[TPUHATO VTBEPXJIEHO

Pemennem MeTogudeckoro HupexTop
o0BeIMHEHUs yUUTelel MaTeMaTUKK 1 OV mkonsr Nel
UHGOPMATHKH , .B. AliflapoBa

IIporoxomn Ne 5 n. \
ot 26.03.2024

Pabouast nporpaMmma no yueOHOMY npeamMery

Nudopmatuka
(yray0/1eHHbI YPOBEHb)

cpeaHee o0uiee o0pa3oBaHue



COJEP)KAHUE OGYUEHUS!

10 KJIACC

HugpoBasi rpaMOTHOCTH

TpeOoBaHusl TEXHUKU O€30MACHOCTH M TMTUMEHBI MpU paboTe C KOMIBIOTEPAMU U
JIPYTMMH KOMIIOHEHTaMU HU(POBOr0O OKPYKEHUSI.

[TpuHuMIBEI pabOTHl KOMIIBIOTEPOB U KOMIIBIOTEPHBIX CUCTEM. ApPXUTEKTypa (HOH
Heiimana. [apseapockas apxumexkmypa. ABTOMATUYECKOE BBIIIOJIHEHUE IPOrPAMMBI
npoueccopoM. OnepaTuBHas1, IOCTOSIHHAS U AOJATOBpeMeHHas naMaTb. OOMEH JTaHHBIMU
¢ nomombio muH. KoHTposuiepsl BHEMHUX yCTPOUCTB. [IpsMON TOCTYII K ITaMsTH.

OCHOBHBIE TEHICHLUMH Pa3BUTHS KOMIIBIOTEPHBIX TexHoJorui. [lapamienbHbie
BbIYMCIICHUs1. MHorompoueccopasie cucreMsl. CynepkomnbroTepsl. PacnpenenéHusie
BBIUMCIIUTEIbHBIE CUCTEMBI U 00paboTKa OONbIIMX JaHHBIX. MoOuIbHBIE LU(POBHIE
YCTPOMCTBA © HMX poidb B KOMMYHUKAIMSX. BCTpOEHHBIE  KOMIIBIOTEPBI.
MukpokoHTposuiepsl. POG0TH3MpOBaHHBIE TPOU3BO/ICTBA.

[TporpammHOe oOecrieueHUE KOMIIBIOTEPOB M KOMIIBIOTEPHBIX CHUCTEM. Busl

nporpaMmMHOro oOecnedeHusi M WX HasHadeHwe. (OcoOEHHOCTM MPOrpaMMHOIO
obecrnieueHus: MOOMIIBHBIX ycTpoicTB. [lapannensHoe nporpammupoBanue. CucteMHoe
nporpaMMHoe obOecrieueHue. OmneparMoHHbIE CUCTEMbI.  YTUIUTHL. JlpaiiBepbl
yCcTpoicTB. MHCTAIUIAINA U IEUHCTAIUIALNS IPOrPAMMHOTO 00€CIIeUEHUSI.

@aitnoBele  cuctembl. [lpuHIMOBL  pa3MenieHUss W UMEHOBaHMs  (ailioB
B J0JroBpeMeHHOM namaATu. [1[abnons! 1y onucanus rpynn ¢aisos.

[Iporpammuoe oOecnieuenue. JIMleH3MpOBaHHE MPOTPaAaMMHOTO OOecnedeHus
u 1udpoBeIXx pecypcoB. IIponpuerapHoe u cBoOOIHOE MporpamMmMHOe OOecredeHue.
Kommepueckoe ¥ HEKOMMEPUYECKOE HCIOJIb30BAHHE MPOrPaMMHOIO OOecreueHus
u undpoBbix pecypcoB. OTBETCTBEHHOCTb, YCTaHaBIMBaeMasl 3aKOHOJATEILCTBOM
Poccuitickoii  @enepaunu  3a  HENPAaBOMEPHOE  HCHOJIB30BAHWE  ITPOTPAMMHOIO
obecrnieyeHus U IUGPOBBIX PECYPCOB.

[IpyHIMOBI TOCTPOEHUS M aIApaTHbIE KOMIIOHEHTHl KOMIIBIOTEPHBIX CETEH.
Ceresie poTokogel. Ceth MHTEpHET. Anpecanus B cetn MaTepHeT. [IpoTokonsl cTeka
TCP/IP. Cucrema 1OMEHHBIX UMEH.

Pasnenenne IP-cetm Ha mnoacery ¢ moMomiplo Macok mnojcereil. CereBoe
agMUHHCTpUpoBaHue. llomydeHue JaHHBIX O CETEBbIX HACTPOWKAX KOMIIBIOTEpA.
[IpoBepka Hamuuusg CBA3M ¢ y310oM cetu. OmnpeneneHre Mapupyra JIBHKECHHUS
ITAKETOB.

Bunet  pedrensHOCTH B CEeTU HuTepHer. CepBucsl HNuTepHera.
['eoundopmamoHHble CHCTEMBI. ['€OJIOKAllMOHHBIE CEPBHUCHI PEATLHOTO BPEMEHHU
(mampumep, JIOKanusi MOOWJBHBIX Tele(OHOB, OMNPENEIICHUE  3arpyKCHHOCTH
aBTOMAarucrTpaie), ”HTEPHET-TOProBJIsi, OpPOHUPOBAHKUE OUIIETOB M TOCTUHULI.

1 KprMBOM BBIICJICH MaTepuall, KOTOpHﬁ HE SBJISETCS 00S3aTeIbHBIM Opyu HU3Yy4YCHUU W HE BXOAUT B COACPIKAHUC
HpOMG)KyTO‘IHOﬁ WJIA HTOTOBOK aTTeCTalliy 110 MPEAMETY.
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['ocymapcTBeHHBbIE 3JIEKTPOHHBIE CEepBUCHI M ycayru. ColMalbHble CETH —
OpraHM3alusl KOJUIEKTUBHOTO B3aUMOJIEUCTBUS M OOMEeHa JaHHbIMU. CeTeBOM ITHUKET:
npaBUjia MOBEAECHUA B KubOepmpoctpaHcTBe. lIpobieMa MOAIMHHOCTH MOIYyYEHHOMH
uHpopMmaruu. OTKpbIThIE 00pa30BaTEIbHbIE PECYPCHI.

TexHOreHHble M HSKOHOMHYECKHME Yrpo3bl, CBSI3aHHBIE C HCIOJb30BAHUEM
UH(OPMAITMOHHO-KOMMYHUKAIIMOHHBIX ~ TexHosmoruid. OOmme mpoOieMbl  3allUThl
uHbopMaluu M HHPOpMAIMOHHONW Oe3zomacHocTd. CpencTBa 3amuThl WH(OpMALUU
B KOMIIbIOTEpaX, KOMIIBIOTEPHBIX CETSAX M aBTOMATHU3MPOBAHHBIX WH(OPMAIMOHHBIX
cucteMax. IIpaBoBoe oOecrieueHre HHPOPMAITMOHHON O€30MACHOCTU. IDIeKMPOHHAs
yupposas noonucs, cepmuduyuposannvie caimvl U OOKYMeHmbl.

[IpenoTBparieHre HECAaHKIIMOHUPOBAHHOTO JOCTYIA K JIMYHOU KOH(DUIESHIINATBEHOM
uH(GOpPMAIUH, XPAHAIIEHCS Ha MEPCOHATBHOM KOMIBIOTEPE, MOOMIBHBIX YCTPOHCTBAX.
BpenonocHoe nmporpaMMHoOe obecriedeHre U crnocoObl OOpbOBl ¢ HUM. AHTUBUPYCHBIE
nporpammbl. Opranu3anusi JUYHOTO apxuBa uH(popmanmu. PezepBHOe KomupoBaHUE.
[laposibHas 3amMTa apxXuBa.

uppoBanne naHHbIX. CUMMETpUYHBbIE U HecuMMeTpuuHble mudpel. udpsel
npoctoit 3amensl. lugp Llezaps. lludp Bmwxenepa. Anropurm mmdposanus RSA.
Cmezeanoepaghusi.

Teopernueckue 0CHOBbI HH(POPMATHKH

Nudopmanus, nanHsie W 3HaHug. MHbOpMalMoOHHBIE MPOIECChl B MPHUPOJE,
TEXHHUKE U OOLIECTBE.

HenpeppiBHBIE W JIUCKpPETHBIE BEJIMYMHBI UM CUTHaIBl. HeoOXxoaumocTh
JTUCKpEeTU3aluy nH(popMaIuu, npeIHa3HauYeHHOM JJIs1 XpaHeHU s, epeaadn 1 00paboTKu
B LIU(PPOBBIX CUCTEMAX.

JIBonuHO€E KOonMpoBaHue. PaBHOMEPHBIE M HEPABHOMEPHBIE KOBI. [[ekonupoBanue
COOOIIIEHUH, 3allUCaHHBIX C TIOMOIILI0O HEPaBHOMEPHBIX KOJ0B. YcioBue Dano.
[locTpoeHne  OAHO3HAYHO  JEKOJMPYEMBIX  KOJOB C  TNOMOIIBIK  JIepeBa.
I'pagp An.A. Maprosa. Enunuubl u3mMepeHust KoaudectBa uHpopmanuu. AnQpaBUTHBIMN
MOJIXO/ K OLIEHKE KOJIMUYECTBa HH(POPMAIUH.

Cucrembl cuucienus. Pa3BépHyTas 3amuch TMeEIbIX ©W  JPOOHBIX YHUCEN
B MO3UIIMOHHOM cHucTeMe cuuciaeHus. CBOMCTBAa TMMO3MUIMOHHOM 3alliCH  YHUCHA!
KOJIMYECTBO IM(p B 3alKCH, MPU3HAK JEIUMOCTH YHCIAa HAa OCHOBAHHME CHUCTEMBI
CUMCJICHUS. AJNTOPUTM MEPEBOJA ILIEJOr0 4uciaa U3 P-MYHOW CHCTEMBI CUYHUCIECHHUS
B JCCATUYHYIO. AJTOPUTM TNiepeBojla KOHEYHOW P-myHOil npobu B JeCATUYHYIO.
ANTOpPUTM TepeBoja LEJIOro YKcia U3 JIECSITUUYHOM CUCTeMbl cUHCcleHus B P-uunyro.
[lepeBon koHEUHOUM necaTUYHOW npoOu B P-wunyro. [[BomuHas, BOCbMepHYHAs U
MIECTHA/IIATEPUYHAS] CHUCTEMbI CUYHUCIICHHS, CBS3b MEXKIYy HUMH. ApubMETHYECKHE
ONEpalNK B MTO3UIIMOHHBIX CUCTEMAX CUMCIICHUS. 1pouunas ypagHo8eweHHas cucmema
cuucnenus. [[8OUUHO-0ecamuyHas cucmema CUUcCieHusl.

KomupoBanue texcroB. Komuposka ASCIl. OnnobGaiitHbie koaupoBku. CtaHmapT
UNICODE. Komupoka UTF-8. Onpenenenue nanpopmMaiimoHHOT0 00bEMa TEKCTOBBIX
COOOILIEHU.
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Koauposanue uzobpaxenuil. OneHka HHPOpMALMOHHOTO 00BEMa rpaduuecKkux
JTAaHHBIX MIPH 3a/IaHHBIX pa3pellieHnH U rTyOnHe KOAUPOBaHUA 11BeTa. [[BeTOBBIE MOAETH.
BekropHoe komupoBanue. Dopmartbl rpaduueckux ¢dainoB. Tpéxmepnas rpaduxa.
®pakTanbHas rpaduka.

KoaupoBanue 3Byka. OueHka HMHPOPMAIMOHHOTO OO0BbEMA 3BYKOBBIX JIAHHBIX
IIPU 33JIaHHBIX YaCTOTE TUCKPETU3ALMHU U Pa3psAIHOCTH KOOUPOBAHHUS.

Anrebpa gnoruku. [loHsTue BbICKa3bIBaHUA. BbIcKa3piBaTeNbHbIE  (HOPMBI
(mpemukaTsl). KBaHTOPHI CyIIECTBOBAHUS U BCEOOITHOCTH.

Jlornueckue omepauuud. TaOmuubl HCTUHHOCTH. Jlormueckue BBIPAXKEHUS.
Jlornyeckue ToxaecTBa. JlokazaTeabCTBO JIOTHUYECKUX TOXKJIECTB C MOMOIIBIO TaOJIHUIL
WUCTUHHOCTH. JIorMUecKre onepanuu 1 onepauy HaJl MHOYKECTBAMM.

3aKkoHbl anreOpbl JIOTMKU. OKBHUBAJIECHTHBIE NPEOOpa30BaHUS  JIOTUYECKUX
BbIpakeHUH. Jlornueckue ypaBHEHUS U CUCTEMBI YPAaBHEHU.

Jlornueckue (QyHKUMU. 3aBUCHUMOCTh KOJIMYECTBA BO3MOXKHBIX JIOTUYECKUX
(GYHKUMNA OT KOJIMYECTBA apryMeHTOB. [loJHBIE cCTEMBI JIOTHUECKUX (PYHKIUH.

Kanonnueckue popmbl J0ru4eckux BolpaxeHH. COBEpIIEHHbIE TU3bIOHKTUBHBIC
U KOHBIOHKTHBHBIE HOPMAJIbHBIE (POPMBI, ANTOPUTMBI UX MOCTPOCHHS MO TaOIUIE
WCTUHHOCTH.

Jlornyeckue 2nemMeHTBl B cocTaBe Kommbrorepa. Tpurrep. Cymmarop.
Mmuoropa3psinasiii - cymmarop. lloctpoeHne cxem Ha  JIOTMYECKMX  AJIEMEHTAxX
[0 33JaHHOMY JIOTUYECKOMY BBIPAKECHUIO. 3alUCh JIOTHYECKOTO  BBIPAXKECHUS
10 JIOTUYECKOH cxeme. Mukpocxemul u mexHo102us ux npou3e00Cmed.

[IpencraBneHne LeNbIX YUCEN B NaMATH KOMITbIOTepa. OrpaHM4eHHOCTh AUAIa30Ha
Yyycesl NMPU OTPAaHWYECHHHM KOJIMYECTBA paspsanoB. l[lepenonHeHne pas3psIHON CETKH.
be33nakoBble M 3HAKOBEIC JaHHBIC. 3HAKOBBIM OWT. JIBOMYHBEIN JOMOJHUTEIBHBIA KOII
OTPULIATEIIbHBIX YUCEIL.

[TobutoBbie  sorumdeckue omnepanuu. Jlormdeckuit, apudMeTudeckudi u
nukimyeckuit casury. [lndpoBanue ¢ moMoIbo MOOGUTOBOM OMEpaIK «UCKITIOYAIOIIEe
NITN».

IIpencraBiieHrE BEIIECTBEHHBIX YMCEN B NAMATH KOMIIbIOTEpA. 3HAadalas 4acTb
U TOpSAAOK 4Yuciaa. Jluama3oH 3HAYEHWH BEIIECTBEHHBIX 4duced. IIpoGiemsl
XPAaHEHUS BEIIECTBEHHBIX YMCEJI, CBS3aHHBIE C OIPAHMYECHUEM KOJIMYECTBA Pa3pslioB.
BeimonHenue onepanmuid ¢ BELIECTBEHHBIMUYUCIIAMU, HAKOIJIEHUE  OLINOOK
NP BBIYUCIICHUSIX.

AJITOPUTMBI U IPOrPaMMHMPOBAHHE

OnpeneneHnue BO3MOMKHBIX Ppe3yJIbTaTOB pabOThl MPOCTEHIIUX aJITOPUTMOB
YIIPABJIEHUS UCIIOJIHUTEISIMU U BBIYHCIUTENBHBIX AITOPUTMOB. OTpeiesieHne UCXOAHBIX
JaHHBIX, IPU KOTOPBIX aJITOPUTM MOXKET JaTh TPEOYEeMBbIid pe3ybTarT.

Oranbel penieHuss 3aJad  Ha KomIbioTepe. HCTpyMeHTalbHBIE CpPEICTBA:
TPAHCIIATOP, OTIATUUK, NPOPUIUPOBIIUK. KOMIUIISAIUS U UHTEpHpETAUsl POTrPAMM.
BupTtyanbHble MallIiHBL.
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WnterpupoBanHas  cpena  pa3paboTkd.  MerTonpl  OTIaAKHM  MPOrpamMM.
Hcnonb3oBaHue TpacCHpOBOYHbIX TaOiuu. OTiagounbiii  BbIBOA. IlomraroBoe
BBIITOJIHEHUE TTPOrpaMMBbl. Toukn octaHoBa. [IpocMOTp 3HAaYEHM NTEPEMEHHBIX.

SI3pik  mporpammupoBanus  (Python, Java, C++, C#). Tunsl naHHBIX:
LEJIOYMCIICHHBIE, BEUIECTBEHHBIE, CUMBOJIbHbIE, Jormdyeckue. BerBneHus. CroxkHble
ycnoBus. Luknel ¢ ycinoBuem. [uknel mo mnepeMeHHoul. B3anmozameHseMOCTb
pa3’IM4YHbIX BUIOB IUKIOB. MHBapuaHT nukia. CocTaBlieHHE IUKIIA C UCIIOJIb30BAaHUEM
3apaHee ONpeaeIEHHOrO HHBAPHUAHTA ITUKJIA.

JlokymeHnTrpoBanue mnporpamm. lcnonbs3zoBanue komMMmeHTapues. Iloaroroska
OIMCAHMS IPOTPAMMBbI M MHCTPYKLMU JUIS IT0JIb30BATEIS.

AnroputMbel  00pabOTKM HATYpaJbHBIX YHCEN, 3allUCAaHHBIX B IO3ULUOHHBIX
CUCTeMax CYHMCJIEHUS: pa3OMeHue 3alucud YWciaa Ha  OTAeNbHblE  LUQPBHI,
HAaXOXJCHUE CYMMBbl M MpOM3BEIEHUA UU(Dp, HAXOXKICHUE MAKCUMaJIbHOU
(MUHUMANTBEHOM) T (PBHIL.

Haxoxxnenue BcexX IPOCTBIX 4YMCENl B 3aJaHHOM jauanasoHe. IlpeacraBinenue
yycia B BHJE HaOOpa MPOCTBIX COMHOXKUTEIEH. AJNTOPUTM OBICTPOrO BO3BEIEHUS
B CTCIICHb.

OOpaboTka JaHHBIX, XpaHsmuxcs B (ainax. TekcroBele U JIBOMYHbBIE
daiinbl. DaitnoBeie nepeMeHHble ((ainoBeie ykaszarenu). Urenue u3 Qaitna. 3anuch
B (paiin.

PazOuenue 3amaun Ha mojzamaud. [logmporpamMmbl (mporeaypsl U (YHKIIHH).
Pexypcusi. PekypcuBabie 00beKTHI ((hpakTainbsl). PekypcuBHBIC Tponeaypsl U QYHKIIHH.
Hcnons30BaHue CTEKA 11 OPraHU3aliH PEKYPCUBHBIX BBI3OBOB.

Hcnonb3oBanue  craHgapTHOM  OMOIMOTEKM  si3bIKa  MPOTPaAMMHUPOBAHUS.
[loakntouenne OMOJMOTEK MOAMPOrPAMM CTOPOHHUX MpOU3BOAMUTENECH. MOAYIbHBIMI
IIPUHLINI TOCTPOEHUS ITPOTPaAMM.

Uucnennbie MeTonbl. TouHOE W MPUONMIKEHHOE perieHus 3afgaun. YucieHHbIe
METOJbl pELIEHUs] YypaBHEHHH: MeTon mnepebopa, METOA IMOJOBUHHOTO JIEJCHHUS.
[TpubnmxE€HHOE BBIUMCIICHNUE AJIMH KPUBBIX. Bbruncnenue miomuanei Gpuryp ¢ moMoIsko
YHCICHHBIX METOJI0B (METO/ MPSMOYTOJIBHUKOB, METO ] Tpareluii). [lonck Makcumyma
(MuHUMYMa) QYHKIIMH OJTHOW TIEPEMEHHON METOIOM MOJIOBHHHOTO JCIICHHUS.

OO0paboTka  CUMBOJBHBIX  JIAHHBIX. BceTrpoennbie byHKUMM  s3BIKA
MPOrpaMMHPOBAHUS 11T OOpaOOTKHM CUMBOJIBHBIX CTPOK. AJITOPUTMBI 00pabOTKH
CUMBOJIBHBIX CTPOK: MOJCYET KOJUYECTBAa MOSBJICHUI CUMBOJIA B CTpPOKE, pa3OHeHHe
CTPOKH Ha CJIOBA IO MPOOEIbHBIM CUMBOJIaM, MIOUCK MOJACTPOKH BHYTPHU JAHHOW CTPOKH,
3aMEHa HANJEHHOU IOJCTPOKU Ha APYI'YyIO0 CTPOKY. I'eHepanus Bcex CII0B B HEKOTOPOM
asipaBuTe, YIOBIETBOPSIOUIMX 3aJaHHBIM oOrpaHuueHusM. lIpeoOpazoBaHue dyucia
B CUMBOJIBHYIO CTPOKY M OOpaTHO.

MaccuBbl M TOCIENOBAaTEIbHOCTH  4Hcesl.  BprumcieHue  000OHIEHHBIX
XapaKTEePUCTHK DJIEMEHTOB MAacCMBa WJIM YHCJIOBOW TOCIIEIOBATEILHOCTH (CYMMBI,

10
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IIPOU3BEJCHUS, CPEIHEr0 apUPMETHIECKOr0, MHHHMAJILHOTO ¥ MaKCHMajbHOTO
9JIEMEHTOB, KOJMYECTBA DJIEMECHTOB, YIAOBJIETBOPSIOMIUX 3aJaHHOMY YCIIOBHIO).
JIMHENHBIN MOUCK 33JaHHOTO 3HAYCHUSI B MACCHUBE.

CopTHpoBKa OJHOMEPHOTO MaccuBa. I[IpocTbie METOIbI COPTHPOBKH (METO[
my3bIpbKa, METOJI BBIOOpA, COpTUPOBKA BcTaBkamu). COpTHUPOBKA CIMsHUEM. BeIcTpas
coprupoBka MmaccuBa (asroputMm QuickSort). JIBOWYHBIA TOUCK B OTCOPTHPOBAHHOM
MAacCCHBe.

JIByMepHBbIC MacCHUBBI (MaTpHUIIb). AITOPUTMBI 00PAOOTKH JBYMEPHBIX MaCCHBOB:
3aIloJIHEHUE IBYMEPHOTO YHCIOBOTO MAacCHBAa IO 3a[aHHBIM TIPaBUJIaM, TIOMCK AJIEMEHTa
B JIBYMEPHOM MAaCCHBE, BBIUHCIICHHEC MakCUMyMmMa (MHUHMMyMa) M CYMMBI 3JICMCHTOB
JBYMEPHOTO MacCHBa, IIEPECTAHOBKA CTPOK W CTOJIOIOB JBYMEPHOT'O MAacCHBA.
Paspabomka npoepamm ons pewenus npocmeix 3adau anamuza oanuvix (ouucmka
OAHHBIX, KIACCUDUKAYUS, AHAIU3 OMKIOHEHUIL).

HNudopmanuoHHbie TEXHOJIOI MU

TexcrtoBeiii mporeccop. PemaktupoBanue wu  ¢opmarupoBanue. I[IpoBepka
opdorpaduu u rpammatrkd. CpeacTBa MOUCKa U aBTO3aMEHBI B TEKCTOBOM IPOIIECCOPE.
Hcnonbs3oBanue crwiieid. CTpyKTYpUpPOBaHHBIE TEKCTOBbIE JOKYMEHTHI. (CHOCKH,
ornasienue. KomnexktuBHas pabora ¢ JokymeHTaMu. MIHCTpyMEHTHI peleH3upOoBaHuUs
B TEKCTOBBIX Imporeccopax. OOmaunbie cepBuchl. JlenmoBas mnepemnucka. Pedepar.
[IpaBuna UUTUPOBAHMS HMCTOYHUKOB M OQopMieHUs OubOIMorpauueckux CChUIOK.
OdopmieHue cnucka JUTEpATyphl. 3HAKOMCTBO C KOMITBIOTEPHOW BEPCTKOM TEKCTa.
TexHuueckue cpeacTBa BBojia TekcTa. Crenrain3upoBaHHbIE CPEICTBA PEIaKTUPOBAHUS
MaTeMaTUYECKUX TEKCTOB.

Anamu3 naHHbIX. OCHOBHBIE 3a/Jaud  aHaliM3a JaHHBIX. TMPOTHO3UPOBAHUE,
KJIaccuuKarus, KjaacTepu3aius, aHau3 OTKJIOHeHUH. [locnenoBaTenbHOCTh peleHus
3aJlay aHajiu3a JaHHBIX: COOp MEPBUYHBIX JAHHBIX, OUUCTKA U OI[EHKA KauyeCTBa JJAHHBIX,
BBIOOp W/WJIM MOCTPOCHHUE MOJIENIU, MpeoOpa3oBaHUE JAHHBIX, BU3YyalIW3alusl JaHHBIX,
UHTEpIpeTanus  pe3ynbTaTtoB. IIporpamMMHble CpelcTBa UM HUHTEPHET-CEPBUCHI
J1si 00pabOTKU U TMpEJCTaBICHUs AaHHBIX. bolbiine nanHbie. MammHHOEe 00ydeHUE.
HUnmennexmyanvhwiii ananius OaHHbuIX.

AHanu3 TaHHBIX C TIOMOIIIBIO YJIEKTPOHHBIX TA0JIMII. BhIYucieHne cyMMbl, CpETHETO
apu(pMETHYECKOTO, HanOOJIbIIero (HaMMEHBIIIET0) 3HAUYCHHUS Iuana3oHa. BerumcieHne
kodhduimeHTa Koppelsauud JABYX PpsSAOB  AaHHBIX. [locTpoeHume CTOJIOYATHIX,
JMHENYaThIX U KPYroBeixX auarpamm. [loctpoenne rpadukoB ¢pynkumii. [londop muHum
TPEH/a, PEIICHHE 3a7a4 IPOrHO3UPOBAHMSL.

UucnieHHoe perieHre ypaBHEHUH ¢ TTOMOIIBI0 TT0100pa mapaMerpa. OnTuMu3anus
KaK TIOMCK HaWJIy4Ilero pemieHuss B 3afaHHbIX ycioBusx. llemeBas dyHkuus,
orpannueHus. JlokanbHBICE W TIOOATBHBII MUHUMYMBI I1efieBoM GyHKIuU. Pemenue
3a]1a4 ONTUMH3AIUHU C TIOMOIIBIO AJIEKTPOHHBIX TAOJIHII.
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11 KJIACC

Teopernueckue 0OCHOBbI HH(POPMATHKH

Teopernyeckue mOAXOAbI K OLIGHKE KOJMYECTBA HH(OpMAMHU. 3aKOH
angutuBHOCTH uHGpopManuu. @opmyna Xapri. WHopmamus U BEpOATHOCTS.
®opmyna [llenHOHa.

AnropuT™bl ckatus JaHHbIX. Anroput™m RLE. Anroputm Xaddmana. Anroputm
LZW. Anroputmsl cXaTus JaHHBIX C IOTEPSIMH. Y MEHBIIEHHUE MTYOMHBI KOJAUPOBAHUS
nsera. OcHOBHBIE Heu aaroputMoB cxatus JPEG, MP3.

CkopocTb neperayn JAHHBIX. 3aBUCUMOCTh BPEMEHU nepenayn
OT MH(OPMAIMOHHOTO O0BbEMA JAaHHBIX U XAPAKTEPUCTUK KaHasa CBs3U. [IpuuumHBbI
BO3HUKHOBEHUS OLIMOOK Mpu nepenaye nanHbiX. Koael, mo3Bosstomuye oOHapyKUBaTh U
UCIIPABJIATh OUIMOKHM, BO3HUKAIOLIWE NpPH IepeAade JaHHbIX. PaccTosHue X>MMHUHTA.
Koauposanue ¢ nosropenueM 6utoB. Koapl XaMMuHra.

Cucrembl. KoMnoHeHTbl cucTeMbl M UX B3aumoneictBue. CHCTeMHbIA 3P (DEKT.
VYnpasnenue kak nH(QpOpMaMOHHBIN mpouecc. OOpaTHast CBS3b.

Monemn u wmopenupoBanue. Llens wmonpenupoBanuga. COOTBETCTBUE MOJECIH
MOJEIMPYEMOMY OOBEKTY WM TMpoIeccy, Leau MojenupoBanus. Dopmamuzanus
IIPUKJIAJHBIX 33/1a4.

[IpencraBieHne pe3yabTaTOB MOJIECIUPOBAHMS B BHUJIE, YIOOHOM JUIsl BOCHIPHUSTHS
yenmoBekoM. ['paduueckoe npencraBicHue JaHHBIX (CXEMBbI, TaOJIHUIIbI, Tpa(uKH).

I'padbr. OcHoBHBIE TOHATUA. Buibl rpados. Onucanue rpagoB ¢ MOMOIIbIO MATPUIL
CMEXHOCTH, BECOBBIX MaTpHII, CIIMCKOB CMEXHOCTHU. PellieHre anropuTMUUecKuX 3a/ad,
CBSI3aHHBIX C aHAIM30M TPadoB (MOCTPOCHUE ONTUMAIBLHOTO MYTH MEXKIY BEPIIMHAMH
rpada, OmpeleleHWe KOJIMYeCTBAa  Pa3jMYHbIX MyTed  MeXAy  BEpIIMHAMHU
OPUEHTUPOBAHHOTO AI[MKJINYECKOro rpada).

HepeBbs. bunapnoe nepeBo. JlepeBbs mnoucka. Cmnocodsl o00xona Jepesa.
[IpencraBnenue apudmeTHUeCKUX BBIPAKEHUN B BUJE JepeBa. [uckpeTHble Urphl IBYX
UTPOKOB ¢ noiaHoi nHpopmanueit. Iloctpoenue nepesa nepedopa BapuaHTOB, ONMCAHUE
CTpaTeTMd UIpPhl B TaONIUYHOU Qopme. BBIUTpBINIHBIE W MPOUTPBIIIHBIE MO3ULIUU.
BeIUrphIIHbIE CTPATErUH.

CpeacrBa MCKYCCTBEHHOTOo HHTe/UIekTa. (CepBHCHl MAIIMHHOIO  IEPEBOJA
U pacro3HaBaHUs yCTHOM peuu. KorHutuBHBIE cepBUCHL. MneHTHpUKaLMs U TMOUCK
n300pakeHui, pacro3HaBanue auil. CamooOydaromuecs cucteMbl. VckyccTBeHHBIN
UHTEUIEKT B KOMIIBIOTEPHBIX Hrpax. lMcronb3oBaHME METOJOB HCKYCCTBEHHOI'O
UHTEIUIEKTa B OOydaromux cuctemax. lcmoiap3oBaHHE METOJOB HCKYCCTBEHHOTO
UHTEJIEKTa B  pobOotoTexHuke. MurepHer Bemei. IlepcrniekTUBBI — pa3BUTHS
KOMITbIOTEPHBIX UHTEJUIEKTYallbHBIX cucTteM. HelipoHHbie ceTu.

AJITOPUTMBI U IPOrPaMMHUPOBAHHE
dopmanuzanus NOHATHS anroputMma. MammnHa TeropUHra Kak yHUBEpCAJIbHas
Monenb BbluuciaeHui. Tesuc UYépua—Teropunra. Mawuna I[locma. Hopmanvhole
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anzopugpmol Mapkosa. Aneopummuuecku Hepaspewiumvle 3a0aqu. 3aoaya ocmauosa.
Hesozmooicnocms asmomamuueckoti omaaoku npocpamm.

OrneHka CIoKHOCTH BbluKclieHuH. BpeMs paboThl 1 00BEM UCTIOJIb3yeMOM TaMSTH,
UX 3aBUCUMOCTH OT pa3Mepa UCXOAHBIX JaHHBIX. OIIeHKa aCUMIITOTHYECKOU CIIOKHOCTHU
QITOPUTMOB. AJITOPUTMBI TOJUHOMHUAIBHON CIIOKHOCTH. IlepeOopHbIE aNrOpUTMBI.
[Tprumepbl pa3IuyHbIX aArOPUTMOB PELICHHS OTHOM 3a/1a4d, KOTOPbIE UMEIOT Pa3INYHYIO
CJIOKHOCTb.

[Touck mpoCTBIX YHMCENl B 33JJaHHOM JIHAIla30HE C MOMOUIbIO AJTOPUTMA «PELIETO
DpaTtocheHay.

MHoropa3psiiHble 1eTble Yhcha, 3a1a4 IITMHHON apu(METHKH.

CrnoBapu (acconuaTUBHBIE MAacCUBBI, 0TOOpakeHus). X3u-radauuel. [loctpoenne
as(haBUTHO-YACTOTHOTO CJIOBaps AJIsl 33JaHHOTO TEKCTa.

Ananuz mexcma Ha ecmecmeeHHOM sA3bIKe. Bvloenenue nociredosamenvHocmel
no waobaony. Pecynsapuvie evipasicenus. Yacmomuulil ananus.

Crexku. AHaIM3 MOPaBUIBHOCTH  CKOOOYHOrO  BBIpaXXEHUsS.  BpluncieHue
apru(pMEeTHUECKOr0 BhIPAKEHUS, 3aIIMCAHHOTO B TOCTPUKCHOMN (hopMe.

Ouepenu. Mcnonp30Banue ouepeau 1l BPEMEHHOTO XPaHEHHUS JaHHBIX.

Cesaznble cnucku. Peanusayus cmeka u ouepeou ¢ nOMOWbio C653HbIX CNUCKOS.

Anroputmbel  Ha rpadax. IlocTpoeHme MHMHHMMaJIbHOIO OCTOBHOIO —J€peBa
B3BEIICHHOTO CBSI3HOTO HEOPUEHTHUpOBaHHOTO rpada. O6x00 cpaga 6 2nyouHy.
Obxo0  epagpa 6  wupuny.  KomumyecTBO  pa3iMUHBIX  NyTeH  MEXIY
BEpLIMHAMU OPUEHTHUPOBAHHOI'O AalMKINYecKoro rpada. Anroput™m JleWKCTpsl.
Aneopumm Dnotioa—Yopwanna.

HepeBbst. Peanuzanust JepeBa € IMOMOIUBIO CCBUIOYHBIX CTPYKTYp. JlBOoMuHBIE
(OunapHbie) nepeBbs. IlocTpoeHuwe gepeBa JUIS  3aJaHHOTO  APUPMETHUECKOTO
BbIpaKEHUsA. PexypcuBHBbIE anropuTMbl o0Oxona nepeBa. Mcmonb3oBaHue cTeka U
ouepeau 11t 00Xo/1a epena.

JluHaMuyeckoe MpOrpaMMUPOBAHUE KaK METOJ PEIICHUs 33/7a4 C COXpaHEHUEM
IIPOMEXYTOYHBIX PE3YJIbTATOB. 3a/Jaud, PEIIAEMble C IIOMOIIBIO JUHAMHYECKOrO
OPOrpaMMHUpPOBAHUS: BBIUMCICHUE PEKYPCUBHBIX (YHKUMN, MOJACUET KOJIMYECTBA
BapUaHTOB, 33/1a4X ONTUMHU3ALINH.

[lonsitTue 00 OOBEKTHO-OPUEHTUPOBAHHOM  MpOorpaMMupoBaHuu. OOBEKTHI
u kimaccel. CBoiicTBa M MeTOAbl 00BEKTOB. OOBEKTHO-OPUEHTHPOBAHHBIN aHAIN3.
PazpaboTka mporpaMM Ha  OCHOBE  OOBEKTHO-OPHEHTHUPOBAHHOTO  IOAXOJA.
Nukancynsuus, Hacae10BaHUE, MOTUMOPPHU3M.

Cpenst  ObicTpoit  paspaboTku mporpamm. [IpoektupoBanue wuHTEpdeiica
noJsib3oBatesnsi. Mcrnonp30BaHWe TOTOBBIX YHPABISIEMBIX 3JEMEHTOB JUIsl MOCTPOCHHUS
uHTEepdeiica.

O0630p s13bIKOB MporpamMMmupoBanus. [IoHaTHE 0 mapagurMax NporpaMMHUpPOBAHHUSL.
U3zyuenue 6mopoeo sA3vbika npoecpammuposanus.
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NudopMmanmoHHbIe TEXHOJIOI MU

Oranbl KOMIIBIOTEPHO-MAaTEMAaTUYECKOI0 MOJEIUPOBAHMS: IIOCTAHOBKA 3aJ1ayH,
pa3zpaboTka MOJAENH, TECTUPOBAHHE MOJEIHM, KOMIBIOTEPHBI SKCIIEPUMEHT, AHAJIU3
PE3yNbTaTOB MOJAEIUPOBAHUS.

JluckpeTnzanys npyu MaTeMaTHYeCKOM MOJCIIMPOBAHUH HENPEPBIBHBIX ITPOLIECCOB.
MopnemupoBanue JIBVKEHUS. MopnenupoBanue OMOJIOTUYECKUX CUCTEM.
MareMaTnyeckue MOJIeNIM B 3KOHOMUKE. BhIUNCIUTENBHBIE 3KCIEPUMEHTHI C MOJIECIISIMH.

OOpaboTKa pe3ynbTaToB FKCIepUMeHTa. MeTol HauMeHbIINX KBaapaToB. O1eHKa
YUCJIOBBIX MApaMETPOB MOJEIHPYEMBIX OOBEKTOB W MpoueccoB. BoccTaHoBieHHe
3aBHCUMOCTEH 110 pe3yJibTaTaM IKCIIEPUMEHTA.

BeposiTHOCTHBIE MOJIEIIN. Mertoner Momnte-Kapio. Nmuranmonnoe

MozenupoBanue. CUCTEMbI MAaCCOBOTO 00CITY>KMBaHMUS.

Tabmuunbie (penaiuoHHbIe) 0a3bl JaHHBIX. TabiHia — MpeacTaBiICHUE CBEICHUIM
00 omHOTHOHBEIX 00BekTax. Ilome, 3ammces. Kimrou taGmuimel. Pabora ¢ roroBoii 0azoi
JAHHBIX. 3anojHeHue 0a3bl naHHbIX. [louck, copTUpoBka U (UIBTpAIMs JIaHHBIX.
3anpockl Ha BBIOOPKY JaHHBIX. 3ampochl C TapamMeTpamu. Bbryucisembie MOJIA
B 3aIIpocax.

MHorotabivuHbie 0a3bl JaHHBIX. THIBI CBsI3e MeXay Tabnunamu. BHemHwui
kito4. [lenoctHOCTh 0a3bl JaHHBIX. 3aMPOChl K MHOTOTAOIMYHBIM 0a3aM JIaHHBIX.

OcHnognbie npunyunvl Hopmaiuzayuu 6a3 OauHvx. A3vik ynpasnenus oanuvimu SQL.
Co3z0anue npocmwix 3anpocos Ha szvike SQL Ha 6b100pKy 0aHubIx U3 00HOU MAOIUYBL.

Hepenayuonnvie 6azvl 0anuvix. IkcnepmHule cucmembl

NurtepHer-ipunoxenus. [loHarne o cepBepHOM M KIMEHTCKOM 4YacTAX CaWTa.
TexHOI0Tusl «KJIMEHT — CEPBEPY, €€ JOCTOMHCTBA U HegocTaTku. OCHOBHI si3bika HTML
u kackaaubeix Tadmu ctwied (CSS). Crenapuun Ha s3pike JavaScript. @opmel Ha BeO-
CTpaHUIIC.

Pasmenienne BeO-caiiToB. Yciyra xocTuHra. 3arpyska (aiijioB Ha CaulT.

BBon wu300pakeHud C MCHOIB30BAHUEM PA3IUYHBIX IU(GPOBBIX YCTPOMCTB
(undpoBbIx (oToanmapaToB W MHKPOCKOIOB, BHJCOKaMep, CKaHEPOB M JIPYIHX
yerpoicTB). ['paduueckuii pemakrop. Paspemenue. KanpupoBanue. Hcnpasienue
nepcrnekTuBkl. [ 'ucrorpamma. Koppekius ypoBHeid, koppekius 1iBeta. OdeciiBeunBaHrE
[[BETHBIX n300pakenuii. Petymib. Pabora ¢ o6mactamu. OuabTpsl.

MHorocnoitnele  nu300pakeHusi. TekcroBble ciou. Macka cnos. Kananibl.
Coxpanenue BblelieHHON o6Onactu. IloaroroBka wumocTpauii uisi BeO-CalTOB.
AHHUMHPOBaHHbIE H300paKEHUS.

Bektopnas  rpaduka. IlpumutuBel.  V3MeHeHue  mopsiaka  DJIEMEHTOB.
BreipaBHuBaHue, pacnpenenenue. ['pynnupoBka. Kpusble. @opmarsl BEKTOPHBIX
pucyHkoB. Vcmons30Banne KOHTYpOB. BekTopuzaius pacTpoBBIX N300paKeHUH.

[IpyHIMOBI TOCTPOEHUSI U PENAKTUPOBAHUS TPEXMEpPHBIX Mojenel. CeTouHble
Mojieni. Marepuansl. MoaennpoBaHue HCTOYHUKOB OCBellleHus. Kamepol. AqauTUBHBIE
texnojoruu (3D-npunTtepsl). [loHATHE O BUPTyalbHOH PEAbHOCTH M JOMOJHEHHOM
pPEaNbHOCTH.
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INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUS ITPOI'PAMMBbI
IO HTH®OPMATHUKE HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE PE3yJbTaThl OTPA’KAIOT TOTOBHOCTh M CHOCOOHOCTH OOYYaIOIIUXCS
PYKOBOJICTBOBATbCS ~ COPMUPOBAHHOW  BHYTPEHHEM  MO3UIIMEH  JUYHOCTH,
CUCTEMOW IIEHHOCTHBIX OpHUEHTAI[Mi, TO3UTUBHBIX BHYTPEHHUX  YOCXKICHHM,
COOTBETCTBYIOILIUX TpaJAUIIMOHHBIM HEHHOCTSIM POCCUIICKOTO o0111ecTBa,
paclIMpeHue >KU3HEHHOTO OIbITa M OIbITa JAESITEILHOCTH B MPOIECCE pealn3aluu
CpeICTBaMM  y4yeOHOrO TpeMeTa OCHOBHBIX HampaBJICHUN  BOCHUTATEIbHOU
JEATEIIbHOCTHU.

1) rpa;kIaHCKOr0 BOCIIUTAHNS

OCO3HAHHE CBOMX KOHCTHTYIIMOHHBIX TMpaB M OOS3aHHOCTEH, yBaXKEHHE 3aKOHA
U TIPaBOIOPSAIKA, COOTIOCHHE OCHOBOIIOJATAIONINX HOPM WH(GOPMAIMOHHOTO MpaBa
1 MHPOPMAIIMOHHOM 0€30MaCHOCTH;

TOTOBHOCTh  INPOTHBOCTOSTH  HMACOJOTHH  OKCTpEMH3Ma,  HaIMOHAIM3Ma,
KCeHO(OoOWHM, JTUCKPUMHHAIIMM 10  CONMAIBHBIM,  PEIWTHO3HBIM,  PacOBBIM,
HaIMOHAILHBIM TTPU3HAKaM B BUPTYaJILHOM IIPOCTPAHCTRE,

2) MaTPMOTHYECKOT0 BOCTIMTAHHMS:

IICHHOCTHOE OTHOIICHUE K HMCTOPHUYECKOMY HACJCIHI0, JOCTIKECHUSIM Poccum
B HayKe, MCKYCCTBE, TEXHOJIOTHSAX, IOHMMaHUEC 3HAYCHHUS HH(POPMATUKH KaK HAyKH
B JKU3HU COBPEMEHHOI'0 OOIIECTBA;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMA:
c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, TUUECKOTO MTOBEICHUS;
CIIOCOOHOCTh OLIGHMBATh CHUTYallMI0O W TPUHUMATh OCO3HAHHBIC PEUICHUS,
OPUEHTUPYICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHUCIIC B CETHU
HNurepHer;

4) 3¢TeTHYECKOr0 BOCIIUTAHUS:

3CTETHMYECKOE OTHOILIEHHUE K MHPY, BKIIOYas 3CTETHKY HAYYHOI'O0 U TEXHHYECKOTO
TBOPYECTBA,

CIIOCOOHOCTh  BOCIIPHHHAMATh Pa3JIMYHbIE BHUIbI HCKYCCTBa, B TOM YHCIIE
OCHOBAHHOT'O Ha UCIIOJIb30BAHUN HH(OPMAIHOHHEIX TEXHOJIOTHIA;

5) puznyecKoro BOCHUTAHMUS:

c(hOpMUPOBAHHOCTb 370POBOTO U 0€30MacHOro 00pa3a »KW3HHU, OTBETCTBEHHOTO
OTHOIICHHUS K CBOEMY 3J0pPOBBIO, B TOM 4YHCJE 3a CYET COOJIIOJCHHS TpPeOOBAHMIA
0e30MacHON  dKCIUTyaTallud  CPeACTB  WHOOPMAIIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJIOTHH;
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6) Tpya0BOIr0 BOCIUTAHMSI:

TOTOBHOCTh K QKTHBHOH JEATCILHOCTH TEXHOJIOTHYECKOH M  COLHMAIbHOM
HaIPaBJICHHOCTH, CIOCOOHOCTh HMHHIMUPOBATH, IUIAHUPOBAThH M CaAMOCTOSITEIBHO
BBITTOJTHATH TAKYIO IEATCILHOCTD;

UHTEpeC K  chepaM  TpoPeCCHOHAIBHON  JEATEIbHOCTH,  CBSI3aHHBIM
¢ uH(pOpPMATHKOW, NPOrpaMMHPOBAHHEM U HWH(POPMALNMOHHBIMH TEXHOJIOTHSIMH,
OCHOBAaHHBIMH Ha JIOCTHKCHUSAX HAyKd HMH(DOPMATHKH M HAYYHO-TEXHHYECKOTO
nporpecca, yMEHHE COBEpIIaTh OCO3HAaHHBIA BBIOOp Oymymiedi  mpodeccuu
Y peaTN30BbIBATh COOCTBEHHBIC JKU3HCHHBIC TJIAHBI,

TOTOBHOCTh M CITIOCOOHOCTh K 00pa30BaHUIO M CaMOOOPa30BaHHUIO Ha MPOTSHKCHUH
BCEH KU3HU,

7) IKOJIOrH4eCKOro BOCIIUTAHHUS:

0CO3HaHHUE TJI00ATBHOTO XapaKTepa SKOJOTHUECKUX MPOOJIEM U IyTel UX pelieHus,
B TOM UHCJIE€ C Y4E€TOM BO3MOXKHOCTEM HHGOPMAIMOHHO-KOMMYHUKAITMOHHBIX
TEXHOJIOTHH;

8) HeHHOCTH HAYYHOI'0 TIO3HAHMA:

c(OpMUPOBAHHOCTh MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAyKH, JOCTH)KCHHUAM HAYYHO-TEXHHYECKOrO Mporpecca U OOIIECTBEHHOM
MPAKTUKH, 32 CYET MOHUMAHUA POJIM MH(POPMALIMOHHBIX PECYPCOB, MHPOPMAILIMOHHBIX
IPOLECCOB M MH(OPMALIMOHHBIX TEXHOJOTMM B yCIOBHIX LHU(PPOBOI TpaHchopmanuu
MHOTHX c(hep )KU3HU COBPEMEHHOTO OOIIECTBA;

OCO3HAaHWE LIEHHOCTH HAY4YHOW JESTENIbHOCTH, TOTOBHOCTh OCYILECTBISAThH
IIPOEKTHYIO U UCCIIEA0BATENIBCKYIO IEATEIbHOCTh MHANBUIYAIbHO U B TPYIIIIE.

9) S MOIHOHAIBbHBIH HHTEJLIEKT, IPESATONATaoIHi CPOPMHUPOBAHHOCTD:

CaMOpETYJIMPOBAHUSA, BKIIOYAKOIIETO CAMOKOHTPOJIb, YMEHHUE MPUHUMATH
OTBETCTBEHHOCTH 3a CBOE MOBEJICHHUE, CIIOCOOHOCTh aalTUPOBATHCS K IMOIIMOHAIBHBIM
U3MEHEHUSIM U TIPOSIBIISITE THOKOCTD, OBITH OTKPHITBIM HOBOMY;,

BHYTPEHHEH MOTHBAlLMM, BKJIOYAKOMIEH CTPEMJIEHUE K JOCTHXKEHHIO IIEJIH
M yCOexy, ONTHUMHU3M, HHUIMATUBHOCTb, YMEHHUE [ECWCTBOBATH, MCXOAS M3 CBOMX
BO3MOXKHOCTEH;

SMIIATHH, BKIIOYAIONICH CIIOCOOHOCTh ITOHMMATh DSMOIMOHAJIIEHOE COCTOSTHHUE
JIPYTHX, VYYUATHIBAaTH €0 TPU OCYIIECTBIEHWH KOMMYHUKAIUHU, CIIOCOOHOCTh
K COUYBCTBHIO U COTIEPEKUBAHUIO;

COIMABHBIX HABBIKOB, BKJIIOUYAIOIIMX CIIOCOOHOCTh BBICTpAaWBaTh OTHOIICHHS
C IPYTUMHU JIFOJIbMH, 3a00TUTHCS, TIPOSIBIISITE UHTEPEC U pa3peniaTh KOHPIUKTHI.

METAINPEAMETHBIE PE3YJIBTATDHI

B pesynbraTe uzyuenus nHGOpMaTUKU Ha YPOBHE CPEIHETO 001Iero oopa3oBaHus
y obOyuJatomerocs Oyayt chOpMHUpPOBAHBI METANPEIMETHBIE Pe3yIbTaThl, OTPAKECHHBIC
B YHHBEPCAIBHBIX yYUCOHBIX JACHCTBHUAX, a IMECHHO — MTO3HABATEIbHbBIC YHUBEPCAIbHBIC
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ydeOHble JEWCTBUS, KOMMYHUKATUBHBIC YHUBEpCaJlbHble YydeOHblEe JEHCTBUS,
PEryJIITUBHBIE YHUBEPCAIbHbIE YU€OHbIE IEHCTBHSI, COBMECTHAS JI€ATEILHOCTD.

Ilo3naBaTe/ibHbIC YHHUBEPCAJIbHbIC Y4eOHbIC IeUCTBUS
ba3oBble JJoruueckue 1eMcTBUA:

CaMOCTOSITETIFHO (hOPMYJIMPOBATh M aKTYaJIM3UPOBaATh MPOOJIEMY, pacCMaTpUBAThH
€€ BCECTOPOHHE;

YCTaHABJIMBATh CYIIECTBEHHbIM MPU3HAK WM OCHOBAaHUA [UJII CpPaBHEHUS,
KJaccuuKaIy 1 0000IEeHNS;

ONPENEIATh UEIH ICITENbHOCTH, 33/1aBaTh TAPAMETPhI U KPUTEPUH UX TOCTHKEHUS;

BBISIBJISITh 3aKOHOMEPHOCTH M TPOTUBOPEUHS B pACCMATPUBAEMBIX SIBIICHUSIX;

pa3pabaThiBaTh IUIaH pEHIEHUS MPOOJIEeMbl € Y4ETOM aHaIU3a UMEIOIIUXCS
MaTepUaNIbHBIX U HEMATEPUATILHBIX PECYPCOB;

BHOCUTH KOPPEKTUBBI B JEITEIBHOCTb, OLIEHUBATH COOTBETCTBUE PE3YJIbTATOB
LIEJISIM, OLICHUBATh PUCKHU MOCJIEACTBUN JACATECIBHOCTH;

KOOPJMHUPOBATh W BBIMOJHATh PaObOTy B YCIOBHSAX pPEajbHOIO, BUPTYaJIbLHOIO
1 KOMOMHUPOBAHHOTO B3aUMO/ICHCTBHS;

pPa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUHU KU3HEHHBIX P OOJIEM.

ba3oBrble ucciieroBare1bCKue 1eiicTBUA:

BJIAJIETh HABBIKAMHM Y4€OHO-HCCIIEAOBATEIIbCKOM W MPOEKTHON JE€ATEIbHOCTH,
HaBBbIKaMH pa3pelIeHus TpooOiieM, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY
MOMCKY METOJOB PEUICHUs MPAKTUYECKUX 3a/ad, NPUMEHEHHUIO Pa3IUYHbIX METOJOB
MO3HAHMS;

OCYHIECTBIIATh PA3JIUYHBIE BUbI ICSITEIIBHOCTH 110 MOJTYYEHUIO HOBOT'O 3HAHUS, €T0
WHTEPIpETaIuU, TPEoOPa30BAHUIO0 U MPUMEHEHUIO B PA3NIMYHBIX YUEOHBIX CUTYyaIUsX,
B TOM YHCJIC TIPU CO3JJaHUHU YYECOHBIX U COLIUAJIBHBIX MPOCKTOB,;

dbopMHUpOBaTh HAY4YHBIM THUI MBIIUICHUS, BIAJETh HAyYHOW TEPMHUHOJIOTHUEH,
KJIFOUEBBIMU MOHATUSIMU U METOJIAMU;

CTaBUTH U (OPMYIHPOBATH COOCTBEHHBIE 3a/1a4M B 00Pa30BATEIbHOMN JEATEIbHOCTU
U KU3HEHHBIX CUTYaIUsX;

BBISIBIISITh IPUYMHHO-CJICICTBEHHbBIEC CBA3U M aKTyaJIU3UPOBATh 3a/1a4y, BBIJBUIaTh
TUNOTE3Y €€ pelIeHUs], HAXOAUTh apryMEHTHI JUIsl I0Ka3aTeIbCTBA CBOUX YTBEPKICHUM,
3aJlaBaTh apaMeTPhbl U KPUTEPUU PEIICHMUS;

aHAJIM3UPOBATH TOJIYYEHHBIE B XOJI€ PEUICHUS 3aJayd Pe3yJbTaTbl, KPUTUUECKU
OLICHUBATh UX JJOCTOBEPHOCTh, TPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHSIX;

JIaBaTh OIICHKY HOBBIM CHUTYAIIHSIM, OIICHUBATh TPUOOPETEHHBIN OTIBIT;

OCYILIECTBIIATH LIEJICHANIPABICHHBIN TOUCK MEPEHOCa CPEACTB U CIIOCO00B AEUCTBUS
B NMpoeCCUOHATILHYIO CPEY;

yMETh TMEPEeHOCUTh 3HAHWS B TO3HABATEIbHYI0 M MPAKTUYECKYI0 00sacTu
KU3HENIEATEIbHOCTH;

YMETh MHTETPUPOBATH 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00J1acTel;
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BBIIBUI'aTb HOBBIC UJICH, IIpCAJIaraTb OPUTHHAJIBHBIC ITOAXO/Abl 1 PCIICHUS, CTABUTb
HpO6JI€MBI " 3a/1a4i, OOITYCKAaroIKUeC aJIbTCPHATUBHLIC PCUICHUS.

Pabora ¢ undgopmanmei:

BJIQJICTh HABBIKAMH TIOJIydeHUsS WHOOpPMAMKM W3 HCTOYHUKOB PAa3HBIX THIIOB,
CaMOCTOSITEJIHHO OCYITIECTBIISITh TIOWCK, aHAJM3, CUCTEMAaTH3AlMI0 M WHTEPIPETAIUIO
uH(OpMAITHN Pa3IMYHBIX BUJIOB U (DOPM MPEICTABICHUS;

CO3/1aBaTh TEKCThI B Pa3IMYHBIX (opMarax ¢ ydéTOM Ha3HAYCHUS WH(POpMAIUU
Y [IEJICBOM ayIUTOPHH, BEIOUpAsk ONITHUMAIIbHYIO POpPMY IIPEACTABICHUS U BU3YaIU3aIUH;

OIICHWBATh JIOCTOBEPHOCTh, JICTUTUMHOCTh WHPOpMAK, €€ COOTBETCTBHUE
MIPABOBBIM M MOPAJIBHO-ITHIECKUM HOPMaM;

UCIIOJIb30BaTh CPEACTBAa MH(MOPMAIMOHHBIX MU KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH
B PCIICHHWM KOTHUTHUBHBIX, KOMMYHHKATHUBHBIX W  OpPraHU3allMOHHBIX  3aJa4
C coOmoJieHueM TpeOOBaHUNA SProOHOMHUKHM, TEXHHUKH OE€30MaCHOCTH, THUTHEHBI,
pecypcocOepekeHHs, TPABOBBIX M JTHYECKUX HOPM, HOPM HH()OpPMAITMOHHON
0e30MacHOCTH;

BJIQJICTh HABBIKAMH PACIIO3HABAHWS W 3aIUTHl WH(POpMaIuu, nHOOpMAITMOHHON
0€30IMaCHOCTH JIMYHOCTH.

KoMMyHHUKaTHBHBIC YHUBEPCAJbHBIC Y4eOHbIE AeiiCTBUA
OO0uienne:

OCYHICCTBIATh KOMMYHHUKAIIUH BO BCCX C(I)Can KHN3HH,

pacCiio3HaBaThb HeBep6aJ'II>HI>Ie CpeacTBa O6HICHI/I$I, IIOHUMAThb 3HAUYCHUC
COMAJIbHBIX 3HAKOB, PACIIO3HABATH MIPCAITIOCBIIIKHA KOH(l)J'II/IKTHBIX CI/ITyaI_II/Iﬁ n CMATYATh
KOH(DJIMKTBI;

BJIaACThb pa3InM9YHbIMHA crocodoaMu O6IlIeHI/I$I u BBaHMOHeﬁCTBHH,
apryMEHTHPOBAHHO BECTHU JAHAIIOT, YMETh CMSTYATh KOH(IMKTHBIC CUTYAIINH;

pa3BépHYTO N JIOTUYHO M3JIaraTb CBOIO TOYKY 3pCHH C UCITOJIb30BAHUEM S3BIKOBLIX
CPEICTB.

CoBmecTHas 1eATEJIBHOCTD:

IIOHUMAThb M MCIOJIb30BaTh IPEUMYIIECTBA KOMAHIHOM M WHIMBHUIYalbHOU
paboThI;

BbIOMPATh TEMATUKY U METOJIbI COBMECTHBIX JEHCTBUI C YUETOM OOIIMX MHTEPECOB
Y BO3MOXXHOCTEW Ka)KJI0TO YiI€HA KOJIJICKTHBA,

IIPUHHAMATH LIEJIM COBMECTHOU AECATEIBHOCTH, OPTaHU30BbIBATh U KOOPAVMHUPOBATH
JEUCTBUS MO UX JOCTHKEHHUIO: COCTABIATH IJIaH IEUCTBUM, PACIPENEIATh POJIU C YUETOM
MHEHUW Y4aCTHUKOB, 00CYXIaTh pe3yIbTaThl COBMECTHOM padOTHI;

OLICHMBAaTh KAaueCTBO CBOEr0 BKJAJa M KaXKJOT0 YYAaCTHUKA KOMaHIbl B OOLIWI
pe3yabTar 1o pa3paboTaHHBIM KPUTEPUSIM;

Ipe/IaraTb  HOBBIE IIPOEKTHI, OLCHUBATh MU C TMO3ULHUHA HOBU3HBI,
OPUTMHAIILHOCTH, ITPAKTUYECKON 3HAYMMOCTH;
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OCYHICCTBJEIThL IO3UTUBHOC CTPATCTUYCCKOC ITOBCACHHUC B PA3JIMYHBLIX CHUTYAIHAX,
IIPOABJEITE TBOPUCCTBO U B006pa)i(€HI/Ie, OBITH NHHUIIMAaTHUBHBIM.

PeryasiTuBHbIE YyHUBEpPCAJbHbIE YUeOHbIE J1eiiCTBUA
Camoopranuszanmusi:

CaMOCTOSITEJIbHO ~ OCYIIECTBIIATh ITO3HABATENBHYIO JEATEIILHOCTb, BBISBIATH
npoOJieMbl, CTaBUTh W (HOPMYIUPOBATH COOCTBEHHBIC 3aJaud B 0Opa30BaTEIbHOU
NEATEIbHOCTU U AKU3HEHHBIX CUTYalUsX;

CaMOCTOSITEJIbHO COCTABJIATh IUIAH PEIICHHsS] MPOOJEMbl C Y4ETOM HMEIOIIMXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH U MIPEIIOYTCHUMH;

JTaBaTh OLICHKY HOBBIM CUTYALIHSIM;

paciupsTh paMK{ y4eOHOTro IpeIMeTa Ha OCHOBE JIMUHBIX IPEAOYTEHU;

JeyaTh OCO3HAaHHBIM BBIOOpP, apryMEeHTUpOBaTh €ro, OpaThb OTBETCTBEHHOCTH
3a penIeHue;

OLIEHUBATh PUOOPETEHHBIH OIBIT;

CIocOOCTBOBaTh (POPMUPOBAHUIO U TPOSIBICHUIO IMHPOKON 3PYIUIMU B Pa3HBIX
00JacTsIX 3HAHWM, MOCTOSHHO TMOBBIIIATH CBOM OOPAa30BaTENbHBIA M KYJIbTYPHBIM
YPOBEHb.

CaMOKOHTPOJIb:

JaBaTb OLEHKY HOBBIM CHUTYyalMsIM, BHOCHTb KOPPEKTHBBI B JESATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEIISIM;

BJIa/IeTh HABBbIKAMHU MO3HABATEJILHOM PEPIEKCUU KaK OCO3HAHUS COBEPILIAEMBIX
JEUCTBUM U MBICIUTENBHBIX IPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHWMW, WCIIOIb30BATh
npUEMBI peIeKCUU AJI1 OUEHKHU CUTYaI[uH, BEIOOPA BEPHOTO PEILICHHUS;

OLICHUBATh PUCKHU U CBOEBPEMEHHO PUHUMATH PELIEHUS 110 UX CHIKEHHUIO;

IIPUHUMATh MOTHUBBI U ApI'yMEHTBI APYTUX IIPU AHAIIN3E PE3YIIbTATOB IESTEIBHOCTH.

IlpunsiTus ceds U APYrux:
NPUHUMATh ce0sl, MIOHUMAas CBOM HEAOCTATKU U IOCTOMHCTBA,;
IIPUHUMATh MOTUBBI U ApI'YMEHTHI IPYTUX [IPU aHAIU3€ PE3YJITATOB AEATEIbHOCTH;
pU3HaBaTh CBOE MPaABO U MPaBO APYTUX Ha OLIUOKY;
pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C TO3UILIUU APYrOro YEJIOBEKa.

INPEAMETHBIE PE3YJIBTATHBI

B npouecce uzydenust kypca nunpopmaTuku yriayonéHHoro ypoHs B 10 kiacce
o0y4arImMuMHCs OyAyT JOCTUTHYTHI CIEAYIOLIUE TPEIMETHBIE PE3YIbTATHI:

BJIaJICHUE MPEACTAaBICHUSIMHU O poJid UHGOPMAIMH U CBS3aHHBIX C HEH MPOLIECCOB
B TMPUPOJE, TEXHUKE M OOIIECTBE, MOHATUIMH «WH(pOpMaIusy, «uH()OpPMAITMOHHBIN
IpoIecc»,  «CUCTEMa»,  «KOMIIOHEHTBI ~ CHCTEMBI»,  «CHUCTEeMHBIH 3 derTy,
«H(OpMaIIMOHHAS CUCTEMAY, CUCTEMA YIPABICHUSY;

BJIaJIEHUE METOJaMU MOoKMCcKa nHpopManuu B cetd VHTepHeT, yMeHHe KPUTHYECKU
OLIEHWBATh NH(POPMAIIHIO, TIOTYICHHYIO U3 ceTH HTepHeT;
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YMEHHE XapaKTepu30BaTh OOJBIINE NaHHBIE, MPUBOIUTH MPUMEPHI HCTOYHUKOB UX
MOJy4eHUs] U HaNpaBJICHUS HCIOJIb30BaHUS, YMEHHUE KJIAcCH(HUIIMPOBATH OCHOBHBIC
3a/1a4d aHaJM3a JaHHBIX (IPOTHO3MPOBAHHE, KIACCH(PUKAIUS, KIACTEPHU3AIUs, aHAIN3
OTKJIOHEHHIT), TIOHMMATh TIOCIIEIOBATEILHOCT PEIICHHS 33aJad aHallM3a JTaHHBIX: cOOp
IIEPBUYHBIX JIAHHBIX, OYMCTKA U OIICHKA Ka4eCTBa JAHHBIX, BRIOOP W/WIIM TOCTPOCHHE
MOJIEIM, TIpeoOpa3oBaHHME JaHHBIX, BU3yadu3alus JaHHBIX, HHTEPIpETALUs
pE3yJIbTaTOB;

MOHMMAaHHE OCHOBHBIX TPUHIUIIOB YCTpoiicTBA U  (DYHKIMOHUPOBAHUS
COBPEMEHHBIX CTAllMOHAPHBIX M MOOWJIBHBIX KOMIIBIOTEPOB, TEHIACHIMI pa3BUTHUS
KOMIIBIOTEPHBIX TEXHOJIOTUH;

BJIaJICHUE HABbIKAMU PalOThI C ONEpPallMOHHBIMU CUCTEMAMH, OCHOBHBIMU BUIAMU
OpOrpaMMHOr0 oOOecnedeHus JJis pelieHdss Y4eOHbIX 3aJad 10 BbIOpaHHOU
creluanu3aluy;

HaJM4YKe MPEICTABICHUN O KOMITBIOTEPHBIX CETSAX U UX POJIM B COBPEMEHHOM MUPE,
0 0a30BbIX NPHUHIMIAX OPraHM3aALUU U (PYHKIMOHUPOBAHUS KOMIIBIOTEPHBIX CETel,
00 00mMX NpuUHIUIAaX pa3padOTKU U PyHKIIMOHUPOBAHUS UHTEPHET-TIPUIIOKEHUI;

MMOHUMaHUE yrpo3 HMH(OPMAIMOHHON O€30MaCHOCTH, HMCIOJb30BAHHE METOJIOB
U CpEICTB MPOTUBOJCUCTBUA OSTUM yIrpo3aM, COOJIOJICHHE Mep Oe30MacHOCTH,
IPEIOTBPAILAIOIINX ~ HE3aKOHHOE  PaclpOCTPAaHEHHE  INEPCOHAIBHBIX  JIAHHBIX,
coOmoieHne TpeOOBaHMM TEXHHUKH O€30MacCHOCTM U TUTHEHbl TIpu  padote
C KOMIIBIOTEpaMH U JPYTMMH KOMIIOHEHTaMU LHU(PPOBOrO OKPYKEHHUS, MOHUMaHUE
IIPABOBBIX OCHOB HCIIOJIb30BAHUSI KOMITBIOTEPHBIX IpOrpamm, 0a3 JAaHHBIX U pabOThI
B ceTu MIHTEepHET;

MMOHUMAHUE OCHOBHBIX MPUHUMUIIOB JWCKPETU3AIMM  PA3JIMYHBIX  BHJIOB
uH(popmaIm, yMeHue onpeaensTh UH(HOPMAIMOHHBIA 00bEM TEKCTOBBIX, rpaduUECKUX
Y 3BYKOBBIX JIaHHBIX MPHU 33JaHHBIX MapameTpax AUCKPETU3ALHUHU, YMEHUE OIMpPeNesTh
CPEIHIOI0 CKOPOCTh NEepelayd JaHHBIX, OLEHHWBATh HM3MEHEHUE BPEMEHHM Iepeaadu
pY U3MEHEHUU UH(POPMATMOHHOTO 00BbEMA TAHHBIX M XapaKTEPUCTHK KaHajla CBSI3H;

YMEHHE MCIO0JIb30BaTh IIPH PEIICHNUH 331a4 CBOMCTBA MO3ULIMOHHON 3aIIMCH YHUCEI,
QJITOPUTMA MTOCTPOEHHUS 3aIIMCH YUCJA B TO3ULIMOHHON CUCTEME CUMCIIEHHUS C 3aJaHHBIM
OCHOBAaHHMEM U TIOCTPOEHHUS YHCIA IO CTPOKE, COAEpKalleil 3amuch A3TOrO YHMCIa
B IIO3WIIMOHHOM CHCTEME CUHCIEHUS C 3aJaHHBIM OCHOBAaHHWEM, YMEHHUE BBINOJIHATH
apudmeTrdecKue onepauu B NO3UIUOHHBIX CUCTEMAX CUUCIICHUS;

YMEHUE BBINOIHATh IPe0Opa30BaHUs JTIOTUYECKUX BBIPAKEHUN, UCTIONb3Yys 3aKOHBI
anreOpbl  JIOTMKH, YMEHHE CTPOUTh JIOTHUYECKOE BBIPAKEHHE B JAU3IBIOHKTUBHOM
U KOHBIOHKTUBHOM HOpPMaJbHBIX (¢opMax IO 3aJaHHON TaOJHile WCTUHHOCTH,
UCCIIEIOBAaTh 00JIaCTh UCTUHHOCTH BBICKAa3bIBAHMSI, COAEPKAILET0 IepEeEMEHHbIE, PelliaTh
HECJIOKHBIE JJOTUYECKUE YPABHEHUS U CUCTEMBI YPABHEHMIA;

NOHMMaHuE 0a30BBIX AITOPUTMOB 0OPAOOTKH YMCIOBOM U TEKCTOBOM MH(MOpMAIIH
(3amuch Ynceln B MO3UIIMOHHON CHCTEME CUMCIICHUS, HAXOXKICHHE BCEX MPOCTHIX YHCEI
B 3a/IaHHOM JMara3oHe, 00paboTka MHOTOPa3psIHbIX LEJIbIX YHCEIT, aHAIN3 CUMBOJIBHBIX
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CTPOK W JIPYTHX), AJITOPUTMOB ITOMCKA W COPTUPOBKH, YMEHHUE OMPEACIATh CI0KHOCTD
U3ydaeMbIX B Kypce Oa30BBIX aJITOPUTMOB (CYMMHPOBaHHE OJJICMEHTOB MAaCCHBA,
COPTHUPOBKA MAacCHBa, IEpEOOPHBIC aTOPUTMBI, JIBOWYHBIA ITOMCK) W TPUBOAMTH
IIPUMEPBI HECKOJIBKUX aJITOPUTMOB Pa3HOM CIIOKHOCTH JIJIS PEIICHUS OMHOW 3a/1a4u;

BJIaJICHUC YHUBEPCAIbHBIM S3BIKOM IIPOrPaMMHUpPOBaHHMs BeIcOKOro ypoBHs (Python,
Java, C++, C#), npencraBieHussMHA O 0a30BbIX THIIAX JAHHBIX M CTPYKTypaX JaHHBIX,
YMEHHE HMCIIOJIb30BaTh OCHOBHBIC YIPABIISIONINEC KOHCTPYKIIMHM, YMEHHUE OCYIIECTBIISATh
aHaIM3 TIPEIJIOKCHHOW TMPOTPaMMBI: OIPEACIATh pPe3yabTaThl PabOThI IPOrPaMMBbI
MpU 3aJlaHHBIX KMCXOAHBIX JAHHBIX, OMPEACNATh, MPU KAKUX MCXOMHBIX JTaHHBIX
BO3MOXXHO IIOJy4CHUE YKa3aHHBIX PE3yJbTAaTOB, BBIABIATH JTaHHBIC, KOTOPHIC MOTYT
NPUBECTH K OMUOKe B paboTe NporpamMmbl, GOPMYIHPOBATH MPEHJIOKCHUS
0 YJIYYIICHHUIO TIPOrPaMMHOTO KOJIa;

YyMEHHE  CO3/1aBaTh  CTPYKTYPHUPOBAHHBIE  TEKCTOBBIC  JIOKYMEHTBHI U
JIEMOHCTPAIMOHHBIE MaTepHUalibl ¢ HMCIOJb30BAHHMEM BO3MOXKHOCTEH COBPEMEHHBIX
MIPOTPAMMHBIX CPEJICTB U 00JIAYHBIX CEPBHCOB;

YMEHHE HCIMOJIb30BaTh J3JICKTPOHHBIC TaOMWIIBI I aHalld3a, IPeJACTaBICHUS
U 00pabOTKHM MaHHBIX (BKJIIOYAs BBIYMCICHHE CYMMbI, CPEIHETO apHu(pMETHUECKOro,
HanOOJIBINIETO ¥ HAMMEHBIIIETO 3HAUCHUH, PEIICHHE YpaBHEHUH, BEIOOP ONTUMAILHOTO
pelIeHus, MoAOO0p JMHUU TPEH/IA, PEIICHUE 3a]1a4 TIPOTHO3UPOBAHNS ).

B mpouecce nsyuenus kypca uHpopMaTHKU yriiyosi€HHoro ypoBHa B 11 kiacce
o0yyaroumMucs Oy1yT JOCTUTHYTHI CIEAYIOUINE TPEIMETHbIE PE3YNIbTaThI:

YMEHHE CTPOUTb HEPaBHOMEPHBIE  KOJbl, JOMYCKAIOIIME  OJHO3HAYHOE
JIEKOJIUPOBAHUE COOOIIEHUM (TTpeUKCHBIE KOJbl), MCIOJIb30BATh MPOCTEUIINE KOJIbI,
KOTOpBIE TO3BOJISIIOT OOHAPYKHUBATh M HCIPABIATh OUIMOKM NpPH Iepenadye JaHHBIX,
CTPOUTh KOJ, OO€CHeunBalOUMii HAaWMEHBIIYI0 BO3MOXKHYIO CpPEIHION JUIMHY
COOOILIEHUS MTPU U3BECTHOM YacTOTE CUMBOJIOB, MOSICHATh MPUHIIMIBI PA0OTHI MTPOCTHIX
AJITOPUTMOB CXKAaTHSI TAHHBIX;

YMEHHUE pellaTh aITOPUTMHUYCSCKHE 3a/1a41, CBSI3aHHBIC ¢ aHAH30M Tpados (3axaun
MOCTPOEHUS ONTUMAIBHOTO IMMYTH MEXAY BEpIIMHAMU Ipada, ONpeesieHUs] KOJIUYeCTBa
pa3iIMuYHbIX MyTEed MEXIYy BEpUIMHAMU OPUEHTHPOBAHHOIO AalUKINYECKOro rpada),
YMEHHUE UCMOJIb30BaTh I€PEBbS NPU aHAIN3E U TTOCTPOECHUU KOJIOB U JUJIsl IPEICTABICHHUS
apu(MEeTHYEeCKUX BBIPAKEHHUM, MPU pPEUICHUH 3a]ad MOMCKA U COPTUPOBKH, YMEHHE
CTPOUTH JIEPEBO WIPHI MO 33JlaHHOMY aJITOPUTMY, pa3pabaTbiBaTh U OOOCHOBBIBATH
BBIUTPBINIHYIO CTPATETUIO UTPHI;

yMEHHE pa3padaTbiBaTh U PEAM30BBIBATH B BUJE POrpaMM 0a3oBbI€ alrOPUTMBI,
YMEHHE UCTIOIb30BaTh B MTPOrpaMMax JaHHbIE Pa3IMYHbIX THUIOB C YYETOM OIpaHUYEHUN
Ha JUAana3oH WX BO3MOXKHBIX 3HAYEHUH, MPUMEHSATH MPH PEIICHUU 3a/lad CTPYKTYPhI
JaHHBIX (CIIUCKY, CIIOBAPHU, CTEKHU, OUCPE]I, ICPEBbHsI), HCIOIb30BaTh Oa30BbIC OMEPALIUU
CO CTPYKTYpaMu JaHHBIX, MPUMEHSTHh CTaHIAPTHBIC U COOCTBEHHBIE TIOIITPOTPAMMBI JIJISI
00paOOTKM YHWCJIOBBIX JAHHBIX M CHUMBOJIBHBIX CTPOK, MCIOJH30BaTh MPH Pa3padOTKe
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nporpaMM  OMOJIMOTEKH TMOANPOrpaMM, 3HaTh (DYHKIIMOHAJbHBIE BO3MOKHOCTHU
WHCTPYMEHTAJbHBIX CPEICTB CpeAbl pa3padOTKH, YMEHHE HCIIONb30BaTh CPENCTBA
OTNaJIKU TPOrpaMM B Cpele MpOorpaMMHUPOBAHUS, YMEHHE JIOKYMEHTHPOBAThH
POrPaMMBbl;

YMEHHE CO3/1aBaTh BeO-CTPaHULIbI,

BJIa/ICHME OCHOBHBIMU CBEJEHUSMH O 0a3aX IOaHHBIX, UX CTPYKType, CpPEICTBax
CO3JIaHHs M Pa0OThl ¢ HUMH, YMCHHUE HCIOJB30BaTh TaOJMYHbBIC (pEIAIMOHHBIC) Oa3bl
JTAHHBIX (COCTABIISATH 3ampochl B 0a3aX JaHHBIX, BBIMOJHATH COPTHPOBKY M TOWCK
3anmuceld B 0a3e JaHHBIX, HAIOJHATH Pa3pabOTaHHYIO 0a3y JAaHHBIX) M CHPABOYHBIC
CUCTEMBI;

YMEHHE MCIOJIb30BATh KOMIBIOTEPHO-MATEMATHUYECKUE MOJEIU Uil aHaJIu3a
OOBEKTOB U MPOLECCOB. (OPMYIUPOBATH LIEIb MOJCIMPOBAHUS, BBIIOJHATH aHAIIU3
pE3yJIbTaTOB, MOJYYEHHBIX B XOAE€ MOJAEIMPOBAHMS, OLEHUBATH COOTBETCTBUE MOEIIU
MOJIETIMPYEMOMY OOBEKTY WM IPOLECCY, MPEACTABIATh PE3YIbTaThl MOJEIMPOBAHMUS
B HaIJIAIHOM BUJIE;

YMEHHE OpraHU30BbIBAThH JUYHOE UH(pOpPMaAIIMOHHOE IIPOCTPAHCTBO
C HCHOJb30BAHMEM pA3JIMYHBIX CPEACTB LU(QPOBBIX TEXHOJIOTUH, MOHMMAHHE
BO3MOXKHOCTEH  IIM(PPOBBIX  CEPBUCOB  TOCYHApPCTBEHHBIX  YCIYI,  IU(PPOBBIX
00pa3oBaTeIbHBIX CEPBUCOB;

INOHMMAaHHUE OCHOBHBIX IPHUHIMIIOB pPAa0OThl, BO3MOKHOCTEM U OrpaHUYEHUS
NPUMEHEHUS TEXHOJIOTHI HCKYCCTBEHHOTO MHTEJUIEKTA B Pa3IMYHbIX 001aCTSIX, HAINYHE
NPEACTABICHUN O Kpyre peliaeMbIX 3aJa4 MalluHHOTO oOydeHus (pacro3HaBaHUS,
KJIacCCU(UKAIIMM ¥ TPOTHO3UPOBAHUS) HAIMYUE MPEACTABICHUNA 00 MCIOJIb30BAHUU
MH(}OPMAIIMOHHBIX TEXHOJIOTUI B pa3JIMYHBIX MPO(PECCHOHABHBIX cepax.
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10 KJIACC
HanmenoBanue
No KomnuuecTBo OcHOBHBIE BUABI J€ATEIbHOCTHA
pa3zesioB U TEM IIporpaMMHO€E coepkaHue
n/n 4acoB o0 yJaronmxcs
y4eOHOr 0 mpeIMeTa
Parnen 1l Hudnoraga raMoruiocTL
P C e ) A2 S =y HllTPUuu" x Pulvlul JAVASS B )
1.1 | Komnsrorep — 6 TpeboBaHusl TEXHUKU O€30MaCHOCTA U | AHAJIM3UPOBATh YCIOBHS
YHUBEPCAJIBLHOE TUTUEHBI IPU pabOTe C KOMIIBIOTEpAMU | UCTIOJIb30BAHUS KOMITbIOTEPA U APYTUX

YCTPOMCTBO 00pabOTKHU
JTAaHHBIX

U IPYrUMU KOMIIOHEHTaMH [IU(GPOBOTO
OKPY>KEHHSI.

[TpuHIMIIBI paOOTHI KOMIIBIOTEPOB U
KOMITBIOTEPHBIX CUCTEM. APXUTEKTypa
don Helimana. 'apsapockas
apxumexkmypa. ABTOMaTHYECKOE

BBIIIOJIHCHHC IIPOIrpaMMBbI ITPOICCCOPOM.

OneparuBHas, NOCTOSIHHAS U
J0AroBpeMeHHas namsitb. OOMeH
JAHHBIMU C IIOMOILIBIO LIHH.
KonTponiepbl BHEIIHUX YCTPOUCTB.
[Ipsimo#t 1oCTyN K IaMsITH.
OCHOBHBIE TEHJICHIINN PA3BUTHS

JIOCTYITHBIX KOMIIOHEHTOB ITU(PPOBOTO
OKPYKEHHS C TOUKH 3pEHUS TpeOOBaHUI
TEXHUKHU 0€30ITaCHOCTH Y TUTHCHEL.
OnuceIBaTh COCTaBHBLIC YaCTH

Y MIPUHIIMUIBI pa00Thl KOMIIBIOTEPOB,
MOOHJIBHBIX YCTPOHUCTB, KOMITBIOTEPHBIX
CHCTEM.

XapakTepu30BaTh KOMITbIOTEPHI PA3HBIX
MOKOJICHUH.

Uckatb B cetn IHTepHET nHbOpMaIuio
00 OTEUECTBEHHBIX CIIECI[HAJINCTAX,
BHECIIMX BKJIAJ B Pa3BUTHE
BBIYMCIIMTEIILHON TEXHUKH.

IInuro

KOMOBIOTEPHBIX TeXHOJIOIUMU.

UTE-HDOUMEDEL
b P o bly

Ipusoas

! Kypcueozw B COACPIKAHUUN TEMATUYCCKOTO IIJIaHUPOBAHUS BbIACIACTCA MaTepHrall, KOTOpLIﬁ HE SABJIIETCS 00513aTeIbHBIM IpU U3yUYCHUUN U HE BXOJUT B COACPIKAHUC HpOMe)KyTO‘IHOﬁ nim
HUTOrOBOI aTTeCTaluu I10 MPCAMECTY.
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[TapamiensHbIC BEIYUCICHHSL.
MHOromponeccopHbie CUCTEMBI.
CynepkommnbioTepsl. Pacnipenenénnbie
BBIYUCIIUTEIbHBIE CUCTEMBI M 00pabOTKa
OOJIBIINX JAaHHBIX. MOOUIBLHBIE
1u(pOBBIC YCTPOICTBA U UX POITH

B KOMMYHUKaNusIX. BctpoeHHbIE
KOMITbIOTEPBI. MUKPOKOHTPOJIJIEPHI.
Po6oTu3rpoBaHHbIE MPOU3BO/ICTBA

MOATBEPKAAIOIIME TEHACHINH PA3BUTHS
BBIYUCIIUTEILHON TEXHUKH.

[TosICHSTH CYIIHOCTH MapaiIeIbHbIX
BbIuMCIIeHUN. [IpuBOaUTE MpUMeEphI
3a/1a4, JJIsl PEIICHUS] KOTOPBIX
IIPUMEHSIIOTCS CYNIEPKOMITbIOTEPHBIE
TE€XHOJIOTUU WUITU TEXHOJIOTUU
pacrpeenéHHbIX BEIYMCICHUM.
XapakTepuzoBaTh poOOOTH3UPOBAHHBIE
MIPOU3BOJICTBA, MOOUJIBLHBIE ITU(PPOBHIC
YCTPOICTBA U UX POJIb B KOMMYHUKAIUSIX

1.2

[IporpammHOE
oOecrieueHue

[IporpammHoe obecnieueHue
KOMITBIOTEPOB Y KOMIIBIOTEPHBIX
cucteM. Bujpl mporpaMmmMHOro
oOecrnieueHnsT U X Ha3HAUYCHHE.
Oco0eHHOCTH MPOTPAMMHOTO
oOecredeHUs] MOOMIBHBIX YCTPONCTB.
[TapannenbHOE MpOrpaMMHUPOBAHUE.
CucremMHOE IporpaMmmMHoe o0ecTicueHHE.
OnepaliOHHbBIE CUCTEMBI. Y TUITUTHI.
Hparisepsl ycrporicTs. MHCTamsauus

U JIGUHCTAIUISAIUS MPOrPAMMHOTO
oOecrneueHus.

daitnoBeie cucTembl. [IpuHIATBI
pa3MeIIeHUs] 1 UNMEHOBaHUS (aitioB

B loiroBpeMeHHoM nmamsitu. [1labmonbr
JUTsl OTIUCaHus Tpyn (hanios.

PaGotatsb ¢ rpaguueckum untepdeiicom
onepanronHo cuctemsl (OC),
CTaHJIAPTHBIMH U CITY)KCOHBIMU
PWIOKCHUSIMU, (halIOBEIMHU
MEHEHKEPaMH.

CoOOTHOCUTD BUJIbI JINIICH3UH

Ha UCIOJIF30BAHKE MPOTPAMMHOTO
oOecrieyeHus U MopsJI0K €ro
WCIIOJIb30BAHMS M PACIIPOCTPAHCHHUSI.
[TpuBOIUTH PUMEPHI TIPOIIPUETAPHOTO
¥ CBOOOJIHOT'O MPOTrPAaMMHOTO
oOecrieueHus1, MpeTHa3HAYEHHOTO

JUTS pEIIICHUS OJTHUX M TEX e 3a/ad.
Ha3pIiBaTh OCHOBHBIC ITPABOHAPYIICHUS,
UMEIOIINIE MECTO B 00J1acTH
WCIIOJIb30BAHMS TIPOTPAMMHOTO
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3akoHOIaTebCTBO Poccuiickoi
deneparuu B 00J1aCTH TIPOTPAMMHOTO
obecriedueHus. JIMIeH3MpOBaHNE
MIPOTrPAMMHOTO O0CCTICUCHUS U
udgpoBbIX pecypcoB. [Iponpueraproe u
CBOOOJTHOE MTPOrpaMMHOE 0OeCIIeUeHHUE.
Kommepueckoe 1 HEKOMMEPUECKOE
HCTIO0JIb30BAHUE MPOrPaMMHOTO
obecnieyeHust U HU(GPOBBIX PECYPCOB.
OTBETCTBEHHOCTD, yCTaHABJIMBacMas
3aKOHOJATEILCTBOM Poccuiickoi
denepalviu 3a HEMPaBOMEPHOE
HCTIO0JIb30BAHUE MPOrPaMMHOTO
obecnieyeHus: U HU(GPOBBIX PECYPCOB

obOecriedyeHus, 1 OTBETCTBEHHOCTh
3a HUX, MPETyCMOTPEHHYIO
3aKOHOJATEIbCTBOM PO.
Hpaxkmuueckue pabomui*:

1. Uncmannayus u oeuncmanisayust
npocpamm

1.3. | KomnrotepHsie cetu

[IpuHUIMTBI TOCTPOCHUS U allllapaTHbIC
KOMIIOHEHThI KOMITBIOTEPHBIX CETEH.
CereBbie npoTokoibl. CeTb MHTEpHET.
Anpecanus B cetu IHTEpHET.
[Tporokoisr cteka TCP/IP.

CucreMa JOMEHHBIX UMEH.
Paznenenne IP-cetn Ha noacetn

C MOMOIIbI0 Macok nojacereid. CeTeBoe
agMUHUCTpUpOoBaHue. [lonyuenue
JTAHHBIX O CETEBBIX HACTPOIKaX
KoMmmnbioTepa. [IpoBepka HaMuus CBS3U

[TosicHATH NPUHIUITBI TOCTPOEHUS
KOMITBIOTEPHBIX CETEM.

BoisiBnsTh 00111€€E M pazanyus

B OpraHU3ally JOKAIbHbBIX U

IJI00AJIbHBIX KOMITBIOTEPHBIX CETEH.

[TpuBOAUTH TIPUMEPHI MPOTOKOJIOB
creka TCP/IP ¢ onpenenénubiMu

G YHKIUSMH.
Hcnonp3oBaTh Macku nojaceTen

115 pazouenus |IP-cetu Ha mojiceTu.

[IpumeHsTh IpOrpaMMHOE

1Hpe,unaraeMLn71 B I[IpOorpaMme 1o I/IH(l)OpMaTI/IKe MEPEUCHb MPAKTUICCKUX pa60T SABJIACTCSA pCKOMCHAATCIIbHBIM, YUYUTCIIb ACIacT BbI60p MPOBCACHU A IMPAKTUYCCKUX pa60T.
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c y3ioM cetu. OnpeneneHne Mapupyra
JBU>KCHUS TIAKETOB.

Bunbr nearenbHoctu B cetn UHTEpHET.
CepBuchl UnTepHeTa.
["eonndopmamoHHbIe CUCTEMBI.
["eonokarmoHHbIE CEPBUCHI PEATTLHOTO
BpeMeHH (Hampumep, JIOKaIus
MOOWJIbHBIX TeJIe(OHOB, ONpeeTICHIE
3arpy>Ke€HHOCTH aBTOMarucrpaiei),
MHTEPHET-TOProBJIsi, OpPOHUPOBAHUE
OWJIETOB U TOCTUHMUII.
['ocynmapcTBEeHHBIE IEKTPOHHBIE
cepBuUCHI U yciiyrd. ColUalIbHbIE CETU —
opraHu3aius KOJJIEKTUBHOTO
B3aUMO/ICHCTBUS U OOMEHA TaHHBIMU.
CeTeBoil 3TUKET: NpaBUIIa MOBEACHUS

B kubOeprnpocTpancTse. [Ipobiema
MOJJIMHHOCTH MOJIy4YEHHOU
uHdopmaru. OTKPBITHIE
o0OpazoBaTebHbIE PECYPCHI

obecrieueHue s POBEPKH
paboTOCIIOCOOHOCTH CETH.
Ilpakmuueckue padomut:

1. Cemesoe aomunucmpuposarue

14

Nudopmanrionsas
0e301acHOCTb

TexHOTeHHBIC 1 PKOHOMHUYECCKHE
yIpO3bI, CBSI3aHHBIC C UCIIOIH30BAHUEM
UH()OPMAITMOHHO -KOMM YHUKAITHOHHBIX
TexHojorui. O61IHe mpooOIeMbI 3aIUTHI
uHdopMar 1 HHHOPMAITUOHHOM
6e3onacHoctu. CpeicTBa 3aluThl
uH(dOpMAITKN B KOMITBIOTEPAX,

XapaKkTepu30BaTh CYIIIHOCTh TTOHSITHIMA
«uHGOPMAITMOHHAS 0€30ITaCHOCThY,
«3anura uHpopMaum».
dopMynupoBaThH OCHOBHBIE TIPABHUIIA
MH(}OpMaIMOHHON O€30MacHOCTH.
AHaIM3UPOBaATh 3aKOHOIATEITBHYIO
0a3y, Kacarouryrocs HHHOPMAITMOHHOM
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KOMITBIOTEPHBIX CETAX

1 aBTOMATU3UPOBAHHBIX
MH()OPMAITMOHHBIX CHCTEMaX.
[IpaBoBO€ 0OecnieueHne
nH(pOpMaIIMOHHON 0€30IMacCHOCTH.
Onexmponnas yugposas noonucs,
cepmuuyuposanHvle caiumol u
OOKYMeHMbl.

[IpenoTrBparienue
HECaHKI[MOHUPOBAHHOTO JIOCTYIa

K JINYHON KOH(HUIEHIINAIbHON
uH(dOpMAIIK, XpaHsIIIeHCs

Ha TIEPCOHAJIHbHOM KOMIIBIOTEPE,
MOOWMIIBHBIX YCTPOMCTBAX.
BpenonocHoe nporpaMMHOe
oOecreyeHue U cnocoObl OOPHOBI C HUM.
AHTHUBHUPYCHBIC TTPOTPAMMBI.
OpraHuzanus JJMYHOTO apX1Ba
uHdopmaru. PezepBHoe KonmupoBaHue.
[TaponpHas 3amura apxusa.
[udpoBanue naHHBIX. CUMMETPUYHBIE
¥ HECUMMETPUYHBIC T PHI.

[udpel npocToii 3aMEHBI.

Mudp Lezaps. [udp Buxenepa.
Anroputm mudpoBanus RSA.
Cmeeanoecpacghusi

0€30MacCHOCTH.

[IpuMeHsTh cpe/icTBa 3aIUTHI
uHpopManmu: 6paHaAMayIPHI,
AHTUBUPYCHBIE IPOTPAMMBI,
apoJIMPOBAHNE U apXUBUPOBAHHE,
mudpoBaHue.

[IpenorBpamars
HECAHKITMOHUPOBAHHBIN JOCTYII
K JJUYHOU KOH(PUACHIIMAIBHON
uH(popmauu, XpaHsuieincs

Ha MEPCOHAIBHOM KOMIIBIOTEPE,
MOOUJIBHBIX YCTPOWCTBAX.
Ilpakmuueckue padomol:

1. Anmusupycuvie npocpammol.
2. lllugposanue oannwix

Hroro no pazneny
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Pasznen 2. Teopernyeckue 0CHOBbI HH(POPMATHKH

2.1

IIpencraBnenue
uHopManuu
B KOMITBIOTEPE

19

Nudopmarus, 1aHHbIC U 3HAHUS.
HNudbopmarimoHHbie TPOIECChI

B IIPUPOJIE€, TEXHUKE U OOLLECTBE.
HenpepbIBHBIE 1 TUCKPETHBIE
BEJIMYMHBI U curHaibl. HeooxoauMocTh
JMCKpeTh3auu nHhopMaIuu,
IIPEAHA3HAYCHHON JIJISl XPAHECHMUS,
nepenayu u o0paboTKH B UPPOBBIX
CUCTEMAX.

JIBOMYHOE KOOUPOBAHUE.
PaBHOMEpHBIE 1 HEPABHOMEPHBIE KOJIBI.
JlekoupoBaHue COOOIIEHUH,
3aMMCAHHBIX C TOMOUIBIO
HEPaBHOMEPHBIX KOJIOB. Y cioBue daHo.
[TocTpoeHne oqHO3HAYHO
JIEKOJIUPYEMBIX KOJIOB C OMOILBIO
nepesa. I pagh An.A. Mapxoesa. EnuHuibl
WU3MEpPEHUs KOJTUYeCTBa HH(POPMAIIHH.
AndaBuTHBIN TOAXO K OLIEHKE
KOJIM4YeCcTBa HH(POpMAIIUH.

Cucremsl cuncienus. Pa3Bépayras
3aMKCh LEbIX U JPOOHBIX YHCE

B MMO3UITMOHHOM CUCTEME CUUCIICHUS.
CBoiicTBa MO3UIIMOHHOW 3aMKUCH YHCIIA:
KOJIMYECTBO IIU(]p B 3aMUCH, MPU3HAK
JIETUMOCTH YUCJia HA OCHOBAHUE

[TosICHATH CYIIIHOCTD MOHATUIA
«H(pOPMAITUD», «TAHHBICY, «3HAHUS.
Pemate 3agaum Ha n3mMepeHue
uHpopMaImm, 3aKIF0OUYEHHON B TEKCTE,
C MO3UILIMH a(haBUTHOTO MMOAX0/A

(B IPETIOIOKEHUHU O PABHOM
BEPOSTHOCTH TOSBJIEHUS] CHMBOJIOB

B TCKCTE).

[TosicHATH HEOOXOIUMOCTH U CYITHOCTD
JMCKPETU3alUK TIPU XPaHEHUH,
nepeaade u o0paboTKe JaHHBIX

C ITIOMOLIBIO KOMITBIOTEPOB.
[IpuBOIUTH MPUMEPHI PABHOMEPHBIX

Y HEPABHOMEPHBIX K0J10B. KoanpoBaTh
U JIEKOJIMPOBATH COOOIICHUS

C UCIOJIb30BAHHEM PABHOMEPHBIX

Y HEPABHOMEPHBIX KOJIOB.

CtpouTth npedUKCHBIE KOIbI.
KnaccudunnpoBaTh CUCTEMBI
CUUCIICHUS.

BhINONHATH CpaBHEHUE YHUCET,
3aMMCaHHBIX B IBOMYHOM,
BOCBMEPUYHOU M IIECTHAILIATEPUIHON
CUCTEMaX CUUCIICHUS.

OcylecTBIATh MEPEBOJ YUCET MEKITY
JIBOUYHOM, BOCbMEPUYHOU
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CHUCTEMBI CYUCIIEHUS. AJITOPUTM
IepeBo/ia LEeJoro yncia u3 P-uaHoi
CHUCTEMBI CUUCIIEHUS B IECATUUHYIO.
Anroputm nepeBoja KOHEUHON P-n4HON
IpOoOH B ACCATUYHYIO. AJITOPUTM
nepeBoja LENOoro Ynciia u3 AeCATUYHON
CHUCTEMBbI CuucieHus B P-uunyio.
[lepeBo KOHEUHOM eCATUUHON APOOU
B P-uunyro. J[BonyHasi, BOCbMepUYHas
Y HIECTHAILIATEPUYHAS] CUCTEMBI
CUMCIIEHUS, CBSI3b MEXIY HUMH.
Apudmernueckue onepanuu

B ITIO3ULIMOHHBIX CUCTEMAX CUUCIICHHUS.
Tpouunaa ypasHosewennas cucmema
cuucnenus. /lgouuno-oecamuunas
cucmema CHUCieHus.

Konuposanue texcroB. Koanposka
ASCII. OnHOOalTHBIE KOJAUPOBKH.
Crangaptr UNICODE.

Koaunposka UTF-8. Onpenenenue
UH(OPMAIIMOHHOTO 00bEMA TEKCTOBBIX
COOOLICHHH.

Konuposanue nzodpaxxkennii. OreHka
uH()OPMAIIMOHHOTO 00BEMa
rpaduuecKkuX JaHHBIX TIPH 3aTaHHBIX
pa3pelieHny U TIIyOHE KOAUPOBAHUS
uBera. [[BeToBbie Mogenu. BekropHoe

U IIECTHAIIATEPUYHON CUCTEMaMU
CUHCTICHHUS.

BBITIONHATH CIIOKEHHUE U BHIYUTAHUE
YUCel, 3aMUCAHHBIX B IBOUYHOM,
BOCBMEPHUYHOM U IIECTHAANATEPUIHON
CUCTEMaX CUUCIICHHUS.

OcyIecTBIsATh KOJUPOBAHUE TEKCTOBOM
uH(dOpMAIHU C TOMOIIBIO
KOJMUPOBOYHBIX TaOJIHII.

Omnpenensate nHGOPMAITUOHHBINA 00BEM
TEKCTOBBIX COOOIIEHUHN B pa3HbIX
KOJMPOBKAX.

Brrauciats pasmep BETOBOM MAIUTPHI
10 3HAYCHHUIO OMTOBOM TITyOMHBI I[BETA.
Onpenensate pazMepsl rpa@ruecKux
(haiiI0B MPH U3BECTHHIX Pa3pPEIICHUU U
TTyOMHE KOTUPOBAHUS 1IBETA.
Boruucasts ”HGOpMALIMOHHBIN 00BEM
1 (POBOY 3BYKO3AIKCHU T10 YaCTOTE
TUCKPETU3AINHN, TITYOMHE KOJTUPOBAHUS
¥ BpEMEHHU 3aIHCH.

Ilpakmuueckue padbomoi:

1. Jluckpemuszayus epaghuueckoii
uHpopmayuu.

2. [luckpemuszayus 38yko8oi
uHpopmayuu
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KogupoBaHue. @opMatsl rpadUuecKux
daiinoB. TpéxmepHas rpaduxka.
®pakTasbHas rpaduka.

KonupoBanue 3Byka. OnieHka
MH(}OPMAIIMOHHOTO 00BEMA 3BYKOBBIX
JIAHHBIX TIPU 33JJaHHBIX YaCTOTE
JUCKPETU3aLNU U Pa3psiIHOCTU
KOJIUPOBAHUS

2.2

OcHOBBI aNre0psl
JIOTUKH

14

Anrebpa noruku. [lonstue
BBICKa3bIBaHMsI. BbICKa3bIBaTEIIbHbBIC
dbopmbr (ipeaukatel). KBaHTOpPBI
CYIIECTBOBAHHUS U BCEOOIIIHOCTH.
Jlornueckue oneparuu. Tabauibl
WCTUHHOCTHU. JIOTHYECKUE BBIPAKECHMUS.
Jlornueckue ToxaeCTBA.
Jloka3aTeabCTBO JOTMYECKUX TOXKIECCTB
C ITOMOIIIBIO TaOJIUI] HCTUHHOCTH.
Jlornueckue onepaunu 1 onepaunuu
HaJl MHO>KECTBaMH.

3aKoHBI anreOpbl JTOTUKH.
OKBUBAJIEHTHBIE MTPE0OpPa30BaHUS
JIOTUYECKUX BhIpakeHUi. Jlornueckue
YPaBHEHUS U CUCTEMbI YPABHEHHUI.
Jlornueckue GyHKIMU. 3aBUCUMOCTh
KOJINYE€CTBA BO3MOKHBIX JIOTUYECKUX
(GYHKIIHA OT KOJIMYECTBA apTryMEHTOB.
[TonHbIE CHCTEMBI JTOTHYECKHUX

[IpuBOAUTH PUMEPHI FTTEMEHTAPHBIX

Y COCTaBHBIX BbICKa3bIBaHUMU.
Pa3nuuarh BHICKA3bIBAaHUS U MPEAUKATHI.
VY craHaBnMBaTh CBA3b MEXKY alnre0pou
JIOTUKH U TEOPUEH MHOXKECTB.
BbluncasTe 3HaYeHUs1 TOTHYECKUX
BBIPAKEHUH C JIOTHYECKUMU
onepauusiMi KOHbIOHKIINH,
JTU3BIOHKLIUH, MHBEPCUU, UMIUIMKALINH,
HKBUBAJICHLIVH.

[IpoBoauTh aHanM3 TaOIULl UCTUHHOCTH.
Crpouth TaOIUIBI ICTUHHOCTH
JIOTUYECKUX BBIPAKEHUM.
OcymiecTBasATh YKBUBAJICHTHBIE
npeoOpa3oBaHUs JJOTHUECKUX
BBIPAKEHUI C UCIIOJIb30BAHUEM 3aKOHOB
areOphl JIOTHKH.

OcyIecTBIATh MOCTPOEHUE
JIOTUYECKOT0 BBIPAXKEHUS C JAHHOU
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b yHKIHA.

Kanonnueckue Gpopmbl JTOTHYECKUX
BbIpakeHn. COBEpUIEHHBIE
JIN3bIOHKTUBHBIE U KOHBIOHKTHBHbBIE
HOpMaJTbHBIE (POPMBI, AITOPUTMBI X
MOCTPOEHUS 110 TaOIMIe ICTUHHOCTH.
Jlornyeckure 31eMEHTHI B COCTABE
koMmribroTepa. Tpurrep. Cymmarop.
MHoropa3psaaslii CyMMaTop.
ITocTpoeHne cxem Ha JTIOTUYECKUX
AJIIEMEHTAX 10 3aIaHHOMY JIOTHYECKOMY
BBIPAKEHUI0. 3aIUCh JOTMYECKOTO
BBIPAYKEHUS 110 JIOTHYECKOU CXEME.
Muxpocxemvl u mexHono2us ux
npou3e00cmaea

Ta0JIMIIe UCTUHHOCTH U €T0
YIIPOILECHHUE.

Pemars npocteie noruueckue
YPaBHEHHS U CUCTEMBI YPABHEHUM.
XapakTepu30BaTh JIOTHYECKUE
AJIEMEHTHI KOMITBIOTEPA.

[TosicHATB yCTPOKUCTBO cymMaTropa

U TpUITEpA.

3anuChIBaTh JIOTUYECKOE BBIPAKEHUE
IO JIOTUYECKOM CXEME.

CtpouTh CXeMBI Ha JTOTUYECKUX
3JIEMEHTAX 110 3aJaHHOMY JIOTUYECKOMY
BBIPAKECHMUIO.

Ilpakmuueckue padomot:

1. llocmpoenue u ananuz madauy
UCMUHHOCMU 8 MAOIUYHOM NPOYeccope

2.3

KomnberorepHas
apudmeTuka

IIpencraBnenue HEIbIX YUCEN B TAMSTH
KOoMIIboTepa. OTPaHUYEHHOCTD
JIAAna3oHa YuCesl IPU OTPaHUYEHUN
KOJIn4eCTBa pa3psaos. Ilepenonnenue
pa3psAIHON CeTKU. be33HakoBbIE U
3HAKOBBIC JJAHHBIC. 3HAKOBBIN OWT.
JIBOMYHBIN JOMOJIHUTEIBHBIM KO/
OTPUILATEIIbHBIX YHCEIL.

[TobuToBEIE JIOTHUECKHUE OTIepaIUu.
Jlornyeckuii, apuMETUIECKUN U
nukiandeckuit capuru. [udposanue

[TomyyaTh BHYTpEHHEE NIPEICTABIEHUE
LEJIBIX Y BEIIECTBEHHBIX YHUCEII

B [IAMATU KOMIIBIOTEPA; ONPENEIIATD
110 BHYTPEHHEMY KOy 3HAaYCHHE YNCIIA.
XapakTepu3oBaTh O€33HAKOBbIE U
3HAKOBBIE JAHHBIE.

ITosICHATE MOPSIAOK BBINIOJIHEHUS
apu(MeTHyecKux onepanui ¢ HeabIMu
Y BEILIECTBEHHBIMU YU CIIAMU

B IIPOLIECCODE.

[TpuMeHsITh MOOUTOBBIE JIOTHUECKHE
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C TIOMOIIIBIO TOOUTOBOM OmepaIuu
«uckimouaroniee NJINy.

[IpencraBneHne BEMIECTBEHHBIX YHUCEI

B IMaMATH KOMIIbIOTEpa. 3HavaIlasi 4acTh
Y MOPAJIOK ymucia. Jlnana3oH 3HaYECHHUN
BEIIECTBEHHBIX uncen. [IpobiaemMbl
XPaHEHHUsI BEIIECTBEHHBIX YHCEN,
CBSI3aHHBIC C OTPAHUYECHUEM KOJIMYECTBA
pa3psAnoB. BeinoaHeHue onepanui

C BEIIECTBCHHBIMM YHCJIAMH,
HAaKOIJICHHE OLIMOOK MPU BHIYUCIECHUIX

orepanuu.
XapakTepu3oBaTh MPEICTaBIICHNE

U XpaHEHUE B TaMATH KOMIThIOTEpa
BEIIECTBEHHBIX YHUCEIL

[TosicHATH TPUYMHBI HAKOTIJICHUS
OIIKUOOK TP BBIYUCICHUSX

C BEIICCTBEHHBIMH YHCIIAMHU.
Ilpakmuueckue padomoi:

1. A3yuenue nopaspsaono2o mawunno2o
npeocmasieHus Yeavlx U 6eujeCmeeHHblX
yucern

Htoro mo pazaeny 40
Pa3jen 5. Anroput™Mbl 4 IporpaMMHpOBaHue
3.1 | Beenenue 16 OnpeneneHne BO3MOXKHBIX pe3yJIbTaTOB | BBIACHITH pe3ynbTaT paboThl

B IIPOTPaMMUPOBAHUE

paboTHl IPOCTEUIINX aITOPUTMOB
YIIPABJICHUS UCTIOTHUTEISAMHA U
BBIYHCIIUTEIBHBIX AJITOPUTMOB.
OnpeneneHue UCXOAHBIX TAHHBIX,
IPU KOTOPBIX AJITOPUTM MOXKET J1aTh
TpeOyeMblil pe3ynbTar.

Orarbl pemeHus 3a1a4 Ha KOMIIBIOTEpPE.
HNHCcTpyMeHTaNIbHBIE CPEACTBA!
TPaHCIATOP, OTJIATUHK,
npodurpoBiuk. KoMnumsims

Y MHTEPIIpETAIUS TPOrPAMM.
BupTtyanbHble MalluHBbIL.

aNropuT™Ma JJIsl UCTIOJTHUTEIS

MIPU 33IaHHBIX UCXO/IHBIX JTaHHBIX,
ONPENEIATH BOBMOXKHbBIE UCXOIHBIC
JIAHHBIC JIJISI U3BECTHOIO PE3YJIbTATA.
[IpuBOIUTH MPUMEPHI AITOPUTMOB,
COAEpXKaIlUX MOCIICI0BATEIIbHbIE,
BETBAIIMECS U [IUKINYECKUE CTPYKTYPHI.
AHaIM3UpOBaATh [IUKJIMYECKUE
AJITOPUTMBI 1711 UCTIOJTHUTEIIA.
BriaensaTe aTansl penieHus 3anauu
Ha KOMITBIOTEPE.

[ToACHATH CYIIHOCTH BBIJEICHHBIX

VHTEerprpoBaHHas cpefia pa3padOTKH.

OTAaIIOB.
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Metoas! OTIaAKHA POTPAMM.
Hcnonp3oBaHue TpaCCUPOBOYHBIX
Tabsui. OTaaA0YHbIA BBIBOJL.
[TomaroBoe BBIMOJHEHHUE MPOTPAMMEI.
Touku ocranosa. [IpocMoTp 3HaUECHUHT
NIEPEMEHHBIX.

SI3p1k iporpammupoBanus (Python,
Java, C++, C#). Tunsl JaHHBIX:
LIEJIOYHCIICHHBIE, BEILIECTBEHHBIE,
CUMBOJIbHBIE, JIOTUYECKHUE. BeTBieHusl.

CrnoxHbIe YCIIOBHA. ]_[I/IKJ'IBI C YCIIOBHCM.

[kl MO NEpEMEHHOM.
B3anmo3aMeHsIeMOCTh pa3IuyHbIX
BUJIOB IUKJIOB. ITHBapHaHT IUKIIA.
CocraByieHHE ITUKJIA C UCTIOIb30BaHUEM
3apaHee ONpeeIEHHOIO MHBAPUAHTA
UKJIA.

JIOKyMEHTHUPOBAHUE ITPOrPAMM.
Hcnonbp3oBaHne KOMMEHTApPUEB.
[ToaroroBka onucaHus MPOrpaMMbl

Y MHCTPYKIMU JIJIS1 TIOJIb30BATEIS.
ANTOpuUTMBI 00pa0OTKH HATYpPATIbHBIX
YuCe, 3alMUCAaHHBIX B MO3UITMOHHBIX
CHUCTEMaX CUUCJICHUS: pa3OueHue
3aMuCcy Yucja Ha OTJeTbHbIE ITUPHI,
HAXO0XKJICHHE CYMMBbI U MPOU3BEACHUS
1udp, HAX0XKICHUE MaKCUMaTbHOU

OTnaxxuBaTh NPOrPaMMBbI C TOMOIIBIO
TPaCCUPOBOYHBIX TAOIHIY

Y C UCTIOJIb30BaHNEM BO3MOKHOCTEH
OTJIQAYHKA CPEIbI POTPAMMHUPOBAHUS.
CocTaBnsiTh JOKYMEHTAILIUIO

Ha TIPOTpaMMy.

Pa3pabaTbiBaTh U peann30BbIBATh

Ha S3BIKE MPOTPaAaMMHUPOBAHUS
AITOPUTMBI 0OPAOOTKH IIEJIBIX YUCE,
B TOM 4YHCJIe IEpeOOPHBIE ATOPUTMBI.
PazpabaTriBaTh IpOrpamMmel

JU1s1 00paOOTKU JTAHHBIX, XPAHSAIIUXCS
B TEKCTOBBIX (paiiyax.

Ilpaxkmuueckue padomuwi:

1. Buioenenue u oopabomra yugp
Yenoeo Yucia 8 pasiuyHblx CUCeMax
CUUCTEHUS C UCNOIb308AHUEM ONepayui
YeNouUCIeHHOU apu@dmMemuKu.

2. Pewwenue 3a0au memooom nepebopa.
3. Obpabomka 0aHHbIX, XPAHAUWUXCS

6 Qaiinax
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(MMHUMATEHOM ) IU(PHI.
Haxoxienre Bcex mpoCThIX YHCEN

B 3a/laHHOM Auana3oHe. [IpeacraBnenue
4uCIia B BUJI€ HAOOpa MPOCThIX
COMHOXUTEJICH. AJITOPUTM OBICTPOTO
BO3BEJ/ICHUSI B CTETICHbD.

O6paboTKa JaHHBIX, XPAHSIIIUXCS

B (paitnmax. TeKCTOBBIC U IBOUYHbBIC
daiinbl. PaitioBbIe IEPEeMEHHbBIE
(daiinoBeie ykazatenu). UteHue

u3 (paitna. 3anuch B daiin

3.2

BcnomorarenbHbie
AJIT'OPUTMBI

Pa30Ouenue 3a1aun Ha oA3aayM.
[ToanporpamMmsl (poueAypsl U
¢ynkuun). Pexypcusi. PekypcuBHbie
00beKTHI ((pakTansl). PekypcuBHbIe
IPOLEAYPHI U (PYHKIIUH.
Hcnosip30BaHuE CTEKA I OpraHU3aluH
PEKYPCHUBHBIX BBI30BOB.

Hcnonp30BaHue CTaHAAPTHON
OMOJIMOTEKH SA3bIKa MPOTPAMMHUPOBAHMUS.
[Toakirouenme OUOIMOTEK
MOANPOrpaMM CTOPOHHUX
Mpou3BoAUTENICH. MONYIBHBIN TPUHIIUIT
MOCTPOEHUS IPOrpPaMM

PazbuBaTh 3aauy Ha T0/13a/1a4H.
OdopMITATH TOTUYECKH TIETOCTHBIC
WJIH TIOBTOPSTFOIITHECS ()parMeHTHI
IIPOTPaMMBbI B BHJIE TTOAIPOT PAMM.
[TosICHATB CYITHOCTH PEKYPCUBHOTO
IrOpUTMA.

HaxonuTe pexypcuBHbIE 0OBEKTHI
B OKPYKaIOIeM MHpE.

Omnpenensite pe3yabTar padoThI

MPOCTOr'0 PEKYPCUBHOTO AT OPUTMA.

Hcnonb3oBaTe cTaHgapTHBIE
OMOJIMOTEKU MOANPOTrPaMM S3bIKa
IPOrpaMMHPOBaHMS, OMOIHMOTEKH
CTOPOHHUX ITPOU3BOAUTEIIEH.
[IpumeHSITs MORYIBHBIN PUHIHII
pu pa3padOTKe MPOTPaMM.
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Ilpakmuueckue pabomot:

1. Hcnonv3zoeanue noonpocpamm
CMaHOapmuou OUbIUOMeKU s3bIKa
npPOSPaAMMUPOBAHUSL.

2. Paspabomka noonpozpamm.

3. PexypcusHule noonpozpammbi.

4. Mooynbublii npuHyun nOCMpoeHuUs
npozpamm

3.3

YucneHHbpIe METOIBI

YucneHasle MeTOABI. TOoYHOE 1
npUOMMKEHHOE pelieHUs 3a1auu.
UucneHHble METOIBI PEIICHUS
ypaBHEHUI: MeTO/ niepedopa, METOT
MOJIOBUHHOT O AesieHus. [IpubmnkénHoe
BBIYUCJICHUE JJIUH KPUBBIX.
Brraucnenue miomaneit puryp c
MTOMOIIBbIO YUCIICHHBIX METOJ0B (METO/T
IPSIMOYTOJIbHUKOB, METOJ1 TPAIICIIHil).
[Touck Mmakcumyma (MUHUMYMa)
(GyHKIMU OHOM NEPEMEHHONU METOJIOM
MOJIOBUHHOT'O JICJICHUS

[TosicHATH IPUHIUIIBI paOOThHI
YUCJICHHBIX METOJIOB, PA3HUILY
MEXIy TOUYHBIM U TTPHOINKEHHBIM
PEIICHUSIMU BBIYUCIUTEIbHBIX
3a1ad.

Pa3pabaTbiBaTh U OTIQXHUBAThH
IPOrPaMMBbl, PeATU3YIOIINE
YUCJICHHBIE METOJIbI PEIICHUS
yYpaBHEHUH, MPUOIIKEHHOE
BBIYHCIICHUE JJIMH KPUBBIX

U TUIoIaaeu Guryp, moucKk MakCuMyMma
(MuHUMYMa) QYHKIIMH OJTHOM
IIEPEMEHHOM.

Ilpakmuueckue pabomot:

1. Yucnennoe pewenue ypagrenuii.
2. Ilpubnuoicénnoe gvluucienue OIuH
KpUBbIX U naowjaoeu gueyp.

3. louck maxcumyma (MurHuMyMma)

dyuryuu
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3.4 | Anroput™Mbl 006pabOTKH 5 O06paboTKa CUMBOJIBHBIX JaHHBIX. Hcnonb30BaTh BCTPOEHHBIE PYHKIIUN
CUMBOJIHHBIX JTAHHBIX Bcetpoennbie hyHKIINA S3bIKA SI3BIKA TIPOTPAMMHPOBAHUS

IPOrpaMMHUPOBAHUS JIJIs1 00pabOTKU 11 00pabOTKH CUMBOJIBHBIX CTPOK.

CUMBOJIBHBIX CTPOK. AJITOPUTMBI Pa3pabaTeiBaTh 1 OTJIAXKHBATh

00pabOTKHU CUMBOJIbHBIX CTPOK: MIPOTPAMMBI, PEATU3YIOIINE TUTIOBbIE

MOJICYET KOJIMYECTBA MOSIBICHUIN ITOPUTMBI 00pPaOOTKH CHMBOJIHLHBIX

CHUMBOJIa B CTPOKE, pa30ueHNE CTPOKU JTAHHBIX HA BEIOPAHHOM SI3bIKE

Ha CJIOBA IO MPOOEITHLHBIM CUMBOJIAM, MIPOrPaMMHUPOBAHHUS.

MTOVCK TTOJICTPOKU BHYTPH JTAHHOMN [IpeobpazoBeIBaTH YKCIIA

CTPOKH, 3aMEHA HAWICHHOHN NOJCTPOKU | B CHMBOJIBHYIO CTPOKY M OOpaTHO.

Ha JIpYT'yIo CTpOKYy. ['eHepanus Bcex Ilpakmuueckue pabomoi:

CJIOB B HEKOTOPOM ajipaBUTE, 1. Ilocumeonvuas obpabomxka cmpox.

YIOBJIETBOPSAIOLINX 3aJaHHBIM 2. Obpabomka cmpox

orpannuenusaM. [IpeodpazoBanne uucna | ¢ ucnoavzosanuem ¢ynkyuil

B CUMBOJIBHYIO CTPOKY M OOpPaTHO CMaHOapmHoul OUbIUOMeKU A3bIKA
NPOSPAMMUPOBAHUSL.
3. I'enepayus écex cnos,
V0081emeopsaWUxX 3a0aHHOM)
VCA08UI0

3.5 | Anroput™mbl 06paboTKH 10 MaccuBsl ¥ TOCTIEI0OBATEILHOCTH [TpuBOIUTH MPUMEPHI OJTHOMEPHBIX

MaCCHUBOB

yrcell. Beraucnenne 0000mEHHBIX
XapaKTEPUCTHK JIEMEHTOB MacCHBa
WJIA YUCIIOBOH MOCJIEI0BATEIHLHOCTH
(CyMMBI, TPOM3BEICHUS, CPETHETO
apupMETHIECKOT0, MUHUMAJIHHOTO
1 MaKCHMAaJIbHOT'O 3JIEMEHTOB,
KOJIMYECTBA DJIEMEHTOB,

Y IBYMEPHBIX MaCCUBOB.

[TpuBOUTH PUMEPHI 337124

13 OBCEAHEBHOW KU3HH,
MPEATOJIArAI0IMX UCTIOIb30BAHUE
MacCCHBOB.

Pa3zpabartbiBaTh U OTJIAXKUBATH
MPOrpaMMBbl, PEATU3YIOIIUE TUIIOBbIE
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YIOBJICTBOPSIIOIINX 33JaHHOMY
yciioBUIO). JINHEHHBIN MOUCK
3aJJaHHOT'O 3HAYCHHS B MACCHBE.
CopTtrpoBKa OJHOMEPHOTO MACCHUBA.
[TpocThie METOIBI COPTUPOBKH
(MeTo my3bIpbKa, METO] BBIOODA,
COPTHUPOBKA BCTABKAMM).
CopTHpOBKa CIUSHUECM.

beicTpas copTupoBKa MaccuBa
(anroputm QuickSort).

JIBOMYHBIN MOMCK B OTCOPTUPOBAHHOM
MacCHBe.

JIByMepHbIE MAaCCUBBI (MATPUIIHI).
Anroputmsl 00pabOTKH ABYMEPHBIX
MAaCCHBOB. 3aIIOJTHEHUE TBYyMEPHOTO
YHUCJIOBOTO MAacCHBAa IO 3aaHHBIM
paBUJIaM, TTOMCK AJIEMEHTa

B IBYMEPHOM MacCHBE,

BBIYHCIIEHUE MAaKCUMyMa (MUHUMYyMa)
¥ CYyMMBI DJIEMEHTOB JIBYMEPHOTO
MacCHBa, IEPECTaHOBKA CTPOK

U CTOJIOLIOB IBYMEPHOI'O MAacCHBA.
Paszpabomka npoepamm ons pewenus
NPOCMbIX 3a0a4 AHAIU3A OAHHBIX
(ouucmra dannvix, kraccugpurayus,
AHAU3 OMKIOHEHULL)

aJITOPUTMBI 00PaOOTKH OJTHOMEPHBIX
U IByMEPHBIX MaCCHBOB, Ha BRIOPAHHOM
SI3BIKE TIPOTPAMMUPOBAHUS.
Paspabamvieams npocpammol

OJI51 peueHUs nPoOCmulX 3a0a4 AHAIU3A
OQHHUDIX.

Ilpakmuueckue pabomot:

1. 3anonnenue maccusa.

2. Bviuucnenue 0606wénmnvix
xapaxmepucmuk maccusa (Yuciosot
nOC1e008amebHOCHIIL).

3. Ilouck muHumanrbHo20
(MAKCUMANBLHO20) DNIEMEHMA 6 YUCTOBOM
maccuee.

4. Jlunetinwiii nOUCK 3a0aHHO20
3HaYeHus 8 Maccuse.

5. Ilpocmwie memoowvi copmuposku
maccusa.

6. hvicmpas copmupoexa maccusa.

1. JIeouunwlii nouck.

8. Obpabomka mampuy.

9. Ananuz oanmwvix

Hroro no pazneny

44
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Pasznen 4. UndopmanmoHHble TEXHOJIOTHH

4.1 | O6paboTKa TEKCTOBBIX 6 TekcToBbIN MPOLECCOP. Pa3zpabartbiBaTh CTPYKTYpY JOKYMEHTA.
JIOKYMEHTOB PenaktupoBanue u ¢popMaTupOBaHHE. Hcnonp30BaTh CpeACTBa aBTOMATH3AINH

[IpoBepka opdorpaduu ¥ rpaMMaTHUKU. | IPU CO3JIAHUU TOKYMEHTA.
CpencrBa Moucka U aBTO3aMEHbI [IpumeHsTh MpaBuiIa MUTUPOBAHUS
B TEKCTOBOM ITPOIIECCOPE. HUCTOYHHUKOB ¥ O(POpPMIICHHUS
Hcnons3oBaHue CTUIECH. OonoMorpaduIECcKuX CChIIOK.
CTpyKTypHUpOBaHHBIE TEKCTOBBIC [IpuHUMATE ydacTHe B KOJUICKTHBHOM
TOKyMeHTbl. CHOCKH, OTJIaBJICHHE. paboTe Ha/l IOKYMEHTOM.
KomnnektuBHas pabota ¢ TokyMmeHTaMu. | BBITONHATH HA00p U MPOCTYIO BEPCTKY
HNHCTpYMEHTHI pelieH3uPOBAHMS MaTeMaTUYECKUX TEKCTOB.
B TEKCTOBBIX Iporieccopax. Obnaunsle | Ilpakmuueckue paoomol:
cepBuckl. [lenoBas nepenucka. Pegepar. | 1. Bépcmka dokymenmos
[IpaBwia IUTHPOBAHUS UCTOYHUKOB U ¢ MamemamuyecKumy Gopmynamu.
odopmiieHHs: OudIHOrpaduIecKuxX 2. Muozocmpanuyunvie 00KyMeHMbL.
ccpiiok. OgopmiieHue Crucka 3. Konnexmuenas paboma
auTeparypbl. Cmanoapmol ¢ OOKYMeHmamu
oubIUOCPAPUYECKUX ONUCAHUI.
3HAKOMCTBO C KOMIIBIOTEPHOU BEPCTKOM
TekcTa. TexHuueckue cpeacTBa BBOIA
Tekcta. Crenuanau3poBaHHbIE CPEICTBA
PEIAKTUPOBAHKS MATEMATHICCKUX
TEKCTOB

4.2 | Ananu3 TaHHBIX 8 Ananu3 gaHHbIX. OCHOBHBIE 3a]]a41 [IpuBOAUTE MpUMEPHI 3a]1a4 aHAIN3A

aHaIM3a JIAHHBIX. MPOTHO3UPOBAHUE,
KJIacCH(pUKAIUs, KIIacTepr3aIlus,
aHaJIN3 OTKJIOHEHUM.

JTAHHBIX.
IToscHATh HA TpUMEpPax
MOCIEA0BATENBHOCTD PELUICHUS 3a1a4
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[TocnenoBaTenbHOCTD pelICHUS 3a1a4
aHaJM3a JJAHHBIX. COOp MEPBUYHBIX
JAHHBIX, OYMCTKA U OI[CHKA KaueCcTBa
JTAHHBIX, BEIOODP W/HJTH MIOCTPOCHHE
MOJIeJH, IPeoOpa3oBaHue JIaHHBIX,
BU3YaJM3allvs JaHHBIX, HHTEPIPETaIUs
pe3yabTaToB. [IporpammHubie cpecTBa
Y UHTEPHET-CEPBUCHI JIsl 00paboTKU

Y MpEJICTaBIICHU TaHHBIX. bosbIme
naHHble. MalmHHOe 00y4YeHue.
Hnmennexmyanvuolil anaius OAHHbIX.
AHann3 TaHHBIX C IIOMOIIBIO
AJIEKTPOHHBIX Tabuull. Beraucienue
CYMMBI, CpeJTHET0 apu(hMeTUIECKOTO,
HarOOJIBIIIEr0 (HAUMEHBIIIETO) 3HAYCHUS
nuarna3oHa. Beraucienue
KodhpUIEHTa KOPPENAINH IBYX PSIOB
naHHbIX. [locTpoenue cTondyaThIX,
JMHEWYAThIX U KPYTOBBIX IUArpaMM.
[TocTpoenue rpaduKoB PyHKIUH.
[TonGop nuHUM TpeHaa, peleHne 3a1a4
MPOTHO3UPOBAHUSI.

UucnenHoe peleHne ypaBHEHUN

C TIOMOMUIBIO MOAOOpa mapamerpa.
Ontumu3zaius Kak MoMCK HauIyqIlIero
pelieHus B 3aJJaHHbIX YCIOBHUSX.
IeneBast hyHKIMS, OTpaHUYEHUS.

aHaJM3a JIaHHBIX.

Pemrars npocteie 3anaun aHanmsa
JTAHHBIX C TIOMOIIBIO AJIEKTPOHHBIX
TaOJIHILI.

Hcnonb30BaTh COPTUPOBKY U (PHITBTPHI.
Hcnonws3oBaTh cpeacTBa AEI0BOMU
rpaduKy 119 HArJISTHOTO
Ipe/ICTaBICHUS JTaHHBIX.

Pemrats mpocteie pacuéTHbIC U
ONITUMU3AIMOHHBIE 33]1a41 C TIOMOIIBIO
AJICKTPOHHBIX TAOJIHII.

Ilpakmuueckue pabomot:

1. Auanuz oanmnvix ¢ nomouvto
9NEeKMPOHHBIX MadIUY.

2. Haensonoe npedocmasnenue
pe3yibmamos CmamucmuiecKou
00pabomku OaHHBIX 8 8Ude OUACPAMM
cpeocmeamu peoaKxmopa 31eKmpOoHHbIX
maoauy.

3. Iloobop nunuu mpenoa,
NPOCHO3UPOBAHUE.

4. Yucnennoe peuieHue ypasHeHull

C NOMOWbI0 NO0OOpa napamempa.

5. Pewenue 3a0au onmumuzayuu

C NOMOWBIO DJIEKMPOHHBIX MAOIUY
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JlokanbpHBIC U TII00aTbHBIIT MUHUMYMBI
neneBoit pyHkiuu. Permenne 3aqaq
ONITUMHU3AIUN C TIOMOIIBIO
ANEKTPOHHBIX TAOJIHUIT

Hroro 1o pazneny 14
Pe3epBHOE Bpems 14
OBIIEE KOJIMYECTBO 136

YACOB I1O ITPOTPAMME
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11 KJIACC
HanmenoBanue
No KommuecTBo OCHOBHBIE BUBI I€STETLHOCTH
pa3aesioB U TeM [TporpammHoOe copepranue
n/m 4acoB oOy4arommxcs
y4eOHOro peiMeTa
Dnr\ AVaE & 1 Tnn“n’.“""nﬂ'l‘"n ravah ad R IEN ""l‘\n“‘l T YA LYA-
1 Aad LJI L. lcUPCll’l“lC\,l\l’lC ULnuUDDI ¥YIIT UlJlVl T YIINYY
1.1 | Uadopmanus 10 Teopernueckue MOAXOIbI K OLEHKE XapaKkTepu30BaTh pa3IN4HbIC

1 MH(OpMAIIMOHHbIE
IIPOLIECCHI

KOJIM4YECTBA NH(POPMaALIUU.

3aKoH aJIMTUBHOCTU UH(MOPMAIIIH.
®opmyna Xaptiu. Uadopmanus u
BepoATHOCTh. ®opmyna [lleHHOHA.
AJITOpUTMBI CKATHSI TAHHBIX.

AnroputMm RLE. Anroputm Xagdmana.

Anroputm LZW. Anroputmsl cxaTust
JAHHBIX

C IOTEpsIMU. Y MEHBIIICHUE TITyOUHBI
KoaupoBaHus 1BeTa. OCHOBHBIC UCH
anroputmoB cxatus JPEG, MP3.
CkopocTh nepefayn JaHHbIX.
3aBUCUMOCTH BPEMEHH TIepeavn

oT HHPOPMAITMOHHOTO 00bEMA JaHHBIX
Y XapaKTePUCTUK KaHasa CBS3H.
[Tpy4rHBI BOSHUKHOBCHHS OITNOOK
Ipu nepeaade qaHHbIX. Kowl,
MO3BOJISIIOLIME OOHAPYKUBATH U
WCITPABJIATH ONTUOKH, BOZHUKAIOIIUE
pu mepeaave qanHbiX. Paccrosaue

TEOPETUUYECKHUE MOIXObI K OLICHKE
KOJIM4YeCcTBa HH(POpMAIIUH.

OnuceiBaTh U3y4aeMbl€ aJrOPUTMBI
CXKaTus JaHHBIX, CPABHUBATH
pe3yabTaThl UX PabOTHI.

Pemarte 3agaum Ha onpenencHue
BPEMEHHU TE€pe/IauM JaHHBIX 110 KaHaTy
CBSI3U C U3BECTHBIMH XapPaKTEPUCTUKAMHU.
[TosiCHATH IPUHIIUITEI OOHAPYKCHUS

Y WCTIpaBJIEHUs OUIMOOK MpH Mepeaaye
J@HHBIX C TIOMOIIBIO
MOMEXO0YCTONYUBBIX KOJOB.

[TosicHATh 3HAaYEHUE TTOHATHI
«CHCTEMAY, «IOACUCTEMAY,
«cuCTeMHBIN YD PeKT,

«yTIpaBJICHUEY; 3HAUEHUE 00paTHOU
CBSI3U JIJISI JOCTUKEHHUS 1IN
yIIPaBJICHUS.

Ilpaxkmuueckue padomut.

1. Coicamue oannwvix ¢ nomowvio
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¢ oBropeHremM 6uToB. Koibl
X3MMHUHTA.

CucrtemMbl. KOMIIOHEHTBI CUCTEMBI U X
B3anmojeiicterue. CucteMubiit G exT.
VYrpasnenue kak UHPOPMAITMOHHBIN
nportecc. OOpartHas CBsI3b

2. Corcamue OaHHbIX ¢ NOMOWBIO
aneopumma Xagpgmana.

3. Corcamue 0anHbIX ¢ nomepsamu
(ancopummer IPEG, MP3).

4. [lomexoycmotiuugble KOObl

1.2

MouaenupoBanue

Mopgenu u mogenupoBanue. Llens
MOJEIUPOBAHUS. AJIEKBATHOCTh
MOJIESTU MOJIETTUPYEMOMY OOBEKTY HIIU
polieccy, eI MOJAEIUPOBAHUSL.
dopmanuzanus NPUKIaIHbIX 3a/1a4.
[IpencraBnenne pe3yapTaToB
MOJIEIUPOBaHUs B BUE, YIOOHOM

TSl BOCITPUSITUS YEJIOBEKOM.
I'paduyeckoe npeacTaBIeHUE TAHHBIX
(cxeMbl, Ta0OIHIIBI, TPAhHUKH).

I'padwi. OcHoBHBIE TOHATHS. Bub
rpadoB. Onucanue rpadoB ¢ MOMOIIbIO
MaTpHIl CMEXKHOCTH, BECOBBIX MATPHII,
CIINCKOB CMEXHOCTH. Pelienue
ANrOPUTMUYECKUX 3a7a4, CBI3aHHBIX
¢ aHayM3oM rpados (mocTpoeHue
ONTUMAJILHOTO ITYTH MEX]TY
BepIIMHaMu rpada, onpeneieHue
KOJIMYECTBA PA3JIMYHBIX MyTeU MEXKAY
BEpIIMHAMHA OPUEHTUPOBAHHOT'O
alMKJINIecKoro rpaga).

JepeBbs. bunapHoe aepeBo. JlepeBbs

OnpenensaTe NOHATUSA «KMOJENbY,
«MOJETHPOBAHUE.
Kinaccudunmposats Mogenu

10 33/IaHHOMY OCHOBAaHHUIO.
OnpenensaTe Heab MOAEIUPOBAHUS

B KOHKPETHOM CJIydae.

[IpuMeHATh anropuTMBl HAXOKIACHUS
KpaT4auIlnX IyTe MEXy BEPIINHAMUI
OpPUEHTUPOBAHHOTO rpada.
[IpuMeHATH aNrOpUTMBI ONPEIEICHUS
KOJIMYECTBA PA3IUYHbBIX MyTEH MEXKIY
BEPIIMHAMH OPUEHTUPOBAHHOIO
alUKIMYecKoro rpada.

[IpuBOANTH PUMEPHI HUCIIOIB30BAHUS
JEpEBBEB U TpaoOB MPH OMKUCAHUN
00BEKTOB U MPOLIECCOB OKPYKAIOIIETO
MUpa.

Crpoutsb nepeBo nepedopa BapuaHTOB.
XapakTepu30BaTh UIPY KaK MOJENb
HEKOTOPOU CUTYALUU.

JlaBaTp ornpeneneHre BoIMTPBILIHON
CTPaTEruM.
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noucka. CriocoObl 00Xx071a IepeBa.
[IpencraBnenue apuMeTHIECKUX
BBIpQKEHUH B BHJIE JICPEBa.
JIMCKpETHBIEC UTPHI IBYX UTPOKOB

¢ oyiHOM nH(popMarueit. [TocTpoeHue
7iepeBa rnepedopa BapuaHTOB, ONTUCAHUE
CTpaTeruy UTPphl B TAOTUYHOU Popme.
BrIMrpeIiiHbie 1 IPOUTPHILIHBIE
MO3UIIMHU. BBIUTPBIIIHBIE CTPATETUH.

CpeﬂCTBa HNCKYCCTBCHHOI'O MHTCIIJICKTA.

CepBUCHI MAIIMHHOTO TIEPEBOJIA U
pacro3HaBaHus YCTHOM peyu.
KorHutuBHbIE CEPBUCHI.
Nnentudukaius u mouck
n300pakeHUM, pacrio3HaBaHUE JIUII.
Camoo0yuaroniuecs CUCTEMBI.
HcKycCTBEHHBIN UHTEIUIEKT

B KOMIIBIOTEPHBIX UTPAX.
Hcnonb3zoBanue METOA0B
MCKYCCTBEHHOI'O UHTEIIJIEKTA

B 00YYaIOIIUX CHCTEMaX.
Hcnonp3oBanne MeETON0B
HCKYCCTBEHHOI'O UHTEIIIEKTA

B pobotoTexHuke. IHTepHET Betei.
[TepcniekTuBEI pa3BUTHS
KOMIIbIOTEPHBIX MHTEIUIEKTYJIbHBIX
cucrem. HelipoHHbie ceTn

OnuchIBaTh BEIMTPBILIHYIO CTPATETHIO
B 3aJIJaHHOW UTPOBOM CUTyallun

B (popMme nepeBa uiu B TaOJIMYHON
dopme.

[TosicHATD MOHATHUS «UCKYCCTBEHHBIN
WHTEIUIEKT», «KMAITUHHOE 00 ydeHUE.
[IpuBoaUTH MpUMEPHI 3a]1a4,
pelIaeMbIX ¢ MOMOIIbIO
MCKYCCTBEHHOI'O UHTEIUIEKTA.
Ilpakmuueckue padomut.

1. Ilouck gviuepwiuinoli cmpamezuu

8 Uepe ¢ NOIHOU UHGOpMayUel.

2. Cpedcmea uckyccmeenHo20
uHmenekma

Hroro no pazneny

18
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Pa3nen 2. AlropurmMbl M NpOrpaMMHpPOBaHNeE

2.1 | DneMeHThl TeopuH 6 dopmanuzanus NOHATHS aITOpUTMa. [1OSICHATD MOHATHUS «BBIYUCIUTEIbHBIN
QJITOPUTMOB Mamumna TrropuHra Kak IPOIIECC), CIOKHOCTh AITOPUTMAY,

YHUBEpCaJbHAs MOJIENb BRIYUCICHUNA. | «3(PPEKTUBHOCTH aIrOPUTMay.
Te3uc Yépua—TrropuHra. [TpuBoauTh MpuMeEpHI 3PPEKTUBHBIX
Mawuna Ilocma. aJTOPUTMOB.
Hopmanvuvie ancopugmor Mapkosa. CocTaBiATh MPOrpaMMBbI JIJIsI MAILIUHBI
Aneopummuuecku Hepazpeuwiumole Toropunra.
3adavu. 3adaua ocmaHnosa. Hcnonvsoeams nHopmanvhble
Hegozmoorcnocmv asmomamuueckot aneopugmvr Mapkosa.
OMNAOKU NPOSPAMM. JlaBaTh OLIEHKY CJI0HOCTU U3BECTHBIX
O11eHKa CJI0)KHOCTH BBIYUCICHU. AJITOPUTMOB.
Bpems pabotel u 00bEM ucnons3yemoii | Ilpakmuueckue padomet.
naMsTH, UX 3aBUCUMOCTB OT pa3mepa 1. Cocmaenenue npocmoui npoepammoi
MCXOMHBIX TaHHBIX. OlleHKa 013 Mawunsl Toropunea
ACUMIITOTHYECKOH CIIO)KHOCTH
aIrOPUTMOB. AJITOPUTMBI
MTOJIMHOMHUAJIBbHOM CIIOKHOCTH.
[lepeGopnbie anroputmsl. [Ipumepsl
pa3IMYHBIX AJITOPUTMOB PELLICHUS
OJIHOM 3a/1a4M, KOTOPbIE UMEIOT
Pa3NUYHYIO CI0KHOCTD

2.2 | AnropuTMBI 28 [Torck mpOCTHIX YHCEN B 3alaHHOM Hcrionb30BaTh alirOPUTM «PEIIETO

U CTPYKTYPBI JaHHBIX

JIMAMa30HEe C MOMOIIBIO aIrOpUTMa
«peniero JparocheHa.
MHoropa3spsiiHbIe LEbIe YUCIIa,
3a/1aud JJIMHHON apu(METHKH.

OparocdeHay i MoucKa MPOCThIX
quCcell B 33JaHHOM JMaIa30He.
[TosicHATH IpUHIUIIBI 00PaOOTKH
MHOTOPA3PSIIHBIX LIEJIBIX YUCEN
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CrnoBapu (accorMaTUBHbIE MACCUBBI,
oToOpakeHus). X3MI-TaOJINIIBI.
[TocTpoenue andaBUTHO-4ACTOTHOTO
CJIOBapsi JJIs 33IaHHOTO TEKCTA.
Ananuz mexkcma Ha ecmecmeeHHOM
sA3viKe. Bvidenenue
nocnedosamenbHocmel no wabjioHy.
Pecynapuuvie evipasicenus. Yacmommwiii
AHAIU3.

Crexu. AHanm3 MpaBUWILHOCTH
CKOOOYHOTO BhIpaxeHus. Beruncienue
apu(PMETHIECKOTO BBIPAKCHUS,
3aIMCaHHOTO B MOCTPUKCHOU PopMme.
Ouepenu. Mcnonbs3oBaHue ouepeau
JUTSI Bp€MEHHOTO XPaHCHHMSI TAaHHBIX.
Ceaznvle cnucku. Peanuzayus cmexa u
ouepeou ¢ NOMOUBIO CEA3HLIX CNUCKOS.
Anroputmsl Ha rpadax. [Toctpoenue
MUHHUMAJILHOTO OCTOBHOTO JIepeBa
B3BEIICHHOTO CBSI3HOTO
HEOPUEHTUPOBAHHOTO Tpada.

006x00 epacgha 6 2nyouny. 06x00 epaga
6 wupuny. KommaecTBo pa3mmaHbIX
IIyTEN MEXAY BEPILIMHAMU
OPHUEHTUPOBAHHOT'O AIIMKIMYECKOTO
rpada. Anroputm JleKCTpHI.
Aneopumm Dnovioa—Yopwainna.

U PEATM30BbIBATH COOTBETCTBYIOIIHE
aJITOPUTMBI Ha SI3bIKE
pOrpaMMUPOBAHUSL.

[TpuMeHsTH crioBapy (acconUaTHBHBIC
MacCHUBBI, OTOOpakeHUs1) B 3a/1a4ax
00pabOTKHU JTaHHBIX.

BrInonHsaTh IpocTOl aHaau3 TeKCTa
Ha €CTECTBEHHOM SI3bIKE, B TOM YHCJIE
C UCIIOJIb30BAHUEM PETYJIPHBIX
BBIPAKCHUM.

[TosicHATH IPUHITUTIBEI pA0OTHI CTEKA
U OYEpEe/In, UCIIOIb30BATh CTEKU

Y O4epen ISl PEIICHUS
AITOPUTMUYECKUX 33]1a4.
Peanu3oBbIBaTh U UCIIONIH30BATH
JIBOUYHBIC (OMHAPHBIC) JICPCBHSI

U rpadbl A4 pelieHus 3aaa4
00pabOTKHU JTaHHBIX.

Hcnonb3oBaTh JTUHAMUYECKOE
IporpaMMHUPOBAHUE

JUTSI BBIYMCJICHUS PEKYPCUBHBIX
GyHKIMH, TOACUETA KOIUYECTBA
BapUAHTOB M PEIICHUS 33724
ONITUMU3AIIUH.

Ilpakmuueckue padbomuoi:

1. Ilouck npocmwix uucen 8 3a0aHHOM
ouanasome.
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JepeBbs. Peanmuzanus nepesa

C IOMOIIIBIO CCBIJIOYHBIX CTPYKTYP.
JIBonuHble (OMHAPHBIE) IEPEBbSL.
[TocTpoenue aepesa AJid 3aJaHHOTO
apu(PMETHIECKOTO BBIPAKCHUS.
PexypcuBHbIe anropuT™Mbl 00xo/1a
nepesa. Mcronb30BaHUE CTEKa U
ouepenu 1yt 00X0/1a iepena.
JIlnHaMu4eckoe NporpaMMHUpPOBaHUE
KaK METO/I PEIICHUS 3a/1a4 C
COXPaHEHHEM ITPOMEKYTOUHBIX
pe3yJIbTaTOB. 3aJ/1aul, PEIIAEMBIE C
MIOMOIIBI0 TMHAMUYECKOTO
IPOrpaMMHPOBAHMUS: BBIYUCIICHUE
PEKYPCUBHBIX (DYHKITUH, TOACUET
KOJIMYECTBA BAPUAHTOB, 33a41
ONTUMHU3ALUU

2. Peanusayus evluucienuil

€ MHO20PA3PAOHBIMU YUCTIAMU.

3. llocmpoenue anrghasummo-
YACMoOmMHO20 Cl08aps OJisl 3A0AHHO20
mekcma.

4. Ananuz mexcma Ha ecmecmeeHHOM
sA3bIKe.

5. Buiuucnenue apugpmemuuecxkoco
BbIPAdICEHUS, 3ANUCAHHO20

8 nocmaurcHot ghopme.

6. Hcnonvzosanue ouepeou.

7. Hcnonvzosanue oepesves

OJ151 BLIYUCTCHUS APUPMEMULECKUX
BbIPANCEHU.

8. Bovluucinenue OnuHbl Kpamyaiuie2o
nymu mesicoy sepuuHamu epaga
(aneopumm /letixcmpeo).

9. Bwiuucnenue pekypcusnvix QyHkyuii
C HOMOWbIO OUHAMUUECKO20
NPOSPAMMUPOBAHUSL.

10. Iloocuém xonuwecmea sapuanmos
€ NOMOWBIO OUHAMUYECKO2O
nPOSPAMMUPOBAHUSL.

11. Pewenue 3a0ay onmumuzayuu

€ NOMOWBIO OUHAMUYECKO2O
NPOSPAMMUPOBAHUSL
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2.3 | OcHOBBI OOBEKTHO- 16 [Tousitie 06 0OOBLEKTHO- [TosicHSITH OCHOBHBIC PUHITUIIBI
OpPUEHTHUPOBAHHOTO OpPHUEHTHPOBAHHOM 00BEKTHO-OPUEHTUPOBAHHOTO
MIPOTrPaMMHUPOBAHHUS nporpaMMupoBaHud. OOBEKTHI U IPOrpaMMHUPOBAHUS.

kyaccel. CBOMCTBA M METOJTBI OOBEKTOB. | [IpOeKTHPOBATh M HCTIOIB30BAThH
OOBEKTHO-OPUEHTUPOBAHHBIN aHAINU3. | MPOCTHIE KIACChl 0OBEKTOB.
Pa3paboTtka nporpaMm Ha OCHOBE [IpoexkTupoBaTh HepapXuu KJIaccoB
00BEKTHO-OPUEHTUPOBAHHOTO MOAX0/A. | JIJISl OTIMCAHUSI TIPEAMETHOM
WNukancynsusi, Hacie0BaHue, 00JacTH.
MTOJIUMOPPHU3M. Pa3pabaTeiBaTh IpOrpaMMBI
Cpenpl ObICTpO pa3pabOTKU ¢ rpaduyeckuM UHTEPhEHCoM.
nporpamm. [IpoekTupoBanue N3yuaTte BTOPOW SI3BIK
uHTepdeiica moap30BaTes. IPOTPaMMHUPOBAHHUSI
Hcrionb30Banue roTOBBIX yIpaBisdeMblX | Ilpakmuueckue pabomet:
AJIEMEHTOB JIJIs1 TOCTPOCHHUS 1. Ucnonvzosanue 2omoswix kiaccos
uHTepdeiica. 8 npozpamme.
O0630p SA3BIKOB TPOrpaMMUPOBAHUSL. 2. Paspabomka npocmotii npoepammoi
[TonsiTue o mapagurmax C UCNOIL308AHUEM KIACCOS.
IIPOrpaMMHUPOBAHUSA. M3y uenue 3. Pazpabomka knacca,
8MOPO20 A3bIKA NPOSPAMMUPOBAHUS UCNONB3YIOWe20 UHKANCYTISIYUTOD.
4. Paspabomka uepapxuu Kiaccoa.
5. Paspabomka npocpammol
¢ epaghuueckum unmepgheticom
Htoro mo pazneny 50
Pa3nen 3. UndopManiuoHHbIe TEXHOJIOTUH

3.1 | KommnbroTepHo- 8 OTanbl KOMOBIOTEPHO- Briienars sTanbsl KOMOBIOTEPHO-
MaTeMaTU4eCKOoe MaTEeMaTUYECKOTO MOJICITUPOBAHMS: MaTEMaTUYECKOTO MOICIIMPOBAHUS
MOJICITMPOBAHUE MOCTaHOBKA 3aj1a4d, pa3paboTka U PEATU30BBIBATH UX C TTIOMOIIBIO
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MO/IEJIA, TECTUPOBAHUE MOJIEIH,
KOMIIBIOTEPHBIN

AKCIIEPUMEHT, aHAJIU3 PE3YyJIbTaTOB
MO/JICTTUPOBAHMUSL.

Jluckpernszanus mpyu MaTEMAaTUHIECKOM
MOJICTTUPOBAHUHN HENPEPHIBHBIX
npoueccoB. MoaenmpoBaHue
JBUKEHUA. MoJieTMpoBaHne
OMOJIOTHYECKUX CHCTEM.
MaremaTudecKkue MOACIN

B SKOHOMHUKE. BEIUnCIUTEIbHBIC
SKCIIEPUMEHTHI C MOJICIIAIMU.
Komnvromepnoe mooenuposanue
cucmem ynpaeieHusl.

O6paboTka pe3ynbTaTOB
AKCIlepuMeHTa. MeTo1 HauMEHbIINX
KBaJpaToB. OIEHKA YHCIIOBBIX
rapamMeTpoB MOACIUPYEMBIX O0BEKTOB
U npoueccoB. BoccranoBnenue
3aBUCUMOCTEN I10 pe3yJibTaTaM
AKCIIEpPUMEHTA.

BepositHOCTHBIE MOZIEH. METOBI
Momnte-Kapno. UMuTtanimonsoe

Mo ienupoBaHue. CucTeMbl MaCCOBOTO
o0CTyKUBaHUS

IPOrPaMMHOI0 00ECTICUCHHUS.
[TosicHsATE HEOOXOIUMOCTD U CYIIIHOCTh
JTUCKPETU3ALUU MPU PEIICHUN
BBIYHCIIMTEIBHBIX 337129 C TIOMOIIIHIO
KOMITBIOTEPOB.

Hcnonb3oBaTh UMHUTALIMOHHOE
MOJIETUPOBAHKE, B TOM YHUCJIC Ha
OCHOBE BEPOSITHOCTHBIX MOJICJIEH.
OO0pabaThIBaTh pe3yIbTaThI
IKCIICPUMEHTA.

Ilpakmuueckue padomut.

1. Mooenuposanue osusxicenus.

2. Mooenuposanue 6uono2uieckux
cucmenm.

3. Umumayuonnoe mooenuposaue
¢ nomowvio memooa Monme-Kapio.
4. Obpabomka pe3yrbmamos
9KCHepuMeHma
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3.2

ba3b1r nanHbIX

10

Tabauunble (peIALUOHHbBIC) Oa3bl
naHHBIX. Tabmuia — mpeacTaBiIeHue
CBE/ICHUI 00 OJTHOTHUITHBIX O0BEKTaX.
[Tone, 3amuce. Kimrou Tabmunel. Padora
C TOTOBO# 0a30ii TaHHBIX. 3aMOIHEHUE
6a3bl qaHHbBIX. [lonck, copTUpOBKA U
(GuIbTpanys JaHHBIX. 3aIPOCHI

Ha BBIOOPKY JTaHHBIX. 3aITPOCHI

C mapameTpamu. BeraucisieMble moss
B 3aIIpocax.

MHuorota0an4Hble 0a3bl JaHHBIX.
Tumnbl cBsi3eit Mex Ay TaOJIUIIAMH.
Buenmuii karou. LenmoctHocTs 6a3bl
JTaHHBIX. 3aIPOCHl K MHOTOTA0JIMIHBIM
0a3aM JaHHBIX.

OcHogHbie NpUHYUNbL HOPMATUZAYUU
6a3 oannwix. A3vIK ynpasneHus
oannvimu SQL. Cozoanue npocmoix
3anpocos Ha a3vike SQL Ha evibopKy
OQHHBIX U3 OOHOL MAOIUYBL.
Hepensayuonnvie 6azvl 0anHbIx.
Dxcnepmmvle cucmeml

XapakTepu3oBaTh 0a3y JJaHHBIX KaK
MOJIEJTb TIPEIMETHON 00JIaCTH.
[TpoekTrpoBaTh MHOTOTA0IUYHYIO Oa3y
JTaHHBIX.

OcyIecTBIATh BBOJ M PEIaKTHPOBAHUC
JTaHHBIX.

OcCyIIecTBIATh COPTUPOBKY, TIONCK

¥ BBIOOD JIaHHBIX B TOTOBOM 0aze
JTaHHBIX.

dopMHUpoBaTh 3aIPOCHI HA TIONCK
JAHHBIX B CPEJie CUCTEMBI YIIPABIICHUS
0a3zaMu TaHHEBIX.

VYpapnars 6a30i1 JaHHBIX

C TIOMOIIIBIO MPOCTHIX 3aMTPOCOB

Ha s3pIKe SQL.

[TosicHSATH 00JTaCTH MPUMEHECHHS,
JOCTOMHCTBA U HEJIOCTATKH
HEPEJSAIMOHHBIX 0a3 TaHHBIX

B CPaBHCHUU C PEIISILIMOHHBIMH.
Ilpakmuueckue pabomot:

1. Paboma c comoeoii 6a30ti OaHHbIX.
2. Pazpabomka muocomabauunoti 6aswvi
OAHHBIX.

3. 3anpocwvl k MHO2OMAabAUYHOU Oasze
OAHHBIX.

4. Vnpaenenue 0anHbIMU C NOMOWBIO
a3vika SQL
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3.3 | BebG-caiithl 14 Nurtepuer-ipunoxenus. [lonstue o [TosICHATH IPUHIIUITBI TEXHOJIOT MU
CEPBEPHON M KIMEHTCKOW YaCTAX CaiiTa. | «KJIMCHT — CEpBEP» Ha IIPUMEPE
TEeXHOIOTHS «KIIMEHT — CEpBEP», €€ B3aMMOJICHCTBUS Opay3epa
JIOCTOMHCTBA U HepocTaTku. OCHOBBI u BeO-cepBepa. Co3naBaTh MPOCThIE
sa3pika HTML 1 kackagHbIX TaOIHII BEO-CTpaHUIIbI, UCIIOJIb3YS SI3BIK
cruneii (CSS). Cuenapuu Ha sI3bIKe pasmetku HTML, kackagHbie TaOIUIIBI
JavaScript. ®opmbl Ha BeO-CTpaHUIIE. CTWJICH U CUECHAPHUU Ha A3BIKE
Pa3memenue Be6-caiiToB. Ycmyra JavaScript. OnuceIBaTh TEXHOJIOTHIO
XOCTHHTa. 3arpy3ka (aiijioB Ha CalT pa3MelleHus CaluToB B ceTtu MHTepHer.
Ilpakmuueckue padomut:
1. Coz0anue mexcmoegoti
6eO-cmpaHuybi.
2. Co30aHue eb-cmpaHnuybl,
sKIIOYAIOUWel MYIbMUMeOUlHblE
0bveKkmul (PUCYHKU, 386YKOBbIE OAHHbIE,
810€0).
3. Oghopmnenue cmpanuyvl ¢ NOMOWBIO
KACKAOHbIX mab.uy cmujiell.
4. Ucnonv3osanue cyenapues Ha A3vike
JavaScript
3.4 | KoMmproTepHas 8 BBoj n300pakeHuii ¢ HCIOJIb30BaHKEM | BBIMOTHATH OOITYIO KOPPEKIIHIO
rpaduka Pa3IMYHBIX [IU(PPOBHIX YCTPOUCTB U (PPOBBIX U300PAKEHUH.

(unpoBeIX GoToanmapaToB U
MHKPOCKOIIOB, BUIEOKAMED, CKAHEPOB
U JIPYTUX YCTPOWCTB).

['paduuecknii pegaxrop. Paspemnienue.
Kanpuposanue. McnipaBnenue

[IpumMeHATh UHCTPYMEHTHI
rpadguueckoro peakTopa K OTIeIbHBIM
00J1aCTAM U300paKEHUSI.

CTpouTh MHOTOCIIOMHBIC N300PaKCHHUS
C UCTOJIb30BAaHMEM MaCOK, TOTOBHTH
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NEpPCHEKTHUBEI. ['ncTorpamma.
Koppekuus ypoBHe, KOppeKLys [BETA.
OO6eciBeurBaHUE I[BETHBIX
n3o00paxkenuid. Perymb. Pabota

¢ obnactsimu. OUITBTPBHI.
MHorocnoitHbIe H300pakeHUSI.
TexcroBble citon. Macka ciiosl.
Kanansl. CoxpaHeHue BbIJIEIEHHON
obnactu. [ToaroroBka uumocTpanu
JU1s1 BeO-CaliTOB. AHUMUPOBAHHBIE
M300paKeHUs.

Bekropnas rpaduxka. [I[puMuTHBEIL.
H3meHenue nopsiaka 3J1eMEHTOB.
BripaBHMBaHUE, pacrpeneacHue.
I'pynniupoBka. Kpussie. @opmaTtsl
BEKTOPHBIX PUCYHKOB. Vcronb3oBanue
KOHTYpOB. Bekropuzaius pacTpoBbIiX
U300paKEeHUH.

[TpuHIMIIBI TOCTPOCHUS U
pEIaKTUPOBAHUSA TPEXMEPHBIX
mopaener. CeTouHkIe MOIEH.
Marepuansl. MoaenupoBaHue
MCTOYHHUKOB OcBenieHus. Kamepsr.
ApnutuBHbIe TexHOI0rHH (3D-
npuHTepsl). [ToHsITHE 0 BUPTYaIbHOMN
PEATBHOCTH U TOTIOJIHEHHOM
pEaTbHOCTH

WITIOCTPALIAN JUTS Pa3MeEIIeHuUs
Ha BeO-caiiTax, co3aBaTh
aHUMHUPOBaHHBIC N300paKECHUA.
Co3znaBath BEKTOPHBIE N300paKeHUs

C TIOMOIIILIO0 PEAAKTOPA BEKTOPHOM
rpadyK UM HHCTPYMEHTOB
TEKCTOBOTO MPOIECCOopa.
Ilpakmuueckue padomoi:

1. O6pabomra yugposwix
Gomoepaguii (kadpuposanue,
ucnpasienue nepcneKmugnl, Koppexkyusl
YpO8Hell, KOppeKyus yeema,).

2. Pemywv yughposwvix pomoepaghuii.
3. Mnoeocnoiinvie uzoopasicenus.

4. AHumuposanmvie U300pPANCEHUS.

5. Bexmopnas epaghuxa
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denepanbHas padbouas nporpamma | Madopmatuka. 10-11 knaccsl (yriayOsi€HHBIM YPOBEHD)

3.5 | 3D-monenupoBaHue 8 [TpuHIMIIBI TOCTPOCHUS 1 [TosICHATH IPUHIIUIIBI TOCTPOCHUS
pENaKTUPOBAHUA TPEXMEPHBIX TPEXMEPHBIX MOJEIEH.
moaeneit. CeTouHble MOJIEIH. BrInonmHATh onepanuu mo mocTpOSHUIO
Marepunanel. MonenupoBanue U PEJAKTUPOBAHUIO TPEXMEPHBIX
UCTOYHUKOB ocBenieHus. Kamepsl. MoIeTel.
AnnmuTtrBHble TexHooruu (3D- Pa3memniaTs Ha BUPTYaIbHOMU CIICHE
MIPHHTEPBHI). MCTOYHUKH OCBEILICHUS U KaMEPBhI.
[TonsiTue 0 BUPTYyaJIbHON PEATbHOCTH [IpuBOAUTH MPUMEPHI UCTIOIH30BAHUS
U JIONIOJTHEHHOH pealbHOCTH TEXHOJIOTUW BUPTYaJIbHOU
U JIONIOJTHEHHOM peabHOCTH.
Ilpakmuueckue pabomut:
1. Coz0anue npocmwix mpéxmepHoix
Mmooenell.
2. Cemounvie mooenu.
3. Penoepune
Hroro no pazneny 48
Pe3epBHOE BpeMs 20
OBIIEE KOJIMYECTBO 136
YACOB I10 ITPOI'PAMME
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