiax. CyMMHUPOBaHHME U TOACYET
3HAYEHUI, OTBEYAIOIINX 33JJaHHOMY yciioBHI0. OOpaboTka 00bINX HAOOPOB JaHHBIX.

JlnHaMu4yecKkoe MporpaMMHUPOBAHUE B DJIEKTPOHHBIX TaOIUIIAX.

YucneHHOe MOAETMPOBAHHWE B DJCKTPOHHBIX Tabmuiax. UuclIeHHOe pelieHue
ypaBHEHHUH C MOMOIIIBIO To100pa napameTpa. [lorck onTuMaabHOTO pelieHusl.

Pone wHGOPMAIIMOHHBIX TEXHOJIOTHMH B pPa3BUTHHM DKOHOMHUKH MHpA, CTpPAHBI,
peruoHa.

OTtkpeIThIe 0Opa3oBarenabHbIe pecypcehl. [Ipodeccun, cBsizannbie ¢ HHOOPMATHKOM
u WHGOPMAIMOHHBIMU TEXHOJOTUSMHU: BeO-IAU3aliHEp, MPOTPAMMUCT, Pa3zpabOTUHK
MOOWJIPHBIX TIPUTIOKEHUH, TECTUPOBIIUK, apXUTEKTOP MPOTPAMMHOIO ObOecreueHus,
CHEIUAIKCT 110 aHAU3Y JaHHBIX, CHCTEMHBIN aJIMUHUCTPATOP.

3HAKOMCTBO C TIEPCIICKTUBHBIMU HANpPABJICHUSIMH Pa3BUTHS HHPOPMAIMOHHBIX
TEXHOJIOTUI (HAa TPHUMEPE HCKYCCTBEHHOTO HHTEIIEKTa W MAIIUHHOTO OOYYEHWS).
CucTteMbl YMHOTO TOpoJia (KOMIIBIOTEPHOE 3pEHHUE U aHAIU3 OOJIBIINX JAHHBIX ).



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBbI
IO HTH®OPMATHUKE HA YPOBHE OCHOBHOI'O OBLHIET'O
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

B pesynbrare uzydenust ”HGOpMaTUKH Ha YPOBHE OCHOBHOTO OOIIIETO 00Opa30oBaHUs
y oOyyaromierocs 0yyT cpopMHUpPOBaHBI CAEAYIOMINE TUYHOCTHBIE PE3YIbTaThl B HACTH:

1) naTpHOTHYECKOTO BOCTIMTAHMS

[IEHHOCTHOE OTHOIIIEHHE K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY U
HAy4YHOMY HACIIe[IMI0, TOHUMaHWE 3HAaYeHUs HWH(DOpPMATUKU KaK HAyKd B KU3HU
COBPEMEHHOr0 0OIlecTBa, BIAJCHUE JOCTOBEpHOM HHGPOpMAIMEH O TMepeoBbIX
MHUPOBBIX M  OTEUECTBEHHBIX JIOCTIDKCHHMSIX B  00JacTM HUHPOPMATUKH U
UH(OPMAITMOHHBIX TEXHOJIOTUH, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUSIX O LU(PPOBOIt
TpaHchOopMaIi COBPEMEHHOT0 00111ecTBa

2) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHMSA:

OPUEHTAIMS HA MOPAIBHBIE IIEHHOCTH W HOPMBI B CHUTYAIMAX HPABCTBEHHOTO
BBIOOpPA, TOTOBHOCTh OLICHUBATh CBOE IMOBEICHHUE M MOCTYIKH, a TAaKKE MOBEACHUE U
MOCTYINKMA JAPYTUX JIIOJEW C MO3WUIIMM HPABCTBEHHBIX W MPABOBBIX HOPM C YYETOM
OCO3HAHUA TOCIEACTBUUA IOCTYIIKOB, aKTMBHOE HEMPUSTHUE ACOLMAJIBbHBIX MOCTYIKOB,
B TOM uncie B IHTepHere;

3) rpa’kaIaHCKOTr0 BOCTIMTAHHUS:

NpPECTaBICHUE O COIMAILHBIX HOpPMaX M MPaBHJIaX MEKIMYHOCTHBIX OTHOIICHHIMA
B KOJUICKTUBE, B TOM YHCJEC B COIHMAIBHBIX COOOIINECTBAX, COOJIOJCHUE MPABUII
0e30macHOCTH, B TOM 4YHCJIC HaBBIKOB Oe30macHOro moBeicHus B VHTepHeT-cpene,
TOTOBHOCTb K Pa3HOOOPA3HOW COBMECTHOM JIEATCILHOCTH TPHU BBIMOJIHCHUH YYCOHBIX,
MO3HABATEIbHBIX  3aj1adY, CO3JIaHUH y4eOHBIX MIPOCKTOB, CTpEeMIICHHUE
K B3aMMOIOHUMAHHUIO W B3aWMOIIOMOIIM B TPOIECCE 3TOW y4eOHOH esATeNbHOCTH,
TOTOBHOCTb OIICHMBATh CBOE TMOBEACHHWE M TOCTYNKH CBOUX TOBAPHINEH C MO3UIUH
HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHHUS TIOCIICACTBHI MOCTYIKOB;

4) HeHHOCTH HAYYHOT'O MO3HAHMSA:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHUECKUX TMpeCTaBleHud 00 uHdopmauwy,
WH(OPMAITMOHHBIX MPOIEccaX U WH(DPOPMAIMOHHBIX TEXHOJOTHSIX, COOTBETCTBYIOIINX
COBPEMEHHOMY YPOBHIO Pa3BUTHS HayKHd M OOIECTBEHHOW MPAKTUKU U COCTABIISIOIINX
0a30BYyI0 OCHOBY JIJIsl TOHUMAHUS CYIIIHOCTHA HAYYHOW KapTHUHBI MUPA;

HMHTEpEC K OOYUYCHUIO Y TIO3HAHUIO, JTF0003HATEITLHOCTh, TOTOBHOCTh M CIIOCOOHOCTH
K €caMOOOpa30BaHMIO, OCO3HAHHOMY BBIOOpPY HAMpPaBIECHHOCTH U YPOBHSA OOYy4ECHHS
B JIaJbHEUIIIEM;

OBJIAJICHUE OCHOBHBIMHU HaBBIKAMH HMCCIICOBATEIIBCKOMN NIEATETLHOCTH, YCTAaHOBKA
Ha OCMBICJICHHUE OIbITa, HAOJIOJCHHM, TIOCTYIIKOB M CTPEMJICHHE COBEPIIEHCTBOBATH
MyTH TOCTHKCHUS WHANBUYATBHOTO U KOJUIEKTHBHOTO OJIarOmoIyvus;



c(OpMUPOBAHHOCTh HMHGOPMAIMOHHON KYJbTYpPbl, B TOM 4YHCJIE HAaBBIKOB
CaMOCTOSITENILHOM pabOThl C y4eOHBIMU TEKCTaMH, CIPABOYHOW JIUTEPaTypoH,
pa3HOOOpa3HBIMU CpPEACTBAMH HMH(DPOPMAIIMOHHBIX TEXHOJIOTUH, a TakkKe YMEHHUs
CaMOCTOSITENIFHO OMpPENENsATh LEeTHM CBOEro OOydeHUus, CTaBUThb U (POPMYIUPOBATH
JUIs ce0s HOBBIE 3a7]a4l B yu€0€ M M03HABATEIbHOM IEATEIbHOCTH, pa3BUBATh MOTUBBI U
MHTEPECHI CBOEH MO3HABATEIILHON JIEATENBHOCTH;

5) ¢opMupoBaHUs KYJIbTYPbI 310POBb:

OCO3HaHWE IIEHHOCTU U3HHU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3/I0POBBIO,
yCTaHOBKa Ha 37I0POBBIM 00pa3 *KU3HU, B TOM YKCIIE U 32 CUET OCBOCHUS U COOJIOACHUS
TpeOoBaHMi  Oe30macHOW  OSKCIUTyaTalldd  CPEACTB  HMH(DOPMAIMOHHBIX U
KOMMYHUKAIIMOHHBIX TEXHOJIOTHIA;

6) TPyA0BOr0 BOCTIMTAHHA:

UHTEpPEC K TMPAKTUYECKOMY H3y4eHHIO Tmpodeccuii u Tpyaa B cdepax
poecCUOHANIbHOM JESITENBHOCTH, CBI3aHHBIX ¢ MH(HOPMATHKOM, MPOrpaMMUPOBAHUEM
U  HUHPOPMALMOHHBIMU TEXHOJIOTUSIMH, OCHOBAaHHBIMM Ha JIOCTHDKCHHUSX HAyKU
UH(OPMATUKU U HAYYHO-TEXHUYECKOTO MPOTpecca;

OCO3HaHHBINA BHIOOP U MOCTPOCHUE WHIUBUIYAIBHOU TPACKTOPUHM OOpa3oBaHUs U
YKW3HEHHBIX IJIAHOB C YYETOM JIMYHBIX U OOLIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEIH;

7) IKOJIOrHYECKOro BOCIIMTAHHUS:

0CO3HaHHME TI00AJTBLHOI0 XapaKTepa IKOJIOTUUECKUX MPOOJIEM U ITyTel UX pelieHus,
B TOM YHCJIE C Y4ETOM BO3MOXKHOCTEM HMH(POPMAIMOHHBIX U KOMMYHHUKAITMOHHBIX
TEXHOJIOT UM,

8) aganTanuu o0yJarmerocss K H3MeHsIIOIIUMCS YCJIOBUSIM COIMAJILHOM Cpe/Ibl:

OCBOCHHE OOYYAIOIIMMUCS COIMATIBLHOTO OTBITa, OCHOBHBIX COIIMAJIBLHBIX POJICH,
COOTBETCTBYIOIIUX JACSITEIILHOCTH BO3PACTa, HOPM M MPABUJT OOIIIECTBEHHOTO TTOBEICHNUS,
dbopM couuanbHOM KM3HM B TPyMIax U COOOIIECTBaX, B TOM YHCIE CYIIECTBYIOIINX
B BUPTYaJIbHOM MPOCTPAHCTBE.

METAINIPEAMETHBIE PE3YJIbTATbBI

MeranpeaMeTHble  pe3yJbTaTbl  OCBOEHUA  00pa30BaTEIbHOM  MPOrpamMmbl
no UH(pOpMaTUKE OTPa)KalOT OBJA/ICHUE YHHUBEPCAIbHBIMU YYEOHBIMHU JEUCTBUAMU —
MTO3HABATEJIbHBIMA, KOMMYHUKAaTUBHBIMH, PETYJISITUBHBIMH.

Ilo3HaBaTebHbIC YHUBEPCAJbHbIC Y4eOHbIC ACHCTBUS
Bba3oBbie joruveckue 1eMCTBUS:

YMCHHC OIIPCACIIATHL IMOHATHA, CO3/1aBaTh O606IHCHI/I$[, YCTaHAaBJIMBATh aHAJIOTUH,
KJacCUu(UIMPOBaTh,  CaMOCTOSITEIBHO  BBIOMpaTh  OCHOBaHUSI U KPUTEpUHU
JJIA KJ'IaCCI/I(l)I/IKaHI/II/I, YCTaHaBJIIMBATb IPHUYUHHO-CIICACTBCHHBIC CBsA3HM, CTPOUTDH
JIOTMYCCKHEC PACCYKACHUSA, IPOBOANTE YMO3AKIIIOUYCHUS (I/IHJIYKTI/IBHBIC, ACAYKTHBHBIC 1
110 aHAJIOTUH) U BBIBOJIBL;
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yYMEHHE CO3/7]aBaTh, IPUMEHITh U MPEeoOpa30BbIBATh 3HAKM M CHUMBOJIBI, MOJEIU U
CXEMBI I pelIeHus] yUeOHbIX U MMO3HAaBaTeNIbHbBIX 3a/1a4;

CaMOCTOSTENIbHO BBIOMpATh CHOCOO perieHust y4deOHOW 3amauu  (CpaBHUBATh
HECKOJIbKO BapHaHTOB pEIIEHHUs, BbIOMpaTh HauOosiee MOAXOAAIMIMN ¢ y4ETOM
CaMOCTOATENILHO BBIJIEJIEHHBIX KPUTEPHEB).

Ba3oBnle ucciaeaoBarTe/ibCKue 1eMCTBUSA.

dbopMynHpoBaTh BOMPOCH], (UKCUPYIOMIHE pa3pblB  MEXAY pPEATbHBIM U
JKeJaTeIbHBIM COCTOSTHUEM CHUTYyalluu, OOBEKTa, M CaMOCTOSTEIbHO YCTaHABIMBAaTh
HCKOMOE U JIJAHHOE;

OIICHMBATh HAa MPUMEHUMOCTH ¥ JOCTOBEPHOCTH HH(POPMAITHIO, TTOJTYICHHYIO B X0OJI€
HCCJICIOBAHMS;

MPOTHO3UPOBATh BO3MOKHOE JaJIbHEHIIEE pa3BUTHE MPOIECCOB, COOBITUNA U HX
MOCJIEACTBUS B AQHAJIOTMYHBIX WM CXOJHBIX CHUTYallUsIX, a TAaKXE BBIJBUTaTh
MIPEO0JIONKEHUS 00 UX Pa3BUTHH B HOBBIX YCIIOBHSIX M KOHTEKCTaX.

Pabora ¢ undopmanueii:

BBISIBIISATE  JeUUUT UWHOOpPMAIMK, JaHHBIX, HEOOXOJUMBIX [JIsl PpEeIIeHUs
MOCTaBJICHHOM 3aJ1a4M;

MIPUMEHSTH Pa3IMYHbIE METOJIbl U HHCTPYMEHTHI IPHU MOUCKE U 0TOOpE MHPOpMaLIUU
U3 HCTOYHHUKOB C YYETOM NPEUIOKEHHON y4EeOHOM 3a/1aui U 3aJJaHHBIX KPUTEPUEB;

BBIOMpPATh,  AHAJU3UPOBATh,  CUCTEMATU3UPOBATb W  UHTEPHPETUPOBATH
MH(OPMAIUIO Pa3IUYHBIX BUAOB U (POPM IIpEICTABICHHUS,

CaMOCTOSTENIbHO BHIOMPATh ONTUMAIBHYIO (DOpMY TIpeacTaBieHust HHGOpMaIuu u
WUTIOCTPUPOBATh pPEIIAEMbIE 3a7a4d HECJOKHBIMU CXEMaMH, JuarpamMMamH, WHbIMU
rpaduueckuMu 00bEKTaMH M X KOMOWHAIUSMU;

OLIEHUBATh JIOCTOBEPHOCTH MH(OPMALIUU 110 KPUTEPUSAM, NIPEATIOKEHHBIM YUUTENIEM
WM CPOPMYITMPOBAHHBIM CAMOCTOSITENIBHO;

3¢ (PEeKTUBHO 3alTOMUHATH U CUCTEMATU3UPOBATh HHPOPMALIUIO.

KomMMmyHuKaTHBHBIC YHUBEpPCAJbHbIC Y4eOHbIC AeiiCTBHUSA
Oo0menne:

COIMOCTAaBJATL CBOHM CYXIACHHA C CYXICHHAMHU OPYIHUX YYAdCTHHKOB JHAJIora,
OoOHapy>KUBaTh Pa3IMYME U CXOJCTBO MO3UIUI;

Hy6JII/I‘lHO NpCACTaBIATL PCE3YJLTATBI BBIITOJHCHHOI'O OIIbITA (BKCHepI/IMeHTa,
UCCIIeIOBAHUS, TIPOCKTA);

CaMOCTOSITENIbHO BBIOUPATh (hOpMaT BBICTYIUICHUS C YYETOM 3a]a4 MPE3CHTALUU U
0COOEHHOCTEM AYyJUTOPpUN U B COOTBCTCTBUU C HUM COCTABJIATH YCTHBIC U ITMCbMCHHBIC
TEKCTLI C UCIIOJIb30BAHHUEM WIINIIOCTPATUBHBIX MATCPUAJIOB.

CoBMecTHas1 1€ATEJbHOCTD (COTPYIHHUYECTBO):
MOHUMATH U KCIIOJIb30BATh MPEUMYIIIECTBA KOMaHTHOM U MHIUBU Ty aIbHOM paOOThI IpU
pelIeHNH KOHKPETHOM MPOOJIEMbI, B TOM YHCIIE P CO3TaHUU HH(OPMALIMOHHOTO IMTPOAYKTA;
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NPUHUMATh [€7b COBMECTHOW HMH()OPMAILIMOHHOW JAEATEeIBbHOCTH IO cOopy,
oOpaboTke, mepenaue, Gopmanuzanuu UHGOPMAITUH, KOJUICKTUBHO CTPOUTH JICHCTBUS
no e TOCTMXKEHHUIO: PacHpeleNsiTh POJH, JOrOBapUBAThHCS, OOCYXKIaTh MpOILECC H
pe3yabTaT COBMECTHOM PabOTHI;

BBITIOJHATh CBOIO 4YacThb paboThl ¢ HHPOpMAIMed Wi WHOOPMALUOHHBIM
OPOAYKTOM, JOCTUTasi KayeCTBEHHOTO pe3yibTaTa IO CBOEMY HANpPaBICHUIO H
KOOPAMHUPYSI CBOU JCHCTBUS C PYTMMH WICHAMU KOMaH/IbI;

OLIGHMBATh KayeCTBO CBOET0 BKJIaJa B OOMMNA HH(POPMAIMOHHBIA MPOIYKT
110 KPUTEPHUSM, CAMOCTOATEIHHO COPMYITUPOBAHHBIM YYACTHHUKAMH B3aUMOICHCTBUS;

CpaBHMBATh PE3YyJIbTAaThl C MCXOTHOW 3adaueil W BKJIAQJA KaXJIOTO WIeHAa KOMaHJIbI
B JIOCTHDKEHHE pE3yJbTaTOB, pa3felisiTh c@epy OTBETCTBEHHOCTH U TMPOSBIATH
TOTOBHOCTD K MPEIOCTABICHUIO OTUETA TIepe] TPYIIIOi.

PeryasitTuBHble YHUBEpPCAJbHbIC Y4eOHbIC TCUCTBUS
Camoopranusamnus:

BBISIBJISITH B )KU3HEHHBIX U Y4EOHBIX CUTYalUsAX MPOOIEMbl, TPEOYIOIUE PELICHMS;

OPHUEHTHPOBATHCS B  PA3IWYHBIX  MOAXOJaX K  MPUHATHIO  PEIICHUM
(MHIUBUYaIbHOE IPUHATHE PELICHUH, IPUHATHE PEUICHUH B TPYIIIIE);

CaMOCTOSITENIbHO COCTABJIATh QJITOPUTM pELIEHUS 3aJaud (UM €ro 4YacTh),
BBIOMpaTh CMOCO0 pelnieHus Y4eOHOU 3ajaur C y4E€TOM HMMEIOIIMXCS PECYpCOB M
COOCTBEHHBIX BO3MOXHOCTEH, apI'yMEHTUPOBATh BEIOOp BapHaHTa PEILICHUS 3a]auH;

COCTaBIIAITH IJIaH JCHCTBUH (TINIaH peann3aii HAMEUYEHHOTO aJrOpuTMa PEeIIeHNs),
KOPPEKTUPOBATh MPENJIOKEHHBIA AIrOPUTM C YYETOM TIOTYyYEHHUS HOBBIX 3HAHHA
00 U3ydaeMoM 00BEKTE;

MPOBOJIUTh BHIOOP B YCIOBHUSAX HPOTUBOpPEUYMBOM HH(oOpManum u Oparhb
OTBETCTBEHHOCTH 3a PEIICHHE.

CaMoKOHTpPOJIb (pediexcus):

BJIQJIETh CIIOCOOAMHU CAMOKOHTPOJISI, CAMOMOTHUBALIUU U PEDIICKCUU;

JaBaTh OLIEHKY CUTyalluu U NpeJjiarath rjiaH e€ U3MEHEHHUS,;

YUUTHIBaTh KOHTEKCT W TMPEABUACTH TPYIHOCTH, KOTOpPHIE MOTYT BO3HUKHYTH
Opyu pelmeHur ydeOHOM 3ajauM, aJanTUpOBaTh pEIIEHWE K  MEHSIOUMCS
00CTOSATEIECTBAM;

OOBSACHATH IPUYUHBI JNOCTUKEHUS (HemocTuxKeHus) pe3yJIbTaToOB
MH()OPMAIMOHHOW JIEATENbHOCTH, JaBaTh OIEHKY HPUOOPETEHHOMY OIBITY, YMETh
HaXOJUTh MO3UTUBHOE B MPOU3OILIEIIICH CUTYyallUH;

BHOCUTh KOPPEKTHBBI B JEATEIbHOCTh HAa OCHOBE HOBBIX OOCTOSTEIBCTB,
W3MEHUBIINXCS CUTYyallui, YCTAaHOBJIEHHBIX OIIMOOK, BOBHUKIINX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3yibTaTa LIEU U YCIOBUSIM.

IMOIUOHAJILHBIN HHTEJLJIEKT:
CTaBUTh ceOsl Ha MECTO JPYroro 4ejJoBeKa, MOHUMATh MOTHBBI U HAMEPCHUS

JPYyToro.
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IIpunsTHe ceds M APyrux:
OCO3HaBAaTh HEBO3MOYKHOCTb KOHTPOJIMPOBATh BCE BOKPYI AaXKE€ B YCIOBUSAX
OTKPBITOTO JIOCTYTIA K JI0OBIM 00bEMaM HHGOpMaIUH.

INPEAMETHBIE PE3YJIBTATbHI

K xonmy oOydenuss B 7 KJjacce y oOyuatonierocss OyayT c(opMHpOBaHBI
CJIEYIOINE YMEHHUS:

JE€MOHCTPUPOBATh BJIAJICHUE OCHOBHBIMU MOHATHSAMH: HH(pOpMalus, INepenaya,
XpaHeHue M 00paboTka HH(OpPMALMU, AITOPUTM, HCIONB30BATh WX JJIS PELICHUS
y4€OHBIX U MPAKTUYECKHX 33]1aY;

KOOUPOBaTb M  JEKOAUPOBATH  COOOWICHHMS 1O  33JaHHBIM  IpaBUJIaM,
JEMOHCTPUPOBATh MOHMMAaHHE (MOSICHATH CYHIHOCTb) OCHOBHBIX IPUHIIUIIOB
KOAMPOBaHUS MH()OPMALIUU Pa3IMYHON MPUPOJbI: YUCIOBOM, TEKCTOBOM (B pa3iIMUHbIX
COBPEMEHHBIX KOJIUPOBKAX ), Fpa)uuecKoi (B paCTPOBOM U BEKTOPHOM IMPEACTABICHUH ),
ayJino, BUJEO;

CpaBHMBaTh JJIMHBl COOOILIEHWM, 3amUCaHHBIX B pa3IUYHbIX aldaBuUTax,
ONEpPUPOBATH €IMHULIAMHU U3MEPEHUS HH(DOPMALIMOHHOTO 00BEMA U CKOPOCTH Mepeaaun
JTAHHBIX;

OLICHUBATh U CPABHUBATH pa3MeEpPbl TEKCTOBBIX, I'pa()UuECKHX, 3BYKOBBIX (DAIJIOB 1
BUJ1e0(aiiiIoB;

OPUBOJUTH IPUMEPBI COBPEMEHHBIX YCTPOMCTB XpaHEHHMsI U IepeAadyd JAHHBIX,
CPaBHUBATh UX KOJUYECTBEHHBIE XapaKTEPUCTHKY;

MoJly4aTb M MCIOJIb30BaTh WH(MOPMAIMIO O XapaKTEpPUCTHKAX MEPCOHAIBHOTO
KOMIIBIOTEpAa M €ro OCHOBHBIX JJIEeMEHTax (IIpoLeccop, OIepaTHBHAs NaMsiTh,
JOJITOBPEMEHHAs aMsiTh, yCTPOMCTBA BBOJIA U BBIBO/A);

COOTHOCUTh XapaKTEPUCTUKHA KOMIIBIOTEpAa C 3aJadyaMH, PEIIAEMbIMH C €ro
IIOMOILBIO;

BBIICNIATh OCHOBHBIE JTamlbl B HCTOPUU PA3BUTHS KOMIIBIOTEPOB, OCHOBHBIE
TEHJACHLIUU Pa3BUTHS MHPOPMAIIMOHHBIX TEXHOJIOTUH, B TOM YHCIIE II100aIbHbBIX CETEH;

OpUEHTHUPOBATHCS B UEPAPXUUECKON CTPYKType (aioBOM CHCTEMbI (3alHUCHIBATH
noJiHoe uMs (aiia (Tamnku, Katauora), myTh K (aiity (manke, Karajaory) o UMEIIeMycst
onucanuio (HaigoBOi CTPYKTYpPbl HEKOTOPOTO MH(GOPMALIMOHHOTO HOCUTEIA);

pabotath ¢ (HailJIoBOM CUCTEMOM MEPCOHANIBHOTO KOMIBIOTEpAa U OOJAYHBIMU
XpaHWIMILAMU C UCTIOJIb30BaHUEM IrpaduuecKkoro nuTepdeiica: coznaBaTh, KOMUPOBATD,
nepemMeniaTh, IepeMMEHOBBIBATh, YJIAJISATh U apXUBUPOBATH (DAMIIBI U KaTaJIOTH;

cobmoiaTh TpeOoBaHUs Oe30macHoOi dKcruTyaTanuu Texanueckux cpeacts MKT,
UMETh TIpPEACTaBICHHE O BIUSHUMU ucnonb3oBaHus cpeiacts MKT Ha 3m0poBbe
M0JIb30BATENsl, YMETh NPHUMEHATH METOIbl MPOPMIAKTUKU 3a00JI€BaHUM, CBSI3aHHBIX
C UCTOJB30BaHUEM IIU(DPOBBIX YCTPOHCTB;

coOJI0/IaTh CEeTEeBOM ITHKET, 0a30BbIE HOPMBI MH(POPMAIIMOHHOW STUKH W TpaBa
npu paboTe C MPUIIOKEHHUSIMU Ha JIOOBIX ycTpoilcTBax M B MHTepHeTe, BhIOMpaTh
0e30IacHbIe CTPATETUH MOBEICHUS B CETH;
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MCIIOJIb30BaTh PA3IUYHbIE CPEJCTBA 3allUThl OT BPEJOHOCHOTO MPOTPaMMHOTO
o0ecrniedeHus1, 00eceunBaTh JINYHYIO0 O€30MaCHOCTH MTPH UCIIOJIB30BAHUN PECYPCOB CETH
WuTepuer, B  TOM  4YHUCIE 3alUIIATh MEPCOHAIBHYIO uH(pOpMaLIUIO
OT HECAaHKIIMOHUPOBAHHOTO JOCTyNa M €ro MOCIEACTBUN (pasrialleHus], MOAMEHBHI,
yTpaThl ITaHHBIX ) C YYETOM OCHOBHBIX TEXHOJIOTUYECKUX M COLIMATBLHO-TICUXOJIOTUYECKUX
aCTeKTOB HCIIOIb30BaHUs ceTH MHTepHEeT (cereBas aHOHUMHOCTH, IU(POBOHM cClien,
ayTEHTUYHOCTh CYOBEKTOB U PECYPCOB, OMACHOCTh BPEAOHOCHOTO KO/IA);

uckatpb nHpopmanuio B MHTepHeTre (B TOM 4YHCIE€ MO KIIOYEBBIM CIOBaM U
Mo M300paKeHHIO0), KPUTHUUECKH OTHOCHUTHCA K HalJIeHHOW WH(pOpMalMU, OCO3HaBast
OIMMACHOCTh JJIA JINYHOCTU U OOIIECTBAa PacIpOCTPaHEHUsI BPEIOHOCHOW MHGOpMaIuy,
B TOM YHCJI€ IKCTPEMHUCTCKOTO U TEPPOPUCTUYECKOTO XapaKTepa;

MOHUMATh CTPYKTYPY aJIpECOB BEO-PECYpPCOB;

UCIIOJIb30BaTh COBPEMEHHBIE CEPBHUCHl HMHTEPHET-KOMMYHHKalUi, LHU(pOBBIE
CEpPBUCHI TOCYAAPCTBEHHBIX YCIYT, U(PPOBbIE 00pa30BaTEIbHBIE CEPBUCHI,

pPacKpbIBaTh CMBICH TOHSATUH «HUCIIOJHHUTENBY, «AITOPUTM», «IIPOTPAMMay,
MOHMMAs Pa3HUIly MEXIY yMOTpeOJICHHEM JSTHUX TEPMHUHOB B OOBIIEHHOW pedn
U B uH(OpPMATHKE;

OTHCHIBATh AJITOPUTM PEIICHUS 33/Ja4d PA3NUYHBIMUA CIIOCOOAMHU, B TOM YHCIIE
B BUJIC OJIOK-CXEMEL;

pa30mBaTh 3aJayd Ha MOA33Jaud, COCTABIATH, BBINOJHATH BPYYHYI0 U
Ha KOMIIBIOTEPE HECJOXKHBIE aNTOPUTMBI C HCIOJIH30BAaHUEM BETBICHUM, IUKIOB H
BCIIOMOTATENbHBIX aITOPUTMOB JJIs YIPABICHUS UCIOTHUTEIAMU, TaKUMU Kak Po6oT,
Yepenamka, YepTEKHUK;

MPENCTaBIATh PE3yabTaThl CBOCH EATENHHOCTH B BHUJAE CTPYKTYPHPOBAHHBIX
WUTIOCTPUPOBAHHBIX JTOKYMEHTOB, MYJIbTUMEIUWHBIX TPE3CHTAIHM, TEMOHCTPHUPYS
BIAJICHUE yMEHUSMH U  HaBbIKAMU  HCIOJb30BaHUS ~ MH(GOPMAIIMOHHBIX U
KOMMYHMKAIIMOHHBIX TEXHOJOTHHM /Jis IOHMCKa, XpaHEHWs, OOpaOOTKHM W meperadyu
U aHaJM3a Pa3IMYHBIX BUJOB MH(OpMaNnU, GOPMHUPOBATH JIMYHOE HUHPOPMAIIMOHHOE
IPOCTPAHCTBO.

K xoumy obOydyenuss B 8 kJjacce y oOyuaromerocss OynyT chopMupoBaHb
CIICYIOIINE YMECHHUS:

MOSICHATh PA3IMUUs MEXKAY TMO3UIIMOHHBIMU U HEMO3UIIMOHHBIMUA CUCTEMaMU
CUHCIICHUS,

3aMuChIBaTh, CPABHUBATH M MPOU3BOIUTH apU(METUUECKUE OTIEPAINH HAJT IETTBIMH
YUCJIaMH B TIO3UITMOHHBIX CHCTEMaX CUUCIICHHUS,

OTIEpUPOBATH TOHATUSIMU «BBICKAa3bIBAHHEY, «JIOTUYECKAS OTICPAIIUSD, «JIOTUYECKOE
BBEIPOKCHHECY;

3aMUChIBaTh  JIOTHUECKUE BBIPAXKEHUS C  KCIOJb30BAaHUEM  JIM3BIOHKITUH,
KOHBIOHKITUH, OTPHIAHUSA, WMIUTMKAIIMA W JKBHBAJICHIINH, OMPEICIATh HWCTHHHOCTH
JIOTUYECKUX BBIPAKCHUHN TPU HM3BECTHBIX 3HAYCHUSX HCTHHHOCTH BXOJSAIIUX B HETO
MIEPEMEHHBIX;
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CTPOUTH TaOJIHUIIBI HICTUHHOCTHU IS JIOTUYECKUX BBIPAXKEHUN, CTPOUTH JTOTHUECKHE
BBIPKEHHUSI 10 TaOJIMIIaM UICTUHHOCTH;

yHOpOIIaTh JIOTHUYECKUE BBIPAXKEHUSI, UCIIOJIb3YsI 3aKOHBI AJIT€OPbI JIOTHKY;

IPUBOJIUTH IPUMEPHI JJOTUYECKUX IIIEMEHTOB KOMITBIOTEPA;

BBIOMPATH MOAXOASIINUNA aJTOPUTM JIJIsl PEIICHUS 3a/1a4u;

OTIEpUPOBATH MOHATHIMH: TEPEMEHHAs, TUI JaHHBIX, ONEpalus MPUCBaUBAHUA,
apumeTnyeckue ¥ JIOTUYECKUE OIEepaluy, BKIIOYas OIMEpaluyl IIeTOYNCICHHOTO
JICJICHUS U OCTaTKa OT JICJICHUS;

MCIIOJIb30BaTh KOHCTAHTHI M MIEPEMEHHBIE PA3UYHBIX TUIIOB (YHCIOBBIX — LEIBIX
U BEUIECCTBEHHBIX, JIOTUYECKUX, CUMBOJIBHBIX), a TaKKe COAEpKalIUe UX BbIPAKEHUS,
HCITI0JIb30BATh OMEpPaTOp MPUCBAUBAHMUS;

3aMUChIBaTh JIOTUYECKUE BBIPAKCHHUS HAa M3Y4aeMOM S3bIKE IMPOrpaMMHUPOBAHUS;

aHAJIM3UPOBATh MPEJJIOKEHHBIE AITOPUTMBI, B TOM YHUCJIE ONPENENsTh, KaKue
pe3yabTaThl BO3MOXKHBI MPHU 33IaHHOM MHOXKECTBE MCXOIHBIX 3HAYEHUH, OMpEeNaTh
BO3MOJKHBIE BXO/IHBIE IaHHBIC, TPUBOIAIINE K ONPEICIEHHOMY Pe3yIbTary;

CO3/1aBaTh U OTJIAKMBATH MPOTPAMMBI HA COBPEMEHHOM S3BIKE IPOTPAMMHUPOBAHMUS
obmiero HazHaueHus (Python, C++, Java, C#), peanusyromniue aJiropurMbl oOpabOTKH
YHUCIIOBBIX JIAaHHBIX C HCIOJh30BAaHHEM BETBJICHHUHN (HAXOXIEHHE MHUHUMyMa U
MaKCUMyMa U3 JIBYX, TPEX M YETBIPEX 4YHUCEJ, PEIICHHE KBaJIpaTHOrO YpaBHEHUS,
MMEIOILIETO BEIIECTBEHHbIE KOPHU);

CO3/1aBaTh U OTJIAXKHUBATH MPOTPAMMBbI HA COBPEMEHHOM SI3bIKE MPOTPAMMHUPOBAHUS
o0IIero Ha3HA4YeHWs W3 NPHUBEAEHHOTO BBIIIE CIHUCKA, PEAU3YIOUIUE aJITOPUTMBI
00paOOTKH YMCTIOBBIX JAHHBIX C HCIIOJIB30BAHMEM IMKIOB C TEPEMEHHOH, LUKIIOB
C YCHOBHUSAMHM (QJITOPUTMBl HAxXOXACHHUsS HAMOONbIIEro OOLIEro JeluTeNs ABYX
HATYpaJbHBIX YHCEN, TPOBEPKM HATYpPAIbHOTO YHCIAa Ha TPOCTOTY, Pa3IOKEHUS
HATYpaJIbHOTO YHMCJIa Ha MPOCThIE COMHOXXHTENH, BhIACIECHUS (P U3 HATYpaTbHOTO
qucIia);

CO3/1aBaTh U OTJIAXKHUBATH MPOTPAMMBbI HA COBPEMEHHOM SI3bIKE MPOTPAMMHUPOBAHUS
o0IIero Ha3HA4YeHWs W3 NPUBEAEHHOTO BBIIIE CIHCKA, PEATM3YIOUIUE aJITOPUTMBI
00pabOTKM TOTOKa JaHHBIX (BBIYMCIICHHE KOJIMYECTBa, CYMMBI, CpEIHETO
apu(pMeTH4ecKoro, MUHUMaIbHOTO U MAaKCHMAaJIbHOTO 3HAYCHHUU SJIEMEHTOB YHCIOBOU
MOCJIEI0BATEIbHOCTH, YOBIECTBOPSIIOIINX 33JAHHOMY YCIIOBUIO);

CO3/1aBaTh U OTJIAXKHUBATH MPOTPAMMBbI HA COBPEMEHHOM SI3bIKE MPOTPAMMHUPOBAHUS
OOIIero Ha3HA4YeHHWs] W3 TPHUBEAEHHOTO BHIIIE CIHCKA, PEATM3YIOUINE aJITOPUTMBI
00pabOTKM CUMBOJIBHBIX JAHHBIX (TTOCUMBOJIbHASE 00pab0OTKa CTPOK, MOACUYET YACTOTHI
TIOSIBJICHUSI CHMBOJIA B CTPOKE, UCIOJIB30BaHNE BCTPOCHHBIX (QDYHKIUH A 00paboTKU
CTPOK);

co37aBaTh W OTJIAXKUBATh MPOTPAMMBI, PEATU3YIONIME THUIIOBBIE aJTOPUTMBI
00pabOTKH OTHOMEPHBIX YMCIOBBIX MACCHBOB, HA OJHOM M3 SI3BIKOB ITPOTPaMMHUPOBAHUS
U3 TPUBEAEHHOIO BBIIIE CIHCKA: 3aMOJIHEHUE YHCIOBOIO MAacCHBA CIy4alHBIMU
YHUCJIAMH, B COOTBETCTBHM C (HOpPMYJION WM NMyTEM BBOJA YHMCEJN, JIMHEWHBINA TMOUCK

15



3aJJaHHOTO 3HAYEHHUSA B MAacCHBE, MOJCYET SJIEMEHTOB MACCHBA, YAOBIETBOPSIOIIUX
3aJJaHHOMY YCJIOBHUIO, HAXOXKJICHIE CyMMbI, MUHUMAJIbHOT'O M MAaKCUMAaJIbHOTO 3HAYCHUI
3JIEMEHTOB MACCHUBA;

UCIIOJIb30BaTh 3JIEKTPOHHBIE TAOMHUIBI 17151 00pabOTKH, aHaIM3a W BU3YyalHU3allU
YHUCIIOBBIX JIaHHBIX, B TOM UHCJE€ C BBIJCICHHEM [Wana3oHa TaOIuIbl U
yIOPSI0YUBaHHEM (COPTUPOBKOI) €r0 3JIEMEHTOB;

CO3/1aBaTh U TPUMEHATH B DOJEKTPOHHBIX Tabiuuax (opmyssl A pacdyEéToB
C HCHOJb30BAaHMEM BCTPOCHHBIX apudMeThdecKkux (QYHKIHA (CyMMHpPOBaHUE,
BBIYUCIIEHUE CPETHEro apu(pMeTH4ecKoro, MOMCK MaKCHUMAaJIbHOTO W MHHHMMAJIbHOTO
3HAYEHUI ), aDCOIIOTHOM, OTHOCUTENBHOW U CMEIIAHHOM a/Ipecaliu.

K xonmy oOyuenus B 9 KkJjacce y oOyuwatomierocss OyayT c(opMHpOBaHBI
CJIEIYIOLIUE YMEHUS:

JIEMOHCTPUPOBATh  BIIAJICHUE  TOHATUAMH  «MOJEIbY»,  «MOJCIUPOBAHUEC):
PacKpbIBaTh WX CMBICH, ONPEACNSITh BUABI MOJCIICH, OIIEHUBATh COOTBETCTBUE MOJIETHU
MOJCIIUPYEMOMY OOBEKTY M LEISIM MOJEIUPOBAHHUS, HCIOJb30BATh MOJEIUPOBAHUE
JUTS pellieHusl Y4eOHBIX U MPAKTUYECKUX 3a]1ay;

co3/1aBaTh OJHOTAOIMYHYIO 0a3y JaHHBIX, COCTABJATH 3alpoChl K 0a3e JaHHBIX
C MOMOUIBIO BU3YAJIbHOT'O PEIAKTOPA;

JEMOHCTPUPOBATh BIIAJIEHUE TEPMHUHOJOTHUEH, CBSI3aHHOM ¢ rpadamu (BeplivHa,
pebpo, myTh, JJIMHA pedpa U yTH) U ACPEBbsIMU (KOPEHb, JTUCT, BBICOTA JIEPEBA);

UCIIONIb30BaTh TIpapl W JAEPEBbs ISl MOJEITUPOBAHMS CUCTEM CETEBOM U
UEePapXUIECKON CTPYKTYPBI, HAXOAUTH KpaTYanIINi IMyTh B 3aIaHHOM Tpade, BEIUUCISATh
KOJIMYECTBO MyTEel MEXy JABYMs BEpIIMHAMU B HAIPABJIECHHOM AlMKINYECKOM rpade,
BBITNOJIHATH epeOOp BapUaHTOB C TOMOUIBIO 1€PEBA;

CTPOUTH HECIIOXKHBbIE MATEMATHUYECKUE MOJIENIM U MCIOJb30BaTh UX JIs pEUICHUS
3alad  C IOMOIIBIO MaTEMaTUYECKOT 0 (KOMIIBIOTEPHOTO) MOJICJTUPOBAHUS,
NOHUMATh CYHUIHOCTh 3TallOB KOMIIBIOTEPHOIO MOJEIMPOBaHUsS (MOCTAHOBKA 3aJayH,
MOCTPOCHUE MATEeMaTHYeCKOW MOJIeN, MporpaMMHas peaau3aius, TECTUPOBAaHUE,
IIPOBEJICHHE KOMIIBIOTEPHOTO HKCIIEPUMEHTA, AHAJu3 €ro pe3yJbTaToOB, YTOYHEHUE
MOJICIIN ),

pa3OuBaTh 3aJaudl Ha TMOJ33Ja4yd; CO37aBaTb M OTJIAKHUBATh MPOTPAMMBI
Ha COBPEMEHHOM SI3bIKE TporpaMMupoBaHus obOmiero HasHaueHws (Python, C++,
Java, C#), peanuzymoriue aaropuTMbl 00pabOTKH YUCIOBBIX JIAHHBIX C UCIIOJIb30BaHUEM
noAnporpaMM (ripouenyp, GyHkimii);

COCTAaBIIATh U OTJIAKUBATh TPOTrPAMMBI HA COBPEMEHHOM $SI3bIKE TPOTPAMMHUPOBAHUS
oOIIero Ha3zHAYeHUs! W3 MPUBEIEHHOTO BBIIIE CIHCKA, PEANTM3YIONIME HECIOKHbIE
PEKYPCUBHBIC aJITOPUTMBI;

COCTAaBIIATH U OTJIKUBATH ITPOTPAMMbI HA COBPEMEHHOM $SI3bIKE TTPOTPAMMHPOBAHUS
OOIIEro Ha3HA4YeHUs M3 NPUBEAEHHOTO BBILIE CIKCKA, PEATU3YIOLUIUE aTOPUTMBbI
COPTUPOBKH MaCCHBOB, IBOMYHOTO ITIOMCKA B YIIOPSAOYEHHOM MAacCHUBE;
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COCTaBJISITh U OTJIAXKUBATH IPOTPaMMbl HA COBPEMEHHOM SI3bIKE IPOrPaMMHUPOBAHUS
O0IIero Ha3HAYEHUS W3 MPHUBEASHHOTO BBIIIE CIWCKA, PEAJTU3YIOLINE OCHOBHBIC
aNTOPUTMBI  00paOOTKM JIBYMEpPHBIX MAacCHBOB (MaTpHIl): 3alOJHEHHUE IABYMEPHOTO
MacCcuBa CIyYailHBIMH YHCIIaMHU U C HCIOJb30BaHHEM (OpPMYJI, BHIYMCICHHE CYMMBbI
3JIEMEHTOB, MAKCUMAJIbHOTO ¥ MUHHUMAJIBHOTO 3HAYEHHUN 3JIEMEHTOB CTPOKH, CTOJONA,
Jiarna3oHa, MOMCK 3a/laHHOI0 3HAUYEHUS;

COCTaBIISITh U OTJIAXKUBATH TPOTPAMMbI Ha COBPEMEHHOM SI3bIKE TIPOTPAMMHUPOBAHUS
00I1Iero Ha3HaYeHUsl U3 MPUBEAEHHOTO BhINIE CITUCKA, PEATU3YIOUINE MPOCThIC MPUEMBI
JTMHAMUYECKOTO MPOTrPaMMUPOBAHMS;

BBIOMpPATh CHOCOO MPEACTAaBICHHS JaHHBIX B COOTBETCTBUU C TOCTaBJICHHOU
3amadyeid  (TaOmuIbl, CXeMbl, TIpaduKu, [AUarpaMMbl) C  HCIOJIb30BAaHHEM
COOTBETCTBYIOIIUX MPOTPAMMHBIX CPEICTB 00pabOTKU JaHHBIX;

UCIIOJb30BaTh A1 00pabOTKM JaHHBIX B 3JEKTPOHHBIX TaOIMIAX BCTPOCHHBIE
GbyHKIIMHN (CyMMHpPOBAHUE U TIOJICYET 3HAUCHUH, OTBEUAIOIINX 33/IaHHOMY YCJIOBHIO);

UCIOJIb30BaTh YMCIICHHBIE METO/IbI B JIEKTPOHHBIX TaOIUIaxX AJsl pelIeHUs 3a1au
U3 Pa3HbIX MPEIMETHBIX 00JIaCTEl: YUCIEHHOTO MOJAEIMPOBAHNUS, PEIICHHs] YpaBHEHUMN
¥ TIOMCKA ONTUMAJIbHBIX PEIICHU;

pa3pabaThiBaTh BEO-CTPAHMIIBI, COACpKAIIUE PUCYHKH, CIIUCKH M THUMEPCCHUIKH,

MPUBOIUTH MPUMEPHI chep MpodhecCHOHATFHON AeSITENbHOCTH, CBSI3aHHBIX
c uH(MOPMATUKOH, MPOrPaMMHUPOBAHHEM U COBPEMEHHBIMH HMH()OPMAIIMOHHO-
KOMMYHHKAIIMOHHBIMHU TEXHOJIOTUSIMU;

MPUBOIUTH MPUMEPHI TIEPCIIEKTUBHBIX HAIMIPABICHUN Pa3BUTHS HHPOPMAITMOHHBIX
TEXHOJIOTH, B TOM YHCJIE UCKYCCTBEHHOT'O MHTEJUIEKTa U MAILIMHHOTO O0y4YeHUS;

pacrno3HaBaTh HOMBITKM U NPEIyNpexIaTh BOBJICUECHHE Ce0sI M OKPYKaIOLIUX
B JIECTPYKTHUBHbIE W KpHUMHUHaJbHbIE (POPMBI CETEBOM AKTUBHOCTH (B TOM 4HCIIE
KHOepOYJUIMHT, (DUILIUHT).
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TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
Haumenosanue
Ne KomunuectBo OCHOBHBIE BU/IBI IEATEIIBHOCTH
pa3liesioB U TeEM [IporpammHoOe coaepkanue
/o 4acoB 00yYaroIIMXCs
y4eOHOTO MpeaMeTa
Pa3znen 1. LHudponasi rpaMoTHOCTH
1.1 | KommbroTep — 3) KomnreroTep — yHHBEpCanpHOE PackppiBaTh cMBICT H3y4aeMbIX
YHHUBEPCAIBHOE BBIYMCIIUTEIBHOE YCTPOMCTBO, ITOHSTHM.
YCTPOMCTBO 00pPabOTKHU paboTaroiiiee 1o nporpamme. TUrbl AHaJIM3UPOBATh YCTPOICTBA
JTAHHBIX KOMIIBIOTEPOB: MEPCOHAIIbHbBIC KOMITBIOTEPA C TOUKHU 3PECHUS

KOMITHIOTEPHI, BCTPOCHHBIE
KOMITBIOTEPHI, CYIIEPKOMITBIOTEPHI.
MoobuinbHbIe ycTpoiicTBa. TexHuka
0€30macHOCTH U TIpaBuia padoThI

Ha KOMIIBIOTEPE.

OcCHOBHBIE KOMIIOHEHTHI KOMIIBIOTEPA U
ux HazHayeHue. [Ipoueccop.
OmnepaTuBHas U TOITOBPEMEHHAS
MaMAThb. Y CTPOMCTBA BBOJA U BBIBOJIA.
CeHcopHBIN BBOJI, TaTYNKH MOOUITBHBIX
YCTPOKCTB, CpeJICTBA OMOMETPUICCKOMN
ayTeHTU(UKALIIH.

Hcropwus pa3BUTHS KOMITBIOTEPOB U
IPOrPaMMHOTO 0OECTICUCHHUSI.
[ToxoneHus: KOMIbIOTEPOB.

OpraHu3alMy MPoLeIyp BBOJA,
XpaHeHust, 00pabOTKH, BEIBOIA U
nepenayu HHPOpPMAaLIHH.
[TonyyaTs uapop™MaImio

0 XapaKTEPUCTUKAX KOMIIbIOTEPA.
CpaBHUBATh XapaKTEPUCTUKH
KOMITBIOTEPOB Pa3HbIX TUIIOB.
XapakTepu30oBaTh AIIEMEHTHYIO
0a3y U BBIYHMCIUTEIbHBIE PECYPChI
KOMITBIOTEPOB Pa3HbIX
IIOKOJICHUH.

[IpuBoauTH IpUMEpPHI 3a1a4,
peliaemMbIX Ha CYNIEPKOMIBIOTEPaX.
BbiaensTe OCHOBHBIE TEHIEHIUN
Pa3BUTHUS KOMIIBIOTEPOB.
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CoBpeMEHHbIE TEHICHIIUH PA3BUTHS
KOMITbIOTEPOB. CyNEepKOMITBIOTEPHI.
[TapannenbHble BEIYUCICHUS.
[lepcoHanbHBIN KOMITBIOTED.

[Ipoueccop u ero xapakTepUCTHUKU
(TakTOBAs 4ACTOTA, PA3PATHOCTH).
OneparuBHas naMATh. JloJIroBpeMeHHas
IIaMsAThb. Y CTPOMCTBA BBOJIA U BBIBOJIA.
OO0BEM XpaHUMBIX JAHHBIX (OTIEpaTUBHAS
naMsATh KOMIIbIOTEPA, )KECTKUM TUCK U
TBEPAOTEIbHBII HAKOIIUTED,
MOCTOSIHHAS MAaMSITh CMapTQOHa) U
CKOPOCTB JOCTYIIA JUIs Pa3JIN4YHbIX BUIOB
HOCHUTENEN

Ilpakmuueckue paoom bt

1. BKnoyeHre KomnbloTepa u
Mony4YeHmne MHGopMaLmn o ero
XapakTepucTunkax

1.2 | IlporpamMMBbI U TaHHBIE

[IporpammHuoe obecrieueHue
komnbroTepa. [Ipuknagnoe
nporpammHoe obecrieuenrne. CucteMHoe
nporpaMMHoe obecrieueHre. CucteMmsl
nporpammupoBanus. [IpaBoBast oxpana
IporpamMMm | TaHHbIX. becruiataeie n
YCIIOBHO-0€CIIaTHBIE MPOTPAMMBI.
CBo0OoIHOE IpOrpaMMHOE 00eCIICUCHHE.
@alinpl ¥ nanku (kataiaoru). TUmbl
daiinos. CBoiicTBa (haiiios.
XapakTepHbIe pa3Mephl (aitiioB

PackpbIBaTh CMBICT H3y9aeMBbIX
MTOHSTHI.

Onpenensat mporpaMMHBIC CPEICTBA,
HEOOXOUMBIE TSI OCYIIECTBICHUS
UH(OPMAITMOHHBIX MPOIIECCOB

IIPY pEIICHUY 3a]1a4.

OnpenensaTb OCHOBHBIE
XapaKTEPUCTHKH OTIEPAITAOHHON
CUCTEMBI.

OrneprupoBaTh KOMIIBIOTEPHBIMH
UH()OPMAITMOHHBIMU 0OBEKTAMHU

! TIpepnaraemslii B mporpaMme no “HPOPMATUKE TIEPEUEHb PAKTHYECKUX PabOT ABJIAETCS PEKOMEHIATE/bHBIM, OH MOKET ObITh YTOYHEH /UM PACIIMPEH [0 YCMOTPEHHIO YUUTENs.
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Pa3IMYHBIX TUIIOB (CTPAaHULIA TEKCTA,
3JIEKTpOHHAs KHHUTa, hoTorpadus,
3aMuCh NECHU, BUACOKIIHUIL,
MOJIHOMETPAXKHBIN QUITBM).

[TpunIMIBI TOCTpOEHUs (altIoBhIX
cucrteM. [lomHoe ums ¢aitna (mamnkwu,
katanora). [lyTs k ¢aiiny (namnke,
KaTajory).

daiinoBelit MeHeKEp. PaboTa ¢
(aiinamu ¥ nankaMu (KaTaJoramu):
CO3J]aHu€e, KOITMPOBaHUE, TEPEMEIICHHE,
EepPEeUMEHOBAHUE U yaaJieHUe PailyioB U
narnok (katanaoroB). [louck ¢aiinos.
ApxuBanus naHHbIX. Mcnonb3oBaHue
IpOrpaMM-apXrUBaTOPOB.
KomnproTepHbie BUPYCHI U ApYyrUe
BPEIAOHOCHBIE ITporpammel. [Iporpammel
JUIS 3AIIUTHI OT BUPYCOB

C MMOMOIIBIO TpadUIECcKOro
uHTepderica.

BrInonHATE OCHOBHBIE ONIEpallun

¢ daiiaMu 1 mankaMmu (KaTajaoraMmH).
OuenuBarth pa3mepsl Gaisos,
HOJITOTOBJIEHHBIX C UCIIOJIb30BAaHUEM
Pa3JIMYHBIX YCTPOWCTB BBOJIA
uHdopmaIuu (Ki1aBuaTyphl, CKaHepa,
MUKpO(oHa, GPOTOKaMEDPHI,
BUJICOKAMEPHI).

[InanupoBaTh U CO3/1aBaTh JINYHOE
UH(OPMAITMOHHOE MTPOCTPAHCTBO.
Hcnonws3oBaTh nporpaMmsl-
apXUBATOPBI, TPOTPAMMBI JIJISI 3AIUTHI
OT BUPYCOB.

Ilpakmuueckue padoomot:

1. VI3yueHune anemMeHTOB MHTEpdeiica
MCNoNb3yemoit onepawLyoHHOIA
CNCTEMDI.

2. BbINonHeHe OCHOBHbIX onepau,vu7|
C (paiinamm v nankamu.

3. CpaBHeHMe pa3mepoB TEKCTOBBIX,
rpaq)mquKmx, 3BYKOBbIX U
BMAeodannos.

4. Vicnonb3oBaHWe NporpaMmb-
apxmeaTopa.
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5. 3alyTa nHdopmaumm oT
KOMMbOTEPHbIX BUPYCOB

1.3 | KommbroTepHbie cETH 2 OObeTMHEHNE KOMITBIOTEPOB B CETh. PackpbIBaTh CMBICT H3y4aeMbIX
Cetb UnTepuer. Bed-cTpanuiia, Beo- MTOHSTHUH.
caiit. CtpykTtypa aapecoB BeO-pecypcoB. | [IpoBepsaTh 10CTOBEpPHOCTH
bpay3zep. [IoncKoBBIE CUCTEMBI. uH(popMaIru, HalJIeHHON B CETH
[Touck nupopmanum Mo KIOYEBbIM WNHurepHer.
CJIOBaM U 10 U300paKEeHHUIO. BoccranaBnuBats aspec BeO-pecypca
JloctoBepHOCTH MH(OpMAITUH, U3 UMEIOIUXCs PparMeHTOB.
Moy4YeHHOU n3 MHTepHeTa. Ilpakmuueckue pabomoi:
CoBpeMEHHBIE CEPBHUCHI UHTEPHET- 1. FouncK nHopmaLm no KNoYesbIM
KOMMYHHKAIHH. C/loBam 1 Mo 1306pa>keHNIO.
CeTeBoif 3THKET, 6a30BbIe HOPMEI 2./lcnonb3oBaHie cepBmcoB
WH()OPMAIIMOHHOM TUKU U MpaBa NHTEePHET-KOMMYHKaLMIA:
npu pabote B MuTepHeTe. CTpareruu B3a/MO/e/iCTBNE NOCPEACTBOM
0e3onacHoro noseaeHus B UHTepHeTe 3N1EeKTPOHHO NOYTbl,

BU/1€0KOH(hepeHLIMIA
Hroro no pazgeny 14

Pa3nen 2. TeopeTnueckne 0CHOBbI HH(POPMATUKHI

2.1

Nudopmarnus u
UH(GOPMALIMOHHBIE
IIPOLIECCHI

2

Nudopmarus — 01HO U3 OCHOBHBIX
IIOHATUN COBPEMEHHOU HAYKHU.
Nudopmanus kak cBeeHus,
MpEIHA3HAYCHHBIE JJIS1 BOCHPUSATHS
YeJI0BEKOM, U UH(pOpMaIus KaK JJaHHbIE,
KOTOPBIE MOTYT OBITh 00pabOTaHbI
ABTOMATHU3UPOBAHHON CUCTEMOMU.
JIMCKpETHOCTh NTaHHBIX. BO3MOXKHOCTH

PackpsIBaTh CMBICH H3ydaeMbIX
TTOHSTUU.

OnuceiBaTh HEMPEPHIBHBIE 0OBEKTHI U
MPOLECCHI C MOMOIIIBIO TUCKPETHBIX
JTAHHBIX.

OrnennBaTh HHPOPMAITUIO C TTO3UITUN
€€ CBOMCTB (aKTyaJbHOCTb,
JIOCTOBEPHOCTH, MOJTHOTA U JIp.).
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OTIMICAaHUS HEMPEPHIBHBIX 0OBEKTOB H
MIPOIIECCOB C TTIOMOIIIBIO TUCKPETHBIX
naHHbIX. MH(DOpMaIMOHHBIE TIPOIIECCHI —
MIPOIIECCHI, CBA3aHHBIC C XpaHECHUEM,
peoOpa3oBaHUEM U MIEpeaadeil TaHHBIX

Brigensats unpopManmoHHyo
COCTABJISIFOLLYIO POLECCOB

B OMOJIOTUYECKUX, TEXHUUCCKUX H
COIMAJIbHBIX CHCTEMaX

2.2

[IpencraBnenne
uH(popmManuu

CumBoi. Andabut. MoIHOCTh
andasura. PazHooOpa3ue s3bIKOB U
angaButoB. EcTecTBeHHBIE U
dbopmanbHbIe S3bIKU. AI(aBUT TEKCTOB
Ha PYCCKOM si3bIKe. JIBOMUHBIN andaBur.
KonudecTBO pa3nuyHbIX CIOB (KOJOBBIX
KOMOUWHaNui) (PMKCUPOBAHHOM JJIMHBI

B 1BonyHOM andasute. [I[peodbpazoBanue
ar000ro andasuTa K ABOUYHOMY.
KosmnuecTBO pa3nuyHbIX CIOB
(MKCHUPOBAHHOM NJIMHBI B al(aBUTe
ONPEAECTEHHON MOITHOCTH.
KoaupoBanue cMMBOJIOB OIHOTO
anaBUTa C TOMOIIBIO KOJIOBBIX CJIOB

B IpyroM andaBuTe, KOJ0Bas Ta0IuIIa,
JIEKOUPOBAHHKE.

JIBonuHsbIii ko. [IpencraBieHne naHHBIX
B KOMIIBIOTEPE KaK TEKCTOB B JBOMYHOM
angasure.

NudopmarimoHHbiil 00bEM TaHHBIX.

but — MunnMansHas eguHUIA
KOJMYeCTBa HHPOPMAIINHA — JBOWYHBIN

PackpbIBaTh CMBICI U3y4aeMbIX
TMOHSITHH.

[IpuBOAUTH PUMEPHI KOAUPOBAHUS
C UCIIOJIb30BAHUEM PA3ITNYHBIX

an(haBUTOB, BCTPEYAIOLIUXCS B KU3HHU.

KonupoBaTs 1 nexkoiupoBaTh
COOONIEHMS IO U3BECTHBIM MPaBUIIAM
KOJUPOBAHMSI.

OnpenenaTs KOJTUIECTBO PA3THIHBIX
CHUMBOJIOB, KOTOPBIE MOTYT OBITh
3aKOJIMPOBAHBI C TIOMOIIHIO
JBOMYHOTO KOja (PUKCUPOBAHHOU
JUTUHBI (Pa3psiAHOCTH).

Onpenensars pa3psaAHOCTh JBOMIHOTO
KOJa, HeOOXOQUMOI0 A
KOJMUPOBAHMSI BCEX CHMBOJIOB
andaBuTa 3aJaHHON MOIITHOCTH.
[ToacunuTHIBaTH KOJUYECTBO TEKCTOB
JTAHHOW JIJTMHBI B TAaHHOM andaBuTe.
OnepupoBath eAUHUTIAMU U3MEPEHUS
KoJudecTBa uHPopManuu (OuT, 6aiT,
KWJIO0ANT, MerabauT, rurabair).
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paspsia. bait, kunobaiT, merabaur,
rurabamr.
CxopocTh niepe/iayu TaHHbIX. EquHuIb!

CKOpPOCTH Nepeaauu NaHHbIX. MckaxeHune

JAHHBIX TIPU Mepeaye.

Konmnposanue texctoB. PaBHOMEpHBIN
koa. HepaBHomepnsIit koa. KogupoBka
ASCII. BocbMHUOHUTHBIE KOAUPOBKHU.
[Tonsitue o koguposkax UNICODE.
JlekoiupoBaHue COOOIIEHUN ¢
MCIOJIb30BaHNEM PAaBHOMEPHOTO U
HEPaBHOMEPHOT'O KO/A.
NudopmarimonHsiii 00bEM TEKCTA.

Konuposanue nBera. [[BeToBbie MOIEH.

Monemu RGB, CMYK, HSL. I'ny6una
koaupoBanus. [Tanutpa.

PactpoBoe 1 BEKTOpHOE MPEACTABICHUE
n3o0paxxenuid. [lukcens. Ouenka
UH(OPMAIMOHHOTO 00bEMA
rpaguuecKkux JaHHBIX JJIs1 paCTPOBOTO
U300paKEHUS.

Koauposanue 3Byka. Pa3psigHocTh u
yacToTa quckperusanun. KomuuectBo
KaHaJIOB 3amuch. Orenka
UH(OPMAIITMOHHOTO 00BEMA 3BYKOBBIX
daiinos

KoaupoBats u 1ekoaupoBaTh
TEKCTOBYIO HH(POPMAITHIO

C UCITIOJIb30BAHUEM KOJIOBBIX Ta6JIHH.
Boruncnsate nHQOpMaIMOHHBIH 00BEM
TEKCTAa B BaﬂaHHOﬁ KOIUPOBKC.
OnenunBaTh UHPOPMAITMOHHBIN 00BEM
rpaguUecKuX JaHHBIX sl paCTPOBOTO
U300pAKEHHUS.

Onpenensatb 00bEM MaMsITH,
HEOOXOUMBIHN ISl PEJICTABICHUS U
XpaHEeHHMsI 3BYKOBOTO (haiina.
OHGHI/IBaTB CKOPOCTHB IICpCaaun
JAHHBIX.

Ilpakmuueckue padoomot:

1. OnpepenexHve Koaa cMMBona

B Pa3HbIX KOAMPOBKAaxX B TEKCTOBOM
npoLeccope.

2. Onpepenexne Kofa LgeTa

B namTpe RGB B rpadmyeckom
pefakTope.

3. CoxpaHeHune pacTpoBoro
rpacuyeckKoro n3o0bpa>keHns

B pasHbIX hopmaTax.

4. 3anuch 3BYKOBbIX hainos

C pa3MyHbIM Ka4eCTBOM 3BYyYaHUs
(rny6uHON KOAMPOBaHNA 1 YacTOTOM
ANCKpeTUsauum)

Hroro no pazaeny

11
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Pasznen 3. AuropurmMsl 1 IpOrpaMMHpOBaHHe

3.1 | UcnonauTenu u
QJITOPUTMBI.
ANropuTMHYECKHE
KOHCTPYKITUH

16

[Tonarue anroputma. Mcnonuurenu
AJTOPUTMOB. AJITOPUTM KaK ILIaH
YIIPABJICHUS UCIIOJTHUTEIIEM.

CaoiicTBa anroput™ma. CniocoObl 3anucu
anropuTMa (CI0OBECHBIN, B BUAE OJIOK-
CXEMBI, ITporpamma).
AJITOPUTMUYECKUE KOHCTPYKIIHH.
Koncrpykius «cnengoBanuey. JINHEWHbINM
anroput™. OrpaHMYEHHOCTD JINHEWHBIX
AJTOPUTMOB: HEBO3MOXKHOCTh
MPEyCMOTPETh 3aBUCUMOCTD
MOCJIEI0BATEIbHOCTH BBITTOJIHSAEMBIX
JIEUCTBUNA OT UCXOJHBIX JTAHHBIX.
KoHcTpykius «BeTBICHUE: MOTHAS U
HernoHas popMel. BeinionHeHue u
HEBBINOJHEHUE YCIOBUS (MCTUHHOCTh U
JIO’KHOCTh BbICKa3bIBanusl). [IpocTeie u
COCTaBHBIE YCIIOBHS.

KoHCTpyKIus «IOBTOPEHUEY : LIMKJIBI

C 3aJJaHHBIM YK CJIOM IIOBTOPEHUHU,

C YCIIOBUEM BBITNIOJIHEHUSI, C IEPEMEHHOM
IIUKJIA.

BcrniomorarenbHbIe aIrOpUTMBI.
Hcnonbs3oBanue napameTpoB

JUTSI U3MEHEHUS Pe3yJIbTaTOB padOThI
BCIIOMOTATEIbHBIX AJITOPUTMOB.

YBEpEHHO ONEPUPOBATH U3YUAEMbIMU
TTOHATHSIMH.

OnpenensTs 1o 6JI0K-CXeMe,

JJIs1 PELICHUST KaKOW 3a/1aun
MpeHa3HAYCH JaHHBIA AJITOPUTM.
AHanM3upoBaTh N3MEHEHHUE 3HAYCHUHN
BEJIMYMH IIPH MOIIArOBOM
BBITIOJIHEHUU AJITOPUTMA.
OrnpenensTh 1Mo BEIOpaHHOMY METOTY
pelleHus 3a7aud, KaKue
AJTOPUTMUYECKUE KOHCTPYKIIUH
MOT'YT BOWTH B aJITOPUTM.
CpaBHMBATH pA3JIUYHbIC AJITOPUTMBI
pelIeHUsT OJJTHOW 3a1a4Hu.

Co31aBaTh, BBINOJHATH BPYYHYIO

Y Ha KOMITBIOTEPE HECIIOKHBIE
aJITOPUTMBI C UCTIOJIb30BAaHUEM
IIMKJIOB, BETBJICHUMN U
BCIIOMOTaTEJIbHBIX aJITOPUTMOB

JUIS1 YIIPABIICHUS HCTIOJIHUTEIISIMU,
TakuMu kak Pobot, Uepemnaika,
YUepTéxHUK.

HcnonHsATh roTOBBIE AITOPUTMBI

MIPU KOHKPETHBIX UCXOIHBIX JIAHHBIX.
CtpouTh 17151 UCTIOTHUTENS
apu(METHIECKUX ACHCTBUM IETTOYKHU
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AHanu3 anropuTMOB ISl UCTIOJTHUTEIIEH.

BrinonHeHune anropuTMoB BPYUHYIO
U Ha KomnbloTepe. CUHTaKCUYeCKUe U
aoruyeckue ommoOku. OTKa3bl

KOMaH/I, AKX TpeOyeMbIil
pe3ynbTaT NpU KOHKPETHBIX
UCXOJHBIX JaHHBIX.

AHaJ'II/ISI/IpOBaTB IOTOBBLIC AJITOPUTMBI

Y [IPOrPaMMBl.

BpInonHATE ANITOPUTMBI BpYUHYIO
Y Ha KOMIIBIOTEPE.

BBISBISITE CHHTaKCUYECKUE U
JOTUYECKHE OMINOKH.

Ilpakmuueckue padbomui:
1. Co3gaHue 1 BbINONHEHWE

Ha KOMMNbIOTepe HECNOXKHbIX
aNropyTMOB C UCNONb30BAHUEM
LLIMKNOB, BE TBNEHUIA U
BCMOMOraTe/lbHbIX airOpMTMOB
AN19 ynpasneHusa UCNOMHNTENAMM,
TakuMmun Kak Po6oT, Yepenalwka,
UepTE>KHUK.

2. MNpeobpasoBaHue anropyuTma

N3 0JHOVA hOPMbI 3anncK B APYryHo.

3. PaspaboTka and hopmasnbHOro
NCNONHUTENS anropuTMma,
NPWBOASALLErO K TpebyeMomy
pe3ynbTaTy NPy KOHKPETHbIX
NCXOAHBIX AAHHbIX.
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4.«Py4yHOe» 1CMONHeHNe roTOBbIX
aNropuTMOB NPU KOHKPETHbIX
NCXOAHBIX AaHHbIX

3.2 | KomnbrorepHas 8 Cucrema KOOpJIMHAT B KOMIIBIOTEPHOI PackppIBaTh CMBICT H3y4aeMBbIX
rpaduka U aHUMAIHS rpaduke. VI3MeHeHre 1[BeTa MUKCES. HOHSTHIA.

I'paduueckue NpUMHUTHUBBL: OTPE3OK, CtpouTh pacTpoBbI€ U300paKEHHUS,
MPSAMOYTOJIBHUK, OKPYKHOCTb (KPYT). YHOPABJISAS OTAEIBHBIMU MUKCEISIMU.
CaoiicTBa KOHTYpa (1IBET, TOIIIUHA Crtpoutb pacTpoBble U300paKeHHU,
JAUHUK) U 3auBKU. [locTpoenue UCIOJIb3Ysl rpa)UUECKUE TPUMHUTHBBI.
M300paKeHU 13 rpaguyecKux Hcnonbs30BaTh HUKIMYECKUE
IIPUMHUTHBOB. aJITOPUTMBI U BCTIOMOTaTEIbHbIE
Hcrnons30BaHre NUKIIOB IS IOCTPOEHUS | aITOPUTMBI ISl IIOCTPOCHHUS
n3o00paxxenui. LIITpuxoBka 3aMKHYTOM U300paKEHUN.
o0JyacTu mpocToit GopMbl Co3pgaBath NPOrpaMMHYIO aHUMALIUIO
(IpSIMOYTOJILHUK, TPEYTOJbHUK JBUKEHUS TparuecKoro 00ObeKTa.
C OCHOBaHUEM, TlapajlieIbHbIM OCH Hcnonp3zoBath 00pabOTKY COOBITHIA
KOOPJIMHAT). KJIABUATYPBI ISl YIIPABICHUS
[TpuHumnel anuMaruu. Micnonb3oBaHue | aHUMaLAEH
aHUMAIUU JJIs1 UMUATALNY IBUKEHUS
o0beKTa. YIpaBIICHHS aHUMAIUCH
C MOMOUIBIO KJIaBHATYPBI

Hroro no pazneny 24

Pasznen 4. UndgopmaunoHHbIe TEXHOJIOTUH

4.1

TexkcToBbIE TOKYMEHTBI

7

TekcToBbIE IOKYMEHTBI U UX
CTPYKTYpPHBIE JIEMEHTHI (CTpaHHUIIA,
a03art1, CTpoka, CJI0BO, CHMBOJ).
TeKCTOBBIN MPOLIECCOP — UHCTPYMEHT

PackpbIBaTh CMBICT H3y4aeMBbIX
MTOHSTUH.

AHanu3upoBaTh M0JIb30BATEIbCKUN
uHTep(deric NpUMEHsIEeMOTro
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CO3JIaHUsI, pETaKTUPOBAHUS U
dbopmarupoBanus TekcToB. [IpaBuna
Habopa TekcTa.

PenaktupoBanue tekcta. CBOMCTBA
cumBoJioB. Llpudt. Tumnsr mpudron
(pyOsieHbIe, ¢ 3aceUKamu,
MoHoIupuHHEIE). [TomyxupHoe u
KypcuBHOE HauepTanue. CBoilcTBa
a03a1ieB: rpaHuUIlbl, a03aIlHBINA OTCTYII,
WHTEpBaJbl, BhIpaBHUBaHUE. CTUIIEBOE
dbopmaTHpoBaHHUE.

CrpykrypupoBaHue HHOOPMaIIUH

C TIOMOIIIBIO CITMCKOB M TAOJIHII.
MHOroypoBHEBBIE CITUCKH.
JloGaBiieHHE TaOIUIL B TCKCTOBBIC
JIOKYMEHTBI.

BcraBka n3o0pakeHuil B TEKCTOBBIE
TOKyMeHTbl. OO0TeKaHne U300paKEHUI
TEKCTOM. BKJItOUEHHE B TEKCTOBBIMN
JOKYMEHT iuarpamm u Gopmyi.
[TapameTpbl CTpaHULIbI, HyMEpaIus
ctpanwil. JloOaBneHrne B TOKYMEHT
KOJIOHTHUTYJIOB, CCBUIOK.

IIpoBepka nmpaBonucanusi. PaccranoBka
IIEPEHOCOB. [ 0JIOCOBOM BBOJI TEKCTA.
Ontuyeckoe pacno3HaBaHUE TEKCTA.
KomrnbrotepHslil mepeBoI.

IPOrpaMMHOTO CPEACTBA B paboTe

C TeKCTOBBIMH JIOKYMECHTAMH.
Onpenensars yCIOBUs U BO3MOKHOCTU
IPUMEHEHUST TTPOTrPAMMHOTO
CpeICcTBa JJIsl PEIICHUS TUITOBBIX
3a/1a4 B paboTe C TEKCTOBBIMU
JIOKyMEHTaMH.

BriaBisTs ob1iee U pa3inuyaus

B Pa3HBIX MPOTPAMMHBIX MPOIYKTAX,
peTHa3HAYCHHBIX JIJIST PEIICHUS
OJIHOTO KJIacca 3aja4d B paboTe

C TEeKCTOBBIMU JOKYMECHTAMH.
Co3paBath 1 peJaKTUPOBATh
TEKCTOBBIE JOKYMEHTHI
MIOCPEICTBOM KBATH(PUIIMPOBAHHOTO
KJIABUATYPHOTO MHUChbMa

C HCIIOJB30BAHUEM 0a30BbIX CPEACTB
TEKCTOBBIX PEJAKTOPOB.
dopMaTUPOBATh TEKCTOBBIE
JIOKYMEHTHI (YCTaHABIMBATh
napaMeTpbl CTPAHUIIBI JOKYMEHTA,
dbopmaTUpOBaTh CUMBOJIBI U a03allbl;
BCTaBIIATh KOJIOHTUTYJIBI U HOMEpa
CTpaHHuLl).

BceraBnsaTs B 1okymMeHT GhOpMyIIbL,
Ta0IuIIbI, U300pakeHust, 0hOPMIIAThH
CIIUCKH.
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Hcnonb3oBanue cepBucoB MHTepHETA
U1t 00pabOTKM TEKCTa

Hcnons30BaTh CCBUIKH U IMUTUPOBAHUC
HNCTOYHHKOB IIPpU CO3JJaHUH HA UX
OCHOBE COOCTBEHHBIX
UH(POPMAITMOHHBIX 00BEKTOB.
HUcnons3o0BaTh HHTCJIJICKTYaJIbHBIC
BO3MOKHOCTH COBPCMCHHBLIX CUCTEM
00pabOTKH TEKCTOB

Ilpaxmuueckue padomei:

1. Co3aaHue HebOMbLLINX TEKCTOBbIX
[AOKYMEHTOB NOCPeCTBOM
KBaNMULUMPOBaAHHOIO KnaBnaTypHOro
MMCbMa C UCNO/b30BaHNeM 6a30BbIX
CPeACcTB TeKCTOBbIX PeAaKkTOopOB.
2. dopmaTNpoBaHMNE TEKCTOBbLIX
AOKYMeHTOB ((hopmaTmpoBaHme
CYMBO/OB 1 ab3alleB; yCTaHOBKa
napameTpOB CTpPaHNLbl JOKYMEHTa;
BCTaBKa KOJIOHTUTY/NOB 1 HOMEPOB
cTpaHu).

3. BcTaBka B JOKyMeHT dhopmyri,
avarpamm, Tabnuu, n306pa>keHui,
0(hOpM/EHNE CMICKOB.

4. Co3faHune HebOo/NbLUNX TEKCTOBbIX
[AOKYMEHTOB C UMTaTamm
CCbINIKAMM Ha U TUpyeMble
NCTOYHUKN
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4.2

KomnbrorepHas
rpaduka

3HAaKOMCTBO C rpaduuecKuMu
peaakTopamu. PacTpoBbie pUCYHKH.
Hcnonb3oBanue rpaduueckux
MIPUMUTHUBOB.

Ornepanuu pelakTHPOBAHUS
rpaguueckux 00ObEKTOB, B TOM YHCIIE
urdpoBbIX poTorpaduii: U3BMEHEHHE
pa3Mepa, oOpe3Kka, IOBOPOT, OTPAKEHHE,
paboTa ¢ obacTsMu (BbIICIICHHE,
KOMUPOBaHUE, 3aJIMBKA [[BETOM),
KOppEKLUA L[BETA, IPKOCTHU U
KOHTPACTHOCTH.

Bexropnas rpaduxa. Co3nanue
BEKTOPHBIX PUCYHKOB BCTPOECHHBIMU
CpeICTBAaMHU TEKCTOBOTO MPOLIECCOpa HITN
JIPYTUX Tporpamm (TIPUII0KEHUN ).
JloOaBiieHrEe BEKTOPHBIX PUCYHKOB

B JIOKYMEHTBI

PackpbIBaTh CMBICI H3y4aeMbIX
MTOHSTHUH.

AHanM3UpOBaTh MOJIH30BATEIHCKUIM
uHTEpdEeic TPUMEHSIEMOTO
IPOrpaMMHOTO CPEJCTBA

B pabOTE ¢ KOMIIBIOTEPHOI
rpadukoil.

Ornpenenarb yCIOBHS U BO3MOXHOCTH
IPUMEHEHUS TTPOTPAMMHOTO
CpeICTBa JJIsl PEIICHUS TUITOBBIX
3a/1a4 B paboTe ¢ KOMIBIOTEPHOMN
rpagukoi.

BoiaBisTh 00111€€ U pa3Iuyuus

B Pa3HBIX MPOTPAMMHBIX MMPOIYKTAX,
peIHAa3HAYCHHBIX JIJIS1 PEIICHUS
OJIHOTO KJIacca 3a7a4 B paboTe

C KOMIIBIOTEPHOU rpauKou.
Co3paBath U peJaKTUPOBATh
H300paXeHUS C ITOMOIITBIO
WHCTPYMEHTOB PacTPOBOTO
rpauUIeCcKOTo pelakTopa.
Co3naBaTh ¥ pe1aKTUPOBATH
M300paXe€HUs ¢ IIOMOIITBHIO
WHCTPYMEHTOB BEKTOPHOTO
rpaguuecKoro perakropa.
J100aBiATh BEKTOPHBIE PUCYHKU

B JIOKYMEHTbI
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Ilpakmuueckue padomot:

1. Co3gaHve n/vnu pefakTpoBaHue
N306pa>KeHNin, B TOM Uncne
LMcpoBbIX hoTOrpadnia, ¢ NOMOLLbHO
MHCTPYMEHTOB pacTPOBOro
rpacuyeckoro pegakropa.

2. Co3flaHve 1 pefaKTupoBaHue
N306pa>KEHNI C NOMOLLIbHO
MHCTPYMEHTOB BEKTOPHOI0
rpacuyeckoro pefakropa

4.3

MysibTUME TUHBIE
MPE3CHTAlluU

[ToaroroBka MyIbTUMEIUNHBIX
npeseHTanui. Cnaiia. Jlo6aBneHue

Ha CJaij TeKCTa U U300paKeHU.
PaboTa ¢ HECKOJILKUMH ClIaliIaMU.
JloOaBrieHre Ha cnaiij] ayAMOBU3yaIbHBIX
JaHHBIX. AHUManuA. [ 'unepccpuiku

PackpbIBaTh CMBICIT H3y4aeMBbIX
ITOHSTHH.

AHanu3UpOBaTh MOJIH30BATEIHCKHI
UHTEpEeic TPUMEHIEMOTO
IPOrPaMMHOTO CPEJICTBA B paboTe

C MyJbTUMEIUHHBIMU
IIPE3EHTALUAMH.

Onpenenars ycinoBUs U BO3MOXHOCTH
MPUMEHEHUSI TPOTPAMMHOT0 CPEACTBA
JUTSI pEIIeHUs] TUTIOBBIX 3a/1a4 B paboTe
C MYJIbTUMEIUHHBIMU
IPE3EHTALNAMH.

BrisBisTh o01iee u pazmudus

B Pa3HBIX MPOTPAMMHBIX IMPOIYKTAX,
peIHa3HAYCHHBIX JJIs1 PeIICHHUS
OJIHOTO KJ1acca 3aja4 B pabore
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C MYJIbTUMETUHUHBIMU
MpPE3CHTAIUSIMH.
Co3pnaBath Mpe3eHTalUN
13 HECKOJIbKMX CJIai/I0B.
JloOGaBasaTh Ha clai
ayJMOBU3yaJIbHBIC TAaHHBIC,
aQHUMAIIUIO, TUTIEPCCHUIKHU.
Ilpaxkmuueckue pabomui:
1. Co3gaHue npeseHTauum
C rmnepccobl/ikaMn Ha OCHOBE TOTOBbIX
LLabnoHOB

Hroro o pazgeny 15
PesepBHOE Bpems 4
OBIIEE KOJIMYECTBO 68
YACOB I1O ITPO'PAMME
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8 KJIACC

No
/11

Haumenosaunue
pa3aenoB U TEM
y4eOHOro npeaMera

KomnnuectBo
4acoB

[IporpammuoOe conepxanue

OCHOBHBIE BUIBI I€ATEIHHOCTH
00yJaroImmXxcs

Pasznen 1. Teoperuyeckne 0CHOBBI HH(pOpPMATHKHI

1.1

CucTeMbl CUMCIICHUS

10

HO3I/IHI/IOHHBI€ X1 HCTIO3UIIMOHHBIC
CHUCTCMBI CHHUCJICHHUA. AJ'I(l)aBI/IT.

OcHoBanue. Pa3zépHyTas popma 3anucu
yucna. [lepeBoa B 1€CATUUHYIO CUCTEMY

YHCEJI, 3aMUCAHHBIX B IPYTUX CUCTEMAX
CUMCJICHUS.

Pumckas cucrema cuuciieHus.
JIBomuHasi cucTemMa CYMCICHUS.
IlepeBon HaTypaibHBIX YUCET

B IBOMYHYIO CUCTEMY CUUCJICHUSI.
Bocemepuunas cuctema CUMCICHHUS.
[IepeBon unces U3 BOCbMEPUYHOU
CHUCTEMBI B IBONYHYIO U IECATUUHYIO
CUCTEMBI U 00pATHO.
[IlecTtHanmarepuuHas cucrema
cuuciienus. [lepeBon uncen

Y3 MIECTHAAATEPUYHON CUCTEMBI

B JIBOUYHYIO, BOCbMEPUYHYIO U
JECATUYHYIO CUCTEMbI M 00PaTHO.
ApudmMernueckue onepamuu

B IBOMYHOM CUCTEME CUUCIICHUS.

YBEpEHHO ONEPUPOBATH H3YIAEMBIMU
MTOHSTUSIMH.

BBISBISTE OTIMYMS TO3UIIUOHHBIX
CUCTEM CUHCIICHHS

OT HETIO3ULIMOHHBIX.

BoIsBIIATH 00111€€ U pa3nnyus

B Pa3HBIX MO3UIMOHHBIX CHCTEMAX
CUUCIICHUS.

3anuchIBaTh 1EJIbIE YUCa

B PA3JIMYHBIX ITO3ULMOHHBIX CUCTEMAX
CUMCJIEHUS (JIBOMYHOM,
BOCBMEPUYHOM, IIECTHAAIIATEPUIHOM ).
CpaBHHBATH 1IEBIE YUCIIA,
3alMCaHHbIC B JIBOMYHOM,
BOCBMEPHUYHOM U MIECTHAAATEPUIHON
CUCTEMAaX CUUCIICHUS.

BrimonasaTs apudmeTndeckue
ornepauuu (CII0KEHUE, yMHOKEHHUE,
BBIYHTAHUE, JICJICHNE) B IBOMUHON
CUCTEME CUHCIICHHUS.

BpINONHATH CIIO)KEHUE U BBIYUTAHUE
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[IpencraBieHne LEIbIX YACET

B P-M4HBIX cucTemMax CUUCIICHHUS.
Apudmerrueckue onepamuu

B P-U4HBIX crcTeMax CUMCIIeHUs

HEOOIBIINX YHCE, 3alIMCAHHBIX
B CUCTEMAaX CUMCIIECHUSI
¢ ocHOBaHueM P

1.2

DJIEMEHTBI
MaTeMaTU4YEeCKOU
JIOTUKH

10

Jlornueckue BrICKa3biBaHus. Jlornueckue
3HAYEHHUS BBICKA3bIBAHUI. DJIE€MEHTapHbIC
Y COCTaBHBIC BbICKa3bIBaHUs. Jlornueckue
ornepanuu: «u» (KOHbIOHKLUS,
JIOTUYECKOE YMHOKECHHE), KU

(A3 BIOHKIINS, TIOTUYECKOE CIIOKEHUE),
«He» (JIOTUYECKOE OTPULIAHHUE),
KHUCKJTIOYAIOLIEE WM (CII0KEHUE

0 MOJYJIIO 2), K\ AMILJTUKALIHS
(cmenoBaHue), «IKBUBATICHIUS
(Jiormyeckasi paBHO3HAYHOCTb ).
IIpropHUTET JTOTHUECKUX ONEPALUH.
Ornpenenenne ICTUHHOCTU COCTaBHOTO
BBICKa3bIBaHUS IIPU U3BECTHBIX
3HAYEHUAX UCTUHHOCTU BXOISALINX

B HET'0 DJIEMEHTAPHBIX BBICKA3bIBAHUM.
Jlornueckue Beipaxkenus. [Ipasuia
3aIIMCHU JIOTUYECKUX BBIPAKECHUM.
[Toctpoenue Tabaul] HICTUHHOCTH
JIOTUYECKUX BBIPAXKEHUN. Y IPOLLIECHUE
JIOTUYECKUX BBIPAKEHUN. 3aKOHBI
anreOpsl oruku. [loctpoenue

YBEpEHHO ONEPUPOBATH U3YIAEMBIMU
IOHATHUSIMH.

AHaIM3UPOBATH JTIOTUYECKYIO
CTPYKTYPY BBICKa3bIBAHHIA.

YIpomars J0THYeCKNUE BBIPAKEHHUS

C TIOMOILIBIO 3aKOHOB aIreOpbl JIOTUKH.
BbIYuCATh 3HaYEHUE JIOTUYECKOTO
BBIPQ)KEHHUSI IIPY U3BECTHBIX 3HAUECHUSIX
VCTUHHOCTH BXOJSIIUX B HETO
AJIIEMEHTAPHBIX BbICKa3bIBAHU.
CrtpouTth TaOIUIBI ICTUHHOCTH

JUISL JIOTHYECKUX BBIPAKECHUIA.
CTpOoUTh TOTNYECKOE BBIPAKEHUE

10 Ta0IUIEe HCTUHHOCTH.

N3y4aTp JIOTHYECKUE OCHOBBI
KOMITbIOTEPA
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JIOTUYECKUX BBIPAKCHHM 1O TaOIHIIE
WCTHUHHOCTH.

Jlormueckue »j1eMeHThI. 3HAKOMCTBO

C JIOTUYECKUMH OCHOBAMU KOMITbIOTEPA.
Cymmarop

Htoro no pazaeny

20

Pa3znes 2. AropurMbl ¥ IPpOrpaMMHPOBaHHE

2.1

S3BIK
MIPOTPAMMHUPOBAHUS

34

Azbik nporpammupoBanus (Python, C++,
Java, C#). Cucrema nmporpaMMupOBaHMS:
PEAAKTOP TEKCTA MIPOrpamMM, TPAHCIATOP,
OTJIAUHK.

[lepemeHHas: TUII, UMs1, 3HAUYEHUE.
[{enble, BENIECTBEHHBIE U CUMBOJIBHBIE
NIEpEMEHHBIE.

OnepaTop nprcBanBaHUS.
ApudmeTrueckne BbIpaXeH!sl U MOPSI0K
uX BbluMciaeHUs. Onepanuu ¢ UeIbIMU
YHCJIaMU: 1IEJIOYUCIIEHHOE JEJICHUE,
OCTaTOK OT JEJICHHUS.

ITpoBepka 1eIMMOCTH OJJHOTO LEJIOTO
qucia Ha Jpyroe.

Omnepatiu ¢ BeeCTBEHHbIMU YHCIaMHU.
Bcerpoennsie pyHKIMM.

Cayyaiinble (ICeBAOCTyYaliHbIE) YNCTA.
Bersnenus. CoctaBHbIE YCIOBUS (3aMTUCh
JIOTUYECKUX BBIPAKECHUN

Ha U3y4aeMOM S3bIKE

PackpbIBaTh CMBICII U3y4aeMBbIX
TTOHSITHH.

N3y4aTh KOMIIOHEHTHI CUCTEMBI
MIPOTPaMMHUPOBAHUSA: PEIAKTOP
TEKCTa MPOorpaMm, TPaAHCIATOP,
OTJIA/IYUK.

XapaxkTepusoBaTh 1ETbIe,
BEIIIECTBEHHBIC U CUMBOJILHBIE
MepEMEHHBIE.

Hcnonp3oBaTh oriepatop
MpUCBanBaHMUS.

Pa3pabateiBaTh IpOrpaMmbl

T10 TIPOBEJACHUIO ONIEPALIUH C LIETBIMU
Y BEIIIECTBEHHBIMU YHCIIAMH.
3anuchIBaTh JOTUUECKHE BEIPAXKEHUS
Ha M3y4aeMOM SI3bIKE
MPOrpaMMHUPOBAHUSL.

Pa3pabatbeiBaTh IpOrpamMmebl,
coJieprKalliie onepaTopbl BETBICHMUS,
B TOM YHCJIE C UCIIOJIb30BAHUEM
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nporpamMmupoBanus). Haxoxaenue
MHUHUMYyMa U MaKCUMyMa U3 JIBYX, TPEX U
YEeTHIPEX yucen. Pemenre KBaipaTHOTO
YpaBHEHUS, UMEIOIIETO BEIIECTBEHHBIE
KOpHU. Jlornueckue rnepeMeHHbIE.
Jnanorosas oTiagka nporpaMmm:
MOIIAarOBOE BBIMOJHEHUE, IPOCMOT
3HAYEHUH BEJIMYUH, OTJIAJOYHBIN BBIBOI,
BBIOOp TOYKH OCTaHOBA.

[ukn ¢ ycnoBuem. Anroputm EBknnna
JUTSl HAXOKJIEHUSI HauOOJIbIIIEro OOIIEro
JIETIUTENS IBYX HATYpaJbHbBIX YHCEIL.
Pa3OueHue 3anucy HaTypaJIbHOTO YKCIIA B
MO3UIIMOHHON CUCTEME C OCHOBAHHUEM,
MEHBIITMM WM paBHbIM 10,

Ha OTAeNbHbIC ITUGpHL. Pasnoxenue
HaTypaJbHOTO YMCJa Ha IPOCThIE
COMHOKUTEH.

[{ukn ¢ nepeMeHHOU. AJITOpUTM
MPOBEPKU HATYPAJILHOTO YHCIIa

Ha MPOCTOTY.

Amnanuz anroputmoB. OnpeneneHue
BO3MOYHBIX PE3YJIBTATOB PAOOTHI
aJrOpuTMa IPH 33JJAHHOM MHOKECTBE
BXOJHBIX JJAHHBIX, ONpE/IETICHUE
BO3MOHBIX BXOJIHBIX JIaHHBIX,
MPUBOALINX K JAHHOMY PE3YJIbTaTY.

JIOTUYECKHUX ONEPALUH.
Pa3pabatbeiBaTh IpOrpamMmebi,
coJieprKallue ornepaTopbl MUK

(c ycinoBueM, ¢ IEpEMEHHOM).
BbIOnmHATE aHATU3 arOPUTMOB.
Pa3pabateiBaTh mporpamMmsl

J1s1 0OpabOTKHU MTOTOKA TaHHBIX,
CUMBOJIbHBIX JTAHHBIX.

BhINONHATE OTIaAKY TpOrpaMm

B IMAJIOTOBOM PEXHUME.

CocTaBsATh U BBIMOJIHATH OTJIAJIKY
Mporpamm, peaanu3yIolux TUIIOBbIE
aJTOPUTMBI 00PaOOTKH OJTHOMEPHBIX
YHCJIOBBIX MaCCHUBOB.
Ilpakmuueckue padbomeur:

1. MporpammupoBaHue NTMHERHbIX
anropMTMOB, NpeanonaratoLwmnx
BbIUMC/IEHNE apUDMETUYECKUX U
NIOTNYECKMX BbIpa>KeHMWiA

Ha 13y4aeMOM A3bIKe
nporpammMmuposanus (Python, C++,
Java, C#).

2. PaspaboTka nporpamm,
COZlep>KalLlinx onepaTopbl BeTBAEHMS,
Ha N3y4yaeMOM A3bIKe
nporpaMmmnpoBaHnsa U3 NpUBeAEHHOTO
BblLLE MepeyHs.

35




O6paboTKka MOTOKA JIAHHBIX: BHIYUCIICHUE
KOJIMYECTBA, CYMMBI, CPEJTHETO
apu(pMETHIECKOTO, MUHUMAJILHOTO U
MaKCUMAaJIbHOTO 3HAYEHHI 3JIEMEHTOB
MOCJIEIOBATEIBbHOCTH, YOBIETBOPSIOIINX
3aJIaHHOMY YCJIOBHIO.

O6paboTKa CUMBOJILHBIX JTAHHBIX.
CuMBoOJIbHBIE (CTPOKOBBIC) IEPEMEHHBIE.
[TocumBobHAS 00pabOTKA CTPOK.
[Toacy€T 4acTOThI MOABIECHUS CUMBOJIA

B CTpOKe. BcTpoeHHble pyHKIIMU

JU1s1 00pabOTKHU CTPOK.

TabiuyHbIe BEIMUMHBI (MACCHUBBI).
Onnomepnbie MaccuBbl. COCTaBICHUE U
OTJIaJIKa IPOTpaMM, PEaTU3YIOIINX
TUIIOBBIE AJITOPUTMBI 00PabOTKH
OJIHOMEPHBIX YHUCIIOBBIX MAaCCHUBOB,

Ha OJIHOM U3 SI3bIKOB MPOTPAMMUPOBAHUS
(Python, C++, Java, C#): 3anonHeHne
YUCJIOBOTO MAacCHBa CIy4YallHbIMU
YHUCJIAMH, B COOTBETCTBUU € (HOPMYJIOit
WJIU TTyTEM BBOJIA YKCEIT, HAXO0XKICHUE
CYMMBI DJIEMEHTOB MACCHUBA; JIUHEHHBIN
MOMCK 3a/IaHHOT0 3HAYEHHUS B MAaCCHUBE,
MOJICYET JICMEHTOB MAaCCHBA,
YIOBJIETBOPSIOIIMX 3aJaAHHOMY YCJIOBHIO,

3. PaspaboTka nporpamm,
coAep>Kallmx onepaTopbl UMKNa,

Ha N3y4YaemMoM SI3bIKe
NMporpaMM1MpoBaHmns 13 NPUBEAEHHONO
BbILLIE MEPEYHS
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HaXO0XKJEHNE MUHUMATHHOTO
(MaKCUMaIbHOI0) 3JIEMEHTA MacCUBa.
[ToHsiTHE O CIOXKHOCTH AJITOPUTMOB

Htoro no pazaeny

34

Pasznen 3. UndopmMaunoHHble TEXHOJIOTHH

3.1

DNeKTPOHHBIC TAOIUIIBI

10

[TonsiTne 00 AMEKTPOHHBIX TaOIHIIAX.
Tunbl TaHHBIX B AYEHKAX IIEKTPOHHOU
Tabnuipl. PenaktupoBanue u
dbopmatupoBaHue TaOJIHLI.
BceTpoennbie GyHKIUU 17151 TOUCKA
MaKCUMyMa, MUHUMYMa, CyMMBI U
cpennero apudmerndeckoro. CopTupoBka
1 QUIbTpaIMs JaHHBIX B BBIICIICHHOM
nuamna3one. [Toctpoenune nuarpamm
(ructorpaMmma, KpyroBasi iuarpamma,
TOoYeyHas quarpamma). Beibop tuna
JiarpaMMsl.

[IpeobpazoBanue popmyn

npu KonupoBaHuu. OTHOCUTEIbHAS,
a0COJIOTHAS U CMEIIIaHHAs aJpecarius

VY BepeHHOo onepupoBaTh U3y4aeMbIMU
MOHSATUSIMHU.

AHanM3upoBaTh MOJIB30BATEIBCKUN
uHTepdenc mIpUMeHsIeMOro
MIPOTrPaMMHOTO CPEJICTBA B paboTe

C DJICKTPOHHBIMU TaOJIUIIAMHU.
OnpenensiTe yCIOBUS U BO3MOXXHOCTH
MIPUMEHEHUSI TPOTPAMMHOI0 CPEACTBA
JUUISL pEIICHUs] TUTIOBBIX 3aJ1ay B paboTe
C DJIEKTPOHHBIMH TAOJIUIIAMHU.
BoIsBIIATH 00111€€ U pa3inyus

B Pa3HbBIX MPOrPAaMMHBIX MPOIYKTAX,
MpEIHA3HAYEHHBIX JIJIS1 PEIICHUS
OJIHOTO KJ1acca (pa3HbIX KJIACCOB)
3a/1a4 B paboTe C ANEKTPOHHBIMU
TaOIUIIAMH.

PenaxtupoBaTh U popmMaTUpOBaTh
AICKTPOHHBIC TAOJIHIIBI.

BBITIOTHSATE B 3JIEKTPOHHBIX

Ta0aUIax pacu€Thl IO BBOJAUMBIM
noJib3oBaTeseM popmynam
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C UCITIOJIb30BAHUCM BCTPOCHHBIX
GbyHKITHA.

AHaJIHSI/IPOBaTL N BU3YAJIIU3UPOBATDH
JAaHHBIC B 3JICKTPOHHBIX Ta6JIHHaX.
Ilpakmuueckue pabomeur:

1. BBofA AaHHbIX 1 hopmyn,
odhopmMneHne Tabmubl.

2. CopTupoBKa 1 hunbTpaums
[aHHbIX B 3IEKTPOHHbIX Tabmuax.

3. MocTpoeHre gnarpamm n rpadukos
B 3/1leKTPOHHbIX Tabmuax

Hroro o pazgeny 10
PesepBHOE Bpems 4
OBIIEE KOJIMYECTBO 68
YACOB I1O ITPO'PAMME
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9 KJIACC

No
/11

Haumenosaunue
pa3aenoB U TEM
y4eOHOro npeaMera

KomnnuectBo
4acoB

[IporpammHoOe conepxanue

OCHOBHBIE BUIBI I€ATEIHHOCTH
00yJaroIIMXCs

Pasznen 1. Hudposas rpaMmoTHOCTH

1.1

['mo6anpHas ceTh
HNHTepHeT u cTpaTeruu
0e301macHoro
MIOBEICHUS B HEH

10

I'mo6anbnas cets UnTepHet. IP-agpeca
y3110B. CeTeBOE XpaHEHHUE TAaHHBIX.
MeToabl THAUBUAYATBHOTO U
KOJIJIEKTUBHOT'O Pa3MEILCHUSI HOBOM
unpopmaruu B Uurepuere. bonbiime
JaHHBIC (MHTEPHET-/IaHHbIE, B YACTHOCTH
JTAHHBIC COITMABHBIX CETEH).
PazpaboTka BeO-cTpanui. A3k HTML.
CrpykTrypa BeO-CTpaHHUIIBI. 3ar0J0BOK U
Teo cTpaHullbl. JIornyeckas pa3MeTka:
3aroyioBku, ab3arsl. Pa3spaboTka cTpanuil,
COJIEpIKAILIUX PUCYHKH, CIIUCKU U
TUTIEPCCHUIKHU.

[Tonsitue 06 nHMDOPMAITMOHHON
0e30macHOCTH. YTPO3bI
uHGOPMAITMOHHON 6€30TTaCHOCTH TIPU
paboTe B ri100aIbHOM CETH U METO/IbI
nporuBoaeucTsusa uM. [Ipasuia
Oe3omacHoi ayTeHTU(PUKaIu. 3amura
mnaHoU nHbopmaru B IHTEpHETE.
be3onacHbie cTpaTeruu noBeAeHUs

YBepeHHO OnepupoBaTh N3y4aeMbIMHU
MTOHSTUSMHU.

AHanM3upoBaTh JOMEHHbIC UMEHA
KOMITBIOTEPOB 1 a/ipeca JOKYMECHTOB

B HTEepHETE.

Onpenenstb MUHUMAJILHOE BpeMs,
HE00X0aUMOoe I TIepeaadn
W3BECTHOTO 00BhEMA TAHHBIX 110 KaHATY
CBSI3U C U3BECTHBIMU
XapaKTEPUCTHKAMHU.

Pa3pabareiBaTh BeO-CTpaHUILIBI

Ha si3pike HTML.

Pacmo3naBaTh MOTEHIIUATIBHBIC YTPO3bI
Y BpPEIHbBIC BO3JICHCTBYS, CBI3aHHBIC

¢ UH(POPMAITMOHHBIMH U
KOMMYHUKAIITMOHHBIMU TEXHOJIOTUSIMU,
OIICHMBATH TpeJIjIaracéMble ITyTH UX
YCTpaHCHHS.

[IpumeHsTh Oe30macHbIC CTPATETUN
noBeqieHus B IHTepHeTe.

N3yyaTh BONpoc 0 mpeaynpex1eHuu
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B UnTepuere. [Ipenynpexaenue
BOBJICUCHUS B ICCTPYKTHUBHBIE U
KPUMHHAJIBHBIE (DOPMBI CETEBOI
aKTUBHOCTH (KUOEpOYyJUIHHT, GUIIUHT U
apyrue GopMbI CETEBOI AKTUBHOCTH)

BOBJICYCHUS B ACCTPYKTUBHLIC U
KPUMUHAIBHBIE (POPMBI CETEBOI
AKTUBHOCTHU.

Ilpaxkmuueckue pabomut:

1. Co3gaHme KOMNIEKCHbIX
MHDOPMaLMOHHBIX 00BEKTOB B BUE
BeO-CTPaHuLL, BKIHOYaOLWMX
rpacuyeckne 06beKThl,

C MCNO/b30BaHNEM KOHCTPYKTOPOB
(wabnoHos).

2. 3HaKOMCTBO C MexaH13mamu
obecrneyeHnst NpUBaTHOCTYU U
6e3onacHol paboThbl C pecypcamu
ceTun VIHTepHeT, MeTOoAamMm
ayTeHTudgmkauuu, B TOM Yncne
MPUMEHSEMbIMI B CEpBUCaXx rocycnyr

1.2

Pabora
B MH(OPMALIMOHHOM
IIPOCTPAHCTBE

Bunsl nesrensHoctu B MIHTEpHETE.
HHTepHET-CEpBUCH: KOMMYHUKALIMOHHBIE
CEpBUCHI (ITOYTOBAs CIIyk0a,
BUJICOKOH(EPEHIIMH U IPYTHE CEPBUCHI),
CIIPaBOYHBIE CITYKObI (KapThl,
pacnucaHus U Apyrue), oMCcKOBbIE
CIIy>KOBbI, CITy>KObI OOHOBJICHHUS
nporpaMmmHoro ooecnederusi. CepBUCHI
roCyJapCTBEHHBIX YCIIYT.

OO6auHble XpaHUIINIIA TaHHBIX.
CpencTBa COBMECTHOM pa3pabOTKu

YBEpEHHO ONEPUPOBATH N3YUAEMbIMU
MOHATHUSIMH.

[IpuBOINTH MPUMEPHI CUTyaLUH,

B KOTOPBIX TpeOyeTCsl UCIOb30BATh
KOMMYHUKAIIMOHHBIE CEPBUCHI,
CIIPABOYHBIE U MTOUCKOBBIE CITY>KOBI
U 1p.

OnpenensaTs KOJUYECTBO CTPAHULI,
HaliJICHHBIX ITIOMCKOBBIM CEPBEPOM
I10 3aIIpOcaM C UCITOJIb30BAHUEM
JIOTUYECKUX Olepanuil.
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JOKYMEHTOB (OHJIaltH-0(HUCHI).
[IporpammHuoe obecrnieueHue

KaK B€0-CEpBHC: OHJIANHOBBIE TEKCTOBBIE
U TpaduIeCcKue peaaKkTOPhl, CPEIbI
pa3pabOTKH IPOrpaMm

[IpuBOINUTH TPUMEPHI YCIYT,
JIOCTYITHBIX Ha CEPBUCAX
rOCYJapCTBEHHBIX YCIIYT.
[IpuBOINTH TPUMEPHI OHIIANHOBBIX
TEKCTOBBIX M IPadUIECKUX
PEAAKTOPOB, Cpell pa3pabOTKU
MIPOTPaMM.

Hcnonb3oBaTh 00JaYHbIE XpaHUIHUIIA
JTAHHBIX.

Ilpakmuueckue pabomui:

1. MNowvcK nHhopmauum B CETH
VIHTepHeT no 3anpocam

C ncnonb3oBaHMEM NNOIr’MYECKNX
onepauui.

2. Vicnonb3oBaHwue oHnainH-odmca
AN pa3paboTKN AOKYMEHTOB

Hroro no pazneny

14

Pa3nen 2. TeopeTuyeckne 0CHOBbI HH(POPMATHKHI

2.1

MoaenupoBanue Kak
METO]I IO3HAHUS

12

Mopenb. 3agaun, penaemMple ¢ TOMOIIBIO
moaenupoBanus. Knaccuduxaum
Mozeneil. MatepuanbHble (HATYpHBIE) U
UH(OPMAIMOHHBIE MOJIEIIH.
HenpepbiBHbIEC U TUCKPETHBIE MOJIEIIH.
Nmuraunonusie mogenu. Mrpossie
Mozenu. OnieHKa aJleKBaTHOCTH MOJICIIH
MOJIETTUPYEMOMY OOBEKTY U LIEIISAM
MOJENUPOBAHUSI.

YBepeHHO onepupoBaTh U3y4aeMbIMU
TOHSITUSIMH.

Omnpenensith BUI HHPOPMAITTOHHOM
MOJIETH B 3aBUCUMOCTH OT CTOSILEH
3aj7auu.

AHanu3upoBath HH(POPMALIMOHHBIE
Mozenu (Tabauubl, rpaduki,
JarpamMMbl, CXEMBI H 1. ).
Ocy1ecTBISITh CUCTEMHBIN aHATN3
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Taonmuuusie Mmonenu. Tabnuiia Kax
MPEJCTABICHHE OTHOIICHUS.

ba3bl nannbix. OT60p B TabIHIIE CTPOK,
YAOBJIETBOPSIONIUX 33JJAHHOMY YCIIOBHIO.
Pazpabotka ogHOTaOIMYHOM Oa3bl
naHHbIX. CocTaBlieHUE 3alpoCoB K 0a3ze
JAHHBIX C TIOMOIIBIO BU3YaJIbHOTO
penakropa.

I'pad. Bepuimna, pedpo, myTs.
OpueHTUpOBaHHbBIC U
HEOpHEHTHPOBaHHbIE rpadrl. JyinHa (Bec)
pebpa. BecoBast matpunia rpada. Jnuna
yTH MEXy BepiinHamu rpada. [louck
onTUMaJIbHOTO MyTH B rpade. HavanbHas
BepIIrHA (MCTOYHUK) U KOHEYHAs
BEpIIMHA (CTOK) B OPUEHTUPOBAHHOM
rpade. Beluncnenue koinyecTBa myTeu

B HaIPaBJICHHOM alMKJINYeCKOM rpade.
Hepero. Kopens, Bepimna (y3en), JIUCT,
pebpo (ayra) aepesa. BoicoTa aepena.
[Toanepeso. [Ipumepsl HCTIOIB30BaHUS
nepesbeB. [lepebop BapuaHTOB

C MOMOIIIBIO AEPEBa.

[TonsiTHE MaTEMAaTUYECKON MOJIEIIN.
3agauu, perniaeMple C TOMOIIBIO
MaTeMaTU4eCKOT0 (KOMIIbIOTEPHOTO)
mMoaenupoBanus. OTinyue

00BbEKTa, BBIACIATH CPEIN €T0 CBOMCTB
T€ CBOMCTBA, KOTOPHIC CYIICCTBCHHBI
C TOUKH 3pCHUS LEIIEeH
MOJICTTUPOBAHUS.

OneHnBaTh aJIEKBATHOCTh MOJIEIIN
MOJICTUPYEMOMY OOBEKTY U LEJISIM
MOJICTUPOBAHUS.

CtpouTh U UHTEPHPETUPOBATH
pasnyHble THHOPMAIIMOHHBIC MOCITH
(TaGmuuel, TMarpaMmsl, rpadsl,
JIEPEBO, CXEMBbI, OJIOK-CXEMBI
JITOPUTMOB).

HccnenoBath ¢ TOMOIIBIO
MH(POPMAITMOHHBIX MOJIeJIEH 0OBEKTHI
B COOTBETCTBUU C MTOCTABJICHHOU
3aJaueH.

N3yuath 3Tanbl KOMIbIOTEPHOTO
MOJEIUPOBAHUS.

Paborath ¢ TOTOBBIMH
KOMITbIOTEPHBIMU MOJICISIMU

U3 Pa3IUYHBIX MMPEAMETHBIX 00IaCTeH.
Ilpakmuueckue padomul:

1. Co3gaHune oIHOTabM4YHON 6asbl
AaHHbIX. [1ONCK AaHHbIX B FOTOBOVA
base.

2. PaboTa c roTosbiMu
KOMMNbHOTEPHbIMN MOAENAMN
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MAaTeMaTUYECKOU MOJIETN OT HATyPHOU
MOJEIIN U OT CIIOBECHOTO
(JIuTepaTypHOr0) onucaHusi OOBEKTA.

DTansl KOMIIBIOTCPHOI'O MOICIIMPOBAHUA:

ITOCTAaHOBKA 3a/1a4¥, HIOCTPOCHUE
MaTEeMaTUYECKON MOJIeNH, IPOrpaMMHast
peanu3anus, TECTUPOBAHKE, IPOBEACHUE
KOMITBIOTEPHOI'O SKCIIEPUMEHTA, aHAJIN3
€ro pe3yJbTaTOB, YTOUYHEHUE MOJEIH

3 Pa3/IMYHbIX NpeAMeTHbIX 06nacTen.
3. MNMporpammHan peannsaunsa
KOMMbOTEPHON MOAEeNN

Hroro no pazneny

12

Pa3znes 3. AiroputMbl ¥ IpOrpaMMHpOBaHKe

3.1 | Pa3pabotka
aJITOPUTMOB
U TIPOrpaMM

24

Pa30uenue 3agauyn Ha moa3agaun.
BcnomoraTenbHbIe anropuTMbI

(moamporpaMmsl, MPoOUEaypbl, GYHKITUN).

[TapameTpsl KaK CpeICTBO U3MEHEHUS
pe3yJbTaTOB PabOTHI MOAMPOTPAMMBI.
Pesynbrar ¢pynkiuu. Jloruueckue
GyHKUIHUU.

Pexypcus. PekypcuBHbIE TOAITPOTpAMMBI
(mpoueaypsl, GyHKIMM). YcaoBue
OKOHYaHMSI peKypcuu (6a30BbIe Clyyan).
[Ipumenenue pexypcuu Jisi mepedopa
BapUAHTOB.

CopTtupoBka MaccuBOB. BcTpoeHHbIE
BO3MOKHOCTH COPTUPOBKH BEIOPAHHOTO
A3bIKA POIPAMMUPOBAHUS.

JIBOMYHBII IOUCK B YIIOPSIAOYEHHOM

YBEpEHHO ONEPUPOBATH U3YIAEMBIMU
MOHSTUSIMHU.

Ocy1iecTBIATh pa30ueHne UCXOTHON
3aJ]auM Ha 033 JauH.

PaspabareiBaTh IpOrpamMmbi,
coJiepKalue noanporpammy(bl).
Pa3pabatbeiBaTh IpOrpamMmebl,
pealln3yIolue HECI0KHbIE
PEKYpPCHUBHBIC alTOPUTMEI.
Pa3pabatbeiBaTh IpOrpaMmbl

J71s1 00pabOTKH OTHOMEPHOTO MacCUBa
EJTBIX YHCElT.

Pa3pabateiBaTh IpOrpamMmei,
pealln3yIOLIe HECIOKHbIE AITOPUTMbI
00pabOTKH IByMEPHBIX MaCCHUBOB
(MaTpun).
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MacCHBE.

JIBymepHBIE MacCUBBI (MaTPHLIbI).
OcHOBHBIE aJTOPUTMBI 00PaOOTKH
JIBYMEPHBIX MaCCHBOB (MaTpHII):
3arnoJHEHUE ABYMEPHOI0 MaccuBa
CIIy4ailHBIMH YHCIIaMU U

C UCI0JIb30BaHNEM (OPMYJI, BBIYMCIICHUE
CYMMBI 3JIEMEHTOB, MUHUMYyMa U
MaKCcUMyMa CTPOKH, CTOJIONA, AUana3oHa,
HOUCK 3a/laHHOro 3HaueHusi. CoOpTUPOBKA
10 HECKOJIbKUM KPUTEPUSIM (YPOBHSIM).
JlnHaMH4YeCcKoe MpOorpaMMHpPOBaHUE.
3ajauu, peniaeMple C TOMOIIBIO
JUHAMUYECKOTO MPOTPAMMHUPOBAHUS:
BbIYKCIICHHUE (DYHKIIHM, 3aTaHHBIX
peKyppeHTHOMH HOopMYIIOH, MOACUYET
KOJIMYECTBa BAPUAHTOB, BHIOOD
ONTUMAJILHOTO PEIICHUS

PazpaboTtka nporpamm, peaqu3yromnmx
AJITrOPUTMBI pCIICHUA 3a/1a4

C IOMOIIBKO AUHAMHUYCCKOT'O
[IPOrpaMMHUPOBaHUS.

Pa3zpaboTka nporpamm, pean3yronmx
aJIrOpUTMBbI 00paOOTKH JIaHHBIX,
XPAHSIIUXCS B TEKCTOBBIX (paiinax.
Ilpakmuueckue pabomut:

1. CocTasneHne 1 0TnagKa nporpamm,
MCMONb3YIOLWMX NOANPOrpamMmbl
(npoueaypsbl, PYHKLMK), HA OLAHOM

13 A3bIKOB MPOrpaMmMmpoBaHmns
(Python, C++, Java, C#).

2. CocTas/neHne 1 oTnagka nporpamm,
peam3yroLLMX PEKYPCUBHbIE
a/ropMTMbl, HA N3y4aeMOM SA3blKe
MporpaMMmnpoBaHns 13 NPUBeAEHHOIO
BbILLIE MEPEYHS.

3. CocTasneHne 1 oTnagka nporpamm,
peam3yroLwmxX TUMNOBbIE aITOPUTMb
06paboTKN O4HOMEPHBIX YAC/OBbIX
MaccCVBOB, Ha M3y4aeMOM A3bIKe
nporpaMMnpoBaHmns 13 NPUBeAEHHONO
BbILLIE MEPEYHS.

4. CocTasneHne n oTnagka nporpamm,
peam3yroLWmX TUMNOBbIE aITOPUTMbl
06paboTKM ABYMEPHbIX MacCuBOB
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(MaTpuy), Ha n3yvyaemMoM fA3blke
nporpaMmmnpoBaHns 13 nprneeaEHHOro
BblLLE NepeyHs.

5. CocTasneHune n oTnaaka
nporpamm, peanmsyoLmx aaropyuTMbl
peLLeHns 3a4ay ¢ NOMOLLGH0
AMHAMMYeCKOro nporpammmnpoBaHuns,
Ha M3y4yaemMoM A3blKe
MporpaMMmpoBaHuns 13 nNpuBeLEHHOTO
BbILLIE MEPEYHS

3.2 | YopaBnenue 4 VYnpasnenue. Curnan. O6paTtHasi CBSI3b. YBEpEeHHO ONEpUPOBATh U3YyYaEMbIMU
[Tony4yeHnue curHanoB oT HUQPPOBBIX TIOHSITHSIMH.
JATYMKOB (KaCaHUs, PaCCTOSIHUA, CBETA, | AHAIM3UPOBATH OTHOMICHUS B KHBOM
3ByKa ¥ pyroro). [Ipumepst MIPHUPOJIC, TEXHUICCKHUX U COIMATBHBIX
UCIIOJIb30BAHUS TIPUHITUIIA OOpaTHOU (mKoJa, CeMbA U JIp.) CUCTEMax
CBSI3U B CUCTEMax yIpaBJICHUS C TIO3UIUH yTIPaBIICHUS.
TEXHUYECKUMHU YCTPONUCTBAMHU, B TOM [TpuBOIUTE TIPUMEPHI
gucie B podoTtoTexHuke. [Ipumepsr POOOTHU3UPOBAHHBIX CUCTEM U
POOOTHU3UPOBAHHBIX CHCTEM OIMKCHIBATh MPUHITUIIBI UX PAOOTHI.
(cucTeMa ympaBJeHUs JBHKCHUEM Ilpakmuueckue padomul:
B TPAHCIIOPTHOM CHCTEME, CBAPOYHAs 1. 3HaKOMCTBO C y4ebHOI cpefoii
JIMHUS aBTO3aB0JIa, aBTOMAaTU3UPOBaHHOE | Pa3paboTKy nporpaMm yrpas/ieHus
yIpaBJCHUE OTOIJICHUEM JIOMa, ABVKYLLMMUCSA poboTamu
ABTOHOMHAs CICTEMa yIPaBJICHUS
TPAHCTIOPTHBIM CPEJICTBOM U JIPyTHE
CHUCTEMBI)

Hroro 1o pazaeny 28
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Pasznen 4. UndopmanmoHHbIe TEXHOJIOTHH

4.1 | DneKTpOHHbIE TaOIUIIBI 8 VY ca0BHBIE BBIYMCIICHHS B JIEKTPOHHBIX | BBINOIHATH B 3JIEKTPOHHBIX TaOIHIIAX
tabmuuax. CyMMuUpOBaHUE U MOACUET pacy€Tsl IO BBOJAUMBIM
3HAYEHU, OTBEYAIOUIUX 3aJaHHOMY noJib30BareneM (Gpopmyrnam
ycnoButo. O0paboTka 601bINX HAOOPOB | C MCIIOJIB30BAHUEM BCTPOCHHBIX
JTAHHBIX. GyHKITHA.
JlnHaMu4ecKoe MporpaMMHUpPOBaHUE OcCy1IecTBIATh YNCIEHHOE
B DJIEKTPOHHBIX TaOIHIIAX. MOJICJIMPOBAHUE B MPOCTHIX 3a/1a4ax
YuclieHHOe MOJIETUPOBAHKE B U3 pa3JInYHbIX [IPEIMETHBIX 00s1acTel.
JIEKTPOHHBIX Tabmuuax. Yuciennoe Haxonuts pemienue ypaBHeHUM
pelieHre ypaBHEHU ¢ TOMOILBIO YUCJIICHHBIMU METOAAMH C IIOMOLIBIO
nondopa napametpa. Ilouck AJIIEKTPOHHBIX TAOJHII.
ONTHUMAJIBHOTO PELICHUS HaxoauTs ontuManbHble pelieHus
C MOMOUIBIO IEKTPOHHBIX TAOJIHII.
Ilpakmuueckue pabomoi:
1. O6bpaboTKa 60/bLLUNX HAOGOPOB
AaHHBIX.
2. UucneHHoe MoaennpoBaHune
B 3/IEKTPOHHbLIX Ta6n|/|u,ax.
3. YuncneHHoe peLleHre ypaBHEHWIA
C NOMOLLbK NEKTPOHHbLIX Ta6ﬂI/ILI|.
4. PewleHuve 3aga4y onTuMmnsaumm
C NOMOLLbH 3IEKTPOHHBIX Tabmy,
4.2 | UadopmarmoHHbIe 2 Posb MHGOPMAIIMOHHBIX TEXHOJIOTUH PackpbIBaTh CMBICH H3y4aeMbIX
TE€XHOJIOTHH B Pa3BUTHUU SKOHOMHUKU MHUPA, CTPAHBI, MOHATHUM.
B COBPEMEHHOM pervoxa. OO6cyxnath posb HHPOPMALMOHHBIX
o01iecTBe OTKpbITEIE 00pa30BaTeNbHBIE PECYPCHI. TEXHOJIOTHI B COBPEMEHHOM MHMPE.
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[Ipodeccuu, cBsizanubie ¢ UHGOPMATUKON
¥ UTHGOPMAIIMOHHBIMU TEXHOJIOTUSIMU:
BeO-1M3aliHEep, MPOTPAMMUCT,
pa3pabOTUMK MOOMIIBHBIX IPHIIOKEHHIH,
TECTUPOBIIUK, APXUTEKTOP
MPOTPaMMHOTO 00ecTeYeHUs,
CHEUHUATUCT MO aHAIU3Y JIaHHBIX,
CUCTEMHBIN aIMUHHUCTPATOP.
3HAKOMCTBO € IIEPCIIEKTUBHBIMU
HaIlpaBJICHUSMU Pa3BUTH
MH(POPMAILIMOHHBIX TEXHOJIOTHH

(Ha mpuMepe UCKYCCTBEHHOTO
MHTEJJIEKTAa U MAIIMHHOTO O0y4eHUS).
CucrteMbl yMHOTO TOpoja
(KOMITBIOTEPHOE 3PEHUE U aHAJIU3
OOJBIINX JJAHHBIX)

OOcCyaTh 3HAYEHNUE OTKPBITHIX
00pa30BaTENbHBIX PECYPCOB U
BO3MO>KHOCTH UX HCIIOJIb30BaHMUS.
AHann3upoBaTh HUPPOBHIC HABBIKH,
KOTOPBIMU JIOJDKEH 00J1a7aTh
BBIMTYCKHHK IIKOJIBI.

Nzyuats npodeccun, CBI3aHHbIE

¢ HTHPOPMATUKOU U
UH(POPMAIMOHHBIMU TEXHOJIOTUSMHU.

I/ISY‘IaTL IICPCIICKTHUBHLIC HAIIPABJICHU A

pa3BUTHS UHPOPMALIMOHHBIX
TEXHOJIOTHH.

AHaJII/IBI/IPOBaTI) CUCTCMBI YMHOI'O
ropoja.

Ilpakmuueckue padomel:

1. Co3gaHue npeseHTayum

0 npodoeccusix, cesizaHHbIX ¢ KT

Hroro no pazgeny 10
Pe3epBHOE Bpems 4
OBILEE KOJIMYECTBO 68
YACOB I10 ITPOTPAMME
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