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INOACHUTEJIbBHASA 3AITNCKA

[Iporpamma o naopMaTHke (yriryOnE€HHBIA YpOBEHb) Ha YPOBHE CpeTHEr0 00IIero oopa3oBaHus pa3paboTaHa Ha
OCHOBE TpeOOBAaHMUI K pe3yJbTaTaM OCBOCHHMSI OCHOBHON 00pa30BaTENLHON IMPOrpaMMBbl CPEIHETO 00IIero oopa3oBaHus,
npeactasieHHbx B PT'OC COO, a Taxoke henepanbHOi pabodeil mporpaMMbl BOCTIUTAHHSL.

[Iporpamma no nHdopmaTuke Haét NpencTaBiIeHue O UelsX, 00Ieil cTpaTeruy 00y4eHusl, BOCIIUTAHUS U Pa3BUTHUS
obyuaromuxcs cpefcrBaMu yueOHoro npeamera «Mupopmatuka» Ha yriayOnEHHOM ypOBHE, yCTaHAaBIUBAET 00sA3aTEIbHOE
IpeIMETHOE COfepKaHMe, IpelycMaTpUBaeT €ro CTPYKTYpHpPOBaHUE IO pas3fenaM M TeMaM Kypca, OIpenenser
pacnpezieneHue ero no kiuaccaM (rofaM U3ydeHus), Aa€T MIpUMepHOe paclpeeneHne ydeOHbIX YacoB 110 TeMaTH4YeCKUM
paszenam Kypca M peKOMEHAyeMyro (IPUMEPHYIO) IOCIIEOBATENFHOCTE UX H3YYCHHS C Y4ETOM MEXKIPEIMETHBIX H
BHYTPUIIPEIMETHBIX CBSI3€H, JIOTHKH Y4eOHOTO Mpoliecca, BO3pAaCTHBIX 0COOEHHOCTEH 00 yJaromixcs.

[Iporpamma 1o wuHQOpMaTHKE OIpPEAETIeT KOIUYECTBEHHbIE M KAa4eCTBEHHBIE XapaKTEePHCTHKH Yy4eOHOTO
MaTepuana sl KaXJ0ro Trofa M3Y4eHHs, B TOM YHUCJE Ui COJIEpIKaTeIbHOrO HAMOJNHEHUS Pa3HOro BHIA KOHTPOJIS
(TpOMEXYTOUHOH aTTecTaluy OOYYArOIIMXCs, BCEPOCCHHCKMX MPOBEPOUYHBIX pPabOT, TOCYIapCTBEHHOH HTOrOBOM
arrecrauuu). [Iporpamma no wHdopMmaTuke SIBISETCS OCHOBOM ISl COCTABJIEHHS aBTOPCKHX YYEOHBIX IMPOrpaMM H
y4eOHHUKOB, ITOYPOYHOIO IJIAHUPOBAHKS Kypca YIHUTENEM.

WNudopmarnka B cpeaHem o0IeM 00pa30BaHUH OTPaKaeT:

CYIIHOCTh MH(OPMATHKU KaK HayYHOU NUCIMIUIMHBI, N3y4aloliell 3aKOHOMEPHOCTH MPOTEKaHHUs U BO3MOXKHOCTH
aBTOMaTH3aluu I/IHd)OpMaLII/IOHHI)IX MpOoIECCOB B pa3IMYHBIX CUCTEMAX;

OCHOBHBIE 00JIaCTH NMPUMEHEHUs] WHPOPMATHKHU, MPEX/EC BCero MH(OpMAalMOHHbIE TEXHOJOTWH, yNpaBleHHE H
couualbHylo chepy;

MEKANCIUIUTUHAPHBIN XapakTep HHPOPMATUKU U MH)OPMAIIIOHHON JIeSITENbHOCTH.

Kypc uHpopMaTHKK 17151 ypOBHS CPEAHEro 00LIEro 00pa3oBaHus SIBISIETCS 3aBEPILAIOIIMM TAllOM HETPEPhIBHOM
MOATOTOBKU 00y4YalomMxcs B 001acTd HHGOPMATHKH U MH(OPMAIIMOHHO-KOMMYHHUKALMOHHBIX TEXHOJIOTHH, OIHUPAETCS
Ha CcoleplkaHue Kypca MH(GOPMATHKH YPOBHS OCHOBHOTO OOLIEro 0Opa3oBaHHA M ONBIT IIOCTOSHHOTO IPUMEHEHHS
HUH(OPMaIMOHHO-KOMMYHHUKAILMOHHBIX TEXHOIOTHH, NaéT TEOPEeTHuecKoe OCMBICIEHHE, HHTEPIPETalui0 U 0000IeHne
3TOTO OIBITA.

Pe3ynbTaThl yriyOnéHHOro ypoBHSA H3ydeHHs ydeOHoro mnpenmera «lHdopMaTnka» OpHEHTHPOBAHBI Ha
MOJTy4eHHEe KOMIIETEHTHOCTEN ISl ocieTytomieii mpohecCHOHANBHOM IeSITEIbHOCTH KaK B paMKax JaHHOW MpPeAMETHON
o0JacTH, TaK U B CMEXHBIX ¢ Hell 001acTax. OHM BKIIOYAIOT B CEOsL:

OBJIICHUE KIIOYEBBIMH IOHATUSAMHU U 3aKOHOMEPHOCTSIMH, Ha KOTOPBIX CTPOMTCS AAHHAs NpeaMeTHast 00JacTb,
paclio3HaBaHHE COOTBETCTBYIOIIMX UM IIPU3HAKOB M B3aUMOCBA3EH, CIIOCOOHOCTh IEMOHCTPUPOBATH PA3IMYHbIC TIOIXO/IbI
K M3YYEHHIO SABJICHHUN, XapaKTEePHBIX JJIS H3ydaeMoi IpeIMeTHOM 0bacTy;

YMEHHE pelIaTh TUIIOBbIE IIPAKTUYECKHE U TEOPETHUYECKUE 3aaul, XapaKTepHbIE I HUCIONb30BaHUS METOJIOB U
WHCTpyMEHTApusl IJAHHOU MPeMETHOI 00J1acTH;

HAIW4He TPEACTAaBICHUH O MAaHHOM NpeIMEeTHOH OOJNacTH Kak IIETIOCTHOH TEOpHH (COBOKYMHOCTH TEOPHA),
OCHOBHBIX CBSI35IX CO CMEKHBIMH 00JIaCTSIMH 3HAHUH.

B pamxax yrmyOGnéHHOrO ypoBHS M3y4eHHS WH(OPMATHKH OOEcCIeYMBaeTCsS LENCHAIIPaBICHHAs MOATOTOBKA
oOygaromuxcs K MPOIODKEHUIO 00pa30BaHMs B OPTaHU3AIMAX MPO(ECCHOHATHLHOrO 00pa30BaHUs O CIICIHAIBHOCTSIM,
HETIOCPENICTBEHHO CBS3aHHBIM C IIM(POBBIMH TEXHOJOTHAMHE, TAKHM KaK IPOrpaMMHas MHXKEHepHsl, HHQOpMalMOHHAS
0e301acHOCTh, HH()OPMAIIMOHHBIE CUCTEMBI U TEXHOJIOTHH, MOOWIIBHBIE CHCTEMBI M CETH, OONBIINE TaHHBIE 1 MAIIMHHOE
o0ydeHre, TPOMBIIDICHHBIA WHTEPHET BEIICH, WMCKYCCTBCHHBIH WHTEIEKT, TEXHOJIOTHH OECTpOBOIHON CBS3H,
poOOTOTEXHUKA, KBAHTOBBIE TEXHOJIOTHH, CHCTEMBI PacpeieIEHHOr0 PEecTpa, TEXHOIOTHH BUPTYaJIbHOH 1 JOTTOTTHEHHOH
peanbHOCTEN.

OcHoBHas 1ens W3ydeHHs ydeOHoro mpeamera «MH(popmatukay Ha yriryOJIEHHOM ypOBHE CPEOHEro OOIIero
o0pa3oBaHus — oOecriedeHre adbHEHIIIero pa3BuTHI HH()OPMAIIIOHHBIX KOMIICTEHIINH 00yJaromerocs, ero TOTOBHOCTH
K ’KM3HHU B YCJIIOBHSX PA3BHUBAIOIIEr0Cs HH(OPMAIIIOHHOTO O0IIIECTBA M BO3PACTAIOMICH KOHKYPEHIIMH Ha PBIHKE Tpyaa. B
CBSI3M ¢ 3TUM m3ydeHne napopmatuku B 10—11 kmaccax JOMKHO 00€CTICUHTh:

cOpMHPOBAHHOCT MHPOBO33PEHNUS, OCHOBAHHOI'O Ha TOHMMAaHWHM PONN HMH(OPMATHUKH, WHPOPMAIMOHHBIX U
KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH B COBPEMEHHOM OOIIECTBE;

cOpMHPOBAHHOCTH OCHOB JIOTHYECKOT0 M AJITOPUTMUYECKOTO MBIIIIJICHUS;

cOpMHPOBAHHOCTh YMEHUH pa3nnyaTh (aKkThl U OIEHKH, CPABHUBATH OILEHOYHBIC BBIBOJBI, BHJETh MX CBS3b C
KPUTEPUSIMU OLIEHWBAHMS U CBSI3b KPUTEPHEB C ONMpPENENEHHON CHCTEMOW LIEHHOCTEH, MPOBEPSTh Ha JOCTOBEPHOCTH M
000011aTh HH(OPMALIHIO;



c(OpMHUPOBAHHOCTH NPECTABIECHUI O BIMSHUM HHPOPMAIMOHHBIX TEXHOJIOTHH Ha )KU3Hb YEJIOBEKa B OOIIECTBE,
MOHUMAaHHE  CONHAIBHOTO, OKOHOMHYECKOrO, TIIOJMTHYECKOro, KYJIbTYPHOTO, IOPWAMYECKOTr0, MPUPOIHOTO,
SPrOHOMHYECKOT0, MEAUIIMHCKOTO B (PM3HOJIOTMIECKOTr0 KOHTEKCTOB HH()OPMAIIMOHHBIX TEXHOJIOTHH;

TIPUHSTHE TIPAaBOBBIX U STHYECKHUX ACHEKTOB MH()OPMAIMOHHBIX TEXHOJIOTHIA, OCO3HAHNE OTBETCTBEHHOCTH JIIO/IEH,
BOBJICUEHHBIX B CO3/IaHHE M UCIIOJIh30BaHHE MH(OPMALMOHHBIX CUCTEM, PACIIPOCTPaHEHNE HHPOPMAIHH;

CO37aHUE YCIIOBUH IJISl Pa3BUTHS HABBIKOB y4E€OHOW, MPOEKTHOM, HAyYHO-HCCIIENOBATENBCKOM M TBOPYECKOH
JESTETbHOCTH, MOTHBALIMH O0YYaIOIIUXCS K CAMOPA3BUTHIO.

B coxepxanun yue6HOro mpeamera «MHpopMaTrkay BEIIEISIOTCS YETHIPE TEMATHYECKHUX pa3zena.

Paznen «lludpoBas rpaMOTHOCTH» TOCBSIIEH BOMPOCAM YCTPOWCTBA KOMITBIOTEPOB W APYTHX OSJIEMEHTOB
IU(POBOro OKPYKEHUSI, BKIIIOYAsT KOMITBIOTEPHBIE CETH, UCITIOIb30BAHHIO CPEJICTB OIEPAIIIOHHON CUCTEMBI, pa00Te B CETH
WHTepHeT U NCTIONB30BaHHUIO HHTEPHET-CEPBUCOB, MH(POPMAIIIOHHON 0€30ITacCHOCTH.

Paznen «Teoperuueckne ocHOBHI MH(OPMATHKHM» BKIIOYAeT B ceOs MOHSATHHHBIN anmapaT MHQOPMaTHKH,
BOIPOCHI KOIUPOBaHUs WH(OpManuH, M3MepeHUs WH(OPMAIMOHHOrO 00bEMA JaHHBIX, OCHOBBHI aJreOpbl JIOTUKU H
KOMITBIOTEPHOT'O MOJIEIIUPOBAHHSL.

Paznen «AJropuTMbl M NPOrpaMMHPOBAaHHWE» HAaNpaBlIeH Ha pa3BUTHE aJrOPUTMHYECKOTO MBIIUICHUS,
pa3paboTKy alropuTMOB M OLEHKY HMX CIOKHOCTH, (POPMHUPOBAHHE HABBIKOB pEaM3allid TNPOrpaMM Ha S3BIKax
MIPOrpaMMHPOBAHUS BBICOKOTO YPOBHSL.

Paznen «MHdopManuoHHble TEXHOJIOTHI TOCBAIIEH BONPOCAM NPUMEHEHUs] HH(POPMAIOHHBIX TEXHOJOIHH,
PeaAJIM30BaHHBIX B MIPUKJIAAHBIX IPOTPAMMHBIX IPOAYKTAX U HHTEPHET-CEPBHCAX, B TOM YUCJIC B 3aJavdaX aHaJIn3a JaHHBIX,
HCITIOJIB30BAHUIO 633 JAaHHBIX U 3JICKTPOHHBIX Ta6HI/II_I JJIA pCHICHU MPUKIIAIHBIX 3a/1a4.

B npuBengHHOM anee cozepxkanun yueOHoro npeamera «MHpopmaTnkay KypCHBOM BbIJIETICHBI IOTIOTHUTEIBHBIC
TEMbI, KOTOPbIC HE BXO/IAT B O6ﬂSaTCHbHyIO IporpamMmmy 06y‘{eHI/I${, HO MOT'yT OBITH MNPEAJIOKEHBI J11 N3YUCHHUSA OTACIIbHBIM
MOTHBUPOBAHHBIM U CIIOCOOHBIM 00YYaIOIIAMCH.

VYrnyOn€HHBIM  ypOBEHb W3y4eHUs HMHGOPMATUKH PEKOMEHAYETCS JUIl TEXHOJIOTHYECKOro HpoQuIId,
OPHUEHTHPOBAHHOTO Ha WHXXEHEPHYI0 M HMH(GOPMALMOHHYIO c(epbl ASITeIbHOCTH. YTITIyOIEHHBIH YpOBEHb HM3ydEHUS
uHpopMaTuky obecrieunBaeT: TMOArOTOBKY OOYYaIOIIMXCS, OpPHEHTHPOBAHHBIX HAa CHELHAJIbHOCTH B 00JIACTH
HH(GOPMALMOHHBIX TEXHOJNOTMI M HHKCHEpPHBIE CIIELMAIbHOCTH, Y4acTHE B IPOEKTHOH WU HCCIEeIOBAaTENbCKOM
JeATENbHOCTH, CBA3AaHHOH C COBPEMEHHBIMH HAIIPaBICHHSAMH OTPAacid  HH(OPMALMOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTUH, IIOATOTOBKY K YYacTHIO B ONUMIIHALaX U caadye ExuHoro rocyjapcTBeHHOr0 9k3aMeHa o HH(OpMaTHKe.

OO0r1iee YnCII0 4acoB, PEKOMEHIOBAaHHBIX ISl n3y4deHust uHpopmaTtiku — 272 yaca: B 10 kinacce — 136 yacos (4 yaca
B Hezeno), B 11 kmacce — 136 gacoB (4 yaca B HeZENIo).



COJAEPXAHUE OBYYEHUSA
10 KJIACC

undpposasi rpaMOTHOCTH

TpeboBanust TeXHUKN 0E30MACHOCTH M TWTHEHBI NP paboOTe ¢ KOMIBIOTEpAMH U JIPYTMMH KOMIOHEHTaMHU
IU(POBOro OKPY>KEHHSI.

[TpuHOMTIBI paboOTHl KOMITBIOTEPOB W KOMITBIOTEPHBIX cHcTeM. Apxurtektypa ¢on Heiimana. lapsapockas
apxumexkmypa. ABTOMaTHYeCKOE BBHIIIOJTHEHHE MPOrpaMMBbl mporeccopoM. OnepaTuBHAas, MOCTOSHHAas |
JONTOBpeMeHHas mamsiTb. OOMeH JaHHBIMU C ITOMONIBI0 MIMH. KoHTposuieps! BHEMHUX ycTpoicTB. [Ipsmoii moctyn
K MaMsITH.

OCHOBHBIE ~ TEHICHIMHM pa3BUTUS  KOMITBIOTEPHBIX  TeXHoJoruid. [lapamnenbHble  BBIYHCIEHHS.
MHoronpormeccopHble cucreMbl. CynepkoMIbloTepbl. PacnpenenéHHble BBIYMCIUTENBHBIE CHCTEMBI U 00paboTKa
OONBIIMX MaHHBIX. MOOHIbHBIE U(POBBIE YCTPOUCTBA M X POJNb B KOMMYHHKAIUSIX. BCTpOGHHbIE KOMITBIOTEPHI.
MukpokoHTposuiepbl. Po6oTn3npoBaHHbIe IPONU3BOJICTBA.

[IporpammHOe obecniedeHne KOMITBIOTEPOB U KOMIIBIOTEPHBIX CHCTEM. BBl porpaMMHOro odecrieueHus u
ux HasHaueHne. OCOOEHHOCTM MporpaMMHOro obOecriedeHusi MOOMIBHBIX  ycTpoiictB. [lapamnenbHoe
nporpamMmupoBanre. CHCTEMHOE mporpamMmHoe obecrieueHre. OnepanydoHHBIE CUCTEMBI. Y THIIMTHL JlpaiiBepsr
yCTpOﬁCTB. I/IHCTaHJ'ISILII/ISI 1 JCUHCTAJUIAIUA TPOTrpaMMHOT0 O6GCHC'{eHI/I${.

daiinoele cuctembl. [IpUHIMITBI pa3MellieHns] 1 IMEHOBaHHS (aiiioB B TONTOBpeMeHHOI naMsTh. [11abmoHb
JUIsl OMCAHUs rpyI (aiiios.

[TporpammHoe obecrieuenne. JIMIEH3MpOBaHUE NPOrPAMMHOIO OOECHeYeHUs] W LU(PPOBBIX PECYPCOB.
[IponpuerapHoe u cBOOORHOE MporpaMMHOe obecreyeHne. Kommepueckoe M HEKOMMEPYECKOE HCIIOIb30BAHUE
NPOrpaMMHOr0 obOecredeHust 1 IUQPOBBIX pecypcoB. OTBETCTBEHHOCTh, yCTaHABIMBAaEeMas 3aKOHOAATEIHCTBOM
Poccuiickoii denepanyn 3a HEMPaBOMEPHOE UCIIONB30BaHKUE TIPOrPAMMHOr0 o0ecneueHns: 1 HU(POBBIX PECYPCOB.

[IpuHIMTBI TOCTPOEHUS U ammapaTHbIE KOMIIOHEHTHI KOMIbIOTEpHbIX cereil. CereBble mpoTokonbl. CeTh
Wurepuer. Aapecanus B cetu Murepuer. [Iporokomnst creka TCP/IP. Cuictema TOMEHHBIX HMEH.

Paznenenne IP-cetn Ha moacetn ¢ momornrsio Macok noxacetei. CereBoe anmMuHHCTpupoBanue. [lomyuenne
JIAHHBIX O CETEBBIX HAcTpoWKax KommbtoTepa. [IpoBepka Haauuus cBs3U C y31oM ceTd. OnpeneneHue Mapupyra
JIBIDKEHUSI [TAKETOB.

Bunet  nestensHoctn B cetn  WutepHer. Cepsuchl WuTepHera. ['eomH(oOpManmoHHBIE CHUCTEMBI.
I'eonokaoHHbIE CEPBUCHI PEaJbHOIO BPEMEHH (HAIpHUMeEp, JIOKAIMs MOOWIBHBIX Tele()OHOB, OIpelnesieHUe
3arpy’kKeHHOCTH aBTOMarucTpaieit), HHTEpHET-TOProBis, OpPOHUPOBAaHUE OMIIETOB U TOCTHHHII.

lNocynapcTBeHHbIE 37EKTPOHHBIE CEpBUCHI M yciuyrd. CoIMalbHBIE CETM — OpraHu3alusl KOIEKTHBHOIO
B3aUMOJIeicTBHA M oOMeHa NaHHbIMH. CeTeBOi ATHKET: NpaBHia IOBEAeHUs B kubOepnpoctpaHcrtBe. IIpobiema
MIOJUTMHHOCTH ITOTy4eHHOH nHpopMarmu. OTKpHITEIE 00pa30BaTEIbHBIE PECYPCHL

TexHOreHHBIE M SKOHOMHUYECKHE YIPO3bl, CBSI3aHHBIE C  HCIOJIb30BAaHHEM  HMH(OPMAIMOHHO-
KOMMYHHUKAIIMOHHBIX TexHONMoruil. OOmme mpobaeMspl 3aliThl HHPOpMaui U WHPOPMAMOHHONH 0€30MacHOCTH.
CpencrBa 3amuTel HHGOPMAIMU B KOMITBIOTEpaX, KOMITBIOTEPHBIX CETSAX M aBTOMaTU3UPOBAHHBIX HH()OPMAIMOHHBIX
cucremax. [IpaBoBoe obecrieueHne WHYOPMAIIOHHON Oe30mMacHOCTH. OleKmpoHHAs Yu@pposas noonucy,
cepmugpuyuposanmvie caiimol U OOKYMeHmbl.

[IpenoTBpamiennie HECAaHKIMOHMPOBAHHOI'O JOCTYNA K JIMYHOH KOH(QHUICHIMAIBFHOH HMH(OpMAIHH,
XpaHsIIeics Ha IEpCOHATBHOM KOMITBIOTEPE, MOOHMIIBHBIX yCTPOHCTBAX. BpenoHocHOE porpaMMHoe obecriedeHne
1 Cc1Ioco0bI 00pBOBI C HUM. AHTUBHPYCHBIE TIpOorpaMMbl. OpraHn3anys JIMYHOTO apxuBa mHpopMmarmu. PesepBHOE
konmposanue. [laponbHas 3ammra apxusa.

ugppoBanne manapix. CuMMeTpudyHble W HecuMMeTpudHble mudpel. [ndper npoctoit 3amensl. Hludp
[e3aps. [udp Buwxenepa. Anroputm mudposanus RSA. Cmezanozpagus.

TeopeTnueckue 0CHOBbI HHPOPMATHKH

Wndopmanns, nannsie n 3Hanus. MH(GoOpManoHHbIE TPOIIECCH B IPHPOAE, TEXHUKE M 00IIECTBE.

HemnpepeiBHBIE M THCKpETHBIE BEIWYMHBI M CUTHaJIBl. HeoOXOAMMOCTh UCKpEeTH3aluu HWH(OPMAIHH,
TIpeHa3HaYeHHOH ISl XpaHEeHus], iepeadd 1 00pabOTKH B IM(POBHIX CHCTEMAX.

JlBonmuHOe KomMpoBaHue. PaBHOMEpHbIE 1 HEpaBHOMEPHBIE KOMIBL. JIeKoanpoBaHue COODIIEHHH, 3aMCaHHbIX
C MOMOIIBI0 HEpaBHOMEPHBIX Koa0B. YcnoBue Pano. [ToctpoeHne o1HO3HAYHO JIEKOANPYEMBIX KOJIOB C MTOMOIIBIO
nepesa. I pag AnrA. Maprxosa. Enuannpl n3mepenust konudectBa nH(popmanuu. AnpaBUTHBIA TMOAXOJ K OLEHKE
KOJIMYecTBa MHPOPMAIIHH.
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Cucremsl cunciieHusi. Pa3BépHyTas 3ammch HeNbIX U IPOOHBIX YMCEN B MO3UIMOHHON CHCTEME CUMCIICHUSL.
CBolicTBa IO3MIIMOHHOM 3aIlFCH YHCIa: KOJMWYECTBO LU(P B 3aIliCH, NMPU3HAK JEIMMOCTH YWCIIa HAa OCHOBaHHE
CHCTEMBI CUUCIICHUS. AJITOPUTM ITEPEBO/IA LIEJIOr0 YHCIIa U3 P-HaHON CHCTEMBI CUNCIICHUSI B IECATHYHYIO. AJITOPUTM
riepeBojia KOHEUHOH P-uuHOI qpoOu B AECSITHYHYIO0. AJITOPUTM IIEPEBOAA IEJIO0r0 YHCiIa M3 JECATHIHON CHCTEMBI
cuncnennsi B P-wunyro. IlepeBom KoHewHO# pecsituuHOW npodu B P-munyro. J[BowuHas, BocbMepudYHas |
LIECTHAALATEPUYHAS CHUCTEMBl CUUCIICHUS, CBS3b MEXKAY HUMH. ApU(PMETHYECKHE ONEpaldH B ITO3HMIMOHHBIX
cucTeMax cuMcieHus. TponuHas ypaBHOBEUICHHAs CUCTEMAa CUHUCIICHUS. [IBONYHO-1eCATUYHASI CUCTEMA CUUCIICHHSL.

Komupoanue tekcroB. Komuporka ASCII. Onnodatitaeie komupoBku. Cranmapt UNICODE. Komuposka
UTF-8. Omnpenenenrie HHPOPMAITMOHHOTO 00bEMa TEKCTOBBIX COOOUICHUU. TpouuHas ypaeHOBEUWEHHAS] CUCTNEMA
cuucnenus. [e0udHo-0ecamuinas cucmema cuuCaIeHus.

KomupoBanue m3obpaxenuii. OrneHka HHOOPMAIMOHHOTO 00BhEMa TpadUUECKUX MaHHBIX MPH 3aJaHHBIX
paspelieHny 1 TIyOuHe KoaupoBaHus nBeTa. LiperoBbie Mozenu. BekTropHoe koaupoBanue. ®opmarthl rpaguaecKux
¢aiinoB. TpéxmepHas rpaduka. OpaxranpHas rpaduka.

Komuposanue 3Byka. OneHka HHPOpPMAIMOHHOrO 00bEMa 3BYKOBBIX MaHHBIX NPH 33aJaHHBIX YacTOTeE
JUCKpEeTU3aluu U pa3psiiHOCTH KOAUPOBAHUS.

Anreopa noruku. IloHstme BbicKka3biBaHUs. BrickaspiBatenbHble (opMbl (Tipeaukatsl). KBaHTOPBI
CYIIECTBOBAHUS U BCEOOITHOCTH.

Jlornueckue oneparuu. TaOmuIBl HCTUHHOCTH. Jlormdyeckue BhIpakeHHs. JIorMyeckwe TOXKICCTBA.
Jloka3aTenbCcTBO JIOTHUECKUX TOXKIECTB € MOMOIIBIO TabIHIl UCTUHHOCTH. Jlorndeckue omepanyy 1 olepanud Haj
MHOKECTBaMH.

3aKkoHbl anreOpbl JIOTMKUA. OKBHBAJCHTHBIE IPEOOpa30BaHUs JIOTMUECKHX BbIpakeHuil. Jlormdyeckue
YPaBHCHUA U CUCTEMbI y'paBHCHI/II‘/II.

Jlornueckre (QyHKIUH. 3aBHCHMOCTh KOJIMYECTBA BO3MOXKHBIX JIOTMUECKUX (YHKIMH OT KOJIMYecTBa
aprymeHToB. [TonHble cucTeMbl JIOrHYeCKuX (HYHKIMHI.

Kanonnueckue ¢(opMbl Jormdeckux BbIpaxkeHH. COBEpILCHHbIE ANW3IBIOHKTUBHBIE M KOHBIOHKTHUBHBIE
HOpMaJIbHbIe (POPMBI, AITOPUTMBI UX ITOCTPOSHHS 110 TAOIHLE HCTHHHOCTH.

Jlornyeckue »MeMEHTHI B cocTaBe Kommbiorepa. Tpurrep. CymmaTtop. MHOropaspsaHbIi CyMMaTOp.
ITocTpoeHre cxeM Ha JIOTMYECKHX 3JIEMEHTAaX I0 3aJaHHOMY JIOTHYECKOMY BBIPAXKECHHUIO. 3aIHCh JIOTHYECKOTO
BBIPAXKEHHUS T10 JIOTHUECKOU cxeMe. Mukpocxembvl u mexHoI02us ux npou3eoocmea.

[IpeacTaBnenHue LHenbIX YUCEN B MaMITH KoMIbloTepa. OTpaHUYEHHOCTh IMala30Ha YHCEN IIPU OrPaHUdEeHUN
KonmmuecTBa paspsnoB. [lepernonHeHue paspsHON ceTku. be33HakoBble W 3HAKOBBIC IaHHBIC. 3HAKOBBIA OHT.
JIBOMYHBIN JOMOJIHUTENBHBIN KOl OTPULATENbHBIX YUCEI.

[To6uroBsie noruyeckue oneparmu. Jloruueckuid, apudmerndeckuii U nukmuueckuit capury. [ndpoanue ¢
TIOMOIIIBI0 IOOUTOBOH onepaiuu «uckmodaromiee UIIN».

IIpencTaBneHne BEIIECTBEHHBIX YKCEN B IAMITH KOMIIBbIOTEpA. 3Havalasi 4acTh ¥ HOPAAOK uKcna. Juanaszox
3HAYEHWH BEIECTBEHHBIX uHcen. IIpobmeMbl XpaHEHHsS BEIIECTBEHHBIX YHCEN, CBA3aHHbIE C OrPaHUYCHHEM
KOJIMYECTBA pa3psioB. BeimonHeHne omepanuii ¢ BEUIECTBEHHBIMH YHCJIAMH, HAKOIUICHWE OIIMOOK IpH
BBIYUCIICHUSAX.

ANropuTMBI H NPOrpaMMHPOBaHUE

OmnpeneneHre BO3MOXKHBIX PE3yJIbTaTOB pabOThl MPOCTEHIINX aITOPUTMOB YIPABICHUS WCHOJHUTEISIMU U
BBIYUCIIUTEIBHBIX aNropuTMoB. OmpeieieHre HCXOIHBIX JaHHBIX, PU KOTOPBIX aJIFOPUTM MOXKET JaTh TPeOyeMbIit
pe3ynbTar.

Otamel pemeHust 3a7a4  Ha KOMIIbIoTepe. VIHCTpyMEHTanbHBIE CPEACTBA: TPAHCISATOP, OTIIATUHK,
npodrmpoBmuK. KoMmusanums 1 MHTEpIpeTanys mporpaMm. BupTyanbHbIe MamIiHBbIL

WnterpupoBanHas cpema pa3paboTku. Meroapl OTIAagkk IMporpamM. Vcnoms30BaHHE TPacCHPOBOYHBIX
tabmun. OTimanouHslii BeiBOA. llomraroBoe BBITONHEHHWE NporpaMMbl. Todkn ocraHoBa. [IpocMOTp 3HAYEHMIA
TIepeMEHHBIX.

SI3eik mporpammupoBanus (Python, Java, C++, C#). Tumbl JaHHBIX: IEIOYHCIICHHBIE, BEIIECTBEHHBIE,
CHUMBOJIBHBIE, Jorndeckue. Bernenws. Cnoxuble ycmoBus. Llukmbl ¢ ycmoBuem. LIMKIBI MO IepeMeHHOM.
B3anmo3amMeHseMOCTh pa3NnYHBIX BHAOB LUKIOB. MHBapmanT numkma. CocTaBieHHE HUKIA C HCIIOIb30BAHHEM
3apaHee ONpeeNE¢HHOr0 MHBapHaHTa [IUKIIA.

JokymeHnTupoBanue mnporpamm. Mcmnons3oBanne komMmeHTapueB. IIOArOoTOBKa ONMHCAHUS NMPOrpamMMbl H
WHCTPYKIHH JUTS TIOJTb30BATEIIS.



AnTopuT™MBI 00pabOTKH HATYPaJIBHBIX YHCEI, 3aIIMCaHHbIX B TO3UIMOHHBIX CHCTEMaX CUHMCIICHHS: pa3oneHne
3alliCy YHciia Ha OTHENbHbIE IU(MPbI, HAXOKICHNE CYMMBI W TPOM3BENCHUS (P, HAXOKICHUE MaKCHMalTbHON
(MUHMMAaTBHON) T PEIL.

Haxoxnenne Bcex IpOCTHIX YMCEN B 3aJJaHHOM Ananasone. [IpencraBneHne yncia B BUIe HAOOpa MPOCTHIX
COMHOXXHUTEJEH. ANTOPUTM OBICTPOTO BO3BEACHHS B CTEIICHb.

OO0paboTka MaHHBIX, XpaHAMMXCS B (aimax. TekcToBbie W JBOMYHBIC (ailnel. DailmoBbIe MepeMEHHBIS
(daitnoBeie ykazatenu). UreHue u3 aiina. 3amick B ¢ait.

Pazbuenne 3amaum Ha moxzanmaun. [loamporpammsl (mporenypsl U ¢yHkuum). Pexypcusi. PexypcuBHble
00bekTHI ((hpakrainsl). PekypcuBHBIE Tponenyps! 1 pyHKIUH. Vcnone30BaHue cTeka sl OpraHu3alii peKypCHBHBIX
BBI30BOB.

Hcnonp3oBanne craHAapTHOW OHMOMMOTEKHM si3bIka mHporpamMMupoBanus. [loakmodenne OHOMMOTEK
TIOATIPOrpaMM CTOPOHHHUX MPOU3BOAMTENEH. MOTYIBHBIN MPUHIMIT IIOCTPOSHUS TPOTrPaMM.

Uucnennslie merozpl. TouHoe 1 NpHOIMKEHHOE pelIeHHs 3a1a4i. YHCIeHHbIE METO/IbI PEIICHHS ypaBHEHHH:
Meron mepebopa, METOI TMOJOBHHHOIO JeieHus. [IpuOmmkéHHOe BBIYMCICHWE JUIMH KPUBBIX. BbluncieHue
roiaaelt GUryp ¢ moMoIIbIo YHUCICHHBIX METOI0B (METOA NMPSIMOYTOJIbHUKOB, MeTO/ Tparneiuii). [Tonck makcumyma
(MuHEMYMa) (DYHKIMY OJHOW TIEPEMEHHOW METOAOM MOJIOBHHHOTO JIETICHUSI.

OOpaboTKka CHMBOJIBHBIX JaHHBIX. BCTpoeHHbIE (YHKIHMH $3bIKa MPOrpaMMHUPOBaHUS Uil 00pabOTKH
CHUMBOJIBHBIX CTPOK. AJTOPUTMBI OOpaOOTKM CHUMBOIIBHBIX CTPOK: IMOACYET KONUYECTBA IMOSBICHHH CUMBONIA B
CTpOKe, pa30ueHne CTPOKH Ha CJIOBa IO MPOOETbHBIM CUMBOJIaM, TIOUCK MOJICTPOKH BHYTPH JJAHHOW CTPOKH, 3aMeHa
HaWJIEHHOH TMOJCTPOKU Ha JPYrylO CTPOKy. ['eHepaiusi BceX CJIOB B HEKOTOpOM aidaBuTte, yIOBIETBOPSIOIIMX
3aJ]laHHBIM OorpaHudeHusiM. [IpeoOpazoBaHue YKciia B CHMBOJIBHYIO CTPOKY M 00paTHO.

MaccuBbI 1 TOCIIEI0BATEILHOCTH YKcesl. Brruuciaenne 0000IEHHBIX XapaKTEPUCTHK JIEMEHTOB MacCHBa I
YHUCIIOBOM TOCIIEOBATENILHOCTH (CYMMBI, IPOM3BEACHHS, CpEIHEro apu(METHYEecCKOro, MHHUMAIbHOTO |
MaKCHMAaJIbHOT'O 3JIEMEHTOB, KOJIMYECTBA 3JIEMEHTOB, YAOBIETBOPSIOIINX 3alaHHOMY YCIIOBHIO). JIMHEHHBIH MOKCK
3a[JaHHOT'O 3HA4YEHMs B MaCCHUBE.

CopTupoBKa OmZHOMEpHOro MaccuBa. IIpocTele MeTombl COPTUPOBKU (METOX Iy3bIpbKa, METOA BHIOOPA,
copTupoBka BcraBkamu). CopTupoBKa ciausHueM. beictpas coptiupoBka MaccuBa (anroputM QuickSort). JIBondmbrit
MIOMCK B OTCOPTHPOBAHHOM MacCHBE.

JIBymepHBIe MacCHBBI (MaTpPUIlBI). ANTOPUTMBI 00paOOTKH JBYMEPHBIX MAaCCHBOB: 3aII0JIHEHUE TBYMEPHOTO
YHCJIOBOTO MacCHBa I10 3a/JlaHHBIM IIPaBUJIaM, TOUCK AJIEMEHTAa B JIBYMEPHOM MAaCCHBE, BBIYHMCICHHE MaKCHUMyMa
(MUHUMYMa) U CyMMBI 3JIEMEHTOB JABYMEPHOI'O MAacCHBA, IIEPECTAHOBKA CTPOK M CTOJOIOB JABYMEPHOI'O MAacCHUBA.
Paspabomxa npocpamm 015 peuwienua npocmuix 3a0a4 aHAAU3A OAHHBIX (OUUCMKA OAHHBIX, KAACCUDUKAYUA, AHATU3
OMKIAOHEHULL).

HNHdopmanoHHbIE TEXHOJIOTUH

TekcroBeiii mponeccop. PenakrupoBanne u ¢opmartupoBanue. [IpoBepka opdorpadum M rpamMMaTHKH.
CpencTBa momcka M aBTO3aMEHbl B TEKCTOBOM IIporieccope. lcmomb3oBanue cruiei. CTpyKTypHpOBaHHbIE
TEKCTOBbIE JOKyMeHThl. CHocku, ornasneHue. KomnektuBHas pabora ¢ JOKyMeHTaMH. MHCTpyMEHTHI
pELeH3UpOBaHNUs B TEKCTOBBIX IHporieccopax. O6maunble cepBuchl. J[lemoBas mepemucka. Pedepat. IIpaBmma
LIUTUPOBAHUSI HUCTOYHMKOB M odopmiieHus Oubmmorpaduueckux ccpuiok. OdopmiieHne crucka JUTepaTyphl.
3HAKOMCTBO C KOMITBIOTEPHOW BEPCTKOW TEKCTa. TeXHMYECKHEe CpelcTBa BBoaa Tekcra. CIeruann3upOBaHHBIC
CpPEe/CTBa PENAKTUPOBAHHS MAaTEMATHUECKUX TEKCTOB.

Amnanu3 nanHbiX. OCHOBHBIE 33a]aUll aHANIN3a JAHHBIX: IPOTHO3UPOBAHKE, KiacCU(pUKaIMs, KiIacTepu3anus,
aHaJM3 OTKJIOHEeHWH. [locienoBaTenbHOCTD penIeH s 3a1ad aHaIN3a JaHHBIX: COOp NMEePBUYHBIX JTaHHBIX, OUMCTKA U
OILIEHKA KauecTBa JAaHHBIX, BEIOOP W/WIIN MOCTPOSHHE MOEIH, MPeoOpa3oBaHNE NAHHBIX, BU3yalu3alus IaHHBIX,
MHTEpIpeTanys pe3yiapTaToB. IIporpaMMHBIE CpeACTBa M MHTEPHET-CEPBUCHI Al 00pabOTKM M TMpPEACTABICHUS
TMaHHBIX. borpimue nanapie. MammHaHOE 00yUIeHNE. HHmel1eKmyanbHblil AHAAU3 OAHHBIX.

AHanu3 JaHHBIX C IIOMOIIBIO JIEKTPOHHBIX TaOmum. BeMMCIEHHE CyMMBI, CPETHEro apu(METHIECKOro,
HauOOIBIIero (HAaMMEHBIIET0) 3HAYCHNUS Tuana3oHa. Beraucnenne ko3¢ uIienTa KOppersii IBYX PIIOB JaHHBIX.
[ocTpoenne cronOuaThIX, JIMHEHYATHIX M KPYroBbix anarpamm. [locrpoenne rpadukoB ynknuii. [logbop muHuM
TpeH/1a, peneHue 3a1a4 MPOrHO3UPOBAHHSI.

UncneHHOe peleHne ypaBHEHHH ¢ MOMoIIbio moadopa mapamerpa. OnTUMHU3anys Kak MOUCK HAMIYdIIEro
pelieHus B 3aJaHHbIX ycnoBusaX. Llenesast pyHkims, orpanndeHns. JIokanbHble U TT00aTbHBIH MUHUMYMBI LIEJIEBOI
¢yHxmy. Pemenne 3a1a4 onTHMHU3aINH C TIOMOLIBIO JJIEKTPOHHBIX TAOJHII.
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TeopeTnyeckue 0CHOBBI HHPOPMATHKH

Teopernueckue NOAXOBI K OIIEHKE KordecTBa nHpopManuy. 3aKoH aaguTUBHOCTH HH(popMmanmn. Gopmyrna
Xaprimu. Uadopmanust n BepositHocTs. @opmyna IllenHona.

AnropuT™MEI CXaTHs JaHHBIX. AnroputM RLE. Anroputm Xaddmana. Anroputm LZW. Anroputmsr cxxaTus
JAHHBIX C TIOTEPSIMU. Y MEHbIIEHHE MTyOHHBI KoAupoBaHus 1Beta. OCHOBHBIE HieH anroputMoB cxatus JPEG, MP3.

CKopocCThb Inepefadyn JaHHBIX. 3aBHCUMOCTh BPEMEHH Iepeliadud OoT MH(OpMannoHHOro 00bEMa NaHHBIX U
XapaKTEepPUCTUK KaHaya CBs3U. [IpUYMHBI BO3HMKHOBEHHMS! OIIMOOK IpH mepenade MaHHBIX. Kozabl, MO3BoOJISIONINE
00HapyKHBaTh M HCIIPABIISTH OIIMOKHN, BOSHUKAIOIIHE P Nepeiade NanHbIX. PaccrosHie Xammunra. Koauposanue
¢ moBropenneM 6utoB. Kozaer XaMmuHra.

Cuctembl. KoOMMIOHEHTBI cHCTeMBI W uX B3auMmozelicTBue. CHCTEMHBIH J(PQeKT. YTIpaBlIcHHE Kak
nH}opmanmoHHsIii nporecc. OOpaTHas CBS3b.

Mopnenu u moxpenupoBanue. Lens MopenupoBanus. COOTBETCTBHE MOJENN MOACIHPYEMOMY OOBEKTY HIIH
nporeccy, 1eau MoaearpoBanus. Gopmanu3aiys NPUKIaJAHbIX 3aa4.

[IpencraBnenue pe3yiabTaTOB MOJEIMPOBAHMUS B BHIE, YIOOHOM Ul BOCIIPUSTHS YeraoBekoM. I'paduueckoe
MPEJCTABIICHHUE NaHHBIX (CXEMBI, TAOIHUIIBI, TPA(QUKN).

I'padpr. OcHoBHbIe MoHsTHA. Buapl rpados. Onucanue rpadoB ¢ MOMOIIBI0 MaTPUI] CMEKHOCTH, BECOBBIX
MaTpHll, CIIMCKOB CMEXHOCTH. PellleHue anropuTMHUYecKUX 3a/ad, CBS3aHHBIX C aHanu3oM rpado (moctpoeHue
OINTHUMAJIBHOTO IYTH MEXAy BeplIMHaMH rpada, ornpejeseHne KOIMYecTBa Pa3iIMuHbIX MyTeil MeXIy BepIIMHAMHU
OPHEHTHPOBAHHOTO ALUKINYECKOro rpada).

Heperbs. bunaproe nepeso. Jlepepbst moucka. CriocoObr 00xona aepesa. [IpencraBieHne apuhMETHUCCKIX
BBIDOKEHUI B BHJIE AepeBa. J[MCKpeTHbIE WMIPBI JIByX WIPOKOB C TonHOW uH(popmanued. IToctpoenne nepesa
nepedopa BapUaHTOB, ONMMCAHUE CTPATErWU UIPbl B TaOIMYHON (opme. BBIMTPHIIIHBIE U MPOUTPHIIIHBIC TTO3ULIUH.
BeurpsliHbie cTpaTeruu.

CpezncrBa MCKYCCTBEHHOI'0 MHTeIUIEKTa. CepBHCHI MAIIMHHOIO NEPEeBOJA U PACHO3HABAHUS YCTHOW peuu.
KoruutuBHble cepBuCHl. MpeHTH(UKalMs W IOMCK H300paxkeHMil, pacmo3HaBanue iui. CamooOydarommecs
cucteMbl. MCKycCTBEHHBI HHTENIEKT B KOMIBIOTEPHBIX Hrpax. VICIomb30BaHME METOAOB HCKYCCTBEHHOI'O
UHTEJJIEKTa B OOYJalOIMX cucTeMax. lcronb30BaHHE METONOB HCKYCCTBEHHOTO HHTEIUIEKTa B POOOTOTEXHUKE.
Hurepuer Benie. [lepcrieKTUBEI pa3BUTHSL KOMIIBIOTEPHBIX UHTEIIEKTYalbHbIX cucTeM. HellpoHHble ceTh.

AJNropuTMBI H NPOrpaMMHPOBAHUE

dopmanuzanys NoHATH anroputMa. MamyHa TeropuHra Kak yHUBEpcallbHash MOJENb BblUMCIEHU. Te3nc
Uépua—Teropunra. Mawuna I[ocma. Hopmanvhule arcopugmovl Mapxosa. Arzopummuyecku Hepaspeuumple 3a0adi.
3aoaua ocmanosa. Heso3moorcHocms agmomamuieckoli OmuaoKu nPOSpamm.

OleHKa CIOKHOCTH BBIYHMCIECHHA. Bpemsi paboThl 1 00bEM HCMOIB3yeMOH MaMsTH, X 3aBHCHMOCTH OT
pa3Mepa MCXOIHbIX JaHHBIX. OLleHKa aCUMITOTHYECKOH CIOKHOCTH aJITOPUTMOB. AJNTOPUTMBI HOJMHOMUAIBHOMN
cioxHOocTH. [lepeOopHbIie anroput™el. [IpuMepsl pa3nuuHBIX alrOPUTMOB PEIICHUS] OHON 33a4H, KOTOPhIE IMEIOT
Pa3IUYHYIO CIOXKHOCTb.

ITouck mpocThIX YKcen B 3alaHHOM JHANa30HE ¢ TIOMOIIBIO aITOPUTMa «peneTo DpaTocheHar.

MHoropaspsHble Ielble YHcia, 3a1a9l JTHHHON apu(pMETHKH.

CrnoBapu (accolMaTHBHBIE MAaCCHBBI, 0TOOpaxkeHmst). Xo3mi-tadbnupl. [loctpoerne andaBUTHO-4aCTOTHOTO
CcJI0Bapst IS 3aJaHHOTO TEKCTa.

Ananuz mexcma ma ecmecmeeHHOM A3viKe. Bvidenenue nocnedogamenvnocmeti no wiabaowny. Pecynsaphule
svipadicenus. Yacmommubiil ananus.

Crexn. AHamu3 TNPAaBWIBHOCTH CKOOOYHOTO BBIPAXKEHHs. Bpramcienne apruMETHYECKOTO BBIPAKCHUS,
3aIUCaHHOTO B MTOCTPHUKCHON Popme.

Ouepenu. Vcrionp3oBaHUe O4€pEaN sl BDEMEHHOT'O XPAHEHUS JAHHBIX.

Ceasuvie cnucku. Peanusayusi cmexka u ouepeou ¢ NOMOWbIO C8A3HbIX CHUCKOB.

AnroputMel Ha Tpadax. [locTpoeHHEe MHHMMaJIBHOTO OCTOBHOTO JEPEBa B3BEUICHHOTO CBSI3HOTO
HEOpUEeHTHpPOBaHHOTO rpada. O0xo0 epagpa 6 enybuny. O6x00 epaga 6 wupuny. KommuecTBo pa3inuiHbBIX ITyTei
MEXIy BepIIMHAMHU OPHEHTHPOBAHHOIO arukindeckoro rpada. AmroputMm JedkcTpol. Aneopumm @Paouda—
Yopwanna.

HepeBbsi. Peanmmsammst nepeBa C IOMOLIBIO CCBIIOYHBIX CTPYKTYp. JIBomuHble (OMHApHBIE) HEpEBBS.
[TocTpoenne nepeBa I 3alaHHOTO apU(PMETHYECKOTO BBIpaXKEHHA. PeKypcHBHBIE aNrOpHTMBI 00XO1a AepeBa.
Hcnonp3oBanue creka v ouepenn A 00Xxoaa Jepesa.



JluHaMudeckoe MNpOrpaMMHpPOBAHHE KaK METOJA pEIIeHUs 3a7Jad C COXPAHEHHEM IPOMEKYTOUHBIX
pe3yapTaToB. 3afauy, pelacMble C IOMOIIBI0 JUHAMHYECKOTO MPOrpaMMHUPOBAHUSA: BBIUUCICHHUE PEKYPCHUBHBIX
(GyHKIMH, TOACYET KOJTUIECTBA BAPUAHTOB, 33,1241 ONTUMH3AIHH.

[onsiTnie 06 0OBEKTHO-OPUEHTHPOBAHHOM IporpaMMHupoBaHni. OObeKTH U Kiiacchl. CBolicTBa U METOZIBI
00bekTOB. OOBEKTHO-OpPUEHTHPOBAHHBIN aHaiIu3. Pa3paboTka mporpaMM Ha OCHOBE OOBEKTHO-OPHEHTHPOBAHHOTO
noaxozaa. MHKancymnsmuus, HacleoBaHHE, TTIOTMMOPPH3M.

Cpensl ObicTpoil pa3paborku mporpamm. IIpoextupoBanme uHTepdeiica momp3oBartens. lcmonmb3oBaHue
TOTOBBIX YIPABJIIEMBIX JIEMEHTOB ISl IIOCTPOEHHS UHTEpdeiica.

O030p s136IKOB NIporpaMMupoBanus. [IoHsATHE 0 MapagurMax MporpaMMHpPOBaHUS. HM3yueHue 6mopoeco A3vika
npoSPaAMMUPOBAHUS.

HNndopMmanoHHbIE TEXHOTOTHH

Oranbl KOMIBIOTEPHO-MAaTEMAaTHUECKOr0 MOJENMPOBAHUS: IIOCTAHOBKA 3aJadyd, pa3padoTka MOJENH,
TECTUPOBAHUE MOJIENH, KOMITBIOTEPHBIN KCIIEPUMEHT, aHAJIN3 PE3YIbTaTOB MOJETHUPOBAHHUS.

Juckpernzanus NOpud MaTeMaTHYECKOM MOJEIMPOBAHMM HENPEPBIBHBIX IpOLECCOB. MonenupoBaHue
JBIDKEHUs. MojiennpoBaHyue OMOJOrMYecKHX cucTeM. MartemaTHueckne MOZENH B SKOHOMHUKE. BerumciurensHble
SKCHEPUMEHTHI C MOACTSIMHU.

OOpaboTka pe3ynbTaToB 3KCIepuMeHTa. MeToa HauMeHbIIUX KBalapaToB. OLeHKa YHCIOBBIX MapamMeTpoB
MOZIENUPYEMBIX 00BEKTOB U MPOIIECCOB. BoccTaHOBIIEHNE 3aBUCUMOCTEH 110 pe3ylibTaTaM dKCIePUMEHTA.

BepositHocTHBIe Mojenu. Meronsl Mounre-Kapio. Mmuraimonnoe MonenupoBanue. CHCTEMBI MaccOBOTO
00CITY)KUBAHUSL.

Tabmuunsie (pensuuoHHbie) 0a3bl TaHHBIX. TabiuIa — NpeACTaBICHHE CBEACHUN 00 OJJHOTHITHBIX 00BEKTaX.
[Tone, 3anucek. Kirou Tabnuiel. Pabora ¢ roroBoii 6a30ii naHHbIX. 3anonHeHne 0a3bl JaHHBIX. [1oMCK, COPTUPOBKA U
¢dubTpanus JaHHBIX. 3aIPOCHI HAa BBIOOPKY JaHHBIX. 3arpockl ¢ mapaMmeTpaMu. BerauciisieMble NoJist B 3apocax.

Mtuororabnuunbie 0a3bl AaHHBIX. Tunbl cBsizell Mexay Tabnuiamu. Bremnuit kimou. LlenoctHocth 6a3bl
JaHHBIX. 3aIIPOCHl K MHOTOTA0IMYHBIM 0a3aM JIaHHBIX.

OcHosHvie npunyunvl Hopmaruzayuu 6a3 oanuwix. Azvik ynpasienus oaunvimu SQL. Coszoanue npocmuix
3anpocoe Ha sazvike SOL Ha 6bl60pKy Oannvix u3z 00nou mabnuywl. Hepensyuonnvie 6a3vl 0aHHbIX. DKCnepmHble
cucmemul.

HNurepHer-npunoxkenus. [Ionstre o cepBepHOM U KIIMEHTCKOM YacTsAX caiTa. TeXHOI0rus «KJIHEHT — CEPBEPY,
eé nocronHcTBa W HemocraTku. OcHOBHI si3pika HTML u kackagubix Tabmun ctmwied (CSS). Crenapuu Ha si3bIke
JavaScript. ®opmsr Ha BeG-cTpaHwMILE.

Pasmenenue BeO-caiiToB. Yciyra XoctiHra. 3arpys3ka (aiiioB Ha caiir.

BBon n300pa)ceHuid ¢ UCIIOIb30BAaHUEM PA3JIMUHBIX IM(PPOBBIX YCTPOHCTB (LIM(BPOBBIX (OTOANMAPATOB U
MHUKpPOCKOIIOB, BU/ICOKaMep, CKaHEPOB U JIPYrux yctpoicT). [ paduueckuii penakrop. Paspemenne. Kagpuposanue.
Hcnpasnenne nepcnektusbl. ['ucrorpamma. Koppeknust ypoBHeH, koppekius 1Bera. OOGeclBeUMBAHUE I[BETHBIX
m3o0pakeranit. Perymrs. Pabora ¢ obmactsimu. OUIbTpHL

MHorocnoiiaeie n3o0paxkenus. TekcroBrie ciaon. Macka cios. Kanamer. CoxpaHeHNe BBIICICHHONW 007IacTH.
[MoaroroBka mmrocTparmii A BeO-CaiiToB. AHIMHPOBAHHBIE H300paKEHUSL.

Bekropras rpaduka. [lpumurtiBbl. M3MeHeHHe MOpsiiKa 3JIEMEHTOB. BbIpaBHUBaHHE, paclpeielieHHe.
I'pynnuposka. Kpusble. @opMaTbl BEKTOPHBIX PUCYHKOB. Mcrnonb3oBaHue KOHTYpOB. Bekropuszauus pacTpOBbIX
n300pakeHHH.

[IpuHIMIIBI TIOCTPOSHHUS W PENAaKTUPOBAHHUA TPEXMEpHBIX Mozneneil. CeTodHble Mopenw. MaTephalbl.
MogenupoBanre HCTOYHHKOB ocBemeHus. Kamepel. AmmutuBHbie TexHomoruu (3D-mpuntepsr). [lomstue o
BUPTYaJIbHOU PEAIIBHOCTH U JONOJHEHHON PEATbHOCTH.



[UJIAHUPYEMBIE PE3VJIbTATBI OCBOEHMS ITPOITPAMMSBI 110 UHOOPMATHKE (YIJIYBJIEHHBIA
YPOBEHb) HA YPOBHE CPEJITHEI'O OBIIEI"'O OBPA3OBAHU A

JJMYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pPE3YJIbTAaThl OTPAKAIOT TOTOBHOCTH M CIIOCOOHOCTH OOYYAIOIIMXCS PYKOBOJICTBOBATHCS
c(OpMHUPOBaHHOH BHYTPEHHEH NO3UIIHMEH JINYHOCTH, CUCTEMOH IEHHOCTHBIX OPHEHTALN, TIO3UTUBHBIX BHYTPEHHUX
yOeKAEHH, COOTBETCTBYIOMINX TPAJULIMOHHBIM IIEHHOCTSIM POCCHICKOrO OOLIECTBa, pacIIMpPEeHHE >KH3HEHHOTO
OITBITA U ONBITA AESTEIBHOCTH B IIPOLIECCE PeasTM3aliy CPEACTBAMU YyU4eOHOroO MpeaMeTa OCHOBHBIX HalpaBlICHUH
BOCIUTATEIHHON /IS TETBHOCTH.

B pesynbraTe u3ydeHus HHOOPMATHKU HA YPOBHE CPEIHETO OOIMIEro o0pa3oBaHus y 00ydJaromierocs OyayT
c(hOpMHUPOBaHBI CIEAYIOIINE THYHOCTHBIE PE3YIIBTATHI:

1) rpaxaaHCKOro BOCIIMTAHUSA:

OCO3HaHHE CBOMX KOHCTUTYIIMOHHBIX IPaB M 0053aHHOCTEH, YBayKEHUE 3aKOHA U TIPABOMOPS/IKa, COOII0/ICHHE
OCHOBOITOJIATAIONINX HOPM MH(OPMAIMOHHOr0 NpaBa 1 MH(QOpPMaIOHHON 0€30MacHOCTH;

TOTOBHOCTh TPOTHUBOCTOSITH HJICOJIOTMU 3KCTPEMH3Ma, HallMOHAIN3Ma, KCeHO()OOUH, AMCKPUMHHAIMU IO
COLIMAJIbHBIM, PEJTUTHO3HBIM, PACOBBIM, HAIIMOHAILHBIM ITPU3HAKAM B BUPTYAJIbHOM IPOCTPAHCTBE;

2) NaTpHOTHYEeCKOIr0 BOCIIUTAHUSI:

LEHHOCTHOE OTHOILEHHE K MCTOPUYECKOMY HACIEANI0, JOCTHXKEHHsM Poccuu B HayKe, HCKYCCTBE,
TCXHOJIOI'HUAX, IOHUMaHUC 3HAUYCHUA HH(bOpMaTI/IKI/I KaK HayKH B )KU3HHU COBPEMEHHOI'O 06HleCTBa;

3) 1yX0BHO-HPABCTBEHHOT'0 BOCIIMTAHUSI:

c(OpMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMSI, STHYECKOTO MOBE/ICHHST;

CIOCOOHOCTh OIICHWBATh CHUTYallMI0 W NPHHUMAaTh OCO3HAHHBIE PEIICHHUS, OPUEHTUPYSICh HAa MOpaJIbHO-
HpaBCTBEHHbIE HOPMBI M LICHHOCTH, B TOM YHCIIEe B ceTu MHTepHeT;

4) 3cTeTH4eCKOro BOCIIUTAHNUS

JCTETUYECKOE OTHOIICHUE K MUPY, BKIIIOYast 3CTETUKY HayYHOT'O U TEXHUYECKOTO TBOPUYECTBA;

CIIOCOOHOCTH BOCHPHHUMATH Pa3iIM4HbIE BUIBI UCKYCCTBA, B TOM YHCIE OCHOBAaHHOTO Ha HCIIONB30BaHUM
HUH(OPMALMOHHBIX TEXHOIOTHH;

5) pu3uyeckoro BOCHUTAHHUSA:

copMUPOBAHHOCTE 370POBOrO M 0e€30MacHOro odpasa >KM3HH, OTBETCTBEHHOTO OTHOLIEHHS K CBOEMY
3JI0POBBIO, B TOM YHCIIE 32 CUET COOFO/IeHNs] TPeOOBaHM Oe30MacHON IKCILUTyaTallui CPECTB MH(POPMALIMOHHBIX U
KOMMYHUKAIIMOHHBIX TEXHOIOTHH;

6) TPy10BOr0 BOCIIMTAHUA:

TOTOBHOCTh K aKTHUBHOH JEATEIBHOCTH TEXHOJOIHMYECKONH M COLMAIbHON HANpPaBIEHHOCTH, CIIOCOOHOCTH
WHULIUUPOBATH, INIAHUPOBATh M CAMOCTOSITENIFHO BBIIIOIHATh TAKYIO AEATEIbHOCTH;

uHTEpec K chepaM nmpodhecCHOHANBHON NeTEIbHOCTH, CBSI3aHHBIM ¢ HH(OPMATHKOM, IPOrpaMMHUPOBAHHEM H
UH(OPMAMOHHBIMH TEXHOJIOT MMM, OCHOBAaHHBIMHU HA JOCTIDKEHHAX HayKd HH()OPMATHKU U HAy9HO-TEXHHIECKOTO
mporpecca, yMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOp Oymymied mpodeccHd U peaan3OBBEIBATh COOCTBEHHBIC
JKU3HEHHBIE ITaHbI;

TOTOBHOCTB M CITOCOOHOCTB K 00pa30BaHMIO U CAMOOOPA30BAHUIO HA MIPOTSDKEHIH BCEH KU3HI,

7) 3K0JIOrH4eCKOro BOCIIUTAHHUSA:

OCO3HAHHE TTI00ANTBFHOrO XapaKTepa dKOJOTHYECKUX MPOoOJeM H IyTed UX PelIeHHs, B TOM YHCIe ¢ Y4ETOM
BO3MOXHOCTEH HH)OPMAIIMOHHO-KOMMYHUKALIHOHHBIX TEXHOJIOTHI;

8) HeHHOCTH HAYYHOTO MO3HAHUA:

cOpMUPOBAaHHOCTE MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BHTHA HAayKH,
JOCTIDKCHHSIM Hay9HO-TEXHHYECKOTO TIporpecca W OOIISCTBEHHOW TPAKTHKH, 3a CYET TOHMMAHUS pPOJIH
UH(OPMAIMOHHBIX PecypcoB, HMH()OPMAIMOHHBIX NPOLECCOB M MHGOPMAIMOHHBIX TEXHOJOTHH B YCIOBHAX
nudpoBoii TpaHchoOpMaK MHOTHX Cep KU3HN COBPEMEHHOT O 00IIIeCTBa;

OCO3HaHME IEHHOCTH HAYYHOH JIeITEIbHOCTH, TOTOBHOCTh OCYIIECTBIIATh IIPOSKTHYIO M HCCIIE0BATENBCKYIO
JeATeNTbHOCTh MHANBUIYAIbHO U B TPYIIIIE.

B nporiecce nocTrkeHUS IMIHOCTHBIX PE3YAbTATOB OCBOSHHUS POrPaMMBI 110 HH(OPMATHKE Y 00yJatOIINX Csl
COBEPIIEHCTBYETCS] SMOLMOHAIBHBII HHTEIIEKT, PEITOIaraomni chOpMIPOBAHHOCTh:

CaMOpETYJIMPOBAHMUS, BKJIIOYAIOMIETO CAMOKOHTPOJNb, YMEHHE MPUHHMATh OTBETCTBEHHOCTh 3a CBOE
TIOBE/IEHHE, CIOCOOHOCTh aaNTHPOBATHCS K 3MOLMOHATIBHBIM HU3MEHEHHUSIM U TIPOSIBIISIT THOKOCTH, OBITH OTKPBITHIM
HOBOMY;



BHyI‘peHHeﬁ MOTHUBaALlUHU, BKJ'IIO"IEHOHIGfI CTPpEMJICHUEC K JOCTHIKCHHUIO IICJIM MW YCIIEXy, ONTUMH3M,
WHUIIUAaTUBHOCTb, YMCHUC ﬂeﬁCTBOBaTL, HUCxXoas U3 CBOUX BOSMO)KHOCTGfI;

OMIIaTHH, BKJ'IIO"IHIOHIGI\/‘I CIIOCOOHOCTh ITOHUMATh OMOIMOHAJIBHOC COCTOAHHE APYIruX, YYHUTHIBATH €ro Mnpu
OCYHIECTBJICHNU KOMMYHHKAIUH, CIIOCOOHOCTE K COYYBCTBHUIO U CONICPCIKMBAHUIO;

COIMAJIbHBIX HAaBBIKOB, BKIHYaKOIIUX CIIOCOOHOCTH BBICTpAWBATL OTHOLICHHUA C APYrUMH JIIOJAbMU,
3a6OTI/ITI)CH, IIPOABJIATH UHTCPEC U pa3peIIaThb KOH(l)J'II/IKTI)I.

METANNPEJMETHBIE PE3YJIbTATbBI

B pesynbraTe u3ydeHus HHOOPMATHKU HA YPOBHE CPEIHETO OOIMIEro o0pa3oBaHus y 0OydJaromierocs OyayT
c(hOpMHUPOBaHBI METAIPEIMETHBIE PE3YNIbTAThl, OTPAXKEHHbIE B YHUBEPCAIBHBIX YUEOHBIX NCUCTBHAX, & UMEHHO —
Mo3HABATEIbHBIE YHUBEpPCAJIbHbIE y4eOHbIE NEHCTBUS, KOMMYHHKATHBHbBIE YHUBEpCAJbHbIE ydeOHbIE IEHCTBUS,
PETYNIATUBHbIE YHUBEPCAIbHBIE YUeOHBIE ICHCTBHS, COBMECTHAS JESITENHLHOCTb.

ITo3naBaTeibHbIE YHUBEPCAJIbHbIE yueOHbIE 1eiiCTBUS

1) 6a30BbIe JJOrHYeCKHe AeiiCTBUS:

CaMOCTOSTEIIFHO (POPMYITUPOBATh U AKTyaTHM3HPOBATE MPOOJIEMY, pACCMATPUBATh €€ BCECTOPOHHE;

yCTaHaBJIMBATh CYIIECTBEHHBIN TIPH3HAK WIIM OCHOBaHUS JJIsl CPaBHEHUSI, Kiaccu(uKay u 0000IIeH s,

OIPEICIIATH 1IETH ISITeIbHOCTH, 3aaBaTh IAPaMETPhl M KPUTEPUHU MX JTOCTHIKCHUS,

BBIABJIATH BaKOHOMCpHOCTI/I u HpOTI/IBOquI/Iﬂ B paCCManI/IBaeMI)IX SIBJICHHUSAX

pa3pabaThIBaTh IUIaH PEIISHUs IPOOJIEMBI C YYETOM aHAITN3a MMEIOIMXCS MaTepHaIbHbIX U HeMaTepHUallbHbIX
Pecypcos;

BHOCUTH KOppeKTI/IBBI B ACATCIBHOCTHb, OLCHHUBATH COOTBCTCTBHC pe3yanaTOB nejasaM, OLCHUBATh pI/ICKI/I
MOCJICACTBUN ACATEIBHOCTH,

KOOpAMHHUPOBATh M BBHINOJHATH Pa0OTy B YCIOBHSX pEANBHOr0, BUPTYaJbHOIO M KOMOWHHPOBAHHOI'O
B3aNMO/CHCTBHS,

pa3BUBATH KPEATUBHOE MBIILICHUE TIPH PELICHUH )KU3HEHHBIX MTPOOJIEM.

2) 6a3oBble UccJIeA0BaTEIbCKIE T1eCTBUS:

BJIaJICTh HABBIKAMH Y4eOHO-UCCIICJIOBATEIBLCKOW W TPOEKTHOM JeSITeIbHOCTH, HAaBBIKAMH pPa3pelICHHs
mpo06JieM, CIIOCOOHOCTBIO U TOTOBHOCTHIO K CaMOCTOSITENTbHOMY MOMCKY METOJOB PEIICHUS] MPaKTHYeCKUX 3ajad,
MIPUMEHEHHIO PA3IMIHBIX METOIOB ITO3HAHMUS;

OCYIIECTBIATh PA3IM4YHbIE BHUIBI JAEATEIBHOCTH IO IMOJYYCHHIO HOBOTO 3HAHHUS, €r0 HHTEPIPETallUH,
npeo0pa3oBaHUI0 M MPUMEHEHUIO B Pa3lUYHBIX YYEOHBIX CUTYAIMsSX, B TOM YHUCJIE MPHU CO3JAHUU Y4EOHBIX H
COLIMANBHBIX TIPOEKTOB;

(opMHUpPOBATh HAYYHBIH THUI MBINDICHHS, BIAJETh HAYYHOW TEPMHHOJIOTHEH, KIFOUEBBIMH IOHATHAMH H
METOIaMHU,

CTaBuTh M (OPMYIHPOBATH COOCTBEHHBIE 3aJaud B 00pa30BATEIbHON JEATENBHOCTH M JKU3HEHHBIX
CUTYaIWAX;

BBISBIIATH NPUYUHHO-CIIEICTBEHHBIC CBA3H M aKTyaJIU3UPOBATh 3a7ady, BBIIBUTATH THUIOTE3Y €€ PEeIIeHuS,
HAXOIUTh apTyYMEHTHI IS T0OKa3aTeIhCTBA CBOUX YTBEPKICHHH, 3a7]aBaTh ITapaMeTPhl K KPUTEPUH PEIICHIS

AQHAIM3UPOBATh IIONyYCHHBIE B XOAE pEIICHUS 3aJadll pe3yAabTaThl, KPUTUYECKH OIEHUBATh UX
JIOCTOBEPHOCTH, IPOTHO3UPOBATH M3MEHEHNE B HOBBIX YCIOBUSX;

JABaTh OLIEHKY HOBBIM CHTYAIHSIM, OIICHUBATH MPHOOPETEHHBIN OIIBIT;

OCYIIECTBIIATH IICICHATIPABICHHBINA MMOUCK MEPEHOCa CPEACTB M CIOCOOO0B NEUCTBHS B MPO(ECCHOHAIBHYIO
cpeny;

YMETh IEpEHOCUTH 3HAHUS B MIO3HABATEIBHYIO M MIPAKTUICCKYIO 00IaCTH )KU3HEACATEIIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 Pa3HBIX MIPEIMETHBIX 00JacTeii;

BBIIBUTATh HOBBIC WICH, MPEIJIaraTh OPUTHHAIBHBIC ITOAXOIBl W PEIICHUs, CTAaBUTh MPOOJIEMBI U 3a/Ia4H,
JIOITYCKAFOIIHE aThTEPHATHBHEIC PEIICHHUS.

3) pabora c undopmanmueii:

BIIAIETh HABBIKAMH TIOTY4EHUS HHPOPMAIINN U3 UCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSITEIIEHO OCYIICCTBIIAT
IOV CK, aHAJIN3, CHCTEMAaTH3AINIO W MHTEPIIPETAINIO HHPOPMAITIUH PA3IMIHBIX BUIOB U ()OPM TIPEIICTABIICHHUS;

CO3/IaBaTh TEKCTHI B Pa3UYHBIX (hopMaTax ¢ y4€TOM Ha3HAUYeHWS WHGOPMAIMH W LIEIEBOH ayIUTOPHH,
BEIOMpAst ONITUMAITEHYIO ()OPMY TIPEICTABICHUS W BU3YaN3AIHH;
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OLCHUBATL JOCTOBCPHOCTH, JICTUTUMHOCTD I/IHq)OpMaHI/II/I, e€ COOTBETCTBHE MIpaBOBbBIM W MOPAJIBHO-
OTUYCCKUM HOpMAaM;

HCIOJIB30BAaTh CPEACTBA I/IHq)OpMaHI/IOHHBIX 1 KOMMYHUKAIIUOHHBIX TEXHOJIOTHI B PCHICHUN KOIHUTHUBHBIX,
KOMMYHUKATUBHBIX U OPraHU3allMOHHBLIX 3a1a4 € CO6J'IIOﬂ€HI/IeM Tpe60BaHPII7[ SProHOMHUKH, TEXHUKU 6630HaCHOCTI/I,
TUTHUCHBI, pecypcoc6epe>1<eHHﬂ, IMPaBOBbLIX U 9TUYCCKUX HOPM, HOPM HH(I)OpMaHHOHHOfI 6630H3CHOCTI/I;

BJIaZICTh HABbIKAMU paCliO3HABAHUS U 3alIUTBI I/IH(i)OpMaHI/II/I, I/IH(i)OpMaHI/IOHHOI\/‘I 0e301aCcHOCTH JINYHOCTH.

KoMMyHHKaTHBHBIC yHHBepcaIbHbIe yueOHbIe 1eiicTBUS

1) o01enue:

OCYIIECTBIIATh KOMMYHHUKAIMH BO BceX cepax JKU3HU;

pacro3HaBaTh HeBepOaJbHBIC CPEICTBA OOIICHHUS, TOHIUMATh 3HAYCHUC COIMABHBIX 3HAKOB, PACIIO3HABATH
MIPEANOCHUTKH KOH(GIMKTHBIX CUTYAITUI U CMATYaTh KOH(IMKTHI;

BJIAQJICTh PA3JIUYHBIMU CIOCOOAMH OOIICHHS M B3aWMOJICHCTBUS, apTYMEHTUPOBAHHO BECTU JUAJIOT, YMETh
CMATYATh KOH(PJIUKTHBIC CUTYAITUH;

Pa3BEPHYTO U JIOTUYHO U3JIAraTh CBOIO TOUYKY 3PEHUS C UCTIOIB30BAHUEM SI3BIKOBBIX CPEJICTB.

2) coBMeCTHAA J1eSITeJIbHOCTD:

TIOHMMATh U MCIOJIb30BaTh ITPEUMYII[ECTBA KOMaHAHON M UHMBHUAYaJIbHOM paboThI;

BBIOMPATh TEMATHKY U METOJIbI COBMECTHBIX JIEHCTBHI C Y4ETOM OOIIUX HHTEPECOB U BO3MOXKHOCTEH KaXKA0T0
YJIeHa KOJUIEKTHBA;

MPUHUMATh eI COBMECTHOM JesITENbHOCTH, OpPraHM30BBIBATH W KOOPAMHHUPOBATH JEHCTBUS MO HX
JOCTIDKEHHIO: COCTAaBJIATh IUIAaH AEHCTBUH, paclpeneisTb poId ¢ y4€TOM MHEHUH Yy4aCTHHKOB, OOCY)XHaTbh
pe3yabTaThl COBMECTHOMN paOoThI;

OLIEHUBATh KA4ECTBO CBOETO BKJIAJ(a M KaXK/IOr0 YYaCTHHKA KOMaH bl B OOILUIA Pe3y/bTaT Mo pa3padoTaHHbIM
KpUTEPUSIM;

IIpe/UlaraTb HOBBIE IPOEKTHI, OLEHUBAThb HUJAECU C MO3ULUM HOBU3HBI, OPUTMHAIBHOCTH, IPAKTHYECKOU
3HAYUMOCTH;

OCYILIECTBIIATh MIO3UTUBHOE CTPATErMYECKOE IIOBEICHUE B PA3JIMYHbIX CUTYaLUsX, IPOSABIATh TBOPUECTBO U
BOOOpaXKeHUE, ObITh HHUIIUATHBHBIM.

PeryasiTuBHbIe yHUBepcaIbHbIE YueOHbIe JeiicTBUS

1) camoopranuzanus:

CaMOCTOSITEIIBHO OCYIIECTBIIATH IIO3HABATEIBbHYIO JESATENBHOCTD, BBIABIATH INPOOJIEMBI, CTaBUTh H
(opMyITHpOBaTh COOCTBEHHBIE 3a/1aull B 00pa30BaTENbHOMN NeATeNbHOCTH U KM3HEHHBIX CUTYALHSX;

CaMOCTOSITETIFHO COCTAaBJIATH IUIAH PEHICHHS NMPOOJIEMBI C YUETOM HMMEIOIIUXCSI PECypCcoB, COOCTBEHHBIX
BO3MOXHOCTEHN U MPEATIOYTEHU;

JIaBaTh OLIEHKY HOBBIM CHTYAIIHsM;

pacmmpsTh paMKH y9€OHOI0 IIpeIMETa HA OCHOBE JINYHBIX MPEANOYTECHNH;

JieTIaTh OCO3HAHHBIN BHIOOD, apIyMEHTHPOBATH €TI0, OpaTh OTBETCTBEHHOCTH 32 PEIICHUE;

OLICHUBATDH MPUOOPETEHHBIN OIIFIT;

CII0co0CTBOBATH (HOPMHUPOBAHHUIO M TIPOSIBIICHHIO ITMPOKOW SPYAUIINH B PA3HBIX 00IACTSIX 3HAHUH, TOCTOSTHHO
TIOBHIINIATH CBOM 00pa30BaTENBHBINA U KYTBTYPHBIN YPOBEHB.

2) cAaMOKOHTPOJIb:

JlaBaTh OIEHKY HOBBIM CHTYaIlMsiIM, BHOCHTh KOPPEKTHBBI B JICATEIBHOCTb, OIIEHWBAaTh COOTBETCTBUE
pE3yNbTaTOB HETSIM;

BJIQJICTh HAaBBIKAMHM ITO3HABATENbHON Pe(UIEKCHH KaK OCO3HAHUS COBEPINAEMBbIX JICHCTBUI M MBICIHTEIHHBIX
TIPOLIECCOB, MX PE3yIbTaTOB M OCHOBAaHWH, HMCIONB30BAaTh NMPUEMBI peQIIeKCHH JJIsl OLEHKH CHTYalluH, BHIOOpa
BEPHOr'0 PEILEHMUS;

OLIEHMBATh PUCKU U CBOEBPEMEHHO IPHUHUMATh PEIICHHS [0 UX CHIKEHHUIO;

TIPUHAMATh MOTHBBI M apTyMEHTHI APYTUX TIPH aHATU3E PE3YIIBTATOB AESTEIbHOCTH.

3) npuHsATUS cedsl U APYTUX:

TIPUHAMATH ce0sl, MOHUMAasi CBOU HEAOCTATKH U JIOCTOMHCTBA;

MIPUHAMATh MOTHBBI U apTyMEHTHI IPYTUX TPH aHAIHM3€E PE3yIbTATOB AESITEILHOCTH;

TIPU3HABATh CBOE MPAaBO M IIPABO JIPYTHX HA OIINOKY;
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pa3BUBATH CIIOCOOHOCTH MOHUMATH MUP C MTO3HIMHN JIPYTOr0 YEJIOBEKa.
INPEJMETHBIE PE3YJIbTATBI

B mporecce m3yuenuss kypca MHGOPMATHKH YIIYOJIEHHOTO YpoBHS 6 10 Kiacce oOydaromuMmucs OyayT
JIOCTUTHYTHI CIEAYIOUINE MPSIMETHBIC PE3YAbTATHL:

BJIaJICHHE TPEACTABICHUSIMH O POJNM MH(POPMAIMK U CBS3AHHBIX C HEil MPOLIECCOB B MPHUPOJE, TEXHUKE H
00IIeCTBE, TOHATHAMH «HH(POPMAIHS), «HH(POPMAIMOHHBIA MPOIECC», «CHCTEMa», «KOMIIOHCHTBI CHCTEMBD»,
«CHCTEMHBIN 3G (exT», «MHOOPMAIIMOHHAS CHCTEMAY, «CHCTEMa YIIPABICHH»;

BJIaJICHHE METOJIaMH TIorCcKa HHGOpPMAIHH B ceTH IHTepHeT, yMEeHHEe KPUTHYECKH OL[CHHBATh HH(POPMAIIHIO,
MONTyYEeHHYIO U3 ceTH IHTepHeT;

YMEHHE XapaKTepU30BaTh OOMbIIHE JaHHBIC, NPUBOJUTH TMPUMEPbl HCTOYHHKOB HX TMONy4EHHS U
HAIPABJICHHUSI HCITOIb30BAHNUS, YMEHHE KIaCCU(HUIUPOBATh OCHOBHBIC 33/1a4U aHAIIM3a JAHHBIX (TPOTHO3MPOBAHME,
Kknaccudukanys, KiacTepusalys, aHalu3 OTKJIOHEHWH), MOHUMAaTh MOCIeI0BATeIbHOCTh PEIICHHs 337a4 aHain3a
JIAHHBIX: COOp TIEPBUYHBIX JAHHBIX, OYMCTKA W OICHKA KAyeCTBa JAHHBIX, BBIOOP W/WJIM MOCTPOCHUE MOICIIH,
npeoOpa3oBaHue JaHHBIX, BU3YATU3AIIUs JaHHBIX, HHTEPIIPETAIIUS PE3YIbTATOB;

NOHUMAHHE OCHOBHBIX MPHUHIHUIIOB YCTPOHCTBA W (PYHKIIMOHHPOBAHHS COBPEMEHHBIX CTAllMOHAPHBIX H
MO6I/IJ'IBHI)IX KOMIIBIOTEPOB, TCH}:(CHI_II/Iﬁ Pa3BUTHA KOMIIBIOTEPHBIX TCXHOHOFHﬁ;

BJIaACHHUEC HaBbIKAMU pa6OTI)I C OnepauoOHHBIMKU CHUCTEMaMH, OCHOBHBIMHU BHUAAMH IPOrpaMMHOI0
obecrieueHust TS pelIeHns y4eOHbIX 3a/1a4 110 BEIOpaHHOW Cliennalin3aliyy;

HaJIM4yue HpeHCTaBHCHI/Iﬁ O KOMIIBIOTEPHBIX CETAX U UX POJIHU B COBPEMCHHOM MHPE, O 63.3OBI)IX MpyUHOXIax
opraHuzalMi ¥ (QYHKIMOHHPOBAHUS KOMIIBIOTEPHBIX ceTei, 00 OoOWMX MNpHUHIMIAX pa3padoTKu |
(YHKIIMOHUPOBAHUSI HHTEPHET-PUIIOKEHU,

HOHUMaHHe yrpo3 HHGOPMALMOHHON 0€30MaCHOCTH, UCIIONb30BaHME METOOB U CPEICTB MPOTHBOACHCTBUS
3TUM yrpo3aMm, coOIoAeHNe Mep 0€30IIaCHOCTH, IPEAOTBPAILAIONINX HE3aKOHHOE PACIIPOCTPAHEHHE ePCOHATIbHBIX
JaHHBIX, cOOJIOZeHHE TPEOOBAHMH TEXHUKHM OE30MACHOCTH W THUTHEHBI NMPH paboTe ¢ KOMIBIOTEPaMH M APYTHMH
KOMIIOHEHTaMH LU(POBOro OKpYKeHHs, IOHUMAaHHE IIPAaBOBBIX OCHOB MCIIOJIb30BAHMS KOMIIBIOTEPHBIX HMPOrpaMM,
0a3 naHHbBIX ¥ paboThl B ceTH VIHTEpHET;

HOHUMAaHHE OCHOBHBIX IPHUHLUIIOB AWUCKPETH3ALMU PA3IMYHBIX BHIOB MH(OPMALMH, YMEHHE ONpeNeNsITh
UHOOPMAIMOHHBI O00BEM TEKCTOBBIX, TIpaUUYEeCKHX U 3BYKOBBIX JAaHHBIX IIPH 33JaHHBIX IapaMeTpax
JMCKPETU3aLUK, YMEHUE OIPENeNATh CPEIHIOI CKOPOCTh Mepefadyd NaHHbBIX, OLECHHBATh M3MEHEHHE BPEMEHH
nepeAayu Npyu U3MEHeHNH HH(POPMALOHHOTO 00bEMa TaHHBIX M XapaKTEePUCTHK KaHalla CBS3H;

YMEHHE HCIIOb30BaTh P PEIICHUHN 3a7a4 CBOICTBA IMO3UIIMOHHON 3allUCH YHCEll, aJITOPUTMa MOCTPOSHHUS
3alMCH YHCJIa B IO3MIMOHHOM CHCTEME CYHCICHHS C 33ZaHHBIM OCHOBAHHEM M IOCTPOEHMS YHCNIA IO CTPOKE,
coziepKallel 3aIKch 3TOT0 YKCIa B TO3UIIMOHHON CHCTEME CUMCIIEHUS C 3aJaHHBIM OCHOBAaHHEM, YMEHUE BHINIOIHATD
apudMeTHYecKre OIepaly B TO3UIIMOHHBIX CUCTEMAaX CUHCIICHUS,;

YMEHHE BBIIOIHATH MPeoOpa30BaHMs JIOTHYECKUX BBIPaXKCHHH, UCTIONB3Ys 3aKOHBI allreOphI JIOTHKH, yMEHHE
CTPOHTb JIOTMYECKOE BBIPAKEHNE B TU3BIOHKTHBHOM 1 KOHBIOHKTUBHON HOPMAJIBHBIX (hOpMax IO 3aJaHHOM TaOHLe
WCTHHHOCTH, HCCIIENOBaTh 00JIaCTh MCTHHHOCTH BBICKa3BbIBAHHSA, CONCPIKALIErO MepeMeHHbIe, pellaTh HECIOKHbIC
JIOTUYECKUE ypaBHEHHS  CHCTEMbI ypaBHEHHH;

IMOHUMaHHe O0a30BBIX aJTOPUTMOB OOpabOTKH HYHCIOBOW M TEKCTOBOW WHQOpManuy (3alMCh YHCEN B
MO3UIMOHHON CHCTEME CUHCICHHS, HAXOXICHHE BCEX MPOCTHIX YHCEN B 33/J]aHHOM JHamna3oHe, oOpaboTka
MHOTOpa3psAHBIX LENbIX YHCEN, aHATU3 CUMBOJIBHBIX CTPOK U IPYTUX), aJITOPUTMOB MOMCKA U COPTUPOBKH, YMCHHUE
OIPENIETATh CIIOKHOCTD H3Y4aeMbIX B Kypce 0a30BBIX aJITOPUTMOB (CYMMHPOBaHHE IEMEHTOB MaCCHBA, COPTHPOBKA
MaccHBa, NepeOOpHBIE aITOPUTMBI, IBOWYHBIA IOMCK) M MPHUBOAUTH NPUMEPHl HECKONBKUX aJTOPUTMOB pPa3HOH
CIIO)KHOCTH JUISl pELICHUS OTHOW 3a/1a4H;

BJIaJICHUE YHUBEPCAJIBHBIM SI3BIKOM TPOrpaMMHpoBaHMsi Bbicokoro ypoeus (Python, Java, C++, C#),
NpeCTaBICHUSIMH O 0a30BBIX TUIIAX JAHHBIX M CTPYKTYPaX IaHHBIX, YMEHHE HCIIOJIB30BaTh OCHOBHBIC YIIPABIISIOIINC
KOHCTPYKIUH, yMEHHE OCYLIECTBILTh aHAIM3 MNPEIIOKCHHOW MPOrpaMMBL: ONPENCIATh Pe3yJIbTaThl PabOThI
NPOrpaMMBbl TIPH 3aJaHHBIX UCXOIHBIX JAHHBIX, OMPENEISATh, NPH KaKUX HCXOMHBIX JaHHBIX BO3MOXKHO IMONyYCHHE
VKa3aHHBIX Ppe3yJbTaTOB, BBIABIATH JaHHBIC, KOTOPBIE MOTYT TNpPUBECTH K OMHOKe B padoTe MporpaMmbl,
(OpMYITUPOBATh NPETOKEHUS IO YIYYILICHUIO MPOrPaMMHOTO KOJIa;

YMEHHE CO3[aBaTh CTPYKTYPHPOBAHHBIC TEKCTOBBIE JOKYMEHTHl M JEMOHCTPAIIMOHHBIC MaTephalbl C
HCIIONB30BaHAEM BO3MOKHOCTEH COBPEMEHHBIX MPOrPAaMMHBIX CPENICTB M OOJIaYHBIX CEPBUCOB;
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YMEHHE HCIONb30BaTh 3JIEKTPOHHBIE TAOIUIIBI JUIsl aHAJIN3a, TIPEJICTABICHHS U 00paOOTKH JaHHBIX (BKIIOUast
BBIYHMCIIEHHE CYyMMBI, CPETHET0 apu(pMETHUECKOr0, HaNOOIBIIEro M HANMEHBIIEr0 3HAYSHUH, pelieHIe YpaBHEHNH,
BEIOOp ONTHMAJIBHOTO PELIEHUs, TI0100p JINHUY TPEHAA, PelIeHNE 3a/1ad IIPOrHO3UPOBAHUS).

B mpouecce u3ydenus kypca MHGOPMATHKU YIrIyOoiaEHHOTO ypoBHA 6 11 Knacce oOydaromumucs OymyT
JOCTUTHYTHI CIeIyIOIINeE PEIMETHBIE PE3YAbTATHI:

YMEHHE CTPOUTh HEPaBHOMEpPHBIE KOJbI, MAOMYCKAIOIIUE OJHO3HAUHOE JEKOAUPOBAaHUE COOOLIEHHI
(peuKCcHBIE KOJBI), UCTIONB30BATh IPOCTEHIITIE KOJIbI, KOTOPBIE MTO3BOJISIOT O0HAPY)KUBATh U UCIPABIISATH OLINOKH
TIpY niepeaye JaHHBIX, CTPOUTH KO, 00eCTIeunBaIONIMI HAMEHBITYIO BO3MOXKHYIO CPEHIOO JUTHHY COOOIIEHHUS IPU
W3BECTHOM YacTOTE CUMBOJIOB, HOSICHSITH IPUHIUIIBI paOOTHI IPOCTHIX aJTOPUTMOB CXKATHSI JAHHBIX;

YMEHHE pellaTh AJITOPUTMUYECKHE 33Jaud, CBS3aHHbIE C aHANM30M TrpadoB (337a4M TOCTPOCHUS
ONITUMAJBHOTO ITYTH MEXAY BepIIMHAMH Tpada, onpeeseHus] KONNYeCTBa Pa3IMYHbIX IyTeil MeXIy BepIIMHAMHU
OpPHEHTHPOBAHHOIO AlMKIMYECKOro Ipada), yMEeHHE HCIIOIb30BaTh JIEPEBbsI IPH aHAIHM3€ U MOCTPOSHUHU KOJIOB U ISt
TIpE/ICTaBIeHUS apu(PMETHUECKHUX BBIPAKEHHUH, ITPY PEILICHNH 3aJ]1a4 MIOUCKa U COPTUPOBKH, YMEHHE CTPOUTH JIEPEBO
UTPBHI 110 33J]aHHOMY aJITOPUTMY, pa3pabaThiBaTh 1 0OOCHOBBIBATH BHIMIPHILIHYIO CTPATETHIO UTPHI;

yMeHHEe pa3pabaThiBaTh U PEaM30BbIBATh B BHUE MPOrpaMM 0a30BbIE aITOPUTMBI, YMEHHE HCIIOJIB30BAThH B
MporpamMMax JaHHbIE Pa3JIUYHBIX THIIOB C y4ETOM OrpaHWYEHHUN Ha AMANa30H X BO3MOXHBIX 3HAYCHHUH, IIPUMEHSATh
NIPY PEIIEHWH 33/1a4 CTPYKTYPBI NaHHBIX (CIMCKH, CIIOBApH, CTEKH, OYEepPEeIH, JEepPEBbsi), MUCIIONB30BaTh 0a30BbIE
orepany CO CTPYKTYpaMH JIaHHBIX, NMPUMEHATh CTaHJAPTHBIE W COOCTBEHHBIE MOAIIPOrpPaMMBI Uil 00pabOTKH
YHCIIOBBIX JIAHHBIX U CHMBOJIBHBIX CTPOK, HCIIOJB30BaTh MPH pa3paboTKe MporpaMm OHOIUOTEKH MOINPOrpPaMM,
3HaTh (PYHKIMOHAIBHBIE BO3MOXXHOCTH HHCTPYMEHTAJBHBIX CPEICTB Cpelbl pa3pabOTKH, YMEHHE HCIIOJIb30BATh
Cpe/ICTBa OTIAJKH MPOrpaMM B CpeJie IPOrpaMMHUPOBAHUSI, YMEHHE JOKYMEHTHPOBATh POrPaMMBI;

yYMEHHE CO3/1aBaTh BEO-CTPaHUIIBL;

BJIAACHUC OCHOBHBIMHU CBCIACHUAMU O 6a3ax JAaHHBIX, UX CTPYKTYpPE, CPEACTBAX CO3AaHUA 1 pa60T1)1 C HUMH,
YMEHHE UCIOJIB30BaTh TaOINYHbIE (PEIALMOHHbIE) 0a3bl JaHHBIX (COCTaBIATH 3aPOCHl B 0a3aX JTaHHBIX, BHIIOIHATD
COPTHPOBKY M IIOMCK 3alicel B 0a3e JaHHBIX, HAMIONHATH pa3padoTaHHylo 0a3y JaHHBIX) M CIIPAaBOYHbBIE CHCTEMBI;

YMEHHE HCIHOJIB30BaTh KOMIIBIOTEPHO-MaTEMAaTHYEeCKHe MOJEIM Ul aHaln3a OOBEKTOB U IIPOLECCOB:
(bopMynTHpoBaTh 1eNb MOJECIMPOBAHMS, BBINONHATH AHAIU3 PE3YJIbTATOB, HMOJYYEHHBIX B XOI€ MOIEIUPOBAHHUI,
OLICHUBATh COOTBETCTBHE MOJCIH MOICIUPYEMOMY OOBEKTY WIM Mpoleccy, NPeACTaBIsTh Pe3yabTaThl
MOZEIUPOBAHUS B HATTISIIHOM BHE;

YMEHHE OpraHU30BBIBATH JIMYHOE MH(OPMALIMOHHOE MIPOCTPAHCTBO C HCIIOIB30BAHMEM PA3IMYHBIX CPEICTB
I(POBEIX TEXHOJIOIHH, MTOHMMaHHWE BO3MOXKHOCTEH LHU(POBBIX CEPBUCOB TOCYHAPCTBEHHBIX YCIYT, LHU(POBBIX
00pa30BaTeNbHBIX CEPBUCOB;

NIOHMMaHHE OCHOBHBIX IPHHIMIIOB Pa0OTHl, BOSMOXKHOCTEH M OrpaHWYEHUS NPHUMEHEHHS TEXHOIOTHH
HCKYCCTBEHHOI'O HHTEIUIEKTa B PA3NIMYHBIX OONAcCTAX, HalIWYMe MpEINCTaBIeHUIl O Kpyre peliaeMbX 3anad
MaIIMHHOIO OOy4YeHUs (pacro3HaBaHMs, KIACCH(UKALMKM W TNPOTHO3HPOBAHUS) HAJIWYUE IPEACTABICHUH 00
HCIIONB30BAaHUH MH(OPMAIIMOHHBIX TEXHOJIOIHH B Pa3IMYHBIX MPO(ECCHOHAIBHBIX cepax.
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