114. ®depepanbHaa paboyas nporpammMa no y4yeOHOMy npeameTty
"UHdopmaTuka" (yrnyb6neHHbIN ypoOBeHb).

114.1. ®denepanpHas pabodas mporpamma 1o ydeOHoMy mnpenmety "HHbpopmaruka"
(ymiyOneHHbIi  ypoBeHb) (mpeaMeTHass oOnactb "Marematuka u  uHpopmaruka') (manee
COOTBETCTBEHHO - MporpaMma no HHpopmaruke, MHPOpPMATHKa) BKIIOYACT MOSICHUTENbHYIO
3allUCKy, COJEpXKaHWe OOydYeHUs, IUTAHUPYyEeMbIe pe3yJbTaThl OCBOCHHUS IPOTPaMMBI  I10
nHpopMaTHKe.

114.2. TloscHuTenbHas 3amUCKa OTpakaeT oOIuWe Mead W 3a7adyd  MHPOPMATHKH,
XapaKTEPUCTUKY TCUXOJIOTHUYECKUX MPEANOChUIOK K €€ HM3YYCHHIO OOyYaloIIMMHUCS, MECTO B
CTPYKType yueOHOro IjiaHa, a TaKXKe MOAXOAbl K OTOOpY COnIep)KaHHsA, K ONpPEeSIEHUIO
IUTAHUPYEMBIX PE3yJbTaToOB U K CTPYKTYpe TEMaTH4yeCKOTO MIaHUPOBAHUSI.

114.3. Copepxxanne OOy4YeHHsI PpACKpbIBACT COAEP)KATEIbHBIC JIMHHM, KOTOpBIE
MPEUIaraloTesl sl 00s3aTEBHOTO M3YYEHHUS B KKIOM KJIacCe Ha YPOBHE CpEIHEro oOmiero
obOpazoBaHusl.

114.4. Ilnanupyemble pe3ynbTaTbl OCBOCHHS MPOTPaMMBbl 10 HH(POPMATHKE BKIIOYAIOT
JUYHOCTHBIC, METaIlpPeIMETHBIC PEe3yJbTaThl 32 BeCh MEpHOA OOy4YeHHS Ha YPOBHE CPEIHETO
obmero oOpa3oBaHHs, a TaKKe MPEAMETHBIC TOCTHXKEHHUS OOydJaromIerocsl 3a KaXIbld TOJ
oOyueHwus.

114.5. NosAcHUTeNnbHanA 3anucka.

114.5.1. Tlporpamma mo wuHbpopmatke (yriyOJeHHBIH YPOBEHb) Ha YpPOBHE CPEIHETO
obmiero obpa3oBanms pa3paboTaHa Ha OCHOBE TPEOOBaHUI K pe3yyibTaTaM OCBOSHUSI OCHOBHOM
00pa3oBaTeIbHOM MPOrPaMMBbI CPEHETO 001IeT0 00pa3zoBanus, npeactaBieHHbX B PT'OC COO,
a Takke penepanbHON paboyeil mMporpaMMbl BOCITUTAHHUS.

114.5.2. TIporpamma 1o wHGOpPMATHUKE JAaeT MPEICTABICHHE O IENsAX, OOMIeH cTpareruu
oOydeHHsi, BOCIUTAHHMS W Pa3BUTUA OOYYaIONIUXCS CPEACTBaMH Yy4eOHOTO TMpeaMeTa
"Undopmaruka" Ha yrIyONEeHHOM YpOBHE, YyCTaHABIMBaeT oOO0sS3aTeNlbHOE MpPEeIMETHOE
coziepkaHue, IpeIyCMaTPUBAET €ro CTPYKTYpUPOBAHHE TI0 paszesaM U TeMaM Kypca, OTIpeieisieT
pacripenielieHle ero 1o kiaccam (roaMm M3y4eHus1), TaeT MPUMEPHOE pachpeesieHne yIeOHbIX
4acoB MO0 TEMaTHYECKUM pa3ziesiaM Kypca U peKoMeHAyeMyo (IpUMEPHYIO) MOCIe0BATEIbHOCTh
WX U3YyYEHHUS C YYETOM MEXKMPEAMETHBIX M BHYTPUIIPEJAMETHBIX CBS3CH, JIOTUKH y4eOHOTO
MpoI1iecca, BO3PACTHBIX 0COOEHHOCTEH 00yJarOIIIXCS.

114.5.3. Ilporpamma mo wH(OPMATHUKE OMPEIEIAET KOJIMYCCTBCHHBIE W KaueCTBCHHBIC
XapaKTEepPUCTUKH Y4eOHOTO Marepuana s KaKIOro TojJa HW3YyYeHHs, B TOM YHCIE JUIS
COJIEP’KATEILHOTO HAMNOJHEHUS pa3HOro BHUAA KOHTPOJSl (MPOMEXYTOYHOM aTTeCTallud
00ydJarommXxcsi, BCEPOCCUUCKUX MPOBEPOUHBIX PAOOT, TOCYIApCTBEHHOM MTOTOBOM aTTECTAIlUN).
[Iporpamma mo wuHQOpPMATUKE SBISIETCS OCHOBOW JUISI COCTaBICHHS AaBTOPCKHX Y4YEOHBIX
MporpaMM U y4eOHUKOB, TIOYPOYHOTO TIJIAHUPOBAHMS KypCa YUUTEIIEM.

114.5.4. UudopmaTrka B cpeiHEM 00IIIeM 00pa30BaHUU OTPAXKALT:

CYIIHOCTh HH(MOPMATUKU KaK HAYYHOW JHMCIUIUIMHBI, HM3Yy4YalOUICH 3aKOHOMEPHOCTH
HpOTCKaHH?[ U BO3MOXHOCTH aBTOMATHU3aAIIUU I/IH(bOpMaIII/IOHHI)IX HpOHCCCOB B paSJ’II/ILIHBIX
cUcTeMax;

OCHOBHBIE 007acTH TPHUMEHEHHUS WH(GOPMATHKH, MPEXIe BCero HHMOPMAIMOHHbBIE
TEXHOJIOTHH, YIIPABJICHUE U COLIMAIBHYIO Chepy;
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MEXIMCIUIUTMHAPHBINA XapakTep HHGOPMaTUKU U HHPOPMALMOHHON JeSITETbHOCTH.

114.5.5. Kypc uHbopmaTuku [Is YpOBHS CpemHero oOmero oOpa3oBaHUs SBISETCS
3aBEpIIAIOIIMM 3TAllOM HENPEPHIBHOM MOATOTOBKH OOydarommxcs B 00JacTH MH(POPMATHKH U
MH(POPMAMOHHO-KOMMYHHKAIIMOHHBIX ~ TEXHOJIOTWH, ONMHpaeTcs Ha COJIepKaHHe Kypca
MH(POPMATUKN YPOBHS OCHOBHOTO OOILIETO OOpa30BaHUS M OIBIT TMOCTOSHHOTO NPHMEHEHUS
MH(POPMALMOHHO-KOMMYHHMKAIIMOHHBIX ~ TEXHOJOTHUH, JaeéT TEOPETHYECKOE OCMBICICHHE,
MHTEPIIPETAINIO U 0000I1EHNE 3TOTO OIBITA.

114.5.6. Pe3ynprarsl yrinyOlieHHOTO YPOBHS H3yueHus yueOHoro npeamera "Mudopmaruka"
OpUEHTUPOBAaHBl Ha TMOJYYEHHE KOMIETEHTHOCTEH s Mocienyromed mnpodeccuoHanbHON
JESTETPHOCTH KaK B paMKaxX JaHHOM MpeIMEeTHON 001acTH, TaK M B CMEXHBIX C HEW 00JIacTsX.
OHu BKITIOYAIOT B ce0sl:

OBJIQJICHUE KIIFOUEBBIMU MOHATUAMHU U 3aKOHOMEPHOCTSAMU, Ha KOTOPBIX CTPOMUTCS JaHHAs
npeAMeTHas: 00JacTh, PACIO3HABAaHUE COOTBETCTBYIONIMX KM TIPU3HAKOB M B3aUMOCBSI3EH,
CIOCOOHOCTh JIEMOHCTPHUPOBATh Pa3MYHbIC MOAXOAbl K U3YUYECHHUIO SIBICHUN, XapaKTePHBIX IS
M3y4aeMoi peAMeTHOM 00nacTu;

YMEHHUE pelniarh TUIIOBBIE MPAKTUYECKUE W TEOPETHUECKUE 3aaud, XapaKTEpHbIC s
WCIIOJIb30BAaHUSI METOJIOB M HHCTPYMEHTApHsI TaHHOW MpeIMEeTHOM 001acTu;

HaJU4ue TPEACTAaBICHUI O JaHHOW NpPEeJMETHONM o00IacTH Kak IEeIOCTHOM Teopuu
(COBOKYITHOCTH TEOPHii), OCHOBHBIX CBS3SIX CO CMEKHBIMU 00TACTIMU 3HAHUH.

114.5.7. B pamkax yriyOJIEeHHOTO YpOBHS H3y4eHHs WH(OpMaTHKu obecreunBaeTcs
I[eJIeHalpaBIeHHAsl MOATOTOBKA O0YYaIONIMXCS K MPOAODKEHUIO 00pa30BaHUSI B OPraHU3AIMSIX
poeCcCHOHAIBHOTO 00pa30BaHMs MO CHENHAIBHOCTSAM, HEMOCPEICTBEHHO CBS3aHHBIM C
I_II/I(i)pOBI)IMI/I TCXHOJOTHUAMHU, TAKUM KaK IIporpaMMHas HWHXCHEPUA, I/IH(i)OpMaHI/IOHHaH
0e301acHOCTh, MH()OPMAIIMOHHBIE CHCTEMBI M TEXHOJOTMH, MOOHMIIbHBICE CHUCTEMbI WU CETH,
OonpIIMe JaHHBIE W MAIIMHHOE OOydYeHHE, MPOMBIIIICHHBIH MHTEPHET BelleH, NCKyCCTBEHHBIN
WHTEIUICKT, TEXHOJIOTHUH OECITPOBOHOM CBSI3U, POOOTOTEXHHKA, KBAHTOBBIE TEXHOJIOTHH, CHCTEMBI
pacpenesieHHOTO peecTpa, TEXHOJIOTHH BUPTYaIbHOM U JOMIOJTHEHHOW PeaJbHOCTEH.

114.5.8. OcHoBHas 11enb u3ydeHus yuyeObnoro npeamera "Mudpopmaruka” Ha yrryOlIeHHOM
YpOBHE CpemHero of0mero oOpa3oBaHHsT - 0O€CIEUEeHHE JAJbHEUINErOo  pPa3BUTHUA
MH()OPMAITMOHHBIX KOMIETEHIUH O00y4aromierocs, €ro TOTOBHOCTH K JXH3HU B YCJIOBHSX
pa3BUBalOIIErocsi ”H(POPMALMOHHOTO O0IIECTBA U BO3pACTAIONIe KOHKYPEHIIMU Ha PhIHKE TPYy/a.
B cBs3u ¢ atum u3yuenune nuadopmaruku B 10 - 11 kmaccax 10KHO 00€CIEUUTh:

C(i)OpMI/IpOBaHHOCTB MHPOBO33PCHHUA, OCHOBAHHOI'0O Ha IMOHHUMAHUHU POJIN I/IH(I)OpMaTI/IKI/I,
I/IH(I)OpMaI_II/IOHHBIX U KOMMYHHUKAITUOHHBIX TEXHOJIOTHH B COBpPCMCHHOM O6U.ICCTBC;

c(hOpMHPOBAHHOCTH OCHOB JIOTHYECKOTO M AJITOPUTMUYECKOTO MBIITUICHHS;

c(OPMHUPOBAHHOCTh YMEHHUI Pa3Iu4aTh (PAKThI U OICHKH, CPAaBHUBATh OIICHOYHBIC BBHIBOJIBI,
BHUJIETh MX CBSI3b C KPUTEPHSIMH OICHUBAHUS U CBSI3b KPUTEPHUEB C OMPEICIICHHON CHCTEMOW
IIEHHOCTEH, TPOBEPSITh HA JOCTOBEPHOCTH M 00001IaTh WH(HOPMAITHIO;

c(hOpMUPOBAHHOCTH MPEICTABICHUN O BIMSHUN WH(OPMAIIMOHHBIX TEXHOJIOTUN HA )KU3Hb
YyelnoBeKka B O0IIecTBe, TMMOHUMAaHHE COLMAIBHOTO, SKOHOMHYECKOTO, TMOJIUTHYECKOTO,
KYJIBTYpHOTO,  IOPUJIUYECKOTO,  MPUPOJHOTO,  IPrOHOMHYECKOTO,  MEIUIIMHCKOTO |
(hM3HOIOrMYECcKOr0 KOHTEKCTOB MH(POPMAIIMOHHBIX TEXHOJIOTHH;



MPUHATUE TPABOBBIX U ITUYCCKUX ACIEKTOB WH(POPMALMOHHBIX TEXHOJIOTUH, OCO3HAHUE
OTBETCTBEHHOCTH JIFOJICH, BOBJICUCHHBIX B CO3/IaHUE M UCIIOJIb30BaHKE HH()OPMAIIMOHHBIX CUCTEM,
pacnpocTpaHeHue uHhopMaIuy;

CO3JJaHME  YCJIOBMM s  pa3BUTUS  HABBIKOB  Y4eOHOM, MPOEKTHOW, Hay4dHO-
HCCIIEI0BATENIbCKON M TBOPYECKOM JeATEeNbHOCTH, MOTUBALIMK O0YYAIOLIUXCS K CaMOPa3BUTHIO.

114.5.9. B coxepxanum yueOHoro mnpeamera "HHQopmaruka" BBIIEISIOTCS YETHIPE
TEeMaTHYECKHUX pas/ena.

Pazmen "lludpomas rpamMOTHOCTH" TOCBAIIEH BOIMPOCAM YCTPOWCTBA KOMIIBIOTEPOB U
JIPYTUX 3JEMEHTOB ITM(POBOTO OKPYXKEHHS, BKIIOYAS KOMITBIOTEPHBIC CETH, WCIOIH30BAHHIO
CPEICTB ONEPAIMOHHONW CHUCTEMBI, paboTe B cetn VHTEpHET W WCIOIB30BAHMIO MHTCPHET-
CEpBHUCOB, HH()OPMAITMOHHOMN O€30MaCHOCTH.

Paznen "Teopernueckue OCHOBBI MH(OpPMATUKU" BKIIOYAET B ce0s MOHATHHUHBINA ammapar
MH(POPMATHKH, BOMPOCH KOAMPOBaHUS WH(GOpPMALHMK, M3MEpEHUs HH(pOpManMOHHOTO 00beMa
JIAHHBIX, OCHOBBI aJIreOphbl JIOTUKUA U KOMITBIOTEPHOTO MOJIEITUPOBAHHUS.

Pasznen "AnropuT™Mel U porpaMMHUpOBAaHME" HAIPaBIEH HA Pa3BUTHUE AJTOPUTMUYECKOIO
MBILUIEHUSI, Pa3pabOTKy aJrOpUTMOB M OLEHKY HUX CIO0KHOCTH, (OPMHpPOBAHHME HABBHIKOB
pean3anuy NporpaMm Ha si3bIKax MPOrpaMMHUPOBAHUS BEICOKOTO YPOBHSL.

Pazgen  "MH(opManuoHHBIE  TEXHOJOTMH"'  TOCBSIIEH  BONpOCaM  IPUMEHEHHS
MH(POPMALMOHHBIX TEXHOJOTHH, PEalM30BAHHBIX B MPHUKIAJAHBIX MPOrPAMMHBIX MPOAYKTaX H
MHTEPHET-CEPBHUCAX, B TOM YHCIIE B 3a/ladyax aHaju3a JaHHbBIX, UCIOJIb30BAHUIO 0a3 JAHHBIX U
AJIEKTPOHHBIX TAOIMIL [JIsl pEIIeHUs IPUKIIaIHBIX 3a/ad.

B mnpuBenenHom nanee copepkaHuu yueOHoro mnpeamera "MHopmaruka' KypcHBOM
BBIJICTICHBI JIOTIOJTHUTEIbHBIE TEMbI, KOTOPbIE HE BXOAT B 00s3aTeNIbHYIO MPOrpaMMmy OOydeHHUs,
HO MOTYT OBITh NPEAJIOKEHBI IS HM3yYEHUs OTICIbHBIM MOTHBHUPOBAHHBIM U CIIOCOOHBIM
00yYaronmmMcs.

114.5.10. VYrnyOneHHbId ypoOBEeHb U3Yy4YCHHS HWH(POPMATHKHA PEKOMEHAYETCS s
TEXHOJIOTHUYECKOTO TPOdUiIsi, OPUEHTUPOBAHHOTO HAa MHXKEHEPHYIO M MH(OPMAIMOHHYIO chepbl
JIeATeNbHOCTH. YTIYOJCHHBIM ypOBEHb H3Y4YeHUs HH(POPMATUKH OOECIIEYMBAET: IOJITOTOBKY
00y4JaroIuXcsi, OpUEHTUPOBAHHBIX HA CIICIIMATBHOCTH B 00J1aCTH HMH(GOPMAITMOHHBIX TEXHOJIOTUI
U WHXXEHEpPHBIE CIEeUHUaTbHOCTH, Y4acTUE B MPOCKTHOW M MCCIENOBATEIbCKON IESTENbHOCTH,
CBSI3aHHOM C COBPEMEHHBIMH HAIpPaBICHUSIMU OTPACIH HH(OPMAIMOHHO-KOMMYHUKAITHOHHBIX
TEXHOJIOTHUM, MOArOTOBKY K YYacTHIO B OJMUMIMAAAaX M cAade EIWHOrO rocyaapCTBEHHOTO
9K3aMeHa Mo UH(OpPMAaTHKE.

114.5.11. ITocnenoBaTenbHOCTh U3YYEHHS TEM B IpeAeiax OAHOTO roja oOy4deHHs MOXKET
ObITh U3MEHEHA [0 YCMOTPEHUIO YUUTENs IIPU MOJArOTOBKE paboyeil mporpaMMbl U MOYpPOYHOTO
IUTAHUPOBAHMSL.

114.5.12. Obuiee uncio yacoB, pEKOMEHI0OBaHHBIX I U3y4eHUs HHPOPMATUKH - 272 yaca:
B 10 xnacce - 136 yacoB (4 gaca B Hezaento), B 11 kimacce - 136 yacoB (4 yaca B HEZEIo).

114.5.12.1. Bo3MokxHa KOPPEKTHPOBKA OOIIETO YHCIa YacoB, PEKOMEHIOBAHHBIX IS
HU3yUCHUA MpEeaAMCTa, C YYCTOM HHAMBUAYAJIBHOTO MOAXOAa 06pa30BaT€JILHLIX oprT: ammaunﬁ K
yIIyOJICHHOMY M3Y4YeHHUI0 HHPOPMATHKH, B paMKaX COOJIOACHHS TUTHEHUICCKUX HOPMATHBOB K
HEJIENbHOM 00pa30BaTeIbHON HArpy3Ke.



114.6. CopepxaHue obyyeHus B 10 knacce.
114.6.1. Lludposas rpaMOTHOCTS.

TpeOoBaHUsI TEXHUKH O€30MACHOCTH U TUTUEHBI MPH paboTe ¢ KOMIBIOTEPaMHU U APYTHMHU
KOMITOHEHTaMH LIU(PPOBOTO OKPYKEHUSI.

[TpuHIMIBI PaOOTH KOMIBIOTEPOB U KOMITBIOTEPHBIX cucTeM. ApxuTekTypa ¢pon HelimaHa.
ABTOMaTUYECKOE BBINOJHEHHUE MporpamMmsbl mporeccopoM. OmneparvBHas, MOCTOSIHHAs U
JONTOBpEMEHHass maMaTh. OOMEH JaHHBIMA C TIOMOINIbI0 IMHH. KOHTposuiepbl BHEMIHHX
ycTpouctB. [IpsMoit 1ocTyn K maMsITH.

OcCHOBHBIE  TEHICHLIMM Da3BUTUS  KOMIIBIOTEPHBIX  TexHosoruil. IlapannenbHble
BblUMCIeHUs.  MHoronponeccopHsle  cucrembl.  CymnepkommbloTepbl.  PacmpeneneHHbie
BBIUMCIUTENbHBIE CUCTEMBI U 00paboTKa OONBIINX AaHHBIX. MOOMIIbHBIE IIU(PPOBBIE YCTPOHCTBA
U HUX Ppolb B KOMMYHHMKalusX. BcCTpoeHHble  KOMIIBIOTEPBL. MMHKPOKOHTPOJUIEPHI.
PobGotu3upoBaHHbIE TPOU3BOACTBA.

[IporpamMmMHoe obecriedeHre KOMIbIOTEPOB U KOMIIBIOTEPHBIX CUCTEM. BUIbI MporpaMMHOTO
obecrieyeHuss W WX HazHaueHHe. OCOOCHHOCTH MPOrPAMMHOIO 0OecredeHUus] MOOHIBHBIX
ycrpoiictB. IlapamnensHoe mnporpammupoBaHue. CucTeMHOE NporpaMMHOE 0OecIeYeHHUE.
OnepanmoHHbie cUCTEMBI. Y THIMTHL. J[paiiBepbl ycTpoilcTB. MHCTAUISIIUSA U AEUHCTAIIISALNS
MIPOrpaMMHOTO 00€CIIEYEHHUS.

daitnoBele cucteMbl. [IpuHIUIBI pa3MelieH!s] 1 UMEHOBaHUs (DalijIoB B TOJITOBPEMEHHOM
namsta. [1labnonb! a1 onucanust rpymnn (aiios.

[Tporpammuoe obGecnieuenue. JIMeH3upoBaHue NporpaMMHOro odecreueHust U Hu(POBBIX
pecypcoB. IlponpuerapHoe u cBoOOAHOE mporpamMmHoe obOecredeHne. Kommepueckoe u
HEKOMMEpPYECKOE HCIOIb30BAHUE MPOTrpaMMHOr0 oOecrieueHus U LU(POBBIX PECypCoB.
OTBETCTBEHHOCTb, yCTaHaBIMBaeMas 3akoHojparenbcTBOM Poccuiickoit  denepauuu  3a
HETpaBOMEPHOE UCIOIb30BaHKIE MTPOTPAMMHOTO 00eCTiedeHUs U U (PPOBBIX PECYPCOB.

[IpyHIMIBI TOCTPOEHUSA M amlapaTHble KOMIIOHEHTBI KOMIIBIOTEPHBIX ceTed. (CereBble
npotokonsl. Cetb UHTEpHET. Anpecanus B cetu MutepHet. [Ipotokonsl cteka TCP/IP. Cuctema
JIOMEHHBIX UMEH.

Pasmenenme IP-cetm w®wWa moacetm ¢ ToMomiblo  Macok — moxcered. CerteBoe
aaMuHucTpupoBanue. [lomydyeHune MaHHBIX O CETEBBIX HAcTpoiikax Kommbrorepa. IIpoBepka
HaJIN4yus CBsA3U C y3JIOM CCTH. Onpez[eneHI/Ie MapmpyTa JOBUXKCHUA ITAKECTOB.

Buner nestensnoctn B cetu Mutepner. CepBucel Mutepnera. I'eomHbopmanmonHbie
cucteMbl. ['€0OKallMOHHBIE CEPBUCHI PEATLHOTO BpeMEHHU (HampuMmep, JOKaIlus MOOMIBHBIX
TeNneOHOB, OIpEEIcHUE 3arpy>KEHHOCTH aBTOMarucrpasieil), MHTEPHET-TOPTOBIIS,
OpoHUpOBaHUE OUIIETOB M TOCTHUHHUII.

[ocynapcTBeHHBIE 3JEKTPOHHBIE cepBHUCH M yciuyrH. ColMaibHBIE CETH - OpTaHM3alus
KOJJNICKTHUBHOIO B3aHMOHefICTBHH 1 oOMeHa JaHHBIMH. CeTeBOl 3THKET: ImpaBujia MOBCACHUA B
kubepnpocTtpancTBe. [Ipobrmema TOATMHHOCTH TOMy4YeHHOW uHpopManuu. OTKpBITHIE
o0Opa3oBaTebHBIC PECYPCHI.

TexHOTeHHBIE U SKOHOMHYECKHE YTPO3bl, CBI3aHHBIE C UCTIOIB30BAaHHEM MH(POPMAIIHOHHO-
KOMMYHHUKAITMOHHBIX TEXHOJIOTUH. O0IIHe mpoOIeMbl 3auThl HHPOPMAIHHA U WH(HOPMAITHOHHON
6e3omacHocti. CpenacrtBa 3amuThl MHQOPMALKMKU B KOMIIBIOTEpAX, KOMIIBIOTEPHBIX CETAX H



ABTOMATHU3HPOBAHHBIX WH(OPMAIIMOHHBIX cucTeMax. [IpaBoBoe oOecrnieueHre MHOOPMAITMOHHON
0€30ITaCHOCTH.

[IpenoTBparieHne HECAHKIMOHMPOBAHHOTO JOCTyNa K JHYHOW KOH(UACHIIUAIbHOMI
uH(popManuy, XpaHALIEHcs Ha MEePCOHAJbLHOM KOMIIbIOTEpE, MOOWJIBHBIX YCTpPOICTBAX.
BpenonocHoe mnporpamMMHoe oOecrieyeHHEe M CHOcoObl OOpsObI ¢ HHUM. AHTHBHUPYCHBIE
nporpammbl. Opranu3zaiys JH4HOTo apxuBa nHpopMaiun. PesepBHoe konupoBanue. [laponbHas
3allHATa ApXUBA.

[udpoBanue nanHbIx. CUMMETpUYHble U HecuMMeTpuuHble mudpsl. [udpsr npocroit
3amensl. [udp Lesaps. lndp Buxenepa. Anropurm mmdposanust RSA.

114.6.2. TeopeTndeckre 0CHOBBI MH()OPMATHUKH.

Wudopmanus, gandsie U 3HaHusA. MHPOpPMAIMOHHBIC MPOIECCH B MPHUPOAE, TEXHUKE H
o0lIecTBe.

HemnpepsiBHBIE M AUCKPETHBIE BEIWYUHBI U CUTHaIBL. HeoOXOaMMOCTh AUCKpPETH3ALUH
nHpopMaluu, npeHa3HaYeHHON JJIsl XpaHEeHHsl, Tepeiadyd U 00paboTKH B IU(PPOBBIX CHCTEMAX.

JlBonyHoe koaupoBaHue. PaBHOMEpHBIE M HEpaBHOMEpPHbIE KOIbl. J[lekomupoBaHue
COOOIIEHUH, 3allUCaHHBIX C MOMOIIBI0O HEPAaBHOMEPHBIX Koji0B. YcinoBue Pano. Iloctpoenue
OJHO3HAYHO JCKOIUPYEMBIX KONOB C IIOMOLIBIO JepeBa. EOUMHUIBI M3MEPEHHs KOJIUYECTBA
uHpopmanuu. AnpaBUTHBIA MOAXOA K OLIEHKE KOIMYECTBAa HH(POPMAIUH.

Cucremsbl cuucneHusi. Pa3zBepHyTas 3amMch LEIbIX U APOOHBIX YHCEN B IMO3ULMOHHON
cuctemMe cuucieHus. CBOWCTBa TO3WIIMOHHON 3amKMCH YWCIAa: KOJIMYECTBO IMdp B 3amucu,
IIPU3HAK JIEJIMMOCTH YMCa HA OCHOBAaHUE CUCTEMbI CUMCIIEHHSA. AJTOPUTM IEPEBOJA LIEIOr0O
yyucna u3 P-M4HON CHCTEMBI CUMCIICHUS B IECATUYHYIO. AJITOPUTM IIEPEBOIA KOHEYHOU P-n4HOM
Ipodu B IECATUYHYIO. AJITOPUTM MEPEBOA LIETI0TO YHCIIa U3 IECATUYHON CUCTEMbI CUMCIICHUS B
P-nunyro. [lepeBo KOHEYHOH necATHUHOW ApoOM B P-nunyro. J[BoumuHas, BoCbMepUYHas U
HIECTHAALATEPUYHAS CHCTEMBbl CUMCIICHUS, CBSI3b MEXIy HUMH. Apu(METHYECKUE ONEparui B
MTO3ULMOHHBIX CUCTEMAX CUMCICHUS. TporYHas ypaBHOBEHUICHHAS CUCTEMA CUUCIICHUA. JIBONYHO-
JECATUYHAS CUCTEMA CUUCIICHUS.

KomupoBanue texcroB. KommpoBka ASCII. OpnobGaiitHeie KonupoBku. CraHmapT
UNICODE. KomupoBka UTF-8. Omnpenenenne uHPOPMALMOHHOTO O00beMa TEKCTOBBIX
cooOI1eHu .

KomupoBanue m3o0paxenuii. Ouenka HHGOPMAIIMOHHOTO 00beMa rpa)uuecKuX TaHHBIX
IIpU 3a/laHHBIX pa3pellleHud U IIyOuHe KoaupoBaHMs lLBeTa. L[BeroBnle moxenu. Bexkrophoe
xoxupoBanue. @opmarsl rpapudeckux ¢aiinos. Tpexmepnas rpaduka. OpaxranbHas rpaduka.

KomupoBanue 3Byka. OrieHka HHGOPMAITMOHHOTO 00heMa 3BYKOBBIX TAHHBIX MPHU 33JaHHBIX
9acTOTE JUCKPETH3AIMH U Pa3psITHOCTH KOJAUPOBAHUS.

Anrebpa noruku. [loHsTue BbICKa3bIBaHUA. BbIcKka3bpiBaTeNbHbIE (QOPMBI (TPEAUKATHI).
KBaHTOpEI cylIecTBOBaHUS U BCEOOIIHOCTH.

Jlornueckue omepamuu. Tabmuibl uctuHHOCTH. Jlormyeckue BwIpakeHus. Jlormueckue
TOXKJIeCTBa. JloKa3aTeabCTBO JIOTHYECKHUX TOXKACCTB C IOMOIIBIO TaOMWIl HMCTHHHOCTH.
Jlornueckue onepanuu U onepaunuy Hajl MHOKECTBAMU.

3aKoHbl anreOpbl JOTMKU. OKBUBAJICHTHBIE IMPEOOpa3OBaHUS JIOTMUECKHX BBIPAKEHUN.



Jlornueckue ypaBHEHUSI U CUCTEMbI YPABHEHU.

Jlornyeckue QyHKIUH. 3aBUCUMOCTb KOJIMYECTBA BO3MOXHBIX JIOTMUECKHUX (YHKIUH OT
KOJIMUYEeCTBa apryMeHTOB. [1oHbIe cCTEMBI JIOTHYeCKUX (DYHKIHH.

Kanonnuaeckue (bOpMI)I JJOTHYCCKUX BBIpa)KeHI/II\/’I. COBepHIeHHLIe JU3BbIOHKTUBHBIC H
KOHBIOHKTHBHBIC HOPMAJIbHBIC (I)OpMBI, AJITOPUTMBI UX MTOCTPOCHUS T10 Ta6J'II/II_[C HUCTHUHHOCTH.

Jlornueckue 3neMeHTH B cocTaBe KommbioTepa. Tpurrep. Cymmarop. MHoropaspsiaHbli
cymmarop. IlocTpoeHme cxeM Ha JIOTMYECKHX JJIEMEHTax II0 3aJaHHOMY JIOTHYECKOMY
BBIPAKCHUIO. 3aIMCh JIOTUYECKOTO BBIPAXKECHHUSI IO JIOTUYECKOU CXEME.

IIpencraBieHue HENbIX YUCEN B MaMATH KOMIbIOTEpa. OTpaHMYEHHOCTh JUana3oHa YUCEN
IpU OrpaHUYEHHM KoJlnmdecTBa pas3psinoB. llepenonnenue paspsaHoi ceTku. bes33HakoBble U
3HAKOBbIE JaHHbIE. 3HAKOBbIM OMT. JIBOMUHBIN JONOTHUTEIbHBIN KOJ OTPULIATEIbHBIX YHCEIL.

[ToGuToBBIe JlOTMYECKHE omepauuu. Jlormueckuid, apudmeTHueckuid M UHUKINYECKUN
cnsury. [llnppoBanne ¢ momomibio moOUTOBOM ornepannu "uckirodaromee MJIN".

Hpe,[[CTaBJ'ICHI/IC BCHICCTBCHHbLIX YHUCCII B IIAMATHU KOMIIBIOTEPA. 3Haqama;1 YacCTb U MIOPAOOK
qucia. I[I/IaHaBOH 3HAYCHUI BCIICCTBCHHLBIX YHCCII. HpO6J’I€MBI XpaHCHUA BCUICCTBCHHBIX YHCCII,
CBA3aHHBIC C OTPAHUYCHHUEM KOJIWYCCTBA pa3psAa0B. Brmmonaenune onepaunﬁ C BCIICCTBCHHBIMHA
YHUCJIaMH, HAKOIIJICHUE OII00K ITIPpH BEIYUCIICHUAX.

114.6.3. AnropuT™sl 1 IpOrpaMMHUPOBaHUE.

Omnpenenenne BO3MOXHBIX PE3yJIbTaTOB PaOOThl MPOCTEUIINX AJITOPUTMOB YIPABICHUS
UCIIOJIHUTENIAIMU U BBIYMCIUTEIBHBIX aJropuTMOB. OIlpefesieHue HCXOAHBIX JaHHBIX, IpPH
KOTOPBIX QJITOPUTM MOXKET J1aTh TpeOyeMblil pe3ynbTar.

Ortanbl peuieHus 3a7ad Ha Kommblotepe. MHCTpyMeHTanbHBIE CpPEICTBA: TPAHCISATOP,
OTJIaTUUK, TpodUIHpoBIIMK. KoMmumsus u mHTepnpeTanus nporpamm. BupryaibHble MalllvHBbI.

WurterpupoBanHas cpena pa3paboTkd. Metonbl oTiagkud mporpamm. Vcmons3oBaHuE
TpaccupoBOYHbIX TaOnuu. OTnanouyHslii BbBOJ. [lomaroBoe BbIMONHEHHE NporpamMmbl. Toduku
octaHnoBa. [IpocMoTp 3HaUeHUH NTEPEMEHHBIX.

S3pik mporpammupoBanust (Python, Java, C++, C#). Tumbl JaHHBIX: IIEIOUMCIICHHEIE,
BEIICCTBEHHbBIC, CHMBOJIbHBIC, Tornueckue. Bernenus. Cnoxubie ycaoBus. [{UKIbI ¢ ycoBueM.
[uker mo nepemeHHol. B3anMo3zamMeHaeMOCTh pa3IMyHbIX BHUJIOB IIUKIOB. MIHBapuaHT 1UKIIA.
CocTtaBieHue 1UKIIa ¢ UCII0JIb30BAHUEM 3apaHee OIPEIeICHHOT0 MHBApUaHTa IUKIIA.

JlokymeHTupoBanue mnporpamm. Mcnonp3oBanue komMeHTapueB. [loaroroBka omnucaHus
MPOrpamMMbl 1 HUHCTPYKILIMH IS TIOJIb30BATENS.

AnropuTMbel 00pabOTKM HATypaslbHBIX YHCEN, 3alHMCAHHBIX B TMO3HIMOHHBIX CHCTEMax
CUMCIICHMS: pa30HMeHHEe 3amuch 4YHCla Ha OTACIbHBICE NHQPPHI, HAXOKIACHHUE CYMMBI H
MPOU3BEICHUS (PP, HAXOXKICHUE MAKCUMAJIBHONW (MUHUMAIIbHOMN ) UG PHI.

HaxoxneHne Bcex NMPOCTHIX YMCEN B 3aJaHHOM auanasoHe. IIpencrasnenne dncia B BUIE
Habopa MPOCThIX COMHOXKUTENEH. AITOPUTM OBICTPOTO BO3BEJICHHS B CTEIICHb.

OO6paboTka JaHHBIX, XpaHdmuxcs B ¢ainax. TekcToBble U qBOUYHBIE (aiinbl. DaiinoBbie
niepeMeHHbIe ((aitioBbie yka3zaTenn). Urenne u3 ¢aina. 3anuch B dai.



Pazouenue 3amaun Ha mom3amauu. Ilommporpammer (mporeaypsl U GyHkun). Pekypcusi.
PexypcuBHble 00BekThl ((paktansl). PekypcuBHbIe mpoueaypbl u ¢yHKIuU. VMcrnonb3oBaHue
CTCKa IJId opraHn3alivu pCKyYpPCHBHBIX BbBI3OBOB.

Ucnonp3oBanue craHmapTHOW OMOMMOTEKM s3bIka mporpammupoBanus. [loakmroueHue
OMONMMOTEeK MOAMPOTpaMM CTOPOHHUX Mpou3BoaUTENeH. MOIYNbHBIA TPUHLUI MOCTPOSHUS
porpamm.

YucnenHsle MeTonbl. TouHOE M NPUOMMIKEHHOE pelleHus 3agadd. YucieHHbIe MEeTO/bI
pelieHusl ypaBHEHUH: Meroj mepedopa, METoJ MOJOBUHHOIO JeneHus. [IpuOnmxeHHoe
BBIUMCIIEHUE JJIMH KPUBBIX. Bbluncienue miomazeil Gpuryp ¢ moMoOIIbI0 YHCICHHBIX METO/I0B
(MeTon MpAMOYTOIBHUKOB, MeTOJl Tpaneuuit). [lonck makcumyma (MUHUMYyMa) QYHKIIMH OJHOM
MIepPEMEHHOI METO/I0M ITOJIOBUHHOTO JAEJICHUS.

OOpaboTka CUMBONBHBIX JaHHBIX. BCTpoeHHBbIE QYHKIIMU s3bIKA MIPOTPAMMUPOBAHUS IS
00pabOTKH CUMBOJIBHBIX CTPOK. AJITOPUTMBI 00pa0OTKHU CUMBOJIBHBIX CTPOK: TTOJICYET KOJTHYECTBA
MOSIBIIGHU CHUMBOJIA B CTPOKE, pa3OreHne CTPOKU Ha CJI0Ba MO MPOOEbHBIM CHMBOJIaM, TTIOUCK
MOICTPOKU BHYTPU IaHHOU CTPOKHU, 3aMEHA HAlJICHHOM MOJICTPOKU Ha JIPYTyto cTpoky. [ eneparus
BCEX CJIOB B HEKOTOPOM an()aBWTE, YIOBICTBOPSIONIMX 3aJaHHBIM  OTPAHUYCHUSM.
[IpeobpazoBaHue yncia B CAMBOJIBHYIO CTPOKY M 0OpaTHO.

MaccuBbl M TOCIEI0OBAaTENbHOCTH vHcel. Bpuucienue o0O0OOIIEHHBIX XapaKTEPUCTUK
3JIEMEHTOB MAacCHBAa WM YHUCIOBOH IOCIENOBAaTEIbHOCTH (CyMMBI, IPOM3BEICHHS, CPEIHETO
apu(pMETUYECKOr0, MHUHMMAJIbHOIO M MAKCUMAJIBHOTO 3JEMEHTOB, KOJIMYECTBA 3JEMEHTOB,
YAOBJIETBOPSIIOUINX 33JaHHOMY YCJIOBHIO). JIMHEHHBIN ONCK 3aJaHHOTO 3HAYE€HUsI B MACCUBE.

CopTupoBKa OZHOMEPHOTO MaccuBa. [IpocThie METOIBI COPTHPOBKH (METOM ITy3BIPHKa,
METOJI BBIOOpA, COPTUPOBKA BCcTaBkaMu). COpPTHPOBKA CIIMSHAEM. BBICTpast COpTHPOBKA MaccHBa
(anroput™ Quickcort). JIBOMUHBIN OKCK B OTCOPTUPOBAHHOM MAaCCHBE.

JIBymMepHBIE MAacCUBBI (MaTpuLbl). AJITOPUTMBI OOpaOOTKM JIByMEPHBIX MAaCCHUBOB:
3all0JJHEHUE JBYMEPHOI'O 4YHCJIOBOIO MAacCHBa I10 3aJaHHBIM IPaBUJIaM, IIOUCK 3JIEMEHTa B
JIBYMEPHOM MAacCHBE, BBIUMCIEHUE MaKCHMyMa (MMHMMYMa) U CyMMbI 3JIEMEHTOB JBYMEpPHOTO
MAacCHBa, IEPECTAaHOBKA CTPOK U CTOJIOLIOB IBYMEPHOIO MacCHBA.

114.6.4. upopmalinoHHBIE TEXHOJIOTHUH.

TexcToBblil mponeccop. PenakrtupoBanue u (opmarupoanue. IlpoBepka opdorpaduu u
rpamMMaTiku. CpeacTBa OoMCcKa U aBTO3aMEHbI B TEKCTOBOM Ipolieccope. Vcronp30BaHue CTUIIEH.
CTpyKTypupOBaHHbIE TEKCTOBbIE TOKyMeHThl. CHocku, omiaBieHue. KomiexktuBHas pabota c
JTOKyMeHTaMH. IHCTpyMEeHTBI peLieH3upOBaHMs B TEKCTOBBIX Iporieccopax. OOmadHble CEpBUCHI.
HenoBass mnepenucka. Pedepar. IlpaBuna UMTHpOBaHUS HCTOYHMKOB M O(QOpPMIIEHUS
oubnuorpapuvecknx ccputok. OdopmiieHNe CHICKa TUTEPaTyphl. 3HAKOMCTBO C KOMITBIOTEPHOM
BEpCTKON TekcTa. TexHMueckue cpeacTBa BBoja Tekcra. Crnenuaau3upOoBaHHBIE CpPEACTBa
PCAAKTUPOBAHUA MATCMATUYCCKUX TCKCTOB.

Amnanu3 nanabeix. OCHOBHBIC 331a9M aHAIIN3a JJAHHBIX: TPOrHO3UPOBAHUE, KIIACCUDUKALINS,
KJIacTepu3alus, aHaiu3 OTKIOHeHUH. [locrmenoBaTenbHOCTh pelIieHus 3a/1ad aHaiu3a JaHHBIX:
cOOp MEepBUYHBIX JAHHBIX, OYMCTKA W OLIEHKAa KauecTBa JaHHBIX, BHIOOP H/WIIM TOCTPOCHHE
MO/IeTH, TIpeoOpa3oBaHME JaHHBIX, BHU3yalW3als JJaHHBIX, HHTEPIPETALUs PE3yJIbTaTOB.
[IporpamMMHbIe cpeicTBa U HHTEPHET-CEPBHUCHI A1 00pabOTKHM M TPEICTABICHUS JaHHbBIX.
Bonbmine nannepie. Mammnanoe oOyueHue. HTeNIeKTyanbHbINA aHAINU3 TaHHBIX.

Ananmus JaHHBIX C IMMOMOIIBIO 3JICKTPOHHBIX Ta6JII/II_[. Brrunciaenue CYMMBI, CpCIHCTO



apudMETHIECKOT0, HauOOoNbIIero (HAaWMMEHBIIETO) 3HAUCHUs JWana3oHa. BeruucieHue
ko3 duIMeHTa KOPPENAIUU JIBYX PSIOB JaHHBIX. [locTpoeHme crosi0OuaThiX, JMHEHYATHIX U
KpyroBsix auarpamm. [loctpoenue rpaduxos ¢pynkuuii. [logbop muHUM TpeHaa, peuieHne 3aaad
MIPOTHO3UPOBAHUS.

YucneHHoe pelleHHe YpaBHEHUH ¢ momollbio mojdopa mapamerpa. OnTuMuzanus Kak
MOMCK HAWIYYIIEro pemeHus B 3aJaHHbIX yclnoBHsX. llenmeBast QyHKIUS, OrpaHHYEHHS.
JlokanbHble M TIOOANBHBII MUHUMYMBI LiejieBoM (yHKuuuU. PemieHue 3agad ONTHUMM3ALUHU C
MIOMOIIBIO SJIEKTPOHHBIX TaONIuUII.

114.7. CopepxaHue obyyeHus B 11 knacce.
114.7.1. TeopeTndeckrue 0CHOBBI HH()OPMATHKH.

Teopernyeckue NOAXOAbI K OIGHKE KoiludecTBa HHGpopManuu. 3aKOH aJMTUBHOCTU
nHpopmanuu. @opmyna Xaprm. Mapopmarus u BepositHocTh. @opmyina [llenHoHA.

Anroputmbel cxatus gaHHbIX. AnroputM RLE. Anroputm Xaddmana. Anroputm LZW.
ANTOPUTMBI CXKaTHSI JAHHBIX C TOTEPSIMHU. YMEHbBIIICHHUE TITyOUHBI KOAUPOBaHUsI 1[BeTa. OCHOBHBIC
uneu anroputmon cxkatusi JPEG, MP3.

CkopocTh Tiepeavyd JaHHBIX. 3aBUCHUMOCTH BPEMEHHU Mepeaadyd OT HWH(POPMAIMOHHOTO
o0beMa JAaHHBIX W XapaKTePUCTHK KaHama CBsA3W. [IpUYMHBI BO3HUKHOBEHHSI OIIMOOK IPHU
nepenade aaHHbIX. Kopbl, Mo3Bosifonre 0OHAPYKUBATh U UCTIPABIISATH OIMIMOKH, BO3HUKAIOIINE
npu nepenade naHHbIX. Paccrosame Xommunra. KomupoBanue ¢ moBropeHueM OutoB. Komw
XOMMHUHTA.

Cucrembl. KOMIIOHEHTBI cuCTeMBI U UX B3auMojeiicTBrue. Cuctemuslil 3¢ dekr. YnpasneHue
KaKk MHQOpPMAalMOHHBIN mporecc. OOpaTHas CBA3b.

Mopnenu u monenuposanue. Llens moaenupoBanus. COOTBETCTBHE MOJEIN MOAEIUPYEMOMY
00BEKTy MM IPOLECCY, HeIu MoJeaupoBanus. dopManu3arys NpUKIaJHbIX 3a1ad.

[IpencraBnenne pe3ynbTaToB MOACINPOBAHNUS B BUAE, YIOOHOM ISt BOCIIPUSATHS YETOBEKOM.
I'paduueckoe npeacTapneHNe TaHHBIX (CXEMBbI, TAOMUIIBL, TPA(QUKH).

I'pappr. OcHoBHble ToHATHS. Buapl rpagos. Ommcanue rpadoB C NOMOUIBIO MaTpHII
CMEXHOCTH, BECOBBIX MaTpHIl, CIHCKOB CMEXHOCTH. PelieHrne ajlropuTMHYEeCKHX 3ajad,
CBSI3aHHBIX C aHAIM30M rpadoB (MOCTPOCHHE ONTUMAJIBHOIO IyTH MEKAY BEpIIMHAMU rpada,
OlpeNielieHNe KOJIMYECTBA PA3NUYHBIX IMyTeH MEXIy BEpIIMHAMH OpPUEHTHPOBAHHOTO
aIMKINYEeCKOTo rpada).

HepeBbs. bunapuoe nepeBo. lepeBbs noncka. CriocoOwr o0xoma nepesa. Ilpencrabnenue
apu(METUYECKUX BBIpAKEHUH B BUAE JepeBa. JIMCKpETHBIE HMIPHI JIByX HIPOKOB C MOJTHOM
unpopmanueit. Ilocrpoenue nepeBa mnepebopa BapuUaHTOB, ONUCAHUE CTPATETMU WIPHI B
TaOIMYHON (hopMe. BRIMTPBINIHBIE M TPOUTPHILIHbBIE TO3ULMH. BBIMIphIIHBIE CTPaTeruu.

CpencrBa HCKyCCTBEHHOIO MHTEIIEKTa. CepBHCH MAIIMHHOIO NIEPEBO/IA U PACIIO3HABAHMS
ycTHOM peun. KoruutusHble cepBuchl. MneHTHQUKALMS U TOMCK U300pa’KeHUH, paclio3HaBaHUe
mun. CamooOydaronuecsi CUCTeMbl. VICKyCCTBEHHBI MHTENJIEKT B KOMIIBIOTEPHBIX MIpax.
Hcnonb30BaHNe METOI0B MCKYCCTBEHHOT'O MHTEIUIEKTA B 00yUaromux cucreMax. McnonszoBanue
METOZI0B MCKYCCTBEHHOIO HHTEUIEKTa B poOotoTexHuke. MHTepHer Bemieil. IlepcriekTuBbl
Pa3BUTHs KOMIIBIOTEPHBIX MHTEJUIEKTYAJIBHBIX cUCTeM. HellpoHHBbIE ceTh.



114.7.2. AIrOpuT™MBI U IPOTPAMMUPOBAHHUE.

@opmanuzanus NOHATUSA anroputMa. MamumHa ThrlopyHra Kak yHUBEpcalibHash MOJEIb
BolunciieHuil. Tezuc Yepua-ThropuHra.

OneHka CIOXKHOCTH BBIYUCIEHUN. Bpems paboTel M 00beM HCHONB3yeMOM MaMSTH, UX
3aBHCHMOCTbB OT pa3Mepa UCXOJHBIX AaHHBIX. OLIEHKa aCUMIITOTUYECKON CII0KHOCTH AJITOPUTMOB.
ANTOpUTMBI TTONTMHOMHUAIBHON CHOKHOCTU. Ilepebopubie anmroputmbl. [Ipumepsl pa3mudHbBIX
AJITOPUTMOB PEILIEHUs OJHOM 3a/1auu, KOTOPbIE UMEIOT Pa3IUYHYIO CIO0KHOCTb.

[Touck TPOCTHIX 4YKCET B 3aJaHHOM JHAala30He C [OMOIIBI0 aJropuT™Ma '"perreTo
Oparocdena'.

MHoropa3psiiHble LeJble YKicia, 3a1a41 JUIMHHON apu(MEeTHKU.

CrnoBapu (accolMaTHUBHBIE MaccHUBBI, OTOOpaxkeHus). Xom-Tabmuinbsl. [locTpoenue
an(aBUTHO-YaCTOTHOTO CJIOBApPS JJIsl 33 JaHHOTO TEKCTa.

Crexu. AHanu3 MpPaBUIBHOCTH CKOOOYHOIO BbIpaskeHUs. Buluncienue apumernyeckoro
BBIPa)KEHUSI, 3aIIMCAaHHOTO B MOCT(UKCHOU (opMme.

Oqepe;[I/I. Hcnons3oBanue odepecau i BpCMCHHOT'O XPAaHCHUS JJaHHBIX.

Anroput™bel Ha Tpadax. IlocTpoeHHe MHHUMAIBHOTO OCTOBHOTO JI€peBa B3BEUICHHOTO
CBSI3HOTO HEOpPHEHTHpOBaHHOro rpada. KonnmyecTBo pa3inyHbIX MyTed MEXIy BepIIMHAMU
OPUEHTHUPOBAHHOT'O AIUKIMYECKOro rpaga. Anroputm JedKkcTpsl.

[epeBbst. Peanuzanust 1epeBa ¢ MOMOIIbIO CCHUIOYHBIX CTPYKTYp. JIBoMuHbIE (OMHApHBIE)
nepeBbsi. [locTpoeHue nepeBa Al 3aAaHHOIO apU(PMETHUECKOro BbIpakeHHs. PexypcuBHBIE
aNropuTMbl 00xoza epeBa. Mcrnonp3oBaHue cTeKa U ouepeau it 00Xoaa Aepesa.

JlnHaMHuueckoe MpOrpaMMHUpPOBAHME KaK METOJ] PEIICHUS 3aJad C COXpaHEHUEM
MPOMEXKYTOUHBIX ~ PE3YyJlbTaTOB.  3aJayd, pellaeMble C  [OMOMIbI0  JTUHAMHYECKOIO
MPOrPaMMHUPOBAHUS: BBIYUCICHUE PEKYPCUBHBIX (DYHKIMN, MOJACUET KOJIMYECTBa BApUAHTOB,
3a/1a4M ONTUMHU3AIUH.

[Tonsatne 006 OOBEKTHO-OPUEHTUPOBAHHOM MpOrpaMMUpOBaHUU. OOBEKTHI U KIIACCHI.
CaoiicTBa 1 MeTOBI 00bEKTOB. OOBEKTHO-OPUEHTHPOBAHHBIN aHaIu3. Pa3paboTka mporpamm Ha
OCHOBE 00BEKTHO-OPUEHTHPOBAHHOTO TOAX0/1a. IHKANCYIIAIs, HACIET0BaHUE, TTOTUMOP(PH3M.

Cpensl ObicTpoli pa3paboTku mporpamm. IIpoekTupoBanme wHTepdeiica Moab30BaTeNs.
Hcnonp30BaHue TOTOBBIX YIIPABISIEMBIX 3JIEMEHTOB JJISl IIOCTPOCHHMsI nHTep(eiica.

O0630p s3bIKOB IporpamMMupoBanust. [loHaTHe 0 Mapagurmax nMporpaMMUpPOBAHHUS.
114.7.3. UndopmaimoHHbIe TEXHOIOTHA

OTanbl KOMIBIOTEPHO-MaTeMaTHYeCKOTO0 MOJCTUPOBaHMS: IOCTAaHOBKA 3a/1a4k, pa3paboTka
MOJIENIM, TECTHUPOBAaHUE MOJENIN, KOMIBIOTEPHBI OSKCIEPUMEHT, aHalu3 pPE3YyJIbTaToB
MOJIEITUPOBAHHS.

I[I/ICerTI/BaI_II/IH npnu MareMaruvdcCKOM MOICIUPOBAHUMN HCIIPCPBIBHBIX IIPOLHECCOB.
MO[[GJIPIpOBaHI/Ie JABHIKCHNA. MOIIGJII/IpOBaHI/Ie OMOJIOrHYECKUX CUCTEM. MaTeMaTH4eCKue MOICIIN
B DKOHOMUKE. BraucianTeIbHEIC OKCIICPUMECHTEI C MOACIISAMMU.



OOpaboTka pe3yabTaTOB »dKCIIEpUMEHTA. MeTton HauMeHbIUX KBajapaTtoB. OreHka
YHCIIOBBIX MTAPaMETPOB MOJAETUPYEMbIX OOBEKTOB U IPOIeCcCOB. BoccTaHOBICHHE 3aBUCUMOCTEN
10 pe3ybTaTaM SKCIIEPUMEHTA.

Beposaranoctaeie Moxpenu. Mertogsl Monte-Kapno. HMmuraimoHHoe MOAEIMpPOBAHUE.
CucreMbl MACCOBOTO OOCITYKHBAHHSI.

TabnmuuHble (pensuOHHBIE) 0a3bl NaHHBIX. Talnwia - TpeacTaBlieHHWE CBEIACHHH 00
onHOTHIIHEIX 00bekTax. Ilose, 3ammch. Kirou Tabmunpl. PaGora ¢ roroBoi 0a3oii HaHHBIX.
3anonHeHue 0a3bl HaHHBIX. [loHck, cOpTUPOBKA W (DMIBTpAlUs JaHHBIX. 3apPOChl Ha BHIOOPKY
JAHHBIX. 3aMpOCHI C MapaMeTpaMu. Beraucisiembie oS B 3alpocax.

MHororabnuyabie 0a3bl NaHHBIX. THIBI CBsI3ed MEXAy TaOnuiamu. BHemHui Kiod.
[emocTHOCTH 6a3bI TaHHBIX. 3aIIPOCH K MHOTOTAOJWYHBIM 0a3aM JaHHBIX.

Nutepuer-npuioxkenus. [IoHaTHe 0 cepBEpHON U KIMEHTCKOM 4YacTAx caiTta. TexHomnorus
"KJIHEHT - cepBep', ee JocTonHCTBa U HenocTaTku. OcHoBHI si3pika HTML 1 kackanHbIx Tabmui
ctuneit (CSS). Cuenapun Ha s3bike JavaScript. @opmbl Ha BeO-CTpaHHIIE.

Pasmemnienne BeO-caiiToB. Yciryra XocTuHra. 3arpyska (aiioB Ha CailT.

BBon m300pakeHHd ¢ WCIIONB30BAHUEM PA3IMYHBIX IH(PPOBBIX YCTPOUCTB (LM(PPOBBIX
(dboToamnmapaTtoB 1 MUKPOCKOTIOB, BHCOKaMep, CKAHEpOB U JAPYTUX YCTpoicTB). ['paduueckuit
penakrop. Paspemenne. Kagpuposanue. Mcnpasnenne nepcnektussl. [ ucrorpamma. Koppexnus
ypoBHEH, koppekuus I1Bera. OOeclBeuMBaHME IBETHBIX u300pakeHuil. Peryms. PabGorta ¢
obmnactamu. OUIBTPHI.

MHorocnoiiabie n3obpaxkeHus. TexctoBble ciou. Macka cnos. Kanambsl. CoxpaHeHue
BbIZIEIeHHON  oOmactu. IloarotoBka wiumocTpauuii Uit BeO-caiiToB. AHHUMHpOBaHHBIC
M300paxeHus.

Bexropnas rpaduka. IlpumutuBel. M3meHeHue mnopsiika srIeMeHTOB. BblpaBHUBaHUE,
pacnpenenenue. ['pynnupoBka. Kpusbsie. DopMarbl BEKTOPHBIX PUCYHKOB. lcronb3oBaHue
KOHTYpOB. BekTtopu3zaiiusi pacTpOBBIX H300PaKESHUA.

[IpyHUMIIBI TOCTPOEHUS U PENAKTUPOBAHUS TPEXMEPHBIX Mozeneld. CeTouHbIe MOJEINH.
Marepuansl. MoaenupoBaHue UCTOYHUKOB ocBelieHus. Kamepol. AnnutuBabie TexHonoruu (3D-
npuHTepsl). [loHATHE O BUPTYyaIbHOM pPEeanbHOCTH U JOMOJHEHHOW peaibHOCTH.

114.8. NMnaHnpyemble pe3ynbTaTbl OCBOEHUA MporpamMmbl Mo MHopmMaTuke
(yrny6neHHbIN ypOBeHb) Ha YpOBHe cpeaHero obuero obpasoBaHus.

114.8.1. JIn4HOCTHBIC PE3yIbTAaThl OTPAKAIOT TOTOBHOCTh W CIHOCOOHOCTH OOYYarOIIMXCS
PYKOBOJICTBOBAaTbCsl C(OOPMUPOBAHHOW BHYTPEHHEH MO3UIIUEH TMYHOCTH, CUCTEMOM [IEHHOCTHBIX
OpUEHTAIMl, NO3UTHUBHBIX BHYTPEHHUX YOEXKIEHUN, COOTBETCTBYIOLIUX TpPaJULMOHHBIM
IIEHHOCTSIM POCCHICKOTr0 00IIecTBa, paclIupeHHe KU3HEHHOTO OMbITA U OMbITAa ACATEIHLHOCTH B
Ipolecce  peaju3ald  CpPeICTBAMU  y4eOHOro  IMpeaMeTa OCHOBHBIX — HAaIlpaBJICHUN
BOCIUTATEIbHOU IESATENbHOCTH.

114.8.2. B pesynbrare nzydeHuss ”HGOpPMaTUKHA HA YPOBHE CPEAHET0 001Iero oOpa3oBaHuUs
y oOy4arorerocst OyayT chopMUPOBaHbI CIESIYIOINE TUYHOCTHBIC PE3YIBTATHI:

1) rpaxnaHcKoro BOCIIUTAHUS:



OCO3HAHUE CBOMX KOHCTUTYIIMOHHBIX TMpaB W OOA3aHHOCTEH, yBaXXCHUE 3aKOoHA U
MPaBOIOPSIIKA, COOJIOZICHHE OCHOBOIOJAralomMX HOPM HHGOPMAIIMOHHOTO TMpaBa |
nH()OpPMAITMOHHOK 06€30MMaCHOCTH;

TOTOBHOCTh IPOTHUBOCTOSITH HJICOJIOTHU DKCTPEMH3Ma, HallMOHAM3Ma, KceHohoouw,
JUCKPUMMHALIUUA 1O COIMAJIBHBIM, PEIUTHO3HBIM, PAcOBBIM, HAIIMOHAJIbHBIM TpPU3HAKAM B
BUPTYaJIbHOM MPOCTPAHCTBE;

2) naTpUOTHYECKOTO BOCITUTAHUS:

IICHHOCTHOE OTHOIICHUE K HMCTOPHUYECKOMY HACICIHIO, JAOCTHXKCHHSIM Poccuu B Hayke,
I/ICKYCCTBG, TCXHOJOTUAX, HIOHUMAHNUEC 3HAYCHUA I/IHq)OpMaTI/IKI/I KaK HayKI/I B JKU3HU COBpeMCHHOFO
00I11eCTBA;

3) AyXOBHO-HPaBCTBEHHOT'O BOCIIUTAHMUS:
c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, STUYECKOTO TIOBEICHHS;

CHOCOOHOCTH OLIEHHMBATh CUTYAIIUIO U IPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSCh Ha
MOpaJIbHO-HPaBCTBEHHBIE HOPMBI M LIECHHOCTH, B TOM 4HCJIE B ce€TH HTEpHET;

4) 3CTETUYECKOTO BOCITUTAHUS

9CTCTUYCCKOC OTHOIICHUC K MHUPY, BKIIOYasd OCTCTUKY HAYUYHOIO W TCXHHUYCCKOIO
TBOPYCCTBA,

CIOCOOHOCTh BOCIIPMHUMATH PA3IUYHbIE BHUJIbI HCKYCCTBA, B TOM YHCJE€ OCHOBAHHOTO Ha
WCIIOJIb30BaHUH WH(OPMALMOHHBIX TEXHOJIOTHH;

5) du3nyecKoro BOCIIUTAHUSA:

c(hOpMUPOBAHHOCTH 3I0POBOTO U OE30MACHOTO 00pa3a )KU3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 37I0POBBIO, B TOM YHCJIE 32 CUET COOMIoeHHs TpeOoBaHUI 0€30MacHON dKCILTyaTaluu
CpeAcTB MHPOPMAITMOHHBIX 1 KOMMYHUKAITMOHHBIX TEXHOJIOTHIA;

6) TPyZOBOIO BOCIMTAHUS:

TOTOBHOCTh K aKTHUBHOM ACATEIBHOCTH TEXHOJIOTHYECKOM 1 COLMAILHOMI HaIpaBJICHHOCTH,
CIIOCOOHOCTH HHUIHUHUPOBATh, INTAHUPOBATh U CaAMOCTOATCIIBHO BBIIIOJIHATh TaKyHO JCATCIBHOCTD,

uHTepec K cdepaMm npodeccHuoHANbHONW AEATENBHOCTH, CBA3aHHBIM C HH(GOPMATHKOM,
MpOrpaMMHUPOBAaHUEM M HH()OPMAIIMOHHBIMU TEXHOJIOTHUSMH, OCHOBAHHBIMU Ha JOCTH)KEHUSX
Hayku WHGOPMATUKM W HAy4YHO-TEXHHUYECKOIO Iporpecca, yMEHHE COBEpLIaThb OCO3HAHHBIN
BbIOOp Oyyiiei nmpodeccuu U pearn3oBbIBaTh COOCTBEHHBIE )KU3HEHHbBIE IIaHbI;

TOTOBHOCTb M CIIOCOOHOCTh K OOpa30BaHUIO U CaMOOOpPa30BaHHUIO Ha MPOTSKEHUH BCEH
KU3HH,

7) 3KOJOTHY€CKOI'O BOCIIMTaAHUA:

OCO3HaHKE MI00AJBLHOIO XapakTepa 3KOJIOTMUECKUX MPoOIeM U IMyTeil UX pelIeHUs, B TOM
YHCJIe C Y4ETOM BO3MOXKHOCTEH HHPOPMALIMOHHO-KOMMYHHUKALMOHHBIX TEXHOIOTHif;

8) HEHHOCTHU HAYYHOTO TO3HAHUA:



Cc(OPMUPOBAHHOCTb ~ MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
Pa3BUTHS HAyKH, JOCTHKEHHUSIM Hay4YHO-TEXHHUECKOTO IIporpecca u 001eCTBEHHOM IPAaKTUKY, 32
CYET TMOHMMAHHUS pOJIM HH(MOPMALMOHHBIX PECYpCOB, HH(POPMAIIMOHHBIX TPOIECCOB U
MH(OPMAIIMOHHBIX TEXHOJIOTUN B yCIOBUSAX LU(POBOH TpaHchopManuu MHOTMX chep KU3HU
COBPEMEHHOTO O0IeCTBa;

OCO3HAaHUE ILCHHOCTH Hay‘IHOI>'I ACATCIIBHOCTH, TOTOBHOCThL OCYHICCTBJIATH HPOCKTHYIO U
HCCICO0BATCIBbCKYIO ACATCIIbHOCTD MHAUBHUAYAJIbHO U B IT'PYIIIIC.

B nporniecce 10CTHKEHHSI TUYHOCTHBIX PE3YJIbTaTOB OCBOCHUS IPOTPAMMBI 110 HHPOPMaTHKE
y  OOydYaroIIMUXCsl COBEPIICHCTBYETCS OMOIIMOHAIBHBIA  HMHTEIUICKT, IPEAINoararoiun
c(hopMHPOBAHHOCTB:

CaMOpEryJIMPOBaHMsl, BKIIIOYAIOIIETO CAMOKOHTPOJIb, YMEHUE IIPUHUMATh OTBETCTBEHHOCTh
3a CBOE IMOBEJICHHUE, CIIOCOOHOCTh aIalTHPOBATHCS K SMOLIMOHAILHBIM U3MEHEHUSM H MIPOSBIIATh
TMOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIlMU, BKJIIOYAIOLIEH CTpEeMJIEHHE K JOCTH)KEHUIO ILIeTH M YCIeXy,
ONTUMU3M, HHULIMATUBHOCTb, YMEHUE AEUCTBOBATh, UCXOS U3 CBOUX BO3MOXHOCTEH;

AMIATUH, BKJIIOYAIOMIEH CIIOCOOHOCTh MOHMMATh SMOLIMOHAJIBHOE COCTOSHUE IPYTHX,
YUUTBIBATh €ro0 IMpH OCYIIECTBICHUHM KOMMYHHUKAllUH, CIIOCOOHOCTh K COUYYBCTBUIO U
COIIEPEKUBAHHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTH BBICTPauMBaTh OTHOIICHUS C JIPYTUMU
JIOIBMU, 3a00TUTHCSI, IPOSBIATH HHTEPEC U pa3peliaTh KOH(IUKTHL.

114.8.3. B pesynbrare usyueHuss HHGOPMATHKN Ha YPOBHE CPEIHEro 00Iero oopa3oBaHus
y oOyuatomerocss OyayT cGOpPMHpPOBAHBI METalpeIMETHBIE pPEe3yJIbTaThl, OTPAKEHHBIE B
YHUBEPCAIBHBIX YUEOHBIX JEUCTBUAX, a UMEHHO - TO3HaBaTelIbHbIE YHUBEpCAJIbHbIE yueOHBIE
NeUCTBUS, KOMMYHUKAaTHBHBbIE  yHHMBEpCAJbHblE  y4eOHble  JCWCTBUS, PETYIATUBHBIC
YHHUBEpCaJIbHbIC YUeOHBIE IEHCTBHSI, COBMECTHAS JCSITEIBHOCTD.

114.8.3.1. OBnageHue yHUBEpCaIbHBIMU MO3HABATEIbHBIMU JICHCTBUSIMU:
1) 6Ga30BBIC JIOTUYECKUE ICHCTBUS:

CaMOCTOSATENIbHO (OPMYIMPOBATh U AKTYaJM3UPOBATh IPOOJIEMy, paccMaTrpuBaTh €€
BCECTOPOHHE;

yCTaHaBJIMBAaTh CYIECTBEHHBIN MPU3HAK WIA OCHOBAHUS [T CPABHEHHMS, KIIACCU(PHUKAIIUH U
000011IeHHS;

OIpPEaACIAThL UCIN ACATCIbHOCTH, 3a/1aBaTh MapaMETPhbl U KPUTCPHUH X JOCTUIKCHUSA,
BBISABJIATH 3aKOHOMCPHOCTH U ITPOTUBOPCHUUSA B PACCMATPUBACMBIX SIBJICHUAX

pa3pabaThIBaTh IUIAH PEUIeHUs TPOOIEMBI C YUETOM aHaIM3a UMEIOIINUXCS MaTepraIbHbIX U
HEMaTepHaJIbHBIX PECYPCOB;

BHOCUTb KOPPCKTUBBI B HACATCIBHOCTHb, OLCHUBATH COOTBCTCTBUC PE3YJIBTATOB NLCIIAM,
OILICHUBATb PUCKU HOCJIGI[CTBI/If/’I JACATCIBHOCTH,

KOODIAMHUPOBaTb U BBIMOJHATH, pabOTy B YCIOBUSAX pPEalIbHOIO, BUPTYaJbHOTO U



KOMOMHHPOBAaHHOTO B3aMMO/ICHCTBHS;
pa3BUBATh KPEAaTUBHOE MBIIUICHHE IPU PEIICHUN YKU3HEHHBIX MTPOOJIEM.
2) 6a30BBIC UCCIIEAOBATENLCKHIE JEHCTBUS:

BJIaACTh HaBbIKaMU yqe6HO-I/ICCJ'Ie)IOBaTeHI)CKOI71 n HpOGKTHOfI JACATCIbHOCTH, HaBbIKaMU
pa3pcHiCHuA HpO6HCM, CIIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOATCIIBHOMY ITIOHUCKY MCTOIOB
peIICHUA MPAKTUYCCKUX 3aaa4, MPUMCHCHUTIO PA3JIMIYHBIX MCTOJ0OB IMTO3HAHU A,

OCYHECCTBIIATE Pa3JINYHBIC BHUAbI JACATCIBHOCTH II0 IIOJIYYCHUIO HOBOI'O 3HAHHUA, €TI0
HUHTCpIpCTaluu, npeo6pa30BaHI/1}o U MPUMCHCHUIO B PaA3JIMYHBIX y‘-IC6HBIX CUTyaludx, B TOM
YUCJIC IIpHU CO3AaHNN y‘-IGGHLIX " COLIMAJIBHBIX ITPOCKTOB,

(dhopMHUpOBaTH HAYYHBIH THI MBIIUICHUS, BIaJ€Th HAYYHOM TEPMHHOJIOTHEH, KIFOYEBBIMU
TOHATUSAMU U METOJIaMU;

CTaBHUTbh H (I)OpMyJII/IPOBaTB COOCTBCHHEIC 3agadnu B 06p830BaTCHBHOﬁ JACATCIBHOCTH H
JKNU3HCHHBIX CUTyalUuAX,

BBISABIIATH IPUYMHHO-CIICACTBEHHBIE CBA3HM U aKTyaIM3UPOBATh 3a/1a4y, BbIIBUIaTh THIIOTE3Y
€e pelleHus, HaXOAUTb AapryMEHThl /I JOKa3aTelbCTBA CBOMX YTBEPXKICHUH, 3aJaBarb
rapaMeTpsl U KPUTEPUU PELLICHHUS;

AHAJIN3UPOBATH ITOJTYUYCHHBIC B XOAC PCHICHUA 3ada4i pC3yJibTaTbl, KDUTHYCCKU OLICHUBATDH
HUX JOCTOBCPHOCTD, MPOTHO3UPOBATH U3SMCHCHUC B HOBLIX YCJIOBUAX;

JaBaTb OLUCHKY HOBBIM CUTyallUsAM, OLICHUBATb HpI/IO6peTCHHI)II71 OIIBIT,

OCYIIECTBIIATh IICJICHANPABIEHHBIN TOUCK IEepeHOca CPEACTB M CIIOCOOOB JCHCTBUSA B
npodeccuoHaNbHYIO CPELy;

YyMETh TEPEHOCHUTHh 3HAHWUA B  [O3HABATCIIbHYID M  MPAKTHYECKyI0  oOnacTu
KHU3HECSITETbHOCTH;

YMETb UHTCTPUPOBATH 3HAHUS U3 PASHBIX IIPCAMCETHBIX 06HaCTeﬁ;

BBIJIBUTATh HOBBIC HJEU, Tpeajararb OpPUTHMHAJIBHBIC IOAXOJAbl U PEIICHUS, CTAaBUThH
MpoOJIEMBI U 33]]a4H, IOMYCKAOIINE albTePHATUBHBIE PEIICHUS.

3) pabora c unpopmanueii:

BIAJCTh HABBIKAMM TIOJIy4YeHUS WH(POPMAIMM M3 HCTOYHUKOB pa3HBIX  THIIOB,
CaMOCTOSITEJIbHO ~ OCYILECTBIIATh IIOMCK, aHaJIW3, CHCTEMAaTH3allMi0 W HMHTEPIPETALUI0
MH(GOpPMALIUHU PA3IUYHBIX BUJIOB U ()OPM IPEICTABICHUS;

CO3/IaBaTh TEKCTHI B Pa3IMUHBIX (hopMaTax C yuyeToM HazHAYeHUs MHQPOPMAIMH U LEIEeBOH
ayAUTOPHH, BEIOMPAsk ONTUMAIIBHYIO (POPMY IIPEACTABIECHUS U BU3YyaIn3alluy;

OLCHUBATb NOCTOBCPHOCTb, JICTUTHUMHOCTDH I/IH(I)OpMaI_II/II/I, €€ COOTBCTCTBHUC IIPABOBBIM U
MOPAJIbHO-3THYCCKUM HOPMAM;,

MCIIOJIb30BaTh CPe/ICTBA MHPOPMALIMOHHBIX M KOMMYHHKAIIMOHHBIX TEXHOJIOTHI B peIIeHUN
KOTHUTHUBHBIX, KOMMYHUKaTUBHBIX U OpraHU3allMOHHBIX 3a/ad C COOJIofeHHeM TpeOOBaHUM
PrOHOMHUKH, TEXHUKU O€301MacCHOCTH, THTHUEHBI, pecypcocOepekeHus, MPaBOBBIX U ITUYECKHUX



HOPM, HOPM HUH(POPMAITMOHHOM 0€30IMaCHOCTH;

BIaJIeTh HaBBIKAMH pACIIO3HABAHWS W 3allMThl WHPOpPMANUH, HHOOPMAIIHOHHOM
0€30I1aCHOCTH JIMUHOCTH.

114.8.3.2. OBnageHre yHUBEpCaIbHBIMA KOMMYHHKATUBHBIMU JE€HCTBUSIMH:
1) oOmenue:
OCYIIECTBIIATh KOMMYHHKAITUU BO BCEX cepax KU3HU;

pacrno3HaBaTh HeBepOaIbHBIE CPEJCTBA OOIICHHS, IOHUMATh 3HAYCHUE COITUATBHBIX 3HAKOB,
pacro3HaBaTh MPEANOCHUIKH KOHGIUKTHBIX CUTYAIlUi U CMATYATh KOH(DIHKTHL;

BJIAACTH pa3JIMYHBIMU criocodoamMu 06H_[€HI/I$I n BSaHMOﬂeﬁCTBHH, APTYMCHTHPOBAHHO BCCTHU
AUAJor, YMCThb CMAT4aThb KOH(bJ'II/IKTHBIG CUTyalluu;

pa3BepHYTO U JIOTUYHO HU3JIaraTh CBOIO TOUKY 3PEHUS C UCIIOIb30BAaHUEM SI3bIKOBBIX CPEJICTB.
2) COBMECTHasl IEATENBHOCTD!
MTOHUMATh U UCII0JIb30BATh MPEUMYIIECTBa KOMAaHIHON U MHAWBUIyaJbHOU paboThl;

BI)I6I/IpaTB TEMATUKY U MCTOJbl COBMCCTHBLIX HeﬁCTBHﬁ C Yy4CTOM O6I_HI/IX HHTCPCCOB H
BO3MOXKHOCTEH KaxKJIOro 4ieHa KOJIJICKTHBA,

IPUHUMATh II€JId COBMECTHOW JEATENbHOCTH, OPraHU30BbIBaTb U KOOPAWHUPOBATH
JEUCTBUS M0 UX TOCTUKEHUIO: COCTABIIATD IUIaH JEWCTBUH, paCIPEAEsATh PO C yYeTOM MHEHUH
YYaCTHUKOB, 00CYKJIaTh Pe3yJbTaThl COBMECTHOMN paboThI;

OIICHMBATh Kau€CTBO CBOETO BKJIAJIa M KAXJAO0TO yYaCTHHUKA KOMAH bl B OOIIUH pe3ysbTar Mo
pa3pabOTaHHBIM KPUTEPUSIM;

rpeyiararb HOBBIE ITPOEKTHI, OLEHHMBATh WJIEU C IO3ULUMU HOBU3HBI, OPUTMHAJIBHOCTH,
MPAKTUYECKOWU 3HAYMMOCTH;

OCYHMECTBIIATh IMO3UTHUBHOEC CTPATCTHYCCKOE IIOBCACHHWE B PA3JIMYHBIX CUTyallUAgX,
MPOsABJIIATL TBOPYCCTBO U BOO6p3.)KCHI/Ie, OBITh WHUIIMATUBHBIM.

114.8.3.3. OBnageHne yHUBEPCAIbHBIMU PETYIATUBHBIMU JCHCTBUAMMU:
1) camoopranu3zanus:

CaMOCTOSITETTFHO OCYIIECTBIISTh IMO3HABATENbHYIO JEATEIbHOCTh, BBIABISATH MPOOIEMBI,
CTaBUTH U (DOPMYTHUPOBATH COOCTBCHHBIE 33]1a4l B 00Pa30BaTEIILHOM ACITeILHOCTH U )KU3HCHHBIX
CUTyalusx;

CaMOCTOSITEJIbHO COCTAaBJIATh IUIAH PELICHUs MPOOJIEMBbl C YYETOM MMEIOIIUXCS PECYpCOB,
COOCTBEHHBIX BO3MOKHOCTEH U TPEATIOUTCHU;

JaBaTb OLUCHKY HOBBIM CUTyallUsAM,
pacmipiaTb paMKU yqe6Hor0 npeaMeTa Ha OCHOBE JIMYHBIX HpeﬂHo‘lTeHHﬁ;

JieNiaTh 0CO3HAHHBIN BBIOOD, apTYMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTD 33 PELICHNUE;



OLIEHHUBATh IPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (DOPMHUPOBAHUIO U MPOSIBICHHUIO IIUPOKOM 3PYIUIMH B pa3HbIX 001aCTIX
3HaHUH, MOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTeNbHBINA U KYJIBTYPHBIA YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTrb OLICHKY HOBBIM CHUTyalUsIM, BHOCHUTb KOPPCKTUBBI B ACATCIBHOCTHb, OLUCHHUBATH
COOTBCETCTBHC PEIYJILTATOB LCIIAM;

BJIa/IeTh HaBbIKAMU [103HABATENbHOM pedriekcun Kak 0CO3HaHUS COBEPLIAEMbIX JIEHCTBUN U
MBICJIUTENBHBIX MTPOLECCOB, UX PE3YJIbTATOB U OCHOBAaHHM, HCIIOIb30BATh IPUEMBI PEPICKCUHN JUTS
OLIEHKM CHUTyalliH, BEIOOpa BEPHOTO PEIICHHUS;

OLIEHMBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEILIEHUS IO UX CHIKEHUIO;
IPUHUMATh MOTUBBI U ApTYMEHTHI APYTHX MPHU aHAJIM3€ PE3YJIbTaTOB JESTEIbHOCTH.
3) npuHATHS ce0s U IPyTUX:

MPUHUMATh ce0s, TOHUMAasi CBOU HEJOCTAaTKU U IOCTOUHCTBA;

IPUHUMATh MOTHBBI U ApPTYMEHTHI IPYTHUX MPH aHAJINU3€E PE3YJIbTATOB JAEATEIbHOCTH;
MPU3HABATH CBOE MIPABO U MPABO IPYTUX HA OMIUOKY;

pa3BUBATh CIOCOOHOCTh MOHUMATH MUP C TO3UIUH JPYTOro YesIOBeKa.

114.8.4. IIpeameTHBIC pPe3yabTaThl OCBOCHUS MPOTPaMMBbI 10 WH(POpMATHKE YIiTyOIeHHOTO
ypoBHs B 10 knacce.

B nmpouecce wusyuenuss kypca uHpopMmMaruku yniyOneHHoro ypoBHs B 10 kiacce
oOyyaromucs OyayT JOCTUTHYTHI CIIEIyIOIIUe TPeIMETHBIE PE3yIbTaThI:

BJIaJICHUE TPEJICTABICHUSMUA O POIM HMH(OpPMAIMM M CBA3AHHBIX C HEH MPOIECCOB B
pHUpoje, TEXHUKE M oOmecTBe, MoHATHIMU "wHpopMmarnms', "mHGOpManMOHHBIN mpomecc",
"cucrema", "KOMIOHEHTHI cucTeMbl', "cuctemHblid >ddext”, "uHdopmanmoHHas cucrema’,
"cucrema ynpasieHus";

BIAJICHUE METOJaMU Toucka uH(opmanuu B ceTu VIHTEpHET, yMeHHWE KPUTHYECKU
OLICHUBATh MH(OPMAIIHIO, TOTyYeHHYIO U3 ceTH VIHTepHeT;

YMEHHE XapaKTepu3oBaTh OONbIIME JaHHBIC, MPUBOAUTH MPHUMEPHl HCTOYHHUKOB HX
MOJIyYeHUsI W HaNpaBJICHUs] HCIONB30BaHUS, YMEHHE KiIacCH(UIIUPOBATH OCHOBHBIC 3aJauud
aHanM3a JaHHBIX (IPOrHO3MpOBaHME, KiIaccu(UKalMs, KilacTepu3alus, aHaju3 OTKJIOHEHUN),
MOHUMATh TOCIIEOBATEILHOCTh PEIICHUS 3a7ad aHallu3a JaHHBIX: cOOp MEPBUYHBIX NAHHBIX,
OYNCTKA W OIICHKA KavyecTBa JaHHBIX, BBIOOp W/WJIM TIOCTPOCHHWE MOENH, MpeoOpa3oBaHUE
JTAHHBIX, BU3YyaIH3alisl JaHHbIX, HHTEpPIIPETalUs Pe3yJIbTaTOB;

IMNOHUMAHHUEC OCHOBHBIX IIPHUHIIMUIIOB YCTpOﬁCTBa u (I)YHKI_II/IOHI/IPOBB.HI/IH COBPCMCHHBIX
CTAallMOHAPHBIX U MOOMIIBLHBIX KOMITBIOTEPOB, TGHI[GHIII/Iﬁ Pa3BUTHA KOMIIBIOTCPHBIX TGXHOJIOI“I/II;'I;

BJIaJACHUC HaBbIKaMH pa60TBI C OncpanuMoOHHBIMKU CHUCTEMaMH, OCHOBHBIMU BHUIAaAMHU
nporpaMMHOTO obecneyeHus AJI pCUICHU A y‘{e6HbIX 3aaa4 110 BLI6paHHOI>'I cricouajan3anuu,



HaJIMYMe NPEJCTaBICHUH O KOMIIBIOTEPHBIX CETAX M UX POJIM B COBPEMEHHOM MHDE, O
0a30BbIX MPHUHLMIAX OpraHu3alMyd M (YHKIHMOHUPOBAHUS KOMIIBIOTEPHBIX ceTei, 00 o0mmx
MpPUHLUIAX pa3paboTKU U PyHKIIMOHUPOBAHUS HHTEPHET-TIPUIIOKECHUH;

MOHMMAaHHUE Yrpo3 MHGOPMAIIMOHHON 0€30MacHOCTH, UCIOIb30BAHUE METOJIOB U CPEICTB
IPOTUBONEHCTBUS ATUM YIrpo3aMm, CoOMIofeHHe Mep Oe30MacHOCTH, NPeAOTBPAIIAIOLINX
HE3aKOHHOE paclpOCTPaHEHUE NEePCOHANBHBIX TaHHBIX, COOMIOACHHE TPeOOBaHUN TEXHUKHU
0€30MMaCHOCTH U TUTHEHBI MPU paboTe ¢ KOMIBIOTEPAMH U JIPYTMMH KOMIIOHEHTaMH LH(poBOro
OKpYXCHHUs, NIOHMMaHHME MPABOBBIX OCHOB MCIIOJIb30BAHUS KOMIIBIOTEPHBIX Iporpamm, 0a3
JaHHBIX U paboThl B cetu HTEpHeT;

MOHMMAaHUE OCHOBHBIX IPHUHIMIIOB JAWCKPETHU3allMU Pa3IMYHBIX BHUAOB HHGOpMAIHH,
YMEHHE OIpeeNaTh NH(POPMALMOHHBIM 00beM TEKCTOBBIX, T'paMUECKUX M 3BYKOBBIX JaHHBIX
IIPY 3aJlaHHBIX MapaMeTpax JUCKPETHU3alMK, YMEHUE ONPEENIATh CPEAHIOI0 CKOPOCTh Iepeaauu
JAHHBIX, OLIEHUBAaTh U3MEHEHUE BPEMEHU Nepeadu IpU U3MEHEHUH MH(OPMAIIMOHHOTO 00beMa
JIAHHBIX M XapaKTePUCTUK KaHaJla CBSI3H;

YMCHUC HUCIIOJIB30BaTh IMpU PCHICHUH 3aJaqd CBOMCTBAa MO3MIMOHHON 3aluCH qucel,
ajroputMa MNOCTPOCHHA 3allMCH 4YHuCjia B MMO3UIIMOHHON CHCTEME CYHCICHHS C 3aJaHHBIM
OCHOBAHHEM H IMOCTPOCHUA YHUCIIA IO CTPOKE, coz[epn(ameﬁ 3aIllMCh OTOIO 4YMCJiia B HOSHHHOHHOﬁ
CUCTCMC CUUCIICHUA C 3aJaHHBIM OCHOBAHUCM, YMCHHC BBIIIOJIHATDH apI/I(I)MeTI/I‘-IeCKI/Ie oIrcpanuu B
TIO3MIMOHHBIX CUCTEMAX CUUCIICHUA,

YMEHHE BBINOIHATH IPeoOpa30oBaHUs JOTHUYECKUX BBIPAKEHUN, UCTIONb3Ys 3aKOHBI allre0pbl
JIOTUKH, YMEHUE CTPOUTH JIOTUYECKOE BBIPAKEHHE B JU3bIOHKTUBHOW M KOHBIOHKTUBHOMU
HOPMaJbHBIX (OpMax IO 33aJaHHOW TaOIWIlE UCTHHHOCTH, MCCIEAOBaTh OOJIACTH UCTHHHOCTHU
BBICKA3bIBAaHUS, COACPIKAIIETO TMEPEMEHHBIC, pPEelIaTh HECJOXKHBIE JIOTUUECKHUE YPAaBHEHHS U
CUCTEMBI YpaBHEHUI;

MOHUMaHKe 0a30BbIX AITOPUTMOB 00PAOOTKH YMCIIOBON U TEKCTOBOW MH(pOPMAIUH (3aIIUCh
quceNl B MO3WIHOHHOM CHCTEME CUUCICHHS, HaXOXKICHHE BCEX MPOCTHIX YHCEN B 33/IaHHOM
nrana3oHe, 00paboTKa MHOTOPA3PSITHBIX IETBIX YHCEN, aHaJIH3 CUMBOJBHBIX CTPOK U JIPYTHUX),
AJTOPUTMOB TIOMCKA U COPTUPOBKH, YMEHHE ONPEIETATh CIIOKHOCTh U3y4aeMbIX B Kypce 0a30BBIX
QITOPUTMOB  (CYMMHPOBAHHE DJIEMEHTOB MAacCHBa, COPTHPOBKA MAacCHBa, IepeOOpHBIE
QJIITOPUTMBI, JBOMYHBIA ITOWCK) W MPUBOIAMWTH IPHUMEPHl HECKOJBKUX AaJTOPUTMOB Pa3HON
CJIOKHOCTH JUTSI PELLICHUs OJJHOM 3a/1a4u;

BJIaJICHUE YHHUBEPCAJIbHBIM SI3bIKOM IIpOrpaMMUpOBaHus Bbicokoro ypoBHs (Python, Java,
C++, C#), npencraBneHussMH O 0a30BBIX THUIAX JAHHBIX M CTPYKTypax [JaHHBIX, YMEHHE
HCIIOJIB30BaThb OCHOBHBIE YIIPABIAKOIIME KOHCTPYKLMM, YMEHUE OCYILIECTBIATh aHAJIMU3
MPEUIOKEHHON MPOrpaMMBI: ONPEACIATh Pe3yabTarbl padOThl MPOTPaMMBI TPU  3aJaHHBIX
HCXOIHBIX JaHHBIX, ONIPEAEIATH, IPU KAKAX UCXOIHBIX JaHHBIX BO3MOXKHO IIOIYYCHHUE YKa3aHHBIX
PE3yNbTaToB, BBIABIATH JAaHHBIE, KOTOPbIE MOTYT NPHUBECTH K OIIMOKEe B paboTe MpOrpamMsl,
(bopMyTUpPOBATh MPEATIOKEHHUS IO YITYUIICHUIO TPOrPAMMHOTO KO/Ia;

YMEHHE CO3[1aBaThb CTPYKTYpUPOBAaHHBIE TEKCTOBBIE JOKYMEHTHI U JIEMOHCTPAI[MOHHBIE
MaTepuabl C UCIIOIb30BAaHUEM BO3MOKHOCTEH COBPEMEHHBIX IPOTPAMMHBIX CPEJICTB U 0OJTaYHBIX
CEPBHCOB;

YMEHHE UCIOJIb30BaTh AEKTPOHHBIC TAaOIMIIBI JIsl aHAIM3a, IPEACTaBICHHS U 00paboTKU
JAHHBIX (BKJIOYas BBIYMCICHHE CYMMBI, CPEIHEro apu(pMETUYECKOro, HauOOIbIIEr0 U
HAaMMEHBIIETO 3HAYEHUH, pelIeHne ypaBHEHHH, BHIOOP ONTUMAIILHOTO peIIeHus], TOA00p JTHHUA
TpEeH/1a, pElIeHHE 3a]1au TPOrHO3UPOBAHUS).



114.8.5. [IpeameTHBIC pPE3yabTaThl OCBOSHUS MIPOTPaMMBbI 10 WH(POPMATHUKE YIITyOJIEHHOTO
ypoBHs B 11 knacce.

B mpomecce wu3yueHuss kypca uHGOpPMATHKH yriyOneHHoro ypoBHs B 11 kiacce
oOyyaronMucst OyyT JOCTUTHYTHI CIEAYIOLIUE PEAMETHbIE PE3yIbTaThl:

YMEHHUE CTPOUTH HEPABHOMEPHBIC KOIbI, JOIYCKAIOIIME OJHO3HAYHOE [EKOIUPOBAHUE
cooOmeHuit (mpeduKcHbIe KOJNbI), HCIOIB30BAaTh IMPOCTEHINE KOABI, KOTOPBIE IO3BOJSIOT
oOHapyKMBaTh M UCHPABIATH OUIMOKH MpHU Nepefade JaHHbIX, CTPOUTH KOJ, 00€eCIeunBaoUil
HaUMEHBUIYI0 BO3MOXHYIO CPEIHIOI JUIMHY COOOIIEHMs NPU H3BECTHOW 4acTOTE€ CHUMBOJIOB,
MOSCHATH MPUHIHUIIBI PA0OTHI MPOCTHIX AJITOPUTMOB CXKATHUS TAaHHBIX;

YMEHHE pellaTh aJIrOpUTMUYECKHE 3aJadd, CBSI3aHHbIE C aHaiau3oM TpadoB (3agauu
MIOCTPOEHHUS ONTUMAJIBHOIO IYTH MEXIy BeplIMHaMH rpada, ONpeAereHUs KOIMYeCTBa
pa3NUYHBIX MyTeH MEXAy BepIIMHAMHM OPHEHTHUPOBAHHOTO AalMKINYECKOro rpada), ymeHue
WCTIOJIB30BaTh JICPEBbs ITPH aHATN3E M TIOCTPOCHUH KOJIOB H JUIS IIPEICTABICHHS apU(PMETHIECKIX
BBIPAKEHUH, IIPH PELICHUM 33734 IIOUCKA M COPTUPOBKH, YMEHHE CTPOUTH JEPEBO UIPHI IO
3aJJaHHOMY aJITOPUTMY, pa3padaTeiBaTh U 00OCHOBBIBATH BHIUTPHIIIHYIO CTPATErHIO UTPBI;

yMeHHUe pa3pabaThiBaTh M PEATM30BBIBATh B BHJIE MTPOTpaMM 0a30BbIC alTOPUTMEI, YMEHHE
HCIOJIB30BaTh B IPOrpaMMax JaHHBIE Pa3IMYHBIX TUIIOB C yY€TOM OTPaHMYEHUN Ha IUAna3oH UX
BO3MOYKHBIX 3HAQUEHUH, IPUMEHATH IPU PELIECHUU 3a/1a4 CTPYKTYphl JaHHBIX (CIIUMCKH, CIOBApH,
CTEKH, OuYepeaM, JECpPEeBbsi), HCIIONB30BATh 0a30BbIE OMNEpAIlMM CO CTPYKTYpaMH IaHHBIX,
IPUMEHATh CTAHJAPTHBIE U COOCTBEHHBIE MOANPOrpaMMBbI JUIsl 00paOOTKM YHUCIOBBIX JAHHBIX U
CHMBOJIBHBIX CTPOK, UCIIOJIb30BaTh IPU pa3paboTKe MporpamMm OMOIMOTEKH HOANPOrpaMM, 3HATh
(YHKIMOHABHBIE BO3MOXHOCTH HWHCTPYMEHTAJBHBIX CPEACTB Cpelbl pa3pabOTKH, yMEHHe
WCIIONB30BaTh  CPEJCTBA OTIQJAKM MpOrpaMM B Cpele MpPOrpaMMHUPOBAHMS, YMEHHE
JOKYMEHTHPOBATh ITPOrPAMMBI;

YMCHHC CO31aBaTh Be6-CTpaHI/II_IBI;

BJIaJICHUE OCHOBHBIMH CBEJICHUSMHU O 0a3aX JAaHHBIX, UX CTPYKTYpE, CPEICTBAX CO3MAHUSI U
paboThl C HUMH, YMEHHE HCIIONb30BaTh TaOIHUHbIE (PENALUOHHBIC) 0a3bl JaHHBIX (COCTABISTH
3anmpochl B 0a3ax JaHHBIX, BHIMOJHATH COPTUPOBKY U IMOWCK 3alKceil B 0a3e JaHHBIX, HAMIOIHATh
pa3paboTaHHy0 0a3y JaHHBIX) U CIIPABOYHBIE CUCTEMBI;

YMEHHE UCMOJIb30BaTh KOMITbIOTEPHO-MaTeMaTHYECKUE MOJAETH sl aHalnu3a OObEKTOB U
mporeccoB:  (opMynupoBaTh 1[e€Tb MOJCIHMPOBAHUS, BBHIMONHITH aHAIU3 PE3YJBTaToB,
MOJIYYEHHBIX B XOJI€ MOICITUPOBAHUS, OIICHUBATH COOTBETCTBUE MOCIIA MOJICIIUPYEMOMY OOBEKTY
WJIN TIPOLIECCY, MTPEACTABIIATH PE3YJIBTATHI MOJEIUPOBAHUS B HAIVIATHOM BUJE;

YMEHHE OPraHW30BHIBaTh JINYHOE HH(POPMAIMOHHOE MPOCTPAHCTBO C HCIOIB30BAHUEM
Pa3IMYHBIX CPEACTB IMU(MPOBBIX TEXHOJOTUH, TOHMMAaHUE BO3MOXKHOCTEH ITU(PPOBBIX CEPBHCOB
TOCYIapCTBEHHBIX YCIYT, HU(PPOBBIX 00pa30BaTEIbHBIX CEPBUCOB;

MOHMMAHUE OCHOBHBIX MPHUHIUIIOB Pa0OThI, BO3MOXKHOCTEH M OrpaHUYCHUS TPUMEHEHUS
TEXHOJIOTHI MCKYCCTBEHHOTO MHTEIUICKTa B Pa3IMYHBIX OONACTAX, HAJIWYHE TPEACTABICHUN O
Kpyre pemraeMbIx 3ajad MalluHHOTO oOyueHus (pacmo3HaBaHUs, Kiaccupukanuu u
MIPOTHO3UPOBAHMS ), HATMYHKE MPEACTaBICHUI 00 NCIOIB30BAHUH WH()OPMAIIMOHHBIX TEXHOIOTUN
B PA3JIMYHBIX MPO(ECCHOHATBHBIX Chepax.

114.9. lnst mpoBeieHUs €IMHOTO TOCYIapCTBEHHOTO dK3aMeHa 1Mo uHdopMaTuke (manee -
EI'D no mH(popmaTuke) UCHONb3yeTcs NepeueHb (KOAU(PHUKATOp) MpOoBepseMbIX TpeOOBaHUN K
pe3ynbTaraM 0CBOEHHSI OCHOBHOM 00pa30BaTebHON MPOTrPaMMBbI CPEHETO 00IIero 00pa3oBaHus



Y DJIEMEHTOB COJICPYKAHUSI.
Tab6muna 13.4

[Tposepsiembie Ha EI'D mo nHbopmMaTrke TpeOOBaHHS
K pe3yJbTaTaM OCBOEHUSI OCHOBHOM 00pa3oBaTeIbHON MPOTPaMMBI
cpenHero obiero oOpa3oBaHms

Kon [TpoBepsiembie TpeOOBaHMSI K MPEAMETHBIM pe3yabTaTaM OCBOCHHUS
MPOBEPSEMOTO | OCHOBHON 00pa30oBaTENIbHOM MPOrpaMMBI CpeTHETO 00IIero 0Opa3oBaHus
TpeOOBaHMS

1. 3Harh (MMOHUMATh)

1.1 [ToHnMaHNe OCHOBHBIX HPHUHIUIIOB YCTPOMCTBa MU (YHKLIHOHUPOBAHMS
COBPEMEHHBIX CTALIMOHAPHBIX U MOOWJIBHBIX KOMIIBIOTEPOB; TEHACHLIHUN
pa3BUTHUS KOMIBIOTEPHBIX TEXHOJIOTHH; BiIaJleHUE HaBbIKAMH DPAaOOTHI C
ONEpPAllMOHHBIMM CHUCTEMaMU M OCHOBHBIMM BHUAAMU IPOTPaMMHOIO
obecrieyeHus A1l pelieHns yueOHBIX 3a1a4 10 BEIOpaHHOM criennaan3anum

1.2 Hannume mnpexacraBneHuii o ©0a30BBIX NPUHIMIAX OPTraHU3AUN |
(YHKIIMOHUPOBAHUS KOMITBIOTEPHBIX CeTel

1.3 [ToHnMaHue OCHOBHBIX NPUHIMIIOB AUCKPETU3ALHUM PA3JTUYHBIX BHUJIOB
uH(pOopMaLUU
1.4 [Tonnmanue 06a30BBIX AITOPUTMOB OOpPaOOTKM YHCIOBOH M TEKCTOBOU

nHpopManuu (3amuch YHUCET B MO3UIMOHHON CHUCTEME CUHCIIEHMS,
JEIUMOCTh LENbIX YUCEN; HAXOXKIECHUE BCEX MPOCTBIX YUCEI B 3aJaHHOM
IManazoHe; 00paboTka MHOTOPA3pSAOHBIX — LEJIBIX  YHCEN;  aHaJu3
CHUMBOJIBHBIX CTPOK U JIPYTHX), AJITOPUTMOB [TOMCKA U COPTUPOBKU

1.5 3HaHue (PYHKUIMOHAJIBHBIE BO3MOXKHOCTHM HWHCTPYMEHTAJBHBIX CPEICTB
cpenbl pa3paboTKu

1.6 BrnaneHne OCHOBHBIMH CBeIGHMSIMH O 0a3ax JdaHHBIX, HX CTPYKTYype,
CpeACTBax CO3aHMs U pabOTHl C HUMH

1.7 [ToHrMaHne BO3MOXHOCTEN M OrpaHUYEHUHN TEXHOJIOIMI MCKYCCTBEHHOTO
UHTEJUIEKTa B pa3jIMYHbIX O0O0NacTIX; HaJIW4yMe IMpeJCTaBICHUH 00
UCTONB30BaHUM  MH(DOPMAIIMOHHBIX  TEXHOJIOTMH B pa3lUYHbBIX
npodeccruoHambHBIX chepax

1.8 Brnagenue TeopeTHMUECKMM ammaparoM, MO3BOJISIOMIMM OCYLIECTBISTh
NPEACTaBICHNE 3aJaHHOTO HATypaJIbHOTO YHCIa B Pa3IMYHBIX CHCTEMax
CUUCIICHHS; BBINOJHATh TPEoOpa30BaHUs JIOTUYECKUX BBIPAKEHHIA,
WCIIOJIB3YSI 3aKOHBI ajureOpbl JIOTHUKU; ONpPENeNsITh KpaTdyallliuid MyThb BO
B3BEIIEHHOM TIpade W KOIMYECTBO TMyTeH MeXAy BepUIMHAMH
OPUEHTUPOBAHHOI'O ALMKIMYECKOro rpaga

2. VYmMers

2.1 VYMeHHe HCHoIb30BaTh KOMIIBIOTCPHO-MATCMATUYICCKHUE MOACIU  JIA
aHaJu3a OOBEKTOB M MPOIECCOB: (POPMYIHPOBAThH 1€7Th MOJEITHUPOBAHUS,




BBIIIOJHATL aHAJIM3 PE3YJIbTAaTOB, IMOJIYYCHHBLIX B XOAC MOACIUPOBAHMA,
OLCHUBATH AAICKBATHOCTHL MOJICIIU MOACIINPYEMOMY O6’L€KTy WK IIPOUECCY,
OpCaACTaBIATb pE3YyabTaTbl MOACIUPOBAHMA B HAITIIITHOM BU/JIC

2.2

YMeHue KiacCH(PUUIMPOBATH OCHOBHBIC 3aJaddl  aHAM3a JIAHHBIX
(mporHo3upoBaHue, Kiaccudukanus, KJIacTepHU3alus, aHaJu3
OTKJIOHEHMI); MOHMMAaTh MOCIEI0BATEIbHOCTh PEIEHHs 3a/ad aHaln3a
JAHHBIX: cOOp NMEPBUYHBIX JAHHBIX, OUMCTKA W OLIEHKA Ka4eCTBa JAaHHBIX,
BbIOOpD U (WIM) TIOCTPOGHHME MOJENH, Npeodpa3oBaHHE JaHHbIX,
BU3YyaJIU3alMsl JaHHBIX, MHTEPIIPETALUs pe3yIbTaToB
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YMmeHue onpenensTb HHPOPMALMOHHBIN 00beM TEKCTOBBIX, I'paUueCKUX U
3BYKOBBIX JIaHHBIX IPH 3aJaHHBIX MapaMeTpax JUCKpPEeTU3aluu. YMEHHe
OIIPENIeIIATh CPEAHIO CKOPOCTh NEpeAayt JaHHbIX, OLIEHUBATh U3MEHEHUE
BpPEMEHH Iepesiauu PU U3MEHEHUH MH(POPMAIIMOHHOTO 00beMa JaHHBIX U
XapaKTEPUCTUK KaHaJIa CBSI3U
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YMeHuEe CTPOUTh KOJA, OOCCIICUYMBAIONIMK HAUMEHBIIYIO BO3MOXKHYIO
CPEIHIOI0 JUIMHY COOOIIEHHMsI PU U3BECTHOM YacTOTE CHMBOJIOB

2.5

VYMeHune ucnoib30BaTh IIpH PCUICHUHN 3a1a4 CBOMCTBA HOSHHHOHHOﬁ 3allnucCu
YUCCII, aJITOPUTMbI IOCTPOCHUSA 3allMCU YHCJIa B MO3UITUOHHON CHCTEME
CHHCJICHHUA C 3aJJaHHBIM OCHOBAHUCM M IMOCTPOCHHUA YHCIa I10 CTPOKE,
conepmameﬁ 3aliCh ATOTO YKCJIa B MO3HUIIMOHHOM CHCTEME CUHCIICHMS C
3aIaHHbIM OCHOBAHUECM; YMCHUC BBIINIOJIHATDH apI/I(I)MCTI/I‘{eCKI/IC Oorcpanuru B
IIO3HMIIMOHHBIX CUCTEMAX CUHHUCIICHHUA

2.6

YMmenune CTPOUTH JIOTHYCCKOC  BBIPAXKCHUC B I[I/I3T)IOHKTI/IBHOI71 n
KOHBIOHKTUBHOH HOPMAJIbHBIX (bOpMaX 1o 3a,I[aHHOI‘/'I Ta6J'II/II_[e UCTUHHOCTH,
HCCICI0BATh 0071acTh HUCTUHHOCTH BbICKa3bIBaHM A, coacpiKalero
INECPEMCHHBIC, PCIIATh HECJIOKHBIC JIOTHYCCKUC YPABHCHU

2.7

YMeHue periath alrOpUTMHYSCKIE 3a/1a9d, CBI3aHHbBIC ¢ aHATN30M IpadoB
(3a1a4M TOCTPOCHMS ONTHMAJIBHOTO MyTH MEXKAYy BepIIMHaMHu rpada,
ONpPENEICHUS KOJIMYECTBA PANIMYHBIX IIyTE€M MEXAYy BEpLIMHAMMU
OPHEHTHPOBAHHOTO AIIMKINYECKOTo rpada)

2.8

YMeHue uCnonb30BaTh AEPEBbs NPU aHAIN3€ U IOCTPOECHUU KOAOB M VI
MIPEJCTaBICHUS apU(PMETHUECKUX BBIPAXKEHUH, IPU PELLICHUH 3a/1a4 TOUCKa
U COPTUPOBKH; YMEHHE CTPOUTH JEPEBO UIPHI MO 33JaHHOMY aJITOPUTMY;
pa3pabaTbiBaTh U 0OOCHOBBIBATH BBIMTPHILIHYIO CTPATErHIO UTPHI

2.9

YMmenne AHAJIU3UPOBaTbL  AJTOPUTMBI C  HCIIOJIB30BaHUEM Ta6J'II/IH
TPAaCCUPOBKU; OIIPCACIIATH 0e3 HCIOJIb30BaHUS KOMIIBIOTCpA PE3YJIbTAThI
BBITIOJIHCHUS HCCJIOKHBIX IMPOrpaMM, BKIIIOYAIOIIHUX MUKIIBI, BETBJICHUSA U
moAIporpaMMEl, Ipu 3aJaHHbIX HCXOJHBIX JaHHBIX

2.10

YMeHue onpeaensaTh CIOKHOCTh H3ydaeMbIX B Kypce 0a30BBIX aJlTOPUTMOB
(cymmHupoBaHUE 3JEMEHTOB MacCHBa, COPTUPOBKA MAacCUBa, MepeOOpHbBIE
QJITOPUTMBI, JIBOMYHBIM IIOMCK) W TNPUBOAUTH TPUMEPHI HECKOJIbKHX
aJTOPUTMOB Pa3HOM CIOKHOCTH JJI PELICHUS OJTHOM 3a7a4u

2.11

BrnageHne yHUBEpCAIbHBIM SI3bIKOM IPOTPaMMHUPOBAHHUS BBICOKOTO YPOBHS
(ITackanb, Python, Java, C++, C#), npeacraBicHUsMA O 0a30BBIX THIIaX




JTaHHBIX W CTPYKTypax MaHHBIX; YMEHHE WCIONb30BaTh OCHOBHEIC
YIOPaBJISIONIME  KOHCTPYKIMH;  YMEHHE  OCYHIECTBISATh  aHAaJM3
MPEUIOKEHHON MPOTPaMMBI: OINPENEIIATh Pe3YNIbTaThl pabOTHl MPOrPaMMbI
MIpHU 3aJJaHHBIX WCXOAHBIX JAHHBIX; OIPENENsATh, MPU KAaKUX HMCXOTHBIX
TaHHBIX BO3MOXKHO TTOJTyYeHUE YKa3aHHBIX PE3YJbTAaTOB; BEIABIATH JAHHBIC,
KOTOPBIE MOTYT IIPUBECTHU K OIIMOKE B pabOTe IpOrpaMMsl; (OpMYIUPOBATH
MIPEUIOKEHHSI TT0 YITYYIISHHIO TPOrPaMMHOTO KO

2.12 YMeHue peanu3oBbIBaTh HA BBHIODAHHOM  JUISI W3YYEHHUS  SI3bIKE
nporpammupoBaHusi Beicokoro ypoBHs (Ilackans, Python, Java, C++, C#)
THUIIOBbIE AJITOPUTMBI OOPAaOOTKH YHUCEN, YUCIOBBIX MOCIIEA0BATEIbHOCTEN
U MacCHUBOB: TMpEACTaBlIE€HHWE 4YHClIa B BHUJE Habopa MPOCTHIX
COMHOMKUTEJIEH; HAXOXKICHHE MaKCUMalIbHOW (MUHUMAIBbHON) UH(pHI
HaTypaJIbHOTO YKCia, 3alIMCAaHHOIO B CUCTEME CUMCIIEHHUS C OCHOBaHHUEM,
HenpesblmatomuM  10;  BbluMciieHHe OOOOLIEHHBIX  XapaKTEPUCTHK
JJIEMEHTOB MAacCHBa MWJIM YHKCJIOBOM MOCJIENIOBAaTEIbHOCTH (CYMMBI,
NPOU3BEACHUS  CPEAHEro  apu(pMETUYECKOro,  MHUHUMAJIBHOTO |
MaKCUMaJIbHOTO 3JIEMEHTOB, KOJMYECTBA AJIEMEHTOB, YIOBIETBOPSIOLINX
3a]aHHOMY YCJOBMIO); COPTUPOBKY D3JEMEHTOB MacCHBa; yMEHHE
HCIOJB30BaTh B IIpOrpaMMax JaHHBIE PAa3IMYHBIX THUIIOB C YYETOM
OTpaHMUYEHUN Ha JAMana3o0H UX BO3MOXHBIX 3HAUEHUH, NMPUMEHSATh IpU
pelIeHNH 3aJay CTPYKTYphbl JaHHBIX (CIIMCKH, CIOBAapH, CTEKU, OYEPE.H,
JIepeBbsl); MPUMEHSITh CTaHIApTHBIE M COOCTBEHHbBIE MOINPOTPAMMbI s
00pabOTKH YHUCIIOBBIX JAAHHBIX U CHUMBOJBHBIX CTPOK; MCIONb30BaTh MpPHU
pa3zpaboTke mporpamMm OHOIMOTEKH MOANPOTPAMM; YMEHHUE UCIIONH30BaTh
CpelICTBA OTIAJKU MTPOrpaMM B Cpeie MPOrPaMMUPOBAHUS

2.13 YMeHue  UCHoib30BaTh  JJCKTPOHHBIE  TAaOMUIBI ISl aHaIM3a,
MIPEJICTABICHUST W OOpa0OTKM JAaHHBIX (BKIIOYAs BBIOOP ONTUMAIBLHOTO
perieHus, moa00p JMHUM TPEHJa, pelieHue 3aaad MPOTHO3UPOBAHUSA);
YMEHHE HCIONb30BaTh TaONMUuHbIe (pENSUOHHBIE) O0a3bl MaHHBIX U
CIIPaBOYHBIE CUCTEMBbI

2.14 YMeHHne OpraHu30BBIBaTh JIMYHOE HH(OPMALMOHHOE IPOCTPAHCTBO C
HCIOJIBb30BaHUEM PA3JIUYHBIX CPEICTB LIU(PPOBBIX TEXHOJIOTHI{; TOHUMaHKE
BO3MOXKHOCTEH IU(POBBIX CEPBUCOB TOCYAAPCTBEHHBIX YCIYT, U(PPOBBIX
00pa3oBaTeIbHBIX CEPBUCOB

Ta6muna 13.5

[lepeuens 31eMEeHTOB coaepkaHusl, nposepsieMbix Ha EI'D
Mo nHGOpPMaTHKE

Kon [IpoBepsiemblii 3IEMEHT COJIEPKAHUS
1 [udposast rpaMoTHOCTH
1.1 OCHOBHBIE TEHJEHIIMHN Pa3BUTHSI KOMIIBIOTEPHBIX TexHoorui. [lapamienbabie

BBIYMCIICHHSI. MHOTONPOIIECCOPHBIE CUCTEMBI. PacipeenenHbie
BBIUHCIIUTEIIBHBIE CHCTEMBI 1 00pa00TKa OOJIBIIMX JIAHHBIX

1.2 [IpuHIMIIBI TTOCTPOEHHUSI W aIlllapaTHbIE KOMIIOHEHTHI KOMIIBIOTEPHBIX CETEH.




CereBble npotokonbl. Cetb MHTEpHET. Anpecanus B cetu HTepHeT. [IpoTokosnbl
creka TCP/IP. Cucrema nomeHHbIx mMmeH. Pasgenenume IP-cetm Ha monceru ¢
MMOMOIIIBI0 MaCOK MOACETEeH

1.3

daiinoBas cucrema. Ilouck B aiinoBoil cucreme. IlpuHIUNIBI pa3MemieHus u
MMeHOBaHUs (aityioB B 1oroBpeMeHHON naMsTh. [11abmoHsI 11 onucanust TPy
(aiinoB

1.4

CKOpOCTB nepeaaiun JaHHBbIX. 3aBHCHMOCTh BpCMCHU nepeaaiun oT
I/IH(bOpMaI_II/IOHHOI‘O o0bema JAaHHBIX U XapaKTCPUCTHUK KaHaia CBA3H

1.5

[udposanue nanubix. CUMMETpUYHbIE U HEecUMMeTpuuHble mHdpel. [Hudpsl
npoctoii 3amenbl. [Iudp Ilesaps. udp Bmwxkenepa. Anropurm mmdppoBaHus
RSA

1.6

Kozpl, mo3Bosnstone o0Hapy»kKUBaTh U UCIPABIATH OUIMOKH, BOZHUKAIOUINE TPU
nepenaye gaHHbIX. Paccrosuue Xammunra. KogupoBanue ¢ moBropeHueM OUTOB.
Koznpr XomMmunra

Teoperudeckrue 0CHOBBI HHPOPMATUKH

2.1

JIBonuHOE KOAMpOBaHUe. PaBHOMEpHBIE U HEpAaBHOMEPHBIE KOAIbI. JlekonnpoBaHue
COOOIIIEHNH, 3allMCAaHHBIX C TIOMOILBI0O HEPABHOMEPHBIX KOAOB. YcinoBue dano.
ITocTpoeHne 0HO3HAYHO AEKOAUPYEMBIX KOJIOB C IOMOILBIO AE€peBa

2.2

Teopernyeckue TMOAXOABI K OIEHKE KonmudecTBa uHpopmanuu. EguHuIs
M3MEepeHHsI KonruecTBa nHPpopManuu. AnpaBUTHBIN MOAXO0/ K OIICHKE KOTHYECTBa
uHpopMaruu. 3akoH aAUTHBHOCTH wHpopmanuu. Dopmyna Xapmid.
Nudopmarus u BepostHocTh. Dopmyna [llerHoHa
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Cucrembl cumcneHusi. PasBepHyTas 3amuch IeNbIX W JPOOHBIX 4YHCEN B
MO3UIIMOHHON cHUcTeMe cuuciieHus. CBOMCTBa MO3UIIMOHHOW 3allUCH YHCTIA!
KOJIMYECTBO MUGP B 3aMKCH, TPU3HAK JEITMMOCTH YUCJIa HA OCHOBAaHUE CHCTEMBI
curcieHus. AIroOpuT™M NepeBoja LEeJoro 4yucia u3 P-nuHoi cucTeMbl CUUCIEHUS
B JICCATHYHYIO. AJITOPUTM IepeBoja KOHeYHOH P-nuHO#l 1pobu B AecATHUHYIO.
AJITOpUTM MepeBo/a IIEJIOr0 Yucia W3 JECATUYHON CHUCTEMBbl CUMCIICHHS B P-
nuHyto. llepeBosy KOHEWYHOW JgecATHYHOM Jpobdu B P-wunyro. JlBowdHnas,
BOCbMEPUYHAS U IIECTHAALATEPUYHASI CUCTEMBI CUMCIIEHUS, CBA3b MEXIY HUMHU.
ApupMeTHIecKue onepanuy B MO3UITUOHHBIX CUCTEMAaX CUMCIICHUS

24

TpOI/ILIHaﬂ YpaBHOBCUICHHAA CUCTEMA CUMCIICHUS. I[BOI/I‘-IHO-I[GCSITI/I'-IHEIH cucrema
CUHCIICHHUA

2.5

Komuposanue texctoB. KomupoBka ASCII. OnnobaiiTHbie kogupoBku. CTaHaapt
UNICODE. Komupoka UTF-8. Ompenenenne wuHPOpPMAIMOHHOTO 00BEMa
TEKCTOBBIX COOOIIEHNIT

2.6

Komuposanue m3obpaxkenuit. Onenka nHPOPMAITMOHHOTO o0beMa TpaguvecKux
JAHHBIX MPU 33JaHHBIX pa3pelIeHUd U TITyOMHE KOIMpOBaHUs 1BeTa. [[BeToBbIE
MOJIETIH.

Komupoanue 3Byka. OrnieHka HHGOPMAITMOHHOTO 00heMa 3BYKOBBIX JAaHHBIX MPH
3aJJaHHBIX YAaCTOTE AUCKPETU3AIUHU U Pa3PATHOCTU KOJUPOBAHUS

2.7

Anre6pa noruku. IloHsATHE BBICKa3biBaHUA. BpICKa3bIBaTelIbHBIC (I)OpMLI




(mpeauxatrsl). KBaHTOpHI Cyl11€CTBOBaHUS U BCEOOIIHOCTH.

Jlornueckne onepanuu. TaOmuipl HCTMHHOCTHU. Jlormueckue BbIpaXKEHUS.
Jlornueckue ToxaecTsa. Jlornueckue onepanuu 1 ONEpaluy HajJ MHOXKECTBAMHU.
3akoHBl anreOphpl JIOTMKU. OKBHUBAJEHTHBbIE NpPeoOpa3oBaHUs JIOTMYECKHX
BbIpakeHuil. Jlornyeckue ypaBHEHHs U CUCTEMbI ypaBHEHUH.

Jlornyeckne ¢(yHKIMHA. 3aBUCHUMOCTb KOJIMYECTBA BO3MOXKHBIX JIOTHUECKUX
(bYHKIUH OT KOJTMYECTBA apTyMEHTOB.

Kanonnueckue opmbl JIOTHYECKUX BbIPaKEHHUH

2.8

COBepI_HeHHBIe JN3BIOHKTHBHBIC KOHBIOHKTHUBHBIC HOPMAJIBHBIC (bOpMBI,
AJITOPHUTMBI UX ITOCTPOCHUS 110 TaGHI/IL{e HNCTUHHOCTHU

2.9

Jlornyeckne odneMeHTHl B cocTaBe Kommbiorepa. Ipurrep. Cymmarop.
Muoropa3zpsaneiii cymmarop. [locTpoeHne cxem Ha JOTMYECKUX AJIEMEHTax I0
3aIaHHOMY JIOTMYE€CKOMY BBIPKEHUIO. 3aMKCh JIOTUYECKOTO BBIPAXKEHUS 10
JIOTUYECKOM CXeMe

2.10

Monenu u wmonenupoBanue. llenmu MonmenupoBanusi. AJEKBAaTHOCTh MOJIETH
MOJIETTUPYEMOMY 00BEKTY WM mpotieccy. Dopmanu3zaius NPUKIaTHBIX 33/1ad.
[IpencraBienue pe3ynbTaToOB MOACIUPOBAHUS B BHUJIE, YIOOHOM JJIsl BOCTIPUSATHUS
genoBekoM. ['padudeckoe npeacraBieHne JaHHbIX (CXeMBbl, Ta0IUIIB, TPaQHKH).

2.11

[IpencraBnenne 1eNbIX YHCEN B TMaMATH KOMIbIOTepa. OTrpaHUYEHHOCTh
Jyara3oHa 4Yucel MpU OrPaHUYEHUM KOJIMYECTBa paspsaoB. llepenonnenue
pa3psiHOl ceTku. be33HakoBbIe U 3HAKOBBIC TaHHBIC. 3HAKOBBIN OUT. [IBOMUHBII
JOTIOJIHUTENBHBIN KOJI OTPULATEIbHBIX YHCEN.

[To6uTtoBBIe JOorWUYeckue omepanuu. Jlormyeckuii, apupMeTHYSCKUA U
nuknuyeckuit  capurd. ludpoBaHue ¢ TOMOIIBIO TOOUTOBOM  oOmepaluu
"uckmouaromiee UJIIA"

2.12

HpeILCTaBJ'IeHI/Ie BCHICCTBCHHBIX YHCCII B IaMATH KOMIIBIOTCpA. 3Haqau1a51 4acCThb U
MMOPAJAO0K YUCJIa. I[I/Ial'la?)OH 3HAYCHUM BCIICCTBCHHBIX YN CCII. HpOGJIeMI)I XpaHCHUA
BCHICCTBCHHBIX YHUCCJI, CBA3AHHLIC C OrPpaHUYCHUCM KOJHUYCCTBA PA3PAAOB.
Brmmonaenue onepaum"l C BCUICCTBCHHBIMHU YU CJIaMH, HAKOIIJICHUEC omuboK npu
BBIYHCIICHUAX

2.13

I'pader. OcHoBHBIe moHsTHA. Buubl rpado. Onucanue rpadoB ¢ MOMOIIBIO
MaTpUll CMEXHOCTH, BECOBBIX MaTpHI], CIUCKOB CMEXHOCTH. Perienue
ANTOPUTMHYECKUX 3aj7ad, CBA3aHHBIX C aHaIm3oM rpadoB (MOCTpOCHUE
ONTUMAJIFHOTO MyTH MEXIy BepIIMHaMU rpada, OIpeleleHne KOIUYecTBa
Pa3IMYHBIX MMyTEH MEX/1y BepPIIMHAMHU OPUEHTHPOBAHHOTO AIlMKINYECKOTo Tpada)

2.14

HlepeBbs. bunapuoe nepeBo. JlepeBbst moucka. CnocoObl o0xona epesa.
[IpencraBnenue apudmeTnyeckux BbIpakKeHUM B BHAE AepeBa. Vcmomb3oBaHue
rpadoB U AEPEBbEB MIPH OMHCAHUU OOBEKTOB U MTPOLIECCOB OKPYXKAIOLIET0 MUPA

2.15

JIMCKpeTHBIE UTPHI IByX MTPOKOB ¢ MOMHOHN nHpopmanueii. [loctpoenue nepesa
nepebopa BapUAHTOB, ONHMCAHUE CTPATETMH WIPhl B TaOMU4HON (opme.
Brarpsinselie 1 MPOUTPHIIIHBIE TO3ULIKHA. BBINTPBIIHBIE CTpAaTETHH

2.16

CpencTBa HCKyCCTBEHHOTO HHTEIIEKTa. IeHTu UK U TTIOUCK U300pakeHUH,
pacrno3HaBaHue JnL. Vcrnonb3oBaHME METONOB HMCKYCCTBEHHOIO HMHTEUIEKTAa B
o0y4Jaronx cucremax. Vcrnonp3oBaHne METOIOB HCKYCCTBEHHOTO MHTEIJIEKTA B
pobororexnuke. UHTepHer Beniei. Heliponnsie cetu




ANTOpUTMBI U TPOTPaMMHUPOBAHUE

3.1

dopmanuzanus MOHATHS anroputma. MamumHa TelOpMHra Kak yHUBEpCaJbHas
MO/IENIb BHIYMCIICHUIN

3.2

O1eHKa CJI0)KHOCTH BBIYMCIIEHUH. BpeMs paboThl 1 00beM HCIIOIb3YEeMOM MaMSITH,
UX 3aBHUCHUMOCTb OT pa3Mepa HCXOAHBIX AaHHBbIX. OIEHKa acCHMITOTHYECKON
CIIOKHOCTH  aJTOPUTMOB.  AJTOPUTMBI  NOJIMHOMHAJIBHOW  CIIOKHOCTH.
ITepeGopubie anroput™bl. llpuMepsl pa3aUYHBIX AJITOPUTMOB PELICHUS OIHOMN
3aJ]a4i, KOTOPbIE UMEIOT Pa3IMYHYIO CII0)KHOCTh

3.3

OmnpeneneHre BO3MOXHBIX PE3yJabTaTOB pPabOThl MPOCTEHIIMX aJTOPUTMOB
YIPaBJICHUS HCIOIHUTEISIMU U BBIUUCIUTENBHBIX alrOpUTMOB. OrmpeneneHue
MCXOIHBIX JJaHHBIX, TP KOTOPBIX AJITOPUTM MOXKET JaTh TPeOyeMblil pe3ysibTar

3.4

AnropuT™Mbl 00pabOTKH HATypaJbHBIX YHCEN, 3alUCAaHHBIX B TO3MIMOHHBIX
CHUCTeMax CUMCIeHHUs: pa3OuMeHue 3alucu 4ucia Ha OTAelbHbIE IUQPBI,
HaxXOXKJEHHE CYMMBbl M TpOM3BEICHHMsS LU(Dp, HAXOKICHHE MAaKCUMaJIbHOM
(MUHUMAIIBHOW) T (PBI.

[IpencraBnenue umucia B BHJEe HAOOpa MPOCTBIX COMHOXKMTENEH. ANTOpUTM
OBbICTPOro BO3BE/EHUS B CTeNEHb. [ToMCK MPOCTHIX YnceN B 33aHHOM JIHana3oHe
C TMIOMOIIBI0 ajropuTMa "pemieto Iparoctena”

3.5

MHoropa3psiHbIe eble YHCla, 3a1a49H JUIMHHON apudMeTuku

3.6

S3pik mporpammupoBanust (ITackans, Python, Java, C++, C#). Tunsl gaHHBIX:
LICJIOUUCIICHHBIE, BEIIECTBEHHbIC, CHMBOJbHBIC, JIOTMYecKue. BeTnenus.
Crnoxuble ycnoBus. Llukisl ¢ ycnoBuem. LIukisl o nepeMeHHOM.

OOpaboTka JaHHBIX, XpaHALIMXCS B (Qaiinax. TekcToBble W IBOWYHBIC (DaMIIbI.
daiinosele nepemMeHHble (¢ainoBbie ykazarenu). Utenue u3 Qaiina. 3anuch B
daiin.

Pazbuenue 3amaum Ha monzamauu. [loamporpammel (mpouenypsl U (YHKITUH).
Hcnonp3oBaHue cTaHIapTHOW OMOIMOTEKH S3bIKA MPOTPaMMHUPOBAHUS

3.7

Pexypcus. PexkypcuBHbie mpouenypbl U ¢GyHKIUU. Vcronp3oBaHue cTeka IS
OpraHH3alii PEKyPCHUBHBIX BHI30BOB

3.8

Yucnennsle Metofpl. ToyHOe M MpUOIMIKEHHOE pelieHus 3afgaud. YucieHHoe
pellleHue ypaBHEHHM € IMOMOUIbIO Mojadopa mnapaMmerpa. UuCIEHHbIE METOAbI
pelIeHusl ypaBHEHUH: Meroj Iepedopa, METOJ IIOJOBUHHOIO JEJECHHUS.
[TpubnuxeHHOE BBIYMCIIEHUE JUIMH KPUBBIX. Bbrumcienue muiomaneit ¢puryp c
IIOMOIIIbI0 YHCJIEHHBIX METOAOB (METOJ NPSIMOYTOJIbHMKOB, METOJ TpaIleLuil).
[Touck wmakcumyma (MUHHMYyMa) GYHKOUM OJHOM MEPEMEHHON MEeTo/IoM
IIOJIOBUHHOTO JETICHUS

3.9

OOpaboTka  CHMBONIBHBIX  JIaHHBIX.  BcTpoeHHble — (QyHKIIUU  s3bIKa
MPOrpaMMHUPOBAHUS ISl 0OPaOOTKH CUMBOJIBHBIX CTPOK. AJITOPUTMBI 00paOOTKH
CUMBOJIBHBIX CTpPOK: IIOJICYET KOJIMYECTBA IMIOSBJIEHUHA CHUMBOJIA B CTPOKE,
pa30ueHre CTPOKM Ha CJIOBa IO MPOOENBHBIM CHUMBOJAM, MOWCK IMOJICTPOKH
BHYTPU [IaHHOW CTPOKH, 3aMEHA HaWJICHHOW MOACTPOKM Ha JIPYTyI CTPOKY.
I'enepanust Bcex CJIOB B HEKOTOPOM andaBHUTe, yAOBIETBOPSIOMIMX 3aJaHHBIM
orpannueHusM. [IpeoOpa3oBanue yrcia B CAMBOIBHYIO CTPOKY U 00OpaTHO

3.10

MaccuBsl M MOCIENOBATEILHOCTA  4YHCEN. BbpluuciaeHHe  0000IEHHBIX




XapaKTEPUCTUK 3JIEMEHTOB MAaCcCHBa UJTU YMCIIOBOM MOCIEA0BATEIbHOCTH (CYMMBI,
MIPOU3BENICHUS, CPEHEr0 apu(pMETHUIECKOr0, MUHUMAJILHOTO M MaKCUMaJIbHOTO
3JIEMEHTOB, KOJIMYECTBA 3JEMEHTOB, YIOBIETBOPSIOIINX 3aJaHHOMY YCJIOBHIO).
JIuHeWHbIH MOUCK 3aJaHHOTO 3HAYEHHS B MacCHUBe. AJNTOPUTMBI palbOTHI C
3JIEMEHTaMH MacCuBa C OJHOKpPAaTHbIM NPOCMOTpoM MaccuBa. CopTHpOBKa
OJHOMEpPHOIo Maccuba. [IpocTeie METOABI COPTUPOBKHU (METOJ Iy3bIpbKa, METO
BbIOOpPA, COPTHPOBKA BcTaBKaMu). COpTHpOBKa CIMSIHUEM. bpicTpas copTupoBKa
MmaccuBa (anroput™ QuickSort). J[BOn4YHbIN TOUCK B OTCOPTUPOBAHHOM MaCCUBE

3.11

JIByMepHbIe MacCUBBI (MaTpHUIIbl). ATTOPUTMBI 00paOOTKH IByMEPHBIX MaCCHBOB:
3aIl0JIHEHUE JBYMEPHOIO YHCJIOBOIO MaccuBa IO 3aJaHHBIM IIpaBUJIaM, IOMCK
AJIEMEHTA B IBYMEPHOM MAacCUBE, BBIYUCIEHNE MaKCUMyMa (MUHUMYMa) U CyMMBbI
AIIEMEHTOB JIBYMEPHOIO MacCHBa, MEPECTAHOBKA CTPOK U CTOJIOIOB JABYMEPHOTO
MaccuBa

3.12

CrnoBapu (accoumaTuBHBIE MAaCCUBBI, 0TOOpaxeHus ). XamI-radbauisl. [Toctpoenne
aJ1(paBUTHO-4ACTOTHOTIO CJIOBAps AJIS 3aJaHHOTO TEKCTa

3.13

Crekn. AmHanu3 TNPaBUIBHOCTH CKOOOYHOTO BBIp@KEHHS. Bpraucienne
apu(MeTHYecKoro BBIpAKEHUS, 3allMCAHHOTO B MOCcT(huKCcHOH dopme. Ouepenu.
Hcnonp3oBanne oucpeau A1 BpCMCHHOI'O XpaHCHUSA JaHHBIX

3.14

Anroputmbel Ha rpagdax. IlocTpoeHne MHHHMMAIbHOIO OCTOBHOIO JE€pEeBa
B3BELLIEHHOIO CBSI3HOTO HEOPUEHTHpOBaHHOro rpada. KomnyecTBo paznuyHbIX
nyTel MeXay BEepLIMHAMU OPUEHTHPOBAHHOIO AlUKINYECKOro rpada. AIropuTM
JlerKcTphI

3.15

HepeBps. Peanmsanus nepeBa ¢ IOMOIIBIO CCBUIOYHBIX CTPYKTYp. JIBOMYHBIE
(bunapueie) aepeBbs. IlocTpoeHue nepeBa Ui 3aJaHHOTO apU(PMETHUYECKOTO
BBIpaXEHUS. PekypcuBHBIE anropuTMbl 00xona aepesa. Mcmonb3oBaHue cTeka u
ouepeu st 00Xo/a iepeBa

3.16

JlnHaMp4yecKkoe MpOorpaMMHpOBAaHUE KaK METOJ PEUICHUs 3aad C COXPAHCHUEM
IIPOMEKYTOYHBIX PE3yJIbTaToOB. 3aJa4yH, pellacMble ¢ MOMOIIBIO JUHAMHYECKOTO
IPOrPaMMHUPOBAHUS: BHIYMCIEHUE PEKYPCUBHBIX (DYHKLHUH, IMOJICUET KOJIHMUYECTBA
BAapUAHTOB, 337a4l ONITHMHU3aLUH

3.17

[Tonatne 00 OOBEKTHO-OPHEHTHPOBAHHOM TIporpaMmupoBaHu. OOBEKTH U
knaccol. CBoiicTBa U MeToabl 00beKTOB. OOBEKTHO-OPUEHTUPOBAHHBIN aHAJN3.
PazpaboTka mporpaMM Ha OCHOBE OOBEKTHO-OPUEHTHPOBAHHOTO IOIXOAA.
WNukancymsimus, HacieqoBaHUE, TOTUMOPPU3M

NudopmanimoHHble TEXHOIOTUU

4.1

Anamu3 naHHbIX. OCHOBHBIC 3aj]ayd aHAlW3a JIAHHBIX: TPOTHO3UPOBAHUE,
KIaccu(pUKaIus, KiacTepu3alus, aHanu3 OTkiIoHeHwi. [locnemoBarenbHOCTH
peUICHUA 3aaa4 aHalin3a JaHHBIX: C60p MECPBHUYHBIX JAHHBIX, OUUCTKA U OLICHKA
Ka4yeCTBa JIAHHBIX, BBIOOP ¥ (MJTH) MOCTPOCHUE MOJIEIH, TPE0Opa30BaHNE TaHHBIX,
BU3yalIHM3alus JaHHBIX, HHTepIpeTanus pe3ynsTaroB. [IporpaMMHbie cpeacTsa u
HuTepHeT-cepBUCH sl 00pabOTKM M TPEACTABICHUS JaHHBIX. bonbiime naHHbIe.
MarmunaHoe o0yueHue

4.2

AHanu3 MaHHBIX C IOMOIIBIO 3JCKTPOHHBIX TaONWIl. BBIUKCICHHE CYMMBI,
CpeIHero apugpMeTHIeCKOro, HauoOJIbIIETO (HAUMEHBIIIECTO) 3HAUCHHS JUAIIa30Ha.




Boruncnenne kos3dduiiienTa Koppensuuu IBYX psiioB naHHBIX. [locTpoenue
CTONOYATHIX, JIMHEHUYaThIX M KpyroBblx auarpamm. IloctpoeHue rpagukos
¢byukuuit. [Togbop nmuHUM TpeHIa, pelieHre 3a1ad MPOrHO3upoBaHus. Pemenue
3a]a4 ONTUMU3ALNHU C TIOMOIIBIO AIEKTPOHHBIX TaOIUIL

4.3

JluckpeTnzanus TpH  MaTeMaTHYECKOM  MOJICIIMPOBAHUHM  HEIPEPHIBHBIX
nporeccoB. MopenupoBaHue JBMKEHUS. MoIenupoBaHHe OUOJOTHYECKUX
CHUCTEM. MaremaTnueckue MOACIn B 3KOHOMUKE. BrrunciurennHble
AKCIIEPUMEHTHI ¢ MonensiMu. OOpadoTka pe3ysbTaToB JKCIEpUMeHTa. MeTton
HaMMEHBIIMX KBaApaToB. OIEHKA YHCIOBBIX IapaMETPOB MOJICITHPYEMbIX
OOBEKTOB U TIpolleccoB. BoccTaHOBIEHHE 3aBUCUMOCTEH 1O pe3yibraTam
IKCIICPUMEHTA
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BeposarHocTHbIE MOJIEIIH. MeTtoapl MounTe-Kapio. Mmuranuonnoe
MonenupoBanre. CUCTEMBI MAaCCOBOTO 0OCTY)KUBAHHMS

4.5

TabnuuHsble (pensioHHbIe) 0a3bl JaHHBIX. TaOnuia - mpeacTaBIeHNE CBEICHUIA
00 omHOTHIHEIX 00bekrax. Iloime, 3amuch. Kimrou tabmuiel. Pabora ¢ rotoBoit
0a30¥l maHHBIX. 3amojgHeHWe 0a3bl JaHHBIX. [louCK, copTHpoBKa M (QuUIbTparus
JAHHBIX. 3alIPOCHI Ha BEIOOPKY JIaHHBIX. 3alPOCHI ¢ MapaMeTpaMu. Beraucisembie
TOJIsl B 3aIIpOCax.

MHuororabnuunble 0a3bl JTaHHBIX. THUMBI CBA3e Mexay Tabiauamu. BremHwmii
k0. [lenmoctHoCTh 6a3bl JaHHBIX. 3aMPOCHl K MHOTOTAOIMYHBIM 0a3aM JaHHBIX

4.6

TekcroBwiii mporeccop. CpeacTBa MOWMCKa H  aBTO3aMEHBI B TEKCTOBOM
nporeccope. CTpyKTypHpPOBAHHBIE TEKCTOBEIC TOKyMEHTHI. CHOCKH, OTJIABIICHHE.
[TpaBuna muTHPOBaHKS UCTOYHUKOB M 0(hopmiteHHsI OMOIHOTrpauIeCKuX CChIIIOK
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