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MNOACHUTEJIBHASA 3AIINCKA

[TporpaMma no nH(GOpMATHKE Ha YPOBHE CPETHETO 00IIEro 00pa30BaHus AAET
NpEJCTaBICHUE O IIeNIAX, OOIIel CTpaTerud OOy4YeHUs, BOCIIUTAHUS U PAa3BUTHUS
oOyuaromuxcs cpeacTBamu ydeOHoro mpenmera «Mupopmatuka» Ha 0a30BOM
YpPOBHE, yCTaHaBIIMBAET 00s13aTeNbHOE IpeIMETHOE coJiep KaHue,
IpeyCMAaTPUBAET €ro CTPYKTYPUPOBAaHUE IO pa3/ejaM U TeMaM, ONpeelser
pacnpeesneHre ero no kiaccam (rogaM U3yyeHus).

[TporpamMma o uH(pOpPMATHKE ONpEAeseT KOTMUECTBEHHbIE U KaueCTBEHHBIC
XapaKTePUCTHKU Y4eOHOTO MaTepHalia Jjsl KaXJI0To roja u3yuyeHusi, B TOM YHUCIIe
JUISL COAEPKATEJIbHOTO HAIOJHEHHUs] Pa3HOro BHJAa KOHTPOJS (MPOMEKYTOUHOU
aTTecTalluu oOyuaromuxcs, BCEPOCCUNCKUX IIPOBEPOYHBIX pabor,
roCyJ1apCTBEHHOM UTOTOBOM aTTectauun). [IporpamMma no undopmaruke siBiasercs
OCHOBOM [IJIl COCTaBJIEHHUS AaBTOPCKUX YYEOHBIX NPOrpaMM U YYEOHHUKOB,
MOYPOYHOTO TIAHUPOBAHHS Kypca YIUTENIEM.

HNupopmatuka Ha ypoBHE CpEHETO 001Ero 00pa3oBaHMsI OTPAKAET:

CYUIHOCTh HMH(OpPMATHKM KaK HAyYHOM JUCUUIUIMHBI, HU3ydarouen
3aKOHOMEPHOCTH MPOTEKAHUS U BO3MOXKHOCTH aBTOMAaTHU3AIMA HHPOPMAITHOHHBIX
MIPOIIECCOB B Pa3IMUHBIX CUCTEMAX;

OCHOBHBIE = 005MacTM  TpuUMeHeHUs  WHPOPMATHUKH, TPEKIE  BCETO
MH(GOPMAIIMOHHBIE TEXHOJIOTUH, YIIPABIIEHUE U COLUAIbHYIO CheEpy;

MEXIUCUUIUIMHAPHBIA ~ XapakTep MHQOPMATHUKH U HUH(OPMALMOHHOU
JeSITEIBHOCTH.

Kypc uHpopMaTuku Ha ypoBHE cpeaHero ooOmero oOpa3oBaHUs ABISIETCS
3aBEpUIAIOIIUM 3TallOM HENPEpPHIBHONW MOATOTOBKM OOydarolmuxcst B 00JacTu
UHPOpPMAaTUKU U  HMH(POPMALIMOHHO-KOMMYHHUKAIIMOHHBIX ~ TE€XHOJIOTUMH, OH
ONUpaeTcsi Ha cojAepxkaHue Kypca HH(POPMATHUKUA YpPOBHS OCHOBHOTO OOILIETo
oOpa3oBaHMsi HW  ONBIT  TOCTOSHHOTO  TNPHUMEHEHUs  WH(GOPMAIMOHHO-
KOMMYHHUKAIIHOHHBIX ~ TEXHOJOTWMH,  JaéT  TEOPEeTUYECKOE  OCMBICIICHHE,
WHTEPIPETALUIO U 000OIIEHUE ITOTO OIBITA.

B conepxxanun yuebHoro mpenmera «MHdopmaTtukay BBIIEISIOTCS YETHIPE
TEMaTHUYECKHX pasjea.

Pasmen «lludpoBas rpamMOTHOCTE» OXBaThIBA€T BOIPOCH yCTPOMCTBA
KOMIIBIOTEPOB M APYTUX JJIEMEHTOB [H(POBOTO  OKPYKCHHsS, BKIIOYas
KOMIIBIOTEPHBIE CETH, UCTIOJIb30BAHUE CPEJCTB ONEPALMOHHON CUCTEMBI, paboTy B
cetu VHTepHET M MCHOJIB30BAaHUE WHTEPHET-CEPBUCOB, HH(POPMAIIMOHHYIO
0€30MacHOCTb.

Paznen «Teoperuueckue OCHOBbI HMH(POPMATUKH» BKJIOYAET B ceOs
NOHATUWHBIN anmapar HMH()OPMATHUKH, BOMPOCH KOAUPOBaHUS WHGOpPMAIUH,



u3MepeHuss MHGOPMAIIMOHHOTO O0BhEMA JAaHHBIX, OCHOBBI QJITe€OpPhl JIOTUKH U
KOMITBIOTEPHOT'O MOJCITUPOBAHUS.

Pazmen «AJNropuT™MBl W TPOrpaMMHPOBAHUE» HANPABICH Ha pPa3BUTHE
AITOPUTMHUYECKOTO MBIILIEHHUS, pa3padOTKy aJrOpuTMOB, POPMUPOBAHUE HABBHIKOB
peanu3aldd TpOrpaMM Ha BBIOPAHHOM SI3bIKE IMPOTPaMMHUPOBAHUS BBICOKOTO
YPOBHSI.

Paznen «MHpOpMaIIMOHHBIE TEXHOJIOTHI OXBATHIBACT BOITPOCH IPUMECHECHUS
MH(OPMAIMOHHBIX TEXHOJOTUH, PEaM30BAHHBIX B MPUKIAJAHBIX MPOTPAMMHBIX
MPOJYKTaX U WHTEPHET-CEpBHCAX, B TOM YHUCJE NpPU PEUICHUHU 3aJlay aHalIu3a
JTAHHBIX, HUCIIOJIb30BaHWE 0a3 JaHHBIX U DJICKTPOHHBIX TaOMUIl JUIsl pEelIeHUs
MPUKJIATHBIX 3a71a4.

Pesynpratel  0a30BOro  ypoBHS ~— M3Y4YeHHs = y4eOHOTO  MpeameTa
«MHpopMaTrKay OpUEHTUPOBAHBI B IIEPBYIO OUEPEIb HA 00IIYI0 GYHKIIMOHATBHYIO
IPaMOTHOCTb, MOJTYYEHUE KOMIIETEHTHOCTEH sl TOBCETHEBHOM JKM3HU M OOIIETO
pa3BuTHsi. OHU BKJIIIOYAIOT B cE€04:

MOHMMAaHUE TPEAMETa, KIIFOYEBBIX BOIMPOCOB M OCHOBHBIX COCTABJISIONINX
AJIEMEHTOB U3y4aeMoU NMpeIMETHON 00IacTu;

YyMEHUE peIllaTh THUIIOBbIE TNPAKTUYECKUE 3a/auyd, XapaKTepHbIC s
UCITIOJIb30BAHUSI METO/IOB U MHCTPYMEHTApHs JJAHHOM MpeMeTHOM 00nacTy;

OCO3HAaHUE paMOK M3y4aeMOW TMpPEeaMETHOW 00JIaCTH, OTrpaHUYEHHOCTHU
METOJ/IOB U MHCTPYMEHTOB, TUITHYHBIX CBS3EH C IPYTUMH 00JIaCTSIMH 3HAHU.

OcHoBHas 11e)1b U3y4YeHus1 yueoHoro npeamera «Mubopmarrka» Ha 6a30BOM
YPOBHE JIJII YPOBHS CpEIHEr0 00Iero oOpa3oBaHus — 00eCIIeUeHHE JadbHEHIIero
pa3BUTH HHHOPMAIIMOHHBIX KOMIIETEHIINI BBITYCKHUKA, €0 TOTOBHOCTH K KU3HU
B YCJIOBHUSIX Pa3BUBAIONIETOCS WH()POPMAIMOHHOTO OOIIECTBAa M BO3pacTarolIeH
KOHKYPEHIIMU Ha PbIHKE TpyAa. B cBs3u ¢ 3TuM nzyuyenue uadopmatuku B 10 — 11
KJIaccax JIOJKHO 00€CTIeUnTh:

chOpMHUPOBAHHOCTh pEeACTaBIICHHI 0 poiu uH(pOPMATHKH,
WH()OPMAITMOHHBIX  KOMMYHHUKAIIMOHHBIX TEXHOJIOTHIA B COBPEMEHHOM OOIIIECTBE;

c(hOpPMHPOBAHHOCTH OCHOB JIOTUYECKOTO M aJITOPUTMUICCKOTO MBIIIJICHUS;

c(OpPMHPOBAHHOCTh YMCHHMH pa3au4arth (aKThl W OIEHKH, CpPaBHUBATH
OIICHOYHBIC BBIBOJIBI, BUJIETh HMX CBSI3b C KPUTEPUSMU OILICHUBAHUS U CBS3b
KPUTEPHUEB C ONPEAECIEHHON CUCTEMON LIEHHOCTEM, TPOBEPATH HA IOCTOBEPHOCTH U
000011aTh HH(POPMAITHIO;

C(OPMHPOBAHHOCTh  TPEJCTABICHUH O  BIUSHUM  WHGOPMAIIMOHHBIX
TEXHOJIOTM Ha HW3Hb 4YeJIOBEKa B OOIIECTBE, IMOHUMAHWE COIHMAIBHOTO,
HKOHOMHYECKOTO, TOJUTHYECKOTO, KYJIbTYPHOTO, OPHAMYECKOTO, MPUPOIHOTO,
OPrOHOMHYECKOTO,  MEIUIMHCKOTO W  (PU3MOJIOTMYECKOTO  KOHTEKCTOB
UH(OPMAIMOHHBIX TEXHOJIOTUH;



OPUHSTHE MPABOBBIX U 3TUYECKUX ACMEKTOB MH(OPMALMOHHBIX TEXHOJIOTHUH,
OCO3HAaHUE OTBETCTBEHHOCTH JIIOJIEH, BOBICUEHHBIX B CO3AHUE U HCIIOIb30BaHHUE
UH(GOPMAIIMOHHBIX CUCTEM, PACIIPOCTpaHEHNE HH(POPMAIIH;

CO3/IaHME YCIIOBUH JUISI pa3BUTHS HABBIKOB y4eOHOMW, MPOEKTHOW, HAyYHO-
UCCJICIOBATEILCKONH W TBOPYECKOM ACSITEILHOCTH, MOTHBALMU OOYYaroMMXCs K
CaMOpa3BUTHIO.

Ha usyuenue nndopmaruku (6a30BbIii ypoBeHB) oTBOAUTCS 68 vacos: B 10
kiacce — 34 gaca (1 gac B Heneno), B 11 kinacce — 34 yaca (1 gac B Hejeno).

ba3oBeiii ypoBeHb wH3yueHUsT HWHPOPMATHUKKA 0OECIeYrBacT MOATOTOBKY
OoOyJarommxcs, OpPHUCHTUPOBAHHBIX HA TE€ CHEIUAIBHOCTH, B  KOTOPBIX
WHPOPMAIIMOHHBIE TEXHOJOTUU SBJSIIOTCS HEOOXOAMMBIMH HHCTPYMEHTaMHU
npoeCCUOHAIBHON JIEATEIbHOCTH, Y4acCTUE B MPOEKTHOM M MCCIIEI0BATEIbCKOM
NESTEIIbHOCTH, CBA3aHHOW C MEXJIUCUUIUIMHAPHOW U TBOPYECKOW TEMATHKOM,
BO3MOXKHOCTh ~ pelIeHHs] 3adad 0a30BOro ypoBHA cjioxHoctd ExunHoro
rOCy/IapCTBEHHOTO YK3aMeHa M0 MH(POpMAaTHKe.

[TocnenoBaTenbHOCTh M3YYEHHS TE€M B Tpeeliax OJHOTO roja oOydeHus
MOKET OBITh M3MEHEHAa MO YCMOTPEHHIO YYWTEIsl TpH TOATOTOBKE paboueit
IPOrpaMMbl U TOYPOYHOTO MJIAHUPOBAHUSL.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

udpoBasi rpaMOTHOCTH

TpeOoBaHus TEXHUKK 0€30MACHOCTU M TUTHEHBI IPU paboTe C KOMITbIOTEPAMHU
U IPyTUMU KOMIIOHEHTaMH LIU(PPOBOTO OKPYKEHUSI.

[TpuHunel paboTel KomnbroTepa. IlepcoHanbHBI  KOMIbIOTEP. BBIOOD
KOH(UTypaluu KOMIbIOTEPa B 3aBUCUMOCTH OT PEIlIaeMbIX 3a/1au.

OCHOBHBIE ~ TEHACHUMHA  PA3BUTHS  KOMIBIOTEPHBIX  TEXHOJOTHM.
[TapautenpHble BeIUKCIeHAs. MHOronpoueccopHsie cucteMsl. CylepKOMIIBIOTEPHI.
MukpokoHTposuiepbl. POO0TH3MpOBaHHBIE POU3BOCTBA.

[IporpammHOe  oOecriedyeHHME  KOMIIBIOTEPOB.  Buapl  mporpamMmHOro
obecnieueHnss U UX HazHaueHHe. OCOOEHHOCTH MPOTPAMMHOIO O0OECIEeYEHHUS
MOOWJIBHBIX ycTpoWcTB. OrnepanuoHHas cuctema. lloHATHe 0 CHCTEMHOM
aAMUHUCTPUPOBAaHMU.  MHCTaAMs W JCUHCTAUISNUS  [POTrPaMMHOTO
oOecreyeHusl.

daitnosas cucrema. [louck B ¢aiinoBoi cucteme. Opranuzanusi XpaHeHUs U
0o0paOOTKM JaHHBIX C  HCIIOJIb30BAHUEM HMHTEPHET-CEPBUCOB, OOJAuHBIX
TEXHOJIOTUI Y MOOWMIIBHBIX YCTPOUCTB.

[IpuknagHble KOMIOBIOTEPHBIE MPOrPAMMBbI VISl PEIICHUs] TUMOBBIX 3a/1ay IO
BbIOpaHHOM cnenuanu3anu. CucTeMbl aBTOMAaTU3UPOBAHHOTO TPOSKTUPOBAHMSL.

[TporpamMmmMHoe obecnieuenue. JIMeH3MpoBaHUE MPOTPAMMHOI0 00eCIIeUeHUs
U IUPpoBBIX pecypcoB. [IponpuerapHoe u cBOOOAHOE IPOrpaMMHOE 00eCIIEUEHHE.
KommMmepueckoe 1 HeKoOMMEPUYECKOE UCII0JIb30BaHNE IPOTPaMMHOT0 00ecriedeH s U
nu(ppoBbIX pecypcoB. OTBETCTBEHHOCTh, YCTAHABIMBAEMas 3aKOHOAATEIbCTBOM
Poccuniickont ®enepanuu, 3a HENPABOMEPHOE HCHOJB30BAHUE IPOTPAMMHOTO
o0ecrniedyeHus U UPPOBBIX PECYPCOB.

Teopernyeckune 0CHOBBI HH(POPMATHKH

Wudopmanusi, naHHble U 3HAHHUS. Y HUBEPCAIBHOCTh JAUCKPETHOTO
npeacraBieHuss uHpopMmanuu. J[BomyHoe KoaMpoBaHuEe. PaBHOMepHbIE U
HepaBHOMEpHbIC KOJbl. YcnmoBue ®ano. [loaxoawl k m3mepeHuro WHGOPMAIIUU.
CymHOocTh 00bEMHOTO (aIhaBUTHOTO) TMOAXOJAa K HM3MEpeHuto uHpopmaiuwy,
orpezeseHne OuTa ¢ TOYKU 3peHUst aapaBUTHOTO MOJIX0/1a, CBSI3b MEXY pa3MepoM
andaButa W HUHPOPMAIMOHHBIM BECOM CHMBOJIa (B TIPEAINOJIONKEHUH O
PABHOBEPOSITHOCTH TOSIBJICHUSI CUMBOJIOB), CBSI3b MEXKIY €IMHULAMU WU3MEpPEHUs
uHpopmaruu: ourt, Oaitt, Kbaitr, Mo6aiit, ['6aiir. CymHOCTh COAEpPKATEIHLHOTO
(BEpOSITHOCTHOT0) MOAXOAa K H3MEpPEHUI0 HH(OpMalMu, OmpenesieHue Outa C
MO3UIIAN COMIEPKAHUS COOOIICHMUS.



Nudpopmanmonnsie mpoueccel. [lepemaua unpopmanuu. HcTouHuk,
NpUEMHUK, KaHal CBS3M, CHUTHaJ, KoaupoBaHue. VckaxeHue mHboOpManuu Impu
nepenave. CKOpocTh epeaun JaHHBIX 110 KaHAITy CBsI3U. XpaHeHue HHpopmam,
00béM mamsaTu. OOpabotka wuHbopmanuu. Buasl o0paboTku uHGOpMALINK:
MOJIy4eHHE HOBOTO COJICPKaHMsI, U3BMEHEHUE (POPMBI MPEACTaBICHUS HHPOPMAIIUU.
[Touck wunpopmanuu. Ponp wHbOpManmu U HHPOPMAIMOHHBIX IPOIIECCOB B
OKpPYXaIOIEM MHUPE.

Cucrembl. KoMIOHEHTBI CHCTEMBI W UX B3auMozeiicTBue. CucreMsl
yhpaBieHus. YTpapieHue kKak nHGOopMalMoHHbIN nipotiecc. OOpaTHast CBSI3b.

Cucrembl cumucienus. Pa3BépHyTas 3amuch UENBIX W APOOHBIX YHCEN B
MO3UIMOHHBIX CHUCTEMax cyuciaeHus. CBOMCTBAa MO3WLMOHHOM 3alUCH YHUCTA:
KOJIMYECTBO UG B 3alUCH, MPU3HAK JEIMMOCTH YHCIA Ha OCHOBAHHUE CHCTEMBI
CUMCJIEHUS. AJITOPUTM TEPEBO/IA LIEJIOT0 YKCIia U3 P-UUHOM CUCTEMBI CUHCIICHHUS B
NECATUYHYI0. AJTOpPUTM MEpeBoja KOHEYHOM P-m4HON Opobu B NECATUUHYIO.
AJNTOPUTM ITepeBO/IA LEJIOI0 YKCIIA U3 IECITUYHON CUCTEMBI CUMCIICHHS B P-1uHys1O.
JIBonuHasi, BOCbMEpUYHasl U IIECTHAAUATEPUYHAS] CUCTEMbl CUMCIIEHUS, TIEPEBOJL
yucenl MEXAYy 3TUMU chucTeMamMu. Apu(pMeTHYECKHE OINepaluyd B MO3WLHUOHHBIX
CUCTEMAX CUUCIICHUS.

[IpencraBiieHHEe LENBIX U BEIIECTBEHHBIX YHUCEI B NaMSATA KOMIIBIOTEPA.

KonupoBanne TtekctoB. Komupoka ASCII. OpnoOGailTHBIE KOJIUPOBKH.
Cranpapr UNICODE. KoaupoBka UTF-8. Omnpenenenue HH()OPMAMOHHOTO
00BEMa TEKCTOBBIX COOOIIEHUH.

Koaupoanue nzodpaxkenuii. Onienka uHGopMamoHHOro 00bEMa pacTpoBOTo
rpaduueckoro n300paXkeHus MpHY 3aJJaHHOM Pa3pelIeHUH U TTyOuHEe KOJUPOBAHUS
1[BETA.

Konuposanue 3Byka. Orienka nHOOPMALIMOHHOTO 00bEMa 3BYKOBBIX JaHHBIX
MPU 33IaHHBIX YAaCTOTE AUCKPETU3ALNU U PA3PSIAHOCTH KOAUPOBAHUS.

Anrebpa noruku. BeickaspiBanusi. Jlormueckue omepanuu. TaOmuiibl
VMCTUHHOCTH JIOTHUECKHUX ONepaluil «IM3bIOHKIM, «KOHBIOHKIUN», K MHBEPCUS,
«UMIUTAKAIUs», «IKBUBaJeHUUs». Jlornueckue BbIpakeHusa. Brwluucienue
JIOTUYECKOTO 3HAYEHHS] COCTABHOTO BBICKA3BIBAHUSI IMPU HM3BECTHBIX 3HAUYCHMSIX
BXOJSIIUX B HET0 DJJIEMEHTAPHBIX BBICKA3bIBaHUN. TaONMUIbI WCTUHHOCTHU
JIOTUYECKUX BbIpakeHuM. Jlornueckue onepanuu 1 onepanuy HaJl MHOXKECTBAMH.

[Ipumepsl 3aKOHOB anreOpbl JOTMKHU. ODKBUBAJIEHTHBIE MPeoOpa3oBaHMS
jJoruyeckux BolpaxkeHuil. Jlormueckue ¢ynkuuu. IlocTpoeHue I0rHYECKOro
BBIPKEHMUSI C TAaHHOMW TaOIUIEeH HICTUHHOCTH. JIornueckue 271eMeHThI KOMITBIOTEpA.
Tpurrep. Cymmarop. IlocTtpoeHue cxembl Ha JIOTHYECKHX 3JIEMEHTax IO
JIOTUYECKOMY BBIPAXKEHUIO. 3alUCh JIOTMYECKOTO BBIPAKEHUS MO JIOTUYECKOU
cCXeMe.



HNupopMmanuoHHbIE TEXHOJIOTHH

TexctoBbIii mporieccop. PemaktupoBanume u (opmatupoBanue. IIpoBepka
opporpadun u rpammatukd. CpeicTBa TMOUCKA M aBTO3aMEHBI B TEKCTOBOM
npoueccope.  Mcnonp3oBanue — ctwiieid.  CTpyKTYpUpOBAaHHBIE  TEKCTOBBIE
nokymeHThl. CHOCKH, ornaBienue. OOnaunble cepBuchl. KosiekTtuBHas padota ¢
JOKyMEHTOM. MHCTpYMEHTBI peLIEH3UPOBAHMS B TEKCTOBBIX Ipolieccopax. Jlenoas
nepenucka. Pedepar. IlpaBuna nuTHpoBaHUS WMCTOYHUKOB U OGOPMIICHUS
oubnuorpaduueckux ccouiok. OhopmiieHne cucka JUTepaTypshl.

BBon m300paykeHU C UCIOJIB30BAHUEM PA3IMYHBIX ITU(GPOBBIX YCTPOUCTB
(uudpoBbIX (PoToanmaparoB U MHKPOCKOIIOB, BUICOKAMEp, CKAHEPOB U JIPYrUX
ycTpoiicTB.). ['paduueckuii pemakrop. OOpaboTka rpaduyeckux OOBEKTOB.
PactpoBas u BektopHas rpaduka. DopmaTsl rpapuuyeckux (panios.

O0paboTka n300pakeHus U 3ByKa C UCIIOJIb30BAHUEM UHTEPHET-TIPUIIOKECHUH.

MynsTumenua. Kommnbsrorepnsie IIPE3CHTALUU. Hcnons3oBanue
MYJIbTUMEIUUHBIX OHJIAWH-CEPBUCOB JIA Pa3padOTKU MPE3ECHTAUUN MPOEKTHBIX
pabor.

[IpyHIMIBI TOCTPOEHUS U PEAAKTUPOBAHUS TPEXMEPHBIX MOJEIEH.

11 KVIACC

Hudposasi rpamMoTHOCTDH

[TpuHIMIIBI TOCTPOEHHUS U anlapaTHbIe KOMIIOHEHThI KOMIBIOTEPHBIX CETEH.
CereBbie npotokonbl. Cerb MHTEepHeT. Anpecannst B cetn MurepHer. Cucrema
JIOMEHHBIX UMEH.

Be6-caiit. Beb-ctpanuma. BzaummopeiictBue Opay3epa ¢ BeO-cepBepoM.
Junamuueckue ctpanulbl. PazpaboTka nHTepHET-IpriioxkeHui (caiitoB). CereBoe
XpaHEHUE JTaHHBIX.

Bunet  pestenbHoctn B cetu  HutepHer.  CepBucel  HMHTepHerTa.
['eonndpopmarmonHbie cUCTEMbI. ['€0I0KallMOHHBIE CEPBUCHI PEATLHOTO BPEMEHU
(Hampumep, JIOKalusi MOOWJIBHBIX TEJIEPOHOB, OMpPENEICHUE 3arpyKEHHOCTH
aBTOMAarucTpaseil), UHTepHET-TOPTOBIIsA, OpOHUPOBaHUE OUIIETOB, TOCTUHUII.

['ocynapcTBeHHbIE 3JIEKTPOHHBIE CEepBUCHI U yciyrd. ColMalbHBIE CETH —
OpraHu3alusi KOJUIEKTUBHOTO B3aMMOJAEWCTBUS M oOMeHa naHHbIMU. CeTeBoit
ATHKET: TpaBUjia TMOBEAEHUs B KubepmpocTpaHctBe. [IpobieMa MmoaIuHHOCTH
nosryueHHOM nHpopmanuu. OTKpbITEIE 00pa30BaTeNIbHbIE PECYPCHI.

TexHOreHHblE U SKOHOMHUYECKHE YIpo3bl, CBSI3aHHBIE C MCIOJIb30BAHUEM
MH(OPMAITMOHHO-KOMMYHHUKAI[MOHHBIX TeXHOJIOTHA. OO1mue npodieMbl 3aliuThl
uHdopmaIuu 1 “HPopMauoHHOM Oe3omacHocTu. CpeacTBa 3anuThl HHOOpMAITUU
B KOMITbIOTE€PAX, KOMITBIOTEPHBIX CETAX U aBTOMATU3UPOBAHHBIX HHPOPMAITMOHHBIX



cuctemax. lIpaBoBoe  oOecreyeHne  WHOOPMAITMOHHONW  0E30MACHOCTH.
[IpenoTBpaleHIe HECAHKIIMOHUPOBAHHOTO TOCTYIA K JIMYHOU KOHPHUACHIIMATHHON
uHbOpMallMK, XpaHslelWcs Ha MEPCOHATBHOM KOMIBIOTEPE, MOOMIBHBIX
ycTpoicTBax. BpenonocHoe nporpaMMHoe o0ecriedeHue U criocoobl 60phObI C HUM.
AHTUBHpYCHBIE mTporpamMmbl. OpraHuzanus JUYHOTO apxXuBa HMHQPOPMAIIUU.
PesepBHOe konupoBanue. [laposbHas 3ammra apxusa.

NudpopMalinoHHble TEXHOJOTUH W TpodecCHoHaNbHAs  JACSITENbHOCTb.
Nudopmarnmonnsie pecypcesl. Ludposas skonomuka. MupopmanimonHas KyibTypa.

Teopernvyeckue 0CHOBbI HHPOPMATHKH

Mopenun u moaenupoBanue. Llenn monenupoBanus. COOTBETCTBHE MOEIH
MOJEIIMPYEMOMY OOBEKTY WM npoueccy. Gopmanu3aius IpUKIaIHbIX 3a7a4.

[IpencraBnenne pe3yabTaTOB MOJACIMPOBAaHUS B BHUAE, YIOOHOM IS
BOCHPUATHUS YesIOBEKOM. ['padmueckoe npeacTaBieHue JaHHbIX (CXEMbl, TaOJIHUIIbI,
rpadukn).

I'padppl. OcHoBHbIE TOHATHA. Buael rpados. PemieHue anaropuTMHUYECKHX
3a/1ay, CBSI3aHHBIX C aHAIM30M IpadoB (OCTPOEHHE ONTUMAIBHOTO MYTH MEXKIY
BepIIMHAMU Tpada, oOmpeaesieHne KOJWYECTBA pPAa3IUYHBIX NyTeH MexXay
BEpIIMHAMU OPUEHTHUPOBAHHOTO AlUKINYECKOTO rpada).

JepeBps. bunapHoe nepeBo. J[MCKpPETHBIE WIPHI JBYX WIPOKOB C IIOJHOU
undopmarmeit. Iloctpoenue aepeBa nepedopa BapuaHTOB, OMUCAHUE CTPATETUU
UTPbI B TAOJIMYHOUN opMe. BBIUTPHIIIHbIE CTPATETUH.

Hcnonp3oBanue rpadoB U AepeBbEB NpU ONMUCAHUM OOBEKTOB U INPOILIECCOB
OKPYAarOIIEro MUpa.

AJITOPUTMBI M IPOTPAMMHMPOBAHNE

OnpeneneHne BO3MOXKHBIX PE3yJbTaTOB padOThl MPOCTEHIINX aITOPUTMOB
YOPABJICHUS MCIIOIHUTENSIMU U BBIYMCIUTENBHBIX alroputmoB. OrnpeaeneHue
UCXOJHBIX TAaHHBIX, IPU KOTOPHIX aJITOPUTM MOKET AaTh TpeOyeMblil pe3ysbTar.

Otansl peieHus 3aja4d Ha KoMiblotepe. S3pik nporpammupoBanus (Ilackans,
Python, Java, C++, C#). OcHOBHbIE KOHCTPYKIIMHU SI3bIKa MPOTPaMMHUPOBAHUSI.
Tunel JaHHBIX: LEJTOYHUCICHHBIE, BEIIECTBEHHbIC, CUMBOJbHBIC, JIOTUYECKHUE.
Betrsnenusa. CocraBubie ycnoBus. Lukibel ¢ ycnoBueM. LIUKIIBI MO mepeMeHHOI.
Hcnonp3oBanue TabauI] TPACCUPOBKH.

Pa3zpaboTka u mporpammHas peaqu3alus aJrOpUTMOB PEIICHUS THUIIOBBIX
3amady 6a3zoBoro ypoBHs. [Ipumepbl 3amay: anroputmbl 0OpaOOTKM KOHEUHOM
YHUCJIOBOM MOCJEA0BATENLHOCTH (BBIYMCICHUE CyMM, ITPOU3BEACHUMN, KOJIUYECTBA
AJIIEMEHTOB C 3aJaHHBIMM CBOWCTBAMH), AJITOPUTMBbI aHAIM3a 3alMCH YHCEN B
MO3UIIMOHHOM CUCTEME CUUCIIEHUS, alTOPUTMBI PEIICHU 3a]]a4 METOI0M Iiepedopa
(mouck HaubOJBIIET0 OOIIETO ACTUTENS IBYX HATYpaJbHBIX YHCEN, IPOBEPKa YHCIIa
Ha MPOCTOTY).



OOpaboTka CHUMBOJIBHBIX JaHHBIX. BcTpoeHHble  (QYHKIMU  sI3bIKa
IPOrpaMMUPOBAHMS 111 00PAaOOTKH CUMBOJIBHBIX CTPOK.

Tabmuunbie BeaWMYMHBI (MAcCHBBI). ANTOpPUTMBI PabOTHI C JJIEMEHTAMH
MaccuBa C OJIHOKPATHBIM NPOCMOTPOM MACCHBAa: CYMMHPOBAHHUE 3JIEMEHTOB
MacCHUBa, MOJCUYET KOJIMYECTBA (CYMMBbI) 3JIEMEHTOB MAaCCUBA, yJIOBJIETBOPSIOLINX
3aJJaHHOMY YCJOBHMIO, HaxOXXJEHHE HauOOJbIIero (HaMMEHBIIETO) 3HAYCHUs
JJIEMEHTOB MAacCCHBa, HAaXOXJIEHHE BTOPOrO MO BEJIMYMHE HAHOOJBIIETO
(HaMMEHBIIETO) 3HAYEHUS, TUMHENHBIN MOUCK 3JIEMEHTA, IEPECTaHOBKA HJIEMEHTOB
MaccuBa B 0OpPaTHOM IMOPSIZIKE.

CoptupoBka OJHOMEpPHOro MaccuBa. lIpocTele MeTOABI COPTUPOBKHU
(Hanpumep, MeETOJI IMy3bIpbKa, METOJA BbIOOpA, COPTUPOBKA BCTABKAMH).
[TognporpaMmsl.

HNudopmanuoHHbIe TEXHOJIOTMHU

AHanmu3 naHHbIX. OCHOBHBIE 3a/laud aHAJIM3a JAHHBIX: MPOTHO3HPOBAHUE,
Kiaccu(ukanus, KiacTepusauus, aHaiu3 OTkIoHeHu#. IlocienoBarenbHOCTH
pelieHus 3a7a4 aHajau3a JaHHBIX: cOOp MEPBUYHBIX JTAHHBIX, OUYMCTKA M OIIEHKA
KauecTBa JaHHBIX, BHIOOp W/WJIM MOCTPOEHUE MOJIENH, NMpeoOpa3oBaHKUE JaHHBIX,
BH3YyaJIM3alMs JAHHBIX, HHTEPIPETALMS PE3YyJIbTaTOB.

AHanu3 JaHHBIX C MOMOILBIO 3JEKTPOHHBIX TaOIUL. BbluncIeHHE CYyMMBI,
CpelHero apu(pMeTHIeCKoro, HauOOJIBIIETO U HAMMEHBIIIETO 3HAYEHUH THaa3oHa.

KoMmbroTepHO-MaTeMaTHuyeCcKue MOJIEIIN. Drarbl KOMITbIOTEPHO-
MaTeMaTHUYeCKOr0 MOJEIMPOBAHUSA: TOCTAaHOBKA 3aJauyd, pa3paboTka MOJeNu,
TECTUPOBAHUE MOJENIH, KOMIIBIOTEPHBIA 3KCIEPUMEHT, aHAJIU3 PE3yJbTaTOB

MOJEJINPOBAHUS.
YucneHHoe peleHre ypaBHEHHUH ¢ TOMOLIbIO OJ00pa napameTpa.
Tabnuunbie (pensiuMoHHBbIE) Oa3bl NaHHbIX. TaOnuua — mnpeacTaBiIeHUE

cBegeHuii 00 ogHOTMHHBEIX oOBekTax. Ilone, 3ammcek. Kimrou Tabmuimel. PaboTa ¢
roToBOi 0a30if naHHBIX. 3amojgHeHWe O0a3bl JaHHBIX. [lowWck, cOpTUpOBKa U
dbunbTpanus 3anucei. 3anmpockl Ha BBIOOPKY JTaHHBIX. 3aMpOChl C MapaMeTpamu.
Brruuciisiemsie 1o B 3arpocax.

MHuoroTtabiuyuHbie 6a3bl JaHHBIX. THIBI CBSI3eH MEXAY TaOIUIaMu. 3anpocCkl
K MHOTOTA0IMYHBIM Oa3aM JTaHHBIX.

CpenctBa UCKYCCTBEHHOTO MHTEIUIEKTa. CepBUCHl MAIIMHHOTO TMEPEBOJA U
pacro3HaBaHus ycTHOM peun. HWpeHTuduxanus ¢ TOUCK HU300paKeHUM,
pacno3HaBanue juil. CamooOydaromuecs CucTeMbl. VICKyCCTBEHHBINM MHTEIIJICKT B
KOMITBIOTEPHBIX Urpax. Mcronp30BaHHE METOI0B HUCKYCCTBEHHOTO WHTEIUICKTA B
oOy4Jaromux cuctemax. lMcnosib3oBaHuE METOJOB MCKYCCTBEHHOTO WHTEJUICKTA B
pobotorexuuke. HuHTepHer Bemed. llepcnekTUBBI pPa3BUTHUS KOMITBIOTEPHBIX
WHTEJJIEKTYaJIbHbBIX CUCTEM.



INIAHUPYEMBIE PE3YJIBTATBI OCBOEHHSI ITPOI'PAMMBI IO
HHO®OPMATHUKE HA YPOBHE CPEJJHET'O OBIIEI'O OBPA3OBAHUSI
(FA3OBBI YPOBEHD)

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE  pe3yJabTaThl  OTPAXKAIOT TOTOBHOCTh M CIIOCOOHOCTH
oOy4Jarommxcss PyKOBOACTBOBAThCA CHPOPMUPOBAHHOM BHYTPEHHEW MO3UIIMEH
JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX OpHUEHTAlMH, TO3UTUBHBIX BHYTPEHHHUX
yOeXKJICHUN, COOTBETCTBYIOIIUX TPATUIMOHHBIM I[IEHHOCTSIM  POCCHMCKOIO
00l11IeCTBa, PACIIUPEHUE KUZHEHHOTO OMbITA U OMBITA JEATEIBHOCTH B IMPOIECCE
peanu3anuyd  CpeACTBaMU  y4eOHOro TMpeAMETa OCHOBHBIX  HAampaBJICHUN
BOCITUTATEIBHOM JIeATeTbHOCTH. B pe3ynbrare usyuenus nHPOPMaTUKN Ha YPOBHE
cpenHero obmero oOpa3oBaHus Yy oOyudaromerocss OyayT CcQOpMUPOBAHBI
CJICAYIOIIHNE JIMYHOCTHBIC PE3YIbTATHI:

1) rpamIaHCKOro BOCIIMTAHMS

OCO3HAHHME CBOMX KOHCTUTYIIMOHHBIX MTPaB U 00SA3aHHOCTEH, YBaXKCHHE 3aKOHA
U TPaBOMNOPANIKA, COOJIOJEHHE OCHOBOMOJATAIONIMX HOPM HH(POPMAIMOHHOTO
npaBa U UHGOPMAITMOHHON OE30MIaCHOCTH;

TOTOBHOCTh MPOTUBOCTOSITH HUCOJIOTHU AKCTPEMH3MA, HaIMOHAIU3Ma,
KCceHOGOOMHM, JTUCKPUMHUHALIUM TIO COLMAIbHBIM, PEIUTHO3HBIM, PAaCOBBIM,
HAIMOHAIHHBIM MTPU3HAKAM B BUPTYaJIbHOM IIPOCTPAHCTBE;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

IIEHHOCTHOE OTHOIIIEHUE K UCTOPUUECKOMY HaCJEIuI0, TOCTHXKEeHUsIM Poccun
B HayKe, UICKYCCTBE, TEXHOJIOTHUSX, TOHUMaHUE 3HAaYeHU UHPOPMATUKH KaK HAyKH
B KU3HHU COBPEMEHHOTO 00IIECTBA;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSACh HAa MOPAJIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH, B TOM YHUCJIE B
cetu MHTepHeT;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHHWE K MHPY, BKIIOUYAs OCTETUKY HAy4YHOTO H
TEXHUYECKOTO TBOPUECTBA;

CIIOCOOHOCTh BOCHPUHUMATH PA3JUYHBIC BHUJbI UCKYCCTBA, B TOM YHCIIC
OCHOBAaHHBIC HA UCIOJIb30BaHUU MH(GOPMAIIMOHHBIX TEXHOJIOTH;

5) pu3UecKOro BOCIIUTAHMS:



c(OpMUPOBAHHOCTh ~ 30pPOBOTO W  0Oe3omacHOro  oOpas3a  JKU3HH,
OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3JI0pOBbIO, B TOM YHCJIE€ U 3a CYET
co0moieHns TpeboBaHu 0€30MaCHON SKCIUTyaTallui CPEACTB MH(OPMALIMOHHBIX U
KOMMYHUKAIIMOHHBIX TEXHOJIOTHl;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K AaKTUBHOMW JAESTEILHOCTH TEXHOJOTMYECKOW M COLMAIBHOU
HaIPaBJICHHOCTH, CIIOCOOHOCTh MHHUIIMMPOBATH, TJIAHUPOBATh U CAMOCTOSTEIHLHO
BBITIOJIHATH TaKyIO JI€SITEIbHOCTD;

uHTEepec K cdepaM MNpoPECCHOHATBHON ACSATENbHOCTH, CBA3AHHBIM C
WH()OPMATUKON, MPOrpaMMUPOBAHUEM M HMHPOPMALUOHHBIMU TEXHOJIOTHIMH,
OCHOBaHHBIMU Ha JOCTHKEHUAX MHPOPMATUKH U HAYYHO-TEXHUYECKOTO ITporpecca,
YMEHUE COBEPIIATh OCO3HAHHBIA BBHIOOp Oyaymlield Mpoeccuu U peaan30BbIBAThH
COOCTBEHHBIC KU3HECHHbIE TIIaHbI;

TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHHI0O W CaMOOOpa30BaHUIO Ha
MPOTSHKEHUN BCEU JKU3HU;

7) IKOJIOTUYECKOT0 BOCIIMTAHUSA:

OCO3HAHHWE TJI00aTBHOrO XapakTepa 3KOJIOTMUECKMX MpoOJeM M IMyTed HuX
pelieHusi, B TOM 4YuCIe C Y4ETOM BO3MOXKHOCTEH HMH(POPMALMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTUH;

8) HeHHOCTH HAYYHOI'0 MO3HAHMSL:

c(OpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS UHPOPMATUKH, TIOCTHKEHUSIM HAYYHO-TEXHUYECKOTO IIporpecca
U OOIIECTBEHHONW TIPAKTUKH, 3a CUET TOHUMAHUSA POJM HWHOOPMAITMOHHBIX
pecypcoB, HH(DOPMAIMOHHBIX MPOIECCOB M WH(DOPMAIMOHHBIX TEXHOJIOTHHA B
ycioBusix 1udpoBoil TpaHchopManuu MHOTHUX cdep >KU3HU COBPEMEHHOTO
00IIIeCTBA;

OCO3HAHUE LIEHHOCTH HAYYHON ESTEIbHOCTH, T'OTOBHOCTH OCYILIECTBISATH
MPOEKTHYIO U UCCIEA0BATEIbCKYIO AEATEIbHOCTh HHINBUAYAIBHO U B TPYIIIIE.

B nporiecce 10CTHX)EHUS TUYHOCTHBIX PE3YITATOB OCBOCHUS MPOTrPaAMMBI 11O
nHpopMaTHKe y 00YyUYarOIIMXCS COBEPIIECHCTBYETCS IMOIIMOHAIBHBIN WHTEIUICKT,
npeanojaraimmii copMUpPOBaHHOCTD:

CaMOPETYJIUPOBAHUS, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE NPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEJCHHE, CIOCOOHOCTh aJanTUPOBATBCS K
AMOIMOHAJILHBIM U3MEHEHUSM U TIPOSIBIISATh THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMM, BKJIIOYAIOIIEH CTPEMIICHUE K JOCTIKCHUIO 1EJIH U
yCcHexy, ONTUMH3M, WHUIMATUBHOCTb, YMEHHUE ACHCTBOBATh MCXOJs U3 CBOHX
BO3MOKHOCTEH;



HIMMATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh SMOIMOHATIBHOE COCTOSIHUE
JIPYTUX, YYUTBHIBaTh €ro MNPHU OCYIIECTBICHHMH KOMMYHHUKALIMH, CIIOCOOHOCTH K
COYYBCTBUIO U CONEPEKUBAHHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOUINX CIOCOOHOCTh BBICTPAaUBaTh OTHOILICHUS
C IpYTUMH JIFOJIbMU, 3a00TUTHCS, POSIBIISITh HHTEPEC U pa3peliaTb KOH(PIUKTBHI.

METAINIPEJMETHBIE PE3YJIBTATBI

B pesynpraTe wu3ydeHUss MHPOPMATHKH Ha YpPOBHE CPEAHETO OOIIEro
oOpazoBanusi y oOywaromerocss OyayT chopMHUpOBaHBI MeTamnpeaMETHbIC
pe3yNbTaThl, OTPaKEHHBIE B YHUBEPCAJIBHBIX YYEOHBIX NEHCTBUSX, @ UMEHHO:
MO3HABaTE/IbHbIC YHUBEPCAIbHBIC y4eOHBIE JCWUCTBUSA, KOMMYHHUKATHBHBIC
yYHHUBEpCaJbHble Yy4YeOHBbIC IEWUCTBUSA, PETYIATHBHBIE YHHBEpPCAJIbHBIC YUeOHBIC
JICHCTBUS, COBMECTHAS I€ATEIHHOCTb.

ITo3naBaTejbHBIE YHUBEpPCAJIbHBIC yqeﬁﬂble IlCﬁCTBPISI

1) 6a30Bble JJOru4YecKune JaeicTBUSI:

CaMOCTOATENLHO  (QOpMYyJIHpOBaTH W aKTyallU3UpOBaTh  MpoOiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

YCTaHABJIMBATh CYIIECTBEHHBIM MPU3HAK WM OCHOBAHMS JJII CPaBHEHWS,
Kkiaccudukanuu u 00001IeHNS;

ONpENENATh LENH JIEeATEIIbHOCTH, 3aJaBaTh MapaMeTPbl U KPUTEPHUH HX
JIOCTUKEHUS,

BBISIBJISITh 3aKOHOMEPHOCTH U TPOTUBOPEUUS B PACCMATPUBAEMBIX SIBJICHUSX;

pa3pabaThiBaTh IJIaH PEHICHHUS MPOOJEMbI C YYETOM aHAIM3a WMEIOIIMXCS
MaTepUAJIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B IESITEIbHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKH TIOCJICICTBUM JEATEIbHOCTH,

KOOPJAMHUPOBATH U BHITIOJIHATE PaOOTY B YCIIOBUSX PEAIbHOTO, BUPTYAJIbHOTO
1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOIIEM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE AeliCTBUSA:

BJIaJICTh HABBIKAMU Y4EOHO-MCCIIE0BATEIHCKON U TPOCKTHON JIESITEILHOCTH,
HaBBIKAMHM  pa3peuieHus npoodsieM, CIOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY MTOMCKY METOJIOB PELIEHUS MPAKTUYECKUX 3a7a4, IPUMEHEHUIO
Pa3JIMYHBIX METOJ0B MO3HAHHS;

OBJQJCTh BUJIAMH JICSITEIBHOCTH IO TOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEpHpETalu, MPeoOpa3oBaHUI0 M MPUMEHEHUIO B Pa3JIMYHBIX YYEOHBIX
CUTYaIHsIX, B TOM YHCIIE TIPH CO3/IaHUH YICOHBIX U COIUATBHBIX TTPOEKTOB;



dbopMHEpoBaHWEe HAYYHOTO THMA  MBINUICHUS, BIAJCHUE  HAYIHOU
TEPMUHOJIOTHEH, KITFOUEBBIMH IMOHATUSIMH U METOJaMU;

CTaBUTh M (HOpMyIHpOBaTh COOCTBEHHBIC 3aJauyd B 00pa3oBaTeIbHOU
NESATEIbHOCTH U KU3HEHHBIX CUTYAIIUSX;

BBISIBJISAITh TIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTATh TUIOTE3Y €€ PeIIeHNs, HAXOUTh apTyMEHTHI JJIs1 I0Ka3aTeIbCTBA CBOMX
YTBEPKICHUM, 3a/1aBaTh MAPaMETPhl U KPUTCPUH PEIIICHNUS,

aHAIM3UPOBaTh TIOJNIyYCHHBbIE B XOJE PpEIICHUs 3aJaydl  pe3yJbTaThl,
KPUTUYECKU OIICHUBATH UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHUSIX;

JaBaTh OIICHKY HOBBIM CHTYAIHsIM, OIICHUBATH MTPUOOPETEHHBIN OIIBIT;

OCYIIIECTBISATh IEJICHANIPABICHHBIN MOUCK TEPEHOCa CPEICTB U CIOCOOOB
JEHCTBUS B IPOPECCUOHANBHYIO CPELLY;

NEPEeHOCUTh 3HAHUS B T[IO3HABATEIbHYID U MPAKTUYECKYIO 0OJacTu
KHU3HECITSIIbHOCTH;

WHTETPUPOBATH 3HAHUS U3 PAa3HBIX MPEAMETHBIX 00JacTei;

BBIJIBUTATh HOBBIC WJCH, TpEjiaraTb OPUTHHAIBHBIC MOIXOIbI W PEIICHUS,
CTaBUTH MPOOJIEMBI U 3a/1a4H, JIOMYCKAIOIINE aJTbTEPHATUBHBIC PEIIICHUSI.

3) padora ¢ ungopmanmeii:

BJIAJICTh HaBBIKAMU MOJTyYeHUS WH(OOPMAITUN U3 HCTOYHUKOB PAa3HBIX THUIIOB,
CaMOCTOSITENIFHO ~ OCYIIECTBIISATh ~ MOWCK,  aHalU3, CHCTEMAaTU3alui0 |
WHTEpHIpETani0 HHGOPMAIIMH PA3IMYHBIX BUIOB U (OPM MPEACTABICHUS;

co3faBaTh TEKCTHl B pa3Nu4HbIX (¢dopmarax ¢ y4€ToM Ha3HAYCHUS
uHpopMaIuu U IIEJICBOM  ayJUTOpUM, BBIOMpas ONTUMAIBHYIO  (QopMy
NPEJICTaBICHNS U BU3YyaIH3alliH;

OLIEHWBATh JIOCTOBEPHOCTD, JIESTHTUMHOCTh HMH(pOpMammu, €€ COOTBETCTBHE
MPABOBBIM M MOPAJIBHO-3TUYECKUM HOPMaM;

UCIIOJIb30BaTh  CPEACTBa  WHMOPMAIIMOHHBIX U KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHHA B PEIICHWN KOTHHUTHBHBIX, KOMMYHHKATUBHBIX W OPTaHU3aIIMOHHBIX
3a/1a4 ¢ COOI0IeHHEM TpeOOBaHUM SPrOHOMUKH, TEXHUKH O€301TaCHOCTH, TUTUEHBI,
pecypcocOepexeHusi, MPaBOBbIX W STUYECKUX HOPM, HOpM HH(DOpPMAIMOHHON
0e301aCHOCTH;

BIAJCTh  HABBIKAMHM  pAcTlo3HaBaHWA ¥ 3aUThl  WH)OpMmaIuw,
MH(OPMAITMOHHOW 6€30MaCHOCTH JINYHOCTH.

KoMMyHuKaTHBHBIE YHHBePcaIbHbIe YueOHbIe el CTBUSA

1) oO1enme:
OCYIIECTBIISATH KOMMYHHUKAIIMH BO BCeX chepax KU3HM,



pacmo3HaBaTh HEBEpOATbHBIE CpeACTBAa OOIIEHWS, MMOHMMATh 3HAYCHUE
COIMAJIBHBIX 3HAKOB, PACMO3HABaTh MPEAMOCHUIKM KOH(MIUKTHBIX CHUTyallud |
YMETh CMATYATh KOH(ITUKTHI;

BJIQJIETh  Pa3JIMUYHBIMU  CIOcOOaMU  OOIIEHHS W B3aMMOJICHCTBUS,
apryMEHTHUPOBAHHO BECTHU JTUAJIOT;

Pa3BEPHYTO U JIOTUYHO U3JIATaTh CBOKO TOUYKY 3PEHUS.

2) coBMeCTHasA AeSITeJIbHOCTD:

MMOHUMAaTh M MCIOJb30BaTh MPEUMYILECTBA KOMAHJAHOM M WHIUBUIYaJIbHOU
paboThI;

BBIOMpaTh TEMaTUKY M METOIbl COBMECTHBIX JEHUCTBUH € Y4ETOM OOIIUX
MHTEPECOB U BO3MOKHOCTEN KaXJOT0 YJICHA KOJUIEKTUBA,

MPUHUMATh €AW  COBMECTHOM  JEATEIBHOCTH, OPraHW30BbIBaTH U
KOOPJAMHUPOBATH JECUCTBUSA MO €€ JOCTUKECHHUIO: COCTABJIATh

IUIAaH JICMCTBUM, pacCHpEelessiTh POJIM C YYETOM MHEHUM YYaCTHHUKOB,
00CyXaTh Pe3yIbTaThl COBMECTHOU pabOTHI;

OIICHUBATh KAYECTBO CBOETO BKJIAJa M KaXJA0T0 YYACTHUKA KOMAaH bl B OOILIUI
pe3yabTarT Mo pa3paboTaHHBIM KPUTEPUSIM;

npeiaraTb HOBBIE TIPOEKThI, OLEHUBATh HJEH C MO3UIHAM HOBHU3HBI,
OPUTHHAIBHOCTH, MPAKTUYECKOW 3HAUYMMOCTH;

OCYIIECTBIISITh MTO3UTUBHOE CTPATETMYECKOE TOBEICHUE B PA3JIMYHBIX
CUTYaIUsX, POSIBISATH TBOPUYECTBO U BOOOpakKeHUE, ObITh HHUITUATUBHBIM.

PeryasiTuBHbIe yHUBeEpPCAJbHbIE YUeOHbIe 1eliCTBUS

1) camoopranuszanmus:

CaMOCTOSITEIIBHO OCYLIECTBIIATH ITO3HABATEIBHYIO JIEATEIIBHOCTD, BBIABIATH
npo0JieMbl, CTaBUTh U (HOPMYJIMPOBAThH COOCTBEHHBIC 3aJlaul B 00pa30BaTEbHON
JEATEIIbHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENLHO COCTABJISATH IIJIaH PEIICHUS TPOOIEMBI C YUETOM UMEOITUXCS
peCypcoB, COOCTBEHHBIX BO3MOKHOCTEH U MIPEATMIOYTEHU;

JIaBaTh OLICHKY HOBBIM CHUTYaIlUsIM;

pacumMpsITh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIOYTCHHI;

JienaTh OCO3HAHHBIN BEIOOD, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTD 32
peleHue;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

cocoOCTBOBaTh (POPMHUPOBAHUIO M TPOSBICHUIO LIUPOKON JPYyAULIIMH B
pa3HbIX O00JACTSIX 3HAHWM, MOCTOSHHO TMOBBIIATH CBOM OOpa30BaTEIbHBIM U
KYJBTYPHBII YPOBEHb.

2) CAaMOKOHTPOJIb:



JlaBaTh OIIEHKY HOBBIM CUTYyallUsIM, BHOCUTh KOPPEKTHUBBI B JIE€ATEIbHOCTD,
OIICHUBATh COOTBETCTBUE PE3YJIbTATOB IIEISIM;

BJIQJICTh ~ HABBbIKAMU  TO3HABATEIBLHOM  peduieKkcuM  Kak  OCO3HAHHUS
COBEpILIAEMbIX JIEUCTBUM M MBICIUTEIBHBIX TMPOIECCOB, HMX PE3ylbTaTOB H
OCHOBAHM; MCIOJIb30BaTh MPUEMBI pedIeKCUU NIl OLEHKH CUTYalllH, BbIOOpa
BEPHOIO PEILICHHUS;

OLICHUBATh PUCKU U CBOCBPEMEHHO MTPUHUMATH PEIICHUS 110 UX CHUKEHUIO;

NpUHUMATh MOTHUBBI W apryMEHThl APYrMX MpH aHallM3e pe3yibTaToB
NEeSATEITbHOCTH.

3) npuHATHS Ce0H U APYTrHUX:

MPUHUMATH Ce0s, TOHUMAas CBOM HEJAOCTATKU U JOCTOMHCTBA,

NPUHUMATh MOTHBBI M apryMEHTbl APYTUX TPU aHaJIU3€ pe3yJIbTaToOB
JEATEIIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTUX HA OMIUOKY;

pa3BUBaTh CIIOCOOHOCTH MOHUMATh MUP C MO3UIUU JPYTOTO YeIOBEKa.

IMPEAMETHBIE PE3YJ/IBTATDBI

B mpoiiecce mzyuenusi kypca unpopmatuku 6a3oBoro ypoBHs ¢ 10 knacce
O0y4JaroIIMMUCS OYyT JTOCTUTHYTHI CIEIYIOIINE MPEIMETHBIE PE3YIbTaThl:

BJIAJICHUE TPEACTABICHUSIMH O POJM MHGOPMAIMK M CBS3aHHBIX C HEH
MPOIIECCOB B TIPHUPOJE, TEXHUKE W OOIIECTBE, MOHIATHAMHU «HH(POpMAIHY,
«MH(POPMAIUOHHBIN MPOTIECC), KCUCTEMAY, KKOMITIOHEHTHI CHCTEMBD», «CUCTEMHBIH
b dexTy, «uHbOPMAIIMOHHAS CUCTEMAaY, KCHCTEMa YIIPaBICHUSY;

BIAJICHUE METOJAaMH TouCKka uHpopMmamuu B ceth VHTepHET, yMeHwue
KPUTHUYECKU OIIEHUBATh WH(POPMAITHIO, TTOYICHHYIO U3 ceTH IHTepHET;

YMEHUE XapaKTepHW30BaTh OOJBIINE JaHHBIC, TMPUBOAUTH IPUMEPHI
WMCTOYHHUKOB WX MTOJTYUCHUS U HAIIPABJICHHS UCTIOIb30BAHMS;

MOHMMAHUE OCHOBHBIX MPHUHIIMIIOB YCTpoWcTBA U (YHKIMOHUPOBAHUS
COBPEMEHHBIX CTAIIHOHAPHBIX U MOOUIIBHBIX KOMITHIOTEPOB, TEHICHIIUN Pa3BUTUS
KOMITBIOTEPHBIX TEXHOJIOTHH;

BJIaJICHUEC HaBBIKAMH PaOOTHI C OIEPAIMOHHBIMH CHUCTEMaMH, OCHOBHBIMHU
BUJIaMU TTPOTPAMMHOTO O0ECTIeUeHUS AJIs PEIICHHs YI4eOHBIX 3a1a4 110 BEIOpaHHOU
CeIaIN3allnu;

coOto/iIeHne TpeOOBaHUI TEXHUKH O€30MMaCHOCTH W TWTHMEHBI TIpU paboTe ¢
KOMITBIOTEpAMHM U JAPYTHMH KOMIIOHCHTaAMH IH(PPOBOTO OKPY)KEHHUS, TOHUMaHUE
MIPaBOBBIX OCHOB WCIIOJb30BaHUS KOMIBIOTEPHBIX IMpOTrpaMM, 0a3 TaHHBIX M
MaTepHuayioB, pa3MemEHHBIX B ceTu HTEepHET;



MOHUMAHUE OCHOBHBIX TMPHUHIIUIIOB JAUCKPETU3AINHA PA3TUYHBIX BHUIOB
uHOpMAIMU, YMEHHUE ONpENesiTh HWHPOPMAIUOHHBIM OO0BEM TEKCTOBBIX,
rpauIeCKUX W 3BYKOBBIX JAHHBIX MPH 33JaHHBIX TapaMeTpax AUCKPETU3AIINM;

YMEHUE CTPOUTh HEPABHOMEpHBIE KObI, JOMMYCKAIOUIME OJHO3HAYHOE
JIEKOIUPOBAHKE COOOIEHUM (TTpeUKCHBIC KOJIbI);

BJIQJICHHE TEOPETUYECKUM amlmapaTtoM, TO3BOJSIOIIUM  OCYIIECTBIATH
NpEJCTaBICHUE 3aJaHHOTO HATypaJlbHOIO 4YHCIAa B PA3IUYHBIX CHCTEMax
CUMCIICHHUS, BBINOJHATh MPEoOpa3OBaHUs JIOTHUECKUX BBIPAXKEHUN, HCIOJb3Ys
3aKOHBI aJTre0phl JJOTUKH;

YyMEHUE CO3/1aBaTh CTPYKTYPUPOBAHHBIE TEKCTOBBIE JOKYMEHTHI U
JIEMOHCTPAIIMOHHBIE MaTEPHAJIbI C UCTIOIB30BAHUEM BO3ZMOKHOCTE COBPEMEHHBIX
MIPOrPaMMHBIX CPEJICTB M OOJIAYHBIX CEPBHUCOB;

B mpoiiecce muzyuenusi kypca unopmatuku 6a3oBoro ypoBHsi ¢ 11 knacce
OOy4YaroIIMMUCS OYyT JOCTUTHYTHI CICIYIOIINE MPEIMETHBIE PE3yIbTaThI:

HaJIMYHE MPECTABICHUN 0 KOMITBIOTEPHBIX CETSIX M UX POJIM B COBPEMEHHOM
Mupe, 00 OoOHmMX MNpUHUUIAX pa3padOTKM U (PYHKUUOHUPOBAHUS HHTEPHET-
IIPUIIOKEHUM;

NOHMMaHUE YIpo3 UH(POPMaLIMOHHON 0€3011aCHOCTH, HCIIOJIb30BAaHNE METO/I0B
U CPEICTB MPOTUBOACHCTBUS ATHM YIrpo3aM, COOJ0JeHHE Mep O0e30IacHOCTH,
MPEIOTBPAIIAIONINX HE3aKOHHOE PACcCIPOCTPAHEHHE MEPCOHATBHBIX TaHHBIX;

BJIQJICHWE  TEOPETHYECKUM  amlmapaTtoM, TO3BOJSIONIUM  OMPEAeNATh
KpaT4aimiuii myTh BO B3BEIICHHOM I'pad)e U KOJIUYECTBO MyTe MEXKy BEepIIHHAMU
OPUEHTHUPOBAHHOTO AIIMKINYECKOTO Tpada;

YyMEHUE YWUTaTh W TOHHUMATh MPOTPAMMBbI, PEATU3YIOIINE HECIOXKHbBIE
NTOPUTMBI 0OPaOOTKH YUCIIOBBIX U TEKCTOBBIX JAaHHBIX (B TOM YHCJIE MACCHBOB H
CUMBOJIBHBIX CTPOK) Ha BBIOPAaHHOM JUISI W3Y4YEHUS YHUBEPCAIBHOM SI3BIKE
nporpammupoBanus Bbicokoro ypoBHs (Ilackanb, Python, Java, C++, C#),
aHAJIM3UPOBATh AJITOPUTMBI C UCTIOJIH30BAHUEM TAOJIUI] TPACCUPOBKHU, ONPEICIAThH
0€3 UCIOJIb30BaHNS KOMIIBIOTEpA PE3yIbTaThl BHIMOTHEHUS HECIOKHBIX TIPOTPaMM,
BKJIFOYAIONINX ITUKIIbI, BETBJIICHHUSM IOAMPOTPAMMEI, MPH 3aJaHHBIX HCXOIHBIX
JAHHBIX, MOIU(DHUIIMPOBATH TOTOBBIC IMPOTPAMMBI Il PEIICHUS HOBBIX 3ajad,
UCIIOJIb30BaTh MX B CBOMX MPOTpaMMax B KadyecTBE MOJIporpamMm (TIporeayp,
byHKIIMIA);

YMEHUE  peaM30BBIBAaTh HA  BBIOpAHHOM  JJII  M3YYCHHS  SI3BIKE
nporpamMmmupoBaHus Beicokoro ypoBHs (Ilackans, Python, Java, C++, C#) TunoBsie
QITOPUTMBI 00PAOOTKU YHCEJNI, YUCIIOBBIX TOCIEIOBATEIHPHOCTE W MAaCCHBOB:
MPEICTABIICHUE YHUCJIa B BHUJE HAa0Opa MPOCTHIX COMHOXKHUTENICH, HaXOXKICHUE
MaKCUMaJIbHOW (MUHUMAJIbHON) HUGPB HATYpAJBHOTO YHCIA, 3alHUCAaHHOTO B
CUCTEME CUMCIEHHUS C OCHOBaHMEM, He€ IMpeBblmaronmM 10, BbeUKUCIECHUE



OOOOMIEHHBIX  XapaKTePUCTHUK  DJEMEHTOB  MAacCMBa WM  YHCIIOBOM
MOCJICIOBATEIPHOCTH (CYMMBI, TPOUW3BEICHUS, CPEIHEr0 apu(pMETHIECKOTO,
MHHUMQJIBHOTO M  MAaKCUMAJIbHOTO  3JIEMEHTOB, KOJMYECTBA  3JIEMEHTOB,
YIOBJIETBOPSIONINX 33JJaHHOMY YCIIOBUIO), COPTUPOBKY JIEMEHTOB MacCHUBa;

YMEHUE WCMOJIb30BaTh TaOJIWYHbIE (peIsIUOHHBbIE) ©a3bl JaHHBIX, B
YAaCTHOCTH, COCTAaBIIATh 3aIllpoChl K 0a3aM JaHHBIX (B TOM YHCJE 3alpoChl C
BBEIYHCIIIEMBIMHA TIOJIIMU), BBITIOJIHATh COPTUPOBKY M TIOMCK 3amucedl B 0ase
JAHHBIX, HAMOJHATH pa3pabOoTaHHYIO ©0a3zy JaHHBIX, YMEHHE HCIOJIb30BaTh
AJNIEKTPOHHBIE TaOMUIBI JJisi aHajdu3a, MNpPEICTaBlICHUS U OOpaOOTKU JaHHBIX
(BKJIIOYAsi BBIYMCIICHUE CYMMBI, CpPEIHEro apu(pMETHYeCKOTo, HauOOJBIIEro |
HAaMMEHBILIET0 3HAYEHH, PEIICHHE YPaBHEHUN );

YMEHHUE HCMOJIb30BaTh KOMITBIOTEPHO-MAaTEMAaTUUECKUE MOJICIIH IS aHAJU3a
00BEKTOB U MPOIECCOB: POPMYIUPOBATH 11€JIb MOACIUPOBAHUS, BHIIOIHATH aHAIIN3
pe3yJIbTAaTOB, IOJYYEHHBIX B XOJ€ MOJCIUPOBAHMS, OLECHUBATH COOTBETCTBHUE
MOJIEI MOJIETTUPYEMOMY OOBEKTY WM TMPOIECCY, MPEICTaBISATh PE3yJIbTaThl
MO/JICJIMPOBAHMUA B HAIJISITHOM BU/IE;

YMEHHUE OpraHU30BBIBATH JIMYHOE HH(POPMAIIMOHHOE MPOCTPAHCTBO C
WCITIOJIb30BAaHUEM PA3IMYHBIX U(PPOBBIX TEXHOJOTUN, MTOHUMAHUE BO3MOKHOCTEMN
U(POBBIX CEPBUCOB T'OCYJAPCTBEHHBIX YCIYr, HU(PPOBBIX 00pa3oBaTEIbHBIX
CEPBHCOB, IIOHUMAHHE  BO3MOXHOCTEM W  OTPAHMYCHUNW  TEXHOJIOTHU
HMCKYCCTBEHHOT'O MHTEJIJIEKTa B PA3IUYHBIX 00JIaCTIX, HAJIMUKUE TTPEACTaBICHUM 00
UCITIOJIb30BAaHUU WH(OPMAITMOHHBIX TEXHOJIOTHH B PA3IMYHBIX MPO(HEeCCUOHATBHBIX

cepax.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

HaumeHoBaHue pa3iesioB U TeM

KoaunuecTBO 4acoB

duekTpoHHbIe (LM (pPOBbHIE)

I[TPOTPAMME

Ne ni/m Konrposbnsie  IIpakrunyeckue
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIE PecypChl
padoThI padoTshI
Paznea 1. llndpoBasi rpaMOTHOCTH
1.1 Eocﬁnl;ﬁ;?(;eagngg:z:;; (haiimoBas 6 brbmmorexa [OK
' porp ’ https://m.edsoo.ru/af8b254
cucrema
Wroro no pazaeny 6
Pa3nea 2. Teoperuueckue 0CHOBbI HH(POPMATUKH
21 WNudopmanus u uHGopMaioHHbIE 5 bubmuoreka [IOK
' MIPOLIECCHI https://m.edsoo.ru/af8b2514
29 [IpencraBnenue uHGpopMaLnu B g bubmuoteka [IOK
' KOMITbIOTEPE https://m.edsoo.ru/af8b25f4
bubmmoreka IIOK
23 C) 0 8 1
FICMEHTEL Al cOpbL TOTHIEH https://m.edsoo.ru/af8b254
Hroro o pazneny 21
Paznen 3. UndopmaumoHHbIe TEXHOJIOTUH
| o[ 1
' P eero y CAMIHO https://m.edsoo.ru/af8b25f4
uHpopMauu
Hroro no pazneny 7
OBIIEE KOJIMYECTBO YACOB I1O 34 5 0



https://m.edsoo.ru/af8b25f4
https://m.edsoo.ru/af8b25f4
https://m.edsoo.ru/af8b25f4
https://m.edsoo.ru/af8b25f4
https://m.edsoo.ru/af8b25f4

11 KITACC

HaumenoBanue pa3aesioB U TEM

KoauuecTBO 4acoB
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IPOBEPSIEMBIE TPEBOBAHUSI K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM IPOI'PAMMBI

Kon [IpoBepsiembie TpeOOBaHUS K IPEAMETHBIM pe3yJIbTaTaM OCBOCHUS
MIPOBEPSEMOTO OCHOBHOI 00pa3oBaTeILHON IPOTrpaMMbl CPEHEr0 OOIIETro
TpeOoBaHuUs o0Opa3oBaHUs

1. 3HaTh (MMOHUMATh)
1.1 [TorrMaHwe OCHOBHBIX MPUHITUTIOB YCTPONUCTBA M (DYHKITMOHUPOBAHUS

COBPEMCHHBIX  CTAllMOHAPHBIX W  MOOWIBHBIX  KOMITBIOTEPOB;
TeHJICHIIMN  pa3BUTHUS KOMIIBIOTEPHBIX TEXHOJIOTHM; BiaJCHUE
HaBbIKAMU Pa0OTHl C OMEPAIMOHHBIMU CHUCTEMAaMHU U OCHOBHBIMU
BUJIAMH [TPOTPAMMHOT0 00ecIieueHus sl pelieHrs yueOHbIX 3a71a4 Mo
BBIOpaHHOM Crieluain3aIiu

1.2 Hamuuue mnpencraBineHuid o 0a30BbIX MPHUHIMIIAX OPraHU3AIUH
U (YHKIIMOHUPOBAHUS KOMITBIOTEPHBIX CeTel

1.3 [ToHMMaHnEe OCHOBHBIX MPUHIUITOB JUCKPETU3ALMH PA3IUYHbBIX BUIOB
uH(popManuu
1.4 [TonnmaHue 6a30BbIX AITOPUTMOB 0OPAOOTKM YUCIOBOW M TEKCTOBOM

uHdopMaIuu (3aIUCh YKCENl B TMO3UIUOHHON CHCTEME CUUCIICHHUS,
JETUMOCTh TIEIBIX YHCE; HaXOXICHWE BCEX IMPOCTHIX YHCENT B
3aIaHHOM JMarna3oHe; o0paboTka MHOTOPa3pSAIHBIX LEJbIX YHUCEN,;
aHaJIN3 CHUMBOJIBHBIX CTPOK M JPYTHX), aIrOPUTMOB IIOMCKA H
COPTHUPOBKHU

1.5 3Hanue (yHKIMOHATIbHBIE BOBMOXHOCTH HHCTPYMEHTAIBHBIX CPEACTB
cpeabl pa3paboTKu

1.6 BniasieHrie OCHOBHBIMM CBEJICHUSIMU O 0a3ax JaHHBIX, UX CTPYKTYpE,
CpelICTBax CO37aHusi U pabOThl C HUMU
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1.7

IToHumanre  BO3MOXXKHOCTEM UM OrFPAaHUYEHUM  TEXHOJOTHU
HMCKYCCTBEHHOTO HWHTEIUIEKTa B PA3JIUYHBIX OOJACTAX; HaJIUYHE
MpeCTaBICHUM 00 UCTIOIb30BaHUN HH(POPMAITMOHHBIX TEXHOJIOTUH B
pa3IMuUHBIX MpodecCHOHATIBHBIX cepax

1.8

Bianenue TeopeTHyecKuM annapaTroM, IMO3BOJISIOIIMM OCYLIECTBIISATh
IIPEACTABICHUE 3aJaHHOTO HATypPaJIbHOIO 4YHUCIA B PAa3IUYHBIX
CUCTEMAax CYHCIICHHUS; BBINOJHATh IPEOOpa3OBaHUsl JIOTUYECKUX
BBIPQXEHUM, HCIOJIb3ysl 3aKOHBI anreOpbl JIOTUKH; OIPEAEIATh
KpaT4alInii MyTh BO B3BEIICHHOM I'pade M KOTUUECTBO MyTeH MEXIy
BEpIIMHAMU OPUEHTUPOBAHHOTO AlMKINYECKOTro rpada

YMmeTh

YMeHue ucnoiab30BaTh KOMIBIOTEPHO-MATEMAaTUYECKUE MOJEIN ISt
aHanu3a OOBEKTOB U  MPOLECCOB:  (POPMYIHPOBATH  ILIEJNb
MOJICJTUPOBAHUS, BBINOJHATH aHAJIN3 PE3yJbTaTOB, IMOJYYCHHBIX B
XOZ€  MOJEIUPOBAaHUS;  OLEHUBATh  AJEKBATHOCTb  MOJIEJH
MOJICJIUPYEMOMY OOBEKTY WJIM IMPOLECCY; NPEACTABIATh PE3yIbTAThI
MOJIEJIMPOBAHUS B HAIJISIIHOM BUJIE

2.2

YMeHue Kiaccu(pUIUpOBaTh OCHOBHBIE 3aJjayd aHaiu3a JaHHBIX
(mporHo3upoBaHue,  KiIaccuPuKanus, KiIacTepusaius, aHaIu3
OTKJIOHEHUM); TMOHMMAaTh MOCJEIOBATEIIbHOCTh PEIICHUs 3a1a4y
aHaiM3a JaHHBIX: COOp TEPBUYHBIX JAaHHBIX, OYHMCTKA W OIEHKA
KauecTBa JIaHHBIX, BbIOOp U (WJIM) TOCTPOCHUE  MOJEIIH,
npeoOpa3oBaHUE MAHHBIX, BHU3yalIW3alUsl JAaHHBIX, HUHTEPHpETaIus
pe3yIbTaTOB

23

YmMenue omnpeneniarb HUHGOPMAIMOHHBIA  00BEM  TEKCTOBBIX,
rpaguueckux W 3BYKOBBIX JaHHBIX MPU 3aJaHHBIX MapaMeTpax
JTUCKPETU3ALMHU. YMEHUE ONPEACISITh CPEIHIOI0 CKOPOCTh Mepeaadn
JTAHHBIX, OIIEHUBATh U3MEHEHHE BPEMEHM Tepeayu Mpu U3MEHEHUHN
nH()OPMAITMOHHOTO 00BeMa JTAHHBIX M XapaKTEPUCTHUK KaHalla CBSI3U

24

YMeHue cTpouTh KO, 00€CTIeUNBAIOIINI HAUMEHBIITYIO BO3MOXKHYIO
CPEITHIOI0 JUTMHY COOOIICHUS TPU U3BECTHOM YaCTOTE CUMBOJIOB

2.5

YMeHue uCnoJib30BaTh MPU PEIIEHUH 33/1a4 CBOWCTBA MO3UIIMOHHOMU
3alUCH YUCEN, AITOPUTMBI TIOCTPOCHUS 3aMMCHU YK CIIA B MO3UIIMOHHOMN
CHUCTEME CUUCIICHUS C 3aJITaHHBIM OCHOBAHUEM U ITOCTPOCHUS YUCIIA 110
CTPOKE, COJIEprKAICH 3alMUCh ATOr0 YMCJA B MO3ULIMOHHON CHUCTEME
CUMCJIEHUSI C 3aJaHHBIM OCHOBAaHUEM;, YMEHHUE BBINOJIHATD
apu(pMeTHYeCKre ONepalvy B MO3UIIMOHHBIX CUCTEMaX CUUCIICHUS

22




2.6

YMeHUEe CTPOUTH JIOTUYECKOE BBIPAKECHUE B JU3BIOHKTUBHOU U
KOHBIOHKTUBHON HOpPMaJIbHBIX (opmax 1O 3adaHHON TalmuIe
UCTUHHOCTH; MCCIIEIOBaTh 00JIACTh HCTUHHOCTH BBICKa3bIBaHUS,
COJIEPIKAILIETO IIEPEMEHHBIE; pEIIaTh HECIIOXKHBIE JIOTUYECKHE
YpaBHEHUS

2.7

YMeHne pemarb aaropuTMUYECKUE 3a/1aud, CBS3aHHBIE C AHAIM30M
rpadoB (3a1a4u MOCTPOEHUSI ONTUMATILHOTO YT MEXKy BEpIIMHAMU
rpada, ompeneneHUs KOJWYECTBA PA3MUYHBIX IMyTEH MEXIy
BEpIIMHAMU OPUEHTUPOBAHHOTO AIIMKINYECKOTO Tpada)

2.8

YMeHHe HCTOIb30BaTh JEPEBbs MPU aHAIM3€ U MOCTPOECHUU KOJOB
U JUIsl IPEJICTaBICHNUS apU(PMETUUECKUX BBIPAKEHUM, TpU pELICHUU
3a/lad TOMCKAa U COPTHUPOBKH; YMEHUE CTPOUTH JIEPEBO UIPHI MO
3aJlaHHOMY  alNrOpUTMYy;  pa3pabarbiBaTb U OOOCHOBBIBATH
BBIUTPBIIIHYIO CTPATErHIO UTPbI
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YMeHue AHAJIM3UPOBATH AJITOPUTMBI C HCIIOJIB30BAHHCM Ta6JII/II_[
TpaCCUPOBKH, OIIPCACIIATH oe3 HUCIIOJIB30BaHUA KOMIIBIOTCPA
PE3YIbTAaThl BBIIIOJIHCHUA HCCIOXKHBIX IIPOrpaMM, BKIHOYAaKOIIHNX
HUKJIbI, BCTBJICHHA MW IOAIPOTIpaMMbI, IIpHW 3aAaHHBIX HCXOAHBIX
JaHHBIX

2.10

YMeHue omnpenensaTh CIOKHOCTh HM3y4aeMbIX B Kypce 0a30BbIX
aIrOPUTMOB  (CYMMHpPOBAHUE DJJIEMEHTOB MAacCHBa, COPTUPOBKA
MaccHuBa, TIepeOOpPHBIE AITOPUTMBbI, IBOMYHBIA TMOUCK) W TIPUBOIUTH
MPUMEPHI HECKOJBKUX aJITOPUTMOB PA3HOM CJIOKHOCTH JJISI PEIICHUSA
OJIHOM 3a7auu

2.11

Brnanenne yHWBEpPCAIBHBIM SI3BIKOM IPOTPAMMHUPOBAHHS BBICOKOTO
ypoBHsi (Ilackanb, Python, Java, C++, C#), npencraBieHUsSIMH O
0a30BBIX THIAX TAHHBIX U CTPYKTYpPax JIaHHBIX; yMEHHUE UCTIOIh30BaTh
OCHOBHBIC YIPABISIONINE KOHCTPYKIIMU; YMEHHE OCYIIECTBISAThH
aHaJIHM3 TIPEIOKCHHON MTPOTPaMMBI: ONIPEIEIATh PE3YIbTaThl PAOOTHI
MpOrpamMMbl TIPH 3aJIaHHBIX HCXOJHBIX JAHHBIX; OMPEAENATh, MPU
KaKUX HWCXOJHBIX JAaHHBIX BO3MOXKHO IIOJyYeHHE YKa3aHHBIX
PE3yIbTATOB; BHIABIIATH JaHHBIC, KOTOPHIC MOTYT IIPUBECTH K OITHOKE
B paboTe mporpaMmsbl; OPMYITUPOBATH MPEAJIOKEHUS M0 YITyUIISHUTO
IPOTrPaMMHOTO Koja

2.12

YMeHHne peanu30BbIBaTh Ha BBIOPAHHOM I HM3YYCHHS SI3BIKE
nporpammupoBanus Beicokoro ypoBHs (ITackans, Python, Java, C++,
C#) TumoBble  ANTOPUTMBI  OOpPaOOTKM  YHCEN,  YHUCIIOBBIX
MOCJICTIOBATEILHOCTEH W MAaCCHBOB: IPEICTABJICHUE YWCIA B BHUJIC
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HaOopa TIPOCTBIX COMHOXKHUTENEH;, HAXO0XKICHHE MaKCUMaIbHOU
(MUHUMAaTBHON) IU(PPHI HATYPAIBHOTO YHCIIA, 3aAMICAHHOTO B CUCTEME
CUMCJIEHUSI C OCHOBAaHWEM, HempeBblaomuM 10; BBIUHCICHHE
OOOOIIECHHBIX XapaKTEPUCTUK 3JIEMEHTOB MAacCHUBa WA YHCIIOBOM
IIOCJIEN0BATENBHOCTH (cyMMBlI, IPOU3BEIACHUS CPEIHETO
apu(PpMETUYECKOTO, MUHUMAJIBHOTO U MAaKCHMAaJIbHOTO 3JIEMEHTOB,
KOJIMYECTBA 3JIEMEHTOB, YJIOBIETBOPSIONIUX 33JaHHOMY YCIIOBHUIO);
COPTHPOBKY  DJJIEMEHTOB  MAacCHBa; yMEHUE  UCIIOJIb30BATh
B IIpOrpaMmMax JAaHHbIE PAa3JIMYHBIX THUIIOB C YYETOM OIpPaHUYEHUI Ha
JIMAna3oH UX BO3MOKHBIX 3HAYEHUH, IPUMEHSATh NPU PELICHUH 3a/1a4
CTPYKTYpBl JaHHBIX (CIUCKHU, CIIOBApH, CTEKH, OYEpPEIH, JIEPEBbs);
OPUMEHATh CTAHJApTHbIE M COOCTBEHHBIE MOJIPOrPaMMBbI JJIs
00pabOTKH YMCIIOBBIX JAHHBIX U CUMBOJIBHBIX CTPOK; HUCIIOJIb30BaTh
npu pa3zpaboTke NOporpaMMm OHOJUMOTEKHM MOANPOrPAMM; YMEHHE
WCIIONB30BaTh  CpEACTBA  OTIAAKM  TNPOrpaMM B Cpexe
IIPOrPaMMHUPOBAHMS

2.13 YMeHHe UCHoJIb30BaTh JJICKTPOHHBIC TAOMUIBI IS aHAIM3a,
MpeICcTaBICHUs U 00pa0OTKHU JaHHBIX (BKJIIOYasi BHIOOP ONTUMAIBHOTO
pelieHus1, NoI00p JIMHUK TPEHA, pEIICHUE 3a7a4 MPOTHO3UPOBAHU );
YMEHHUE MCIOJIb30BaTh TaOJWYHBIE (PESLMOHHbIC) 0a3bl JaHHBIX U
CIIPaBOYHBIE CUCTEMBI

2.14 YMeHue opraHu30BbIBaTh JTUYHOE HH(DOPMAITMOHHOE POCTPAHCTBO C
UCIIOJB30BAaHUEM PA3IMYHBIX CPEACTB HUGPOBLIX TEXHOJOTHIA;
MOHMMAaHUE BO3MOKHOCTEH HU(PPOBBIX CEPBUCOB T'OCYIAPCTBEHHBIX
yCIIyT, TUPPOBBIX 00pa30BATEIHHBIX CEPBUCOB

HEPEYEHDb 23JIEMEHTOB COIAEPKAHUS, TPOBEPAEMbBIX HA EI'D IO
NHPOPMATHUKE

Kon [IpoBepsieMblii 3IEMEHT COJICPIKAHUS
1 [Mudposas rpaMOTHOCTH
1.1 OCHOBHBIE ~ TEHIACHUWHM  PA3BUTHUS  KOMIBIOTEPHBIX  TEXHOJOTHIA.
[TapannenbHbie BBIYHCIICHUSL. MHorormnpoueccopHbie CHUCTEMBI.
PacnpeneneHHpie BBIYMCIUTEIBHBIE CUCTEMbl M 00paboTka OOJBIINX
JAHHBIX
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1.2

[IprHIMIBI TOCTPOEHUS U alNapaTHbIE KOMIIOHEHTHI KOMIIBIOTEPHBIX CETEH.
CeteBbie npoTokonbl. Cetb MuTepHeT. Anpecanusi B cetd HHTEpHET.
[Tporokomnsr cteka TCP/IP. Cuctema momenusix umeH. Pasnenenue IP-cetn
HAa MOJICETHU ¢ IIOMOUIBIO MACOK MOJCETEN
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1.3

daitnosas cucrema. [louck B ¢aitnoBoit cucteme. IlpuHnumel pa3menieHus
U UMeHoBaHus ailyioB B JoJroBpeMeHHoM mamsaTH. I11aGmoHsI
JUTSL OTIMCAHUA rpyi (aiiyioB

1.4

CkopocTh  mepenayd  JaHHbIX. 3aBUCUMOCTb  BPEMEHU  IEpeladu
0T UH(GOPMALIMOHHOTO 00BEMa TaHHBIX U XapaKTEPUCTUK KaHaJa CBSI3U

1.5

[IudpoBanne mnanHBIX. CUMMETPUYHBIE W HECUMMETPUYHBIC IIHQPHIL.
[udper npocroit 3amensl. [udp Llesapsa. [udp Buxenepa. Anroputm
mudpobanus RSA

1.6

Kompl, mo3Bosstonyre o0HapyKUBaTh U UCTIPABIATH OMIMOKH, BO3HUKAIOIIUE
npu nepenade  gaHHbIX. PaccrosHme  Xommunara.  Koamposanue
¢ noBropeHueM o6utoB. Konpl XaMMuHra

Teopernyeckre 0CHOBBI HHPOPMATUKU

2.1

JIBonuHOe KOoaUpoBaHHWE. PaBHOMEpHbIE UM HEPABHOMEPHBIE KOJIBI.
JlexoaupoBanue cOOOILIEHUM, 3alMCAHHBIX C MOMOIIBI0 HEPABHOMEPHBIX
Ko0B. YcnoBue Pano. [locTpoeHrne 0OJTHO3HAYHO JIEKOJIUPYEMBIX KOJIOB C
MTOMOIIBIO JIepeBa

2.2

Teopernyeckue moaxoapl K OlEHKE KojudecTBa uMHbopmaruu. ExuHUIb
M3MepeHus KoaudecTBa HHPopmanuu. A(QaBUTHBIA MOAXOA K OIECHKE
KonuuecTBa MHpopMaruu. 3akoH aaautuBHocTu uHGopmanuu. Dopmyna
Xaptimm. Uadopmarus u BepositHocTh. Dopmyra [llennona
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CucteMbl cuucieHus. Pa3BepHyTas 3amuch UEIbIX U JAPOOHBIX YHCEN
B TIO3UIIMOHHON cucteMe cuuciacHus. CBoMcTBAa MO3UIIMOHHON 3aIlMCH
gucjaa: KOJWYECTBO IMPp B 3alMCH, MPU3HAK JICIMMOCTH 4YHCIa Ha
OCHOBAHUE CUCTEMBbI CUHUCJICHUA. AJITOPUTM NEPEBOJA LIEJIOro yucia u3 P-
WYHOW CHUCTEMBI CUHCIICHUA B ACCATUYHYIO. AJITOPUTM MEPEBOJIA KOHCUHOU
P-nuHoli npoOM B jAecATHYHYIO. AJNTOPUTM IEpeBOaa IEJIOr0 Yhciaa W3
NECSITUYHOM CHUCTEMBbI cuncieHus B P-uunyto. IlepeBox kKoHeuHOH
necsaTudHOM  npobu B P-munyro.  JIBomyHas, = BOChbMEpHUYHAs
YW IIECTHAALIATEpPUYHAS] CHUCTEMbl CUHUCICHMS, CBSI3b MEXKAY HHUMM.
ApudmeTnyeckue oneparuy B MO3UITMOHHBIX CHCTEMaX CUMCIICHUS
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TpOI/I‘—IHaSI YpPaBHOBCHICHHAA CHUCTCMa CHHCJICHUA. I[BOI/I‘-IHO—ILGCHTI/I‘-IHEI}I
CHUCTEMA CUHCICHUA

2.5

KomupoBanune tekctoB. KomupoBka ASCII. OpHOOalTHBIE KOJIWPOBKHU.
Crangapr UNICODE. KoaupoBka UTEF-8. Onpenenenue
HH(POPMAITMOHHOTO 00beMa TEKCTOBBIX COOOIICHMIA

2.6

KonupoBanue wu3oOpakenuit. Onenka HWHGOPMAIIMOHHOTO  o0beMa
rpauYecKuX JaHHBIX MPHU 33JIaHHBIX Pa3pEIICHUH U TIIyOMHE KOJUPOBAHHS
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uBeta. LIBeToBbIe MOIEH.
Konuposanue 3Byka. OnieHka HHGOPMAITMOHHOTO 00beMa 3BYKOBBIX JJAHHBIX
P 3aJJaHHBIX YACTOTE IUCKPETU3AIMU U PA3PSATHOCTH KOJUPOBAHUS

2.7

Anrebpa noruku. [loHsThe BbIcKa3piBaHMs. Bpicka3piBaTenbHbIE (HOPMBI
(npeaukatsl). KBaHTOpBI CyIlIeCTBOBAHUS U BCEOOIIHOCTH.

Jlornueckue omnepauuu. Tabauipl UCTUHHOCTH. Jlormueckue BbIpaKEeHMS.
Jlornueckme  ToxzecTBa.  Jlormueckne ~— omepanMM M ONEpPALUHU
HaJl MHOKECTBaMH.

3aKOHbI anreOpbl JOTUKU. DKBHBAJICHTHbIE MPeoOpa3oBaHUs JIOTUUYECKUX
BbIpakeHU. Jlornueckue ypaBHEHUs U CUCTEMbl YpaBHEHUIA.

Jlornueckue GyHKIMU. 3aBUCUMOCTb KOJIMYECTBA BO3MOKHBIX JIOTUUYECKUX
(YHKIMI OT KOJIMYEeCTBA apryMEHTOB.

Kanonmnueckue GopMbl TOTMUECKUX BBIPAKEHUN

2.8

COBGpHIGHHBIG AU3BIOHKTHUBHBIC KOHBIOHKTHBHBIC HOPMAJIBHBIC (bOpMI)I,
AJITOPHUTMBI UX ITOCTPOCHHUA 110 Ta6HI/I]_I€ HCTHMHHOCTH
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Jlornueckue »neMEHTBHI B cocTaBe Kommbrorepa. Tpurrep. Cymmarop.
MHoropa3zpsasslii cymmarop. [loctpoeHne cxeM Ha JOTMYECKHUX JIEMEHTAX
10 33IaHHOMY JIOTHYE€CKOMY BBIPa)KEHHUIO. 3aITUCh JIOTUYECKOTO BBIPAKEHUS
I10 JIOTUYECKOU CXEME

2.10

Mopnenu u MogenupoBanue. Llenn monenupoBaHus. AJIEKBaTHOCTb MOJEIIN
MOJEIUpYyeMOMY OO0BEKTy win mnponeccy. dopmanuzanus NPUKIATHBIX
3a1ad.

[IpencraBienne pe3yiabTaTOB  MOJEIMPOBAaHUS B BHUAE, YI0OHOM
U1 BOCTIpUSITUS YesioBeKoM. ['paduyeckoe npeacTaBiIeHne JaHHBIX (CXEMBI,
Ta0UILBL, TpaUKn).

2.11

[IpencraBieHne LENBIX YKCEN B MAMATH KOMObIOTEpPA. OrpaHUYEHHOCTH
JAaIa30Ha YUCEJ TP ONPAaHUYECHUM KOJIMYeCcTBa pa3psaoB. [lepenonnenne
pa3psTHOM ceTKW. be33HakoBble W 3HAKOBBIC JaHHBIC. 3HAKOBBIN OWT.
JIBOMYHBIN JOTIOJTHUTEIBHBIN KO OTPULIATEIBHBIX YUCEIL.

[TobutoBble Jormyeckue omneparuu. Jlormdyeckuid, apudmeTHdecKuit
1 nukiandeckuit casury. IudpoBanue ¢ MOMOIBI0 TOOMTOBOM OmepaIuu
«uckiarovaromniee I

2.12

HpC}ICTaBHCHI/Ie BCUICCTBCHHLIX 4YHCCI B IIaMATH KOMIIBIOTCPA. 3Haan.Ia$I
4acTb W MOpSAAOK 4YHCIIA. I[I/IaHaSOH 3HAYCHUM BCHICCTBCHHBIX YHCCII.
HpO6J’ICMBI XpaHCHUA BCHICCTBCHHBIX YHCCJI, CBA3AHHBIC C OI'PaHMYCHHUCM
KOJIMYCCTBA pa3psad0B. Breimonnenue onepaunﬁ C BCIICCTBCHHBIMHA YHCJIaMU,
HaKOILJICHHUE OITHOOK IIPpHU BBIYUCJIICHUAX
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2.13

I'padsi. OcHoBHBIE OHSTHS. Buasl rpadoB. Onucanue rpadoB ¢ TOMOIIBIO
MaTpUll CMEXHOCTH, BECOBBIX MAaTpHI], CIIHCKOB CMEXHOCTH. PelmieHue
AITOPUTMHYECKUX 3a/1ad, CBSA3aHHBIX C aHAJIM30M TpadoB (IOCTPOEHUE
ONTUMAJIBHOTO MYyTH MEXKIY BEepIIMHAMU rpada, ompeaeneHue KOJInIecTBa
Pa3IMYHBIX MYTE€W MEXKIY BEPIIMHAMH OPUEHTUPOBAHHOIO AUKIMYECKOTO

rpada)

2.14

HepeBnsi. bunapuoe aepeBo. [epeBbs momcka. CrocoObl 00xoma aepeBra.
[MpencraBneHre  apu(METHYCCKUX  BBIpAXCHMH B BHIE  JIEpeBa.
Hcnonp3oBanne rpadoB U AepeBbEB IIPH ONMMCAHUU 0OBEKTOB M IPOIIECCOB
OKPY’KaIoIIero Mupa

2.15

JIuckpeTHble UTPHI JBYX WIPOKOB C TMoJiHOM mHpopmarueit. [loctpoenue
JepeBa mepedopa BapUAHTOB, OIMKCAHUE CTPATETUM WIPhl B TaOIUYHOM
dbopme. BeIUrphIllIHbIE U TPOUTPHIIIHBIC TO3UIIUU. BBIMTPHIIITHBIE CTPATETUN

2.16

CpencTBa HMCKYCCTBEHHOTO HHTeIUieKTa. MaeHTudukamus u  HOUCK
U300paKEeHUM,  pacrmo3HaBaHue  JuIl.  Vcrmonb3oBaHME ~ METOJIOB
MCKYCCTBEHHOTO MHTEJUIEKTa B OOydyaromux cuctemax. Mcmoab3oBaHue
METOJIOB UCKYCCTBEHHOTO MHTEIIEKTa B pOOOTOTeXHUKE. MIHTEpHET Bellei.
Heitponnsie cetn

AJTOPUTMBI U IPOrPaMMUPOBAHUE

3.1

Qopmanmu3anuss  NOHATHS — anroputMa. Mammnaa  TeropuHra — Kak
YHUBEpCAJIbHAs MOJENb BEIYMCIICHUN

3.2

OreHka CIIOKHOCTH BBIYUCIICHUH. Bpemsi paboThl 1 00BEM HCIIONB3YyEMOM
MaMsATH, WX 3aBUCUMOCTh OT pa3Mepa HUCXOAHBIX HOaHHbIX. OueHKa
ACUMIITOTUYECKON CIIOKHOCTU aJITOPUTMOB. AJITOPUTMBI TOJTUHOMHUATBLHON
cnoxxkHoctu. IlepeGopHbie anroputmel. [IpuMepbl pa3aMYHBIX aITOPUTMOB
pelIeHUsI OJHOM 3aJ]a4i, KOTOPbIE UMEIOT PA3JIMYHYIO CIIOKHOCTD
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Omnpenenenre BO3MOXXHBIX PE3yJBTaTOB PabOTHl MPOCTEHINX aJTOPUTMOB
VOpaBIEHUS  UCHOMHUTENISIMA W BBIYHCIUTENBHBIX  aJTOPUTMOB.
Onpenenenre UCXOAHBIX JTAHHBIX, NMPU KOTOPHIX aJTOPUTM MOKET AaTh
TpeOyeMbIil pe3yabTaT

3.4

AnropuTmMbl 00pabOTKH HATYpaJbHBIX YHUCEN, 3alMCAHHBIX B TO3ULIMOHHBIX
CHUCTeMax CUMCIEHHS: pa30MeHHEe 3alucu 4YKcilia Ha OTIENbHbIC LHHU(PHI,
HAXOXKJIEHUE CYMMBbI U MPOU3BEAEHUS UG, HAXOXKIECHUE MaKCUMAJIbHON
(MUHUMAaBHOW) LHUQPEIL.

[IpeacraBnenue yncia B BUaAe HaOOpa MPOCTHIX COMHOXKUTENEH. AJTOPUTM
OBICTPOrO BO3BEACHUA B cTeneHb. [IOMCK MpOCThIX 4YMcen B 3aJaHHOM
JMana3oHe ¢ IOMOIIBIO AITOPUTMA «peleTo JpaTocheHar
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3.5

MHuoropa3psiaHbie LIeble Yncia, 3aa41 JTUHHONW apu(METHKU

3.6

S3pik mporpammupoBanusi (Ilackans, Python, Java, C++, C#). Tumnsi
JAHHBIX: [EJIOYHCIIEHHBIC, BEIIECTBEHHbIC, CHUMBOJIbHBIC, JIOTUUYECKUE.
Bernenuss. Cnoxubsie ycnoBus. Huxnsl ¢ ycinoBuem. Ilukisl mo
IIEPEMEHHOM.

OOpaboTka naHHBIX, XpaHsmmxcs B (daitnax. TexcroBble W JABOMYHBIC
¢aitnbl. daiinoBbie nepeMenHble ((aiiaoBbie yka3zatenu). Utenue u3 ¢aiina.
3anuch B daiii.

Pa3buenune 3amaun Ha mnox3amaun. [loamporpamMmbl (TpolEAyphl U
¢yukmun).  Mcmonb3oBaHwe ~— CTaHAApTHOM ~ OMOIMOTEKM  sI3bIKa
IPOrpPaMMHUPOBAHUS

3.7

Pexypcus. PexypcuBHble npouenypsl U GpyHkuuu. Mcnonb3oBaHue creka
JUIsl OPTaHU3ALMH PEKYPCUBHBIX BBI30OBOB

3.8

Yucnennsle MmetoAbl. TouHoe U OpUOIMIKEHHOE pELICHUS 3aJauu.
YucneHHoe pelleHre YpaBHEHUH C TMOMOINBIO Mojabopa mMapamerpa.
YuclieHHbIE METOJbl pEIICHUS YpaBHEHWI: MeEToj Iepedopa, METoA
HNOJIOBUHHOTO jeneHus. [IpubnmkeHHOe BBIYUCIEHUE JJUH KpPUBBIX.
Breruucnenue mionianei (Guryp ¢ mOMOUIBIO YHMCIEHHBIX METOAOB (METOJ
OpSIMOYTOJIBHUKOB, MeTon Tpaneuuii). Ilonck makcumyma (MHHHMyMa)
(YHKIIMHM OAHON EPEMEHHOM METO/10M MOJIOBUHHOIO JI€IECHUS
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OG6paboTka CHUMBOJIBHBIX JIaHHBIX. BcTpoeHHble  (QYHKIUU  sI3bIKA
MpOTPaMMUPOBAHUs ISl OOpa0OTKA CHUMBOJIBHBIX CTPOK. AJITOPUTMBI
00pabOTKN CUMBOJILHBIX CTPOK: MOICUET KOJIMYECTBA MOSIBJICHUI CUMBOJIA B
CTpOKe, pa30MeHHe CTPOKH Ha CJoBa MO MPOOEIbHBIM CHUMBOJIAM, TOHMCK
MOJCTPOKM BHYTPU JaHHOW CTPOKHM, 3aM€Ha HAWJECHHOW MOJCTPOKH Ha
Ipyryro CcTpoky. ['eHepammsi Bcex CJIOB B HEKOTOpoM aidaBure,
YAOBJIETBOPSIONIMX 3aJaHHBIM orpaHudeHusM. [IpeoOpa3zoBanue umucia B
CUMBOJIBHYIO CTPOKY U 00OpaTHO

3.10

MaccuBel W MOCJHENOBATEILHOCTH 4YHCENl. BplunciieHue 0000IIEHHBIX
XapaKTEPUCTHK 3JEMEHTOB MAacCHBa WJIM YHCIOBOM MOCIIENOBATEIBHOCTU
(cyMMbl, TIpPOU3BEACHUS, CpeIHEro apupMeTHYecKoro, MUHUMAIIBHOTO U
MaKCUMAaJbHOTO 3JIEMEHTOB, KOJIMYECTBA 3JIEMEHTOB, YJIOBJIETBOPSIOLIUX
3aIaHHOMY YCJIOBHIO). JIMHEWHBIM MOUCK 3aJaHHOTO 3HAYEHUS B MACCHUBE.
AJTOpUTMBI pabOTHI C 3JIEMEHTAMU MacCHUBa ¢ OJAHOKPATHBIM MPOCMOTPOM
maccuBa. CopTHpoBKa OJHOMEpPHOro MaccuBa. IIpocTeie  MeTOABI
COPTUPOBKU (METOJI My3bIpbKa, METOJ BbIOOpA, COPTHUPOBKA BCTABKAMH).
CoprtupoBka ciausiHueM. bBpICTpass copTUpoBKa MaccuBa (aJIrOpUTM
QuickSort). J[Bon4yHBIN TOUCK B OTCOPTUPOBAHHOM MacCCUBE
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3.11

JIByMepHbIe MaccuBBI (MaTpHIlbl). AJTOPUTMBI OOpPaOOTKU JABYMEPHBIX
MAacCHBOB: 3alOJHEHHE JBYMEPHOTO YHCIOBOTO MAacCHBa IO 3aJaHHBIM
npaBWjiaM, TIOMCK DJJEMEHTa B JIBYMEPHOM MAacCHBE, BBIUHCIICHUC
MakcuMyMma (MHHHUMYMa) W CYMMBI JJICMEHTOB JIBYMEPHOTO MAacCCHUBa,
NepecTaHOBKa CTPOK U CTOJIOLIOB ABYMEPHOI'O MacCUBa

3.12

CnoBapu  (accolMaTHBHBIC MAaCCHUBBI, OTOOpaKeHHSs). XOII-TaOJHUIIBI.
[TocTpoenue andaBUTHO-YACTOTHOTO CIOBAPS AJISl 33JaHHOTO TEKCTa

3.13

Crexku. AHanu3 MNpPaBUIBHOCTH CKOOOYHOTO BbIpakeHHs. Bprunciienue
apu(pMETUYECKOTO BBIPAKEHHUSA, 3alKMCAHHOTO B TIOCTPUKCHON (opMme.
Ouepenu. Mcnosb3oBaHuE oYepean Il BpEMEHHOIO XPaHEHUS JaHHBIX

3.14

Anroputmel Ha rpadax. [locTpoeHrne MUHMMAJIBHOTO OCTOBHOTO JepeBa
B3BEIICHHOTO  CBSI3HOTO  HeOopueHTupoBaHHOro rpada. KommuectBo
PAa3IMYHBIX MyTEH MEXIAY BEPIIMHAMUA OPUEHTUPOBAHHOTO ALUKIMYECKOTO
rpada. Anroput™ JleikcTps

3.15

JlepeBbs. Peannszanus qepesa ¢ MOMOLIBIO CCBIIIOYHBIX CTPYKTYP. JIBOn4YHBIE
(Ounapusie) nepebs. [locTpoenue aepeBa i 3aJaHHOTO apU(PMETHUECKOTO
BbIpaKeHHs. PeKypcuBHbBIE anropuTMbl oOxoma aepeBa. Mcnosb3zoBanue
CTeKa M odepean s 00xoaa aepeBa

3.16

JlnvHamMu4yeckoe  IPOrpaMMHMpPOBAaHHME KaKk METOJ  pELICHUs  3a1ay
C COXpPaHEHHUEM IPOMEXKYTOUHBIX pPE3YyJbTATOB. 3aJauM, pPEIIAEMbIE C
MOMOILBIO JUHAMUYECKOTO MTPOTPAMMHPOBAHUS: BEIYMCICHUE PEKYPCUBHBIX
GyHKIMN, TOICYET KOJIMYECTBa BAPUAHTOB, 33/1a4U ONITUMU3AINH

3.17

[TonsiTHE 06 0OBEKTHO-OPUEHTUPOBAHHOM MPOrpaMMHUpPOBaHruU. OOBEKTHI U
kinaccel. CBoiicTBa M MeTOAbl 00BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIM
aHanu3. Pa3paboTka mporpaMM Ha OCHOBE OOBEKTHO-OPUEHTHPOBAHHOTO
noaxoja. MHkancymnsus, HaclieIoBaHue, MOJUMOphu3M

HNupopmaniioHHbIe TEXHOJIOTUU

4.1

Ananu3 nanHbix. OCHOBHBIE 3a/lauM aHAIW3a JAHHBIX: MPOTHO3UPOBAHHUE,
KJ1accuukanms, KJIACTEpHU3alIHs, aHAJIN3 OTKJIOHEHUH.
[TocnenoBaTenbHOCTh pEIICHUS 3a/Ja4 aHalv3a JaHHBIX: COOp MEePBUYHBIX
JTAHHBIX, OYMCTKA M OIlCHKA KayeCTBa JIAHHBIX, BHIOOP M (MJIM) TOCTPOCHHE
MOJIeIH, PeoOpa3oBaHNe JAaHHBIX, BU3yaIM3aIUsl IaHHBIX, HHTEPIIPETaIUs
pe3yabTatoB. [IporpamMmmubie cpeacTBa u IHTEpHET-CEPBUCHI JIJ1s1 00pabOTKH
Y TIpe/ICTaBJICHUs aHHbIX. bosbiue nanupie. MammHaHOe 00y4eHHe

4.2

AHau3 JaHHBIX ¢ TTOMOIIBIO 3JICKTPOHHBIX Ta0JIUII. BEIYrCIIeHHEe CyMMBI,
cpemHero apudMeTHdecKoro, HauOONBIIEr0 (HAMMEHBINETO) 3HAYCHUS
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nuana3oHna. Berarcnenue ko3 puiueHTa KOppensuuu IByX psAI0B JaHHBIX.
[TocTpoeHue cTo0UaThIX, JIMHEHUATHIX M KPYTOBbIX quarpamm. [loctpoenue
rpadpukoB  Qynkumii. [lombop nuHMM  TpeHAa, pelIeHHe 3aaad
NpOrHO3MpOBaHus. Peenne 3a1a4 ONTUMHU3AIKHN C TIOMOIIBIO AJIEKTPOHHBIX
TaOJIHUIL

43

JluckpeTusanuss Mpu MaTEMaTUYECKOM MOJEIUPOBAHUM HEMPEPHIBHBIX
npoieccoB. MoaenrpoBaHue IBMKEHHS. MoenupoBaHie OMOJOTHYECKHX
cucteM. MareMaTuyeckue MOJed B JKOHOMHKE. BhruuciauTenbHble
AKCIIEPUMEHTBI ¢ MojemsiMu. OO0paboTka pe3yabTaToOB AKCIEPUMEHTA.
Meron HauMmeHbIIMX KBaApaTroB. OIlEHKa YHCIOBBIX MapaMETPOB
MOJIETTUPYEMBIX 0OBEKTOB U MIPOIIECCOB. BoCcCTaHOBIIEHHE 3aBUCUMOCTEH 110
pe3yibTaTam 3KCIEepUMEHTa

4.4

BepositHocTtHeie  moaenu.  Mertoasl  Monte-Kapno.  MiMutanuoHHoe
MozenupoBaHue. CHCTEMbI MACCOBOTO OOCTYKMBaHUS

4.5

Tabnuunsie (pensitvoHHBIC) 0a3bl MaHHBIX. Tabnuia - TpelcTaBlieHUE
cBeJieHni 00 oqHOTHITHBEIX 00bekTax. [lone, 3anmmch. Kirrou Tabnunel. Padora
C TOTOBO 0a30i1 TaHHBIX. 3anofHeHUe 0a3bl JaHHBIX. [loKCK, COpTUPOBKA U
buabTpanMs JaHHBIX. 3ampochkl Ha BBIOOPKY JIaHHBIX. 3ampochl C
napamMeTpamu. BerauciasieMble oS B 3ampocax.

MHoroTtabiuunble 0a3bl JaHHBIX. THUMBI CBSI3eH MEXIy TaOJIUIIaMH.
Buemnuit kirou. [{enocTHOCTE 6a3bl JaHHBIX. 3aMIPOCHl K MHOTOTA0IUYHBIM
0azaM JaHHBIX

4.6

TekctoBelii mpoueccop. Cpenacrsa IMOMCKa M aBTO3aMEHBI B TEKCTOBOM
npoueccope. CTpyKTypHpOBaHHBIE TEKCTOBBIE JTOKYMEHThl. (CHOCKH,
ornaBieHue. IlpaBuia UWUTUPOBAaHUS HUCTOYHUKOB U O(opmIiIeHUS
OoubMorpadUUeCKux CChUIOK
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YYEBHO-METOJAUYECKOE OBECHEYEHUE OBPA3OBATEJLHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIVISI VUEHUKA

1. Cemakun U. I'., leuna T. 1O., lllectakoBa JI. B. Undopmaruka. bazosbrit
ypoBeHb: yueOHuk s 10 kimacca . — M.: BUHOM. Jlaboparopusi 3HaHui,
2017.

2. Cemaxun U. I'., Xennep E. K., lllecrakoBa JI. B. Mudpopmaruka. bazosbrit
ypoBeHb: yueOHuK misi 11 xkmacca — M.: BUHOM. JlabopaTtopus 3HaHU,
2017.

3. Caittr ®LUIUOP http://fcior.edu.ru

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU
HUHTEPHET

Unmepnem-pecypcot ona noocomosku k EI'D u OI'D
https://www.kpolyakov.spb.ru/- caiita IlomskoBa K.}O., ydueOGHO-MeTomamueckue
MaTepuaibl s yautens uHbopMmatuku, pazoop 3aganuit OI'D u EI'D, 6onbinas
OnbIMoTeKa 3aJJaHuii, TPEHUPOBOYHbBIE TECTHI;

https://kompege.ru/ - caiir A. KabaHoBa, BUACOJEKIMU C Pa30OpOM 3aJaHU
kaxjaoro tuna EI'D no undopmatuke, 0a3a 3a1aHuii, OTKPBITBINA KYpC;
https://stepik.org/course/63085/syllabus  -31€KTpOHHBIA Kypc ISl HAUMHAKOLIUX
«Maau-xypc nporpaMmupoBanus Ha Pythony;

http://gia.edu.ru/- opurmansueiit uHGopmManmonHsiii mopran ['MA 9 knacc;
http://www.ege.edu.ru — opurnansubiii ”HPopMaMOHHBIN opTan EI'D;
http://fipi.ru/ — caiit denepadbHOTO HMHCTHTYTa TEAArOTMYECKUX HW3MEPCHUI,
TpeHaxkepbl 1t oarotoBku K EI'D u OI'D B KOMIbIOTEpHOM (popMe, HABUTATOPHI
JUIST CAaMOCTOSTENbHOM IToATOTOBKH K [ A

https://inf-ege.sdamgia.ru- pazoop 3amanuii EI'D, TpenupoBounbie online-
TECTHI,

https://inf-oge.sdamgia.ru/ - pa36op 3aganuii OI'D, TpeHUPOBOYHBIE Online-TeCTHI.
http://labs-org.ru/ - BUACYpOKH, TEOPETUUECKUN MaTepual, pa3doop 3aganuit OI'D u
EI'D

DekmpoHHble 00pazoeamenvhble pecypcyl no UHpopmamuxe
https://ejudge.cfuv.ru - onumnuaas! o nporpamMmupoBanuio B Pecniyonuke Kpbim,

3aJIaHUsI MYHUIIATIAILHOTO U PECIyOJIMKAaHCKOTO 3TanoB Beepoccuiickoi
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OJIMMITNA/IbI MIKOJIbHUKOB I10 ITPOTPAMMUPOBAHWIO IIPCABIAYIINX JICT, OHJIATHOBAs

CHUCTEMa ITPOBCPKU BLITIOJIHCHUA 3aHaHHﬁ, NOArOoTOBKA IIKOJBHUKOB K
OJIMMITNagaM I10 IMIPOrpaMMHPOBAHUTO,

https://ideone.cony/ - oHnaitHOBasi cuUcTEMa MPOTPaAMMHUPOBAHUS, KOMITHIISTOPHI

JJI1 JIFO0O0T0 S3BIKa IMporpaMMHpPOBaHUS;

http://acmp.ru- mkoja MporpaMMHCTa, aJTOPUTMbI PEIICHUS OJTUMITHATHBIX

3a/1a4, OHJIAHOBAs CUCTEMA IIPOBEPKH BBIMTOJTHEHUS 3a/IaHU;
http://informatics.mccme.ru -qucTaHIIMOHHAS TTOATOTOBKA MO0 MHGOPMATHKE;
http://www.rosolymp.ru — caiit Bcepoccuiickoi olMuMIuabl MKOJIbHUKOB;
https://www.kpolyakov.spb.ru/ — caiiT yautens uHpopMaTUKU, aBTOpa Y4€OHUKOB
FO.K.ITonsikoBa, MeToAMYECKHEe MaTEPHAIbI JIJIs YAUTEIIS;

http://acm.timus.ru/ - 3a7a41 COPEBHOBAHUI IO CIOPTUBHOMY

IPOrpaMMUPOBAHUIO C TpoBepsitoliel cucteMoit — TimusOnlineJudge;

AOKYMEHT MOANmMCAH
QNEKTPOHHOW NOAMUCHIO

CepTtudpukat: 6F5BCBAF153004F40308444B4FDC892F

Bnapeneu: MYHULIMMANBHOE BIO[XXETHOE OBLEOBPA3OBATENBHOE
YUYPEXIOEHWE rOPOOA KEPYM PECMNYB/IVKM KPbIM "LLKOJIA Ne 12 UMEHW
FEPOA COBETCKOIO COKO3A H.A. BENIAKOBA"

[eiictBuTeneH: ¢ 28.08.2026 fo 21.11.2027
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