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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo wuHpopMatuke (yriayOna€HHBIN ypOBEHb) Ha YpPOBHE CpEIHEro OO0IIero
oOpa3oBaHus pa3paboTaHa HAa OCHOBE TPeOOBaHMHM K pe3yJbTaTaM OCBOEHHMS OCHOBHOM
00pa3oBaTelbHON MpOorpaMMBbl CpeliHero oOmiero ooOpaszoBaHus, mnpenacrabiieHHbIx B PI'OC
COQ, a raxxe denepanbHOI pabodeil MPOorpaMMbl BOCIIUTAHUS.

[Tporpamma o uHdopmaTHke AaET NpeACTaBICHUE O LENsIX, OOIel cTpaTerul o0y4yeHus,
BOCIIUTaHMs M Pa3BUTHUs oOydaroluxcs cpeacTBamMu yueOHoro npeamera «MHpopmaruka» Ha
yrayOn€HHOM  YpPOBHE,  YCTaHaBIHMBAaeT  00s3aTeNbHOE  MPEIMETHOE  COJAEpKaHHe,
npeIycMaTpuBaeT €ro CTPYKTypUpOBaHHE [0 pa3jieinaM U TeMaM Kypca, OIpeeseT
pacripesielieHie ero mo kjiaccam (rojaM u3yudeHus ), AaéT MPUMEpPHOE paclpelesieHue y4eOHbIX
yacoB IO  TEMaTMYECKUM  pasfeslaM  Kypca U PEKOMEeHAyeMmylo  (IpUMEpHYIO)
MOCJIEI0BATEIBHOCTh UX M3YUYCHUS C YUYETOM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3EH,
JIOTHKH Y4e0HOTO MpoI1iecca, BO3PACTHBIX 0COOEHHOCTEH 00yYaroIMXCsl.

[Iporpamma 1o uH(pOpMaTUKE OINpelenseT KOJIMYECTBEHHblE M  KadeCTBEHHbIE
XapaKTepUCTUKH y4eOHOro Marepuaya sl KaXIOro roja H3y4deHHs, B TOM 4YHCIE Ui
COJICPKATEIBHOTO HAMOJHEHUS PAa3HOr0 BHJA KOHTPOJIS (MPOMEXKYTOYHOH aTTecTaluu
00yJaromuxcsi, BCEPOCCUICKUX MPOBEPOYHBIX pabOT, TOCYAAPCTBEHHOW UTOTOBOW aTTECTALINH).
[IporpamMa 1o uH(OpPMATHKE SBISETCS OCHOBOW MJIi COCTaBJICHHMsSI ABTOPCKUX Y4YEOHBIX
IporpaMM U y4eOHHKOB, IOYPOUHOTO IUIAHUPOBAHUSI Kypca YUUTETIEM.

HNudpopmaruka B cpeiHeM o011eM 00pa30BaHUU OTPAXKAET:

CYUIHOCTh HMH(OPMATHKH KaK HAyYHOW JUCHUIUIMHBL, HW3ydaromed 3aKOHOMEPHOCTH
IOPOTEKaHUs U BO3MOYKHOCTH aBTOMAaTHU3alMUd HH(GOPMALMOHHBIX MPOIECCOB B Pa3IUYHBIX
cucreMax;

OCHOBHBIE O00JIaCTH TpPHUMEHEHHs] WH(GOPMATHKH, MpPEXKAE BCero HH(GOPMAIOHHBIC
TEXHOJIOTUH, YIIPaBIEHUE U COITHAIIBHYIO chepy;

MEXIUCIUIUTMHAPHBIN XapakTep HHPOPMATUKU 1 HH(POPMAILIMOHHOHN EATETbHOCTH.

Kypc nndpopmaruku ans ypoBHs cpeHero o01iero o0pa3oBaHus sSBISETCS 3aBEpLIAOIIUM
ATarioM HENpPEpBhIBHON MOJATOTOBKU 00ydaromuxcs B 001acTi HHQOPMATUKHU U HHOOPMALIMOHHO-
KOMMYHHUKAIIHOHHBIX TEXHOJIOTHH, ONMHMpaeTcs Ha Coiep)kKaHue Kypca HH()OPMATHKH YPOBHS
OCHOBHOTO 00Iero oOpa3oBaHUsI M ONBIT IOCTOSHHOTO NPUMEHEHUs HWHQPOPMALMOHHO-
KOMMYHHUKAIIHOHHBIX TEXHOJOTHH, JaéT TEOpEeTHYECKOE OCMBICICHUE, MHTEpPIpETalHio U
0000111eHIE 3TOTO OIBITA.

PesynbpraTel yriyOnéHHOro ypoBHA u3ydeHus ydeOHoro mnpenmera «MHdopmarukay
OPUEHTHPOBAaHbl Ha TIOJy4eHHUE KOMIIETEHTHOCTEH JUIsl TOcieayroue mnpodeccnoHaabHON
NeSITeIbHOCTH KaK B paMKax JaHHOM MpeaMeTHOI 00jacTu, Tak U B CMEXHBIX C Hell 00iacTsx.
OHu BKIIIOYAIOT B ce0s:

OBJIA/ICHUE KITIOYEBBIMH TOHSATHSIMH M 3aKOHOMEPHOCTSIMHU, Ha KOTOPBIX CTPOUTCS JaHHAs
npeaMeTHas o01acTh, pacro3HaBaHUE COOTBETCTBYIOLIMX WM NPU3HAKOB U B3aWMOCBS3EH,
CIOCOOHOCTh JIEMOHCTPUPOBATh Pa3IUYHbIE MMOAXO/bl K U3YUEHUIO SIBICHUH, XapakTepHBIX IS
M3y4aeMoil mpeIMEeTHON 00JIacTH;

YMEHHE pelIaTh THIIOBBIE NMPAKTUYECKHE W TEOPETHUECKUE 3a/adyd, XapaKTepHBIC IS
UCIIOJIb30BaHUS METOJIOB U MHCTPYMEHTApHsI JaHHOH NpeMeTHOI obnacTu;

HaJIMYMe MpPEJCTaBICHUA O JaHHOW NpeaMeTHOW o00JacTh Kak IEeJOCTHOH Teopuu
(COBOKYMTHOCTH TEOPHii), OCHOBHBIX CBSI3SX CO CMEXHBIMHU 00JIACTIMHU 3HAHUH.
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B pamkax yrmyOnéHHoro ypoBHS — u3ydeHHUs HWHMOpMaTHKH  oOecreuynBaeTCs
IeJICHaNpaBJIeHHas MOATOTOBKA O0YJalOIUXCsl K MPOJAOIDKEHUIO 00pa30BaHusl B OPraHU3AIMIX
npoeCCHOHATBHOTO 00pa30BaHMUA MO CIEHUAIBHOCTSAM, HEMOCPEICTBEHHO CBA3aHHBIM C
IU(GPOBBIMU  TEXHOJIOTMSAMHM, TaKUM Kak IpOrpaMMHas MHXKEHepHs, HWHGPOpMalUOHHAs
0e3011acCHOCTb, HMH(OPMAIMOHHBIE CHCTEMbl U TEXHOJIOTMH, MOOMIIBHBIE CHCTEMBl U CETH,
0oJbIIME JaHHBIE U MAlIMHHOE OOy4Y€HUE, IPOMBILIUIEHHBI UHTEPHET BEIIEH, UCKYCCTBEHHBIN
UHTEJUIEKT, TEXHOJOTUM OeCHpoBOJHON CBSI3M, POOOTOTEXHHMKA, KBAHTOBBIE TEXHOJOTHH,
CHCTEMBI PACIPENeIEHHOIO peecTpa, TEXHOJOTUH BUPTYaIbHON U IONIOJIHEHHON peabHOCTEH.

OcHoBHas 1enb n3ydeHus: yueonoro npeamera «VMHpopmartuka» Ha yriryOJaEHHOM ypOBHE
cpeaHero oOmero oOpa3oBaHUs — OOecledYeHue AaTbHEHIero pa3BUTUS HWH(GOPMAIIMOHHBIX
KOMIIETEHIINH OO0YyYaromerocs, €ro TOTOBHOCTH K JKM3HM B YCIOBHAX Pa3BUBAIOIIETOCS
MH(POPMALIMOHHOTO O0IECTBAa U BO3pacTarollel KOHKYPEHIIMH Ha phIHKE TpyAa. B cBsi3u ¢ 3TuM
nzyuenue napopmatuku B 10—11 xmaccax 10pKHO 00€CTICUUTS:

c(OPMHPOBAHHOCTH MHPOBO33PEHHS, OCHOBAHHOTO Ha MOHMMAHUH POJIH MHPOPMATHUKH,
MH(POPMALMOHHBIX 1 KOMMYHUKAIITMOHHBIX TEXHOJIOTHI B COBPEMEHHOM OOIIIECTBE;

c(OPMHPOBAHHOCTb OCHOB JIOTHUECKOTO U aJITOPUTMUUECKOTO MBIIIUIEHUS;

c(OPMHPOBAHHOCTh YMEHUH pasznuuaTh (AKTbl M OLEHKH, CPAaBHHUBAaTh OLIEHOYHbBIE
BBIBOJIbI, BUJIETh MX CBSI3b C KPUTEPUSMHU OLEHUBAHUS U CBSI3b KPUTEPUEB C ONpPEIEIEHHON
CHCTEMOM IIEHHOCTEH, IPOBEPSTH Ha JIOCTOBEPHOCTH M 00001aTh HHPOPMALIUIO;

c(OPMHUPOBAHHOCTb MPEJCTABICHUN O BIUSHUM UHOOPMAILIMOHHBIX TEXHOJIOTUHN Ha KU3Hb
YyeJoBeKa B  OOIECTBE, IOHMMAHME COLUAIBHOTO, 3KOHOMHMYECKOIO, IOJUTHYECKOrO,
KyJIbTYPHOTO,  IOPUJWYECKOT0,  MPUPOAHOIO,  IPrOHOMHUYECKOrO,  MEAMIMHCKOIO U
(U3HUOTIOTHUECKOTO KOHTEKCTOB MH()OPMAITMOHHBIX TEXHOJIOTHIA;

IPUHATHE MPABOBBIX M 3TUYECKUX ACIEKTOB MH(POPMALMOHHBIX TEXHOJIOTHH, OCO3HaHUE
OTBETCTBEHHOCTH JIIOZICH, BOBJICUEHHBIX B CO3JaHHE U HCIOJIb30BAHHWE HH(POPMALMOHHBIX
CUCTEM, paclpocTpaHeHHE NH(DOPMALIHH;

CO3JaHME YCJIOBMM Ui  pa3BUTHSL HABBIKOB  y4eOHOH, NPOEKTHOW, Hay4yHO-
UCCIIEI0BATEIbCKONW U TBOPUECKON AEATENbHOCTH, MOTHBALIMN O0YYarOIUXCsl K CAMOPA3BUTHIO.

B conepxxanun yue6Horo npeamera «MHbopMaTHKay BBIIEISIIOTCSA YEThIPE TEMATUYECKUX
paszzaena.

Paznen «l{ugpoBasi rpaMOTHOCTBY» TOCBALIEH BOIPOCAM YCTPOWCTBA KOMIIBIOTEPOB U
JPYTUX 3JIEMEHTOB LU(PPOBOIO OKPYXKEHMS, BKIIOYAsi KOMIBIOTEPHBIE CETH, HMCIOJIb30BaHUIO
CPEICTB OINEpPAlMOHHOM CHUCTEMBbI, paboTe B ceTu VHTEpHET M HCHOIb30BAHUIO HWHTEPHET-
CepBUCOB, HH(HOPMAITMOHHON O€30MaCHOCTH.

Paznen «Teoperudeckue OCHOBbI HMHGOPMATHMKH» BKJIIOYAeT B ceOsl NOHSITUHHBIN
anmapar MHGOPMATUKH, BOIPOCH KOJUPOBAHUSA MH(DOPMAILUHN, U3MEPEHUs] WH(OPMAILIMOHHOTO
00BbEMa TaHHBIX, OCHOBBI AITeOpbI JIOTUKH M KOMIBIOTEPHOTO MOJEIINPOBAHMUS.

Paznen  «AaropuTmMbl M NpOrpaMMHMpPOBAHMe)  HalpaBlIeH Ha  pPa3BUTHE
QITOPUTMUYECKOTO MBINIICHUS, pa3pabOTKy alropuTMOB M OIEHKY HX CIIOKHOCTH,
(opMHpOBaHHE HABBIKOB pealM3allid MPOrpaMM Ha s3bIKax MPOrPaMMHPOBAHUS BBICOKOTO
YPOBHS.

Paznen «MHpopManMOHHBIE TEXHOJOTMM» TIOCBALIEH BONPOCAM INPHUMEHEHUS
MH(OPMALIMOHHBIX TEXHOJIOTUM, PEaM30BaHHBIX B NMPHUKJIAJHBIX NMPOrPAMMHBIX HPOAYKTAX U
UHTEpHET-CepBUCaX, B TOM YHCIE B 33aJauyax aHajiu3a JaHHBIX, UCIOJIb30BAHUIO 0a3 JAaHHBIX U
AIIEKTPOHHBIX TAOJIHII ISl PEIIeHUs IPUKIIaIHBIX 3a]1a4.
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B npuBenénnom nanee copepxanuu ydebHoro mnpeamera «HdpopmaTuka» KypcuBOM
BBIJICJIEHBI JOTIOJIHUTEIbHBIC TEMbI, KOTOPBIE HE BXOSAT B 00s3aTEIbHYIO ITPOrpamMmy 00yUYeHHS,
HO MOTYT OBITh MPEUIOKEHBI IJIsl W3Y4EHHUS OTIACIbHBIM MOTHBHPOBAHHBIM M CHOCOOHBIM
00yJaronuMcs.

VYrinyOnéHHbI ypOBEHb U3yueHUs] HHPOPMATHUKU PEKOMEHIYETCs Ul TEXHOJIOTHYEeCKOro
npoduiis, OPUEHTUPOBAHHOTO HA HMHXCHEPHYI0O W WH(POPMALMOHHYIO CQepbl IeSTETbHOCTH.
YrayOnéHHelii ypoBeHb H3y4eHUs WH(POPMATUKH OOECIIEYMBAET: MOATOTOBKY OOYYarOIIMXCS,
OpUEHTUPOBAHHBIX Ha CIEUUATbHOCTH B 00JacTd HMHPOPMALMOHHBIX TEXHOJOTHH U
WH)KCHEPHBIE CHEIMAIbHOCTH, y4YacTHEe B MPOEKTHOW M HCCIEeNOBATEIbCKONW AEeSTEIbHOCTH,
CBSI3aHHOW C COBPEMEHHBIMH HAINpaBJICHUSMH OTpacid HWH(OPMAIMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTUH, TOATOTOBKY K YYacCTHIO B OJHMMIIMAJaX M caade EIMHOro rocynapcTBEHHOTO
JK3aMeHa 1o HHPOpMaTHKE.

[TocnenoBarenbHOCTh M3Y4YEHHUS TEM B Ipeleiax OJHOro roja oOydeHUs MOXKET OBITh
U3MEHEHA I0 YCMOTPEHHMIO YYHUTENsl NpPU IMOATOTOBKE pabodeld mporpamMmbl U TOYPOYHOTO
TUTAHUPOBAHMSL.

OO61iee yKucIo0 4acoB, PeKOMEHOBAHHBIX 7S U3ydeHus uHdopmaruku — 272 yaca: B 10
kiacce — 136 yacoB (4 yaca B Hezeno), B 11 kimacce — 136 yacoB (4 yaca B HECIIO).

COILEPKAHUE OBYYEHUSA
10 KJIACC

Hudposas rpaMOTHOCTH

TpeGoBanusi TeXHUKH 0€30MACHOCTU U TUTHUEHBI MPU paboTe ¢ KOMIBIOTEPAMU U IPYTUMU
KOMIIOHEHTaMU IIU(POBOTO OKPYKEHHUSI.

[MpuHIMIBl  pabOTBI KOMIBIOTEPOB M KOMIBIOTEPHBIX CHCTEM. ApPXUTEKTypa (oH
Heiimana. ABToMaTndeckoe BbIIIOJHEHUE MPOTrpamMMbl IIporieccopoM. OnepaTuBHast, IOCTOSHHAS
U JonroBpeMeHHas mnamsaTh. OOMEH NaHHBIMU C TOMOINbIO MUH. KOHTposiepsl BHENIHHX
ycTpoicTs. [Ipssmoit focTyn K naMsTu.

OcHOBHBIE TEHJEHIMU pPa3BUTHUA KOMIBIOTEpPHbIX TexHosnoruil. IlapamnensHbie
BblunciaeHus.  MHorompoueccopubie  cuctembl.  CynepkommbioTepbl.  Pacnpenenénnbie
BBIUHCIUTENbHBIE CUCTEMBI U 00paboTKa OOIBIINX JaHHBIX. MOOUIIbHBIE ITU(POBHIE YCTPOHCTBA
U UX POJb B KOMMYHHKalUMsX. BcrpoeHHble KOMIBIOTEPBL.  MHUKPOKOHTPOJUIEPHI.
Pob6oTtusupoBanHble NPOU3BOACTBA.

[IporpaMmMHOe obecrieueHHe KOMIIBIOTEPOB M KOMIBIOTEPHBIX CUCTEM. Bumsl
IpOrpaMMHOro obecredeHuss U MX HazHaueHue. OCOOEHHOCTH MPOrpaMMHOrO obOecredeHust
MOOWIBHBIX ycTpoiicTB. IlapamnensHoe mnporpamMupoBanue. CHCTEMHOE TNpOrpaMMHOE
obOecneuenre. OnepanMoHHbIE CHUCTEMBl. YTHIUTHL JlpaiiBepbl ycTpoiicTB. MHcrammsuus u
JEUHCTAJUISIIMS IPOTPaMMHOI0 00eCIeYeHHUS.

@aiinoBsie cucTeMbl. [[pUHIIUIIBI pa3MelieHuss 1 UMEHOBaHUS (DaiijioB B JONTOBPEMEHHOMN
namsitu. [1labnoHb! s onucanus rpymnm (Haiaos.

[TporpammHuoe obecnieuenue. JlnieH3upoBaHye NPOrpaMMHOTo o0ecredeH s U HUPPOBBIX
pecypcoB. IlponpuerapHoe u cBoOogHOE mporpaMMHoe obecredenne. Kommepueckoe u
HEKOMMEPUYECKOE HCIIOJIb30BaHUE MPOrpaMMHOro olecrieyeHuss W LHU(POBBIX PECYPCOB.
OTBeTCTBEHHOCTh, YyCTaHABJIMBAaeMas 3aKoHoJaTenbcTBOM Poccuiickoii ®enepanun  3a
HEIPaBOMEPHOE UCIOIb30BaHUE MPOTPaMMHOI0 o0ecriedeHus U HU(POBBIX PECYPCOB.
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[TpyHIMIIBI OCTPOEHUS M allapaTHble KOMIIOHEHTBHI KOMIBIOTEPHBIX ceTed. CeTeBble
npotokoibl. Cetb MHTEpHET. Anpecarus B cetu MaTepHer. [Ipotokomnsl cteka TCP/IP. Cucrema
JIOMEHHBIX UMEH.

Pa3sneneane IP-cetm Ha moxaceth ¢ mnomombio Macok nonacereii.  CereBoe
agMuHMcTpupoBanue. IlolydeHne NaHHBIX O CETEBBIX HAcTpolkax kKommbrorepa. IIposepka
HaJIM4us CBA3HU € y3710M ceTu. OnpeneneHyue MapupyTa ABHKEHUS IaKETOB.

Buner nestenproct B cetu MuTepHer. CepBuchi WuTeprera. ['eomHdopmanmoHHbIC
cUCTeMBl. ['€0J0KallMOHHBIE CEPBUCHI PEAILHOTO BPEMEHH (Hampumep, JOKalus MOOUIIbHBIX
Tele(pOHOB,  ONpEIENeHHEe  3arpy’KeHHOCTH  aBTOMAarucrpaieil),  MHTEpPHET-TOProBIlf,
OpoHUpOBaHUE OUIIETOB U TOCTHHHII.

['ocynapcTBeHHBIE 3JEKTPOHHBIE CepBUCHl U yciayrd. ColuanbHblE CETH — OpPraHu3alus
KOJIJIEKTUBHOT'O B3aUMOJEHCTBUS U oOMeHa JaHHbIMU. CeTeBOM ATHUKET: IIpaBUiIa MOBEICHUS B
kubepnpocrpanctBe. Ilpobinema mnoanuHHOCTH monydYeHHOW wuHGpopMmauuu. OTKpbIThIE
00pa30BaTeNIbHbIE PECYPCHI.

TexHOreHHble W JKOHOMMYECKHE  YIrpo3bl, CBSI3aHHbIE C  HCIOJb30BaHUEM
UH(POPMALIMOHHO-KOMMYHUKALMOHHBIX TexHonoruid. O0mue npo0aeMsl 3auThl HHGOpMauu 1
uHpopMaunoHHOM Oe3omacHocTu. CpezacTtBa 3amMThl  HMHGOpPMANMM B KOMIBIOTEpax,
KOMITBIOTEPHBIX CETSIX W aBTOMATH3MPOBAHHBIX HWH(POPMALMOHHBIX cHCTeMax. I[IpaBoBoe
obecrnieueHre HHHOPMAITMOHHON OE30ITaCHOCTH.

[IpenoTBpaiieHne HECAHKIIMOHMPOBAHHOTO JOCTYNA K JMYHOW KOH(HIECHIHMAIbHON
uHpOpMaLlMY, XpaHALIeWcs Ha IEepCOHAIBHOM KOMIBIOTEpE, MOOMJIBHBIX YCTPOWMCTBAX.
BpenonocHoe mnporpaMMHoe obOecrnieueHue M crnocoObl OOpbObl ¢ HUM. AHTHUBUPYCHBIE
nporpamMmbl. OpraHu3anus JMYHOTO apxuBa nHpopManuu. PesepBHoe konupoBanue. [laponpHas
3aIUTa apXuBa.

HIudpoanue nanHbix. CuMMeTpUuHble U HecuMMeTpuuHble mUpbl. [Hudpsr npoctoit
3amensl. [udp Lesaps. [lndp Bwkenepa. Anroputm mudpoanus RSA.

TeopeTnueckune ocHOBbI MHPOPMATHKHU

WNudopmanus, nanHsle U 3HaHus. VH(pOpMalMOHHbBIE MPOLECCH B MPHUPOJE, TEXHUKE U
o01ecTse.

HenpepbiBHbIE M AMCKPETHBIE BEIMYMHBI U cUrHanbl. HeoOXxoaumocTh AMCKpETH3aluu
uH(popMalnu, NpeJHa3HAYEHHOM JIIs XpaHeHUs], epeaud 1 00paboTKU B HU(PPOBBIX CUCTEMAX.

JIBonuHOe KoaupoBaHue. PaBHOMEpHBIE M HEpaBHOMEpHBIE KOABL. JlekogupoBaHue
COOOIIeHNH, 3alMCAHHBIX C TOMOIIbI0 HEpaBHOMEPHbIX KozoB. Yciosue Pano. Iloctpoenue
OJIHO3HAYHO JEKOAMPYEMBIX KOJOB C IOMOIIBIO JAepeBa. EAMHUIIBI M3MEpeHHs] KOJIMYecTBa
uH(popmanuu. AsdaBUTHBIN MOAXOA K OLIEHKE KOJIMYECTBA UH(POPMALIH.

Cucrtemsl cuMcieHus. Pa3BépHyTas 3amuch IENbIX W JPOOHBIX YMCENl B MO3UIIMOHHOMN
cucreMe cuucieHus. CBOICTBa MO3MIIMOHHOM 3allMCH YMCNA: KOJIMYECTBO LUGpP B 3alUCH,
IPU3HAK JEJMMOCTH YHUCJIa HA OCHOBAaHUE CHCTEMbI CUMCIICHHS. AJTOPUTM IEpeBojJa LEIOro
yucia u3 P-M4HON CUCTEMBI CUUCIIEHUS B JECATUYHYI0. AJITOPUTM NIEPEBOIa KOHEYHOM P-nuHOM
JpoOu B AECATUUHYIO. AJTOPUTM MEPEBOA LEJIIOT0 YUCIa U3 IECATUYHONW CUCTEMBI CUMCIICHHUS B
P-uunyro. IlepeBon KOHEYHOHM necsATMYHOW aApodu B P-munyro. JIBomuHasi, BOCbMEpUYHAs H
HIeCTHAIaTepUYHAsl CUCTEMbI CUMCIICHUS, CBSA3b MEXKIY HUMH. ApudmeTnyeckue ornepanuu B
MO3UIMOHHBIX CHUCTEMaxX cuucieHus. TpouyHas ypaBHOBEIIEHHAs CHCTEMa CYHCIICHUS.
JIBOMUHO-ECATUYHASL CUCTEMA CUMCIICHUS.
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KomupoBanue TtekcroB. KomupoBka ASCII. OpnoOaiitHbie komupoBku. CraHmapT
UNICODE. Komuposka UTF-8. Omnpenenenue HHPOPMALUOHHOTO 0OO0BEMA TEKCTOBBIX
COOOLICHUI.

KonupoBanue nzobpaxennil. Onenka nHGOpMaMOHHOIO 00bEMa rpa)u4ecKux JaHHBIX
IpU 3aJaHHBIX pa3pelleHuu U IiyOuHe KoJaupoBaHus LBeTa. l[BeroBble mMonenu. BexropHoe
koaupoBanue. @opmarsl rpaduueckux aiinos. TpéxmepHas rpaduka. Opakranbhas rpaduka.

KomgupoBanue 3Byka. OneHka WH()OPMALMOHHOTO OO0OBEMA 3BYKOBBIX JAHHBIX IPH
3a[JaHHBIX YaCTOTE JUCKPETU3ALMH U PA3PAIHOCTH KOJUPOBAHUS.

Anrebpa noruku. [lonstue Bbicka3biBaHMs. Bbicka3bpiBarenbHble (OpMBI (IPEAMKATEI).
KBaHTOpHI CyIIeCTBOBaHUS U BCEOOLTHOCTH.

Jlornueckue onepauuu. Tabmuipl nctuHHOCTU. Jlornueckue BblpakeHus. Jlornueckue
ToXkAecTBa. JloKa3aTrenbCTBO JIOTMUECKUX TOXAECTB C IIOMOILIBIO TaONULl HCTUHHOCTH.
Jlornyeckue onepanuy ¥ ONEPALUNA HaJ MHOXKECTBAMH.

3aKkoHBI anreOpbl JOTMKH. DKBUBAJICHTHBIC MPEOOPA3OBAHHS JIOTHUECKHUX BBIPAKCHHM.
Jlornueckue ypaBHEHUsI U CUCTEMBI YPaBHEHUM.

Jlornueckue (yHKIMU. 3aBUCHUMOCTb KOJMYECTBA BO3MOXHBIX JIOTHYECKUX (DYHKIMI OT
KOJINYeCTBA apryMeHTOB. [1oyiHbIE CCTEeMBI JIOTHYECKUX (YHKLUH.

Kanonnyeckne ¢Gopmbl JTIOTHYECKUX BbIpakeHWH. COBEpUICHHbIE AM3BIOHKTUBHBIE U
KOHBIOHKTHBHBIE HOPMaJIbHBIE (JOPMBI, AITOPUTMBI UX ITOCTPOSHUS 110 TaOJIUIE HCTHHHOCTH.

Jlornueckue sneMeHThl B cocTaBe KommbroTepa. Tpurrep. Cymmarop. MHoropaspsaHblii
cymmarop. IlocTpoeHne cxeM Ha JIOTMYECKMX JJIEMEHTax II0 3aJaHHOMY JIOTUYECKOMY
BBIPQXEHUIO. 3aIIUCh JIOTUYECKOTO BBIPAXKEHMUSI 110 JIOTUYECKOM cXeMe.

[IpencraBieHue LEIbIX YUCE B MAMITH KOMIIbioTepa. OrpaHUYeHHOCTh AMANa30Ha YUCel
P OTPaHMYEHUM KOJIM4YecTBa pa3psanoB. llepenonHeHne paspsanHoi ceTku. be33sHakoBble U
3HAKOBBIE JIaHHbIE. 3HAKOBbIM OUT. J[BOMYHBIN JONOIHUTENbHBIN KO OTPULIATEIbHBIX YHCEIL.

[ToGuToBBIE nOTMYEcKHE omepanuu. Jlormdeckuid, apuMeTHUecKuii W NHUKIUYSCKUN
casuru. ludposanue ¢ noMoribo NOOGUTOBOM omnepannu «uckiaovaromee NIIN».

[IpencraBneHne BEHIECTBEHHBIX YWCEN B MAaMATH KOMIBIOTEpA. 3Hauamlas 4YacTb U
nopsiiok  uyucna. Jlpama3oH 3HaueHUH BelIECTBEHHBIX uucen. [IpoGiembl XpaHeHHUs
BEIIECTBEHHBIX UHCEN, CBSI3aHHBIE C OrPAaHUYEHHEM KOJMYECTBa pa3psaoB. BolmonHeHue
orepainuil ¢ BeIECTBEHHbIMU YHCIIaMH, HAKOIIJICHHE OMNOOK MPU BBIUNCICHUSIX.

AJITOPUTMBI U IPOTPAaMMHPOBAHHE

OmnpezneneHre BO3MOXKHBIX pe3yJIbTATOB pabOThl MPOCTEHIINX aIrOPUTMOB YNpaBIECHUS
VCIIOJIHUTENIIMA UM BBIUMCIUTEIBHBIX alropuTMoB. OrmpenereHne HCXOAHBIX JAaHHBIX, INPU
KOTOPBIX JICOPUTM MOXKET J1aTh TPeOYEMbIil pe3ysbTar.

Otanbl peleHus 3afad Ha Kommbrlorepe. MHCTpyMeHTanpHBIE CpENCTBa: TPaHCIATOD,
oTiamuuK, npodpuaupoBmuk. Kommwisiuus u uHTepnpeTrauus Mnporpamm. BupryanibHble
MaIIUHBI.

WnTerpupoBanHas cpena paszpaboTku. Mertonbl oTiaaku mporpamM. Mcmonb3oBaHue
TpaccUpoBOYHBIX Tabnui. OTianouHblii BeIBOA. [lomiaroBoe BBIMOMHEHHE HMporpaMMbl. Todku
ocTaHoBa. [IpocMOTp 3HaU€HNI IEPEMEHHBIX.

Azpik mporpammupoBanus (Python, Java, C++, C#). Tunbl naHHBIX: LIEJTOYUCIICHHBIE,
BEIIIECTBEHHbIE, CUMBOJIbHbBIE, JIornueckue. BerBienus. CnoxHble ycnoBus. L{ukiel ¢ ycioBuem.
[Mukiel Mo nepeMeHHON. B3anMo3aMeHs1eMOCTh pa3In4HbIX BUAOB LUKJIOB. MIHBapHaHT LMKIIA.
CocraBieHne IUKJIIA C UCIIOJIB30BAHUEM 3apaHee ONPEAEIEHHOTO MHBApUAHTA IIUKJIA.
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HoxymentupoBanue nporpamMm. Mcnosb3zoBanue komMmeHTapueB. [loaroroBka onucanus
IIPOrpaMMbl U HHCTPYKLUU AJIS I0JIB30BATEIS.

ANropuTMBI 00pabOTKM HATYpAIbHBIX YHCEN, 3aHCAHHBIX B TO3UIHMOHHBIX CHCTEMAax
CUMCIIEHUS: pa30uMeHHe 3alKucu 4YMciIa Ha OTHeNbHble LUQPbI, HAXOXKIEHHE CYyMMbl U
npou3BeieHus U(p, HAXOKICHNE MAKCUMAIbHOW (MUHUMAIIBHON ) ITU(PBI.

HaxoxzaeHue Bcex NpoCThIX YUCEN B 3alaHHOM auanas3oHe. [Ipencrasienue yncia B BUiE
Habopa MPOCTHIX COMHOKHUTENECH. ANTOPUTM OBICTPOTO BO3BEICHHS B CTETICHb.

O06paboTka JaHHBIX, XpaHAIMUXCs B (aiinax. TekcToBble U ABOoUYHBIE (aiiibl. DaitioBbie
nepemeHHsbIe ((aitioBbie ykazarenu). Urtenue u3 aiina. 3anuce B dai.

Pazbuenue 3amaun Ha monzamaun. [loamporpammel (iporeaypsl U GpyHkmun). Pekypcwust.
PexypcuBnbie 00bekThl ((ppakTtanbl). PekypcuBHbie mpoueaypsl u (yHkiuu. Mcnonb3oBanue
CTeKa Ul OpraHu3alui PEKYPCUBHBIX BbI30BOB.

Hcnonb3oBanue craHgapTHOW OuOIMOTEKH sA3blKa INporpammupoBanus. [lonkmroueHue
OMOIMOTEK MOAIPOTpaMM CTOPOHHUX MPOM3BOAUTENCH. MOAYNbHBIM NPUHIMIT TTOCTPOCHUS
IIPOrPaMM.

Yucnennsle Metoabl. TouHoe W mpuUONMKEHHOE pelieHus 3ahadu. YHCIeHHbIE METOMAbI
peleHHsl ypaBHEHMi: MeToj mnepebopa, MeToJ IHOJOBUHHOro aeneHus. IlpubnmxénHoe
BBIYUCIICHUE JUTMH KPHUBBIX. Bhrancienue ruomaneid Gpuryp ¢ moMoIplo YMCIEHHBIX METO/I0B
(MeTo MPSIMOYTOJIBHUKOB, METO Tpanenuit). [lonck Mmakcumyma (MHHUMYMa) QYHKIIMH OJHOM
HEPEMEHHOI METO/IOM MOJIOBUHHOTO JIEJICHHUS.

O06paboTKa CUMBOJIBHBIX JaHHBIX. BCTpoeHHbIE (GYHKLUU A3bIKA IPOrPAMMHUPOBAHUS TS
00pabOTKH CHMBOJIBHBIX CTPOK. AJNTOPUTMBI OOpabOTKM CHUMBOJBHBIX CTPOK: MOJCYET
KOJIMYECTBA IMOSBJICHUM CHMBOJA B CTPOKE, pa30MEHHE CTPOKHM Ha CJIOBA IO MPOOEIIbHBIM
CHUMBOJIaM, TOUCK IOJCTPOKM BHYTPH [JaHHOH CTPOKHM, 3aMEHa HaWJEHHOH IOJICTPOKH Ha
JpYyTyIo CTPOKy. I'eHepalust Bcex OB B HEKOTOPOM asihaBUTE, YAOBJIETBOPSIOLUINX 3aaHHBIM
orpanuueHusM. [IpeoOpa3zoBaHue uncia B CHMBOJIBHYIO CTPOKY M OOpaTHO.

MaccuBbl U TOCJIENOBATENILHOCTH uucel. Boluncienue oO0OOUIEHHBIX XapaKTEpUCTUK
HJIEMEHTOB MAacCHBa WJIM YHCIOBOH IMOCIEN0BATEIbHOCTH (CYyMMBI, MPOU3BEICHUS, CPEIHEro
apu(METHYECKOro, MUHUMAJIBHOTO W MaKCHUMAaJbHOIO 3JE€MEHTOB, KOJIMYECTBA 3JIEMEHTOB,
YAOBJIETBOPSIIONINX 33IAHHOMY YCIIOBHIO). JIMHEHHBIN MOMCK 3aJaHHOTO 3HAYEHUSI B MaCCHBE.

CoptupoBka ogHOMEepHOro MaccuBa. [IpocTeie METOIBI COPTUPOBKU (METOJ IMy3bIpbKa,
METO/ BbIOOpa, COPTUPOBKa BcTaBkaMu ). COPTUPOBKA CIMSHUEM. bpIcTpas cCOpTUpOBKa MaccuBa
(anroput™ QuickSort). JIBOUYHBII TOKCK B OTCOPTUPOBAHHOM MAaCCHBE.

JIBymepHble MaccuBbl (MaTpulbl). AJTOPUTMBI 00pabOTKM JIBYMEPHBIX MAaCCHUBOB:
3aloJHEHUE JIBYMEPHOI'O YHMCIOBOTO MaccHBa IO 3a/JaHHBIM IpaBUJIaM, TOUCK 3JIEMEHTa B
JIBYMEPHOM MAaCCHUBE, BHIYHCIEHHE MaKCUMyMa (MUHHUMYyMa) U CyMMbI 3JIEMEHTOB JIByMEPHOTO
MaccHBa, MIEPeCTaHOBKA CTPOK U CTOJIOIIOB ABYMEPHOTO MacCHBA.

HNHpopManoHHBIE TEXHOJTOTHH

TekcroBblii poueccop. Penaktuposanue u gopmaruponanue. [Iposepka opdorpaduu u
rpamMMatuku. CpencTBa IMOMCKAa M aBTO3aMEHBI B TEKCTOBOM Ipoueccope. Mcrosb3oBaHue
ctiwiield. CTpyKTypUpOBaHHBIE TEKCTOBBIE NOKYMEHTHI. CHOCKH, ornasieHue. KoiexkTuBHas
pabota ¢ JokyMeHTaMu. THCTpyMeHTHI pelieH3upoBaHusl B TEKCTOBBIX Mporeccopax. ObnayHbie
cepBuckl. JlemoBas mepenucka. Pedepar. [IpaBmima nutrpoBaHus UCTOYHUKOB U OGOPMIICHUS
6ubmuorpaduueckux ccbutok. OpopmiieHHe CUCKa JTUTepaTypbl. 3HAKOMCTBO ¢ KOMIIBIOTEPHOM
BEPCTKOM TeKkcTa. TexHWueckue cpeicTBa BBoja TekcTa. Crenuanu3upoBaHHBIE CPEICTBA
pEeIaKTUPOBAHUS MAaTEMAaTUYECKUX TEKCTOB.
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AHamu3  nmaHHbIX.  OCHOBHBIE  3aJaud  aHaJIW3a  JaHHBIX:  [POrHO3MPOBAHUE,
KjaccuuKkanus, KiacTepus3alus, aHalIn3 OTKIOHeHHH. [locremoBaTenbHOCTh pemieHHs 3aaad
aHaM3a JaHHBIX: COOp MEPBUYHBIX JAHHBIX, OYMCTKA U OLIEHKA KayecTBa JAHHBIX, BEIOOP W/WIIN
[IOCTPOCHHE MOJENH, IpeoOpa3oBaHUE JaHHBIX, BHU3yalM3allUsd [aHHBIX, WHTEpIpeTalus
pe3yabTaroB. [IporpaMmHbIe CpefCcTBa U MHTEPHET-CEPBUCHI sl 0OpPaOOTKU U IMPEJCTABICHHUS
naHHbIX. bonbime nanusle. MamuuHoe oOyuenue. IHTeIeKTyanbHbli aHAIU3 JaHHbIX.

AHan3 JaHHBIX C TMOMOIIBIO 3JEKTPOHHBIX Tabnui. BelunMcieHune CymMMbl, CpEIHEro
apu(MeTHYecKkoro, HauOOJbLIEr0 (HAUMEHBLIEr0) 3HA4YEeHUs JMana3oHa. Bwluncienue
K03 uLMeHTa KOppeasuu ABYX pPsoB AaHHBIX. [locTpoeHue cronbuaThix, JTUHEHYATBIX U
KpyroBbix auarpamm. [loctpoenue rpadukoB Gpynkuuii. [logdop nuuum TpeHia, pemeHue 3aaa4y
IIPOrHO3UPOBAHUS.

YucneHHoe pellleHHe YpaBHEHUH ¢ MOMOINBIO moadopa mapamerpa. OnTuMHU3aMs Kak
IIOUCK HAWIy4dllero pelieHus B 3aJaHHbBIX YycioBusx. lleneBas ¢(yHKIMS, OrpaHUYEHHUS.
JlokanbpHbIe W TIIOOANBHBI MHUHMMYMBI LIeneBOi (yHkuuu. PemeHue 3amad ONTHMH3ALUU C
MIOMOUIBIO AJIEKTPOHHBIX TAOJIHULI.

11 KUIIACC

Teopernvyeckue 0CHOBbI HHPOPMATHKH

Teoperndeckre MOAXOAbI K OIEHKE KOJIMYECTBa HH(POpPMAIUHU. 3aKOH aJIUTUBHOCTH
uHpopmanuu. Popmyna Xapriau. Mapopmanus u BepositHocTs. Popmyina LllenHoHa.

AnroputMmbl cxatus daHHbIX. Anroput™ RLE. Anroputm Xaddmana. Anroputm LZW.
ANrOpUTMBI CKaTHsl JAHHBIX C MOTEPSAMH. YMEHbIIEHHE TJIyOUHbl KOJMPOBAHUS LBETA.
OcHosHble uzeu anroputmos cxatus JPEG, MP3.

CKOpoCTh Tepefay JaHHBIX. 3aBHCUMOCTh BPEMEHHU Iepelayd OT HH(OPMAIIMOHHOTO
00bEMa JIaHHBIX M XapaKTEePUCTHK KaHana cCBsi3u. [IpUuMHBI BO3HUKHOBEHHUS OIIMOOK IpH
nepenaye AaHHbIX. Kobl, mo3Bossmone oOHapyKUBaTh U UCIPABIATh OLIMOKH, BO3HUKAIOIINE
npu nepenaude gaHHbIX. Pacctosaue Xsmmunra. KogupoBanue ¢ moBTopeHuem OutoB. Komabl
X3MMUHra.

Cuctembl. KommnoHeHTsl cucteMbl M uX B3aumojeiictBue. CucteMHbli 3¢ QexT.
VYnpasienue kak HUHPOpMaLMOoHHbIN nporiecc. OOpaTHast CBA3b.

Monenn u  MmoxenupoBanue. llenr  MopenupoBanusa. CooTBETCTBUE — MOJENHU
MOJIETUPYEMOMY OOBEKTY WJIM IpPOLECCY, eI MoJearupoBaHus. PopmManusaius MpUKIaIHbIX
3az1ad.

[IpencraBiaeHue pe3ynbTaTOB MOJEIMPOBAHUS B BHUJAE, YIOOHOM JJs BOCHPHSTHSA
yesoBekoM. ['paduueckoe npeacTaBieHue TaHHbIX (CXeMBbl, TAOIUIbL, TpadUKH).

I'pappl. OcHoBHBIE moOHATUSA. Buael rpados. Omnucanue rpadoB ¢ MNOMOIIBIO MaTpUIl
CMEKHOCTH, BECOBBIX MATpHII, CIHCKOB CMEKHOCTH. PellleHne anropuTMHUYecKuX 3ajad,
CBSI3aHHBIX C aHAJIM30M TpadoB (IOCTPOEHUE ONTUMAIBLHOTO IyTH MEXIY BepIIMHAMH Tpada,
onpejiefieHue KOJMYECTBAa Ppa3JIMYHBIX MyTel Mexay BepUIMHAMH OpPHUEHTHPOBAHHOTO
AIUKJINYECKOro rpada).

Hepesbs. bunaproe nepeso. JlepeBbs noucka. CrnocoOsl 06xona nepesa. Ilpeacrasnenue
apu(MeTHUECKUX BbIpa)XEHUH B BHJE jAepeBa. JMCKpETHbIE WUIPHI JBYX HMIPOKOB C IMOJHOU
uHpopmanueit. Iloctpoenue paepeBa mnepebopa BapUaHTOB, OMMCAHHME CTPATETUU UIPHl B
TabinyHON (hopMe. BBIMTphILIHbIE ¥ TPOUTPHILIHBIE TTO3UIMH. BHIUTPHIIIIHbBIE CTPAaTErvH.

CpeactBa  uckycCcTBEHHOro uHTeiiekra. CepBHCHl  MallMHHOIO  IIEpeBoja U
pacrio3HaBaHus yCTHOM peun. KoruutusHble cepBuchl. MaeHTHOUKAIMS U TTOUCK H300paXKeHHI,
pacniozHaBanue Jmi. CamooOydaromuecss CcUCTeMbl. VICKYCCTBEHHBIM  WHTEIUIEKT B
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KOMIIBIOTEPHBIX Urpax. Mcnoiab3oBaHME METOAOB MCKYCCTBEHHOTO MHTEIUIEKTa B O0YyYaroIUX
cucreMax. Mcronp30BaHHEe METOOB HCKYCCTBEHHOTO MHTEIUIEKTa B poOoToTexHHKe. HTEepHET
Belel. IlepcriekTuBbl pa3BUTHA KOMIIBIOTEPHBIX MHTEIIEKTYaIbHBIX cucTeM. HelpoHHbIE ceTH.

AJITOPUTMBI U IPOIPAaMMHPOBAHHE

Qopmann3anys NOHATHSA anropurMa. Mamumza ThelOpuHra Kak yHUBEpCaldbHash MOZECIb
Bblunciennil. Tezuc Yépua—Twropunra.

OrneHka CIOXHOCTH BBIYMCICHUN. Bpemsi paboTel 1 00BEM HCIONB3yeMOM MaMATH, MX
3aBUCUMOCTb OT pa3Mepa MCXOAHBIX JaHHbIX. OIlCHKa aCUMITOTHYECKOW CIIOXKHOCTH
QITOPUTMOB. AJITOPUTMBI MOJIMHOMHAIBHON cioxHOCTH. Ilepebopubie anroputmsl. [Ipumepst
pa3IMYHBIX AJITOPUTMOB PELICHUS OJHOM 337aud, KOTOPbIE UMEIOT PA3JINYHYIO CIOXKHOCTb.

[Tock NpPOCTBIX YHMCEN B 3aJaHHOM JIMalla30HE C IIOMOILBIO AITOPUTMA «PELIETO
DparocheHay.

MHoropa3psaHble Lenble Yrucia, 3aJauu JIMHHON apuMeTHKy.

CrnoBapu (accouMaTHBHBIE MacCHBBI, OTOOpaxkeHus). Xom-tabmuuel. IlocTpoenue
an(aBUTHO-4aCTOTHOI'O CJIOBAps [ 33JaHHOTO TEKCTA.

Crexu. AHanu3 NpaBUIBLHOCTH CKOOOYHOrO BbIpakeHus. Bbruncienue apupmMeTnyeckoro
BBIPa)KEHUSI, 3alIMCAHHOI0 B MOCT(PUKCHOH popme.

Ouepenu. Mcnonb30Banue ouepeu A1l BpEMEHHOIO XpPaHEHUS IaHHBIX.

Anroputmbl Ha rpadax. IlocTpoeHne MUHUMAIBLHOTO OCTOBHOTO JEpeBa B3BEIICHHOTO
CBSI3HOTO HEOPHUEHTHpOBaHHOro rpada. KoiauuecTBo pasinyHbIX MyTeH MeX1y BepLIMHAMU
OPUEHTHPOBAHHOI'O AlIMKINYECKOro rpaga. Anroputm JIeikcTpsl.

JepeBbst. Peanusanus nepeBa ¢ MOMOIIBIO CCBIIIOYHBIX CTPYKTYp. JIBonuHble (OMHApHbIE)
nepeBbst. [locTpoeHue nepeBa A 3aJaHHOTO apu(METUUYECKOro BbIpakeHUs. PekypcuBHbIE
aIropuTMbI 00X0/a fepeBa. Mcnoab30BaHUEe CTEKa U oyepen A 00Xo/1a 1epeBa.

JluHamyueckoe NpOrpaMMHUpPOBaHUME KaK METOJ pEUIeHMs 3a7ad C COXPAaHEHUEM
IPOMEXYTOUHBIX  PE3yJIbTaTOB.  3aJaud, pellaeMble ¢  IOMOIIbI  JUHAMHYECKOTO
IPOrPaMMUPOBAHHUSA: BBIYMCICHUE PEKYPCHUBHBIX (DYHKIMH, MOJACYET KOIMYECTBAa BapHUAHTOB,
3a/1a4i ONTUMHU3ALUH.

[Tonsitue 06 OOBEKTHO-OPUEHTHUPOBAHHOM MPOrpaMMHUpPOBaHUU. OOBEKTBI M KIIACCHI.
CaoiicTBa U MeTObI 00bEKTOB. OOBEKTHO-OPHEHTUPOBAHHbBIN aHanu3. Pa3paboTka nmporpamMm Ha
OCHOBE 00BEKTHO-OPUEHTUPOBAHHOTO NoaxoAa. HKancynsuus, HacieqoBaHue, MoJIuMophusm.

Cpenpl ObicTpoit pa3zpaboTku mporpamM. [IpoexktupoBaHue MHTepdeiica Moyb30BaTeNs.
Hcnonb30BaHue TOTOBBIX YIPABISIEMBIX 3JIEMEHTOB JUIs TOCTPOEHUs HHTepdeiica.

00630p s3bIKOB TporpamMmupoBanus. [loHsTrue o mapaaurmax mporpaMMHUPOBAHHUS.

HNHpopManoHHBIE TEXHOJIOTHH

Oranbl  KOMIIBIOTEPHO-MaTEMAaTHYECKOTO  MOJEIMPOBAHMS:  IIOCTAHOBKA  3aJayH,
pa3paboTKa MOJIeNH, TECTUPOBAHUE MOJEIH, KOMIIBIOTEPHBIN KCIIEPUMEHT, aHAJIN3 PE3YJIbTATOB
MOJIETTUPOBAHUS.

Juckperuszanusi Npud MaTeMaTUYECKOM MOJEIUPOBAHUU HEMPEPBIBHBIX IPOLECCOB.
MonenupoBanue JABWXKeHHUA. MojenupoBaHie OWOJIOTHYECKUX CHCTEM. MaremaTtudeckue
MOJIEJN B SKOHOMHKE. BpIuncinuTenbHble SKCIIEPUMEHTHI C MOJIETISIMHU.

O6paboTka pe3yabTaTOB »JKCHepuMeHTa. MeTon HaumMeHbIUX KBaapaToB. OleHKa
YHCIIOBBIX TapaMeTPOB MOJAEIUPYEMBIX 00BEKTOB U MpolieccoB. BoccTaHoBIeHNE 3aBUCUMOCTEN
10 pe3yJIbTaTaM dKCIEPUMEHTA.

BepostHocTtHele Mozenu. Mertonsl Monte-Kapno. MmuTtanioHHOE MOAEIMPOBAHUE.
CucreMbl MaccoBOTO 0OCITyKUBAHHUS.
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Tabmuunbie (pensiiuoHHbIe) 0a3bl JaHHBIX. Tabnmuila — mpeacTaBiICHUE CBEACHUN 00
OOHOTHIHBIX 00BekrTax. [lone, 3ammch. Kimrou Tabmmiel. PaboTa ¢ roroBoil 0a3oi JaHHBIX.
3anonnenne 6a3bl AaHHBIX. [lowck, copTHpoBKa U (PUIBTpAIMs JaHHBIX. 3aIPOCH Ha BHIOOPKY
JAHHBIX. 3ampoCkl ¢ MapaMeTpaMu. Beraucisembie mosis B 3apocax.

MHuororabnuunble 0a3pl JaHHBIX. THIBI CBSI3eH MEXIy TaOiuiamMu. BHemHuWN KiIrod.
[{emocTHOCTH 0a3bl JaHHBIX. 3AMPOCHl K MHOTOTA0IMYHBIM 0a3aM JaHHBIX.

WNHuTtepHeT-nipriiokeHus. [lonsaTue o cepBepHOM U KIMEHTCKON 4acTsAX canTa. TexHOoJIorus
«KJIMEHT — cepBep», e€ noctouncTBa U HepocTaTku. OcHOBHI si3pika HTML u kackanubix Tabmuig
cruneit (CSS). Cuenapuu Ha s3bike JavaScript. @opmel Ha BeO-cTpaHUIIe.

Pazmemenue BeO-caiiToB. Yciayra XxocTuHra. 3arpy3ka (aijaoB Ha CailT.

BBon m300paskeHU ¢ UCTOIB30BAaHUEM PA3IUYHBIX MUPPOBBIX YCTPOUCTB (IU(POBBIX
doroannapaToB U MHUKPOCKOIIOB, BUIEOKaMEp, CKAHEPOB U JIPYTHX YCTpOHCTB). I'paduueckuii
penaktop. Paspemenne. KagpupoBanue. VcmpaBieHue mepcrneKkTHBBL. [ ucrorpamma.
Koppekuust ypoBHel, koppekiusi 1Beta. OOecIiBeUMBaHKME I[BETHBIX H300paxxeHWi. Peryis.
Pabora ¢ o6mactsimu. OUIBTPHL.

Mmuorocnoiiable n3o0paxeHus. TexctoBble ciou. Macka cinosi. Kananel. CoxpaHeHue
BblieTIeHHOW oOmactu. [loaroroBka wimocTpauuid s BeO-caiiToB.  AHHMHpPOBaHHbBIC
U300paxeHUsl.

Bekropuast rpaduka. [Ipumurusel. M3MeHeHue mopsiaka 3JeMEHTOB. BripaBHUBaHUE,
pacnpenenenue. ['pynnupoBka. Kpusesie. @opMaThl BEKTOPHBIX PHCYHKOB. lcrmonb3oBaHue
KOHTYpOB. BekTopu3zanus pacTpoBbIX U300paKeHUI.

[IpuHIUIIBI TOCTPOEHUSI U PEAAKTUPOBAHUS TPEXMEPHBIX Mojenel. CeTouyHble MOJEIH.
Marepuansl. MoaenupoBaHnre UCTOUYHHUKOB OcCBelleHus. Kamepbl. AJAJIUTHBHBIE TEXHOJOTUU
(3D-npunTepsl). [ToHsATHE O BUPTYyaIbHOMN peaibHOCTH U IOTIOJHEHHON peaJbHOCTH.

[DIAHUPYEMBIE PE3VJIBTATBI OCBOEHHUA ITPOI'PAMMEBI 110 MHO®OPMATUKE
(YTJIYBJIEHHBI YPOBEHB) HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30OBAHUS
JIMUHOCTHBIE PE3YJIbTATHI

JlugHOCTHBIE pPE3yJNbTaThl OTPAXKAIOT TOTOBHOCTh U CIIOCOOHOCTH  OOYYarOIIUXCs
PYKOBOJCTBOBaTbCcs ~ COPMUPOBAHHOW  BHYTPEHHEW  MO3MIMENH  JIMYHOCTH, CHUCTEMOU
[EHHOCTHBIX ~ OPUEHTAIMi, TO3UTHUBHBIX BHYTPEHHHX yOEXIEHHH, COOTBETCTBYIOIIMX
TPAAUITMOHHBIM IIEHHOCTSIM POCCUUCKOTO OOIIECTBA, PACHIUPEHUE KU3HEHHOTO OIBITA M OIBITA
NEATeTLHOCTH B TPOIECCE peau3alli CpeACTBAaMU y4yeOHOTO TIpeIMeTa OCHOBHBIX
HaIlpaBJIE€HUN BOCIIUTATEIbHOMN 1€ATEIbHOCTH.

B pesynbrare m3zydeHuss MHPOPMATHKU HA YpPOBHE CpEAHEr0o OOIIero OO0pa3oBaHUS Y
obyuaromierocs 0yayT chOpMUPOBAHBI CIEAYIONINE TUYHOCTHBIE PE3yJIbTATHI:

1) rpa:k1aHCcKOro BOCIIMTAHUSA:

OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX TMpaB M OOS3aHHOCTEH, yBakeHHWE 3aKOHa U
MPaBOMOPAIKA, COOJIOACHHE OCHOBOIOJATAIOIINX HOPM HMH(POPMAIMOHHOTO TMpaBa U
nH(pOpMaIMOHHOW 0€30MMacCHOCTH;

TOTOBHOCTHb TPOTHBOCTOSITh HJCOJIOTHMH JKCTPEMH3MaA, HaIMOHAW3Ma, KceHodoOuu,
JUCKPUMHMHAIIMM [0 COLMAIbHBIM, PEIUTHO3HBIM, PACOBBIM, HAI[MOHAJIBHBIM MpPHU3HAKAM B
BUPTYaJIbHOM IPOCTPAHCTBE;

2) NIaTPMOTHYECKOI0 BOCIIUTAHMS:
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[IEHHOCTHOE OTHOILIEHHE K MCTOPUYECKOMY Hacjenuio, NOoCTiwkeHusM Poccuu B Hayke,
UCKYCCTBE, TEXHOJIOTHSX, IIOHUMaHHE 3HAa4eHWs WH(OOPMATUKH KaK HAYKd B IKU3HU
COBPEMEHHOT'0 00IIeCTBa;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHUSA:

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TOBECHHUS;

CIIOCOOHOCTH OIICHHBATh CUTYAIlMI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYSCH
Ha MOPaJIbHO-HPABCTBEHHBIC HOPMEBI M IIEGHHOCTH, B TOM YHCIIe B ceTd HTepHET;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS :

JCTETHUYECKOE OTHOIICHHWE K MHpPY, BKJIIOYAs 3CTETUKY HAYYHOTO M TEXHHYECKOIO
TBOPYECTBA;

CHOCOOHOCTh BOCIIPUHUMATD PA3JIMYHBIC BBl UCKYCCTBA, B TOM YHCIE OCHOBAHHOTO Ha
MCIIOJIb30BaHUU MH(POPMAIIMOHHBIX TEXHOJIOTHIA;

5) puzuveckoro BOCIMTAHUSA:

c()OPMUPOBAHHOCTh 3JIOPOBOTO MW 0Oe30macHOro oOpa3za JKU3HH, OTBETCTBECHHOIO
OTHOIIEHHSI K CBOEMY 3/I0pPOBBIO, B TOM YHCIE 3a CUYET cOoOMofeHus TpeboBaHui Oe30macHon
9KCILTyaTalluu CPEACTB MHPOPMAIIMOHHBIX U KOMMYHHUKAIIMOHHBIX TE€XHOJIOTUH;

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTH K aKTHBHOU JCSITEILHOCTA TEXHOJIOTHYECKON M COITMAIEHOM HAIIPaBICHHOCTH,
CIIOCOOHOCTh ~ WHUIIMMPOBATh, IUIAHUPOBATH W CAMOCTOSATEIBHO  BBIMIOJNHATH  TaKyIO
NESITEIbHOCTD;

uHTepec Kk chepam mpodheCCHOHATBHONM AEATEeIbHOCTH, CBA3AHHBIM C HH(OPMATHKONH,
POrpaMMHUPOBAHUEM M HH()OPMAIIMOHHBIMH TEXHOJOTHUSMHU, OCHOBAHHBIMH Ha JOCTHIKCHHUSIX
HAayKd WHGOPMATUKH W HAYYHO-TEXHHYECKOTO MPOrpecca, YMEHHE COBEpIIATh OCO3HAHHBIN
BbIOOD Oynyiieit mpodeccuu 1 peain30BbIBaTh COOCTBEHHBIE )KU3HEHHbIE TIIAHBI,

TOTOBHOCTb U CIIOCOOHOCTh K OOpa30BaHHUIO U CaMOOOpa30BAaHUIO Ha MPOTSIKEHUH BCen
JKU3HU;

7) IKOJIOTM4eCKOr0 BOCIIMTAHMS:

OCO3HaHHE MI00ATFHOTO XapaKTepa SKOJIOTHYECKUX MPOOJIeM U MyTel UX pelIeHUs, B TOM
qrclie ¢ y4€TOM BO3MOXKHOCTEH HH(OPMAIIMOHHO-KOMMYHHKAITMOHHBIX TEXHOJIOTU;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAyKH, JOCTH)KEHUSAM HAay4YHO-TEXHUYECKOTO Mporpecca U OOIIECTBEHHOW MPaKTUKH,
3a C4€T MOHMMaHUs PONU HHGPOPMAIMOHHBIX PECcypcoB, HWH(MOPMAIMOHHBIX MPOILIECCOB U
MH(OPMALIMOHHBIX TEXHOJIOTMM B yCIOBUSX LUGPOBON TpaHCHOpPMAMU MHOTHX Cep KU3HU
COBPEMEHHOT0 00I11eCTBa;

OCO3HaHHE IIEHHOCTH HAay4HOH NeATeTbHOCTH, TOTOBHOCTh OCYIIECTBISITH MPOEKTHYIO U
HCCIIEIOBATENBCKYIO ACSITENIbHOCTh MHINBUAYAIBHO U B TPYTIIIE.

B mpomecce gocTHXKEHHS JIMYHOCTHBIX pPE3YJIbTAaTOB OCBOCHUS IPOTPAMMEI  TIO
uHpOpMAaTHKE y  OOYYalOUIMXCS ~ COBEPIICHCTBYETCS  OMOIMOHAIBHBIA  WHTEIUICKT,
MpeInoiararoIinii chOpMHUPOBAHHOCTH:

CaMOpETyJIHpPOBaHMUS, BKITIOYAIOIIETO CaMOKOHTPOIIb, yMEHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IIOBEIEHHUE, CIIOCOOHOCTh aJalnTHPOBATHCS K OMOIMOHAIBEHBIM
WU3MEHEHUSIM U TIPOSBIISATh THOKOCTD, OBITH OTKPHITHIM HOBOMY

BHYTpEHHEH MOTHBAIIMH, BKIIOYAIOMICH CTPEMJICHHE K JOCTHKCHHIO IENH H YCIeXy,
ONTUMM3M, HHUIIMATUBHOCTh, YMEHUE JEHCTBOBAThH, UCXO/SI U3 CBOUX BO3MOXHOCTEH;
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SMITATUH, BKJIIOYAIONIEH CIOCOOHOCTh TMOHMMATh 3MOIMOHAIBHOE COCTOSIHUE APYTHX,
VYUTHIBATH €r0 TMPH OCYIIECTBICHHH KOMMYHHUKAIIMH, CIIOCOOHOCTH K COYYBCTBUIO U
CONEPEKUBAHUIO;

COITMAIPHBIX HABBIKOB, BKJIIOYAIONIMX CIIOCOOHOCTHh BBICTPAWBAaTh OTHOIICHUS C APYTHMH
JIIOJIEMH, 3a00TUTHCS, TIPOSIBIIATH HHTEPEC U pa3perniaTh KOHMIUKTHI.

METANPEJIMETHBIE PE3YJIbTATBI

B pesynbrare m3ydeHuss mHGOPMATHKH HA ypPOBHE CpEIHETrO 00IIero ooOpa3oBaHHsS Yy
obOyuwaromerocss OynyT coOpMHUpPOBaHBI MeETaNpPEAMETHBIC PE3yIbTaThl, OTPAKCHHBIC B
YHUBEPCATbHBIX YYCOHBIX JEHCTBUSX, @ UMEHHO — IO3HABATEIbHBIC YHUBEPCALHBIC yU4eOHBIC
JNEHCTBUS, KOMMYHHKATHBHBIC  YHUBEpPCAJIbHbIC  ydeOHBIC  JICHCTBUSA,  PETYJISTHBHBIC
YHUBEpCaJIbHbIC YUCOHBIC JCHCTBHUSA, COBMECTHAS JIEATECIbHOCTD.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicCTBUS

1) 6a30Bble JIOTHYECKHUE JIeiiCTBUS:

CaMOCTOSITENILHO (DOPMYIMpPOBaTh M aKTyaJIM3MPOBATh MPOOJIEMYy, paccMaTpuBaTh ¢
BCECTOPOHHE;

YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK WM OCHOBAHUS Ul CpaBHEHUS, KiacCUpUKALIUU
1 0000IIIeHH;

OTIPEICIIATH IEJIH JeATCIIbHOCTH, 33]IaBaTh MapaMeTPhl M KPUTSPUH UX JTOCTHIKCHUS,

BBISIBJIATH 3aKOHOMEPHOCTH W IPOTUBOPEYHS B PACCMATPUBAEMBIX SIBJICHUSIX;

pa3pabaThIBaTh IUIAH PEHICHHs TPOOJIEMBI C YUETOM aHAIM3a UMEIOIINXCS MaTepHAIbHBIX
¥ HEMaTEePUATBHBIX PECYPCOB;

BHOCHTH KOPPEKTUBBI B JCSATCIBHOCTH, OIIEHUBATH COOTBETCTBUE PE3YJIbTATOB IIEIISIM,
OIICHUBATh PUCKH ITOCJICICTBUI JCSITCIBHOCTH;

KOOPJAMHHUPOBATh M BBIIONHATH pabOTy B YCIOBHSIX pPEaTbHOT0, BHUPTYaJbHOTO U
KOMOMHHPOBAHHOTO B3aMMOICHCTBHS;

pa3BHBaTh KPEATHBHOE MBIINICHUE TIPU PEIICHUH KU3HCHHBIX TTPOOJIEM.

2) 0a3oBbIe HCCIeA0BATENbCKUE e CTBHS:

BJIQ/IETh HABBIKAMH y4€OHO-HCCIIEIOBATENFCKON U MPOEKTHOW AESITeNbHOCTH, HaBbIKAMU
paspenieHus mpodIieM, CITOCOOHOCTHI0O M TOTOBHOCTBIO K CAMOCTOSITEITLHOMY TOHMCKY METOJIOB
pEIICHHS TPAKTUICCKHUX 331a9, TPUMEHEHHUIO Pa3IMYHbIX METOJIOB IIO3HAHUS;

OCYHIECTBIISATh PA3NUYHBIE BUIBI JEATEIBHOCTH IO TOJYyYEHUIO HOBOTO 3HAHUS, €ro
MHTEPIIPETAINU, TTPEOOPA30BAHUIO U MPUMEHEHHUIO B Pa3IMUYHBIX yUEOHBIX CUTYyalHsX, B TOM
YHUCJIC TIPH CO3JaHUH YICOHBIX U COITUATBHBIX TPOCKTOB;

(dbopMUPOBATh HAYYHBIA THI MBIIIICHUS, BIAJICTh HAYYHOW TSPMUHOJIOTHEH, KITFOUEBBIMU
MOHSTUSIMHA U METOJIaMU;

CTaBUTh U (OPMYIHUPOBATH COOCTBEHHBIC 3aJaud B 0OpA30BATEIBHON NEATEIHHOCTH H
YKU3HEHHBIX CUTYaIUX;

BBISBJISITH TPUIMHHO-CIICJCTBCHHBIE CBSI3M W aKTyaJIM3WpPOBaTh 3aJady, BBIJIBUTAThH
rUnore’y e€ pelleHus, HaxOJuUTh AapTyMEHTHI IJIs JO0Ka3aTelbCTBA CBOMX YTBEPKIACHHIA,
3a/1aBaTh MapaMeTpbl U KPUTEPUU PEIICHHUS,

AHAIM3UPOBATh TIOJYYEHHBIC B XOJE pENICHHS 3aJa4d pPe3yJbTaThl, KPUTHYCCKH
OIICHUBATh WX JIOCTOBEPHOCTH, IPOTHO3UPOBATh N3MEHECHNE B HOBBIX YCIIOBHUSX;

JaBaTh OLIEHKY HOBBIM CUTYAIUsM, OLIEHUBATh PUOOPETEHHBIN OIIBIT,

OCYIIECTBIISATh IEJICHANIPABICHHBIN MOUCK TMEPEeHOca CPEACTB M CIIOCOOOB JIEHCTBUS B
MpoeCCHOHATIBHYIO Cpey;
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yMeThb TEPEHOCHTh 3HAHUS B  IIO3HABATENbHYI0 M  IPAKTHYECKYI0  00JacTu
KHU3HEIEATEILHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTei;

BBIJIBUTaTh HOBBIE HJIEH, TpEUIaraTh OPUTHHAIBHBIC IMOAXOIBl M PEUICHUS, CTABUThH
npoOJIeMBbl U 331a4H, JIOITyCKAIOIINE aJbTePHATHBHBIC PEIICHHS.

3) padora ¢ nngopmanmeii:

BIAJCTh HABBIKAMU TOJy4YeHUS HMH(OpPMAIMM W3 HMCTOYHUKOB pPa3HBIX THIIOB,
CaMOCTOSATENIFHO ~ OCYIIECTBISTH IIOMCK, aHAJIN3, CHCTEMATH3alMI0 W  HMHTEPIPETAIUIO
MH(pOpPMAINY Pa3IUYHBIX BUAOB U (POPM IIPEACTABICHHUS;

CO3/1aBaTh TEKCTHI B pa3IMYHbIX (popMaTax ¢ y4€TOM Ha3HAYCHUs UHPOPMALIUHU U LIETEBOI
ayJUTOPUH, BBIOMpAsi ONTUMAIBHYIO (JOPMY TPEACTABICHUS U BU3YaIN3aLIUH;

OLICHUBATh JJOCTOBEPHOCTb, JISTHTUMHOCTh MH(OpManuu, €€ COOTBETCTBUE IPABOBHIM U
MOPAJIBHO-3THYECKUM HOpMaM;

UCTIOJIb30BaTh CPEACTBa HMH(OPMAIIMOHHBIX M KOMMYHHMKAIIMOHHBIX TEXHOJOTHH B
pelIeHNH KOTHUTHBHBIX, KOMMYHHUKATHBHBIX W OpPraHM3AalMOHHBIX 3a1ad C COOJIOJEHHEM
TpeOOBaHU SPrOHOMHKH, TEXHUKU O€30MaCHOCTH, TUTHUEHBI, PECYpPCOCOCPEKEHHS, TPABOBBIX U
THYECKUX HOPM, HOPM HH(POPMAIIOHHOM 0€30I1aCHOCTH;

BJIAJ€Th HABBIKAMU PACIO3HABAHUS H 3alIMTHl WHpOpMANMU, HHOOPMAIIMOHHOK
0€30MacHOCTH JINYHOCTH.

KoMMyHHnKaTHBHBIE YHUBepCAJIbHbIC y4eOHbIe /1eiiCTBUS

1) o0menue:

OCYIECTBIISITh KOMMYHHKAIIUU BO BCEX cepax KU3HH,

pacrio3HaBaTh HeBepOaJbHBbIE CpeJICTBA OOLICHMs, MOHUMATh 3HAUYEHHUE COLMAIbHBIX
3HAKOB, paclo3HaBaTh MPEANOCHIIKY KOH(OIMKTHBIX CUTyalluid U cMArYaTh KOH(IUKTBHI;

BJIQ/IETh Pa3JIMUHBIMU CIIOCOOAMH OOIIEHUS U B3aUMOJECHCTBUS, apryMEHTUPOBAHHO BECTU
JTMAJIOT, YMETh CMAr4aTh KOH(QIMKTHBIE CUTYallUH;

pa3BEPHYTO U JIOTUYHO H3JIaraTb CBOK TOUYKY 3PEHMS C HCIIOJIB30BAHHUEM SI3BIKOBBIX
CPEJICTB.

2) coBMecTHasi 1eATeJIbHOCTD:

MOHMMATh U UCTOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U MHAUBUAYAIbHON pabOThI;

BBIOMpPATh TEMATUKY U METO/bl COBMECTHBIX JCHCTBHH ¢ yué€TOM OOIIMX HMHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 4I€HA KOJUIEKTHBA,

NPUHUMATh LEIM COBMECTHOM JESITEIbHOCTH, OPIraHW30BBIBaTH M KOOPJAWHUPOBATH
JIEUCTBUSA MO WX JIOCTHKEHHUIO: COCTAaBIIATh IUIAH JACHCTBHM, PaCHpelesiTh POJU C YYETOM
MHEHHMH yYaCTHUKOB, 00CYKIaTh Pe3yIbTaThl COBMECTHOMN paboThl;

OLIEHUBATh Ka4eCTBO CBOETO BKJAJla U KAXJIOT0 YYaCTHHMKA KOMaH/bl B OOIIUIl pe3yabTar
1o pa3zpaboTaHHBIM KPUTEPUSIM;

npejiaraTh HOBbIE IPOEKTHI, OLIEHUBATh HAEU C MO3UIUU HOBU3HBI, OPUTHMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYLIECTBIIATh TMO3UTUBHOE CTPATETMYECKOE IIOBEJIEHUE B pPa3IMUHBIX CHUTYyalUsX,
MPOSBIISATH TBOPUYECTBO U BOOOpaKeHHE, ObITH MHUIIMATUBHBIM.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA

1) camoopranu3anus:
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CaMOCTOSITENIbHO OCYILECTBJIATh TO3HABATENIbHYIO AEATENbHOCTh, BBIABIATH MPOOJIEMBI,
CTaBUTh U (OPMYyIHUPOBATH COOCTBEHHBIE 3a7aud B O0Opa30BaTENBHON JAESITENLHOCTH U
KU3HEHHBIX CHUTYaIlHsX;

CaMOCTOSITEJILHO COCTABJIATH IUIaH PeLIeHUs NpoOIeMbl ¢ y4ETOM MMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPEIOYTEHUH;

JIaBaTh OLIEHKY HOBBIM CHTYallUsM;

pacuIMpsATh paMKH Y4eOHOTO IPEMETa Ha OCHOBE JIMYHBIX MPEAIOUTCHUN;

JieN1aTh OCO3HAHHBIN BBIOOP, apr'yMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTh 3a PELLCHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CHocoOCTBOBATH (POPMUPOBAHHIO M TPOSIBIICHUIO IIMPOKOH APYIUIMH B PA3HBIX 00JIaCTAX
3HaHMUN, IOCTOSTHHO NOBBILIATh CBOM 00Pa30BaTEIbHBIN U KYJIbTYPHBII YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OLEHKY HOBBIM CHUTYalMsIM, BHOCUTb KOPPEKTHUBBI B JIE€ATEIBHOCTb, OLICHUBATh
COOTBETCTBHUE PE3YJIbTATOB LIETISIM;

BJIAJICTh HABBIKAMU TTO3HABATEIHHON pedIIeKCHU KaK OCO3HAHUS COBEPIIAEMBIX JICHCTBUI
U MBICIIUTEJIBHBIX IPOIIECCOB, UX PE3YJIbTaTOB U OCHOBAHUM, HCII0JIb30BaTh NMPUEMBI pediieKcun
JUIsl OLIEHKU CUTYyallud, BBIOOPA BEPHOTO peIleHMS;

OLICHUBATh PHCKH U CBOEBPEMEHHO MIPUHUMAThH PEIICHHS [0 UX CHIDKEHUIO;

NPUHUMATh MOTUBBI U apI'YMEHTHI JPYTUX MIPH aHAJTU3E PE3yJIbTaTOB ACATEIbHOCTH.

3) npuHATHA ce0st U APYrux:

OpUHUMATh ce0sl, TOHUMasi CBOM HEJOCTATKU U JIOCTOMHCTBA;

IPUHUMATh MOTUBBI U @pT'YMEHTHI JPYTUX MIPH aHAIIM3E PE3YJIbTAaTOB JACITEIbHOCTH;

NPU3HABATh CBOE MPABO U MPABO JPYTUX HA OMIMOKY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3ULMU APYTOro YEJIOBEKa.

NPEJMETHBIE PE3YJIbTATHI

B npouecce wusydyenust kypca HHPOpMaTHKu yriayOn€HHoro ypoBHa 6 10 knacce
o0yJaromuMucs OyIyT JOCTUTHYTHI CIEAYIONINE TPEIMETHBIC PE3YIIbTaTHI:

BJIAJICHUE MPEJICTABICHUSAMU O POJIM HMH(OpPMAIUM M CBA3aHHBIX C HEH NPOLIECCOB B
OpUpojie, TEXHUKE U OOLIecTBE, MOHATUAMHU «HH(pOpMarusy, «MHPOPMALMOHHBIM mHpoleccy,
«CUCTEMa», «KOMIIOHEHTBI CHUCTEMBI», «CUCTEMHBIH 3(PPeKT», «MH(POPMAIMOHHAS CHUCTEMaY,
«CUCTEMa YTIPaBIICHUS;

BJIaJICHME METOJaMHU IOoMcKa HHpOpMaluuu B ceTh VHTepHET, yMEeHHEe KpUTHUECKH
OLIEHUBATh WH(OPMAIINIO, TOTYUEHHYIO U3 ceTh VIHTepHeT;

YMEHHE XapaKTepH30BaTh OOJBIINE [TaHHbIC, NPUBOAUTH TNPUMEPHI HCTOYHHUKOB HX
NOJYYCHHUST W HAIIPABIICHHs HCIIOJIb30BAHMS, YMEHHE KIIACCH(PHIMPOBATH OCHOBHBIE 3a7adul
aHaimu3a JaHHBIX (IIPOrHO3MpPOBAHME, KJIacCH(pUKalMs, KJIACTepU3alMs, aHaIU3 OTKJIOHEHUH),
NOHUMATh IOCJEI0BATEIbHOCTh PEIICHHs 3aJlauy aHaJlM3a JAHHBIX: cOOp MEPBUYHBIX JAHHBIX,
OYNCTKA W OIICHKa KAdecTBa JaHHBIX, BBHIOOp W/WJM TOCTPOEHUE MOEIH, NMpeoOpa3oBaHHE
JAHHBIX, BU3yaJIH3alus JaHHBIX, HHTEPIPETAIHs PEe3yIbTaTOB;

NOHMMaHHE OCHOBHBIX IPHHLMUIIOB YCTPOWCTBA MU (DYHKIIMOHHPOBAHUS COBPEMEHHBIX
CTAllMOHAPHBIX M  MOOWJIBHBIX KOMIBIOTEPOB, TEHACHLUUH pa3BUTHS KOMIIbIOTEPHBIX
TEXHOJIOTHH;

BJIaJICHNEC HaBBIKAMH paOOTHl C OINEPAMOHHBIMA CHUCTEMaMH, OCHOBHBIMH BHJIaMHU
IPOTrPaMMHOTO oOecrieueH s I peleHns yueOHbIX 3a/1a4 110 BHIOPAHHOM Crielaan3aliiy;
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HaJIMYUe MPEACTaBICHUH O KOMIBIOTEPHBIX CETSX M HUX POJIM B COBPEMEHHOM MHpE, O
0a30BbIX MPHUHLMIAX OPraHMU3alUU W (DYHKIIMOHHPOBAHUS KOMIIBIOTEPHBIX ceTel, 00 o0Immx
NPUHIUIAX pa3paboTKU U PYHKIMOHUPOBAHUS UHTEPHET-TIPHIIOKEHHIA;

HNOHUMaHHE yrpo3 MH(POPMAIIOHHON 0€30MacHOCTH, UCIIOIB30BAaHIE METOMIOB U CPEIICTB
NPOTUBOJCHCTBHSL 3THUM yrpo3aM, coONfoJieHHe Mep Oe30MacHOCTH, IPEJOTBPAIIAOIINX
HE3aKOHHOE paCIpOCTPaHEHHE IEPCOHAIBHBIX JaHHBIX, COOMIOeHHEe TPeOOBaHUN TEXHUKHU
0€30I1aCHOCTH ¥ TUTHEHBI PH paboTe ¢ KOMIBIOTEpAMH M APYTUMH KOMIIOHEHTaMH I(ppoBOro
OKpYXCHHUS, TOHUMaHUE MPABOBBIX OCHOB HCIHOJB30BAaHHS KOMIIBIOTEPHBIX IpOrpamm, 0Oa3
JaHHBIX U paboThl B cetn VIHTEpHET;

NOHMMAaHWE OCHOBHBIX TNPUHIMIIOB AMCKPETHU3ALMU DPA3IUYHBIX BUAOB HH(pOpMAINH,
YMEHHUE OTpenesaTh NHHOPMAIIMOHHBIH 00BEM TEKCTOBBIX, IPa)UUECKUX M 3BYKOBBIX JTAaHHBIX
IpY 33JaHHBIX ITapaMeTpax AMCKPETU3AIMH, YMEHHE ONPEIeIIATh CPEIHIOI CKOPOCTh Mepeaadn
JIAHHBIX, OLICHUBATh M3MEHEHUE BPEMEHH MEepeaadr Py U3MEHEHHH NH(POpMamOHHOTO 00BEMa
JTAHHBIX ¥ XapaKTEPUCTHK KaHaJla CBS3H;

YMEHHE HCIIONb30BaTh MPU PEUICHWH 3a7ad CBOWCTBA TO3MLIMOHHOW 3alliCH YHCET,
QITOpPUTMA TOCTPOCHUS 3alMCH YHCIa B IO3WIMOHHOW CHCTEME CUUCICHHS C 33/JaHHBIM
OCHOBaHHMEM U TIOCTPOCHHMS YHCIIa IO CTPOKE, COAEPIKAILEH 3aluCh 3TOr0 YHCIIA B TO3UIIMOHHOM
CHCTEME CUHCIICHHS C 3aJJaHHBIM OCHOBAaHHMEM, YMEHHUE BBITIOJIHATH apu(METHYECKHIE ONEepaluu
B TIO3MIIMOHHBIX CHCTEMAaX CUUCIICHHS,

YMEHHE BBIIOJHATh MPE0oOpa30BaHUS JOTMYECKUX BBIPAKEHUH, HCHONB3YS 3aKOHBI
anreOppl  JIOTUKH, YMEHHE CTPOHMTH JIOTHYECKOE BBIPAKCHWE B IM3BIOHKTHBHOW U
KOHBIOHKTHBHOW HOpPMalbHBIX (opMax IO 3aJaHHON TaOMWIle WCTHHHOCTH, HCCIIEIOBATh
00J1aCTh HMCTHHHOCTH BBICKA3bIBAHHS, COJEPIKAIICTO IEpPEeMEHHBIE, peIIaTh HECIOKHBIC
JIOTUYECKUE YPaBHEHUS U CUCTEMBbl yPaBHEHHIA;

NOHMMaHHe O0a30BBIX AITOPUTMOB OOPAaOOTKM YMCIOBOH M TEKCTOBOM WH(opManuu
(3ammch YWCENn B TO3WIMOHHOW CHUCTEME CUHCICHHS, HAaXOXIEHHE BCEX IMPOCTBHIX YHCENl B
3aJJaHHOM JHaria3oHe, 00paboTKa MHOTOPA3PSIHBIX IENbIX YHCEN, aHAIU3 CHMBOJIBHBIX CTPOK U
JpYyTUX), aIrOPUTMOB IMMOHUCKA M COPTUPOBKM, YMEHHE ONPEAETATh CIOKHOCTh H3y4aeMbIX B
Kypce ©a30BBIX @JITOPUTMOB (CyMMHPOBAaHHE 3JIEMEHTOB MacCHUBa, COPTUPOBKA MAacCHBa,
nepeOOpHbIE ATOPUTMBI, IBOMYHBINA TTOMCK) M MPUBOAUTH MPUMEPHI HECKOJIBKHUX aJITOPUTMOB
Pa3HOIl CII0XKHOCTH ISl pEIICHNs] OHOM 3a1a4H;

BJIaJICHHE YHUBEPCAIbHBIM S3bIKOM IPOTrpaMMUpPOBaHMs Bbicokoro yposHs (Python, Java,
C++, C#), npencraBieHusMH O 0a30BBIX THIAX JAaHHBIX M CTPYKTypax MJaHHBIX, YMEHHE
UCTIOIB30BaTh OCHOBHBIC YIPABJSIIOIIME KOHCTPYKIIMH, YMEHHE OCYIIECTBISITH aHAaJH3
NPEUIOKEHHONW MPOTPaMMBI: OIPENENATh Pe3ybTaThl pabOTHl MPOTPaAMMBI TIPU  33JaHHBIX
UCXOJIHBIX JIaHHBIX, ONpPENeNiATh, MPH KaKUX HCXOIHBIX JIaHHBIX BO3MOXKHO IIOJy4YEeHHE
yKa3aHHBIX PE3yJIbTaTOB, BBIABIATH JIAaHHBIE, KOTOPblE MOTYT HPUBECTH K OIIMOKE B padoTe
POTPaMMBI, (POPMYITHUPOBATH MPEUIOKEHUS 110 YITYUIISHUIO TPOrPAaMMHOTO KOJIa;

YMEHHE CO3aBaTh CTPYKTYPHUPOBAaHHBIE TEKCTOBBIE IOKYMEHTHI W JIEMOHCTPAI[HOHHBIC
MaTepuajibl C HCIOJIb30BAaHUEM BO3MOXKHOCTEH COBPEMEHHBIX IPOTPaMMHBIX CpPEICTB U
00JIaYHBIX CEPBUCOB;

YMEHHE UCTOIh30BAThH ANEKTPOHHBIC TAOIHUIIBI IS aHAIN3a, IPEICTABICHHUS 1 00padOTKH
JMAHHBIX (BKJIOYAs BBIYMCICHHE CYMMBI, CpPEIHETr0 apu(pMETHYECKOro, HAWOONBIIETO H
HaMMEHBIIIETO 3HAUCHHH, pellIeHHe YpaBHEHUI, BBIOOP ONTUMAIBHOTO PEIIeHUs, 000 TUHUU
TPEHJa, pelIeHre 3a1a4 POTHO3UPOBAHUS).

[okyMeHT co3aaH B anekTpoHHow chopme. Ne 89 ot 13.11.2025. UcnonHutens: NaHnesa O.X. B SINNEKTPOHHbIA
CrpaHuua 15 3 28. CTpanuua cosgara: 13.11.2025 14:45 =¥ TATAPCTAH



B mpomecce wusyuenus kypca uHopmMaTuku yriayonéHHoro ypoBHs 6 11 knacce
o0yyaromuMucs OyIyT JOCTUTHYTHI CIEAYIOUINE TPEIMETHBIEC PE3YIbTaThI:

YMEHHE CTPOUTH HEPABHOMEPHBIE KOJIbl, IOIYCKAIOIIHME OJHO3HAYHOE JEKOJUPOBAHUE
cooOuieHui (npeuKCHbIE KOJbI), UCIOIb30BaTh NPOCTEHIIME KOIbl, KOTOpPbIE IO3BOJISIOT
oOHapy’KUBaTh U UCIPABIATH OIIMOKYU MpH Nepefaye JaHHbIX, CTPOUTH KO, 0OecreurBaromuil
HAMMEHBIIYI0 BO3MOXKHYIO CPEIHIOI0 JJIMHY COOOIICHHS NMPH M3BECTHOM YacTOTE CHMBOJIOB,
HOSCHATH PUHLIUIIBI PA0OTHI MPOCTHIX AITOPUTMOB CKATHS JAHHBIX;

YMEHHUE pellaTh alrOpUTMHUYECKUE 3a/lauyM, CBSI3aHHbIE C aHaIuM30M rpadoB (3agauu
IOCTPOCHMS ONTUMAIBHOIO MYTH MEXAYy BeplIMHAMH rpada, OnpeAeieHHs KOJINYecTBa
Pa3NIMYHBIX IMyTeH MEXIy BEpUIMHAMH OPHUEHTHPOBAHHOTO AaUMKIMYECKoro rpada), ymeHue
UCIIOJIb30BaTh JEPEBbs IpPU AHWIN3E M IOCTPOCHUM KOJOB W Ui IPEACTaBICHUS
apu(MEeTHYECKUX BBIPAXKECHUH, MPU PELICHUU 33734 IOUCKAa U COPTUPOBKH, YMEHHUE CTPOUTh
JIEpEeBO WIPbl IO 3aJ@aHHOMY AalrOpPUTMY, pa3padarbiBaTh M OOOCHOBBIBaTb BBIUIPBIIIHYIO
CTPaTEruo Urpbl;

yMEHHE pa3pabaThiBaTh U PEAIU30BBIBATh B BUJE NPOrpaMm 0a30BbIE aJITOPUTMBbI, YMEHHE
UCIIOJIb30BaTh B MIPOrpaMMax JIaHHBIE PA3JIMYHBIX THIOB C Y4ETOM OIpaHUYEHUI Ha Tuana3oH
UX BO3MOXHBIX 3HAUEHUH, NMPUMEHATh IPU PEUICHUU 3a/]a4 CTPYKTYpbl JaHHBIX (CIIMCKH,
CIIOBapHW, CTEKH, OYEpEeIH, JIE€PeBbs), HCIOIB30BaTh 0a30BbIE ONEpPAllMA CO CTPYKTypaMu
JaHHBIX, IPUMEHATh CTaHJAPTHbIE U COOCTBEHHBIE MOJIPOrpaMMbl AJisi 0OpaOOTKH YMCIIOBBIX
JAHHBIX M CHUMBOJIBHBIX CTpPOK, HCIOJb30BAaTh IpHU pa3paboTKe mporpaMMm OuOIMOTEKU
HOJANPOrpaMM, 3HaTh (YHKIHMOHAJIbHBIE BO3MOKHOCTH HHCTPYMEHTAJIBHBIX CPEACTB CpPEIbl
pa3paboOTKH, YMEHHE UCIOJIb30BaTh CPEACTBA OTJIAJKHU IPOrpaMM B Cpejie MPOrpaMMUPOBaHMS,
YMEHHE JOKYMEHTHPOBATh IPOrPAMMBI;

YMEHHE cO3JaBaTh BeO-CTPAHULIBL;

BJIaJICHE OCHOBHBIMM CBEICHUAMH O 0a3ax JAHHBIX, UX CTPYKTYpe, CPEACTBAX CO3/aHUS
1 pabOThl C HUMH, YMEHHE HUCII0JIb30BATh TaOJINYHbIE (PEISLMOHHbIE) 0a3bl JTaHHBIX (COCTaBIIATh
3anpochl B 0a3ax JaHHBIX, BBIIOJIHATH COPTUPOBKY M MOUCK 3amKcell B 6a3e JaHHBIX, HAIIOJIHATh
pa3paboTaHHyI0 06a3y JaHHBIX) U CIIPABOYHbIE CUCTEMBI;

YMEHHE HCI0JIb30BaTh KOMIBIOTEPHO-MAaTEMAaTHUYECKUE MOJEIH JUIsl aHalIu3a OOBEKTOB U
npoueccoB:  (GOpMyIMpoBaTh L€db MOJEIMPOBAHUS, BBINOJHATh aHAJIU3 PE3yJbTATOB,
MOJIyYEHHBIX B XOJE€ MOJEIMPOBAaHUS, OIEHHBATb COOTBETCTBHE MOJEIH MOJAEIUPYEMOMY
00BEKTY WJIU MPOLIECCY, MPEICTABIATh PE3YJIbTAaThl MOJAECTUPOBAHMS B HATJISIIHOM BUJIE;

YMEHHE OpraHU30BbIBaTh JIMYHOE HMH(OPMAIIMOHHOE MPOCTPAHCTBO C HCHOJIb30BAHHUEM
Pa3IUYHBIX CPEACTB IU(POBBIX TEXHOJOTUH, MOHUMAHUE BO3MOXHOCTEH LU(POBBIX CEPBUCOB
rOCy/apCTBEHHBIX YCIYT, HU(POBBIX 00pa30BaTEIbHBIX CEPBUCOB;

NOHUMaHHE OCHOBHBIX MPUHLUIIOB PabOThI, BO3MOXXHOCTEH W OTpaHUYEHUS] PUMEHEHUS
TEXHOJIOTUI MCKYCCTBEHHOI'O HMHTEIUIEKTa B PA3JIMYHBIX 00JACTAX, HaJM4Me IMpeJICTaBICHUH O
Kpyre pemaeMblX 3ajad MalluHHOro oOydeHus (paclo3HaBaHMs, Kilaccuukamuu u
MIPOrHO3UPOBAHUS) HAJIMUKE MPEICTaBICHU 00 UCII0Ib30BaHUH UH()POPMALIMOHHBIX TEXHOJIOTUI
B Pa3JIUYHBIX MPO(ECCHOHATBHBIX Cepax.
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TEMATHYECKOE INTAHUPOBAHMUE

10 KJIACC
KoauuecTBo yacoB DJIeKTPOHHbBIE
Ne HaumenoBanue
(ungposbie)
n/ pa3/ieioB U TeM Bcer  Konrpoasubl  IIpakTuyeckn
o0pa3oBaTeIbHbI
n NMPorpamMmbl 0 € padoThI e padoThbI
e pecypchbl

Paznea 1. ludpoBasi rpamoTHOCTH

KomneroTep -

L1 yHI/IBe?CaJIBHOC 6
YCTPOUCTBO
00paboOTKH JaHHBIX

12 [Iporpammuoe 6
o0ecnieueHne

13 KomneroTepunie 5
ceTH

L4 WNnpopmanronHas 7 )
0€30MacHOCTb

Hroro no pazneny 24

Paznen 2. Teopernueckue 0CHOBbI HH(POPMATUKH

[IpencraBnenue

2.1 uHpopmaruu B 19 2
KOMIIBIOTEPE

9 OcHOBBI aJIreOpbI 14 |
JIOTUKHU

73 Komnberorepnas 7 )
apudmernka

Hroro no pazneny 40

Pasnen 3. AnropuT™Mbl M1 IPOrpaMMHpPOBaHHUE

Brenenue B
3.1 [IPOrpaMMUPOBaHU 16 0.5
€
BcromorarensHEIC
3.2 8 2
aJTOPUTMBI
YucreHasle
33 5 3
METOIbI
ANTopUTMBI
34 00paboTku 5 1
CUMBOJILHBIX
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JAaHHBIX

AJITOpUTMBI
3.5 00paboTKu
MacCHBOB

Hroro no pazneny

10

44

Paznea 4. UnopmManmoHHble TEXHOJIOTHH

OO6paboTtka

4.1 TEKCTOBBIX
JIOKYMEHTOB

4.2 Anann3 JaHHBIX

Hroro no pazneny

PesepBHOE Bpems

OBILIEE KOJIMYECTBO
YACOB I10
I[TPOTPAMME

14
14

136

3.5

2.5

21.5
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11 KUIIACC

No HaunmenoBanue
n/ pa3esioB U TeM
n NMPOrpamMmbl

Pasnea 1. Teopernyeckue 0CHOBbI HH(POPMATHKH

HNudopmanus u
1.1 nH(OpPMaAITMOHHBI
€ IPOLIECChHI

1.2 MonaenupoBanue

Uroro no pazneny

KoaudecTBO 4acoB

Bcer

0

10

8
18

KonTpoabu
ble paboThI

Pasnen 2. AnropuT™Mbl M IPOrpaMMHUpPOBaHue

DIIeMEHTHI
2.1 TEOpUHU
aITOPUTMOB

ANTOpUTMBI U
2.2 CTPYKTYpPBbI
JTAHHBIX

OCHOBBI
00BEKTHO-
OpPUEHTUPOBAHHOT
0
POrpaMMHUPOBAH
us

23

Hroro no pazneny

6

28

16

50

Pazjnen 3. UndopmannoHHbie TEXHOJIOTUHN

Komnerorepho-
3.1 MaTeMaTH4YeCKOe
MOJICIUPOBAHUE
32 ba3sl jaHHBIX
33 Be0b-caiTel
34 KomnrerorepHas
' rpaduxa
35 3D
MOJICJIMPOBAHUE

Hroro no pazneny

PesepBHOE Bpemst

OO0111E€ KOJINYECTBO
9acoB M0 MPOTrpamMme

10
14

48
20

136

0

IIpakTnyeck
ue padoTbl

2.5

10

4.5

3.5

36.5

DJIeKTPOHHbIE

(ungposbie)

o0pa3oBaTe/ibH

ble pecypchl
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ITPOBEPAEMBIE HA EI'D 1O HHO®OPMATHUKE TPEBOBAHMUSA K
PE3YJIbTATAM OCBOEHMSI OCHOBHOM OBPA3OBATEJILHOM
IMPOI'PAMMBbI CPEJHEI'O OBIIEI'O OBPA30OBAHUA

Kon
npoBeps .
eMOT0 IIpoBepsiembie TPeOOBaHUSI K MPEAMETHBIM Pe3yJIbTATAM OCBOEHHUSI OCHOBHOI
o0pa3oBaTe/IbHOI MPOrpaMMBbl cpeHero o01ero 00pa3oBaHus
TpedoBa
HUS
1. 3namo (nonumams)

[TonnmMaHue  OCHOBHBIX  NPUHIUIIOB  YCTPOHCTBA U  (DYHKUMOHHPOBAHUS
COBPEMEHHBIX CTAIIMOHAPHBIX U MOOMJIBHBIX KOMITBIOTEPOB; TEHIEHIIUN Pa3BUTHUS

1.1 KOMIIBIOTEPHBIX TEXHOJOTHH; BIaJeHHE HaBbIKAMH PaOOTHl C OMEpPAMOHHBIMU
CUCTEMaMHU W OCHOBHBIMH BHUJaMHU IMPOTPAMMHOIO OOECIEeUeHUs JIS PEIICHHS
y4eOHBIX 3a7a4 10 BEIOPAHHOM CIieluaIn3aIiu

1o Hammuue  npencrasnenuii o0 0a30BbIX  NPUHUMIAX  OpraHU3alUM |
(YHKIIMOHUPOBAHUSI KOMIIBIOTEPHBIX CETEl

1.3 [ToHuMaHue  OCHOBHBIX  IPHUHLMIIOB  JUCKPETH3allMU  pa3jMYHbIX  BHJIOB
uHpopmanuu
[Tonnmanue 0a30BbIX AITOPUTMOB OOPAOOTKU YUCIOBOM U TEKCTOBOM MH(pOpMaLUn
(3anmMch uyucesn B MO3UIMOHHOM CHCTEME CUUCIIEHMS, JEIMMOCTb LEJIbIX YHCEN,

1.4 HaXOXJEHHE BCeX MPOCThIX 4YHMCEld B 3aJaHHOM JMana3oHe; o0paboTka
MHOTOpa3psIHBIX LEJIbIX YHUCEN; aHAJIW3 CUMBOJIBHBIX CTPOK U JIpYrHX),
AJITOPUTMOB IIOUCKA U COPTUPOBKH

15 3HaHME (QYHKIMOHAIbHBIE BO3MOKHOCTH HWHCTPYMEHTAJbHBIX CPEJICTB Cpenbl
pa3paboTku

16  Bramenue OoCHOBHBIMH CBElEHHAMH O 0a3aX JaHHBIX, UX CTPYKTYpE, CPEICTBaX
CO37aHus U paboThl C HUMU
IlonuMaHne BO3MOXHOCTEM M OrPAaHUYEHUN TEXHOJIOTMHM HMCKYCCTBEHHOTO

1.7 MHTEJUIEKTA B PA3JIUYHBIX O0JIACTSX; HAIWYME MPEICTaBICHUNA 00 MCIOIb30BAHUU
MH(OPMaLIMOHHBIX TEXHOJIOTUI B pa3IMYHbIX MTPodeccnoHalbHbIX chepax

BJ'Ia)IeHI/Ie TCOPCTUUICCKHUM arraparom, IMO3BOJIAIOIIUM OCYHICCTBIIATDH
MNpEaACTaBJICHUC 3aJJaHHOT'O0 HATypaJlbHOTO UYHUCJIa B Pa3JIMYHBIX CHUCTEMaAX
1.8 CUHUCJICHHUA, BBbIIIOJJHATH Hp606pa3OBaHI/I$I JJOTHYCCKHX BBIpa)KeHI/If/'I, HCIIOJIb3YyA

3aKOHBI aJreOpbl JOIMKH; ONpPeNeNaTh KpaTyallliuii MMyTh BO B3BELICHHOM Irpade U
KOJIMUECTBO MyTeH MEX Ay BEpIIMHAMU OPUEHTHUPOBAHHOTO allMKINYECKOro rpada

2. Ymemo

YMeHne HCIoiab30BaTh KOMIIBIOTCPHO-MATEMATHYCCKUC MOJACIN [JId aHaJIn3a
00OBEKTOB U IMpOLeCCCOB: (bOpMy.TII/IpOBaTB eJib MOACIIMPOBAHNSA, BBIIIOJIHATL aHAJIU3

2.1 PE3YIbTATOB, MOJYYCHHBIX B XOJ€ MOJJACIHUPOBAHHA, OUCHHUBATH AACKBATHOCTH
MOACIN MOIACINPYCMOMY 06’BCKTy WM [OponecCy; MNpCACTaBIIATH PC3YyJIbTATLL
MOZACIIMPOBAHUA B HATTIAAHOM BUC

YMeHue KJaccu(puIpoBaTh OCHOBHBIE 3a1a4u aHanu3a JAHHBIX
292 (mporHo3upoBaHue, KiacCUpUKalUs, KIacTepu3alus, aHaliu3 OTKJIOHEHHH);
NOHMMAaTh IOCJIEIOBATENbHOCTh PpEIIeHUs 3a/Jady aHaju3a JaHHBIX: cOop
NEPBUYHBIX JAaHHBIX, OYMCTKA M OILIEHKa KauyecTBa JaHHBIX, BBHIOOp U (WJIN)
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MOCTPOCHHE MOJENM, MpeoOpa3oBaHWE JAaHHBIX, BH3yallU3allus JaHHBIX,
MHTEpIpETALNs pe3yJIbTaTOB

YMmenue omnpenenitb HHPOPMAIMOHHBIA OO0BEM TEKCTOBBIX, TIpaduUyecKux U
3BYKOBBIX JaHHBIX MpPHU 33J[@HHBIX T[apamMeTpax AUCKPETU3alUHU. YMEHUue

23 ONpENENATh CPEIHIOK CKOPOCTh I€pefauyd JaHHbIX, OLIEHUBaThb W3MEHEHUE
BPEMCHH TIepelayd MpH HW3MEHCHWHM WHPOPMAIIMOHHOTO 00bEéMa JaHHBIX U
XapaKTEPUCTUK KaHaJa CBSI3U

2.4 YMeHue CTpouTh KoJ, 00€CIeuMBAIONIMN HAWMEHBIIYI0O BO3MOXXHYIO CPEIHIOIO
JUTMHY COOOIIEHUS MPU U3BECTHOM YaCTOTE CUMBOJIOB

VYMeHue UCIoiIb30BaTh IIpu pCUICHUH 3aJa4 CBOMCTBa HO3HI.[HOHHOI>1 3aIllMCHu 4YHCCII,
AJITOPUTMBI IMOCTPOCHUA 3allMCU 4YHUCJIa B MO3UITUOHHOM CHCTEME CUHCIICHHS C

25 3aJaHHbIM OCHOBaHHEM H IIOCTPOCHHUA 4YHUCIIA IIO0 CTPOKE, conepmameﬁ 3aI1nucChb
9TOro 4ucjia B IIO3HMIMOHHOMW CUCTEME CYUHCICHHA C 3aJaHHBIM OCHOBAaHUCM,
YMCHHUC BBIIIOJHATH apI/I(I)MeTI/I‘IeCKI/Ie orcpanvu B IIO3HMIHWOHHBIX CHCTCMaAx
CUHUCJICHUA

YMmenue CTPOUTH JIOTHYCCKOC BBIPAXKCHHUC B I[H3BIOHKTHBHOI>1 N KOHBIOHKTHUBHOM

2.6 HOpMAaJIbHBIX (bOpMaX I10 SaﬂaHHOﬁ Ta6J'II/II_Ie HCTHUHHOCTH, HUCCJICIOBATh 00J1aCcThb
HCTUHHOCTHU BBbICKA3bIBAHUA, COACPKALICTO IICPEMCHHLIC; pPCIIaTb HCECJIOXKHBIC
JIOTUYCCKHEC YPABHCHUA

YMeHue periath aropuTMHUYSCKHE 3aa4r, CBI3aHHbIC C aHATM30M TpadoB (3a1a4uu

2.7 IIOCTPOEHUS ONTUMAIBHOIO IIyTH MEXAy BepIIMHaMU Trpada, OoIpeaeacHus
KOJIMYECTBA  PA3JIMYHBIX MYyTeH MEXAy BEpIIMHAMH  OPHEHTHPOBAHHOTO
aIUKINIecKkoro rpaga)

YMeHHE HCIIOIb30BAaTh JEPEBbS IIPU AHAIN3E M IOCTPOCHHHM KOJIOB M JUIA

78 IpeCTaBiIeHNUs apu(PMETUYECKUX BBIPAXKEHUN, NpPU PpEIICHUH 3ajad IOHCKa U
COPTHPOBKHM; YMEHHE CTPOMTh [JEpPEBO MWIPbl MO 33JaHHOMY aJrOpUTMY;
pa3pabaTbIBaTh U 0OOCHOBBIBATH BBHIMTPHIIIHYIO CTPATETUIO UTPHI

YMmenune AHAJIIU3UPOBATH AJITOPUTMBI C HCIIOJB30BAHHUEM Ta6J'II/IH TPACCUPOBKH;

29 OMPCACIIATH 0e3 HCIIOJIb30BaHUA KOMIIBIOTEpA  PC3YyJIbTAThHL BBIINTOJIHCHU A

HECJIOKHBIX MpOTrpaMM, BKIHOYAKOIIWX LUKIIBI, BETBJICHUA W IMMOANPOrpaMMEl, IIPU
3aJaHHBbIX NUCXOAHBIX JAaHHBIX

YMeHue OIpenesaTh CI0KHOCTh M3Y4aeMbIX B Kypce 0a30BBIX aJrOpUTMOB

210 (cyMMUpOBaHHE JJIEMEHTOB MacCHBa, COPTUpPOBKa MaccuBa, IepeOopHbIe
QITOPUTMBI, ABOMYHBIM MOMUCK) M MPHUBOAMTH MPUMEPHl HECKOJIBKUX AITOPHUTMOB
Pa3HOU CIIOKHOCTH JUIsl pellIeHUs] OIHOM 3a1a4u

Branenwe yHHUBEpPCAIBHBIM  S3BIKOM  IMPOTPAMMHUPOBAHHS BBICOKOTO  YPOBHS
(ITackanb, Python, Java, C++, C#), npencraBieHussMi 0 0a30BBIX TUIAX JaHHBIX U
CTPYKTypax JaHHBIX; YMEHHE HCIOJb30BaTh OCHOBHBIC  YIPABISIONINE

211 KOHCTPYKIIMH; YMEHHE OCYIIECTBIATh aHAIU3 MPEATOKEHHOW MPOrpaMMBI:
OTIPEICIIATh PE3YIbTaThl Pa0OTHI MPOTPAMMEI MPHU 3aaHHBIX UCXOIHBIX JTaHHBIX;
OTIpEeAeNATh, MPH KAKUX HMCXOJHBIX JaHHBIX BO3MOXKHO IOJTYYCHHE YKa3aHHBIX

PE3yJIbTaTOB; BBISIBJIATH JAHHBIC, KOTOPhIE MOTYT MPUBECTH K OMIMOKEe B padoTe

porpaMMbl; GOPMYITUPOBATEH MPEIIOKESHHS 110 YIYUIIIEHHIO IIPOTPAMMHOT0 KOa

YMeHue peann3oBbIBaTh HA BHIOPAHHOM JJII M3YyUYEHUS S3BIKE MPOTPAaMMHUPOBAHUS
Bbicokoro ypoBHs (Ilackame, Python, Java, C++, C#) TumoBbIe aqropuTMBI
2.12 00pabOTKK YMCeN, YUCIOBBIX MOCIEIOBATEILHOCTE U MAacCUBOB: MPEACTABICHUE
yuciaa B BHUAEC HaOOpa MPOCTBIX COMHOXKHUTENIEH; HAaXOXIEHWE MaKCHMAaJbHON
(MMHMMATBHO) IUQPHI HATYPATHHOTO YKCIIA, 3AMCAHHOTO B CUCTEME CUUCIICHUS
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C OCHOBaHHWeM, He mpeblmaonM 10; BeraucaeHrne 0000MEHHBIX XapaKTEPUCTHK
3JIEMEHTOB MaccHBa WJIM YHMCIOBOH IOCIEN0BATENBHOCTU (CYMMBI, IIPOU3BEICHMUS
CpeIHEro apu(pMEeTHYeCKOro, MHUHMMAJIBHOTO ¥ MAaKCHUMAaJbHOTO 3JEMEHTOB,
KOJINYECTBA 3JIEMEHTOB, YAOBJIETBOPSIOUIMX 3aJaHHOMY YCJIOBHUIO); COPTHPOBKY
3JIEMEHTOB MAacCUBa; YMEHME HCIOJIb30BaTh B IPOrpaMMax JaHHBIE Pa3IMYHBIX
TUIIOB C Y4ETOM OI'paHMYEHUI Ha AMAna3o0H MX BO3MOXKHBIX 3HAaYCHUH, IPUMEHSTh
IpU pEIICHUU 3a7ad CTPYKTYpbl NAHHBIX (CIUCKH, CJIOBapH, CTEKU, OYEPEH,
JIepeBbsi); IMPUMEHATh CTaHJApTHbIE M COOCTBEHHbIE MOANPOrpPaMMbl  JAJIS
00pabOTKM YMCIOBBIX JAHHBIX W CHMBOJIBHBIX CTPOK; HCIOJb30BaTh IPU
pa3paboTke mporpaMMm OMOJMOTEKHM MOAIPOrpaMM; YMEHHME HCIOJIb30BaTh
CPEJCTBA OTJIAJKH IPOTrPaMM B CpPEZie IPOrPaMMHUPOBAHHUS

YMeHue HCIONb30BaTh JJIEKTPOHHBIE TAONMIBI JUIS aHAIM3a, MPEICTABICHHUS W

213 00pabOTKM JaHHBIX (BKJIIOYash BBIOOP ONTHUMAIBLHOIO PEUICHUS, MOAOO0D JHMHUH
TPEeHNa, PEUICHUE 3a7ad MPOTHO3MPOBAHUS); YMEHHE HCIIOJIb30BaTh TaOJMYHBIC
(pensiuoHHbIe) 0a3bl JAHHBIX U CIIPABOYHBIC CUCTEMBI

YMeHue ~ OpraHuM3OBBIBaTH  JIMYHOEC  WH(POPMAIMOHHOE  IPOCTPAHCTBO  C

214 UCIIOJIb30BAHUEM PA3JIMYHBIX CPEACTB LU(GPOBBIX TEXHOJOIHH; MOHMMaHUE
BO3MOXHOCTeH HH(POBBIX CEPBUCOB TOCYAAPCTBEHHBIX YCIYT, MH(POBBIX
00pa30oBaTeNIbHBIX CEPBUCOB

HEPEYEHDb 2JIEMEHTOB COAEP/KAHUSA, TIPOBEPSAEMBIX HA EI'I 110
NHPOPMATHUKE

Kon IIpoBepsieMblii 3JIeMEHT CO/IePKAHUS
1 [Hudposasi rpaMOTHOCTH

OCHOBHBIE TEHJICHIIUU Pa3BUTHsI KOMITBIOTEPHBIX TexHoNMorui. [lapannensHbie
1.1 BBIYHCIICHHS. MHOTONPOIIECCOPHBIE CHCTEMEBI. PacripeiennéHHbIe BEIYNCITUTEILHBIC
CUCTEeMBI 1 00paboTKa OONBIINX JAaHHBIX

[IpyHUMIIBI TIOCTPOEHUS M amnmnapaTHble KOMIIOHEHTbl KOMIBIOTEPHBIX CETEeH.

12  Cerebie mpotokoisl. Cers MHTepHeT. Anpecauus B cetu Murepret. IIpoTOKOIIBI
creka TCP/IP. Cuctema moMeHHBIX MMEH. Pasnmenmenue IP-cetw Ha moxaceTu ¢
IIOMOIIBIO MAaCOK ITOACETEN

QaitnoBas cuctema. Ilouck B (aiinoBoit cucreme. IlpuHuunbel pasmenieHus u
1.3 ymenosanus daiinos B fonroBpeMeHHoMN namaTy. [1a6I0HBI T OMHUCAHMS TPYIIT
(aiinon
14 CKopoCTh mepeqauyd  JaHHBIX.  3aBUCHMOCTb  BPEMEHH  Mepeqavd  OT
nH(}OPMAaLIMOHHOTO 00BEMA TaHHBIX U XapaKTEPUCTUK KaHaJla CBS3U
udposanre naHHpiX. CUMMeETpUYHBIE U HecuMMeTpuuHble MU [1ludps
L5 npoctoii 3amensl. [ludp Llesaps. ludp Buwxkenepa. Anaroputm mudpoBaHUs
RSA

Konpl, mo3Bonstonue 0OHapyKUBaTh M UCIPABIIATH OMIMOKH, BOZHUKAIOIINE TPHU
1.6 nepenave naHHbIX. Paccrosuue Xommunra. KonupoBanue ¢ mOBTOpeHHEM OUTOB.
Konapr XomMmunra

2 Teopernueckue 0OCHOBBI HH(OPMATUKH

71 /Bowynoe KoxupoBanue. PaBHOMEpHBIE U HEPABHOMEPHBIE KOJIBI. JIeKOAMPOBaHUE
COOOIIEHNH, 3alMCaHHBIX C MOMOIIBI0O HEPaBHOMEPHBIX KOJOB. YcioBue daHo.
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HOCTpOCHI/IC OIHO3HAYHO ACKOANPYCMBIX KOAOB C IOMOMIBIO ACPCBA

Teopernueckne TMMOAXOABI K OIECHKE KonwuecTBa uWHGopMmanuu. EauHUIB!

79  HM3MEPEHHUs KOIMYECTBA MHPOopMauu. AIGaBUTHBINA MTOAXO/ K OLEHKE KOJIMYECTBA
uHpopmanuu. 3aKoH  agaUTUBHOCTH  uWHpopManuu. Dopmymna  Xapmid.
Nudopmanus u BepositHocTs. Dopmyia [llenHoHa

Cuctembl cumcnenus. Pa3BépHyTas 3amuch LENBIX W JPOOHBIX YHCENT B
MO3ULIMOHHOM cucTemMe cuuciaeHuss. CBOKCTBA IO3ULIMOHHOM 3allMCU  YHCTIA!
KOJIMYECTBO IIM(p B 3aMucH, MPU3HAK ACTUMOCTH YMCIIAa HA OCHOBAHUE CHCTEMBI
CUMCIICHHSI. AJITOPUTM MEPEBOJIA LIEJIOr0 YUCia U3 P-M4HON cHCTEMBI CUMCIICHHS B
2.3 NECSITHUHYIO. ANTOPUTM TIepeBOJa KOHEUHOW P-w4HOW npoOu B JECATHUYHYIO.
ANTrOopuTM IepeBoAa LENOro 4uciaa U3 JIECATHYHOM CHUCTEMbl cUHuCieHus B P-
nunyto. llepeBon KoHEYHOH jgecATHYHOW 1podbu B P-munyro. J[BomuHas,
BOCBMEpUYHAs U IIECTHAAUATEPUYHAs CUCTEMbI CUMCIICHUS, CBSI3b MEXKIY HHUMH.
Apudmernueckue onepaniy B MO3UIMOHHBIX CHCTEMaX CUUCIICHUS

2.4 TpOI/ILIHaH YPaBHOBCHICHHAA CHUCTEMaA CUUCIICHUS. I[BOI/IIIHO-I[CCFITI/I‘IHBJI cucreMa
CUHUCIICHUA

Komuposanue tekctoB. KogupoBka ASCII. OngHoOaliTHbie KogupoBku. CTaHgapT
2.5 UNICODE. Kommposka UTF-8. Ompenenenne uHGOPMAMOHHOrO 00bEMaA
TEKCTOBBIX COOOIIEHUI

KoaupoBanue nzobpaxenuii. Onenka uHdopMannoHHOro o0bEMa rpaduyuecKux
76  MJAHHBIX TP 33JIaHHBIX Pa3spelIeHUH W TIIyOMHE KOAMpoBaHus IBera. L[BeTOBbIE

mozenu. KonmupoBanue 3Byka. OueHka HHGPOPMAIMOHHOTO 00BEMa 3BYKOBBIX

JAHHBIX TP 33JJaHHBIX YaCTOTE TUCKPETU3AIUU U PA3PSIIHOCTA KOJUPOBAHUS

Anrebpa soruku. [loHsATHE BBICKa3biBaHUA. BBICKa3bIBaTENbHBIE  (POPMBI

(npenukatsl). KBaHTOpBI Cy1IeCTBOBAaHMSI U BCEOOIIHOCTH.

Jlormueckue omnepanuu. TaOmuipl HCTUHHOCTH. Jlornmueckue BBIPaXKEHUS.

Jlormueckue ToxaecTBa. JJornyeckue onepanuy 1 onepanyuy HaJ MHOKECTBAMH.
277 3akomsl anre6psl JIOTHKA. JKBUBANCHTHEIC MPEOOPA3OBAHHS  JIOTHUCCKHX

BbIpakeHU. Jlornyeckue ypaBHEHHs U CUCTEMBI yPaBHEHUH.

Jlormueckue (QyHKUMHU. 3aBUCHUMOCTh KOJIMYECTBA BO3MOXKHBIX JIOTHYECKHX

(GYHKIMH OT KOJIMYECTBA apryMEHTOB.

Kanonuueckue Gpopmbl JOrMUECKUX BhIPAXKEHUN

2.8 COBepI_HeHHBIe JU3BIOHKTHUBHBIC KOHBIOHKTHBHBIC HOPMAJIbHBIC q)OpMBI,
AJITOPUTMBI UX ITOCTPOCHUA 110 Ta6J'II/IIIC UCTUHHOCTHU

Jlornueckue DJIEMEHTHI B CocTaBe KommbioTepa. Tpurrep. Cymmartop.

79  Mmuoropaspsaneiii cymmarop. Iloctpoenne cxeM Ha JIOTHYECKHX SJIEMEHTax MO
3aIaHHOMY JIOTUYECKOMY BBIPKEHHUIO. 3alHCh JIOTUYECKOTO BBIPAKEHHS TI0
JIOTUYECKOM cXeMe

Monenn u wmonenupoBanue. lLlenum MoxpenupoBaHus. ANEKBaTHOCTb MOZENIU
210 MoIemupyeMoMy OObeKTY WiK mporieccy. DopManusanus MpUKIAIHbIX 3a/1a4.

[IpencraBnenue pe3yabTaToOB MOIECTUPOBAHUS B BUJAE, YIOOHOM JUIsl BOCTIPUSTHS

yenoBekoM. ['paduueckoe npeacrapneHne NaHHbIX (CXEMBbI, TAOIUIBL, TpadUKN).

[IpencraBnenne 1enbIXx uYHMced B MNaMATH Kommbiorepa. OrpaHUYeHHOCTH

JUana3oHa 4YHMCel IpU OrPaHWYEHMHM KoluuecTBa paspsaos. llepenonnenune
211 PaspsmHOl ceTKH. be33HaKoBbIE M 3HAKOBBIE JaHHbIE. 3HAKOBBIA OWT. JIBONUHBIi

JIOTIOJIHATENBHBIN KO/ OTPULIATENIBHBIX YU CEIL.

[ToburoBeie  moruueckue omnepanuu. Jlornueckuit, apupmMeTudyeckuii u

nukianueckuit  casuru.  IludpoBanne ¢ momompio MOOMTOBOHM — omeparuu
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«uckmouaromee UJIH»

Hpel[CTaBJIeHI/Ie BCIICCTBCHHBIX YHCCJI B MMaMATH KOMIIBKOTCPA. 3Haqama;1 4acCTb U
MOPAA0K YuclIa. ,)_—[I/Ial'IaSOH 3Ha4YCHHI BC€IICCTBCHHBIX YHCCII. HpO6J’ICMBI XpaHCHUA

2.12 BCIICCTBCHHBIX YHCCJ, CBA3aHHBIC C OI'PAHUYCHHUEM KOJHUYCCTBA Pa3psaa0B.
Bremonnenue onepaunﬁ C BCIICCTBCHHBIMH YHCJIaMH, HAKOIIJICHUC OoIInOOK IIpH
BBIYHCIICHUAX

I'padpr. OcHoBHble TOoHATHSA. Buabl rpado. Onmcanue rpadoB ¢ MOMOIIBIO
MaTpull CMEXKHOCTH, BECOBBIX MAaTpHIl, CIHUCKOB CMEXKHOCTH. Peienue
213 ajgroputmmdeckux 3amad, CBS3aHHBIX C aHANMM30M rpadoB  (IIOCTPOCHHE
ONTUMAJBFHOTO IYyTH MEXIy BepmuHAMHU Tpada, ompeacsieHue KOIMYecTBa
Pa3IMYHBIX MTyTeH MEXy BEpLUIMHAMH OPUEHTUPOBAHHOT'O AllMKIMYECKOro rpada)

JlepeBnsi. bunapnoe nepeBo. JlepeBbss moucka. CrnocoObl 00Xoaa Jepesa.
2.14 [IpencraBnenune apupMeTHUECKUX BBIpAKEHHH B BUAe jAepeBa. lcmonb3oBaHue
rpadoB U 1epeBbEB IPU OMUCAHUU OOBEKTOB U MPOIIECCOB OKPYKAIOIIETO MUPa

JIMCKpeTHbIE UTPBI ABYX UTPOKOB C MoNHOM mHpopManueit. [loctpoenue nepesa
2.15  pepeGopa BapuaHTOB, ONHMCAHME CTPATErMH WPl B  TabIMYHONH  (opMme.
Bolurpsliiiiabeie 1 TPOUTPHIIITHBIE TO3UIUN. BBIUTPHIIIHBIE CTPaTETul

CpencTBa HCKYCCTBEHHOIO MHTeJUIEKTa. MieHTHduKanus 1 nouck u3o0paxeHuil,

716 bacmosHaBanue mil. Mcronb3oBaHWe METOJOB HCKYCCTBEHHOTO HHTEIUICKTA B
oOyyaromux cucremax. Vcnonab3oBaHHe METOJOB MCKYCCTBEHHOIO MHTEJIEKTa B
pobororexnuke. Uatepuer Bemeil. Helfiponnsie cetu

3 AJTOpPUTMBI U IPOTPAMMUPOBAHHE

31 dopManuzanus MNOHATHS anroputMa. MammHa TelOpUHra Kak yHUBEpcalbHas
MOJIEIb BBIYUCIIEHUI

OrneHka CJI0KHOCTH BbIUMCIEHUN. Bpems paboTbl 1 00bEM HCIIONIB3YEMOM MaMATH,
UX 3aBHCHUMOCTb OT pa3Mepa HUCXOAHBIX AaHHbIX. OIlEHKa acUMNITOTHYECKOU

32 CnoXHOCTH anropuTMOB. ANTOPHTMBI TOMMHOMHAIBHOMN CIIOKHOCTH. [lepeGopHbIe
anroputmsl. [IpuMepsl pa3IMYHbBIX AITOPUTMOB PEIICHUS OJAHOU 3aa4H, KOTOpbIE
HMEIOT PA3IHYHYIO CIOKHOCTb

OmnpeneneHre BO3MOXHBIX PE3yJbTaTOB pPabOThl MPOCTEHIINX AJITOPUTMOB
3.3 ynpaBineHHs MCHIONHHTENSMH M BBIYACTHTENBHBIX anmropuTMOB. OmnpeeneHue
MCXOJHBIX JIaHHBIX, IPU KOTOPBIX AJITOPUTM MOXKET JaTh TpeOyeMbIi pe3ybTaT

Anroput™Mbl  00paOOTKHM HATypaNbHBIX YHCEJ, 3alHCAHHBIX B TTO3UIIMOHHBIX

cUCTeMaX CYHMCICHMs: pa3OMeHHe 3aluCd 4YHCia Ha OTAeNbHbIE IHQPHI,

HaXOXJCHHE CYMMBl W TPOM3BEACHUS NH(p, HAXOKICHUE MaKCHMAIbHOM
3.4 (MuHEMAanBHOM) HHQPEL.

[IpencraBnenne umcina B BUAE HaOOpa MPOCTBIX COMHOXXHUTEIEH. AJTOPUTM

OBICTPOTO BO3BECHHUS B CTeNeHb. IIoMCK MPOCTHIX YKCeN B 3alaHHOM JHMAaIa3oHe ¢

MIOMOIIBIO ANTOPUTMA «penIeTo JparocheHar

3.5 MHOFOpEpr}I,Z[HBIC OCIbIC YKClia, 3ada4u JIIMHHOMN apI/I(bMeTI/IKI/I

S3pik nporpammupoBanust (Ilackans, Python, Java, C++, C#). Tunsl naHHBIX:
L[EJIOYNCIIEHHbIE, BEIIECTBEHHbIE, CHMBOJbHBIEC, JIOTMYECKHE. BeTBieHus.
Crnosxnele ycnoBus. Lluknsl ¢ ycnoBueM. LIMKiIbl 10 NepeMEHHOM.

3.6 O6paGoTka maHHBIX, XpaHSIWMXCS B (aiinax. TeKCTOBbIE M JBOMUHBIC (BaiibL.
daiinoBeie nepeMeHHble ((aiiaoBble ykazatenu). UreHue u3 Qaiina. 3anuck B
(aii.

Paz0uenue 3agaun Ha noazaaayn. [lognporpaMmel (mpoueayps! U QyHKIHN).

[okyMeHT co3aaH B anekTpoHHow copme. Ne 89 ot 13.11.2025. UcnonHutens: NaHnesa O.X. B SINNEKTPOHHbIA
CrpaHuua 24 13 28. CTpaHuua cosaaHa: 13.11.2025 14:45 =¥ TATAPCTAH



Hcnonp3oBaHne cTaHAapTHOM OMOIMOTEKHU s3bIKAa IPOIPAMMHUPOBAHUS

37  Pexypcusa. Pexypcuenble mpouenypel u (ynkuuu. Mcmomp3osanme crexa s
OpraHM3alK PEKYPCUBHBIX BBI30BOB

UYucnennsle Metoabl. TouHoe M NpUOMMKEHHOE pelieHus 3anaud. YucieHHoe
pellieHre ypaBHEHHH ¢ momoulpio nojgdopa mnapamerpa. UucCiieHHbIE METOAbI
pelleHns ypaBHEHMil: Meroj 1nepebopa, METOJ IOJIOBUHHOIO  JIEJICHUS.

3.8 TIpubnmxéHHOE BHIYNCICHHE IIMH KPHBBIX. BbrumcieHme mmomaneil duryp c
IIOMOUIBI0 YHUCIIEHHBIX METOAOB (METOJ MPSAMOYTOJbHUKOB, METOJ Tpaleuuil).
Ilouck wmakcumyma (MMHMMyMa) (YHKOUM OJHOW IIEPEMEHHOM METoa0M
IIOJIOBUHHOTO JICJIEHUS

OOpaGoTka  CHMBOJIBHBIX  JaHHBIX.  BcTpoeHHble  (yHKOMHM  S3BIKa
IIPOrpaMMUPOBAHUS AJIsi 00paOOTKU CUMBOJBHBIX CTPOK. AJITOPUTMBI 00pabOTKH
CHMBOJIBHBIX CTPOK: MOJCYET KOJMYECTBA TIOSABICHUIA CHMBOJIAa B CTpOKE,
3.9 pasbuenme CTpoKHM Ha CIOBa MO MPOOETBHBIM CHMBONAM, MOHMCK IOJACTPOKH
BHYTPH JAHHOM CTPOKHM, 3aMEHAa HAWJEHHOW MOJICTPOKM HA JAPYIYK CTPOKY.
I'eneparust Bcex CIOB B HEKOTOPOM aiiaBUTE, YAOBIETBOPSIOUIMX 3aJaHHBIM
orpannueHusM. [IpeobpazoBanue unciia B CHMBOJIBHYIO CTPOKY B 00paTHO

MaccuBel M TOCICHOBATCIBHOCTH  YHCENI.  BbIUHCICHHE  000OMIEHHBIX
XapaKTePUCTHK AIEMEHTOB MAaCCUBA UM YHCIOBOW MOCIEI0BATEILHOCTH (CyMMBI,
MIPOU3BENICHUS, CPEAHETO apUPMETUUECKOTO, MUHUMAIBHOTO U MaKCUMAaJIbHOTO
AJIEMEHTOB, KOJIMYECTBA JJIEMEHTOB, YIOBIETBOPAIOIINX 33aJaHHOMY YCIOBHIO).
3.10  JlumeiiHbIi MOWCK 3aJaHHOrO 3HAYCHHS B MACCHBE. AnroputMbl  pabOTHI C
3JIEMEHTaMU MacCHMBa C OJIHOKPaTHbBIM MPOCMOTpoM MaccuBa. CopTHUPOBKA
OJIHOMEpHOTO MaccuBa. [IpocTeie METONBI COPTHPOBKHU (METOM IMy3bIPbKa, METO]]
BBIOOpA, COPTUPOBKA BcTaBKamM). COPTHPOBKA CIMSHUEM. BpIcTpas copTHpoBKa
MaccuBa (anroput™m QuickSort). JIBOMYHBIN TOUCK B OTCOPTUPOBAHHOM MACCHBE

JIByMepHBIE MacCHUBBI (MaTpUIbl). ANTOPUTMBI 00paOOTKH JBYMEPHBIX MACCHBOB:
3all0JIHEHUE JBYMEPHOIO YHCJIOBOIO MAacCHBa IO 3aJaHHBIM IIpaBHUJIaM, IOUCK

3.11  snementa B IByMepHOM MacCHBe, BHIYHCICHHE MAKCHMyMa (MHHIMYyMa) U CyMMBEI
3JIEMEHTOB JIByMEPHOI'O MAacCHBa, MEPECTaHOBKA CTPOK M CTOJIOIOB JABYMEPHOTO
MaccHBa

312 Cuoapu (accouuatvBHbBIC MACCUBbI, 0TOOpaxeHus). Xom-rabnuipl. [loctpoerne
an(aBUTHO-4aCTOTHOTO CIIOBApSI ISl 33IaHHOTO TEKCTa

Creku. AHanmu3 MNpaBWIBHOCTH  CKOOOYHOrO  BbIpakeHUsA. Bwluucienue
3.13  apu¢meTHueckoro BHIPaKEHHs, 3aMHCAHHONO B TOCTOHUKCHOI hopMe.
Ouepenu. Mcnonp3oBaHue ouepeu sl BpeMEHHOI'O XpaHEHUs! TaHHbIX

AnroputMbl Ha rpadax. IlocTpoeHne MUHUMaNIbHOIO OCTOBHOIO JepeBa
314 B3BELICHHOrO CBA3HOTO HEOPUEHTHPOBAHHOTO rpada. KomudyecTBo pasiuvHbIX

HYTeﬁ MCXKAY BEpIIMHAMU OPHUECHTHUPOBAHHOT'O AIIUKINYCCKOIO rpa(ba. AJ'IFOpI/ITM

JlerkcTpel

HepeBbsi. Peanuzanus aepeBa ¢ MOMONIbIO CCBUIOYHBIX CTPYKTYp. JlBoMuYHBIE
315 (Ounapubie) nepeBbs. IlocTpoeHue paepeBa Uil 3a[JaHHOTO apUPMETHYECKOTO

BhIpakeHUs. PekypcuBHBIE alropuTMbl 00x01a nepeBa. Vcmonb3oBaHuEe cTeKa U

ouepeau st 00xoaa iepena

JluHaMuueckoe MporpaMMHUpPOBAaHHE KaK METOJI PelIeHUs 3a/ad C COXpaHEHHEM
3.16 TPOMEXYTOYHBIX PE3yJbTaToOB. 3a/auH, PelIaeMble C MOMOIIBIO IUHAMHYIECKOTO

MIPOrpaMMHUPOBAHHUS: BBIYMCIEHUE PEKYPCUBHBIX (PYHKIM, MOACYET KOJIMYECTBA

BAPUAHTOB, 33J1a4U ONITUMHU3ALIUN
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[TonsiTie 00 OOBEKTHO-OPHEHTUPOBAHHOM MporpaMMupoBaHuu. OOBEKTH H

317 Kuaccwl. CBoiicTBa M METO/bI 00BEKTOB. OOBLEKTHO-OPUEHTHPOBAHHBIN aHAJIN3.
PazpaboTrka mnporpaMM Ha OCHOBE OOBEKTHO-OPUEHTHPOBAHHOTO TOAXOJA.
Wukancynsuus, Hacie1oBaHue, MoJIuMopdusm

4 WNudopmanrnoHHbIe TEXHOIOTHH

Ananu3 nanHbiX. OCHOBHBIC 3aJaud aHajiW3a JaHHBIX: MPOTHO3MPOBAHUE,
KJIaccU(UKaIUs, KiIacTepu3alys, aHajiu3 OTKIOHeHui. IlociaenoBaTenbHOCTh
pellicHHsI 33]a4 aHajiu3a JaHHBIX: COOp MEPBHYHBIX JAAHHBIX, OUUCTKA U OIICHKA

4.1 kauectBa JaHHBIX, BEIOOP ¥ (WJIH) IIOCTPOCHHE MOJEIH, PEOOPa30BAHHE JAHHBIX,
BU3yaJIM3allusl JaHHBIX, HHTEPIPETALUs Pe3yIbTaToB. [IporpaMMHbIe CpeaCTBa U
WHTepHeT-cepBUCHI [J1s1 00paOOTKH U MPEACTABICHUS JTaHHBIX. BoJbIlNe TaHHbIE.
MarmmmnaHOe 00yueHue

AHanu3 JaHHBIX C IIOMOIUBIO JJIEKTPOHHBIX Tabaul. BelunciieHue cymMmBbl,
CpeAHero apu(pMeTu4eckoro, HaudobIIEro (HAMMEHbIIEr0) 3HAaYEeHUs JHara3oHa.

4,  Borucnenne kosdduuuenta xoppensumu IByX PsaoB JaHHbIX. llocTtpoenune
CTOJIOYAThIX, JIMHEHuYaThIX M KpyroBelx auarpamm. Iloctpoenue rpadukos
¢byskuuii. [Togbop nuHUM TpeHOa, pelieHne 3ajad MPOTHO3MpOBaHUsA. Pemenue
3aJa4 ONTUMH3ALMHU C IOMOIIBIO 3JIEKTPOHHBIX TaOIHUI]

Jluckperusanus mpu MaTeMaTUYECKOM MOJIEIUPOBAHUHN HETPEPHIBHBIX MTPOLIECCOB.
MOI{CJH/IpOBaHI/Ie JBHXXCHUA. MOI[CJII/IpOBaHI/IC OMOJIOTHYECKUX CHUCTEM.
43  MaremMaruveckue MOJEIM B OKOHOMMKE. BBIYMCIMTENbHBIE SKCHEPUMEHTHI C
MozensmMu.  OOpaboTka pe3yibTaTOB dKCIEPUMEHTA. MeToJ HaWMMEHBIINX
kBagparoB. OIEHKa YHUCIOBBIX [ApaMETPOB MOJAEIUPYEMbIX OOBEKTOB U
mporeccoB. BoccTaHOBIIEHHE 3aBUCHMOCTEN 110 pe3yJIbTaTaM dKCIIEpUMEHTa

4.4  BeposrtHOCTHBIE MOJEIIH. Meronsl Momnte-Kapuo. NmutanronHnoe
MojienpoBanue. CHCTEMBbI MacCOBOTO 00CITYKUBaHHS

Tabnuunble (pensiOHHBIC) 0a3bl JaHHBIX. Tabiuiia — MpeAcTaBIeHHE CBEACHUN
00 omHoTMHHBIX OoOBekTax. Iloime, 3ammch. Kimrou Ttabmmipel. Pabora ¢ rorosoi
0a3oii maHHBIX. 3amonHeHHe 0a3bl JaHHBIX. [loMCk, copTupoBka U (puIbTpanus
4.5 nauHHBIX. 3ampockl Ha BRIOOPKY JaHHBIX. 3alpOChl ¢ TapaMeTpaMu. Beraucisemsbie
TOJIS B 3aMpocax.
MHuororabnuunble 0a3bl JaHHBIX. TUIMBI CBsi3eld Mexay Tabnuiamu. BremrHuii
kitou. [lenocTHOCTH 0a3bl JaHHBIX. 3alIPOCHl K MHOTOTA0IMYHBIM 0a3aM JTaHHBIX
TexctoBblii mpoueccop. CpeactBa TMOUCKa W aBTO3aMEHbl B TEKCTOBOM

4.6 mponeccope. CTPyKTypHPOBAaHHBIE TEKCTOBBIE JOKyMEHTE. CHOCKH, OTJIABJICHHE.
[IpaBuiia TUTUPOBaHUS UCTOYHUKOB U 0(OpMIIEHHS OMOINOrpaduueCcKUX CChIIOK
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YYEBHO-METOJNYECKOE OBECHEYEHUE OBPA30BATEJIBHOI'O
MPOLIECCA
OBSI3ATEJIbHBIE YUEBHBIE MATEPHUAJIBI /151 YYUEHUKA

bocosa JI. JI.
HNudopmaruka. 10 xnacc : yueonuk / JI. JI. bocora, A. }O. bocosa. — M. : BUHOM.
Jlaboparopus 3uanuid, 2021. — 288 c. : u.

METOANYECKHUE MATEPHUAJIBI IJISA YYUTEJIA

Bocoga, JI. JI. Uadopmartuka. ba3zosslit ypoBens. 10—11 kmaccsl : MeToauueckoe nmocobue /
JI. JI. bocoga, A. 0. bocora u ap. — M. : BUHOM. JlaGoparopwus 3nanuii, 2020. —
HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChI CETHU
UHTEPHET

bu6mmoreka [IOK

https://kpolyakov.spb.ru/school/

http://school-collection.edu.ru/

https://educont.ru/

https://mob-edu.com/

https://urok.1c.ru/

bubmuoreka [{OK https://m.edsoo.ru/
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http://school-collection.edu.ru/
https://urok.1c.ru/
https://m.edsoo.ru/

Jluct cornacoBaHus k gokymeHTy Ne 89 ot 13.11.2025
WHnunaTop cornacoBanus: NaHuesa [0.X. dupektop
CornacoBaHue nHnguunposaHo: 13.11.2025 14:47

Jluct cornacoBaHus Twvin cornacoBaHusa: nocnegoBaTesibHOe
N° (0] [e] Cpok cornacoBaHus Pe3ynbTaT cornacoBaHus 3ameyvaHus
iMopnucaHo

1 TaHnesa 1.X. 13.11.2025 - 14:47
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