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INOACHUTEJIbBHAS 3AIINCKA

[Tporpamma o nHpOpmMaTuke (YriayOnEeHHBIH YpOBEHb) HA YPOBHE CpelHET0 00IIero oopa3oBaHus
pa3paboTaHa Ha OCHOBE TpeOOBaHUI K pe3yJbTaTaM OCBOECHUs OCHOBHOM 00pa3oBaTeIbHOM MPOrpaMMbl
cpeanero obmiero obpasoBanus, npeacraBieHHbIX B ®I'OC COO, a rtakxke ¢enepanbHOil paboueit
POTrpaMMbl BOCIIUTAHHUSL.

[Iporpamma mo wuHpoOpMaTUKe MaET NPEACTABICHHE O LENAX, OOIed cTpaTeruu oOyudeHwUs,
BOCIIUTaHUsL M Ppa3BUTUs OOydaromuxcs cpeiacrBamMu ydeOHoro mnpeamera «MHdopmaruka» Ha
yIIIyONEHHOM YpOBHE, YCTaHABIHMBAET 005A3aTENbHOE MPEIMETHOE COJAEp)KaHHE, MPEeIyCMaTpUBaeT €ro
CTPYKTYpPUPOBaHHUE IO pasfeliaM U TeMaM Kypca, OlpeseNsieT paclpesieleHue ero no kiaccaM (rojgam
U3YYEHHUA), AAET NPUMEPHOE pACIpPEAEICHUE Y4YEOHBIX 4YacOB II0O TEMAaTHYECKUM pas3jeiaM Kypca U
peKoMeHAyeMylo (IIPUMEPHYIO) IOCIEI0BaTEIbHOCTh HX H3YYEHHUS € Y4YETOM MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€H, IOTUKH Y4€OHOTO Mpo1ecca, BO3PACTHBIX 0COOCHHOCTEH 00YyJatOLIIXCSl.

[IporpamMa mo MH(pOPMATUKE ONpEeNAeT KOJIMYECTBEHHbIE M KaueCTBEHHbIE XapPaKTEPUCTUKH
y4eOHOTO Marepuana Uil KaXAOTO Toja MU3y4eHHs, B TOM YHCIE JUIS COAEP)KAaTeIbHOIO HAIOIHEHUS
pa3sHOro BHJA KOHTPOJSA (IPOMEXKYTOYHOM aTTecTaluu OOYy4arolUXCs, BCEPOCCHUMCKHUX MPOBEPOUHBIX
pabot, rocymapCcTBEHHON MTOTrOBOM arrectanuu). [lporpamma mo mH(OpMaTHKE SIBISETCS OCHOBOH ISt
COCTaBJICHUS aBTOPCKUX Y4€OHBIX IPOrpaMM U Y4€OHHUKOB, IOYPOUHOI'O IUIAHUPOBAHMSI Kypca YUUTEIIEM.

HNudopmartuka B cpeiHeM 0011eM 00pa30BaHUU OTPAXKAET:

CYIIHOCTh MH(POPMATUKN KaK HAYYHOH AUCHUIUIMHBI, N3YyJaIONIeH 3aKOHOMEPHOCTH MPOTEKAHHS
BO3MOXXHOCTH aBTOMAaTH3aI[M1 HH(POPMAIIMOHHBIX IPOLIECCOB B PA3JIMYHBIX CHCTEMAX;

OCHOBHBIE OOJIACTH TPUMEHEHHUS MH(POPMATUKHU, NPEXKIE BCETO MHPOPMAIMOHHBIC TEXHOJIOTHH,
yIpaBJIEHUE U COLUANIBbHYIO chepy;

MEXIMCUUIUTMHAPHBIA XapakTep UHPOPMATUKU U UHPOPMALIMOHHON JEATENbHOCTH.

Kypc unpopmatuku 1j1st ypoBHS cpeiHero oo1ero o0pa3oBaHus SBISETCS 3aBEPIIAIOLIMM 3TAllOM
HETPEphIBHOM  MOATOTOBKM  oOywaromuxcs B obmacth  wHGOpPMAaTHKH W MH(DOPMAIIMOHHO-
KOMMYHHMKAIIMOHHBIX TEXHOJIOTUH, ONMUpPAETCs Ha CoJepKaHue Kypca MHPOPMATUKHU YPOBHS OCHOBHOI'O
obmiero 00pa3oBaHUST W ONBIT IOCTOSHHOTO TPHUMEHEHHUS WH(POPMAIMOHHO-KOMMYHUKAITMOHHBIX
TEXHOJIOTUH, TaéT TEOPETUUECKOE OCMBICICHHE, HHTEPIPETALUIO U 0000IEHHE 3TOTO OIbITA.

Pesynbrarel  yrayOnéHHOro  ypoBHS — M3yueHus  ydyeOHoro mpenmera  «MHpopmaTuka»
OpPUEHTHPOBAHBI Ha MOJIY4YEeHUE KOMIIETEHTHOCTEH IS ocieaytouiei npodecCHoHaIbHON e TeTbHOCTH
KaK B paMKax JIaHHOM NpeAMETHOI 00J1acTH, TaK U B CMEXHBIX ¢ Hel o0nacTax. OHM BKIIIOYAIOT B ce0sl:

OBJIQICHUE KJIIOYEBBIMU TOHATUAMU U 3aKOHOMEPHOCTSMH, Ha KOTOPBIX CTPOMTCS JaHHas
npeaMeTHast 001acTh, PacliO3HaBaHUE COOTBETCTBYIOIIMX MM NPU3HAKOB U B3aUMOCBS3€H, CIOCOOHOCTh
J€MOHCTPUPOBATh PA3JIMYHbIE MOAXOAbl K W3YUEHHUIO SIBICHHH, XapaKTepHbIX I HM3ydaeMoil
MpeMETHOM 00J1acTH;

YMEHHUE pellaTh TUIIOBbIE MPAKTHMYECKHE W TEOPEeTHUECKHe 3a/lauyM, XapaKTepHble s
UCIIOJIb30BaHUsl METOJIOB U MHCTPYMEHTapus JaHHOU IpeIMeTHON 00acTy;

HaJIM4YMe NpeCTaBICHUN O JaHHOM MpeIMEeTHON 00JacTy Kak LEIOCTHON TeopuH (COBOKYITHOCTH
TEOpUil), OCHOBHBIX CBSI35X CO CMEKHBIMH 00JIACTSIMU 3HAHUM.

B pamkax yrinyOn€HHOro ypoBHS M3y4yeHUs MH(OpPMaTHKH oOecreuuBaeTcs IieJeHaIpaBlIeHHas
MOATOTOBKAa OOYYarOIIMXCsl K MPOAOIKEHUI0O 00pa3oBaHUS B OpraHH3alUsIX NPOo(ecCHOHATBEHOTO
00pa30BaHUs MO CHENUATBHOCTAM, HETOCPEACTBEHHO CBA3AHHBIM C LHU(PPOBBIMU TEXHOJOTHSIMHU, TAKUM
KaK TMporpaMMmHas HWHXXEHepHs, HHQOpMalloHHas O0e30MacHOCTh, HH(POPMAIMOHHBIE CHCTEMBI H
TEXHOJIOTUH, MOOMIJIbHBIE CUCTEMBI U CETH, OOJIbIINE JaHHBIE U MAIIMHHOE 00y4eHHUE, IPOMBIIUICHHBIN
UHTEpHET Bellled, MCKYCCTBEHHBIH MHTEJUIEKT, TEXHOJOTMU OECHpOBOJHON CBSI3M, POOOTOTEXHHUKA,
KBAHTOBBIE TEXHOJIOTUH, CHCTEMBI PAaCIIPEIEIEHHOIO PEECTPa, TEXHOJIOTUN BUPTYaIbHON U JOIIOJIHEHHOU
peambHOCTE.

OcHoBHas 1enb u3ydeHHs ydeOHoro mnpeamera «MHpopmaruka» Ha YriayOJEHHOM YypOBHE
cpenHero oOmiero oOpa3oBaHMsi — oOOecliedeHHe JalbHEWIIero pa3BUTHS  MH(POPMAIMOHHBIX
KOMIIETEHIIMH  oOydaromierocs, €ro TOTOBHOCTM K OKM3HHM B  YCJOBHSAX Pa3BHBAIOIIETOC
nH(GOPMaLlMOHHOTO OOIIecTBa W BO3pacTarollell KOHKYpEeHIIMHM Ha pbIHKE TpyAa. B cBs3u ¢ atum
usydenue napopmatuku B 10—11 xnaccax T0KHO 00€CTICUUTh:



C(OPMHPOBAHHOCTE MHUPOBO33PEHUS, OCHOBAHHOTO Ha IIOHMMAaHUM pOJIM HH(OPMATHKH,
UH(POPMALMOHHBIX 1 KOMMYHUKAITMOHHBIX TEXHOJIOTHI B COBPEMEHHOM OOIIECTBE;

C(OPMHPOBAHHOCTb OCHOB JIOTHUECKOTO U aJITOPUTMHUYECKOTO MBIIIUICHUS;

c(OPMHPOBAHHOCTh yYMEHHUH paszauuaTh (AKThl M OICHKH, CPaBHHUBATh OLEHOYHBIC BBIBOJIBI,
BUJIETh UX CBA3b C KPUTEPUAMH OLICHUBAHMS U CBSI3b KPUTEPUEB C ONPENCIEHHON CUCTEMOM LIECHHOCTEH,
IPOBEPATH HA JOCTOBEPHOCTh U 00001aTh HH(OPMAIIHIO;

Cc(OPMHUPOBAHHOCTh TPEJACTABIECHUI O BIMSHUM HMHQOPMAIMOHHBIX TEXHOJOIMH Ha >KU3Hb
YyenoBeka B 0OIIecTBE, MOHMMAHUE COIMAIBHOIO, SKOHOMHUYECKOTO, IMOJMTHYECKOTo, KYJIbTYPHOTO,
IOPUJINYECKOT0, IPUPOAHOTO, SPrOHOMUYECKOI0, MEAULMHCKOrO0 M (PU3MOJOTHYECKOr0 KOHTEKCTOB
UH(POPMALIMOHHBIX TEXHOIOTUH;

NPUHATHE TPABOBBIX M AITHYECKUX AaCIEKTOB HMH()OPMAIIMOHHBIX TEXHOJIOTHH, OCO3HAHHE
OTBETCTBEHHOCTHU JIIOJIeH, BOBJIEYEHHBIX B CO3JaHME U MCIIOJIb30BaHHE HH(POPMAIMOHHBIX CHUCTEM,
pacnpocTpaHeHue HHPOpMaII;

CO3/IaHUE YCJIOBUH JAJISl pa3BUTHUsI HAaBBIKOB y4eOHOM, MPOEKTHOH, Hay4HO-HCCIEI0BATENbCKON U
TBOPYECKOI JIeATETbHOCTH, MOTHBAIIMH O0YYAIOIIMXCS K CAMOPA3BUTHIO.

B conepxxanun yue6Horo npeamera «MHpopmaTrka» BbIAEIAIOTCS YEThIPE TEMATUYECKUX pa3fena.

Pazpnen «Ilu¢ppoBasi rpaMOTHOCTBY» IIOCBAIIEH BOIPOCAM YCTPOMCTBA KOMIIBIOTEPOB M APYTHX
9JIEMEHTOB LU(POBOTO OKPYKEHHs, BKJIKOYas KOMIIBIOTEPHbIE CETH, HCIOJb30BAHUIO CPEJICTB
OTEPALIMOHHON CcUCTeMbl, pabore B cern MHTEpHET W WCIOJNB30BAaHUIO HHTEPHET-CEPBHUCOB,
nH(pOpMaIMOHHOM 0€30ITacHOCTH.

Paznen «TeopeTnueckne OCHOBbI HMH(OPMATHKM» BKIIOYAaeT B ceOs MOHATHUIHBIN ammapar
UH(POPMATUKH, BOIPOCH KOJUPOBaHUSA MH(DOPMALUHU, U3MEPEeHUs] HH(POPMALIMOHHOIO 00bEMa JaHHBIX,
OCHOBBI aJIT€0pbI JIOTUKH ¥ KOMITBIOTEPHOTO MOJEIUPOBAHUS.

Pasnen «AJaropurmMbl M NPOrpaMMHPOBAHHE» HANpaBIEH HA pPa3BUTUE aJITOPUTMUYECKOTO
MBIIICHHSI, Pa3paOdOTKy alrOPUTMOB M OIEHKY MX CIO0XXHOCTH, (POPMHPOBAHWE HABBIKOB peaTU3aIUH
IIPOrpaMM Ha SI3bIKaxX IPOrpaMMUPOBAHUS BICOKOTO YPOBHH.

Paznen « AH(popMalinoOHHbIE TEXHOJOTHUW» TOCBAUIEH BOIIPOCAM MPUMEHEHUSI HHPOPMAIIMOHHBIX
TE€XHOJIOTHH, pEaIN30BAHHBIX B IPUKIAJHBIX IPOrPaMMHBIX IPOAYKTaX W HMHTEPHET-CEPBUCAX, B TOM
yHCclie B 3a/ladaxX aHaliu3a JAHHBIX, UCIIOJIb30BAHUIO 0a3 JTAHHBIX U 3JIEKTPOHHBIX TAOJUI IS pEIICHUs
IIPUKIIAIHBIX 3aad.

B npuBenénnom manee comepkanuu ydeOHoro mpeamera «MHbopmaTHkay KypCUBOM BBIICICHBI
JIOTIOJTHUTEIIbHBIE TE€Mbl, KOTOpPBbIE HE BXOJAT B 005A3aTENIbHYIO MPOrpaMMmy OOY4eHHs, HO MOTYT OBITh
IPEJJI0OAKEHBI AJI U3YYEHUS OTAETbHBIM MOTUBHUPOBAHHBIM U CIIOCOOHBIM 00YyYarOIMMCS.

VYrnyOGnéHHbli  ypoBeHb M3y4YeHUs HH(MOPMATHKH PEKOMEHJIYeTCs Uil TEXHOJIOTHYECKOTo
npodunsi, OPUEHTUPOBAHHOTO Ha HWHXEHEPHYI0 U HH(OpPMALMOHHYIO c(depbl AESITEIbHOCTH.
VYrany6néHHblii  ypoBeHb U3ydeHHMs HMHGOpMATHKM oOOecredyrBaeT: MOATOTOBKY OO0ydaromuxcs,
OPUEHTUPOBAaHHBIX Ha CIEUHUAJIBLHOCTH B 00JaCTM MH(GOPMAIMOHHBIX TEXHOJOTMM U HHYKEHEpHBIE
CHEIUAJIBHOCTH, Y4YaCcTHE€ B TIPOEKTHOM M HCCIENOBATEIbCKONW AEATEIBHOCTH, CBSI3aHHOM C
COBPEMEHHBIMHM  HAIPaBJIEHUSIMU  OTpacid  HMHPOPMAIIMOHHO-KOMMYHUKALIMOHHBIX  TEXHOJOTHH,
HOJTrOTOBKY K YYaCTHIO B OJIMMITNA/IaX U ciade EnnHOro rocyaapcTBEHHOr0 9K3aMeHa o HHPOpMAaTUKe.

[TocnenoBarenbHOCTh U3YYEHHUS TEM B Ipe/eax OJAHOI0 roja o0y4yeHus: MOKET ObITh U3MEHEHA 110
YCMOTPEHHIO YUUTEIIS IPU MOJArOTOBKE pabodell mporpaMMbl ¥ IOYPOUYHOTO TUITAHUPOBAHMSL.

O011ee 4ncI0 4acoB, peKOMEHOBAHHBIX Ul M3ydeHus uHpopmatuku — 272 vaca: B 10 kiacce —
136 yacoB (4 yaca B Henienio), B 11 kmacce — 136 yacoB (4 yaca B HEJIEIIO).



COJEPKAHUE OBYYEHUA
10 KUIACC

HudpoBasi rpaMOTHOCTH

TpeboBaHMsT TEXHUKH OE€30MACHOCTH M TUTHEHBI NpHU paboTe C KOMIBIOTEPAMU U JAPYTHMH
KOMITOHEHTaMH LIU(PPOBOT0 OKPYKEHHUS.

[Tpuniunel paboThl KOMITBIOTEPOB W KOMIBIOTEPHBIX cHcTeM. Apxurektypa ¢on Helimana.
ABTOMAaTHYECKOE  BBIIOJIHEHHE  IporpaMMmbl  IpoueccopoMm. OmnepaTuBHas, IOCTOSHHAasA U
JnoaroBpeMeHHas namsaTb. OOMEH NaHHBIMH C MOMOUIbIO IWH. KOHTpOJIephl BHEIIHUX YCTPOMCTB.
[Ipsmoit nocTyn K maMsTH.

OcCHOBHBIE TEHACHLUU PAa3BUTUS KOMIBIOTEPHbIX TexHojoruil. IlapanyenbHble BBIUMCICHHUS.
MuoronponeccopHsle cuctembl. CynepkoMIbrOTepsl. PacnpenenéHHble BbIYUCIUTENbHBIE CUCTEMBI U
o0paboTka OonbIIMX JaHHBIX. MoOOWIBHBIE HU(POBBIE YCTPOMCTBA M MX POJIb B KOMMYHHUKAIHIX.
Bcerpoennble koMnbroTepbl. MUKpOKOHTpOILIEphl. POGOTH3MpOBaHHbIE TPOM3BOICTBA.

[IporpamMHoOe obecrieueHHEe KOMITBIOTEPOB M KOMIIBIOTEPHBIX CHCTEM. BHABI MpOrpaMMHOIO
oOecrieyeHuss M WX HazHaueHue. OCOOEHHOCTU MPOTrPaMMHOI0 OOeCledYeHUss MOOMIIBHBIX YCTPOMCTB.
[TapannensHoe nporpammupoBanue. CucTeMHOE NporpaMMmHoe odecrniedeHre. OnepaluoHHbIE CUCTEMBI.
Yrunutsl. [paiiBepsl ycrpoiicTB. MHCTAIUIALNSA M JEMHCTAIALMS IPOIPAMMHOT0 00ecrieueHus..

@aiinoBeie cucTeMbl. [[pUHIMITBI pa3MeIIeHns: 1 UMEHOBaHUs (aijIoB B TOJITOBPEMEHHON MaMSITH.
[TabnoHbl U1 onvcaHus rpymnil Gaiios.

[IporpamMuoe obecriedenne. JIMnEH3UpPOBaHHE MPOTPAMMHOTO OOecredeHuss W IH(POBBIX
pecypcoB. [IponmpuerapHoe u cBoOojgHOEe mporpamMMmHoe obecneueHue. Kommepueckoe
HEKOMMEPUYECKOE  HWCIOJBb30BAHWE  NPOTpaMMHOr0  obecredeHUss W IH(POBBIX  PECYpPCOB.
OTBETCTBEHHOCTh, YCTaHABIMBaeMas 3aKoHoAaTenbcTBOM Poccuiickoil denepannu 3a HenpaBOMEpHOE
UCIIO0JIb30BaHUE NPOIPAMMHOI0 obecriedeHus 1 Lu(POBBIX PECYpPCOB.

[TpyHLIMIIBI TOCTPOEHHUS U anlapaTHble KOMIIOHEHThI KOMIIBIOTEPHBIX ceTell. CeTeBble MPOTOKOJIBI.
Cetp Untepuet. Anpecanus B ceti Matepuer. [Iporokosnsl creka TCP/IP. Cucrema 10MEHHBIX HMEH.

Pasnenenune IP-cern Ha moncetu ¢ momolnplo Macok nojcereil. CereBoe aAMHUHHCTPUPOBAHUE.
[TosryueHne NaHHBIX O CETEBBIX HACTpOKax KoMIbproTepa. IIpoBepka HalW4Ms CBS3U C y3JIOM CETH.
Omnpenenennue MapuIpyTa JABHKEHUS TAKETOB.

Bunasr nesrensHoctn B cetn MurtepHer. Cepsuchl MHTepHera. I'eonmH(pOpManiMoHHbBIE CHCTEMBI.
['eonokanoHHBIE CEPBUCHI PEATBHOTO BpPEMEHU (HampuMmep, JOKalMs MOOWIBHBIX Tesne(oHOB,
OTIpe/ieNIeHne 3arpy’>kKeHHOCTH aBTOMAarucTpaieil), MHTEpHET-TOPIoBis, OpOHUPOBaHHE OHIETOB U
TOCTUHULL.

['ocynapcTBEHHBIE DJJIEKTPOHHBIE CEpBUCHI M yciIyrd. CoIMalbHBIE CETH — OpraHU3aLus
KOJUIEKTUBHOTO B3aUMOJIEHCTBUSL M oOMeHa JaHHbIMU. CeTeBOW STHUKET: NpaBUJia IOBEACHUS B
kubepnpoctpanctBe. [Ipobiema noUIMHHOCTH Moy4eHHOH nHpopmanuu. OTKpbITEIE 00pa3oBaTeIbHbIE
pecypcesl.

TexHOreHHble M HSKOHOMHYECKHE YIpo3bl, CBSI3aHHBIE C MCIIOJIb30BaHHEM HH(POPMAIMOHHO-
KOMMYHUKAITMOHHBIX TeXHOJorui. OO0mme mpobdieMbl 3amuThl HHGOPMAMK W HHPOPMAIIMOHHON
6e3omacHoctu. CpezacTtBa 3amUThl HWHGOPMAlMM B  KOMIBIOTEPAX, KOMIBIOTEPHBIX CETAX H
aBTOMATHU3MPOBAaHHBIX MHGOpPMAMOHHBIX cucTemax. [IpaBoBoe oOecreuenne HHPOPMAIMOHHON
0€30MacHOCTH.

[IpenoTBpariieHne HECAHKIIMOHUPOBAHHOTO JOCTyNa K JIMYHOW KOH(pHUICHIIMAIbHONW WH(OpMAIUH,
XpaHsIIEHCsT Ha MEPCOHAJIBLHOM KOMIBbIOTEpE, MOOMJIBHBIX YCTpOHCTBax. BpemoHocHOe mporpammHoe
oOecrnieueHre U crnocoObl OOppOBI ¢ HUM. AHTHBHPYCHbIE Mporpammbl. OpraHu3zanus JIHYHOTO apXuBa
uHpopmanuu. PesepBHoe konuposanue. [laposbHas 3amuTa apxusa.

[Mudposanne nanupix. CUMMeETpUUHbIE U HecUMMeTpuuHble mHU@pbl. udpsl npoctoil 3aMeHsI.
HIudp Lezaps. Hludpp Buxenepa. Anroputm mudposanus RSA.

TeopeTnueckne 0cHOBbI HHPOPMATHKHU

WNudopmanus, nanusle 1 3HaHUS. H(OpMaIMOHHbIE TPOLIECCH B TPUPOJIE, TEXHUKE U OOIIECTBE.



HenpepbiBHBIE M JUCKpETHBIE BEJIWYMHBI M CUTHanbl. HeoOXoaMMOCTh  JUCKpeTH3aluu
uHpOpMaLnK, IpeTHa3HAYCHHOMN JIs1 XpaHEHUs], epeadd 1 00paboTKH B IU(PPOBBIX CUCTEMAX.

JIBonuyHoe KoaupoBaHue. PaBHOMEpHBICE U HEpaBHOMEpHBIE KOJbI. JlekonupoBaHue COOOIIEHUH,
3allUCAaHHBIX C IIOMOILIBIO HEPaBHOMEPHBIX KonoB. YcioBue @Pano. IloctpoeHue OAHO3HAYHO
JEKOJUPYEMBbIX KOJOB C IIOMOILIBIO JepeBa. EQMHMIBI HM3MEpeHHs KOJIMYeCTBa HH(OPMAIMH.
AndaBUTHBIN TOAX0]T K OIICHKE KOJINYEeCTBAa WH(OPMAIIUH.

Cucremsl cuucienusi. Pa3BépHyTas 3amuch LENbIX U JPOOHBIX YMCEN B IMO3MLUOHHOW CHUCTEME
cuncienusi. CBOMCTBAa MO3ULIMOHHOM 3alMCH YMCIIA: KOJMYECTBO LU(P B 3aMKCH, MPHU3HAK JETUMOCTH
yycjga Ha OCHOBAaHME CUCTEMbI CUMCICHMs. AJTOPUTM IEPEBOAA LENOro umcia u3 P-n4yHoOil cuctembl
CUHCIIEHUS B JECATHYHYIO. AJITOPUTM INE€peBOAAa KOHEYHOM P-n4HO ApoOu B AeCATHUHYIO. AITOPUTM
IepeBojia LEJNOro 4Yucia M3 JECATHUYHOM CHUCTeMbl cuucieHuss B P-uunyro. [lepeBon koHeuHOM
JecATUYHOHN 1pobu B P-muHyro. J[BoMuHas, BOCbMEpUYHAs M LIECTHAALATEPUYHAs CUCTEMBbl CUHUCIICHUS,
CBSI3b MEXIy HUMH. ApudmMeTHueckue omnepanud B MO3UIMOHHBIX CHUCTEMaxX CYHCICHHA. TponyHas
YPaBHOBELICHHAs CUCTEMA CUUCIICHHA. JIBONYHO-AECATUYHAS CUCTEMA CYUCIICHUS.

KonupoBanue tekcroB. Kommpoka ASCIl. OmnobGaiitaeie xomupoBku. Cranmapr UNICODE.
Komuposka UTF-8. Onpenenenue nabHOpMaImoHHOT0 00bEMa TEKCTOBBIX COOOIIEHUH.

KonupoBanue wuzobpaxkenuit. Ouenka HHQOpPMAMOHHOTO 00BbEMa TrpaduyYecKuX MaHHBIX HpU
3aJJaHHbIX pa3pelleHUH U IIyOMHe KoaupoBaHMA LBeTa. L[BeToBble Mojenu. BekropHoe koaupoBaHUE.
®opmartsl rpaduueckux dainos. TpéxmepHas rpaduka. OpaxranpHas rpaduka.

KonupoBanue 3Byka. OueHka HHPOPMALMOHHONO 00BEMA 3BYKOBBIX JAHHBIX MpPHU 3aJaHHBIX
4acTOTE IUCKPETU3aLUU U Pa3psSAHOCTH KOAUPOBAHMUSL.

Anrebpa noruku. IlonsTue Bbicka3biBaHUS. BrickasbiBaTenbHble (GOpMbI (TpenukaThl). KBaHTOpEI
CYILIECTBOBAHMS U BCEOOIIHOCTH.

Jlornueckue onepauuu. TaGnuiel ucTuHHOCTH. Jlornyeckue BoipaxkeHus. Jlornueckue ToxaecTna.
Jloka3aTenbCcTBO JIOTMUECKUX TOXAECTB C IMOMOIIBI0 Ta0NMIl UCTUHHOCTU. Jlornueckue omnepanuu u
olepanuy HaJl MHOKECTBAMHU.

3aKoHbI AJIreOphl JJOTMKU. DKBUBAJIEHTHbIE IPe0Opa30BaHus JIOTMUECKUX BbIpakeHUU. Jlornueckue
YPaBHEHHUS U CUCTEMBI YPaBHEHUIA.

Jlormueckue (QyHKIUH. 3aBHCHMOCTh KOJMYECTBA BO3MOXHBIX JIOTHUECKUX (DYHKIMHA OT
KOJINYECTBA apryMeHTOB. [1oJIHbIE cCCTEMBI JIOTHYECKUX (YHKLIUH.

Kanonuueckne ¢GopMbl  soruueckux  BblpaxkeHUil. CoBepllIeHHbIE  JHU3bIOHKTHUBHBIE U
KOHBIOHKTHBHBIE HOPMaJIbHbIE (POPMBI, AITOPUTMBI UX IIOCTPOEHUS 110 TaOJINIE UCTUHHOCTH.

Jlornueckue »sieMeHTHI B cocTaBe KommbloTepa. Tpurrep. Cymmarop. MHoropaspsaHbiit
cymmarop. IloctpoeHne cxeM Ha JIOTMYECKMX IJIEMEHTax IO 3aJaHHOMY JIOTHYECKOMY BBIPAKEHUIO.
3anuch JOrUYECKOro BBIPAXKEHUS 110 JIOTMUECKOH cXeMe.

IIpencraBieHne LENBIX YUCEN B MaMATH KOMIbloTepa. OTrpaHMYEHHOCTh JWana3oHa 4MCel IpH
OTpaHMYEHUHU KoJu4decTBa paspsaoB. llepenonHenue paspsiiHoil ceTku. be33HakoBble W 3HAKOBBIE
JaHHbIe. 3HAaKOBBIA OUT. /IBOMYHBIIN TOMOIHUTENBHBINA KOJI OTPULIATENBHBIX YHCE.

[ToOuToBble normueckue omnepauuu. Jlormueckuit, apupMeTHUecKUl M LUKIMYECKUN CIBUTH.
[udposanue ¢ MOMOIIBIO TOOUTOBOH omnepaluu «uckirovaromee NIIN».

[IpencraBieHne BEIIECTBEHHBIX YMCEN B MaMATH KOMIIbIOTEepa. 3Hayalas 4acTh U MOPSA0K Yucia.
Jlnana3zoH 3HauyeHuil BelecTBeHHbIX uuceln. [IpoOraemMbl XpaHeHHs BELIECTBEHHBIX YMCEIN, CBSI3aHHBIE C
OTrpaHMYEHUEM KOJIMYECTBA Pa3psioB. BhiMoaHeHNe onepannii ¢ BEIECTBEHHBIMH YHUCIaMH, HAKOIIJICHHE
OLIMOOK NP BBIYUCICHHUSAX.

AJITOPUTMBI M IPOTPAMMHPOBAHHE

OmnpezneneHve BO3MOXKHBIX —pe3yAbTaTOB pabOThl MPOCTEUIIMX aJIrOPUTMOB  YIpPaBJICHHUS
UCIIOJTHUTENISIMA M BBIUMCIUTEIBHBIX adropuTMoB. OmpeleneHne HCXOAHBIX JAHHBIX, NMPH KOTOPBIX
QITOPUTM MOXET JaTh TpeOyeMblIil pe3ynbTart.

Otanbl pemnieHus 3a1ad Ha KoMIiblotepe. MHCTpyMeHTallbHbIE CpEeACTBa: TPAHCIATOP, OTIAIUUK,
npodmmpoBIIUK. KoMmuisiys u uHTepnperanus nporpamMmm. BupTyanbHble MalliuHbI.

WUuterpupoBanHas cpena paspabotku. Mertoasl  ornaaku  mporpamm.  Mcmonb3oBaHue
TPacCUPOBOYHBIX Tabmuil. OTnanouHblii BeIBOA. [lomaroBoe BbINOIHEHHE MTporpaMMbl. TOYKH OCTaHOBA.
[TpocMOTp 3HaUYECHUI TEPEMEHHBIX.



SI3eik  mporpammupoBanus  (Python, Java, C++, C#). Tunsl [aHHBIX: [EJIOYHCIICHHBIE,
BELIIECTBEHHBIE, CUMBOJIbHBIE, JIornueckue. Bersnenus. Crnoxxnble ycnoBus. Llukibl ¢ ycnoBuem. L{ukisl
M0 NepeMeHHOW. B3zanmMo3aMeHseMOCTh pa3IuyHbIX BUAOB IUKIOB. MHBapuant nukia. CocraBieHue
LIMKJIA C UCII0JIb30BAHNUEM 3apaHee ONpeeIEHHOIO MHBapHUaHTa [UKIIA.

JokymeHtupoBanue mnporpamm. Mcrnonb3oBaHue kommeHTtapueB. [loaroroBka —omnucaHus
IIPOrpaMMbl U HHCTPYKLUU JJIs IOJIb30BATENSL.

Anroput™mbl 00paOOTKH HAaTYpaJIbHBIX YHUCEIN, 3aIIMCAaHHBIX B IO3MLMOHHBIX CUCTEMAX CUMCIICHMS:
pa3OueHne 3amucH 4YHciaa Ha OTHAENbHbIE LU(QPBI, HAXOXKACHHE CYMMBI W TpPOHU3BEACHUS LU,
HaXO0X/JICHHE MaKCUMaIbHOW (MUHUMAJIBHON ) ITU(DPHI.

HaxoxneHue Bcex MpOCTBIX YMCEN B 3alaHHOM Jauanasone. [IpencraBinenue yucna B BUjae Habopa
IPOCTBIX COMHOXHUTEJEH. AJITOPUTM OBICTPOTO BO3BEICHUS B CTEIICHb.

O06paboTka MaHHBIX, XpaHAMUXCS B ¢ainax. TekcToBele M aBowuHble (daiinbl. DaitioBbIe
nepeMeHHbIe ((haiinoBeie ykazatenu). Urenue u3 aiina. 3anuch B Qaii.

Pazbuenne 3agmaunm Ha mnonazangauu. Iloamporpammsl (mpoueaypbl U (yHkiuu). Pexypcus.
PexypcuBHbie 00beKTHI (ppakTanbl). PexypcuBHbie mpoueaypsl 1 GpyHKIuH. Mcnoas3oBaHue cTeka JUIs
OpraHu3alui PEKYPCUBHBIX BBI30BOB.

Hcnonp30BaHue CTaHIApTHON OMONMOTEKHU s3bIKa MporpammupoBanus. [logkmtouenne 6MbIMOTEK
HOJIPOrpaMM CTOPOHHMX MPOU3BOAUTENEH. MOy IbHBINA IPUHIMIT HOCTPOSHUS IPOTPAMM.

Uucnennpie MeTonbl. ToOuHOE M MPUOMIKEHHOE peuieHus 3a1a4d. UHCICHHBIE METOJIbI PEIICHUS
ypaBHEHMI: MeToJ nepedopa, MeTo/] MOJIOBUHHOTO AeneHus. [IpubnmkEéHHOe BEIYMCIECHUE JUIMH KPUBBIX.
Brraucnenue tuomazei Guryp ¢ mOMOIIBIO YUCIECHHBIX METOAOB (METOA NPSIMOYTOJBHUKOB, METOX
tpaneuuii). [lonck Makcumyma (MUHMMYyMa) (YHKUIMH OJHOM NEPEMEHHOH METOAOM I10JIOBUHHOTO
JICJICHUS.

OO0paboTka CHMBOJIBHBIX JaHHBIX. BcTpoeHHbIe (QYHKLIMU S3bIKa MPOrPaMMHUPOBAHMS IS
00pabOTKH CHMBOJBHBIX CTPOK. AJNTOPHUTMBI OOpaOOTKH CHUMBOJBHBIX CTPOK: IMOACYET KOJIUYECTBA
HOSBJICHUNM CHUMBOJIAa B CTpPOKE, pa30MEeHUE CTPOKM Ha CJIOBa IO IMPOOEIbHBIM CHUMBOJAM, IHOUCK
IIOJCTPOKH BHYTPH JAaHHOW CTPOKH, 3aME€HA HAWJACHHOW IOJACTPOKHU HA APYTYIO CTpOKy. I'eHepanus Bcex
CJIOB B HEKOTOPOM aji(aBHUTe, YAOBICTBOPSIOMIUX 3aaHHbIM orpaHuueHusM. [IpeoOpa3oBanue uucia B
CUMBOJIbHYIO CTPOKY U 00OpaTHO.

MaccuBsl U Mocne0BaTeIbHOCTH yKced. Beruucienne o00OIIEHHBIX XapaKTEPUCTHK 3JIEMEHTOB
MaccuBa WJIM YHCJIOBOM MOCIEA0BATEIbHOCTH (CyMMBI, NMPOU3BEACHMS, CPEAHEr0 apu(METHUYECKOro,
MUHUMAJIBHOTO ¥ MaKCHMaJbHOT'O JIEMEHTOB, KOJIMYECTBA 3JIEMEHTOB, YAOBIETBOPSIOIIUX 3aJaHHOMY
yCJIOBHIO). JINHEMHBIN MTOUCK 3aIaHHOTO 3HAYEHHS B MACCHUBE.

CopTtupoBka OJHOMEpHOro MaccuBa. IIpocTble MeTO/bl COPTHUPOBKM (METOJ Iy3bIpbKa, METOJ
BbIOOpaA, copTHpoBKa BcTaBKaMu). CopTHpoBKa ciusHUEM. bwicTpas copTUpoBKa MaccuBa (IrOpUTM
QuickSort). JIBonuHbI TOKCK B OTCOPTUPOBAHHOM MAaCCHUBE.

JIBymMepHBIe MaccuBbl (MaTpullbl). AJITOpUTMBI 00paOOTKH JIBYMEPHBIX MAacCHBOB: 3allOJHEHHUE
JBYMEPHOT'O YHMCJIOBOTO MacCHBa IO 3aJaHHBIM IIpaBHJaM, MOMCK JJIEMEHTa B JIBYMEPHOM MAaCCUBE,
BBIUMCJIEHHE MaKCUMyMa (MMHUMYMa) U CyMMBbI 3JIEMEHTOB IBYMEPHOT'O MacCcHUBa, IEPECTaHOBKA CTPOK U
CTOJIOIIOB IBYMEPHOT'O MaCCHBa.

HNHpopManoOHHBIE TEXHOJTOTHH

TexcroBelii mpoueccop. PemaktupoBanue u ¢opmarupoBanue. IlpoBepka opdorpadun u
rpamMMatuku. CpezncTBa MOMCKA M aBTO3aMEHbl B TEKCTOBOM Iporeccope. lcmonb3oBanue cruiei.
CTpyKTypHpOBaHHbIE TEKCTOBble JOKyMeHThl. CHocku, oryaBieHue. KosnektuBHas pabota ¢
JTOKyMeHTaMu. WHCTpyMEHTBhl pELEH3UpPOBAaHUS B TEKCTOBBIX Mpoieccopax. (OOiiayHble CEpPBUCHI.
Henosas nepenucka. Pedepart. [IpaBuia nuTHpoBaHUs UCTOYHUKOB U odopMileHHs Oubimorpaduyeckux
ccoiiok. OdopmileHHe Cchucka JUTepaTypbl. 3HAKOMCTBO C KOMIIBIOTEPHOM BEPCTKOM TEKcCTa.
Texnnueckue cpexncrtsa BBojga  Tekcra.  CHelUalM3UpOBaHHBIE — CPEACTBA  pEAAKTUPOBAHUS
MaTeMaTHYeCKUX TEKCTOB.

Ananu3 naHHbIX. OCHOBHBIE 3aJaud aHalW3a JaHHBIX: IMPOTHO3UPOBAHME, KiacCHU(pUKaAIU,
KJIacTepu3alus, aHaau3 OTKJIoHeHuH. [locienoBarenbHOCTh pelleHMs 3ajady aHalld3a JaHHBIX: cOop
NEpBUYHBIX JAHHBIX, OYMCTKA M OIEHKa KayecTBa MJAaHHBIX, BBIOOP W/WJIM MOCTPOCHHE MOJEIH,
npeoOpazoBaHre JAHHBIX, BU3YyalIU3allys JaHHbIX, HHTepIpeTanus pe3yiabTaToB. [IporpammHbie cpencTBa



U HMHTEPHET-CEPBUCHI Ui 0OpabOTKM W NpPEICTaBICHUSA IaHHBIX. bompiine naHHble. MamuHHOE
oOydeHue. IHTeIeKTyaabHbINA aHAIN3 TaHHBIX.

AHanu3 JaHHBIX C TIOMOIIBIO DJJIEKTPOHHBIX Ta0nuil. BpIUUCIEHHE CYMMBI, CpEIHEro
apu(MeTHIECKoro, HauOONbIIET0 (HAMMEHBILET0) 3HAYEHUS IHuana3oHa. Beruncienue koddduimenta
KOppeJsIlIUM BYX pAIOB JaHHBIX. [locTpoeHue croyn0yarhiX, JIMHEWYAThIX U KPYTOBBIX JHArpaMM.
[Moctpoenne rpaduxos Gpynkuuid. [londop TuHUYM TpeHAa, pelIeHUE 3a1a4 IPOTHO3UPOBAHHSL.

YucneHHOe pellleHne ypaBHEHUM C NMOMOIIbI0 Hojadopa mapameTrpa. OnTuMu3alus Kak MOUCK
HAWJIy4lllero pelIeHus B 3aJaHHBIX ycnoBusx. LleneBas QyHkuus, orpanuueHus. JlokampHble U
rJ100aNbHBI MUHUMYMBI 1IeeBOM (yHKIMH. PerieHue 3ajay ONTUMH3AIMU C TOMOIIBIO 3JIEKTPOHHBIX
TaOJIHUII.

11 KUIIACC

Teopernyeckne 0CHOBbI HH(POPMATHKH

Teopernueckne MOAX0/bl K OLIEHKE KOJIMUYECTBAa HH(pOpMALMU. 3aKOH aJANTUBHOCTU MHPOPMALIUU.
®opmyna Xaptau. Madopmanus u BepostHocTb. @opmyna [llennona.

Anroput™bl cxatus JgaHHbIX. AnroputM RLE. Anroputm Xaddmana. Anroputm LZW.
ANTOpPUTMBI CKAaTHsI JaHHBIX C MOTEPSAMU. Y MEHbIIEHUE INyOUHBI KOJUpOoBaHuUs 1BeTa. OCHOBHBIE UJEU
anroputmoB cxarust JPEG, MP3.

CKOpoCTh Tiepefayn AaHHBIX. 3aBHCUMOCTh BPEMEHHU Iepelnadyd OT WH(POPMAIHMOHHOTO 00BEMa
JAHHBIX U XapaKTEpUCTUK KaHaja CBs3U. [IpMunMHBI BOZHUKHOBEHHS OIIMOOK IpU Iepejaye JaHHBIX.
Konpl, nmo3Bossiromue oOHapyKMBaTh W HUCHPABIATh OIMIMOKH, BO3HUKAIOUIME TPHU Iepefade TaHHBIX.
Paccrosnne Xsmmunra. Koauposanue ¢ nosropenreM 6utos. Koabl XsmmuHra.

Cucrembl. KoMmoHeHTBI cucTeMbl U WX B3aumMojeiicTBue. CucTeMHbId 3G (dekT. YIpaBieHHE Kak
uHpOpMaLMOHHBIN nporecc. OOpaTHast CBA3b.

Mognenn u MopenupoBanue. llens monenupoBanus. COOTBETCTBHE MOJEIH MOIEIMPYEMOMY
00BEKTY I MpOIIeCcCy, LIeTU MOJeInpoBaHus. Popmann3alys NPUKIaAHbIX 3a1a4.

[IpencraBiaenue pe3yiabTaTOB MOACIUPOBAHMUS B BUJAE, YIOOHOM Ui BOCHPUATHS 4YEIOBEKOM.
I'paduueckoe npepcraBIeHNE TAaHHBIX (CXEMBI, TAOIHUIIBI, TPAaPUKH).

I'padsl. OcHoBHbIe MOHATHA. Buasl rpados. Onucanue rpadoB ¢ MOMOIIBIO MAaTPULl CMEKHOCTH,
BECOBBIX MAaTpHIl, CIIMCKOB CMEXHOCTH. PenieHue alropuTMMYECKuX 3a7ad, CBS3aHHBIX C aHAIM30M
rpa¢oB (IIOCTPOEHHE ONTHUMAIBHOIO IYTH MeEXIy BeplIMHamMHu rpada, oIpeesieHue KOJIHMYecTBa
Pa3IUYHBIX TyTeH MEXIy BEpIIMHAMU OPUEHTHUPOBAHHOIO allUKINYECKOro rpada).

HepeBbsi. bunapnoe naepeBo. JlepeBbs mnoucka. CrnocoObl o6xoma nepeBa. IlpencraBneHue
apu(pMeTUYECKUX BBIPAXKEHU B BUJE JiepeBa. JJucKkpeTHbIe UTPBI JBYX UTPOKOB C MOJIHON HHPOpMAIHEH.
[Toctpoenue nepeBa mnepebOpa BapUaHTOB, OIMCAaHME CTpPAaTeTMM WIpel B TaOiuW4HON  opme.
Bolurpsiiiabeie ¥ IPOUTPHIIIHBIE TO3UIUHN. BBIUTPHIIIHBIE CTpaTETUH.

CpencTBa HCKYCCTBEHHOT0 MHTEIIEKTa. CepBUCHI MAIMHHOIO NIEPEBOIA U PACIIO3HABAHMS YCTHOM
peun. KoruutuBHble cepBuchl. WaeHTudukamuss M MOUCK H300pakeHUN, pacrno3HaBaHUE JIUII.
CamooOyuatomiuecss cucteMbl. VICKyCCTBEHHBIH MHTEIJIEKT B KOMIIBIOTEPHBIX Hrpax. Mcmomnb3oBaHue
METOJIOB HMCKYCCTBEHHOTO HHTENIEKTa B oOyyarolux cuctemax. Vcnonbs3oBaHue MeETO/0OB
UCKYCCTBEHHOTO MHTEJIeKTa B pobororexHuke. MHrepHer Bemeid. IlepcriekTuBbl  pa3BUTHS
KOMITBIOTEPHBIX MHTEJUIEKTYaJIbHbIX cucTeM. HelipoHHBIE ceTh.

AJITOPUTMBI M IPOTPAaMMHPOBAHHE

Qopmanu3anuss MOHATHS aiaroputMa. MammHa TerOpMHra Kak yHUBEpPCaIbHas MOJENb
BbluKciieHui. Tesuc Uépua—TrropuHra.

OneHka CIOXKHOCTH BblUMCICHHH. Bpems paGoTsl u 00BEM HCHONB3yeMOM NaMATH, UX
3aBUCHUMOCTh OT pa3Mepa HCXOAHBIX JAaHHBIX. OIlEHKAa acCUMNITOTHYECKON CII0KHOCTH aJIFOPUTMOB.
ANTOpPUTMBI TOJTMHOMUANBHOMU ci1oxkHOCTH. [lepebopHbie anroputMmel. [Ipumepsl pa3nuyHbIX alrOPUTMOB
pELIeHUs OHOM 3aJ]a4M, KOTOPBIE UMEIOT PA3IIMYHYIO CJI0KHOCTD.

[Touck MpoCTHIX YUCEN B 3aJaHHOM JUaNa30He ¢ IOMOIIbIO aJITOPUTMa «PelIeTo JpaTocheHar.

MHoropa3ps/Hble LeJble YUCIa, 3a/1a41 JITUHHON apu(pMETUKH.



CroBapu (acconMaTuBHBIE MAaCCHUBBI, OTOOpakeHwms). Xomi-Tabmunbl. [loctpoenue andaBuTHO-
YAaCTOTHOTO CIIOBaps JJIs 3aJaHHOTO TEKCTa.

Creku. AHamu3 MNpPaBUIBHOCTH CKOOOYHOTO BbIpaxkeHHUs. Beluncienue apudMeTrnyeckoro
BBIPAXCHHSI, 3aMICAHHOTO B TOCT(UKCHOH opme.

Ouepenu. Mcnionb3oBanue ouepeu A1l BPEMEHHOTO XPaHEHUs JaHHBIX.

Anroputmbl Ha Trpadax. [locTpoeHre MUHUMAIBHOTO OCTOBHOTO JE€pEBa B3BEIIEHHOTO CBSI3HOTO
HeopueHTHpoBaHHOTO Tpada. KonanuecTBo pa3inuuHbIX MyTell MeXay BEpIIMHAMU OPUEHTHPOBAHHOIO
anMKInYeckoro rpada. Anroputm J{eiKcTpsl.

HepeBbs. Peanuzanus nepeBa ¢ MOMOIIBIO CCHUIIOYHBIX CTPYKTYp. JlBouuHbIe (OMHAPHBIE) JEPEBbSL.
[Toctpoenue nepeBa [Uisl 3aJaHHOTO apU(PMETHUECKOrO BhIpaKEHUs. PeKypcHBHBIE alrOPUTMBbI 00X0da
nepeBa. Mcnonb3oBanue cTeka U ouepeau st 00xoja Jiepena.

JuHaMuueckoe NMporpaMMHUpPOBAaHNE KaK METOJ PEIICHMS 33]1ad C COXPAHEHUEM MPOMEKYTOUHBIX
pe3yabpTaToB. 3aJaud, peliaeMble C MOMOIIBI0 JUHAMUYECKOIO MPOrpaMMUPOBAHUS: BBIYHCIICHUE
PEKYpPCUBHBIX (QYHKIUH, MOACUET KOJIMYECTBA BAPUAHTOB, 3a/1a4l ONTUMHU3AIUH.

[TonsitTne 06 0OBEKTHO-OPUEHTUPOBAHHOM IMporpaMmupoBaHuu. OOBEKTH U Kiaccel. CBOICTBA U
MeTO bl 00beKTOB. OOBEKTHO-OPUEHTUPOBAHHBIN aHanu3. Pa3paboTka mporpamMm Ha OCHOBE OOBEKTHO-
OpPUEHTUPOBAHHOTO MOAX0a. MHKanCynsus, Hacue0BaHue, TOTUMOPHU3M.

Cpenbl  ObicTpoit  pa3paboTku mporpamm. [IpoektupoBanue wuHTEpdeiica MOIb30BaTENS.
Hcnonb30BaHMe TOTOBBIX YIIPABIISIEMBIX JJICMEHTOB JIJIsl TIOCTPOSHUS HHTEpderica.

00630p sA3bIKOB TIporpamMmmupoBanus. [lonsTue o mapaaurmax NporpaMMHUPOBAHHUS.

HNHpopManoHHBIE TEXHOJIOTHH

Otanbl KOMIBIOTEPHO-MAaTEMaTHYECKOTO0 MOJEIUPOBAaHUSA: IIOCTAaHOBKA 3a/ayd, pa3paboTka
MO/IEJI, TECTUPOBAHUE MOJIETTH, KOMITBIOTEPHBIN IKCIIEPUMEHT, aHAIN3 PE3YJIBTATOB MOJICITUPOBAHHUS.

Huckpernszanmuss Opud  MaTEMaTUYECKOM  MOJCIMPOBAHUU  HENPEPBIBHBIX  IPOLIECCOB.
MopenupoBanue IBWKeHUA. MojaenupoBaHue OHMOJOTMYECKUX CHUCTEM. MartemaTH4ecKue MOJENIU B
SKOHOMUKE. BrIuncauTenbHble 3KCIEPUMEHTBI C MOJIEIISIMH.

OO0OpaboTka pe3ynbTaTOB 3KCIepUMEHTa. MeToJ HauMEHbIIMX KBaapartoB. OICHKA YHCIOBBIX
napaMeTpoB MOJEIHPYEMBIX OOBEKTOB M IpolieccoB. BoccTaHOBIEHHE 3aBUCUMOCTEH MO pe3ylbTaTtaM
HKCIIEPUMEHTA.

BepositHocTHbie Monenu. Metoasl Monte-Kapno. Mmuranmonnoe mopaenupoBaHue. CHCTEMbI
MaccoBOI'0 00CTyKUBaHUSI.

Tabnuunble (pensuuoHHbIE) 0a3bl JaHHBIX. Tabiuia — MpeacTaBiIeHHe CBECHUN 00 OJHOTHITHBIX
oobekTax. Ilone, 3anuce. Kimrou Tabmuiel. PaboTta ¢ roToBoi 0a30i HaHHBIX. 3amojJHeHne 0a3bl JaHHBIX.
[Touck, copTupoBKa U (UIBTPAIUS JAaHHBIX. 3allpPOChl HA BBHIOOPKY JaHHBIX. 3alpoChl ¢ MapaMeTPaMH.
Brruncisiemble moss B 3ampocax.

MHuorotabnuunbie 0a3bl JaHHBIX. THIBI CBSI3el Mexay Tabnunamu. Buemnwuii kinrou. [emoctHoCTh
0a3bl TaHHBIX. 3aMPOCHl K MHOTOTAOIWYHBIM 0a3aM JIaHHBIX.

Nurepuer-npunoxenus. [loHaTHE O CEPBEPHON U KIMEHTCKOM YacTAX canTa. TeXHOIOTUs «KIUEHT
— cepBepy, e€ moctouHcTBa U Hemoctatku. OcHOBBI si3bika HTML u xackamubix tabmui cruneit (CSS).
Cuenapuu Ha si3bike JavaScript. @opmsl Ha BeO-CTpaHHUIIE.

Pa3menienue Be6-caiiToB. Ycimyra xocTuHra. 3arpys3ka (aitioB Ha CaiT.

BBong wu300pakeHMi ¢ HCMONB30BAHMEM PA3IUYHBIX LU(PPOBBIX yCTpoWcTB  (LM(POBBIX
doToanmapaToB ¥ MUKPOCKOIIOB, BHICOKaMep, CKAHEPOB U JIPyTrux ycTporcTs). ['padudeckuii pemaktop.
Pazpemienne. KagpupoBanue. HWcnpaBnenue mnepcrnekTuBbl. ['ucrorpamma. Koppekuusi ypoBHEH,
Koppekius 1Beta. O0eciBeunBaHue MIBETHRIX W300pakeHuii. Petymb. PaboTa ¢ oomactsamu. OunbTpsl.

MHorocnoitasie n3o0paxkenusi. Texcrossie ciou. Macka crosi. Kanansl. CoxpaHeHre BBIIEIEHHOM
obmactu. [ToaroToBka MILTFOCTpaIHii 17151 BeO-cailTOB. AHUMHUPOBAHHBIE H300paKEHUSI.

Bektopnas rpaduxa. IlpumutuBsl. UM3MmMeHeHwe ToOpsAKa dJIEMEHTOB. BrlpaBHUBaHUE,
pactpenenenne. ['pynnupoBka. Kpusble. @opMaTsl BEKTOPHBIX PHUCYHKOB. lMcmosb3oBaHMEe KOHTYpOB.
BexTopu3anius pacTpoBbIX H300paKEeHUH.

[IpuHIIMTIBI TOCTPOCHHUS H PEJAKTUPOBAHUA TPEXMEPHBIX Mojeneil. CeTouHble MOJIEIH.
Marepuansl. MojenupoBaHiue HCTOYHHMKOB ocBemleHus. Kamepsl. AnmutuBHbie TexHonoruu (3D-
npuHTEPHI). [IOHATHE O BUPTYyaIbHON PEATBHOCTHU U JOTIOJTHEHHOW peaabHOCTH.



INIAHUPYEMBIE — PE3YJIbTATBI ~ OCBOEHNMA  TIPOTPAMMBI 110 MHOOPMATHKE
(YTJIYBJIEHHBIM YPOBEHbB) HA YPOBHE CPEJIHEI'O OBIIEI'O OGPA3OBAHIA

JIMHHOCTHBIE PE3YJIBTATbBI

JIndHOCTHBIE  pe3yiabTaThl  OTPAXKAIOT  TOTOBHOCTH M CIHOCOOHOCTh  OOydaromuxcs
PYKOBOJCTBOBAaTbCA C(POPMHUPOBAHHOM BHYTPEHHEW TIO3ULMEH JHMYHOCTH, CHUCTEMOW ILIEHHOCTHBIX
OpHEHTAIINI, MO3UTHUBHBIX BHYTPCHHHX YOEXKICHUN, COOTBETCTBYIONIUX TPAJUIMOHHBIM IICHHOCTSIM
POCCUICKOro OOIIEeCTBa, pPACHIMPEHUE S>KU3HEHHOIO OIbITa W OIbITa JCSATeNbHOCTH B IIpoIEecce
peaM3anyy CpeicTBaMU y4eOHOT0 MPeIMETa OCHOBHBIX HAIPABICHUI BOCIUTATECIILHON JIEATEIIHBHOCTH.

B pesynprare wu3yueHus HUHPOPMATHKUA Ha YPOBHE CpeaHero ooOmero obOpa3oBaHus Y
oOyyaromierocst Oynyt c(hOpMUPOBAHBI CIEAYIOIINE JINYHOCTHBIE PE3YIIbTATHI:

1) rpa:xnaHCcKOro BOCIMTAHUSA:

OCO3HAHHE CBOWX KOHCTHTYIIMOHHBIX TpaB M OOS3aHHOCTEH, yBa)KEHHE 3aKOHA W IMPABOIOPSIIKA,
coOJI0ZIcHHEe OCHOBOIOJIATAIOIINX HOPM HH(POPMALIMOHHOTO MpaBa U UH(POPMALIMOHHOW 6€30MaCHOCTH;

TOTOBHOCTH  TPOTHBOCTOSITH  HWACOJOTHMHM  DKCTPEMH3Ma,  HalMOHAIM3Ma, KceHodoOuw,
JUCKPUMHUHAIIMU TIO COLIMATIBLHBIM, PEIUTHO3HBIM, PACOBBIM, HAIIMOHAJIHHBIM MPU3HAKAM B BUPTYaIbHOM
IPOCTPAHCTBE;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

[IEHHOCTHOE OTHOIICHUE K UCTOPUICCKOMY HACIIECIUIO, JIOCTIKEHUsIM Poccuu B Hayke, HCKYCCTBE,
TEXHOJIOTHSX, TOHUMAaHUe 3Ha4eHHsI UH(POPMATUKH KaK HAyKH B )KU3HU COBPEMEHHOTO O0IIeCTBa;

3) AyXOBHO-HPABCTBEHHOT0 BOCTIMTAHHSA:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUSA, ITUYECKOTO TOBECHHUS;

CIIOCOOHOCTh OIICHWBATh CHUTYAIlMI0 M TPUHAMATh OCO3HAHHBIC PEIICHUS, OPHCHTHUPYSACh Ha
MOpabHO-HPABCTBEHHBIE HOPMBI U IICHHOCTH, B TOM 4YHCIie B ceTH MHTepHeT;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETHYECKOE OTHOIICHUE K MUY, BKIIFOUAsl 3CTETUKY HAyYHOTO M TEXHHYECKOTO TBOPYECTBA;

CIIOCOOHOCTh BOCHPHUHHMMATH pa3iUYHbIE BUIBl HCKYCCTBA, B TOM UHCJIE€ OCHOBAaHHOTO Ha
UCIIOJIb30BaHUY MH(POPMAITNOHHBIX TEXHOJIOTHIA;

5) ¢pusuveckoro BOCHUTAHMSA:

c(hOpMUPOBAHHOCTH 3/IOPOBOTO M 0O€30macHOro o0Opasza >KU3HU, OTBETCTBEHHOTO OTHOIIEHUS K
CBOEMY 3/I0POBBIO, B TOM YHCIIE 3a CU€T coOM0eHUs TpeOoBaHMi 0e30MacHOi IKCIUTyaTalluu CPEACTB
WH(OPMAITMOHHBIX 1 KOMMYHHUKAIIMOHHBIX TEXHOJIOTH;

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTh K AQKTHBHOW JEATEILHOCTH TEXHOJOTHYECKOW ¥ COIMATLHOW HAIpPaBICHHOCTH,
CIIOCOOHOCTh MHUIIMMPOBATD, TUTAHUPOBATH U CAMOCTOSITENILHO BBIMIOJIHATH TAKYIO JAESTEbHOCTD;

uHTEpeC K cdepaMm TpodecCHOHATBHON JesATEIBbHOCTH, CBSI3aHHBIM C HHGOPMATHKOM,
MpPOrpaMMHUPOBaHUEM U HH(DOPMAIMOHHBIMUA TEXHOJOTHSMH, OCHOBAaHHBIMH Ha JOCTHIKEHHSX HAyKU
MH(OPMATUKU U HAayYHO-TEXHUYECKOIO IMpOorpecca, yMEHUE COBeplIaTh OCO3HAHHBIA BHIOOp Oynyiei
npodeccuu 1 peann3oBbIBaTH COOCTBEHHBIC KU3HEHHBIC TUTAHBI;

TOTOBHOCTH U CIIOCOOHOCTH K 00Pa30BaHMIO 1 CaMOOOPA30BAHUIO HA MTPOTSKCHUH BCCH KU3HU;

7) 3K0JIOTM4YEeCKOT0 BOCTIUTAHUSA:

OCO3HaHHE MIO0ATEHOTO XapaKkTepa KOJOTHISCKUX MPOOJIeM U ITyTel UX PEIIeHUs, B TOM YHCIIE C
y4€TOM BO3MOXKHOCTEH MHPOPMAITMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHH;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(OpPMHUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHUSA
HAyKH, TOCTIKEHUSAM HAydIHO-TEXHUYECKOTO IMPOrpecca U OOMIECTBEHHOW MPAKTHKH, 32 CUET MOHNMAHHUS
ponu MH(POPMAIIMOHHBIX PEeCypcoB, WH(OOPMAIIMOHHBIX MPOILIECCOB W WH(MOPMAIMOHHBIX TEXHOJOTHH B
yCJIOBHSIX IUPPOBON TpaHCHOPMAITN MHOTHX Cdep KU3HU COBPEMEHHOTO OOIIECTRA;

OCO3HAHHWE IIEHHOCTH HAYYHON JESATeNIbHOCTH, TOTOBHOCTH OCYIIECTBISTh MPOCKTHYIO U
HCCIICIOBATEILCKYIO ACSITEIbHOCTh MHIUBUAYAIBHO U B TPYIITIE.

B mpormecce mocTrkeHUs TUYHOCTHBIX PE3yAbTAaTOB OCBOEHHS MPOTPaMMbI MO HH(POPMATHKE Y
00yJarOIINXCSl COBEPIICHCTBYETCS YMOIIMOHAIBHBIN HHTEIUICKT, ITPEITOJIararoIuid ¢(hOPMHUPOBAHHOCTE:



caMOpEeryIHpOBaHus, BKIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHHUE TPUHUMATh OTBETCTBEHHOCTh 3@ CBOE
MOBEJICHNE, CIOCOOHOCTh aIallTUPOBATHCS K IMOIIMOHATLHBIM U3MEHEHHUSIM U MPOSIBIISTh THOKOCTh, OBITH
OTKPBITBIM HOBOMY;

BHYTPEHHEI MOTHBALMM, BKJIIOYAIOLIEH CTPEMJIEHUE K JOCTUKEHMIO LM U YCIEXY, ONTHUMHU3M,
MHUIIMATUBHOCTh, YMEHUE JIEUCTBOBATh, UCXO/I U3 CBOMX BO3MOKHOCTEN;

HMIIATUH, BKJIIOYAIOUICH CIIOCOOHOCTh MOHMMATh AMOIMOHAIBHOE COCTOSHUE JIPYTHX, YUUTHIBATH
€ro MpU OCYIIECTBICHUU KOMMYHUKAIIUU, CHOCOOHOCTH K COYYBCTBUIO U COTIEPEKUBAHUIO;

COLMAIbHBIX HaBBIKOB, BKIIOYAIOIIUX CIIOCOOHOCTH BBHICTPAMBATh OTHOIICHUS C JPYTUMH JIIOJIbMH,
3a00TUTHCSA, IPOSBIATH HHTEPEC U pa3peliaTh KOH(IUKTHI.

METANPEIMETHBIE PE3YJIBTATBI

B pesynprare wu3yueHus HUHPOPMATHKHA Ha YpPOBHE CpeaHero oomero obOpa3oBaHus Y
oOyyaromierocsi Oynyr chopMUpOBaHBI METANPEIMETHBIE PE3YJbTaThl, OTPAXKEHHbIE B YHHBEPCAIbHBIX
yueOHBIX JIeHCTBUSAX, a MMEHHO — I[I03HaBaTeJbHbIE YHUBEPCAIbHbIE Yy4eOHbIE JEHCTBUS,
KOMMYHHKATHBHbIE YHUBEpPCAJIbHBIC Y4eOHBIC MICWCTBUS, PETrYJIATUBHBIC YHHMBEpCAJIbHBIC Yy4eOHBIC
JIEHCTBUSI, COBMECTHASI I€SITEIIbHOCTb.

IMo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE TelCTBHUS

1) 6a30Bble JJOrMYecKHe AeHCTBHS:

CaMOCTOSITEIILHO (JOPMYITUPOBATH U aKTyaTU3UPOBAThH MTPOOJIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;

YCTaHABIIMBATh CYIIECTBEHHBIM NMPU3HAK WM OCHOBAaHUS U1 CpaBHEHHS, Kiaccudukamuu u
000011IeHHS;

OTIPENICTIATH 1SN JACSITSIBHOCTH, 33/1aBaTh MapaMeTPhbl U KPUTEPUU UX JTOCTHIKEHUS,

BBIABJIATH 3aKOHOMEPHOCTH U IIPOTHBOPCYHA B paCCMAaTPUBACMBIX SABJICHUAX

pa3pabaThiBaTh IJIaH pEIIeHUs NpoOJieMbl ¢ y4€TOM aHalli3a HMEIOIUXCS MaTepHUaJbHBIX H
HEMaTepHUaIbHBIX PECYPCOB;

BHOCHTb KOPPEKTUBHI B JIEATEIHHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB IIEJISIM, OI[CHUBAThH
PUCKHU HOCHGI{CTBI/Iﬁ ACATCIIBbHOCTH,

KOOPJAMHHUPOBATh M  BBHIIOJIHATH pabOTy B  YCIOBUSIX  PEATbHOTO, BHPTYadbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIIJICHUE MPU PEIICHUH KU3HEHHBIX MPoOIeM.

2) 6a3oBbIe HCCIeA0BaTEeIbCKHE IeliCTBHS:

BIIQJIETh HAaBBIKAMU y4eOHO-MCCIENOBATENIbCKOW W MPOEKTHOM JeATeIbHOCTH, HaBBIKAMHU
paszpetieHus: mpobiieM, ClocCOOHOCThIO M TOTOBHOCTBIO K CAMOCTOSITETbHOMY TOUCKY METOJIOB PEIICHUS
MPAKTUYCCKUX 3aaa4, IPUMCHCHUIO PA3JIMYHBIX MCTOOO0B ITO3HAHUSA

OCYIIECTBIISITh  PA3NUYHBIE BUIBl JCATENBHOCTH IO TMOJYYEHHIO HOBOTO 3HAHUS, €ro
HHTCPpIIpCTALINH, HpGO6p&30BaHI/IIO 1 MPUMCHCHUIO B PA3JIMUYHBIX y‘-Ie6HI)IX CUTyaludX, B TOM YUCJIIC IIpHU
CO3/IaHUU YYEOHBIX U COIHMABHBIX TPOEKTOB;

dbopMHUpOBaTh HAyYHBIH TUIM MBIIUICHUS, BJIAJIETh HAYYHOHW TEPMHUHOJIOTHEH, KIFOYEBBIMU
MOHATUSMH U METOJAMHU;

CTaBUTH U (POPMYIHUPOBATH COOCTBEHHBIE 3a/1a4l B 00Pa30BATEIHHON JACSITEIBHOCTUA U KU3HEHHBIX
CUTYaIUsX;

BBIABJIATE MIPUYMHHO-CIICACTBCHHBIC CBA3HM W aKTyaJIW3UPOBATH 3ada4dy, BbBIJIBUI'aTbhb TUIIOTC3Y eé
pellleHus], HaXOIUTh apryMEHTHl ISl JOKa3aTelbCTBA CBOUX YTBEPXKIACHHM, 3a7aBaTh MapaMeTpbl U
KpPUTEpUH PELICHN,

AHAIM3UPOBAThH TOJYYCHHBIE B XOJE DPELICHHS 3aJayd Pe3yJabTaThl, KPUTUYECKU OIICHUBATh HX
AOCTOBCPHOCTD, MPOTHO3UPOBATE U3SMCHCHHUEC B HOBBIX YCIIOBUAX;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh IPUOOPETEHHBII OTIBIT;

OCYIIECTBIIATh IICJICHANIPABJIICHHBIM IMOMCK TIEpEHOCA CPEJICTB W CIOCOOOB JCHCTBHS B
npohecCHOHATBEHYIO CPEy;

YMETDH INIEPCHOCUTH 3HAHNMA B ITO3HABATCIIBHYIO U ITPAKTUYCCKYIO 06J'IaCTI/I KHU3HEACATCIIBHOCTH,

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTel;



BBIIBUTaTh HOBBIE WJIEH, Mpe/ularaTh OPUTMHATIBHBIE MOAXOAbl U PEIIEeHUs, CTABUTh MPOOJIEMbI U
3ala4yu, JOIMYCKAIOINEC aJIbTCPHATUBHLIC PCIICHUS.

3) pabora ¢ undgopmanmeii:

BJIaACTb HABbBIKAMHU IIOJTYHYCHHA I/IH(bOpMaI_[I/II/I N3 HMCTOYHHMKOB pa3HbIX THUIIOB, CAMOCTOATCJIBHO
OCYIIECTBIISITh MOUCK, aHAJM3, CUCTEMATU3allMI0 U WHTEPIpEeTalio UHPOpMaLUU pa3InyHbIX BUIOB U
(dbopM TpeICTaBICHNUS;

co3laBaTh TEKCTHl B PAa3IU4YHBIX ¢opMaTax ¢ y4y€TOM Ha3HaueHUs HHPOpMAIUU U IIEJEBOM
ayJIUTOPUH, BBIOUPAst ONTUMAIBHYIO (POPMY MPEICTABICHUS M BU3YyalIU3allUH;

OLICHUBATh IOCTOBEPHOCTh, JISTUTUMHOCTh HH(POpPMAINH, €€ COOTBETCTBUE IIPABOBBIM M MOPAJIbHO-
3TUYECKUM HOPMaM;

HCIIOJIB30BAaTh CpCACTBA I/IH(i)OpMaLII/IOHHBIX U KOMMYHHKAIIUOHHBIX TEXHOJIOTHHA B peliCHUuN
KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPraHM3allMOHHBIX 3aJa4y C CcOOJItoJIeHneM TpeboBaHUM
OPrOHOMHUKH, TEXHUKH O€30MaCHOCTH, TUTHUEHBI, PeCypCcOoCOEpe eHHUs, MPABOBbIX M ITUYECKHX HOPM,
HOpM UH(GOPMAITMOHHOM 0€30MaCHOCTH;

BJIAJICTh HABBIKAMU PACIO3HABAHUS M 3alUTHl WH(pOpMayu, HHGOPMAIMOHHOW 0e30macHOCTH
JUYHOCTH.

KOMMyHI/IKaTHBHI)Ie YHUBEpPCAJIbHBIC y‘leﬁl—[ble JeCTBUA

1) oOmenue:

OCYIIECTBIISITh KOMMYHHUKAIIMH BO BCeX cpepax KU3HU;

pacro3HaBaTh HeBepOaJbHBIE CpPEACTBAa OOILICHHS, MMOHMMATh 3HAYCHHE COLMAIBHBIX 3HAKOB,
pacro3HaBaTh MPEANOCHIIKA KOHGIUKTHBIX CUTYallMi U CMSATYaTh KOH(JIUKTHI;

BJIQ/IETh PA3JIMYHBIMU CIOcO0aMu OOIIEHUS U B3aUMOJEHCTBHSI, apr'yMEHTUPOBAHHO BECTH JAUAJIOT,
YMETb CMATYaTh KOH(MDIUKTHBIE CUTYalIUU;

pPa3BEPHYTO U JIOTUYHO U3JaraTh CBOIO TOUKY 3PEHUS C UCIIOIb30BAaHUEM SI3BIKOBBIX CPEJ/ICTB.

2) coBMecTHAas1 1eATEJbHOCTD:

MOHUMATh U UCTOJIb30BaTh MPEUMYIIECTBA KOMAaHIHON U MHANBUAYAIbHON pabOTHI,

BBHIOMPATh TEMATUKy M METOJIbl COBMECTHBIX JCHCTBUA C Yy4€TOM OOIIMX HMHTEPECOB U
BO3MOKHOCTEHN Ka)KJ0r0 4JeHa KOJIEKTUBA;

MIPUHUMATH 1I€TTH COBMECTHOM JEATEIHbHOCTH, OPTaHU30BBIBATh U KOOPJIUHUPOBATH JCHCTBUS 1O UX
JOCTH>KEHHUIO: COCTaBIIATh IUIAaH JACHCTBUM, pacnpenensiTh poiu ¢ Y4ETOM MHEHHUM YYacCTHUKOB,
00CyXJ1aTh pe3ybTaTbl COBMECTHOU paboThI;

OIICHMBATh KAaueCTBO CBOETO BKJIaJa W KaXJIOTO YYaCTHHKA KOMAaHJbI B OOLIMI pe3ynbTar Mo
pa3paboTaHHBIM KPUTEPUSIM;

npeajiaraTh HOBBIE IIPOEKTHI, OILIEHMBaTh MJAE€U C TO3ULUUU HOBHU3HBI, OPHUTHMHAJIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBIISITh TMO3UTHUBHOE CTPATETMYECKOE MOBEACHUE B PA3JIMYHBIX CUTYyalUsIX, HPOSBIATH
TBOPYECTBO U BOOOpaKeHUE, OBITh MHUIIMATUBHBIM.

PeryasiTuBHBIC YHHBepCaJbHbIC y4eOHbIC 1eiCTBHA

1) camoopranusanms:

CaMOCTOSITENIFHO OCYILECTBIIATh MO3HABATENBHYIO J€SITEIbHOCTD, BBISBIATH MPOOJIEMBI, CTABUTh U
bopMynupoBaTh COOCTBEHHBIE 3a/1a4K B 00pa30BaTEIbHON ACSITEIbHOCTH U )KU3HEHHBIX CUTYaIUsX;

CaMOCTOSITENIbHO COCTABIIATh IUIAH pEIIeHUs MNpoOJeMbl ¢ Y4E€TOM MMEIOLIUXCS PECYypCoB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIOYTEHUM;

JIaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

paciupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHUN;

JieNiaTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTD 3a PELICHUE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;



Croco0CTBOBaTh (POPMUPOBAHUIO U MPOSIBICHUIO HIMPOKOH IPYIUIUH B Pa3HbIX 001ACTAX 3HAHUH,
MOCTOSIHHO TOBBIIIATH CBOM 00pa30BaTeIbHBIN U KyJbTYpPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTb OLEHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTUBBI B JIE€ATEIBHOCTb, OLICHUBATh
COOTBETCTBUE PE3YNIbTATOB LEIISAM;

BJIAJICTh HABBIKAMH II03HABAaTEILHOW peQIIEKCHU KaK OCO3HAHMS COBEPIIAEMBIX JCHCTBUH H
MBICIIUTENIBHBIX IPOLECCOB, MX PE3yJbTaTOB M OCHOBaHWM, HCHOJIB30BATH NMPHUEMBI pedIeKCHH JUIs
OLIGHKU CHTYyalll, BBIOOPA BEPHOTO PEIICHHS;

OLICHMBATh PUCKU M CBOEBPEMEHHO IPUHUMATD PEIIEHUS 110 UX CHUKCHHUIO;

IIPUHUMATh MOTHBBI U apIYMEHTBI JPYTHUX IIPU aHAIU3E PE3YJIbTATOB ACATECIbHOCTH.

3) npuHATHA ce0s M APYrux:

IPUHUMATh ce0sl, TOHMMasl CBOM HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apIyMEHTBI JPYIUX IIPY aHAIU3€ PE3YJIbTATOB IEATEIBHOCTH;

IpU3HABaTh CBOE MPaBO U MPaBO APYTUX Ha OIINOKY;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MHUP C MO3UIMU APYrOro 4eJIOBEKa.

NPEJIMETHBIE PE3YJIBTATbBI

B npouecce nzydenus kypca uHpopmatuku yriuyonéHHOro ypoBHs 6 10 knacce o0ydaronmMuCs
OyIyT IOCTUTHYTHI CJICIYIOLINE TPEAMETHBIC PE3YJIbTATHI:

BJIQJICHUE MPEACTABICHUSAMHU O POJNM MHGPOPMAIMU U CBSI3aHHBIX C HEH IMPOLIECCOB B MPHUPOJIE,
TEXHUKE W OOINeCTBE, TOHATUAMU <«HHpOpMamsy, <«WHOOPMAIMOHHBIA IPOIECC, «CHCTEMay,
«KOMITOHEHTBI CUCTEMBI», «CUCTEMHBIHN 3 PexTy, «uHDOpMALIMOHHAS CHCTEMay, «CHCTEMa YIPaBICHUSY;

BJIQJICHUE METOJaMH IMOMCKa WH(popManuu B ceth VHTEpHET, yMEHHE KPUTHYCCKH OIICHHBATH
uH(pOopMalIKIo, TONy4YeHHYI0 U3 ceTu HTepHeT;

YMEHHE XapaKTepHu30BaTh OOJbIIKE JaHHBIC, MPUBOJUTH MPUMEPHI UCTOYHUKOB UX MOJIYUYCHUS U
HANPaBJICHUSI HCIOJIB30BAaHMS, YMCHHE KJIACCU(UIIMPOBATh OCHOBHBIC 3aJlayd aHalIW3a JIaHHBIX
(mporHo3upoBaHue, KIaccupuKanus, KJIacTepu3alus, aHaIIN3 OTKJIOHEHHUIA), MMOHUMATh
MOCJIEIOBATEILHOCTh PEIICHUs 3a/a4 aHajdu3a JaHHBIX: cOOp MEPBUYHBIX JAHHBIX, OYMCTKA M OLIEHKA
KayecTBa JaHHBIX, BEIOOP W/HIIM MOCTPOSHHE MOJIENH, MpeoOpa3oBaHNe JaHHBIX, BU3yaIU3allHsl JaHHBIX,
WHTEPIPETAIHs pe3yIbTaTOB;

MOHMMAaHUE OCHOBHBIX TMPHUHIMIOB yCTpoWcTBa M (DYHKIMOHHPOBAHUS  COBPEMEHHBIX
CTAIlMOHAPHBIX M MOOUIIBHBIX KOMITHIOTEPOB, TCHICHIIMA PA3BUTHSI KOMITBIOTEPHBIX TEXHOJIOTHH;

BJIaJICHUE HaBBIKAMH PabOThI C OMEPAIMOHHBIMU CUCTEMaMU, OCHOBHBIMHU BHJIAMU MPOTPAMMHOTO
obecrieueHust 17151 pelIeHNs] YI4eOHBIX 3a71a4 10 BHIOPAHHON CIIeIUATN3aIlNH;

HAJIMYUE MPEACTABICHUI O KOMITBIOTEPHBIX CETAX U UX POJH B COBPEMEHHOM MHUpE, O 0a30BBIX
MPUHIMIIAX OpraHu3anMd W (YHKIMOHUPOBAHUSA KOMITBIOTEPHBIX CeTel, 00 oOIuX NpUHIIHIIAX
pa3paboTKu ¥ PYHKIIMOHUPOBAHUS UHTEPHET-TIPUIOKEHUII;

NOHMMAaHHUE YIrpo3 HMHPOPMAIMOHHON O€30IacHOCTH, HCIOJb30BaHUE METO/J0B M CPEJCTB
MPOTUBOACUCTBUA ITUM yrpo3aMm, COONIIOJIEHHE Mep Oe30MacCHOCTH, MPEAOTBPAIIAIONINX HE3aKOHHOE
pacrpocTpaHeHne EPCOHANBHBIX JaHHBIX, COOIOACHUE TPEOOBAHUI TEXHUKHU OE30MaCHOCTH W TUTUEHBI
npu paboTe C KOMIBIOTEPAMHU U APYTUMU KOMIIOHEHTaMU ITU(POBOTO OKPYKEHHsI, TOHUMaHHE MPAaBOBBIX
OCHOB HCTIOJIb30BaHMST KOMITBIOTEPHBIX MPOTrpaMM, 0a3 TaHHBIX U pabOTHI B ceTn MHTEpHET;

MOHMMAaHUE OCHOBHBIX MPHHIIMIIOB AWCKPETU3AlMA PAa3THYHBIX BUIOB HH(pOpMamuu, yMEeHHE
onpenensiTh UHPOPMAIMOHHBIN 00BEM TEKCTOBBIX, TPAPUUYECKUX W 3BYKOBBIX JAHHBIX MPU 3aJaHHBIX
napameTpax AUCKPETH3allid, YMEHHUE OIpPEAeNsITh CPEAHIOI CKOPOCTh INEpelayd JTaHHbBIX, OLICHHUBATh
W3MEHEHUE BPEMEHH Tepeaadd NMpu W3MEHEHUH HWH(POPMAIIMOHHOTO 00BhEMA NaHHBIX U XapaKTEPHUCTHK
KaHaJla CBSI3U;

YMEHHUE HCTOJB30BaTh MPHU PEIICHUH 33/ad CBOWCTBA IMO3MIIMOHHOW 3alMCH YWCEN, alrOpuTMa
MOCTPOEHHUS 3aMUCH YHCIIa B MO3UIIMOHHOW CUCTEME CUMCIIEHUS C 3a/IaHHBIM OCHOBAHHMEM U MOCTPOCHUS
YHclia 10 CTPOKE, CojeprKallleld 3aluCh 3TOr0 YKcia B MO3UIMOHHONW CHUCTEME CUMCIEHMS C 3a/laHHbIM
OCHOBaHHEM, YMEHUE BBIMOIHSITH apu(PMETHUECKHUE OTIEPAIIUU B TIO3UIIMOHHBIX CHCTEMaX CUUCIICHHUS,



YMEHHUE BBINOIHATE MPeoOpa3oBaHMs JIOIMUYECKMX BBIPAKEHUH, HCHOIb3ys 3aKOHBI alIreOpsl
JIOTUKH, YMEHHE CTPOUTH JIOTMYECKOE BBIPAKEHUE B JU3BIOHKTHBHOM U KOHBIOHKTMBHON HOpPMAalbHBIX
dopmax MO 3aJaHHOM TaOJMIE HCTHMHHOCTH, MCCIEN0BaTh O0JAcThb HMCTUHHOCTH BBICKAa3bIBAHMS,
COJIEpIKallero NepeMeHHbIe, pellaTh HECI0XKHBIE JJOTMUYECKUE YPABHEHUS U CUCTEMbI YpaBHEHMUIA;

NOHMMaHHe 0a30BBIX AITOPUTMOB OOPAOOTKH YUCIOBON U TEKCTOBOM MH(OpMAaIMK (3alUch YUce
B IIO3ULMOHHON CHCTEME CYMCIIEHHUS, HAXOXJEHHE BCEX MPOCTHIX YHUCEN B 33JaHHOM JMala3oHE,
00paboTKa MHOTOPA3PAJHBIX LEJIbIX YHUCEJI, aHAJIU3 CUMBOJIBHBIX CTPOK U IPYI'HX), AITOPUTMOB TIOMCKA U
COPTHPOBKH, YMEHHUE ONPEACIATh CI0XKHOCTh H3y4aeMbIX B Kypce 0a30BBIX aIrOPUTMOB (CyMMHPOBaHUE
3JIEMEHTOB MacCUBa, COPTUPOBKA MAacCUBa, NepeOOpHbIE AITOPUTMBI, IBOMUHBIA MOUCK) U HNPUBOIUTH
IPUMEPbI HECKOJIBKUX aJITOPUTMOB Pa3HOM CIOXKHOCTH ISl PELICHUs OJHOM 3a/1a4H;

BJIaJICHUEC YHHBEPCAIBbHBIM SI3IKOM IPOrpaMMHUpPOBaHUs BbIcOKoro ypoBHs (Python, Java, C++,
C#), nmpencraBieHus MM O 0a30BbIX THUIAX JAHHBIX M CTPYKTYpax JaHHBIX, YMEHHE HCIOJIb30BaTh
OCHOBHBIE YIPABIAIOIIME KOHCTPYKIMHM, YMEHHME OCYIIECTBIATh aHAJIN3 IPEAJIOKEHHOM MpPOrpaMMbl:
OIpeNeNATh Pe3yibTaThl pa0OThI MPOrPAMMBI IIPH 3alaHHBIX UCXOIHBIX JAHHBIX, ONPENENATh, IPU KaKUX
UCXOJHBIX JIaHHBIX BO3MOXKHO IIOJIyYEHUE YKa3aHHBIX PE3yJbTaTOB, BBISABJIATH JAHHBIE, KOTOPbIE MOTI'YT
npuBecTM K omubOke B pabore mnporpaMmsel, (OPMYIMPOBATH HNPEAJIOKEHHS 10 YIy4IICHHIO
IPOrPaMMHOT0 KOJ1a;

YMEHHUE CO3/1aBaTh CTPYKTYPHUPOBAaHHBIE TEKCTOBbIE JOKYMEHTHI U JAEMOHCTPALIMOHHbBIE MaTE€PUaIIbI
C UCII0JIb30BaHUEM BO3MOXHOCTEN COBPEMEHHBIX MPOTPAMMHBIX CPEACTB U 00JAUHBIX CEPBUCOB;

YMEHHUE UCMOJIb30BATh IEKTPOHHBIE TaOIUIbI Ul aHAIM3a, IPEICTaBICHUS U 00pabOTKH JaHHBIX
(BKJIFOUAs] BBIYHMCIICHHE CYMMBI, CPEAHEr0 apu(hMETHIECKOT0, HAauOOIBIIET0 U HAMMEHBIIETO 3HAYCHUH,
pellleHHe YpaBHEHWH, BHIOOp ONTUMAJIbHOIO pELICHUs, NOA0O0p JUHMM TpeHJa, pelleHHe 3aaay
IPOrHO3UPOBAHUS).

B mponecce nzydenus kypca MHPOpMAaTUKU yriiyOJaEHHOTO ypoBHA 6 11 knacce o0ydaromuMucs
OyIyT JOCTUTHYTHI CIEIYIOIINE MTPEAMETHBIE PE3YIbTAThL:

YMEHHUE CTPOUTh HEPABHOMEPHBIE KO/IbI, IOMYCKAIOIINE OJHO3HAUYHOE JEKOIMPOBAHHE COOOILEHHI
(mpeduKCHBIE KOABI), HCIOJB30BaTh IPOCTEHIINE KOJABI, KOTOPHIE MO3BOJSIOT OOHApYXHWBAaTh H
UCIIPABIIATh OIIMOKH MPH Mepeiaye JaHHbIX, CTPOUTh KO/, 00eCIeUYBaIOIINN HAMMEHbBIIYI0 BO3MOXKHYIO
CPEJHIOI0 JUIMHY COOOIEHNUS NPU U3BECTHON YaCTOTE€ CUMBOJIOB, OSICHATh MPUHLUIIBI Pa0OTHI MPOCTHIX
AJITOPUTMOB C)KaTHS IaHHBIX;

YMEHME pelaTh aJrOpUTMUYECKUE 3a/layM, CBSA3aHHbBIE C aHAJIU30M rpadoB (3a1a4Ml MOCTPOCHUS
ONTUMAJILHOTO NMYTH MEXJy BepIIMHAMH Tpada, onpeaeseHHs KOJIMYECTBA Pa3IMYHBIX MyTeH MexXIy
BEpILIMHAMU OPUEHTHUPOBAHHOIO AI[MKIMYECKOro rpada), yMEeHHE UCIOIb30BaTh JIEPEBbS MPU aHAIIN3E U
HOCTPOCHUU KOJIOB U JUI MPEACTaBICHUS apU(PMETUUECKUX BBIPAXKEHUH, IIPU PELICHNUH 3a/1a4 TIOUCKa U
COPTUPOBKH, YMEHUE CTPOUTH JAEPEBO UTPHI MO 3aJaHHOMY aIrOpPUTMY, pa3padaThiBaTh U 0OOCHOBBIBATH
BBIMTPBILIHYIO CTPATETHIO UTPHI;

yMEHHME pa3pabaTbiBaTh M pPEAJU30BbIBaTh B BHUJAE NpOrpaMM 0a30Bble alrOPUTMbI, YMEHHE
UCIIOJIB30BaTh B IpOrpaMMax JaHHBIE DPA3JIMYHBIX TUIOB C yY4ETOM OrPAaHWYEHUM Ha JUAla3oH X
BO3MOXKHBIX 3HAUEHUH, MPUMEHTHh NPU PELICHUU 33/a4 CTPYKTYpPbl JaHHBIX (CIHMCKH, CIOBapH, CTEKH,
ouepeaM, JEepeBbsi), MCIOJIB30BaTh ©Oa30Bble ONEpalMM CO CTPYKTYPaMU JaHHbBIX, HPUMEHSATbH
CTaHJapTHbIE U COOCTBEHHBIE MOAIPOrPaMMBbI st 00pabOTKM YMCIOBBIX JAHHBIX U CUMBOJIBHBIX CTPOK,
UCMOJIb30BaTh MpU pa3paboTKe MporpamMMm OHUOIMOTEKM MOANPOrpaMM, 3HaTh (YHKIHMOHAJIbHbIE
BO3MO>KHOCTH HMHCTPYMEHTAIbHBIX CPEACTB CPEbl pa3padOTKH, YMEHHE UCIIOIb30BaTh CPEACTBA OTIIAIKN
IIPOrpaMM B CpeJie MPOrPaMMHUPOBAHUS, YMEHUE TOKYMEHTHPOBATh IPOTPaMMBbl;

YMEHHE CO3/1aBaTh BEO-CTPAHUIIBI;

BJIaJICHHE OCHOBHBIMHU CBEJICHUSIMM O 0a3ax JaHHBIX, UX CTPYKTYpPE, CPEACTBAX CO3JaHUS U PaOOTHI
C HUMH, YMEHHUE HCII0NIb30BaTh TaOJUYHbIE (PEeNILUOHHbIE) 0a3bl JaHHBIX (COCTaBIAThH 3alpoCchl B 0azax
JTAHHBIX, BBIIOJHATH COPTHPOBKY M TOMCK 3amucedl B 0a3e JaHHBIX, HAMOJIHATH pa3pabdoTaHHyO 0azy
JTAaHHBIX ) U CIIPABOYHBIE CUCTEMBI;

YMEHHE HCHOJb30BaTh KOMIIBIOTEPHO-MAaTeMAaTHYECKUE MOJEIM JJs aHalu3a OOBEKTOB U
npoueccoB: (GopMynHpoBaTh LIE€Ib MOJECIWPOBAHUS, BBINOIHATh aHAIM3 PE3yJbTAaTOB, MOJYYEHHBIX B
X0JIe MOJICJIMPOBAHMs, OLIEHUBATh COOTBETCTBUE MOJIEIIM MOAEITUPYEMOMY OOBEKTY WM IpoLeccy,
MPEJICTaBIISITh PE3YJIbTaThl MOIETUPOBAHUS B HATJISITHOM BU/IE;



YMEHHUE OPTaHU30BBIBATH JTHYHOE WH(POPMAIIMOHHOE TIPOCTPAHCTBO C MCIIOJIE30BAHMEM Pa3IMIHBIX
CpeAcTB IHU(POBBIX TEXHOJOTWH, MOHMMAHHE BO3MOXXHOCTEH IHM(POBBIX CEPBHCOB IOCYIAapPCTBEHHBIX
yCIIyr, UG POBBIX 00pa30BaTEIbHBIX CEPBUCOB;

IMOHUMAaHHUEC OCHOBHBIX IIPUHIIUIIOB pa6OTbI, BO3MOXKHOCTE U OrpaHu4CHus MNPHUMCHCHUA
TEXHOJIOTUH MCKYCCTBEHHOTO WHTEIUICKTa B PA3JIMYHBIX 00JACTSAX, HAJIUYUE IPEICTABICHHA O Kpyre
pelraeMbIX 3amad  MallMHHOTO OO0yd4eHws (paclio3HaBaHUs, KilacCHU(DUKAMM W TMPOTHO3ZUPOBAHUS)
HAJIMYME TMPEJCTABICHUA 00 WCIOJIb30BAHUU HWH(POPMALMOHHBIX TEXHOJOTHA B  pa3IMYHBIX
npodeccuoHaIbHBIX Chepax.

Cucrema OLICHKHU JOCTHIKEHUS IJIAHUPYEMBIX pe3yabTaToB 1o npeametry «Madpopmaruka» 10-11
(yrmyOneHHBIH YPOBEHD) OPTaHHU3YeTCsl B COOTBETCTBUH C METOINYCCKUMU PEKOMEH IAIHSIMH
so soo informatika 2024.pdf



https://edsoo.ru/wp-content/uploads/2024/12/so_soo_informatika_2024.pdf

TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne HaumeHoBaHue pa3aesioB U TeM Kommiecrso qacm;( I eKTpOHHbIE (HPPOBBIE)
w/m MpoTpaMmet Beero pgﬁﬂoTTI::ﬂbele p;’ﬁz:)l;:l‘leCKﬂe oﬁpasol:saTenbﬂble pgcypcbl
Pa3gen 1. IludgpoBasi rpaMOTHOCTH
11 Komrsrotep - yHHBepcaibHOE YCTPOUCTBO 6

00pabOTKH JaHHBIX

1.2 [IporpammHOe oOecnieueHme 6
13 KommnbroTepHsle cetu 5
14 WudopmannonHas 6e301macHOCTh 7 2
HUroro no paznmery 24
Paznen 2. Teopernueckue 0CHOBbI HH(OPMATUKH
2.1 [pencraBnenne nHpopManny B KOMITBIOTEPE 19
2.2 OCHOBEI aTeOpHI JIOTUKA 14
2.3 KomnerotepHas apupmeTrka 7
Hroro no pazmery 40
Pa3gen 3. AropurmMsl M IpOrpaMMHpOBaHe
3.1 Beenenwne B mporpaMMupoBaHue 16 1
3.2 BcnomorarensHbIe alrOpUTMBI 8 2
3.3 UuncneHHbIe METOIBI 5 3
3.4 AnropuTMBI 00pabOTKH CHMBOIBHBIX JaHHBIX 5 1
3.5 AnropuT™MBI 00pab0OTKH MAaCCHBOB 10 6
Hroro no pazneny 44
Pasnen 4. UudopmaniuoHHbIe TEXHOJOTHH
4.1 O0paboTKa TEKCTOBBIX IOKYMEHTOB 6 3
4.2 AHanu3 1aHHBIX 8 5
Hroro no pazneny 14
HaszBanue moayJis
PesepBHOE BpeMst 14
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 0 27




11 KJTACC

KoandecTBo yacoB

Ne HanmenoBaHme pa3aesioB H TeM
n/n IPOrpaMMBbI Beero KonrtpoabHabie IIpakTHyeckue DJexkTpoHHbIe (11(pPOBLIE)
padoTHhI padoThI o0pa3oBaTeIbHBIE pecypchl

Paznen 1. Teopernueckune 0oCHOBBI HH(pOPMATHKHI

11 Wudopmanns u nHGOPMAILIIOHHBIE TIPOLECCH 10 3

1.2 MonenupoBaHue 8 2

HUroro no paznmery 18

Paznen 2. AIropuTMbl ¥ NIpOrpaMMHUPOBaAHUE

2.1 DJeMeHTHI TEOPUHU aJITOPUTMOB 6 1

2.2 ANTOPUTMEI B CTPYKTYPHI TaHHBIX 28 10

23 OCHOBBI 00BEKTHO-OPUEHTUPOBAHHOTO 16 5
POrpaMMHUPOBAHUS

Hroro no pasnery 50

Paspnen 3. UndopmanuoHHble TEXHOJIOTHH

31 KomnbroTepHO-MaTeMaTHYeCKOE 8 3
MO/JICIIMPOBaHNE

3.2 ba3er maHHBIX 10 4

3.3 Beb-caiiTel 14 4

3.4 Komnerorepras rpaduka 8 5

3.5 3D-monenupoBaHue 8 3

Hroro no pazmery 48

PesepBHOE Bpems 20

OBLIEE KOJIMYECTBO YACOB I10 I[TIPOI'PAMME 136 0 40




IMPOBEPAEMBIE HA EI'D IIO THO®OPMATHUKE TPEBOBAHMUSA K PE3YJIbTATAM
OCBOEHHSA OCHOBHOM OBPA3OBATEJBbHOM TPOT'PAMMBI CPEJTHET'O OBIIETO
OBPA3OBAHUA

Kon
NpoBepPseMoro
TpeOOBaHUs

IIpoBepsiemble TpedOBaHNS K MpeIMeTHBIM pe3yJbTaTaM 0CBOEHHsSI OCHOBHOIi 00pa3oBaTebHOM
NPOrpaMMBbl cpeHero oduiero o6pa3oBaHus

1.

11

1.2
13

3namo (nonumams)

IToHUMaHHe OCHOBHBIX MPHHIMIIOB YCTPOHCTBA M (PYHKIIMOHUPOBAHHS COBPEMEHHBIX CTAI[MOHAPHBIX H
MOOWJIBHBIX KOMITBIOTEPOB; TEHACHIUI Pa3BUTHS KOMITBIOTEPHBIX TEXHOJIOTHIA; BJIaJ€HHE HABBIKAMH
paboThl ¢ ONEepPalMOHHBIMA CHCTEMaMH WM OCHOBHBIMH BHIaMH MPOTPAMMHOTO O0eCmedeHus st
pelieHust yueOHbBIX 3a/1a4 10 BRIOPAHHON CHeUaTH3aluK

Hanwune npencrapnenuii 0 6a30BbIX TPUHIIAIIAX OPTaHU3AINN M (YHKIIMOHUPOBAHHMS KOMITBIOTEPHBIX
cereit

[ToHMMaHNE OCHOBHBIX MPHHIMIIOB AUCKPETH3ALNH PA3IHMYHBIX BUAOB HH(OPMAINN

1.4

[ToHnmaHnme 6a30BBIX aJrOPUTMOB OOPAOOTKHM YHMCIOBOW M TEKCTOBOW MH(OpMAIMH (3alUCh YHCEN B
MO3ULIMOHHOW CHCTEME CUHUCIIEHHs, JEIMMOCTh LIENbIX YHCEN; HaXO0XJCHHE BCEX MPOCTHIX YHUCEN B
3alaHHOM [HMama3oHe; 00paboTka MHOTOpPAa3psAHBIX IENBIX YHCEN; aHaJN3 CHMBOIBHBIX CTPOK H
NPYTHX), aITOPUTMOB TIOMCKAa H COPTHPOBKH

15
1.6

1.7

1.8

3HaHKe QYHKIMOHAIBHBIE BO3MOKHOCTH HHCTPYMEHTAIIBHBIX CPEJICTB CPEIIbl Pa3pabdOTKH

BJ'Ia,I[eHI/IC OCHOBHBIMHU CBCACHHAMU O bazax JaHHBIX, UX CTPYKTYpPE, CPCACTBAX CO3JaHUA U pa60TLI C
HHUMU

[loHrMaHWe BO3MOXXKHOCTEH M OrpaHHYCHHI TEXHOJOTHH HCKYCCTBEHHOTO MHTEJUICKTa B PasiIMYHBIX
00NacTAX; HaM4YKe TPEACTABICHHUI 00 MCIONB30BAaHUN WH()OPMALIMOHHBIX TEXHOJIOTHI B Pa3sIMYHBIX
mpodecCHOHANBHBIX cepax

BrnaneHne TeopeTHYECKMM aIaparoM, IO3BOJIIOIINM OCYIIECTBIISATh MPEACTAaBICHUE 3aIaHHOTO
HATypaJbHOTO YHCIAa B Pa3IMYHBIX CHCTEMax CUHCIICHUS; BBIIONHATH NMPeoOpa30BaHUs JIOTHYECKUX
BBIPDOKCHUM, MCHONB3Ysl 3aKOHBI aiureOpbl JOTUKH; ONPEAEATh KpaTdailnid IyTh BO B3BELICHHOM
rpade 1 KOJIMYECTBO MyTeH MEXLy BEpIIMHAMHI OPHEHTHPOBAHHOTO allMKINIECKOro rpada

Ymems

2.1

YMeHHe HCHOIb30BaTh KOMIBIOTEPHO-MAaTeMaTHUYECKUE MOJIENIN JJI aHajlu3a OOBEKTOB U IPOILIECCOB:
dbopmynupoBaTh 11e1b MOJCTUPOBAHUS, BBITIOJHATH AaHAJIW3 PE3yJbTAaTOB, MOJYYEHHBIX B XOe
MOJICIUPOBAHMSA; OLEHUBATH aJCKBAaTHOCTh MOJEIH MOJCTHPYyeMOMY OOBEKTY WM TpPOILECCY;
MPEJICTaBISTh PE3YNbTAaThl MOJCIMPOBAHNUS B HATJISTHOM BHJIE

2.2

2.3

24

2.5

2.6

2.7

YMenue kinaccuuUIMpoBaTh OCHOBHBIE 33/1a4M aHAJIN3a JaHHBIX (IPOTHO3UPOBaHKE, Kiaccudukanms,
KJIacTEepH3allks, aHaJIW3 OTKIOHEHMH), IMOHMMAaTh IIOCJIEOBAaTEIbHOCTh PEIICHUS 3a/4ad aHalIu3a
JIAaHHBIX: cOOp MEPBUYHBIX JAHHBIX, OUYMCTKA W OLIEHKA KauecTBa JAHHBIX, BBIOOp W (MJIM) MOCTPOCHHE
MOJIeNH, TpeoOpa3oBaHne JaHHbBIX, BU3yaIH3alUs JaHHBIX, HHTEPIPETAIs Pe3yIbTaTOB

YMenue onpenensath MHGpOpManMOHHBIH 00bEM TEKCTOBBIX, IpaMYecKMX W 3BYKOBBIX IAaHHBIX HPHU
3a/IaHHBIX TapaMeTpax JUCKPETH3aluu. YMEHHUE OIPEIENATh CPEIHIOI CKOPOCTh IEpelayd JaHHbIX,
OIICHUBAaTh M3MEHEHHE BPEMEHM MepeAaydl NMpH HW3MEHEHMH HH()OPMAIMOHHOTO 00BEMa IaHHBIX H
XapaKTEPUCTUK KaHaJa CBSI3U

Ymenne CTPOUTH KO, O6€CH€‘II/IBaIOHII/Iﬁ HAaMMCHBIIYIO BO3MOXKHYIO CPEIHIONO UIMHY COO6H.[CHI/I$I npu
HU3BECTHOM 4aCTOTE CUMBOJIOB

VYMeHHne HCHoJIb30BaTh pyu peuicHruH 3aaav CBOICTBa HOSHHHOHHOﬁ 3allMCU 4YHCCJI, aJITOPUTMbIL
MNOCTPOCHHUA 3alluCu 4YucCjiia B HOSI/IL[I/IOHHoﬁ CHUCTEME CYHUCIICHUA C 3aJaHHBIM OCHOBAHHUEM H
IMOCTPOCHUS YUCJIa IO CTPOKE, couepmameﬁ 3alliuCh 3TOro 4ucia B HO3I/IIII/IOHHOI71 CUCTEMEC CUHCJICHMUA C
3aJaHHBIM OCHOBAHHUEM;, YMCHUEC BBITIOJTHATH apl/l(i)MeTI/I‘IGCKI/Ie ornepanru B IMO3UIIMOHHBIX CHUCTEMAX
CUHCJICHUA

Ymenne CTPOUTDH JIOTUYCCKOC BBIPAKCHUC B ﬂI/ISLIOHKTHBHOﬁ U KOHBbIOHKTHBHOM HOPMAaJIbHBIX (bopMax
Io 3aﬂaHHOI>'I Ta6J'II/IL[C HUCTUHHOCTH, UCCJICA0BATH 00J1aCTb UCTUHHOCTH BbICKa3bIBaHUs, COACPIKALICTO
TMEPEMECHHBIC,; pCIIAaTh HECIIOKHBIC JIOTHICCKUC YPABHCHUSA

Ymenne peuiaTth AJropuTMHUYCCKUE 3aJa4, CBA3aHHBIC C aHAJIM30M l"pa(l)OB (33)1&‘11/1 MOCTPOCHUA

ONTHMAJIFHOTO MYTH MEXIY BepLUIMHaMu rpada, orpeaeseHus] KOJIUIeCTBa Pa3InUHbIX ITyTeH MexIy
BEpIIMHAMHU OPUEHTHPOBAHHOTO ALMKIMYECKOro rpada)

2.8

YMeHue WCHONB30BAaTh [EpeBbs MPH AaHAIW3E€ M TOCTPOCHHH KOJOB W JUIA TIPEICTABICHUS
apu(MeTHYECKUX BBIPAKEHHH, MIPU PELICHUH 3a/1ad TIOMCKAa U COPTHPOBKH; YMEHHE CTPOWTH JEPEBO
UTPBI 110 33/IaHHOMY JITOPUTMY; pa3padaThiBaTh 1 0OOCHOBBIBATH BBHIMIPHIIIHYIO CTPATETUIO UTPBI




2.9

Ymenue AHAJIU3UPOBATH AJTOPUTMBI C HCIIOJB30BAHUCM Ta6J'II/IIl TpaCCUPOBKU; ONPCACIATH 0e3
HCHOJIb30BaHUA KOMIIBIOTEpA PE3YJIbTAThI BBIMMOJHCHUS HCECJIOKHBIX MPOTrpaMM, BKIIOYAKOMIUX HUKIIbI,
BCTBJICHUSA U MOAIIPOrpaMMBbl, TPU 3a IaHHBIX UCXOAHBIX JaHHBIX

2.10

211

212

2.13

YMeHHE ONpEeersTh CI0KHOCTh H3yIaeMbIX B Kypce 0a30BBIX alTOPUTMOB (CyMMHPOBAaHHE 3JIEMECHTOB
MacCHBa, COPTHPOBKA MaccuBa, NepeOOPHBIE aITOPUTMBI, ABOMYHBIA IOWCK) W NMPHBOAUTH IPHMEPEI
HECKOJIbKUX aJITOPUTMOB PAa3HOM CIOMKHOCTH AJIS pellIeHuUs] OAHOM 3a1auu

Briasenie yHUBEPCAIBHBIM SI3IKOM IIPOrpaMMHpOBaHus Bbicokoro yposas (Ilackams, Python, Java,
C++, C#), mpencraBneHUsIMA O 0a30BBIX THIIAX JAHHBIX M CTPYKTYPax JaHHBIX; YMEHHE HCIIOJIH30BAThH
OCHOBHBIC YIPABISIONIME KOHCTPYKLIUH; YMEHHE OCYIISCTBIIATH aHAJIM3 NPEATIOKEHHOH NPOTrpaMMBL:
OIIPeNeIATh Pe3yJIbTaThl PabOTHl MPOrpaMMbl IPH 3aTaHHBIX HCXOOHBIX JaHHBIX; OIPEACISATh, IPH
KaKUX MCXOJHBIX JIAHHBIX BO3MOKHO IOJIy4EHHE YKA3aHHBIX PE3yJIbTaTOB; BBISBISATH JIaHHBIC, KOTOPHIC
MOT'YT TPHBECTH K OLIMOKE B pabOTe MporpaMMsbl; (GopMynuMpoBaTh NPEATIOKEHHS IO YIyYLICHHIO
MPOrpaMMHOTO KOJia

YMeHue peanu30oBbIBaTh HA BBHIOPAHHOM JUIS M3YUYCHHUs SI3bIKE MPOrPAMMUPOBAHUSI BHICOKOTO YPOBHS
(ITackanms, Python, Java, C++, C#) TumoBble anroputMbl OOpabOTKM YHCEN, YHCIOBBIX
MOCJICIOBATEILHOCTEH M MAaCCHBOB: INPEJCTABJIICHUE YKCIa B BHIC HA0Opa MPOCTBIX COMHOMXHTEICH;
HAXOXKJCHUC MaKCHUMAalTbHOM (MUHHMAJBHOW) IU(PHI HATYPATBHOTO YHCJA, 3alIUCAHHOTO B CHCTEME
CUMCJICHHS C OCHOBaHHEM, HE TpeBbIaomuM 10; BBIUKCICHHE OOOOINEHHBIX XapaKTEPUCTUK
JJIEMECHTOB MAacCHBa WJIM YHCJIOBOW IIOCJICAOBATCABHOCTH (CYMMBI, MPOHU3BEACHUS CPEIHETO
apu(PMETHYSCKOTO, MHHHUMAJIbHOTO W MaKCHUMAJIbHOTO 3JICMEHTOB, KOJHYECTBA 3JICMCHTOB,
YIOBIECTBOPSIONIMX 3aJJaHHOMY YCIIOBHIO); COPTHPOBKY JJIEMEHTOB MAacCHBA; YMEHHE HCIIONB30BaTh B
OporpamMMax JaHHbIE PA3IMYHBIX THIIOB C Y4ETOM OrpaHMYEHHH Ha JMANa30H MX BO3MOXHBIX
3HAYEHHH, MPUMEHATh [PU PEIICHUU 33]a4 CTPYKTYphl JAHHBIX (CIIUCKH, CIIOBAPU, CTEKH, O4EPE.IH,
JIepeBbsl); IPUMEHSTh CTAHIAPTHBIC U COOCTBEHHBIE TTOANPOTrPAMMBI [l 00paOOTKH YMCIIOBBIX JTAHHBIX
U CUMBOJIBHBIX CTPOK; MCIOJIB30BaTh MPH pa3paboTKe MporpaMM OHOIHOTEKH MOINPOrpaMM; YMEHHUE
MCIIOJIb30BaTh CPEJICTBA OTIIAAKH POrPaMM B Cpe/ie MPOrpaMMUPOBAHUSI

YMeHHe HCHONb30BaTh AIICKTPOHHbBIC TAOMMIBI Ui aHAIKM3a, HPEICTABICHUS M OOpPaOOTKH JaHHBIX
(BKITFOUAst BBIOOD ONTHUMAIBHOTO PEIICHHS, TOAOOP JTHHUHU TPEHAA, PEIICHHE 3a/1a4 MPOTHO3UPOBAHUS);
yMEHHE HCIOJIb30BaTh TAOMHYHbIC (PENSIIMOHHBIC) 0a3bl JAHHBIX M CIIPABOYHBIC CUCTEMBI

214

YMeHHe OpraHu3OBHIBATH JIMUHOE HWH(QOPMAIMOHHOE IMPOCTPAHCTBO C HCIOJIB30BAHUEM Pa3INYHBIX
cpeAcTB IM(POBBIX TEXHOJIOTHI; MOHUMAaHNWE BO3MOKHOCTEH IM(POBBIX CEPBUCOB TOCYAAPCTBEHHBIX
ycIyT, TA(POBBIX 00pPa30BaTEIbHBIX CEPBHCOB




INEPEYEHD 2JIEMEHTOB COAEPKXAHMUSA, ITPOBEPAEMBIX HA EI'I 110

HHO®OPMATHUKE
Kon IIpoBepsieMblii 31eMeHT COJIePKAHUS
1 Hudposas rpaMOTHOCTH
11 OCHOBHBIE TEH/ICHIIUU Pa3BUTHsI KOMIIBIOTEPHBIX TE€XHOJIOTUH. [lapanienbHble BEIUUCICHHUS.
) MHoronpoIeccopHbie CUCTEMEBI. PacripeieIéHHBIC BEIYMCIUTEIBHBIC CUCTEMBI U 00pa00TKa OOJBIINX JAHHBIX
[IpuHIMOBI TOCTPOEHUS U amnmapaTHble KOMIIOHEHThl KOMIBIOTEpHBIX ceTeil. CereBble MpoTOKONBL. CeTh
1.2 Wurepuer. Anpecanus B cetu Mutepuet. [Ipotokossl creka TCP/IP. Cucrema momenusix uMéEH. Paznenenue |P-
CETH Ha MOJICETH C MOMOIIBI0 MACOK MOJICeTeH
13 QaiinoBast cucrema. [lomck B (¢aitmoBoit cucreme. I[IpHHIMIIBEI pa3MemieHWs W WMEHOBaHUS (ailloB B
' noaroBpeMeHHoM namsty. [11adnoHs! 1i1st onrcanus rpymn (Gaiios
14 CkopocThb Tepenadn JAaHHBIX. 3aBHCHMOCTh BPEMEHH Iepeladyd OT HH(POPMAIMOHHOTO 00BEMa MAaHHBIX W
' XapaKTepUCTHK KaHANa CBA3U
15 [udposanue nanupx. CUMMETpUUHBIC U HecuMMeTpuuHbIe UGpbL. [udpsr npoctoit 3amensr. udp Ie3aps.
' udp Bmxenepa. Anroputm mmdpoBanus RSA
16 Kopl, mo3Bosistolre 00HAPYKUBATh U UCTIPABIATH OIIMOKH, BOSHUKAIOIIKE [IPH Tepenade JaHHbIX. PaccTosHue
' Xommunra. KogupoBanue ¢ mosropennem 6utoB. Koasl XoMmuHra
2 TeopeTndeckre OCHOBBI HHPOPMATHKA
JBon4HOE KOmUpoBaHHE. PaBHOMEpHBIC M HEpaBHOMEpHBIE KOZBI. JleKoanpoBaHHE COOOIICHHH, 3aliCaHHbBIX C
21 MTOMOIIEI0 HEPaBHOMEPHBIX K0J0B. Ycioue Pano. [locTpoeHNEe 0THO3HAYHO AEKOAUPYEMBIX KOJIOB C IIOMOIIBIO
Jepena
Teopernueckue MOAXOBI K OIICHKE KOJUUECTBA MH(pOpManuu. EAUHUIBI H3MEPEHHS KOJIMYECTBA HH(OPMAIIHH.
2.2 AndaBuTHBIH TOAXOJ K OIEHKEe KonmdecTBa HH(popMaruu. 3akoH aIIuTHBHOCTH WHpopmanuu. Dopmyna
Xaptmn. Uadopmanus u BepostHocTh. @opmyna IllerHoOHA
Cucrembl cuucieHus. Pa3BEpHyTas 3amuch IENbIX W APOOHBIX YHUCEN B MO3UIMOHHOW CUCTEME CUUCIICHHS.
CBoiicTBa MO3UIIMOHHON 3alUCH YKCJA: KOJIMYECTBO NU(pP B 3aMUCH, MPU3HAK JCIUMOCTH YKCIa Ha OCHOBAaHHUE
CHCTEMBI CYHCJICHHUSA. ANTOPUTM IEPEBOAA LEIOTO YHUCia U3 P-HIHON CHCTEMBI CUUCICHHS B JECATUYHYIO.
2.3 AJNTOpUTM TIepeBola KOHEYHOH P-wuHOW nApoOM B HECATHYHYIO. AJTOPUTM IEpeBOAa IIEJOr0 YHcia U3
JNECATUIHON cUcTeMBl cuuciieHus B P-wunyto. IlepeBon koHeUHOH mecsaTmdHON npodu B P-munyro. J[BomdHas,
BOCBMEPHYHAS U IIECTHAIIATCPUIHAS CHCTEMBI CUHCIICHUS, CBA3b MEKAY HUMU. ApUPMETHICCKHE OTEPaIlii B
MTO3UIIMOHHBIX CHCTEMAaX CUUCIICHHS
24 TpownyHasi ypaBHOBEIICHHAS] CHCTEMAa CUHCIICHUS. [IBONYHO-TeCATHYHAS CUCTEMa CUMCIICHHS
25 Komuposanue texctoB. Komuposka ASCII. Oxnobaiitasie koauposku. Crangapt UNICODE. Koauposka UTF-8.
' Omnpenesnenne HHOOPMAITHOHHOTO 00bEMa TEKCTOBBIX COOOIICHU
KommpoBanue wm3o0paxkennit. OueHka WHPOPMANUOHHOTO O0BEMa TpapUUECKUX IaHHBIX MPH 3aJaHHBIX
26 paspemieHnd u TIyOMHEe KoaupoBaHus 1BeTa. LlBetoBbie Moxenu. KonmupoBanuwe 3Byka. OreHka
' HHPOPMAIIMOHHOTO 00BEMA 3BYKOBBIX JAHHBIX MPH 3aJaHHBIX YaCTOTE AMCKPETH3AIUU U Pa3PAIHOCTH
KOJIUPOBAHUS
Anrebpa gmormku. [loHATHE BBICKa3bIBaHHA. BbIcKa3biBaTenbHBIE (GOpMBI  (TpenukaTel). KBaHTOPHI
CYIIECTBOBAHUS U BCEOOIITHOCTH.
Jlornueckue onepanuu. Tadmuiubl nctuHHOCTH. Jlorndeckue BoipaxkeHus. Jlormdeckue Toxxaectsa. Jlormueckue
27 omnepaluy 1 onepanyy HaJ MHOKECTBAMU.
' 3aKoHBI anreOpsl JIOTHKH. DKBUBAJICHTHBIE ITPe0Opa30BaHuUs JOTMYECKUX BhIpakeHUH. Jlornueckue ypaBHeHUS U
CUCTEMBI YPaBHEHUH.
Jlormueckue GyHKIHH. 3aBUCUMOCTh KOJIMYECTBA BO3MOXKHBIX JIOTHUECKUX (YHKIIMNA OT KOJHYECTBA aPTyMEHTOB.
Kanonmdeckue (hopMBbI JIOTHIECKHAX BBIPAKCHUH
28 CoBepilieHHbIE TU3bIOHKTUBHBIE KOHBIOHKTUBHBIE HOPMAJIbHBIE (DOPMBI, aJITOPUTMBI UX TIOCTPOEHUS 1O TaOJIHIIE
' HWCTUHHOCTH
Jlornyeckue sneMeHTHl B cocTaBe kommbiorepa. Tpurrep. Cymmarop. MHoropaspsiaseiii cymmarop. [loctpoenue
2.9 CXEeM Ha JIOTUYECKUX DJIEMEHTaX 10 3aJaHHOMY JIOTHYECKOMY BBIPAKECHHIO. 3aITUCh JJOTHYECKOTO BHIPAKECHHS TI0
JIOTUYECKOU cxeme
Mogemu u moxpenupoBanue. llemu MmonenupoBaHUs. ANEKBATHOCTh MOJEIH MOJCIHPYEMOMY OOBEKTY HWIIH
210 npoueccy. @opmanuzanus NPUKIaJIHbIX 33]a4.
' [IpencraBneHne pe3ylbTaTOB MOJCITUPOBAHUS B BHUJAC, YIOOHOM JUIS BOCIPHSATHSA 4YeJIOBEeKOM. [ padudeckoe
MIpeICTaBIeHUE JaHHBIX (CXeMbI, TaOIHIIBI, TPAPUKH).
211 [IpencraBnenue 1enblXx yucesl B MaMsITH KommbloTepa. OrpaHUYEHHOCTb JAMAla3oHa 4HCel NpU OrpaHUYECHUU
' KomvecTBa paspsnoB. [lepenonHeHue paspsaHOil ceTku. Be33sHakoBbIE M 3HAKOBHIC JaHHBbIC. 3HAKOBBINA OWT.




JIBOWYHBIN JONOTHUTENBHBIA KO OTPULATEIbHBIX YUCEI.
[To6uroBeie nornueckue onepanuu. Jloruyeckuii, apupmernuecknid U uukiandeckuii casury. Llndposanue c
TIOMOLIBIO TOONTOBOM onepauuu «uckmoyvaronee MJIN»

2.12

2.13

2.14

2.15

HpeZ[CTaBHeHI/IC BEIIECTBECHHBIX YHUCEJI B IMaMATU KOMIIBIOTEpPA. 3Ha‘-IaH_[aﬂ JacTb W NOPANOK YHCIIa. I[I/IaHaBOH
3HAYCHHMN BCIICCTBCHHBIX YHCCII. HpO6JICMI>I XpaHEHHSA BCHICCTBCHHBIX YHCEJI, CBI3aHHBIE C OIPAHUYCHUEM
KOJIM4YECTBa pPa3psaaoB. Brinmonnenue onepaunﬁ C BCHICCTBCHHBIMH 4YHUCJIaMH, HaAKOIUICHHC OIIHOOK npu
BBIYUCIICHUAX

I'padpsr. OcHoBuble momATHSA. Bumsr rpados. Ommcanme rpadoB ¢ MOMONIBI0 MAaTPHI[ CMEKHOCTH, BECOBBIX
MaTpHll, CHICKOB CMEKHOCTH. PeleHne anropuTMHIECKUX 3a/1a4, CBA3aHHBIX C aHAIM30M Irpados (mocTpoeHne
ONITHMAJIBHOTO ITyTH MEXy BepIIMHAMU Tpada, onpeaeeHne KOINIeCTBa Pa3INIHbIX ITyTeH MEXIy BEPIINHAMH
OPHEHTHPOBAHHOT'O ALUKJINYECKOTO rpada)

Hepesrs. bunapnoe nepeBo. [lepeBps momcka. CrocoOwsr o0xoma nepema. [IpemcrtaBieHume apuMETHUECKUX
BBIpaKCHUII B BHAE aepeBa. Mcmomp3oBaHme rpadoB M AEPEBHEB NPH ONUCAHUM OOBEKTOB M IPOIECCOB
OKPYXKAIOIIEro MUpa

JI¥CKpeTHBIE UTPHI IBYX HTPOKOB C IOJHOW nH(popManueit. [loctpoeHne nepesa nmepedopa BapruaHTOB, ONTUCAHHE
CTpaTeruy Urpsl B TaONM4HON popMe. BEIMTPHIIIHBIE U TPOUTPHIIIHBIC TO3UINH. BRIUTPHIIIHBIE CTPATETHH

2.16

Cpe)ICTBa HNCKYCCTBCHHOI'O HHTECJIJICKTA. I/IL[GHTI/I(IJI/IKH.L[I/IH U TIOUCK 1/1306pa>1<eH1/H71, pacrio3HaBaHUC JIMII.
Hcnonp3oBanue MeTOIOB HNCKYCCTBCHHOT'O HHTCJUICKTA B 06yqa101111/1x cuctemax. Mcmonp30BaHHE METOHOB
HNCKYCCTBCHHOT'O MHTCJIJICKTA B pO6OTOTeXHI/IKe. I/IHTCpHeT Bemeﬁ. HeﬁpOHHHe CCTHU

3.1

AJNTOPUTMBI U IPOTPaMMUPOBaHHE
dopmanuszanus NOHATHA anropurMa. MammnHa TelOpHHra KaK yHUBEpCalbHasi MOJIENb BRIYUCICHHN

3.2

OmueHKa CIIOKHOCTH BBIYHCICHUH. BpeMs paboThl 1 00BEM HCHONB3yeMON MaMsITH, UX 3aBUCHMOCTh OT pasMepa
UCXOIHBIX JaHHBIX. OIEHKa aCHUMNTOTHYECKOW CIO0XKHOCTH aJITOPUTMOB. AJNTOPUTMBI ITOJMHOMHAIBHOMN
cnoxkHoctu. Ilepebopubie anropuT™el. [IpuMepsl pasIMYHBIX AJITOPUTMOB PEINCHMS OXHOHM 3a1aud, KOTOpPBIE
HMEIOT Pa3JINIHYIO CI0XKHOCTb

3.3

OmnpeneneHre BO3MOXKHBIX PE3yJIbTaTOB pabOTHl MPOCTEHIIMX alrOPUTMOB YIPABICHUS HCIOIHUTEISIMH U
BBIUUCIIUTENBHBIX alropuTMOB. OrmpeneneHue HCXOAHBIX HAHHBIX, MPH KOTOPBIX alrOPUTM MOMKET JaTb
TpeOyeMBbIii pe3yIpTaT

3.4

AsnropuT™Mbl 00pabOTKHM HATYPAIBHBIX YHCEN, 3AMHUCAHHBIX B TMO3MI[HOHHBIX CHCTEMaX CUHCICHHUS: pa3OueHue
3aIMCH YHUCIIa HA OTACNbHBIC IU(PHI, HAXOKIACHHES CYMMBI M MPOU3BEACHUS (P, HAXOXKICHHE MaKCUMAIbHOM
(MHHEMAITBHOMW) TIH(PBL.

[pencraBneHne Yucia B BHIAEC HA00pa MPOCTBIX COMHOXKHTEICH. AITOPUTM OBICTPOrO BO3BEACHHUS B CTCIICHb.
IMoKcK IPOCTHIX YUCEI B 33JaHHOM JUAIa30He C TIOMOIIBIO aJrOPUTMa «PEIIeTo DpaTocheHay

3.5

3.6

MHoropaspsaHble [eJIble YUCIIa, 338a49H JUINHHON apu(pMeTHKH

S3p1k nporpammupoBanus (Ilackans, Python, Java, C++, C#). Tumbsl JaHHBIX: EIOYHUCIICHHbIE, BEIIECTBEHHBIE,
CHUMBOJIbHBIE, Tornueckue. Berpnenus. Cioxuabie ycnoBus. L{ukiel ¢ ycnoBuem. LIUKIIBI MO IEpeMEHHOM.
OO0OpaboTKa JaHHBIX, XpaHSAIIUXCA B (Qaimax. TexkcToBble W IBOMYHBIC (aiibl. DaiIoBbIe MEPEMCHHBIC
(paiinoBeie ykaszarenu). Urenue u3 (aiiia. 3amuch B daii.

Pa36uenue 3anaun Ha noj3anauu. [loanporpaMmsl (poueaypsl 1 GYHKIHN).

Vcnonb3oBaHue cTaHIAPTHOW OMOJIMOTEKH sI3bIKa TPOrPaMMHUPOBAHUS

3.7

3.8

3.9

3.10

Pekypcusi. PekypcuBHble mpouenypbl u (yHkipu. VICHonap30BaHHE CTeKa ISl OPraHU3aldd PEKypPCHBHBIX
BBI30BOB

Uncnennsle MeTonbl. TouHOe 1 MpuOMMKEHHOE peneHus 3a1adn. UNclieHHOe pelleHne ypaBHEHUH C TIOMOIIBIO
noabopa napamerpa. HuciaeHHbIe METOABI PEIIeHNs] YPaBHEHHI: MeTo]] iepedopa, METO/I II0JIOBUHHOTO JICJICHHSI.
[MpubamxEHHOE BBIYMCIICHHE JUIMH KPUBBIX. BhruucieHue miomaneii Guryp ¢ moMoIlblo YHUCIEHHBIX METOJI0B
(MeTox mpSMOYTroNBHUKOB, MeTOA Tpaneuuii). [Touck makcuMyMa (MUHHMyMa) GYHKIMH OJHOH NepeMEHHO
METOJIOM TTOJIOBHHHOTO JIeTICHHS

O0OpaboTka CHUMBOJBHBIX JaHHBIX. BCTpocHHBIE (YHKIWM SI3bIKa NPOTPAMMHUPOBAHHSA I  OOpabOTKH
CHUMBOJIBHBIX CTPOK. AJTOPUTMBI 00paOOTKH CHUMBOJIBHBIX CTPOK: IMOACYET KOJMYECTBA MOSBICHUN CHMBOJA B
CTpOKe, pa30HeHHe CTPOKH Ha CJOBa MO MPOOETbHBIM CHMBOJAM, MOWCK TMOJCTPOKH BHYTPU JAaHHOW CTPOKH,
3aMeHa HaWJIEHHOW TIOJACTPOKM Ha JPYryl CTpoKy. ['eHepamusi BceX CJIOB B HEKOTOpoM andaBure,
YIOBIIETBOPSIIONINX 3aJaHHBIM OrpaHndeHusM. [IpeoOpa3oBaHue urcia B CHMBOJIBLHYIO CTPOKY M 0OpaTHO

MaccuBbI U OCIIEA0BATEIFHOCTH 4Kcell. Beruucienne 000OMEHHBIX XapaKTEPUCTHK 3JIEMEHTOB MacCHBa WU
YHCIIOBOIM II0CIIEIOBATEILHOCTH (CyMMBI, TPOW3BENEHHS, CpPEAHEro apH(MEeTHYecKoro, MHHHUMAJIbHOTO W
MaKCHMAaJIbHOTO 3JIEMEHTOB, KOJIMYECTBAa 3JIEMEHTOB, YIOBJICTBOPSIOUINX 3aJaHHOMY YCIOBHIO). JIMHEHHBIN
MONCK 3aJaHHOTO 3HAYCHWS B MacCHBE. AJNTOPHUTMBI pabOTBl C 3JI€MEHTaMH MacchBa C OJHOKPATHBIM
mpocMoTpoM MaccuBa. COPTHPOBKAa OJHOMEPHOTO MaccuBa. IIpocTeie METOABI COPTUPOBKU (METO ITy3BIpHKa,
METOJ BBIOOpa, COpTUpOBKAa BcTaBKkamu). COPTHpPOBKA CIHMSHHEM. BBICTpas COPTHpOBKA MaccuBa (aJIrOpUTM
QuickSort). JIBonuHBIi MOUCK B OTCOPTUPOBAHHOM MACCHBE




3.11

JlBymMepHBIE MacCUBBI (MaTpHLbl). AJNTOPUTMBI OOpPaOOTKM JBYMEPHBIX MAacCHBOB: 3allOJIHEHHE JBYMEPHOIO
YHCIOBOT0 MAacCHBa 10 3aJaHHBIM IPaBUIaM, IOUCK 3JIEMEHTAa B ABYMEPHOM MACCHUBE, BBIUUCICHUE MaKCUMyMa
(MMHMMYMa) ¥ CyMMBI 2JIEMEHTOB IBYMEPHOT'O MAaCCHBa, IEPECTAHOBKA CTPOK M CTOJIOIOB IByMEPHOIO MaccHBa

3.12

3.13

CrnoBapu (accolMaTHBHBIE MAacCHUBBHL, OTOOpaxkeHHWs). Xom-tadbmumpl. [locTpoeHne angaBHUTHO-YAaCTOTHOTO
CJIOBaps ISl 33IaHHOTO TEKCTa

Crexn. AHanu3 TNPaBUIBHOCTH CKOOOYHOTO BBIp@XCHUS. BplumcieHne apu@MeTHYecKoro BBIpaKEHHUS,
3aIMCAHHOTO B MOCT(HHUKCHOH popme.

Ouepenu. Vcnonp3oBaHue ouepe iy Ul BPEMEHHOT'O XPaHEeHHs JAaHHBIX

3.14

AnroputMel  Ha rpadax. [locTpoeHMe MUHHMMaTbHOTO OCTOBHOTO JiepeBa  B3BEIICHHOTO  CBSI3HOTO
HEOpHUEHTHUPOBaHHOTO rpacda. KommgecTBo pasnmuyHBIX TMyTeH MEXAy BEPIIMHAMH OPHUEHTHPOBAHHOTO
AIMKIINIecKoro rpada. Anroput™ JlefdKcTpol

3.15

JepeBbsi. Peanuzanus nepeBa ¢ MOMOIIBIO CCBUIOYHBIX CTPYKTYp. J[BonuHble (OnHapHbIe) nepeBbs. [loctpoenue
JepeBa Uil 3aJaHHOTO apH(METHUECKOrO BBIPAKEHHUS. PeKypcuBHBIE anroputMmbl o0xona jepesa.
Hcnionp30BaHue cTEKa U 04epenn At 00xo/1a Jepesa

3.16

3.17

):[I/IHaMI/ILIeCKOG MMporpaMMHpPOBAHUE KaK METOJ PCUICHUA 3a/lad C COXpPAaHCHUECM MPOMEIKYTOUYHBIX PE3YyJIbTATOB.
3alla‘H/I, peuracMbIi€ C MOMOLIBIO AWHAMUYCECKOTO IMPOTpaMMUPOBAHMSA: BBIYUCICHUC PEKYPCHUBHBIX (byHKHHﬁ,
MOACYET KOJUUECTBA BAapuaHTOB, 3ala4y OIITUMU3ALNN

[Tonsitue 00 OOBEKTHO-OPHEHTHPOBAHHOM TNporpamMMupoBaHud. OOBeKTbl M Kiacchl. CBOMCTBA M METOJbI
00bekToB.  OOBEKTHO-OPHEHTHPOBAHHBIA  aHanu3. Pa3paboTka mnporpaMM Ha  OCHOBE  OOBEKTHO-
OPHEHTHPOBAHHOTO Mojxoa. VHKancyssuus, HaciaeaoBaHue, NoImMophusm

WHadopmannoHHbIe TEXHOIOTHH

4.1

Amnanu3 naHHbIX. OCHOBHBIE 3a/laudl aHANW3a JAHHBIX: NPOTHO3MPOBAHME, KiIacCH(UKaIWs, KJIacTepH3alys,
aHanu3 OTKIOHEeHUH. [locienoBaTenbHOCT PEIICHHs 33134 aHAJN3a JaHHBIX: COOp MEPBUYHBIX JAHHBIX, OYHNCTKA
U OIIEHKa KadecTBa JaHHBIX, BHIOOp M (WIJIM) IOCTPOCHHME MOJENH, NMpeoOpa3oBaHHE NAHHBIX, BU3YaJH3alnsi
JaHHBIX, WHTEPIpETals pe3yabTaToB. lIporpamMmMHble cpenctBa W VIHTepHET-cepBHCH Il 00pabOTKH
NIPEACTaBICHNUS JaHHBIX. bospime nanasle. MammuHOe 00ydeHue

4.2

AHanu3 OaHHBIX C IIOMOINBIO JJICKTPOHHBIX TaOnWIl. BerdmcieHWEe CYMMBI, CpeIHEro apugMeTHYECKOTo,
HanOobIIero (HaMMEHBIIET0) 3HAYCHUs [Iuana3oHa. BeraucineHue KodpQuIMeHTa KOppensIluH IBYX pPsIOB
naHHBIX. [locTpoeHme cTon0YaThIX, JMHEHYATHIX M KPYroBBIX auarpaMM. IloctpoeHue rpadukoB GYHKIHH.
IMonGop nmHMM TpeHAa, pemIeHHe 3a7ad IPOTHO3MPOBaHMA. PelleHne 3amad ONTUMH3ALMH C IOMOILIBIO
JICKTPOHHBIX TAOJIHIL

4.3

4.4

HI/ICKPGTI/IBEILII/UI Ipu MATEMATHYICCKOM MOACIHMPOBAHUUN HEIIPCPBIBHBIX IMPOLCCCOB. MO,I[GJ'H/IpOBaHI/Ie JABH)XCHUA.
MOZ[GJ'II/IpOBaHI/IC OHOJIOTHYECKUX CHCTEM. MareMaTuiecKue MOACIN B JSKOHOMHMKE. BrrauciaurensHble
OKCIICPUMEHTBI ¢ MOJCIIAMU. O6pa60TI<a PE3YIbTATOB SKCIICPUMCHTA. MCTO,I[ HaMMCHBIIUX KBAAPATOB. OL[GHKa
YHCJIOBBIX MMAPAMETPOB MOACIHNPYCMbBIX 00BEKTOB U IpoHeccoB. BoccranoBnenue 3aBUCUMOCTEH 110 pe3ybTaTaM
OKCIICPUMCHTA

BepositHoctHbie Moaenu. Metonel Monrte-Kapno. Mmuranmonnoe wmonenupoBaHue. CHCTEMBI MaccOBOTO
o0cITy)KUBaHUS

4.5

Tabnuunsle (pendunuoHHBIE) 6a3bl AaHHBIX. Tabnuma — MpeacTaBICHHE CBEACHUII 00 OJHOTHIHBIX OOBEKTaX.
[Tone, 3anucek. Kimtou tabnuipl. PadoTa ¢ rotoBoii 06a3oii gaHHBIX. 3anoiHeHue 0a3bl JaHHbIX. [onck, copTupoBKa
1 GUIbTpalyMs NaHHBIX. 3ampochkl Ha BHIOOPKY AaHHBIX. 3alpockl ¢ TMapaMeTpamH. Berumcisemblie 1ot B
3ampocax.

MsuororabianuHble 06a3bl JaHHBIX. THITE CBsA3€H Mexay Tabnunamu. Bremnuid kimrou. L{enocTHOCTE 0a3b! JaHHBIX.
3armpockl K MHOrOTaOJIMYHBIM 0a3aM JaHHBIX

4.6

TekcroBeiii mpoueccop. CpencTBa MOWCKAa W aBTO3aMEHBl B TEKCTOBOM mporieccope. CTpyKTYypUpOBaHHbIE
TEKCTOBBIC JOKyMeHTHl. CHoOckW, oriaBieHue. [IpaBmia NHTHPOBAaHWUS WCTOYHHKOB H  OQOPMIICHHS
OouOIMOrpaUIeCKUX CCHIIOK




YYEBHO-METOANYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O ITPOLIECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI 111 YYEHUKA

1. [TonsxoB K.1O., Epemun E.A. «Madopmaruka. 10 kinacc. ba3oBslii 1 yriryOJeHHBINH YPOBHUY (B IBYX
yacTsix) — M.: BUHOM. JlabopaTtopus 3nanuit, 2020.
2. Ionsikos K.1O., Epemun E.A. «udopmatuka. 11 kmacc. ba3zoBslit u yriryOieHHBIA YPOBHHY (B ABYX
gactsax) — M.: BUHOM. Jlaboparopus 3uanuii, 2020.

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

A P®POBBIE OBPASOBATEJIBHBIE PECYPCbI U PECYPCbl CETU UHTEPHET

1. KoMIbOTEpHBIN MPAKTUKYM B 3JICKTPOHHOM BUIE C KOMILICKTOM 3JIEKTPOHHBIX Y4eOHBIX CPEICTB,
pa3MmeInéHHbIN Ha caiite aBTopckoro kojutektusa: http://kpolyakov.spb.ru/school/probook.htm

2. DJIEKTPOHHBIN 3aIaYHUK-TIPAKTHKYM C BO3MOKHOCTBIO aBTOMATHUYECKO# ITPOBEPKHU PEIICHUH 33124 110
nporpammupoBanuto: http://informatics.mccme.ru/course/view.php?id=666

3. Martepwuassl i IOATOTOBKK K HTOTOBO# aTTectaiuu o uHdopmaruke B hopme EI'D, pasMerieHHbie
Ha caiite http://kpolyakov.spb.ru/school/ege.htm;

4. Komrutext DeiepanbHbIX IUPPOBHIX HHDOPMAITMOHHO-00pa30BaTeIbHbIX pecypcoB (nanee OIIUOP),
nomenieHHbd B kosuieknuo OLIUOP (http://www.fcior.edu.ru);

5. metoauyeckoe mocobue s yuutess: http://files.lbz.ru/pdf/mpPolyakov10-11fgos.pdf;

6. ceTeBasi METOIMUECKasl CITy)KOa aBTOPCKOTO KOJUICKTHBA JJIsl IIE/IaroroB Ha CailT U31aTelibCTBa
http://metodist.lbz.ru/authors/informatika
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