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INOACHUTEJIbHAS 3AIINCKA

[Iporpamma mo wuHpopMaTuke (0a30BBII ypOBEHb) Ha YpPOBHE CpEIHETO OOIIero
oOpa3oBanus pa3paboTaHa Ha OCHOBE TpeOOBaHMU K pe3yJabTaTaM OCBOCHHS OCHOBHOM
00pa3oBaTeNbHOM MPOrpaMMbI CpeHETo 001Iero oopa3osanusi, mpeacrasieHabx B ®I'OC COO,
a Taxke (enepanrbHOM paboueld mMporpaMMbl BOCTIUTAHHUS.

[Tporpamma o uHdopmMaTHke 1aET NpeACTaBICHUE O LEsIX, OOIIel CTpaTerul 00y4eHus,
BOCIIUTaHMUSA M Pa3BUTHA O0ydaroIuxcs cpeicTBaMu yueOHoro mpeamera «MHpopmaTtuka» Ha
yOIyONE€HHOM ~ ypOBHE,  YCTaHaBIMBAaeT  00sA3aTeNIbHOE  MPEIMETHOE  COJEpKaHHe,
npeycCMaTpuBaeT €ro CTPYKTypUpOBaHHE IO pas3ielaM W TeMaM Kypca, OIpeieisieT
pacripesielieHue ero o kjiaccaMm (rojaM M3ydeHus ), 1aéT MPUMEPHOE paclpelesieHue yueOHbIX
YacoB 10 TEMAaTHUYECKUM pa3ziesiaM Kypca U peKOMEeHIyeMyIo (IPUMEpPHYIO0) MOCIIe0BATEIbHOCTh
UX M3YYCHHUS C Y4ETOM MEXIPEIMETHBIX W BHYTPHIIPEIMETHBIX CBS3€H, JIOTMKH Y4eOHOTO
npoliecca, BO3pacTHBIX 0COOCHHOCTEN 00yYaroImuxcs.

[Iporpamma 1o wuH(pOpMATHKE OINpenenseT KOJIMYECTBEHHblE M  KadeCTBEHHbIE
XapaKTepUCTUKU Yy4eOHOro MaTepuana JUIsl KaXJ0ro roja H3Yy4eHHUs, B TOM YHCIE IS
COJICPKATEIBHOTO HAMOJHEHUS pPAa3HOTO BUAA KOHTPOJS (MPOMEXKYTOYHOH aTTecTaluu
00yyaroImuxcs, BCepOCCUICKUX MPOBEPOUYHBIX pabOT, TOCYAAPCTBEHHOW UTOTOBOW aTTECTALIUH).
[Iporpamma 10 MH(OPMATUKE SBISETCS OCHOBOM Ui COCTAaBJICHHS aBTOPCKUX YYEOHBIX
OporpaMM U Y4eOHHKOB, IOYPOUHOTO TUNIAHUPOBAHUS KypCa YUUTEIIEM.

HNudopmarnka B cpeiHeM 00111eM 00pa30BaHUN OTPAKACT:

CYHUIHOCTb MH(OPMATUKM KaK HAay4yHOW JUCLUIUIMHBIL, HM3y4arolled 3aKOHOMEPHOCTH
NPOTEKAHUS W BO3MOXKHOCTH AaBTOMATHU3allMM WH(POPMALMOHHBIX MPOIECCOB B PA3IMYHBIX
cucremax;

OCHOBHBIC O00JIaCTH TpPHUMEHEHHS WH(POPMATHKH, NpPEXIe BCEro HH(OPMAIOHHBIC
TEXHOJIOTUH, YIIPaBJIEHUE U COLUAIIBHYIO chepy;

MEXIUCIUIUIMHAPHBIN XapakTep HHPOPMATUKU 1 HH(POPMAIIMOHHOHN e TETbHOCTH.

Kypc nadopmatuku g ypoBHS CpeaHero o0mero o0pa3oBaHus sBISETCS 3aBEPUIAIOIINM
ATANOM HENPEPHIBHON MOATOTOBKH 00yUaIOMIMXCs B 00J1aCTH HHPOPMATUKY U HH(POPMAITHOHHO-
KOMMYHHUKAIIHOHHBIX TEXHOJIOTHH, OMHMpaeTcs Ha COAep)KaHWe Kypca HH()OPMATHKH YPOBHS
OCHOBHOIO 00I1ero o0pa3oBaHHsl U OMNBIT IOCTOSIHHOTO TNPUMEHEHUs HH()OpMalMOHHO-
KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH, Ja€T TEOPETHYECKOE OCMBICICHHE, WHTEPIPETAHI0 U
0000I11IeHHE PTOTO ONBITA.

Pesynmpratel yraoyOnéHHOTO YpOBHS H3ydeHHs ydeOHoro mpenmera «WHbopmaTukay
OPUEHTUPOBaHbl Ha IOJy4YE€HHE KOMIIETEHTHOCTEH JUIsl mHocienyroueil npodeccuoHaaIbHON
JeSITeIbHOCTH KaK B paMKax JaHHOM MPeIMETHOW 001acTH, TaK U B CMEXHBIX C HEHl 00iacTsX.
OHu BKIIIOYAIOT B ceO0s:

OBJIAJICHUE KITFOYEBBIMH TOHSATHSIMH M 3aKOHOMEPHOCTSIMHU, Ha KOTOPBIX CTPOUTCS JaHHAs
npeaMeTHas o0acTh, PacHO3HABAaHUE COOTBETCTBYIOUIMX MM IPU3HAKOB U B3aWMOCBS3EH,
CHOCOOHOCTh JIEMOHCTPUPOBATH PA3IMYHbBIE MOAXO0/bl K U3YUYCHHIO SBJICHHUM, XapaKTePHbIX IJIs
M3y4aeMoil mpeIMeTHON 00JIacTu;

YMEHHE pellaTh THUIOBbIE MPAKTUYECKHE M TEOPETHUECKUE 3aJadyM, XapaKTepHbIE s
UCIIOJIb30BaHUS METOJIOB U MHCTPYMEHTApHsI JaHHOM NpeIMeTHOH obiacTu;

HaJIMYMe NPEJCTaBICHUH O JaHHOM NpeAMETHOH oO0JacTH Kak LEeJIOCTHON Teopuu
(COBOKYITHOCTH TE€OPHIA), OCHOBHBIX CBS3SX CO CMEKHBIMU 00JIACTIMU 3HAHUH.



B pamkax yrmyOn€HHOro  ypoBHS ~ M3y4eHHs HMH(DOPMATHKH  00ECIeYMBaeTCs
LieJIeHaNpaB/IeHHas MOATOTOBKA 00YyJaroIuUXcs K MPOAOJDKEHUIO 00pa30BaHusl B OPraHU3aLMIX
npodeCCHOHATBHOTO 00pa30BaHMUsA MO CHEUUATBHOCTSAM, HEMOCPEICTBEHHO CBSI3aHHBIM C
IU(PPOBBIMU  TEXHOJIOTUSMH, TaKUM Kak HpOrpaMMHas HMHXEHepHs, HWH(POpMalUOHHAs
0e30macHOCTh, WH(POPMAIMOHHBIE CHCTEMBl W TEXHOJOTMH, MOOWIBHBIE CHUCTEMBI M CETH,
OoJsiblIME JJAHHBIE U MAIIMHHOE O0y4YeHHE, IPOMBIIIJICHHBIH HHTEPHET BELIEH, NCKYCCTBEHHBIN
UHTEJUICKT, TEXHOJIOTUM OeCHpOBOJHON CBsI3M, POOOTOTEXHHMKA, KBAHTOBBIE TEXHOJOTHH,
CHCTEMBI PacIpeeNIEHHOTO peecTpa, TEXHOJIOIMH BUPTYaJIbHOM U IONIOJIHEHHON PEANIbHOCTEH.

OcHoBHas 1enb n3ydeHus yueonoro npeamera «MTapopmaruka» Ha yriyOnEHHOM ypOBHE
cpemHero oomero oOpa3oBaHUsT — oOecleueHHe MalbHEUIEro pa3BUTHS WH()OPMAIMOHHBIX
KOMIIETEHIIMHA O00YyYarolerocs, ero TOTOBHOCTH K JKM3HM B YCIOBHUAX pPa3BUBAIOIIErOCS
MH(POPMALMOHHOTO OOIIECTBAa M BO3PACTAIOICH KOHKYPEHIIH Ha PHIHKE TpyAa. B cBsi3u ¢ 3TUM
u3ydeHne nHpopmatuku B 10kinaccax JOIKHO 00ECTICUUTh:

c(OpMHUPOBAHHOCTH MHPOBO33PEHMS, OCHOBAHHOTO HAa MOHMMAHUU POJIHM HMH(OPMATUKH,
MH(POPMALIMOHHBIX 1 KOMMYHUKAIIMOHHBIX TEXHOJIOTUI B COBPEMEHHOM OOIECTBE;

c(OPMHPOBAHHOCTH OCHOB JIOTHUECKOTO U JITOPUTMHUYECKOTO MBIIUICHUS;

c(OPMHPOBAHHOCTb YMEHUH Pa3/In4aTh (DAKThl U OLICHKH, CPABHUBATh OLICHOYHBIE BHIBOJIBI,
BUJECTh MX CBA3b C KPUTEPHUSAMH OLEHUBAHUSA U CBA3b KPUTEPUEB C ONPEIEICHHONM CUCTEMOM
LIEHHOCTEH, MPOBEPSITh HA IOCTOBEPHOCTh M 000011aTh HHPOPMALIUIO;

c(OPMHUPOBAHHOCTh MPEJCTABICHUN O BIMSHUHA HH(OPMAIIMOHHBIX TEXHOJIOTUH HA KU3Hb
yejgoBeka B OOIIECTBE, IIOHMMAaHME COLMAIBHOIO, 3KOHOMHUYECKOIO, IOJUTHYECKOIO,
KyJIbTYPHOTO,  HOPHAWYECKOT0,  MNPUPOAHOIO,  SPrOHOMHYECKOTO,  MEIMLHMHCKOTO U
(U3UOIOrMYECKOr0 KOHTEKCTOB HH(OPMAIIMOHHBIX TEXHOJIOTHIA;

NPUHSATHE TPABOBBIX M 3TUYECKUX ACIEKTOB WH(POPMAIMOHHBIX TEXHOJIOTUH, OCO3HAHUE
OTBETCTBEHHOCTH JIIOJIEH, BOBJEUYEHHBIX B CO3JaHHE M HCIOJb30BaHHWE HH(OPMALIMOHHBIX
CHCTEM, paclpocTpaHeHre HHPOPMALINY;

CO3/laHME YCJIOBUH U1  pa3BUTHS HAaBBIKOB  y4yeOHOHM, MNPOEKTHOW, Hay4yHO-
UCCIIEI0OBATEIbCKONW U TBOPUYECKON AEATEIbHOCTH, MOTHBALIMN O0YYAIOIIUXCsl K CAMOPA3BHUTHIO.

B conepxanuu yuebHoro npenmera «MHpopmaTHKay BBIIECISIIOTCS YE€ThIPE TEMATHUECKUX
paszzena.

Pazpgen «llugpoBasg rpaMOTHOCTB» IOCBAIIEH BOIPOCAM YCTPOMCTBA KOMIIBIOTEPOB U
JPYTruX 3JE€MEHTOB IU(PPOBOrO OKPYXKEHHUS, BKIIOYAsT KOMIIBIOTEPHBIE CETH, HUCIOIb30BAHUIO
CPEJICTB OIEPAallMOHHOW CcHCTEeMbI, paboTe B ceTu VIHTepHET M MCMONb30BAaHMIO HWHTEPHET-
CEpBUCOB, UHPOPMALIMOHHOM O€30M1aCHOCTH.

Paznen «Teopermyeckue OCHOBbI HMHGOPMATHKHM» BKIIOYaeT B ceOs MOHATUHHBIN
anmnapat MHPOPMATHKHU, BOIPOCH KOJWPOBAHUA MH(GOpMaLUU, U3MEPEHUs MHPOPMALMOHHOIO
00BEMa TaHHBIX, OCHOBBI aJIre0pbl JIOTUKH U KOMIIBIOTEPHOI'O MOJIETTUPOBAHUS.

Paznen  «AJaroputMbl W NpPOrpaMMHpPOBaHMe»  HAlpaBlIeH Ha  pa3BUTHE
QITOPUTMUYECKOTO  MBIIUICHUS, pPa3pabOTKy aJrOpUTMOB W OIEHKY MX CJOXHOCTH,
(GbopMUpOBaHKME HABBIKOB pPEATU3aLMU NPOTrPaMM Ha fA3bIKaX MPOrPaMMHPOBAHUS BBICOKOTO
YPOBHSL.

Paznen «WH(popManuoHHbIE TEXHOJOIMM» TIOCBSAIIEH BONpOCaM MPUMEHEHUS
MH(POPMALIMOHHBIX TEXHOJOTHH, PEaJM30BAHHBIX B MPUKIAAHBIX MPOrPAMMHBIX MPOAYKTaxX U
MHTEPHET-CEpBUCAX, B TOM YHCIE B 3aJavax aHaju3a JaHHBIX, MCIOJIb30BaHMUIO 0a3 MaHHBIX U
AJIEKTPOHHBIX TaOJMIL U1 PELIEHUs IPUKIIAIHBIX 3a/1a4.



B npuBenénnom nanee conepkaHuu ydeOHoro mpenmera «MH@popmatrkay KypcUBOM
BbIJICJIEHBI JIOTIOJIHUTEIbHBIE TEMbI, KOTOPBIE HE BXOAST B 00s3aTEIbHYI0 IPOrpaMMy O0yUYeHHs,
HO MOTYT OBITh MPEIOKEHBI A W3YYEHHUs] OTIACIbHBIM MOTHBHUPOBAHHBIM U CHOCOOHBIM
oOyJaromumcst.

YrnyOnéHHblil ypoBeHb M3y4eHUsT HHPOPMATUKU PEKOMEHIYETCS ISl TEXHOJIOTUIECKOTO
npoduiis, OPUEHTUPOBAHHOIO HAa HMHXEHEPHYI0 U HH(POPMALMOHHYIO CQephbl NeSTEITbHOCTH.
Yriny6néHHblii ypoBeHb H3yueHUs] MH(POPMATUKU OOECIEUYMBACT: MOATOTOBKY OOyYaroIIMXCH,
OPUEHTHUPOBAHHBIX HA CIICIMATBHOCTH B 007aCTH HH()OPMAIIMOHHBIX TEXHOJIOTHIA 1 MH)KEHEPHBIE
CHENMANBHOCTH, YYacTHE B TPOCKTHOW M HCCIIEAOBATEIILCKOW AEATENbHOCTH, CBS3aHHOW C
COBPEMEHHBIMU HAIpaBJICHUSIMH OTpaciu MH()OPMAIMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJOTHH,
MNOJArOTOBKY K Y4YacTHIO B OJHMMIIMAAAax M clade EaMHOro rocynapcTBEHHOIO 3K3aMeHa II0
UHpOpPMATHKE.

[TocnenoBaTenbHOCTh M3YYEHHST TEM B TpeAesax OJHOTO ToAa OOYYEeHHS MOXKET OBITh
U3MEHEHa I0 YCMOTPEHHMIO YYHTENsl TpPU IMOATOTOBKE paboyeil MporpaMMbl M TIOYPOYHOTO
TUTAHUPOBAHMUS.

OO1iee 4MCIIO0 YacoB, PEKOMEHJOBAaHHBIX ISl M3y4eHus! nHpopMaTuky — 68 yacos (2 yaca
B HEJIEIIO.



COJAEPKAHUE OBYYEHUA
10 KUIIACC

HudpoBasi rpaMOTHOCTH

TpeGoBanusi TeXHUKHM 0€30MACHOCTU U TUTHEHBI IPU paboTe ¢ KOMIIBIOTEpAaMU U JPYTUMHU
KOMIIOHEHTaMU IIU(PPOBOTO OKPYKEHHUS.

[TpunIMITBEI paOOTHI KOMIBIOTEPOB M KOMIBIOTEPHBIX CUCTEM. ApxuTekTypa GoH Heiimana.
ABTOMaTHYECKOE BBINIOJHEHUE NpOrpaMMbl mpoueccopoM. OmepaTuBHas, IOCTOSHHas U
noiaroBpeMeHHass namsaTh. OOMEH MAaHHBIMM C TOMOUIbI0 WKH. KOHTposiepbl BHEUIHUX
ycTpoMCTB. [IpsAMoOi1 1OCTYI K maMsATH.

OCHOBHbIE TEHACHIMM PpPa3BUTUA KOMIBIOTEPHBIX TexHoJorui. IlapamenbHbie
BbIYMCIEHUs.  MHoromporeccopubie  cuctembl.  CynepkoMmmbioTepsl.  Pacnpenenénnbie
BBIYMCIIUTEILHBIE CUCTEMBI 1 00paboTKa O0NbIIMX JaHHBIX. MOOMIbHBIE IU(PPOBHIE YCTPOICTBA
U HUX POJb B KOMMYHHMKaUUAX. BcCTpoeHHble KOMIBIOTEPBl. MHKPOKOHTPOILIEPHI.
PobGoTu3npoBaHHbIe MPOU3BOICTBA.

[IporpammHOe  oOecneueHHE KOMIBIOTEPOB U KOMIBIOTEPHBIX  CHUCTEM. Bujabl
POrpaMMHOr0 o0ecnedeHrss U UX HazHadeHue. OCOOEHHOCTH MPOTrpaMMHOI0 OOecreueHust
MOOUIIBHBIX  ycTpoiicTB. IlapamnensHoe mnporpammupoBanue. CHCTEMHOE MPOTrpaMMHOE
oOecnieuenne. OmnepalMoHHbIE CHUCTEMBL. YTWIUTHL. JlpaiiBepbl ycTpoicTB. MHcramiauua u
JEUHCTAIUTSIINS IPOTPAMMHOTO 00eCIeueHHS.

@aitnoBeie cucteMbl. [IpUHIKIIBI pa3MelieHus 1 UMEHOBaHUs (DaiijioB B 10JITOBPEMEHHOM
namsiti. [llaGraous! 11 onucanus rpymi ¢Ganios.

[Tporpammuoe o6ecnieuenue. Jlnen3upoBanue NporpaMMHOro odecreyeHust U HuppoOBIX
pecypcoB. IlponpuerapHoe u cBoOOJHOE nporpamMmmHoe obecnedenue. Kommepueckoe u
HEKOMMEpPUYECKOE HCIIOJIb30BaHUE MPOTPAaMMHOTO obOecnedeHus: W IH(POBBIX PECYpPCOB.
OTBETCTBEHHOCTh, yCTaHaBJIMBaeMasi 3aKoHOJaTenbCcTBOM Poccuiickoii ®enepanuu  3a
HENpaBOMEPHOE UCIOIb30BaHKUE MPOrPAMMHOT0 o0ecTieyeHHs U IU(POBBIX PECYPCOB.

[TpyHUIMIIBI OCTPOEHUSI UM allapaTHble KOMIIOHEHTbl KOMIBIOTEpHBIX ceTell. CeTeBble
npotokoiel. Cets MuTepHET. Anpecanus B cetu Murtepuert. [Iporokonsr cteka TCP/IP. Cuctema
JOMEHHBIX UMEH.

Paznenenne IP-cetm Ha moaceth ¢ momombio  Macok  mojacereil.  CeteBoe
agMuUHUCTpUpoBaHue. [lomydyeHue MaHHBIX O CETEBBIX HACTpoOMKax KommbroTepa. [IpoBepka
HaJIN4Msl CBSI3M C y3JI0M ceTH. OnpeiesieHue MapiipyTa JIBHKEHHS TaKEeTOB.

Buner pestensHoctu B cetu MutepHet. CepBuckl MHTepHera. ['eomndpopmManmoHHbIe
CUCTEMBI. ['e0J0KalMOHHBIE CEPBUCHI PEAIbHOTO BPEMEHH (HampuMep, JOKalus MOOWIbHBIX
Tene()OHOB,  ONpeZeNieHHe  3arpy)KeHHOCTH  aBTOMAarucrpajieil),  MHTEPHET-TOPTOBJIS,
OpoHUpOBaHUE OUIIETOB U TOCTHUHHUII.

['ocyapcTBEHHBIE 2JIEKTPOHHBIE CEPBUCHI U yCinyru. ColuanbHble CETH — OpPraHu3alus
KOJUIEKTUBHOTO B3aMMOJICHCTBUS M oOMeHa AaHHbIMU. CeTeBOU 3THKET: MpaBuiia MOBEACHUS B
kubepnpoctpanctBe. [Ipobnema moanuHHOCTH monydeHHOW wuH(popmaruu. OTKpBITHIE
o0pa3oBaTesibHbIE PECYPCHI.

TexHOTeHHbIE U SKOHOMHUYECKHE YTPO3bl, CBSI3aHHBIE C UCTIOIB30BaHNEM UH(DOPMAIIIOHHO-
KOMMYHHKAITMOHHBIX TeXHOJIOTHI. OOI1re mpoobieMbl 31U Th HHGOPMAITUU U HH(HOPMAIIMOHHON
6e3omacHoctu. CpencTBa 3amuThl HHPOPMAIMK B KOMITBIOTEPAX, KOMIBIOTEPHBIX CETSIX U



ABTOMATH3MPOBAHHBIX WHPOPMAMOHHKIX cucteMax. [IpaBoBoe obecnieuenne nHGOpMaITMOHHON
0€30I1aCHOCTH.

[IpenoTBpaiieHne HECAHKIMOHUPOBAHHOTO JOCTYNA K JHMYHOH KOH(PHICHIMATIBHON
UHpOpPMALIMK, XpaHALICWCS Ha TEPCOHAIBHOM KOMIIBIOTEpE, MOOHWJIBHBIX YCTPOMCTBaX.
Bpenonocroe mnporpamMmmHOoe obOecriedeHne ©u CrnocoObl OOpsObI ¢ HHUM. AHTHBHPYCHBIC
nporpaMmMbl. Opranusanus JMYHOTO apxuBa nHpopmauuu. PesepBHoe konuposanue. [laponbHas
3alUTa apXHBa.

[udposanne ganHbix. CuMMeTpuyHble U HecuMMmeTpuuHble mudpel. Hludpsr npocroit
3amensl. [udp Lesaps. lnudp Buwkenepa. Anroputm mudposanus RSA.

Teopernyeckne 0oCHOBbI HHPOPMATHKH

WNudopmanus, nanHsle U 3HaHUSA. VH(bOpMaIMOHHBIE MPOLECCH B MPHUPOJE, TEXHUKE U
o01iecTse.

HenpepbiBHBIE W TUCKPETHBIC BETMYMHBI M CHTHaJBL. HeoOXOAMMOCTh AMCKpETH3aluu
uHopMaluy, NpeaHa3HAueHHOM JIIsl XpaHeHUs, iepeadr 1 00paboTKy B HUPPOBBIX CHCTEMAX.

JIBonuHOe KoaupoBaHue. PaBHOMEpHbIE M HEpaBHOMEpHbIE KOIbl. JlekonupoBaHue
COOOIICHNH, 3aIIMCAaHHBIX C TIOMOIIBI0 HEpaBHOMEPHBIX Koz0B. YcioBue dano. IToctpoeHue
OJIHO3HAYHO JEKOJUPYEMBIX KOJOB C IOMOLIbIO JAepeBa. EAMHUIBI M3MEpPEHHs KOJIMYECTBA
nHpopmaruu. AndaBUTHBIN TOAXO0/ K OLIEHKE KOJIMYECTBA MH(POPMAIIHH.

Cuctembl cuMcieHus. Pa3BépHyTas 3amuch LENbIX U JPOOHBIX YHCEN B TMO3UIMOHHOMN
cucreme cuncieHus. CBOICTBa MO3WIIMOHHON 3allMCH YHWCIA: KOJIMYECTBO IU(p B 3aIuCH,
IPU3HAK JIETMMOCTH YHCJIa Ha OCHOBaHME CHUCTEMBl CUMCIECHHMSA. AJITOPUTM IEepeBoJa LEI0ro
yucia u3 P-u4HOM cHCTeMbI CUMCIIEHHS B IECATUUHYIO. AJITOPUTM NepeBo/ia KOHEUYHOU P-uuHOM
JpoOu B AE€CATUUHYIO. AJITOPUTM MIEPEBO/IA LIEJIOT0 YKMCIIa U3 IeCATUYHON CUCTEMbl CUHUCIICHUS B
P-nunyro. IlepeBo kKOHEUHOH necATUYHOM npoOu B P-munyro. /[BomuHas, BoCcbMEpHUYHas U
HIECTHAIaTEpPUYHAs CUCTEMbI CUUCIIEHHS, CBSI3b MEXKIYy HUMU. ApupMETHUECKHE ONepaluy B
HO3ULIMOHHBIX CUCTeMax cuuciieHus. TpondHas ypaBHOBEILIEHHAsl CUCTEMa CUMCIIeHus. J|BOMUHO-
JeCATUYHAs CUCTEMa CUUCIICHMSL.

KonupoBanue TtekctoB. KomupoBka ASCIl. OnnoGaiitHeie koaupoBku. CraHmapt
UNICODE. KomupoBka UTF-8. Ompenenenne WHPOPMAIMOHHOTO 00BEMA TEKCTOBBIX
COOOILIEHUH.

KonupoBanue nzobpaxenuii. Ouenka nHGOPMAIMOHHOTO 00bEMa rpauYecKUX AaHHBIX
IpY 33JaHHBIX pa3pelIeHud U TIyOMHE KoJupoBaHHUs IBeTa. L[BeroBble Monenu. BexTopHoe
koaupoBanue. @opmartsl rpaduueckux daitnon. TpéxmepHas rpaduka. @pakranbHas rpaduka.

KonupoBanue 3Byka. OueHka HHGOPMAIMOHHOTO 00BbEMa 3BYKOBBIX JaHHBIX IpHU
3a/laHHBIX 4aCTOTE JUCKPETU3ALMH U Pa3psIAHOCTH KOJMPOBAHUS.

Anrebpa noruku. Ilonstue Bbicka3biBaHUsA. BbickasbiBaTenbHble (OPMBI (IIPEAUKATHI).
KBanTOpBI Cyl1eCTBOBaHUS U BCEOOLTHOCTH.

Jlornueckue onepanuu. TaOGnuubel UCTUHHOCTU. Jlorndyeckue BbIpaxkeHus. Jlormueckue
ToXzaecTBa. JlOoKa3aTrenbCTBO JIOTHUECKUX TOXJIECTB C IOMOIIBIO TaONHUIl HCTUHHOCTH.
Jlormueckue onepanuu 1 ONepanuy HajJ MHOKECTBAMH.

3aKoHbI anreOpbl JIOTUKU. OKBUBAJIEHTHBIE MPEOOPA30BAHMS JIOTUYECKUX BBIPAKEHUM.
Jlorndeckue ypaBHEHUSI U1 CUCTEMbI YPaBHEHUH.

Jlornyeckue ¢GyHKIMU. 3aBUCHUMOCTh KOJMYECTBA BO3MOXKHBIX JIOTUYECKUX (DYHKIMHA OT
KOJINYECTBA apryMeHTOB. [10JIHBIE CHCTEMBI JIOTHYECKUX (YHKIINH.

KanoHnnueckue ¢opmbl Jorudyeckux BblpakeHui. CoBeplLICHHbIE AW3BIOHKTUBHBIE U
KOHBIOHKTHBHBIE HOPMaJIbHbIE ()OPMBI, AITOPUTMBI UX IIOCTPOEHUS 110 TaOJINIE HCTUHHOCTH.



Jlormueckue 3neMeHTHl B cocTaBe KommbioTepa. Tpurrep. Cymmarop. MHoropaspsiiHblii
cymmarop. IloctpoeHne cxeM Ha JIOTMYECKMX DJJIEMEHTaxX II0 3aJaHHOMY JIOTUYECKOMY
BBIPAKEHUIO. 3aIIUCh JIOTHUECKOTO BBIPAXKEHUS 10 JIOTHYECKOM CXEME.

IIpencraBieHue LEIbIX YUCEN B MaMITH KOMIboTepa. OrpaHU4eHHOCTh AMANa30Ha YUCEIl
IIpU OTpaHUYEHUHU KoynyecTBa paspsaoB. IlepemonHenue paspsaHoil ceTku. be3sHakoBbie u
3HAKOBBIE IaHHbIC. 3HAKOBBII OUT. J[BOMYHBIN JONOIHUTENBHBIN KO OTPULATENbHBIX YHCEIL.

[ToGuToBble NOTMUEcCKHE omepanuu. Jloruueckuil, apuMETHUECKUI U LUKIMYECKUIH
casuru. llugposanue ¢ noMoIibio NOOUTOBOM onepanuu «uckiovaromee HIIN».

[IpencraBieHne BEUIECTBEHHBIX YMCEI B MAMSITH KOMIIbIOTEPA. 3HaYalllas 4acTh U MOPSII0K
yucina. /luana3oH 3HaueH BeleCTBEHHBIX dncell. [Ipo0iaeMbl XpaHeHUs BEIECTBEHHbIX YHCEl,
CBS3aHHBIE C OTPAaHMYEHUEM KOJIMYECTBA pa3psoB. BrINoiaHeHUE onepaluii ¢ BEIECTBEHHBIMU
YKCJIaMU, HAKOIJIEHHE OIINOOK MPY BBIUNCICHUSX.

AJITOPUTMBI U IPOrPaMMHUPOBAHHE

Omnpenenenre BO3MOXHBIX Pe3yJbTaTOB padOThl MPOCTEUIINX aJTOPUTMOB YIPaBIIECHUS
UCIIOJHUTENIIMA WM BBIYACIUTEIBHBIX aNropuTMoB. OIlpeneneHue HUCXOAHBIX HaHHBIX, MpU
KOTOPBIX QJITOPUTM MOXKET AaTh TPeOYEMbIil pe3yJbTar.

Otanel pelleHus 3aAad Ha KomnbloTtepe. HMHCTpyMeHTanpHBIE CpEINCTBAa: TPaHCIATOP,
OTJIa4UK, TpouarpoBIMK. KoMIUisAus 1 MHTEpIIpeTalus nporpaMM. BupTyasibHble MallIMHBI.

WuterpupoBanHas cpena pa3paboTku. Meronasl OoTiIaaku mporpamm. Mcnonb3oBaHue
TpaccupoBOYHBIX Tabmuu. OTinanouHslii BeIBOJI. [lomiaroBoe BeIMoiHEHHE Hporpammsel. Touku
octaHoBa. [I[pocMOTp 3HaUEHUI NTEPEMEHHBIX.

SI3pik mporpammupoBanust (Python, Java, C++, C#). Tunbl JaHHBIX: LENOYHUCICHHBIEC,
BELICCTBEHHbIE, CUMBOJIbHBIE, JIornueckue. Bersnenus. CioxHsle yciaoBus. LIUKIIBI ¢ ycinoBueM.
[Muxibl 10 nepeMeHHON. B3auM03aMeHsIeMOCTh Pa3IMYHbIX BUJIOB LUKIOB. MIHBapuaHT 1uUKIIa.
CocraBieHne KA ¢ UCIOJIb30BAHUEM 3apaHee ONpeeIEHHOIO MHBapUaHTa IHKJIA.

JlokymeHTHpOBaHue nporpamm. Mcnonb3zoBanue koMMeHTapueB. [loaroroska onucanus
IIPOrpaMMBbl U HUHCTPYKLIUU JJIS IIOJIb30BATEINS.

ANropuT™Mbl 00paOOTKM HATYpAIbHBIX YHCEJN, 3aMHCAHHBIX B IO3ULMOHHBIX CHCTEMax
CUMCIeHHUs: pa30MeHHe 3amucH 4Hcia Ha OTAeIbHble LU(PHI, HAXOXKIECHHE CYMMBI U
npou3BeieHUs IU(p, HAXOXKIEHNE MaKCUMaTbHOW (MUHUMAJIBHON) ITU(PHI.

Haxoaenue Bcex MpOCThIX YKCEN B 3alaHHOM Auanas3oHe. [IpencraBinenue yucia B BUae
Ha0opa MPOCTHIX COMHOXKHUTENEH. ATOPUTM OBICTPOTO BO3BEJCHHS B CTETICHb.

OOpaboTka JaHHBIX, XpaHAIMXCSA B Qailax. TexcToBble M JBOMUYHbIE (aiinbl. daiinoBbie
nepemeHHbIe ((aitioBbie ykazarenu). UYrtenue us daitna. 3anuce B dai.

Pa3zbuenune 3amaun Ha nmoazanaun. [loxmporpammel (mpoueaypsl U GyHKIuM). Pekypcus.
PexypcuBHble 00bekThl ((ppakrainsl). PekypcuBHble mponenypbl u QyHkiuu. Mcnonas3oBanue
CTEKa JJIsl OpraHU3alli PEKYPCHUBHBIX BHI30BOB.

Hcnonb3oBaHue cTaHgapTHOW OMOIMOTEKH s3bIKa INporpammupoBanus. Ilonkimrouenue
OubIMOTEeK MOANPOrpaMM CTOPOHHUX MPOM3BOAMUTENECH. MOAYIBHBIH NPUHLHUI MTOCTPOSHUS
IIPOrPaMM.

Uucnennsle Meroabl. TouHoe W NMpUOMMKEHHOE pelieHUs 3aJadyd. YHCIeHHbIE METOJIbI
pelIeHUsT ypaBHEHWH: MeToJ mepebopa, MeETOoX MOJOBHHHOro jeneHus. IIpubnmxénnoe
BBIUUCIICHUE JUIMH KPUBBbIX. Bbluncnenue iomaaeid Guryp ¢ moMoInblo YUCIEHHBIX METO/I0B
(MeTo MPSIMOYTOJIBPHUKOB, MeTO Tpanenuit). [lonck Makcumyma (MUHUMYMa) (QYHKIIUH OHOM
IIEPEMEHHOM METOIOM IIOJIOBUHHOIO JACIICHUS.



O06paboTKa CUMBOJIBHBIX JaHHBIX. BCTpOCHHBIE (DYHKIIUH S3bIKA TIPOTPAMMHUPOBAHUS JIJIS
00pabOTKH CHMBOJIBHBIX CTPOK. AJTOpPUTMBI OOpaOOTKH CHUMBOJIBHBIX CTPOK: IOJCYET
KOJINYECTBA MOSIBIICHUH CHMBOJIa B CTpOKe, pa30MEeHHEe CTPOKHM Ha CJIoOBa IO MPOOETbHBIM
CHUMBOJIaM, TIOUCK IOJCTPOKU BHYTPHU JAHHOM CTPOKHU, 3aMEHA HAWIEHHOM II0JICTPOKHU Ha IPYTyIO
CTpoKy. ['eHepamms BceX CJIOB B HEKOTOPOM aii(haBUTE, YIOBIETBOPSIOMINX 3aJaHHBIM
orpanundenusM. [Ipeobpa3zoBaHue uyncia B CUMBOJIBHYIO CTPOKY U 0OpATHO.

MaccuBbl M TOCIEI0BAaTEILHOCTH 4YHCeN. BblunciaeHne 0OOOIIEHHBIX XapaKTEPUCTHK
AJIIEMEHTOB MAcCHBa WJIM YHUCJIOBOM IOCJIENOBATEIBbHOCTH (CYMMBI, MPOWU3BEACHUS, CPETHETO
apu(METHIECKOr0, MUHUMAJIBHOTO W MaKCHMAJIbHOTO 3JEMEHTOB, KOJIHYECTBA 3JIEMEHTOB,
YJIOBJIETBOPSIOIINX 3a/laHHOMY YCIIOBHIO). JIMHEMHBIN MOUCK 3aJaHHOTO 3HAYEHHS B MaCCHBE.

CoprtupoBka oJHOMEpHOro maccua. IIpocTbie MeTonbl COPTUPOBKU (METOA ITy3bIphKa,
METO]I BbIOOpa, COpTUpOBKa BcTaBKaMu). CopTUpoOBKa ciiMsgHUEM. BbICTpas copTupoBKa MaccuBa
(amroputm QuickSort). JIBOUYHBII MOKCK B OTCOPTUPOBAHHOM MAaCCHBE.

JIBymepHble MaccuBbl (MaTpULbl). AJTOPUTMBI 00pabOTKHM JBYMEPHBIX MAaCCHBOB:
3allOJIHEHUE JBYMEPHOIO YHCIOBOIO MACCHBA [0 3aJaHHBIM IpaBUiaM, MOUCK DJIEMEHTA B
JBYMEPHOM MAacCHUBE, BHIYMCIEHUE MAKCUMyMa (MUHUMYMa) U CYMMBbI 3JIEMEHTOB JIBYMEPHOTO
MacCHBa, IEPECTaHOBKA CTPOK U CTOJOLIOB ABYMEPHOIO MacCHBA.

NuadopmannoHHbIE TEXHOJIOTHH

TexctoBelii mponeccop. PegaktupoBanue u dopmaruposanue. [Iposepka opdorpaduu u
rpammatuky. CpesicTBa IOMCKA U aBTO3aMEHBI B TEKCTOBOM ITporeccope. Mcrnonb3oBaHue CTUIEH.
CrpyKTypHpOBaHHbBIE TEKCTOBbIE JNOKyMEHThl. CHOCKH, ornaBieHue. KosuiektuBHas pabora c
JOKyMeHTaMu. IHCTpyMEHTBI pelieH3UpOBaHus B TEKCTOBBIX Mporieccopax. O6mauHble CepPBUCHI.
HenoBas mnepenmcka. Pedepar. IlpaBuia UUTHPOBaHMS MCTOYHUKOB U O(QOPMIICHHS
oubnmorpaduyeckux ccbuiok. OdopmiieHHE CrHcKa INTEPATYPhl. 3HAKOMCTBO ¢ KOMITBIOTEPHOM
BEPCTKOM TeKkcTa. TexHHuyeckue cpeicTBa BBoja TekcTa. Crenuanu3upoBaHHBIE CpPENCTBA
PENAKTUPOBaHUS MATEMAaTUYECKUX TEKCTOB.

Amnann3 nanHbIX. OCHOBHBIE 331aUy aHAJIN3A IaHHBIX: IPOrHO3UPOBAHKE, KIaCCUPHUKALINS,
KJIacTepu3alys, aHaln3 OTKIOHeHuH. [locnenoBaTenbHOCTh pellIeHUs 3ajady aHalu3a JaHHBIX:
cOOp MEepBUYHBIX JaHHBIX, OYMCTKA M OIIEHKA KauyecTBa JAHHBIX, BBIOOp W/WIKM MOCTPOEHUE
MoJeNd, NpeoOpa3oBaHUE MAAaHHBIX, BHU3yaJdM3alMs JaHHBIX, HMHTEPIpPETalys pPe3yJbTaToB.
[IporpaMMHBIE CPEICTBA W HMHTEPHET-CEPBUCH sl 0OpabOTKM W TPEACTABICHUS JaHHBIX.
Bonbime nannbie. Mammnanoe oOyueHue. HTeeKTyaabHbIN aHaNN3 JaHHbIX.

AHanu3 JaHHBIX C TOMOINBIO AJIEKTPOHHBIX TaOaUL. BbruncieHne cCyMMbl, CpeIHEro
apuMeTHyecKoro, HauOOJbIIEr0 (HAMMEHBIIEr0) 3HAYEHUs Juana3oHa. BslumcieHue
Kod(puLMeHTa KOppENSAMH ABYX PAIOB HaHHBIX. [locTpoeHHe CTONOUATHIX, JMHEHYATBIX U
KpyroBeIx auarpamm. [loctpoenue rpapukoB @pynkuuid. [lonbop nuHUM TpeHaa, penieHre 3aaa4y
IIPOrHO3UPOBAHMSL.

YucneHHoe pelleHre YpaBHEHUH C NMOMOINBI0 Mojadopa mapamerpa. Ontumusanus Kak
MOMCK HAWJIY4lIero peleHuss B 3aJaHHBIX ycioBusx. LleneBas QyHKIMs, orpaHuueHHs.
JlokanpHbIe W TIIOOATBHBIN MHUHHMYMBI 11elIeBOM (yHKImU. PerneHne 3amad ONTHMH3ALNUU C
MIOMOIIbIO 3JIEKTPOHHBIX TAOJIULI.



IIVTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBbI 1100
NHO®OPMATHUKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

JIMYHOCTHBIE PE3yJdbTaThl OTPAKAIOT TOTOBHOCTh M CIHOCOOHOCTH OOYYarOIIUXCS
PYKOBOJICTBOBATHCSI CHOPMHUPOBAHHON BHYTPEHHEH MO3UIIMEN TUYHOCTH, CUCTEMOU IIEHHOCTHBIX
OpUEHTAIlNI, TO3UTUBHBIX BHYTPEHHUX YOEXKIEHUH, COOTBETCTBYIOIIUX TPATUIUOHHBIM
[IEHHOCTSM POCCHUHCKOTO OOIECTBa, pAaCIIMPEHUE KU3HEHHOTO OIBITA U OIBITA JEATEILHOCTH B
nporiecce  peaiu3alii  CPEACTBAMH  y4eOHOTO  TpeaMeTa OCHOBHBIX  HalpaBJICHUH
BOCIIUTATEIIHLHOMN JIEATSILHOCTH.

B pesynbrare u3ydeHus uHGOPMATHKH HAa YPOBHE CPEIHEr0 OOIIEro OOpa3oBaHHS Y
oOyudaromerocst 0yayT chOpMUPOBAHBI CIIEAYIONINE JIMYHOCTHBIC PE3YIIbTATHI:

1) rpaxxaaHCcKOro BOCIMTAHUSA:

OCO3HAHHME CBOUX KOHCTUTYIIMOHHBIX NpaB M OO0S3aHHOCTCH, YBa)KCHHUE 3aKOHA U
NPaBOMOPSIIKA, COOJIOJACHUE OCHOBOIOJATAOIIUX HOPM HHGOPMAIIMOHHOTO TMpaBa U
WH(POPMAITMOHHON 0€30MaCHOCTH;

TOTOBHOCTH TIPOTUBOCTOSITH HJICOJIOTHH JKCTPEMH3Ma, HAIMOHAIM3Ma, KCEHO(POOHH,
JUCKPUMHUHAIIMK TIO0 COIMAJbHBIM, PEIUTHO3HBIM, PACOBBIM, HAIIMOHAJIBHBIM MpPU3HAKAM B
BUPTYaJIbHOM IPOCTPAHCTBE;

2) IaTPHOTHYECKOr0 BOCIIUTAHUS:

[IEHHOCTHOE OTHONICHHE K MCTOPUYECKOMY HACJIEIHIO, TOCTIKEeHusM Poccum B Hayke,
UCKYCCTBE, TEXHOJOTHIX, TOHUMAaHHE 3HAYeHHs WHYOpPMATHKHM Kak HAyKd B IKU3HU
COBPEMEHHOT0 00IIIeCTBa;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

c(OpPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STHYECKOTO TIOBEICHHUS;

CIOCOOHOCTH OIIEHUBATh CUTYAIIMIO U IPUHUMATh OCO3HAHHBIC PEIICHUS, ODUCHTUPYSICh Ha
MOpaJIbHO-HPAaBCTBEHHBIE HOPMBI U LIGHHOCTH, B TOM 4HcJje B ceTh VIHTepHeT;

4) 3cTeTUYECKOT0 BOCTIUTAHUS

ACTETHYECKOE OTHOIICHHWE K MHpPY, BKIIOYas OSCTETUKY HAYYHOTO M TEXHUYECKOTO
TBOPYECTBA;

CHOCOOHOCTh BOCIIPUHUMATD Pa3JInYHbIE BUJbI UCKYCCTBA, B TOM YHCJIE OCHOBAHHOTO Ha
UCTIOJIb30BaHUM HH()OPMAIIMOHHBIX TEXHOJIOTHIA;

5) ¢pu3uveckoro BOCHUTAHMS:

c(hopMUPOBAHHOCTH 37JOPOBOTO U O€30MacHOr0 00pa3a )KU3HU, OTBETCTBEHHOTO OTHOIIICHHS
K CBOEMY 3/I0pOBbIO, B TOM YHUCIIE 3a CUET cOOIIOIeHHs TpeOoBaHU 0€30MacHON 3KCITyaTaluu
CpeAcTB MHPOPMAIMOHHBIX M KOMMYHUKAITMOHHBIX TEXHOJIOTHH;

6) TPy10BOr0 BOCIIUTAHUA:

TOTOBHOCTb K aKTUBHOM JEATEIbHOCTH TEXHOJIOIMUYECKON U COLIMAIbHON HAIIPaBICHHOCTH,
CHOCOOHOCTh HHUITUMPOBATH, INITAHUPOBATH M CAMOCTOSITEILHO BBITIOIHATh TAKYIO JICATEIBHOCTS;

uHTEepec K cdepam MpodecCHOHATBHON JesTeIbHOCTH, CBA3aHHBIM C HH(OPMATHKOH,
NpOTPaMMHUPOBAaHUEM M HH()OPMAIIMOHHBIMU TEXHOJIOTHSMH, OCHOBAHHBIMH Ha JOCTIDKEHHSIX
HayKd HMH(POPMATHKH M HAYYHO-TEXHHYECKOTO TpOrpecca, YMEHHE COBEpIIaTh OCO3HAHHBIN
BbIOOp Oynymieit mpodeccuu u peann3oBbIBaTh COOCTBEHHBIC KU3HEHHBIE TUIAHBI;

TOTOBHOCTb M CHOCOOHOCTh K OOpa30BaHUIO M CaMOOOPa30BaHUIO HA MPOTSHKEHUU BCEH
KHU3HU;



7) 3K0JI0ru4YeCKOro BOCIIMTAHMS:

0CO3HaHME INI00ATBHOT0 XapaKkTepa 3KOJIOIHYECKUX NPoOsIeM U MyTel uX pelieHusi, B TOM
qucie ¢ y4€TOM BO3MOKHOCTEH HH(OpMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHIA;

8) HeHHOCTH HAYYHOI0 NO3HAHHUS:

c(OPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pa3sBUTHA HAYKH, JOCTHKEHHUSIM HAYYHO-TEXHUYECKOT' 0 ITporpecca 1 00IeCTBEHHOM NPaKTHKY, 32
CuéT MOHMMAHHUS pOJIUM HMH(YOPMAIMOHHBIX PECYpCcOB, HH(GOPMAIMOHHBIX MPOIECCOB U
MH(GOPMALIMOHHBIX TEXHOJIOTMM B yCIOBUSX LU(POBON TpaHC(hOpMalMd MHOTUX chep KU3HU
COBPEMEHHOI'0 00111eCTBa;

OCO3HaHME IIEHHOCTU HAayYHOW JEATEIbHOCTH, FOTOBHOCTb OCYILECTBIISATh NMPOEKTHYIO U
HCCJIEI0BATENIBCKYIO ACSITEIbHOCTh HHANBUAYAIBHO U B TPYIIIIE.

B mpouecce poCTMKEHMS JIMYHOCTHBIX PpE3YyJbTaTOB OCBOECHHSA IPOrpPaMMbl IO
uHpoOpMaTUKE y  OOYyYalOUIMXCS  COBEPIICHCTBYETCS  AMOLMOHAIBHBIA  HMHTEIUIEKT,
Mpenoaralomui cOpMUPOBAHHOCTD:

CaMOpEeryJIMpOBaHMsl, BKIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHUE IPUHUMATH OTBETCTBEHHOCTh
3a cBOE MOBENIEHHE, CIIOCOOHOCTh aJallTUPOBATHCS K AMOIIMOHAIBHBIM U3MEHEHUSIM U IIPOSIBIISTh
TUOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHMBAIMM, BKJIIOYAIOIIEH CTPEMJIEHHME K JOCTIDKEHUIO LU U YCIEXY,
ONTHMHU3M, HHULIMATUBHOCTb, YMEHUE JACHCTBOBATH, UCXO/s U3 CBOUX BO3MOYKHOCTEH;

OMITATUH, BKIIIOYAIONIEH CHOCOOHOCTh MOHMMATh SMOIMOHAIBLHOE COCTOSHHE APYTHX,
YUUTBIBaTh €r0 IPU OCYHIECTBICHUHM KOMMYHHKALIMU, CHOCOOHOCTh K COYYBCTBHIO U
COIEpEKUBAHMUIO;

COLIMAJIBHBIX HABBIKOB, BKJIIOYAIOIIUX CHOCOOHOCTh BBICTPAUBATh OTHOIUIEHUS C JPYTUMHU
JFOAbMU, 3200TUTKCS, IPOSBIISTh HHTEPEC U Pa3peIiaTh KOH(IUKTHI.

METAINIPEJMETHBIE PE3YJIbTATBI

B pesynbrare usydeHus WHQOPMATHKUA HA ypPOBHE CpPEIHETO OOIIero OO0pa3oBaHUS Y
oOydaromerocss OyayT cGhOpPMHUPOBAHBI METaNpPEIMETHBIC pE3YJIbTAThl, OTPAKCHHBIC B
YHHUBEpPCAJIbHBIX YUeOHBIX NEHCTBUSX, a UMEHHO — IO3HABaTENbHbIE YHHUBEPCAIbHbIE yueOHbIE
NEeHCTBUS, KOMMYHHKAaTHUBHBIE  yHHUBEpCAJbHbIE  y4eOHbIE  JCWCTBUA,  PETYJISTHUBHBIC
YVHHUBEpCaJbHbIC yueOHbIE ICWCTBUS, COBMECTHAS JCSTEIbHOCTD.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE YUeOHbIe 1elCTBUS

1) 6a30Bble JIOTHYECKHUE €I CTBHS:

CaMOCTOSITENIbHO (DOpMYIHpOBaTh M aKTyalM3UpPOBATh MNPOOJIeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

YCTaHABIIMBAThH CYIICCTBEHHBIN MPU3HAK WM OCHOBAHUS IS CPaBHEHUS, KJIaCCU(UKAIINN
1 0000IIIeHM;

ONpENENATh UEIH eI TeIbHOCTH, 33/1aBaTh MAPAMETPhl U KPUTEPUHU UX TOCTUKEHUS,

BBISIBIIATh 3aKOHOMEPHOCTH U ITPOTUBOPEUHS B PACCMATPUBAEMBIX SBJICHUSIX;

pa3zpabaThIBaTh IJIaH PEHICHUsSI MPOOJIEMBbI C YUETOM aHAIM3a UMEIOIINXCS MaTepUATbHBIX
U HEMaTepUaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JIE€SITEIbHOCTh, OLEHUBATH COOTBETCTBUE PE3YJIHTATOB LEISM,
OIICHUBATh PUCKHU MOCIICACTBHUI NESITEIbHOCTH;



KOOPJAMHHUPOBATb M BBINOJHATH pabOTy B YCIOBUSAX pPEAJbHOTO, BHUPTYalIbHOIO U
KOMOMHHPOBAHHOT'O B3aMMOJICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHHUE MIPH PEIICHUH KU3HEHHBIX TPOOIeM.

2) 6a3oBbIe HCCIeA0BaTENbCKUE JIeiicTBUS:

BJIQJICTh HABBIKAMH y4EOHO-UCCIICIOBATEIILCKON M MPOCKTHOW JEATEIHHOCTH, HAaBBIKAMU
paspereHust mpo0jeM, CIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY TOHUCKY METOJOB
peICHUS NPAKTUICCKUX 3a/lav, IPUMCHCHUIO PA3JIMYHBIX MCTOJ0B ITO3HAHUAA,

OCYHICCTBJIATEL PA3JIMYHBIC BUALI ACATCIIBHOCTHU IO IMOJYYCHHWIO HOBOI'O 3HaHUA, €T0
MHTEPIIPETALNY, IPE0OPA30BAHUIO0 U IMPUMEHEHHUIO B Pa3IMUHBIX YYEOHBIX CHUTYyallUsX, B TOM
YHUCIIC TIPH CO3JaHUH YICOHBIX M COITUABHBIX MTPOEKTOB;

dbopMUpOBaTh HAYYHBINA THUIM MBIIJICHHS], BIaJAeTh HAYYHOU TEPMUHOJIOTHEH, KITFOUEBBIMU
INOHATHUAMU U METOJaMHU,

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 3a7aud B 0Opa30BATEIBHON NEATEIHHOCTH U
KN3HCHHBIX CUTyallHAX,

BBISIBJISITH MPUYMHHO-CIICJICTBEHHBIE CBS3M U aKTyaJlM3HpOBaTh 3a7ady, BBIIBUTATH
THUIIOTE3Y eé peliCHUA, HAXOAUTh apryMCEHTHBI U JOKA3aTCIIbCTBA CBOUX yTBep)I(I[eHI/IfI, 3a1aBaThb
napaMeTpsl U KPUTEPUU PEIICHHS,

AHAIM3UPOBATH IMOTYYCHHBIE B X0JIC PEIICHHS 3aJ1a9H PE3YJIbTAThl, KPUTHYECKH OIICHUBATh
UX IOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHHUE B HOBBIX YCIOBUSX;

JaBaTb OICHKY HOBBIM CUTYyallusAM, OLICHHUBATb HpI/IO6peTéHHBII\/JI OIIBIT,

OCYIICCTBIISATH IICJICHAIIPABJICHHBIN IMOMCK IEPEHOCa CPEJCTB M CIIOCOOOB JICHCTBUS B
npoeCCUOHATIBHYIO CPELY;

yMETh TEPEHOCUTh 3HAHWSA B  I[O3HABATCIBHYID M  IPAKTHYECKYHO  00JacTh
KUBHECACATCIIbHOCTH,

YMETbh UHTEIPUPOBATH 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00J1acTel;

BBIJIBUTaTh HOBBIC HJCH, IpeJjaratb OPUTHHAJIBHBIC IMOAXOAbI W PELICHHS, CTaBHUTh
POOJIEMBI M 33JIa4M, JOMYCKAIOIIUE allbTEPHATUBHBIC PEIIICHHS.

3) pabdora ¢ unopmaumeii:

BJIAICTb HABBIKAMHW  IMOJIYYCHUA I/IH(l)OpMaIII/II/I U3 HWCTOYHHUKOB PpPa3HBIX THIIOB,
CaMOCTOSITCIIEHO ~ OCYIISCTBJIATh IOMCK, AaHalu3, CHUCTEMATH3allMI0 M HHTEPIPETALIHIO
UH(OPMALIUU PA3IHMYHBIX BUJIOB U (POPM IIpE/ICTABIICHUS;

CO3/1aBaTh TEKCTHI B Pa3IMYHbIX (hopMaTax ¢ y4€TOM Ha3HAUYEHUS MH(DOPMAIIUK U LIEIeBOI
ayJIMTOPUH, BbIOMpas ONTUMAIBHYIO (OPMY MPEICTAaBICHHS U BU3yaIn3alluy;

OIICHUBATh JOCTOBEPHOCTH, JETUTUMHOCTh MH(GOpPMAIIUU, €€ COOTBETCTBUE MPABOBHIM H
MOPaTbHO-ITHUYECKUM HOPMaM;

HCIIOJIB30BAaTh CpCACTBa I/IH(l)OpMaIII/IOHHBIX U KOMMYHUKAIHMOHHBIX TEXHOJIOTUA B
pCICHUN KOIHUTHUBHBIX, KOMMYHHWKATHBHBIX W OPraHU3allMOHHBIX 3ala4d C CO6HIOIICHI/ICM
TpeOOBaHUIT SPrOHOMHKH, TEXHUKH O€30IaCHOCTH, TUTHEHBI, PECYPCOCOCPEIKECHHSI, TPABOBBIX U
ATHUYECKUX HOPM, HOpM HH(DOPMAIIMOHHOW O€30MacHOCTH;

BJIa/JIETh HABbIKAMHU pACMO3HABaHUS U 3alIUTHl HMH(OpMALMM, HWH(OPMALMOHHON
0€30MacHOCTH JIMYHOCTH.

KoMMyHuKaTHBHBIE YHHBepcaJlbHble y4eOHbIe AeiicTBUS

1) o0menune:
OCYHICCTBJIATE KOMMYHHKAIIUHU BO BCEX C(l)ean KHN3HH,



pacno3HaBaTh HEBEpOAJIBHBIC CpEACTBA OOIICHUS, MMOHUMATh 3HAYCHUE COIHATHHBIX
3HAKOB, PACIO3HABATH MPEANOCHUIKY KOHPIUKTHBIX CUTYallUN U CMSTYaTh KOH(IIUKTHI;

BJIAJIETh Pa3IMYHBIMU CIIOCOOAMU OOIIEHUS U B3aMMO/ICHCTBHS, apT'yMEHTHPOBAHHO BECTH
JIMaJIoT, YMETh CMr4aTh KOH(PJIUKTHBIC CUTYAllUH;

pa3BEPHYTO U JIOTUYHO M3J1araTh CBOIO TOYKY 3PEHMSI C HCIOJb30BAHHUEM SI3BIKOBBIX
CpENCTB.

2) coBMecTHas1 1eATEeJbHOCTD:

MOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMaHIHON U HHANBUAYAIbHON pabOThI;

BBIOMPATh TEMAaTUKy M METOJbI COBMECTHBIX ICHCTBUH C y4€TOM OOIIMX MHTEPECOB U
BO3MOKHOCTEHN Ka)0r0 4JeHa KOJUIEKTUBA;

IIPUHUMATh LEJIM COBMECTHOM JEATEIbHOCTH, OPraHW30BBIBaTh M KOOPIMHUPOBATH
JIECTBHS 110 UX JOCTHKEHHIO: COCTABIIATH IUIAH JEHUCTBUM, pACIIPEAEIIATH POJIU ¢ YYETOM MHEHHM
YYaCTHUKOB, O0CYKIAaTh PE3yJIbTaThl COBMECTHON pabOTHI;

OILICHMBATh KaYeCTBO CBOETO BKJIaJa U Ka)JI0T0 YYaCTHHKA KOMaH/bI B OOLIUI pe3ynbTaT
10 pa3paboTaHHBIM KPUTEPHSIM;

IpeJiaraTb HOBBIE IIPOEKTHI, OLIEHUBATh WAEU C IO3ULMU HOBU3HBI, OPUTMHAJIBHOCTH,
MPAKTUYECKOM 3HAYUMOCTH;

OCYILIECTBIISATh ITO3UTHBHOE CTPATETMYECKOE IIOBEJEHUE B PA3JIMYHBIX CHUTyalUsX,
HPOSIBJIATH TBOPUECTBO U BOOOpakeHHE, ObITh HMHUIIMATUBHBIM.

PeryasiTuBHble YHUBEpPCAJbHbIE YUeOHbIE 1eHCTBUS

1) camoopranusanus:

CaMOCTOSITEJIbHO OCYILECTBIIATh MO3HABATENbHYIO JEATEIbHOCTb, BBIABIATH MPOOJIEMBI,
CcTaBUTh W (GOPMYIUpOBaTH COOCTBEHHBIE 3aJaud B O0Opa30BATEIBHOW JEATEIBHOCTH U
JKU3HEHHBIX CUTYaIHIX;

CaMOCTOSITENIbHO COCTABJIAThH IUIAH PEUICHUs MPOOIeMbl C YUETOM UMEIOLIUXCSA PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEANOYTCHUH;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacimupsTh paMK1 y4eOHOTo MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JIeJIaTh OCO3HAHHBIN BBIOOP, ApryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3 PELICHHE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CHOCOOCTBOBATH (POPMUPOBAHHIO ¥ TIPOSIBIICHUIO MIMPOKOH dPYIUIIMH B PA3HBIX 00JaCTAX
3HAaHUH, TOCTOSITHHO MOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIBTYPHBII YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B JI€ATEIbHOCTh, OLICHUBATh
COOTBETCTBUE PE3YJIbTATOB LIEJISM;

BJIa/IETh HaBBIKAMH MMO3HABATENbHON pe(IeKCUU KaK OCO3HAHUS COBEPIIAEMbIX JEHCTBUN
U MBICJIUTEJIBHBIX MPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHH, HCIOIb30BATH MPUEMBI peduieKCun
JUTSL OLICHKU CUTYAIluH, BBIOOpA BEPHOTO PELICHHS;

OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PELLEHUS 110 UX CHUKEHMUIO;

MPUHUMATh MOTHUBBI U ApIYMEHTHI JPYTUX NPU aHAINU3€ PE3YJIbTaTOB JI€ATEIbHOCTH.

3) npuHATHS ceds1 U IPyrux:

NPUHUMATD ce0s1, TOHMMAast CBOM HEIOCTATKU M JOCTOWHCTBA,

IIPUHUMATh MOTHUBBI U ApIYMEHTBI JPYTUX IPU aHAJIU3€E PE3YJIbTATOB JEATEIbHOCTH;

IpHU3HaBaTh CBOE MPABO U MPaBO JAPYTUX HA OLINOKY;



pa3BUBaTh CIIOCOOHOCTH MOHUMATh MU € TIO3UIIUH IPYTOTO YEIOBEKA.
IMPEAMETHBIE PE3YJIBTATbBI

B mpouecce wm3ydenuss Kypca wuH(pOpMaTHKH yriyon€HHoro ypoBHs 6 10 knacce
oOyuaromumucs OyyT JOCTUTHYTHI CIIEAYIOIINE IPEIMETHBIE PE3YIbTaThI:

BJIAJICHUE IPEJICTABICHUSIMHU O POJM HMH(OpPMAlUM M CBA3AHHBIX C HEW IPOLECCOB B
OpUpoje, TEXHUKE M OOLIecTBE, MOHATUAMHU «HH(OpMaLusy, «MHPOPMALMOHHBIM Hpoleccy,
«CHUCTEMa», «KOMIIOHEHTBI CHUCTEMBI», «CHUCTEMHBIA APPEeKT», «MHPOPMAIMOHHAS CUCTEMAY,
«CUCTEMA YIIPABICHUS»;

BJaJICHUE METO/JaMHu IoHMcKa HMHpOpMauuu B ceTh VIHTepHET, yMEHHE KpPUTHUECKU
OLIEHUBATh HH(POPMALIHIO, IOTYYEHHYIO U3 ceTh VIHTepHeT;

YMEHHE XapaKTepH30BaTh OOJIbLINE JaHHBIE, NPUBOAUTH TNPUMEPHl HCTOYHHUKOB HX
MOJTYYCHUSI W HAIPABIICHHS HCIIOJIb30BAHMS, YMEHHE KIIACCU(HIMPOBATH OCHOBHBIC 3aauu
aHalu3a JaHHbBIX (IIPOrHO3UpPOBAHME, KiAacCU(UKALUA, KIacTepu3alus, aHalIU3 OTKIOHEHHIl),
IIOHUMAaTh IOCJIEeI0BATEIbHOCTh PELICHUs 3aJad aHajlu3a JaHHBIX: cOOp MEpPBUYHBIX JIAHHBIX,
OUYHCTKA M OIICHKAa KauecTBa JaHHBIX, BBHIOOp W/WIM IMOCTPOSHHE MOJENH, Mpeodpa3zoBaHue
JAHHBIX, BU3yaIH3allys JAHHBIX, HHTCPIPETAIHS PE3YyIbTaTOB;

[OHUMAaHHME OCHOBHBIX IPHUHILUIOB YCTPOHCTBA U (YHKIMOHHPOBAHUS COBPEMEHHBIX
CTAllMOHAPHBIX U MOOMJIBHBIX KOMITBIOTEPOB, TEHACHIINHI Pa3BUTHS KOMIIbIOTEPHBIX TEXHOIOTHA;

BJaJICHUE HaBbIKAaMH pabOThl C ONEPAlMOHHBIMU CHUCTEMaMH, OCHOBHBIMHM BHJIAMHU
IPOTPAMMHOTO 0OecTieueHUs [T PeIIeHHs y4eOHBIX 3a/1a4 110 BHIOPAHHOH CIIeIUaIn3aIiig;

HaJIM4YMe NPEACTABICHUNH O KOMIBIOTEPHBIX CETSIX M MX POJU B COBPEMEHHOM MHpE, O
0a30BBIX MPUHIUIAX OpPraHU3alUK M (YHKIMOHUPOBAHUS KOMIBIOTEPHBIX ceTed, 00 o0Immx
NPUHIHIAX pa3pabOTKU U PYHKIIMOHUPOBAHUS HHTEPHET-TTPHIIOKCHHI;

HOHMMaHHE yrpo3 MH(GOPMAIMOHHON 0€30MacHOCTH, UCIOIb30BAHUE METO/IOB U CPE/ICTB
IPOTUBOACHUCTBUS ITHM Yrpo3aM, COOJIOJieHHEe Mep O€30MacHOCTH, MperloTBpPAIlAOLINX
HE3aKOHHOE paclpOCTPaHEHHE IEPCOHAIBHBIX JaHHBIX, COOJIOeHHEe TpPeOOBaHUNA TEXHUKU
0€30IacCHOCTH UM TUTHEHBI NP paboTe ¢ KOMIBIOTEPAMH U IPYTMMH KOMITIOHEHTaMH IH(poBoOro
OKpY’KEHUsI, NOHMMaHHE IPAaBOBBIX OCHOB HCIIOJIb30BAaHUS KOMIIBIOTEPHBIX Iporpamm, 0Oa3
JAHHBIX ¥ paboThl B ceTH MIHTEpHET;

NOHMMaHWE OCHOBHBIX NPUHIMIIOB AMCKPETHU3ALMU DPA3TUYHBIX BUAOB HH(pOpMAIUH,
YMEHHUE OTpeneNiaTh HH(HOPMAIMOHHBIN 00bEM TEKCTOBBIX, Ipa)MIeCKUX M 3BYKOBBIX JTAHHBIX
IpY 3a/laHHbIX MapaMeTpax AUCKPeTH3allMH, YMEHUE ONPEAEIsATh CPEIHIO CKOPOCTh Nepeadn
JTAHHBIX, OLICHUBATh N3MEHEHHE BPEMEHU Nlepeiaul IPH U3MEHEHUH UH(OPMAIIMOHHOTO 00bEMa
JTAHHBIX M XapaKTEePUCTHK KaHaja CBA3H;

YMEHHE HCIIOJNb30BaTh TPU DPEUICHWH 3ajad CBOWCTBA TO3MIMOHHOW 3alliCH YHCEll,
QITOPUTMAa IOCTPOCHMs 3alMCH 4YMciIa B IO3MLUOHHOM CHCTEME CUHMCIEHHSI C 3aJaHHBIM
OCHOBAHMEM U MOCTPOCHUS YHCIIa IO CTPOKE, COAEPIKaIIlel 3auch ATOTO YUCIA B MO3UIIMOHHON
cUCTEeMEe CUHMCIICHHS C 3aJJaHHBIM OCHOBAaHHEM, YMEHHE BBINOJIHATH apu(MeTHUecKre oneparyy B
MO3HUILIMOHHBIX CHCTEMaX CUMCIICHUS;

YMEHHE BBITIONHATE TpeoOpa3oBaHUS JIOTHUECKUX BBIPAKEHUH, WCIONB3Yys 3aKOHBI
anreOpbl JJOITMKH, YMEHHUE CTPOUTD JIOTHYECKOE BhIPAKEHHE B U3bIOHKTUBHOM M KOHBIOHKTUBHON
HOpMaJIbHBIX (popMax 1o 3aJaHHOW TaONMIle MCTUHHOCTH, WCCIIEAOBAaTH OOJACTh MCTHHHOCTHU
BBICKa3bIBaHUS, COACPIKALIETO TEPEMEHHBIC, pellaTh HECIOXKHBIE JOIMYECKHe YPaBHEHUS WU
CHUCTEMBI YPaBHECHHU;



MOHMMaHKe 0a30BbIX AJITOPUTMOB 00PaOOTKH YUCIIOBON U TEKCTOBOM MH(pOpMaluy (3aruch
qucel B IMO3UIMOHHOM CHUCTEME CUMCIEHHs, HaXOXJIEHUE BCEX MPOCTBIX YMCET B 3aJaHHOM
JrarnazoHe, 00paboTKa MHOTOPA3PsAAHBIX LENBbIX YMCENl, aHATU3 CUMBOJIBHBIX CTPOK U JIPYTHX),
QITOPUTMOB MIOUCKA U COPTUPOBKHU, YMEHHUE OTIPEIENIATh CI0XKHOCTh H3y4aeMbIX B Kypce 6a30BbIX
QIrOpPUTMOB  (CYMMHUPOBAaHHE DJJIEMEHTOB MaccHBa, COPTHPOBKAa MAaccuBa, IepeOOpHbIE
QITOPUTMBI, JBOMYHBIA IOUCK) ¥ MPHUBOAMTH INPUMEPHl HECKOJIBKHUX aJITOPUTMOB pa3HOU
CJIOKHOCTH JIJIsl pELIEHUsI OHOM 3aJauu;

BJI4JICHUE YHUBEPCAIBHBIM S3bIKOM MPOrpaMMHUPOBaHMs BhICOKOro ypoBHs (Python, Java,
C++, C#), npencraBieHussMH O 0a30BBIX THUMAX JaHHBIX M CTPYKTYpax JaHHBIX, YMEHHE
UCIIOJIb30BaTh OCHOBHBIE YIPABJSIIOIIME KOHCTPYKIMH, YMEHHE OCYIIECTBIIATh AaHAIU3
NPEUIOKEHHOM MHpOTpaMMBbl: OIpPENeNATh Pe3yibTaThl paboThl MPOrpaMMbl IPU 3aJaHHBIX
UCXOAHBIX JaHHBIX, ONPEAENATh, MPU KAKUX HCXOJHBIX JIaHHBIX BO3MOKHO IIOJIy4E€HUE
yKa3aHHBIX Pe3yJIbTaTOB, BBISABISATH JaHHbBIC, KOTOPHIE MOTYT NPHUBECTH K OMUOKe B pabote
pOrpaMMel, GOPMYIHPOBATH MPEAJIOKEHUS M0 YIYUIIEHUIO TPOrPaMMHOTO KOJ1a;

YMEHHME CO37aBaThb CTPYKTYPUPOBAHHBIE TEKCTOBBIE TOKYMEHTHI M JEMOHCTPALIMOHHBIE
MaTepuaiabl C MCIOJIb30BAHUEM BO3MOYKHOCTEH COBPEMEHHBIX IIPOIPAMMHBIX CPEICTB U
00JIaYHBIX CEPBUCOB;

YMEHHUE UCIOJIb30BaTh IEKTPOHHBIC TAOIUIIBI Ul aHAJIN3a, IPEICTABICHHS 1 00pabOTKU
JAHHBIX (BKJIIOYas BBIYMCICHHE CYMMBI, CpPEJHEro apu(pMETHUYECKOro, HauOOJBIIEro M
HAaUMEHBILIETO 3HAUEHUH, pElIeHHE YpaBHEHHH, BBIOOp ONTUMAIBHOIO pEIIeHHUs, TOA00p JIMHUU
TPEHJa, PeLIeHNE 3a1a4 IPOTHO3UPOBAHUS).



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoanyecTBo yacoB DJIEKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM (undposbie)
Ne n/m Kontpoabnbie IlpakTHueckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypeni
Paznea 1. llndposasi rpaMoOTHOCTH
11 KommnbroTep - yHHBEpCaTIbHOE YCTPOMCTBO 5
' 00pabOTKU JaHHBIX
1.2 [IporpammHoOe obecrieueHne 2
1.3 KomMmnerorepHslie cetn 1
14 HNudopmanmonnas 6€30macHOCTh 1 1
Htoro mo pazneny 6
Paznen 2. Teoperuueckue 0CHOBbI MH()OPMATHKH
21 [IpencraBnenue nudopmamnuu B 1
KOMITBIOTEpE
2.2 OCHOBBI aJITE€OPHI JIOTHKA 2 1
2.3 KommbrorepHas apupmeruka 1
Htoro no pazneny 5
Paznen 3. Anroput™Mbl 1 NIPOrpaMMHUpPOBaHUeE
3.1 BBenenue B nporpaMMupoBaHue 2 0.5
3.2 BcnomoraTenbHbIE anropuTMBI 2
3.3 YucieHHbIe METOIBI 2 1



3.4 AJTOpUTMBI 00paOOTKH CUMBOIBHBIX

JaHHBIX

3.5 Anroput™Mbl 00pabOTKH MacCHBOB
Uroro no paspeny

Paznen 4. UnopmManmoHHbIe TEXHOJIOTUH
4.1 O06paboTKa TEKCTOBBIX JOKYMEHTOB

4.2 AHanm3 JaHHBIX
Uroro no paspeny
PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB IIO [TPOTPAMME
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IHOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
DJIEeKTPOHHbIE
HMara uudposbie
N Kosan4yecTBo 4acoB u3yuyeHusi oOpa3oBaTebHbIE
[
i T ecypchl
w/n eMa ypoka pecyp

Konrpoabnusie IIpakTuyeckue

Bcero
padoThI padoTsbI
Nudpopmanus u uHpopManuoHHbIE 5 5
MPOoLEeCcCh
1 [IpaBuna TeXHUKH OE30MACHOCTH.
Nudopmanus. MapopmanmonHas 1
IrPaMOTHOCTh ¥ HH(OpMAIIOHHAS
KyJbTYypa.
2 [Toaxoap! k U3MEPEHUIO HH(POPMAITUH. 1
WudpopmanmoHHbIe CBA3H B CUCTEMaX 1
Pa3IUYHON MPUPOIBI
4 O6paboTka napopManuu
5) [lepenaya u xpanenue UHGOpMaIIH 1
6 O0001IeHrEe 1 cCUCTEMAaTU3AIIH
U3yYCHHOT'0 MaTepuaa o Teme 1
«Mupopmanms u nHGOpMaITHOHHBIE
IPOIIECChDY
KoMnbroTep u ero nporpaMmmHoe 5 2

odecmeuenue



HCTOpI/IH pa3sBUTHA BBIYHCITUTEIILHOM

TEXHUKHU L
8 OcHoBoOTMIONArafOIINe MPUHIINTIBI
. 1
ycTpoiictea OBM
9 [IporpamMMHOE oOecTieueHrue KOMITbIOTEPa
10 daiinoBas cucTeMa KOMITBIOTEpa
11 O06o01IeHre U cuCcTeMaTU3aIus
M3YYCHHOTO MaTepuraa Imo TeMe 1
«KommbroTep u ero nporpaMMHoOe
oOecrieueHue».
IIpencraBaenue uHpopmanum B 9
KOMIIbIOTEpe
12 [IpencraBneHue yucen B MO3UIUOHHBIX 1
CUCTEMAaX CUUCIICHHUS
13 [TepeBon uncen U3 0AHON MO3UIIMOHHOM 1
CUCTEMBI CUHCJICHHUS B IPYTYIO
14 Pemenue 3a1a4 B KOMIBIOTEPHBIX 1
CUCTEMaX CUHCIICHHS
15 ApudmeTrueckue oneparyy B 1
MO3UIIMOHHBIX CUCTEMAaX CUUCIICHUS
16 [IpencraBieHue yncen B KOMIbIOTEPE 1
17 KoaupoBanue TekcToBO# MHDOpMAIH 1
18 Konuposanue rpadudeckoit uHGpopMauu 1
19 Konuposanue 3BykoBoii nHpopmanuu 1
20 O060061IeHre U cucTeMaTu3alus
U3YYEHHOTO MaTepuaa o Teme 1

«IIpencraBnenue nHpopmalyu B
KOMITBIOTEPEN.



9J1eMeHThbI TCOPHH MHOKECTB U

ajredopbl JOTUKHU 8
21 HekoTopsie cBeeHNS U3 TEOPHH 1
MHO>KECTB
22 Anrebpa TOTHKH 1
23 Tabmuibl UICTUHHOCTH 1
24 Pemenwue 3amay mo anredpe JIOTUKH 1
25 [IpeoOpazoBaHue TOTUUECKUX BBIPAKECHHIA 1
26 DneMeHTHI cXeM TeXHUKH. Jloruueckue 1
CXEMBI
27 Jlornueckue 3a1a4u U CII0cOOBI UX 1
penIeHus
28 O0001IeHNEe 1 cCUCTEMAaTU3AIIHS
U3YYEHHOTO MaTepuala o TeMe 1
«ONeMEHTHI TEOPUU MHOKECTB U anreOpsl
JIOTHKI.
CoBpeMeHHbIE TEXHOJOTUH CO3AAHUS H
00padoTKN HH(POPMALMOHHBIX 5
00beKTOB
29 TekcToBbIE JOKYMEHTHI 1
30 OOBEeKTH KOMIIBIOTEPHOH Irpaduku
31 KomMreroTepHbie Ipe3eHTann
32 O06001IeHre U cucTeMaTH3aus
M3YYCHHOTO MaTepHraa 1o TeMe
«Co3znmanue n 006paboTKa 1
MH(OPMALIMOHHBIX 0OBEKTOBY»
33 [IpomexxyTouHas aTTecTamus 1



34 O00011eHE U cCUCTEMATU3 AU
M3Yy4E€HHOT0 Matepuaia 3a kypc 10 kimacca

OBIIEE KOJIMYECTBO YACOB I10
ITPOITPAMME
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ITPOBEPAEMBIE HA EI' IO UHO®OPMATHUKE TPEBOBAHHUA K
PE3YJIbTATAM OCBOEHUSI OCHOBHOM OBPA30BATEJIbHOM ITPOI'PAMMBI
CPEJHEI'O OBHIEI'O OBPA30OBAHMUA

Kon IIpoBepsiemble TPeOOBaHUS K NPeAMETHBIM pe3yJibTaTaM OCBOCHUS
NPOBEPsieMOr0  OCHOBHON 00pa30BaTe/IbHOM NPOrPaMMBbl CPeIHEro 00Iero
TpeOoOBaHuUs o0pa3oBaHusi

1. 3namo (nonumams)

[ToHnMaHMe OCHOBHBIX MPHUHIUIIOB YCTPOWCTBA U (DYHKIIMOHHPOBAHUS
COBPEMEHHBIX CTallMOHAPHBIX U MOOMJIBHBIX KOMIIBIOTEPOB; TEHACHIIUN
11 Pa3BUTHS KOMITBIOTEPHBIX TEXHOJIOTUM; BJIaJICHHE HAaBbIKAMHU PaOOTHI C
' ONEpPAalMOHHBIMM CHCTEMaMU M OCHOBHBIMM BHJIaMU IPOIPaMMHOIO
o0ecrieyeHus Uil pelIeHus Y4eOHBIX 3aJad 10  BBIOpaHHOMU

cHenraaIn3anm

12 Hannuue mnpencraBneHuil 0 0a30BBIX NPUHIUINAX OPTaHU3ANNHA U

(GyHKIIMOHUPOBAHUS KOMITBIOTEPHBIX CeTel

13 [ToHMMaHKe OCHOBHBIX NMPHUHIIUAIIOB AMCKPETH3AIMN PA3IMYHBIX BUIOB
' nHbopmauu

[TonnmaHue 0a30BBIX AITOPUTMOB OOPAOOTKH YMCIOBOW U TEKCTOBOU

uHpoOpManuu (3amUCh 4YHUCEN B MO3UIIMOHHON CHUCTEME CYHCIICHHS,

1.4 JEITMMOCTb LIEJIBIX YUCEIT, HAX0XICHNE BCEX MIPOCTHIX YUCEIT B 3aJJaHHOM

nuarna3oHe; o00padOTka MHOTOPA3pPSIHBIX [ENbIX YHUCEN;, aHaIHu3

CHUMBOJIBHBIX CTPOK U ,I[pyrI/IX), AJITOPUTMOB ITOHMCKa U COPTUPOBKHU

15 3HaHue (PyHKIHMOHAIBHBIE BO3MOKHOCTH HHCTPYMEHTATIbHBIX CPEICTB
cpenbl pa3paboTKu
Brnanenne OCHOBHBIMH CBEIEHHSMH O 0a3zax MaHHBIX, UX CTPYKTYype,

1.6
Cpe/ICTBaxX CO3/IaHUs U PaOOTHI C HUMHU

Ilonnmanue BO3MOKHOCTEN "u OTpaHUYCHUI TEXHOJIOTUN
17 HUCKYCCTBEHHOTO HWHTEJUICKTa B pa3JIMUHBIX OOJACTAX; HAIW4YWe

NpeACTaBIeHUN 00 HMCIOJIb30BaHUH MH(POPMALMOHHBIX TEXHOJOTHH B

Pa3IMYHBIX TPOQEeCcCHOHATBHBIX chepax

BraneHne TeopeTHMYECKUM almapaToM, MO3BOJIAIOLIMM OCYLIECTBIAThH
IIPEICTABJICHNUE 3aJaHHOI0 HATYpaJIbHOI'O YKCJIA B PA3JIMYHBIX CUCTEMAX
18 CUHCIIEHUS; BBINOJHATh MpPEoOpa30BaHUs JIOTMYECKUX BBIPAKECHUH,
' UCIOJIB3YS 3aKOHBI aJIr€OpBI JIOTHKHU; ONPENEIITh KpaTYalllinil MyTh BO
B3BEIIEHHOM TIpade U KOJUYECTBO MyTeH MEXIy BeplIMHAMU

OPUCHTHPOBAHHOTO aTUKIINICCKOTO rpa(ba



2.1

2.2

2.3

2.4

2.5

2.6

Ymems

YMeHue ucCnoap30BaTh KOMIIBIOTEPHO-MATEMAaTUYECKHE MOJEIH AJIs
aHaM3a 0OBEKTOB U MPOIIECCOB: (HOPMYITUPOBATH LENIb MOJCTUPOBAHUS,
BBIIIOJIHSATh aHAJIU3 PE3YJIbTATOB, MOJIYYEHHBIX B XOAE€ MOJCIUPOBAHMS;
OLICHUBATh aJICKBATHOCTH MOJICTIH MOJICIIUPYEMOMY OOBEKTY WIH
Ipoleccy; IMPEeACTABIATh PE3YJbTAaTbl MOJEIUPOBAHUS B HAIVIJIHOM
BUJIE

YMmenue kiaccu(UIUpOBaTh OCHOBHBIE 33Jaudl  aHaiM3a JIaHHBIX
(IporHO3uUpoOBaHUE, KJaccuukanus, KJIaCTepU3aLus, aHaJIn3
OTKJIOHEHHI1); TOHUMATh MOCJIEI0BATEIbHOCTh PELICHUS 3a/1a4 aHaIn3a
JAHHBIX: COOP MEPBUYHBIX TaHHBIX, OUMCTKA U OLIEHKA Ka4eCcTBa JAHHBIX,
BBIOOp M (MJIM) TIOCTPOCHHME MOJENu, IpeoOpa3oBaHUE JAHHBIX,

BU3YalIM3alysl TaHHBIX, HHTEPIPETalus pe3yIbTaToB

YMenue  ompeaeniate  UHOOPMAIMOHHBIA  O0BEM  TEKCTOBBIX,
rpadguyueckux ¥ 3BYKOBBIX JIaHHBIX TPU 3aJaHHBIX [apaMmeTpax
JUCKpETU3alui. YMEHHE ONpPENEeNsATh CPEIHIOK CKOPOCTh Iepenaydu
JIaHHBIX, OLICHMBAaTh W3MEHEHHE BPEMEHHU IE€peladyd NpPU U3MEHECHHH

HH(bOpMaHHOHHOFO 00BéMa HAHHBIX U XapaKTCPUCTHUK KaHalla CBA3U

YMeHHue CTpPOUTh KOJ, OOECIICYMBAIOIINN HAMMEHBIIYI0 BO3MOXKHYIO

CPEIHIO0 JUTHHY COOOIIEHUS MPY U3BECTHOM YaCTOTE CUMBOIIOB

YMeHue HCnoJib30BaTh IMPU PELICHUM 33/1a4 CBOMCTBA MO3ULIMOHHOMN
3aMKMCH YHCEJl, AITOPUTMBI MMOCTPOCHHUSI 3alMCH YKCIIa B MO3UIIMOHHON
CHCTEME CUHUCIICHUS C 3aJaHHBIM OCHOBAHUEM M MOCTPOCHUS YHWCIIa IO
CTPOKE, COJEepXKallel 3alnucCh 3TOr0 YHCIA B IO3WIHOHHOM CHCTEME
CUMCIICHMSI C  3aJlaHHbIM  OCHOBAaHHMEM; YMEHHUE  BBINOJIHATH

apI/I(i)MCTI/I‘IeCKI/Ie OII€panyvu B IMMO3UIUOHHBIX CUCTEMAX CUUCIICHUA

YMeHHe CTpOUTh JIOTMYECKOE BBIPAKEHHE B JU3IBIOHKTUBHOM U
KOHBIOHKTUBHOI HOpMaibHbIX ¢dopMax MO 3aJaHHON Tabmuie
UCTUHHOCTH; HCCIE0BaTh OONAacCTh HMCTUHHOCTH BBICKa3bIBAHUS,

COACPKAICTO NICPEMCHHBIC, PCIIATh HECIIOKHBIC JIOTHYCCKUC YPABHCHUA

2.7

2.8

YMeHne pemiarb alrOpUTMHAYECKHE 3aJadd, CBA3aHHBIE C aHAJIU30M
rpadoB (334a4M MOCTPOSHHS ONTUMAIBLHOTO IYTH MEXIY BEPIIMHAMU
rpada, onpeeneHus KOJIMYeCTBa Pa3InYHbIX IMyTel MEX/y BEpIIMHAMU
OPUEHTUPOBAHHOT'O ALIMKIMYECKOro rpaga)

YMeHMe UCIIONb30BaTh JEPEBbs IIPU aHAIU3€E U IIOCTPOCHUH KOJIOB U IS
npeJcTaBieHus apu(METHUECKUX BBIPAXEHHUM, MPH pEelIeHUH 3a/1ady

MoMcKa U COPTUPOBKU; YMEHHE CTPOUTH JIEPEBO UIPHI MO 33laHHOMY



2.9

QITOPUTMY; pa3padbaThiBaTh U 0OOCHOBBIBATH BHIMTPHIIIHYIO CTPATETHIO
UTPBI

YMeHHe aHanM3MpOBaTh AITOPUTMBI C HWCIOJIB30BAaHUEM TaOJIHIL
TPACCUPOBKU; ONPEIEIATh 0€3 UCII0Ib30BaHHsl KOMITbIOTEPA PE3yIbTaThl
BBIIIOJIHEHMSI HECJIOKHBIX ITPOrpaMM, BKIIOYAIOLINX LUKIIbI, BETBJICHUS U

noArnporpaMMmsal, Ipu 3aAaHHBIX UCXOJHBIX JaHHBIX

2.10

2.11

2.12

YMeHue onpenenarb CI0KHOCTh H3Y4aeMbIX B Kypce 0a30BBIX
IrOpUTMOB (CYMMHPOBAHHE 3IEMEHTOB MacCcHBa, COPTUPOBKA MacCUBa,
nepeOOpHbIe aJrOPUTMBI, JBOMYHBIA MOUCK) U TPUBOJIUTH NPUMEPHI
HECKOJIbKUX aJTOPUTMOB PA3HOM CJHOXHOCTH JJIsl PELIeHHUs OJHOU

3a1a4un

Brnanenne yHHMBEpCAaTbHBIM SI3BIKOM IPOTPAMMHPOBAHUS BBICOKOTO
yposus (ITackans, Python, Java, C++, C#), npeacraBieHusMHU 0 6a30BBIX
TUIIAX JAHHBIX U CTPYKTYpax JaHHBIX; YMCHHUC UCIIOJIb30BATH OCHOBHLIC
VOPaBISIONIME  KOHCTPYKIIMHM, YMEHHUE  OCYIIECTBIATh  aHAlu3
NPEUIOKEHHOW  MPOTrpamMMbl:  ONpPEAeNsATh  Pe3ylbTaThl  PabOTHI
IMporpaMMmsal Ipu 3aJaHHBIX UCXOJHBIX JAHHBIX; OMPECACIIATh, ITPU KaKUX
HCXOOHBIX AJAaHHBIX BO3MOHO IIOJIYYCHHEC YKa3aHHBIX PE3YJIbTATOB,
BBISIBIISATh JIAHHBIE, KOTOpbIE MOTYT HpPHUBECTH K OIIMOKe B pabore
nporpaMMbl;  (GOpMyTUpOBaTh  MPEUIOKEHUS [0 YIIYYIICHHUIO

POTPAMMHOTO KOJa

YMeHue peanu3oBbIBaTh Ha BBIOPAaHHOM JJIi  U3y4YCHMs  A3bIKE
nporpaMMHpoBaHus Beicokoro ypoBHs (ITackans, Python, Java, C++, C#)
THUTIOBbIC AJITOPUTMBI 00paboTku quced, YHCIIOBBIX
IIOCJIEI0BATEIbHOCTE M MAacCHBOB: NPEJICTABICHHUE YHUCIAa B BUJE
HaOopa TMpPOCTBIX COMHOXHTEJIEH; HaXOXKACHHE MaKCUMaJbHOU
(MMHMMaTBHOW) U(PBI HATypaIbHOIO YUCIIA, 3aIMCAHHOTO B CHCTEME
CUMCIIGHUS C OCHOBaHHEM, He TmpeBblmaromuM 10; BbIYHCICHHE
00OOMIEHHBIX XapaKTEPUCTUK JJIIEMEHTOB MAacCHBa WM YHCIOBOU
[10CJIE10BATEIbHOCTH (cymMBI, IPOU3BEAECHUS CpEeAHEro
apu(pMETHYECKOro, MHHUMAJIBHOTO U MAaKCHUMAJbHOTO 3JEMEHTOB,
KOJINYECTBA JJIEMEHTOB, YAOBJIECTBOPSIOUIMX 3aJaHHOMY YCJIOBHIO);
COPTHPOBKY 3JIEMEHTOB MacCHBa; YMEHHME HMCIIOJIb30BaTh B IporpaMmmax
JAaHHbIE PA3JIMYHBIX THUIIOB C Y4YETOM OTpaHMYEHHUN Ha JAMANa3oH HUX
BO3MOXKHBIX 3HAUEHHWH, NMPUMEHATh IMPH PEHICHWH 3a7ad CTPYKTYPHI
JAHHBIX (CHHMCKH, CIIOBapH, CTEKH, O4YepelH, ACPEeBbs); NPUMEHSITH
CTaHJapTHBIE U COOCTBEHHBIE MOANPOrPAMMBI JJIs1 00pabOTKH YHCIOBBIX

JaHHBIX 1 CUMBOJIBHBIX CTPOK; UCIIOJIB30BAaTh IIPU pa3pa60TKe mporpamm



2.13

OMOMMOTEKH TMOANPOTPaMM; YMEHHE HCIIONB30BaTh CPEICTBA OTIAIKU

IporpaMM B CpeJie MPOrpaMMHUPOBAHUS

YMeHHe HCHONB30BaTh  JICKTPOHHBIE TaOJUUbl Ul aHaJIM3a,
npezcTaBieHuss U 00pabOTKU JaHHBIX (BKJIIOYas BBIOOP ONTHUMAIBLHOIO
peleHus, moAdOp JUHUM TPEHJA, pelleHHe 3a7ay MPOrHO3UPOBAHMUS);
YMEHHE HCIIONIb30BaTh TaONU4YHbIE (PENSLUMOHHbIE) 0a3bl JAHHBIX U

CIIPpaBOYHBIC CHCTCMbI

2.14

YMeHue opraHu3oBbIBaTh JUYHOE HWH(OPMALMOHHOE MPOCTPAHCTBO C
UCIIOJIb30BAaHUEM  PA3JIMYHBIX  CPEACTB  IHM(POBBIX  TEXHOJIOTUH;
MOHMMAaHHWE BO3MOXHOCTEH IH(PPOBBIX CEPBUCOB TOCYAAPCTBEHHBIX

yCIIyT, MUGPOBBIX 00pa30BaTEILHBIX CEPBUCOB




INEPEYEHD 2JIEMEHTOB COAEPKAHMUSA, ITPOBEPAEMBIX HA EI'I I10O
NH®OPMATUKE

Kon
1

11

IIpoBepsieMblii JJIEMEHT COACPKAHUSA
udposast rpaMOTHOCTH
OCHOBHBIE TEHICHIINY Pa3BUTUSI KOMIIBIOTEPHBIX TeXHOJIOTHU. [lapamiensHbie

BbIuKcIIeHHs. MHOromnpolieccopHbie cucteMbl. Pactipenenénubie

BBIYHCITUTEILHBIE CUCTEMBI U 00pabOTKa OONBIINX JaHHBIX

1.2

1.3

14

1.5

[TpyHIMITBI TOCTPOSHUSI U ammapaTHbIe KOMIIOHEHTHI KOMIBIOTEPHBIX CETEH.
CereBbie npotokonbl. Cerb WHTepHer. Anpecauus B cetu VIHTepHeT.
ITpotokounsl creka TCP/IP. Cucrema nomeHHbIX MMEH. Pasnencuue IP-cetn Ha

IoACCTH C IOMOIIBIO MAaCOK HO,Z[CGTCﬁ

daitnoBas cucrema. [louck B (aitioBoii cucreme. [IpuHIUIIBI pa3MemIeHUs 1
MMeHOBaHMs (ailyioB B JosroBpeMeHHOW mamsatd. [1laGmonbl mis onmucaHus
rpynn (aiiaos

CkopocTh mepenayd JaHHBIX. 3aBUCHMOCTh BpPEMEHHM Iepefayd  OT

I/IH(I)OpMaI_II/IOHHOl“O 00BEMa JAaHHBIX U XapaKTCPHUCTUK KaHalla CBA3U

[upposanue nanupix. CUMMETpUUHbIE U HecuMMeTpuuHble UG psl. [Hndps

npoctoii 3amensl. [Iudp Lesaps. [ludp Buwkenepa. Anroputm mmdpopanus
RSA

1.6

2.1

Kozpl, mo3Bossitonine oOHApYKUBaTh W HCIPABIATh OMIMOKH, BO3HHUKAIOIIHME
npu nepeaave JaHHbix. Paccrosinue Xsmmunra. KoaupoBaHue ¢ MOBTOPEHUEM

ouroB. Komer XoMMuHra
TeopeTrueckre 0OCHOBBI HHPOPMATHKU

JlBonuHoe  KkoaupoBaHue. PaBHOMepHble U HEpaBHOMEPHBIE  KOJBI.
JlexonnpoBaHue cOOOIIeHHI, 3alTMCAaHHBIX C TOMOIIbI0 HEPAaBHOMEPHBIX KOJIOB.
Ycnosue @ano. [loctpoeHre 0JHO3HAYHO ACKOAMPYEMBIX KOJIOB € IIOMOIIBIO

nepeBa

2.2

2.3

TeopeTnueckne TOAXOABI K OLEHKE KonmyecTBa WHGMopmammu. EnuHUIED
u3MepeHus: KonuuectBa HHpopmanmu. AndaBUTHBIM TOIXOJ K OLEHKE
KoiuyecTBa HWHGOpManuu. 3aKOH aJAUTUBHOCTH HHopMmanuu. dopmyia

Xaptau. Uadopmanus u BepostHocTs. Popmyna LllenHona

Cucrempl cuucnenus. Pa3BépHyras 3amuch LENbIX U JAPOOHBIX 4YHCEN B
MO3UIMOHHON cucteMe cuucieHus. CBONCTBA MO3ULMOHHOW 3allMCH YHUCIA:
KOJINYECTBO LI (p B 3aIKCH, IPU3HAK AETUMOCTH YUCIIa HA OCHOBAaHHE CUCTEMBbI
CUMCIIEHUS. AJNTOpUTM IepeBoja ILeJoro uucia u3 P-u4HOM cuctembl

CUHCJICHHS B JECATHYHYIO. AJTOPUTM IepeBojia KOHEYHOU P-nuyHOM pobu B




JECSTUYHYIO. AJITOPUTM IEPEBOJA LENOr0 4Hcia U3 JECITUYHOW CHCTEMBI
cuncienust B P-uunyro. IlepeBoa xoHeuHOU necsATHUHON apoOu B P-nuHylo.
JIBonuHas, BOCbMEpUYHAsl U IIECTHAALATEPUYHAs CUCTEMBI CUMCIICHUS, CBS3b
Mexay HUMU. Apudmernyeckue omnepauud B TO3ULHUOHHBIX CHCTEMAax

CUHCIICHUA

2.4

Tponunass ypaBHOBEUIEHHAs CHCTeMa CYHUCICHHS. JIBOMYHO-AECATHYHAS

CUCTEMA CUUCIICHUA

2.5

2.6

2.7

Komuposanue TtexcroB. Kommpoka ASCIl. OpHoOaliTHBIE KOTUPOBKH.
Crannapt UNICODE. Koguposka UTF-8. Omnpenenenue nHpopMarmoHHOTO

00BEMa TEKCTOBBIX COOOIIIEHU

KomupoBanue  m3oOpaxenuil.  OneHka  MHPOpPMAaLMOHHOTO  00BEMA
rpaduyecKuX NaHHBIX MPU 3alaHHBIX pa3pelieHUuH U TIIyOMHEe KOJIHWPOBAHUSA
usera. l[petoBrie Monemn. KomupoBanue 3Byka. OrieHka MH(POPMAIIMOHHOTO
00béMa 3BYKOBBIX [JaHHBIX MPH 3aJaHHBIX 4YacTOTE€ JUCKPETU3AlUH |

Pa3spAaAHOCTU KOAUPOBAHUA

Anrebpa noruku. IloHsiTue BbICKa3biBaHUs. Bpicka3biBaTelbHbIE (OPMBI
(mpenukathl). KBaHTOpHI CyI1eCTBOBaHHS U BCEOOIIHOCTH.

Jlornueckue onepanuu. TaOauubl HCTUHHOCTH. Jlormueckue BBIPAKEHMUS.
Jlornueckne ToxnecrBa. Jlornmueckwe omnepanuMuM M ONEpAlMM  HAJ
MHO>KECTBaMHU.

3aKkoHBl anreOpbl JIOTUKU. OKBHBAJICHTHbIE NPEOOpPa3OBaHUs JIOTHYECKUX
BbIpa)KeHMI. JIornyeckne ypaBHEHHS M CUCTEMbl YPaBHEHUH.

Jlornueckne ¢(yHKIMHA. 3aBUCHMOCTb KOJMYECTBA BO3MOMKHBIX JIOTHYECKHX
(GYHKINH OT KOJTMYECTBA apTyMEHTOB.

Kanonunueckue Gpopmbl JTOrHUECKUX BBIPAKECHUN

2.8

2.9

2.10

211

COBeleeHHI)IG JAU3BIOHKTUBHBIC KOHBIOHKTUBHBIC HOPMAJIbHLBIC (bOpMI)I,

AJITOPUTMBI UX IIOCTPOCHUS 11O Ta6J'II/II_Ie HCTUHHOCTHU

Jlornueckue »snemMeHThl B cocTraBe KommbioTepa. Tpurrep. Cymmarop.
MHuoropa3psaasiii cymmarop. [loctpoenue cxem Ha JJIOrHYeCKUX 3JIEMEHTAX M0
3aIaHHOMY JIOTUYECKOMY BBIPOKEHHIO. 3alUCh JIOTUYECKOTO BBIPAKEHUS TIO

JIOTHYECKOI cXeMeE

Mopemu u MonenupoBanue. llenmn MopenmupoBaHus. AJIEKBATHOCTh MOJEIH
MoJIeIpyeMoMy 00BEKTY Win Tpoueccy. @opManu3anus NpUKIaJHbIX 3a/1a4.
[IpencraBnenue pe3ynbTaTOB MOJEIMPOBAHUS B BHUAC, YIOOHOM s
BOCHPUATHSL 4YeJIOBEKOM. ['paduueckoe TMpencTaBiIeHHE JNaHHBIX (CXEMBI,
Ta0JINLbl, TpaduKn).

[IpencraBiaeHue IeNnbIX YuCEN B MNaMATH Kommbiorepa. OrpaHMuEeHHOCTb

Anuara3oHa 4YMUCCJI NpU OrpaHUYCHHUHN KOJUYCCTBA Pa3pAa0B. HepCHOHHCHI/IC




pa3psaHOil ceTku. be33HakoBble W 3HAKOBBIC JIaHHbIC. 3HAKOBBIA OWT.
JIBOMYHBIN JOTOJHUTEIBHBIN KOJI OTPULIATENIbHBIX YHCET.

IToGutoBble noruueckue onepanuu. Jlorumueckuil, apudmernyeckuii u
nukimdecknii  casuru. llludpoBanue ¢ momomnipio MOOMTOBOW  OmEpauu

«uckinovaromnice NJIN»

212

2.13

Hpe)ICTaBJ'ICHI/IC BCIICCTBCHHBIX YHUCCII B IAMATU KOMIIBIOTEPA. 3Haqama;1 qacCThb
U MOpAAOK 4YHuCiia. I[I/IaHa3OH 3HAYEHUH BEILECTBEHHBIX YHCEI. HpOGHCMLI
XpaHCHHUA BCHICCTBCHHBIX YHUCCII, CBA3AHHBIC C OIPAHUYCHHUECM KOJIHNYCCTBA
paspaaoB. Bremonnenue onepaunﬁ C BCIICCTBCHHBIMU YHCJIaMH, HAKOIIJICHUC

OIIINOOK IIPpU BBIYUCIICHUAX

I'padpr. OcHoBHbie moHsATH. Buasr rpador. Onucanue rpadoB ¢ MOMOIIbIO
Marpul, CMCKHOCTH, BCCOBBIX MaTpul, CIIMCKOB CMCKHOCTH. Pemenue
QITOPUTMHUYECKHUX 3aJlady, CBSI3aHHBIX C aHaMmM3oM rpadoB (mocTpoeHue
ONTUMAJILHOTO IyTH MEXJy BEpIIMHAMHU Tpada, OnpelesicHHEe KOJIUYECTBa

Pa3IUYHBIX HYTeﬁ MCXKAY BCpHIMHAMH OPUCHTUPOBAHHOI'O0 AIWKIHMYCCKOI'O

rpada)

2.14

2.15

2.16

3.1

3.2

HepeBws. bunaproe nepeBo. JlepeBps momcka. CmocoObl 00xoma mepena.
[IpencraBnenue apupMeTHUECKUX BhIpaKEHUI B BUJE aepeBa. Vcnonb3oBaHue

rpadoB U 1epPEeBbEB MPU OMUCAHUU OOBEKTOB U IPOIIECCOB OKPYKAIOLIETO MUPA

JIMCKpeTHbIE UTPHI IBYX UTPOKOB C OJIHOM nHpopmanueii. I[loctpoenue nepesa
nepebopa BapUAHTOB, OIMUCAHWE CTPATETMU UIPbHl B TaObMU4HOU (opme.

BoIurpeiiiiabeie ¥ IPOUTPHIIIHBIE TO3UIUN. BBIUTpHIIIHbIE CTpaTeTuu

CpenctBa  MCKYCCTBEHHOIO  MHTeJIeKTa. MaeHTudukamuss ©  MOHMCK
n300pakeHui, pacro3HaBaHue Jull. Mcrnonp30BaHNe METOA0B HCKYCCTBEHHOTO
UHTEJJIEKTa B oOywaromux  cucreMax. lcmosnb3oBaHME — METOMOB
HCKYCCTBEHHOI'O MHTEJIEKTa B podoToTexHuke. uTepuer Beuieil. Heliponnsie

CETH
AJTOpUTMBI U IPOTPaMMHUPOBAHUE

dopManuzanys NOHATHs anroputMa. Mammunaa TeropyHra Kak yHUBEpCaJIbHAs

MOACIIb BBIYMCIICHHI

OreHKa CIIOKHOCTH BBIYUCIICHHH. Bpems paboThl U 00BEM HCIOIB3yeMOI
MaMsTH, WX 3aBUCUMOCTh OT pa3Mepa HCXOIHBIX JaHHBIX. OleHka
ACUMIITOTUYECKON CJIOKHOCTH aJITOPUTMOB. AJTOPUTMBI TOJUHOMHUAIBHOMN
cnoxuoct. Ilepebopubie anroput™mbl. [lpumepbl pa3iIMUYHBIX aITOPUTMOB

peuicHu-d OJTHOM 3aa4u, KOTOPbIC UMCIOT PA3JIMYHYIO CIIOKHOCTDH



3.3

3.4

3.5

Omnpenenenre BO3MOXHBIX PE3YJIbTaTOB pabOThI MPOCTEHIINX aAJITOPUTMOB
YIpaBJIEHUS] UCTIOJHUTENSAIMU U BBIYMCIUTEIbHBIX aIropuTMoB. OnpezeneHue

HUCXOJAHBIX TAHHBIX, IIPU KOTOPLIX AJITOPUTM MOXKET AaThb Tpe6yeMbn71 pe3yibTart

Anroput™Mbl 00pabOTKM HATYpaJbHBIX YHMCEN, 3aIMCAHHBIX B IMO3UIIMOHHBIX
cUcTeMaX CYMCJIECHHUS: pa30MeHHe 3allUCH YHuclla Ha OTAeIbHblE LUPBHI,
HaXO0XJIE€HWE CYMMbl M TpPOU3BEIEHUS LUpP, HAXOXKIACHHE MaKCHUMAaJIbHOU
(MUHUMAaNBHON) U PBHI.

[IpencraBnenue yucia B BHJE HAOOpa MPOCTBIX COMHOXHUTENEH. ANTOpUTM
OBICTPOrO BO3BEJEHMA B CTeleHb. [IOMCK NPOCTBIX 4YHMCET B 3aJaHHOM

JMAIa30He ¢ TOMOIIBIO aTOPUTMA «PeIeTo JpaTocheHar

MHoropa3psiaHble 1IeJIble YNCIa, 3a]ja4i JUIMHHOW apupMeTHKN

3.6

3.7

3.8

3.9

3.10

SI3bik mporpammupoBanus ([Tackans, Python, Java, C++, C#). Tumsl naHHbIX:
LIEJIOUUCIIEHHBIE, BEIIECTBEHHbIC, CHMBOJbHbIE, JIOTHYEeCKHE. BeTBieHus.
Cnoxuble ycnoBus. Llukinsl ¢ ycnoBueM. LIMKiIbI IO TEpEMEHHOM.

OO6paboTka naHHBIX, XpaHAmmxcsa B (aiinax. TekcToBble U TBOMYHBIE (Dailiibl.
daiinoBele nepeMeHHbie (aiiaoBbie yka3aTenu). UteHue u3 ¢aina. 3amuch B
daiin.

Paz6uenue 3a1aun Ha noazanayn. IloanporpaMmel (poueayps! U GyHKINH).

Hcnons3oBanue CTaHHapTHOﬁ OMOINOTEKH SI3BIKA nporpaMMUupOBaHUA

Pexypcus. PexypcuBHble npouenyps! u ¢pyHkuuu. Vcnonb3oBaHue cTeka s

OopraHu3alivi peKypCHBHBIX BbI3OBOB

Uucnennsle MeTobl. TouHOE U MPUOTMKEHHOE pelieHus 3aaaun. YucienHoe
perieHne ypaBHEHHI C MOMOIIBI0 MOa00pa mapameTpa. UHMCIIeHHbIE METObI
pelieHus ypaBHEHHMM: MeETOj Iepedopa, METOJ TOJOBHHHOTO JICJICHUS.
[TpubnmkE€HHOE BHIYKMCICHUE JUIMH KPUBBIX. Bhruncnenue miomaaei Guryp c
MOMOIIIO YHCJIEHHBIX METOJ0B (METOJ MPSMOYTOJIbHUKOB, METO/I Tpanenuil).
[Tonck makcumyma (MUHUMYMa) (GYHKUIUU OJHOM MEPEMEHHOW METOJ0M

IIOJIOBHHHOTO ACJIICHUA

OOpa®oTka  CHUMBOJBHBIX  JaHHbIX. BcCTpoeHHble  (QYHKIMH  sI3bIKa
porpaMMupoOBaHusi i OOpaOOTKM CHMBOJIBHBIX CTPOK. AJITOPUTMBI
00pabOTKH CHUMBOJIBHBIX CTPOK: MOACYET KOJIMYECTBA MOSBICHUN CHMBOJIA B
CTpOKe, pa30ueHHe CTPOKM Ha CJIOBa MO NpOOEIbHBIM CHMBOJIAM, IOMCK
MOACTPOKH BHYTPHU JAHHOM CTPOKH, 3aME€HA HAMJIEHHOW MOJCTPOKHU Ha APYTYIO
cTpoKy. I'eHepaiusi Bcex CIOB B HEKOTOPOM ai(aBUTE, YAOBIETBOPSIOLINX
3aJjaHHBIM orpaHudeHusM. IIpeoOpa3oBaHue yuciaa B CUMBOJIBHYIO CTPOKY U

o0OpaTHO

MaccuBbl M MOCJIENOBATENBLHOCTH 4YHUCEN. BrruucieHnue 0000MIEHHBIX

XApaKTCPHUCTUK JJICMCHTOB MACCHUBA HWJIU YHCIIOBOM nocCJIICA0OBATCIbHOCTH




3.11

3.12

3.13

(cyMMBI, TPOW3BENCHMSA, CPEIHErO apu(pPMETHUYEeCKOro, MUHHUMAIBHOTO |
MaKCUMAaJIbHOTO 3JIEMEHTOB, KOJHWYECTBA JJIEMEHTOB, YIOBJICTBOPSIONINX
3aJJaHHOMY YCIIOBUIO). JIMHEWHBIM TMOWCK 3aJaHHOTO 3HAYEHHUS B MAacCHBE.
AnTOpUTMBI palOTHl C AJEMEHTAMH MAacCHBa C OJHOKPATHBIM MPOCMOTPOM
MaccuBa. CopTUpoBKa OJHOMEpPHOTo MaccuBa. [IpocThie METOABI COPTUPOBKH
(MeTox my3bIpbKa, METOJ BBIOOpA, COPTUPOBKA BcTaBKaMu). CoOpTHpPOBKA
ciusiareM. beicTpast coptupoBka MaccuBa (aaroputM QuickSort). JIBowunbIit

IIOMCK B OTCOPTHUPOBAHHOM MAaCCHBC

JIBymepHBIE MacCUBBI (MaTpHIlbl). AJNTOpUTMBI OOpPabOTKH JIBYMEPHBIX
MacCHBOB: 3allOJJHEHHE JIBYMEPHOT'O YHCIOBOTO MAacCHBa IO 3aJlaHHBIM
MpaBUjIaM, TIOUCK AJIEMEHTa B JBYMEPHOM MAacCHBE, BHIYHCICHHE MaKCUMyMa
(MHHMMYMa) U CYMMBI 3JIEMEHTOB JIByMEPHOTO MacCHBa, IEPECTAHOBKA CTPOK U
CTOJIOLI0B ABYMEPHOTO MacCHBa

CnoBapu  (acconuaTHBHBIE MAacCCHBBI, OTOOpa)xeHHs).  XAII-TaOJHUIIBL.
[TocTpoenwne andaBUTHO-YACTOTHOTO CIIOBAPS JJIS 33IaHHOTO TEKCTa

Crexku. AHanu3 mNpPaBUIBLHOCTH CKOOOYHOTO BBIpaKEHUS. BrluucieHue
apu(pMeTHYecKoro BeIpakKeHHUs, 3alIMCAHHOTO B MOCTPHUKCHOM popme.

Ouepenu. Micrionp3oBaHue ovuepeu AJisE BpeMEHHOTO XpaHEHUs JaHHBIX

3.14

3.15

Anroputmbel Ha Trpadax. IlocTpoeHne MUHUMAJIBHOTO OCTOBHOTO JepeBa
B3BEILLICHHOTO CBS3HOTO HEOPHEHTUPOBAHHOTO rpada. KonndyecTBo pasnudHbIX
nyTeil Mexay BeplIIMHAMH OpPUEHTHPOBAHHOIO AaIMKINYeCKOro rpada.
Asnroputm JIeHKCTpBI

HepeBbsi. Peanuzamus gepeBa ¢ MOMOIIBIO CCBUIOYHBIX CTPYKTYp. JIBOMYHBIE
(bunapueie) nepeBbs. [locTpoenue aepeBa Juisl 3aaHHOTO apU(DMETHUECKOTO
BbIpakeHus. PekypcuBHBIE anropuTMbl 00xoa faepesa. Vcnoiap3oBaHue cTeka

W ouepeu sl 00Xo/a iepeBa

3.16

3.17

I[I/IHB,MI/I‘-IGCKOC IporpaMMHUpPOBaHNC KaK METOA PCHICHUA 3aaa4 C COXPAaHCHUCM
MMPOMCIKYTOYHBIX PEC3YyJIbTAaTOB. 33)13‘11/1, pcmacMbIC C IIOMOIIBIO
AAHAMHUYCCKOI'O IMPOrpaMMHUPOBAHUS: BBIYUCIICHUC PCKYPCHUBHBIX (I)YHKLII/II‘/JI,

HO}IC‘IéT KOJIMYCCTBA BAPHUAHTOB, 3aJa4/ OIITUMHU3AIUN

[Tonsatue 06 0OBEKTHO-OPUEHTHPOBAHHOM MpOrpaMMHUpoBaHUU. OOBEKTHl U
kyacchl. CBOMCTBA U METOIbI 00bEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIN aHAIIN3.
Pa3zpaGoTka mporpamMM Ha OCHOBE OOBEKTHO-OPHEHTHPOBAHHOTO MOIXOAA.

Wukancynsnus, HacieqoBaHue, moauMophusm

4.1

WNHudopmannoHHbIe TEXHOIOTHH

Amnamns JaHHBIX. OcHoBHbBIC 3alauu aHaJin3a MJaHHbIX: IIPOTHO3UPOBAHUC,

KJ'IaCCI/I(bI/IKaI_[I/IH, KJIaCTepu3anus, aHalinu3 oTKJIoHeHHH. IlociaemoBaTeIbHOCTh



pelIeHus 3aa9 aHAIM3a JaHHBIX: COOp MEePBUYHBIX JAHHBIX, OYMCTKA U OIICHKA
KauecTBa JaHHBIX, BbIOOp M (WJIHM) TMOCTPOCHHE MOJENH, MpeoOpa3zoBaHHe
JAHHBIX, BU3YyaJU3allMsl JaHHbIX, HHTEpHpeTanus pe3yiabTaToB. [IporpaMMubie
cpenctBa u VIHTEpHET-cepBUCH AT 00paOOTKU W TIPEACTABICHUS ITaHHBIX.

Bonwsmme nannple. MammaHOe 00yueHne

4.2

4.3

Ananmus JaHHBIX C IOMOMIBIO 3JICKTPOHHBIX Ta6J'II/IH. Brruncnenune CYMMEI,
cpemHero  apu(pMeTH4ecKoro, HauOONbIIEro (HAUMEHBIIEro) 3HAuYCHUs
auana3zoHa. Beramcienne kod((UIMEHTa KOPPENSAIUU JBYX PSIOB TaHHBIX.
[TocTpoeHne CTONOYATHIX, JTMHEHYATHIX W KPYTOBBIX nuarpamm. IlocTpoeHue
rpapukoB  ¢ynkmuit.  [lombop  nWHWUM  TpeHaa,  peIIeHHe  3aaad
MpOrHo3upoBaHus. PelieHne 3a1ad ONTUMHU3AIUU C MTOMOIIBIO AIIEKTPOHHBIX

Ta0IAILL

ILI/ICerTI/ISaHI/ISI npu MaTeMaTU4YCCKOM  MOJJACIMPOBAHUMU  HCIIPCPLIBHLIX
MponucccCoB. MO,I[GHHpOBaHI/Ie JBHIKCHUA. MO,Z[CJ'II/IpOBaHI/IC OMOJIOTHYECKUX
CHUCTEM. MareMmaTndecKue MOJACIN B 3KOHOMHMKE. BreraucianrenbHbIe
9KCIICPUMCHTBI C MOJICIIAMH. O6pa60TKa PE3YJIbTATOB SKCIICPUMCHTA. Meton
HAaMMCHBIINX KBaJApaToOB. OIICHKa YHUCJIOBBIX MMapaMETPOB MOACITIUPYEMBIX
00BEKTOB U IIponuccCoB. BoccraHoBineHue 3aBHCUMOCTEH 110 pe3yiibTaTaM

JKCIIEPUMEHTA

4.4

4.5

4.6

BeposiTHOCTHBIE ~ MOAEINH. Mertonet  MomnTte-Kapiio. NmuranmonHoe

MOZJCIIMPOBAHUC. CucreMbl MacCOBOTO OGCJIy)KI/IBaHI/IH

Tabmuunbie (pensiuoHHBIC) 0a3bl MaHHBIX. TabnuWia — TMpeacTaBIeHUE
cBeleHul 00 ogHOTUIIHEIX 00bekTax. [lome, 3amuch. Kirrou tabauikl. Padora ¢
roToBoM 0a30¥ MaHHBIX. 3amojiHeHHWe 0a3bl NaHHBIX. [loMCK, copTHpOBKa U
(bunbTpaIus TaHHBIX. 3alIPOCHl HAa BEIOOPKY JaHHBIX. 3allPOCHI ¢ TapaMeTPaMH.
Brruncnsiembie mosis B 3apocax.

MHuororabnuuHble 6a3bl JaHHBIX. THUIBI CBA3EH Mexay TabnuuaMu. BremHuit
k4. [lenoctHocTs 6a3bl JaHHBIX. 3ampockl K MHOTOTAOIMYHBIM 0Oa3am
JAHHBIX

TekcroBeiii mporieccop. CpeacTBa TMOWCKAa W aBTO3aMEHBI B TEKCTOBOM
npoueccope.  CTPyKTypUpPOBaHHBIE  TEKCTOBBIE  JOKYMEHTHL.  CHOCKH,
ornaBiaeHue. IlpaBuna  OUTHpOBaHMS ~ WCTOYHUKOB H  O(DOPMIICHHS

Ooubrorpad@UIECKUX CCHUIOK



YYEBHO-METOJMYECKOE OBECHEYEHUE OBPA3OBATEJIBHOI'O
MPOLIECCA
OBSI3ATEJIbHBIE YUEBHBIE MATEPUAJIBI JIJ1S1 YYEHUKA

METOANYECKHUE MATEPUAJIBI 1JIs1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET



JIUCT KOPPEKTUPOBKHU PABOYEN ITPOT'PAMMBI

[Ipenmet

Kiacce

y4eOHBIi rojg

Ne ypoka
(3aHsITHSA) IO
IUIAHY

Tema

KoJ-Bo yacoB

ITo niany

ITo dakry

IIpuuuna
KOPPEKTHPOBKHU
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