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TlosicHuTEILHAS 3aIHCKA

[Tporpamma mo wHpOpMaTuke (YriayOJEHHBI ypOBEHb) Ha YPOBHE CpPEIHETO OOIIETro
oOpa3oBaHusi pa3zpaboTaHa Ha OCHOBE TpeOOBaHMI K pe3yJabTaTaM OCBOCHHUS OCHOBHOM
00pa3zoBaTeNbHONW MPOTpaMMBI CpeaHero oomero oOpa3zoBanHwms, mnpencraBieHHbIX B PI'OC
COO, a taxxe ¢peaepanbHO paboveit mporpaMMbl BOCITUTAHUS.

[Tporpamma 1o nHGoOpMaTUKE NaET MPEICTABICHHUE O IENSIX, O0IIeH cTpaTeruu 00y4YeHMs,
BOCIIMTaHMS M Pa3BUTHA OOyYaroIIuXcs cpeacTBamu yuebHoro mpeamera «MHpopmaruka» Ha
yrayOa€HHOM ~ ypOBHE,  yCTaHaBIMBaeT  oOs3aTellbHOE  NPEIMETHOE  COJAepIKaHHE,
IpelycMaTpuBaeT €ro CTPYKTYpUpPOBaHHWE IO pa3feliaM U TeMaM Kypca, OIpeaenser
pacnpenelieHne ero mo kimaccaM (Togam u3ydeHus ), Ta€T MpUMEpHOe pacrpeaeiicHue YueOHbBIX
yacoB 10  TEMAaTHMYeCKUM  paslenaM Kypca U pEKOMEHAyemMyl  (IpHUMEpHYIO)
MOCIIEAOBATEIBHOCTh UX M3YYEHHUS C YYETOM MEXKIPEIMETHBIX M BHYTPHUIIPEIMETHBIX CBS3EH,
JIOTUKU y4eOHOT0 MpolLiecca, BO3PACTHBIX 0COOEHHOCTEN 00ydatomuXCsl.

[IporpaMmmMa 10 WHGOPMATUKE ONPEACISCT KOJIWYCCTBCHHBIE M  KAaueCTBCHHBIC
XapaKTepUCTUKU Y4YyeOHOro marepuana Juisl KaXJIoro roja HU3y4eHHs, B TOM 4YHCIE IS
COJIEP)KATEIbHOTO HAMOJHEHHUS] PAa3HOrOo BUAA KOHTposs (MPOMEXKYTOUHOM aTTecTaluu
00y4aromuxcsi, BCEPOCCUNUCKUX MTPOBEPOUHBIX pabOT, rOCYAaPCTBEHHONW UTOTOBOM aTTECTAINH).
[Tporpamma 10 WH(MOPMATHUKE SBJIIETCS OCHOBOH JUUII COCTABJICHHSI aBTOPCKUX YYCOHBIX
porpaMM U Y4eOHHUKOB, TOYPOUHOTO TJIAHUPOBAHKS Kypca YIUTEIIEM.

Hudopmaruka B cpeHeM o01ieM 00pa3oBaHUU OTPAXKAET:

CYIIHOCTh HMH(OPMATHKM KaK HAay4YHOM JUCUUIUIMHBI, H3ydalollell 3aKOHOMEpPHOCTU
MPOTEKAHUS W BO3MOXKHOCTH aBTOMATH3allMU WH()OPMAIMOHHBIX TPOIECCOB B PA3IMYHBIX
CUCTEMaXx;

OCHOBHBIE 00JIaCTU TpPHUMEHEHUS WH(OPMATUKH, TMPEXIe BCEro HHOOPMAIMOHHBIE
TEXHOJIOTHH, YIPaBIEeHUE U COLIMANBHYIO cepy;

MEXTUCITUTUTMHAPHBIA XapakTep HHPOPMATHKU U HHPOPMAITMOHHOM e TSIIEHOCTH.

Kypc nndopmaruxu nias ypoBHs CpeHEro o0111ero oopa3oBaHus SBISETCS 3aBEPIIAIOIINM
ATAOM HEMPEPHIBHON MOJATOTOBKU 00yYarOIIUXCS B 001acTH HHGOPMATUKH U MH()OPMAIIMOHHO-
KOMMYHHKAIIMOHHBIX TEXHOJOTHH, OMUpAaeTCs Ha coJeplKaHWe Kypca HHPOPMATHKH YpPOBHS
OCHOBHOTO 001Iero o0pa3oBaHUsT M ONBIT TMOCTOSHHOTO TPUMEHEHUs WHOOPMAIMOHHO-
KOMMYHUKAIITMOHHBIX TEXHOJOTUM, Ja€T TEOPETUYECKOE OCMBICIEHNE, WHTEPIPETAUio U
0000I11IeHNE 3TOTO OTIBITA.

PesynbpraTel yrimyOnéHHOTO ypOBHA U3ydeHHs ydeOHoro mnpenmera «WHbopmarukay
OpUEHTUPOBaHbl Ha TMOJy4YeHHE KOMIETEHTHOCTeH id mocieayromeil npodeccruoHalbHON
JEATETLHOCTH KaK B paMKaxX JaHHOM MpeIMETHON 00JacTH, TaK M B CMEXHBIX C HEW 00acTsX.
OHM BKIIIOYAIOT B ce04:

OBJIaJICHUE KIFOUEBBIMH MOHSITUSIMH M 3aKOHOMEPHOCTSIMH, Ha KOTOPBIX CTPOUTCS TaHHAs
npeaMeTHas o0JacTh, pacrno3HAaBAaHUE COOTBETCTBYIOIIMX UM IPU3HAKOB U B3aUMOCBSI3EH,
CIOCOOHOCTH JEMOHCTPUPOBAThH PA3TMYHBIC TTOAXObl K U3yUYCHUIO SIBICHUH, XapaKTePHBIX IS
M3y4aeMol MpeMeTHON 00acTu;

YMEHHE pellaTh TUIIOBBIC MPAKTUYECKHE M TEOPETUYECKUE 3a7aud, XapaKTepHbIE s
WCITOJIb30BAaHUS METOJIOB M HHCTPYMEHTApHs JaHHOUW MPeIMETHOM 001acTH;



HaJIMYME MPEJCTABICHUH O JaHHOW HpPeJMETHOW 00JacTh Kak LEJIOCTHOH Teopuu
(COBOKYITHOCTH TE€OPHii), OCHOBHBIX CBS35X CO CMEXHBIMU OOJIACTIMH 3HAHUH.

B pamkax yrioyOnéHHOro ypoBHS ~ M3y4eHHS HMH(POpPMATHKH  0OecrednBaeTCs
IeJICHANpaBJIeHHas MMOATOTOBKA O0YYaIOIUXCsl K MPOJOJDKEHUIO 00pa30BaHusl B OPraHU3AIMIX
IpoeCCHOHATBHOIO 00pa3oBaHUsA IO CIELUAIBHOCTAM, HENOCPEICTBEHHO CBS3aHHBIM C
IU(GPOBBIMU  TEXHOJIOTMSAMHM, TAaKUM Kak IpOrpaMMHas MHXKEHepHs, HWHGPOpMalUOHHAs
0€301acHOCTh, HMH(OPMAIIMOHHBIE CHCTEMBl W TEXHOJIOTUH, MOOWJIBHBIE CHCTEMBI U CETH,
0oJbIIME JaHHBIE U MAIlIMHHOE OOyuY€HUE, MPOMBIIUICHHBIM UHTEPHET BELEH, NUCKYCCTBEHHBIN
UHTEJUIEKT, TEXHOJIOIMH OecHpOBOJHON CBSI3U, POOOTOTEXHMKA, KBAaHTOBBIE TEXHOJOTHH,
CUCTEMBI PaCIpPeNeIEHHOIO PEeCTpa, TEXHOIOIMH BUPTYaJIbHOM U JOIIOJIHEHHOM PEaJIbHOCTEH.

OcHoBHas 1enb n3ydeHus yueonoro npeamera «Mapopmaruka» Ha yriry0aEHHOM ypOBHE
cpeaHero oOmero oOpa3oBaHUS — OOecleYeHHe MATbHEHWIIEero pa3BUTUS HWH(GOPMAIIMOHHBIX
KOMIIETEHIIMH 00ydYarolerocs, €ro TOTOBHOCTM K JKM3HM B YCIOBHUAX pPa3BUBAIOIIETOCS
UH(POPMALIMOHHOTO O0ILECTBAa U BO3pacTarolle KOHKYPEHIIMH Ha phIHKE TpyAa. B cBsi3u ¢ 3TuM
u3ydeHune nHpopmatuku B 10 Kiraccax JOIDKHO 00ECTICYUTh:

c(OPMHPOBAHHOCTH MHPOBO33PEHHs, OCHOBAHHOTO Ha MOHMMAaHUH POJH MHPOPMATHKH,
MH(POPMALMOHHBIX 1 KOMMYHUKAIIMOHHBIX TEXHOJIOTUI B COBPEMEHHOM OOILECTBE;

c(OPMHPOBAHHOCTb OCHOB JIOTHYECKOTO U aJITOPUTMUUECKOTO MBIIIUICHUS;

c(OpMUPOBAHHOCTh YMEHUN pa3iauyarth (akTbl U OLIEHKH, CpPAaBHUBATh OLEHOYHBIE
BBIBOJIbI, BUJIETh MX CBSI3b C KPUTEPUSMHU OLEHUBAHUS U CBSI3b KPUTEPUEB C ONPEIEIEHHOMN
CHCTEMOM LIEHHOCTEH, POBEPSTH HA IOCTOBEPHOCTh M 000011aTh HHPOPMALIUIO;

c(OPMHPOBAHHOCTh MPEJCTABICHUN O BIUSHUM HH(OPMAIIMOHHBIX TEXHOJIOTUN Ha JKU3Hb
yelloBeKa B  OOILIECTBE, IMOHMMAHUE COLHUAIBHOIO, HKOHOMHUYECKOrO, IMOJUTUYECKOIO,
KyJIbTYPHOTO,  IOPHJWYECKOT0,  IMPUPOAHOIO,  IPrOHOMHYECKOrO,  MEAMIMHCKOIO U
(U3UOTIOTHUECKOTO0 KOHTEKCTOB HH()OPMAIIMOHHBIX TEXHOJIOTHIA;

NPUHATHE NMPABOBBIX U 3THYECKUX ACMEKTOB MH(MOPMALMOHHBIX TEXHOJIOTHI, OCO3HAHUE
OTBETCTBEHHOCTH JIIOJICH, BOBJIEUYEHHBIX B CO3JaHUE U HCIOJIb30BaHWE HMH(POPMAIIMOHHBIX
CHCTEM, pacpoCTpaHeHHE HHHOPMAITUH;

CO3/laHMe YCJIOBUM Ui  pa3BUTHS  HAaBBIKOB  y4yeOHOM, MPOEKTHOW, Hay4yHO-
UCCIIEI0BATEIbCKON U TBOPUECKON AEATEIbHOCTH, MOTHBALIMK 00YyYaroIUXcs K CAaMOPa3BUTHIO.

B conepxxanum yuebHoro npeamera «MHpopMaTuka» BBIIEISIOTCS YETHIPE TEMATUYECKUX
paszena.

Pazpen «llugpoBass rpaMOTHOCTB» IOCBAIIEH BOIPOCAM YCTPOMCTBA KOMIIBIOTEPOB U
JPYTUX DJIEMEHTOB LU(PPOBOIO OKPYXKEHHS, BKJIIOYAs KOMIIBIOTEPHBIE CETH, HCIIOJIb30BAHHIO
CPEICTB OMNEPAallMOHHOW cHCTeMbl, paboTe B ceTu MHTepHET M HCMONb30BAaHUIO HHTEPHET-
CepBUCOB, HHGOPMAITMOHHON 0€30MaCHOCTH.

Paznen «Teopernueckue OCHOBHI HH(MOPMATHKM» BKJIIOYACT B ceOS MOHATUHHBINA
anmapar MHGOPMATUKH, BOINPOCH KOJUPOBaHUA MH(POpPMAILIUU, U3MEPEHUsT MH()OPMAIMOHHOTO
00BEMA TaHHBIX, OCHOBBI aIreOpbl IOTUKH U KOMIIBIOTEPHOT'O MOJIETHUPOBAHUSI.

Pasnen  «AaroputvMbl W NpPOrpaMMHpOBaHHe»  HalpaBlIieH Ha  pa3BHUTHE
QITOPUTMUYECKOTO  MBIIUICHUS, pPa3pabdOTKy JITOPUTMOB U OLEHKY HX CIOXHOCTH,
(dopMHpOBaHHE HABBIKOB peaM3allMd MPOrpaMM Ha s3bIKax MPOrpaMMHPOBAHUS BBICOKOTO
YPOBHS.



Paznen «/HpopMauHOHHBIE TEeXHOJIOTMH» IOCBSLIEH BONpPOCaM IPUMEHEHUS
UH(POPMALMOHHBIX TEXHOJOTHH, PEaJM30BAHHBIX B MPUKIAJHBIX HMPOTPAMMHBIX HPOAYKTaxX U
MHTEpPHET-CEepBUCAX, B TOM YHCIIE B 33aJauax aHajM3a JaHHBIX, UCIOJIb30BAHUIO 0a3 JaHHBIX U
AIIEKTPOHHBIX TAOJHII ISl PELICHUs TPUKIIaIHBIX 3a]1a4.

B npusenénnom panee coaepkaHun ydeOHoro mpeamera «MHdopmaTuka» KypcHUBOM
BBIJICJIEHBI JOTIOJIHUTEIbHBIE TEMbI, KOTOPBIE HE BXOAAT B 00s3aTEIbHYIO IPOrpaMMy OOyUYEeHHUS,
HO MOTYT OBITh MPEUIOKEHBI IJsl W3YYEHHUS OTIACIbHBIM MOTHBHPOBAHHBIM M CHOCOOHBIM
00yJaroumMcs.

VYray6néHHblil ypoBeHb U3yUeHUs MHPOPMATUKU PEKOMEHIYETCs AJIS TEXHOJIOIMYECKOIO
npodwis, OPUEHTUPOBAHHOIO HAa MHXEHEPHYI0 M HHPOPMALMOHHYIO c(epbl AESATEIbHOCTH.
YrnyOnéHHblli ypoBeHb H3y4eHUS WH(POPMATHKH OOECIIEYMBAET: MOATOTOBKY OOYYArOIIMXCS,
OPUCHTHPOBAHHBIX Ha CHEIHAJIBHOCTH B 00JacTH HMH(DOPMAIMOHHBIX TEXHOJOTHHA U
MH)KEHEPHBIE CIELUAIBbHOCTH, Y4acTHE€ B INPOEKTHOM M HCCIIEOBATENIbCKON JesTeIbHOCTH,
CBSI3aHHOW C COBPEMEHHBIMU HAlpaBJIEHUSIMH OTpacid HWH(OPMAIMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHH, TOATOTOBKY K YYacTHIO B OJHMMIIMAJaX M caade EIWHOrO rocynapcTBEHHOTO
9K3aMeHa 1o HH(POPMATHKE.

[TocnenoBarenbHOCTh M3Y4YEHHs TEM B IpefesaXx OAHOIo roja oO0y4yeHHs MOXKET ObITh
U3MEHEHa [0 YCMOTPEHMIO YYHUTEIsl HpU IOArOTOBKE pabodel mporpamMmbl U IOYPOYHOIO
TUTAHUPOBAHMSL.

OO0miee 4nciio 9acoB, PEKOMEHIOBAaHHBIX Ul M3ydeHus uHpopmatuku — B 10 kimacce —
136 gacoB (4 yaca B HEJCIIO).



Conep:xkanue
10 KJJIACC

Hudposas rpaMOTHOCTH

TpeboBaHMs TEXHUKHN 0€30IIaCHOCTU U T'MTHEHBI IPU PabOTe C KOMIIBIOTEPAMHU U APYTUMHU
KOMIIOHEHTaMH LIU(PPOBOT0 OKPYKEHHUS.

[TpuHiMnel  pabOThl KOMIBIOTEPOB M KOMITBIOTEPHBIX CHCTEM. ApPXUTEKTypa (OH
Helimana. ABTOMaTn4eckoe BBIIIOJHEHUE POrpamMmbl IiporeccopoM. OrnepaTuBHasi, IOCTOSHHAS
U JoaropeMeHHass namsatb. OOMEH HaHHBIMM C NOMOIIBIO IKMH. KOHTposuiepsl BHELIHMX
ycrpoiicTs. [IpsiMoit JoCcTyn K TaMsITH.

OcHOBHBIE TEHJEHIMH pa3BUTUS KOMIBIOTEpPHbIX TexHosnoruil. IlapamnensHbie
BblunciaeHus.  MHorompoueccopubie  cuctembl.  CynepkomimbioTepbl.  PacnpenenéHnbie
BBIYUCIIUTENbHbIE CUCTEMBI M 00paboTKa 00JBIIMX JaHHBIX. MOOHIBHBIE IIU(PPOBBIE YCTPOHCTBA
U HX Ppoidb B KOMMYHUKalUMAX. BcTpoeHHble KOMIBIOTEPBL. MUKPOKOHTPOJUIEPHI.
Pob6orusupoBanHbie NpOM3BOACTBA.

[IporpamMHOe  oOecnieueHHE KOMIBIOTEPOB M KOMIBIOTEPHBIX  CHUCTEM. Buubl
IpOrpaMMHOro obecredeHuss U uX HazHaueHue. OCOOEHHOCTH MPOrpaMMHOrO OOecredeHus
MOOWIBHBIX ycTpoiicTB. IlapamnensHoe nporpamMupoBanue. CHCTEMHOE INPOrpaMMHOE
oOecneueHue. OnepanuoHHbIE cUCTEMBl. YTHIUTHL JlpaiiBepbl ycTpoiicTB. MHcramiauus u
JEUHCTAJUISILMS IPOrPaMMHOI0 00€CIIeUeHHUS.

®daiinoBble cUCTEMbI. [I[pHHIMIIBI pa3MeEICHUS 1 KMEHOBaHUs (paiijioB B IOJITOBPEMEHHOM
namsTu. [11aGn0oHb! 4511 onucanus rpymnm ¢ainos.

[TporpammHoe obecnieuenue. JInneH3npoBaHue NporpaMMHOIO odecriedeHust U U POBbIX
pecypcoB. IlpompuerapHoe u cBoOomHOE mporpaMMHoe obecrieueHne. Kommepueckoe u
HEKOMMEPUYECKOE HCIIOJIb30BaHUE MPOrpaMMHOro olecreueHuss M LIU(POBBIX PECYPCOB.
OTBeTCTBEHHOCTh, YyCTaHABJIMBAaEMas 3aKOHOAATeNbCTBOM Poccuiickoi @enepauuu  3a
HEIPaBOMEPHOE UCNOIb30BaHUE MPOrPaMMHOI0 o0ecrieueHus U U(POBHIX PECYPCOB.

[TpyHIMIIBI TOCTPOEHUS M almapaTHble KOMIIOHEHThl KOMIBIOTEpHBIX ceTeil. CeTeBble
npotokonbl. Cerb UuTepHeT. Anpecarnus B cetn MurepHert. [Iporokounsl creka TCP/IP. Cuctema
JOMEHHBIX UMEH.

Pasnemenne IP-cetm Ha moaceth ¢ moMoIlIbld  Macok — moxcereii.  CereBoe
agMuHUCTpUpoBaHue. [lomydyeHue AaHHBIX O CETEBBIX HACTpOMKax KomimbioTepa. IIpoBepka
HaJIM4Us CBA3HM C y3710M ceTh. Onpeenenne MapupyTa ABHKEHUS IaKETOB.

Buner nestensHoctu B cetu Hurtepuer. Cepsucel Murtepnera. I'eonnHdopmanmonHbie
cUCTeMbl. ['eoJoKaI[MOHHbBIE CEPBUCHl PEaIbHOrO0 BpEeMEHH (HampuMep, JOKalus MOOMIBHBIX
TeneQOoHOB,  ONpeAeNieHHe  3arpy’KeHHOCTH  aBTOMAarucrpajiei),  HMHTEPHET-TOProBIIs,
OpoHMpOBaHUE OMJIETOB U TOCTUHHUII.

['ocynapcTBEHHBIE 2JIEKTPOHHBIE CEpPBUCHI U yciayrd. ColuanabHble CETH — OpPTraHU3alus
KOJUJIEKTUBHOT'O B3aMMOJEHCTBUS M oOMeHa JaHHbIMH. CeTeBON ITHKET: IpaBHJia MOBEICHUS B
kuOepnpoctpancTBe. [IpoGiemMa mnoyMHHOCTH  ToilydeHHOM uHGpopManuu. OTKpBIThIE
o0pa3oBaTesbHbIE PECYPCHI.

TeXHOreHHblE W JKOHOMMYECKHE  YIpO3bl, CBSI3aHHBIE C  HCIIOJIB30BAHHEM
MH(}OPMaLMOHHO-KOMMYHUKAIIMOHHBIX TeXHOJIOTUN. Ob11ne nmpobieMbl 3auThl HHGOpMaLuy U
uHopmanmonHoit  O6e3zomacHocTH. CpeacTBa 3amuThl  MHGOPMAIMM B KOMITBIOTEPAX,



KOMIIBIOTEPHBIX CETSIX M aBTOMAaTU3MPOBAHHBIX HMH(POPMALMOHHBIX cucTemax. IIpaBoBoe
obecrnieueHrne HHHOPMAIIMOHHON OE30IMACHOCTH.

[IpenoTBpaiieHne HECAHKIMOHUPOBAHHOTO JOCTYNMa K JMYHOW KOH(HIAECHIHMATIHLHON
uHpOpMaLUK, XpaHALICWCSs Ha TEPCOHAIBHOM KOMIBIOTEpE, MOOWIIBHBIX YCTpPOWMCTBAX.
BpenonocHoe mnporpammHoe obecriedeHue M cnocoObl OGOpbObl ¢ HUM. AHTHUBHUPYCHBIE
nporpamMmMsl. Opranusanus JMYHOTO apxuBa nHpopmauuu. PesepBHoe konuposanue. [laponbHas
3alllUTa apXuBa.

HIudpoanue nanubix. CuMMeTpuuHble U HecuMMeTpuuHble mudpbl. Hludpsr npoctoit
3amensl. [udp Lezaps. Hudp Bwkenepa. Anropurm mudposanus RSA.

TeopeTnyeckue 0CHOBbI HHPOPMATUKH

Wudopmanus, nanasle u 3HaHUSA. MH(DOpMAIMOHHBIE MPOLECCH B MPHUPOJIE, TEXHUKE U
o01iecTse.

HenpepbiBHbIE U JUCKpETHbIE BEIMUYMHBI U curHaibl. HeoOXoAMMOCTh AMCKpEeTH3aluu
uHpOpMaLny, peHa3HaAueHHOM 7151 XpaHeHUs], Hepeaayl 1 00paboTKU B IM(PPOBBIX CUCTEMAX.

JBonuHoe koaupoBaHue. PaBHOMEpHbIE M HEpaBHOMEpHbIE Konbl. JlekomupoBaHue
COOOILIEHUH, 3allMCAaHHBIX C MOMOIIBI0 HEpaBHOMEPHBIX KOJ0B. YcioBue dano. Iloctpoenue
OJIHO3HAYHO [JEKOAMPYEMBIX KOJOB C IIOMOILIBIO JAepeBa. ENMHMUIIBI M3MEpPEHHsS KOIMYECTBa
uHpopmanuu. AnpaBUTHBIA NOIXO0/ K OLIEHKE KOJIMYecTBa MH(OpMaIUH.

Cucremsl cuucieHusi. Pa3BépHyTas 3amuch LENbIX M JPOOHBIX YHMCEN B MO3ULMOHHOU
cucreMe cuncieHus. CBOICTBa TMO3WIIMOHHOW 3allMCH YMCIA: KOJMYECTBO LU(pP B 3alUCH,
IIPU3HAK JEIMMOCTH YHUCJIA HA OCHOBAaHUE CHCTEMBI CUMCIIEHHs. AJTOPUTM IEpeBOJa LIEJIOr0
yucia U3 P-u4HOM cuCTeMbl CUMCIIEHUS B IECATHUHYI0. AJITOPUTM II€peBOia KOHEUHOU P-u4HOM
Ipo0H B IECATUYHYIO. AJITOPUTM IIEPEBOJA 1IEJIOT0 YKcia U3 AECATUYHONW CUCTEMBI CUMCIICHUS B
P-nunyto. IlepeBon KOHEUHOH necATUYHOM ApoOu B P-muHyro. J[BomyHas, BoCcbMepuUYHas U
HIECTHAIATePUYHasi CUCTEMbl CUMCIICHHUS, CBA3b MEXIy HUMU. ApudMeTHUecKue onepanuu B
MO3UIMOHHBIX CHUCTEMAaxX CUUCIEHMs. TpouuyHas ypaBHOBELICHHAas CHCTEMa CYMCIICHUS.
JIBOMUYHO-IECATUYHAS CUCTEMA CUUCIICHUSI.

KomupoBanue tekcroB. KommpoBka ASCIl. OpnoOGaiitHbie KomupoBku. CTaHmapt
UNICODE. Konuposka UTF-8. Omnpenenenne uHGOPMAIMOHHOTO 00BEMA TEKCTOBBIX
COOOLIeHUH.

KoaupoBanue nzobpaxenuii. OueHka HHPOPMAIIMOHHOTO 00bEMa TpaduuecKUX JTaHHBIX
IpU 33JaHHBIX pa3pelleHnH U TiIyOuHe KoaupoBaHMs IBeTa. L[BeToBble Mozaenu. BekropHoe
koaupoBanue. @opmarsl rpapudeckux ainos. TpéxmepHas rpaduka. OpakranpHas rpaduka.

KonupoBanue 3Byka. OneHka HH(GOPMAIMOHHOTO 00BEMa 3BYKOBBIX JaHHBIX IPH
3aJJaHHBIX YaCTOTE AUCKPETU3ALNH U Pa3psIHOCTH KOJUPOBAHUSI.

Anrebpa noruku. I[Tonstue Bbicka3biBaHUsA. Bbicka3biBaTenbHbIE (OPMBI (IIPEAUKATHI).
KBaHTOpHI CyI1€eCTBOBAHUS U BCEOOLTHOCTH.

Jlornueckue omnepanuu. TaOGmuikl UCTHHHOCTU. Jlormueckue BelpakeHUs. Jlormueckue
TokJecTBa. Jloka3aTenbCTBO JIOTMUECKUX TOXKAECTB C TIOMOIIbIO TaOJHMI] HMCTUHHOCTH.
Jlormdeckue onepanyy 1 ONepanny HaJ MHOXKECTBAMHU.

3aKoHBI anreOpsl JOTMKH. DKBUBAJIEHTHBIE MPEOOpPA30BaHMs JIOTHUECKUX BBIPAKECHUH.
Jlornueckue ypaBHEHHs U CUCTEMBI YPaBHEHUI.

Jlornueckue QpyHKIUU. 3aBUCUMOCTh KOJUYECTBA BO3MOXKHBIX JIOTHYECKUX (DYHKITUH OT
KOJINYeCTBa apryMeHTOB. [1oyiHbIE CCTEMBI JIOTHYECKUX (PYHKLIUH.



Kanonuueckue ¢opmbl sornueckux BblpakeHUd. CoBEpUICHHbIE AU3bIOHKTUBHBIE U
KOHBIOHKTUBHBIE HOPMAIIbHBIE (DOPMBI, AITOPUTMBI KX TIOCTPOCHUS 10 Ta0JIUIIE UCTHHHOCTH.

Jlormueckue 3yeMeHThl B cocTaBe KommbtoTepa. Tpurrep. Cymmarop. MHoropaspsiHblii
cymmarop. IlocTpoeHune cxeM Ha JIOTMUECKHX 3JEMEHTaX [0 3aJaHHOMY JIOTHYECKOMY
BBIPAKEHUIO. 3aIUCh JIOTHUECKOTO BBIPAXKEHUS I10 JIOTHUYECKOU cXeMe.

[IpencraBnenue Henbix Yucen B MaMsITH KOMIIbroTepa. OTpaHUYEHHOCTh JUaNa30Ha Ynuces
MpU OTpaHUYCHUM KOJIMYECTBa pa3psnaoB. llepemonnenue paspsaHoil ceTku. be33zHakoBbie U
3HAKOBBIC JAHHBIC. 3HAKOBBIA OUT. JIBOMUHBIN JOMTOJHUTEIHHBINA KO OTPUIIATEIIBHBIX YHCET.

[ToOGuToBBIC nOTMYEcKHE omepanuu. Jlornyeckuit, apudMETHUESCKHUH M IHKIMYCCKUI
casury. [Iudposanue ¢ momorbo MOOUTOBO ornepaiun «uckiovatomee NJINy.

[IpencraBnenne BEIIECTBEHHBIX YWCEI B NaMATA KOMIIbIOTEpa. 3Hauamas dYacTb M
nopsiiok  umcia. Jluama3oH 3HAYEHW BEIIECTBEHHBIX 4Hcel. [IpoGiiembl  XpaHeHUS
BEILLIECTBEHHBIX YHUCEJ, CBS3aHHBIE C OrPAaHUYEHUEM KOJMUYECTBA pa3psioB. BrinongHeHue
orepanuii ¢ BeleCTBEHHbIMU YHCIIaMH, HAKOIIJICHHE OIUOOK MPY BBIUMCICHUSIX.

AJITOPUTMBI M IPOTPAMMUPOBaHKE

OnpeneneHre BO3MOXHBIX PE3yJbTAaTOB Pa0dOTHI MPOCTCHINUX AITOPUTMOB YIIPABIICHUS
WCIIOJIHUTENIIMU W BBIYUCIUTEIBHBIX alIrOopuTMOB. OmpenesneHue HUCXOIHBIX JaHHBIX, IpU
KOTOPBIX JITOPUTM MOXKET JIaTh TPeOYyeMbIil pe3ybTar.

Ortanbl pelieHds 3aJad Ha KomImbloTepe. MHCTpyMeHTalbHBIE CpEICTBA: TPAHCISATOP,
OTIAAYUK, TPOGUIMPOBIIMK. KOMIMISAIMS ¥ WHTEpHIpeTanusi MNporpaMM. BupTyaibHbIC
MAalINHBI.

WuTerpupoBanHas cpena paszpabotkd. Mertonbl oTiaaku mporpamMm. Mcmonb3oBaHue
TPacCUPOBOYHBIX TaOuil. OTiagouHblil BeIBOI. [lomiaroBoe BBIMOTHEHUE MPOrpamMMbl. TOUKH
octa”oBa. [I[pocMOTp 3HaUE€HMI TEPEMEHHBIX.

S3eik mporpammupoBanus (Python, Java, C++, C#). Tumbl QaHHBIX: IEIOYHUCICHHBIC,
BEILIECTBEHHbIE, CHMBOJIbHBIE, JIorTnueckue. Bersnenus. CnoxHble ycnoBus. L{ukibl ¢ ycnoBueMm.
[ukael o nepemMeHHON. B3anmo3aMeHsAeMOCTh pa3InYHbIX BUIAOB LIMKIOB. MIHBapHaHT LUKIIA.
CocraBneHue UKIIA ¢ UCTIOIH30BaHUEM 3apaHee OMpeIeIEHHOIO MHBApUAHTa 1IUKIIA.

HoxymentupoBanue nporpamm. Mcnonbs3oBanne kommeHTapueB. [lonroroka onucanus
MpOrpamMMbl U UHCTPYKLUHU ISl IOJIb30BaTEIA.

AnropuT™Mbl 00pa0OTKH HATypaJbHBIX YHCEJ, 3alMCaHHBIX B TO3UIMOHHBIX CHCTEMax
CUHCJICHHS: pa3OMeHHMe 3aluch 4YHhCiIa Ha OTACIbHBbIC MUPPBI, HAXO0XKIACHHE CYMMBI U
pou3BeneHus Uudp, HAX0KJACHUE MAKCUMaTbHOU (MUHUMAIILHOM) HUPHL.

Haxosxnenne Bcex MpocThIX YUCEN B 3aJjaHHOM Auanasone. [IpencraBnenue uncia B BUIE
Habopa MPOCTHIX COMHOXKUTENIEH. AITOPUTM OBICTPOTO BO3BEJICHUS B CTEIICHb.

O6paboTka MaHHBIX, XpaHAMUXcs B ¢ainax. TekcToBble U ABoUYHbIE (ailibl. DaitoBbie
nepeMeHHsble ((aiinoBble ykazarenu). Urenue u3 ¢aiina. 3anuce B daiin.

Pazbuenue 3amaun Ha monzanaun. [loamporpammel (mipouenypsl u GyHKIUHN). Pexypcust.
PexypcuBHble 00bekThl ((ppakrtainsl). PekypcuBHble mpouenypbl U QyHkiuu. Mcnonas3oBanue
CTEeKa JIJIsl OpraHU3aINH PEKYPCUBHBIX BBI30BOB.

Hcnonk3oBaHue CTaHOApTHON OMOMMOTEKH s3bIka MporpammupoBanus. [loakmrodeHue
OMOMMOTEeK MOANPOTpaMM CTOPOHHHUX MPOU3BOAUTENECH. MOIYNBHBIM TPHUHIUI TOCTPOSHUS
porpamm.



Yucnennsle MeTonbl. TouHoe U NMpUOMMKEHHOE pelieHus 3afadd. YMCIEHHbIE METObI
pelieHusT ypaBHEHH: MeToj mepedopa, METOJ TOJOBUHHOTrO aeneHus. IlpubmmkénHoe
BBIYUCIICHUE JUTMH KPUBBIX. Bbrunciienue mromaaeid Guryp ¢ moMoImpio YMCIEHHBIX METO/I0B
(MeToa MPSMOYTOJILHUKOB, MeTO1 Tpaneruii). [lonck Mmakcumyma (MUHUMYyMa) QYHKITUH OJTHOM
MIEPEMEHHON METOJIOM IIOJIOBUHHOIO JIEJICHUSI.

OO0paboTka CUMBOJIBHBIX JaHHBIX. BCTpoeHHbIe (QYHKIMH S3bIKa IPOrPAMMUPOBAHUS IS
00pabOTKM CHMBOJIBHBIX CTPOK. AJNTOPUTMBI OOpaOOTKM CHUMBOJBHBIX CTPOK: IOJACYET
KOJINYECTBA MOSBICHUH CHMBOJIa B CTpPOKE, pa30MEHHE CTPOKH Ha CIIOBa MO MPOOETHHBIM
CUMBOJIaM, TOMCK MOACTPOKM BHYTPU JAHHOM CTPOKH, 3aMEHa HaWJEHHOM NOJICTPOKM Ha
Ipyryto cTpoky. ['eHepaiiust Bcex cIoB B HEKOTOPOM ajidaBUTE, YIOBJIECTBOPSIONIMX 3aJlaHHBIM
orpanuueHusM. [IpeoOpa3zoBaHue yncia B CHMBOJIBHYIO CTPOKY M 0OpaTHO.

MaccuBbl U TOCJIEIOBATENILHOCTH uucel. Boruncienue oO0OOLIEHHBIX XapaKTEPUCTUK
9JIEMEHTOB MaccHBa WM YHCJIOBOW TMOCJIEIOBATEILHOCTH (CYMMBI, MPOU3BEICHUS, CPEIHErO
apu(QMETUYECKOT0, MUHUMAIBHOTO U MAaKCHUMAallbHOTO 3JIEMEHTOB, KOJIMYECTBA JJIEMEHTOB,
YAOBJICTBOPSIIOIINX 33IAHHOMY YCIIOBHIO). JINHEHHBIN MOMCK 3aJaHHOTO 3HAYCHUSI B MAaCCUBE.

CoptupoBka ogHOMEpHOro maccuba. [IpocTeie METOIBI COPTUPOBKU (METOJ Iy3bIpbKa,
METO/]I BEIOOpA, COpTUPOBKA BcTaBkamu). CopTupoBKa ciusiHueM. bbIcTpas copTupoBKa MaccuBa
(amroputm QuickSort). IBOMYHBIH TOKMCK B OTCOPTUPOBAHHOM MAaCCHBE.

JIByMepHBIE MacCHBBI (MaTpHIbl). AJTOPUTMBI OOpaOOTKM IBYMEPHBIX MAacCHUBOB:
3al0JIHEHUE JIBYMEPHOI'O YMCIOBOIO MaccuBa IO 3a/JaHHbIM IIpaBUjIaM, TOUCK 3JIEMEHTa B
JBYMEPHOM MAacCHBE, BHIYMCIICHHUE MaKCUMyMa (MUHUMYMAa) U CYMMBI 3JIEMEHTOB JIBYMEPHOTO
MaccHBa, IEPecCTaHOBKA CTPOK U CTOJIOIIOB ABYMEPHOT'O MacCHBA.

HNHpopManoHHBIE TEXHOJIOTHH

TekcroBblii poueccop. Penaktuposanue u gopmaruponanue. [Iposepka opdorpaduu u
rpaMMatuky. CpencTBa INMOMCKAa M aBTO3AMEHBI B TEKCTOBOM mporeccope. Mcmonb3oBanue
ctiwield. CTpyKTypUpOBAaHHBIE TEKCTOBBIE NOKYMEHTHI. CHOCKH, ornasicHue. KosiekTuBHas
pabora ¢ JokyMeHTaMu. THCTpyMEHTBI pelieH3upOBaHusl B TEKCTOBBIX Iporieccopax. ObnayHbie
cepBuckl. JlenoBas mepenucka. Pedepar. [lpaBuina nutrpoBaHus KCTOYHUKOB B O(QOpPMIICHUS
6ubnuorpaduueckux ccbutok. OpopmiieHHe CUCKa JTUTepaTypbl. 3HAKOMCTBO ¢ KOMIIBIOTEPHOM
BEPCTKOM TeKcTa. TeXHWUYecKHe cCpeicTBa BBoJa TekcTa. Crenuanu3upoBaHHBIE CPEICTBA
PeAAKTUPOBAHUS MAaTEMATUYECKUX TEKCTOB.

AHamu3  naHHbIX.  OCHOBHBIE  3aJaud  aHaJW3a  JaHHBIX:  [POTHO3MPOBAHUE,
KJIaccupuKkanus, KiacTepusalus, aHaln3 OTKIoHeHHH. [locriemoBaTenbHOCTh pelieHHs 3aiady
aHaJM3a JaHHBIX: COOpP MEPBUYHBIX JIAHHBIX, OYMCTKA U OLIEHKA KayecTBa JJAaHHBIX, BEIOOP W/WIIN
MIOCTPOCHHE MOJENHU, MpeoO0pa3oBaHNUE JAHHBIX, BU3yalIM3alUs JaHHBIX, HMHTEPIpETalus
pe3ynbraToB. [IporpamMmmHubIe cpeacTBa M MHTEPHET-CEPBUCHI IJIsi 00paOOTKHU U MpPEICTaBICHUS
naHHbIX. bonbiue nanHple. MamuHHoe 00y4yeHne. HTeIeKTyalbHbIi aHaTu3 JaHHBIX.

AHau3 JaHHBIX C TOMOIIBIO 3JEKTPOHHBIX Tabiuil. BblunciaeHHe CymMMbl, CpelIHEro
apudMeTHYecKoro, HauOoJbIIero (HAUMEHBIEr0) 3HA4YeHWs Juana3oHa. BeruucineHue
Kod(uIMeHTa KOPPEIsUU JByX psoB AaHHbIX. [locTpoeHue crosnluarthiX, JIMHEHYAThIX U
KpyroBbix auarpamm. [loctpoenue rpaduxos Gpynkuuii. [logbop nuHuM TpeHaa, peuieHue 3aaay
IIPOrHO3UPOBAHUS.

YucneHHoe pellleHre ypaBHEHUN ¢ MOMOIIbI0 1moadopa napamerpa. OnTUMHU3aIuUs KaK MOUCK
HAWIYYILEro pelieHus B 3aJJaHHbIX ycinoBusx. LleneBas @pynkuus, orpanndyenus. JlokanbHble U



NIO0ATBHBIA MHHHMYMBI II€JICBOM (QyHKIMH. PemeHue 3aad ONTHMH3AIMH C TTOMOIIBIO
AIIEKTPOHHBIX TAOJIHII.
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INTAHUPYEMBIE PE3VIJIBTATBI OCBOEHHUS ITPOI'PAMMBI 110 MHO®OPMATHKE
(YIJIYBJIEHHBIA YPOBEHbB) HA YPOBHE CPEJIHEI'O OBIIEI'O OBPA3OBAHNS

JIMYHOCTHBIE PE3YJIBTATHI

JImdHOCTHBIE pe3yibTaThl OTPaXKAlOT TOTOBHOCTh M CHOCOOHOCTH OOYyYarouuxcs
PYKOBOJICTBOBAThCSI  C(OOPMHPOBAHHOM  BHYTPEHHEH  MO3MLMEH  JIMYHOCTH, CHUCTEMOM
[ICHHOCTHBIX ~ OPHEHTAIMi, TO3UTUBHBIX BHYTPEHHHX YOEXKICHHH, COOTBETCTBYIOLIMX
TPaJAULMOHHBIM IIEHHOCTSIM POCCUHCKOro OOIIECTBAa, paCHIMpPEHUE KU3HEHHOTO OIBbITa U OIbITA
NESTENIbHOCTH B TpoOIlecce peaju3aluu CpeACTBAMU Y4YeOHOro MpeaMeTa OCHOBHBIX
HaIpPABJICHUH BOCIUTATEIbHON JEATEIIbHOCTH.

B pesynbprare m3yueHus WHGOPMATUKHA Ha YpOBHE CpeaHEro odmiero obOpa3oBaHUS Yy
oOyuaromierocst OynyT c(hOpMUPOBAHBI CIEYIOIINE JIMYHOCTHBIE PE3YIIbTATHI:

1) rpa:knaHCcKOro BOCIIMTAHUSA:

OCO3HAHHE CBOMX KOHCTUTYLIMOHHBIX IpaB M OOS3aHHOCTEH, yBaXKEHHE 3aKOHA U
NPaBOMOPSIIKA, COOJIOACHHWE OCHOBOMONATalOIUX HOPM HWH(POPMAMOHHOTO TIIpaBa U
nH(pOpMaIIMOHHOM 0€30MaCHOCTH;

TOTOBHOCTb MPOTHUBOCTOSITH HJEOJNOTUU OSKCTPEMHU3Ma, HalMOHAIW3Ma, KceHodoOouw,
JUCKPUMHUHAIIMA 10 COIMAJbHBIM, PEIMTHO3HBIM, PACOBBIM, HAI[MOHAIBHBIM TPU3HAKAM B
BUPTYaJIbHOM IIPOCTPAHCTBE;

2) IaTPUOTHYECKOI0 BOCIIUTAHUS:

IIEHHOCTHOE OTHOIIEHHWE K MCTOPUYECKOMY HAaCIEHIo, TOCTHXKEeHusM Poccum B Hayke,
UCKYCCTBE, TEXHOJOIHAX, IIOHUMaHME 3HAaYeHHs HH(POpPMAaTHUKHM KaKk HAayKd B JKU3HU
COBPEMEHHOT0 00I11eCTBa;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMA:

c(OpPMHPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO TIOBEICHNUS;

CHOCOOHOCTh OLIEHMBATh CUTYallMI0 M MPUHUMATh OCO3HAHHBIE PELICHUs, OPUEHTUPYSACH
Ha MOpaJbHO-HPABCTBEHHBIE HOPMEBI M IIEHHOCTH, B TOM YHCJIE B ceTH VIHTepHET;

4) 3cTeTHYeCKOr0 BOCTIMTAHUSA:

HCTETUYECKOE OTHOIIEHHE K MHpY, BKIOYas O3CTETUKY HAyYHOTO M TEXHHYECKOIO
TBOPYECTBA;

CIIOCOOHOCTh BOCIIPMHUMATh Pa3IMYHbIE BUIbI UCKYCCTBA, B TOM YHCJIE OCHOBAaHHOI'O Ha
UCTIOJTF30BaHUH HH()OPMAIIMOHHBIX TEXHOJIOTHIA;

5) pusuveckoro BoCNUTAHMSA:

c(OPMHPOBAHHOCTh 3/I0pOBOrO M 0Oe30macHOro obOpasza KHU3HH, OTBETCTBEHHOI'O
OTHOIIEHUSI K CBOEMY 3/I0POBbIO, B TOM 4HCIE 3a CU€T coOtofeHusl TpeOoBaHUil Ge30macHOM
IKCIUTyaTaIluy CPEJCTB HHHOPMAIIMOHHBIX 1 KOMMYHHKAIIMOHHBIX TEXHOJIOTHIA;

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTb K aKTUBHOM JEATEIbHOCTH TEXHOJIOTMUYECKON U COIIMAIbHOM HAIIPABICHHOCTH,
CIIOCOOHOCTh ~ MHUIMUPOBATh, IUIAHUPOBATh W CaMOCTOSITENIBHO  BBIMOJHATH — TaKyro
NeSITeIIbHOCTD;

uHTEepec K cdepaM MpodecCHOHATBLHON NesTeIbHOCTH, CBA3aHHBIM C HH()OPMATHKOH,
IpOrpaMMUPOBAaHUEM M HH(OPMAIIMOHHBIMU TEXHOJOTMSIMU, OCHOBAHHBIMU Ha JOCTHIKEHHSIX
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HAayKd WHGOPMATUKH M HAyYHO-TEXHHYECKOTO IPOrpecca, YMEHHE COBEPIIATh OCO3HAHHBIN
BbIOOp Oynymieil mpodeccun u peann30BbIBaTH COOCTBEHHBIE )KU3HEHHBIE TIAHbI;

TOTOBHOCTh U CIIOCOOHOCTH K 00pa3oBaHHUIO M CaMOOOpPA30BaHUIO HAa TPOTSDKCHUU BCEi
JKU3HH;

7) IKOJI0rH4eCKOro BOCIIMTAHMS:

OCO3HaHHE MI00ATLHOTO XapakTepa KOJOTHYECKUX MPOOJIeM M IyTeH UX PEIICHHUS, B TOM
qrclie ¢ Y4ETOM BO3MOXKHOCTEH MH(OPMAIMOHHO-KOMMYHHKAITMOHHBIX TEXHOJIOTH;

8) HeHHOCTH HAYYHOT0 MO3HAHUSA:

c(OPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHUS HAyKH, JOCTH)KCHUSIM HAayYHO-TEXHHYECKOTO MPOrpecca M OOIIECTBEHHOM MPAKTHUKH,
3a CY€T TOHMMaHUS POJIM MHPOPMAIMOHHBIX PECypcoB, WH(OPMAIMOHHBIX IPOILECCOB U
WH(OPMAIIMOHHBIX TEXHOJIOTHH B yCIOBUSAX HU(POBON TpaHCchHoOpManud MHOTUX chep KU3HU
COBPEMEHHOT'0 00IIEeCTBa;

OCO3HAHME IICHHOCTU HAyYHOW JEATEIbHOCTH, TOTOBHOCTh OCYIIECTBIISATH MPOCKTHYIO U
HCCJICIOBATEILCKYIO ACSITSIIbHOCTh MHIUBUAYATHHO U B TPYIIIIC.

B mpomecce OoCTHMXKEHHS JIMYHOCTHBIX PE3YJIbTAaTOB OCBOCHHS IMPOTPAMMBI IO
uHpOpMAaTHKE Yy  OOYYaIOUIMXCS  COBEPUICHCTBYETCS  OMOIMOHAIBHBIA  WHTEIUICKT,
IpeIoJIararoIiui ¢hOpMUPOBAHHOCTD:

CaMOpETyJIMPOBAHMS, BKITFOYAIOIIETO CaMOKOHTPOJIb, YMCHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEIICHUE, CIOCOOHOCTh aJanTHPOBATHCS K HSMOIMOHAIBHBIM
U3MEHCHHSIM U MPOSIBISITh THOKOCTD, OBITh OTKPBITHIM HOBOMY;

BHYTpEHHEH MOTHBAIIMH, BKJIIOYAIOIIEH CTPEMJICHHE K JOCTHKCHHIO IENH H YCIeXy,
ONITHMH3M, HHUITMATUBHOCTh, YMEHHUE JICHCTBOBATh, UCXO/IS U3 CBOMX BO3MOXHOCTEH;

OMMATHH, BKIOYAIONICH CIIOCOOHOCTh MOHHMATh AMOIMOHAILHOE COCTOSIHHE IPYTHX,
VYUTHIBATH €r0 TMPH OCYIIECTBICHHMH KOMMYHHUKAIlMU, CIIOCOOHOCTh K COYYBCTBUIO U
COTIEPEKUBAHUIO;

COIMAJILHBIX HABBIKOB, BKJIFOYAOIINX CIIOCOOHOCTH BBICTPAaWBATh OTHOIICHHS C JAPYTHMHU
JFOJIbMU, 3200 TUTHCSI, TIPOSIBIISATH UHTEPEC M pa3periaTh KOHQIHKTHL.

METANPEJMETHBIE PE3YJIbTATBI

B pesynbrare usydeHuss mHQOpMATHKH Ha YpOBHE CpEIHEro OOIIEero oOpa3oBaHUS Y
obOyuaromerocss OynyT cQoOpMUpPOBaHBI MeETaNpEAMETHBIE pPE3yIbTaThl, OTPAKCHHBIE B
YHUBEPCATbHBIX YUEOHBIX NEHCTBUSX, @ UMEHHO — TMO3HaBaTelbHbIE YHUBEPCAbHBIE yUueOHbIS
NEHCTBUS, KOMMYHHKAaTHUBHBIE  YHHUBEpPCAJIbHbIE  ydeOHbIe  JEUCTBUSA,  PEryJISTHBHBIC
yHUBEpCaJbHbIe yueOHbIE IeWCTBUS, COBMECTHAS JESATENbHOCTD.

ITo3naBaTebHbIE YHMBepPcaJbHbIe YUeOHblIe AelicTBUS
1) 6a3oBble JIOTHYECKHUE 1eiiCTBHS:
CaMOCTOSTENLHO (POpPMYIMpPOBaTh U aKTyalM3UpPOBATh MpOOJeMy, paccMaTpuBaTh €€
BCECTOPOHHE;
YCTaHaBJIMBATb CymeCTBeHHI)II\/'I IMPU3HAK HUJIM OCHOBAHUS IJId CPAaBHCHUA, K.]'IaCCI/I(l)I/IKaI_H/II/I
1 0000IIEeHMS;
OnpeaAcCIATh HCIN ACATCIbHOCTH, 3a1aBaTh MapaMCTPhl U KPUTCPUU UX JOCTHUIKCHUSA,
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BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMAaTPUBAEMBIX SIBIICHUSX;
pa3pabaThiBaTh TUIAH PEIICHHS TPOOJIEMBI C YIETOM aHAIM3a UMEIOIINXCS MaTePUATbHBIX
Y HEMAaTEPHUAIbHBIX PECYPCOB;

BHOCHUTb KOPPCKTHBBLI B JACATCIBHOCTb, OUCHHUBATH COOTBCTCTBHUC PC3YJILTATOB ICIIAM,
OLICHUBATh PUCKU MOCIEICTBUN ACSITETbHOCTH;

KOOPJAMHHUPOBATh M BBINOJIHATH, pPabOTy B YCJIOBHUSIX pEajJbHOr0, BUPTYaJIbHOTO U
KOMOWMHHUPOBAHHOTO B3aUMOJICUCTBUS;

Pa3BHUBATh KPCATHBHOC MBIIIJICHHUEC NIPU PCIICHHUHU JKU3HCHHBIX HpO6JI€M.

2) 0a30BbIe HCCJIEN0BATEIbCKHE AeHCTBUS:

BJIa/IETh HABBIKAMH y4€OHO-HCCIIEIOBATEIHCKON U MPOEKTHOW AESITEeIbHOCTH, HaBbIKAMU
paspenieHus mpodIieM, CIOCOOHOCTRI0O M TOTOBHOCTBIO K CAMOCTOSITEIILHOMY TTOMCKY METOJIOB
PCIICHHUA MTPAKTUYCCKUX 3aaa4, IPUMCHCHUIO PA3JIMIHBIX MCTOAOB IMMO3HAHUSA

OCYHIECTBIISITh PA3IMYHBIE BUIBI JEATEIBHOCTH IO TOJYyYEHUIO HOBOIO 3HAHUS, €ro
MHTEPIIPETAMU, TTPEOOPA30BaHUI0 U MPUMEHEHHUIO B PA3IMUYHBIX yUEOHBIX CUTYyalHsX, B TOM
YUCJIC IIpHU CO3JaHUU y‘-Ie6HI>IX 1 COOMAJIIbHBIX ITPOCKTOB;

(GbopMHUpPOBATH HAYYHBIA TUI MBIILJICHUS, BIAJI€Th HAYYHOU TEPMHUHOJIOTHEH, KIIFOUEBBIMU
MOHITUSIMA U METOJIaMU;

CTaBUTh U (OPMYIHUPOBATH COOCTBEHHBIC 33/Ja4ud B 0Opa30BATEIbHON NEATEIHHOCTH U
JKU3HCHHBIX CUTYallUAX,

BbIABJIATE HNPUYUHHO-CICACTBCHHBIC CBSA3HM MW AKTyaJIM3WUPOBATh 3aJa4dy, BbIJIBUI'ATb
runore’y e€ peuieHus, HaxOAuUTh apryMEHThl IJIs JO0Ka3aTelbCTBA CBOMX YTBEPKACHMUIA,
3a/1aBaTh MapaMeTpbl U KPUTEPUU PEIICHHUS,

AHAJIM3UPOBATE IIOJYUCHHBIE B XOJ€ PCIICHUA 3aJadd pPE3YJIbTAaThbl, KPUTHUYCCKU
OLCHUBATb UX NOCTOBCPHOCTD, MIPOTHO3UPOBATH U3BMCHCHHEC B HOBBIX YCJIOBUAX;

JaBaTh OLIEHKY HOBBIM CUTYaIMsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT,

OCYIIECTBIISITh IEJICHAINIPABICHHBIN MOUCK TMEPEeHOca CPEACTB M CIIOCOOOB JICHCTBUS B
PO eCCHOHATIBHYIO CpEy;

yMETh TICPEHOCHTH 3HAHWS B  I[IO3HABATCIIBHYI0O M  MPAKTHICCKYH  o0iactu
KU3ZHEESATENIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00JIacTeil;

BbIZIBUI'aTb HOBBIC HWACHU, NpEajiaraTb OPUTHMHAJIIBHBIC IMOAXOJbl W PCIICHHA, CTaABUTH
POOJIEMBI U 33J1a4H, JTOITYCKAIOIIUE ATbTEPHATUBHBIC PEIICHHUS.

3) padora ¢ nngopMmanmeii:

BIQ/ICTh HABBIKAMHU TOJY4YeHHS WHPOpPMAIIMM W3 HCTOYHHUKOB pPAa3HBIX THIIOB,
CaMOCTOSITCNIbHO ~ OCYIISCTBJIATh IOWCK, AaHaW3, CUCTEMATH3AalMI0 W HWHTEPIPETAIHIO
nH(pOpMaLUU PA3INYHBIX BUIOB U (GOPM IPEICTABICHNUS;

CO3/1aBaTh TEKCTHI B PA3IMUHBIX hopMaTax ¢ yu€TOM Ha3HAUYCHUs WH(OPMAILIUU U [IEIeBON
ayJIMTOPUH, BRIOUPAs ONTHUMAIEHYIO (JOPMY MPEACTABICHUS U BU3yalU3allnu;

OLCHUBATb OJOCTOBCPHOCTH, JICTUTUMHOCTDH I/IH(bOpMaHI/II/I, €€ COOTBETCTBHE IMpaBOBbBIM U
MOPaTbHO-3THYESCKHM HOPMaM;

UCIIONIb30BaTh CpeACTBa HMH(POPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX TEXHOJOTHH B
pEIIeHUH KOTHUTUBHBIX, KOMMYHUKATUBHBIX M OpPraHU3alMOHHBIX 33Ja4 C COOJIIOJIEHHEM
TpeOOBaHUI 3PrOHOMUKH, TEXHUKH 0€30IaCHOCTH, TUTUEHBI, pecypcocOepeKeHtsl, PaBOBbIX U
STUYECKUX HOPM, HOPM HH(POPMAIIMOHHON O€30MaCHOCTH;
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BJIQJICTh HABBIKAMHU PpAClO3HABAaHWSA W 3alMTBl  HHpOpMAIMH, HHOOPMAIIMOHHOU
0€e30aCHOCTH JIUYHOCTH.

KOMMyHHKaTHBHbIe YHuBEpCaJdbHbIC yqeﬁnble JeHCTBHUSA

1) o01menune:

OCYIIECTBIISATh KOMMYHHKAITMH BO BCeX chepax ®KU3HU;

pacro3HaBaTh HeBepOalbHBIC CpeIcTBa OOIICHUS, MMOHUMATh 3HAYEHUE COIUATBHBIX
3HAKOB, PACIIO3HABATH MPEAMOCHUIKH KOHMIUKTHBIX CUTYAIMi U CMSITYaTh KOH(DIUKTHI,

BIIAJICTh PA3TMYHBIMU CITIOCOOAMM OOIICHUS U B3aUMOJICUCTBUS, apryMEHTHPOBAHHO BECTH
JTUAJIOT, YMETh CMATYATh KOH(JIMKTHBIC CUTYaIUH;

Pa3BEPHYTO M JIOTUYHO U3JIaraTh CBOIO TOYKY 3pPEHHSI C HCHOJb30BAHHEM S3BIKOBBIX
CPEACTB.

2) coBMeCTHasl 1eATeJIbHOCTD:

MOHMMATh U UCTOJIH30BaTh MPEUMYIIECTBA KOMAHIHON U MHANBUAYAIbHON pabOTHI,

BEIOMpATh TEMATHKy M METOJbI COBMECTHBIX ICHCTBHI C y4E€TOM OOIIMX WHTEPECOB U
BO3MOXKHOCTEH KaXKIOT0 YiCHa KOJIJICKTHBA,

MPUHUMATh 1M COBMECTHOM JESATEIbHOCTH, OPraHU30BbIBATH W KOOPJAMHUPOBATH
JEUCTBUSL MO MX JOCTHMKEHHUIO: COCTABJIAThH IUIaH ACHCTBUN, pacHpenessiTb pOiau C y4ETOM
MHEHUH YYaCTHHKOB, 00CYKJaTh pe3yIbTaThl COBMECTHOM PabOTHI;

OIICHUBATh KaueCTBO CBOETO BKJIAJA M KaXKJIOT0 y4YaCTHHKA KOMaH/bl B OO pe3yibTaT
1o pa3paboTaHHBIM KPUTEPUSIM;

npeasiaraTh HOBbIE NPOEKTHI, OLIEHMBATh HJAEU C MO3UIUU HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBIISITh TMO3UTUBHOE CTPATETUUECKOE TIOBEACHUE B PA3JIMUYHBIX CUTYalUsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKeHHE, ObITh MHUIIHATUBHBIM.

PerJIHTI/IBHbIe YHUBEpPCAJIbHBIC yqeﬁm,le JedcTBUA

1) camoopranusanms:

CaMOCTOSITENIbHO OCYILECTBIIATh TO3HABATENbHYIO JEATEIbHOCTb, BBIABISATH MPOOJIEMBI,
CTaBUTh U (OPMYJIHPOBaTh COOCTBEHHBIE 337a4l B 00pa3oBaTElIbHON JEATENBHOCTH U
KU3HEHHBIX CUTYALNSIX;

CaMOCTOSITENIbHO COCTABJIATH IUIAH PELIeHUs! MpoOIeMbl C yUETOM UMEIOLUXCS PECYPCOB,
COOCTBEHHBIX BO3MO>KHOCTEH U MPEINOYTCHUH;

JIaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

paciupsTh paMK1 y4eOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHHUI;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3 PELICHHUE;

OLIEHUBATh MPHUOOPETEHHBIN OIIBIT;

CHocoO0CTBOBATh (POPMUPOBAHMIO M TIPOSIBIICHUIO IIMPOKOM APYIUIIMH B Pa3HBIX 00JacTAX
3HAaHUU, TOCTOSITHHO TOBBIIIATH CBOI 00pa30BaTeIbHBINA U KYJIbTYpPHBIH YPOBEHb.

2) CaMOKOHTPOJIb:
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JlaBaTh OLICHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B J€ATEIbHOCTh, OLICHUBATh
COOTBETCTBUE PE3YJILTATOB LIEIISIM;

BJIQJICTh HaBBIKAMH MO3HABATEIBHON pe(IeKCHU KaK OCO3HAHUS COBEPIIAEMbIX JCHCTBUN
¥ MBICIIUTENBHBIX MPOIECCOB, UX PE3YJIbTaTOB U OCHOBAHUI, HCIIOIB30BaTh MPUEMBI pedieKCun
JUTSL OLICHKU CUTYalluH, BBIOOpA BEPHOTO PEIICHMUS,

OLICHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATh PELICHHUS 10 UX CHUXKEHUIO;

IIPUHUMATh MOTUBBI U ApIYMEHTBI JPYTUX IIPU aHAIU3€ PE3YJIBTATOB IEATEIBHOCTH.

3) npuHATHA ce0s M APYrux:

PUHUMATH ce0sl, TOHUMAsi CBOM HEIOCTATKU U IOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apryMEHTBI JPYTUX IIPU aHAIU3€E PE3YJIbTATOB JIEATEIbHOCTH;

IpU3HABaTh CBOE MIPABO U IIPABO APYTHX HA OIIHUOKY;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULUH JIPYTOro YeJIOBeKa.

INPEAMETHBIE PE3YJIbTATbBI

B mnpouecce wusyuenums kypca wuH(popMaTHKu yriyonéHHoro ypoBHs 6 10 knacce
o0yJaromuMucs OyIyT JOCTUTHYTHI CIEAYIONINE TPEIMETHBIC PE3YIIbTaTHI:

BJIAJICHUE MPEICTABICHUSIMU O POJIM HMH(OpPMAIUM M CBA3aHHBIX C HEH IPOLIECCOB B
IOpUpOJie, TEXHUKE U OOLIeCTBE, MOHATUAMU «UHPOpPMALUL», «UH(POPMALMOHHBIM HpoIeccy,
«CUCTEMa», «KOMIIOHEHTBI CHUCTEMBI», «CHUCTEMHBIA 3(PPeKT», «MH(POPMAIMOHHAS CHUCTEMaY,
«cucTeMa yrpaBieHUsD;

BJIaJICHME METO/JaMHU IoMcKa HHpopMauuu B ceTh VIHTepHET, yMEeHHe KpUTHUECKH
OLIEHUBATh NH(OPMAIIHIO, TOTYUECHHYIO U3 ceTH MHTepHeT;

YMEHHE XapaKTepu30BaTh OOJbIIME JlaHHBIE, NPUBOJUTH NPUMEPHl UCTOYHUKOB HX
MOJIyYE€HUsI U HaNpaBJIEHUS HCIIOJIb30BAHUSA, YMEHHE KJIACCU(UIMPOBATh OCHOBHBIEC 3a/J1ay
aHaiu3a JAaHHBIX (IIPOrHO3MpPOBAHME, KIIacCH(pUKalMs, KJIACTepU3alMs, aHaIU3 OTKJIOHEHUH),
NOHUMAaTh IOCIEI0BATEIbHOCTh PEIIEHHs 3a/lad aHajlu3a JAHHBIX: cOOp MEPBUYHBIX JAHHBIX,
OUMCTKAa M OLEHKAa KauyecTBa JaHHBIX, BHIOOp W/WJIM MOCTPOCHHE MOJENH, Mpeodpa3oBaHuE
JAHHBIX, BU3yalu3allus JAaHHbIX, HHTEpPIIpETalus pe3yJbTaToB;

NOHUMaHHE OCHOBHBIX MPHUHIUIOB YCTPOMCTBA U (YHKIIMOHHUPOBAHUS COBPEMEHHBIX
CTAllMOHAPHBIX M  MOOWJIBHBIX KOMIBIOTEPOB, TEHACHLUUN pa3BUTHS KOMIIBIOTEPHBIX
TEXHOJIOTHIi;

BJIaJICHWE HaBbIKAaMHU pabOThl C OINEpPAlMOHHBIMM CHCTEMaM{, OCHOBHBIMU BHJIaMHU
IPOTrpaMMHOT0 o0ecrieueH s I pelieHns yueOHBIX 3a/1a4 110 BHIOPAHHOM Crieaan3alii;

HaJIMYME TPEJCTABICHUN O KOMIIBIOTEPHBIX CETSIX U UX POJM B COBPEMEHHOM MHpE, O
0a30BBIX MPHUHLMIIAX OPraHU3alUU U (YHKIMOHUPOBAHUS KOMITBIOTEPHBIX ceTeil, 00 00mux
MPUHIIMIIAX pa3paboTKU U GYHKIMOHUPOBAHUSI UHTEPHET-TIPUIIOKEHUI;

NOHMMAaHHUE yrpo3 MHPOPMALMOHHON 0€30MacCHOCTH, UCIIOIB30BaHUE METOMO0B U CPENICTB
OPOTUBOACHUCTBUS OSTHM YIrpo3aM, COONIOZeHHEe Mep O€30MacHOCTH, MPEeI0TBPAILAIOLINX
HE3aKOHHOE PACIPOCTPAHEHUE TEPCOHAIBHBIX JaHHBIX, COONIOJACHHE TPEOOBAHHMI TEXHUKHU
0€30MacHOCTH U TMTHUEHBI IPU padoTe ¢ KOMIbIOTEpPAMU U IPYTUMHU KOMIIOHEHTaMH U(POBOTO
OKpY’>KEHUs, NMOHMMaHHE IPABOBBIX OCHOB HCIIOJIb30BAaHUS KOMIIBIOTEPHBIX Iporpamm, 0a3
JAHHBIX U paboThl B ceTH MHTEepHET;
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IIOHUMaHWE OCHOBHBIX INPUHIMIIOB AMCKPETHU3ALMU PA3JIUYHBIX BUAOB HHpOpMalLHUH,
YMEHHUE OTpeneniaTh UHGOPMAIMOHHBIN 00bEM TEKCTOBBIX, IpaMUECKUX U 3BYKOBBIX JAaHHBIX
IIPU 33JJaHHBIX NTapaMeTpax IUCKPETH3aluU, YMEHHUE OIPENEIATh CPEIHIOI CKOPOCTh IIepeladun
JTAHHBIX, OLIEHUBATh N3MEHEHHE BPEMEHU Nepeiayn MPH U3MEHEHUH HH()OPMAIIMOHHOTO 00BhEMa
JAHHBIX ¥ XapaKTEePUCTHK KaHaJla CBS3H;

YMEHHE HCIOJIb30BaTh MPU PEUIEHWH 3aJad CBOMCTBA IO3MLMOHHOM 3alucu 4YHCell,
QIrOpuTMa IOCTPOECHMS 3alIMCU 4YHMCJIA B TMO3UIMOHHOM CHCTEME CUYHUCIECHUS C 33JaHHBIM
OCHOBAHMEM U IIOCTPOCHHUS YHCIIA 110 CTPOKE, COAEPIKAILEH 3alUCh 3TOT0 YUCIIA B MO3ULIMOHHON
CUCTEME CUMCIIEHUs C 3aJJaHHbIM OCHOBaHMEM, YMEHHE BBIIOIHATH apU(PMeTHUeCKue onepanuu
B IIO3MLIMOHHBIX CUCTEMAX CUMCIICHMS;

YMEHHE BBIIOJHATh NPE0Opa30BaHUS JIOTMUECKUX BBIPAKEHUN, HCIONb3Ysl 3aKOHBI
anreOppl  JIOTUKM, YMEHHE CTPOHUTH JIOTUYECKOE BBIPAKEHHE B JIU3BIOHKTUBHOW U
KOHBIOHKTUBHOM HOpMallbHBIX (popMax Io 3aJaHHON Tabiaulle HMCTUHHOCTH, MCCIEI0BaTh
00J1aCTh MCTMHHOCTH BBICKA3bIBAHMs, COJEPIKAILIEro IEpEeMEHHbIE, pellaTh HECIOXKHbIE
JIOTUYECKHUE YPABHEHUS U CUCTEMbI YPaBHEHUII;

NOHMMaHue O0a30BBIX AITOPUTMOB OOpPaOOTKH YHCIOBOW M TEKCTOBOW HWH(OpPMALIUU
(3amMch yucen B IMO3UIMOHHOW CHUCTEME CUMCICHMs, HaXOXKICHHE BCEX IMPOCTBIX YHCEN B
3aJJaHHOM JlMana3oHe, 00padoTKa MHOTOpa3psIHBIX 1IEJIbIX YHCEJI, aHAJIU3 CUMBOJIBHBIX CTPOK U
JIpYIrux), alrOpUTMOB IOMCKAa U COPTHPOBKH, YMEHHE ONPEIENATh CI0KHOCTb HM3Y4YaeMbIX B
Kypce 0a30BbIX aIrOpUTMOB (CyMMMpOBAHHE 3JIEMEHTOB MacCHBa, COPTHPOBKA MAacCUBA,
nepeOOpHbIe AITOPUTMBI, IBOMYHBINA MOMCK) M HNPUBOAUTH NMPUMEPHI HECKOJIBKUX AITOPUTMOB
pa3HOM CI0KHOCTHU I PELLIEHUS] OJHOM 3a/1a4H;

BJIaJICHUE YHUBEPCATBHBIM S3bIKOM MPOrpaMMHpPOBaHUs Bhicokoro yposHs (Python, Java,
C++, C#), npexacraBieHussMH O 0a30BBIX THIAX JaHHBIX W CTPYKTYpax JIaHHBIX, yMEHHUE
WCIIOJIb30BaTh OCHOBHBIE YIIPABJISIIOIIME KOHCTPYKLMH, YMEHHE OCYLIECTBIIATH aHAIM3
NPEUIOKEHHON MpPOrpaMMBbl: OIpPENeNATh Pe3yibTaThl paboThl MPOrpaMMbl MPU 3aJaHHBIX
UCXOJHBIX JaHHBIX, ONPEAENATh, INPU KAKUX HCXOJAHBIX JAaHHBIX BO3MOXHO IOJIy4EHUE
YKa3aHHbBIX PE3YyJbTaTOB, BBISABIATH JTaHHBIE, KOTOPblE MOTYT IpPHUBECTH K OLIMOKe B padore
porpaMMsl, (POPMYITUPOBATH MPEUIOKEHUS 110 YIyUILIEHUIO TPOrpaMMHOTI0 KOJIa;

YMEHHME CO37aBaTb CTPYKTYPHUPOBAaHHBIE TEKCTOBBIE OKYMEHTHI M JEMOHCTPALIMOHHBIE
MaTepuaibl C MCIOJIb30BAaHUEM BO3MOYKHOCTEH COBPEMEHHBIX IPOrPAaMMHBIX CpPEICTB U
00JIauHBIX CEPBHUCOB;

YMEHHUE UCIOJIb30BATh NEKTPOHHBIE TAOIUIIBI [T aHAIN3a, IPEACTABICHUS U 00pabOTKU
JMAHHBIX (BKJIOYas BBIYMCICHHE CYMMBI, CpPEIHEro apu(pMETHYEeCKOro, HauOOJIBIIET0 H
HAaUMEHBIIIETO 3HAaYeHU, pellleHre YpaBHEHHH, BEIOOp ONTUMAIBHOIO PEIIeHHUs, TOA00p JIUHUN
TPEHJa, PeLIeHNE 331a4 IPOTHO3UPOBAHUS).
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TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
N HanMenopamie KoauuecTBo yacoB DJIeKTPOHHbBIE
(undgposbie)
n/  pasgeroButTeM  Bcecer Kourposbn = IIpakTuyeck
oOpa3oBaTe/ibHbIE
n MporpaMmMabl 0 ble padoThbI ue padboTbl
pecypcbl
Paznea 1. lilndposasi rpaMoTHOCTH
Kommbrorep -
YHHBEpCaAIbHOE bu6mmoreka [IOK
1.1 YCTPOMCTBO 6 https://m.edsoo.ru/a4c8b
00paboTKH edc
TAHHBIX
porpanmioe bubnnoreka IIOK
1.2 o é)ecrlfequne 6 https://m.edsoo.ru/45a2
3514
KommbroTepHeie bubmmorexa LOK
1.3 P 5 https://m.edsoo.ru/c121
ceTH
3e52
Vidopmanmons bubmuorexa [JOK
1.4 pMatt 7 1 2 https://m.edsoo.ru/8el14
ast 6e30MacHOCTh
b58b
Wroro no pazneny 24

Pa3nea 2. Teopernueckue 0CHOBbI HH(POPMATHKH

[IpencraBnenue bubamnorexka HOK
2.1 uH(oOpMaIH B 19 2 https://m.edsoo.ru/c119
KOMITBIOTEPE 4510
OcHOBLL bubmuorexa [JOK
2.2 14 1 https://m.edso0.ru/70c6
anreOpsl JOTUKH
2e41
KoMmbioTepHas bubmorexa [JOK
2.3 apupMeTHK 7 1 1 https://m.eds00.ru/70c6
2e4l
Hroro mo paznueny 40
Pa3znen 3. AnroputMsbl 1 IpOorpaMMHUpOBaHNe
BBenenue B but6mmoreka [IOK
3.1 pOrpaMMHpPOBa 16 2 https://m.edso0.ru/2940

HUC

Tecd
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Bcnomorarensu bubmmorexa LOK
3.2 S — 8 2 https://m.edsoo.ru/8ddd
87ba
YyicTeHHLIe bu6nmmoreka [IOK
3.3 5 3 https://m.edsoo.ru/96ac9
METO/IbI 184
AJITOpUTMBI
bu6nmoreka [IOK
34 obpadork 5 2 https://m.edsoo.ru/96ac9
CUMBOJIbHBIX 184
JTAHHBIX
AJITOpUTMBI bubnmnoreka HOK
35 06paboTKH 10 1 4 https://m.edsoo.ru/ccf47
MacCHBOB 4db
Hroro no pazneny 44
Paznen 4. UndopmanmonHbie TEXHOJIOTUH
OO6paboTtka bubnmoreka [JOK
4.1 TEKCTOBBIX 10 5 https://m.edsoo.ru/e984
JIOKYMEHTOB 6868
bubmuorexa [JOK
4.2 AHaJIN3 JaHHBIX 13 1 6 https://m.edsoo.ru/7ac27
6c2
Hroro no paszneny 23
PesepBHOe Bpemst 5
O011ee KOIUYECTBO 136 4 30

4acCoB 10 IIporpamMme
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MMPOBEPAEMBIE HA ETD 10 UHO®OPMATUKE TPEBOBAHMUSA K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OFPA30OBATEJILHOM
ITPOI'PAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHMUSA

Kon
NpoBepsieMoro
TpeOoOBaHUS

1.

11

1.2

IIpoBepsiemble TpeGOBaHUS K MPeIMETHBIM Pe3y/JbTATAM OCBOEHUS
OCHOBHO# 00pa30BaTe/IbHOI MPOrpaMMbl CpeHero 001ero
o0pa3zoBaHus

3namo (nonumams)

Ilonnmanue OCHOBHBIX IIPUHIUIIOB YCTPOﬁCTBa u q)YHKLII/IOHI/IpOBaHI/IH
COBPCMCHHBIX CTAallMOHAPHBIX H MOOMIIBHBIX KOMIIBIOTCPOB;, TGHIIGHIII/H\/JI
Pa3BUTHA KOMIIBIOTCPHBIX TGXHOHOFHﬁ; BJIaJJCHHUC HaBbIKaMH pa6OTLI C
OIICPpadOHHbBIMK CHUCTEMaMH MW OCHOBHBIMH BHAAMH IIPOTPAMMHOIO
obecneyeHus JJIA pCUICHUA y‘IC6HBIX 3aJa4 8 (0) BBI6paHH01>i

cricnyajin3anuu

Hamnumne mnpencraBnennii o 0a30BBIX MNPHHIMIIAX OpPTaHU3ALUU |

(YHKIIMOHUPOBAHMSI KOMITBIOTEPHBIX CETel

1.3

ITormmanne OCHOBHBIX IIPUHOUIIOB AOUCKPETHU3aWH PAa3JIMYHBIX BHUIOB

uH(popManun

14

[Tonnmanue 06a30BBIX AITOPUTMOB OOpPAaOOTKM YMCIOBOW M TEKCTOBOM
uHpopMaluuy (3alMCh 4YMCEN B TIO3UIHMOHHOW CHCTEME CUHUCIIECHUS,
JIETUMOCTh LIEJIBIX YHMCEN; HaX0XJIEHHE BCEX MPOCTHIX YHCEN B 33JaHHOM
Jarna3one; o0paboTKa MHOTOPA3pSAHBIX UEIBIX YHCEN, aHaIHu3

CUMBOJIbHBIX CTPOK U APYTHUX), AITOPUTMOB ITOMCKA U COPTUPOBKHU

1.5

3HaHHe q)YHKHI/IOHaJ'H)HI)IC BO3MOXHOCTH HWHCTPYMCHTAJIbHBIX CpPCIACTB

cpenbl pazpaboTKu

1.6

Branenve OCHOBHBIMH CBEJEHUSIMH O 0a3zax JaHHBIX, WX CTPYKTYpE,

CpencTBax CO3/IaHus U pabOTHI C HUMHU

1.7

1.8

[TonnMaHne BO3MOKHOCTEW U OTPAaHUYEHUN TEXHOJIOTMI NCKYCCTBEHHOTO
MHTEJUIEKTa B pa3IMYHBIX OOJIACTAX; HaAJWYMe TNPEeACTaBICHUN 00
UCMOJIb30BaHUM  WH(POPMALIMOHHBIX  TEXHOJIOTMH B pa3IMYHbBIX

npodeccuoHanbHbIX chepax

BHa,Z[CHI/IC TCOPCTUUCCKHUM alllapaTtoM, IMO3BOJIIOIHUM OCYHICCTBIIATH
NpEaACTAaBICHHUEC 3aJJaHHOI'0 HATypaJIbHOI'0O 4YMUCJia B pa3JIMYHBIX CHUCTEMax
CUHUCJICHUA, BBIIIOJHATH HpeO6p330BaHI/I$[ JJOTHYCCKUX BBIpa)KeHHﬁ,

HCIOJIb3Ys 3aKOHBI aHFerLI JIOTUKH, ONPCHACIIATH KpaT‘-IaﬁH.IHﬁ IyTb BO
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B3BCIICHHOM rpade H KOJMYECTBO MyTEeH MEXIy BepIIMHAMH

OPHUECHTHUPOBAHHOI'O alUKIIHYECKOT'O rpa(ba

Ymemo

2.1

YMeHHE HCNONb30BATh KOMIIBIOTEPHO-MATEMAaTUYECKUE MOMACIN IS
aHanM3a o0OBEKTOB U IMPOLIECCOB: (HOPMYIUPOBATH EJIb MOJCIUPOBAHMUS,
BBIIOJHATh AQHAINW3 PE3YJIbTATOB, IOJYYEHHBIX B XOJ€ MOJEIMPOBAHUS;
OLICHMBATh aJICKBATHOCTh MOJICIA MOJCIHPYEMOMY OOBEKTY WIIH

mponecCy; NpeaACTaBIATh PE3YJIbTAThl MOACINPOBAHNA B HArJIAAHOM BUIC

2.2

YMmenne kinaccu(UIMpPOBATH OCHOBHBIE 3a/aud  aHANW3a JIaHHBIX
(IpOrHO3UpOBaHUE, KJaccupukanus, KJIacTepH3alus, aHau3
OTKJIOHEHUI1); TOHMMATh IOCJIEA0BATEIbHOCTh PELICHUs 3aJay aHalln3a
JAHHBIX: COOp MEPBUYHBIX JaHHBIX, OYMCTKA M OIIEHKA KAa4eCTBa JaHHBIX,
BBIOOp W (WIM) TIOCTPOCHHWE MOJENH, NpeoOpa3oBaHUE JTaHHBIX,

BU3YyaJIn3alud JaHHBIX, HHTCPHIPCTAlUA PE3YJIbTATOB

2.3

YMmenue onpenensite HHGOPMAIMOHHBIN 00BEM TEKCTOBBIX, TpapUUECKUX
Y 3BYKOBBIX JaHHBIX IIPYU 33[aHHBIX [1apaMeTpax AUCKPETU3ALUU. Y MEHUe
OIPENEIATh CPEJHIO CKOpPOCTb IIE€peladyd  JaHHBIX, OLICHMBAaThb
U3MEHEHHE BpEMEHM IMepelayd NpU H3MEHEHHH HH(OPMAIMOHHOIO

00BEMa JAHHBIX U XapPaKTCPUCTUK KaHAJIa CBA3H

2.4

YMeHHne CTpouTh KO, OOECNEeYMBAIOIIMN HAWMEHBIIYI0 BO3MOXKHYIO

CPEIHIO0 JUTMHY COOOIIEHUS TIPU U3BECTHOM YacTOTEe CUMBOJIOB

2.5

YMeHue ucnosib30BaTh IMPU PEHICHWHM 3a7a4 CBOMCTBA IMO3WMIIMOHHOM
3allMCH YHUCEJI, AITOPUTMBI ITOCTPOCHUS 3allMCH YHUCIa B IO3ULUHUOHHOU
CHCTEME CUHCIICHUS C 3aJaHHBIM OCHOBAHUEM M IIOCTPOEHHUS YUCia I10
CTPOKE, COAEprKallell 3amuch 3TOrO 4YUCIAa B ITO3ULHOHHOM CHCTEME
CUMCIICHHSI C  3aJaHHBIM  OCHOBAaHHWEM;  YMEHHUE  BBINIOJIHATH

apI/I(I)MCTI/I‘-ICCKI/Ie onecpanr B TO3UIHUOHHBIX CUCTEMAX CHUCIICHUA

2.6

YMeHue CTpoUTh JIOTUYECKOE BBIPAXKEHHE B JU3BIOHKTUBHOW U
KOHBIOHKTHBHOM  HOpMaJbHBIX  (QoOpMax MO 3aJaHHOM  Tabiuie
UCTUHHOCTH;  HCCIENoBaThb 00JacTb HCTUHHOCTH  BBICKa3bIBaHMS,

COACPKAIICTO MEPEMEHHBIC, pCUIATh HECIOXKHBIC JIOTHYCCKHUEC YPAaBHCHUA

2.7

YMeHue pemarh ajlropuTMUYECKUE 33Jaud, CBS3aHHBIC C aHATNU30M
rpadoB (3amayu MOCTPOCHHS ONTHUMAIBHOTO IMYyTH MEXIy BEpIIMHAMHU
rpada, onpeneneHus] KOTUYECTBA PA3IUYHBIX MyTeH MEXKIy BEpIIMHAMHU

OPUCHTHUPOBAHHOI'O AIUKIINYCCKOTO rpaq)a)
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2.8

YMeHHe UCTIOIb30BaATh JEPEBhs MPU aHAINU3E U MOCTPOSHUU KOJOB H IS
IpeJCcTaBiIeHusT apu(METHUYECKUX BBIPAKEHHUM, NpU pPEIICHUH 3a]1ad
MOWCKAa U COPTHUPOBKH; YMEHHE CTPOUThH JEPEBO HUIPhI MO 3aJaHHOMY

QITOPUTMY; pa3pabaThiBaTh U OOOCHOBHIBATH BBIUTPHIIIHYIO CTPATETHIO

UTPbI

2.9

2.10

YMenue AHAJIM3UPOBATL  AJITOPUTMBL C  HUCIIOJIB30BAHUCM Ta6HI/ILI
TPACCUPOBKU,; OIPCACIIATH 0e3 HCIIOJIb30BaHMS KOMIIBIOTCPA PE3YJIbTAThI
BBITIOJIHCHHA HECIOXKHBIX ITPOrpaMM, BKIHOYAKOIMIWX HUKJIbI, BETBIICHUA U

MMOAIIPOTrpaMMBI, ITPHU 3aJaHHBIX HCXOAHBIX TdHHBIX

YMeHue OIpeleNsiTh CIOXKHOCTh M3y4aeMbIX B Kypce 0a30BbIX
IrOpUTMOB (CYyMMMpOBAHHUE 3JIEMEHTOB MAcCHBa, COPTUPOBKA MaccHBa,
nepeOOpHbIe AITOPUTMBbI, JABOUYHBIA MOWUCK) U NPUBOAUTH IPUMEPHI

HCCKOJIbKUX aJITOPUTMOB pasﬁoﬁ CJIOKHOCTH I pCHICHHUA OJIHOM 3aJauu

211

BrnageHne yHUBEpPCATBHBIM SI3BIKOM  TPOTPAMMHPOBAHUS  BBICOKOTO
ypoBas (ITackaib, Python, Java, C++, C#), npeacraBieHussMA O 6a30BbIX
TUTNIAX JAHHBIX U CTPYKTypaX JIaHHBIX; YMEHHE HCIIOJIb30BaTh OCHOBHBIC
VOPAaBISIOMME  KOHCTPYKIMH;  YMEHHE  OCYIIECTBISATh  aHAIU3
MPEIUIOKEHHOW ~ MPOrPpaMMBI:  ONPENEATh  Pe3yibTaThl  PadOTHI
MPOrpaMMBbl TIPH 3a/IaHHBIX MCXOJHBIX JAaHHBIX; OMPEAENATh, MPH KaKUX
UCXOIHBIX JIaHHBIX BO3MOXXHO TIOJIy4€HHE YKa3aHHBIX pPe3yJbTaToB;
BBISBJISITH JIAHHBIC, KOTOpPHIE MOTYT TPHBECTH K OIMUOKe B paboTte
nporpaMMbl;  (OPMYJIMPOBATh  TPEUIOKEHHUS 10  YIYUYIICHHIO

MporpaMMHOT O KOoda

2.12

VYMeHue peanu3oBbIBaTh Ha BBIODAaHHOM JUIi  M3Y4YEHHS  SI3bIKe
nporpamMmmupoBaHus Beicokoro ypoBHs (ITackams, Python, Java, C++, C#)
TUIIOBBIE AJITOPUTMBI 0OPAaOOTKH YKCEN, YACIOBBIX MOCIEI0BATENbHOCTEM
M MacCHBOB: IIpEJCTaBJI€HME 4YHWCIa B BUJAE Habopa MPOCTHIX
COMHOJKHUTENEH; HaxO0XIeHHEe MaKCUMaJIbHOW (MHUHHUMAIBbHOM) IHQpPHI
HaTypaJbHOI'O YHUCIIA, 3a[IMCAHHOTO B CUCTEME CUHCIICHHUS C OCHOBAaHHEM,
He mpeBbimaonM 10; BbUUCIeHHEe OO0OOMIEHHBIX XapaKTEPHCTHK
AIIEMEHTOB MaccHBa WJIM YHCJIOBOM MOCIEA0BATEIbHOCTH (CYyMMBI,
NPOM3BEACHUS  CPEeJHEro  apu(pMEeTHYeCKOro, MHHHUMAIBHOTO |
MaKCHUMAaJIbHOTO 3JI€MEHTOB, KOJHUYECTBA 3JIEMEHTOB, YJOBJIETBOPSIONIIUX
3aJJaHHOMY YCJIOBHIO); COPTHPOBKY DJJEMEHTOB MacCHuBa; YyMEHHE
UCTIOJIB30BaTh B TPOTpaMMax JaHHBIE pa3JIMYHBIX THIIOB C YYETOM

OI‘paHI/IquI/Iﬁ Ha auaiiasoH HMX BO3MOXKHBIX 3Ha‘-IeHPII>i, MNPUMCHATH IIPpU
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pELIEHUH 33a4 CTPYKTYpPbl JAHHBIX (CHUCKH, CIOBAapHu, CTEKH, OYEPEH,
JIepeBbsl); MIPUMEHSATh CTaHAAPTHBIC U COOCTBEHHBIC MOAMIPOTPAMMBI ISt
00pabOTKK YKCIIOBBIX JAHHBIX ¥ CHMBOJIBHBIX CTPOK; HCIIOJIb30BaTh MPH
pa3paboTke nmporpamMm OHOIHOTEKU MOAMPOTPAMM; YMEHHE UCTIOIb30BaTh

CpEJICTBA OTJIAJKH IPOrpaMM B CpPEZIe IPOrPaMMHUPOBAHHUS

2.13

2.14

YMeHHe  WCHOJb30BaTh  ANEKTPOHHBIE — TAaOMMIBI A aHAIuU3a,
MPEJICTaBICHUST U OOpPaOOTKU NaHHBIX (BKJIIOYAs BHIOOP ONMTHMAILHOTO
peleHust, moa00p JIMHUKM TPEHJA, PElICHUE 3aj1ad IPOTHO3HPOBAHMSA);
YMEHHE HCIOJIb30BaTh TaOJWUYHbIC (pEISIIIMOHHBIC) 0a3bl JTaHHBIX U

CIIPpaBOYHBIC CUCTCMBI

YMeHne OpraHu30BBIBaTh JIMYHOE HH(POPMALMOHHOE MPOCTPAHCTBO C
UCIIOJIb30BAaHUEM  DPA3JIMYHBIX  CPEACTB  LU(PPOBBIX  TEXHOJOIH;
IIOHUMaHUE BO3MOYKHOCTEH IM(PPOBBIX CEPBUCOB TI'OCYJapCTBEHHBIX

ycIiyT, HUGPOBBIX 00pa30BaTENbHBIX CEPBHCOB
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HEPEYEHbDb 3JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMBIX HA
EI'S 10 UHO®OPMATHUKE

Kon
1

11

IIpoBepsieMblii 3JIEMEHT COIEPKAHUS
Hudposast rpaMOTHOCTH
OcHOBHbIE TEHJICHIIUN PA3BUTUS KOMITBIOTEPHBIX TEXHOJIOTUH.

HapaJIJIeHBHBIG BBIYHCIICHHA. MHOI‘OHpOL{CCCOprIe CHUCTCMBI.

PacnpenenéHHHe BBIYMCIINTCIBHBIC CUCTCEMBI U O6p3,60TKa OOJIBIINX JaHHBbIX

1.2

13

[IpuHUMITBI TOCTPOEHUS U aNMapaTHbIE KOMIIOHEHThl KOMIIBIOTEPHBIX CETEH.
CereBbie mporokoisibl. Cerb MHTepHer. Anpecauus B cetu HHTepHer.
ITpotokonsl creka TCP/IP. Cucrema momennbix uMméH. Pasnmenenue IP-cetn
Ha TIOJICETH C MTOMOIIBIO0 MacOK MojceTen

QaiinoBas cucrema. [louck B ¢aitnoBoit cucteme. IlpuHIUIIBI pa3MelIeHUs U
nMeHOBaHus (DalioB B JoiroBpeMeHHOW mamsaTu. 11[aGnoHbl i onucaHus

rpyni ¢ainos

14

CKOpOCTI) nepcaaun  JaHHBIX. 3aBHCHMOCTD BpEMCHH 1Cpeaadyu OT

MH(POPMAIIMOHHOTO 00BEMA JAaHHBIX U XapaKTEPUCTHK KaHAJIa CBSI3U

1.5

udppoBanne naHHBIX. CHMMETPUYHBIE M HECHMMETPUYHBIE IHQPHI.
udper npocroit 3amensl. Uludpp Lleszaps. Ulupp Bukenepa. Anroputm
mdpoBanus RSA

1.6

2.1

2.2

KO,I[LI, ITO3BOJIAOIIUC 06Hapy>I(I/IBaTL " UCIIPABJIATH OIJ_II/I6KI/I, BO3HHKAKOIINEC
npu nepeaadyce  HJaHHBIX. Paccrosane XsMMmuUHTA. KO,Z[I/IPOBaHI/Ie C

noBTroperrem 6utos. Koasr Xommunara
Teopernueckrne 0CHOBbI UH(POPMATUKHI

JlBonuHoe KogupoBaHue. PaBHOMEpHBIE UM  HEPAaBHOMEPHBIE  KOJBI.
JlexonupoBaHue COOOILEHUH, 3alMMCAHHBIX C TIOMOIIBIO HEPAaBHOMEPHBIX
konoB. YcnoBue ®ano. IlocTpoeHne ONHO3HAYHO NEKOJUPYEMBIX KOJOB C

IIOMOIIBIO ACPEBA

Teopernueckue MoaxoJsl K OIEHKEe KoinmdecTBa HMHGopManuu. EnuHUIIBI
U3MEpeHuss KoiuyecTBa HHGpopManuu. AJ(paBUTHBIA MOAXOJA K OLEHKE
KoJnyecTBa MHGOpManuu. 3aKOH aAJWTUBHOCTH HHGpopmanuu. Popmyna

Xaptnu. Uadopmarus u BepositHocTs. Dopmyina Lllennona

2.3

Cucrempl cuucnenus. Pa3BépHyTas 3amuch LEiAbIX M JAPOOHBIX YHUCEN B
MO3UIMOHHON cucTeMe cuncieHus. CBolcTBa MO3UIMOHHON 3amMcu 4ucia:
KOJIMYecTBO LU(p B 3amMcu, NPHU3HAK JEIMMOCTH 4YHCIa HAa OCHOBaHUE

CUCTCMBI CUYMCIICHUA. AJ'IFOpI/ITM nepeBoJia w0ejaoro 4uciia wus3 P-uunoii
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CUCTEMBI CUHUCIIEHUS B JIECATUUHYI0. AJITOPUTM IIEPEBOJAa KOHEUHOM P-uuHOMN
ApoOu B JECATUYHYIO. AJNTOPUTM IEPEBOA LIEJIOro 4ucia U3 JeCATUYHON
cucreMsl cuucieHus B P-nunyto. IlepeBos koHeuHOH necaTnyHoi apobu B P-
WYyHylo. /JIBomyHas, BOCBMEpHUYHAs M ULICCTHAALATCPUYHAS CHUCTEMBI
CUMCIICHUS, CBS3b MEXIYy HHUMHU. ApupMETHYECKHE OINepaluud B

ITO3MIIMOHHBIX CUCTEMAX CUHHCIICHUA

2.4

TpouuHasi ypaBHOBELICHHAs CHUCTEMA CUMUCIEHHUs. J{BOMYHO-IECATUYHASA

CHUCTEMA CUHUCIICHUA

2.5

2.6

2.7

2.8

2.9

2.10

Komupoanue tekctoB. KomupoBka ASCIl. OmgHobGaiiTHBIE KOAMPOBKH.
Cranmapt UNICODE. Komupoka UTF-8. Onpenenenue nHGOPMAITMOHHOTO

00bEMA TEKCTOBBIX COOOILIEHUN

KomupoBanue  uzobpaxenuit. OueHka HHPOPMALMOHHOTO  00BEMaA
rpadUyecKuX JAHHBIX NPU 33JaHHBIX Pa3pelIeHUH U ITyOHHE KOJUPOBaHUS
useta. L[BetroBbie Mmonenu. KonupoBanue 3Byka. OueHka WHPOPMALMOHHOTO
00bEMa 3BYKOBBIX JI@aHHBIX MpPHU 33JaHHBIX 4YacTOTE€ JAUCKPETU3ALUU U

PaspAAHOCTH KOAUPOBAHUSA

Anrebpa noruku. [loHsTtue BbIcKa3biBaHMs. Bbicka3piBaTenbHble (HOPMBI
(npenukatel). KBaHTOpHI CyI11€CTBOBAHUS U BCEOOIIHOCTH.

Jlormueckue onepauuu. Tabmuupl UCTUHHOCTU. Jlormueckue BBIPAKEHUS.
Jlormueckue TOXkzAecTBa. Jlormueckne omnepanMM M ONEpalUd  HaJ
MHOKECTBaMHU.

3akoHbl anreOpbl JOTMKU. OKBHBAJIEHTHBIE NpeoOpa3oBaHMs JIOTMYECKHX
BBIpa)KEHMI. JIornueckue ypaBHEHHs U CHCTEMBI YPaBHEHU.

Jlornyeckue ¢GyHKIMU. 3aBUCUMOCTh KOJHMYECTBA BO3MOXHBIX JIOTHYECKHUX
(GYHKIMN OT KOJIMYECTBa apryMEHTOB.

Kanonuueckue Gpopmbl JOrMUECKUX BBIPAXKEHUN

COBepH_IeHHBIe JAU3BIOHKTUBHBIC KOHBIOHKTHBHBIC HOPMAJIbHBIC (I)OpMLI,

AJITOPUTMBI UX ITOCTPOCHUA 110 Ta6HI/IHC UCTUHHOCTHU

Jlormueckue »3JIeMEHTBI B cocTaBe KommbroTepa. Tpurrep. Cymmarop.
MHoropa3psaasbiii cymmarop. Iloctpoenne cxeMm Ha JIOTMYECKUX JJIEMEHTaX
10 33JaHHOMY JIOTMYECKOMY BBIPAKEHUIO. 3aIUCh JIOTMYECKOIO BBIPAKEHUS

IO JJOTUYECKON cXeEMeE

Mognenn u monenuposanue. Llenu monenupoBaHus. AJNEKBAaTHOCTb MOJENN
MoJIeIupyeMoMy 00BeKTy wiu mnpoueccy. dopmanuszanus HPUKIAIHBIX
3ajau.

[IpencraBienne pe3yiabTaTOB MOJEIUMPOBAHUS B BUAE, YIOOHOM s

BOCIIpHUATUS YCIIOBCKOM. Fpa(bnqecxoe NpEACTABJICHUC JaHHBIX (CXCMBI,
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TaOIHIIBI, TPaduKN).

2.11

[IpeacraBienue LENbIX 4YKMCENl B MaMsITH KommbioTepa. OrpaHUYeHHOCTD
JlMana3oHa 4ucell NMpHU OTPpaHUYCHHMHU KoJmuyecTBa pa3psanos. llepenonnenue
pa3psIHON CeTKW. be33HakoBble W 3HAKOBBIC JIaHHBIC. 3HAKOBBIA OWT.
JIBOMYHBINA JOTOJHUTEIBHBIN KOJI OTPULIATEIIbHBIX YHCET.

[ToGuToBBIE JOTHUecKUe onepanuu. Jlormueckuil, apupMeTHYecKud u
nuknudeckuii capuru. lludpoBanue ¢ momomp0 TOOUTOBOW oOmepanuu

«uckirouaromiee UJIN»

2.12

Hpe,Z[CTaBJ'IeHI/Ie BCIICCTBCHHBIX YHCCII B IIaMsATH KOMIIBIOTEpPA. 3Haqau1a;1
4acTb W IIOpAAOK dYHCIIA. Z[I/Iar[a?)OH 3HAYCHUH BCIICCTBCHHBIX YHCCII.
HpO6JI€MI)I XpaHCHUA BCUICCTBCHHBLIX YHCCII, CBSA3AHHBIC C OTI'pPaHUYCHHEM
KOJIMYCCTBA pa3psAa0B. Brimonaenue onepam/lﬁ C BCIICCTBCHHBIMHU 4YHUCJIaMU,

HaKOIUIEHHE OLIMOOK IIpHU BBIYUCJIICHUAX

2.13

I'padsr. OcHoBHble TOHATHS. Bunel rpadoB. Onucanne rpadoB ¢ MOMOIIBIO
MaTpHIl CMEXHOCTH, BECOBBIX MAaTpHIl, CIHCKOB CMEXKHOCTH. Perienue
ANTOPUTMUYECKUX 3aad, CBS3aHHBIX C aHaIM30M TpadoB (IOCTpOEHHE
ONTUMAJILHOTO IYTH MEXAY BEpIIMHaMH Tpada, ompereseHHe KOJIUYECTBa

Pa3IIMIHBIX HYTGI;'I MCXKAY BCpIIMHAMU OPUCHTUPOBAHHOT'O ALIMKIIMYCCKOI'O

rpada)

2.14

HepeBbs. bunapnoe nepeBo. [lepeBbst mowmcka. CriocoOsl 0o0xoma aepesa.
[IpencraBnenrie  apudMeTHUYECKMX  BbIpRXEHHH B BHAE  Jepesa.
Hcnonp3oBanue rpagoB U I€peBbEB IPU ONMHUCAHUU OOBEKTOB U IMPOLIECCOB

OKPYKAIOIIEero MUpa

2.15

JIMcKpeTHbIE UTphl ABYX WIPOKOB ¢ MoOJHOW uHpopmanueil. Iloctpoenue
nepeBa mnepebopa BapHaHTOB, OINKUCAHUE CTPATeTMU WIPhl B TaOIWYHON

(bopMe. BBII/IFpBII_HHBIC U MIPOUTPLINIHBIC TO3UITHUU. BBII/IFpBIH_IHBIe CTpaTerun

2.16

CpencTtBa HMCKYCCTBEHHOTO UWHTeIekTa. WneHTtudukamus W TMOUCK
M300pakeHui, pacro3HaBaHUe JIULL. Hcnonp3oBanue METOJIOB
HCKYCCTBEHHOTO UHTEIUIeKTa B oOOydaromux cucremax. lcmomp3oBanue
METOJIOB UCKYCCTBEHHOTO HHTEJUIEKTa B poOOTOoTexXHUKE. MHTEepHEeT Bemieil.

Heiiponnsie cetn

ANTOpUTMBI M IPOrPaMMHUPOBAHHE

3.1

QopManuzanuss  NOHATHS  anroputMa.  Mammuaa  TeropuHra — Kak

YHUBCPCaJIbHAasA MOJCIIb BBIYMCIICHUI

3.2

OreHka CIOXKHOCTH BbIMHCICHUNA. Bpemst paboTel U 00bEM HCHOIb3yeMOn
IaMATH, WX 3aBUCUMOCTb OT pa3Mepa MCXOJHBIX JAaHHbIX. OrleHka

ACUMNOTOTUYECKOW CIIOKHOCTH AJITOPUTMOB. AJITOPUTMBI MOJMHOMHUAIBHON
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cnoxkHoctu. IlepeGopubie anroputmbl. [IpuMepsl pa3iWYHBIX aITOPUTMOB

peICHUA OI[HOﬁ 3aa4Mi, KOTOPbIC UMCIOT Pa3JIMUYHYIO CIIOXKHOCTDH

3.3

3.4

OmnpeneneHre BO3MOXKHBIX PE3YJbTaTOB pabOThl MPOCTEHIIMX AJITOPUTMOB
YIPAaBJICHUS UCTIOJHUTENIIMU U BBIYMCIUTEIbHBIX alropuTMoB. Onpenenenne
UCXOJHBIX [JaHHbBIX, IPU KOTOPBIX AJITOPUTM MOXKET JAaTh TpeOyeMblil

pe3yJsbTar

AnropuT™Mbl 00paOOTKU HATYPATbHBIX YHCEN, 3aMMCAHHBIX B MO3UIIMOHHBIX
CUCTeMax CYHCIEHUS: pa3OMeHue 3alHucy YUClia Ha OTACIbHBIC ITUQPEI,
HAXOXXJCHHE CYMMBbI W TPOU3BEIACHUS IUQPp, HAXOKICHUE MaKCHMaIbHOMN
(MUHUMATBLHOM ) IU(PHI.

[IpencraBienne 4ucia B BUAEC HAOOpa MPOCTHIX COMHOXKHUTEICH. AJITOpPUTM
OBICTPOTO BO3BEACHHSI B CTENCHb. [IOMCK MPOCTHIX 4YHCET B 3aJaHHOM

AUara3oHe C IIOMOIIBIO AJITOPHUTMaA «PCIICTO BpaToccbeHa»

3.5

MHOFOp&SpHI{HHe OeJabIC YKucila, 3aJa4u JUTMHHOM apI/I(bMeTI/IKI/I

3.6

SI3bik mporpammupoBanus (ITackans, Python, Java, C++, C#). Tunbl naHHBIX:
L[EJIOYHMCIICHHBIC, BEIECTBEHHbIC, CHMBOJIbHbBIC, JIOTMYeCKHe. BeTBrneHwus.
Crnoxubie ycnoBust. Llukisl ¢ ycnoBueM. LIUKibI o nepeMeHHOH.

O06paboTka naHHBIX, XpaHsAmuxcs B (aiinax. TekcToBbie M TBOMYHBIC DAk
daiinoBsie nepemeHHbIe ((aiinoBbie ykazarenu). Urenue u3 (aiina. 3amnuce B
(aii.

Pazbuenue 3amaun Ha moa3anauu. [logmporpaMmer (TporieAypsl U QYHKITHH).

Hcnonp3oBanne cTaHIapTHON OMOIMOTEKH A3bIKA TPOIPaMMHUPOBAHUS

3.7

Pexypcus. PekypcuBHble npouenypbl 1 QyHKIMU. Vcrionb3oBaHue cTeka s

oprann3anv pCKypPCHUBHBIX BBI3OBOB

3.8

3.9

Uucnennsle Metosibl. TouHOe U MpUOIMKEHHOE pelieHus 3aaaun. YuciaeHHoe
pellleHrne YpaBHEHUH ¢ MOMOIIBI0 1oA00pa napamerpa. YucieHHble METObI
peleHusl ypaBHEHUH: MeToj| mnepedopa, MEeTOJ MOJOBHUHHOIO JIEJCHUS.
[TpubnnxEHHOE BHIYMCIIEHUE JUIMH KPUBBIX. Boruncnenue miomaneit puryp c
MOMOUIBI0  YHUCJIEHHBIX METOJ0B (METOJ MPSMOYIOJIbHUKOB, METO[
tpaneuuit). [louck makcumyma (MUHUMYMa) (QYHKIMHM OJHOW INEpEeMEHHOMN

METOJAO0M ITOJIOBUHHOTI'O JCJIICHUA

OOpaGoTka CHUMBOJBHBIX JaHHbIX. BcTpoeHHble  (QYHKIMH  S3bIKA
IPOrpaMMHUPOBAaHUS s OOpPaOOTKH CHUMBOJBHBIX CTPOK. AJTOPUTMBI
00pabOTKN CUMBOJIBHBIX CTPOK: MOACYET KOJMWYECTBA MOSBICHUIM CHMBOJA B
CTpOKe, pa30MeHHe CTPOKM Ha cjoBa IO MHPOOETbHBIM CHMBOJAM, MOMCK
MIOJCTPOKM BHYTPU JaHHOM CTPOKHM, 3aME€Ha HalJEeHHOW IIOJCTPOKH Ha

Ipyryio CTpoKy. IleHepamus Bcex CIOB B HEKOTOpOM andasure,
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YAOBJIETBOPSIIOIIUX 3aJaHHBIM orpaHudyeHusiM. [IpeoOpa3oBanue uucia B

CHUMBOJIbHYIO CTPOKY U 00paTHO

3.10

MaccuBbl ¥ TOCIEAOBATEIBLHOCTH 4YHCEN. BbuucieHne 0000mEHHBIX
XapaKTEPUCTUK 3JIEMEHTOB MAacCHBAa WJIM YHCIOBOM MOCIIEIO0BATEIbHOCTH
(cyMMBI, MpOU3BEACHUS, CpelHEro apupMeTH4YeCKOro, MUHUMAIBHOTO U
MaKCUMaJIbHOTO 3JEMEHTOB, KOJIMYECTBA DSJIEMEHTOB, YJIOBJIETBOPSIOLIUX
3aIaHHOMY YCJIOBHIO). JIMHEWHBIN MOUCK 3aJJaHHOTO 3HAYEHUSI B MACCHUBE.
AJroput™Mbl paboThl C 3JEMEHTAMH MAacCHBa C OAHOKPATHBIM MPOCMOTPOM
MaccuBa. CopTUpOBKa OJIHOMEPHOro MaccuBa. [IpocTeie METOIbI COPTUPOBKH
(MeTron my3bIpbKa, METOJ BHIOOpA, COPTHpPOBKAa BcTaBkamu). CopTHpOBKA
ciusinueM. BeicTpas coptupoBka maccuBa (anroputM QuickSort). /IBonynbrit

IIOUCK B OTCOPTUPOBAHHOM MACCUBEC

3.11

JIByMepHble MaccuBbl (MaTpuLbl). AJTOPUTMBI 0OpabOTKH JIBYMEPHBIX
MacCHUBOB: 3allOJHEHHE JABYMEPHOIO YHMCIOBOI'O MaccuBa IO 3aJaHHBIM
ImpaBHJiaM, IOUCK 3JICMCHTA B ABYMCPHOM MACCUBEC, BBIYUCIICHUC MAKCUMYyMa
(MMHMMYMa) U CyMMBI 2JIEMEHTOB JIBYMEPHOI'O MacCUBa, IEPECTAHOBKA CTPOK

n CTOJ'I6I_[OB ABYMCPHOI'O MaCCHUBa

3.12

CrnoBapu  (acCOIMAaTUBHBIE MACCUBBI, OTOOpaxeHws). Xd3MI-TaOIUIIBL.

HOCTpOCHI/Ie aHQ)aBI/ITHO"IaCTOTHOFO CJIOBapA AJIA 3alaHHOI'0 TCKCTa

3.13

3.14

Crexku. AHanM3 TMPaBUIBLHOCTH CKOOOYHOTO BBIpAXKEHUSA. Bbruncienue
apu(MeTUYECKOro BhIPAXKEHHUS, 3alIMCAHHOTO B MOCTPUKCHOM popme.

Ouepenu. Mcnonb3oBaHue ouepeu sl BpeMEHHOIO XpaHEHHS! TaHHbIX

Anroputmbl Ha rpadax. IlocTpoeHne MUHMMAaIbHOTO OCTOBHOIO JepeBa
B3BEIICHHOTO  CBSI3HOTO  HEOpHEeHTHpoBaHHOro rpada. KommuectBo
pPa3IMYHBIX IyTEH MEXIy BEPIIMHAMH OPHEHTHMPOBAHHOIO ALMKIAYECKOIO

rpada. Anroput™m JledKcTpbl

3.15

JepeBps. Peanuzanus nepeBa ¢ MOMOLIBIO CCBUIOYHBIX CTPYKTYp. /[BOoMyHBIE
(OunapHsble) nepeBbs. [locTpoenue aepeBa /Ui 331aHHOTO apU(PMETHUECKOTO
BbIpaXeHUs. PexypcuBHble anropuTmbl o0xoia nepeBa. lcmomnb3oBaHue

CTeKa M ouepenu it 00Xo/ia qepena

3.16

3.17

JluHamMuueckoe MporpaMMHUpOBaHME KaK METOJl pelIeHHus] 3aJad ¢
COXpPaHEHHEM MPOMEXKYTOUHBIX pE3yJbTAaTOB. 3ajladyd, pelaemMble C
MIOMOUIBI0 AMHAMHUYECKOTO MPOTrPaMMHPOBAHUS: BBIUUCIEHUE PEKYPCUBHBIX

(bYHKHHﬁ, MOACYET KOJIMYSCTBA BapHUaHTOB, 3a/la4i OITUMHU3alluN

ITonatue 06 00BEKTHO-OPUEHTHUPOBAHHOM IMpPOrpaMMUpOBaHUN. OOBEKTH U
kimaccel. CBoiicTBAa M MeTOAbl O00BEKTOB. (OOBEKTHO-OPUEHTHPOBAHHBIN

aHanu3. Pa3paboTka mporpaMm Ha OCHOBE OOBEKTHO-OPHUEHTHPOBAHHOTO
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nojxoxaa. MHKancynsanus, Haciea0BaHue, TOTUMOPPHU3M

WudopmannoHHble TEXHOJIOTUU

4.1

4.2

4.3

4.4

AHamu3 jgaHHbIX. OCHOBHBIE 33Jaud aHalIM3a JaHHBIX: IPOrHO3UPOBAHHUE,
Kjaccuukanus, KiacTepu3alys, aHalu3 oTkiIoHeHul. [locinenoBarenbHOCTD
pelieHusl 3ajjad aHalu3a JaHHBIX: COOp MEpPBUYHBIX JaHHBIX, OYUCTKA U
OLICHKa KayecTBa JAaHHBIX, BbIOOp U (WINM) NIOCTPOCHHE MOJEIH,
npeoOpa3oBaHnWe  JaHHBIX, BH3yalIM3alWs JIAHHBIX, HHTEPIPETALUI
pe3yabTatoB. [Iporpammuslie cpeactBa u MHTepHET-cepBUCH! Al 00pabOTKH
U Tpe/CTaBleHus NaHHbIX. bonbliye nanneple. ManmHaHoe o0yueHue

AHanmu3 JaHHBIX C MOMOUIbIO AJIEKTPOHHBIX TaOiul. BeluncieHue cymMsl,
CpemHero apu(pMETHYeCKOro, HauOONbIIero (HAMMEHBIIETO) 3HAYCHUS
nuarnazoHa. Beruucnenue xko3dduuumenta xoppeasiuuu AByX pPsJIOB JaHHBIX.
[TocTpoenne cTonOYaTHIX, TMHEWYATHIX M KPYroBbIX Auarpamm. [loctpoenue
rpapukoB  ¢yHkumid. IlonbGop  JnuHUM  TpeHaa, pelleHHe — 3a1ad
IIPOTHO3UPOBaHus. Pelenne 3a1ad ONTUMU3ALHANA € ITIOMOIIBIO JIEKTPOHHBIX

TalJIuI

Jluckperuszanusi Mpu MaTEeMAaTUYECKOM MOJECIMPOBAHUHM  HETPEPHIBHBIX
nporeccoB. MojenupoBaHue IBWKEHUA. MonenupoBaHUE OHMOIOTHYECKHX
cucteM. MaTemaTuueckue MOJAETH B OKOHOMHUKE. BbIYMCIUTENbHbIC
SKCHEPUMEHTHI ¢ MojensiMu. OOpaboTKa pe3yabTaToB dKCIepuMeHTa. MeTos
HauMEHBIINX KBagpaToB. OIllEHKA YHCIOBBIX IMapaMeTPOB MOJAETUPYEMBIX
O00BEKTOB M TMpOIECCOB. BoccTaHOBIEHHE 3aBUCHMOCTEH MO pe3ysibTaTaM

OKCIICPUMCHTA

BepositHoctHbie  monenu.  Metonsl  Monte-Kapino.  MiMuTtanunoHHoe

MojiennpoBanue. CHCTEMBI MacCOBOTO 00CITYKUBaHMUS

4.5

TaOnuunble (pensuuoHHbIE) Oa3bl JaHHBIX. Tabinuua — TNpeJcTaBlIEHUE
cBefeHnii 00 ogHOTHIHEBIX 00bekTax. [lone, 3amuchk. Kmrou tabmuiel. Pabora
C rOTOBOM 0a3oi JaHHBIX. 3anonHeHue O0a3bl JaHHbIX. [louCck, copTupoBKa U
¢bunbTpanus JaHHBIX. 3ampockl Ha BBIOOPKY JaHHBIX. 3ampochl C
napaMmerpamu. BerauciseMble MmoJis B 3apocax.

MHuoroTtabnuanble 0a3bl JTaHHBIX. THIIBI CBsI3el MeX Ty TabauaMu. BaemHmii
kimtou. [lemocTHOCTh 0a3bl JaHHBIX. 3ampockl K MHOTOTAOIMYHBIM Oa3zam

JAHHBIX

4.6

TexctoBbiii mponeccop. CpeacTBa MOHWCKa U aBTO3aMEHBl B TEKCTOBOM

nporeccope. CTpPyKTypUpOBaHHBIE TEKCTOBBIE JOKYMEHTHL. CHOCKH,
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ornaBienue. IIpaBuina  OUTUPOBAaHUS  MCTOYHUKOB U OQOPMIICHHS

OoubmorpaguIecKux CChIIIOK



