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HHOACHUTEJIBHAA 3AIINCKA

[Iporpamma mo wmHpopmaruke (yriayOJ€HHBIH YpPOBEHb) HAa ypPOBHE CpeIHEro oOIIero
oOpa3oBanusi pa3paboTaHa HA OCHOBE TpeOOBaHMW K pe3ylbTaTaM OCBOEHHUS OCHOBHOM
00pa3zoBaTeNbHON MPOTrpaMMbl CpelHero oOmero obpazoBaHus, mpencraBieHHbIX B DPI'OC
COQ, a raxxe dhenepanpHOI pabodeil MPOrpaMMbI BOCITUTAHUSI.

[Tporpamma no undopmatrke Aa€T MpeAcTaBiIeHUE O 1eNAX, oOlIel cTpaTeruu ooy4deHus,
BOCIIUTaHMUS M Pa3BUTHA 00ydaromuxcs cpeacTtBamu ydyebnoro mpeamera «Mudopmaruka» Ha
yrayOn€HHOM  ypOBHE,  yCTaHaBIMBaeT  o0s3aTeNbHOE  NPEIMETHOE  COJAep)KaHUe,
IpPEyCMAaTPUBAET €ro CTPYKTYpUpPOBAaHME IO pa3jlenaM U TemaM Kypca, OIpeaesnseT
pacmpeziefieHue ero mo kiaccam (rojaMm uU3ydeHwusi), Ja€T MpUMEpHOE paclpeneieHne Y4eOHbIX
4acoB [0 TEMAaTUYECKUM  pa3felaM Kypca U peKOMEHAyeMyl  (IpUMEpPHYIO)
MOCIIE0OBATEIBHOCTh UX M3YUEHUS C YyYETOM MEXKIPEIMETHBIX U BHYTPHUIIPEIMETHBIX CBS3EH,
JIOTHKH Yy4eOHOTO MpoILecca, BO3PACTHBIX 0COOCHHOCTEH 00yJarOLIIXCsl.

[Iporpamma 1o wuHOpMATHKE OIpeneiseT KONUYECTBEHHbIE M  KaueCTBEHHBIC
XapaKTepUCTUKU Y4eOHOro marepuana Juid KakJIoro roja HU3y4eHHs, B TOM 4YHCIE MAJs
COJIEP)KATENIbHOTO HAMOJHEHHUs] PAa3HOrO0 BUAA KOHTPOJsSl (TPOMEXYTOYHOW aTTecTaluu
00y4arouuxcsi, BCEpOCCUNUCKUX MTPOBEPOUHBIX pabOT, rOCYIapCTBEHHOW UTOIOBOM aTTECTALUH).
[IporpaMmma 1o uH(}OpPMATHUKE SBISETCS OCHOBOHM [IJIsi COCTaBJICHHSI ABTOPCKUX YUEOHBIX
IpOTpaMM U Y4eOHHKOB, IOYPOYHOTO TUIAHUPOBAHUS Kypca YUUTEIIEM.

Hudopmaruka B cpeineM o01ieM 00pa3oBaHUU OTPaKAET:

CYIIHOCTh HMH(OPMATHKM KaK HAyYHOH AMCUUIUIMHBI, HW3y4arolleld 3aKOHOMEPHOCTHU
MPOTEKaHUsS U BO3MOXKHOCTH aBTOMAaTH3alUU WH(OPMALMOHHBIX TMPOIECCOB B Pa3IUYHBIX
CUCTEMaAX;

OCHOBHBIE 00JacTH TNpPUMEHEHUS HWH(GOPMATUKU, MPEXKIE BCEro HHPOPMAIMOHHbBIE
TEXHOJIOTHH, YIIPaBICHUE U COLIMATIBHYIO cepy;

MEXIUCIUTUTMHAPHBIN XapakTep HHPOPMATHKU U UHPOPMAIIMOHHON e TEbHOCTH.

Kypc undopmaruku 1 ypoBHSI CpeHET0 00111ero 00pa3oBaHus SBIISETCS 3aBEpLIAIOIINM
ATANOM HENPEPHIBHOW MOJArOTOBKM 00yUaromuxcs B 0061acTu HHPOPMATUKU U MH)OPMAITMOHHO-
KOMMYHHKAIIMOHHBIX TEXHOJOTHH, ONMUpaeTcs Ha COJAep)KaHHWe Kypca HHPOPMATHUKU YpPOBHS
OCHOBHOTO 00Ilero oO0pa3oBaHUs M ONbBIT IOCTOSHHOIO TPUMEHEHUs HH(POPMALMOHHO-
KOMMYHUKAIIUOHHBIX TEXHOJIOTUH, JAa€T TEOPETHUECKOE OCMBICIECHUE, WHTEPHpETaluio |
0000111€eHHE 3TOTO OTBITA.

Pesynbrarel yriyOnéHHOro ypoBHS u3ydeHus ydeOHoro mnpeamera «HHpopmarukay
OPUEHTHPOBaHbl Ha TMOJIyueHHE KOMIIETEHTHOCTEH JUIs Tocieayroue npodeccnoHaabHON
JeSITEIbHOCTH KaK B paMKax JaHHOM MpeAMETHO 00JacTH, TaKk U B CMEKHBIX C HEW 00JacTsiX.
OHM BKJIIOYAIOT B ce04:

OBJIaJICHUE KIJIFOUEBBIMH MOHATHSIMHU U 3aKOHOMEPHOCTSIMH, HAa KOTOPBIX CTPOUTCS JaHHAas
npeaMeTHas o0JacTh, pAclo3HaBaHUE COOTBETCTBYIOIIMX MM TPU3HAKOB M B3aUMOCBS3EH,
CIIOCOOHOCTH JIEMOHCTPUPOBATH PA3IMYHBIE MOAXOJbl K U3YYEHUIO SIBJICHHUM, XapaKTepPHBIX IS
M3y4aeMoil mpeaMeTHON 001acTu;

YMEHHME pellaTh THUIOBBIE NPAKTHUECKHE M TEOPETUYECKUE 3aJauM, XapaKTepHbIE IS
UCIIOJIb30BaHUS METOJIOB U MHCTPYMEHTApHsI JAaHHOM MpeIMeTHOI obmacTu;

HaJU4Me TPEACTABICHUM O JaHHOM TMpEeaMEeTHOW 00JIacTh Kak [EeJOCTHOW TEOpUH
(COBOKYITHOCTH TE€OPHi1), OCHOBHBIX CBSI3X CO CMEXHBIMU 00JIACTAMH 3HAHUM.

B pamkax yriyOonéHHoro ypoBHS — u3y4yeHUS ~HMH(OpMaTUKM  obecreurBaeTcs
IeJIeHaNpaBJIeHHas MMOJrOTOBKAa 00yJaromuxcs K MPOJODKEHUI0 00pa30oBaHUs B OpraHM3alusaX
npodeccuoHanbHOro 00pa3oBaHUsl IO CHEIHATbHOCTSM, HEMOCPEICTBEHHO CBS3aHHBIM C
U(POBBIMU  TEXHOJIOTUSMH, TaKUM KaK TporpaMMHasi HWHXXEHepHus, HHQPOpMAIMOHHAsS
0e30MmacHOCTh, MH(OPMALIMOHHBIE CUCTEMbl M TEXHOJIOTUH, MOOWJIBHBIE CHCTEMBI U CETH,
OonblMe aHHBIC ¥ MAlIMHHOE OOy4YeHHE, POMBIIIJICHHBIM UHTEPHET BelIeH, UCKYCCTBEHHBIN



MHTEJUIEKT, TEXHOJIOTUM OECHpOBOJHOM CBsI3M, POOOTOTEXHMKA, KBAHTOBBIE TEXHOJOTHH,
CHCTEMBI paclpeieIEHHOr0 PeecTpa, TEXHOJIOTUY BUPTYaJIbHOW U IOMTOJTHEHHOW PEaJTbHOCTEM.

OcHoBHas 1enb U3y4eHus: yueonoro npeamera «Mapopmaruka» Ha yriy0iaEHHOM ypoBHE
cpeaHero oouero obpa3oBaHUs — oOecledeHue AalbHEHIIEero pa3BUTUS HH(GOPMAIMOHHBIX
KOMIIETEHIINH OO0YYaromerocs, €ro TOTOBHOCTH K JKM3HM B YCJIOBHUAX pPa3BUBAIOIIETOCS
MH(POPMALIMOHHOT0 O0IECTBAa U BO3pacTarolled KOHKYPEHIIMH Ha phIHKE Tpyaa. B cBs3u ¢ 3tum
u3zydenue napopmatuku B 10—11 xmaccax T0JDKHO 00€CTICUUTh:

c(OPMHUPOBAHHOCTh MUPOBO33PEHUS, OCHOBAHHOI'O Ha NOHMMAHUHU POJU MH(OPMATHKH,
UH(POPMALIMOHHBIX 1 KOMMYHUKAIIMOHHBIX TEXHOJIOTUI B COBPEMEHHOM OOIIECTBE;

c(OPMHUPOBAHHOCTb OCHOB JIOTHUECKOTO U aJITOPUTMHUUECKOTO MBIIIUICHUS;

c(OPMHPOBAHHOCTh YMEHHH pa3nu4arh (AKThl M OLEHKH, CPaBHHUBATH OIICHOYHBIC
BBIBOJIbI, BUACTh MX CBSI3b C KPUTCPUSMHU OLEHUBAHUSA U CBSI3b KPUTEPUEB C ONPEIACIEHHON
CHCTEMOM IIEHHOCTEH, MMPOBEPSTH HA JIOCTOBEPHOCTH M 000011aTh HHPOPMALIUIO;

c(OPMHUPOBAHHOCTh MPEACTABICHUN O BIAMSHUU MH(GOPMALIMOHHBIX TEXHOJOTHM Ha KU3Hb
YeloBeKa B OOIIECTBE, IMOHMMAaHHE COLMAIBHOTO, HSKOHOMHYECKOTO, TOJIHTHYECKOTO,
KYJIBTYPHOTO,  IOPUAMYECKOr0,  MNPUPOAHOIO,  SPrOHOMHYECKOrO,  MEAMIMHCKOIO U
(U3HNOTIOTHUECKOTO KOHTEKCTOB HH()OPMAITHOHHBIX TEXHOJIOTHIA;

IPUHATHE MPABOBBIX U ITHMUECKUX ACIEKTOB MH(POPMALMOHHBIX TEXHOJIOTUH, OCO3HAHME
OTBETCTBEHHOCTH JIIOJICH, BOBJIICYEHHBIX B CO3JaHWE W HCIOJIb30BaHWE HWH(POPMAIMOHHBIX
CHCTEM, paclpoCcTpaHeHHE HHPOPMALINY;

CO3JaHME  YCIOBMM JUIsl pa3BUTHUA HABBIKOB  Y4eOHOM, IPOEKTHOH, Hay4dHO-
UCCIIEI0BATEIbCKON U TBOPUECKON AEATEIbHOCTH, MOTUBALIUN 00YYaOLINXCSl K CAMOPA3BUTHIO.

B conepxanum yuebnoro npeamera «MHbOpMaTHKay BBIACTSIOTCS YEThIPE TEMATHUECKUX
paszznena.

Paznen «lludgpoBas rpaMOTHOCTB» MOCBSIIEH BOIPOCAM YCTPOWCTBA KOMIIBIOTEPOB H
JPYTUX 3JE€MEHTOB LU(PPOBOrO OKPYXKEHHUS, BKIIOYAs KOMIIBIOTEPHBIE CETH, HCIOJIb30BAHUIO
CPEICTB ONEPALlMOHHOW CHCTEeMbI, pabore B ceTh HTepHET M HCNONb30BAaHUIO HWHTEPHET-
CEpBHCOB, HHPOPMAITMOHHOHN O€30MaCHOCTH.

Paznen «Teopernueckne OCHOBbI HH(OPMATHKH» BKIIOYAeT B ce0S TMOHATUIHBIN
anmapar MHPOPMATUKH, BOIPOCH KOJUPOBAHUS MH(DOPMAIUH, U3MEPEHUs] NH(OPMAIIMOHHOTO
00BEMa TaHHBIX, OCHOBBI aIreOpbl IOTUKH ¥ KOMIIBIOTEPHOI'O MOJIETHUPOBAHUS.

Pasnen «AaroputMbl M NPOrpaMMHMPOBAaHMe)»  HANpaBlIeH  HAa  pa3BUTHE
QITOPUTMUYECKOTO  MBIIUIEHHS, pPa3pabOTKy aJIroOpuTMOB M OLEHKY UX CJIOXHOCTH,
(dopMHpOBaHHE HABBIKOB peai3allid MpOrpaMM Ha s3blKax MPOrpPaMMHPOBAHUS BBICOKOTO
YPOBHSL.

Paznen «ngopmannonnsie TEXHOJOTUM» IOCBAILIEH BOIIpOCaM [IPUMEHEHHUS
MH(OPMALIMOHHBIX TEXHOJIOTUM, PEalM30BaHHBIX B MPUKIAIHBIX MPOrPaMMHBIX MPOAYKTaX U
UHTEpHET-CepBUCaX, B TOM YHCIE B 3aJadyax aHajM3a JaHHBIX, UCIOJIb30BAHUIO 0a3 JaHHBIX U
AIIEKTPOHHBIX TAOJIUIL IS PEIIeHUs TPUKIIATHBIX 3a/1a4.

B npuBenénnom nanee coxepkaHuu ydyeOHoro mpenmera «MHpopmaruka» KypCHBOM
BbIJIEJICHBI JIOTIOJTHUTEIbHbIE TEMBI, KOTOPbIE HE BXOJAT B 00s3aTENIbHYIO IpOrpaMMy O00y4YeHUs,
HO MOTYT OBITh MNPEUIOKEHBI JJIsl M3YYeHHs] OTICIbHBIM MOTHBHPOBAHHBIM M CHOCOOHBIM
00yJaronuMcs.

VYray6néHHbll ypoBEHb M3yueHHUs] MHPOPMATHKU PEKOMEHJIYETCS JJISl TEXHOJIOTHUECKOTO
npodussi, OpUEHTUPOBAHHOTO HAa WMHXKEHEPHYI0 U HMH(DOPMALMOHHYIO CQEpbl AESITETbHOCTH.
VYrny6néHHblii ypoBeHb H3yueHHs] WH(POPMATHKU OOECIeYMBAET: MOATOTOBKY OOYyYaroIluxcs,
OPUEHTUPOBAaHHBIX Ha CIEUUATbHOCTH B 00JacTd HMH(DOPMALMOHHBIX TEXHOJOTHH U
WH)XEHEPHBIE CIEIUAIBHOCTH, y4YacCTHE€ B IPOEKTHOW M MCCIEN0BATENbCKOW IESTEIBHOCTH,
CBS3aHHOM C COBPEMEHHBIMM HAINpaBICHHUSIMH OTpacid WH(GOPMaLMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHI, MOJArOTOBKY K Yy4YacTHIO B OJIMMIIMAAAaxXx M caadye EnuHOro rocynapcTBEHHOTO
9K3aMeHa 1o HH(OPMaTHKE.



[TocnenoBaTenbHOCTh M3y4EHHS TEM B Ipejeiax OAHOTO roja OOy4YeHHs] MOXET ObITh
M3MEHEHa 10 YCMOTPEHHIO YYUTENsl MPH MOArOTOBKE paboyeil mporpaMMbl U MOYpPOYHOTO
IJIAHUPOBAHUSL.

OO0miee 4KCiIo YacoB, PEKOMEHIOBAaHHBIX I M3ydeHus nHpopmatuku — 272 gaca: B 10
kiacce — 136 yacoB (4 yaca B Hezento), B 11 kinacce — 136 yacoB (4 yaca B HEZACIIO).

COILEPKXAHUE OBYYEHUSA
10 KUIACC

HudpoBasi rpaMOTHOCTH

TpeboBaHMs TEXHUKH O€30MACHOCTH M TUTUEHBI IIPH PabOTE C KOMIBIOTEPAMU U IPYTUMHU
KOMIIOHEHTaMU I POBOTO OKPYKEHUS.

[TpuHinel  pabOThl KOMITBIOTEPOB W KOMIBIOTEPHBIX CHCTEM. ApXuTekTypa (oH
Helimana. ABTOMaTH4eCcKO€e BBIOJIHEHUE TPOrpaMMBl IpoueccopoM. OnepaTuBHast, IOCTOSTHHAS
U JonroBpeMeHHas mnamsaTb. OOMEH IaHHBIMH C MOMOINBI0 IKH. KOHTposuiepsl BHEUIHHX
ycTpoiicTB. [Ipsamoitl nocTym K naMsTH.

OcHOBHBIE TEHJEHLUMU PAa3BUTUS  KOMIBIOTEPHbIX TexHojioruil. [lapamnenbHble
BbIUMCIIeHUs.  MHoromponeccopuble  cuctembl.  CynepkoMnbioTepbl.  Pacrnipenenénnble
BBIYUCIIUTENFHBIE CHCTEMBI M 00paboTKa O0NMbIIMX HaHHBIX. MOOHIEHBIE IIM(POBBIE YCTPOKWCTBA
U HUX POJb B KOMMYHHMKaUWAX. BcCTpoeHHble KOMIBIOTEPBL. MHKPOKOHTPOIUIEPHI.
Pob6orusupoBanHble NPOM3BOACTBA.

[IporpaMmMHOe oOecneyeHHEe KOMIBIOTEPOB U KOMIIBIOTEPHBIX CHUCTEM. Bumisl
IpOTPaMMHOTO obOecriedeHus U ux HaszHaueHne. OCOOCHHOCTH MPOTPaMMHOTO OOecredeHUs
MOOUIBHBIX ycTpocTB. [lapamnensHoe mnporpammupoBanue. CucTeMHOE MPOrpaMMHOE
oOecneueHue. OnepanuoHHbIE cHUCTEMBL. YTHIUTHL JlpaiiBepbl ycTpoicTB. MHcrammauus u
JEUHCTAIUISIIHS IPOTPAMMHOT0 00eCIIeUeHHUS.

@aiinoBelie cucteMbl. [IpHHIMTIBI pa3MeneHusl 1 UMEHOBaHUS (DAiJIOB B IOJTOBPEMEHHON
namsitu. [llabnoHb! s onucanus rpymni ¢aiios.

[TporpammHoe obOecnieuenue. JIueHsupoBanue nNporpaMMHOTO odecredeHus U Hu(poBbIX
pecypcoB. IlpompuerapHoe u cBoOoaHOe mporpamMMmHoe oOecrneyeHne. Kommepueckoe u
HEKOMMEPUYECKOE HCIIOJIb30BAaHME MPOrPAMMHOTO OOecreueHuss M LHUPPOBBIX PECYpPCOB.
OTBeTCTBEHHOCTh, YCTaHABIMBAaeMas 3aKoHoAarenbCcTBOM Poccuiickoni ®enepanun  3a
HENPaBOMEPHOE UCMOIb30BaHUE MPOrPaMMHOI0 o0ecrieueHus U U(POBHIX PECYPCOB.

[TpyHIMIIBI TIOCTPOEHUS M anmnapaTHble KOMIIOHEHTHI KOMIIBIOTEpPHBIX ceTed. (CereBble
npotokoisl. Cets UnTepHeT. Anpecanus B cetu MutepHet. [Ipotokomnsl creka TCP/IP. Cucrema
JIOMEHHBIX UMEH.

Pasnemenne IP-cetm Ha 1moacetm ¢ momombl0  Macok  moxacerel. CereBoe
agMuHMCTpupoBaHue. IlollydeHne NaHHBIX O CETEBBIX HACTpoikax Komnbrorepa. lIposepka
HaJIM4Us CBS3H € y3JI0M ceTu. Onpeenenre MapipyTa JIBUKEHHUS TaKeTOB.

Bunsr nestensHoctu B cetu MurepHer. CepBuchkl Murepnera. ['eomH(popmannoHHbIe
cuUcTeMbl. ['€oJOKaIlMOHHBIE CEPBHUCHl PEalbHOIO0 BpPEMEHM (HampuMep, JOKalus MOOMIIBbHBIX
Tene()OHOB,  ONpeJeNeHHe  3arpy>KeHHOCTH  aBTOMAarucrpajieil),  HMHTEPHET-TOProBI,
OpoHHpOBaHWE OMJIETOB U TOCTUHHIIL.

['ocynapcTBeHHBIE JIEKTPOHHBIE CEpBUCHI M yCiIyrd. ColuanbHblE CETHM — OpraHu3alus
KOJUIEKTUBHOT'O B3aMMOJEHCTBUS M oOMeHa JaHHbIMH. CeTeBOM ITHKET: IpaBHJia MOBEICHUS B
kubepnpoctpanctBe. Ilpobrema mMOATMHHOCTH mOnMydyeHHOH uHpopMmanuu. OTKpBITHIE
o0pa3oBaTeslbHbIE PECYPCHI.

TexHOreHHblE W DKOHOMHYECKHE  yIpo3bl, CBSI3aHHBIE C  MCIOJb30BAaHUEM
MH(}OPMaLMOHHO-KOMMYHUKAIIMOHHBIX TeXHOJIOTUH. O011ue npobdiaemMspl 3auThl HHGOPMALIUU U
uHpopMaMoHHOM Oe3omacHocTu. CpezacTtBa 3amuThl  HMHQOpMAMM B KOMIIBIOTEpax,
KOMIIBIOTEPHBIX CETSIX W aBTOMAaTH3MPOBAHHBIX HMH(OpPMalMOHHBIX cuctemax. IlpaBoBoe
obecrnieueHrne HHHOPMAIIMOHHON OE30MaCHOCTH.

[IpenoTBpanieHne HECAaHKIIMOHUPOBAHHOTO JIOCTyNMa K JUYHOW KOH(HACHIMAIbHON
uHpOpMaLIUK, XpaHALICWCSs Ha TEPCOHAIBHOM KOMIBIOTEpE, MOOWMIIBHBIX YCTPOWCTBAX.



BpenonocHoe mnporpaMMHoe oOecriedeHHEe U CIOcOObl OOpbOBI C HHUM. AHTUBUPYCHBIC
nporpammbl. Opranu3anys JMYHOTO apxruBa nHpopmarn. PesepsHoe konuposanue. [laponsHas
3aIIKTa apXHBa.

HIudpoBanue manupix. CuMMeTpUYHbIE M HecuMMeTpudHble mudpsl. [ndpsr mpocroii
3amensl. [udp Lesaps. [ludp Buwkenepa. Anroputm mudpoanus RSA.

TeopeTuvyeckue 0CHOBbI HHPOPMATUKH

WNudopmanus, nanusie ¥ 3HaHuA. MHPOpMaLMOHHBIE MPOIECCH B MPHPOJE, TEXHUKE U
o01iecTBe.

HenpepbiBHbIE M TUCKpPETHBIE BEIMYMHBI U CUTHaibl. HeoOX0oAMMOCTh IHCKpeTH3aluuu
uHpOpMaLMy, IpeJHa3HAuYEeHHOM JUIsl XpaHEeHWs, Meperaud M o0paboTkM B IUPPOBBIX
CUCTEMAX.

JlBonuHOEe KOIMpoBaHME. PaBHOMEpHBIE U HEPABHOMEpHBIE KOABL. JleKogupoBaHue
COOOILIEHUH, 3allMCAaHHBIX C MOMOIIBI0 HEpaBHOMEPHBIX Koj0B. YcioBue dano. Ilocrpoenue
OJIHO3HAYHO ACKOIUPYEMBIX KOZOB C IIOMOULIbIO JAepeBa. EIMHUIBI M3MEpPEHUs KOJIMYECTBa
uHpopManuu. AnpaBUTHBIA MOIXO K OIIEHKE KOJINYEeCTBA HH(OpMAIIH.

Cuctembl cuncinenusi. Pa3BépHyTast 3amuch LENbIX U JPOOHBIX YUCEN B IMO3MLIMOHHOM
cucreMe cuncieHus. CBOICTBAa MO3WIIMOHHOM 3allMCH YMCIA: KOJMYECTBO LU(pP B 3aINCH,
IIPU3HAK JEJIMMOCTH YHUCJIa HA OCHOBAaHUE CHCTEMBI CUMCIEHHS. AJTOPUTM IEPEBOJA LEIOr0
yucia u3 P-nuHOM CUCTEMBI CUMCIIEHU B AECATUYHYIO. AJITOPUTM IEPEBO1a KOHEYHOM P-nuHOM
IpoOu B IECATUYHYIO. AJITOPUTM IEpPEeBOJa LEJIOro YKuciaa U3 JeCATUYHON CUCTEMbl CUMCICHUS
B P-nunyto. IlepeBon koHeuHOM necsaTuuHOM apoOu B P-nunyro. /[BomuHas, BocbMepuuHas U
HIECTHAATePUYHasi CUCTEMbl CUMCIICHHUS, CBA3b MEXIYy HUMHU. ApudMeTHUECcKUe Onepanuu B
MNO3UIMOHHBIX CHCTEMax CUMCIIECHUs. TpOMYHAs ypaBHOBELIEHHAs CUCTEMa CYHCIIEHUS.
JIBOMYHO-ECATUYHAS CUCTEMA CUUCIICHUS.

Komupoanue tekctoB. KommpoBka ASCII. Opnobaiitapie komupoBku. CraHmapT
UNICODE. Koauposka UTF-8. Omnpenenenue WHPOPMALMOHHOTO 00BbEMA TEKCTOBBIX
COOOLIEHUH.

KonupoBanue uzobpaxenuit. OneHka nHGOPMAMOHHOTO 00bEMa rpaduyeckux JaHHbBIX
IpU 33JaHHBIX pa3pelleHUH U TIyOMHe KoaupoBaHMs IBeTa. LIBeToBble Monenu. BekrtopHoe
koaupoBanue. @opmarel rpapuueckux ainos. TpéxmepHas rpaduka. GpaxranbHas rpaduka.

KomupoBanue 3Byka. OrnieHka HHGOPMAIIMOHHOTO 00BEMA 3BYKOBBIX JaHHBIX MPHU
3a/laHHBIX 4aCTOTE JUCKPETU3ALMH U Pa3psIIHOCTH KOJUPOBAHUSI.

Anrebpa noruku. IloHsTue BbicKa3zbiBaHUs. BbickasbiBaTenbHble (HOPMBI (TPEIUKATHI).
KBaHTOpBI CyI1€CTBOBaHUS U BCEOOITHOCTH.

Jlormueckue omneparuu. Tabnuubl uctuHHOCTU. Jlormueckue BblpaxkeHHs. Jlornueckue
ToXkAecTBa. JloKa3aTenbCcTBO JIOTMUECKUX TOXAECTB C IIOMOILIBIO TaOJML HCTUHHOCTH.
Jlornueckue onepanuu U ONEepaluy HaJl MHOKECTBAMHU.

3aKkoHBl anreOphl JIOTUKU. DKBHUBAJCHTHBIE MPEOOpa30BaHMs JIOTUYECKUX BBIPAKEHHI.
Jlornueckue ypaBHEHUs U CHCTEMBI YPAaBHEHMUIA.

Jlornueckue (hyHKIMU. 3aBUCUMOCTb KOJIMYECTBA BO3MOXKHBIX JIOTHYECKUX (DYHKIMI OT
KOJIMYecTBa apryMeHToB. [loHbIe cUCTeMBbI TOTHYECKUX (PYHKIIUH.

Kanonnyeckue ¢opmbl jorudeckux BbIpaxkeHUH. CoOBepIICHHbIE AW3BIOHKTUBHBIE H
KOHBIOHKTHBHBIE HOPMaJIbHBIE (DOPMBI, AITOPUTMBI UX TOCTPOEHUS MO TaOJIMIIE UCTUHHOCTH.

Jlornueckue aneMeHTHl B cocTaBe kKommbroTepa. Tpurrep. Cymmarop. MHoropaspsaHbii
cymmarop. lloctpoeHme cxem Ha JOTMYECKHX DJJIEMEHTAX 10 3aJaHHOMY JIOTHYECKOMY
BBIPAXEHHIO. 3aIIUCh JIOTUUECKOTO BBIPA)KEHUS 10 JIOTUYECKON CXEME.

IIpencraBienne HeabIX YUCEN B NaMATH KOMITbIOTEpa. OTPaHUYEHHOCTh JUAIla30Ha YHCEI
P OTPAaHMYEHUHU KoJIM4YecTBa pa3psnoB. llepenonHenue paspsnHoil ceTku. be3zHakoBble u
3HAKOBBIC IaHHBIC. 3HAKOBBIN OWT. JIBOMYHBIN JOMTOTHUTEIbHBIA KOJ OTPUIIATEIbHBIX YUCEI.



[ToGuToBbie nOTMYeckue omnepauuu. Jlormueckuit, apupMeTHUECKUH W IMKINYECKUN
casuru. [IudpoBanue ¢ momorpio MOOKUTOBOI orneparuu «uckiaovaromee NI ».

[IpencraBineHne BEUIECTBEHHBIX 4YHCEN B IaMATH KOMIBIOTEpa. 3Hayalias 4acTb U
nopsiiok  yucna. Jlpama3oH 3HaueHWil BellecTBEHHbIX uucen. [IpoGiembl  XpaHeHus
BELIECTBEHHBIX YHCEN, CBSI3aHHBIE C OrPAaHMYEHHEM KOJMYECTBAa pa3psaoB. BolnonHeHue
olepauuii ¢ BEIECTBEHHBIMHU YUCIIaMH, HAKOIIJICHUE OLIMOOK IPU BBIYUCIICHHUSAX.

AJITOPUTMBI M IPOTPAaMMHPOBAHHE

OmnpezneneHue BO3MOXKHBIX PE3y/lbTaTOB PabOThl MPOCTEHIINX aJTOPUTMOB YIPABICHUS
VCIIOJHUTENIIMA UM BBIUMCIMTEIBHBIX aaropuTMOB. OnpelnereHue HCXOAHBIX JAHHBIX, IPU
KOTOPBIX QJIFOPUTM MOXKET AaTh TPeOyeMblil pe3yibTar.

Oranbl pelieHus 3ajJad Ha KoMmibiloTepe. MHCTpyMEHTalbHBIE CpeNCTBa: TPAHCIATOP,
OTIaIuMK, npopuaupoBiiuk. Kommuisuus M uHTepnperauus Mporpamm. BupryanbHble
MaIIUHBI.

WuterpupoBanHas cpeaa pa3paboTku. Meronasl oTinagku mnporpamm. lcnosb3oBanue
TpaccupoBOYHBIX Tabnui. OTianouyHblii BbiBOJ. [lomaroBoe BbINMOJIHEHHE MPOrpaMMbl. Touku
ocTaHoBa. [IpocMOTp 3HaUYEHUN IEPEMEHHBIX.

Azpik nmporpammupoBanust (Python, Java, C++, C#). Tunbl JaHHBIX: LEIOYUCIICHHBIE,
BELIECTBEHHBIE, CHMBOJIbHBIE, JIorHueckue. Bersienus. Croxsble yciaoBus. L{uKiel ¢ ycioBueMm.
[{uxibl 10 nepemMeHHo. B3auMo3aMeHsAeMOCTh Pa3IMYHbIX BUJOB LUKIOB. MIHBapHaHT 1uKIIa.
CocraBieHHEe IUKJIIA C UCIIOJIB30BAHUEM 3apaHee ONPENEIEHHOIO MHBApUAHTa IIUKJIA.

HoxymentupoBanue nporpamm. Mcnonp3oBaHne KOMMeHTapueB. [1oAroToBka omucaHus
IIPOrPaMMBbl U HHCTPYKLIUHU JJIs IIOJIb30BATESL.

AnropuT™MBl 00pa0OTKM HATYPaJbHBIX YHCEN, 3aIMCAHHBIX B MO3HIIMOHHBIX CHUCTEMax
CUMCIIEHUS: pa30ueHHe 3alucu 4YMciaa Ha OTHeNIbHble LUQPbI, HAXOXKAEHHE CYMMbl U
npou3BeIeHUs UPp, HAXOXKIEHNE MAKCUMAIbHOU (MUHUMAJIBHON ) TTU(PHI.

HaxoxneHne Bcex MpOCTHIX YKMCENl B 3aJaHHOM Auanas3oHe. [Ipencrasienue yncia B BUIE
Habopa MPOCThIX COMHOXKUTENEH. AITOPUTM OBICTPOrO BO3BE/ICHUS B CTETIECHb.

OO6paboTka JaHHBIX, XpaHAMxcs B (aiinax. TexcToBble U 1BoMuYHbIE (aiinbl. DaiinoBsie
nepemeHHbIe ((aitioBbie ykazarenu). Utenue u3s (aiina. 3anuce B daii.

Pa3z6uenune 3amaun Ha nmojzagauu. IlognporpaMmel (mpouenypsl u ¢yHkuun). Pexypeus.
PexypcuBHbie 00bekThl (ppaktainsl). PexypcuBHble mponeaypsl u ¢yHkuuu. Mcnonb3oBaHue
CTEKa JJIs1 OpraHU3alMi PEKYPCUBHBIX BBI30BOB.

Hcnonp3oBanue craHmapTHOW OMOIMOTEKH s3bIKa MporpaMMmupoBanus. llonximrodeHune
O6MOIMOTEK MOANPOTrpaMM CTOPOHHUX MPOM3BOAUTENCH. MOAYIbHBIH NPUHLIMIT TOCTPOEHUS
MPOrPaMM.

Yucnennsle MeToabl. TouHOe M NpUOIMKEHHOE pelieHus 3aaayu. UHcIeHHble METOJIb
pellleHusT ypaBHEHUH: MeToja Tmepebopa, METOJa IMOJIOBUHHOrO jeneHus. I[IpubnmxénHoe
BBIYUCIICHUE JUTMH KPUBBIX. Bbluncienue riomaaeid Guryp ¢ moMoIbio YMCIEHHBIX METO/I0B
(MeToa MpSAMOYTOJILHUKOB, MeTo1 Tpanenuil). [lonck makcumyma (MUHUMYMa) QYHKIIMH OJTHOM
NIEPEMEHHOI METO0M IIOJIOBUHHOTO JIEJIEHUS.

OO6paboTka CHMBOJIBHBIX JaHHBIX. BCcTpoeHHbIE PYHKIMM S3bIKa MPOTPAMMHUPOBAHUS IS
00pabOTKM CHMBOJIBHBIX CTPOK. AJTOPUTMBI 0OOpabOTKM CHUMBOJBHBIX CTPOK: MOJCYET
KOJIMYECTBA MOSBJICHUM CHMBOJIA B CTpOKE, pa30MeHHe CTPOKHM Ha CJIOBa IO MPOOEIbHBIM
CHUMBOJIaM, IIOUCK MOJACTPOKM BHYTPH J[aHHOM CTpPOKH, 3aME€HAa HalJEHHOW IOJCTPOKH Ha
JIpYryro cTpoky. ['eHeparusi Bcex 0B B HEKOTOPOM aji(aBUTE, YAOBIETBOPSAIOMINX 3aJaHHBIM
orpannueHusM. [Ipeobpa3zoBaHue ynucia B CUMBOJIBHYIO CTPOKY U OOpaTHO.

MaccuBbl M TOCIEI0BAaTENbHOCTH 4YHcel. Bpruncienne oOOOMIEHHBIX XapaKTEPUCTUK
HJIEMEHTOB MAacCHBa WJIM YHCIOBOH IMOCIEI0BATEIbHOCTH (CYMMBI, NPOU3BENEHUS, CPEIHETO
apu(MEeTHYECKOro, MUHUMAIBHOIO M MAaKCHUMAaJIbHOTO 3JEMEHTOB, KOJIMYECTBA 3JIEMEHTOB,
YZIOBJIETBOPSIOUINX 3aJaHHOMY YCJIOBHIO). JINHEMHBII MOMCK 3aJaHHOTO 3HAYEHUSI B MacCHBE.



CoptupoBKa OJHOMEpPHOrO MaccuBa. [IpocThie METOABI COPTUPOBKU (METOM MY3BIPHKA,
METOJ BBIOOPA, COPTHPOBKA BcTaBKamu ). COPTHPOBKA CIUSHUEM. bhIcTpasi COpPTHpOBKA MaccHuBa
(amroputm QuickSort). JIBOMYHBIN MOMCK B OTCOPTUPOBAHHOM MacCCHBE.

JIByMepHbIE MacCUBBI (MaTpuUIlbl). AJITOPHUTMBI OOpaOOTKH JBYMEPHBIX MAaCCHUBOB:
3aMOJTHCHUE JIBYMEPHOTO YMCJIOBOIO MAacCHBAa MO 3a/laHHBIM IpPaBWJIAM, MOWCK 3JIEMEHTAa B
JIBYMEPHOM MAaCCHBE, BBIYMCIICHUE MaKCUMyMa (MHHHMYMa) ¥ CYMMBI 3JIEMEHTOB JIBYMEPHOTO
MacCHBa, MIEPECTaHOBKA CTPOK U CTOJIOIIOB ABYMEPHOTO MacCHBA.

NudpopmaninoHHbIe TEXHOJIOTHH

TexcroBelii mpoueccop. PenakrtupoBanue u ¢popmarupoBanue. IIposepka opdorpaduu u
rpamMatuku. CpeicTBa IMOMCKAa M aBTO3aMEHBI B TEKCTOBOM Mpoiieccope. Mcmonb3oBaHue
ctwield. CTpyKTypUpOBaHHbIE TEKCTOBbIE NOKYMEHTbl. CHOCkH, oriaBieHue. KosuiekTuBHas
pabota ¢ JokyMeHTamMH. THCTpyMeHTHI pelieH3upoBaHus B TEKCTOBBIX Iporieccopax. Obiaynbie
cepBuchl. JlenoBas mepenucka. Pedepar. [lpaBuia MUTHPOBAHUS UCTOYHUKOB M O()OPMIICHUS
oubmuorpaduueckux ccpiiok. OpopmiieHre Crucka JUTepaTypbl. 3HAKOMCTBO ¢ KOMIBIOTEPHOU
BEPCTKOM TeKkcTa. TexHuueckue cpeacTBa BBoja Tekcra. Crenuanu3upoBaHHBIE CPENCTBA
pEeIaKTHPOBAHUS MATEMAaTUYECKUX TEKCTOB.

Amnanm3 nanabix. OCHOBHBIC 3a/1a4M aHAJN3a TaHHBIX: IPOTHO3UPOBAHME, KiIaccu(uKaius,
KJIacTepu3anus, aHaiu3 OTKIoHeHu#. [locnenoBaTenbHOCTh pellleHus 3ajad aHalu3a JaHHBIX:
cOOp TMEepPBUYHBIX JAHHBIX, OYMCTKAa M OLEHKA KadyecTBa MAHHBIX, BHIOOp W/MJHM TOCTPOCHHE
MOJIeJM, TpeoOpa3oBaHUE [aHHBIX, BU3YyaIM3allUsl JaHHBIX, HHTEPIpPETalus pe3yJbTaToB.
[IporpaMMHBIE CpEICTBA W HMHTEPHET-CEPBUCH ISl 0OpabOTKM W TPEACTABICHUS JIaHHBIX.
bonbuine nannusie. Mammnanoe o0yuenue. IHTeIeKTyanbHbIN aHaUu3 TaHHBIX.

AHanu3 JaHHBIX C IOMOUIbIO 3JIEKTPOHHBIX TaOnul. BbruncieHue cymmbl, CpeaHETro
apuMeTHUYecKoro, HauOOJbIIero (HaWMMEHBIIEr0) 3HAYEHHUS JMana3oHa. BeluncieHue
Kod(puIMeHTa KOPPEIsUN IBYX psIOB JaHHBIX. [locTpoeHue cronduarhixX, JMHEHYAThIX U
KpyroBeix auarpamm. [Toctpoenune rpagukos Gpynkuuii. [Togbop nuuum TpeHia, peexHue 3aaa4y
MPOrHO3UPOBAHUS.

YucneHHoe pelleHue ypaBHEHHMH C MOMOIIbI0 Moja0opa mapamerpa. OnTtumuzanus Kak
MOMCK HAWIy4dllero pelleHuss B 3aJaHHbIX ycioBusx. lleneBas ¢yHKuuMs, orpaHHMYEHUS.
JlokanbHble U TNI00ANbHBIM MUHMMYMBI LieneBoil ¢yHkiuu. Pemenue 3amad onTUMH3alUU C
MOMOIIBIO AJIEKTPOHHBIX TAOJIHUII.

11 KJIACC

Teopernueckne 0CHOBbI MHPOPMATHKH

Teopernueckre MOAXOIbI K OLIEHKE KoJudecTBa MHGOpMaluu. 3aKOH aJJIMTUBHOCTH
uHpopmanuu. Popmyna Xapriau. Mapopmanus u BepositHocTh. Popmyna llleHHOHA.

Anroputmsl cxatust gaHHbX. AnroputM RLE. Anroputm Xaddmana. Anroputm LZW.
ANTOPUTMBI CKaTHsl JAQHHBIX C MOTEPSAMH. YMEHbIEHHE TIyOWHBl KOJMPOBAHUS IBETA.
OcHoBHbIE uaen anroputMoB cxatust JPEG, MP3.

CkopocTh mnepefaud JaHHBIX. 3aBUCUMOCTh BPEMEHHU Iepelauyd OT HH(OPMAIMOHHOTO
0o0béMa JaHHBIX M XapaKTEPUCTUK KaHajla CBs3U. [IpUYMHBI BO3HUKHOBEHMS OIIMOOK IpHU
nepenaye AaHHbIX. Kopl, mo3Bossione o0Hapy>KUBaTh U UCIPABIATH OMIMOKU, BO3HUKAIOIINE
npu nepepade AaHHbIX. Paccrosinne Xsmmunra. KonupoBanue ¢ moBTopeHueM OuToB. Kombl
X5MMMHra.

Cucrembl. KommnoHeHThl cucTeMbl U HX B3aumopeictBue. CucteMHbli 3(QexT.
VYnpasienue Kkak HHPOpMamoHHbIN nporiecc. OOpaTHas CBSI3b.



Mogenu u  wmoaenupoBanHue. Llenp  MopenupoBanus. COOTBETCTBHE  MOJENH
MOJIETIUPyeMOMY OOBEKTY WIJIM TpOIecCy, eI MoJenupoBaHus. Popmanu3aiusi TpUKIaTHbIX
3az1ad.

[IpencraBienue pe3ynbTaTOB MOJAEIUPOBAHUA B BUOE, YIOOHOM MJii BOCHPHUSATHS
gyenoBekoM. [ paduueckoe npeacTaBieHue NTaHHBIX (CXEeMBbI, TAOIHUIIbI, TPa(UKH).

I'padbl. OcHoBHble moHATHA. Bunabl rpados. Onucanue rpadoB ¢ MOMOUIBIO MAaTPHIL
CMEXHOCTH, BECOBBIX MAaTpHIl, CIIMCKOB CMEXKHOCTU. PelieHue aaropuTMUYECKUX 3ajaad,
CBSI3aHHBIX C aHaJIM30M TpadoB (IOCTPOCHHUE ONTUMAIBHOIO IYTH MEXAY BeplIMHamH rpada,
ONpe/ieJICHUE KOJIMYECTBA pA3JIMYHBIX IMyTed MEXAy BepIIMHAMH OpPUEHTUPOBAHHOTO
aIMKJIMYECKOro rpada).

Hepesbs. bunapuoe nepepo. Jlepebs moucka. CrocoOsl 00xona aepesa. [Ipeacrapnenue
apuMeTHUYeCKUX BBIPRKEHUN B BHJE JAepeBa. J[MCKpeTHbIE WUIPHI JBYX HMIPOKOB C ITOJTHOMN
unpopmanueit. Iloctpoenue pepeBa mepebopa BapuUaHTOB, OMHCAHHME CTPATETUU WIPHI B
TabnnyHOU (hopme. BBIMTPHIIIHBIEC ¥ POUTPHILIHBIC TO3UIMH. BHIUTPHILIIHBIE CTPATErHH.

CpencTBa HCKYCCTBEHHOTO MHTEIUIEKTa. CEpBUCHI MAIIMHHOTO MEPEBOA U PACIIO3HABAHUS
ycTHOM peun. KorautusHbie cepBUchl. UneHTHUKALNMA U TTOUCK H300pakeHUH, paclio3HaBaHKe
mur.  CamooOyuyarornuecss CUCTEMBI. VICKYCCTBEHHBIM HWHTEIUICKT B KOMITBIOTEPHBIX HIpax.
Hcnonp30BaHWe  METOJAOB  HCKYCCTBEHHOIO  HWHTEIIEKTa B  OOyYarONIMX  CHCTEMax.
Hcnonp30BaHne METOJOB MCKYCCTBEHHOTO HWHTEIICKTAa B poOOTOTEXHHKE. VHTEpHET BEmIeH.
[TepcrieKTHBBI Pa3BUTHUSI KOMIIBIOTEPHBIX HHTEIJICKTYalbHBIX ccTeM. HelipoHHbIe ceTH.

AJITOPUTMBI M IPOTPAMMHPOBAHHE

dopmanuszanus NOHATUS aiaroputMma. MammuHa ThropuHIra Kak yHUBEpcalbHas MOJEIb
Bbluncienuil. Tezuc Yeépua—Twropunra.

OneHka CIOXKHOCTH BbIYMCICHUHA. Bpemst paGoTel u 00BEM HCIIONB3yeMON HaMsTH, UX
3aBUCHUMOCTh OT pa3Mepa HUCXOJHBIX JaHHbIX. OIEeHKa AacHUMITOTHYECKON CIO0XHOCTU
QITOPUTMOB. AJITOPUTMBI MOJMHOMUAIBHOM cioxHOCTH. Ilepebopubie anroputmsl. ITpumepst
Pa3IUYHBIX AITOPUTMOB PEILICHUS OAHON 3a]]aui, KOTOPbIE UMEIOT PAa3JINYHYIO CIOKHOCTb.

[Touck mDpOCTBIX 4YMCEN B 3aJaHHOM JHAla30HE C IIOMOIIBID AJITOPUTMa «PEIIETO
DparocdeHay.

MHoropa3psaHble Lenble Yricia, 3aJja4u JIMHHON apudMeTHKy.

CrnoBapu  (accollMaTUBHBIE MAacCCHUBBI, OTOOpaxkeHus). Xom-tadbmuinbl. [locTpoenue
aJ1(haBUTHO-4aCTOTHOTO CJIOBaps JAJIsl 3a/IaHHOTO TEKCTa.

Creku. AHanu3 MpaBUWIBHOCTH CKOOOUHOTO BhIpakeHUs. Boruncnenue apudmerndyeckoro
BBIPa)KEHUSI, 3aIIMCAHHOTO B MOCT(GUKCHOM hopme.

Ouepenu. Mcnonb30Banue ouepeu A1l BpEMEHHOTO XpaHEHUS TaHHBIX.

Anroputmbl Ha Tpadax. [locTpoeHHe MUHUMAIBLHOIO OCTOBHOTO JI€pE€Ba B3BELIEHHOTO
CBSA3HOIO HEOPHUEHTUPOBAHHOTrOo rpada. KomnuecTBo pa3nuyHbIX MyTed MEXIy BepIIMHAMHU
OPUEHTHPOBAHHOTO AlIMKINYECKOro rpada. AIroputm JIekcTpsl.

JepeBbs. Peanusamus nepeBa ¢ MOMOUIbIO CCHUIOYHBIX CTPYKTYp. JIBouuHbIe (OMHApHBIE)
nepeBbsi. [locTpoeHue nepeBa i 3aJaHHOTO apU(PMETUYECKOro BbIpakeHUs. PekypcuBHBIE
anropuTMbl 00Xx0/1a Aepesa. Mcnonp3oBaHue creka U ouepenu A 00xoa aepena.

JluHamuueckoe MpPOrpaMMHUPOBAHME KaK METOJ pEUIeHMs] 3aJad C COXPaHEHUEM
MPOMEXKYTOUHBIX  PE3yJbTAaTOB.  3aJaud, pelaeMble €  MOMOUIIbIO  JUHAMHYECKOTO
IPOTPaMMHUPOBAHUS: BBIYHUCICHUE PEKYPCUBHBIX (DYHKIMM, MOJCUET KOJIMYECTBa BapUAHTOB,
3aJ1a4l ONTHUMH3AIIH.

[Tonsitue 00 OOBEKTHO-OPUEHTHPOBAHHOM IpPOrpaMMHpOBaHUU. OOBEKTHI M KIACCHI.
CaoticTBa u MeTO/bl 00beKTOB. OOBEKTHO-OPHEHTUPOBAHHBIN aHanu3. Pa3paboTka nmporpamMm Ha
OCHOBE 00BEKTHO-OPHEHTUPOBAHHOTO 110/1X0/1a. VIHKancynaus, Haciae0BaHue, MoJIuMoppu3M.

Cpenpl ObicTpoli pazpaboTku mporpamm. IIpoekTupoBanme wHTEpdeiica mob30BaTEINs.
Hcnonb30BaHuE TOTOBBIX YIIPABIISIEMBIX 3JIEMEHTOB ISl IOCTPOCHUS HHTepdeiica.



00630p A3BIKOB TporpaMmMupoBanus. [loHsATHE 0 MapagurMax MporpaMMHpPOBAHUSI.

NudpopmaninoHHbIe TEXHOJIOTHH

OTtanbl  KOMIBIOTEPHO-MATEMaTHYECKOTO  MOJCIMPOBAHMS:  IMOCTAHOBKA  3ajayH,
pa3paboTKa MOJIENIH, TECTUPOBAHUE MOJIENIN, KOMIIBIOTEPHBII 3KCIIEPUMEHT, aHaIN3 PE3yIbTaTOB
MOJIETIUPOBAHUS.

Juckpernszanuss Npu MaTeMAaTUYECKOM MOJIEJIMPOBAHUU HENPEPBIBHBIX IPOIECCOB.
MopnenupoBanue JBWKCHHS. MoJenupoBaHue OHOJIOTHYECKHX CHCTEM. MaTtematudeckue
MO/IeJIA B SKOHOMUKE. BpIuncauTenbHble SKCIEPUMEHTBI C MOJIEIISIMH.

OO0OpaboTka pe3yiabTaTOB J3KCHepuMeHTa. MeToj HauMeHbIMX KBaapatoB. OIlleHKa
YHCIIOBBIX TAPaMETPOB MOJEIUPYEMbIX 00BEKTOB U MpolieccoB. BoccTanoBneHNE 3aBUCHMOCTEN
10 pe3yJibTaTaM 3KCIIEPUMEHTA.

BepostHoctaeie Mojaenu. Metoasl Monte-Kapio. HMmuTauroHHoe MOJEIMPOBAHUE.
CucTeMbl MacCOBOTO OOCITYKHBAHHUS.

Tabmuunbie (pensiuoHHbIC) 0a3bl JaHHBIX. TabiauIa — MpeacTaBiICHUE CBEISCHUN 00
OOHOTHIHBIX O0OBekrax. [lose, 3ammceh. Kirou Tabmmmel. PabGora ¢ roroBoii 0a30i HaHHBIX.
3anonnenue 6a3bl naHHBIX. [lonck, copTUpOBKa M QUIBTpaIMsl TaHHBIX. 3alPOCHl HA BBIOOPKY
JIAHHBIX. 3aIPOCHI C MapaMeTpaMu. Beraucisiembie 1moJis B 3apocax.

Mmuororabnuunbie 6a3bpl JaHHBIX. THUMbl cBsi3ell Mexay Tabnuuamu. BHemHuil kimou.
[{emocTHOCTB 0a3bl JaHHBIX. 3aMPOCHl K MHOTOTA0IMYHBIM 0a3aM JaHHBIX.

Nurepuer-npuinoxenus. [lonarue o cepBepHOi U KIMEHTCKOM YacTsx caiita. TexHoyorus
«KIJIUEHT — cepBep», €€ nocTouHcTBa U HepocTaTku. OcHoBHI A3bika HTML u xackagubix Tabauig
ctuieit (CSS). Cuenapuu Ha si3bike JavaScript. @opmbl Ha BeO-CcTpaHHUIIE.

Pa3memenue BeO-caiiToB. Ycimyra XocTuHTa. 3arpy3ka ¢GpaiioB Ha CaiT.

BBoa n300paskeHUi C KCMOJIB30BAaHUEM PA3IUYHBIX HU(POBBIX YCTPOMCTB (LU(MPOBBIX
¢doToannapaToB U MUKPOCKOIIOB, BUIEOKAMEp, CKAHEPOB U JIPYTHX YCTPOMCTB). I'paduueckuii
penaktop. Paspemenne. KanpupoBanue. HcnpaBnenwe mnepcrnekTuBbl. [ ucrorpamma.
Koppeknus ypoBHe#, koppekmus 1Bera. OOeclBeUMBaHHE IBETHBIX H300pakeHUi. PeTys.
Pabora c obnactsasmu. OunbTpsl.

MHorocnoiinsie u3o0Opaxkenus. TekcroBble cinou. Macka cnos. Kananel. Coxpanenue
BblieTIeHHOW oOmactu. [loarotoBka wimocTpauuid s BeO-caiiToB. AHHMHpPOBaHHbBIE
M300paxeHusl.

Bektopnas rpaduka. [IpumutuBel. M3meHeHHe mopsiika 37IeMeHTOB. BripaBHUBaHUE,
pacnpenenenne. ['pynnupoBka. Kpusbie. @opmaTbl BEKTOPHBIX PHUCYHKOB. Mcmosib3oBaHUE
KOHTYpOB. BekTopu3zalius pacTpoBbIX H300paskeHUH.

[TpuHIUIIBI TTOCTPOEHUS M PEAAKTUPOBAHUS TPEXMEPHBIX Mojenield. CeTouHbIe MOJICIH.
Marepuansl. MoaenupoBaHue HCTOYHUKOB ocBenleHus. Kamepbl. AnUTHBHBIE TEXHOJOTUHU
(3D-npunTepsl). [ToHsATHE O BUPTYalIbHOI peanbHOCTH U TOTIOJTHEHHOHN peaibHOCTH.
[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHUSA TIPOTPAMMBLI 110 MHOOPMATHUKE
(YTJIYBJIEHHBI YPOBEHbB) HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUS

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3yNbTaThl OTPAXKaOT TOTOBHOCTH M CIOCOOHOCTh OOyYaroIuXcs
PYKOBOJACTBOBAaTbCS  CHOPMUPOBAHHON  BHYTpPEHHEH  MO3MLMENH  JIMYHOCTH, CHUCTEMOM
[IEHHOCTHBIX ~ OpPHEHTAIMi, TO3UTUBHBIX BHYTPEHHHMX YOEXJECHUH, COOTBETCTBYIOIINX
TPaJMLMOHHBIM IIEHHOCTSIM POCCUHUCKOI0 OOIIECTBA, pacCUIMpPEHNE KU3HEHHOTO OIbITa U ONBITa
NESITeIbHOCTH B MpOIECcCe pealu3allMd  CpeICTBaAaMHM  y4eOHOro MpenMeTa OCHOBHBIX
HaIPAaBJICHU! BOCIIUTATEIILHOMN 1EATEIbHOCTH.



B pesynprare m3ydyeHus MHPOPMATUKHA HA YPOBHE CPEIHEro oOmero oOpa3oBaHHs Y
obyyaromerocs OyayT chOpMUPOBAHBI CIEAYIONINE TUIYHOCTHBIE PE3yIbTaThI:

1) rpaaaHCKOro BOCIUTAHMS:

OCO3HAHHE CBOUX KOHCTHUTYIMOHHBIX TNpaB M OOsA3aHHOCTEH, yBaK€HHWE 3aKOHa U
NPaBOMOPSIIKA, COONIONEHHE OCHOBONOJAraloluX HOPM HMH(OPMAIMOHHOTO IpaBa M|
nH(pOpMaIMOHHOM 0€30MMaCHOCTH;

TOTOBHOCTh MPOTHBOCTOSITH HJCOJOTMU 3KCTPEMH3Ma, HAlMOHAIM3Ma, KCeHO(poOuwu,
JUCKPUMHUHALIMA 10 COIMAJIbHBIM, PEIMTHO3HBIM, PAacOBBIM, HAI[MOHAJIbHBIM IpPU3HAKAM B
BUPTYaJIbHOM MIPOCTPAHCTBE;

2) NaTPUOTHYECKOT0 BOCTIMTAHUSI:

[ICHHOCTHOE OTHOIIEHHE K MCTOPHMYECKOMY HACJIEIUI0, TOCTHXKEeHUsM Poccum B Hayke,
UCKYCCTBE, TEXHOJIOTUSAX, TMOHMMAaHUE 3HAa4eHHs] HMHPOPMATHUKUM KaK HAyKM B IKU3HU
COBPEMEHHOT'0 00IIeCTBAa;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSI:

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, STUYECKOTO TIOBEACHUS;

CIIOCOOHOCTH OIIEHMBATh CUTYAlIMIO U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUECHTHPYSCh
Ha MOPaJIbHO-HPABCTBEHHBIC HOPMBI M IEHHOCTH, B TOM YHCJIe B ceTd VIHTEpHET;

4) 3cTeTHYECKOro BOCIIMTAHMS

ACTETUYECKOE OTHOIICHWE K MHUpY, BKJIIOYAsh ICTETUKY HAYYHOTO M TEXHUYECKOTO
TBOPUYECTBA;

CHOCOOHOCTh BOCIIPHHUMATh Pa3jIMYHbIE BUIBI HCKYCCTBA, B TOM YHCIIE OCHOBAHHOTO Ha
MCIIOJIb30BaHUU MH(POPMAIIHOHHBIX TEXHOJIOTHIA;

5) pu3uvYecKOro BOCIUTAHMS:

c(OpMUPOBAHHOCTh 3/I0pOBOr0 U Oe3omacHoro oOpa3a J>KU3HHM, OTBETCTBEHHOTO
OTHOIIEHHSI K CBOEMY 3/I0pPOBBIO, B TOM YHCJE 3a CUET cOOIMIOAeHUsT TpeOoBaHUI Oe30macHoi
9KCIITyaTalluu CPEACTB MHPOPMAIIMOHHBIX ¥ KOMMYHUKAIIMOHHBIX TEXHOJIOTHI;

6) TPY10BOT0 BOCIIUTAHUSA:

TOTOBHOCTb K aKTUBHOM JIEATEIHHOCTH TEXHOJIOTUYECKON U COITMAIbHOIN HApaBICHHOCTH,
CIOCOOHOCTh ~ MHHUIMUPOBATh, IUIAHUPOBATh W CAMOCTOSITENIHO  BBIMOJIHATH — TaKYIO
NEeSITENIbHOCTD;

uHTEepec K cdepam MpoPEeCCHOHAIBHONW NEATENbHOCTH, CBS3aHHBIM C HMH(POPMATHUKOM,
MPOrpaMMUPOBAHUEM U MH(YOPMAIMOHHBIMH TEXHOJOTHSMH, OCHOBAHHBIMHU Ha JOCTHXKEHHUSIX
HayKd WHQOPMATHKH M HAyYHO-TEXHHYECKOTO Mporpecca, yMEHHE COBEpIIaTh OCO3HAHHBIN
BbIOOp Oynymieil mpodeccun U pealn3oBbIBATH COOCTBEHHBIE )KU3HEHHBIE MJIaHBbI;

TOTOBHOCTb U CHOCOOHOCTh K OOpPa30BaHHIO W CaMOOOpA30BaHUIO HA MPOTSHKEHUU BCel
YKU3HU;

7) K0JIOrM4€eCKOro BOCIIUTAHMSA:

OCO3HaHHE TII00ABHOTO XapaKkTepa YKOJIOTHYECKUX MPOOJIeM U MyTeil UX pelieHusl, B TOM
yHclie ¢ y4ETOM BO3MOKHOCTEH HH(POPMALIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHIA;

8) HeHHOCTH HAYYHOI'0 MO3HAHMSA:

C(OPMHUPOBAHHOCTh  MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHUS HAYKH, JOCTHKEHUSM HAay4YHO-TEXHHYECKOTO Mporpecca U OOIIEeCTBEHHOW MPaKTUKH,
3a CY€T TMOHWMAHHUS POJM HWHPOPMAIMOHHBIX PECYpCOB, HH(DOPMAIMOHHBIX MPOIECCOB U
WH(OPMAIIMOHHBIX TEXHOJIOTHA B YCIOBHSIX IUGPOBON TpaHCHOpPMAIMU MHOTHX Cdep KU3HU
COBPEMEHHOTO O0IIECTBa;

OCO3HaHHE IIEHHOCTH HAYYHOW AESTeThHOCTH, TOTOBHOCTh OCYIIECTBISITH MPOEKTHYIO H
HCCIIEIOBATEIIBCKYIO JeSITETFHOCTh HHIMBHTYaTbHO U B TPYIIIIE.

B nmpouecce AOCTMKEHHMS JHYHOCTHBIX —PE3yAbTATOB OCBOCHHSI IPOTPAMMBI  TIO
uHpoOpMaTHKE y  OOYYalOUIMXCS  COBEPIICHCTBYETCS  AMOIMOHANBHBIA  HWHTEIUICKT,
MpeInoiararoIinii cOpMUPOBAHHOCTE:



CaMOpCeryJIMpoBaHusl, BKJIIOYAaroIicro CaMOKOHTpPOJIb, YMCHUC IIpUHHUMATDH
OTBETCTBEHHOCTh 3a CBOE IIOBCICHHUC, CIIOCOOHOCTH anarnTupoBaTbCd K OSMOIMOHAJIbHBIM
HN3MCHCHUSAM U IPOABJIATH FI/I6KOCTB, OBITh OTKPBITHIM HOBOMY;

BHyTpeHHeﬁ MOTHUBAIINH, BKJ'II-O‘IEIIOH.IGI’I CTPEMIICHUEC K OOCTHMIXKCHHIO LCIUW M YCIEXY,
ONTUMU3M, MHUIIUATHUBHOCTb, YMCHUC HCﬁCTBOBaTB, ncxoasa u3 CBOMX BO3MO)KHOCT€I>'I;

OMIIAaTHUH, BKJ'IIO‘I&I-OH.IC?I CIIOCOOHOCTh ITOHHMMATh OSMOIHMOHAJIBHOC COCTOSAHUE JOPYI'UX,
YUYUTBIBATH €TO0 IIpH OCYWICCTBJICHHNN KOMMYHUKAIIUH, CIIOCOOHOCTh K COYYBCTBUIO H
COIICPEIKUBAHUIO,

COMaJIbHBIX HAaBBIKOB, BKJIFOYAKOIIUX CIIOCOOHOCTH BBICTPAaMBATh OTHOLICHUA C APYIUMU
JIFOAbMU, 3860TI/ITBCH, IIPOABJIATH HHTCPEC U pa3pCuIaTh KOH(bJ'II/IKTBI.

METANPEIMETHBIE PE3YJIbTATHI

B pesynbTare m3ydeHuss MHPOPMATUKUM HA YpPOBHE CPEIHEro oOLIero oOpazoBaHHs Y
oOyuaromierocsi OyayT CQOpPMHPOBAaHBI METAlpEAMETHBIE pPE3YJIbTaThl, OTPAKEHHBIE B
YHUBEPCAJIbHBIX y4eOHBIX NEUCTBUSAX, a UMEHHO — IO3HABaTeJIbHbIE YHHUBEPCAJIbHbIC y4eOHbIE
NeHCcTBUS, KOMMYHHKATHBHBIE  YHUBEpCAIbHbIE  y4eOHBIC  JCWCTBUS,  PETYJIATHBHBIC
YHUBEpCaJbHbIE YueOHbIE IeHICTBUS, COBMECTHAsS AEATEIbHOCTb.

IMo3naBaTebHbIE YHHBepPCAJIbHbIE yUeOHbIE IeiiCTBUS

1) 6a3oBble JIOTHYeCKHE eCTBUSA:

CaMOCTOATENILHO (OPMYJIMPOBATh M aKTyaJH3UpOBaTh MNpPOOJIEMy, paccMaTpuBaTh &
BCECTOPOHHC;

YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK WJIM OCHOBAHUS sl CPABHEHUSI, KJIacCUPUKAIIUN
1 0000I1IEeHHS;

OTIPEICIIATh LU AeSTENbHOCTH, 3a1aBaTh MapaMeTPhl U KPUTEPUH UX TOCTHKEHUS;

BBbIABJIATH 3aKOHOMEPHOCTH U ITIPOTHBOPEYHA B paCCMAaTPUBACMBIX SABJICHUAX

pa3pabaThIBaTh IJIaH PelIeHUs MPOOIEMbI C YIETOM aHaIM3a UMEIOIIUXCS MaTepUaTbHBIX
Y HEMAaTePHUaAIbHBIX PECYPCOB;

BHOCHTH KOPPEKTHUBHI B JAESITEIHHOCTb, OIEHUBATh COOTBETCTBHUE PE3YNHTATOB LETSM,
OLICHUBATb PUCKHU HOCJ'ICI[CTBI/II\/JI JACATCIIBHOCTH,

KOOPJMHHUPOBATh M BBHIMOJHATH pabOTy B YCIOBHSX pPEalbHOTO, BHPTYadbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIIJICHUE MTPU PEIICHUH KU3HEHHBIX MPoOIIeM.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIQJICTh HaBBIKAMH Y4eOHO-HCCIIEIOBATENbCKOW U TPOEKTHOW JEeSATENbHOCTH, HAaBBIKAMH
pasperieHust mpooeM, CIIOCOOHOCTRIO M TOTOBHOCTBIO K CAMOCTOSITEIILHOMY ITOMCKY METOJIOB
pellIeHus MPAKTUYECKHX 3a7a4, IPUMEHEHHUIO Pa3IMYHBIX METOJIOB MO3HAHUS;

OCYIICCTBJIATL Pa3IUMYHBIC BUABI ACATCIBHOCTH IIO0 IMOJNYYCHHIO HOBOI'O 3HAHUA, €TI0
WHTEPIIPETAINU, TPEOOPA30BAHUIO U MPUMEHEHUIO B PA3IMYHBIX Y4EOHBIX CHUTYyallUsiX, B TOM
YHClie IPU CO3JaHUH YU€OHBIX M COIUAIBHBIX TPOEKTOB;

(dbopMUpPOBaTh HAYYHBIM TUIT MBIIUICHUS, BIaIeTh HAYYHOW TEPMHUHOIOTHEH, KIIFOUEBBIMU
IOHATHUAMU U METOJaMH,

CTaBUTh W (HOPMYIHUPOBATh COOCTBEHHBIE 3a/ladyll B OOpa30BATEIBbHON NEATEIHHOCTH H
KN3HCHHBIX CUTYallHAX,

BBISBJISITH TIPUYUHHO-CIICJICTBEHHBIC CBS3M W aKTyallM3MpPOBaTh 3aJady, BBIIBUTATH
THUIIOTE3Y eé peIICHUA, HaXOAWUTb AapPryMCHTBhI JIsI JOKa3aTCJIbCTBA CBOUX yTBep)K)IeHHfI,
3a7aBaTh [apaMeTpbl U KPUTEPUU PELLICHUS;

AHAIM3UPOBATH MOJTYYCHHBIC B XOJI€ PCIICHUS 33]]a4l PE3yJIbTaThl, KDUTHUCCKH OIICHHBATh
HUX JOCTOBCPHOCTD, MIPOTrHO3UPOBATH USMCHCHUC B HOBLIX YCJIOBUAX;



JIaBaTh OIICHKY HOBBIM CHTYAaIlUsIM, OLICHUBATh MPUOOPETEHHBIH OIIBIT;

OCYIIECTBIIATH IIEICHANPABICHHBI TOMCK IEPEeHOca CPEACTB M CIIOCOOOB IEHCTBUS B
po(hecCHOHATILHYIO CPEy;

YMEThb IEPEeHOCHTh 3HAaHWA B  TIO3HABATEJBHYI0 M  IPAKTUYECKYH0  00JIacTH
KHU3HEIEATESILHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MIPEAMETHBIX 00JIacTeil;

BBIJIBUTaTh HOBBIC WJIEH, IpeJiaraTb OPUTMHAJIbHBIC MOJXOJAbl W PEIICHUS, CTaBHThH
npoOJIeMBbl U 33a1a4H, JOIYCKAIONINE aJbTePHATHBHBIC PEIICHHS.

3) pa6ora ¢ nngopmanmeii:

BIAJCTh HABBIKAMH MOJYYEHHUS HWHPOpPMAIMM M3 HCTOYHHKOB pasHBIX THIIOB,
CaMOCTOSITENIbHO ~ OCYIIECTBIISATh  MOMCK, aHAIU3, CUCTEMATH3alMI0 W HHTEPIPETALUIO
MH(OpPMAINY Pa3IUYHBIX BUAOB U (POPM IIPEACTABICHHS;

CO3/1aBaTh TEKCTHI B PA3JIMYHBIX (hopMarax ¢ yu€ToM HazHAuCHUSI MHQOPMALIUU U 1IEITICBOM
ayAUTOPHH, BEIOMpAsk ONTUMAIBHYIO (pOpMy IpEICTaBICHUS U BU3YaIU3ALUH;

OLICHUBATh JTOCTOBEPHOCTh, JISTUHTUMHOCTh MH(pOPMAIMH, €€ COOTBETCTBUE MPABOBBIM U
MOPAJIBHO-3THYECKUM HOpMaM;

UCIIOJIb30BAaTh CPEIACTBa HMH()OPMAIMOHHBIX W KOMMYHHKAIIMOHHBIX TEXHOJOTUH B
pEUIeHUH KOTHUTHBHBIX, KOMMYHHUKAaTHBHBIX M OpPraHU3AllMOHHBIX 3a/1ad C COOJIOJCHHEM
TpeOOBaHUN IPrOHOMHUKH, TEXHUKU OE30MACHOCTH, TUTUEHBI, PECYPCOCOCPEIKEHHUS, TPABOBBIX U
THYECKUX HOPM, HOPM HH(POPMAIIMOHHOM 0€30I1aCHOCTH;

BJIJICTh HABBIKAMU pACIO3HABAaHHWS W 3alUThl WH(pOpMAIMK, WHPOPMAIIMOHHOM
0€30MacHOCTH JINYHOCTH.

KOMMyHHKaTI/IBHI)Ie YHUBEpPCAJIbHBIC y‘-leﬁl—[l)le aelcTBUA

1) o0menue:

OCYILECTBIISATh KOMMYHHUKAIIUU BO BCeX cdepax KHU3HH;

pacno3HaBaTh HeBepOalbHBIE CpPEACTBA OOIIEHMs, MOHUMAaTh 3HAYEHHWE COLMAJIBbHBIX
3HAKOB, PAaCIO3HABATh MPEINOCHUIKN KOH(DIUKTHBIX CUTYAllMH U CMATYaTh KOH(IUKTHI;

BJIQ/IETh PA3JIMYHBIMHU CIOCO0aMU OOIIEHUS U B3aUMOJECHCTBUS, apryMEHTUPOBAHHO BECTH
JIMAJIoT, YMETh CMSr4aTh KOH(PJIUKTHBIE CUTYALlUH;

pa3BEPHYTO M JIOTMYHO H3JIaraTb CBOK TOYKY 3pPEHHSI C MCIOJIb30BAHHUEM S3BIKOBBIX
CPEJICTB.

2) coBMecTHasi 1eATEJIbHOCTh:

MOHUMATh U UCIIOJIb30BaTh IPEUMYILECTBA KOMaHIHOW ¥ UHUBHIyaIbHON paboThI;

BbIOMpaTh TEMATHKy M METOJIbl COBMECTHBIX JAEUCTBUN C y4ETOM OOIIMX HMHTEPECOB U
BO3MO>KHOCTEH Ka)KJIOT0 4iI€Ha KOJUIEKTHBA,

NPUHUMATh LEJIM COBMECTHOM J1€ATeNbHOCTH, OPraHW30BbIBaTh M KOOPAMHUPOBATH
JENCTBUS MO MX JOCTHIKEHMIO: COCTaBIATH IUIAH JIEHCTBUM, PaCHpeneisaTb PONIHM C YyYETOM
MHEHUH Y4aCTHHUKOB, 00CYKIaTh pe3ylbTaThl COBMECTHON pabOThI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIA/a M KaXJIOTO YYaCTHHKA KOMaHJbl B OOIIMI pe3yabTar
1o pa3zpaboTaHHBIM KPUTEPUSIM;

IpejiaraTb HOBBIE NPOEKTHI, OLIEHMBATh MJEU C IO3ULUU HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBIISATh IO3UTHBHOE CTPAaTErMUECKOE IOBEJEHUE B pA3IUYHBIX CUTYalUsX,
MPOSBIISATH TBOPUYECTBO U BOOOpaKEHHE, ObITh MHUIIMATHBHBIM.

PeryasiTuBHbIe yHHBepcaJbHbIe y4eOHbIe 1eiicTBUS



1) camoopranusanus:

CaMOCTOSITENIbHO OCYIIECTBIISITh MO3HABATENbHYIO JESITEIbHOCTh, BBISBIATH IPOOIEMBI,
CTaBUTh U (OPMYIUPOBAaTH COOCTBEHHBIC 3aJa4d B 00pa30BaTEIbHOW JESITEIBHOCTH U
KU3HEHHBIX CUTYaLUsX;

CaMOCTOSITENIbHO COCTAaBIIAThH IUIAH PEIICHUS MPOOJIEMBI C YUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U ITPEIIOYTECHUH;

JIaBaTh OLIEHKY HOBBIM CUTYaIlHsIM;

paclMpATh paMKH Y4€OHOI0 IIPeAMETa Ha OCHOBE JIMUHBIX NPEAIIOYTEHUN;

JieNiaTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATH €Tr0, OpaTh OTBETCTBEHHOCTh 3a PELICHHUE;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;

CHocoOCTBOBaTh (DOPMUPOBAHHIO U MPOSBICHUIO IIMPOKOHN IPYIUIIUHN B pa3HBIX 007acTAX
3HAHU, HOCTOSHHO MOBBIIIATH CBOM 00pa30BaTeIbHbIN U KyJIbTYPHbII YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTHUBBI B JESTEIbHOCTb, OLIEHUBATh
COOTBETCTBUE PE3YNIbTATOB LEIISM;

BJIaJICTh HAaBbIKAMU IIO3HABATEJILHOM pe(IeKCUU Kak OCO3HAHUS COBEpILIAEMbIX ACHCTBUI
Y MBICJIUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHHIA, CIIOIH30BATH MPUEMBI peIIeKCUU
JUIsl OLIEHKU CUTYyalllu, BBIOOPA BEPHOTO peIleHMS;

OLICHUBATh PHCKH U CBOEBPEMEHHO MPUHUMAThH PEIICHHS M0 UX CHIDKEHUIO;

NPUHUMATh MOTUBBI U apIyMEHTHI JPYTUX [IPHU aHAJIU3€E PE3yJIbTaTOB AEATEIbHOCTH.

3) npuHATHA ce0s M APYrux:

IpUHUMATH ce0sl, TOHMMAsl CBOU HEIOCTATKU U IOCTOUHCTBA,

IPUHUMATh MOTUBBI U @pT'YMEHTHI JPYTUX [P aHAJIN3E PE3yJIbTAaTOB JAEATEIbHOCTH;

IpU3HABaTh CBOE MPaBO U MPaABO JAPYTUX Ha OLINOKY;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULMH JIPYrOro YeJoBeKa.

IMPEJIMETHBIE PE3YJIBTATDBI

B npomecce wu3yueHuss Kkypca UHPOpMATUKH  yriyOiaéHHOro  ypoBHs 6 10
Kaacce 00y4JaromuMucs OyTyT JOCTUTHYTHI CIIEAYIONINE IPEAMETHBIC Pe3yIIbTaThI:

BJIaJICHUE TPEJCTaBICHUSAMH O POJM HMH(GOPMAIMM U CBA3aHHBIX C HEW INpOLECCOB B
NpUpOJie, TEXHUKE W OOIIecTBE, MOHATUAMHU «HH(pOpMAIUsLy, «HH()OPMAIMOHHBIA IPOILIECCY,
«CUCTEMa», «KOMITIOHEHTBI CHUCTEMBID», «CHUCTEMHBIH >PPeKT», «MHPOPMALNOHHAS CHCTEMAY,
«CUCTEMa yIIpaBIICHUS;

BJIaJICHME METOoJaMu TIoucka HHpopmanuu B cetu MHTepHET, yMeHHE KPUTHUYECKH
OLIEHUBATh WH(POPMAIIHIO, TIOTYIYECHHYIO U3 ceTn HTepHeT;

YMEHHE XapaKTepu30BaTh OOJbIIME JaHHbIC, NPUBOJIUTH NPUMEPHl HCTOYHUKOB HUX
MOJTYYCHUST W HAIPABIICHHS WCIIOJIb30BAHMS, YMEHHE KIIACCH(PHIMPOBATh OCHOBHBIE 3a7adil
aHanmu3a JaHHBIX (IIPOrHO3MPOBAHME, KJIACCH(HKAIMA, KJIACTepU3alMsl, aHAIU3 OTKIOHEHHII),
MOHMMATh TOCIIEIOBATEIHLHOCTh PEIICHHs 3a/1a4 aHaln3a JaHHBIX: cOOp MEePBUYHBIX NAaHHBIX,
OUYHCTKA M OIICHKa KayecTBa JIaHHBIX, BBHIOOP W/WJIM IMOCTPOEHHE MOJAEIH, Mpeodpa3zoBaHUe
JAHHBIX, BU3yaIH3allns JaHHBIX, HHTSPIIPETAIHsI Pe3yIbTaTOB;

NOHUMaHHE OCHOBHBIX TPUHIMIIOB YCTpOMCTBA M (DYHKIIMOHHPOBAHUS COBPEMEHHBIX
CTallMOHAPHBIX M MOOWJIBHBIX KOMIIBIOTEPOB, TEHACHIUI Pa3BUTHA KOMITBIOTEPHBIX
TEXHOJIOTHI;

BJIaJICHNEC HAaBBIKAMH pPa0OTBI C OIEPAMOHHBIMHA CHUCTEMaMH, OCHOBHBIMH BHIAMHU
IPOTrPaMMHOT0 oOecrieueH s I peleHns y4eOHBIX 33124 110 BHIOPAaHHOH crielaan3aliiy;

HAJIMYHME TPEJCTABICHUH O KOMIBIOTEPHBIX CETAX W WX POJH B COBPEMEHHOM MHpE, O
0a30BbIX NMPHHLUIAX OPraHMW3alUU W (DYHKIIMOHMPOBAHUS KOMIBIOTEPHBIX CeTed, 00 00Immx
HNPUHIUNAX pa3pabOTKU U PYHKIIMOHUPOBAHUS MHTEPHET-NIPHIIOKEHHIH;



NOHUMaHHUEe yrpo3 WH(GOPMAIIMOHHON 0€30MacHOCTH, UCIIONIb30BaHUE METOJIOB M CPENICTB
IPOTUBOACHUCTBUS OSTUM Yrpo3aM, COOJIOACHHE Mep O€30IacHOCTH, MpPelOTBPAILAOIINX
HE3aKOHHOE paCIpOCTPaHEHHE IEePCOHAIBHBIX JaHHBIX, COONIOeHNEe TPeOOBaHUN TEXHUKHU
0€30I1aCHOCTH M TUTHEHBI NIPU paboTe ¢ KOMIBbIOTEPAMH U APYIMMU KOMIIOHEHTaMM LU(poBoro
OKpY)KEHHsI, NOHMMAaHHE IPABOBBIX OCHOB HCIIOJIb30BAaHUS KOMITBIOTEPHBIX Iporpamm, 0a3
JAHHBIX ¥ paboThl B ceTH MHTEepHET;

NOHMMAaHWE OCHOBHBIX MPHHLUIIOB JUCKPETU3ALUHN DPA3TUYHBIX BHUIOB HH(pOpManuy,
YMEHHUE OIpeNeNaATh HH(POPMALMOHHBI 00BbEM TEKCTOBBIX, I'pa)MUECKUX M 3BYKOBBIX JaHHBIX
IIPY 3aJJaHHBIX NTapaMeTpax JUCKPETU3alui, YMEHHUE OIPENEIATh CPEIHIOI CKOPOCTh IIEpelaun
JTAaHHBIX, OLIEHUBATh N3MEHEHHE BPEMEHU Iepeiaul IPH U3MEHEHUH UH(OPMALIMOHHOTO 00bEMa
JAHHBIX U XapaKTEPUCTUK KaHaja CBS3H;

YMEHHME MCIOJIb30BaTh IIPU DPELICHUM 3aJa4 CBOMCTBA IO3MLIMOHHOM 3aIllUCU YMCEll,
QIrOpuTMa IIOCTPOECHUS 3aIUMCH 4YMCJIA B IMO3MIMOHHOW CHCTEME CYHUCIECHUS C 3aJaHHBIM
OCHOBaHHUEM U ITOCTPOCHHUS YUCIIA 110 CTPOKE, COAEPIKALLEH 3allUCh ITOTO YNCIA B TO3ULUOHHON
CUCTEME CUMCIICHUS C 3aJJaHHbIM OCHOBAaHUEM, YMEHHE BBIIIOJIHATH apu(METHUECKHUE Olepaluu
B [IO3ULMOHHBIX CUCTEMAX CUUCIICHUS;

YMEHME BBIIIOJIHATH MpPeoOpa3oBaHMsl JIOTMUECKHUX BBIPAXKEHHUM, HCIIONb3YsS 3aKOHbI
anreOpbl  JIOTUKH, YMEHHME CTPOMUTh JIOTMYECKOE BbIpAXEHHE B JAU3BIOHKTUBHOW U
KOHBIOHKTHBHOW HOpPMalbHBIX (popMax 10 3agaHHON TaOMWIle WCTHHHOCTH, MCCIIEOBATh
00/1aCTh MCTMHHOCTH BBICKA3bIBAHMs, COJEP)KALIEr0 IE€PEeMEHHbIEC, pELIaTh HECJIOXKHBIE
JIOTUYECKHE YPaBHEHUS U CUCTEMbI YpaBHEHMUII;

NOHUMaHWe Oa30BbIX AaIrOPUTMOB OOPAaOOTKM YHMCIOBOW M TEKCTOBOH HH(popManuu
(3anuch uyMcen B IMO3ULMOHHOM CUCTEME CUMCIICHMS, HAXOXKJICHHE BCEX IPOCTHIX YHUCENI B
3aJJaHHOM JiMana3oHe, 00padoTKa MHOTOpPa3psIHBIX LEJIbIX YMCEN, aHAIU3 CUMBOJIBHBIX CTPOK U
JIpYTUX), QICOPUTMOB IOMCKAa U COPTHPOBKU, YMEHHE ONPEHENATh CIOKHOCTb HM3Y4aeMbIX B
Kypce ©0a30BBIX a@JIrOPUTMOB (CyMMHPOBaHHE 3JEMEHTOB MacCHBa, COPTUPOBKAa MAacCHUBa,
nepeOopHbIe aNTrOPUTMBI, ABOWYHBIA MOUCK) M MPUBOAUTH MPUMEPHI HECKOJIBKUX aJITOPUTMOB
pa3HOM CI0KHOCTHU IS PELLIEHUS OJHOW 3a/1a4H;

BJIa/ICHE YHHUBEPCAIBbHBIM SI3bIKOM NPOrpaMMHpOBaHUs BbIcOKOTro ypoBHs (Python, Java,
C++, C#), npencraBieHusMH O 0a30BBIX THIAX JAHHBIX M CTPYKTypax JaHHBIX, YMEHHE
UCIIOJIb30BaTh OCHOBHBIE YIPABJISIONINE KOHCTPYKLHH, YMEHHE OCYIIECTBIISTh aHaIHU3
NPEUIOKEHHON MpPOrpaMMbl: OIpPENeNATh pe3yiabTaThl paboThl MPOTrpaMMbl MPU  3aJaHHBIX
UCXOJHBIX [JAHHBIX, ONPEAENATh, NPU KAKUX HCXOJHBIX JIAHHBIX BO3MOXHO IIOJy4yeHHUE
yKa3aHHBIX pE3yJbTAaTOB, BBIABIATH JAaHHBIE, KOTOPbIE MOT'YT MPHUBECTH K OLIMOKe B padoTe
IpOrpaMMel, GOPMYIHPOBATH MPEAJIOKEHUS M0 YIYUIIEHUIO TPOrPaMMHOI0 KOJ1a;

YMEHHME CO3[aBaTh CTPYKTYpHUPOBAaHHBIE TEKCTOBBIE TOKYMEHTHI M JI€MOHCTPALlMOHHBIE
MaTepuaibl C MCIOJIb30BAaHUEM BO3MOXKHOCTEH COBPEMEHHBIX IPOrPaMMHBIX CpPEICTB U
00JIaYHBIX CEPBUCOB;

YMEHHE UCIOJB30BaTh 3JEKTPOHHBIE TaOIUIIbI JIs aHAIM3a, IPEICTaBICHHUS U 00pabOTKI
JAHHBIX (BKJIOYas BBIYMCICHHE CYMMBI, CpPEIHEr0o apu(pMETHYecKOro, HauOOJBIIEro Hu
HAaUMEHBIIET0 3HAaYCHU, pellleHne YPaBHEHU, BBIOOp ONTUMAJIBHOTO pEIIeHus, 10A00p JTUHUU
TPEH/1a, PELICHHE 3a/1a4 IPOTHO3UPOBAHUA).

B  mpouecce u3ydenuss kypca uHGOpMaTUKu  yriyonéHHoro  ypoBHs ¢ 11
Knacce 00y4yaromuMucs OyyT JOCTUTHYTHI CIIEAYIOIINE IPEAMETHBIE Pe3yJIbTaThl:

YMEHHE CTPOUTHh HEPAaBHOMEPHBIE KObI, JOIYCKAOIIME OJHO3HAYHOE NEKOIUPOBAHUE
cooOuieHnit (mpeuKCHbIE KOJbI), MCIOJb30BATh MPOCTEUIINE KOJbl, KOTOpPHIE IO3BOJISIOT
0oOHapyXHUBaTh U UCHPABIATH OMIMOKU MpHU Nepeaade JaHHbIX, CTPOUTH KOJ, 00eCcTIe B0
HaMMEHBIIYI0 BO3MOXKHYIO CPEIHIOI JUIMHY COOOIIEHHs NMPH H3BECTHOM 4YacTOTe CHMBOJIOB,
HOSACHATH NPUHLHUIIBI PAOOTHI IPOCTHIX AJITOPUTMOB CKATHsl JJAHHBIX;



YMEHHUE pelIaTh AITOPUTMUYECKHE 3aJaud, CBS3aHHbIE C aHaIu3oM TpadoB (3amauu
IIOCTPOCHMST ONTUMAIBHOIO IYTH MEXAYy BepIIMHaMH rpada, ONpeAereHHUs KOJINYecTBa
Pa3IMYHBIX IMyTEeH MEXIy BEepIIMHAMH OPHUEHTHPOBAHHOTO AIMKIMYECKOro rpada), yMeHue
UCMOJb30BaTh JIEPEBbsl IPU aHAIW3€ W TOCTPOCHUU KOJIOB M JJIA IPEACTaBICHUSA
apu(METHUECKUX BBIPAKECHUHN, MPU PELICHUU 337134 TOUCKAa U COPTUPOBKH, YMEHHUE CTPOUTh
JIEpEeBO WIPbl IO 3aJ@aHHOMY alrOpUTMY, pa3padarbiBaTb M OOOCHOBBIBaTb BBIUIPBILIHYIO
CTpPATEruio Urpbl;

yMeHue pa3pabaThlBaTh U PEATM3OBLIBATh B BUJE MPOrpaMM Oa30BbI€ aJITOPUTMBI, YMEHHUE
MCIIOJIb30BaTh B MpOrpamMMax JaHHbIE Pa3jIMYHbIX TUIIOB C y4ETOM OIpaHUYEHHMH HA IMaINa3oH
UX BO3MOXHBIX 3HAUEHUH, NMPUMEHATh INpPU PELICHUU 334ad CTPYKTYpbl JAHHBIX (CIHMCKH,
CIIOBapH, CTEKH, O4YEpeNIH, JI€PeBbs), HCIOIB30BaTh 0a30BbIE ONEpAMH CO CTPYKTYpaMmu
JTAHHBIX, IPUMEHATh CTaHJIAPTHbIE U COOCTBEHHBIE MOANPOrpaMMbI Ul 00paOOTKH YHMCIOBBIX
JAHHBIX M CHUMBOJBHBIX CTpPOK, HCIOJb30BAaTh MPH pa3paboTKe MporpaMMm OuOIMOTEKH
HOJANPOrpaMM, 3HaThb (YHKLIMOHAIbHBIE BO3MOXKHOCTU HHCTPYMEHTAJBHBIX CPEICTB CPEAbI
pa3paboOTKH, yMEHHE UCIOJb30BaTh CPEACTBA OTJIAJKHU IPOrpaMM B Cpejie MPOrpaMMUpPOBaHMS,
yYMEHHUE JOKyMEHTHPOBATh IPOTPaMMBbl;

YMEHHE CO3/]aBaTh BEO-CTPAHULIbI;

BJIaJICHHE OCHOBHBIMH CBEJCHUSIMHU O 0a3aX JaHHBIX, UX CTPYKTYpE, CPEACTBAX CO3JIaHUsS U
paboThl ¢ HUMH, YMEHHE HCIIOJIb30BaTh TaOIWYHbIE (PESIHOHHBIE) 0a3bl JaHHBIX (COCTABIATH
3anpockl B 0a3ax JaHHBIX, BBINOJIHATH COPTUPOBKY U IIOUCK 3anuceil B 6a3e JaHHbBIX, HAIOJIHATh
pa3paboTaHHyt0 0a3y JaHHBIX) U CIIPABOYHBIC CUCTEMBI;

YMEHHUE HUCIOJIb30BaTh KOMIIBIOTEPHO-MAaTeMaTUYECKHE MOJENN Ul aHalu3a 0ObEKTOB U
nporeccoB:  (OPMYIHPOBATh 1[EIb MOJICIUPOBAHMS, BBIIOJIHATH aHAINW3 PE3YJITaTOB,
IOJYYEHHBIX B XOJ€ MOJEIMPOBAHUS, OLEHHBATH COOTBETCTBUE MOJEIU MOACIUPYEMOMY
00BEKTY WUJIH MPOIIECCY, IPEACTABIATE PE3YIbTaThl MOJCIUPOBAHMSI B HAIJISTHOM BUJIE;

YMEHHUE OpraHU30BBIBAaTh JIMYHOE HH(OPMAIIMOHHOE MPOCTPAHCTBO C HCIOJIb30BAaHUEM
Pa3IUYHBIX CPEACTB IU(PPOBBIX TEXHOJOTWH, MTOHUMAHUE BO3MOXHOCTEH LU(POBBIX CEPBUCOB
roCyJapCTBEHHBIX YCIYT, HUPPOBBIX 00pa30BaTENbHBIX CEPBUCOB;

MOHMMAHHUE OCHOBHBIX MPUHIUIIOB pabOThI, BOSMOKHOCTEH U OIpaHUYECHHS] PUMEHEHUS
TEXHOJIOTUIl UCKYCCTBEHHOI'O HMHTEJUIEKTa B PA3JIMYHBIX 00JAacTAX, HaJMYME MPEICTaBICHUHA O
Kpyre pemaeMblX 3aJad MallMHHOro oOyueHus (paclo3HaBaHMs, KilaccuUKaluu U
IPOTHO3UPOBAHUS) HAJIMUUE MPEICTaBIEHUH 00 NCIOIb30BAHUU MH(POPMAITMOHHBIX TEXHOJIOTUI

B Pa3IMYHBIX MPO(ECCHOHATIBHBIX cepax.
TEMATHYECKOE IINIAHUPOBAHUE

10 KJIACC

Ne|  HaumenoBanue KonnyectBo yacoB OnexkTpoHHbIe (LIM(POBLIE)

0/l PasuenoB M TEM | Beero Kontpomsasie| [pakTudeckue 00pazoBaTenbHbIE PECYPCHI

TIpOTrpaMMbl paboThI paboThI

Pa3nea 1. udgpoBasi rpaMOTHOCTH

1.1{Komnsrotep - 6 https://m.edsoo.1u/S7TG1C8I4F
YHHBEpCAILHOE
YCTPONCTBO
00pabOTKHU TaHHBIX

1.2|{IIporpammHoe 6 https://m.edsoo.ru/O7Y8HOA8P
obecrieyeHne

1.3|KomnbsioTepuble cetu| 5 https://m.edsoo.ru/T9X8USCSJ

1.4|udopmarmonnas 7 2 https://m.edsoo.ru/O5P570J41
0€30MacHOCTb

Hroro no paszneny 24

Pa3zgen 2. Teoperuueckue 0CHOBbI HH(POPMATHKH




No HanmenoBanmue KomnuecTBo yacos DnekTpoHHbIe (IU(POBLIE)
n/m pasuenoB M TEM  |Boero Koutposbibie| [Ipaktudeckue o0pa3oBaTeNbHbIC PECYPCHI
HpOrpaMMel paboThI paboThI

2.1|IIpencraBienue 19 2 https://m.edsoo.ru/HSU3VEVOH
uHpopManuu B
KOMIIBIOTEpE

2.2|OcHOBBI anredphI 14 1 https://m.edsoo0.ru/BO9T2COLAQ
JIOTUKH

2.3 | KomMmbroTepHast 7 1 https://m.edsoo.ru/N6JSM6ASR
apupmeTnKa

Hroro no pazneny 40

Pa3nen 3. AiropuT™Mbl M1 IPOrpaMMIpPOBaHUe

3.1|BBenenue B 16 0.5 https://m.edsoo.ru/P6H302G6S
MIPOrpaMMUPOBAHHE

3.2|BcnoMorarenbHbIe 8 2 https://m.edsoo.ru/C2AOR9PII
AJITOPUTMBI

3.3 |YuncneHHbie METObI 5 3 https://m.edsoo.ru/U6LOX7F9Y

3.4| AropuT™MBbI 5 1 https://m.edsoo.ru/D2W2COE6B
o0paboTku
CHUMBOJIbHBIX JAaHHBIX

3.5| Anroputmsl 10 3.5 https://m.edsoo.ru/COWTWOWT7X
00pabOTKH MacCCHBOB

Hroro no paszueny 44

Pa3nes 4. UndopManoHHbIe TEXHOJIOTHHU

4.1|O06paboTka 6 2.5 https://m.edsoo.ru/N8GIE1S4M
TEKCTOBBIX
JIOKYMEHTOB

4.2 | AHanu3 JaHHBIX 8 3 https://m.edsoo.ru/G2S9B2FOE

Hroro no paszneny 14

PesepBHOe Bpems 14 https://m.edsoo.ru/FOJ6H3P2Y

OBILEE 136 0 21.5

KOJIMYECTBO YACOB

[10 TTPOT'PAMME

11 KJIACC

Ne|  HaummeHoBaHue KonnuecTBo 4acos OnexTpoHHBbIE (IIUPPOBLIE)

n/1|  pasnenoB U TeM | Beero KonTponbsHbie| [TpakTdeckue o0pa3oBaTenbHbIE PECYPChI

TIpOTPaMMBbI paboThI paboThI

Pa3nes 1. Teopernueckue 0CHOBbI HH(POPMATHKH

1.1 |Uudopmanus u 10 2.5 https://m.edsoo.ru/Q1M9A8Z6B
nH(pOpMaIMOHHBIE
IIPOLIECCHI

1.2 |MopnenupoBanue 8 2 https://m.edsoo.ru/N3Y708EQ0V

Uroro no pazgeny 18

Pazgen 2. AnropuTt™MbI 1 NIPOrpaMMHUPOBaHUeE

2.1 |2nemMeHTsI TeOpHUH 6 1 https://m.edsoo.ru/F6X7THSP6V




Ne| HaummenoBaHue KonnyecTBo acos OnekTpoHHbIC (IU(PPOBLIE)
0/ paspenoBUTEM  |Boere Koutpossibie| [[pakTiuecke o0pa3oBaTeNbHbIC PECYPCHI
IpOrpaMMBI paboTHI paboThI
AITOPUTMOB
2.2 | AropuT™BI U 28 10 https://m.edsoo.ru/LEC7TKSR3R
CTPYKTYPHI TAaHHBIX
2.3 |OcHOBBI 00BEKTHO- 16 4.5 https://m.edsoo.ru/Q2S9V4A9E
OpPUEHTUPOBAHHOTO
POrPaMMHUPOBAHHUS
Uroro no pazgeny 50
Pasznen 3. UndopMaumoHHble TEXHOJIOTHH
3.1 |KommbrotepHo- 8 2 https://m.edsoo.ru/M7KOASWOT
MaTeMaTHIECKOe
MOJICTTUPOBAHUE
3.2 |ba3bl naHHBIX 10 4 https://m.edsoo.ru/K4S7T203X
3.3 |Be0b-caiitbl 14 4 https://m.edsoo.ru/H3C1Z0R1E
3.4 | KomMmnbroTepHas 8 3.5 https://m.edsoo.ru/E7J3M6KOE
rpaduka
3.5 |3D-monenupoBanue 8 3 https://m.edsoo.ru/P3Y6T0G2Z
Uroro no pazueny 48
PesepBHOe Bpemst 20 https://m.edsoo.ru/R1P8J7DOU
OBILEE 136 0 36.5
KOJIMYECTBO
YACOB I1O
[TPOTPAMME

IHOYPOYHOE IINTAHUPOBAHUE
ITPOBEPSIEMBIE HA EI'3 1O HHOOPMATHUKE TPEBOBAHUS K PE3YJIbTATAM
OCBOEHUS OCHOBHOU OBPA30OBATEJIBHOU NPOI'PAMMBI CPEJHEI'O OBILIEI'O

OBPA30BAHUA
Kon IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOCHUS
IPpOBEPAECMOro OCHOBHOM 06p33OBaTeﬂbH0ﬁ nporpaMmmasl CpeaHeEro 06[1{61"0
TpeOoBaHus o0pa3oBaHus
1. 3nams (noHumamy)
IToHnmaHne OCHOBHBIX NPUHIMIIOB YCTPOIHCTBA U (DyHKIIMOHHUPOBAHUS COBPEMEHHBIX
CTAIlMOHAPHBIX M MOOWJIBHBIX KOMITBIOTEPOB; TEHICHIMH Pa3BUTHS KOMITBIOTEPHBIX
1.1 TEXHOJIOTHH; BIIQJICHAE HaBBIKAMH paOOTBl C ONEPalMOHHBIMH CHCTEMaMH |
OCHOBHBIMH BH/IaMH IPOTPAMMHOTO OOECTIeYeHHUs JJIs PEHICHUs y4eOHBIX 3a/1ad I10
BBIOpPaHHOH cnenuanu3anuu
12 Hanuune npeHCTaBneuHHﬁ 0 0a30BbIX IPUHINIIAX OPTAaHU3AINH U QYHKITMOHHPOBAHUSI
KOMIIBIOTEPHBIX CETEN
1.3 IToHnMaHue OCHOBHBIX NPHUHIUIIOB JMICKPETU3AINH PA3IHIHBIX BH0B HH(OpMauu
ITonnmanne 6a30BBIX aJTOPUTMOB OOPAaOOTKM YMCIIOBOM M TEKCTOBOM HMH(pOpManuu
(3anmuce umcen B MO3ULMOHHOM CHCTEME CUUCICHHUS, JEIUMOCTb LElbIX YHUCET,
1.4 HaxOoXJEHHE BCEX TNPOCTHIX 4YHWCed B 3aJaHHOM JWamna3oHe; o0paboTka
MHOTOPA3PSIIHBIX LENBIX YHUCENT; aHAIN3 CHMBOJIBHBIX CTPOK M JPYTHX), aITOPUTMOB
MOUCKA U COPTUPOBKU




Kon
NMpPoBePSIEMOro
TpeOoBaHMS

IIpoBepsiemble TpeGOBaHUS K MPeIMETHBIM pe3y/JbTaTaM O0CBOEHUS
OCHOBHOI 00pa30BaTeJIbHON MPOrpaMMbl CpeIHEro 001ero
o0pa3oBaHus

1.5

3HaHMe (YHKIMOHAJIbHBIE BO3MOXHOCTH WHCTPYMEHTANIBHBIX CPEICTB  CpPEbl
pa3paboTKu

1.6

BrnaneHue OCHOBHBIMM CBEJCHUSIMH O 0a3zaX MaHHBIX, UX CTPYKType, CpeICTBax
CO3JIaHUs ¥ pabOThI C HUMU

1.7

[Tonnmanue BO3MOXKHOCTEM ¥  OrpaHUYEHUH  TEXHOJOTHHA  HCKYCCTBEHHOTO
WHTEJUICKTa B PA3NUYHBIX O0NACTIX; HAIWYIHE NPEACTAaBICHUI 00 HMCHOIH30BaHHUU
WH(POPMAIOHHBIX TEXHOJOTHH B Pa3IMYHBIX MPO(ECCHOHATBHBIX chepax

1.8

BrnageHue TeopeTHYECKUM amnmapaTroM, MO3BOJISIOIIUM OCYILECTBIIATh MPEICTaBICHUE
3aJaHHOI0 HATypaJbHOTO 4YKCJIa B Pa3iIMYHBIX CUCTEMAaxX CUMCIIEHUS; BBIIOJIHATDH
peoOpa3oBaHUs JIOTUYECKUX BBIPAKEHUH, HCIONB3Ys 3aKOHBI alreOpbl JIOTHMKH;
OTpeeyATh KpaTyaliiuii MyTh BO B3BEUICHHOM Tpade W KOTUYECTBO IMyTeH MEXTy
BEpIIMHAMH OPHECHTHPOBAHHOTO AIlMKINIECKOT0 Tpada

Ymemso

2.1

YMeHHe HCHOJb30BaTh KOMIBIOTEPHO-MaTeMaTHUYeCKUE MOJENU JJs  aHajiu3a
00BEKTOB M TMPOLECCOB: (pOpMyIHPOBATh IeTh MOICIHPOBAHUS, BEHIIONHAT aHAIN3
Pe3yIAbTaTOB, NOJIYYEHHBIX B X0€ MOJEIUPOBAHNUS; OLIEHUBATh aJIEKBATHOCTh MOJEIN
MOJICTIHPYEMOMY OOBEKTY MITH MPOLECCY; MIPEACTABIATh PE3YIbTaThl MOACITUPOBAHUS
B HaTJISITHOM BHJIE

22

YMeHune xiaccu(UIMpoOBaTh OCHOBHBIC 33a7adyll aHAN3a NAaHHBIX (IPOTHO3HPOBAHHE,
Kknaccuukanms, — KjlacTepu3alus, aHalu3  OTKIOHEHHWH); MOHMMaTh  TO-
CIIEIOBATENLHOCTh PEHICHUS 3alad aHalu3a JaHHBIX: cOOp TEPBHYHBIX TaHHBIX,
OYNCTKAa ¥ OIEHKa KayecTBa NAaHHBIX, BHIOOp W (WJIM) MOCTPOCHHE MOIENH, Ipe-
o0pa3oBaHue TaHHBIX, BU3YyAIU3alUsl TAaHHBIX, HHTEPIPETalls Pe3yIbTaTOB

23

YMeHue onpenensat HHPOPMATUOHHBIH 00hEM TEKCTOBBIX, TPa(pHUSCKUX U 3BYKOBBIX
JaHHBIX MPU 3aJaHHBIX MapaMeTpax IUCKPETU3aluU. YMEHHE ONpeAesaTh CPEAHION0
CKOpOCTh Tepeladyd JaHHBIX, OILIEHUBaTh HM3MECHEHHUE BpEMEHHM TMepeladyd IIpH
HW3MEHEHUH HHPOPMAIIMOHHOTO 00bEMa TAHHBIX U XapaKTePUCTHK KaHaja CBSI3H

24

YMeHue CTpouTh KoJl, 00eCIeUNBAIONTNN HAMMEHBITYI0 BO3MOXKHYIO CPEIHION0 UTHHY
COOOIIEHHsI IPU U3BECTHOM YaCTOTE CHMBOJIOB

2.5

YMeHue UCnosib30BaTh MPU PEUICHUU 33/1ad CBOMCTBA MO3UIIMOHHOW 3alMCH YHCEI,
aJ'IFOpI/ITMI)I HOCTpOGHI/ISI 3allMCu 4Yucliia B HOSI/IHI/IOHHOﬁ CUCTEMEC CYHCIICHUA
C 3aJJaHHBIM OCHOBAaHUEM U MTOCTPOEHUS YHCIIA [0 CTPOKE, COACpKAILEH 3aiCh ITOrO
YUCIa B TIO3UIIMOHHOW CHCTEME CYHCIIEHUS C 3a/J[aHHBIM OCHOBaHHEM; YMEHUE
BBIIIOJIHATH apI/I(I)MeTI/I‘IeCKI/Ie onepam/m B IMO3UIIUOHHBIX CUCTEMAX CUUCIICHUSA

2.6

YMeHHne CTpOUTHh JIOTHYECKOE BBIPAXKEHHUE B IAUIBIOHKTHBHOW W KOHBIOHKTUBHOMN
HOPMAJIBHBIX (OpMax IO 3aJaHHOW TaOJNHIle WCTHHHOCTH, HCCIIENOBaTh OO0JIACTh
WCTUHHOCTH BBICKA3bIBaHMS, COJIEPXKAIIEro TMEepeMEHHbIE; pellaTb HEeCIO0XKHbIE
JIOTUYECKHUE YPABHCHHS

2.7

YMeHHe pemars alropuTMHYECKHe 33/1a4M, CBSI3aHHBIE C aHaNMnM30M TpadoB (3agaun
MOCTPOCHUSI ONTHMAJIBHOTO IIYyTH MEXIYy BepIIMHAMU Tpada, OIpeAeiIcHus
KOJIMYECTBA  PAa3IUYHBIX IyTed  MEXIy  BEpUIMHAMHU  OPHEHTHPOBAHHOIO
AIMKINYECKOro rpada)

2.8

YMeHue uCNoNb30BaTh JEPEBbS IPU aHAIU3E U IIOCTPOEHUU KOAOB M I
MIPE/ICTAaBICHNS apr(PMETHUECKUX BBIPAXXEHHH, TP PEIICHNH 3aja4 ITONUCKa U COpT-
MPOBKH; YMEHHE CTPOUTH JAEPEBO MIPHI 110 33JlaHHOMY allTOPUTMY; pa3padaThIBaTh 1
000CHOBBIBATH BBINTPHIITHYIO CTPATETHIO UTPHI

2.9

YmMmeHue AHAJIM3UPOBATH AJITOPUTMBI C HCIOJB30BAHHUEM Ta6J'H/IL[ TPAaCCUPOBKH;
ONpCACIIATH 0e3 HCITOIB30BaAHMS KOMIIBIOTEPA PE3YJIbTAThbl BBIITOJIHECHUSA HECIIOKHBIX
nporpaMM, BKIIOYAOIUX [UKJIBI, BETBJICHHUA W NOANPOTpaMMbl, IIPpU 3aJJaHHBIX
HCXOJHBIX JAaHHBIX

2.10

YMeHHEe OmpenensiTh CIOKHOCTh HW3y4aeMBIX B Kypce Oa30BBIX aITOPUTMOB
(cymMMupoBaHHE 3JIEMEHTOB MacCHBa, COPTHPOBKA MacCHBa, IIepeOOPHBIE AITOPUTMEL,
JBOMYHBIA TOWCK) W MPHUBOJUTH NPUMEPHl HECKOJBKHUX aJIrOPUTMOB Pa3HOM




Kon

IIpoBepsiemble TpeGOBaHUS K MPeIMETHBIM pe3y/JbTaTaM O0CBOEHUS

NMpPoBePSIEMOro OCHOBHOI 00pa30BaTeJIbHON MPOrpaMMbl CpeIHEro 001ero
TpeOoBaHMS o0pa3oBaHus

CJIOKHOCTH JUISI PEIICHUS OTHOM 3a7jaun

2.11

Brnagenue yHMBepcalbHBIM S3BIKOM POrpPaMMHUPOBaHUS BEICOKOTO ypoBH: (ITackais,
Python, Java, C++, C#), npencraBieHnsiMA O 0a30BBIX THIIAX JAHHBIX U CTPYKTYpax
IaHHBIX; YMEHHE HCIIONB30BaTh OCHOBHBIC YIPABIISIONINE KOHCTPYKLIUH; yYMEHHE
OCYIIECTBIIATh aHAJIM3 TPEUIOKEHHON TIPOrPaMMBIL: OIPEIeNIATh Pe3yIbTaThl PaOOTHI
MpOrpaMMBI ITPU 33aJaHHBIX MCXOAHBIX JAHHBIX; ONPENeNsATh, NPH KaKUX HCXOIHBIX
IaHHBIX BO3MOXKHO IIOJyYeHHE yKa3aHHBIX Pe3yJbTaToB; BHIBILATE JaHHbBIE, KOTOpHIE
MOTYT TIPUBECTH K OMIHOKE B paboTe MporpamMmbl; GOPMYJIMPOBATEH MPEATIOKESHHUS 10
YIY4IIEHHIO TIPOrPaMMHOT0 KOzia

2.12

YMeHne peann3oBHIBATh HA BBIOPAHHOM TSI M3YYCHHS SI3BIKE MPOrPAMMHUPOBAHUS
BbIcokoro ypoBHs (Ilackans, Python, Java, C++, C#) TunoBsle alropuTMbl 00paboTKU
YHCelN, YUCIOBBIX MOCIEI0BATEIFHOCTENH U MACCHBOB: MPEACTaBICHUE YHCIA B BHUJE
Habopa TIPOCTBIX COMHOXXHTENICH; HaXOXKICHWE MaKCHMaJbHONH (MUHHUMAILHOWN)
ouGpHl HATYPaJbHOTO YHCIA, 3alMCAHHOTO B CHCTEME CYHCIICHHS C OCHOBAaHHUEM,
He npeBblmaronM  10;  BblYKCIeHHE OOOOLIEHHBIX XapaKTEPHCTHUK 3JEMEHTOB
MacCcHBa WM YHCJIOBOH MOCIEIOBATEIBHOCTH (CYMMBI, TPOHM3BEIOCHUS CPEIHETO
apu(pMETHIECKOTO, MHHAMAIBFHOTO W MAaKCHUMAJIBHOTO DJEMEHTOB, KOJIHYECTBA
JJIEMEHTOB, Y/OBJIETBOPSIOIIUX 33JaHHOMY YCIOBHUIO); COPTHPOBKY 3JIEMEHTOB
MacCHBa; YMEHHUE HCIOJIB30BATh B IIPOTPaMMax JaHHBIC PAa3IHMIHBIX THIIOB C YUETOM
OTpaHMYCHUN Ha AMANa30H MX BO3MOKHBIX 3HAYCHUH, NPUMEHSATH NPH PEUICHUH
3a7a4 CTPYKTYpHI TAaHHBIX (CITUCKH, CIIOBApH, CTEKH, OUepelH, ACPEeBbs); IPUMEHSTh
CTaHJIapTHBIE U COOCTBEHHBIE MOANPOrPAMMBI JUIsi 00pPaOOTKM YHCIOBBIX JaHHBIX W
CHUMBOJIBHBIX CTPOK; WCIIOJIb30BaTh IPH pa3pabOTKe TMporpaMM OHOIMOTEKH
MOJNpPOrpaMM; YMEHHE HCIIOJIB30BaTh CPEACTBA OTIAAKH IIPOTpaMM B cpene
IPOrpaMMHPOBAHUS

2.13

YMeHHe WCTONb30BaTh JJIEKTPOHHBIE TAONMIBI U1 aHAIN3a, TNPEACTABICHUS H
00paboTKM MaHHBIX (BKJIIOYAs BBHIOOP ONTHMAIBHOTO pELICHUS, MOAOOp JHHUM
TpeH/la, pelIeHHe 3a7ad NPOTHO3HPOBAHMS); YMEHHE HCIONb30BaTh TaOIMYHBIE
(pensinmoHHbIE) 6a3bI JAHHBIX U CHPaBOYHBIE CHCTEMBI

2.14

YMeHHe ~ OpraHuM3OBBIBATH  JIMYHOE  HMH(OpPMAlMOHHOE  TPOCTPAHCTBO  C
WCIIONB30BAaHUEM  PA3IMYHBIX CPEACTB  LM(PPOBBIX TEXHOJOTWH; ITOHUMaHHE
BO3MOXKHOCTEH  LU(POBBIX CEPBHCOB  T'OCYIAPCTBEHHBIX  YCIYr, LH(POBHIX
00pa30BaTEJILHBIX CEPBUCOB

HEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, ITIPOBEPAEMBbBIX HA EI'D IO UHOOPMATHUKE

Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
1 [udpoBas rpaMOTHOCTh
OCHOBHBIE TEHIEHIIMY Pa3BUTHU KOMIIBIOTEPHBIX TeXHOJIOTUH. [lapauienbHble BHIYUCIEHHUS.
1.1 MHoronporieccopHble cicTeMbl. PactipenenéHHbIe BEIYMCINTEIbHBIE CHCTEMBI H 00paboTKa
0O0JIBIINX JAHHBIX
[IpyHUMIIBI TIOCTPOEGHMS W amnmapaTHble KOMIIOHEHTbl KOMIbIOTEpHbIX ceTeil. CereBble
1.2 npotokonsl. Cerb Uuteper. Anpecanms B cetu Hnreprer. [Ipotoxomsr ctexa TCP/IP.
Cucrema nomeHnbix nMEH. Pasnenenue IP-cetn Ha mmoaceTH ¢ MOMOIIBIO0 MAacOK MOACETEN
13 daiinoBast cucrema. [louck B (aitmoBoit cucreme. [IpHHIUIBI pa3MelIeHUss ¥ UMEHOBAHUS
(¢aiinos B monroBpeMeHHON namsTh. [11abmoHBI A7 onmcaHus rpymi Gaiiaos
14 CkopocTh nepefadn JaHHBIX. 3aBUCUMOCTb BPEMEHH Nepeaadyr 0T HH(POPMAMOHHOTO 00BhEMa
JAHHBIX U XapaKTEPUCTUK KaHala CBS3H
15 udposanue nanHeix. CuMMeTpU4HBIE M HecuMMeTpuuHble mmdpsl. Hugper mpocroit
3amensl. Hudp Hezaps. Hndp Bmwxernepa. Anroputm nmdpoBanus RSA
1.6 Kogpl, mo3Bossironiye oOHapy>KMBaTh U HMCHPABIATH OMIMOKM, BO3HUKAIOLIUE MpPHU Iepenaye
naHHbIX. Paccrosane Xommunra. Koguposanue ¢ mosropennem 6utoB. Komsl XommuHra
2 Teopernueckre OCHOBbI HH()OPMATUKU
2.1 JlBonuHOe KonupoBanue. PaBHOMepHbBIE U HEpaBHOMEPHBIE KOJbl. JlekoaupoBaHue cooOIIeHUH,
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3aMMCAaHHBIX C IOMOINBI0 HEPAaBHOMEPHBIX KONOB. YcinoBue ®ano. Iloctpoenne ogHO3HAYHO
JIEKOJIMPYEMBIX KOJOB C IIOMOIIBIO IepeBa

2.2

TeopeTnueckue MOAXOABI K OLEHKE KoIW4yecTBa HHPopMauuu. EIWHUIBI H3MEpeHus
KomdecTBa WHpopManuu. AnpaBUTHBIN MMOAXO0J K OIEHKE KOJMYeCTBa MH(pOpMAIHMH. 3aKOH
agmutuBHOCTH wWHpopMarmu. Dopmyna Xaprmu. Wudopmarnms u BepostHOCTh. Dopmyrna
IIlennona

2.3

Cucremsl cuncieHus. Pa3BépHyTas 3amuch HeNbIX U IPOOHBIX YHMCEN B MO3HUIMOHHONW CHCTEME
curcienus. CBOMCTBAa ITO3HMIMOHHOW 3aIliiCH YHCNA: KOJMYECTBO LU(P B 3aIKCH, MPHU3HAK
JEJIMMOCTH YHCJIa HA OCHOBAHUE CUCTEMBI CUMCICHUA. AJITOPUTM IIEPEBOA LEJIOr0 Yucia u3 P-
WYHON CHCTEMBI CUHMCIICHHS B JIECATHYHYIO. AJITOPUTM TepeBoaa KOHEUHOU P-wdHO# napodu B
JECATUUHYIO. AJTOPUTM IIE€peBOJa LEJIOT0 YUCIa U3 AECITUIHOM CHUCTEMBI CUMCIEHUs B P-nu-
Hyto. IlepeBon KOHEUHOH pdecATHYHON npo6u B P-munyro. JIBoudHas, BOCbMEpU4YHAas U
IIECTHA/AIATePUYHAs CUCTEMBI CUMCIICHHS, CBSI3b MEXIYy HUMH. ApH(METHIECKHE ONepanuy B
MO3ULMOHHBIX CUCTEMAX CUUCIEHUS
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TpOI/I‘{HaH YPpaBHOBCHICHHAs CUCTEMA CUUCIICHUA. I[BOI/I‘{HO—Z[CCSITI/I‘IHaSI CUCTEMA CUHCJIICHUA

2.5

Konupopanue texcros. KogupoBka ASCII. OnnoOaiitaele konupoBku. Crangapr UNICODE.
Koauposka UTF-8. Onpenenenre nHPOPMAIMOHHOTO 00bEMa TEKCTOBBIX COOOIICHHIHA

2.6

Konupopanue nzobpaxenuil. Ounenka uHGopMannoHHOro 06bEMa rpaduyecKux NaHHBIX IMIpU
3aaHHBIX pa3pelleHnH M TIIyOWHe KoaupoBaHHMA IBera. l[BeToBble Monenn. Koamposanue
3Byka. OmeHka WH(POPMAMOHHOTO 00BEMa 3BYKOBBIX [aHHBIX MPH 3aJaHHBIX YacTOTe
JMICKPETU3AIMH U Pa3psAHOCTH KOAUPOBAHUS

2.7

Anrebpa noruku. IloHATHe BbICKa3biBaHMs. BrIckasbiBaTenbHble (QOPMBI  (TIPEAUKATHI).
KBanTOpHI cyiiecTBOBaHUS 1 BCEOOIITHOCTH.

Jlornueckne omepanmu. Tabmumbl wcTHHHOCTH. Jlorwmdueckne BbIpakeHus. Jlormyeckwe
ToXJecTBa. Jlornyeckue onepanuy U ONepaluy HaJ MHOKECTBAMH.

3aKkoHBl anreOphpl JIOTMKU. OKBHUBAJCHTHBIC IPEe0oOpa3oBaHMS JIOTUYECKUX BBIPAXKECHUIL.
Jlornueckne ypaBHEHHS U CUCTEMBI YPAaBHEHUM.

Jlormyeckne QyHKIHU. 3aBHCHMOCTh KOJNMYECTBA BO3MOXKHBIX JIOTHYECKUX (QYHKIUHA OT
KOJIMYECTBA apTYMEHTOB.

Kanonuueckue (opMBI JOTHIECKUX BBIPAKCHUH

2.8

COBep]_HeHHI)Ie JAU3BIOHKTUBHBIC KOHBIOHKTUBHBIC HOPMAaJIbHBIC q)OpMI)I, AJIT'OPUTMbI  UX
TIIOCTPOCHMA 110 Ta6J'H/II_IC HNCTHHHOCTHU
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Jlornueckue sneMEHTHI B cocTaBe KommbioTepa. Tpurrep. Cymmarop. MHOropaspsaHbIi
cymmarop. IlocTpoeHne cxeM Ha JIOTMUECKMX D3JIEMEHTAaX IO 33JaHHOMY JOTMYECKOMY
BBIPAKEHHIO. 3aIKCh JIOTHUECKOTO BBIPAXKEHMS 10 JIOTHUECKON CXeMe

2.10

Mognenu u monenuposanue. Llenu MonenupoBaHus. AEKBATHOCTb MOJENIU MOJIEIUPYEMOMY
00BeKTy W Tponeccy. GopManu3arust NpUKIaIHbIX 3a1ad.

IIpencraBnenne pe3ynbTaToOB MOJECIHPOBAHUSA B BHJIE, YAOOHOM IS BOCTIPHATHS YEIOBEKOM.
I'paduueckoe mpeacTaBieHIe JaHHBIX (CXEMBI, TAOIHUIBL, TpaduKn).

2.11

[IpencraBiieHne ENbIX YKCEN B MaMsITH KOMITbIOTepa. OrpaHUYeHHOCTh JUana3oHa YUCeN Mpu
OTpaHMYCHHUM KOJIHM4YeCcTBa pa3psnoB. llepenonmHenuwe pa3psaHOM CeTKU. be33HakoBble U
3HAKOBBIC JJaHHBIE. 3HAKOBBIM OUT. JIBONYHBIN JOMOTHUTEIHHBIN KO/ OTPULIATENILHBIX YHCEIL.
[To6uroBele mormyeckue omeparmu. Jlormueckuii, apuGMETHICCKANH W TUKIAICCKUAN CIBHUTH.
[TudpoBaHue ¢ MOMOIIBIO MOOUTOBOM onepaluu «uckimovaroriee I

2.12

HpeHCTaBHeHI/Ie BCHICCTBCHHBIX YUCCII B MaMATU KOMIIbIOTEpPA. 3Haan_[aH 4JacTb U MOPAOOK
quciia. I[I/IaHaBOH 3HAYCHUH BCHICCTBCHHBLIX YHCCII. HpO6H€MLI XpaHCHUA BCHICCTBCHHBIX
YHCECJI, CBA3AHHBIC C OrpaHUYCHHUCM KOJHUYCCTBA pPa3psaoB. Brmonnenue onepaunﬁ C
BCHICCTBCHHBIMHU YHCJIaMU, HAKOIIJICHUC OIITHOOK IIPY BBIYUCIICHUAX

2.13

I'padrr. OcHoBHble moHATHSA. Buabl rpadoB. Onwmcanwe rpadoB ¢ TOMOIIBI0 MAaTPHIL
CMEXXHOCTH, BECOBBIX MATpPHII, CIIHCKOB CMEXHOCTH. PelleHne anropuTMUYecKHX 3ajad,
CBSI3aHHBIX C aHANM30M rpadoB (MIOCTPOCHHE ONTUMAIILHOTO IYyTH MEXIy BEpIIMHAMU Tpada,
ONpe/eieHne KOJIMYEeCTBAa PA3IMYHbIX MyTed MeXAy BepLIMHAMH OpPUEHTHPOBAHHOTO
AIMKJIYEeCcKoro rpada)

2.14

Jepesbs. bunapHoe nepeBo. [lepeBbs momcka. CnocoObl oOxona JnepeBa. [IpencramieHue
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apu(MeTHUECKINX BHIPAKCHUH B Buae Iepesa. lcmomp3oBaHnme TpadoB M IIEPEBBEB IIPH
OIMMCAHNUHU 00BEKTOB M MPOLIECCOB OKPYKAIOIIETO MUPa

2.15

JuMckpeTHBIE UTPBI IByX WIPOKOB ¢ MOMHON mH(popmarmend. [Toctpoenue nepeBa mepebopa
BapHaHTOB, ONMCAHUE CTPATETHH UTPHI B TaOIWYHOU (hopMme. BEIMIpHIIHBIE W TPOUTPHIIIHBIC
MO3UIIMH. BBIMTPHIIIHBIE CTPATETHI

2.16

CpenctBa HCKYCCTBEHHOTO HWHTe/UIeKTa. MieHTHdUKAamus ©W  TIOMCK  HW300paKeHHH,
pacrio3HaBaHue Jul. VICTOnb30BaHWE METOAOB HMCKYCCTBEHHOTO HHTEIICKTa B OOYYArOIINX
cucreMax. Mcronp30BaHNe METOIOB UCKYCCTBEHHOT'O MHTEIUIEKTa B poboToTeXHUKE. IHTEepHET
Bemel. HeilpoHHble ceTn

AJNTOpUTMBI U IPOrpaMMHUPOBaHKE

3.1

dopmanuzanys MOHATHS ajdroputMma. MamnHa TelOpUHTa Kak YHHBEpcalbHas MOJENb
BBIYHCIICHUH

3.2

OreHKa CJIOKHOCTH BbIUHCICHUN. Bpemst paboTbl u 00bEM HCHONB3yeMOM MaMsTH, HX
3aBUCHUMOCTb OT pasMepa HUCXOAHbIX JaHHbIX. OLEHKa aCHMOTOTHYECKOH CIIOKHOCTH
aJTOPUTMOB. AJNTOPUTMBI MOTMHOMHAIBHOH cinokHOCTH. [lepeGopusie anroputmsl. [TpuMepsr
Pa3IUYHBIX AITOPUTMOB PEIICHHsI OTHOH 3aJaul, KOTOPhIE UMEIOT Pa3IMUHYIO CIOXKHOCTh
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OmnpenerneHrie BO3MOXHBIX pE3yJIbTaTOB pabOTHl TNPOCTEHIINX ANTOPUTMOB YIIPABICHUS
WCIOJHUTEISIMU U BBIYMCIIUTENBHBIX anroputMoB. OnpeneneHUe HCXOIAHBIX MTaHHBIX, IpU
KOTOPBIX aJITOPUTM MOXKET JIaTh TpeOyeMblil pe3ynbTart

34

ANTOopuTMBI  00pabOTKM HATYPaJbHBIX YHCEN, 3alHCAHHBIX B MO3UIMOHHBIX CHCTEMax
CUMCIICHHS: pa30MeHHe 3aluch 4YHhCiIa Ha OTICHbHbIC IM(PHI, HAXOKICHHE CYMMBI U
MPOU3BeICHHSI UG P, HAXOXKICHHE MAKCUMAITbHON (MHUHUMAIIbHOW) I (PHI.

[pencraBnenue uncia B BuAe HaOOpa MPOCTBIX COMHOXHUTENEH. AJNTOPUTM OBICTPOrO
BO3BEJICHHSI B CTETCHb. [IOMCK MPOCTBIX YHCEN B 33JaHHOM JHMAaNa30He ¢ MOMOIIBIO alTOPUTMA
«perrero DpaTocheHar

3.5

MHoropa3psiiHbIe IeNble YHCia, 3a]a91 ITUHHON apu(MeTUKn

3.6

S3w1k iporpammuposanus (Ilackams, Python, Java, C++, C#). Tumsl TaHHBIX: TETOYMCICHHEIE,
BEIIIECTBEHHBIC, CHMBOJIbHBIE, Jornueckue. BerBiaenus. CnoxkHble ycnoBus. Lukiasl ¢
ycnoBueM. L{UKIIbI MO0 TEpEMEHHOM.

OO0OpaboTka JaHHBIX, XpaHsAmuxcs B ¢aitax. TekcroBble W nBoWuHbIC (ainpl. daiinoBbie
nepeMeHHbIe ((aiinoBeie ykazarenu). Urenue u3 ¢aiina. 3anucs B daiin.

Paz6uenue 3agaun Ha noazanauu. [logmporpammsel (Tiporieayps! U GyHKIUH).

Vcnonp3oBanne cTaHIApTHON OMOIMOTEKH S3BIKA TPOTPAMMHUPOBAHUS

3.7

Pexypcus. PexypcuBHbIe MIPOLIELyPBI u (YHKIUH. Hcnonp3oBanue cTeKa
JUIsL OpraHu3alK PEKYPCUBHBIX BBI30BOB

3.8

Uucnennple MeToJbl. ToduHOe W NPUOMIDKEHHOE pelleHus 3amaud. YWCIeHHOe pellieHHe
yYpaBHEHUI ¢ MOMOIIBIO TOA0OPa MapameTpa. UHUCICHHBIE METO/IBI PELICHUS YPABHEHHUN: METO
nepebopa, METOJ TIIOJIOBHHHOTO JeneHus. [IpuOmmk€HHOe BBIYMCIEHHWE [UIMH KPHBBIX.
Brruncenne miomaneit Guryp ¢ MOMOIIBIO YHCIEHHBIX METOJOB (METOX MPAMOYTOJIHHUKOB,
MeTox Tpamermid). [lomck mMakcumyma (MUHEMYyMa) (QYHKIMM OZHOM IEPEMEHHOW METOI0M
MOJIOBUHHOIO JETICHUS
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OO6paboTKka CHMBOJBHBIX [IaHHBIX. BCTpOGHHBIC (QYHKIMH $3bIKa MPOTPAMMHPOBAHMS IS
00pabOTKH CHMBOJBHBIX CTPOK. AJTOPHUTMBI OOPAaOOTKH CHUMBOJBHBIX CTPOK: MOACYET
KOJIMYEeCTBa MOSBJICHWII CHMBOJAa B CTPOKe, pa3OMEeHHe CTPOKH Ha CJIOBa IO IPOOEIbHBIM
CHUMBOJIaM, IMOMCK IOJACTPOKM BHYTpPHU JAHHOH CTpPOKM, 3aMEHA HalJeHHOW MOJCTPOKM Ha
IpYTy1o CTpoky. I'eHeparus Bcex CI0B B HEKOTOPOM al(haBUTE, yIOBIECTBOPSIONINX 3a1aHHBIM
orpannueHusM. [IpeoOpa3oBanue 4nciia B CHMBOJIIBHYIO CTPOKY M 0OpaTHO

3.10

MaccuBel M TIOCHEIOBAaTEIBHOCTH YHCEN. BprumciaeHne o000OMIEHHBIX —XapaKTEpUCTHK
3JIEMEHTOB MAacCHBa WJIM YHCIOBOH IOCIENOBATENBHOCTH (CYMMBI, NPOU3BEACHUS, CPEIHETO
apu(pMETHIECKOTO, MUHHMAJIBHOTO W MaKCHMAaJIbHOTO 3JIEMEHTOB, KOJMYECTBA 3JEMEHTOB,
YIOBIETBOPSIOUINX 3alaHHOMY YCIIOBHIO). JIMHENHBIM MOKMCK 3aJaHHOTO 3HAYEHMs B MacCUBE.
Anroputmbl  pabOTBI C 3JIEMEHTaMH MacCHBa C OAHOKPAaTHBIM IPOCMOTPOM MAacCHBA.
CopTupoBKa 0JHOMEPHOro MaccuBa. IIpocTele METOIBI COPTUPOBKHU (METOX ITy3bIpbKa, METOJ
BbIOOpa, copTUpoBKa BcTaBkamu). CopTHpOBKa ciusiHMEM. BbicTpas copTupoBka MaccuBa
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(amroput™ QuickSort). JIBOWYHBIH MOMCK B OTCOPTUPOBAHHOM MaCCHBE

JIByMepHbBIE MacCUBBI (MaTpULIbl). ANTOPUTMBI 00PaOOTKH ABYMEPHBIX MAacCHUBOB: 3aIl0JHEHUE
JBYMEPHOT'O YMCJIOBOTO MAacCHBa 1O 3aJaHHBIM IIpaBUaM, MOHCK 3JeMEHTa B JBYMEPHOM
3.11 MacCHUBE, BBIYMCICHHE MakcMMyMma (MHHUMyMa) U CyMMBI 3JIEMEHTOB JIIBYMEPHOTO MacCHBa,
MepecTaHOBKA CTpPOK
1 CTOJIOLIOB IBYMEPHOT'O MacCHBa

CrnoBapu (accolMaTHUBHBIE MacCHBBI, OTOOpaxeHus). Xam-ta0buuiel. [loctpoenue andaBuTHO-
YaCTOTHOTO CJIOBaps JUTsI 33 JAHHOTO TEKCTA

3.12

Creku. AHanu3 MPaBHIBHOCTH CKOOOYHOrO BhIpaKeHHs. BpruncieHne apupMeTH4ecKoro
3.13 BBIPQXCHHS, 3aITUCAHHOTO B MOCT(HUKCHO (opme.
Ouepenn. Mcnonp30Banue odepeu Ui BpEMEHHOTO XPaHEHUs TAHHBIX

Anroputwmsl Ha rpadax. [loctpoeHre MUHEMaIBHOTO OCTOBHOTO JI€pEBa B3BELIEHHOTO CBA3HOTO
3.14 | HeopueHTHpOBaHHOro rpada. KomauuecTBO pasnMYHBIX MyTed Mexay BeplIMHAMU
OPHEHTHPOBAHHOTO AIUKINYECKOro rpada. Anroputm JeilkcTpsl

JepeBbs. Peanumzanus gepeBa ¢ MOMOIIBIO CCHUIOYHBIX CTPYKTYp. JlBomuHBIC (OWHApHBIC)
3.15 nepeBbs. [locTpoeHne nepeBa Ui 3aaHHOTO apU(METHUYECKOro BhIpakeHHs. PekypcuBHBIC
JIrOpUTMbI 00X0/a AepeBa. Vicronb3oBaHue cTeka U o4epeau 11 00xXoaa aepeBa

[uHaMudeckoe INporpaMMHpOBaHME Kak METOJ pelleHHs 3aJad C COXpaHEHHEM
MPOMEXYTOUYHBIX  pEe3yNbTaTOB. 3alauyd, pelmaeMple ¢  [OMOMIBI0  JMHAMHUYECKOTO
MPOTPaMMHPOBAHUS: BBHIYUCICHHE PEKYPCHBHBIX (DYHKIHWH, IMOICUET KOJIMYECTBA BapHAHTOB,
3aJla4y ONITUMHU3AIIH

3.16

[onsTHE 06 0OBEKTHO-OPUECHTUPOBAHHOM MPOrpaMMUpOBaHuH. OObEKThI U Ki1acchl. CBONCTBA
3.17 1 MeTOAbl 00heKTOB. OOBEKTHO-OPHEHTHPOBAHHBINA aHalu3. Pa3zpaboTka mporpaMm Ha OCHOBE
00BEKTHO-OPUEHTHPOBAHHOTO M0oAx0/a. VHKanCysiuus, Hacuea0BaHue, noauMophu3M

4 WHpopMaIioHHbIE TEXHOJIOTHH

Anamn3 naHHBIX. OCHOBHBIC 33/ayd aHANM3a NAaHHBIX: IPOTHO3MPOBAHUE, KIaCCH(DUKAITI,
KJIacTepu3alysl, aHaju3 OTKIOHeHui. IlocnenoBaTebHOCTh peIIeHHs 3a/1a4 aHaIu3a JaHHbIX:
cOOp NEpBUYHBIX JTAHHBIX, OYMCTKA M OlEHKA KaueCTBa JaHHBIX, BBIOOP W (WJIM) MOCTPOCHUE
MOJEIH, NpeoOpa3oBaHME [aHHBIX, BHU3yaJlM3allusl JaHHBIX, HWHTEPIIPETALUsl Ppe3yJbTaToB.
[Iporpammubie cpeactBa u WMHTEpHET-cepBUCH Al 00paOOTKH W TMPEACTaBJICHUS JAaHHBIX.
Bospmue nannple. MammbaHOe 00y4yeHne

4.1

AHamM3 OaHHBIX C IIOMOIIGIO DJJEKTPOHHBIX TaOnWIl. BeramcieHue CyMMBI, CpeIHETro
apudmerndeckoro, HaubonbIero (HAUMEHBIIEr0) 3HAYEHHWs JAHWala3oHa. BeIuucieHue
4.2 KodduIeHTa KOppesInuk IBYX pPAOOB AaHHBIX. [locTpoeHme CTONOYATHIX, JIHMHEHYATHIX
U KpyroBeix amarpamM. [loctpoenme rpaduxoB ¢yukiuid. [logdop nuHNM TpeHnma, pelicHue
3aJ1a4 MPOrHO3WPOBaHus. Perenne 3a1a4 onTUMH3AINY C TIOMOIIBIO 3JIEKTPOHHBIX TaOJIHII

JluckperusaiMss TpH  MaTeMaTHYeCKOM  MOJCIHPOBAHUM  HEMPEPHIBHBIX  IMIPOLIECCOB.
MopenupoBanue ABWKeHHs. MoJIenupoBaHHEe OHONOTMYECKUX CHUCTeM. MaremaTtndeckue
MOJICJIM B DKOHOMUKE. BhIUMCTUTENBHBIE SKCIIEPUMEHTHI ¢ MoJiesiMu. OOpaboTKa pe3ynbTaToB
JKCIepUMeHTa. MeTol HaMMeHbIINX KBaaparoB. OIEHKa YHCIOBBIX MapaMETPOB MOJIEIIH-
PyeMBIX OOBEKTOB ¥ TIPOLECCOB. BOCCTaHOBICHHWE 3aBUCHUMOCTEH MO pe3yibraTaM
IKCIEPHMEHTA

4.3

BepOfITHOCTHLIC Mojenu. MeToapl MOHTe—KapJ'IO. HMmurarmonHoe MOACIINPOBAHUC. CucrtemMbl

4.4
MacCcOBOT'0 00CITyXUBaHUs

TabnuuHble (peNAlMOHHBIE) 0a3bl JaHHBIX. Tabnuia — TpeAcCTaBICHHE CBEJICHUH 00
ONHOTHIHBIX O0OBekTax. Ilome, 3amucek. Kirou Tabmuiel. Pabora ¢ roroBoii 0a30i JaHHBIX.
3amonHenue 6a3pl JaHHBIX. [1oHCK, COPTHPOBKA M (MIBTpaNXs JaHHBIX. 3alIPOCHI HA BEIOOPKY
JaHHBIX. 3alIpOChl C IapaMeTpaMu. Brruncisemsle noss B 3ampocax.

MHorotabmuunble 0a3bl JaHHBIX. THIBI CBS3eH Mexay TabnumamMu. BHemHuil  Kiroud.
[{e0cTHOCTH 6a3bl JAHHBIX. 3aIPOCHl K MHOTOTA0IMYHBIM 0a3aM JaHHBIX

4.5

TexcroBslii mponeccop. CpercTBa MOMCKA W aBTO3aMEHBI B TEKCTOBOM IIPOLIECCOPE.
4.6 CTpyKTypUpOBaHHBIE TEKCTOBbIE NOKyMeHThl. CHOCKH, ornaBieHue. [IpaBuna HUTUpOBAaHUS
HCTOYHHUKOB M 0(OpMIICHHUS OHOINOrpadhMueCcKiX CChITIOK

YYEBHO-METOJINYECKOE OBECIEYEHUE OBPA3OBATEJIBLHOTO
MPOLIECCA
OBSI3ATEJBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA



e Uudopmaruka (B 2 yactsx), 10 kiacc/ [Tonskos K.1O., Epemun E.A., O0miecTBo ¢ orpaHUYeHHOM
otBeTcTBeHHOCTHI0 «BUTHOM. Jlaboparopus 3HaHHNY; AKIIOHEpHOE 00111ecTBO «M31aTenbcTBO
«IIpocsemieHne»

e lndopmaruka (B 2 yactax), 11 kmacc/ [Tonakos K.1O., Epemun E.A., O6mecTBO ¢ orpaHHYeHHOI
orBeTcTBeHHOCTHIO «BUTHOM. JlabopaTtopust 3HaHUH»; AKIIMOHEpHOE 001IecTBO «31aTenbCTBO
«IIpocsemieHne»

METOINYECKHUE MATEPHUAJIBI J1JIS1 YYUTEJIA

Wndopmarnka, 10-11 xmacc. bazoseriit ypoens. Merogudeckoe nmocodue / bocosa JI.JI., Bocosa A 1O.,
OO01ecTBO ¢ orpaHMueHHON O0TBeTCTBeHHOCTHI0 «BIMTHOM. JlaGoparopus 3HaHMiT»; AKITMOHEPHOE 00IIeCTBO
«M3natenbctBO «IIpocBemenne»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
NHTEPHET

Enunas komtekius nudpoBbix 00pa3oBaTebHBIX pecypcoB http://sc.edu.ru
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