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HHOACHUTEJBHAA 3AIIMCKA

[TIporpamma mo uHpopmaTuke (YriayOnE€HHBIA ypOBEHb) Ha YPOBHE CpEIHEro OOIIero
oOpa3oBaHus pa3paboTaHa HA OCHOBE TpeOOBaHMH K pe3ysbTaTaM OCBOEHHUS OCHOBHOM
00pa3oBaTesibHOM MporpamMMbl cpeaHero obmiero obpaszoBanus, mnpeacraBieHHbx B PI'OC
COO, a taxxe ¢eaepanbHOi paboveit mporpaMMbl BOCITUTAHUS.

[Tporpamma o uHpOpMaTUKE MAET MPEICTABICHUE O LENSIX, O0IIeH CTpaTeruu o0y4YeHus,
BOCIIUTaHMs M Pa3BUTHUs oOydaroluxcs cpeacTBamu yueOHoro npeamera «Mudopmaruka» Ha
yOIyONnEéHHOM ~ YpOBHE,  YCTaHaBIMBAaeT  00s3aTeNbHOE  MPEIMETHOE  COJAEp)KaHHe,
peaycMaTpuBaeT €ro CTPYKTYpUpPOBaHME IO pasjelaM M TeMaM Kypca, OIpejesser
pacopeneleHre ero no kinaccaM (rogam U3ydyeHus), JaéT MpUMEpPHOE paclpesesieHue y4eOHbIX
4acoB 0 TEeMaTMYeCKUM  pas3fernaM Kypca M peKOMeHAyeMyko  (IpUMEpHYI0)
MIOCJIEIOBATEIBHOCTh UX M3YYCHHS C YUETOM MEKIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBSI3EH,
JIOTMKH Y4€OHOT0 MpoLecca, BO3PACTHBIX 0COOEHHOCTEH 00yUaromuxcsl.

[lporpamMa 1O WHPOPMATHUKE OMNpENeNseT KOJIMYECTBEHHbIE M  KAadeCTBEHHBIC
XapaKkTEepUCTUKN Y4eOHOro Marepuana Jjis KaXJIOro Troja HM3y4eHHs, B TOM 4YHCIe Ui
COJICPKATEIBHOTO HAMOJHEHUS PA3HOTO BHAA KOHTPOJA (MPOMEXKYTOYHOW AaTTeCTaluu
00y4aroIuxcsi, BCEpOCCUICKUX MPOBEPOUYHBIX pabOT, TOCYAapCTBEHHOW UTOTOBOW aTTECTALUM).
[Iporpamma 1O HWH(POPMATHUKE SBIISETCS OCHOBOW JIi COCTABJICHUS aBTOPCKUX YUEOHBIX
IporpaMM U y4eOHHKOB, IOYPOUYHOI'O INIAHUPOBAHUS Kypca YUUTEIIEM.

HNudpopmaruka B cpeiHeM o011eM 00pa30BaHUU OTPAXKAET:

CYLIHOCTh MH(OpPMATHKM KaK Hay4yHOM JMCLUUIUIMHBI, H3y4arolled 3aKOHOMEPHOCTHU
NPOTEKaHWS W BO3MOYKHOCTH aBTOMAaTH3alWK WH(GOPMAIMOHHBIX IPOIECCOB B PA3INYHBIX
cucreMax;

OCHOBHBbIE 00JacTH TpUMEHEHUS HWH(POPMATUKU, TPEXKJIE BCEro HHPOPMALMOHHbBIE
TEXHOJIOTUH, YIIPaBJIEHHE U COLUANIBHYIO cdepy;

MEXIUCIUTUTMHAPHBIA XapakTep HHPOPMATHKU ¥ WH(POPMAITMOHHOH e TETHHOCTH.

Kypc undpopmatuku 11 ypoBHs CpeHEro 0011ero 00pa3oBaHus SABISETCS 3aBEPIIAIOLIIM
ATarioM HENpPEpPBhIBHON MOJArOTOBKU 00ydaromuxcs B 001actu HHGOPMaTUKU U HH(OPMALIMOHHO-
KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI, ONHMpaeTcs Ha cojepikaHue Kypca MH(OpPMAaTHKH YpOBHS
OCHOBHOTO 00IIero oOpa3oBaHUs M ONBIT IOCTOSHHOTO TIPUMEHEHHsS WH(POPMAIMOHHO-
KOMMYHHUKAIIMOHHBIX TEXHOJOIMH, MaéT TEOpPEeTUYECKOe OCMBICIEHUE, WHTEpPHpeTaluio |
0000111eHIE 3TOTO OIBITA.

PesynbraTtel yrnyOn€HHOro ypoBHS H3ydeHus ydyeOHoro mnpenmera «MHpopmaTika
OPUECHTHPOBAaHBl Ha TIOJyY€HHE KOMIIETEHTHOCTEH U TOCIEQyomed NpodeccnoHaIbHON
NeSITeIbHOCTH KaK B paMKax JaHHOM MpeIMeTHOI 00JacTH, Tak M B CMEXHBIX C HEell o0iacTsx.
OHu BKITIOYAIOT B ce0s:

OBJI4/ICHUE KIIIOYEBBIMH MOHATUSAMHU U 3aKOHOMEPHOCTSIMH, Ha KOTOPBIX CTPOUTCS JaHHas
npeaMeTHass 00J1acTh, paclo3HaBaHUE COOTBETCTBYIONIMX WM TPU3HAKOB W B3aWMOCBS3EH,
CHOCOOHOCTh JIEMOHCTPUPOBATh PA3IMYHbBIE MMOAXO/bl K U3YYCHUIO SBJICHUN, XapaKTEPHbIX IS
M3y4aeMou mpeaIMeTHON 001acTu;

YMEHHUE pelIaTh THUIOBbIE NMPAKTHUYECKUE M TEOPETHUECKHE 3aJayH, XapaKTEpHbIC IS
UCTIOJIB30BaHUST METOJIOB M MHCTPYMEHTAPHSI TAHHOH MpeIMETHOI 00acTu;

HaJIMYMe TMpeJCTaBICHUH O JaHHOM mNpeaMeTHOM o0JacTH Kak IEJOCTHOH Teopuu
(COBOKYITHOCTH TE€OPHIA), OCHOBHBIX CBS35X CO CMEKHBIMHU 00JIACTAMU 3HAHUH.

B pamkax yrnyOnéHHOro  ypoBHS ~ M3ydeHUS ~MH(POPMATUKA  00eCreunBaeTCs
LeJICHANpaBJIeHHAas MOJrOTOBKAa 00yJaroIuxcs K MPOJODKEHUI0 00pa3oBaHUs B OpraHM3aLusaX
npoeCCHOHATBLHOTO O00pa30BaHUS MO CIEIHAIbHOCTSIM, HEMOCPEICTBEHHO CBS3aHHBIM C
IU(PPOBBIMU  TEXHOJIOTUSAMH, TaKUM Kak IpOrpaMMHas MHXKEHepHs, HWH(POpMalUOHHAsA



0€301acHOCTh, MH(OPMALMOHHBIE CHUCTEMBl M TEXHOJOIMH, MOOWJIBHBIE CHUCTEMbI U CETH,
OonblIMe JaHHBIC M MAaIIMHHOE OOy4YeHHE, IPOMBIIIJICHHBIM UHTEpHET Bellei, HCKYyCCTBEHHbIN
MHTEJUIEKT, TEXHOJIOTUM OecnpoBOJHON CBsSI3M, POOOTOTEXHHWKA, KBAHTOBBIE TEXHOJOTHH,
CHCTEMBI PACIPENeIEHHOIO peecTpa, TEXHOJIOTMU BUPTYAIIbHOM U JOMOIHEHHON peanbHOCTEN.

OcHoBHas 1enb U3y4eHus: yueonoro npeamera «Mapopmaruka» Ha yriy0iaEHHOM ypoBHE
cpeaHero oouero obpa3oBaHMs — oOecliedeHue AalbHEHIero pa3BUTUS HH(GOPMAIlMOHHBIX
KOMIIETEHIIMH OO0YYalomerocs, €ro TOTOBHOCTH K JKM3HM B YCJIOBHUAX pPa3BUBAIOIIETOCS
MH(POPMALIMOHHOTO O0IECTBAa U BO3pacTarolle KOHKYPEHIIMH Ha phIHKE TpyAa. B cBs3u ¢ 3Tum
uszydenue napopmatuku B 10—11 xmaccax T0DKHO 00€CTICUUTh:

c(OPMHPOBAHHOCTE MUPOBO33PEHUSI, OCHOBAHHOI'O HAa IOHMMAHUM POJIM MH(POPMATUKH,
UH(POPMALIMOHHBIX 1 KOMMYHUKAIIMOHHBIX TEXHOJIOTHI B COBPEMEHHOM OOIIECTBE;

c(OPMHUPOBAHHOCTb OCHOB JIOTHUECKOTO U aJITOPUTMHUUECKOTO MBIIIUICHUS;

c(OPMHPOBAHHOCTh YMEHUH pa3nu4arth (aKThl W OLEHKH, CPAaBHUBATh OIECHOYHBIC
BBIBOJIbI, BUJIETh UX CBSI3b C KPUTEPUSAMH OLEHHBAHUSA U CBSI3b KPUTEPUEB C ONpPEIEIEHHON
CHCTEMOM IIEHHOCTEH, IPOBEPSTH HA JIOCTOBEPHOCTH M 000011aTh HHPOPMALIUIO;

c(OPMHUPOBAHHOCTh MPEICTABICHUN O BAMSHUU MH(GOPMALIMOHHBIX TEXHOJOTHH Ha KU3Hb
yelloBeKa B OOILIECTBE, IMOHMMAaHUE COLUAIbHOIO, HSKOHOMUYECKOTO, IOJIUTUYECKOTO,
KyJbTYpHOTO,  IOPUAMYECKOrO,  MPUPOJHOrO,  SPrOHOMHMYECKOrO,  MEIUIMHCKOTO U
(U3HUOTIOTHUECKOTO KOHTEKCTOB HH()OPMAITMOHHBIX TEXHOJIOTHIA;

IPUHATHE TPABOBBIX U ITHMUYECKUX ACIEKTOB MH(POPMALMOHHBIX TEXHOJIOTHH, OCO3HaHUE
OTBETCTBEHHOCTH JIIOJIEH, BOBJEUYEHHBIX B CO3JaHHE M HCIOJb30BaHUWE HH(POPMALIMOHHBIX
CHCTEM, paclpocTpaHeHHe HHPOPMALINY;

CO3JaHME yCIOBMM JUIsl pa3BUTHUS HABBIKOB  Y4eOHOM, IPOEKTHOH, Hay4dHO-
UCCIIEI0BATEIbCKONW U TBOPUECKON AEATEIbHOCTH, MOTHBALIUN O0YYaIOIUXCsl K CAMOPA3BUTHIO.

B conepxxanun yue6Horo npeamera «MHpopmaTHKa) BBIIEISIOTCS YEThIPE TEMATUUECKUX
paszznena.

Paznen «lugpoBas rpaMoOTHOCTBY» IOCBALIEH BOIPOCAM YCTPOMCTBA KOMIIBIOTEPOB M
JPYTUX 3JEMEHTOB LU(PPOBOrO OKPYXKEHHUS, BKIIOYAs KOMIBIOTEPHBIE CETH, HUCIOIb30BAHUIO
CPEICTB ONEPALlMOHHOW cHCTeMbl, paboTe B ceTh HTepHET M HCMNONb30BAaHUIO HHTEPHET-
CEpBHCOB, NHPOPMAITMOHHOHN O€30MaCHOCTH.

Paznen «Teopernueckne OcCHOBbI HMHGOPMATHKH» BKIIOYaeT B ce0s TMOHATUNHHBIN
anmapar MHPOPMATUKH, BOIPOCH KOJUPOBAHUSA MH(DOPMAILUHN, U3MEPEHUs] WH(OPMAIIMOHHOTO
00BbEMa TaHHBIX, OCHOBBI aIreOpbl IOTUKU ¥ KOMIIBIOTEPHOT'O MOJIETUPOBAHUS.

Pasnen «AaroputMbl M NPOrpaMMHPOBaHHME»  HAmlpaBlI€H  HAa  pa3BUTHE
QITOPUTMUYECKOTO  MBIIUIEHHS, pa3pabOTKy aJIropuTMOB M OLEHKY UX CJIOXHOCTH,
(opMHpOBaHHE HABBIKOB peai3allid MPOrpaMM Ha s3bIKax MPOrpPaMMHPOBAHUS BBICOKOTO
YpPOBHSL.

Paznen « AndgopmanuoHHbIe TEXHOJOTUM» ITOCBAILIEH BOIIpOCaM [IPUMEHEHUS
MH(OPMALIMOHHBIX TEXHOJIOTUN, PEealu30BaHHBIX B MPUKIAIHBIX MPOrpaMMHBIX MPOAYKTaX WU
UHTEpHET-CepBUCaX, B TOM YHCIE B 33aJauyax aHajiM3a JaHHBIX, HCIOJIb30BAHUIO 0a3 JaHHBIX U
AIIEKTPOHHBIX TAOJINIL ISl PeIIeHUs TPUKIIAHBIX 3a/1a4.

B npuBenénnom nanee coxepkaHuu ydeOHoro mpenmera «MHpopmaTtuka» KypCHBOM
BbIJIEJICHBI JJOTIOJTHUTEIbHbIE TEMBI, KOTOPbIE HE BXOJAT B 00s3aTENIbHYIO IPOrpaMMy O00y4YeHus,
HO MOTYT OBIThb MPEUIOKEHBI JJIsl M3YYeHHs] OTICIbHBIM MOTHBHUPOBAHHBIM M CHOCOOHBIM
00yJaronuMcH.

Yrny6néHHbl ypoBEHb M3ydeHHUS] MHPOPMATHUKU PEKOMEHJIYETCs JJISl TEXHOJIOTHUECKOTO
npoduisi, OPpUEHTUPOBAHHOTO Ha HWHXKCHEPHYIO M WHGOPMAITMOHHYIO ChEephl AESITEIbHOCTH.
Yray6néHHblii ypoBeHb H3yueHHs] WH(POPMATUKU OOECIIEYMBAET: MOATOTOBKY OOYyYaroIuXcs,
OPUEHTHUPOBAHHBIX Ha CHENMAJIBHOCTM B 00JacTM HMH(OPMAIMOHHBIX TEXHOJIOTUH U
WH)XEHEPHBIE CHEIUAIbHOCTH, y4YacTHE€ B IPOEKTHOW M MCCIEN0BATENbCKOW IESITEIBbHOCTH,
CBSI3aHHOW C COBPEMEHHBIMU HaNpaBJICHUSAMHU OTPACIM MUH(OPMAIIOHHO-KOMMYHHUKAIIMOHHBIX



TEXHOJIOTHI, MOATOTOBKY K YYacTHIO B OJIUMMMAAAaX M caade EQuHOro rocynapcTBEHHOIO
JK3aMeHa 1o HHPOpMaTHKE.

[TocnenoBaTenbHOCTh M3YyYEHUS] TEM B MpeleilaxX OJHOTO Troja OOY4YeHHS] MOXKET OBITh
M3MEHEHA IO YCMOTPEHHIO YYUTENs MpH MOArOTOBKE paboyeil MmporpaMMbl U IMOYPOYHOTO
MJIAaHUPOBAHUSL.

OO0miee 4KCIIOo YacoB, PEKOMEHIOBAaHHBIX I M3ydeHus: nHpopmaTtuku — 272 daca: B 10
kiacce — 136 yacoB (4 yaca B Hezent0), B 11 kinacce — 136 yacoB (4 yaca B HEACIIO).

COJAEP/KAHUE OBYYEHUA

10 KJIACC

MudpoBas rpaMOTHOCTH

TpeboBaHMs TEXHUKH O€30MTACHOCTH M TUTHEHBI NIPH PadOTEe C KOMIBIOTEPAMHU U IPYTUMHU
KOMITOHEHTaMH IU(PPOBOT0 OKPYKEHUS.

[Tpunmunel  pabOTHl KOMITBIOTEPOB W KOMIBIOTEPHBIX CHCTEM. ApxuTekrypa (oH
Heiimana. ABTOMaTH4€CKOE BBIIIOJIHEHHUE IPOrpaMMBbI IporieccopoM. OnepatuBHasi, IOCTOSHHAsS
U JoiroBpeMeHHas namsaTb. OOMEH NaHHBIMU C MOMOIbI0 MUH. KOHTposuiepsl BHEMIHUX
ycTpoucTB. [IpsAmoii nocTym K naMsaTH.

OcHOBHBIE TEHAECHUMU DPA3BUTUS  KOMIBIOTEPHbIX TexHojorui. IlapannenbHble
BblUKCIeHUs.  MHoromnpoueccopubie  cuctemsl.  CynepkommbroTepbl.  PacnpenenéHsbie
BBIYUCIIUTENFHBIE CHCTEMBI M 00paboTKa O0MbIIMX TaHHBIX. MOOHIEHBIE IIU(POBBIE YCTPOWCTBA
U HX PpoIb B KOMMYHUKalUMAX. BcTpoeHHble KOMIBIOTEPBL. MHKPOKOHTPOJUIEPHI.
Pob6orusupoBanHble NPON3BOICTBA.

[IporpamMHOe  obOecriedeHHe KOMIBIOTEPOB U KOMIIBIOTEPHBIX  CUCTEM. Bujsl
IPOrpaMMHOr0 oOecredyeHus M MX HazHadeHue. OCOOEHHOCTH MNPOTrPaMMHOI0 OOecreyeHUs
MOOWIBHBIX ycTpoiicTB. IlapamnensHoe mnporpamMupoBanue. CHCTEMHOE MNpOrpaMMHOE
oOecneuenue. OmnepanuoHHbIE CHCTEMBbI. YTWINTHL. JlpaiiBepsl ycTpoicTB. MHcTammsiuus u
JEUMHCTAIUTSINS IPOTPAaMMHOTO 00eCTIeueHHS.

@aitnoBeie cucteMbl. [IpyHIMIBI pa3MerieHns 1 UMEHOBaHUs (DaiiioB B 10JITOBPEMEHHOM
namsTy. [11aGn0oHb! A5 onucanus rpymnn ¢ainos.

[TporpammHoe obOecnieuenue. JInneH3npoBanre NporpaMMHOIO o0ecrieueHus: U MUPPOBBIX
pecypcoB. IlpompuerapHoe u cBoOoaHOEe mporpamMMmHoe oOecrneyeHne. Kommepueckoe u
HEKOMMEPYECKOE HCIIOJIb30BAaHME MPOrPAMMHOIO OOecreueHuss M LHUPPOBBIX pPECYpPCOB.
OTBeTCTBEHHOCTh, YCTaHABJIMBAaeMas 3aKoHOJAATeNnbcTBOM Poccuiickoii ®enepanun  3a
HENPaBOMEPHOE UCIOIb30BaHUE MPOrPaMMHOI0 o0ecriedeHus U UG POBBIX PECYPCOB.

[TpyHIMIIBI TIOCTPOEHUSI M anmnapaTHble KOMIIOHEHTHI KOMIBIOTEpHbIX ceTel. CeTeBble
npotokoisl. Cets UnTEpHET. Anpecanus B cetu MuTepHeT. [IpoTokonsl cteka TCP/IP. Cuctema
JIOMEHHBIX UMEH.

Pasnenenne IP-cetm wHa moxmcerm ¢ moMolnbro  Macok —moxcereil. CereBoe
aaMuHHMCTpUpoBaHue. IlolydeHne NaHHBIX O CETEBBIX HAcTpoikax Kommbtorepa. lIpoBepka
HaJIMYUs CBS3U € y3JI0M ceTu. Onpeenenre MapipyTa JIBUKEHUS TaKeTOB.

Bunsr nesrensnoctu B cetu Uurtepner. Cepsucel MuTepHera. I'eomHpopmanioHHbIE
cucTeMbl. ['eoJoKaIlMOHHbBIE CEPBHUCHl PEalbHOrO0 BpPEMEHM (HampuMep, JOKalus MOOMIBHBIX
Tene()OHOB,  ONpeJeNieHHe  3arpy>KeHHOCTH  aBTOMAarucTpajieil),  HMHTEPHET-TOProBII,
OpoHHpOBaHWE OMJIETOB U TOCTUHHII.

['ocynapcTBeHHBIE JIEKTPOHHBIE CEpBUCHI U yciyrd. ColuanbHble CETH — OpraHu3alus
KOJIJIEKTUBHOTO B3aUMOJIEUCTBUS U 0OMeHa AaHHbIMU. CeTeBOM ATHUKET: IIpaBUiIa MOBEIECHUS B
kubepnpoctpanctBe. I[lpobrema moanMHHOCTH TOMydeHHOH uHGpopMmauuu. OTKpBITHIE
00pa30oBaTeNIbHBIE PECYPCHI.



TexHOTreHHbIE M DKOHOMHUYECKHE  YIrpo3bl, CBS3aHHBIE C  HCIOJb30BaHUEM
MH(OPMaLIMOHHO-KOMMYHUKAIIMOHHBIX TeXHOJIOTUN. O01IMe nmpobieMbl 3auThl HHGOpMaLIUU U
uHpopMannoHHOi Oe3omacHoctu. CpeacTtBa 3amuThl  HMHQOpMAnmUMM B KOMIIBIOTEpax,
KOMIIBIOTEPHBIX CETSIX W aBTOMAaTH3MPOBAHHBIX HH(OPMALMOHHBIX cucTeMax. lIpaBoBoe
obecrnieueHrne HHHOPMAIIMOHHOW OE30ITaCHOCTH.

[IpenoTBpatieHrie HECAaHKIMOHUPOBAHHOTO JIOCTYNA K JIMYHOM KOH(MUICHIHAIBHOM
uHpOpMaLIUK, XpaHALICWCSs Ha TEPCOHAIBHOM KOMIBIOTEpE, MOOMIIBHBIX YCTPOWCTBAX.
Bpenonocnoe mnporpammHoe obecriedeHHe U CIOCOObI OOpHOBI C HUM. AHTHUBHPYCHBIE
nporpammbl. Opranu3anus JMYHOTO apxuBa nHpopmanuu. PesepBHoe konuposanue. [TaponbHas
3alUTa apXuBa.

[Mudposanne nanHBIX. CHMMETpUYHBIE W HecuMMmeTpuyHble H@pel. [udps npocroit
samensl. [udp Lezaps. Hudp Bwkenepa. Anroputm mmdpoBanust RSA.

Teopernueckne 0cHOBbI HHPOPMATHKHU

WNudopmanus, nanHele U 3HaHusA. MHpOpMaLMOHHBIE MpOLECChl B MPHUPOJE, TEXHUKE U
o01iecTse.

HenpepbiBHbIE U JUCKPETHbIE BEJIWYMHBI U cUrHaibl. HeoOXoauMoCTh IUCKpeTH3aluu
uHpOpMalnK, TpeTHa3HAUYCHHON JUIsl XpaHEeHWs, Iepenayn M o0paboTku B IHQPOBBIX
CUCTEMAX.

JBonyHoe komupoBaHue. PaBHOMEpHBIE M HEpaBHOMEpHBIE KOABL. JleKOAMpPOBaHHE
COOOLIEHNH, 3alIMCAHHBIX C MOMOIIbI0 HEpaBHOMEPHbIX KoAoB. Ycioue Pano. Iloctpoenue
OJIHO3HAYHO JEKOJIMPYEMBIX KOJOB C IOMOUIbIO JAepeBa. EJIMHUIBI U3MEpEHUs KOJIMYECTBa
uHpopmanuu. AnpaBUTHBIA NOIXO0/ K OLIEHKE KOJIMYeCTBa UH(OpMAIIH.

Cucremsl cuncnenus. Pa3BépHyTast 3amuch IENbIX U JpPOOHBIX YHCEN B MO3ULHMOHHON
cucreMe cuucieHus. CBOICTBa MO3WIIMOHHOM 3allMCH YMCNA: KOJMYECTBO LUGpP B 3aIlUCH,
MPU3HAK JEJIMMOCTH YHUCJIa HA OCHOBAaHUE CHCTEMbI CUHCIEHMs. AJTOPUTM IE€pPEBOJAA LIEIOr0
yuciaa U3 P-U4HOM cUCTEMbI CUMCIIEHHS B IECATUUHYIO. AJITOPUTM M€PEeBOAAa KOHEUHOU P-n4HOiM
IpoOH B JECATHUHYIO. AJITOPUTM IMEPEBOIA LEJNOr0 Yncia U3 JECATUYHON CUCTEMbl CUMCIICHUS
B P-nunyro. IlepeBon KoHeuHOW necsaTHYHOM ApoOH B P-munyro. J[BomuHasi, BOCbMEpUYHAs U
HIeCTHAIIaTEpUYHAsl CUCTEMbI CUHUCIICHUS, CBS3b MEXKIYy HUMU. Apu(pMeTHUYECKHe orepanuu B
MO3UIMOHHBIX CHCTEMAax CUUCIIEHHs. TpOWYHAs ypaBHOBELICHHAs CUCTEMAa CYMCIICHUS.
JIBOMUYHO-IECATUYHAS CUCTEMA CUUCIICHUSI.

Konuposanue tekcroB. Koaupoka ASCII. OpHobGaiiTHble KoaupoBkH. CraHAapT
UNICODE. Konupoka UTF-8. Omnpenenenne wuHpopmMannoHHOro oObEMA TEKCTOBBIX
COOOILEHUH.

KoaunpoBanue nzobpaxenuil. Onenka napopmannoHHoro od0béma rpaduyecKkux JaHHBIX
IpY 33JaHHBIX pa3pelleHud U TIyOMHe KoaupoBaHus LBeTa. L[BeroBble Mojenu. BexTopHoe
koaupoBanue. @opmatel rpadpuueckux gaitnon. TpéxmepHas rpapuka. OpakranabHas rpaduka.

KonupoBanue 3Byka. OrneHka HH(QOPMAMOHHOTO 00bEMA 3BYKOBBIX MJAHHBIX IIPH
3aJJaHHBIX YaCTOTE AUCKPETU3ALNH U Pa3psSIHOCTH KOJUPOBAHUSI.

Anrebpa noruku. Ilonstue BbicKasbiBaHMsA. Bbicka3bpiBaTenbHble (OPMBI (PEIUKATHI).
KBanTtops! cyiiecTBoBaHUs U BCEOOUTHOCTH.

Jlornueckue omnepanuu. Tabmuipsl ucTHHHOCTU. Jlornyeckue BbIpaxeHus. Jlornuyeckue
TokJecTBa. Jloka3aTenbCTBO JIOTMUECKUX TOXAECTB C TIOMOIIbIO TaOJHI] HMCTUHHOCTH.
Jlornueckue onepanuy 1 ONEpalvy HaJ MHOXKECTBAMH.

3aKoHBl anreOphl JIOTUKU. OKBHUBAJICHTHBIE MPEOOpa30BaHMs JIOTMYECKUX BBIPAKEHUI.
Jlornueckue ypaBHEHUs U CUCTEMBI YPABHECHUIA.

Jlornueckue (PyHKIMH. 3aBUCUMOCTh KOJIMYECTBA BO3MOXKHBIX JIOTMYECKUX (DYHKIHMI OT
KOJINYECTBA apryMeHTOB. [1oJIHbIE CHCTEMBI JIOTHYECKUX (PYyHKIIUH.



Kanonuueckne (opmbl norudeckux BbelpakeHuid. CoBepIIEHHBIC JU3BIOHKTUBHBIE U
KOHBIOHKTUBHBIC HOPMAJIbHBIE (DOPMBI, AITOPUTMBI UX TTOCTPOSHUS IO TaOIUIE HCTUHHOCTH.

Jlormueckue aneMeHTHl B cocTraBe kKommbroTepa. Tpurrep. Cymmarop. MHoropaspsaHsiit
cymmarop. IlocTpoeHue cxeM Ha JIOTHYECKMX »JJEMEHTaX MO 3aJaHHOMY JIOTUYECKOMY
BBIPAKEHUIO. 3aMKCh JIOTHUYECKOTO BBIPAXKEHHUS 10 JIOTHYECKOM cXeMme.

[IpencrapieHue HenbIX YUCEN B aMITH KOMITbioTepa. OTpaHMYEHHOCTh JAMana3oHa Yuces
Py OTPaHUYCHHM KOJIMYECTBa pa3psanoB. llepenmonmnenue pa3psaHoil ceTku. be33HakoBbie U
3HAKOBBIC IaHHBIC. 3HAKOBBIN OUT. JIBOMYHBIN JOMOJHUTEIBHBIA KOJI OTPUIIATEIbHBIX YUCE.

[ToGuToBbIe sOTHYEckHe orepauuu. Jlormueckuit, apuMeTHUECKUH W IHMKINYECKUN
casury. [Iudposanue ¢ momorbo MOOKUTOBOM ornepaiuu «uckaovaromee NJIN».

[IpeacraBieHre BEIIECTBEHHBIX YHCENI B MaMITH KOMIbIOTEpa. 3Hayamias 4actb W
MopsiIoK  ymcna. Jluama3oH 3HAYCHWH BEIIECTBEHHBIX 4Hcel. [IpoOiiemMbl  XpaHEHUs
BEIIIECTBCHHBIX YHUCEJ, CBS3aHHBIE C OrPaHUYCHUEM KOJWYECTBA pa3psioB. BrimogHeHue
OTIEpAIIMH C BEIIECTBEHHBIMH YHCIaMH, HAKOIIJICHUE OMTMOOK IIPH BBIYMCICHUSX.

AJITOPUTMBI M IPOTPAaMMHPOBAHHE

Omnpenenenre BO3MOXHBIX PE3yJbTaTOB PabOThl MPOCTEUIINX AJITOPUTMOB YIIPABICHUS
VCIIOJIHUTENIIMA UM BBIUMCIMTEIBHBIX aaropuTMoB. OmpelereHue HCXOAHBIX JAHHBIX, IPU
KOTOPBIX QJIFCOPUTM MOXKET JaTh TPEOYEeMbIil pe3yNbTar.

Otanbl pelleHus 3ajJad Ha KoMmibioTepe. VHCTpyMeHTalbHbIE CpEACTBA: TPAHCIATOP,
OTHNaAuuK, mupoduanpoBIMK. KoMmuisuus u uWHTEpHnpeTanus MporpaMM. BupTyanbHbie
MaIIUHBI.

WuterpupoBanHas cpeaa pa3padorku. Metonsl otnaaku mnporpamm. McmonbzoBanue
TpaccupoBOYHBIX Tabnui. OTiiagouHblii BbIBOJ. [lomaroBoe BbHIMOJIHEHHE MPOrpaMMbl. Touku
octaHoBa. [IpocMOTp 3HaU€HNI IEPEMEHHBIX.

Azpik mporpammupoBanust (Python, Java, C++, C#). Tunbl JaHHBIX: LEIOYUCIECHHBIE,
BELIECTBEHHBIE, CUMBOJIbHBIE, JIorHueckue. BerBnenus. Cnoxsble yciaoBus. LIUKIbI ¢ ycioBueMm.
[{uxnsl 1o epemMeHHoN. B3anMo3aMeHseMOCTh Pa3Iu4HbIX BUJIOB LIMKIOB. MIHBapuaHT nukia.
CocraBieHne UKIIA C HUCIIOJIB30BAHUEM 3apaHee ONPEASIEHHOTO MHBapUaHTa IUKJIA.

JoxymenTupoBanue nporpamm. Mcnonp3oBaHne KOMMeHTapueB. [1oaroroBka omucaHus
IIPOrpaMMbl U HHCTPYKLUU AJIS TIOJIb30BATEII.

AnroputMbl 00pabOTKH HaTypalbHBIX YMCEJ, 3allMCAaHHBIX B IO3ULHUOHHBIX CHUCTEMAax
CUMCIIEHUS: pa30ueHHe 3alucu 4Yuciaa Ha OTHeNbHble LUQPbI, HAXOXKAEHHE CYMMbl U
npou3BeIeHUs UPP, HAXOXKIEHNE MAKCUMAIbHOW (MUHUMAJIBHON ) TTU(PBI.

Haxoaenue Bcex MpOCTHIX YUCEN B 33JaHHOM Auana3oHe. [Ipeacrasnenue yucina B BUIE
Habopa MPOCThIX COMHOXKHUTENEH. ANTOPUTM OBICTPOTO BO3BE/IEHUS B CTEEHbD.

OO6paboTka JaHHBIX, XpaHAMxcs B (aiinax. TekcToBele U 1BOMUYHBIE (aiinbl. DaiinoBsie
nepeMeHHble ((aiinoBble ykazatenu). Urenue u3 ¢aiina. 3anuch B (aii.

Paz0Ouenue 3amaun Ha noazanauu. [loxmporpammsel (mpoueaypsl U ¢yHkmM). Pexypcus.
PexypcuBHble 00bekThl ((ppakrtainsl). PekypcuBHble mpouenypbl u QyHkiuu. Mcnomas3oBanue
CTEKa JJIs1 OpraHU3alMi PEKYPCUBHBIX BHI30BOB.

Hcnonp3oBanne craHmapTHOW OWMOIMOTEKH s3bIKa MporpamMmmupoBanus. [logkmtoueHue
O6MOIMOTEK MOAIPOTrpaMM CTOPOHHUX MPOM3BOAUTENCH. MOAYIbHBI NPUHIMIT TTOCTPOCHUS
MPOrPaMM.

Yucnennsle MeToabl. ToyHOe M NpUOIMKEHHOE pelieHus 3aaayd. UHcIeHHble METOJIbI
pellleHusT ypaBHEHUH: MeToja Tmepebopa, METOJ MOJIOBUHHOrO jeneHus. [IpubnmxénHoe
BBIYUCIICHUE JUTMH KPUBBIX. Bbruncienue riomaneid Guryp ¢ moMoIbio YUCIEHHBIX METO/I0B
(MeTon MPAMOYTOIBLHUKOB, MeTO T Tparnennid). [lonck Makcumyma (MUHHUMYMa) QYHKITUN OTHOM
IIEPEMEHHOI METOI0M IIOJIOBUHHOIO JIEJICHUS.



OO0paboTka CUMBOJIBHBIX JaHHBIX. BCTpoeHHBIE PYHKIIMH s3bIKA MTPOTPAMMUPOBAHUS TSI
00pabOTKH CHMBOJIBHBIX CTPOK. AJITOPUTMBI OOpPaOOTKM CHMBOJBHBIX CTPOK: MOJICUET
KOJIMYECTBA MOSBJICHUIA CHMBOJA B CTPOKE, pa30MEHHE CTPOKM HA CIIOBA IO MPOOEIBHBIM
CHUMBOJIaM, TIOHUCK MOJACTPOKH BHYTPH JaHHOM CTPOKH, 3aME€Ha HaWJCHHON MOJCTPOKU Ha
JIPYTYI0 cTpoKy. ['eHeparus BceX CIIOB B HEKOTOPOM and)aBUTE, yIOBJICTBOPSIIONIMX 33aJaHHBIM
orpanuueHusiM. [IpeoOpa3zoBanue yncina B CUMBOJIBHYIO CTPOKY U 00OpaTHO.

MaccuBbl M TIOCIEAOBATEIHHOCTH 4YHUCEN. BbluncieHue 0000IMEHHBIX XapaKTEPUCTHK
9JIEMEHTOB MaccuBa WJIM YKCJIOBOM MOCIEI0BAaTEIbHOCTH (CYMMBI, MPOU3BEACHUS, CPEIHErO
apuQMETHIECKOTO, MUHUMAIBHOTO W MAaKCHUMAIIbHOTO JJIEMEHTOB, KOJIHYECTBA JJIEMEHTOB,
YIIOBJIETBOPSIOUINX 3a/JaHHOMY YCJIOBHIO). JINHEHHBII MOUCK 3aJaHHOTO 3HAYEHUSI B MacCHBE.

CoptupoBka ojgHOMEpHOro Maccupa. [IpocTbie METO/bl COPTUPOBKU (METOJ IY3bIpbKa,
METO/]I BEIOOpA, COpTUPOBKA BcTaBkamu). CopTUpoBKa ciusiHUEeM. BbIcTpas copTHpoBKa MaccuBa
(amroput™ QuickSort). JIBOMYHBIN TOMCK B OTCOPTUPOBAHHOM MaCCHBE.

JIBymMepHBIE MacCHBBI (MaTpHUIlbl). AJTOPUTMBI 0OpaOOTKH ABYMEPHBIX MAaCCHUBOB:
3al0JIHEHHUE JIBYMEPHOTO YHCIIOBOIO MAacCHBa MO 3aJaHHBIM MpaBWJIaM, MOUCK 3JIEMEHTa B
JBYMEPHOM MAacCHBE, BHIYMCICHHNE MAaKCUMyMa (MUHUMYMa) U CYMMBI 3JIEMEHTOB JBYMEPHOTO
MaccHBa, IEPECTAHOBKA CTPOK U CTOJIOIIOB JIBYMEPHOI'O MaccHBa.

NudopManmoHHbIe TEXHOJIOTHH

TexcroBeiii mpouieccop. PenaktupoBanne u dpopmaruposanue. [Iposepka opdorpadun u
rpamMMatuku. CpencrtBa IMOMCKa M aBTO3aMEHBI B TEKCTOBOM Ipoleccope. Mcnoip3oBaHue
ctiwiield. CTpyKTypUpOBaHHbIE TEKCTOBbIE NOKyMEHThl. CHocku, oriaBineHue. KosuiekTuBHas
pabota ¢ JoKyMeHTaMu. IHCTpyMEHTHI pelieH3UpOBaHUs B TEKCTOBBIX Ipoueccopax. ObaauHble
cepBuckl. JlenoBas mepenucka. Pedepart. IlpaBmia nutrupoBaHuss UCTOYHUKOB B O(QOpMIICHUS
o6ubnmmorpaduueckux ccpuiok. OpopmiieHHe CIIUCKA JIUTEPATypbl. 3HAKOMCTBO C KOMIIBIOTEPHON
BEPCTKOM TekcTa. TexHHueckue cpeicTBa BBoja TekcTa. Crenuanu3upoBaHHBIE CpPEICTBa
pPENAKTUPOBAaHUS MAaTEMAaTHYECKUX TEKCTOB.

AHanu3 nanHbIX. OCHOBHBIE 33/]aUl aHaJIM3a JaHHBIX: IPOrHO3UPOBAHKE, KJIacCU(pHUKaIus,
KJIaCTEpU3allks, aHAJIN3 OTKJIOHeHuH. [locienoBaTenbHOCTD pEIIEHUs 3aad aHalIu3a JaHHBIX:
cOOp MEepBUYHBIX JaHHBIX, OUYMCTKA M OIIEHKAa KauyecTBa JAaHHBIX, BBIOOp W/WIM MOCTPOEHUE
MoJenu, npeoOpa3oBaHUE MAAaHHBIX, BHU3yalM3allUs JaHHBIX, WHTEpHpETalus pe3yJbTaToB.
[IporpaMMHBIE cpeicTBa U HHTEPHET-CEPBHUCHI Al OOpaOOTKM M MpEACTAaBIEHUS JAHHBIX.
Bonbime nanneie. MammnaHaoe oOyueHue. HTeuIeKTyaabHbIN aHaIu3 TaHHbIX.

AHaiu3 JaHHBIX C IMOMOUIbIO 3JIEKTPOHHBIX TaOnuI. BbruncieHue cymmbl, CpeaHETro
apupMeTHuecKoro, HaumOoNbLIer0 (HAUMEHBIIEr0) 3HAYEHUs JHana3oHa. BreruncieHnue
Kod(uIMeHTa KOPpEeIsSuu IBYX psIoB NaHHBIX. IlocTpoeHue cronOuaThiX, JMHEHYATHIX U
KpyroBeix auarpamm. [loctpoenue rpaduxos Gpynkuuil. [lonbop nuHumM TpeHaa, pemeHue 3aaa4d
MPOrHO3UPOBAHUS.

YucneHHoe pelleHue ypaBHEHHMH C MOMOIIbI0 Mojadopa mapamerpa. OnTtumuzanus Kak
MOWCK HAWIydllero pelleHuss B 3aJaHHbIX ycioBusx. lleneBas ¢yHKuus, orpaHuYeHUs.
JlokanbpHble W TJI00ANBHBIM MHUHMMYMBI 11esIeBOM (yHkuuu. PerneHue 3amad OonTHMM3ALUU C
MOMOIIBIO AJIEKTPOHHBIX TAOJIHUII.

11 KJIACC

Teopernyeckne 0CHOBbI HH(POPMATHKH
Teopernueckne mnoaxonpl K OLIEHKE KosMdecTBa HMH(pOpManuu. 3akoH aJJUTHUBHOCTU
uHpopmanuu. Popmyna Xapriu. Mapopmanus u BepositHocTs. Popmyna [lleHHOHA.



Anroputmsl cxatusi qaHHbX. Anroputm RLE. Anroputm Xaddmana. Anroputm LZW.
ANTOPUTMBI CKAaTHUA JAHHBIX C MOTEPSAMU. YMEHBIICHHE TJIYyOHHBl KOJUPOBAaHUS IIBETA.
OcnoBuble uzaen anroputmos cxarust JPEG, MP3.

CkopocTh mepenaud JaHHBIX. 3aBUCUMOCTb BPEMEHM IMepelayd OT MH()OPMAIMOHHOTO
00b€Ma MAaHHBIX M XApAaKTEPUCTHK KaHalla CBs3U. [IpUYMHBI BO3SHHUKHOBECHHS OIIMOOK IPU
nepenave AaHHbIX. Kopl, mo3BosonMe 00HAPYKUBATh U UCIPABIATH OMIMOKH, BO3HUKAIOIIUE
npu mnepenade AaHHbIX. Paccrosame Xommmara. KomupoBanme ¢ moBTopeHueM OuToB. Kombl
X3MMHMHTA.

Cuctembl. KoMmmoHeHTBl cucteMbl W UX B3auMmojeiictBue. CuCTeMHBIH 3PQeKT.
YnpasneHnue kak nH(GOpMamoHHbIN nporecc. OOpaTHas CBS3b.

Mogenu u  wmoaenupoBanue. Llens  MopenupoBanus. COOTBETCTBHE — MOJENH
MOJIETTUPYeMOMY OOBEKTY WJIM TpOIEecCy, Lear MoJenupoBaHus. Popmanusaiusi TpUKIaTHbIX
3a/1a4.

[IpencraBienue pe3ynbTaTOB MOACIUPOBAHUA B BUAC, YOOOHOM IS BOCIPHUSATHS
yenoBekoM. [ paduueckoe nmpeacTaBieHne TaHHBIX (CXEeMBbI, TAOIUIbI, TPadUKH).

I'padbi. OcHoBHble moHATHA. Buabl rpados. Omnucanue rpadoB € MOMOIIBIO MaTPHUI
CMEXHOCTH, BECOBBIX MAaTpHIl, CIIMCKOB CMEXKHOCTU. PelieHne anropuTMUYECKUX 3ajaad,
CBSI3aHHBIX C aHaJIM30M TpadoB (MOCTPOCHHUE ONTUMAIBHOIO IMYTH MEXAY BepIIMHaMH Tpada,
ONpeNieJICHue KOJIMYECTBA PA3JIMYHBIX MyTeHd MEXIy BepIIMHAMU OPUEHTHUPOBAHHOTO
aIMKJIMYECKOro rpada).

Hepesws. bunapnoe nepeso. [epebs nmoucka. CriocoObr o0xona nepesa. [Ipencrasnenue
apuMeTHUYeCKUX BBIPAXKEHUN B BHJE AepeBa. JIMCKpeTHblE WUIPHI JBYX HIPOKOB C IOJHOMN
undopmanuet. [locTpoeHue nepeBa mnepebopa BapHAHTOB, OINKMCAHHE CTpPATETMH WIPHI B
TabinyHON (hopme. BBIMTPHIIIHBIC ¥ MPOUTPHILITHBIC TO3UIMH. BHIUTPHIIIHBIE CTPATETHH.

CpencTBa HCKYCCTBEHHOT0 HHTEUIeKTa. CepBUCHI MAIIMHHOTO NIEPEBOA U PaCcIiO3HABAHMUS
ycTHOU peun. KorautuBHbIe cepBUCHL. neHTHUKALINMSA U TTOMCK H300pakeHUH, paclio3HaBaHKe
mun. CamooOyuyaromiecsi cucTeMbl. VCKYCCTBEHHBIM HHTEIUIEKT B KOMIIBIOTEPHBIX HIpax.
Hcnonp30BaHWe  METOJAOB  HCKYCCTBEHHOTO  HWHTEIJIEKTa B  OOYyYarOlIMX  CHCTEMax.
Hcnonp30BaHnEe METOJOB MCKYCCTBEHHOI'O HHTEIUIEKTa B poOOTOTeXHMKe. HTEepHeT Beliew.
[lepcniekTUBBI pa3BUTHSI KOMITBIOTEPHBIX MHTEIUIEKTYaIbHBIX cucTeM. HelipoHHbIE ceTu.

AJITOPUTMBI M IPOTPAMMHMPOBAHME

@opmann3anys MOHATUSA anroputma. MammHa TeIOpUHIa Kak yHUBEpCAlbHAs MOJENb
Bbrunciennil. Tezuc Yépua—Twropunra.

OrneHka CIOXXKHOCTH BbIYMCICHHNA. Bpemst paboThl 1 00BEM HCMONB3YeMON MaMsTH, UX
3aBHCHUMOCTh OT pa3Mepa HCXOAHbIX JaHHbIX. OIleHKa acCUMITOTUYECKOM CII0KHOCTH
QITOPUTMOB. AJTOPUTMBI MOJIMHOMHAIBHOHN cioxHOCTH. lepebopubie anroputmsl. [Tpumepst
Pa3IMYHBIX AJITOPUTMOB PEIICHUS OJHOM 3a7au, KOTOPbIE UMEIOT Pa3INYHYIO CIOKHOCTb.

[Touck mpPOCTBIX 4YMCENX B 3aJaHHOM JHAlla30HE C IIOMOIIBK AJITOPUTMa «PELIETO
DparocheHay.

MHoropa3psHble 1eJble YUCIa, 3a/1a4i JTUHHON apu(pMETHKH.

CnoBapu (accouuaTUBHbIE MacCHUBBI, OTOOpaxeHus). Xomi-rabmuubl. IlocTpoenue
aJ1(haBUTHO-4ACTOTHOTO CJIOBAps JJIsl 3a/IaHHOTO TEKCTa.

Crexu. AHanu3 MpaBWIBHOCTH CKOOOYHOTO BhIpakeHUs. Boruncnenue apudmernyeckoro
BBIPa)KEHUSI, 3alIMCAHHOTO B MOCT()UKCHOM hopme.

Ouepenu. Mcnonb30BaHue ouepenu A1l BpEMEHHOIO XPaHEHUS TaHHBIX.

Anroputmbl Ha Tpadax. [locTpoeHHe MHUHHUMAaIbHOI'O OCTOBHOTO J€peBa B3BEIICHHOTO
CBSI3HOTO HEOPUEHTHPOBAHHOro rpada. KoamuecTBo pasnnyHbIX MyTed MeX1y BepLUIMHAMU
OPUEHTHPOBAHHOTO AlIMKINYECKOro rpada. AIroputm JIeHKcTpsl.



HepeBbs. Peanusanus nepeBa ¢ MOMOIIBIO CCBUIOYHBIX CTPYKTYp. [[BonuHbIe (OMHApHBIC)
nepeBbsi. IlocTpoeHue nepeBa Ui 3aJaHHOTO apU(pMETUUYECKOIO BbIpaXkKeHUs. PexypcuBHbIE
alnropuTMel 00xona Aepesa. Mcnonabs3oBanue creka U ouepenu i 00xoa aepesa.

JluHamuueckoe NPOrpaMMHUPOBAHME KaK METOJ pEUICHMs 3aJad C COXPaHEHUEM
IIPOMEXYTOUHBIX  PE3yJbTAaTOB.  3aJaud, pellaeéMble C  IOMOIIbI  JUHAMHYECKOTO
IPOrpaMMHUPOBAHUS: BBIYUCICHUE PEKYPCUBHBIX (DYHKIMM, MOACUET KOJIMYECTBA BAapHUAHTOB,
3a/1a4l ONTUMHU3ALUH.

[Tonsatne 00 OOBEKTHO-OPUEHTHPOBAHHOM IpPOrpaMMHpOBaHUU. OOBEKTHI U KJIACCHI.
CoiicTBa n MeTO/1bI 00BeKTOB. OOBEKTHO-OpPUEHTUPOBAHHBIN aHanu3. Pa3paboTka nporpamm Ha
OCHOBE 00BEKTHO-OPHUEHTUPOBAHHOI'O NoAXoaa. HKancynsuus, Haciae10BaHue, oJIuMophu3M.

Cpenbl ObICTpOll pa3paboTku mporpamm. [IpoekTupoBanme uHTEpdeiica Moib30BaTENS.
Vcnonb30BaHue rOTOBBIX YIPaBIIEMBIX 3JIEMEHTOB JUI IOCTPOSHUsI HHTEepdeiica.

0O0630p s13b1KOB IporpamMmmupoBanus. [loHaTue o napagurmax nporpaMMHUPOBAHHUS.

NudopManoHHbIe TEXHOJIOTHH

Otanbl  KOMIBIOTEPHO-MAaTEMaTUYECKOIO  MOJEIMPOBAHUA:  IIOCTAHOBKA  3a/ayy,
pa3palboTKa MOJIENH, TECTUPOBAHUE MOJIENIN, KOMIIBIOTEPHBII KCIIEPUMEHT, aHAIN3 PE3yIbTaTOB
MOJIEJTUPOBAHUSI.

Juckpernszanuss Npu MaTreMaTUYECKOM MOJICIMPOBAHUM HENPEPBIBHBIX IPOLECCOB.
MogenupoBanue ABWXKEHUSA. MoJeaupoBaHHe OHOJIOTHYECKUX CHUCTEM. MaTremaTH4ecKue
MOJIeJIA B SKOHOMHUKE. BhIuncauTeIbHble SKCIEPUMEHTBI C MOJIEIISIMH.

OO0OpaboTka pe3yiabTaTOB J3KCHepUMEHTa. MeToj HauMeHbIMX KBajapaToB. OIleHKa
YHCIIOBBIX MapaMeTPOB MOJECTUPYEMBIX 00BEKTOB U MpoIleccoB. BoccTaHoBIEHNE 3aBUCUMOCTEH
10 pe3yJibTaTaM 3KCIIEPUMEHTA.

Beposarnoctasle Monenu. Meronsl Monte-Kapio. MMuTannoHHOE MOAEIUPOBAHUE.
CucreMbl MaccoBOro 00CITyKUBaHUS.

Tabnuunble (pensuuOHHBIE) 0a3bl NaHHBIX. Tabmuiia — mpeAcTaBIeHHE CBeIEeHUN 00
OJHOTHIHEBIX OoOBbekTax. Ilone, 3ammceh. Kimrou Tabmmipel. PaGoTa ¢ roroBoif 0a30i JaHHBIX.
3anonHenue 6a3bl naHHBIX. [lonck, COpTUPOBKA M (PHIIBTpAIHs JaHHBIX. 3allpOChl HA BBIOOPKY
JAaHHBIX. 3aIpOCHl ¢ TapaMeTpaMy. Berancisemsbie 1osis B 3apocax.

MHuorotrabnuunbie 6a3bl JaHHBIX. THUMBI CBs3el Mexay Tabnuuamu. BHemHuili kirou.
[lemocTHOCTH Ga3bl JAaHHBIX. 3aMPOCHI K MHOTOTAOIWYHBIM 0a3aM JTaHHBIX.

WNurepuer-npuiioxkenus. [IoHaTre o cepBepHON U KIMEHTCKOM 4YacTAX caira. TexHomorus
KJIMEHT — cepBep», €€ nocTonHCcTBa U HegocTaTku. OcHOBHI si3bika HTML 1 kackagHbIx TaOIuUIL
ctueit (CSS). Cuenapuu Ha si3b1ke JavaScript. @opmbl Ha BeO-CcTpaHHUIIE.

Pa3mernenune BeO-caiiToB. Ycimyra xocTuHTa. 3arpys3ka (aitioB Ha CaiT.

BBon m300pakeHU C HCIOJNB30BAHMEM DPA3NIUYHBIX IHU(PPOBBIX YCTPOUCTB (LU(PPOBBIX
¢doToanmapaToB U MHUKPOCKOIIOB, BUJEOKaMep, CKAaHEPOB U JIPYrux ycTpoicTB). I'padumyeckuit
penakrop. Paspemenne. Kaapuposanue. VcnpaBineHue mepcrneKkTHBBL. [ 'mcrorpamma.
Koppeknust ypoBHe#, koppekmusi 1Beta. OOecIBeUMBAHHE IBETHBIX H300pakeHWi. PeTys.
Pabora ¢ o6nactsmu. OUIBTPEI.

MHorocnoiiable n3oOpakeHusi. TexkcroBele ciou. Macka cios. Kananel. CoxpaHenue
BbIIeTIeHHOW oOmactu. [loaroroBka wimmocTpauuid 1ais  BeO-caiToB.  AHHMHpPOBaHHBIC
M300paxeHus.

Bextopnas rpaduka. [IpumutuBbel. M3mMeHeHHe mMmopsiika >JIeMEHTOB. BripaBHUBaHUE,
pactpenenenue. ['pynnupoBka. Kpupbie. @opmaTbl BEKTOPHBIX PHUCYHKOB. Mcmosib3oBaHUe
KOHTYpOB. Bekropuzanus pacTpoBBIX H300pakeHUI.

[IpuHIUITBI TOCTPOEHUS M PENAKTUPOBAHUS TPEXMEPHBIX Mojeseld. CeTOYHbIE MOJEIIH.
Marepuansl. MoaenupoBaHnre UCTOUYHUKOB OcBelleHus. Kamepbl. AJAIUTHBHBIE TEXHOJOTUU
(3D-tipunTeps). [ToHsTHE 0 BUPTYalbHON PEATBHOCTH U TOMOJIHEHHON pealbHOCTH.



IINTAHUPYEMMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
WH®OPMATHUKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA
(YIJIYBJIEHHBIU YPOBEHD)

JIMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE pE3yJbTaThl OTPAXKAIOT TOTOBHOCTh M CIIOCOOHOCTh  OOYyYaromuxcs
PYKOBOJICTBOBAThCSl  C(OOPMHPOBAHHOM  BHYTPEHHEH  IMO3WIMEH  JUYHOCTH, CHCTEMOMU
LEHHOCTHBIX  OpUEHTAIMii, TO3UTUBHBIX BHYTPEHHUX YyOEXKIEHUN, COOTBETCTBYIOIIUX
TPaIUIIMOHHBIM LEHHOCTSIM POCCUHCKOTO OOIIECTBa, pacIIMpEeHHE )KU3HEHHOTO OIBITA M OIbITa
NEeSTENIbHOCTH B TpOIecce peaju3aluu CpPeACTBAMU  y4eOHOro MpeaMeTa OCHOBHBIX
HaIpPaBJICHUH BOCIUTATEIbHON JEATEIIbHOCTH.

B pesynbrare usyueHuss mHGOpPMATUKU HA YPOBHE CpPEAHET0 OOIIET0 OOpa3oBaHHS Yy
oOyugaromerocst 0yayT chOpMHUPOBAHBI CIICAYIONINE JIMYHOCTHBIC PE3YIIbTATHI:

1) rpa:knaHCcKOro BOCIIMTAHUSA:

OCO3HAaHHME CBOMX KOHCTHTYLIIMOHHBIX IIpaB M OO0SM3aHHOCTEH, YBa)KEHHE 3aKOHA W
MIPABOIOPAZIKA, COOJIIOJICHUE OCHOBOIOJIATAIOIIUX HOPM HH(POPMAIIMOHHOTO IMpaBa U
nH(pOpMaIIMOHHOM 0€30MaCHOCTH;

TOTOBHOCTH MPOTUBOCTOSTH HACOJOTMHM SKCTPEeMH3Ma, HallMOHAIMW3Ma, KceHodoOuwu,
JUCKPUMHUHAIIMKA TI0 COIMAIBHBIM, PEIWTHO3HBIM, PAcOBBIM, HAIMOHAJILHBIM IIPU3HAKAM B
BUPTYaIbHOM IIPOCTPAHCTBE;

2) NaTPHOTHYECKOT0 BOCIIMTAHUS

[IEHHOCTHOE OTHOIIIEHHE K MCTOPHYECKOMY HacCJIeIuio, MoCcTWkeHusM Poccun B Hayke,
HUCKYCCTBE, TEXHOJIOTHSAX, TIOHUMAaHUE 3HA4YCHHWs WHPOPMATUKA KaK HAyKd B IKU3HU
COBPEMEHHOT0 00IIIeCTBa;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO MTOBECHHUS;

CIOCOOHOCTh OIICHWBATh CUTYAIMIO W NMPHHUMATh OCO3HAHHBIE PEUICHHS, OPUEHTHPYSICH
Ha MOpaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHclie B ceTd VHTEpHET;

4) 3cTeTHYeCKOro BOCIIMTAHMSA:

ACTETUYECKOE OTHOIICHHWE K MUPY, BKIIOYas OSCTETHKY HAYYHOTO M TEXHUYECKOTO
TBOPYECTBA;

CIIOCOOHOCTh BOCHPUHUMATh PAa3IMYHBIC BHUIBI HCKYCCTBA, B TOM YHCIE OCHOBAaHHOTO Ha
WCIIOJIb30BaHUN MH(POPMAITMOHHBIX TEXHOJIOTHIA,

5) pu3uuecKoro BOCIMTAHMA:

c(hOpMUPOBAHHOCTH 3JI0POBOTO U  0Oe30macHOTO o0pa3a JKU3HH, OTBETCTBEHHOTO
OTHOILIEHHSI K CBOEMY 3/I0pPOBbIO, B TOM YHCIE 3a CUET coOIroeHusT TpeOoBaHUI Oe3o0macHoi
9KCIUTyaTaIlid CPEACTB HH(POPMAIIMOHHBIX M KOMMYHHUKAITMOHHBIX TEXHOJIOTHH;

6) TPy10BOT0 BOCIUTAHUS

TOTOBHOCTH K aKTHBHOM JIEITEITFHOCTH TEXHOJIOTUIECKON M COIMAIbHON HAMPaBIEHHOCTH,
CIIOCOOHOCTh ~ MHUIIMMPOBATh, TUIAHUPOBATH W CAMOCTOSITENIBHO — BBIMOJHATH — TaKyHO
NesITeTbHOCTD;

uHTEpeCc K cdepaM mpodeccuoHAIbHON AESITeNTbHOCTH, CBA3aHHBIM C WH(OPMATHUKOH,
MPOrpaMMUPOBAHUEM U MH(MOPMAIMOHHBIMH TEXHOJOTHSMH, OCHOBAHHBIMHU Ha JOCTHXKEHHUSIX
HaykKu WHGOPMATUKH W HAYYHO-TEXHHUYECKOTO MPOrpecca, YMEHHE COBEPIIATh OCO3HAHHBIN
BBIOOp Oymyiei mpodeccu 1 peain30BhIBaTh COOCTBEHHBIC KU3HCHHBIC TIJIAHBI,

TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHUIO M CaMOOOPa30BAaHHUIO HAa MPOTSHKECHUM BCEH
KHU3HU;



7) IKOJIOTHYECKOT0 BOCTUTAHUS

OCO3HaHHUE IIIO0ATBLHOTO XapaKTepa YKOJIOTHUECKUX MPOOJIeM U MyTeH UX PEIICHUs, B TOM
quCIIe ¢ y4ETOM BO3MOXKHOCTEH HH(POPMAIIMOHHO-KOMMYHUKAIIHOHHBIX TEXHOJIOTHH;

8) HeHHOCTH HAYYHOT'O TIO3HAHMS:

C(OPMUPOBAHHOCTH ~MHPOBO33PEHHSI, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHsI HAyKH, JOCTH)KEHHSM HAyYHO-TEXHHYECKOTO Mporpecca U OOLIECTBEHHOW MPaKTHUKH,
3a CuéT TOHUMaHHUA POJIU WH(POPMAIMOHHBIX PECYPCOB, MH(POPMALMOHHBIX IPOLECCOB U
MH()OPMAIIMOHHBIX TEXHOJIOTHH B YCIOBHSX LU(POBOIl TpaHChOpManuu MHOTHX cep >KHU3HU
COBPEMEHHOT'0 00IIeCTBa;

OCO3HAHWE [[EHHOCTU HAYYHOH JeATEeIBHOCTH, FOTOBHOCTh OCYLICCTBISTH MPOCKTHYIO U
HCCICA0BATCIILCKYIO ACATCIIBHOCTD HHAUBUAYAJIbHO U B I'PYIIIIC.

B mpoumecce JOCTHXKEHUsSI JIMYHOCTHBIX PE3YJIbTATOB OCBOCHHUS IIPOrPaMMbl 110
uHpopMaTuke Yy  OOYyYalOIIMXCS  COBEPLICHCTBYETCS  SMOLMOHAIBHBIA  HHTEIJIEKT,
Hpeaonararmmi copMupoOBaHHOCTS:

CaMOpEryJIHpPOBaHNS, BKJIIOYAIOIIETO CaMOKOHTPOJIb, yYMEHHE NPUHUMATh
OTBETCTBEHHOCTh 32 CBOE IOBEJCHHUE, CIIOCOOHOCTh aIanTHPOBATBCS K OMOIMOHAIBHBIM
HN3MCHCHUAM U IPOABJIATH FI/I6KOCTI), OBITE OTKPLITHIM HOBOMY;

BHYTPCHHEH MOTHBAIMH, BKJIIOYAIOUICH CTPEMIICHHE K JOCTIKCHUIO IEIH U YCIexy,
ONTUMU3M, NHUIIUATHUBHOCTb, YMCHUC HeﬁCTBOBaTb, HUCXOoOs U3 CBOUX BO3MO)KHOCT€I>1;

IMITIATUH, BKIIOYAIOIICH CIIOCOOHOCTh TOHMMATh AYMOLUOHAIBHOE COCTOSIHUE JPYTHX,
YUUTBIBATE €TO0 IIpHU OCYWICCTBJICHHNN KOMMYHUKAIIWH, CIIOCOOHOCTH K COYYBCTBHUIO U
COIEPEKUBAHUIO;

COIIMAJIBHBIX HABBIKOB, BKIIIOYAIOIIINX CIIOCOOHOCTD BBICTpaMBAaTb OTHOLICHUA C APYIHMMU
JIFOJIbMH, 3200TUTHCS, IPOSIBIISATh HHTEPEC U Pa3peIiaTh KOHPIUKTEL.

METANPEIMETHBIE PE3YJIBTATHI

B pesynbrare uzyueHus umHGOpPMATUKU HA YPOBHE CpPEAHETO OOMIETO OOpa3oBaHHS Yy
obOyuvaromerocs OyayT copMUpOBaHBI MeETalpeAMETHBIE PE3YJIbTAaThl, OTpPaXEHHBIE B
VHHUBEpPCATbHBIX YUE€OHBIX NEHCTBHUSAX, a UMEHHO: MO3HaBaTellbHbIE YHUBEpCAIbHBIE yueOHBIC
JNeHCTBUS, KOMMYHMKAaTHUBHBIE  yHUBEpCAJbHblE  yuyeOHbIE  JIEHCTBUSA,  PpEryJSITUBHbIC
YHHUBEpCaIbHbIe yueOHbIE IeUCTBUS, COBMECTHAS JESTEbHOCTD.

ITo3naBaTenbHBIC YHHBeEPCAJIbHbIC Y4eOHbIC NeHCTBHUS

1) 6a3oBble JIOrHYecKHe AeiCTBUSA:

CaMOCTOSTENIbHO (HOPMYJIHUPOBaTh W aKTyaIHM3UpPOBaTh MPOOJIEeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

YCTaHABJIMBATb CyHIGCTBGHHBIfI IMPU3HAK WJIKM OCHOBAaHUWA OJId CPABHCHUA, KJ'IaCCI/ICbI/IKaI_[I/II/I
1 0000IIEeHMS;

OTIPENIETISATh eI JACSITEIIbHOCTH, 33/1aBaTh MapaMeTPhl U KPUTEPUHU UX TIOCTHKEHUS;

BBISIBJIAITh 3aKOHOMEPHOCTU U TPOTUBOPEUHS B PACCMATPUBAEMBIX SIBIICHUSIX;

pa3pabaThIBaTh IUIaH PEIICHUs MPOOJIEMBI ¢ YUETOM aHaIM3a UMEIOIINXCS MaTepUaTbHbIX
Y HEMaTepHUaAIbHBIX PECYPCOB;

BHOCHUTh KOPPEKTHBBI B JESATEIHHOCTh, OIICHUBATh COOTBETCTBHE PE3YJIHTATOB IIEIISM,
OLICHUBATb PUCKU HOCJIGI[CTBI/Iﬁ JACATCIIbHOCTH,

KOOPJIMHUPOBATh W BBIMOJHATH pabdOTy B YCIOBUAX PEATHHOTO, BUPTYAJIbHOTO U
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHS;

pPa3BUBATh KPEaTUBHOE MBIIIUICHHUE TTPU PEIICHUH KU3HEHHBIX TTPOOJIEM.



2) 0a30BblIe HCCJIeN0BaTEIbCKHE 1eHCTBUS:

BJIaACTh HABBIKAMHU y‘I€6HO-HCCH€IIOBaT€HBCKOﬁ 148 HpOCKTHOﬁ ACATCIIbHOCTH, HaBbIKaMH
paspernieHus: IpoosieM, CIIOCOOHOCTHI0O U TOTOBHOCTHIO K CaMOCTOSATEILHOMY IMOUCKY METOJIOB
pemeHI/m HpaKTquCKHX 3ajJa4, HpI/IMeHeHI/IIO paSJII/I‘-IHLIX MCTOAOB ITIO3HAHUA,

OBJIQJICTh BHJIAMH JICATCIBHOCTH IO IOJYYEHHIO HOBOTO 3HAHHUSA, €ro HWHTEPIpPETAIHH,
IpeoOpa3oBaHNI0 M IPUMEHEHUIO B DPA3IMUHBIX YYEOHBIX CHUTyallUsX, B TOM YHCIE IIPU
CO3JIJaHUHU YYEOHBIX U COITUATBHBIX IPOCKTOB;

GbopMUpPOBaHHE HAYYHOTO THUIA MBIIUICHHUS, BIIAJCHHEC HAYYHOW TEPMHHOJIOTHUEH,
KJIIOYEBBIMM ITOHITUSAMU U METOJAMHU;

CTaBUTh W (HOPMYIHPOBATH COOCTBEHHBIE 3a/1a4yd B 0Opa30BaTEIbHON JACATEIHLHOCTH U
JKU3HEHHBIX CUTYaIIHIX;

BBISIBJIIATH HpI/I‘-II/IHHO-CJIeIICTBeHHI)Ie CBA3U U aKTyaJH/ISI/IpOBaTI) 3aﬂaqy, BBIABUT'ATHb
TUNoTe3y €€ pelleHHs, HaXxOAUTh AapryMEHTHhI IS JO0Ka3aTelbCTBA CBOMX YTBEPXKIACHUU,
3a/1aBaTh apaMeTPhl U KPUTEPUH PEILICHUS;

AQHAIM3UPOBATH MOJTYUYCHHBIE B XO/I€ PEIICHUS 3a]a4l Pe3yIbTaThl, KDUTHUECKU OIICHUBATh
nux [[OCTOBCpHOCTI), HpOFHOSI/IpOBaTI) N3MCHCHHUEC B HOBBIX yCJIOBI/IﬂX;

JIaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

OCYIIECTBIISITh I1I€JICHAIIPABICHHBIN TONCK MEPEeHOCa CPEACTB U CIOCOOOB JIEHCTBHS B
npoecCHOHANBHYIO Cpey;

HepeHOCI/ITB 3HAHUA B H03HaBaT€JH)HyIO 158 HpaKTI/ILICCKyIO 06JIaCTI/I KUBHECACATCIIbHOCTH,

WHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeH;

BbIABUI'aThb HOBBIC HJCH, HpeI[JIaFaTI) OpI/IFI/IHaJII)HI)IC IIoAXOAbl H pemeHHs{, CTaBUTHh
po0OJIeMBI U 3a/1a4H, JOMYCKAIOUINe aTbTePHATUBHBIC PEIICHUS.

3) padora ¢ nnpopmManmeii:

BJIaACTb HAaBbIKaMW  IMOJYYCHHUIA I/IH(l)OpMaHI/II/I N3 HCTOYHHMKOB pPa3HbIX THIIOB,
CaMOCTOSITENIbHO ~ OCYILECTBJISATh  MOMCK, aHalU3, CUCTEMAaTH3alMI0 W HMHTEPIPETaLUIo
MH(pOpMallUU Pa3InYHBIX BUJIOB U (OPM MPEICTABICHUS;

CO3/1aBaTh TEKCThI B Pa3JIMUHBIX (hopMaTax ¢ yu€TOM Ha3HAYEeHUs MHPOPMALIUU U 1IeNIeBOH
ayJIUTOPUH, BBIOMPAs ONTUMAIIbHYIO (OpPMY MPEICTAaBICHUS U BU3yaIu3aluu;

OLIEHUBATh JTOCTOBEPHOCTh, JIETUTUMHOCTh MH(pOpPMALMU, €€ COOTBETCTBHE MPABOBBIM U
MOpPaJIbHO-ITHYECKIM HOpMaM;

UCMOJIb30BaTh CPEACTBAa HMH(POPMALMOHHBIX M KOMMYHUKALMOHHBIX TEXHOJIOTHUI B
PCIICHMU KOTHUTUBHBIX, KOMMYHUKATUBHBIX W OPraHU3allMOHHBIX 3aJa4d C CO6J'[IOI[CHI/ICM
TpeOOBaHUIN IPrOHOMHKH, TEXHUKU O€30MaCHOCTH, TUTHEHBI, PecypcocOepekeH s, TPaBOBBIX U
ATUYECKUX HOPM, HOPM HH(OPMALIMOHHOW O€301MacHOCTH;

BJIAJ€Th HaBbIKAMM paclo3HaBaHWs M 3alMThl  HMH(pOpMAMM, HWHOOPMALUOHHON
0€30MacHOCTH JIUYHOCTH.

KoMMyHuKaTHBHBIE YHMBepCcaIbHbIe yueOHbIe AeiicTBUSA

1) oOmenue:

OCYIIECTBIISITh KOMMYHHUKAIIMH BO BCeX cpepax KU3HU;

pacro3HaBaTh HeBepOaJbHbIE CpPEJCTBA OOIICHMS, MOHMMATh 3HAUYEHHUE COLHAJIBHBIX
3HAKOB, PAaCIIO3HABATh MPEINOCHUTKNA KOH(DIUKTHBIX CUTYAIlMi U YMETh CMSATYaTh KOH(JIUKTEI,

BJIQJIETh PA3IMYHBIMH CIOcO0aMu OOIIEHUS U B3aUMOJCHCTBUS, apryMEHTUPOBAHHO BECTH
JIAaJIor;

pa3BEPHYTO U JIOTHYHO U3J1araTh CBOIO TOUKY 3pEHUSI.



2) coBMeCTHaAl eSITeJIbHOCTD:

IIOHUMAaTh U UCII0JIb30BaTh IPEUMYILECTBA KOMaHIHOW U UHIUBHyaIbHON paboThI;

BBIOMPATh TEMATUKY U METOJbl COBMECTHBIX ACWUCTBUI C y4y€TOM OOIIMX WHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 4ICHA KOJUIEKTHBA,

IIPUHUMATh L€ COBMECTHOW JEATEIIBHOCTH, OpPraHU30BBIBATH U KOOPAMHHUPOBATH
JEUCTBUSA 1O €€ TOCTUKEHUIO: COCTABIIATh

IUIaH JICUCTBHUM, pacmpeiensTb poidd C Y4ETOM MHEHUH YYaCTHUKOB, OOCYXIaTh
pe3yiabTaThl COBMECTHON pabOThI;

OLICHUBATh Ka4eCTBO CBOETO BKJIA/Ia M KAXJIOTO YYaCTHHKA KOMaHJbl B OOIIUN pe3yiabTar
10 Pa3pabOTaHHBIM KPUTEPUSIM;

IIpelaraTb HOBBIE IPOEKThI, OLEHUBATh MJEU C IO3ULUU HOBU3HBI, OPUTHHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYLIECTBIIATh IIO3UTHBHOE CTPATErM4YECKOE IIOBEACHUE B PA3JIUYHBIX CUTYaLMsX,
HPOSIBJIATH TBOPUECTBO U BOOOPAKEHHE, ObITh HHUIIMATHBHBIM.

PerJ'[ﬂTI/IBHbIe YHUBEPCAJTBHBLIC yqeﬁﬂme JeiCcTBUS

1) camoopranu3anus:

CaMOCTOSITENIbHO OCYIIECTBJIATH II03HABATEJIbHYIO JESATEIbHOCTb, BBISBIATH IPOOJIEMBI,
CTaBUTh U (OPMYJIUPOBaTH COOCTBEHHBIE 3aJa4dM B O0Opa30BaTENbHOW JESATEIBHOCTH U
JKU3HEHHBIX CUTYaLMsIX;

CaMOCTOSITENIbHO COCTABJIATh IJIaH PEUICHUs MPOOJIEMBI C YyU4ETOM HMMEIOLIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIIOYTEHUN;

JIaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacmupsATh paMKH y4eOHOT0 MpeAMETa Ha OCHOBE JINYHBIX MPEAIOYTEHHIH;

JieNaTh OCO3HAaHHBIN BBIOODP, apryMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTH 3a PEILICHUE;

OLICHUBATh IPUOOPETEHHBIN OIIBIT;

CHOCcOOCTBOBaTh (hOPMUPOBAHUIO M MPOSIBICHUIO MIMPOKOH 3pYIUIMM B Pa3HBIX 00JacTsX
3HaHWUH, TOCTOSTHHO MOBBILIATh CBOM 00Pa30BaTENbHBIN U KYJIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JIaBaTh OLIEHKY HOBBIM CHTYyalllsM, BHOCHTH KOPPEKTHBBI B JEATEIBHOCTb, OLICHUBATH
COOTBETCTBUE PE3YJILTATOB LIEIISIM;

BJIa/IETh HABBIKAMU TO3HABATEIbHON pedieKCHN KaK OCO3HAHUSI COBEPILAEMBIX NEHCTBUH U
MBICJIUTENBHBIX MPOIECCOB, UX PE3Yy/IbTaTOB M OCHOBAHUM; MCMOJIb30BaTh NPUEMBI pedieKCuu
JUTSL OLIEHKU CUTYaI[H, BHIOOpAa BEPHOTO PEIICHMUS;

OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PEIICHHUS [10 UX CHUKCHUIO;

IIPUHUMATh MOTUBBI U apTyMEHTBI APYTUX IPU aHATU3€ PE3YJIbTATOB IEATEIBHOCTH.

3) npuHATHA ce0s M APYrux:

MPUHUMATH ceOsl, MOHUMasi CBOM HEJIOCTaTKU U IOCTOMHCTBA;

IIPUHUMATh MOTHBBI U apIYMEHTBI JPYTUX IIPU aHAJIU3E PE3YNIbTATOB AEATEIbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OIINOKY;

pa3BUBaTh CIOCOOHOCTH MOHUMATh MHUP C IMO3ULMU APYrOro YeIOBeKa.



HNPEAMETHBIE PE3YJIbTATbBI

B mpouecce wu3ydenuss kypca uHpopmartuku  yriuyOnéHHoro ypoBHsié 10
Kacce o0y4aroumucs Oy1yT JOCTUTHYTHI CIEAYIOLIUE MPEAMETHBIC Pe3yIbTaThl:

BJIaZICHUE TPEACTABICHUSIMA O POJM WH(POPMAIMM U CBS3aHHBIX C HEH IPOIECCOB B
OpUpojie, TEXHUKE U OOIIecTBE, MOHATUAMHU «HH(POpPMAIUL), «HH()OPMAIMOHHBIA MPOLIECCY,
«CHUCTEMa», «KOMIIOHEHTBI CHCTEMBI», «CHCTeMHBIH 3(dexT», «uH(OopMannOHHAs CHUCTEMay,
«cHUCTEeMa yIPaBICHUNY;

BJIAJICHHE METOJaMu TIoucKa uHpopManuu B ceTu VIHTEpHET, yMEHHE KPHUTHYECKU
OLIEHUBATh WH(POPMAIINIO, TIOTYUYEHHYIO U3 ceTh VHTepHeT;

YMCHHE XapaKTCpU30BaATb OobIINE JaHHBIC, IIPUBOAUTHL IIPUMCPbI HMCTOYHHUKOB HX
MOJIYYCHHA W HaIpaBJICHUA HCIIOJIb30BaHUSA, YMCHHUC KJIaCCI/I(i)I/IIII/IpOBaTL OCHOBHBIC 3aJa4yu
aHaJIM3a JaHHBIX (HpOFHOSI/IpOBaHI/Ie, KJ'IaCCI/I(bI/IKaI_II/IH, KiIacTepu3anusa, aHalln3 OTKHOHGHHﬁ),
MMOHUMAThb NOCJICAOBATCIBHOCTL PCHICHUA 3ada4 aHaIM3a OaHHBIX: C60p IEPBUYHBIX OAHHBIX,
O4YHMCTKa U OLCHKa Kad€CTBa AAaHHBIX, BBI60p n/uau IMOCTPOCHHUEC MOJICIIN, npeo6pa30BaHHe
JaHHBIX, BU3yaJIn3allud JaHHBIX, HHTCPHIPCTALUA PE3YIIbTATOB,

MOHMMAaHUE OCHOBHBIX MPUHIIMIIOB YCTPOWCTBA M (PYHKIIMOHUPOBAHUS COBPEMEHHBIX
CTallMOHAPHBIX M  MOOWJIBHBIX KOMIIBIOTEPOB, TEHACHIIMN pPa3BUTHUA KOMIIBIOTEPHBIX
TEXHOJIOTHI;

BJIaJCHUEC HaBbIKaMHU pa6OTLI C OICpallMOHHBIMH CHCTCMAaMH, OCHOBHBIMHU BHUJIAMH
nporpaMMHOTO obecrnieucHUs AJI pCHICHU A y‘le6HLIX 3aaay 110 BBI6paHH01>i CricnyajirM3alu,

HaJIMYue MPEJCTaBICHUNH O KOMIIBIOTEPHBIX CETAX M MX POJU B COBPEMEHHOM MHDE, O
0a30BbIX NMPHUHLUIAX OPraHM3alUU U (DYHKIIMOHMPOBAHUS KOMIBIOTEPHBIX ceTel, 00 00Immx
NPUHIUNAX pa3pabOTKU U QYHKIIMOHUPOBAHUS HHTEPHET-TIPHIIOKEHHIA;

NOHUMaHMUEe yrpo3 MH(OPMAIMOHHON 0€30MacHOCTH, UCIOJIb30BaHUE METOJIOB M CPE/ICTB
INPOTUBOACUCTBUS ATHUM yrpo3aMm, coONIofeHHe Mep Oe30MacHOCTH, MPeIOoTBpaLatoIINX
HE3aKOHHOE paclpOCTpaHEHHE IEePCOHAIBHBIX JaHHBIX, COONIO/IeHHEe TpeOOBaHUN TEXHUKHU
0€30MacHOCTH U TMTHUEHBI IPU padoTe ¢ KOMIBIOTEPAMHU U JAPYTUMHU KOMIIOHEHTAMU IIU(PPOBOTO
OKpY)KEHHsI, NMOHMMaHHE IPABOBBIX OCHOB HCIOJIb30BAHUS KOMIBIOTEPHBIX MporpaMM, 0a3
JAHHBIX U paboThl B ceTH HTEepHET;

IMMOHUMAaHHUEC OCHOBHBLIX MPUHOUIIOB AUCKPETHU3allWU Ppa3JINdHbBIX BH/0B I/IH(l)OpMaHI/II/I,
YMCHHUC OIPCACIIATH I/IH(I)OpMaI_[I/IOHHHﬁ 00BEM TCKCTOBBIX, rpa(bnqecm/lx " 3BYKOBBIX JaHHBIX
IIpU 3aJaHHBIX IMapaMeTpax JUCKPECTU3AlUU, YMCHUC OMPEACIIATE CPEAHIOO CKOPOCTh MEpeaavyun
JaHHBIX, OOCHHUBATb U3MCHCHUC BPCMCHU TMIEPCAAYN ITPU U3MCHCHHUU I/IH(I)OpMaLII/IOHHOFO 00BéMa
JAaHHBIX U XapaKTCPUCTUK KaHaJIa CBA3U;

YMCHHUE HCIOJB30BATH IIPpHU PCUHICHUH 3aaad CBOMCTBaA HO3HHI/IOHHOI>'I 3alluCH 4YHCCII,
AJIropuT™Ma MOCTPOCHUA 3allMCH 4YuCJia B MO3UIIMOHHON CHCTeME CUMCICHHS C 3aJaHHBIM
OCHOBAHHMEM M IMOCTPOCHUA YUCTIA IO CTPOKE, CO)Iep)KaIHefI 3aITMCh ATOTO YHCHa B HO3UIMOHHOMN
CUCTCMC CUHCJICHUA C 3aJaHHBIM OCHOBAHUECM, YMCHUC BLIIIOJIHATDH apI/I(I)MCTI/I‘-IeCKI/IC onepannuu
B MMO3UIIMOHHBIX CUCTCEMaX CUUCIICHUA,

YMEHHE BBINOJHATH MPEOOpa30BaHMs JIOTMUECKUX BBIPAKEHHUM, HCIONb3YysS 3aKOHbI
anreOpbl  JIOTUKW, YMEHHE CTPOHUTH JIOTUYECKOE BBIPAKEHUE B JIUIBIOHKTHUBHOW U



KOHBIOHKTHBHOM HOpMalbHBIX (opMax Mo 3agaHHON TaOMuIle WCTHHHOCTH, MCCIIEOBATh
00/1aCTh MCTMHHOCTH BBICKA3bIBAHMs, COJEPKAIIEro IE€PEeMEHHbIEC, pELIaTh HECJIOKHbIE
JIOTUYECKHE YPAaBHEHHUS U CUCTEMBI YPaBHEHU;

IOHUMaHHe Oa30BbIX AITOPUTMOB OOPAaOOTKM YMCIOBOW M TEKCTOBOM HH(popManuu
(3anMch uyMcen B IMO3ULMOHHOM CUCTEME CUMCIIEHMS, HAXOXKICHHE BCEX IPOCTHIX YHUCENI B
3aJJaHHOM JiMana3oHe, 00padoTKa MHOTOpa3psiHbIX LEJbIX YMCEN, aHAIU3 CUMBOJIBHBIX CTPOK U
JIpYIHUX), aIrOPUTMOB IOMCKA U COPTHUPOBKH, YMEHHE ONPEIENATH CIOKHOCTb HM3Y4aeMbIX B
Kypce ©0a30BbIX a@JIrOPUTMOB (CyMMHPOBAaHHE 3JEMEHTOB MacCHBa, COPTUPOBKAa MAacCHUBa,
nepeOOpHbIE ANTOPUTMBI, ABOUYHBIA MOUCK) M MPUBOAUTH MPUMEPHI HECKOJIBKUX AJITOPUTMOB
Pa3HOM CJI0KHOCTH IS PELICHUS OJHOM 3aJa4H;

BJIaZICHUE YHUBEPCAIBHBIM SI3BIKOM IPOrpaMMHUpPOBaHUs BbICOKOro ypoBHs (Python, Java,
C++, C#), npencraBieHUsIMM O 0a30BbIX THIAX JaHHBIX M CTPYKTypaxX [JaHHBIX, YMEHHE
UCIIOJIb30BATh OCHOBHBIC YIPABISIOIINE KOHCTPYKLIMH, YMEHHE OCYLICCTBIISATh aHAJIM3
NPEUIOKEHHON MPOTpaMMBbI: OIPENENATh Pe3yabTaThl PabOTHl MPOTPaMMBI TPU  33JaHHBIX
UCXOJHBIX JaHHBIX, ONpPENCNATh, NPH KAKUX HCXOJHBIX JaHHBIX BO3MOXKHO ITOJy4EeHUE
yKa3aHHBIX PE3yJbTAaTOB, BBIBIATH JAHHBIE, KOTOPHIE MOTYT MPHBECTH K OMHUOKEe B padboTe
POTPaMMBI, (POPMYITHUPOBATH MPEUIOKEHUS 110 YITYUIICHUIO TPOrPAMMHOTO KOJIa;

yYMEHHE CO3]aBaTh CTPYKTYPUPOBAHHBIC TEKCTOBBIC JOKYMEHTHI M J€MOHCTpPAI[HOHHBIC
MaTepHajbl C HCIOJIb30BAHUEM BO3MOXKHOCTEH COBPEMEHHBIX IPOTPAMMHBIX CpPEACTB U
00JIauHbIX CEPBHCOB;

YMEHHUE HCIOJIB30BATh 3JICKTPOHHbIC TAOIHIIBI IS aHAIIM3a, IPEICTABICHHS U 00paboTKH
JAHHBIX (BKJIOYas BBIYMCICHHE CYMMBI, CpPEIHEr0 apu(pMETUYeCKOro, HauOOJbIIEro M
HAaUMEHBIIIET0 3HAYEHUH, pellleHne YPaBHEHU, BBIOOP ONTUMAJIBHOTO pEIIeHus, 10A00p JIMHUU
TpeH/1a, pelIeHne 3a/1a4 MPOTHO3UPOBAHUA).

B  npomecce wu3yueHuss Kypca UHPOpMAaTUKKH  yriyOnéHHoro  ypoBHsi 6 11
Knacce o0y4yaromuMucs OyyT JOCTUTHYTHI CIIEAYIOIINE IPEAMETHBIE PE3YJIbTaThI:

YMEHUE CTPOUTh HEPABHOMEPHBIE KOJbI, JOIYCKAKOUIUE OJHO3HAYHOE ACKOAMPOBAHHE
cooOuieHnit (npeuKCHbIe KOJAbI), MCMHOJb30BATH IMPOCTEHIINE KOJbI, KOTOpPbIE IO3BOJIIOT
oOHapyXHUBaTh U UCIPABJIATH OMIMOKU MpHU Nepeade JaHHbBIX, CTPOUTH KOJ, 00eCcTIeYnBaIOLINI
HalMEHBIIYI0 BO3MOXKHYIO CPEIHIOI JUIMHY COOOIIEHHs NMPH M3BECTHOM 4YacTOTe CHMBOJIOB,
HOSICHATH NPUHLHUIIBI PA0OTHI MPOCTHIX AITOPUTMOB CXKaTHs JAHHBIX;

YMEHHUE pelIaTh AJITOPUTMUYECKHE 3aJaud, CBsS3aHHbIE C aHAIUW30M rpadoB (3amaun
MOCTPOCHUS ONTHUMAJIBHOTO IMYTH MEXIy BepUIMHaMHu rpada, ONpelesieHus KOJIMYecTBa
pa3IMYHBIX TMyTeHd MeXJy BEepIIMHAMH OPUEHTHPOBAHHOIO alMKIMYEeCKOro rpada), ymMeHue
WCIIOJIB30BaTh JIEPEBbsl IIPU aAHAIM3€ M TOCTPOCHUM KOJOB W I IPEICTaBICHUS
apu(QMeTUYECKUX BBIPAXKEHHM, NMPU pElIeHUH 3a7ay MOMCKAa U COPTUPOBKH, YMEHHE CTPOUTh
JIepeBO WIPbl 1O 3aJ@aHHOMY alTOpPUTMY, pa3padarbiBaTb M OOOCHOBBIBATh BBIUTPBILIHYIO
CTPATETHIO UTPHI;

yMeHue pa3pabaThiBaTh U PeaM30BbIBATh B BUE MPOrpaMM 0a30BbI€ aJrOPUTMbI, yMEHHE
WCIIOJIB30BaTh B IIpOrpamMMax JaHHbIE Pa3IMYHBIX THUIOB C Y4ETOM OIPAHMYEHHMM Ha JUana3oH
UX BO3MOXHBIX 3HAUEHUH, MPUMEHATh IMPHU PEUICHUH 33734 CTPYKTYpHl JAaHHBIX (CIHMCKH,
CJIOBapHu, CTEKH, O4YEpelIH, JIepeBbs), MHCIOJIb30BaTh 0a30BbIE ONEpallMM CO CTPYKTYpamu
JAHHBIX, IPUMEHATh CTaHJIAPTHBIE U COOCTBEHHBIC MOANPOrpaMMBI U 00paOOTKU YHCIOBBIX
JAHHBIX M CHUMBOJBHBIX CTpPOK, HCIOJb30BAaTh MpHU pa3paboTKe mporpaMM OuOIMOTEKH
HOJANPOTrpaMM, 3HaTh (YHKUIMOHAJIbHBIE BO3MOXXHOCTH WHCTPYMEHTAIBHBIX CPEICTB CpEIlb



pa3paboTKH, YMEHHE HCIIONb30BaTh CPEJICTBA OTJIAAKHU MPOrPaMM B Cpejie MPOrpaMMHUPOBaHUS,
YMEHME JOKYMEHTHUPOBAThH [IPOrPAMMBI;

YMCHHUE CO3aaBaThb Be6-CTpaHI/H_[BI;

BJIQJICHUE OCHOBHBIMH CBEJICHUSMU O 0a3ax JaHHBIX, UX CTPYKTYpe, CPEACTBAX CO3TAHMS U
paboTHl C HUMH, YMEHHUE UCIIOJIH30BaTh TaOJIMYHbIE (PEISAIMOHHbBIE) 0a3bl TAHHBIX (COCTABIATH
3ampockl B 0a3ax JaHHBIX, BHITOJIHATH COPTUPOBKY M IMOUCK 3amKceil B 0a3e JaHHBIX, HAIIOJIHATh
pa3paboTaHHyIO 0a3y JaHHBIX) U CIPABOYHBIC CHCTEMBI;

YMEHHE HCIOJIb30BaTh KOMIBIOTEPHO-MAaTEeMAaTUYECKUE MOJIETH JJI aHain3a OObEKTOB U
poIeccoB:  (HOpMyIHpOBaTH I1€dh MOJCITUPOBAHUS, BBINOJIHATL AaHAIU3 PE3YyIbTATOB,
MOJIyUEHHBIX B XOJ€ MOJCIMPOBAHUSA, OLEHUBATh COOTBETCTBHE MOJEIH MOACIUPYEMOMY
00BEKTY UITH MPOIIeCCy, MPEACTABIATh PE3YIbTAThl MOJICTUPOBAHUS B HATJISIAHOM BUJIE;

YMEHHE OPraHMW30BbIBATh JIMYHOE HH(DOPMALMOHHOE MPOCTPAHCTBO C HCIHOJIB30BaHUEM
Pa3IUYHBIX CPEACTB IMU(PPOBBIX TEXHOJOTHUH, TOHUMAHUE BO3MOXHOCTEH U(POBBIX CEPBHCOB
rOCYJapPCTBEHHBIX YCIYT, IUGPOBBIX 00Pa30BATEIBHBIX CEPBHUCOB;

NOHMMAaHHE OCHOBHBIX IPHHILUIIOB PaOOTHI, BO3MOXXHOCTEH M OTpaHUUYCHUS] PUMEHEHHS
TEXHOJIOTUI MCKYCCTBEHHOTO HMHTEIUIEKTa B PA3JIMYHBIX O0JACTAX, HAMYME MPEICTABICHUH O
Kpyre pemaeMbIX 3afad MallMHHOTO OO0ydeHHs (pacrmo3HaBaHUs, KIacCU(PHUKAIUU |
NPOTHO3UPOBAHMSA) HAJTMYUE TPEICTABICHUI 00 UCIIOIB30BAaHUN MH(POPMAIIMOHHBIX TEXHOJIOTHMA
B Pa3NIUYHBIX MPO(EeCCHOHANBHBIX cepax.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIIACC
Ne HaumeHoBaHue pa3/iejioB U TEM MPOTrPAMMBbI KoJsun4yecTBo 4acoB JaekTpoHHbIe (HU(POBHIE)
n/n Beero| Kontp. | [TpakTuu. o0pa3oBaTe/ibHbIE PeCypchl
padoTbl| padoThI

Paszgea 1. lndpoBasi rpaMOTHOCTD

1.1 |KommbroTep - yHUBEpCaIbHOE YCTPOMCTBO 00pabOTKU JaHHBIX 6

1.2 |IIporpamMmHOe oOecrieueHne 6

1.3 |KoMmmbloTepHBIE CETH 5

1.4 |UudopmannoHHas 6e301acCHOCTh 7 2

Wroro no pazneny 24

Pa3nes 2. Teopernueckue 0CHOBbI HH(POPMATHKH

2.1 |IIpencraBnenue MHPOPMALIMU B KOMIIbIOTEPE 19 2

2.2 |OcHOBBI anreOpsl JIOTUKU 14 1

2.3 |KomnbroTtepHas apudmeTnka 7 1

Hroro 1o pasnery 40

Pa3zpnen 3. AllroputMbl 1 IporpaMMHUpOBaHKE

3.1 |[BBenenue B mporpaMMHpOBaHHE 16 0.5

3.2 |BcromorarenbHble alTOPUTMBI 8 2




Ne HaumeHoBaHue pa3jiejioB H TeM NPOrpPaMMbl KoanyectBo yacoB DJieKTpoHHbIe (1uppoBbIE)
n/n Beero| Kontp. | [TpakTuu. o0pa3oBaTe/ibHbIE PeCypchl
padoTbl| padoThI

3.3 |YucieHHBIE METOBI 5 3

3.4 |Anroput™mbl 00pabOTKH CHMBOJIBHBIX TAHHBIX 5 1

3.5 |Anroputmsl 00pabOTKH MacCHBOB 10 3.5

Uroro no pazgeny 44

Pa3nen 4. UndopmanmoHHbIe TEXHOJIOTUH

4.1 |O06paboTKa TEKCTOBBIX TOKYMEHTOB 6 2.5

4.2 | Auanu3 qaHHbIX 8 3

Hroro no pasneny 14

Pe3epBHOE Bpems 14

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 0 21.5




11 KUIIACC

Ne HaumeHoBaHue pa3/iejioB M TEM NPOTrPAMMBbI KoJsun4yecTBOo 4acoB dueKkTpoHHbIE (LM (POBbLIE)
n/n Beero KouTp. TMpakTuy. o0pa3oBaTe/bHbIC PecypChl
padoThI padoThbI
Paszgea 1. TeopeTuueckue 0CHOBbI HH(POPMATHKH
1.1 |Huadopmanus u uHGOPMAITHOHHBIC TTPOLIECCHI 10 2.5
1.2 MopenupoBanue 8 2
Hroro o pazneny 18
Paznen 2. AJIropuT™MbI M IPOrpaMMHpPOBaHUE
2.1 |DneMeHTHI TEOPUH ATTOPUTMOB 6 1
2.2  |ANTOPUTMBI U CTPYKTYPHI JAHHBIX 28 10
2.3 |OcHOBBI 00BEKTHO-OPUEHTHPOBAHHOTO MTPOIPAMMHUPOBAHUS 16 4.5
Hroro no paszneny 50
Pa3nes 3. UndopmManoHHbIe TEXHOJIOTHU
3.1 |KommbloTepHO-MaTeMaTHYeCKOe MOAETHUPOBAHNE 8 2
3.2 basrer gaHHBIX 10 4
3.3 |Beb-caiithr 14 4
3.4  |KommbroTepHas rpaduka 8 3.5
35 3D-MoenupoBanue 8 3
Hroro 1o pasneny 48
PezepBHOE Bpemst 20
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 0 36.5




INIOYPOYHOE IIJIAHUPOBAHHUE

10 KUIACC
Ne Tema ypoka KounvecTBo 4yacoB Hara DJIeKTPOHHbIE
n/n Bcero| Konrp. |IIpakTny.| M3Y1eHNH ungpossre
pa6oTsl| paoThi o0pa3oBaTe/bHbIE
pecypchbl
1 |TpeboBanus TeXxHUKH 0€30MACHOCTU M TUTHEHBI U padoTe ¢ KomnbploTepamu| 1 02.09.25
U IpyTUMU KOMIIOHEHTaMH LIU(PPOBOTO OKPYKEHUS T
2 [TpuHIUIIBI paOOTHI KOMITBIOTEPOB M KOMITBIOTEPHBIX CHUCTEM 1 03.09.25
3 |OOMeH maHHBIMHU C TIOMOIIBIO MKWH. KOHTPOJIIephl BHEITHUX YCTPOMCTB 1 04.09.25
4 | ABTOMaTH4YeCcKO€ BBIIIOJIHEHUE IPOTPaMMbI TPOLIECCOPOM 1 05.09.25
5 |OmneparuBHas, TOCTOSHHAS U JIOJITOBpeMeHHas mamsTh. KoHTposiepsl 1 09.09.25
BHEIIHUX yCTPOMCTB. IIpsimoii nocTym k namsatu T
CoBpeMeHHbIE KOMITbIOTEPHbIE TEXHOJIOTUI 10.09.25
7 |IIporpammHOe obecrieueHne KOMIBIOTEPOB, KOMIIBIOTEPHBIX CUCTEM U 11.09.25
MOOUJIBHBIX YCTPONCTB T
8 |CucremHoe mporpamMmmHoe obecriedenre. OnepanuoHHbIe CHCTEMBI 1 12.09.25
9 | Vrwmutel. Jlpaiiepsl ycrpoiicTs. [lapamiensHoe mporpaMMUpOBaHUE 1 16.09.25
10 |MHCcTamisauus v ASMHCTAUIALUS TPOrPaMMHOTO 00eCTIeueHUS 1 17.09.25
11 |®daiinossle cucteMbl. [IpuHIUIBI pa3MeleHns 1 IMEHOBaHUS (aiiioB B 1 18.09.25
noaroBpeMeHHol nmamsaTy. [abmons! 1u1st onucanus rpym (aiios o
12 |3akonomatenbcTBO Poccuiickoit deepariv B 00JIaCTH MPOTPAMMHOTO 1 19.09.25
o0ecreyeHus ¥ JTaHHBIX R
13 |IIpuHIUTBI MOCTPOCHUS U allapaTHbIE KOMIIOHEHTHI KOMITBIOTEPHBIX CETEH. 1 93.09.25
CeteBble MPOTOKOJIBI e
14 |Cetp UnTEepHET 24.09.25
15 |Pa3nenenue IP-cetn Ha noaceTy ¢ MOMOIBIO MACOK ITOJACETEN 25.09.25
16 |CereBoe aAMUHUCTPUPOBAHUE 26.09.25




Ne Tema ypoka KoJsun4yecTBOo 4acoB Hara JIeKTPOHHbIE
n/n Bcero| Kontp. |IIpakTuy,| 13Y"1eHHHA ungpossIe
paBoTh| PaBoThHI oOpa3oBaTe/ibHbIE
pecypcsl
17 |Bunsl gestenpHoctu B cetu MHTepHET. CepBuCch MHTEpHETA. 1 30.09.25
I'ocynapcTBeHHBIE 3JIEKTPOHHBIE CEPBUCHI U YCIIYTH o
18 |HUudopmannonHas 6€30MaCHOCTb 1 01.10.25
19 |BpenoHocHBIE TPOrpaMMHOE 00ECIIEYCHUE M METOIbI OOPHOBI C HUM 1 02.10.25
20 |IIpakTtuueckas paboTta 1o reme "AHTUBHPYCHBIE IPOTPaMMbI” 1 1 03.10.25
21 |Opranusanus JMYHOTO apXuBa HHpopManuu. PesepBHoe KonmupoBaHue. 1 07.10.25
[TaponbHas 3amuyTa apxuBa o
22 |lludpoBaHue TaHHBIX 1 08.10.25
23 | Anroputm mudpoBanus RSA. Creranorpadus 1 09.10.25
24 |TIpakTrueckas padora no teme "llndposanne naHHbIX" 1 1 10.10.25
25 |Hndopmarus, nanuele U 3HaHusA. HbOpMaIMOHHbIE POIIECCHl B PUPOJIE, 1 14.10.25
TEXHHUKE 1 00111eCTBE o
26 |HenpepbsIBHBIC M TUCKPETHBIC BEIMYMHBI U CUTHAIBL. HeoOxomumocTh 1
JUCKpETH3alMy HHPOPMAaLIUK, ITpeTHa3HAu€HHOM JUTsl XpaHeHUs, Tiepeiaun U 15.10.25
00paboTKH B HU(POBBIX CUCTEMAX
27 |/IBonuHOE KOoIUpOBaHHE. PaBHOMEpHBIE 1 HEPAaBHOMEPHBIE KOJIBI. 1
JlexoaupoBaHue COOOIICHHH, 3aTTUCAHHBIX C TTOMOIIBIO HEPABHOMEPHBIX 16.10.25
KOZIOB
28 |Ycnosue ®ano. [TocTtpoeHne 0HO3HAYHO JEKOIUPYEMbIX KOJIOB € OMOIIbo | 1 17.10.25
nepesa. 'pad An. A. Mapkoga o
29 |EnuHUIEI H3MepeHus KomdecTBa HHPopMaruu. AnpaBUTHBIA TOIX0]T K 1 21.10.5
OLIEHKE KOJINYeCTBa UH(OpMAIIH T
30 |Cucremsl cuncieHus 22.10.25
31 |IlepeBon uncen U3 OJHON CUCTEMBI CUUCIICHHS B IPYTYIO 23.10.25
32 |/lBonuHas, BOCbMEpUYHAS U IIECTHAAATEPUYHAS CUCTEMBI CUUCIICHUS, CBS3b 24.10.25




Ne Tema ypoka KoJsun4yecTBOo 4acoB Hara JIeKTPOHHbIE
n/n Bcero| Kontp. |IIpakTuy,| 13Y"1eHHHA ungpossIe
paBoTh| PaBoThHI oOpa3oBaTe/ibHbIE
pecypchbl
MEX1y HUMH
33 |/lBouuHasi, BOCbMEpHYHAs U IIECTHAAIIATEPUYHAs CUCTEMbI CUUCTICHUS, CBsI3b | 1 04.11.25
MEXIy HUMH T
34 | JIBonuHast, BOCbMEpHYHAs U MIECTHAIATEPHUYHAS CUCTEMbI CUMCICHHS, CBS3b | 1 05.11.25
MEXy HUMH —
35 |Apudmernueckue onepay B MO3UIUOHHBIX CUCTEMaX CUUCIICHUS 1 06.11.25
36 |TpouuHas ypaBHOBEIICHHAS] CUCTEMA CUMCIICHUS 1 07.11.25
37 |lBoWYHO-JECITHYHAS CUCTEMAa CUHCIICHUS 1 11.11.25
38 |KommpoBaHue TEKCTOB 1 12.11.25
39 |PactpoBoe koaupoBaHue U300paxeHUi 1 13.11.25
40 |IIpakTudeckas pabota mo Teme "Jluckperusanus rpadpuyueckoit magopmarmu’ | 1 1 14.11.25
41 |IlBeroBsle Moaenu. BekropHoe koaupoBanue. @opmarsl (haitios. 1 18.11.25
TpéxmepHas rpapuka. @pakranpHas rpadpuka o
42 | KomupoBanue 3Byka. OneHka HH(QOPMaIMOHHOTO 00bEMa 3BYKOBBIX JJAHHBIX 1 19.11.25
NIPY 33JJaHHBIX YaCTOTE TUCKPETU3AIMH U Pa3psTHOCTH KOIUPOBAHHS T
43 |IIpakTudeckas padota mo Teme "J{uckpeTusanus 3ByKOBOH HHpopMaIum'" 1 1 20.11.25
44 | OcHOBBI anreOphl JOTUKH 1 21.11.25
45 |Jlormueckue oneparuu. TabIUIIBI UCTUHHOCTH 1 24.11.25
46 |Jlormueckue BeIpaxkeHus. Jlormaeckue ToxaecTBa. Jloka3aTenbCcTBO 1 25 11.95
JIOTMYECKUX TOXKIECTB C MOMOILBIO TaOJIHIl HCTUHHOCTH T
47 |IIpakTuueckas pabota o teme «IlocTpoeHne u aHanu3 TabIUL HCTUHHOCTU 1 1 26.11.25
B TaOJIMIHOM TIPOIECCOPEN T
48 |Jloruueckue omnepanuy 1 onepaluy HajJl MHOKECTBaMU 27.11.25
49 |Jlormdeckue ornepanyu U OTepaIi HaJl MHOXECTBAMHU 01.12.25




Ne Tema ypoka KoJsun4yecTBOo 4acoB Hara JIeKTPOHHbIE
n/n Bcero| Kontp. |IIpakTuy,| 13Y"1eHHHA ungpossIe
paBoTh| PaBoThHI oOpa3oBaTe/ibHbIE
pecypcsl
50 |3akoHbI aJIreOphI JIOTHKHA. DKBUBAJICHTHBIC ITPEOOpPa30BaHUsI IOTHUYECKUX 1 02.12.25
BBIPAXEHUI T
51 |Jlornueckue ypaBHEHUS U CUCTEMbI YpaBHEHUM 03.12.25.
52 |Jlornueckue GyHKIUU. 3aBUCUMOCTh KOJTUYECTBA BOZMOYKHBIX JIOTHYECKHIX
(GyHKIMHI OT KoJInyecTBa apryMeHTOB. [1osiHbIE cuCTEMBI TOrMUYECKUX 04.12.25
byHKIMi
53 |Kanonuueckue popmbl JOruuecKux BoipakeHuid. CoBepiIeHHbIC 1
JM3BIOHKTHBHBIE U KOHBIOHKTUBHBIE HOPMAaJIbHBIE (DOPMBI, aITOPUTMBI HX 08.12.25
MOCTPOCHHUS IO TaOJINIIE UCTUHHOCTH
54 |Jloruueckue >IEMEHTHI B COCTaBe KOMITBIOTEpA 09.12.25
55 |Tpurrep. Cymmarop. MHOropa3psiiHblii cyMMaTop 10.12.25
56 |ITocTpoeHue cxeM Ha JJOTHYECKUX AJIEMEHTAaX. 3aluch JIOTHIECKOTO 11.12.25
BBIPAXKCHUS 110 JIOTHYECKOH cXeme T
57 |MuUKpPOCXEMBI U TEXHOJIOTHS UX MPOU3BOJICTBA 15.12.25
58 |IIpencraBieHue LeNbIX YUCEN B HAMITH KOMIbioTepa. OrpaHUYeHHOCTh
JIMaIla30Ha yucel PYU OTPaHUYEHUH KOIMYecTBa pa3psAnoB. [lepenonnenne 16.12.25
pa3psIAHON CETKU
59 |be33HakoBbIC M 3HAKOBBIC JaHHBIC. 3HAKOBBIN OUT. J[BONYHBII 1 17.12.25
JIOTIOJTHATEBHBIN KO/ OTPHUIATEIIBHBIX YHCEIT T
60 |IloOuToBBIE JIOTHUYECKHE oreparuy. Jlorudeckuid, apupMeTHIecKuil U 1 18.12.95
UKJINYECKUHN CIBUTH —
61 |LludpoBanue c MOMOIIBIO0 TOOUTOBOM orepanuy «uckiouaromniee NI 22.12.25
62 |IIpencraBineHue U XpaHEHUE B MAMATH KOMIIbIOTEpa BELIECTBEHHBIX YUCET 23.12.25
63 |BsimonHeHUE onepalnii ¢ BeMEeCTBEHHBIMUA YU CIIaMH, HAKOTUJICHUE OITHOOK 24.12.25
IIPU BBIYUCIICHUAX o
64 |IIpakTnueckas pabota no Teme «M3ydeHne nopa3psaIHOro MaIIMHHOTO 1 1 25.12.25




Ne Tema ypoka KoJsun4yecTBOo 4acoB Hara JIeKTPOHHbIE
n/n Bcero| Kontp. |IIpakTuy,| 13Y"1eHHHA ungpossIe
paBoTh| PaBoThHI oOpa3oBaTe/ibHbIE
pecypchbl
MPEJICTABICHHUS LIETIBIX U BELIECTBEHHBIX YHCEID)
65 |AHaIu3 aIrOPUTMOB 29.12.25
66 |Dramsl penieHus 3a1a4d Ha KOMIbIoTepe. IHCTpyMeHTalbHbIE CPE/ICTBA! 30.12.95
TPAHCIATOP, OTIAAYUK, TPOPUITHPOBIIUK o
67 |Cpena nporpamMupoBaHusi. KOMOWIAIUS 1 HHTEPIPETALNS IPOTPAMM. 1
Buptyansnsie MmamuHbl. IHTErpupoBanHas cpeaa pa3padoTKu
68 [(Meroabl OTJIAJIKK MPOTPaMM 1
69 |Tumbl nepeMeHHBIX B S3bIKE MPOTPAMMHUPOBAHUS 1
70 |OGpaboTKa HeNbIX Ynuces 1
71 |O6paboTKka BEUIECTBEHHBIX YUCEI 1
72 | CmyuaifHble U TICEBIOCTyYaiHbIE YHCTIa 1
73 |BerBnenus. CioXHbBIE yCIOBHS 1
74 |Llukisl ¢ ycinoBueM 1
75 |Llukmasl o nepeMeHHOM. B3anMo3aMeHs1eMOCTh pa3IMuHbIX BUOB LIUKIIOB 1
76 |Ob6paboTka HATYpaJIbHBIX YHCEIl C UCIIOIH30BAHUEM LIUKIIOB 1
77 |HaxoxmeHue BceX MPOCTBIX YKCEN B 33/IaHHOM nuana3oHe [Ipaktuueckas 1 0.5
pabota o Teme «Pemenne 3a1a4 METOA0M repedopar
78 |HBapmaHT nuKIa 1
79 | JokyMeHTHpOBaHHE MTPOrpamMM 1
80 |OO6paboTka JaHHBIX, XpaHAILUXcs B ¢aitnax 1
81 |Pa3Ouenue 3amaun Ha moa3agayun 1
82 |Hcnonbp3oBaHue CTaHIAPTHON OMOTMOTEKH SI3bIKAa TPOrPAMMUPOBAHUS. 1
[Tonkmtouenue OUOIMOTEK MOAMPOrPaMM CTOPOHHUX MPOU3BOAUTENEH
83 |[Tommporpammsl (Tiporieaypsl U () YHKITHH) 1




Ne Tema ypoka KoJsun4yecTBOo 4acoB Hara JIeKTPOHHbIE
n/n Bcero| Kontp. |IIpakTuy,| 13Y"1eHHHA ungpossIe
paBoTh| PaBoThHI oOpa3oBaTe/ibHbIE
pecypchbl
84 |IToxmporpammsl (TIpoueaypsl U () YHKIIHH) 1
85 |[Ipaktmueckas padota o Teme "Pa3paboTka moamporpamMm" 1
86 |Pexypcus. PexypcuBHble 00beKTHI ((pakTaiibl). PekypcruBHBIE MPOLIETyphl
U Qynkiuu. Vcnonap3oBaHne cTeka sl OpraHu3alii PEeKYPCUBHBIX BHI30BOB
87 |IIpakTuueckas pabora o Teme "PexypcuBHbIE moamporpamMma!" 1 1
88 |MoaynpHBIM IPUHIIKIT IOCTPOCHUSI IPOTPAMM 1
89 |YwuciieHHbIE METOIBI 1
90 |IIpakTtuueckas paboTa o reme «UucieHHOE pelIeHne ypaBHEHUN» 1 1
91 |Hcnonp3oBaHUE IUCKPETU3ALUU B BEIYUCIUTEIBHBIX 3a/1a4aX 1
92 |IIpakTrueckas padota o Teme «[IpubImKkEHHOE BRIYMCICHNUE JITHH KPUBBIX 1 1
U miomaneit puryp»
93 |IIpakTtnueckas padora no teme «llorck MakcuMyma (MUHUMYMa) (pYHKITUI 1
94 |O6paboTKa CUMBOJIBHBIX JIaHHBIX. AJITOPUTMbI 00Pa0OTKH CUMBOJIBHBIX
CTPOK: TMOACYET KOJINYECTBA MOSBICHUN CHMBOJIA B CTPOKE
95 | AaropuTmbl 00paObOTKH CHMBOJIBHBIX CTPOK: pa30HMeHHe CTPOKH Ha CIIOBA IO 1
poOeIbHBIM CHMBOJIAM
96 |AaTropuTMBI 00PAOOTKH CHMBOJIEHBIX CTPOK: MTOUCK MOJCTPOKH BHYTPH 1
JTAHHOM CTPOKU; 3aMeHa HalJIeHHOH MOACTPOKU Ha APYTYIO CTPOKY
97 |Ilpaktuueckas pabota o reme "OOpaboTKa CTPOK C UCTIOTB30BAHUEM 1 1
p p |y |y
GyHKIMI cTaHgapTHOM OMOINOTEKH SI3bIKa MPOTrpaMMHUPOBaHUS"
98 |I'enepammsi cJIOB B 3a/ITaHHOM aJihaBUTE 1
99 |MaccuBbl 1 TIOCIIeIOBATEIBHOCTH YHcel. [IpakTudeckas paboTa 1mo reme 0.5
"3anonHenue MmaccuBa'
100 [O606mEHHBIE XapaKTEPUCTHKH MaCCHBA 1
101 |JIunHeliHbIN MOKCK 3aJaHHOTO 3HaYeHUs B MaccuBe. [IpakTudeckas pabora 1o 0.5




Ne Tema ypoka KoJsun4yecTBOo 4acoB Hara JIeKTPOHHbIE
n/n Bcero| Kontp. |IIpakTuy,| 13Y"1eHHHA ungpossIe
paBoTh| PaBoThHI oOpa3oBaTe/ibHbIE
pecypchbl
TeMe "JIMHENHEIN MONCK 3aJaHHOr0 3HaUYeHUs B Maccuse"
102 |IIpakTtuueckas padota mo Teme "[lonck MUHUMAaTBHOTO (MAaKCHMAJIBHOTO) 1 1
3JIEMEHTA B YHCJIOBOM MaccuBe"
103 |CopTupoBKa OJHOMEPHOTO MaccuBa. [IpocThie METOABI COPTUPOBKH. 1 0.5
[TpakTrueckas pabota mo Teme "IIpocTbie METOIBI COPTUPOBKU MaccuBa"
104 |CoptupoBka cnusiHueM. boicTpas copTupoBKa MaccuBa (aIrOpUTM 1 0.5
QuickSort). IIpakTrueckas padbora no Teme "bpicTpas copTupoBKa MaccuBa'
105 | /IBonuHbIi MOMCK B OTCOPTUPOBAaHHOM MaccuBe. [IpakTuyeckas pabora mo 1 0.5
teme "JIBonuHbIN TOMCK"
106 |/IBymepHBbIE MaCCHBBI (MaTpPHUIIBI) 1
107 | Anroput™bl 06pabOTKH MaTpPUIY 1
108 |Pemenue 3amay aHanm3a JaHHBIX 1
109 |CpencTBa TeKCTOBOIO Ipoleccopa 1
110 |KomnbroTepHast BEpCTKA TEKCTa 1
111 |IIpaktuyeckas paborta no Teme "BépcTka JOKYMEHTOB C MaTeMaTHYECKUMHU 1 1
dopmynamu"
112 |MHCTpYMEHTHI pelieH3UPOBAHMUS
113 (IIpakTuyeckas pabora o Teme "MHOrocTpaHUYHbIE JOKYMEHTHI" 1
114 {O6naunsie cepBuchl. KomtektuBHas pabota ¢ fokyMeHTamu. [IpakTuyeckast 0.5
pabota no Teme "KonnektuBHas padoTa ¢ JOKyMeHTaMu'"
115 | Ananus manubeix. bosbiine qaHnbie 1
116 |MamuaHOE 00ydUeHue 1
117 | AHanu3 TaHHBIX C TIOMOIIBIO JIEKTPOHHBIX TAOJIHI] 1
118 |IIpakTuyeckas paboTa o TemMe "AHaIN3 JaHHBIX C IOMOIIBIO 3JIEKTPOHHBIX 1 1

Tabyum"”




Ne
n/n

Tema ypoka

KoanyecTBo 4acosB

Bcero

Kontp.
padoThI

IIpakTHy.
padoThbI

JlaTa
U3y4eHus

JIeKTPOHHbIE
nudposeie
oOpa3oBaTe/ibHbIE

pecypchbl

119

[Toctpoenue rpadukoB pyukmuii. [IpakTudeckas padora mo reme "HarnsgHoe
MPE/ICTABJICHUE PE3YIbTATOB CTATUCTUUYECKOM 00pabOTKH TaHHBIX B BUJE
JarpamMmm cpeAcTBaMH peAaKTopa 3JIEKTPOHHBIX TaOIuIl"

0.5

120

JIvunuu tpenna. [Ipakriueckas padora no reme "IlogOop auHUM TpeHa,
IIPOrHO3UpOBaHUE"

0.5

121

[Ton6op nmapametpa. [IpakTudeckast padota mo Teme "UnCICHHOE pElICHHE
YpaBHEHHMI ¢ TIOMOIIBIO 1Mo00pa nmapamerpa”

0.5

122

OntuMu3anus Kak MOMCK HaWIy4lIero PelieH s B 3aJaHHbIX YCIOBHSIX.
[TpakTrdeckast pabota mo Teme "Perienne 3a1a4 ONTUMHU3AIUHI C IIOMOIIBIO
3JICKTPOHHBIX TabIHUII"

0.5

123

PesepBHOE Bpems

124

PesepBHOE Bpems

125

PesepBHOE Bpems

126

PesepBHOE Bpems

127

Pe3sepBHOE BpeMms

128

PesepBHOE BpeMms

129

PesepBHOE Bpems

130

PesepBHOE Bpems

131

Pe3epBHOE Bpems

132

Pe3epBHOE Bpems

133

Pe3epBHOE Bpems

134

Pe3epBHOE Bpems

135

Pe3epBHOE Bpemst

136

PesepBHOE Bpems

RlRrlr|lRrRrr|Rr[RP|Rr|Rr|RP|R]|R,|F

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

21.5




11 KJIACC

Ne Tema ypoka Kosmn4ecTBo 4acos Hara DJIeKTPOHHbIE
n/n Bcero| Konrp. Mpakruy, | M3YHeHHE unpposbie
paﬁOTbI paﬁon 06pa3OBaTeJ'lebIe
pecypcbl
1  |KomnuectBo HH(MOPMAIIUH 1 02.09.25
2 | AITOPUTMBI CIKATHUS TAHHBIX 1 03.09.25
3 |Anropurm Xaddmana 1 04.09.25
4 |TlpakTuyeckas padota o teme "CkaThe JaHHBIX C TOMOIIBIO aIrOPUTMA 1 1 05.09.25
Xaddpmana" e
5 |Ausroputm LZW 1 09.09.25
6 | AnroputMbl ckaTHs TaHHBIX ¢ oTepsiMu. [IpakTudeckas paboTa o Teme 1 0.5 10.09.25
"CykaTue naHHbIX ¢ norepsimu (anroputmsl JPEG, MP3)" R
7 |CkopocCTh Tiepeiaun JaHHBIX 1 11.09.25
8  |I[TomexoycTONYMBBIC KOBI 1 12.09.25
9  |IIpaktuyeckas pabora o teme "[lomexoycToitunBbie KOabI" 1 1 16.09.25
10 |Cucrembl. KOMIIOHEHTBI CHCTEMBI U MX B3auMojieiicTBre. CHCTEMHBIH 1 17.09.25
s dexT. YnpapiaeHue kak HHPOpMaLMOHHBIH nponecc. OOpaTHast CBA3b T
11 |Mogenu U MOJIETUPOBAaHUE 1 18.09.25
12 |T'padsr 1 19.09.25
13 | Pemienwue 3a1a4 ¢ MOMOIIBIO rpad)oB 1 23.09.25
14 | lepeBbst 1 24.09.25
15 |OcHOBBI TEOPUH UTP 1 25.09.25
16 |IIpaktuueckas paboTa o Teme "TI0MCK BBIMIPBIIIHON CTPATETUU B UTPE 1 1 26.09.25
C MoJIHOM nHpopmanuei" e
17 |CpenctBa HCKYCCTBEHHOTO MHTEIICKTA 1 30.09.25
18 |[Ipaktuueckas padota o Teme "CpeacTBa HCKYCCTBEHHOTO MHTEIICKTa" 1 1 01.10.25
19 | ®opmanuzanus moHATHS anropuT™a. Marmna TelopuHra Kak yHuBepcanbHas| 1 02.10.25




Ne Tema ypoka Kosm4ecTBo 4acos Hara DJIeKTPOHHbIE
n/n Bcero| KonTp. MpakTuu. H3yenus 5 nHppoBLie
paﬁOTbI paGOTLl oopa3oBarTe/ibHbIC
pecypcbl
Mojenb Beruuciaenuil. Tezuc Ueépua—Tbropunra
20 |IIpaktuueckas pabota mo reme "CocTaBiacHHEe IPOCTOM MPOrpaMMbI JIJIs 1 1 03.10.25
MamuHbl Teropunra' o
21 |Marmuna ITocta 1 07.10.25
22 |HopmamnbHbie anropudmel Mapkosa 1 08.10.25
23 | AnropuTMHYECKH HepaspelrMble 3a1a4n. 3aa4a octaHoBa. HeBo3moxkHoCcTh| 1 09.10.25
ABTOMAaTHUYECKOM OTJIAJIKHU POIPaMM T
24 | CJIO)KHOCTB BBIYHCIICHHI 1 10.10.25
25 | Tlouck POCTHIX YHCEI B 33JAHHOM JMATa30HE C MOMOIIBIO aJIrOpPUTMa 1 14.10.25
«pemeTo IparocheHar T
26 | [Ipaktuueckas padora mo teme "[IoMCK MPOCTHIX YMCET B 3aJJaHHOM 1 1 15.10.25
nuamasoue” T
27 | MHoropa3psiTHbIe [eNIbIe YUCIa, 3a1a491 JITMHHOW apu(pMETHKH 1 16.10.25
28 |IIpaktuueckas pabora mo teme "Peanu3anms BoIYUCICHHIA 1 1 17.10.95
C MHOTI'Opa3psAHBIMU YHCIaMH" T
29 | CnoBapu (accolaTHBHBIE MAaCCUBBI, OTOOPaXKEHUS ). XOI-TaOIUIIBI. 1 1.10.25
[TocTpoenue andaBUTHO-4aCTOTHOTO CIOBApS [ 33JaHHOTO TEKCTa o
30 |IIpaktuyeckas pabora o teme "[locTpoenue andaBUTHO-4aCTOTHOTO 1 1 99.10.25
cIoBaps s 33JJaHHOTO TeKcTa" —
31 | AHaiu3 TeKcTa Ha €CTECTBEHHOM SI3bIKe. BhleneHue mocienoBaTebHOCTEH 1 93.10.25
no mabnony. PerynspHsie BoipaxeHus. YacTOTHBIN aHAIIN3 o
32 |IIpaktuyeckas pabora 1o Teme "AHali3 TEKCTa Ha ECTECTBEHHOM sI3bIKe" 1 1 24.10.25
33 |Creku. AHAIN3 PABUIBHOCTH CKOOOYHOTO BHIPAKEHHSI 1 04.11.25
34 | BoruuciieHne apuMeTHYECKOTO BEIPKEHHS, 3AIIMCAHHOTO B TIOCT()UKCHON 1 05.11.25

dbopme




Ne Tema ypoka Kosm4ecTBo 4acos Hara DJIeKTPOHHbIE
n/n Bcero| KonTp. MpakTuu. H3yenus nHppoBLie
paGoThI paGoTHI o0pa3oBaTe/ibHbIE
pecypcsl
35 |IIpaktuyeckas pabora o TeMe "Boruncienne apupMeTHIeCKOro BelpakeHus,| 1 1 06.11.25
3aMMCaHHOTo B MOCT(UKCHOM hopme" o
36 |Ouepenu. Mcnonbp3oBaHue oYepeIn I BPEMEHHOTO XPAHECHHUS TaHHBIX 1 07.11.25
37 |IpaxTudeckas padora mo Teme "Vcronp3oBanue ouepeau’” 1 1 11.11.25
38 | lepeBbsi. Peanu3anus aepeBa ¢ MOMOIIBIO CCHUTOYHBIX CTPYKTYP. J[BondHbIC 1
(6unapusie) nepesbsi. [locTpoenue nepeBa ais 3a1aHHOTO apU(HMETHIECKOTO 12.11.25
BBIPAXKCHHS
39 |IIpaktuyeckas pabora o teme "Mcrnonb30BaHne 1EPEBHEB IS BHIUUCICHHUS 1 1 13.11.95
apuMETUYECKUX BHIPKCHHI" o
40 |PexkypcuBHBIC arOPUTMBI 00X0/1a AepeBa. Mcronbp30BaHue CTeKa U 0OYepein 1 14.11.25
IU1st 00X0/1a IepeBa T
41 | PekypcUBHBIC aIrOPUTMBI 00X0/1a JepeBa. Mcronbp30BaHue cTeKa U 0Yepein 1 18.11.25
JUIst 00X0/1a fiepeBa A
42 | Anroputmbl Ha Tpadax. [TocTpoeHne MUHUMAITLHOTO OCTOBHOTO JIepeBa 1 19.11.25
B3BEIIEHHOTO CBA3HOTO HEOPUEHTUPOBAHHOTO Tpada o
43 |O6xo0x rpada B riryouny. O6xoj rpada B IIUPUHY 1 20.11.25
44 | KonuuecTBO pa3iHyHbIX MyTeH MEXy BEpIIMHAMH OPHEHTHPOBAHHOTO 1 911125
aIUKIN4ecKkoro rpaga o
45 | Anroputm JleWKCTpBHI. 1 24.11.25
46  |TIpakTryeckas pabota o Teme "BbruncieHne UIMHBI KpaT4aiiinero myTH 1 1 95.11.25
Mex 1y BepiinHamu rpada (anroputm JlenkcTpsr)” e
47 | Anroputm ®noiiga—Y oprania 1 26.11.25.
48 |3amauu, perraeMbie C MOMOIIBIO TUHAMHYECKOTO TIPOTPAMMHUPOBAHHMS: 1 97 11.25
BBIYHCIICHUE PEKYPCUBHBIX (PYHKITUH R
49  |TIpakTrueckast pabota mo Teme "BerurcieHne peKypCUBHBIX QYHKITHI 1 1 01.12.25

C TIOMOIIIBIO INHAMUYECKOTO TPOrpaMMUPOBaHUS"




Ne Tema ypoka Kosm4ecTBo 4acos Hara DJIeKTPOHHbIE
n/n Bcero| KonTp. MpakTuu. H3yenus nHppoBLie
paGoThI paGoTHI o0pa3oBaTe/ibHbIE
pecypcsl

50 |3amaum, perraeMple C HOMOIIBIO JHHAMUYECKOTO IPOrpaMMHPOBAHUS: 1 02.12.25
MIOACUYET KOJIUYECTBA BAPUAHTOB T

51 |IIpaktuyeckas pabora o teme "[loacu€r kommyecTBa BAPHAHTOB C MOMOIIBIO| 1 1 03.12.25
JTUHAMUYECKOr0 MporpaMMupoBaHus"” e

52 |3amauu, pemaeMbie ¢ IOMOIIBIO JUHAMHYECKOTO TPOrPpaMMHUPOBaHUs: 3aqaqm | 1 04.12.25
ONTHUMMU3ALAU T

53 |[lousiTue o mapagurmax nporpammupoBanus. O630p S3bIKOB 1 08.12.25
IIPOrpaMMHUPOBaHUS o

94 |[TousTHE 00 00BEKTHO-OPHEHTUPOBAHHOM IIPOIPAMMHPOBAHUHT 1 09.12.25

35 |OOBekThI U Ki1acchl. CBOMCTBA M METOJIbI OOBEKTOB 1 10.12.25

56 | OOBEKTHO-OPHEHTHPOBAHHBIN aHAIN3 1 11.12.25

57 |TIpaktudeckas pabora o teme "Vcrnonb30BaHNe TOTOBBIX KJIACCOB 1 1 15.12.95
B IIporpamme” T

58 | Pa3paboTka mporpamMm Ha OCHOBE OOBEKTHO-OPUEHTHPOBAHHOTO TTOAX0/a 1 16.12.25

59 |IIpaktudeckas pabora "Pa3paboTka mpocToil MporpaMMBI C HCIOJIb30BaHHeM | 1 1 171225
KJ1accoB"” A2,

60 |Wukancymsius. [IpakTrueckas padota mo teme "Pa3paboTka Kiacca, 1 0.5 18.12.95
MCIIOJIb3YIOLIETO MHKATICYIISIHI" o

61 |Hacnenosanue. [Tomumopduzm 1 22.12.25

62 |TIpaktuueckas pabota mo Teme "Pa3paboTka nepapxuu KiaccoB" 1 1 23.12.25

63 | Cpensl ObIcTpOit pa3paboTku porpamm. [IpoektrpoBanue untepdeiica 1 24.19.95
M10JIb30BATENS e

64 | [IpoekTHpoBaHKEe HHTEpdEiica MOIH30BATEIS 1 25.12.25

65 |Mcnonp30BaHUE TOTOBBIX YIIPABISIEMbIX JIEMEHTOB ISl TOCTPOCHHUS 1 2912.25

uHTepdeiica




Ne Tema ypoka Kosm4ecTBo 4acos Hara DJIeKTPOHHbIE
n/n Bcero| KonTp. MpakTuu. H3yHeHus 6 ungpossIe
paﬁOTbI paGOTLl oopa3oBarTe/ibHbIC
pecypcsl
66 |IIpakTtuueckas pabora mo treme "Pa3paboTka mporpamMmel ¢ rpad)uIecKuM 1 1 3012.25
uHTepdeiicom" o
67 |M3yueHne BTOPOTo sA3bIKa IPOTPaMMHUPOBAHHUS 1
68 |M3yueHne BTOPOTro A3bIKa MPOrPAMMUPOBAHHUS 1
69 | Dramnbl KOMIBIOTEPHO-MATEMATHIECKOTO MOICITUPOBAHHUS 1
70 | luckpeTu3aiys Ipyu MaTeMaTHYECKOM MOJICTTUPOBAHUH HETPEPBIBHBIX 1
npoueccoB. MoaenupoBaHKe IBUKEHUS
71 |TIpaktudeckas pabdora mo teme "MojeaupoBaHue IBUKCHUS" 1 1
72 |MopaenupoBanue ouosornueckux cucrem. [Ipaktiueckas paboTa mo reme 1 0.5
"MopenupoBaHrue OMOJIOTHUYECKUX CHCTEM"
73 |MaremaTuyecKre MOJICIIA B 9KOHOMHKE. BBIUHCIUTENIbHBIC SKCTIEPHUMEHTHI 1
C MOJENISIMH
74 | BepositHOCTHBIE MOnienu. [IpakTudeckas pabora mo teme "MmurtannonHoe 1 0.5
MOJIeJIMpOBaHUE C MOMOIbI0 MeTos1a MonTe-Kapio"
75 | KoMmbpOTEpHOE MOJICIIMPOBAHNE CUCTEM YIIPABICHHUSI 1
76 | O0OpaboTKa pe3yabTaTOB IKCIIEPUMEHTA 1
77 | Tabnuunble (pesSIMOHHbBIC) 0a3bl JAHHBIX 1
78 |Tlouck, COPTUPOBKA U (PUIBTPAIHS JAHHBIX. 3aIIPOCHI Ha BEIOOPKY JaHHBIX. 1
3anpockl ¢ mapamMeTpaMu. BeraucisieMple moJjis B 3ampocax
79 |TIpaktuueckas pabota mo Teme "PaboTa ¢ TOTOBO# 6a30ii JaHHBIX" 1 1
80 |MHuoroTabanuHblie 0a3bl JaHHBIX. THITBI CBsA3el MEXAY TaOumiamu. Baemanii| 1
Kiro4. [{eaocTHOCT 0a3bl JaHHBIX
81 |[Ipaktuyeckas pabora o Teme "Pa3paboTka MHOTOTAOIMYHON 6a3bl qaHHBIX" | 1 1
82 |3ampochl K MHOTOTaOIMYHBIM 0a3aM JTaHHBIX 1
83 |[IpakTuyeckas pabora mo Teme "3anmpockl K MHOTOTaOJINYHOM Oa3e JaHHBIX" 1 1




Ne Tema ypoka Kosm4ecTBo 4acos Hara DJIeKTPOHHbIE
n/n Bcero| KonTp. MpakTuu. H3yHeHus 6 ungpossIe
paﬁOTbI paGOTLl oopa3oBarTe/ibHbIC
pecypcebl
84 | SI3bIk yrpaBieHus JaHHBIME SQL 1
85 |IIpakTuyeckas pabora 1o teme "YrpasiieHHe JaHHBIMU C IIOMOIIBIO SI3bIKA 1 1
SQ Lll
86 |HepemsiunoHHbie 6a3bl JaHHBIX. DKCIIEPTHBIC CHCTEMbI 1
87 |HTEpHET-IPUIOKEHUS 1
88 |IlonsTHE O CepBEPHON M KIHMEHTCKOM YacTsax cairta. TexHomorust «kiauent — | 1
cepBep», €€ TOCTONHCTBA U HEJOCTATKH
89 |OcHoBsi si3pika HTML 1
90 |IIpaktuyeckas pabora o teme "Co3aaHue TEKCTOBOI BeO-CTpaHUIIbI" 1 1
91 |OcHoBsl si3pika HTML 1
92 |OcHoBsl si3pika HTML 1
93 |[Ipaktuyeckas padora o Teme "Co3naHue BeO-CTpaHUIIbI, BKITFOYAIOIIEH 1 1
MYJIbTUMEANMHBIE O0BEKTHI (PUCYHKH, 3BYKOBbBIE JaHHbIE, BUIE0)"
94 | OcHoBBI KackaaHBIX TaOuIl ctriel (CSS) 1
95 |[Ipaktuyeckas padora o Teme "OdhopMIIeHHE CTPAHUIIBI C TIOMOIIBIO 1 1
KacKaHbIX TaOuI] cTuieii"
96 |Cuenapuu Ha si3pIKe JavaScript 1
97 |Cuenapuu Ha si3piKe JavaScript 1
98 | Dopmbl Ha BeO-CTpaHUIIE 1
99 |IIpaktuyeckas pabora o teme "O0paboTka 1aHHBIX Gopm" 1 1
100 |Pa3memenne BeO-caiiToB. Yciayra XocTuHra. 3arpy3ka (aiioB Ha CaiT 1
101 |Kappuposanue. McnpaBnenue nepcrektuBbl. ['ucrorpamMmma. Koppexkius 1
ypoBHe#, Koppekius 1BeTta. ObeciBeunBaHNne BETHBIX N300pakeHU
102 | BBoa M300paXkKeHHH C HCIOIB30BAHUEM Pa3IMUHBIX H(PPOBBIX YCTPOUCTB. 1 0.5

[TpakTtuyeckas pabdora o reme "O6padoTka nudpoBbix pororpaduii”




n/n

Tema ypoxa

KoandecTBo yacoB

Bcero

Konrp.
padoThI

MpakTuu.

padoTsl

Jara
U3y4eHMs

DJIEKTPOHHbBIE
nugposbie
o0pa3oBaTebHbIE

pecypcbl

103

Perympb. Pabora ¢ obnactsamu. @uibTpel. [IpakTudeckas padbora mmo reme
"Perymb ¢ poBsix Gortorpaduit”

0.5

104

MHuorocnoitasie n3o00paxenus. TekcToBble ciiou. Macka ciosi. Kanansl.
CoxpaHeHHE BBIJICICHHON 001aCTH

105

[TpakTrdeckas pabota mo Teme "MHorocnoiiHbie n300paxkeHus"

106

[ToxroroBka mitrocTpanwii st Be0-caiiToB. [IpakTrdeckas padboTa mo Teme
" AHUMHPOBaHHbBIC N300paKeHUS"

(SN

0.5

107

Bekropnas rpaduka. Bexropuzanus pacTpoBbIX H300pakeHUN

108

[IpakTuueckas padora mo teme "BekropHas rpaduka”

109

IIpyuHIUIIBI TOCTPOEHUS U PEIAKTUPOBAHMS TPEXMEPHBIX MOJEIIEH

110

[TpakTuueckas padota mo Teme "Co3aHue MPOCTHIX TPEXMEPHBIX Mojeen"

111

Cerounble Moenu. Marepuaibl

112

[Ipaktuueckas padota mo teme "Cerounsie Mmoaenu"

113

MOI[GJ'II/IpOBaHI/IC HNCTOYHHUKOB OCBCIICHHA. KaMepH

114

[TpakTuyeckas pabdora no reme "Penaepunr"

115

AnnutuBHbIe TeXHOIOTUH (3D-TipUHTEPHI)

116

ITonsTue o BHpTyaﬂLHOﬁ PCAIBHOCTH U JIOOJIHEHHOM PCAIILHOCTH

117

Pe3epBHOE BpeMms

118

Pe3epBHOE Bpems

119

Pe3epBHOE Bpems

120

Pe3epBHOE BpeMms

121

PesepBHOE Bpems

122

PesepBHOE Bpems

123

PesepBHOE Bpems

124

PesepBHOE Bpems
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DJIEKTPOHHbBIE
nugposbie
o0pa3oBaTebHbIE
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125

PesepBHOE Bpemst

126

PesepBHOE Bpemst

127

PesepBHOE Bpems

128

PesepBHOE Bpems

129

PesepBHOE Bpems

130

PesepBHOE Bpems

131

PesepBHOe Bpems

132

PesepBHOe Bpems

133

PesepBHOe Bpems

134

Pe3epBHOE BpeMs

135

PesepBHOE Bpems

136

PesepBHOE Bpems
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ITPOBEPAEMBIE HA EI'D IO HHO®OPMATHUKE TPEBOBAHMUSA K
PE3YJIbTATAM OCBOEHHMSI OCHOBHOI OBPA3OBATEJIbHOM
IMPOI'PAMMBI CPEJHEI'O OBIIEI'O OBPA30BAHUA

Kogpg,
nposepAemoro
TpeboBaHusA

Mpoeepaembie Tpeb6oBaHUA K NPeaMETHbIM pe3y/ibTaTaM OCBOEHUA
OCHOBHOM o6pa3oBaTenbHOMU Nporpammbl cpegHero obwero o6pasosaHus

3nams (nonumamy)

11

[loHnMaHue  OCHOBHBIX  TPHHIMUIIOB  YCTPOHCTBA W (PYHKIIHOHHPOBAHHS
COBPEMEHHBIX CTAI[MOHAPHBIX W MOOMJIBHBIX KOMIIBIOTEPOB; TCHICHIUN Pa3BUTHUS
KOMITBIOTEPHBIX TEXHOJOTHH; BIaJicHHE HAaBBIKAMH PaOOTHI C OMEPaIHOHHBIMU
CHCTEMaMH M OCHOBHBIMH BHIaMH IMPOIPAMMHOIO OOECIHEUYCHHS IS PElICHHUS
Y4eOHBIX 3a/1a4 IT0 BEIOPAHHOH CITeITUaTn3aIlul

1.2

Hanmnune  mpencraBiaeHuit o 0a3oBBIX — NPHMHIMIAX — OpraHU3allUd U
(DYHKIIMOHHPOBAHUsI KOMIIBIOTEPHBIX CETEil

1.3

IloHnmMaHue OCHOBHBIX HPUHLIMIIOB  JUCKPETH3allMM  Pa3IM4YHbIX  BHIOB
uHpOpMaIUH

1.4

[Monnmanne 0a30BBIX aNrOPUTMOB OOpPaOOTKM YHCIOBOM M  TEKCTOBOU
uHpOpPMaIMK (3aMUCh YUCET B MO3UIMOHHOW CHUCTEME CYUHCIICHHS, ICITUMOCTh
LEeNbIX YHCET, HAXOXKICHHE BCEX MNPOCTHIX YHCEN B 3aJaHHOM [HAIa30HE;
00paboTKa MHOTOPA3PSITHBIX IEIBIX YUCENT; aHAJTN3 CUMBOJIBHBIX CTPOK U IPYTHX ),
AJITOPUTMOB MTOUCKA U COPTUPOBKH

1.5

3HaHre (YHKIMOHAIBHBIE BO3MOXKHOCTH HHCTPYMEHTAIBHBIX CPEACTB CpEIIbl
pazpaboTKu

1.6

BrnageHue oCHOBHBIME CBEJCHUAMH O 0a3aX JAaHHBIX, UX CTPYKTYpE, CPEACTBax
co3/1aHus ¥ pabOTHI C HUMH

1.7

ITonuMaHue BO3MOKHOCTEH M OrPAaHUYEHUH TEXHOJOTMH MCKYCCTBEHHOIO
UHTENJIEKTa B PA3JIMUHBIX 00JaCTAX; HATMYUE MPEICTABICHUI 00 NCIIONb30BaHUU
MH()OPMAIIMOHHBIX TEXHOJOTHIl B Pa3IMUHbIX MpodecCHOHATBHBIX chepax

1.8

BrnageHue — TeopeTMUYECKMM ~ ammapaToM, — TO3BOJSIFOIIMM  OCYIIECTBIISTH
NpEJCTaBlIeHHE 3aJaHHOTO HATYpajJbHOIO 4YHCIAa B Pa3IMYHBIX CHCTEMax
CUHCIICHUS; BBINOJHATH TNPeoOpa3oBaHUs JIOTHUCCKUX BBIPAKCHHUH, HCTIONB3YS
3aKOHBI aNTe0OpBI JTOTUKHU; ONPEIeISTh KpaTYaliuid MyTh BO B3BEHIICHHOM Tpade u
KOJIMYECTBO ITyTEH MEX Ty BEpIIMHAMH OPHEHTHPOBAHHOTO allMKIMYECKOTO Tpada

Ymemo

2.1

YMeHHE WCIONB30BaTh KOMITBIOTEPHO-MATEMATHYCCKAE MOJENIU JUIS aHaIHu3a
O00BEKTOB M TMPOIECCOB: (HOPMYIUPOBATh IEIb MOJCIUPOBAHUS, BBITIOIHATH
aHaliu3 pe3yJIbTaTOB, NOJIYYCHHBIX B XO0A€ MOJACIUPOBAHUA, OLICHUBATH
aJICKBaTHOCTh MOJICIIM MOJICIUPYEMOMY OOBEKTY WM MPOILECCY; MPEACTaBIITH
pE3yIbTaThl MOJICITMPOBAHNS B HATJISITHOM BHJIE

2.2

YMeHne — kimaccH(UIMPOBATH  OCHOBHBIC — 3aJa4yd  aHauW3a  JIaHHBIX
(mporHO3MpOBaHUe, KIACCU(PHUKANMS, KIACTePH3aLUUsI, aHAIN3 OTKIOHCHHH);
MIOHUMATh TIOCICIOBATEIFHOCTh PELICHUS 3aJad aHajiu3a JaHHBIX: cOop
MEePBUYHBIX JAaHHBIX, OYMCTKA M OIICHKa KayecTBa IaHHBIX, BbIOOp W (WIIN)
MMOCTPOCHUE MOJIENH, MPEeoOpa3OBaHKUe NaHHBIX, BU3yajau3alls JaHHBIX, UHTEP-
npeTanus pe3yabTaToB

2.3

YMeHne onpeaeniate HHQOpMANMOHHBIE O00BEM TEKCTOBBIX, TpapHUUeCKUX U




Kop,
npoBepAemMoro
TpeboBaHusA

Mpoeepsaemblie Tpe60BaHUA K NPeaMETHbIM pe3y/ibTaTaM 0CBOEHUSA
OCHOBHOI1 06pa3oBaTeIbHOW Nporpammbl cpeaHero obwero o6pasosaHua

3BYKOBBIX JJaHHBIX IPU 3aJlaHHBIX [apaMeTpax AUCKpeTH3alMu. YMEHHe olpe-
JEJIATh CPEIHIO CKOPOCTh Iepeiadyd JaHHbBIX, OLEHUBAThb W3MEHEHHE BPEMEHU
nepenavyy npyu U3MeHeHHH WH(GOPMAIIMOHHOTO 00bEMa JaHHBIX U XapaKTEPUCTHK
KaHaJIa CBsI3U

2.4

YMeHHe CTpOUTh KOA, 0OeCIeyMBAIOIINA HAaUMEHBLIYI0 BO3MOXHYIO CPEIHIOI
JUTMHY COOOIICHUS IPH U3BECTHOM YaCTOTE CHMBOJIOB

2.5

YMeHHe HCIoNB30BaTh MPH PEIHIeHWH 3afad CBOWMCTBA MO3MLMOHHON 3amucu
YUCEN, alNTOPUTMBI TIOCTPOCHHUS 3alMCH 4YWCiIa B TO3UIUOHHOW CHCTEME
CUHCIICHHS C 33/IaHHBIM OCHOBaHMEM W IIOCTPOEHHS YHClIa TIO0 CTPOKE,
coaep)Kaimled 3amrch 3TOTO YHCIAa B TIO3UIIMOHHOM CHCTEME CHYHCICHHUS C
3aJlaHHBIM OCHOBAHHWEM; YMCHHE BBITIOTHATH apu(METHUCCKHE OIEpalld B I0-
3UIMOHHBIX CUCTEMAX CUMCIICHUS

2.6

YMeHue CTpOUTh JIOTMYECKOE BBIPAXKEHHE B JTU3BIOHKTUBHOW M KOHBIOHKTHBHON
HOpMaJIbHBIX (hopMax MO 3aJaHHOM Tabiulle UCTHHHOCTH; HCCIEA0BaTh 00JacTh
HUCTUHHOCTH BBICKA3bIBAHUS, COJIEPXKAIIEr0 IIepeMEHHbIE; pelIaTh HECIOXHBIE
JIOTHYECKHE YPaBHEHHUS

2.7

YMeHHne pemarbh alrOpuTMUYECKHE 3aJadyd, CBS3aHHBIE C aHAIW30M TpadoB
(3amaud  MOCTPOCHHS ONTHUMAJIBHOTO WYTH MEXAy BepIiumHaMHu Tpada,
omnpejiereHus  KOJMYEeCTBA  pa3iIMYHBIX  MyTed  MEeXOy  BepLIMHAMH
OPHEHTHPOBAHHOTO AITMKINIECKOT0 rpada)

2.8

YMeHne HCIOIB30BATh AEPEBbsl IIPH AHAINW3E€ M IMOCTPOCHUU KOIOB U JUIA
MpEeACTaBICHUs apU(PMETUUECKUX BBIPAKCHMH, NMPHU PELICHUH 3a]ad IOHCKa U
COPTUPOBKHM; YMEHUE CTPOHUTH JEPEBO HUIPHl II0 3aJaHHOMY QJITOPUTMY;
pa3pabaTeIBaTh U 0OOCHOBBIBATh BRIMTPHIIHYIO CTPATETUIO HI'PBI

2.9

YMeHne aHanu3upoBaTh AITOPUTMBI C HCIOJIB30BAaHMEM TaOJHIl TPACCHPOBKU;
ompenensaTh 0e3 HCHOIb30BAaHMS KOMIBIOTEPA  PE3YNbTaThbl  BBITOJIHEHUS
HECJIOKHBIX MPOrpaMM, BKJIFOYAIOLIMX LIMKIbI, BETBIECHHS U MOANPOrPaMMBbL, IIpU
3aJaHHBIX HCXOJHBIX JaHHBIX

2.10

YMeHHe OIpenensITh CIOKHOCTh HM3Y4aeMBIX B Kypce 0a30BBIX alTOPUTMOB
(cymMmMupoBaHHE DIIEMEHTOB MACCHBA, COPTHPOBKAa MacCHBa, IepeOOpHBIC
QITOPUTMEI, TBOWYHEIA MMOWCK) U MPUBOAUTH MPUMEPHI HECKOIBKHUX alTOPUTMOB
pa3HOH CI0XKHOCTH ISl pEIICHUS OJJHOM 3a1aun

2.11

BrnanmeHue yHHBEpCaNIbHBIM SI3BIKOM MPOTPAMMHUPOBAHHUS BBICOKOTO YPOBHS
(ITackans, Python, Java, C++, C#), npenctaBieHus MU O 0a30BBIX THUMAX JAaHHBIX
U CTPYKTypaxX JaHHBIX; YMEHHE WCIOJb30BaTh OCHOBHBIC YIIPABISIOIINE
KOHCTPYKIMH; YMEHHE OCYIIECTBISATh aHaiM3 NPEJIOKEHHOH IMPOrpaMMBI:
OIIPEIEIATh Pe3yNIbTaThl pabOThl MPOrPaMMBI IIPH 3aJaHHBIX MCXOMHBIX JAaHHBIX;
OMpeAeysaTh, MPHU KaKUX HMCXOJTHBIX JTAHHBIX BO3MOXKHO TOJYYCHHE yKa3aHHBIX
PE3yIbTaTOB; BBISIBJIATH JaHHBIC, KOTOPhIE MOTYT MPUBECTH K OIIMOKe B paboTe
IPOrpaMMBbl; POPMYJIHPOBATH MPEJIOKESHHUS 110 YAYUIICHUIO POTrPAMMHOTO KOJIa

2.12

YMeHHe peann3oBbIBaTh Ha BRIOPAHHOM JJIsI U3YYCHUS S3BIKE MPOTPaMMHUPOBAHUS
Bbicokoro ypoBHs (Ilackams, Python, Java, C++, C#) THIOBBIE aJTOPUTMBI
00pabOTKH YHCEN, YHCIOBBIX MOCIEAOBATEIBHOCTEH U MACCHBOB: IPEICTABICHUE
yyclia B BHJIE Ha0opa MPOCTBHIX COMHOXXHTENICH; HaXOXJICHUE MaKCUMAaIbHOM
(MHHUMATBHOW) TTH(PHI HATYPATBFHOTO YHCIIA, 3AMCAHHOTO B CUCTEME CUMCIICHUS
C OCHOBaHHWEM, He npeBbimamnmM 10; BerauciieHne 0000MEHHBIX XapaKTePUCTHK




nposepsaemoro
TpeboBaHusA

Koa

Mpoeepsaemblie Tpe60BaHUA K NPeaMETHbIM pe3y/ibTaTaM 0CBOEHUSA
OCHOBHOI1 06pa3oBaTeIbHOW Nporpammbl cpeaHero obwero o6pasosaHua

9JIEMEHTOB MaCCHBa WM YKHCJIOBOH IOCIEIOBATEILHOCTH (CyMMbI, IPOU3BEICHUS
CpemHero apu(pMeTH4YecKoro, MHHHUMAJIbHOTO U MaKCHMAaJIbHOIO BJIIEMEHTOB,
KOJINYECTBA 3JIEMEHTOB, YIOBJIETBOPSIONIMX 3aJaHHOMY YCIOBHIO); COPTUPOBKY
JJIEMEHTOB MAaCCHBa; YMEHHE WCIIONB30BaTh B MPOrpaMMax IaHHBIC Pa3IMYHBIX
THUIIOB C YUETOM OrPAaHUYCHUI HA THAMTA30H X BO3MOKHBIX 3HAYCHUH, TPUMECHSTh
NP PEHICHUU 3a/1a4 CTPYKTYPhl NAHHBIX (CIIUCKH, CIOBapH, CTCKH, OYEPE.IH,
JepeBbsi); IMPUMEHSATh CTAHOAPTHBIE U COOCTBEHHBIC IOANPOrpaMMbBI IS
00pabOTKM YHCIIOBBIX JAHHBIX W CHMBOJIBHBIX CTPOK; HCIOJIB30BaTh MPHU
pa3zpaboTke TmporpamMMm OHOJIMOTEKH MOANPOrpaMM; YMEHHE HCIIOJIE30BaTh
CpeJICTBa OTJIAJKH IIPOrPaMM B Cpejie IPOrpaMMHPOBAHHSI

2.13

YMeHHe HUCIONB30BaTh JJICKTPOHHBIC TAaOJMIBI JJI aHAIHW3a, MPEACTABICHUS H
00paboTKKM JaHHBIX (BKIIOYas BBHIOOP ONTUMAIBLHOTO PEUICHHS, MOAOOp JUHHUH
TpeHJa, peuleHue 3a1ad MPOTHO3UPOBAHMS); YMEHHE HCIOJIb30BaTh TaOIUYHBIC
(pensioHHBIE) Oa3bl JAHHBIX U CIPABOYHBIE CUCTEMBI

2.14

YMeHHE ~ OpraHW30BBIBATH  JIMYHOC  HMH(MOPMANMOHHOE  IMPOCTPAHCTBO  C
HCIIONb30BAHUEM PA3JIMYHBIX CPEACTB UHU(POBBIX TEXHOJOIHWil, MMOHUMAaHHE
BO3MOYKHOCTEH LU(POBBIX CEPBHCOB TOCYAAPCTBEHHBIX YCIYT, IHU(PPOBBIX
00pa30BaTeIbHBIX CEPBUCOB

INEPEYEHD 2JIEMEHTOB COAEPKXAHMUSA, TPOBEPAEMBIX HA EI'I 110

NH®OPMATUKE
Kop, MpoBepsaemblii anemeHT coaepKaHna
1 Hudposas rpaMOTHOCTH
OCHOBHBIE TCHACHI MU PAa3BUTUSA KOMIIBbIOTCPHBIX TEXHOJIOTUH. HapaJ'IJ'ICJ'ILHI)IC BBIYHCIICHHA.
11 MHoromnporeccopHbIe cUcTeMBI. PactipenieiéHHbIE BRIYMCIUTEIbHBIE CHCTEMBI 1 00paboTKa
OOJIBIINX JaHHBIX
[IpuHIMNBEl NOCTPOEHUs] M amnapaTHble KOMIIOHEHTHI KOMIBIOTEPHBIX ceTel. CeTeBble
1.2 npotokoibl. Cetb MuTepHer. Anpecanus B cetn WuTeprer. Ilporokonsr creka TCP/IP.
Cucrema noMeHHBIX UMEH. Pa3nenenue IP-ceTr Ha MOICETH ¢ MMOMOIIBIO MACOK MOACETEH
daiinopast cucrema. [Touck B aiinoBoit cucreme. [IpyUHINTIBI pa3MeIIeHHs] © KIMEHOBaHUS
13 (aitnoB B monrospeMeHHol nmamsiTy. [11a0moHbI A1 onMcaHus Tpynn ¢aiiios
CKopocTh Tepefayd AaHHBIX. 3aBHCHMOCTh BPEMEHH Iepernayd oT HH(OPMALHOHHOTO
14 00BEMa TAaHHBIX M XapaKTEPUCTUK KaHaJa CBA3U
udposanue manuHbIX. CHMMETpHYHBIE W HeCUMMeTpHuHble mmdpsl. Hludper mpoctoit
15 3amensl. Hudp Lesaps. Hludp Bmwxenepa. Axroputm mmdposanust RSA
16 Kopgpl, no3sonstomue o0HapyKUBaTh U UCHPABIIATh OLIMOKU, BO3HUKAIOLIME MU Iepeaue
JaHHbIX. Paccrosgnue Xsmmunra. Konuposanue ¢ nopropenueM 6utos. Konbel XaMmuHra
2 TeopeTrnueckne 0OCHOBBI HH(YOPMATHKU
JBouuHoe KoaupoBaHue. PaBHOMEpHBIE U HEpaBHOMEpHbIE Koxbl. JlexonupoBaHue
21 COO0OIIECHNH, 3aMCaHHBIX ¢ IOMOIIBI0 HepaBHOMEPHBIX KoJ10B. Y cnosue Pano. [ToctpoeHune




Kog,

MpoeepaeMblii 31eMEeHT coaeprKaHuA

OAHO3HAYHO JCKOAUPYEMBIX KOAOB C IOMOMIBIO ACPEBA

2.2

Teopernueckne MOAXOABI K OLEHKE KOJMYecTBa HH(OpManuu. EIUHHIBI M3MepeHus
KosmdecTBa HH(popManmu. AndaBUTHRINA TOAXOA K OLIEHKE KOINYeCTBa HHPOpMAIU. 3aKOH
annmutuBHOCTH mH(popMarmu. Popmyna Xaptnu. MHbopMarus u BepostHOCTh. Dopmyria
[ITeHHOHA

2.3

Cuctemsl cuncneHus. Pa3BEépHyTas 3ammch IENBIX U IPOOHBIX YHCET B IO3HUIIHOHHOMN
cucrteMe cuncieHus. CBOMCTBA MO3UIIMOHHON 3aMUCH YKCTIa: KOJIWYECTBO HU(D B 3aIUCH,
MPU3HAK JIETUMOCTH YHCIIa HA OCHOBAHUE CHCTEMBI CUHUCIICHUS. AJITOPUTM MEPEBOJA LIETI0T0
yyucia U3 P-MuHON CUCTEMBI CUMCIIEHUS B JIECATHUHYIO. AJITOPUTM MepeBoJa KOHEYHOH P-
WYHOHU IpoOH B JECATUYHYIO. AJNTOPUTM IEepEeBOja LEJOro Yuciaa U3 JeCITUYHONH CHCTEMBI
curcnenns B P-wunyto. [lepeBoj KoHedHOU AecaTH4HOM napodu B P-munyro. JIBowuHas,
BOCEMEpWYHAS ¥ IIECTHAANATCPUYHASs CHUCTEMBI CUHCICHHSA, CBS3b MEXKAYy HHMH.
ApudmeTriaeckre onepanni B NO3UIIOHHBIX CUCTEMaX CUMCIICHHUS

2.4

Tpoanaﬂ YPpaBHOBCIICHHAA CUCTEMA CHUCIICHUSL. ,Z[BOI/I‘IHO-I[CCHTI/I‘{HaSI CHUCTEMA CUHCIICHHUA

2.5

Komupoanme tekctoB. Komuposka ASCIL. OpnHoGaiitHble KomupoBkd. CraHmapT
UNICODE. Koamuposka UTF-8. Omnpenenenue HHGOPMALMOHHOTO 00bEMa TEKCTOBBIX
coO0IIeHu

2.6

KomupoBanue nzoOpaxenuil. OueHka MHPOPMAIMOHHOTO 00BEMa TpaduyecKux IaHHBIX
OpU  33JaHHBIX  pa3pellieHnd M [IIyOMHe  KOAUpOBaHUS  LBeTa.  lIBeToBBIE
mogenu. Konuposanue 3Byka. Onenka HH(QOpMannOHHOTO 00b&Ma 3BYKOBBIX JAHHBIX IPU
3aJaHHBIX YaCTOTE AUCKPETU3ALNH U Pa3pIIHOCTH KOIUPOBAHUS

2.7

Anrebpa noruku. [loHATHEe BBICKa3bIBaHUS. BbICKa3biBaTenbHBIC (OPMBI (IIPEIUKATHI).
KBaHTOpBI CyI1IeCTBOBAHHS 1 BCEOOIIHOCTH.

Jlormdeckne oneparnuu. TaOmuiel WCTHHHOCTH. Jlormdeckue BoIpakeHUs. Jlormdeckue
TokecTBa. JIorudeckue onepamnuy U orepauy Hal MHOKECTBaMH.

3aKoHBI anreOphl JIOTHKH. OKBHBAJICHTHBIC MPEOOpa30BaHUS JIOTHYCCKUX BBIPAKCHHM.
Jlornueckre ypaBHEHHS U CUCTEMBI YPaBHEHUIA.

Jlornyeckne ¢QyHKUMU. 3aBUCHMOCTH KONMYECTBA BO3MOXKHBIX JIOTHYECKUX (QYHKIMH OT
KOJITYECTBA apTyMEHTOB.

Kanonnueckue (HopMbl JOTHIECKUX BBIpaXKCHU I

2.8

COBepHIeHHLIe JAU3BIOHKTUBHBIC KOHBIOHKTHBHBIC HOPMAJIbHBIC q)OpMI)I, AJITOPUTMBI  UX
IIOCTPOCHUA I10 Ta6J'II/II_Ie HUCTHUHHOCTHU

2.9

Jlormueckue 31eMeHTHl B cocTtaBe Komibtorepa. Tpurrep. Cymmarop. MHoropa3psiHbli
cymmarop. IloctpoeHne cxeM Ha JIOTMYECKHX JJIEMEHTaX MO 3aJaHHOMY JIOTHYECKOMY
BBIP@KEHHUIO. 3aITUCh JIOTHYECKOTO BBIPAXKEHUS 10 JIOTHYECKOU cXxeMe

2.10

Mopenu n MOACIINPOBAaHUE. HCJ'II/I MOZACIIUPOBAHUA. AI[CKBaTHOCTL MOOCIN
MOZACIINPYEMOMY O6LeKTy WA TPpOLECCY. q)OpMaJ'II/BaI_II/If{ MNPpUKIAJHBIX 3a1a4.

IIpencraBnenue pe3ynbTaTOB MOIETUPOBAHUS B BUAE, YIOOHOM JJs BOCIPHUATHA
genoBeKoM. ['padudeckoe mpencTaBIcHNe JaHHBIX (CXEMBI, TaOIUIIb, TpapuKH).

2.11

IIpencraBienne 1MenbIX YMCEN B MaMITH KOMIbloTepa. OTpaHUYEHHOCTh JUana3oHa YHrcel
MIpU OTPAaHUYECHUU KOJIMYecTBa paspsaaoB. [lepenonnenue pa3psaaHoit cetku. bezsHakoBbie u
3HAKOBBIC JlaHHbIC. 3HAKOBBIH OWT. JIBOWYHBIA JOMOJHUTENBHBIA KOJ OTPHUIATEIBHBIX




Kog,

MpoeepaeMblii 31eMEeHT coaeprKaHuA

HHUCCII.

IlobutoBble normyeckue omneparnuu. Jlormdeckuil, apuPMETUUECKUA W UKIHYCCKUN
casuru. llIudposanue c momonipio MoOUTOBOH onepaiuu «uckiouatoriee MJIN»

2.12

IIpencraBieHne BEeUIECTBEHHBIX YHMCEN B MAaMAITH KOMIbIOTEepa. 3Havalas 4actb ¥ MOPSA0K
grcia. Jlnama3oH 3HAaYCHUH BEIIECTBEHHBIX 4mcell. [IpoOiemMpl XpaHeHHs BEIIECTBEHHBIX
YHCell, CBSI3aHHbIE C OIPAaHUMYEHUEM KOJMYECTBa paspsnoB. BrimonHeHue omnepanuil c
BEIIECTBEHHBIMH YHCIIaMH, HAKOIUICHHE OMMOOK P BEIYUCIICHUSIX

2.13

I'pader. OcHoBHBIE TOHATHA. Bumbl TpadoB. Onucanue rpadoB ¢ IMOMOIIBIO MAaTPHII
CMEXHOCTH, BECOBBIX MATpHI[, CIIHICKOB CMEKHOCTH. PelleHne anropuTMHYEeCKHX 3a/ad,
CBSI3aHHBIX C aHaIM30M TpadoB (MOCTPOCHUE ONTHMAIBLHOTO IMYTH MEXIY BEpIIHHAMU
rpada, onpeaesicHIe KOJMYSCTBA Pa3InIHbIX IyTel MEXITy BEPIIHHAME OPUCHTHPOBAHHOTO
aIUKInYecKoro rpada)

2.14

Hepesrsi. bunapHoe nepeso. [lepeBrsi noucka. CriocoObl o0xona nepesa. [IpeacraBneHue
apu(MEeTHIeCKUX BBIpRXEHUH B Bue nepeBa. Mcmomp3oBanue rpadoB W OepeBBEB IPH
OTIMCaHNN OOBEKTOB M MPOLIECCOB OKPY’KAIOIIEr0 MUpa

2.15

JluckpeTHbIie UTPHI ABYX MTPOKOB C IMOJIHOW MH(popMmarwmei. [loctpoeHne nepesa nepedopa
BapHaHTOB, OIMCAHWE CTPAaTeTHH WIPHl B TaOMMYHOH Qopme. Brpmrpeimaeie u
IIPOUTPBILIHBIE TO3ULMH. BEIMIphILIHbIE CTpAaTEruu

2.16

CpencTBa WCKYyCCTBEHHOTO WHTEIUIEKTa. VImeHTHHKAmWd H TOHCK H300paKeHWH,
pacrozHaBaHMe 1l Vcronb30BaHHE METOIOB HCKYCCTBEHHOTO MHTEIUIEKTa B O0YYarOIIUX
cucteMax. lcrnonp3oBaHHE METOAOB MCKYCCTBEHHOTO HUHTEIUIEKTa B POOOTOTEXHHKE.
Wureprer Beweil. HeliponHsle cetu

AJ'IFOpI/ITMI)I U IpOrpaMMHnupoOBaHUC

3.1

®opManuzanus MOHATHS anroputMa. MammHa ThIOpHHTa Kak yHUBEpcajdbHash MOJIENb
BBIUMCIIEHUI

3.2

OreHKa CIOXKHOCTH BBIYMCIEHHHA. Bpemsi paboTel 1 00BEM HCIONB3yeMON MaMsTH, HUX
3aBHCHUMOCTb OT pa3Mepa MCXOAHBIX JaHHBIX. OIEHKa aCHUMITOTHYECKOH CIIOXKHOCTU
QITOPUTMOB. AJNTOPUTMBI  TIOJIMHOMHAIBHONW  CIOXKHOCTH. [lepeOOpHBIE  anrOpUTMBI.
IIpuMepbl pa3aUUHBIX aNTOPUTMOB PELICHUS OJHOW 3a/1a4d, KOTOPbIE MMEIOT PA3IHYHYIO
CIIOKHOCTb

3.3

OmnpeneneHne BO3MOXHBIX PE3YIbTATOB PabOTHI MPOCTEUIINX aNTOPUTMOB YIPABICHUS
WCHOJHUTESIMA M BBIYUCIUTENBHBIX aITOPUTMOB. OnperesieHue UCXOAHBIX JaHHBIX, MPU
KOTOPBIX aJITOPUTM MOKET AaTh TPeOYEMBIil pe3ysbTart

3.4

Anroputmbl 00pabOTKM HATYpalbHBIX YHCEN, 3alHUCAHHBIX B TO3MIMOHHBIX CHCTEMax
CUHCJICHHS: pa30MEHHE 3aluCH 4YHcia Ha OTAENbHBIE IHU(PHI, HAXOXKACHHE CYMMBI U
MPOU3BEACHUS MDD, HAXOXKICHUE MAKCUMATIBHON (MMHUMAIBHOM) IHU(PEIL.

IIpencraBnenne uucina B BHUJAE HaOOpa MPOCTHIX COMHOXHUTENEH. ANTOPUTM OBICTPOTO
BO3BEJICHHS B CTENEHb. [IOMCK TPOCTHIX YHCENl B 3aJaHHOM JMala30HE C IIOMOIIbIO
AIrOpHUTMa «peniero JparocheHar

3.5

MHOFOpa?,pS[I[HI:Ie OCIbIC Yncia, 3aJa4n JUTMHHOM apI/I(I)MeTI/IKI/I

3.6

S3eik  mporpammupoBanus (Ilackame, Python, Java, C++, C#). Tunsl paHHBIX:
IICJIOYHNCIICHHBIC, BCIICCTBEHHBIC, CHUMBOJBHBIC, Jorndeckue. Bersienus. CrnoxxHble
ycnoBus. I{ukisl ¢ ycinoBueM. L{uKibl 1o nepeMeHHOM.

O6paboTka JaHHBIX, XpaHsmuxcs B ¢aiinax. TekcroBble u aBonuHbIC (ailnbsl. PaiinoBbe
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nepeMeHHbIe ((aitnoBeie ykazatenu). Urenue u3 daiina. 3anucs B ¢aitn.
Pazbuenue 3amaun Ha noazagaud. [loanporpaMmel (ipouenypsl U GyHKIUH).

Wcnonp3oBanue CTaHI[apTHOI\/'I OHOJIMOTEKH SI3BIKA MNpOoTrpaMMHUpPOBaAHUSA

3.7

Pexypcuss.  PexypcuBHble  mpouenypsl M ¢(yHkmum.  Vcmomp3oBaHme — cTeka
JUIs OpraHU3aliy PEKYPCUBHBIX BHI30BOB

3.8

Yucnennele MeTonsl. ToyHOE M MPHOMMKEHHOE pelIeHUs 3agadd. YUCICHHOE pellicHHe
YpaBHECHUI C MOMOIIBIO MOMO0pa mapaMeTpa. UnCIeHHbIe METOABI PELICHUS YpPaBHCHHMA:
Meroj mepedopa, METOA MOJOBHHHOIrO JeneHus. [IpuOimk€HHOe BBHIYUCICHHE MJIHH
KpUBBIX. Bbrunciienne miom@anei (QUryp ¢ IMOMOIIBI YHCICHHBIX METOAOB (METO[
MPSIMOYTOJILHUKOB, MeToa Tpanenwuid). [lonck mMakcumyma (MUHHMyMa) (QYHKIHH OIHOMN
[ePEeMEHHON METO/IOM MOJIOBUHHOTO JACJICHHUS

3.9

O6paboTka CHMBOJBHBIX TaHHBIX. BCTpoeHHBIE (QYHKINH S3BIKA MPOTPAMMHPOBAHUS IS
00pabOTKM CHUMBOJIBHBIX CTPOK. AJITOPUTMBI OOpaOOTKH CHUMBOJBHBIX CTPOK: MOJCYET
KOJINYECTBA MOSBJICHUN CHMBOJA B CTPOKE, pa30MEHHE CTPOKU Ha CJIOBA IO MPOOEIBHBIM
CHUMBOJIaM, TIOMCK TOJICTPOKH BHYTPH JaHHOW CTPOKH, 3aM€Ha HaWICHHOHW MOJCTPOKH Ha
JIpYTyI0 CTpOKy. l'eHepamusi BceX CJIOB B HEKOTOPOM al(aBHUTE, YIOBIECTBOPSIOLIUX
3aJJaHHBIM OrpaHnYeHusIM. [Ipeobpa3oBaHme YnciIa B CHMBOJIBHYIO CTPOKY U O0paTHO

3.10

MaccuBel W TIOCIENOBAaTEIBHOCTH YHCEN. Bpramcienne 0OOOMIEHHBIX XapaKTEPHCTUK
AIIEMEHTOB MacCHBA FIIH YUCIOBOU MOCIEAOBATEIEHOCTH (CYMMBI, IIPOU3BEACHIS, CPETHETO
apu(pMETHIECKOT0, MUHUMAJIHHOTO H MaKCHMAIBEHOTO DJIEMEHTOB, KOJMYECTBA JICMEHTOB,
VIOBICTBOPSIOMIAX 33aJaHHOMY YCIOBHIO). JIMHEHHBII TIOWMCK 3aJaHHOTO 3HAYCHUS
B MaccuBe. AJTOPUTMBI PabOTHl C NIEMEHTAaMHM MAaCCHBAa C OJHOKPATHBIM IIPOCMOTPOM
MmaccuBa. CoOpTUpOBKa OJHOMEPHOTO MaccuBa. IIpocTele MeTOIbl COPTHPOBKU (METOJ
My3bIpbKa, METOJA BbIOOpa, cOpTHUpOBKa BcTaBKamu). COpTHUpPOBKA CIMSHHEM. BrIcTpas
coprupoBka MmaccuBa (amroput™ QuickSort). /IBOWYHBIH TOHUCK B OTCOPTHPOBAHHOM
MacCHBe

3.11

[IBymMepHBIE MacCHBBI (MaTpHIBI). ANTOPUTMBI O0pabOTKM BYMEPHBIX MAaCCHBOB:
3all0JIHEHUE JIBYMEPHOT'O0 YMCIOBOI'O MaccHBa IO 33/JaHHBIM IIpaBHUJIaM, IOMCK 3JIEMEHTa B
JBYMEPHOM MAacCHBE, BBIUMCIIEHHE MaKCUMyMa (MHUHMMYyMa) U CYMMBI 3JIEMEHTOB IBY-
MEpHOT0 MaccuBa, HepecTaHOBKa CTPOK
U CTOJIOIOB ABYMEPHOTO MaccuBa

3.12

CrnoBapu  (accoluaTuBHBIE MACCHBBI, OTOOpaxkeHus). Xom-radbmunbl. [locTpoeHue
aJ1()aBUTHO-4aCTOTHOT'O CJIOBAaps JUIsl 33JaHHOTO TEKCTa

3.13

Creku. AHanu3 NPaBHIBHOCTH CKOOOYHOTO BBIPAXKEHHS. BBIUMCICHHE apH(pMETHYECKOTO
BBIPKCHHUS, 3aIICAHHOTO B TTOCT(UKCHOM hopMe.

Ouepenu. Vcronp3oBaHue odepe i BPEMEHHOIO XPAaHEHUS TaHHBIX

3.14

Anroputmbel Ha Tpadax. IlocTpoeHMe MHUHHUMAaJIBHOTO OCTOBHOTO JI€peBa B3BEUICHHOTO
CBSI3HOT'O HEOPHEHTHPOBAHHOTO rpada. KomndecTBo paznuyHbIX mMyTeil MEXIy BEpIIMHAMHU
OPHEHTHPOBAHHOTO ALMKINYECKOro rpada. Anroput™ JJeHkcTpsl

3.15

Hepebst. Peanmzamus gepeBa ¢ TMOMOIIBIO CCBUIOYHBIX CTPYKTYp. JIBomuHBIe (OMHAapHEIC)
nepeBbs. [loctpoeHue aepeBa Ui 33aHHOTO apU(PMETHIECKOTO BEIpaKeHHS. PeKypcrBHBIC
aNropuTMBI 00X0a aepeBa. Vcnonp3oBaHue cTeKa U 0Yeped Ui 00X0/a JepeBa

3.16

JuHaMHu4YecKkoe IPOrpaMMHMpOBAHHME KAaK METOJA pEIICHUsA 3aJad ¢ COXPAaHEHUEM
IIPOMEKYTOYHBIX pPE3yJbTAaTOB. 3aJaud, pellaeMble C IOMOIIBIO JUHAMUYECKOIO
IPOTrPaMMUPOBAHKSI:  BBIUMCICHHE PEKYPCHUBHBIX  (PyHKIMH, mOACYET  KOJIHMYECTBA
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BAPUAHTOB, 3aJda41 ONTUMH3ALUN

3.17

[Tonsitne 00 OOBEKTHO-OPUEHTHPOBAHHOM TIPOTpaMMHUpPOBaHUH. OOBEKTHI W  KJIACCHI
CpoiictTBa u MeTonbl 00BeKkTOB. OOBEKTHO-OPHEHTHPOBAHHBIN aHanmm3. Pa3paboTka
IporpaMM Ha OCHOBE OOBEKTHO-OPHEHTHPOBAHHOTO TMojaxona. MHKamcyssius, Haclieno-
BaHUE, MOJMMOPHU3M

WudopMaIiioHHbIe TEXHOJIOTHH

4.1

Amnanu3 naHabix. OCHOBHBIC 3a/lauil aHAJIM3a AHHBIX: MPOTHO3UPOBAHKE, KiIacCu(pUKaIms,
KJIacTepu3allusi, aHalM3 OTKJIOHeHWH. IlocienoBaTeNbHOCTh pelIieHHs 3aJad  aHaunu3a
JIAHHBIX: cOOp MEePBUYHBIX JAHHBIX, OYUCTKA W OICHKA KadecTBa NAHHBIX, BHIOOP W (WIIH)
MOCTPOCHHE MOJENH, MPeoOpa3oBaHUE MAHHBIX, BU3YaIH3allUs IaHHBIX, WHTEpIpETalns
pesynbratoB. Ilporpammubie cpenactBa u  VHTepHET-cepBUCHL Uil 00OpabOTKH U
NpeCTaBIICHHs JaHHBIX. bonpme nanapie. MammHHOEe 00y4YeHHe

4.2

AHanu3 JaHHBIX C TOMOIIBI0 AJICKTPOHHBIX TAONHI. BbIUKMCIEHHE CYMMBI, CpPEIHEro
apudmMeTnyeckoro, HauOOJbIIEro (HAaWMEHBINET0) 3HAYCHUS JWana3oHa. BrelymcicHue
K03 HUIHeHTa KOPPENAIUK IBYX PSIOB JAaHHBIX. [locTpoeHUE CTONOYATHIX, JTMHEHYATHIX
U KpyroBhIX auarpamm. Iloctpoenue rpadukoB Gynknuil. [logbop muHUM TpeHIa, pelicHuEe
3aj1a4 NpOrHO3MpOBaHusl. PelieHne 3a/1a4 ONTHMH3ALUH C TOMOIIBIO AJISKTPOHHBIX TA0IHIL

4.3

Juckperuzanusi MpU  MaTeMaTHUYECKOM MOJEIMPOBAHUHM HENPEPHIBHBIX  IPOILECCOB.
MopnenupoBanue IBWKEHHUA. MonenupoBaHue OWOJIOTHYECKHUX CUCTeM. MaremaThdeckue
MOJENTH B OJKOHOMHUKE. BBIUHCINTENbHBIE SKCHEpUMEHTH ¢ MogemsMu. OOpaboTka
pe3yabTaToOB JKCIEpUMEHTa. MeToJ HauMeHbIIMX KBagparoB. OlLiEHKa YHCIOBBIX
apaMeTpoB MOJAEIHPYEMBIX OOBEKTOB U IpolieccoB. BoccTaHOBNEHHE 3aBUCHMOCTEH 1O
pe3ynbTaTaM 3KCIEPUMEHTA

4.4

BepositHoctHBle Momenmu. Metogst  Monte-Kapno. MMuranmoHHOe MOAETMpPOBAHUE.
CHcTeMBI MAaCCOBOTO O0CITYKHBAHHUS

4.5

TabnuuHble (pensiMOHHBIC) 0a3bl JaHHBIX. Tabnuia — TpeicTaBlIeHHE CBEICHUH 00
OOHOTUIHBEIX 00bekTax. Ilose, 3amucek. Kimrou Tabmwmipl. Pabota ¢ roToBOIi 0a30i JaHHBIX.
3amonHeHue 06a3bl AaHHBIX. [IOWCK, COpTHpOBKAa W (WIBTpalMs JaHHBIX. 3ampochl Ha
BBIOOPKY JTaHHBIX. 3aMpoCkl ¢ TapaMeTpaMu. BeIUuciisieMbie oIS B 3apocax.

MHororabmuunable 0a3bl JaHHBIX. THITBI CBsI3ed MeXAy TaOnunamMu. BHENIHMHA KITHOY.
IlenocTHOCTE Oa3bl JaHHBIX. 3aMTPOCHI K MHOTOTAOJHYHBIM 0a3aM JaHHBIX

4.6

TekcroBsrit mporeccop. CpencTBa HOMCKa M aBTO3aMEHBI B TEKCTOBOM  IPOLECCOPE.
CTpyKTypupOBaHHBIE TEKCTOBBIC TOKYMEHTHI. CHOCKH, ornaBieHue. [IpaBuia uTupoBaHus
HCTOYHHKOB ¥ 0opMIIeHHUs OHONMuorpapuuecKux CChUIOK




YYEBHO-METOJUYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O
IMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

METOAUYECKUE MATEPHUAJIBI 1JI51 YYUTEJIA

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
UHTEPHET



