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PABOYAS ITPOTPAMMA I10 YYHEBHOMY ITPEJIMETY
«(MHOOPMATUKA» (YT'JIYBJIEHHBIM YPOBEHD)

INOACHUTEJBHAS 3AIINCKA

[Iporpamma no uHbopmaruke (yrryOJE€HHBIN YPOBEHb) HA YPOBHE CPEIHETO
oO1rero o0pazoBanus pazpaboTaHa Ha OCHOBE TPEOOBaHUI K pe3y/ibTaTaM OCBOCHHUS
OCHOBHOM 0Opa3oBaTelIbHOW MpOrpaMMbl CpeAHero oOIiero oOpa3oBaHus,
npenctaBieHHbix B @I'OC COO, a Takke ¢enepanbHON paboueit mporpamMmbl
BOCITUTAHHUS.

[Iporpamma o undopmaruke Ja€T MpeICcTaBICHUE O LEIIX, 00IIel CTpaTeruu
oOyueHus, BOCIUTAHUS U Pa3BUTHsI 00yUJalOIIMUXCs CPEACTBAMHU Y4eOHOTO NpeaMeTa
«Mapopmatuka» Ha yrIyOlNEHHOM YypOBHE, YCTaHABIMBAET O0S3aTEIbHOE
IPEIMETHOE COJEPKAHKE, MTPEAYCMATPUBAET €T0 CTPYKTYPUPOBAHKE IO pa3jiesiaM
U TeMaM Kypca, OIpelessieT paclpeielieHue ero mo kjaccaMm (rogam H3y4yeHus),
Na€T MpUMEPHOE paclpeesieHue Y4YeOHbIX YacoB IO TEMaTHYECKUM pasjesiaM
Kypca U pEKOMEHIyeMylo (IIPUMEpPHYI0) IOCIEI0BATEIbHOCTh UX H3YyUEHHUS C
y4ETOM MEXKIPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBA3€H, JIOTUKH Y4€OHOIro
MpoIiecca, BO3PACTHBIX 0COOEHHOCTEN 00yYarOIIUXCH.

[TporpaMma 1o nHpoOpMaTHKE ONpPEAEseT KOJTNIECTBEHHbIEC U KaYeCTBEHHbBIE
XapaKTEepUCTUKHU y4eOHOro MaTepuaia JUisl KaKJI0ro roja W3y4yeHus, B TOM YHCIIe
JUISL COJEPIKATEeIbHOTO HAMOJIHEHUsS PA3HOTO BUAA KOHTPOJS (IIPOMEXKYTOYHOU
arTecTaly 00y4JaronXcs, BCEPOCCUNCKUX MPOBEPOUHBIX padOT, TOCYIAPCTBEHHOM
UTOTOBOM arrtectanuu). [Iporpamma mo wH(opMaTuke SIBISETCS OCHOBOM ISt
COCTaBJICHUSI ABTOPCKMX YYEOHBIX TMpOrpaMM U Y4YEOHUKOB, IOYPOUYHOIO
TUTAHUPOBAHUS Kypca YUUTEIEM.

HNudopmaruka B cpeaaeM o01eM 00pa3o0BaHUU OTPAKAET:

CYIUHOCTh MH(OPMATUKK KaK HAyYHOM JUCHUIUIMHBL, HW3y4Yarolleu
3aKOHOMEPHOCTHU MPOTEKAHMS U BO3MOKHOCTH aBTOMAaTU3alMU UH(YOPMALTMOHHBIX
IIPOLIECCOB B PA3JIMYHBIX CHUCTEMAX;

OCHOBHBIE  OOJacTM  TpPUMEHEHUs  HHPOPMATUKHU, TPEKIE  BCETO
MH(OPMALIMOHHBIE TEXHOJIOTHH, YIIPABICHHUE U COLMAIbHYIO chepy;

MEXIUCIUIUIMHAPHBIA ~ XapakTep HMHQOPMATUKM U HHPOPMALMOHHOU
NEeATEIbHOCTH.

Kypc undopmaruku st ypoBHS CpeaHEro o0Imero o0pa3oBaHUs SBIISCTCS
3aBEpIIAIOIIMM JTAlOM HENPEPHIBHOM MOATOTOBKH 0O0ydarolmuxcs B 001acTu
MH(OPMATUKHU U UHPOPMAITMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJIOTUH, OUPAETCS Ha
coiep;KaHne Kypca MHPOPMATUKN YPOBHS OCHOBHOTO 00111€r0 00pa30BaHUSI U OTIBIT



MOCTOSTHHOTO TPUMEHEHUs WH(GOPMAIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHH,
JAET TEOPETUUECKOE OCMBICIEHUE, HHTEPIIPETALIMIO U 0000IIEHHE 3TOrO ONBITA.

PesynbraTel  yrmyOnm€HHOTO  YpPOBHS  HW3YYCHHS  y4eOHOTo  MpeameTa
«MHpopMaTnka» OpPUEHTUPOBAHBI HA TOJYYCHHE KOMIIETEHTHOCTEH  JUIs
nocienyromel npodecCHOHAIbHON JACSITEIbHOCTH Kak B paMKax JIaHHOM
MPEIMETHON 001aCTH, TaK M B CMEXHBIX C HeH obnacTsax. OHM BKITIOYAIOT B CEOsI:

OBJIQJICHUE KIIIOUYEBBIMH TOHSITHUSMH M 3aKOHOMEPHOCTSIMU, Ha KOTOPBIX
CTPOUTCSA JaHHas TpeaMeTHas o0JIacThb, PAaCMO3HABAHHUE COOTBETCTBYIOIIMX WM
MPU3HAKOB U B3aUMOCBSI3€H, CIIOCOOHOCTH AEMOHCTPUPOBATH PA3IMUHbIE TTOIXO/IbI
K U3YUYEHUIO SBJICHUN, XapaKTEPHBIX ISl H3y4yaeMOU MpeIMeTHON 001acTH;

YMEHUE pellarh TUIIOBbIE MPAKTUUECKUE U TEOPETHUECKHUE 3a/ayu,
XapakTepHble JUIsl MCIOJIb30BaHUS METOIOB M MHCTPYMEHTapusi JaHHOU
npeIMeTHON 001acTH;

HaJU4KMe TMPEACTABICHUM O JaHHOW MPEAMETHOW OOJACTH Kak IEeJIOCTHOM
TEOpUU (COBOKYIHOCTH TEOPHil), OCHOBHBIX CBSI3SIX CO CMEXHBIMU OO0JacTsIMU
3HAHUU.

B pamkax yriyOn€HHOrO ypoOBHS HM3y4Y€HUs MHPOpPMATHKU 00ECIeunBaAETCS
1[eJIeHaNpaBiieHHass TOJrOTOBKa OOyYarolmxcs K MPOAODKEHHIO OO0pa3oBaHUS B
OpraHu3anusx MNpoPecCHOHAIBLHOTO  O0pa3oBaHUS IO  CHEHHUATIBLHOCTSM,
HEMOCPEJCTBEHHO CBA3aHHBIM C HUQPPOBBIMH TEXHOJOTHSIMU, TaKUM Kak
nporpaMMHasi MHXXeHepus, uH(opMallMoHHasi 0€30MacHOCTh, MH(OPMaAIMOHHbIE
CUCTEMBbl M TEXHOJOTMH, MOOUIIbHBIE CHUCTEMbl U CETH, OOJNbIINE JaHHBIE U
MalIMHHOE OO0y4YeHHE, TPOMBIIUICHHBIA HWHTEPHET BEIICH, HCKYCCTBEHHBIN
WHTEJUICKT, TEXHOJOTHU OECIPOBOJHOM CBS3M, POOOTOTEXHHMKA, KBAHTOBBIC
TEXHOJIOTHUHU, CHUCTEMBbl PACIpPEEIEHHOIO peecTpa, TEXHOJOTMU BUPTyadbHOU U
JIOTIOJTHEHHOM peabHOCTEM.

OcHoBHasi 1enb wu3yudeHus ydeOHoro mnpeamera «MuHpopmaTtukay Ha
yIIyOJIEHHOM YPOBHE CPETHEro 00I1Iero 00pa3oBaHus — 00ecrieueHrne JaTbHEUIIero
pa3BUTHS HMHQPOPMAIIMOHHBIX KOMIIETEHIIUM OOyYaromerocs, €ro roTOBHOCTH K
)KU3HU B  YCJIOBHUSIX Pa3BUBAIOLIETOCS HHQPOPMAIIMOHHOTO OOIIecCTBA U
BO3pACTAIONIEC KOHKYPEHIIMM Ha pPBIHKE Tpyda. B CBsI3M ¢ 3TUM U3y4YeHUE
uHpopmaruku B 1011 xmaccax qomKHO 00€CTICUNTD:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHUSI, OCHOBAHHOTO Ha IOHUMAHWUU POJIH
nHpopMaTuku, UHPOPMAIIMOHHBIX ¥ KOMMYHHMKAlIUOHHBIX TEXHOJOTUHA B
COBPEMEHHOM OOIIIECTBE;

c(hOpPMHPOBAHHOCTH OCHOB JIOTHYECKOTO U AJITOPUTMUYECKOTO MBIIIICHHUS;

c(hOPMHPOBAHHOCTh YMEHHMM pasznudarh (AaKThl W OIICHKH, CPaBHHUBAThH
OLICHOYHBIE BBIBOJIbI, BUJETh HMX CBSI3b C KPUTEPUSMH OLCHHBAaHUSA U CBS3b



KPUTEPHUEB C ONPEAEIEHHON CUCTEMOU LIECHHOCTEN, ITPOBEPATH HA JOCTOBEPHOCTD U
00001maTs nHGHOPMAIIHIO;

chOpMUPOBAHHOCTh  MPEJACTABICHUA O BIMSHUM  HHQPOPMAIIMOHHBIX
TEXHOJIOTUA Ha JKW3Hb 4YeJOBEKa B OOLIECTBE, IOHUMAHHME COLMAJIBHOTO,
HDKOHOMHUYECKOTO, TOJIMTHYECKOIO, KYyJIBTYPHOIO, HOPHUAMYECKOIO, IPHUPOIHOTO,
PrOHOMHYECKOTO,  MEIUIIMHCKOTO ¥ (DU3UMOJNOTHYECKOTO  KOHTEKCTOB
UH(GOPMAITMOHHBIX TEXHOJIOTUH;

IPUHATHE MPABOBBIX U ATHUECKHUX ACTIEKTOB MH()POPMALIMOHHBIX TEXHOJIOTUH,
OCO3HaHUE OTBETCTBEHHOCTH JIFOJICH, BOBICYEHHBIX B CO3/JaHUE U MCIIOJIb30BAHUE
MH(POPMAIIMOHHBIX CUCTEM, PACIPOCTPAHEHNE UH(POPMALIH;

CO3/IaHUE YCIIOBUM JUIsl Pa3BUTHSI HABBIKOB y4e€OHOMW, MPOEKTHOW, HAYyYHO-
UCCJIEIOBAaTENIbCKOM U TBOPYECKOM JEATENbHOCTH, MOTHUBALMHM OOYyYarOIIUXCS K
CaMOpPa3BUTHIO.

B conepxxanun yuebHOro npenmera «MHpopmaTtuka» BBIIEISIOTCS YETHIPE
TEMATHYECKUX Pa3iena.

Pasznen «IlludgpoBass rpaMoOTHOCTB» TMOCBAMIEH BOIPOCAaM YCTPOMCTBA
KOMIIBIOTEPOB M JIPYTUX DIIEMEHTOB LU(PPOBOrO  OKPYXKEHHS, BKIIOYas
KOMITBIOTEPHBIE CETH, UCIOIb30BAHUIO CPEACTB ONEPAIMOHHON CUCTEMBI, paboTe B
cetu VHTEpHET W HCHOJIB30BAHHUIO HMHTEPHET-CEPBUCOB, HH(OPMALIMOHHON
0€30MacHOCTH.

Paznen «Teopernueckue o0cHOBbI HHGpOPMATHMKH)» BKIOYaeT B cels
HNOHATUWHBIN anmapar WHQPOPMATUKH, BOIPOCHl KOIMPOBaHUS HH(OpMalH,
U3MepeHuss MHOOPMAIIMOHHOTO O00BhEMA JaHHBIX, OCHOBBI aJTreOpbl JIOTUKH U
KOMIIBIOTEPHOTO MOJEIUPOBAHUS.

Pasnen «AjaropurmMbl M NPOrpaMMHMPOBAHME» HAIIPABIECH HA Pa3BUTHE
aNITOPUTMUYECKOTO MBIIIJIEHUS, Pa3pab0TKy aJrOpUTMOB M OLIEHKY UX CIOXKHOCTH,
(GbopMupOBaHUE HABBIKOB peajM3alMy MPOrpamMM Ha S3bIKaX MPOTrPaMMHPOBAHMS
BBICOKOT'O YPOBHS.

Paznen  «MH(popManMOHHBbIE  TEXHOJOTHW»  TIOCBAIIEH  BONPOCAM
NpUMEHEHUsT MH(GOPMALIMOHHBIX TEXHOJOTUH, pEaM30BaHHbIX B MPHUKIATHBIX
IIPOTPAMMHBIX ITPOAYKTAX W MHTEPHET-CEPBUCAX, B TOM YHUCJIE B 33a/1a4ax aHaIU3a
JAaHHBIX, WCIOJb30BaHUIO 0a3 JAHHBIX U JJIEKTPOHHBIX TaOMUI[ IS PEIICHUs
NPUKJIAAHBIX 33/a4.

B npuBenéuHoM npanee copep:kaHuu yudeOHoro mpenmera «MHpopmaThka
KYPCUBOM BBbIJICIICHBI JOTOIHUTEIbHBIE TEMbI, KOTOPBIE HE BXOAAT B 0053aTE€IbHYIO
nporpaMMy OOy4eHHs, HO MOTYT ObIThb HPEUIOKEHBI NIl U3YyUEHUS OTIEIbHBIM
MOTHBUPOBAHHBIM U CITOCOOHBIM 00YUYaOIIUMCS.

VYrnyOnéHHbpli  ypoBeHb M3y4YeHHs] HMH(DOPMATUKUA PEKOMEHIYETCS IS
TEXHOJIOTUYECKOTO  MNpo(uiisi, OpPUEHTHUPOBAHHOTO HAa  HMHXXEHEPHYI0 U



UHPOPMAIIMOHHYIO Cc(hepbl JeATENbHOCTH. YTIyONEHHBI YpPOBEHb H3yUEHUS
UHPOPMATUKN OOECIEUYMBACT: MOATOTOBKY OOYyYaroIIMXCsl, OPUEHTUPOBAHHBIX Ha
CHEIMATBHOCTH B 001acTh WHMOPMAIMOHHBIX TEXHOJOTHMM W HHXXEHEPHBIC
CIIELUATBHOCTH, YYacTHE B MPOCKTHOW M MCCIENOBATEIbCKOW NEATEIbHOCTH,
CBSI3aHHOM C COBPEMEHHBIMH HANpaBICHUSMH OTpacid HHPOPMAIMOHHO-
KOMMYHHUKAIIIOHHBIX TEXHOJOTHH, MOATOTOBKY K yYacTHIO B OJIMMIIMAJAaX U cAaye
Ennnoro rocynapcTBeHHOTO SK3aMeHa Mo MH(pOpMaTHKe.

[locnenoBarenbHOCTh M3Y4YEHHS TeM B Ipelenax OJHOTO rojxa oOydeHHs
MOXET OBITh M3MEHEHa IO YCMOTPEHHIO YYHTENsl NpU IOITOTOBKE pabodyeii
IPOTpaMMBbI U TIOYPOYHOTO TUTAHUPOBAHHSL.

OO11ee YnCIIO YacoB, PEKOMEHIOBAHHBIX ISl U3yYeHUS WH(POPMATHKU — 272
yaca: B 10 kitacce — 136 gacoB (4 gaca B HeAenro), B 11 kimacce — 136 gacos (4 gaca
B HEJIETIIO).



COAEPXKXAHUE OBYYEHUSA
10 KIJACC

Hu¢posasi rpaMOTHOCTH

TpeboBaHusl TEXHUKU O€30M1aCHOCTH U TUTUEHBI IPU PabOTE ¢ KOMIIBIOTEPAMHU
U IPyTUMHU KOMIIOHEHTaMU LIU(PPOBOTO OKPYKEHHUSL.

[TpuHLIMIIBI PaOOTHl KOMIBIOTEPOB M KOMIIBIOTEPHBIX CHCTEM. ApPXHUTEKTypa
don Heiimana. ABTOMaTHYeCKOE€ BBHITIOJHEHHWE MPOTPAMMEBI  MPOIIECCOPOM.
OmnepatuBHas, TOCTOSHHAs M JIOJTOBpeMeHHass mamsiTb. OOMEH JaHHBIMH C
NOMOIIBIO MH. KOHTpoIeps! BHEIHUX yCTPOUCTB. [IpsAMOi JOCTYII K TaMATH.

OCHOBHBIE TEHACHIIMY Pa3BUTHsI KOMIIBIOTEPHBIX TEXHOIOTUH. [1apamiensHble
BBIYMCIICHUS. MHoromnpoueccopHbie CHCTEMBI. CynepKkoOMIbIOTEPHI.
PacnipenenéHnple BbIUUCIUTENBHBIE CUCTEMBI M 00pabOTKa OOJIBIIMX JAaHHBIX.
MoOusnbsHble LU(PPOBBIE YCTPOKWCTBA U MX POJIb B KOMMYHHKaIUsAX. BcTpoeHHble
KOMITBIOTEPBI. MUKPOKOHTpOJuIephl. POOOTH3MpOBaHHbBIE IPON3BOJICTBA.

[TporpamMMHOe obecrieueHrEe KOMIBbIOTEPOB M KOMIIBIOTEPHBIX CHUCTEM. Buibl
IPOrpaMMHOr0 oOecnedyeHuss U uX HazHadyeHue. OCOOEHHOCTH MPOTrpaMMHOIO
oOecrieyeHus: MOOWIBHBIX ycTpoicTB. [lapamnenbHoe mporpaMMHpOBaHUE.
CucremHoe mnporpammHoe obOecrnedeHue. OrnepalMOHHbIE CHCTEMBI. Y TUJIUTHL.
HpanBeppl  ycrpoictB. MHcTaiurauus W ACUHCTALALMSA — IIPOrPaMMHOIO
obecrnieueHusl.

@aitnoBbie cucTembl. [IpUHIMIBI pa3MelIeHUss U MUMEHOBaHUS (PailoB B
nojroBpeMeHHol namsatu. [11aGnonsl 115 onucanus rpymnn (paiios.

[TporpamMmmMHoe obecnieuenue. JluneH3upoBanue NporpaMMHOro o0ecredyeHus
U IUPpOoBBIX pecypcoB. [IponpuerapHoe 1 cBOOOAHOE MPOrpaMMHOE 00eCIIeUeHNE.
KoMmmepueckoe 1 HEKOMMEPUYECKOE MCITOJIb30BAHUE IPOrPAMMHOTO 00ECIIEUEHHS U
nu(ppoBbIX pecypcoB. OTBETCTBEHHOCTb, yCTaHAaBIMBaeMas 3aKOHOJATEIbCTBOM
Poccniickoit @enepanuym 3a HENPABOMEPHOE HCMOJIb30BAHUE MPOrPAMMHOIO
oOecrnieueHus: ¥ HUPPOBBIX PECYPCOB.

[IpyHIMIIBI IOCTPOECHUSA U ANNAPATHBIE KOMIIOHEHTHI KOMIIBIOTEPHBIX CETEM.
CereBble npotokonbl. Cets MHTEpHET. Anpecanns B cetu MHTepHeT. [IpoTokosbl
creka TCP/IP. CucteMa TOMEHHBIX UMEH.

Pa3nenenue IP-cetm Ha moacetw ¢ momombo Macok nozacereil. CereBoe
aagMuHHACTpUpoBaHue. [lomydeHne MaHHBIX O CETEBBIX HACTPOMKAX KOMIIBIOTEpA.
[IpoBepka Hamuuusi CBA3M € y3iIoM ceTtd. OnpenerneHue MaplipyTa ABUKEHHUS
ITAKETOB.

Bunet  pestenbHocth B cetu  HMHrepHer. CepBucel  HMHTepHera.
['eonH(popMaIMOHHbIE CUCTEMBI. | €0IOKAlMOHHBIE CEPBUCHI PEATIBHOTO BPEMEHU



(HampuMep, JIOKalusi MOOWJIBHBIX TEIEPOHOB, OIpEAeTICHUE 3arpy>KeHHOCTH
aBTOMAarucTpasiei ), UHTEPHET-TOPTOBIISA, OPOHHUPOBAHHE OMIIETOB M TOCTUHUII.

['ocynapcTBEHHBIE 3IEKTPOHHBIE CEPBUCHI U yciayru. ConuanbHbIE CETH —
OpraHu3aiys KOJUICKTUBHOTO B3aMMOJEWUCTBHS W oOMeHa naHHbIMU. CeTeBoii
ATUKET: TpaBuWia MoBeAeHUsi B kubeprnpocrpaHcTBe. [Ipobiema MOATUHHOCTH
nony4deHHoU nHpopMaiuu. OTKpBITbIE 00pPa30BaTEIbHBIE PECYPCHI.

TeXHOreHHbIE M JKOHOMWYECKHE YIPO3bl, CBSA3aHHBIE C MCIOJb30BAaHUEM
WH(OPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TeXHOJorui. OO0mme npoOaemMbl 3alIUThl
uHdopmau 1 “HGopMamoHHoM Oe3onacHocTu. CpeacTBa 3auUThl UHPOpMAITUU
B KOMITbIOTEPAX, KOMIIBIOTEPHBIX CETAX M aBTOMAaTU3UPOBAHHBIX MH(POPMALIMOHHBIX
cucremax. [IpaBoBoe obecreuenrne nHGOPMAITMOHHOIN 0€30MaCHOCTH.

[IpenorBpamieHue  HECAHKLUMOHHWPOBAHHOIO  JOCTyNIa K JIMYHOWU
KOH(pUIeHIMaNbHON MHQOpPMALUM, XpaHsIIeHcs Ha NEpCOHAIBHOM KOMIBIOTEpE,
MOOUJIBHBIX yCTpoiicTBax. BpenoHocHoe mporpamMmHoe oOecrieueHue U CrocoObl
OOppOBl C HUM. AHTUBUPYCHBIE MporpamMMmbl. OpraHu3anus JHYHOTO apXHuBa
uHpopmarmu. PezepBHoe konupoBanue. [laponbHas 3ammuTa apxusa.

[udpoBanne naHHbIX. CUMMETPUYHBIE W HECHUMMETPHYHBIE IIHQPBHI.
[Mudper npoctoit 3amensl. [lludp ILesaps. [udp Bumwkenepa. Anroputm
mdpobanus RSA.

Teoperuyeckue 0CHOBBI HH(POPMATHKHU

Nudopmanus, nanusie u 3HaHus. MHoOpMalMoHHbIe MPOIECCHl B MPUPOJIE,
TEXHUKE U OOIIECTBE.

HenpeppiBHbIE M JUCKpPETHbIE BEIWYMHBI M CUTHaJbl. HeoOxoaumocThb
JTUCKpeTU3aluy UHpOpMaIuu, NpeAHA3HAYCHHOW /JIS XpaHEHUs, Tepenayd u
00paboTKH B IUPPOBBIX CHCTEMAX.

JIBonuHoe  koaupoBaHue. PaBHOMEpHBIE W HEPABHOMEPHBIE  KOJBI.
JlexogupoBaHHE COOOILEHUH, 3alMCAHHBIX C MOMOILBIO HEPABHOMEPHBIX KOOB.
VYcenosue ®ano. I[locTpoeHrWe OMHO3HAYHO JEKOJMPYEMBIX KOJOB C MOMOIIBIO
nepesa. EqunHuibsl u3mepeHus: konnuectsa nHGopMauuu. AnQaBUTHBIN MOAX0A K
OLICHKE KOJIM4YeCTBa HH(POPMALIUU.

Cucrembl cunciieHusd. Pa3BEépHyTas 3amuch ILE€JNbIX M JAPOOHBIX YHCENl B
MO3UIIMOHHON cucTeMe cuucieHus. CBOWCTBa MO3UIMOHHOW 3aluCHh YHUCHA!
KOJIMYECTBO LU(p B 3alMCH, MPU3HAK JIEIMMOCTH YUCJIa HA OCHOBaHHE CHUCTEMBbI
CUMCJICHUS. AJITOPUTM NEPEBOA LEIOTO YKCia U3 P-MUHON CUCTEMBI CUMCIIEHUS B
JNECATUYHYI0. AJITOPUTM TepeBoja KOHEYHOW P-myHOM apoOu B NECATHUYHYIO.
AnTropuT™M nepeBoa LEeJa0ro YKciia U3 JeCATHYHON CUCTEMBI CUYUCIICHHS B P-MuHYI0.
[lepeBonm KOHEUHOU HecATUYHOU Apodu B P-munyro. J[BowmuHas, BOCbMEpUYHAS U
HIECTHAI[aTEpPUYHAS] CUCTEMbI CUMCIICHHUS, CBA3b MEXAy HUMH. ApudmeTnyeckue



omnepalyyd B MO3UMUMOHHBIX CHCTEMaxX CUHCIEHUsA. TpoWuyHas ypaBHOBEIIECHHAs
CUCTEMA CUHCIEHUs. J[BONYHO-IECATUYHAS CUCTEMA CUUCIICHUSI.

KonupoBanune tekctoB. KommpoBka ASCII. OnHoOailTHBIE KOIWPOBKH.
Crangapr UNICODE. KomupoBka UTF-8. Omnpenenenue WHGOPMAIIMOHHOTO
00bEMa TEKCTOBBIX COOOIIIEHHH.

KogmpoBanue  m3obpaxenmii. Ouenka  uHGOPMAIMOHHOTO  00BEMa
rpaduuecKkux JaHHBIX MPHU 3aJaHHBIX Pa3pElICHUN U ITTyOMHE KOIUPOBAHUS LIBETA.
[IBetoBbie Mozpenu. BextopHoe komupoBanue. dopmarbl rpaduueckux (aitsos.
TpéxmepHas rpaduka. OpakranbHas rpaduka.

KonupoBanue 3Byka. OneHka HHPOPMAIMOHHOTO 00bEMa 3BYKOBBIX JTaHHBIX
IIPU 33JaHHBIX YaCTOTE NUCKPETH3ALUHU U PA3PSIAHOCTA KOIUPOBAHUS.

Anrebpa noruku. llonsrtue BbICKasbiBaHUs. Bricka3bpiBaTenbHbIE (OPMBI
(mpenukarel). KBaHTOpPBI Cy111€CTBOBAHUS U BCEOOIIHOCTH.

Jlornueckue omnepauuu. Tabmupl MCTUHHOCTU. Jlormyeckue BBIpaKEHUS.
Jlornyeckue TtoxnaecTBa. JlOKa3aTeNbCTBO JIOTHUYECKUX TOXKAECTB C IOMOUIBIO
Ta0IUIl UICTUHHOCTU. JIornueckue onepaluny U Onepaluy HaJl MHOKECTBAMM.

3aKoHbI anreOpbl JIOTMKU. OKBUBAJIECHTHBIE MpPeoOpa3oBaHUsl JIOTMUECKUX
BbIpaxkeHui. Jlornueckue ypaBHEHHSI 1 CUCTEMBI YPaBHEHHUI.

Jlornueckue (QyHKIMU. 3aBUCUMOCTH KOJMYECTBA BO3MOXKHBIX JIOTMUECKHUX
(GYHKIUI OT KOJIMYECTBA apryMeHTOB. [loHbIe cUCTEMBI JIOTMYECKUX (QYHKIUH.

Kanonnueckne  QopMbl  JIOTUYECKMX  BblpakeHH.  CoOBEpILIECHHBIE
JU3BIOHKTUBHBIE ¥ KOHBIOHKTHBHBIE HOPMalIbHbIE (DOPMBI, QJITOPUTMBI HX
HOCTPOEHUS 1O TabIMIIe HCTUHHOCTH.

Jlornueckue »3neMeHTbl B cocTaBe KommbioTepa. Tpurrep. Cymmarop.
MHuoropa3psasasiii cymmarop. IlocTpoenne cxem Ha JOTHYECKHX DJIEMEHTax Mo
3aJITaHHOMY JIOTHYECKOMY BBIPXKEHHUIO. 3alUCh JIOTHYECKOTO BBIPAKEHHUS I10
JIOTUYECKOU CXEME.

[IpencraBiieHHe LENBIX YHCEI B INMaMATH KOMIIbOTEpa. OrpaHU4eHHOCTH
yana3oHa YMCEN IMpU OrpaHUYEHHHM KoJudecTBa pas3psnoB. [lepenonHenue
pa3psiiHOi ceTku. be33HakoBbie M 3HAKOBBIE JTaHHBIC. 3HAKOBBIM OWT. J[BOMUYHBIN
JOTIOJTHUTENbHBINA KOJI OTPULIATENbHBIX YHACE].

[TobutoBbie sormueckue omnepanuu. Jlorudeckuii, apudMeTUYECKUN W
nukinyeckuit  casuru. [lludpoBanue ¢ mOMONIBIO TMOOUTOBOW  OIEparuu
«uckmmouaromiee 1JIN».

[IpencraBiieHne BEHIECTBEHHBIX YKCEN B MaMsATH KOMIIbIOTEpa. 3Hayalias
YacTh W TOPSJIOK yucia. /(nama3oH 3Ha4eHWI BeIeCTBEHHBIX umcen. [IpoOmemsl
XPAaHEHMS] BEIIECTBEHHBIX YHCEJ, CBSI3aHHBIE C OrPaHUYEHHEM KOJIMYECTBA
pa3psaoB. BellonHeHHe omnepanuii C BEIIECTBEHHBIMM YHCIIAMH, HAKOIUICHHE
OLIMOOK MPH BBIYUCICHUSIX.



AJITOPUTMBI U IPOTPAMMHUPOBAHHE

OnpeneneHue BO3MOXKHBIX PE3YIbTATOB paOOThl MPOCTEHIIMX aJrOpPUTMOB
YOPABJICHHUS] HCIOJIHUTEIIMA W BBIYMCIUTEIBHBIX anroputmoB. OrmpeneneHue
MCXOJIHBIX TAHHBIX, TPU KOTOPBIX aJTOPUTM MOXKET JIaTh TPeOyeMbIi pe3yibTar.

Oranbl peuieHus 3afad Ha KomnbroTtepe. MHCTpyMEHTalbHBIE CpENCTBA:
TPAHCIATOp, OTIAAUUK, mpodumupoBumK. Kommumaunus W HHTEpHpeTanus
nporpamm. BupTyanbHble MalluHBI.

WUurterpupoBanHas cpeaa pa3paboTku. MeToabl OTIaAKUM  MpOrpamm.
Hcnonb3oBanue TpaccUpOBOYHBIX Tabmuil. Omiamounbiii BeiBoj. [lomaroBoe
BBITIOJIHEHUE TTpOrpaMMbl. Touku octaHoBa. [I[pocMOTp 3HaUEHUI TIEPEMEHHBIX.

A3pik  mporpammupoBanus (Python, Java, C++, C#). Tunsl [gaHHBIX:
LIEJI0YMCIICHHBIE, BEILIECTBEHHbIE, CAMBOJIbHBIE, JJornueckue. Betinenus. CiioxHble
ycnoBus. Lluknel ¢ ycnoBueM. Ilukibl mo mepemeHHoW. B3anmoszameHseMOCTh
pa3MyHBIX BUJOB I1UKIOB. [MHBapuant nwukna. CocTaBleHME LHKJIA C
WCIIOJIB30BAHUEM 3apaHEE ONPEAEIEHHOIO NHBAPUAHTA LIUKJIIA.

JloxymeHTHpOBaHue nporpamMm. VMcrons3zoBanne kommeHnTapues. Ilonroroska
ONMHCAaHUS MPOrPaMMbl U HUHCTPYKIMH JJIs1 TOJIb30BATETIS.

Anroputmel 00pabOTKM HATypasibHBIX YHUCEI, 3alIMCAaHHBIX B MO3UIIMOHHBIX
CUCTEMax CUUCIICHMS: pa30UEHNE 3allUCH YUCIIa Ha OTAEIbHbIE HU(PBI, HAXOXKICHUE
CYMMBbI U TIpOM3BEeNCHUS IU(DP, HAXOXKICHHE MaKCUMaJbHOW (MUHHMAaIbHOMN)
nupsI.

HaxoxxzeHne Bcex NpOCThIX YMCEN B 3aJaHHOM JuanasoHe. [IpencraBnenue
yuciia B BUAE HaOopa MPOCTBIX COMHOKUTENEH. AJTOPUTM OBICTPOTO BO3BE/ICHUS B
CTEIICHb.

O6paboTka AaHHBIX, XpaHAIIUXcs B (aitnax. TekcToBbIEe U IBOUYHbBIC (Paliibl.
daitnoele nepeMeHHbIe ((pailioBble ykazarenu). Utenue u3 Qaitna. 3anuch B daidi.

Pazbuenue 3amaun Ha noazanauun. [loanmporpamMmmel (ripouenxypsbl U GyHKITUN).
Pexypcusi. PexkypcuBubie 00BekThl ((paxTainbl). PekypcuBHbIE Tpouenypbl U
¢byskuuu. Mcnonb30BaHue cTeka /i1l OpraHu3alii PEKYPCUBHBIX BBI30BOB.

Wcnonb3oBaHue CTaHIAPTHOW OMOIMOTEKH sA3bIKa MPOrpaMMHUPOBAHMUS.
[TonkiroueHne OMOIMOTEK MOANPOrpaMM CTOPOHHUX POU3BOAUTENEH. MOmyIbHBIN
IPUHIUI OCTPOEHUS ITPOrpamM.

Uucnennsie MeTobl. TOUHOE U TPUOIMKEHHOE pelieHus 3a1a4u. YucneHnnie
METOJbl PEIIeHUs] YpaBHEHU: MeToj mnepedopa, METOJ MOJOBHHHOTO JIEJICHUSI.
[Tpubmmx€HHOE BBIYUCICHUE JJIMH KPUBBIX. BhiunciieHwe momanet duryp c
MOMOIIBI0 YHUCIEHHBIX METOJOB (METOA MPSMOYTOJbHUKOB, METOZ TPAIELH).
[Touck wmakcumyma (MUHMMYMa) (YHKIHA OJHOM TEepeMEHHOW METO0M
IIOJIOBUHHOTO JIEJICHUS.



OOpaboTka CHUMBOJBHBIX JAaHHBIX. BCTpOeHHbIE  (PYHKLIMU  S3bIKa
IPOTrPaAMMHUPOBAHUSI I 0OPaOOTKH CUMBOJIBHBIX CTPOK. AJTOPUTMBI 00pabOTKU
CUMBOJIBHBIX CTPOK: ITOICYET KOJIMYECTBA MOSBICHUI CHMBOJIA B CTPOKE, pa30HEeHHe
CTPOKH Ha CJIOBa IO MPOOETbHBIM CUMBOJIAM, MOUCK MOJCTPOKH BHYTPHU JIaHHOMU
CTPOKH, 3aMEHA HalJICHHOW MOACTPOKHU Ha JIPYTYIO CTPOKY. [ eHepanus Bcex CIIOB B
HEKOTOpOM  andaBuTe,  YAOBIETBOPSIOIIMX  3aJaHHBIM  OTPAHUYCHUSIM.
[IpeoOpazoBaHue Yrciia B CHMBOJILHYIO CTPOKY U 0OpaTHO.

MaccuBbl M MOCIEAOBATEILHOCTH uuceNl. Bpruncienne 0000IMIEHHBIX
XapaKTePUCTUK AJIEMEHTOB MacCHBa WJIM YUCIIOBOM MOCIIEN0BATEIBHOCTH (CYMMBI,
MPOU3BEACHUS, CPEIHEro apu(MEeTUYECKOr0, MUHUMAJIBLHOTO M MaKCUMaJbHOTO
AJIEMEHTOB, KOJMYECTBA 3JEMEHTOB, YIOBIIETBOPSIOLIMX 33JaHHOMY YCIOBHIO).
JInHeWHbIN MMONCK 33TaHHOTO 3HAYEHUS B MACCUBE.

CoptupoBka ogHOMEpHOro maccupa. IIpocTeie MeTOABI COPTUPOBKU (METOM
ny3bIpbKa, METOA BbIOOpa, COpTUpOBKa BcTaBKamMu). COPTHPOBKA CIHSHUEM.
beictpas coptupoBka MaccuBa (aaroput™m QuickSort). J[BoMuHBI MOUCK B
OTCOPTHPOBAaHHOM MACCHBE.

JIBymMepHble MaccuBbl (MaTpUlbl). AJNTOPUTMBI OOpPaOOTKH JABYMEPHBIX
MacCHBOB: 3aIIOJIHEHUE JBYMEPHOTO YMCIIOBOIO MAacCHBAa 10 33JaHHBIM IIPaBUJIaM,
IIOUCK DJIEMEHTa B JIByMEPHOM MAacCCUBE, BBIUHCICHHE MaKCUMyMma (MUHUMYyMa) U
CYMMBI 3JIEMEHTOB JIBYMEPHOIO MAacCHBa, MEPECTaHOBKA CTPOK U CTOJOLOB
JIBYMEPHOT'O MacCHUBa.

HNudopmanmoHHbIe TEXHOJIOTMH

TexctoBeiii mporeccop. PenmaktupoBanme u dopmarupoBanue. [IpoBepka
opporpapun u rpammarukd. CpeacTBa MOKMCKa W aBTO3aMEHbl B TEKCTOBOM
nponeccope.  HMcnomp3oBanne — crtuneid.  CTpyKTypHpOBAaHHBIE — TEKCTOBBIE
nokymMeHTbl. CHoOcku, ornaBieHue. KosiekTuBHas paboTra ¢ JIOKYMEHTaMHU.
HMHCTpyMEHTBI pelieH3UpOBaHUs B TEKCTOBBIX Ipoueccopax. OOnayHble CEpBUCH.
Henosas nepenucka. Pedepar. [IpaBuna nutupoBaHuss HICTOYHUKOB U 0OPMIICHUS
oubnuorpadguyeckux ccbulok. OdgopmileHHe CrucKa JUTEparypbl. 3HAKOMCTBO C
KOMIBIOTEPHOW BEPCTKOM TEKCTa. TEXHUYECKHE CpEICTBA BBOJA TEKCTA.
Crennanu3nupoBaHHbIE CPEICTBA PEIAKTUPOBAHUS MaTEMATHUECKUX TEKCTOB.

Anamu3 naHHbIX. OCHOBHBIE 33/Ja4M aHAJIM3a JAHHBIX: NPOTHO3MPOBAHUE,
KJacCU(pUKalus, KiacTepuzalus, aHanu3 oTkiIoHeHui. IlocienoBaTenbHOCTH
pelieHus 3aja4 aHajau3a JaHHBIX: COOp MEPBUYHBIX JIaHHBIX, OYMCTKA U OIICHKA
KaueCTBa JIaHHBIX, BHIOOP /WM MOCTPOCHHE MOJENHU, MPeoOpa3oBaHUE JIaHHBIX,
BU3YyaJu3allsl JAaHHBIX, UHTEpIpeTaluns pe3yasraroB. [IporpamMMHbie cpencTsBa U
MHTEPHET-CEPBUCHI 11 0OpaOOTKHU U MpENCTaBICHUs TaHHBIX. bosbIine naHHbIE.
MammnHoe oOyuyenue. MIHTemekTyanbHbIN aHaIN3 JaHHBIX.



AHanmM3 MaHHBIX C MOMOIIBIO AMEKTPOHHBIX TaOmuIl. Bhruucienne cyMmsl,
CpEIHero apu(pMETHUECKOTO, HAUOOIbIIEr0 (HAUMEHBIIET0) 3HAaYCHUS JUana3oHa.
Brruncnenne kod(QQUIMEHTa KOPPENsSuU JBYX pAnoB naHHbBIX. [locTpoenue
CTOJOYAThIX, JUHEHYAThIX M KpYyroBblx auarpamm. llocTpoenue rpadukoB
bynkuuit. [Tonbop nuHUM TpeHaa, pelnieHue 3a1ad MporHO3uPOBaHUSI.

YuclieHHOE pEIIeHHE YpaBHEHUMH C TOMOILIBI0 noadopa mapaMmerpa.
OnTuMu3anys Kak MOMCK HAWIYyYIIEero pelieHus B 3alaHHbIX yciaoBusx. LleneBas
byHK1UsA, orpaHrueHud. JIokaabHbIe U NNI0OOATIbHBIA MUHUMYMBI 11€JI€BOM (DYHKIUH.
Pemenue 3a1a4 onTUMU3alUU C TTOMOIIBIO SJIEKTPOHHBIX TAOHII.

11 KUIACC

Teoperuyeckue 0CHOBBI HH(POPMATHKHU

TeopeTnueckne NOAXOABI K OILIGHKE KOJIMYeCTBa HH(OpManuu. 3akoH
apnutuBHOCTH MHpopMauuu. Popmyna Xaprmiu. MHpopmanuss U BEpOSTHOCTB.
®opmyna lllennona.

Anroputmbl cxarust JaHHbIX. Anroputm RLE. Anroputm Xaddmana.
Anroputm LZW. ANroput™msl c:kaTus TaHHBIX C MOTEPSIMU. YMEHBIICHUE [ITyOHHBI
KoaupoBaHus 1BeTa. OCHOBHBIE HUjien anropuTMoB cxarus JPEG, MP3.

CkopocTh mepenayd JaHHbIX. 3aBUCUMOCTb BPEMEHM IE€peNadyd  OT
WH(OPMAIIMOHHOTO 00bEMa MAHHBIX M XapaKTEPUCTUK KaHayia CBs3H. [IpuunHbI
BO3HUKHOBEHHUS OIIMOOK NpHU mepenade JdaHHbIX. Kozbl, mMo3Bossomune
OoOHapy»XMBaTh U MCHPABIATH OIIMOKH, BO3HUKAIOIIME TNpPH NEepenadye JaHHbIX.
Paccrostnne Xommunra. KonupoBanue ¢ mosropennem 6utoB. Konbl XamMmuHra.

Cucrtembl. KoMnoHeHTHI cucTeMbl 1 uX B3aumojieicTeue. CucteMHbIi 3QPexT.
VYrpasnenue kak nuHGopmarmoHHsii mporecc. OOpaTHas CBs3b.

Mopnenn u monenupoBanue. Llens mopenupoBanus. COOTBETCTBHE MOJEIH
MOJIETTUPYEMOMY OOBEKTY WM Mpoueccy, uean MoxaenupoBanus. dopmanuzanus
IIPUKJIATHBIX 3a]1a4.

[TpencraBineHue pe3yapTaroB MOJEIMPOBaHUS B BUAE, YIOOHOM JUid
BOCHPUATHSA YeToBeKOM. [ paduueckoe mpeacTaBieHne TaHHBIX (CXEMbl, TaOIHIIbI,
rpadukn).

I'padsi. OcHoBHbIEe TTOHATHS. Bunbl rpados. Onucanue rpadoB ¢ MOMOIIBIO
MaTpull CMEXHOCTH, BECOBBIX MAaTpHL], CIIMCKOB CMEXHOCTU. Pemienue
AITOPUTMUUYECKUX 3aJad, CBS3aHHBIX C aHanu3oM rpadoB (IIOCTpOEHUE
ONTUMAJILHOTO MMYyTH MEXIy BepummHaMu rpada, OompeaeseHne KOoJIudecTBa
Pa3IMYHBIX yTeW MEX]ly BEPIIMHAMH OPUEHTUPOBAHHOTO AllMKINYECKOro rpada).

HepeBbsi. bunapnoe nepeBo. JlepeBbsi moucka. CrocoObl o0xona aepesa.
[IpencraBnenne apupMeTUIECKUX BBIPAKEHUN B BUJIE AepeBa. JIMCKpETHBIC UTPHI
JIByX UTPOKOB ¢ TosiHOM nHpopmanumeil. [loctpoenue aepesa nepedbopa BapuaHTOB,



OTKCaHUE CTPATETUU UTPHI B TAOMUYHON (hopMe. BRIMTPHIIIHbIE W IPOUTPHIIIHbIE
NO3ULMHU. BBIMTPBIIIHBIE CTPATETUH.

CpencTBa MCKyCCTBEHHOTO MHTeUIekTa. CepBHUCHI MAIIMHHOIO IEPEBO/A W
pacrnio3HaBaHMs ycTHOUM peun. KoruutuBHble cepBUCHL. MaeHTHUPUKAUSA U TTOUCK
M300pakeHUH, pacno3HaBaHue JIMLIL. CamooOyuaromuecs CUCTEMBI.
M cKyCCTBEHHBI MHTEIJIEKT B KOMIIBIOTEPHBIX MIpax. Mcrons3oBaHME METONOB
UCKYyCCTBEHHOTO MHTEJIEKTa B OOy4arommx cucTteMax. Vcrmonp30BaHHE METOIOB
UCKYCCTBEHHOI'O MHTEIJIEKTa B poOoToTrexHuke. MHTepHET Bemiell. IlepcnekTuBel
Pa3BUTHUS KOMITBIOTEPHBIX HHTEJUIEKTYaJIbHBIX cucTeM. HelipoHHBIE ceTh.

AJITOPUTMBI U IPOTPAMMHUPOBAHHE

dopmannzanys MOHATUSA anroputMa. Mammua TelopuHra Kak yHUBEpCaabHas
Mozeib Beiunciiennil. Tesuc Yépua—Trropunra.

OreHka CI0XKHOCTU BbluMcleHU. Bpems paOoTbl u 00BEM HCHONIB3yEeMOM
naMATH, WX 3aBUCUMOCTh OT pasMepa HMCXOAHBIX JaHHbIX. OleHka
ACUMIITOTUYECKON  CIIO)KHOCTH ~ QJITOPUTMOB. AJITOPUTMBI  MTOJMHOMHAIBHON
cinoxxHocTH. [lepebopHble anropuT™el. [IpruMepbl pa3TnyHbIX alrOPUTMOB PEILICHHUS
OJTHOM 3a/1a4M, KOTOPbIE UMEIOT PA3JINYHYIO CIOKHOCTD.

[Touck MpOCTBIX YMCEN B 3aJlaHHOM JIMANla30HE C ITOMOIIBIO AJIrOpUTMa
«pemiero DpaTocheHar.

MHoropaspsiiHble LENble YKhCiia, 3a1a4i JUIMHHOW apu(METHUKH.

CnoBapu  (accolMaTUBHBIE MACCHUBBI, OTOOpa)keHMs).  XdII-TaOJIUIIbI.
[TocTpoenue andaBUTHO-4ACTOTHOTO CJIOBApS [ 33JAHHOTO TEKCTA.

Crexku. AHamu3 NpaBWIBHOCTH CKOOOYHOTO BbIpaKe€HUS. Bblumnciienue
apu(PpMETUIECKOTO BBIPAKECHMUSI, 3aMIMCAHHOTO B MOCTPUKCHOM Popme.

Ouepenu. Mcnonp3oBanue oduepenu 1Jisl BDEMEHHOTO XpaHEHUs JaHHBIX.

Anroputmbl Ha Tpadax. [locTpoeHMe MHUHHUMaIBbHOTO OCTOBHOIO JI€peBa
B3BEILIEHHOTO CBSI3HOTO HEOPUEHTHPOBAHHOTO Tpada. KonauuecTBo pasnuyHBIX
nyTeld MeXIy BepUIMHAMHM OPUEHTHPOBAHHOIO AlMKINYECKOro rpada. AJIroputm
JIeHUKCTpBL.

JepeBbs. Peanuzanus nepesa ¢ MOMONIIBIO CCBUIOYHBIX CTPYKTYp. JIBOMUHBIE
(ounapubie) gepeBbsi. [locTpoeHue nepeBa sl 3aJaHHOTO apU(PMETUYECKOTO
BbIpakeHMsl. PekypcuBHBIE aiaropuTMmbl o0xona aepesa. lcmonb3oBanue creka u
ouepenu g 00xoa Aepena.

Jlunamuyeckoe MpOrpaMMHUpPOBAaHUE KAk METOJl PpELIeHUd 3aJad ¢
COXPAaHEHHEM ITPOMEKYTOUHBIX PE3YJIBTATOB. 3aJadd, pPElaeMble C MOMOIIBIO
JUHAMHYECKOTO TPOTPAMMMPOBAHMS: BBIYUCICHUE PEKYPCUBHBIX (DYHKIIMA,
NOJCYET KOJINYECTBA BAPUAHTOB, 337a4M ONTHUMHU3ALIUN.

[Tonsitue 00 0OBEKTHO-OPUEHTUPOBAHHOM MPOrpaMMHUpOBaHUU. OOBEKTHl U
kjaccel. CBoiicTBa U MeTOnbl 00BEKTOB. OObEKTHO-OPUEHTHUPOBAHHBIN aHAJIU3.



Pa3zpaboTrka mnporpaMMm Ha OCHOBE OOBEKTHO-OPHUEHTUPOBAHHOIO IOJIXOJA.
Wukancynsauus, HacleA0BaHue, MTOTUMOPPHU3M.

Cpenbl  ObicTpoit pa3paboTku mporpamMm. [IpoexTupoBanue wuHTEpdeiica
noJsib3oBaress. Mcnonb30BaHue roOTOBBIX YIIPABISAEMBIX JJIEMEHTOB JUIS IOCTPOEHUS

uHTepdeiica.
O630p  s3bIKOB  mporpammupoBaHus.  [lonstue o0  mapagurmax
MIPOTrPaAMMHUPOBAHHSI.

NudopMmaumoHHbIe TEXHOJIOT U

OTanbl  KOMIIBIOTEPHO-MAaTEMAaTUYECKOTO  MOAEIUPOBAHUSA:  MOCTAHOBKA
3aJ1aun, pa3paboTKa MOIEIH, TECTUPOBAHUE MOJIENH, KOMITBIOTEPHBIN AKCIIEPUMEHT,
aHaJinu3 pe3yabTaToB MOJEIUPOBAHUS.

JuckpeTusanusi Npyd MaTeMaTUYECKOM MOJCIMPOBAHUM  HEMPEPBIBHBIX
npoiieccoB. MonienupoBanue qBUKeHus. MojienrpoBaHue OMOJIOTUYECKUX CUCTEM.
Maremarnueckue MOAEIN B SKOHOMHUKE. BBIUHMCIHMTENbHBIE 3KCIEPUMEHTHI C
MOJICJISIMHU.

O6paboTka pe3yabTaTOB HKCIEpUMEHTa. MeTol HAaMMEHBIIUX KBaJpaToB.
OleHKa YHUCIOBBIX TApaMETPOB MOJETUPYEMBIX OOBEKTOB M  IPOIIECCOB.
BoccTaHoBneHrEe 3aBUCUMOCTEN 10 PE3YJIbTaTaM SKCIIEPUMEHTA.

BepostHoctHbie  momenu.  Meronel Monte-Kapno.  MmurtanumonHoe
MoaenupoBanue. CuCTeMbl MACCOBOTO OOCTY>KUBaHUS.

Tabmuunble (pensilMOHHBIE) Oa3bl JNaHHBIX. Tabnuna — mMpeacTaBICHUE
cBeAcHMi 00 omHOTHUIHEIX oOBbekTax. Iloie, 3anmmch. Kimrou tabmuipel. Pabora c
roToBOM 0a30 JaHHBIX. 3amoiiHeHue O0a3bl JaHHBIX. [lowWck, copTupoBKa U
bunsTpanyg JaHHBIX. 3aMpoChl Ha BBIOOPKY JaHHBIX. 3aMpoChl ¢ MapaMeTpPaMHU.
Brruncnsiembie mosist B 3apocax.

MHuororabanunble 0a3bl JaHHBIX. TUIIBI CBsI3el MEXy TaOnuiamu. BuemHuit
kirod. L{emocTHOCTh 6a3b1 TaHHBIX. 3aPOCHl K MHOTOTA0JIMYHBIM 0a3aM JaHHBIX.

Nuteprer-npunioxenus. [lonsaTre 0 cepBepHON U KJIMEHTCKOM YacTAX Caura.
TexHonorus «KIMEHT — cepBep», €€ JOCTOMHCTBA U HenocTarku. OCHOBBI SI3bIKa
HTML u kackaanbix Tadbmuu ctuneit (CSS). Cuenapuu Ha si3bike JavaScript. Dopmbl
Ha BeO-CTpaHHUIIE.

Pa3memnienne BeO-caiiToB. Yciyra XoCTUHra. 3arpy3ka ¢aiaoB Ha CauT.

BBog n300paxkeHHil ¢ UCMOJIB30BAHHEM PA3IUYHBIX IU(PPOBBIX YCTPOUCTB
(undpoBbIX (QoToanmapatoB U MHUKPOCKONOB, BUACOKAMEP, CKAHEPOB M JPYrUX
ycTpoiicTB). I'paduueckuii pegakrop. Paspemenue. Kagpuposanue. Vcnpasnenue
nepcnekTuBbl.  ['mcrorpamma. Koppekuuss  ypoBHEW, KOPpEKUMs  IBETA.
OO6ecnBeurBaHUE IBETHHIX N300pakeHuid. Petymis. PaGora ¢ o6mactsimu. OunbTpsl.



Mmorocnoiiabie n3zo0paxenus. TekcroBwle cimon. Macka cinos. Kanambl.
Coxpanenue BblfeneHHONW oOnacTu. IloaroToBka miumrocTpauuii as BeO-caiToB.
AHUMUPOBaHHBIE U300pAKECHHUSL.

Bekropnas rpaduka. IlpumutuBbl. M3MeHeHuHe moOpsiAKa SIEMEHTOB.
BelpaBHuBaHue, pacnpenenenue. I'pynnuposka. Kpusbie. @opmarsl BEKTOPHBIX
pucyHkoB. Mcronp3oBanue KOHTYpOB. Bekropuzamus pacTpoBbIX H300pakeHUH.

[IpuHIMIIBI TOCTPOEHHUS U PEJAKTUPOBAHUS TPEXMEPHBIX Mozeliel. CeTouHbIe
Monenu. Marepuansl. MoaenupoBaHHe HCTOYHHUKOB ocBelleHusa. Kamepsl.
AnnutuBHble TexHonoruu (3D-npunTteps). [loHsATHE 0 BUPTYalbHOM pealbHOCTH U
JIOTIOJTHEHHOW PEalIbHOCTH.

[UDIAHUPYEMBIE  PE3VJIBTATBI OCBOEHHMA  IIPOTPAMMBI 110
MH®OPMATUKE (YIJIYBJIEHHBIM YPOBEHB) HA YPOBHE CPEJHEI'O
OBILEI'O OGPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE  pe3yabTaThl  OTPAKalOT TOTOBHOCTh U CHOCOOHOCTH
0oOyyYaroluxcsi PYKOBOACTBOBATHCS C(MOPMUPOBAHHONW BHYTPEHHEH IO3HIIMEH
JUYHOCTH, CHUCTEMOM UEHHOCTHBIX OpPUEHTAlWN, TO3UTUBHBIX BHYTPEHHHUX
yOeX/IeHN!, COOTBETCTBYIOIIUX TPAAUIMOHHBIM LIEHHOCTSIM  POCCHUHCKOTO
o0IIeCTBa, paCIIMPEHUE KUZHEHHOTO OIBITA U OIbITA JCSITEIILHOCTH B IPOLIECCE
peanus3alMy  CpeACcTBaMU  y4yeOHOro TNpeaMeTa OCHOBHBIX  HalpaBiIeHUN
BOCITUTATEIBHOM E€ATEIbHOCTH.

B pesynbrare wu3yueHus HMHPOPMATUKA HA YPOBHE CPEAHEro OOLIEro
oOpa3oBanus y oOydaromierocsi OyayT chOpMHUpPOBAHBI CIEAYIOIINE JTMYHOCTHBIC
pE3yIbTaThI:

1) rpamaaHCKOro BOCIIUTAHMSA:

OCO3HaHUE CBOMX KOHCTUTYIIMOHHBIX MIPaB U 00S13aHHOCTEH, YBaXKEHUE 3aKOHA
Y TPaBOIOPSIAKA, COOMIOACHHE OCHOBOMOJATAIOMIMX HOPM HH(GOPMAILIMOHHOTO
npaBa U HHGOPMAITMOHHOM 0€3011aCHOCTH;

TOTOBHOCTh IPOTHBOCTOSITH  MJIEOJIOTMM  3KCTPEMH3MaA, HAlMOHAIU3MAa,
KCeHO(OoOMH, AUCKPUMHUHAIMM 1O COLMAJIBHBIM, PEJIUTHO3HBIM, PACOBBIM,
HallMOHAJIbHBIM [IPU3HAKAM B BUPTYaJIbHOM MPOCTPAHCTBE;

2) IaTPpHOTHYECKOI0 BOCIIUTAHMSA:

LEHHOCTHOE OTHOLIEHUE K NCTOPUYECKOMY HACIEANIO, JOCTHKEHUAM Poccun
B HayKe, UCKYCCTBE, TEXHOJIOTUSAX, TOHUMAHUE 3HAYCHUSI NHPOPMATHKN KaK HAYKU
B KU3HHU COBPEMEHHOTI'0 OOLIECTRA;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

c(OpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, STUUYECKOTO MOBE/ICHNUS;



CIOCOOHOCTh OIEHMBATh CHUTYallMI0 M MPUHUMATh OCO3HAHHBIE PEILEHUS,
OPUEHTHUPYSCh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHCJIE B CETH
WNHurepHer;

4) 3¢TeTU4eCKOro BOCIIMTAHUSA:

ACTETUYECKOE OTHOUIEHUWE K MHpY, BKJIIOYas OCTETUKY HAy4YHOTO W
TEXHUYECKOIO TBOPUYECTBA;

CHOCOOHOCTh BOCIPUHUMATH DPa3jIUYHbIE BHUJIbI MCKYyCCTBA, B TOM YHCIE
OCHOBAHHOTO Ha UCIOJIb30BAHUHU UMHPOPMAITMOHHBIX TEXHOJIOTH;

5) pu3nUecKoro BOCIUTAHUSA:

c(OpMHPOBAHHOCTH  370POBOTO M Oe3omacHoro  oOpasza  >KU3HH,
OTBETCTBEHHOI'O OTHOLIEHUS K CBOEMY 37J0POBBIO, B TOM UHUCJIE 32 CYET COOTIONCHUS
TpeOoBaHMII  Ge30MacHOM  SKCIUTyaTallil  CPEeACTB  HMHMOPMALMOHHBIX U
KOMMYHUKAIIMOHHBIX TEXHOJIOTHIA;

6) Tpy10BOIrO BOCIIUTAHUSA:

TOTOBHOCTh K AaKTHUBHOW JEATEIbHOCTH TEXHOJOTMYECKOM M COLUAIBHON
HaNpaBJIEHHOCTH, CIOCOOHOCTh MHULIMHUPOBATh, MJIAHUPOBATH U CAMOCTOATEIBHO
BBIIIOJIHATH TAKYIO I€ATEIbHOCTD;

uHTepec K cdepam MpodeccHOHANbHON JAEATEIbHOCTH, CBSI3aHHBIM C
WH(OPMATUKON, TPOrpaMMHUpPOBAHHEM U HHGOPMAIMOHHBIMU TEXHOJIOTHSIMHU,
OCHOBAaHHBIMH Ha JOCTH)KEHUSX HAYKM WH(DOPMATHKM U HAYYHO-TEXHHYECKOIO
porpecca, yYMEHHE COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymield mpodeccun u
peanu30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE MIJIaHbL;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHHI0O W CaMOOOpa30BaHUIO Ha
MPOTSHKEHUU BCEW JKU3HU,

7) 3K0JIOrM4eCKOTr0 BOCIIMTAHUS

OCO3HaHUE IO0AJBHOIO XapakTepa 3KOJIOTMYECKHMX MNpoOJieM W MyTed uX
pelieHus, B TOM 4HCIE C Y4E€TOM BO3MOXKHOCTEH  MHGPOPMAIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTHIA;

8) HeHHOCTH HAYYHOI0 NMO3HAHMS:

c(hOPMHPOBAHHOCTh MHMPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pAa3BUTUSA HAyKH, IOCTHKEHHUSM HAyYHO-TEXHUYECKOro Iporpecca u
OOIIECTBEHHOM MPaKTHKH, 32 CYET NOHUMAaHUS POJIU MH(OPMALIMOHHBIX PECYpPCOB,
UH(GOPMAIIMOHHBIX MPOIECCOB M HMH(POPMALMOHHBIX TEXHOJIOTUH B YCIOBHSIX
undpoBoii TpaHchopmaluu MHOTUX cep )KU3HU COBPEMEHHOTO 00IIECTBA;

OCO3HaHUE ILIEHHOCTH HAy4YHOM JESATEIBHOCTH, TOTOBHOCTbH OCYILECTBIISATH
IIPOEKTHYIO M MCCIIEAOBATEIBCKYIO IEATEIbHOCTh MHANBUIYAJIBHO U B TPYIIIE.

B npouecce 1ocTHKeHNs TMYHOCTHBIX PE3YJIBTAaTOB OCBOEHUS TPOTrPAMMBI 110
uHpopMaTUKe y OOyYaroIIMXCsl COBEPIICHCTBYETCS SMOLIMOHAIBHBIN WHTEIJIEKT,
Mpeanoiaraniui copMUpOBaHHOCTD:



CaMOpPETYJIMPOBAHUsI, BKIIFOUAIOIIETO CAMOKOHTPOJIb, YMEHUE IPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IIOBEJIEHHE, CIIOCOOHOCTh aJIallTUPOBATHCS K
AMOIMOHATILHBIM U3MEHEHUSIM U TIPOSIBIISITE THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIlMM, BKIIOYAIONIEH CTPEMJICHHE K JOCTHKCHUIO LETU U
yCIIeXy, ONTHUMHU3M, WHUIIMATUBHOCTb, YMEHHUE JCHCTBOBATh, HMCXOJS M3 CBOMX
BO3MOKHOCTEH;

SMIIATHH, BKIIOYAIONIEH CIIOCOOHOCTH MOHMMATh SMOIIMOHAIBLHOE COCTOSHHUE
JIPYTUX, YYUTHIBATh €r0 IMPH OCYIIECTBICHUH KOMMYHHMKAIIUHM, CIIOCOOHOCTH K
COUYYBCTBHIO U COTIEPEKUBAHUIO;

COITMAJILHBIX HABBIKOB, BKJIIOYAIOIINX CIIOCOOHOCTH BBHICTPAUBaTh OTHOIIECHUS
C IPYTHMH JIFOABMH, 3a00TUTHCS, TIPOSBIIATh MHTEPEC U Pa3peniaTh KOHPIUKTHI.

METAHNPEIMETHBIE PE3YJIBTATBI

B pesynbrare wusyuyeHuss HMHPOPMATUKA HA YPOBHE CPEAHEro OOLIEro
oOpa3oBaHus y oOyuyatouierocst OyayT CcGOpPMUPOBAaHBl METaNpEAMETHBIE
pe3yabTaThl, OTPAKCHHbIE B YHMBEPCAJbHBIX YUYEOHBIX NEHCTBHUSAX, & UMEHHO —
NO3HABATEIbHbIE YHHUBEPCAJIbHbIE y4YeOHbIE JEHUCTBUS, KOMMYHUKATUBHbIE
YHUBEpCaJbHbIE YyueOHbIE ACHCTBUSA, PETrYISTHUBHbIE YHHBEpCAJIbHBIE Y4YeOHbBIE
NEUCTBHUS, COBMECTHAs EATEIBbHOCTD.

Ilo3naBare/ibHbIe YHUBEpPCAJIbHbIE YUeOHbIE 1eiicTBUS

1) 6a30BbIe JJOTHYECKHE AeICTBHS:

CaMOCTOATENbHO  (opMynMpoBaTh W AKTyaIM3UPOBaTh  MpOOIIeMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

YCTaHABJIMBAaTh CYIIECTBEHHBIM MPU3HAK WJIM OCHOBAaHUA JI CPaBHEHUS,
KJ1accudukauu u 00001IeHu s,

ONpENENATh LU JEATEIbHOCTH, 3aJaBaTh IapaMeTpbl U KPUTEPUH HX
JIOCTUKEHHS;

BBISIBJISITH 3aKOHOMEPHOCTH U MTPOTUBOPEYUS B pACCMATPUBAEMBIX SIBJICHUSAX;

pa3pabarbiBaTh IUIAH PEIICHUs] MPOOIeMbl C YYETOM aHAIM3a HWMEIOIINXCS
MaTepUAJIbHBIX U HEMaTEePUAIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B JEATEIIBHOCTh, OIIEHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKHU MOCIIEICTBUI AESITENbHOCTH;

KOOPJAMHHUPOBATH U BBINIOJIHATH Pa0d0Ty B YCIOBUAX PEabHOTO, BUPTYaTbHOTO
1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX MPOOIeM.

2) 0a30BbIe HCCIeN0BATEIbCKHE AeiiCTBUA:

BJIa/ICTh HABBIKAMH y4e€OHO-MCCIIEIOBATEILCKON U TIPOSKTHON JIeITEIIbHOCTH,
HaBbIKAMHM  pa3peuieHus MnpoOsieM, CHOCOOHOCTBIO U TOTOBHOCTBIO K



CaMOCTOSITEIbBHOMY MTOMCKY METOJOB PEIICHUS MPAKTUYECKUX 3a]1a4, MPUMEHEHUIO
Pa3JIMYHBIX METOJIOB MTO3HAHUS;

OCYILIECTBISITh PA3IMYHBbIC BUIBI JCSATEIBHOCTA MO TMOJYYEHUIO HOBOTO
3HAHMS, €r0 WHTEPHpETalHH, MPeoOpa30BaHUIO U MPUMEHEHUIO B Pa3TUYHBIX
y4eOHBIX CHUTyallUsIX, B TOM YHCJIE€ NpPHU CO3AAHUM YYEOHBIX U COIMAJBHBIX
MIPOEKTOB;

dbopMHUpOBATh HAYYHBIA THI MBINIJICHUS, BIAJACTh HAYYHOW TEPMUHOJIOTHEH,
KJIFOYEBBIMU TOHSTUSIMU U METOAAMU;

CTaBUTb W (GOPMYIUMpOBaTh COOCTBEHHBIE 3a/ladd B 0Opa3oBaTEILHOM
NESATEIbHOCTH U )KU3HEHHBIX CUTYaIIUSIX;

BBISBJISITh TIPUYMHHO-CIICICTBEHHBIE CBSI3M M aKTyallU3UPOBaTh 3ajady,
BBIJIBUTaTh TUNOTE3Y €€ PEIICHUS, HAXOAUTh apTyMEHTHI JIJIsl I0Ka3aTeIhCTBA CBOUX
YTBEPKJICHU, 3a/1aBaTh MapaMeTPbl U KPUTEPUU PEIICHUS;

aHAJIM3UPOBATh TIOJNYYCHHBbIE B XOJI€ pEIIEHUs 3aJlaud  Pe3yJIbTarhl,
KPUTHUYECKHU OLIEHUBATh UX JI0CTOBEPHOCTbh, MPOrHO3UPOBATH U3MEHEHNE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLICHKY HOBBIM CUTYAaIIUsIM, OIIEHUBATh MPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISITh 1I€JICHANIPABICHHBIA TMOUCK IEPEHOCa CPEACTB U CIOCOOOB
JercTBUS B MPOGECCUOHATIBHYIO CPENY;

yMETh MEPEHOCUTh 3HAHUS B IO3HABATEIBHYIO M IPAKTUYECKYIO O0JacTH
KU3BHEACATEIbHOCTH,

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HbIX MPEAMETHBIX 00IaCTeH;

BBIJIBUTATh HOBBIC WJICU, TIpPEAJiaraTh OPUTHHAIBHBIC MOAXOABl U PEIICHUS,
CTaBUTD MPOOJIEMBI U 33]1a4H, JOITYCKAIOIINE AIbTEPHATUBHBIC PEIICHMUS.

3) pabora ¢ uHpopmalmei:

BJIQJIETh HABBIKAMU MOJTYYEHUs] MHOOPMAIIMU U3 UCTOYHUKOB Pa3HBIX THUIIOB,
CaMOCTOSITENIbHO  OCYIIECTBIATh  MOWCK,  aHaJIW3, CUCTEMATU3alUI0 U
WHTEpHIpETanio HHGOPMAIIUU PA3TUYHBIX BUIOB U (POPM MPECTABICHUS;

CO3/1aBaTh TEKCTHI B pa3IMYHBIX hopMaTax ¢ yu€ToM Ha3HaYeHUs HH(popMauu
U 1eJEBOM ayauTOpHWH, BBIOUpas ONTUMAJIbHYIO (QOpMy TpEACTaBICHUS U
BU3yaJIM3alINH;

OIICHMBATh JIOCTOBEPHOCTb, JISTUTUMHOCTh WH(MOpMaINK, €€ COOTBETCTBHE
MPaBOBBIM U MOPAJIbHO-3THYECKUM HOPMAaM;

UCIIOB30BaTh  CpeacTBa  HMH(POPMAIIMOHHBIX M KOMMYHHUKAIMOHHBIX
TEXHOJIOTUH B PEIICHUM KOTHUTHUBHBIX, KOMMYHHKATHUBHBIX M OPraHH3aIlMOHHBIX
3a/1a4 ¢ COOIOIEHuEM TPpeOOBAaHU SPTOHOMUKHU, TEXHUKH O€30MTaCHOCTH, TUTHCHBI,
pecypcocOepekeHrs, MPaBOBBIX W ATUYECKUX HOPM, HOPM HH(POpMAIMOHHON
0e30IacCHOCTH;



BJaJeTh ~ HABbIKAMU  DPAClO3HABaHWS W 3alIUTHl  HHPOpPMAIHH,
UHGOPMAITMOHHOM 0€30MaCHOCTH JIUYHOCTH.

KoMMyHHKaTUBHBIE YHUBeEPCAJbHbIE Y4eOHbIe e CTBUSA

1) oOmenme:

OCYIIIECTBJISATh KOMMYHHUKAITUU BO BCeX cepax KU3HM;

pacrio3HaBaTh HeBepOaJibHbIe CpeAcTBa OOIIEHUs, IMOHUMATh 3HAYCHHUE
COI[MAJIbHBIX 3HAKOB, PAaclO3HABaTh MPEANOCHUIKM KOH(DIUKTHBIX CHUTyallud H
CMSTYATh KOH(IUKTHI;

BIAJETh  pa3IMYHBIMH  CIloco0aMu  OOIIEHUS W B3aUMOJCHCTBUS,
apTyYMEHTHPOBAHHO BECTH JUAJIOT, YMETh CMATYaTh KOH(MIMKTHBIC CUTYaIlUH;

Pa3BEPHYTO M JIOTHYHO M3JIaraTb CBOKO TOYKY 3pPEHHUSI C HCIIOJIb30BAaHUEM
S3BIKOBBIX CPEICTB.

2) coBMecTHAsA AesSITeJIbHOCTD:

MIOHUMAaTh U HUCIOJB30BaTh MPEUMYIIECTBA KOMaHIHOW M WHIUBUIYyaIbHOU
paboThI;

BBIOMpaTh TEMAaTUKy W METOJbl COBMECTHBIX ACHCTBUM € Y4y€TOM OOIIMX
MHTEPECOB U BOBMOKHOCTEN KaXJOTO YIEHA KOJUIEKTHBA;

IpUHUMATh  I[€JIM  COBMECTHOM  JEATCIBHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh JICMCTBUSL MO MX JIOCTHKEHUIO: COCTABJIATH IUIAH JCHCTBUU,
pacmpeneisaTh poii ¢ Yy4€TOM MHEHHH YYacTHUKOB, OOCYXIaTh PE3YJbTaThl
COBMECTHOI paboThI;

OIICHUBATh Ka4€CTBO CBOETO BKJIaJa M KaXKJO0TO YUaCTHUKA KOMaH/IbI B OOIIIUIA
PE3YIIBTAT 110 pa3padOTaHHBIM KPUTEPHUSIM;

npejjaraTb HOBBIE TPOEKTHI, OIEHUBATh HJIEM C TO3UIMA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUUMOCTH;

OCYHIIECTBJISITh TO3UTUBHOE CTPATETUYECKOE TOBEJICHUE B Pa3IMYHBIX
CUTYAIUX, MPOSBIIATH TBOPYECTBO U BOOOPaKEHUE, ObITh MHUITUATUBHBIM.

PerynsiTuBHBIC YHUBEpPCaJbHbIC YUeOHBIC 1eiiCTBUA

1) camoopranuszauus:

CaMOCTOSITEJIbHO OCYIIECTBIISATh MO3HABATEIBbHYIO JIESITEIBHOCTD, BBISBISATH
npoOeMbl, CTaBUTh U (HOPMYITUPOBATh COOCTBEHHBIC 3a/1adyu B 00Opa3oBaTelbHOM
JEATEIIbHOCTH U )KU3HEHHBIX CUTYaIUsX;

CaMOCTOSATEIILHO COCTABIIATH TUIAH PEIICHUS TIPOOIEMBI ¢ YU4ETOM UMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH M MPEANOYTECHUM;

JIaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacuMpsATh paMK{ y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEATIOYTEHUM;



JieN1aTh 0CO3HAHHBIN BBIOOP, apryMEHTHPOBATH €r0, OpaTh OTBETCTBEHHOCTD 32
penieHue;

OLIEHUBATh MPUOOPETEHHBIH OIBIT;

CHOCOOCTBOBaTh (POPMHUPOBAHUIO M MPOSBICHUIO IIHPOKOM 3SpyIuLUuu B
pa3HbIX OONACTAX 3HAHWM, MOCTOSHHO NOBBILIATH CBOM 0OOpa30BaTENbHBIN U
KYJIETYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaThb OLICHKY HOBBIM CHUTYallMsIM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTD,
OLICHMBAaTh COOTBETCTBUE PE3YIBTATOB LEISIM;

BJa/J€Th  HAaBBIKAMU  [I03HABAaTEJIbHOM  pediekcuu Kak  OCO3HAHHUSA
COBEPIIAEMBIX JCMCTBUM M MBICIUTEIBHBIX IIPOLIECCOB, HMX pE3YyIbTaroB M
OCHOBAaHMi, MCIOJIb30BaTh NPUEMBI PEUIEKCHH JUIsl OUEHKH CUTYyalluH, BbIOOpa
BEPHOTI'O PELICHUS;

OLICHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATh PEIICHUS 110 UX CHUKEHUIO;

IIPUHAMATh MOTHMBBI M apryMEHTBHl JpPYyTMX IPH aHaJIu3€ pe3yJbTaToB
NEATEIBHOCTH.

3) npuHATHA ce0s U APYIUX:

IPUHUMATh ce0sl, TOHUMAasi CBOU HEAOCTAaTKU U IOCTOUHCTBA;

IIPUHUMATh MOTHMBBI M apryMEHTBHl JpPYyIMX [PHU aHaIu3€ pe3yJIbTaToB
NEATEIbHOCTH;

MPU3HABATH CBOE MPABO U MPABO JIPYTUX HA OLIUOKY;

pa3BHUBATh CIOCOOHOCTh MOHUMATh MUP C MO3UILIMU APYTOro YeJIOBEKa.

HPEIMETHBIE PE3YJIBTATDBI

B nporecce nzydenus Kkypca nHGpOpMaTUKu yriayOon€HHoro ypoBHs 6 10 knacce
oOyJaromuMucst OyIyT JOCTUTHYTHI CIASAYIONMINE MTPEAMETHBIC PE3yIbTaThI:

BJIQJICHUC TIPEICTABICHUSAMH O POJM HWHPOPMAIUA W CBS3aHHBIX C HEH
MPOIIECCOB B TMPHUPOAE, TEXHUKE U OOIIECTBE, MOHATHAMHU «HH(POPMAITUIY,
«MH(POPMAITMOHHBIN MPOIIECC, KCUCTEMAY, «KOMIIOHEHTBI CUCTEMBbI», «CUCTEMHBIH
b dexT», «MHPOpMaAITMOHHAS CUCTEMAY, CUCTEMA YIIPABICHUS;

BJIQJICHUEC METONaMH TIOMCKa WHpopManmuu B ceTd HHTepHET, ymeHue
KPUTUYECKH OIEHUBATh WH(OPMAIIHIO, TIOJyUYeHHYIO U3 ceTH MHTEepHeT;

YMEHUE XapaKTepu3oBaTh OOJbIIHE JaHHBIC, TMPUBOAUTH PUMEPHI
UCTOYHUKOB WX TOJYyYEHHUS ¥  HANpaBJIEHUS WCIOJIB30BAHUSA, YMEHUE
KJacCU(UIMPOBaTh OCHOBHBIE 3a7ayd aHalM3a JaHHBIX (MPOTHO3MPOBAHUE,
KJIacCUUKaIus, KJIaCTePHU3aIIns, aHaJIu3 OTKJIOHEHUH ), TTOHMMATh
MOCJICIOBATEIIBHOCTD PEIICHUS 3a71ad aHaJIn3a JaHHBIX: cOOp MEPBUYHBIX JaHHBIX,
OYMCTKA W OIICHKAa KauyecTBa JIaHHBIX, BHIOOp W/WJIM TOCTPOEHUE MOJEIH,
npeoOpa3oBaHue JAHHBIX, BUSyTH3AIMs JAaHHBIX, MHTEPIPETALUS PE3YIbTaTOB;



NOHMMAaHHWE OCHOBHBIX MPHUHIMIOB YCTPOWCTBAa M  (YHKIIMOHUPOBAHUS
COBPEMEHHBIX CTAIIMOHAPHBIX U MOOWJIBHBIX KOMIBIOTEPOB, TEHCHIUI pa3BUTHS
KOMITBIOTEPHBIX TEXHOJIOTHIA;

BJIaJICHUE HaBbIKAMHM PabOTBl C ONEpPAllMOHHBIMU CHUCTEMaMH, OCHOBHBIMHU
BUJIaMH IIPOTPaMMHOI0 00eCIeueHus Ui PEIIeHUs] yueOHbIX 3a1a4 110 BEIOpaHHOMN
crenuaIn3alum;

HaJM4He NPEICTABICHUN O KOMIIBIOTEPHBIX CETAX U MX POJIK B COBPEMEHHOM
MUpe, 0 0a30BbIX NPUHIUIIAX OpraHU3aluu U (YHKIIMOHUPOBAHUS KOMITBIOTEPHBIX
ceTeil, 00 0OIWMX NpHUHLHUIAX Pa3pabOTKM W (PYHKUHOHUPOBAHUS HHTEPHET-
MIPUJIOKECHU;

MOHMMaHHUE YIpo3 HHPOPMAILIMOHHON 6€3011aCHOCTH, UCTIOJIB30BAHUE METOIOB
U CPENCTB MPOTUBOACWUCTBUA ITHM YTrpo3aM, COONIONEHHE Mep Oe30macHOCTH,
IIPEIOTBPAILAIOIINX HE3aKOHHOE PAacCIpOCTPAaHEHHE IIEPCOHAIBHBIX JaHHBIX,
coOntofieHne TpeOOBaHUN TEXHUKM OE€30MacHOCTM U TUTHEHBl MpU padbore ¢
KOMITBIOTEPAMH U APYTMMH KOMIIOHEHTaMU LHU(PPOBOrO OKPYKEHUS, TOHUMAHUE
IIPaBOBBIX OCHOB MCIOJIb30BaHUS KOMITBIOTEPHBIX ITPOrpamm, 0a3 TaHHBIX U padOThI
B cetn MHTEpHeT;

IIOHUMAaHUE OCHOBHBIX IPUHLHWIIOB JUCKPETU3ALMH Pa3JIMYHBbIX BUIOB
uHbOpMalMM, YMEHUE ONpPENeNATh HHPOPMALMOHHBIA OO0bEM TEKCTOBBIX,
rpaMUecKux M 3BYKOBBIX JAaHHBIX IPHU 33JaHHBIX MapaMeTpax JAMCKPETH3aluU,
YMEHUE ONPEAENSATh CPETHIOI CKOPOCTh NEpEIaud JaHHBIX, OLIEHUBATh U3MEHEHHE
BPEMEHM INepefayd MNpu HU3MEHEHUH HWH(GOPMAIMOHHOTO 00BbEMa MJAHHBIX H
XapaKTEpUCTHK KaHaja CBS3H;

YMEHHUE HCIIONB30BaTh MIPU PELICHUM 3a/1a4 CBOMCTBA MO3UIIMOHHON 3alUCU
YHUCEeN, AITOPUTMA ITOCTPOESHUS 3aMCH YHCIIA B MO3UIMOHHOW CUCTEME CUUCIIEHUS
C 33JlaHHBIM OCHOBAaHUEM M MOCTPOEHUS YMCJIa TIO CTPOKE, CONEpKalllel 3aruch
3TOTO YHCJIA B TO3ULMOHHOM CUCTEME CUMCIIEHUS C 33/JaHHBIM OCHOBAaHNUEM, YMEHHUE
BBIMOJIHATH apu(METHUECKUE ONEPALIUY B TO3UIIMOHHBIX CUCTEMAaX CUUCIICHUS;

YMEHHUE BBINOJHATh MPeoOpa30BaHUs JIOTMUECKUX BBIPAKEHUM, UCIOJb3YS
3aKOHbI ~aJreOpbl JIOTUKHA, YMEHHE CTPOUTh JIOTUYECKOE BBIPAXKEHHE B
JTU3BIOHKTUBHON M KOHBIOHKTHBHOW HOpMaJlbHBIX (popMax Mo 3aJaHHOU Tadimuue
UCTUHHOCTH, MCCIENOBaTh 00JacTh MCTUHHOCTH BBICKA3bIBaHUS, COIEPIKAIIETO
IIEPEMEHHBIE, PEIIATH HECIOKHBIE JIOTUYECKUE YPABHEHUS M CUCTEMbBI YPABHEHUM;

NOHMMaHue O0a30BbIX aJTOPUTMOB OOpPAOOTKM YHUCIOBOM M TEKCTOBOM
uHpopmalyu (3amuch 4uceNl B MO3UIMOHHOM CHUCTEME CUHMCIICHHSI, HaXOXXIECHUE
BCEX MPOCTHIX YMCEN B 33JaHHOM JHara3oHe, 00padoTka MHOTOPA3PSAIHBIX LIETBIX
YHUCEJ, aHAJIN3 CUMBOJIBHBIX CTPOK U JIPYTUX ), AJITOPUTMOB IOUCKA U COPTUPOBKH,
YMEHHE OIpeNesTh CIOKHOCTh H3y4aeMbIX B Kypce Oa30BbIX aJrOPUTMOB
(cyMMUpOBaHME »JJIEMEHTOB MacCHBa, COPTUPOBKa MAacCuBa, MepeOOpHbIe



aJITOPUTMBI, TBOMYHBIN MOMCK) U MPUBOAUTH MPUMEPHl HECKOIBKUX aJTOPUTMOB
pa3HOM CI0XKHOCTHU JJIs PEIICHUsI OJJHOU 3aauu;

BJIaJICHUE YHHBEPCAIbHBIM SI3BIKOM MPOrPAaMMHUPOBAHHUSI BBICOKOTO YPOBHS
(Python, Java, C++, C#), mnpeacraBieHussMu O 0a30BbIX THIAX JIaHHBIX H
CTPYKTypax JaHHBIX, YMEHHE UCIOJb30BaTh OCHOBHBIC  YIIPABISIONINE
KOHCTPYKIIMHM, YMEHHE OCYIIECTBIIATh aHalU3 TMPEAJIOKCHHON MPOrpaMMBbI:
OTIPENENATh Pe3yAbTaThl PaOOTHI MPOTrpaMMbl MPU 3aJaHHBIX HWCXOTHBIX JTaHHBIX,
ONpEAENATh, MPU KAKUX HCXOJHBIX JAHHBIX BO3MOXKHO IMOJyYEHHE YKa3aHHBIX
pe3yJIbTaToOB, BBIABIATH JIAHHBIE, KOTOPbIE MOTYT MPHUBECTU K OIIMOKE B pabore
porpamMmsl, GOPMYITUPOBATH MPEUIOKEHHS IO YAYUIIEHUIO POTPAMMHOIO KOJIa;

YMEHHE CO3/[aBaTh CTPYKTYPHUPOBAaHHBbIE TEKCTOBBIE JIOKYMEHTHI U
JIEMOHCTpPAIIMOHHBIE MaTEepPHAaJIbl C UCIIOIF30BAHUEM BO3MOXKHOCTEH COBPEMEHHBIX
IPOrPaMMHBIX CPEICTB U 00JaYHBIX CEPBUCOB;

YMEHHE UCIOIb30BaTh IEKTPOHHbIE TAOIULIBI ISl aHAJIN3a, IPEICTaBICHUS U
00pabOTKH JaHHBIX (BKIIIOYAsl BBIUMCIEHUE CYMMBI, CPEIHEr0 apu(hMETHUECKOTO,
HAauOONBIIEr0 ¥ HAaWMEHBIIETO 3HAYCHHWH, peIIeHHWe YpaBHEHHUI, BBIOOD
ONTUMAJBHOTO  pEIICHWs, TMOm0Op JIMHWM  TpPEHJa, pelIeHHe  3aja4
IPOTHO3UPOBAHMUS).

B npouecce nzyuenus kypca HHPOpMaTuku yriayonéHHOro ypoBHs 6 11 Knacce
OOyJarommuMucs OyyT JOCTUTHYTHI CIAYIOLINE MPEAMETHBIC PE3yabTaThI:

YMEHHE CTPOUTh HEPABHOMEpPHBIC KOABI, OIMYCKAIOIIUE OJHO3HAYHOE
JEKOAMPOBaHUE COOOLIEHUI (TpeUKCHbIE KOIbI), MCIOJB30BaTh MPOCTEHIINE
KOZIbl, KOTOpPBIE MO3BOJISIIOT OOHAPYKMBaTh W MCIIPABIATH OLIMOKHU MpH Nepenaye
JaHHBIX, CTPOUTH KO, OOECIIEUMBAIOIIMI HAWMEHBIIYIO BO3MOXKHYIO CPEIHION0
JUTUHY COOOIIIEHUS TPH U3BECTHOMN YaCTOTE€ CUMBOJIOB, MOSICHSITH IPUHITUTIBI PAOOTHI
MPOCTHIX AITOPUTMOB CXKATHUS JTaHHBIX;

YMEHHE pelllaTh aJrOPUTMUYECKUE 3aJaud, CBS3aHHBIC C aHAJIU30M Trpados
(31241 OCTPOEHUS ONTUMAJIBHOTO ITyTH MEXAY BEepIIMHAMU rpada, ornpeneaeHus
KOJIMYECTBa PA3NMMYHBIX TMyTE€Hd MEXIy BepIIMHAMH OPUEHTHPOBAHHOTO
AIMKJINYECKOro Tpada), yMEeHHE UCIIONIb30BaTh JEPEBbhsl IPH aHAIIU3€E U MOCTPOCHUHU
KOZIOB ¥ JIJISl TIPENICTaBICHHS apu(PMETUUECKUX BBIPAXKCHHUM, MIPU PEIICHUH 3a71a4d
NOHUCKa U COPTUPOBKH, YMEHUE CTPOUTH JAEPEBO UTPHI MO 33JaHHOMY aJITOPUTMY,
pa3palaTbiBaTh 1 0OOCHOBBIBATH BBIMTPHILIHYIO CTPATETHIO UTPHI;

yMEHHE pa3padarbiBaTh M pEAM30BBIBATH B BHJE MporpaMm 0a3oBbIC
ITOPUTMBI, YMEHHE WCIONB30BaTh B MpOrpaMMax aHHBIC Pa3IUYHBIX THUIIOB C
y4€TOM OTpaHUYEHUI Ha JMana3oH WX BO3MOXKHBIX 3HAYCHUM, MPUMEHATb NpU
pellIeHnH 3a/1a4 CTPYKTYPhl JaHHBIX (CIUCKHU, CIIOBApH, CTEKU, OUEpPEaH, IEPEBB),
UCIOJb30BaTh 0a3oBble OIEpaluu CcO CTPYKTypaMu JaHHBIX, MPUMEHSTh
CTaH/IapTHBIE U COOCTBEHHBIE MOAIPOrPAMMBI ISl 00paOOTKN YHCIOBBIX TaHHBIX



CUMBOJIBHBIX CTPOK, HCIIONB30BaThb MpH pa3paboTKe mnporpamMMm OHUOIMOTEKH
MOJIPOTpaMM, 3HaTh (YHKIIMOHATIbHBIE BO3MOKHOCTH HHCTPYMEHTAIBHBIX CPEJCTB
Cpellbl pa3pabOTKH, YMEHHE HCIIOJIb30BATh CPEJCTBA OTIIAJKH MPOrpaMM B Cpene
IPOrpaMMHUPOBaHUs, YMEHUE TOKYMEHTUPOBATH IIPOIPAMMBI;

YMEHHE CO3/1aBaTh BEO-CTPaHMIIbI;

BJIa/ICHE OCHOBHBIMH CBEJEHUSIMH O 0a3aX JaHHBIX, UX CTPYKTYpPE, CPEACTBAX
co3faHus U pabOThl C HUMH, YMEHUE MCHOJb30BaTh TAOJUYHbBIC (PENSIIUOHHEIC)
0a3bl TaHHBIX (COCTABIIATH 3allPOCHl B 0a3aX JAHHBIX, BBIIOJIHATH COPTUPOBKY U
NOUCK 3amuced B 0a3e JaHHBIX, HAMOJHATH pa3padOTaHHyK 0a3zy AAHHBIX) U
CHPAaBOYHBIE CUCTEMBI;

YMEHHUE HCIOJIb30BaTh KOMIIBIOTEPHO-MAaTEMaTHYECKUE MOJEIU JUIsl aHaIu3a
0OBEKTOB U MPOIIECCOB: (POPMYTUPOBATH 11€Th MOACIUPOBAHUS, BBIIIOIHATH aHAIIN3
pe3yabTaToB, MOIYYEHHBIX B XO/A€ MOJEIMPOBAaHUS, OLEHUBATh COOTBETCTBHE
MOJIENIM MOJIEIUPYEMOMY OOBEKTY WJIM MPOIECCY, MNPEACTaBISATh PE3yJIbTaThl
MOJICITMPOBAHUS B HATJISITHOM BHJIE;

YMEHUE OpraHUu30BbIBaTh JIMYHOE HWH(POPMALMOHHOE MPOCTPAHCTBO C
UCIIOJIB30BAaHUEM PA3NUYHBIX CPEACTB LU(PPOBBIX TEXHOJIOTUH, TOHHMaHHUE
BO3MOXKHOCTEH IM(PPOBBIX CEPBUCOB TOCYIAPCTBEHHBIX YCIYT, LHUPPOBBIX
00pa30BaTeIbHBIX CEPBUCOB;

MOHMMAaHNE OCHOBHBIX MPHUHIIUIIOB PabOThI, BOSMOXHOCTEH M OTpaHHYCHUS
NPUMEHEHHUsI TEXHOJOTHI MCKYCCTBEHHOTO WHTEJUIEKTAa B PA3IMYHBIX OOJACTSIX,
HaJIM4YUE TMPEICTaBICHUM O Kpyre pelaeMblX 3a4ad MAIIMHHOTO O00yuyeHUus
(pacnio3HaBaHMsl, KJIaCCU(PHUKAIIMK U MPOTHO3UPOBAHUS) HAJIMUUE MPEACTABICHUN
00  UCHOJB30BaHMM  HMH(MOPMALMOHHBIX  TEXHOJOTHMH B pPa3IMYHBIX
npodeccuoHaIbHBIX cepax.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KosmnuecTBo yacos DJIEeKTPOHHbIE
HanmenoBaHue pa3nesioB H TeM udpoBbie
Ne i/m pasi Konrtpoabnbie IIpakTHyeckue (mpp )
NMPOrpaMmblI Bcero o0pa3oBareJibHbIE
padoThbI padoThbI
pecypcsbl
Paznen 1. HudpoBas rpaMOTHOCTH
11 KommnbroTep - yHUBEpCaIbHOE YCTPOMCTBO 6 1 bubnmnoreka [JOK
' 00pabOTKH JaHHBIX https://m.edsoo.ru/f47857¢0
bub6muoreka [IOK
1.2 lporpammroe obecneuenne 6 https://m.edsoo.ru/f47857¢0
bub6muoreka [IOK
.3 KowmrbioTepHeIe ceTH > https://m.edsoo.ru/f47857e0
bubmuoreka [IOK
. 1
1.4 HNudopmarmonnas 6€30macHOCTh 7 2 hitps://m.cdsoo.rw/f47857¢0
Hroro no pazneny 24
Paznea 2. Teopernueckne 0CHOBbI MHGOPMATHKH
21 ITpencraBnenue uHdGopMalu B 19 1 5 bubnuotexa [IOK
' KOMIIbIOTEpE https://m.edsoo.ru/f47857¢0
bub6moreka [IOK
. 1
2.2 OcroBe! anreOppi J10ruKH 14 ! https://m.edsoo.ru/f47857¢0
bubnunoreka [IOK
2.3 KommproTepras apupmernra 7 ! https://m.edsoo.ru/f47857¢0
Hroro no pazneny 40
Pasznen 3. AiropuT™MbI 4 IPOrpaMMHpPOBaHUeE
3.1 BBenenne B mporpaMMupoBaHue 16 1 0.5 bubmorexa [JOK

https://m.edsoo.ru/f47857¢0
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bubnaunoreka I[IOK

3.2 BcnomorarenbHbie alrOpUuTMbI 8 2 hits://m.cdsoo.ru/f47857¢0
bubmuoreka [IOK
33 HMCIICHHBIE METO/HI > 3 https://m.edsoo.ru/f47857¢0
34 Anroput™bl 00pab0TKH CUMBOJIBHBIX 5 1 bubmuoreka [IOK
' JIAHHBIX https://m.edsoo.ru/f47857¢e0
bubnmoreka [IOK
3.5 AnropuT™MBI 00paOOTKHA MAaCCHBOB 10 3.5 hitps-//m.cdsoo.ru/f47857¢0
Hroro no pazneny 44
Paznen 4. Un¢opmManiuoHHbIe TEXHOJIOTHH
bubnmoreka [IOK
4.1 O06paboTka TEKCTOBBIX JOKYMEHTOB 6 2.5 hitps://m.cdsoo.rw/f47857¢0
bubnamoreka [IOK
4.2 AHAITH3 JAHHbX 8 3 https://m.edsoo.ru/f47857¢0
Hroro no pazneny 14
PesepBHoe Bpems 14
OBIIEE KOJIMYECTBO YACOB I10 ITPOI' PAMME 136 21.5
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11 KUIACC

KosunyecTBo yacoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3/iesioB U TeM ugposbie
Ne ni/m past Konrpoabubie  IIpakTnyeckue (mucbp )
NPOrpamMmbl Bcero o0pa3oBare/IbHbIC
padoTbI padoThbI
pecypcbl
Pazgea 1. Teopernyeckue 0CHOBbI HH(POPMATHKH
11 Wudopmanus 1 nHPOpMALIMOHHEIE 10 1 25 bubnmuoreka [IOK
’ MIPOIIECChHI ' https://m.edsoo.ru/f47857¢0
bubaunoreka [IOK
. 1
1.2 Moneruposatine 8 2 https://m.edsoo.ru/f47857¢0
Hroro no pazneny 18
Paznes 2. AiropuT™MbI 4 IPOrpaMMHPOBaHue
bu6muoreka [IOK
2.1 DJeMEHTbI TEOPUU AJTOPUTMOB 6 1 hits://m.cdsoo.ru/f47857¢0
bu6moreka [JOK
. 1
2.2 ANTOPUTMBI U CTPYKTYPBI JAHHBIX 28 10 hitps://m.cdsoo.rw/f47857¢0
OcCHOBBI 00BbEKTHO-OPUEHTHPOBAHHOTO bubmuoteka [IOK
23 16 1 4.5
IIpOrpaMMHUPOBAHUS https://m.edsoo.ru/f47857¢0
Hroro no pazneny 50
Pazgea 3. UndopmaniuoHHbIE TEXHOJIOTUH
31 KomnerorepHo-maremarnyeckoe 2 5 bubnuorexa HOK
' MOIEIIUPOBAHNUE https://m.edsoo.ru/f47857¢0
bubmoreka [IOK
2 b 1 1 4
3 A3PI AAHHEIX 0 https://m.edsoo.ru/f47857¢0
. bubmmoreka [IOK
. - 1
33 Beo-caiit 14 4 https://m.edsoo.ru/f47857¢0
Bbu6mmoreka IIOK
34 Kommrorepuas rpaguia 8 33 https://m.edsoo0.ru/f47857¢0
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bu6mmoreka IIOK

33 3D-monennposanme 8 3 https://m.edsoo.ru/f47857¢0
Hroro no pazneny 48
Pe3epBHOE Bpems 20
OBILIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 136 36.5
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[IpoBepsiembie TpeOOBaHUS K pe3yIbTaTaM OCBOCHUSI OCHOBHOM

oOpazoBaTenbHOM TporpaMmsl (10 kmacc)

Kox
IPOBEPSAEMOT
0 pe3yJibTata

[IpoBepsieMbie TpeIMETHBIC PE3YIbTAThl OCBOCHHUS OCHOBHOM
00pa3oBaTeLHOW POTPAMMEI CPETHETO OOIIEro 00pa3oBaHMS

ITo Teme "I{udpoBas rpaMOTHOCTB"

1.1

Brnanenue npencraBieHUsIMU O pOJIM HHPOPMAIUH U CBA3aHHBIX
C Hel MpoLecCOB B MPUPOJIE, TEXHUKE U OOLIECTBE, NOHATUIMU
"undopmanusa”, "uHPopMauumoHHbli mnponecc”, "cucrema",
"KOMITOHEHTBI CHUCTEMBI", "CUCTEMHBIIN s dekt",
"nHopManmoHHas cucrema', 'cuctema ynpasieHus'"; BIaJeHUE
MeToJaMu Noucka uHpopmauuu B ceT VHTepHET; ymeHue
KPUTHYECKH OLEHUBATh HH(POPMAINIO, MOIYYEHHYIO W3 CETU

HNHuTtepHeT

1.2

YMeHue xapakTepu3oBaTh OOJIbIIME JAHHBIC, MPUBOJAUTH
NpUMEpbl MCTOYHUKOB HMX TMOJYyYEHHS W  HaIMpaBJICHUS
UCIIOJIb30BaHUs

1.3

ITonnmanue OCHOBHBIX IPUHLIMIIOB ~ YCTPOWCTBA  H
(byHKIIMOHUPOBAHUS COBPEMEHHBIX CTallMOHAPHBIX U
MOOUITBHBIX KOMIIBIOTEPOB; TEHICHIUI pa3BUTHS
KOMIBIOTEPHBIX TEXHOJIOTUH; BJIaJICHUE HaBBIKAMU PaOOThI C
ONEpPAallMOHHBIMKA ~ CUCTEMaMM W OCHOBHBIMM  BHJAMHU
MPOrpaMMHOTO 00€CTIeUeHUs /I pelieHrs Y4eOHBIX 3a/1ad 1o
BBHIOpaHHOM CrieUaIn3aluu

[To Teme "TeopeTnueckre OCHOBBI HHPOPMATUKH"

2.1

IToHnMaHne OCHOBHBIX NPUHUIUIOB AUCKPETU3ALNN PA3TUYHBIX
BUJIOB HMH(OpPMAIIMK; YMEHHUE OIpeAessTh MHGOPMAIMOHHBIN
00BEM TEKCTOBBIX, T'PAPUUYECKUX U 3BYKOBBIX JAHHBIX MPHU




3aJIaHHBIX ITapaMeTpax JUCKPCTHU3AIINN

2.2

YMeHue CTpouTh HEpPaBHOMEPHBIE KOJBI, JOIYCKAIOIIUe
OJIHO3HAYHOE JICKOAMPOBaHUE COOOIeHNH (TTpedUKCHBIC KOIbI);
UCIIOJIB30BaTh  MPOCTEUINE KOABI, KOTOPHIE TIO3BOJISIIOT
oOHapy’KHBaTh M HCIPABIIATH OIIMOKH MU Tepeaade JaHHBIX

2.3

BJ'IaI[eHI/Ie TCOPCTUUCCKUM arIapaTroMm, ITO3BOJIAIOIIINM
OCYHCCTBIIATH IMPCACTABJICHUC 3aIaHHOI'O HATYPAJIBHOI'O YHCJIA
B PA3JIMYHBIX CUCTCMAX CHHUCICHUA

2.4

BJ'IaI[CHI/Ie TCOPECTUUCCKUM arraparomMm, ITO3BOJIAIOIIIMM
BBITTOJIHATDH Hp€O6pa3OBaHI/I$I JJOT'MYCCKHUX BBIpa)KeHHﬁ,
HCII0JIB3Y: 3aKOHBI aJIr C6pI)I JJOTUKH

[To Teme "NHpopmaIimoHHbIE TEXHOIOTHH"

3.1

YMeHne co3aBaTh CTPYKTYPUPOBAHHBIE TEKCTOBBIE JJOKYMEHTHI
U JEMOHCTpAaIlMOHHBIE MaT€pHabl C  HCIOJIb30BAHUEM
BO3MOXKHOCTEM  COBPEMEHHBIX MPOTPaMMHBIX CpPEICTB U
00JIauHBIX CEPBHCOB

3.2

YMeHue HChoJib30BaTh TaONM4YHBIC (PENSAIMOHHBIE) Oa3bl
JIAHHBIX, B YaCTHOCTH, COCTABJISITh 3aMpOChl B 0a3ax JaHHBIX (B
TOM YHUCJI€ BBIYUCIISIEMBIE 3aIPOCHI), BBITOJIHITH COPTUPOBKY U
MOMCK 3anuceil B 0a3e TaHHbIX; HAMOIHAThH pa3paboTaHHYIO 0azy
JTAHHBIX

3.3

YMeHre HCNoab30BaTh JJIEKTPOHHBIE TaOJMLBI JUIsl aHaIu3a,
MpECTaBICHUS] U 00paOOTKM NaHHBIX (BKJIIOYAs BBIYMCIICHUE
CyMMBI, CpEIHEr0 apu(PpMETUYeCKOro, HaAUOOJIBIIETO U
HaWMEHBIIET0 3HAYEHU, PEIICHUE YPAaBHEHHI)

Tadomuma 13.1




[IpoBepsiembie anemeHThl coaeprkanud (10 kiacc)

Kon [IpoBepsieMblii JIEMEHT COJIEPKAHUS

1 [MudpoBast rpaMOTHOCTh

1.1 |[Ipunnunel paboTbl kommbioTepa. [lepcoHanbHBIA KOMIIBIOTED.
Br160p koHUrypanuyu KOMIOBIOTEPA B 3aBUCHUMOCTH OT PEIIAEMBIX
3a1a4y

1.2 |OcHOBHBIE TEHACHUMU PAa3BUTHUS KOMIIBIOTEPHBIX TEXHOJIOTHU.
[TapajienpHple  BBIYMCIECHHA. MHOIONpOLECCOPHBIE  CHCTEMBI.
CynepkoMmbiorepsl.  MukpokoHTposiepsl.  PobGoTuzupoBaHHbIE
IIPOU3BOJICTBA

1.3 |®aiinoBas cucrema. llouck B ¢aiinoBoil cucteme. Opranuzanus
XpaHeHUs] U OO0paOOTKM [AaHHBIX C HCIOJIb30BAHUEM HWHTEPHET-
CEpBUCOB, O0JIAYHBIX TEXHOJOTUH U MOOMIIBHBIX YCTPOUCTB

2 Teopernyeckre 0CHOBBI UHPOPMATUKH

2.1 |Nudopmanus, NaHHbIE W 3HAHUS. YHUBEPCAIbHOCTb JMCKPETHOIO
npejcTaBieHus nHdopmanuuu. J[BONYHOE KOAUPOBAHHE

2.2 |PaBHOMEpHBIE U HEPABHOMEPHBIE KOBI. Y ciioBue PaHo

2.3 |llogxomel k wu3Mmepenuto wuHpopmanuu. CyHHOCTH 00BEMHOTO

(asipaBUTHOrO) TOAXOJA K M3MEPEHUI0 MH(GOPMAIUU, ONpeeiIeHre
OuTa ¢ TOYKU 3peHUs aI(PaBUTHOTO MOAX0/Ia, CBSI3h MEXKIY pa3MepoM
andasuTa 1 HOOPMAITMOHHBIM BECOM CUMBOJIA (B TIPEANOIOKEHUH O
PABHOBEPOATHOCTH TMOSABJIICHUSI CHMBOJIOB), CBSI3b MEXK/y €IMHUIIAMU
u3Mepenuss uHbopmanmu: Out, Oait, KOaitr, MoOaiitT, ['Oaiir.
CylHOCTh  COAEPKATENIBHOTO  (BEPOSITHOCTHOTO)  MOAXoda K
WU3MEPEHUI0 HH(POPMAITUH, OTIpe/ieJIeHne OUTa C TO3UILIMH COJEP KaHuUs




COOOIIEHUSA

2.4

Nudopmanmonnsie npouecchl. [lepegaua undopmaruu. Mcrounuk,
NPUEMHHK, KaHal CBSI3M, CHUTHAN, KoAupoBaHue. VckaxeHue
uHbopMaruu mpu nepegade. CKOpocTh nepeaaun JaHHBIX 10 KaHAITY
CBsI3U. XpaHeHue nHdopmanuu, o0beM naMsaTu

2.5

Cucrembl. KOMIIOHEHTBI CUCTEMBI U UX B3auMojeiicTBue. CucreMbl
yIpaBiieHUs. YTIpaBieHHe Kak UHPOpMallMOHHBIH mpoiiecc. ObpaTHas
CBSI3b

2.6

Cuctemsl cunciienus. PazpepHyTas 3anuch LEJIbIX U JPOOHBIX YHCEI B
MMO3UIMOHHBIX CUCTEMaX cyuciieHusl. CBOMCTBA MO3UIIMOHHON 3alIlCH
Yyuca: KOJMYeCTBO U(p B 3amucH, MPU3HAK JCIUMOCTH YHKCla Ha
OCHOBAHHUE CUCTEMbI CUHUCIICHUA. AJITOPUTM TE€PEBOJIA 1IEJOr0 YUcia
13 P-UYHOM CUCTEMBI CUMCIICHUS B IECATUUHYIO. AJITOPUTM MEPEBOIA
KOHeUYHOW P-wuHOW 1poOu B JEeCATHUHYIO. AJTOPUTM IE€peBOjIa
LEJIOT0 4YHWCJIA W3 JIECATUYHOW CHCTEMBI CUHUCICHHS B P-HuYHYIO.
JIBon4Has, BOCBMEpPUYHAs W  MIECTHAJLIATEPUYHAS  CHUCTEMBI
CUUCIICHUSI, TEPEBOJI  YHCEN  MEXIy OTUMH  CHUCTEMaMH.
Apudmernyeckue oneparuy B MO3UITMOHHBIX CHCTEMaX CUUCIICHUS

2.7

[IpencraBicHre TENBIX H  BEHICCTBECHHBIX YHCEN B  MaMATH
KOMITbIOTEpa

2.8

KonmupoBanne  TekctoB. KomupoBka  ASCII.  OnpnHoOGaliTHble
konupoBku. Ctangapt UNICODE. Koauposka UTF-8. Onpenenenue
MH(OPMAIMOHHOTO 00beMa TEKCTOBBIX COOOIIEHUI

2.9

KonupoBanue uzoOpaxenuid. OueHka WH(DOPMAMOHHOTO O0BbeMa
pacTpoBoro rpaduuecKkoro U300pakeHUs MPHU 3aJaHHOM Pa3pelICHUH
u rinyOuHe koaupoBaHus 1Bera. KomupoBanwe 3Byka. OlieHKa
UHGOPMAITMOHHOTO 00'beMa 3BYKOBBIX JAHHBIX MPH 3aIaHHBIX YaCTOTE
JTUCKPETH3AINH U PA3PSITHOCTH KOJUPOBAHUS

2.10

Anrebpa joruku. BrickaspiBanus. Jloruueckue omepanuu. TaOmauilbl




WMCTUHHOCTH JIOTUYECKUX Omepauuid "NU3bIoHKIHS", "KOHBIOHKIHUS",
"mHBepcuda',  "mMmmukamus",  "skBuBasmeHuuA".  Jlormueckue
BBIDAKECHMSI. DBBIYMCIIEHHE JIOTMYECKOTO 3HAYEHUS COCTAaBHOIO
BBICKA3bIBAaHUS TIPU U3BECTHBIX 3HAYCHUAX BXOAAIIMX B HETO
3JIEMEHTApHBIX BbICKa3bIBaHUU. TaOnMIbl MCTMHHOCTH JIOTUYECKUX
BbIpakeHH. Jlornyeckue onepanny U ornepauuy HajJ MHOXECTBAMHU.
[Ipumepsnl 3aKOHOB anreopsl JIOTHKHU. DOKBUBAJICHTHbIE
npeoOpa3oBaHusl JIOTMUECKUX BbIpakeHUH. Jlormyeckue QyHKIMU.
[TocTpoeHre JIOTHUYECKOTO BBIPAKEHUS C JaHHOM Tabnuuein
UCTUHHOCTH. Jlormdeckume 5SJIEMEHTbl KOMIbroTepa. Tpurrep.
CymmMmarop. IlocTpoeHue cxeMbl Ha JIOTMYECKHX DJJIEMEHTax IIo
JIOTUYECKOMY BBIPQKEHUIO. 3alMUCh JIOTHYECKOTO BBIPAXKEHUS IIO
JIOTUYECKOM cXeme

NudopmarnmoHHbie TEXHOIOTUN

3.1 |TekcroBbii mponeccop. PepaktupoBanue u ¢dopmaTHpOBaHUE.
[IpoBepka opdorpabuu u rpammatuku. CpeicTBa TMoucka U
aBTO3aMEHbl B TEKCTOBOM Ipoueccope. lcnonb3oBanue CTUIEH.
CTpyKTypUpOBaHHbIE TEKCTOBBbIE JOKYMEHTHI. CHOCKH, OTJIaBJICHUE.
Oo6maunbie cepBuchl. KosnektuBHass paboTta ¢ JOKYMEHTOM.
NHCTpyMEHTHI pelieH3UpOBaHUs B TEKCTOBBIX Mpolieccopax. Jlenopas
nepenucka. Pedepar. IlpaBuna 1uuTUpOBaHUS HCTOYHUKOB U
opopmienusi Oubmmorpaduyeckux ccopiiok. OdopmieHue crnucka
JUTEpaTyphbl

Tabmuma 13.2

[TpoBepsiembie TpeOOBaHUS K PE3yJIbTaTaM OCBOCHHUS OCHOBHOM

oOpazoBarensHO# mporpamMmsl (11 kiacc)

Kon [IpoBepsiemble MpeAMETHBIE PE3YIbTAThI OCBOEHUSI OCHOBHOMU




IIPOBEPSIEMOT
0 pe3yibTaTa

o0pa3oBaTeabHOI MPOrpaMMbl CPEIHETO O0IIero 0Opa3oBaHus

[To Teme "[ludpoBas rpaMmoTHOCTH"

1.1

Hanuure npeacTaBieHUil 0 KOMIBIOTEPHBIX CETAX U UX POJIU B
COBPEMEHHOM MHpe; 00 oOIUX MNPUHLHUIIAX pa3pabOTKU U
(YHKIIMOHUPOBAHUS MHTEPHET-NIPUIIOKEHUN

1.2

YMenue OpraHU30BbIBATH JUYHOE MH(POPMaLIMOHHOE
IIPOCTPAHCTBO €  HCHOJIb30BAHWEM  DPA3JIMYHBIX  CPEICTB
HU(POBBIX TEXHOJOTUI; TOHUMAaHUE BO3MOXKHOCTEH IU(POBBIX
CEPBUCOB roCyJIapCTBEHHBIX YCIIyT, U (ppOBBIX
00pa30oBaTeNbHBIX CEPBUCOB; IMOHUMAHHWE BO3MOXKHOCTEH U
OTPaHUYECHUI TEXHOJOTMH HCKYCCTBEHHOIO HHTEIUIEKTa B
pa3iuuHBIX ~ Oo0NacTAX;  HaJW4yhe  MpeAcTaBiIeHU 00
UCIOJIb30BaHUU HMH(OPMALMOHHBIX TEXHOJIOTMH B Pa3IMYHbIX
po(hecCHOHANBHBIX cepax

[To Teme "TeopeTuueckre OCHOBBI HHPOPMATUKH"

2.1

Brnagenne  TeopeTMyecKMM  ammaparoM,  MO3BOJSIOLIMM
OMpeNeNsaTh KpaTyalimuii MyThb BO B3BEIIGHHOM rpade u
KOJIMYECTBO IIYyTEH MEXKJYy BEPIIMHAMH OPUEHTUPOBAHHOIO
aIUKIINYECKOTO Tpada

[1o Teme "AnropuT™MBI U IpOrpaMMupoBaHue”

3.1

YMeHue uuTaTh M TOHUMATh MPOTPAMMBI, peaTU3yIOIIUe
HECJIO)KHBIE QJITOPUTMBI OOPA0OTKM YHUCIOBBIX U TEKCTOBBIX
JAHHBIX (B TOM YHCJIE MAacCHBOB U CHMBOJIBHBIX CTPOK) Ha
BBIOpAaHHOM  JIJI1 ~ M3Y4YEHUS  YHUBEPCAIbHOM  SI3BIKE
nporpammupoBanus Beicokoro ypoBHs (Ilackanb, Python, Java,
C++, C#); ymeHue  aHaIM3UPOBaTh  QJITOPUTMBI  C
WCIIOJIb30BAaHUEM TaONHI] TPAaCCUPOBKH; OMpENEsaTh 0e3
UCIOJB30BaHUS  KOMIIBIOTEPA  pPE3yJbTaThl  BBIMNOJHEHHS




HCCJIOKHBIX IIpOrpamMM, BKIIIOYAIOOIUX HUKJIbI, BCTBJICHHA U
IMOAIIPpOrpaMMEl, IIPU 3aAdHHBIX UCXOIHBIX JdHHBIX

3.2

YMeHue MOI[I/I(bHHI/IpOBaTL TOTOBBIC IIPpOIr'paMMBbI JIA PCHICHUA
HOBBIX 3a/1a4, UCII0JIb30BATh UX B CBOUX IIPOTpaMMax B KaUCCTBC

noAnporpamMm (rporeayp, GyHKIUH)

33

YMeHue peanu3oBaTh 3Tambl PEIICHUs 3a7a4 HA KOMIIBIOTEPE;
YMEHHUE peau30BbIBaTh Ha BBHIOPAHHOM ISl M3YUYEHUS SI3bIKE
nporpammupoBanus Beicokoro ypoBHs (Ilackanb, Python, Java,
C++, C#) TunoBble alropuTMbl 00paOOTKH YHCEI, YHUCIIOBBIX
MOCIIEIOBATEILHOCTENl W MacCHBOB: MPEACTaBICHHE 4YHCIA B
BUJIe HaOOpa TPOCTHIX  COMHOXHUTEICH;  HaxXOXKICHUE
MaKCUMAJIbHOW (MUHUMAaJIbHOM) HU(pPBI HATYypaJbHOTO YHUCIA,
3alMCAaHHOTO B CHUCTEME CYHCICHHUS C OCHOBAaHHEM, HeE
npeBbimarnmM 10; BeurucaeHue 0000IIEHHBIX XapaKTEPUCTHK
AJIEMEHTOB MacCHMBa WM YHCIOBOW MOCIEA0BATEIbHOCTH
(CymMMBbl,  TIPOU3BEACHUS  CPEAHETr0  apu(PMETUYECKOTO,
MUHAMAJIBHOTO W MAaKCHUMaJbHOTO JJIEMEHTOB, KOJHWYECTBA
DIIEMEHTOB,  YIOBIETBOPAIOIINX  33JaHHOMY  YCJIOBHIO);
COPTUPOBKY 3JIEMEHTOB MacCHBa

[To Teme "NHpopmalimoHHbIE TEXHOIOTHH"

4.1

YMeHre UCI0Ih30BaTh KOMIIBIOTEPHO-MAaTEeMaTHIECKUE MOICITH
JUIsS. aHajdu3a OOBEKTOB M MPOIECCOB: (POpMyIupoBaTh IEIb
MOJCIIUPOBAHUS, BBITIOJHATH aHAJIU3 PE3yJIbTATOB, MOTYYSHHBIX
B XOJIc MOJCIUPOBAHUSA;, OIEHWBATHh aJICKBATHOCTh MOJIEIHU
MOJCIIUPYEMOMY OOBEKTY WM TMPOIeCcCy; MPEACTaBIsATh
pe3yabTaThl MOJACIIMPOBAHUS B HATJISITHOM BHIE

Ta0Omuma 13.3

[TpoBepsiembie anemenTsl conepkanus (11 kmacc)




Kox

[IpoBepsiemMblii 37IEMEHT COJEPKAHUS

[udpoBast rpaMOTHOCTH

1.1

[TpyHLIMIIBI TOCTPOEHUS U allapaTHble KOMIIOHEHThI KOMITBIOTEPHBIX
cereil. CereBble mpoTokoibl. Cerb MHTEpHET. Anpecainusi B CETH
NuTtepret. CucrteMa JOMEHHBIX UMEH

TeopeTtnueckre 0CHOBBI HH(POPMATUKH

2.1

Mopnenmn u monemupoBanue. Llenmn MopenupoBanus. CoOTBETCTBHE
MOJIENIA MOoJeaupyeMoMy oOBeKTy uiu mnporeccy. dopmanuzanus
NpUKIaAHbIX 3a1a4. [IpencraBienue pe3yiabTaTOB MOJEIMPOBAHUS B
BUJIE, YIOOHOM JJi1 BOCHpHUATUS 4eloBeKoM. ['paduueckoe
MPEACTaBICHUE TAHHBIX (CXEMbI, TAOIUIIbI, TPAPUKH)

2.2

I'padpl.  OcHoBHble  moHsATUSA.  Buasl  rpadoB.  Pemenue
AITOPUTMUYECKUX  3a7ad, CBSI3aHHBIX C aHalu3oM rpadoB
(mocTpoeHHe ONTUMAJIBLHOIO TYTH MEXAy BepIIMHaAMU Tpada,
ONPEAECICHUE KOJMYECTBA PA3JIWYHBIX NYyTEH MEXKIY BEpPIIMHAMHU
OpPUEHTHUPOBAHHOTO AIMKINYECKOTO0 rpada)

2.3

[epeBps. bunapHoe nepeBo. JIMCKpeTHBIE UIPBI JIBYX HWIPOKOB C
nosHol uHpopmanueit. [loctpoenne nepeBa mepedopa BapUAHTOB,
ONMHMCAHWE CTpaTerud WUrpbl B TaOIMYHOM (QopMme. BrIMrpeimiHbe
CTpaTEruu.

Hcnonb3zoBanue rpaoB M JAEPEBbEB NPHU ONUCAHUU OOBEKTOB U
IIPOLIECCOB OKPY>KAIOIIETO MUPA

AJITOPUTMBI U IPOTPAMMUPOBAHNE

3.1

OnpeneneHne BO3MOXKHBIX — pe3yJbTaTOB palbOThl  MPOCTEUIINX
QITOPUTMOB  YIIPABJICHUS HWCIOJHUTENIMU U BBIYUCITUTEIbHBIX
anroputMoB. OrmnpeneneHrue HUCXOJHBIX JIaHHBIX, MpPU KOTOPBIX




QITOPUTM MOXKET J1aTh TPeOyeMbIi pe3yJibTaT

3.2

Dranbl pelieHus 3aja4 Ha KoOMIbloTepe. SI3bIK MporpaMMHUpOBaHUS
(ITackanw, Python, Java, C++, C#). OCHOBHbIE KOHCTPYKIIMH S3bIKA
IPOTrPaMMHUPOBAHMS. Tunsr JTaHHBIX IEJIOYNCIICHHBIE,
BCIIIECTBCHHBIE, CUMBOJIbHEIE, Jorudeckue. BerBienus. CocTtaBHBIC
ycinoBus.  [lukner ¢ ycnoBuem. ILlukibsl 1O  IEPEMEHHOM.
Hcnonb3zoBanue TabnIl TPACCUPOBKHU

33

PaspaboTka W mporpaMMHas peaiu3alis aJrOPpUTMOB PEIICHUS
TUTIOBBIX 3ajad 0Oa3oBoro ypoBHsS. [IpuMepsl 3amad: ajaropuTMbl
00pabOTKM KOHEYHOW YHUCJIOBOM MOCIEI0BATEILHOCTU (BBIYUCIICHUE
CyMM, TIPOW3BEICHUN, KOJHMYECTBA OJJIEMEHTOB C 3aJlaHHBIMHU
CBOMCTBaMHM), aJITOPUTMBI aHAM3a 3alMCH YHUCEN B TO3UITMOHHON
CUCTEME CUUCIICHUS, AJITOPUTMBI PELICHUs 3a]]a4 METOZIOM Tepedopa
(mouck HanOOIBIIETO OOIIETO AETUTENS JIBYX HATypaldbHBIX YHCEI,
IpOBEpKa YKciia Ha MPOCTOTY)

34

OOpaboTka CUMBOJBHBIX JaHHBIX. BcTpoeHHble (YHKIHMH SA3bIKA
IPOrpaMMHUPOBAHUSA 111 00paOOTKHU CUMBOJIBHBIX CTPOK

3.5

TabnuuHble BeTMYUHBI (MACCUBBI). ATOPUTMBI pa0OTHI C dJIEMEHTAMU
MaccuBa C OJHOKPAaTHBIM IPOCMOTPOM MAacCHBa: CYMMHMPOBaHHE
AJIEMEHTOB MAacCHBa, IOJCYET KOJIMYeCTBa (CyMMBI) 3JIEMEHTOB
MacCHBa, YJIOBJIETBOPSIOUIMX 33JaHHOMY YCIIOBHUIO, HAaXOXKIEHHUE
HauOOJbIIEro (HaWMMEHBIIEr0) 3HAYEHUS] DJIIEMEHTOB MAacCHUBa,
HAXOXKJEHUE BTOPOrO IO BEJIMYMHE HAMOOJbLIEro (HAMMEHBIIETO)
3HA4YCHUsI, JMHEWHBIA IMOUCK 3JIEMEHTA, MEPECTAHOBKAa 3JIEMEHTOB
MaccuBa B 00paTHOM TOPSIIKE.

CoptupoBka ogHOMEpPHOTO MaccuBa. IIpocTeie METOIBI COPTUPOBKHU
(Hampumep, MeTOA  My3bIpbKa, METOJ BbIOOpa, COPTUPOBKA
BcTaBkaMu). [loamporpammel

NudopmarimoHHbie TEXHOIOTHH




4.1 |Ananmu3  pgaHHbiXx. OCHOBHBIE  3aJauydl  aHajlu3a  JIAHHBIX:
MPOTHO3WPOBAHUE,  KJacCHU(UKAIMSA,  KJIacTepw3allus,  aHajau3
oTkioHeHui. [locnenoBarenbHOCTh pellleHus 3a7ja4 aHaJIu3a JaHHbIX:
cOOp MEepBUYHBIX JaHHBIX, OYMCTKA M OIEHKA KadyecTBa JaHHBIX,
BBIOOp M (WJIM) TOCTPOEHHE MOJIeNH, IpeoOpa3oBaHUE JaHHBIX,
BU3YyaJIM3allysl TaHHBIX, UHTEPIIPETALHs Pe3yIbTaTOB

4.2 |AHamM3 MaHHBIX C TIOMOIILIO 3JEKTPOHHBIX Tabiuil. Brraucnenue
CYMMBI, CpEJIHETO apu(pMETUUECKOTO, HANOOJIBIIIETO U HAUMEHBIIIETO
3HAUYEHUU JTMarna3oHa

4.3 | KoMIbIOTEpHO-MAaTeMaTHYECKHE MOJEIU. OTalbl KOMIBIOTEPHO-
MaTEMaTHYECKOT0 MOJEIMPOBAHUS: IIOCTAHOBKA 3a/1a4yM, pa3paboTka
MOJIENIA, TECTUPOBAHUE MOJENIHU, KOMIIBIOTEPHBIA HKCIIEPUMEHT,
aHaJIN3 Pe3yJIbTaTOB MOAEINPOBAHUS

4.4 |YucrneHHOE pellIeHHEe YpaBHEHUH C TOMOLIBIO IToAOOpa mapaMerpa

4.5 | Tabnuunble (pessiiiuoHHbIC) 0a3bl JaHHBIX. Talnuia - mpeAcTaBiIeHUE
cBelleHni 00 ofHOTHITHBIX 00bekTax. Ilone, 3ammch. Kimrou Tabnuips!.
PaboTta ¢ roToBoi 0a30i JaHHBIX. 3aroJIHEHKWE 0a3bl JaHHBIX. [louck,
COPTHpPOBKa U (puibTparus 3amuceid. 3arpockl Ha BEIOOPKY JTaHHBIX.
3arnpockl ¢ mapameTrpaMu. BeruuciisieMble oS B 3anpocax.

MHorotabnuunbie 6a3bl JaHHBIX. THIIBI CBS3€H MEXIy TaOJHIIaMHU.
3anpochl K MHOTOTA0IMYHBIM 0a3aM JJAHHBIX

106) B mynkTe 114:
JOTOJIHUTH oAMYHKTOM 114.5.12.1 crnenyroiiero coaepKaHusi:

"114.5.12.1. Bo3MoxHa  KOPpPEKTUpPOBKAa  OOIIEro  YWCIa  Yacos,
PEKOMEHAOBAHHBIX JIJIs1 U3YUEHHUSI IPEIMETA, C YYETOM MHAMBUIYAJIbHOIO MOAX0/1a
o0pa3oBaTeIbHBIX OpTraHU3alMi K YriayOJIeHHOMY HW3YYe€HHIO WH(OPMATUKH, B
paMKax COOIOJICHUS] TATUEHUYECKUX HOPMATUBOB K HEJEIbHON 00pa3oBaTeIbHOM
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Harpyske.";
JOMOJIHUTE NoAnyHKToM 114.9 cnenyromiero conep:xanus:

"114.9. Jlna mnpoBeleHHs €AMHOTO TOCYJapCTBEHHOrO SK3aMeHa 110
unpopmatuke (manee - EI'D mo wHpOpMAaTHKE) HMCHOIB3YeTCS TEpeueHb
(komuduKaTop) MpoBEpAEMbIX TPEOOBaHUI K pe3yJbTaTaM OCBOCHHSI OCHOBHOM
o0pa3oBaTenbHON MpOrpaMMbl CpeAHEro oOIIero oOpa3oBaHUS W AJIEMEHTOB
COJIEp KaHMUSI.

Tadomuma 13.4

[Iposepsiembie Ha EI'D no undopmartuke TpedoBaHms

K pe3yJIbTaTaM OCBOEHUSI OCHOBHOW 00pa30BaTENIbHOM POrpaMMBbl

cpeaHero oo01ero 0opa3oBaHuUs

Kon [TpoBepsiembie TpeOOBaHUS K IPEIMETHBIM pe3yJibTaTam
POBEPSIEMOT | OCBOEHHSI OCHOBHON 00pa30BaTeNIbHOM MPOrpaMMbl CPETHETO
0 TpeOOBaHUs oO1ero oopa3oBaHus

1. 3HaTh (MMOHUMATB)

1.1 ITonnmanue OCHOBHBIX IIPUHLIMIIOB ~ YCTPOWCTBA  H
(GYyHKIIMOHUPOBAHUST ~ COBPEMEHHBIX  CTAallUOHAPHBIX U
MOOUITBHBIX KOMITBIOTEPOB; TEHJICHIINI pa3BUTHUS
KOMITBIOTEPHBIX TEXHOJOTWH; BJIaJIECHUE HABBIKAMH palOTHI C
ONMEpPAallMOHHBIMM ~ CHCTEMaMHd UM  OCHOBHBIMU  BUJaMU
MPOrpaMMHOr0 00ecTeueHus AJi pelieHrs Y4eOHbIX 3a/ad 1o
BBHIOpaHHOU CrielUaIU3alun

1.2 Hanuure npencraBiennii 0 6a30BbIX TPUHITUIIAX OPTraHU3AINN U
(GyHKIIMOHUPOBAHUS KOMIBIOTEPHBIX CeTen
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1.3

[ToHrnMaHue OCHOBHBIX MPUHIMIIOB JUCKPETU3ALNU PA3IUUHBIX
BUJI0B MHGOPMAITUU

1.4

[Tonnmanue 0a30BBIX aJITOPUTMOB OOPAOOTKM YHMCIOBOW U
TEKCTOBOM MH(POPMAIINH (3aIHCh YUCET B TO3UITUOHHOMN CUCTEME
CUMCIIEHUSA, JEIMMOCTh LEJIbIX 4YHCE; HaXO0XKIEHUE BCEX
OpOCTBIX  YHCEeN B  3aJaHHOM JWamnaszoHe; 00paboTka
MHOTOpa3psAAHBIX LEJbIX YUCEN;, aHAJU3 CUMBOJBHBIX CTPOK U
JPYTHUX), AITOPUTMOB IIOMCKA U COPTUPOBKHU

1.5

3HaHue (PYHKIUOHAIbHBIE BO3MOXXHOCTH HMHCTPYMEHTAIbHBIX
CPEIICTB cpeibl pa3paboTKu

1.6

Bnanenne OCHOBHBIMHM CBEACHHSIMH O 0a3ax JaHHBIX, HX
CTPYKTYpE, CpEIICTBaX CO3/aHusl U pabOThl C HUMHU

1.7

[loHnMaHue BO3MOXXHOCTEW U OrPaHUYEHUN TEXHOJIOTMHI
MCKYCCTBEHHOI'O MHTEJUJIEKTA B PA3JIMYHBIX O0NACTSIX; HAIUNYUE
NpEACTABICHU 00  HWCIOJNBb30BaHMM  HMH(POPMALMOHHBIX
TEXHOJIOTMH B pa3IMyUHbIX IPO(ECCHOHATBHBIX chepax

1.8

Bilanenne  TeopeTMYECKMM  anmaparoM, — IO3BOJAIOLIMM
OCYILIECTBIIATH IIPEACTABICHUE 3aJaHHOTO HATyPAJIbHOIO YMCIIA
B Pa3IMYHBIX cucremax CUUCIIEHUS; BBITIOJIHSATH
npeoOpa3oBaHus JIOTHUECKUX BBIPAXKEHUH, UCIOJIb3YsI 3aKOHbI
anreOpbl  JIOTUKHW;  OMNPENEeNsATh  Kparyalluii 1OyTh  BO
B3BEIIEHHOM TIpad)e W KOJMYECTBO NMyTEeH MEXAY BEpIIMHAMU
OPUEHTHPOBAHHOIO ALMKINYECKOrO rpada

YwMeTb

2.1

YMeHHe UCII0Ib30BaTh KOMIIBIOTEPHO-MAaTeMaTHIECKUE MOICITH
JUISl aHaliM3a OOBEKTOB M TPOIECCOB: (HOPMYIUPOBAThH IEIh
MOJICIUPOBAHUS, BBITIOJHATH aHAIU3 PE3YJIbTATOB, MOJTYYEHHBIX
B XOJC MOJICIMPOBAHUS, OIICHUBATh aJCKBATHOCTb MOJISIH
MOJCIIUPYEMOMY OOBEKTYy WM TMPOIECCy; MPEeACTaBIATh




PE3yJabTaTbl MOACIUPOBAHWA B HAI'JIAAHOM BHUAC

2.2

YmMenue kiaccupuirpoBaTh OCHOBHBIC 3aJ]a4i aHAIK3a TaHHBIX
(mporHo3upoBaHue, KiaccuduKaiys, KilacTepus3alus, aHajau3
OTKJIOHEHUI); TTIOHUMATh MOCJIEI0BATEILHOCTh PELICHUS 3a7a4
aHaIM3a TaHHBIX: COOp NMEPBUYHBIX JAHHBIX, OYUCTKA U OICHKA
KauecTBa JaHHBIX, BBIOOP U (WMJIU) TOCTPOCHUE MOJEIH,
npeoOpa3oBaHue JTAHHBIX, BU3yaJIN3alns JTAHHBIX,
MHTEpIIpeTalus pe3yibTaToB

2.3

YMenue omnpeaenstb WHGOPMAIMOHHBIH 00bEM TEKCTOBBIX,
rpaMyecKuX M 3BYKOBBIX JTAHHBIX MPHU 3aJaHHBIX MapaMeTpax
JUCKpETU3allMi. YMEHHE OIpeAeNsaTh CpPEIHIO CKOPOCTh
nepeayu JaHHBIX, OLICHUBATh M3MEHEHUE BPEMEHU Iepefadyu
Opyu U3MEHEHUU MHQPOPMAIMOHHOTO O0beMa JAaHHBIX U
XapaKTepUCTHUK KaHaja CBA3U

2.4

YMeHue CTpOuTh KOJ, OO0ECHeuMBAIOIIUNA HAUMEHBIIYIO
BO3MOXKHYIO CpPEIHIOIO JUIMHY COOOIIEHUS INpU W3BECTHOU
4acTOTE CUMBOJIOB

2.5

YMeHne UCIONb30BaTh MPU  PELNIEHUM 3a1ad  CBOMCTBA
MO3ULIMOHHON 3allMCH YHUCEJI, AITOPUTMbI IIOCTPOECHUS 3aIUCH
yycila B IO3MLUUOHHOM CHUCTEME CUMCIEHHUS C 3aJaHHBIM
OCHOBAaHHEM M TOCTPOEHHSI YHCIA IO CTPOKE, COAEpKAILIEH
3allCh 3TOr0 4YMCJIa B TMO3ULIHUOHHOM CUCTEME CUHUCICHHS C
3aIaHHBIM OCHOBAHUEM; YMEHHUE BBITIOIHATh apu(meTnyecKue
Omnepalny B MO3UIIMOHHBIX CUCTEMAaX CUUCIIECHUS

2.6

YMeHue CTPOUTH JIOTUYECKOE BBIPAKEHUE B TU3BIOHKTUBHON U
KOHBIOHKTUBHOM HOPMAaJIbHBIX (pOpMax Mo 3aJaHHOM Taliuie
MCTUHHOCTH; UCCIIEIOBATh 00JACTh ICTUHHOCTH BbICKA3bIBAHUS,
COJIEpKAILET0 IIEPEMEHHBIC; pPElIaTh HECIOXKHBIE JIOTMYECKUE
YpaBHEHHUS

2.7

YMeHue peuiatb AJTrOPUTMHYCCKHUC 3aldd4dM, CBA3AHHBIC C




aHaJIM30M TrpadoB (3a4aud IMOCTPOCHHUS ONTHMAJIBLHOTO IyTH
MEXIy BepIIMHAMH  rpada, ONpEIeICHHS  KOJUYEeCTBa
pa3IM4YHBIX IMyTeH MEXIy BEPUIMHAMH OPUCHTUPOBAHHOIO
aIUKIINYECKOro Tpada)

2.8

YMEHHME HCIONIB30BaTh JEPEBbS INPU AHAIU3E M ITOCTPOCHUH
KOJIOB M JUIsl PEJCTABICHUS apU(PMETUUECKUX BBIPAKEHUH, IPU
pEelIeHNH 3a71a4 ITIOMCKA U COPTUPOBKH; YMEHUE CTPOUTH IE€PEBO
UIppl 1O  3aJaHHOMY  aJrOpUTMy; pa3pabaTeiBaTh U
00OCHOBBIBATh BBIUTPHIIIHYIO CTPATETHIO UTPbHI

2.9

YMeHue aHamu3upoBaTh AITOPUTMBI C UCTIOJIB30BAHUEM TaOIHI]
TPaCCUPOBKH; OINpPEAENATh 0€3 HCIOJIb30BaHUS KOMIIBIOTEpA
PEe3yJIbTaThl BBITIOTHEHUS HECIIOAKHBIX MMPOrPaMM, BKIFOYAIOIINUX
IIUKJIbI, BETBJICHUS U MOAIPOrPAMMBbI, IIPHU 33JIaHHBIX UCXOIHBIX
JTAHHBIX

2.10

YMeHue onpeaensTh CI0KHOCTh U3YyYaeMbIX B Kypce 0a30BBIX
QITOPUTMOB (CYMMHPOBAHUE 3JIEMEHTOB MAacCUBa, COPTHUPOBKA
MaccuBa, TNEPeOOpPHBIE aJITOPUTMBbI, JBOUYHBIA TIOMCK) U
NPUBOJUTH TPUMEPHl  HECKOJIbKUX  QJITOPUTMOB  Pa3HOU
CJIOHOCTH JIJIsl pEILIEHUs] OTHOM 3a/lauu

2.11

Bnagenue  yHuBepcalbHBIM  SI3BIKOM  IIPOIPaMMHPOBAHUS
Boicokoro ypoBHsi (Ilackanb, Python, Java, C++, C#),
MPEACTABICHUSIMU O 0a30BBIX THMAaX JAHHBIX M CTPYKTypax
JAHHBIX; YMEHHME MCIOJIb30BaTh OCHOBHBIE YIPABISIOIINE
KOHCTPYKLMH; YMEHUE OCYLIECTBIIATh AHAIN3 MPEIJI0KEHHON
IPOrpaMMBbI: OIPENESATh Pe3yabTaThl pabOThl MPOrPaMMbl IIpU
3aJJaHHBIX HCXOIHBIX JaHHBIX; ONPEAENATh, MpPU KaKUX
UCXOJHBIX  JAHHBIX BO3MOYKHO TIIOJyYEHHE  YKa3aHHBIX
pE3yibTaTOB; BBISBIATH JIaHHBIE, KOTOPHIE MOTYT NPUBECTU K
omnOke B paboTe mporpamMmbl; (OPMYIUPOBATh MPEATIOKEHUS
0 YJIYYLIEHUIO IPOrPaMMHOT0 KoAa

2.12

YMeHue pCalIn30BbIBAThL HaA BBI6paHHOM AJI1T U3YyUYCHUS A3BIKC




nporpaMMupoBanus Beicokoro yposHs (Ilackans, Python, Java,
C++, C#) TunoBble aJITOPUTMBI OOPAaOOTKH YHCEII, YUCIOBBIX
NOCJIEI0BATEIBHOCTE U MacCHBOB: IIPEJICTABICHHE 4YHCIA B
BUJe Habopa  TMPOCTBIX  COMHOXHUTENIEH;  HaxOXACHHE
MaKCUMaJbHOW (MUHUMAaIbHON) LU(PBl HATYypaJbHOIO YMCIA,
3alMCAHHOTO B  CUCTEME CYHMCIEHHS C  OCHOBAaHHEM,
HENPEBBIIAI UM 10; BBIUHCIICHUE 0000IICHHBIX
XapaKTEPUCTUK  DJIEMEHTOB  MAacCHMBa  WJIM  YHUCJIOBOWU
MOCJIEIOBATEIBHOCTH  (CyMMBI,  IPOU3BEACHUS  CPEIHETO
apu(meTnyeckoro,  MHUHMUMAQJIBHOTO M MaKCHMaJbHOTO
JJIIEMEHTOB,  KOJMYECTBA  AJIEMEHTOB,  YIOBJIETBOPSIOLIUX
3aJJaHHOMY YCIJIOBHIO); COPTUPOBKY 3JIEMEHTOB MacCHBa; yMEHHE
UCIIOJIB30BaTh B MPOTPAaMMax JIaHHbIE pPaA3JIMYHBIX THIIOB C
Y4ETOM OTpaHUYECHHMI Ha JHMAMAa30H WX BO3MOMKHBIX 3HAUYCHHI,
NPUMEHATh NP PELICHUH 33Ja4 CTPYKTYphl JAHHBIX (CIHCKH,
CJIOBApH, CTEKH, OUEPEIU, AEPEBBS); IPUMEHATh CTAHAAPTHHIE U
COOCTBEHHbIE MOANPOrpamMMbl Il 00pabOTKM YHUCIIOBBIX
JAaHHBIX U CHMBOJIBHBIX CTPOK; MCIIOJIb30BaTh IMPHU pa3pabOTKe
nporpaMM OHMONIMOTEKH MNOANPOTpaMM; YMEHHUE HCIIOJIb30BATh
CpelICTBA OTJIAJIKU POrPaMM B CPeJ€ IPOrPaMMHUPOBAHUS

2.13 YMeHre HCnoab30BaTh JJIEKTPOHHBIE TaOJMLBI JUIsl aHaIu3a,
MpeAcTaBieHusT W OO0pabOTKH JaHHBIX (BKJIIOYas BBIOOP
ONITUMAJIBHOIO PEIIeHHUs, TOAOOP IMHUU TPEH/a, pEeLICHHE 3aa4
OPOTHO3UPOBAHMS);  YMEHHE  MCIOJIb30BaThb  TaOJIMYHBIE
(pensiunoHHbIC) Oa3bl JAHHBIX U CIIPABOYHBIE CHUCTEMBI

2.14 YMenue OpPraHU30BbIBATH JUYHOE MH(}pOpMaALIMOHHOE
MPOCTPAHCTBO C  MCIOJB30BAHUEM  PA3JIMYHBIX  CPEACTB
U(POBBIX TEXHOJIOTUN; TOHUMAHUE BO3MOXKHOCTEH 1IU(POBBIX
CEPBHCOB roCyAapCTBEHHBIX YCIIYT, U (POBBIX
00pa3oBaTeIbHBIX CEPBUCOB

TabOmura 13.5



[lepedeHs 31EMEHTOB coziepKaHus, npoBepseMbix Ha EI'D

no uHpopmartuke

Kox

[IpoBepsieMblii JIEMEHT COJICPKAHUS

[{udpoBas rpaMOTHOCTH

1.1

OCHOBHBIE TCHICHIIUM PA3BUTHSI KOMIIBIOTEPHBIX TEXHOJIOTHIA.
[TapannenbHble BBIYUCICHUA. MHOTOIIPOLIECCOPHBIE CUCTEMBI.
PacnpeneneHnple BEIYUCIUTEIbHBIC CUCTEMBI K 00paboTKa OOJIBIINX
JTAHHBIX

1.2

[IpyHUIMIBI TOCTPOEHUS U alapaTHbIE KOMIIOHEHTHI KOMITBIOTEPHBIX
cererd. CereBble npoTOKOJbl. CeTp MHTEpHET. Anpecanus B CETH
Nnurepuer. Ilporokonsr cteka TCP/IP. Cuctema JOMEHHBIX HMEH.
Pa3nenenue [P-cetn Ha moaceTH ¢ IIOMOIMIBIO MAaCOK ITOJICETEN

1.3

QaitnoBast cucrtema. llonck B ainoBoil cucreme. [IpuHUUIIBI
pa3MelIeHus U WMEHOBaHUS (DaiijloB B JIOJTOBPEMEHHOW MaMSTH.
[[TaGnoHb! AJ1s ontucanus rpyi (haiaoB

1.4

CKOpOCTB nepcaadyn JaHHBIX. 3aBUCHUMOCTH BPpCMCHH IICpCaAadu OT
I/IH(l)OpMaI_[I/IOHHOFO o0BemMa JaHHBIX 1 XapaKTCPUCTHK KaHaJla CBA3U

1.5

[udpoBanne nanHbix. CUMMETPUYHBIE U HECUMMETPUYHBIE ITU(PHI.
[Mudper mpocroit 3amensl. [udp Lesaps. udp Buxenepa.
Anroput™m mmdposanus RSA

1.6

Konpl, mno3Bossitone oOOHApyXUBaTh U HCHPABISATh OIIMOKH,
BO3HHUKAIOIIME TMpU TMepenade MaHHbIX. Paccrosinue X>MMUHTA.
Komupoanwue ¢ moBroperrem 6utoB. Koasl XsMmmuHra

Teopernyeckre 0OCHOBBI UHPOPMATUKH




2.1

JIBon4uHOE KOAMpOBaHHWE. PaBHOMEpHBIE M HEPABHOMEPHBIE KOJBI.
JlekonupoBaHue  COOOIICHMI,  3alHMCAaHHBIX €  IOMOIUIBIO
HEpaBHOMEpPHBIX KOA0B. YcioBue ®dano. IlocTpoeHune onHO3HAYHO
JEKOUPYEMBIX KOJIOB C TOMOILBIO JIEpEBA

2.2

TeopeTnueckne MOAXOABI K OICHKE KOJIMYECTBA HH(DOpPMALIHH.
Enunuiel  u3MepeHuss KoiaudecTBa HHPopMaruu. AjnQaBUTHBIN
MOJIXOJ] K OILIEHKE KoJinyecTBa MHGOpManuu. 3aKOH aJJUTHBHOCTH
uHpopMmanuu. Popmyna Xapriu. HMHpopmanus U BepOATHOCTb.
®opwmyna [llennona

23

Cuctemsl cunciienus. PazpepHyTas 3anuch LENIbIX U JPOOHBIX YKCEI B
MMO3UIIMOHHOM CHUCTEME cuHciieHUsI. CBONMCTBA IMO3UIIMOHHOMN 3alHiCH
YyuCa: KOJMYeCTBO U(p B 3amucH, MPU3HAK JCIUMOCTH YHKCa Ha
OCHOBAHHUE CUCTEMbI CUHUCIICHUA. AJTOPUTM TE€PEBOJIa IEJIOr0 Yucia
13 P-UYHOM CUCTEMBI CUMCIICHUS B IECATUUHYIO. AJITOPUTM MEPEeBOIA
KOHeUHOU P-wuHOW 1poOu B JECATHUHYIO. AJTOPUTM I€peBOjIa
LIEJIOTO YHUCIIa W3 JECATUYHOM CHUCTEMbl CUMCICHUA B P-nunHylO.
[lepeBox KOHEUHOM AECATUYHOW Jpobu B P-munyro. JIBowuHas,
BOCBMEpHUYHAS M IIECTHAAUATCPUYHAS CUCTEMBbl CUHUCJIEHUS, CBS3b
MEXy HUMU. ApudMETHYECKHUE ONIepallii B TTO3UITMOHHBIX CUCTEMAaX
CUMCIICHUS

2.4

TpouuyHass ypaBHOBEUICHHasT CHUCTE€Ma CYHUCICHUA. JBOMYHO-
JIECSITUYHAS] CUCTEMA CUMCIICHUS

2.5

KonupoBanne  TekctoB. KomupoBka  ASCII.  OnpnHoOGaiiTHble
koaupoBku. Ctangapt UNICODE. Koauposka UTF-8. Onpenenenue
MH(OPMAIMOHHOTO 00beMa TEKCTOBBIX COOOIIEHUI

2.6

KomupoBanue uzobpaxkenuid. OueHka WHOOpPMAMOHHOTO O0BbeMa
rpadUyecKuX JaHHBIX TPU 3aJaHHBIX pa3peliecHud W TIyOuHe
KOAMpOBaHUs 11BeTa. [[BeToBbIE MOMIEIH.

Konuposanue 3Byka. OrieHka HHPOPMAIIMOHHOTO 00bheMa 3BYKOBBIX
JAHHBIX TPU 3aJaHHBIX YaCTOTE JUCKPETHU3AIMU U Pa3psAHOCTH




KOOUPOBAHUA

2.7

Anrebpa noruku. I[loHsTHe BbICKa3biBaHUS. BbIcKa3bIBaTENbHbBIC
dbopmbl (mpeankatsl). KBaHTOPHI CyIIecTBOBaHMS M BCEOOIITHOCTH.

Jlornueckue OIICpalunu. Ta6J'II/IHBI HNCTHNHHOCTH. Jlornueckue
BBIPpAKCHHA. Jlornueckue TOXIACCTBA. Jlornueckue OIIcpanu H
orcpanru HaJl MHOXKCCTBAMU.

3aKkoHbl  anreOphl  JIOTUKH. ODKBUBAJICHTHBIE MPeoOpa3zoBaHUs
JIOTUYECKUX BBIpAKEHUHN. Jlormuecknue ypaBHEHHSI MW CHCTEMBI
YPaBHECHUU.

Jlormueckue (QYHKIOMU. 3aBUCHMOCTb KOJHMYECTBA BO3MOXKHBIX
JOTUYECKUX (QYHKLIUNA OT KOJIMYECTBA apIyMEHTOB.

Kanonnueckre GopMbl JIOTHUECKUX BBIPAKEHHUI

2.8

COBCpHIeHHBIC AU3BbIOHKTUBHBIC KOHBIOHKTHBHBLIC HOPMAJIBHBIC
(bOpMBI, AJIT'OPUTMBI UX ITIOCTPOCHUS I10 Ta6JII/II_I€ HCTHHHOCTHU

2.9

Jlornueckue 351eMEHTHI B cocTaBe KomIbtoTepa. Tpurrep. Cymmarop.
MHoropaspsaneii  cymmarop. lloctpoeHne cxeM Ha JOTMYECKHUX
AJIEMEHTaxX MO 3aJlaHHOMY JIOTUYECKOMY BBIPAXKEHUIO. 3aluch
JIOTUYECKOTO BBIPAKEHUS 110 JIOTUYECKON CXEME

2.10

Mopenn u moaenupoBanue. Llenn MopennpoBaHusi. AJEKBaTHOCTh
MOJIENIA MOJeIupyeMomMy oOBeKTy uiu mnporeccy. dopmanuzanus
MPUKJIAIHBIX 33/1a4.

[TpencraBienue pe3ysnbTaToB MOJEIMPOBAHUS B BUIE, YIOOHOM ISt
BOCHpuUATUSL 4YenoBeKkoM. ['paduueckoe mnpeacTaBieHUE IaHHBIX
(cxembl, TaOIULBI, TPAPUKH).

2.11

[IpencraBnenre  UEAbIX  4YKWCEI B TNaMSITH  KOMIIbIOTEpA.
OrpaHu4eHHOCTh IHUANa30Ha YMCEN MPU OrPAHUYCHUM KOJWYECTBA
paspsanoB. llepenosiHeHne pa3psSaIHOM CETKH. be33HakoBbIE U
3HAKOBEIC JJaHHEIC. 3HAKOBBIM OWUT. JIBOMUHBIA JOTOJHUTEIBHBIN KO




OTPHULATCIIBHBIX YHUCCEII.

[ToOuToBBIE NOrMUecKue onepauu. Jloruueckuii, apupmeTHIeCKUil U
mukandeckuit  cauru.  llludpoBanme ¢ momompl0 TOOUTOBOM
onepauuu "uckirovaroniee MJIA"

2.12

HpGI[CTaBJ'ICHHe BCIICCTBCHHBIX YHCCJI B IIaMATH KOMIIBIOTCPA.
3Haqa1ua;1 4aCTb MW NOPAJOK  YHC]IA. ﬂI/IaHa?)OH 3HAYCHUM
BCIICCTBCHHBIX YHCCII. HpO6JIeMBI XpaHCHHA BCIICCTBCHHBLIX YHMCCII,
CBA3AHHBIC C OIPAaHNMYCHUCM KOJHUYCCTBA pPa3pssa0B. Brinonnenue
onepaum“l C BCIICCTBCHHBIMHM 4YHCIaMH, HAKOIIJIICHUC OIIOOK 1810)51
BBIYHMCJIICHUAX

2.13

I'padbl. OcHoBHBIE MOHATHSA. Buasl rpagos. Onucanue rpadoB c
MOMOIIBI0  MaTPUI] CMEXKHOCTH, BECOBBIX MATPHI], CIUCKOB
CMEXHOCTH. PelieHne anropuTMHUYECKUX 3a7ad, CBS3aHHBIX C
aHanmu3oM rpadoB (TOCTPOEHUE ONTHMAIBHOTO MYyTH MEXKIY
BepIIMHAMHU Tpada, ONpeAeNieHHE KOJIMYECTBA Pa3IUYHBIX MyTen
MEXIy BEpUIMHAMU OPUEHTUPOBAHHOTO AlIMKINYECKOTo rpada)

2.14

HepeBbs. bunaproe naepeBo. JlepeBbs mowmcka. CrocoOsl 00xoja
nepesa. [IpeacraBnenue apupMeTHUECKUX BRIPAKEHUI B BUJIE IEPEBa.
Hcnonb3zoBanue rpaoB M JAEPEBbEB NPHU ONUCAHUU OOBEKTOB U
MPOIIECCOB OKPYIKAIOIIETO MUPA

2.15

JluckpeTHbie Wrpsl JBYX WIPOKOB C TOJHOW HH(pOpMAIIUEH.
[TocTpoenue aepeBa nepedbopa BApUaHTOB, OMMMCAHUE CTPATETHH UTPHI
B TabiuuHoW ¢opme. BBHIUTPHINIHBIE W MPOUTPHIIIHBIE TMO3UIUU.
Briurpsliiasie cTpaTteruu

2.16

CpencTBa MCKYCCTBEHHOTO HHTEIUICKTa. MaeHTHudUKaMsS U TOUCK
M300paKeHMA, pacro3HaBaHue JuIl. Vcmonmb3oBaHWEe METONIOB
WCKYCCTBEHHOIO  MHTEJUIEKTa B o0y4Jaromux CHUCTEMAX.
HUcnonb3oBaHWE€  METOJOB  MCKYCCTBEHHOIO  MHTEIJIEKTA B
poboTtorexnuke. UuTepHet Bemeit. Heiiponnsie cetu




AJNTOPUTMBI U IPOTPAMMUPOBAHUE

3.1

Qopmaim3anys NOHATHA anaropurMa. Mammnaa TeOpUHra Kak
YHUBEpPCAIbHAS MOJENb BEIYMCICHUN

3.2

OneHka CJIOXHOCTH BbIUMCIEHU. Bpems pabGotel u  00bem
UCIIONB3YEMONW MaMsTH, MX 3aBUCUMOCTb OT pa3Mepa HCXOTHBIX
naHHbIX. OIlIEHKa AaCHUMIITOTMYECKOH CII0)KHOCTH  aJIFOPUTMOB.
ANTOPUTMBI TOJIMHOMHUAIBHOM CI0KHOCTH. [lepeGopHbIe anropuT™BI.
[TpuMepbl pa3TUUHBIX AITOPUTMOB PELICHUS OJHOHM 3a7auu, KOTOpPhIE
UMEIOT Pa3InYHYyIO CI0KHOCTb

33

OnpeneneHue BO3MOXKHBIX — pe3yJbTaTOB palbOThl  MPOCTEUIINX
QITOPUTMOB  YIIPABJICHUS HWCIOJHUTEISIMH M BBIYACIUTEIbHBIX
anroputMoB. OmpeneneHue MUCXOAHBIX JAHHBIX, INPU KOTOPBIX
QITOPUTM MOXET 1aTh TPEOYEeMbIN pe3yJIbTaT

34

AnroputMbl  00pa0OTKM HATypaJIbHBIX 4YHCEN, 3allMCaHHbIX B
MO3MLMOHHBIX CHUCTEMAax CUMCIEHUSA: pa3OMEHHE 3aluCcH 4YMciia Ha
OTIEJbHBIE LU(PBI, HAXOXKICHHE CYMMbl M Mpou3BeleHUs Ludp,
HAXO0XKJE€HUE MAaKCUMaJIbHON (MUHUMAJIbHOMN) LU(PBHI.

[IpeacraBnenne uyuciaa B BUJE HA0Opa MPOCTHIX COMHOKHUTEINEH.
ANTOPUTM OBICTPOTO BO3BEJCHUS B CTENEHb. [[OMCK MPOCTHIX YKCEN B
3aIaHHOM JIMana3oHe ¢ MOMOIIBI0 anropuTMa "pemiero Iparochena"

3.5

MHuoropa3psigHbie 1IeIble YUCia, 3a/1a4d JUIMHHON apu(METUKH

3.6

Azbik nporpammupoBanus (Ilackane, Python, Java, C++, C#). Tunsl
JAHHBIX: LIEJIOYNCIICHHBIE, BEIIECTBEHHbIE, CHMBOJIBHBIE, JIOTUYECKUE.
BerBnenus. Cnoxubele ycnoBus. [lukibl ¢ ycmoBuem. Lukibel mo
IIEPEMEHHON.

OO0paboTka JaHHBIX, XpaHIIMMXCA B (dainax. TeKCTOBbIC U TBOUYHBIC
daiinbr. DaiinoBsie iepeMeHHbIe ((ailyloBbIe yKazaTenu). UreHue u3
¢aiina. 3anuce B aii.

Pazbuenne 3amaum Ha mopazamadu. [lommporpammel (mporenypsl U




¢byukiun). Vcnonp3oBaHue CcTaHAApTHOW OWMONHMOTEKH  sI3bIKA
IpOTPaMMUPOBAHUS

3.7

Pexypcus. PexkypcuBHble mpouenypbl U ¢yHkuuu. Hcnonb3zoBaHue
CTEeKa JUIsl OpPraHU3aI[uU PEKYPCUBHBIX BBI30BOB

3.8

Yucnennsie Metoanpl. TouHOe M MPUOIMKEHHOE PEIICHUS 3aJayH.
UucneHHOe pellleHue YpaBHEHUI C MOMOIIBI0 11oA0Opa mapaMmerpa.
UYucneHHble METOJbl PEIICHUS] YpaBHEHUI: MeToa nepedopa, METOA
HOJIOBUHHOTO JieneHus. [IpubimxeHHoe BBIYMCICHUE JJIMH KPUBBIX.
Bbruncnenne miomaneil Guryp ¢ moMoOIIbI0 YUCIEHHBIX METO/IOB
(MeTon mpsIMOYTOJILHUKOB, MeToh Tpaneuui). Ilonck makcumyma
(MuHMMYMa) QYHKUHMHA OJHOM MEPEMEHHOW METOJO0M IMOJOBHHHOTO
JEIEHUS

3.9

OOpaboTKka CHUMBOJIBHBIX JaHHBIX. BcTpoeHHbIe (YHKIHUM S3bIKA
MPOrpaMMUPOBAHMUS 111 00paOOTKM CUMBOJIBHBIX CTPOK. AJITOPUTMBI
00pabOTKM CUMBOJIBHBIX CTPOK: TMOJICUET KOJMYECTBA MOSBICHUN
CUMBOJIa B CTPOKE, pa30MEHuEe CTPOKH Ha CJI0Ba MO MPOOETbHBIM
CUMBOJIAM, TIOMCK TMOACTPOKH BHYTPM JAaHHOW CTPOKH, 3aMe€Ha
HaWJICHHOW MOACTPOKH HA OPYTYIO CTPOKY. ['eHepanus BceX CIIOB B
HEKOTOpPOM ajipaBUTE, YIOBJIECTBOPSIIOIINX 3aJaHHBIM OIPAaHUYCHUSM.
[IpeoOpa3zoBaHue YUCIa B CHMBOJIBHYIO CTPOKY M OOpAaTHO

3.10

MaccuBbl U MOCIeI0BaTEILHOCTH YKcel. Beruncienne 0000IeHHbIX
XapaKTePUCTUK 3JIEMEHTOB MaccuBa W YU CJIOBOM
MOCJEeI0BaTEILHOCTH (CymMMBlI, MPOU3BEICHMUS, CpeaHero
apu(METHIECKOT0, MHUHHUMAJIBHOTO M MaKCHMAaJIbHOTO JJIEMEHTOB,
KOJIMYECTBA 3JICMEHTOB, YJIOBJICTBOPSIONINX 33aJIaHHOMY YCIIOBHIO).
JIMHENHbIA TIOMCK 3aJaHHOTO0 3HAYEHUS B MAacCHUBE. AJTOPUTMBI
paboTBl C D3JIEMEHTAMH MacCHBa C OJHOKPATHBIM IPOCMOTPOM
MaccuBa. COpTHUpOBKa OJHOMEpPHOro MaccuBa. I[IpocTeie MeTomabl
COPTUPOBKM (METOA TMy3blpbka, MeETOA BbIOOpa, COPTUPOBKA
BcTaBkamu). CopTupoBKa ciausiHueM. BrICcTpas copTUpOBKa MaccuBa
(amroput™M  QuickSort). JIBOMUYHBIE TIOMCK B OTCOPTHPOBAHHOM
MaccHuBe




3.11

JIBymepHbIE  MacCHBBI  (MaTpuilpl). AJTOPUTMBI  00pabOTKU
JBYMEPHBIX MACCHBOB: 3all0JIHEHUE JIBYMEPHOT'O YUCJIOBOIO MacCUBa
[0 3aJ]aHHBIM IIPaBUJIAM, IOUCK 3JIEMEHTa B JIBYMEPHOM MAacCCHUBE,
BBIUMCJICHHE MaKcUMyMa (MHMHMMYMa) M CyMMBbl 3JIEMEHTOB
JBYMEPHOI'O MacCUBa, IEPECTAHOBKA CTPOK U CTOJIOLIOB ABYMEPHOTO
MaccuBa

3.12

CrnoBapu (accolMaTHUBHBIE MACCUBBI, OTOOPaKEHHUSI). XAII-TaOHIIHI.
[Toctpoenue andaBUTHO-YACTOTHOTO CIOBApPS AJISl 33 JaHHOTO TEKCTa

3.13

Crexu. AHanu3 NpaBUIBHOCTH CKOOOYHOTO BhIpaykeHUs. Brruncienue
apu(PMETUYECKOTO BBIPAXKEHHUSI, 3aITMCAHHOTO B MOCT(UKCHOU PopMe.
Ouepenu. Hcnonb3zoBanue ouepeau Uisi BPEMEHHOIO XpaHEHUS
JAaHHBIX

3.14

Anroput™bl Ha rpadax. IlocTtpoeHne MHHHMAaJBHOTO OCTOBHOI'O
JIepeBa  B3BEIICHHOTO CBSI3HOTO HEOPUEHTHUPOBAHHOIO rpada.
KomnuectBo Pa3INYHBIX Iy TeN MEXKIY BEpILIMHAMHU
OPUEHTHPOBAHHOI'O alIUKINYECKOro rpada. Anroputm JleidkeTpsl

3.15

[epeBps. Peanuzanus aepeBa ¢ NMOMOIIBK) CCBUIOYHBIX CTPYKTYP.
JIBonunbie (OuHapHbIC) nepeBbs. [locTpoeHue nepesa s 3a1aHHOTO
apu(PMETUIECKOTO BBIpAKEHUs. PeKypCcHBHBIE alrOpUTMBI 00X0J1a
nepea. Mcnonb3oBanue creka U ouepenu st 00Xoja aepeBa

3.16

JlnHaMHU4YeCcKoe MPOrpaMMHUPOBAHUE KaK METOJ PEIIEHUS 3a1ad C
COXpPaHEHHEM IPOMEKYTOUHBIX PE3YJbTATOB. 3a/a4d, PEIIAEMbIE C
IIOMOIIBKD  JUHAMUYECKOTO  IPOTPAMMHUPOBAHUSA:  BBIYUCIICHUE
PEKYpPCUBHBIX (DYHKIIMM, TMOJCYET KOJIMYECTBAa BApUAHTOB, 3aJa4d
ONTUMU3ALUHU

3.17

[lonatne 00 OOBEKTHO-OPUEHTUPOBAHHOM MPOTPAMMHUPOBAHUM.
OObekThl U Kiacchl. CBoiicTBAa U MeTOABI 00BEKTOB. OOBEKTHO-
OpUEHTHUPOBaHHBIM aHanmu3. Pa3paboTka mnporpaMMm Ha OCHOBE
00BEKTHO-OPUEHTUPOBAHHOTO MOAXO0/a. Nukancynsnus,
HacJeI0BaHKe, MOIUMOP(hU3M




NudopmanmoHHbie TEXHOJIOTUN

4.1

Anamm3  pmanablIX.  OCHOBHBIE — 3aJayd  aHaaW3a  JaHHBIX:
MPOTHO3UpPOBaHUE,  KiIaccuUKanus,  KilacTepuszalus,  aHalIu3
oTkJIOHeHUH. [lociie10BaTeIbHOCTD PEICHUS 3a/1a4 aHAIU3a JaHHbIX:
cOOp NEpPBUYHBIX JIAHHBIX, OYMCTKA M OIIEHKAa KauyecTBa JaHHBIX,
BbIOOp W (WJIM) TOCTPOEHUE MOJENU, NpeoOpa3oBaHUE HAHHBIX,
BU3yalIM3allMsl TaHHBIX, HHTEpOpeTanus pe3yabTaToB. [IporpamMmmMHubie
cpeactBa U MHTepHET-CepBUCHI Il 00pabOTKM M MpEICTaBICHUS
naHHBIX. bonpime nanHaeie. MammHaHOe 00ydeHne

4.2

AHanu3 JTaHHBIX C TOMOIUIBIO 3JEKTPOHHBIX TaOauu. Berumcienue
CYMMBI, CpEAHEr0 apu(phMETUYECKOro, HAanOOIbIIETO (HAMMEHBIIETO)
3HAYEHHUA Juana3oHa. Beraucienne ko3ppuuuenta Koppensiuuu AByX
psanoB naHHbIX. [locTpoeHne cronOyaThIX, JMHEHYATHIX U KPYTOBBIX
nuarpamm. [loctpoenue rpadukos Gynkumii. [logdop nuHMM TpeHaa,
peuieHue 3aaad IporHo3upoBaHus. PemieHne 3a1ad onTUMU3ALUU C
MTOMOIIIBIO JIEKTPOHHBIX TAOJIHI]

4.3

Juckperuzanus npu MaTeMaTUYeCKOM MOJIEJIMPOBaHUU
HEIPEPBIBHBIX IIPOLIECCOB. MopenupoBanue JIBUYKEHU.
MoaenupoBaHue OUOIOTrMUECKUX CUCTEM. MaTeMaTuyeckiue MoJIeu B
DKOHOMHMKE. BBIUMCIHMTENBHBIE  DKCIEPUMEHTBI C  MOJEISMU.
O6paboTka pPE3yabTaTOB JSKCIEPUMEHTA. MeTol HauMEHBIINX
KkBaApaToB. OIlEHKa YUCIIOBBIX MTApaMETPOB MOACIUPYEMBIX OOBEKTOB
U TIpoueccoB. BoccTaHOBIIEHHME 3aBUCMMOCTEM N0 pe3ysbTaTaM
DKCIIEpUMEHTA

4.4

BepostHoctHbie mozaenu. Meroael Monte-Kapio. Mmuraunonsoe
MozenrpoBaHue. CUCTEMbI MAaCCOBOTO OOCITYKUBaHUS

4.5

Tabnuunble (pensiroHHbIe) 0a3bl JaHHBIX. Tabnuila - mpeacTaBlIeHue
cBelleHHni 00 ofHOTHITHBIX 00bekTax. Ilone, 3ammch. Kimrou Tabnuis.
Pabora ¢ roToBoli 0a30l JaHHBIX. 3aIllOJIHEHUE 0a3bl JaHHBIX. [ToHCK,
COPTUPOBKA U (PUIBTPALIAS JTAHHBIX. 3aMPOCHl HA BHIOOPKY JaHHBIX.
3anpocsl ¢ mapaMeTpaMu. BeraucisieMble moJisl B 3apocax.




MmuoroTtabimunbie 0a3pl JaHHBIX. THIBI CBA3EH MEXIy TaOIUIIaMHU.
Buemnnii  kmrou.  LlemocTHOCTh  0a3bl  JaHHBIX.  3ampochl K
MHOTI'0Ta0JIMYHBIM 0a3aM JaHHBIX

4.6

TexkcroBbil npoueccop. CpeacTBa NOUCKA U aBTO3aMEHBI B TEKCTOBOM
npoueccope. CTpyKTypHUpOBaHHbBIE TEKCTOBbIE JOKYMEHTHI. CHOCKH,
ornasnenue. IlpaBuina UUTUPOBAaHUS MCTOYHUKOB M O(OPMIICHUS
oubmorpaduuecKux CChUIOK
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