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INOACHUTEJIbBHAS 3AIINCKA

[Iporpamma mo uH(OpmMaTuke (YrayOiE€HHBIH ypOBEHb) Ha YPOBHE CpEIHEro OOIIero
oOpazoBaHusi pa3paboTaHa Ha OCHOBE TpeOOBaHMI K pe3yabTaTaM OCBOCHHUS OCHOBHOM
00pa3oBaTenbHON MPOTpaMMBbl CpelHero olmiero obpaszoBaHus, mpeacraBieHHBIX B PI'OC
COO, a Taxxe penepanpHON paboyeil MporpaMMbl BOCITUTAHUSI.

[Iporpamma no nHMopMaTrke Na&T MpenCTaBICHHUE O IENsIX, 00IIel cTpaTernn 00yJdeHus,
BOCIUTAHUS U Pa3BUTHUs OOydaroluxcsl cpeicTBaMu ydeOHoro npeamera «Mudopmatika» Ha
yrayOn€HHOM  ypOBHE,  YCTaHaBIMBaeT  00s3aTelIbHOE  MpPEIMETHOE  COJeprKaHue,
npeycMaTpuBaeT €ro CTPYKTypUpOBaHHE [0 pas3jeiaaM W TeMaM Kypca, OIpejessier
pacrpenienieHue ero mno kinaccam (rogaM M3ydeHus), JaéT MpUMEpHOE pacrpesieieHne y4eOHbIX
yacoB MO0  TeMaTMYecKUM  pasleiaM Kypca U peKoOMeHAyemMylo  (IpUMEpHYIO)
MOCIIEA0BATEIBHOCTh UX MU3YUEHHUS C YUETOM MEXIIPEIMETHBIX M BHYTPUIIPEAMETHBIX CBS3EH,
JIOTHKH Y4e€OHOTO MpolLiecca, BO3PACTHBIX 0COOCHHOCTEH 00ydaronuxcsl.

[Iporpamma 10 wuH(}OpMAaTHKE ONpeneNnseT KOJIMYECTBEHHbIE M  Ka4eCTBEHHBIC
XapaKTepUCTUKU Yy4eOHOro marepuana Uil KaXJIOoro roja HW3y4EeHHs, B TOM 4YHCIE s
COJIEP’KaTENIbHOTO HAMOJHEHHWs] Pa3HOro BUJA KOHTPOIsS (IPOMEXYTOYHOM aTTecTaluu
00y4aromuxcsi, BCEpOCCUHUCKUX MPOBEPOUYHBIX PadOT, TOCYAAPCTBEHHON UTOTOBOM aTTeCTalln).
[Iporpamma 1o wuH(OpPMATHKE SBISIETCS OCHOBOW JJIsi COCTaBIEHUS AaBTOPCKUX YYEOHBIX
IporpaMM U y4eOHHUKOB, TOYPOUHOIO MIJIAHUPOBAHUS Kypca YUUTENIEM.

NudopmaTtuka B cpegHeM 001eM 00pa3oBaHUU OTPAXKAET:

CYITHOCTh HMH(OPMATHKM KaK HAy4YHOU JUCHUIUIMHBI, HW3ydYalollell 3aKOHOMEPHOCTH
MPOTEKAaHUS M BO3MOXKHOCTH AaBTOMATH3allMKd WH(OPMAIMOHHBIX MPOIECCOB B PA3IMUYHBIX
CUCTEeMaXx;

OCHOBHBIE 00JaCTH TpPUMEHEHUS HWHPOPMATHKH, TPEXKAEC BCEro HHPOPMAIMOHHBIC
TEXHOJIOTUH, YIIPaBJIEHUE U COLUANIBHYIO chepy;

MEXIUCIUTUTMHAPHBINA XapakTep HHPOPMATHKU U HHPOPMAIIMOHHOM e TEILHOCTH.

Kypc undopmatuku A ypoBHS CpeTHEro o0IIero 00pa3oBaHMUs SIBISIETCS 3aBEPIIAIOITIM
ATaIroM HEMPEPHIBHON MOATOTOBKH O00y4YaOIMUXCs B 001acTi HHGOPMATHKU U HHPOPMAITHOHHO-
KOMMYHHKAI[MOHHBIX TEXHOJOTHH, OMUpaeTcs Ha cojaepkaHue Kypca MHGOPMATHKU YpPOBHS
OCHOBHOTO 00IIero oOpa3oBaHUS M ONBIT IOCTOSHHOTO NpPUMEHEHUs HWH(POPMALUOHHO-
KOMMYHHUKAIIHOHHBIX TEXHOJOTHH, MaéT TEOPETHUECKOE OCMBICICHUE, WHTEPIIPETALUI0 H
000011IeHrE 3TOr0 ONbITA.

Pesynbrarel yrnmyOnéHHOro ypoBHS u3ydeHus yudeOHoro mnpenmera «MHdopmarukay
OPUEHTHPOBAaHbl HA TIOIY4YEHHE KOMIIETEHTHOCTEH s Mocienyromei npodeccHoHalIbHOM
NeSITeIbHOCTH KaK B paMKax JaHHOHM MpeIMEeTHON 00JjacTu, Tak U B CMEXHBIX C Hell 00iacTsx.
OHu BKITIOYAIOT B ce0s:

OBJIaJICHUE KIIFOUEBBIMH MOHITUSIMHU U 3aKOHOMEPHOCTSIMHU, Ha KOTOPBIX CTPOUTCS JaHHAS
npeaMeTHas o0JacTh, pPAcloO3HAaBaHUE COOTBETCTBYIOIIMX MM NPU3HAKOB U B3aWMOCBS3EH,
CIIOCOOHOCTH JICMOHCTPUPOBATH PA3IMUHBIC MOAXO/IbI K U3yYEHUIO SBICHUH, XapaKTePHBIX IS
M3y4aeMou MpeIMeTHON 00J1acTu;

YMEHHME pellaTh TUIIOBbIE MPAKTUYECKHE M TEOPETUYECKUE 3aJauM, XapaKTepHbIEC IS
WCIIOJIb30BaHUsI METOJIOB M MHCTPYMEHTApHS JAaHHON IpeIMeTHON 00IacTu;

HAIMYUE TPEJCTAaBICHUA O JaHHOW TMpEeAMETHON o00JacTh KakK MEeJIOCTHOW TeopHuH
(COBOKYITHOCTH TE€OPHIA), OCHOBHBIX CBA3SX CO CMEKHBIMHU 00JIACTSAMU 3HAHUH.



B pamkax yrmyOn€éHHOro ypoBHS ~u3yueHus uH}opmMaTuku  obOecreuynBaeTCs
IeJICHaNpaBIeHHas MMOATOTOBKA 00yJaroImuXcs K MPOJAODKEHUIO 00pa30BaHUs B OPraHU3aLUsAX
npoeCCHOHATBHOTO 00pa3oBaHUA MO CHEHUAIBHOCTSAM, HEMOCPEICTBEHHO CBS3aHHBIM C
IUQPOBBIMU  TEXHOJOTMAMH, TaKMUM Kak MpOrpaMMHas HH)KEHepus, HH(OpMaIMOHHAs
0€3011aCHOCTb, HMH(OPMAIMOHHBIE CHCTEMbl U TEXHOJIOTMH, MOOMIIBHBIE CHCTEMBI U CETH,
OosblIMe TaHHBIC M MAlIMHHOE OOyueHHe, MPOMBIIUICHHBI HHTEPHET Bellleil, HCKYCCTBEHHBIN
UHTEJUIEKT, TEXHOJOTUM OeCHpOBOJHON CBsSI3M, POOOTOTEXHMKA, KBAHTOBBIC TEXHOJOTHH,
CHCTEMBI paclpeieIEHHOTO PEECTpa, TEXHOJIOTUH BUPTYAJTIbHOW U IOTIOJTHEHHOW peaIbHOCTEH.

OcHoBHas 11enb n3ydeHus yueOHoro npeamMera «MHpopmaTuka» Ha yriryOJa€éHHOM ypOBHE
cpeaHero oomero oOpa3oBaHUs — OOecleyeHue AaTbHEHIero pa3BUTHS HH(OPMAIIMOHHBIX
KOMIIETEHIIMH OO0YyYaromerocs, ero TOTOBHOCTM K >XHM3HH B YCIOBHSIX pa3BHUBAIOLIETOCS
MH(POPMALIMOHHOTO O0IECTBAa U BO3PACTAIOLIEH KOHKYPEHLIMU Ha PhIHKE Tpyaa. B cBsa3u ¢ aTM
nzydenue nadopmatuku B 10—11 xmaccax 10KHO 00€CTICUNTS:

c(OPMHPOBAHHOCTh MHPOBO33PEHUS,, OCHOBAHHOTO HA IMOHHUMAaHUU POJH WH(POPMATHUKH,
UH(POPMALMOHHBIX 1 KOMMYHUKAITHOHHBIX TEXHOJIOTUH B COBPEMEHHOM OOIIECTBE;

C(OPMHPOBAHHOCTb OCHOB JIOTHUECKOTO U aJITOPUTMUYECKOTO MBIIIUIEHUS;

C(OPMHPOBAHHOCTh YMEHHUH pa3auyaTh (QakTbl M OLEHKH, CPaBHMBATH OLICHOYHBIE
BBIBOJIbI, BUJETh MX CBSI3b C KPUTEPUSMHU OLIEHUBAHUS U CBSI3b KPUTEPUEB C OIpPENEIEHHON
CUCTEMOU IIEHHOCTEH, MPOBEPATH HA JOCTOBEPHOCTH U 000011aTh HHPOPMAITHIO;

C(OPMHUPOBAHHOCTb MIPEJCTABICHUN O BIUSHUM UH(OOPMAIIMOHHBIX TEXHOJIOTUH Ha KU3Hb
YyejroBeka B OOIIECTBE, IOHMMAaHUE COLMAIBHOIO, HSKOHOMHYECKOrO, TMOJIMTUYECKOTO,
KYJIBTYPHOTO,  IOPUAMYECKOT0,  MPUPOAHOIO,  IPrOHOMHYECKOIO,  MEAMIMHCKOIO U
(U3UOTIOTHUECKOT0 KOHTEKCTOB HH()OPMAIIMOHHBIX TEXHOJIOTH;

NPUHATHE MPABOBBIX M 3TUYECKHUX ACIEKTOB MH(MOPMALMOHHBIX TEXHOJIOTUH, OCO3HAHHE
OTBETCTBEHHOCTH JIIOZIEH, BOBJICUEHHBIX B CO3JaHME U HCIOJIb30BaHHE HH(MOPMALIMOHHBIX
CHCTEM, paclpocTpaHeHHe HHPOPMAIIHH;

CO3/laHME YCJIOBUH Ui  pa3BUTHS HABBIKOB  yueOHOH, TPOEKTHOH, HaydHO-
UCCIIEI0BATEIbCKONW U TBOPUECKON AEATENBHOCTH, MOTHBALIMK O0yYarOIUXCs K CAMOPA3BUTHIO.

B conepxanun yae6Horo npeamera «MHpopMaTHKay BBIIEISIOTCA YETHIPE TEMaTHYECKUX
pazzena.

Paznen «l{u¢gpoBass rpaMOTHOCTB» IMOCBAIIEH BOIPOCAM YCTPOMCTBA KOMIIBIOTEPOB U
JPYTUX 3JIEMEHTOB LU(PPOBOrO OKPYXKEHHS, BKJIIOUYAs KOMIIBIOTEPHBIE CETH, HCIIOJIb30BAaHHIO
CPEACTB OINEpPAlMOHHOM CHCTEMBbI, paboTe B ceTh VHTEpHET M HCHOJIb30BAHUIO HHTEPHET-
CEpBHCOB, NHPOPMAITMOHHON OE30MIaCHOCTH.

Paznen «Teopernueckue OCHOBHI HMH(OPMATHKH» BKJIIOYACT B ceOS MOHATHHHBINA
anmnapar MHQOPMATUKH, BOIPOCH KOJUPOBaHHUS MH(POPMALUHU, U3MEPEHUS MH()OPMALMOHHOTO
00BbEMa JaHHBIX, OCHOBBI aNreOpbl JIOTUKA U KOMIIBIOTEPHOTO MOJIEIIMPOBAHUS.

Paznen  «AaroputMbl M NPOrpaMMHPOBAaHMe»  HAalpaBIeH Ha  Pa3BUTHE
QITOPUTMUYECKOTO  MBIIUICHUS, pPa3pabOTKy QJIrOPUTMOB U  OLEHKY HMX CJIOXHOCTH,
(opMHpOBaHHE HABBIKOB peaM3alliy IMpOrpaMM Ha s3blKaxX MPOrpPaMMHPOBAHUS BBICOKOTO
YPOBHSL.

Pazpen «MH(pOpManMOHHBIE TEXHOJOINMH» IIOCBALIEH BOIpPOCAM  IIPUMEHEHUs
UH(POPMALIMOHHBIX TEXHOJOTHH, peaM30BaHHBIX B MPHUKJIAIHBIX MPOIPAMMHBIX MPOAYKTaX H
UHTEpPHET-CEpBUCAX, B TOM YHUCIIE B 3aJlayax aHajIu3a JAAHHBIX, MCIIOJIb30BaHUIO 0a3 JaHHBIX U
JIEKTPOHHBIX TAOIUL] I PELICHUs IPUKIIAJAHBIX 3aa4.



B npuBenénHom nanee copepxaHuu ydebHoro npeamera «HbopmaTuka» KypcuBOM
BBIJICJIEHBI JOTIOJIHUTENbHBIE TEMbI, KOTOPBIE HE BXOASAT B 00s3aTEIbHYIO IPOrpaMMy O0y4YeHHUS,
HO MOTYT OBITh MpPEUIOKEHBI IS W3YYEHHUS OTIENbHBIM MOTHBHUPOBAaHHBIM U CIIOCOOHBIM
00yJaronuMcH.

YrinyOnéHHbId ypoBeHb M3yueHUsI MHYOPMATUKU PEKOMEHYETCS ISl TEXHOJIOTUYECKOTO
npodwis, OPUEHTUPOBAHHOTO HAa HMHXXCHEPHYI0 U WH(POPMALMOHHYIO CQepbl IeSTEIbHOCTH.
Yray6néHHbl ypOBEHb H3ydeHHUs MH(OPMATHKH OOECIeyrBaeT: MOJTrOTOBKY OOydYaromIMXcs,
OPUEHTUPOBAHHBIX Ha CHEUUAIbHOCTH B o00JacTd HMHQPOPMAIMOHHBIX TEXHOJOTUH U
WH)KEHEpPHBIE CHEIHAIbHOCTH, y4acTHE B MPOEKTHOW M MCCIEIOBATENbCKOW EsTeNbHOCTH,
CBSI3aHHOW C COBPEMEHHBIMM HANpaBJICHUSMH OTpaciu MH(OPMAIIMOHHO-KOMMYHHMKAIIMOHHBIX
TEXHOJIOTUH, TMOATOTOBKY K YYacTHIO B OJMMIHAAAaX U caade EaMHOro rocymaapcTBEHHOTO
9K3aMeHa 1o HH(OpPMaTHKE.

[TocnenoBarenbHOCTh M3Y4YEHHUS TEM B Ipeleiax OJHOrO roja oOydeHHsS MOXKET ObITh
U3MEHEHA 10 YCMOTPEHHMIO YYHUTENs MpPU IMOATOTOBKE paboyeil mporpaMMbl M HOYPOYHOTO
TUTAHUPOBAHMSL.

OO61ee YrciIo 9YacoB, PEKOMEHIOBAHHBIX IS M3ydeHUs: nHpopMmaTtuku — 272 gaca: B 10
kiacce — 136 yacoB (4 yaca B Hezeno), B 11 kimacce — 136 yacoB (4 yaca B HEACIIO).

COAEP KAHUE OBYYEHMUSA

10 KUIACC

HudpoBasi rpaMOTHOCTH

TpeboBaHMs TEXHUKH 0€30IACHOCTH U TMTHUEHBI IPU paboTe ¢ KOMIBIOTEPAMHU U JPYTUMHU
KOMITOHEHTaMH [IU(PPOBOTO OKPYKEHHUS.

[TpuHIMOBl paboOThl KOMIBIOTEPOB M KOMIIBIOTEPHBIX CHCTEM. ApXHUTEKTypa (oH
Heiimana. ABTOMaTn4ecKoe BBIOIHEHUE TPOrpaMMBbl IporieccopoM. OnepaTuBHasi, TOCTOSTHHAS
U JonroBpeMeHHass mamsaTb. OOMEH MaHHBIMH C TOMOIIbIO HIMH. KOHTpOIiephl BHEIIHUX
ycTpoucTB. [IpsAMoOil 1OCTyI K maMATH.

OcHOBHBIE TEHIEHUMH pPa3BUTHA KOMIBIOTEPHBIX TexHonoruu. IlapamiensHble
BblUMCIEHUS.  MHorompoueccopuble  cucteMbl.  CynepkoMmmbloTepbl.  PacnpenenéHubie
BBIYUCIUTENbHBIE CHCTEMBI M 00paboTKa O0IbIINX JaHHBIX. MOOMIbHBIE TU(POBBIE YCTPOICTBA
U HUX Ppoidb B KOMMYHUKalMAX. BcTpoeHHble KOMIBIOTEPHL. MUKPOKOHTPOJUIEPHI.
Po0oTu3upoBaHHbIe IPOU3BOJICTBA.

[IporpamMHOEe  oOecrieueHHME KOMIBIOTEPOB M KOMIIBIOTEPHBIX  CHUCTEM. Buabl
IpOTpaMMHOr0 obOecrieueHuss U MX HazHaueHHe. OCOOCHHOCTH INMPOrpPaMMHOIO OOecTedYeHHUs
MOOWIBHBIX  ycTpoiicTB. IlapamnensHoe mporpammupoBanue. CHCTEMHOE MPOTrpaMMHOE
obecrieuenue. OrnepallmOHHBIE CHUCTEMBl. Y TWIMTHL. JlpaliBepbl ycTpoicTB. MHCTAIISAIUS ©
JEUHCTAIUISILMS IPOrPaMMHOT0 00€CIeUeHHMS.

@aiinoBble cucteMbl. [IpUHIUNIBI pa3MeneHus U UMEHOBaHUs (HailIoB B TOJITOBPEMEHHOMN
namsty. [11aGraoHb! A7 onucanus rpymnm ¢ainos.

[Iporpammuoe obecrieuenue. JIneH3upoBanue MPOrpaMMHOTO OOeCIIeUeHUs U ITUPPOBBIX
pecypcoB. IlpompuerapHoe u cBoOogHOE mnporpamMmHoe obecneueHne. Kommepueckoe wu
HEKOMMEPUYECKOE HCIIOJIb30BaHUE IPOrPAaMMHOTO obecneueHus: W IHQPOBBIX PECYpPCOB.
OTBeTCTBEHHOCTh, YCTaHaBJIMBAaeMas 3aKOHOAATeNbCTBOM Poccuiickoir denepaunu  3a
HENpaBOMEPHOE UCIIOIb30BAHUE IPOrPAMMHOTIO 00ECTIEUeHHs U LIU(PPOBBIX PECYPCOB.



[TpyHIMIIBI TOCTPOEHUS M allapaTHble KOMIIOHEHThl KOMIBIOTEPHBIX ceTeill. CeTeBble
npotokoinbl. Cetb MHTEpHET. Anpecarus B cetu UaTepHer. [Ipotokomnsl cteka TCP/IP. Cucrema
JIOMEHHBIX UMEH.

Pa3sneneane IP-cetm Ha moxaceth ¢ noMmombio Macok noncereil. CereBoe
agMuHUCTpUpoBaHue. [lomydeHue AaHHBIX O CETEBBIX HACTpOMKax KomIbioTepa. [IpoBepka
HaJIM4us CBA3HU € y3510M ceTh. OnpenieneHre MapupyTa ABHKEHUS IaKETOB.

Bunst nestensnoctu B cetn WutepHer. CepBucel Murtepnera. I'eomndopmarmonssie
cUCTeMbl. ['eoJoKaIlMOHHbBIE CEPBUCHI PEaJbHOTO0 BpPEMEHH (HAampHUMep, JIOKAIUs MOOMIbHBIX
TeneQOHOB,  ONpeAeNieHue  3arpy’KeHHOCTH  aBTOMarucrpaieil),  HWHTEPHET-TOPTOBIIS,
OpoHUpOBaHUE OUIIETOB U TOCTUHMII.

l'ocynapcTBeHHBIE 3JIEKTPOHHBIE CEpBUCHI U yciayru. ColuaibHble CETH — OpraHMU3alus
KOJUIEKTUBHOI'O B3aHMOJICHCTBHS M oOMeHa JAaHHbIMU. CeTeBOM 3TUKET: MpaBuia MOBEACHUS B
kubeprpoctpancTBe. IIpobGrema moOATWHHOCTH ToiydeHHOW uHMopmaruu. OTKpBITHIC
o0pa3oBaTeNbHbIE PECYPCHI.

TexHOreHHblE W JKOHOMMYECKHE  YIpO3bl, CBSI3aHHBIE C  HCIIOJIb30BAHHEM
nH()OPMAITMOHHO-KOMMYHHKAIIMOHHBIX TexHOoJIoTHi. O01mue mpo0aeMbl 3auThl HHPOPMAIUH U
uHpopmanmonHot  O6ezomacHocTH. CpenacTBa 3amuThl  WH(POpMAIMM B KOMIBIOTEpax,
KOMIBIOTEPHBIX CETSIX W aBTOMATH3WPOBAHHBIX HMH(OpPMAIMOHHBIX cucTemax. IIpaBoBoe
obecrnieueHrne HHHOPMAITMOHHON OE30ITaCHOCTH.

[IpenoTBpanieHne HECAHKIMOHUPOBAHHOTO JIOCTYNa K JUYHOM KOH(MUICHIIMATLHON
uH(poOpMalliK, XpaHsALlecs Ha NEpPCOHATIBHOM KOMIIBIOTEPE, MOOWIBHBIX YCTpPOMCTBaXx.
BpenonocHoe mnporpaMMHoe oOecriedyeHHe U CrocoObl OOpbOBI C HUM. AHTHUBUDPYCHBIC
nporpaMmmel. Opranu3anus TUYHOTO apxuBa nHpopmaruu. Pesepsroe konupoBanue. [laponsHas
3alUTa apXuBa.

[IudpoBanune nanubix. CuMMmeTpuuHble W HecuMMeTpuuHble mudpel. [udper mpocroit
3amensl. [udp Lesaps. [Ludp Buxenepa. Anroputm mudpoBanus RSA.

Teopernueckne 0CHOBbI HHPOPMATHKH

WUndopmanus, gannsle u 3HaHus. MHQOpMalMoHHbIe MPOLECCHl B MPHUPOJAE, TEXHUKE U
oOmiecTse.

HemnpepbiBHBIE W AUCKPETHBIE BETUYMHBI U CUTHAJbl. HeoOXOAMMOCTh MUCKpETH3AIUN
uH(OpMaLny, IpeTHa3HaYeHHON IS XpaHeHus, epeaadd 1 00paboTKH B IU(PPOBBIX CUCTEMAX.

JlBonuHoe koaupoBaHue. PaBHOMEpHbIE M HEpaBHOMEpPHbIE KOJAblL. JlekoaupoBaHue
COOOIIEHUH, 3alMCaHHBIX C TOMOIIBIO HEpPaBHOMEPHBIX KonOB. YcnmoBue Pdano. [locTpoeHue
OJIHO3HAYHO JEKOAMPYEMBIX KOAOB C MOMOIIBIO AepeBa. EAMHMIBI M3MEpEeHUs KOJIU4eCTBa
uHpopmanuu. AnpaBUTHBIA MOIXO0/ K OLIEHKE KOJIMYEeCTBA MH(OPMAIIH.

Cucrembl cuucieHusi. Pa3BépHyTas 3amuch LENbIX U JPOOHBIX YHUCEN B MO3UIIMOHHOMN
cucrteMe cuucieHus. CBOWCTBa TO3MIIMOHHOW 3allMCH YHCIIA: KOJIMYECTBO IM(P B 3aIuCH,
IPU3HAK JEJIMMOCTH YMCJIa HA OCHOBAHUE CUCTEMBI CUMCICHHS. AJTOPUTM IEPEBOJA LEIOTr0
ymcia u3 P-nuHOM cucTeMbl CUMCIIEHUS B IECATUUHYIO. AJITOPUTM NIEPEBOJAa KOHEUHOM P-nuHoii
Ipo0U B NECATUYHYIO. AJITOPUTM IEPEBO/A 1IEJIOTO YKcia U3 AECATUYHONW CUCTEMBbI CUUCIICHUS B
P-nunyro. IlepeBon koHEUHOH AecATHYHONW apoOu B P-nunyro. J[BomuHas, BOocbMepuyHas W
[IECTHAIATEpPUYHAS] CUCTEMBI CUHCIICHUS, CBSA3b MEXIYy HUMH. ApudmMeTndeckue omepanuu B
MO3ULIMOHHBIX CHUCTEMax CYHUCICHUS. TpoWuyHas ypaBHOBEIIEHHAs CHUCTEMa CUUCICHUS.
JIBOMYHO-JECATUYHAS CUCTEMA CUUCIICHUS.



Komupoanue TtekcroB. KomupoBka ASCII. OpnobGaiitHple komupoBku. CTaHmapT
UNICODE. Koauposka UTF-8. Omnpenenenue HWHPOPMALMOHHOTO O0BEMA TEKCTOBBIX
COOOIICHUH.

KomupoBanue nzobOpaxkenuii. Onenka nHGOpMaImOHHOTO 00bEMa TpadruecKux JaHHBIX
IpU 3aJaHHBIX pa3pelleHuH W TIyOuMHe KoaupoBaHHs IBeTa. L[BeTroBnle mMopenu. BekrtopHoe
kKoaupoBanue. @opmarel rpadudeckux painos. Tpéxmepnas rpaduka. OpaxranbHas rpaduka.

KomupoBanue 3Byka. OuenHka HH()OpPMAIMOHHOIO 00bEMa 3BYKOBBIX JaHHBIX MpU
3a/IaHHBIX YaCTOTE TUCKPETU3ALNH U Pa3pPsIHOCTH KOJUPOBAHHUSI.

Anrebpa noruku. IloHsTHe BbICKa3biBaHUs. BrpickaszpiBaTenbHble (OPMBI (ITPEAUKATHI).
KBaHTOpHI CyIIecTBOBaHMS U BCEOOIIHOCTH.

Jlornueckue omnepanuu. TaOmuubl ucTuHHOCTH. Jlornyeckue BblpaxkeHus. Jlornyeckue
TokaecTBa. Jloka3zaTenbCTBO JIOTMUECKUX TOXAECTB C MOMOMIbIO TaOMUI] HCTHUHHOCTH.
Jlornueckue onepanuu U ONepaluy HaJl MHOKECTBAMU.

3aKkoHBI anreOpbl JOTMKH. DKBUBAJICHTHBIC MPEOOpa3OBaHUs JIOTHYECKUX BBIPAKCHHA.
Jlornueckue ypaBHEHUs U CUCTEMbI YPaBHCHUM.

Jlornueckue (GyHKIMU. 3aBUCUMOCTb KOJIMYECTBA BO3MOXHBIX JIOTUYECKUX (DYHKIUN OT
KOJIMYECTBAa apryMeHTOB. [loHbIe cCTEMBbI TIOTUYECKUX (PYHKIIUH.

Kanonnueckune ¢opmbl sorndeckux BbipaxeHUd. CoOBEpIICHHbIE TU3IBIOHKTHBHBIE W
KOHBIOHKTUBHBIE HOPMAJIbHBIE (DOPMBI, AITOPUTMBI X TOCTPOCHHUS T10 TA0JIHUIIE UCTUHHOCTH.

Jlornyeckue 3neMeHTBI B cocTaBe KommbloTepa. Tpurrep. Cymmarop. MHoOropa3psaHbii
cymmarop. IlocTpoeHne cxeM Ha JIOTMYECKMX JJIEMEHTAX I10 33JJaHHOMY JIOTHYECKOMY
BBIPAKEHUIO. 3aIIUCh JIOTUUECKOTO BBIPAXKEHHUS 110 JIOTUYECKOU CXEME.

[IpencraBieHue HeabIX YUCEN B TaMATH KOMIIbIOTEPAa. OrpaHUYEHHOCTh JUana3oHa Ynce
NPy OrpaHUYEHUN KoJM4YecTBa paspsanoB. llepenonHenue paspsgHoil ceTku. be33HakoBbie U
3HAKOBBIC IaHHBIC. 3HAKOBBIN OUT. JIBOMYHBIN JOTMOTHUTEIBHBIA KOJI OTPUILIATEIILHBIX YHCET.

[ToOuToBbIe sOrMYeckue omnepanuu. Jlornyeckui, apuPMeTHHYecKUid M IHUKINYECKUN
casury. lllngpoBanue ¢ mOMOIIBI0 TOOUTOBOM orepanuu «uckiovatomee NI ».

[IpencraBnenne BEIIECTBEHHBIX YHCEI B IaMATH KOMIIBIOTEpA. 3Hadamas 4acTb M
MOpsIIOK  ymcnia. Jlnama3oH 3HAYeHWH BEIIECTBEHHBIX uucen. [IpobGnembl  XpaHeHUs
BELIECTBEHHBIX YHCEJ, CBSI3aHHBIE C OrPAaHMYEHHMEM KOJMYECTBA pa3psloB. BrinonHeHue
olepanuii C BEIIECTBEHHBIMHU YUCIIaMH, HAKOTJICHHE OLTMOOK MPU BHIYUCICHHUSX.

AJITOPUTMBI M IPOrPaMMHPOBaHHE

Omnpenenenre BO3MOXHBIX PE3yJIbTaTOB pabOThI MPOCTEHUIINX AJTOPUTMOB YIpPaBIICHUS
UCIIOJIHUTENIIMU W BBIYUCIUTEIBHBIX alropuTMoB. OrmpeneieHUe HUCXOJHBIX JaHHBIX, MpU
KOTOPBIX QJITOPUTM MOXKET JaTh TPeOYyeMbIil pe3ysbTart.

Otanbl pelIeHHs 3a7ad Ha KOMIbIOTepe. MHCTpyMeHTalbHBIE CpPENCTBA: TPAHCIATOP,
oTnaauuK, npodunupoBmMk. Kommunsuuss M uHTeprnpeTanus nporpaMMm. BupryanabHbie
MAaIIUHBI.

WuterpupoBannas cpeaa pa3paboTku. MeToabl oTiagku mporpamm. Mcmoib3oBaHue
TpacCUPOBOYHBIX Tabmwi. OTiagouHblii BeIBOA. [lomraroBoe BBIMOTHEHUE TMPOrpaMMbl. TOUYKH
octaHoBa. [I[pocMOTp 3HaUEHUI TEPEMEHHBIX.

S3pik nporpammupoBanus (Python, Java, C++, C#). Tunbl naHHBIX: IeTOYUCICHHBIE,
BELIECTBEHHbIE, CUMBOJIbHBIE, JJornueckue. BerBnenus. CnoxHble ycnoBus. LIMKIbI C yCIOBHEM.
[ukael o nepemeHHON. B3anmo3aMeHs1€eMOCTh pa3IMUYHbIX BUAOB LIMKJIOB. MIHBApHUAHT LHKIIA.
CocraBiieHHEe LHKIA C UCIIOIb30BAHUEM 3apaHee ONPEAeIEHHOrO HHBApHAaHTA LIMKJIA.



JoxymenTupoBanue mnporpamm. Mcrnonb3oBaHue kommeHTapueB. [loaroroBka onucaHus
IPOTpaMMBbl U HHCTPYKLIMU JIJISI TTOJIb30BATEIS.

AnropuT™Mbl 00pabOTKM HATYpalbHBIX YMCEN, 3alUCAHHBIX B IO3MIMOHHBIX CHCTEMax
CUMCleHHUs: pa30MeHHe 3amucd 4YHclia Ha OTAENbHbIE HU(PHI, HAXO0XKIEHHE CYMMbl U
npou3BeieHUs U(p, HAXOXKICHNE MAaKCUMAITbHOW (MUHHUMAIBHON) ITU(DPHI.

HaxoxxaeHne Bcex mpOCThIX YUCEN B 3aJJaHHOM Auarna3oHe. [IpencraBienue yncia B BUie
Habopa MPOCTHIX COMHOXKHUTENEH. ANTOPUTM OBICTPOTrO BO3BENICHHS B CTETICHb.

O6paboTka JaHHBIX, XpaHAMUXCs B (ainax. TekcToBble U nBoUYHbIE (aitnbl. DaitioBbie
nepemeHHbIe ((aitsioBbie ykazarenu). Utenue u3 daitna. 3anuce B daii.

Pazbuenue 3amaun Ha momzanaun. [logmporpammel (mpouenypsl u GyHKIUHN). Pexypcus.
PexypcuBuble 00bekThl ((ppakTansl). PekypcuBHble mpoueaypbl U ¢yHkiuu. Mcrnonb3oBaHue
CTeKa JJIsl OpraHu3alii PEKYPCHUBHBIX BHI30BOB.

Hcnonb3oBaHne CTaHAAPTHOW OMOJMOTEKM s3bIKa MporpaMmMupoBaHusd. lloakmrodeHue
OMOIMOTEK MOAIPOTpaMM CTOPOHHUX Mpou3BoxuTeNneil. MOIYNbHBIM TPUHIUI TOCTPOCHHUS
POTPaMM.

Yucnennsie Metonbl. TouHoe u mpuOMMKEHHOE pelieHus 3a7add. YHucIeHHbIE METOJIbI
pelleHus YypaBHEHM: MeToa mepedopa, METOA MOJOBMHHOTO jeneHus. [lpubGmmxénHoe
BBIYMCIICHUE JUTMH KPUBBIX. Bhuncienue miomanei Guryp ¢ moMoIbio YUCICHHBIX METOOB
(MeTo MPSIMOYTOJIBHUKOB, MeTO Tpanenuii). Ilonck Makcumyma (MUHUMYMa) (QYHKIIUN OTHON
MEPEMEHHOI METO0M IOJIOBUHHOTO JICJICHUSI.

OO6paboTka CUMBOJIBHBIX JaHHBIX. BcTpoeHHbIe (DYHKIIMM S3bIKa MPOrPaMMHUPOBAHUS IS
00pabOTKH CHMBOJIBHBIX CTPOK. AJTOPUTMBI OOpaOOTKM CHMBOJIBHBIX CTPOK: TOACYET
KOJINYECTBA MOSIBICHUI CHMBOJIa B CTpOKe, pa30MEeHHE CTPOKM Ha CJIOBa MO TMPOOEIbHBIM
CHMBOJIaM, TOMCK IIOJCTPOKHA BHYTPH JaHHOW CTPOKHM, 3aME€Ha HAWJACHHOW MOJCTPOKH Ha
Ipyryio cTpoky. ['eHepalius Bcex cloB B HEKOTOPOM aidaBUTE, yIOBIECTBOPSIOMIMX 3aJaHHBIM
orpannueHusiM. [Ipeobpa3zoBaHue 4ncia B CHMBOJIBHYIO CTPOKY M 00paTHO.

MaccuBbl M TOCIEIOBAaTEILHOCTH YHuceNl. Bbruncienne o0OOIMIEHHBIX XapaKTEPUCTUK
3JIEMEHTOB MaccuBa WJIM YKCJIOBOM TMOCJIEI0BATEILHOCTH (CyMMBI, NMPOU3BEICHUS, CPEIHErO
apuQMeTUYECKOro, MUHUMAJIBHOIO M MAaKCHUMAJIbHOTO 3JEMEHTOB, KOJMYECTBa 3JEMEHTOB,
YJIOBJICTBOPSIOIINX 33/IaHHOMY YCIIOBHIO). JINHEHHBIN MOMCK 3aJaHHOTO 3HAYEHHSI B MACCHBE.

CoptupoBka ogHOMepHOro Maccupa. [IpocTelie METOABI COPTHPOBKU (METOJI ITy3bIpbKa,
METO/]I BEIOOpa, cOpTHpOBKa BcTaBkamu). CopTupoBka ciusiHueM. bricTpasi copTupoBka MaccuBa
(amroput™ QuickSort). JIBOWYHBINM MOUCK B OTCOPTHPOBAHHOM MAaCCHBE.

JIByMepHbIe MacCHBBI (MaTpHIlbl). AJTOPUTMBI OOpPaOOTKH JIBYMEPHBIX MAaCCHBOB:
3aroJIHEHHE JBYMEPHOIO YHCIOBOTO MAacCHBa IO 3aJaHHBIM IPaBWJIaM, TOUCK JJIEMEHTa B
JBYMEPHOM MAacCHBE, BHIYMCICHUE MaKCUMyMa (MUHUMYMa) U CyMMBI 3JIEMEHTOB JIBYMEPHOIO
MaccHBa, IEPECTAaHOBKA CTPOK U CTOJIOIOB IBYMEPHOI'O MacCHBa.

HNHpopmManoHHBIE TEXHOJIOTHH

TexcroBeiii mponeccop. PenaktupoBanue u ¢popmaruposanue. [Ipoepka opdorpaduu u
rpamMMatuku. CpeicTBa IMOMCKAa M aBTO3aMEHBI B TEKCTOBOM Ipoleccope. Mcrmosb3oBaHue
ctusied. CTpyKTypUpOBAHHBIE TEKCTOBBbIE NOKYMEHThL. CHOCKH, oryiaBieHue. KosnexkTuBHas
pabota ¢ mrokymeHTamMu. THCTpYMEHTHI pelieH3UpOBaHMs B TEKCTOBBIX Mporeccopax. O6iauynble
cepBuchl. JlenoBas mepenucka. Pedepar. IIpaBuna nuTHpOBaHUS MCTOYHUKOB U O(POPMIICHUS
oubmorpaduaeckux ccpiiok. OopmieHre crucka JUuTepaTypbl. 3HAKOMCTBO C KOMITBIOTEPHOM
BEPCTKOM TekcTa. TexHuueckue cpeAcTBa BBoJa TekcTa. Crnenuanu3upoBaHHBIE CPEICTBa
pEeNaKkTUPOBAHUS MaTEMATUYECKHX TEKCTOB.



Anamu3  nmaHHbIX. OCHOBHBIE  3a/auyd  aHalIW3a  JAHHBIX:  I[POTHO3MPOBAHHUE,
KJIaccuuKkanus, KiacTepusalus, aHaiuu3 OTKIOHeHuil. IlocienoBarenbHOCTh pelIeHus 3a1au
aHaJIM3a JaHHBIX: cOOp MEePBUYHBIX JAHHBIX, OYUCTKA M OLIEHKA KA4eCTBA JIAHHBIX, BEIOOD H/MIIN
MOCTPOCHHUE MOJENHU, MpeoOpa3oBaHUE [AHHBIX, BU3YyalM3alUs HJaHHBIX, HHTEPIpETarus
pe3ynbraroB. [IporpaMMHbIe cpefcTBa U MHTEPHET-CEPBUCHI I 00pabOTKU U MpenCTaBICHUS
naHHbIX. bonpime nanapie. MammHHOe oOydeHue. MIHTeIUIeKTyanbHbINH aHAIN3 TAaHHBIX.

AHau3 JaHHBIX C TOMOIIBIO 3JEKTPOHHBIX TaOnuIl. BblynMcieHHe CyMMBbl, CpEIHEro
apudMeTHIecKoro, HauOoybmiero (HAUMEHBIIEro) 3HA4YCHUs JAWana3oHa. BeaucieHue
Kod(uImeHTa KOpPpeIsuu IBYX psoB JaHHBIX. [locTpoeHue cronOuaThiX, JUHEHYATHIX U
KpyroBeIx auarpamm. [loctpoenue rpadukos ¢pynkuuii. [logbop nuHuM TpeHaa, peuieHue 3agay
IIPOrHO3UPOBAHUS.

YuciieHHOE pellieHrne YpaBHEHHM C MOMOIIBI0 Toxdopa mapamerpa. OnTuMuzaius Kak
MOMCK HAWIy4llero pelleHus B 3aJaHHbIX ycioBusx. lleneBas ¢yHKuMsA, orpaHMYEHUS.
JlokanbpHbIE W TJIOOATBHBIM MUHMMYMBI LieneBoi (yHkiuu. Pemenue 3amad onTUMHU3AIMM C
MIOMOIIBIO AJIEKTPOHHBIX TAOIIHII.

11 KUIIACC

Teopernueckne 0CHOBbI HHPOPMATHKH

Teopernueckne MOAXOIbI K OIEHKE KOJIMYECTBA HH(POpPMALUHU. 3aKOH aJAMTHBHOCTU
nHpopmanuu. Popmyna Xaprau. Madopmarus u BepositHocTh. Popmyna [llenHoHa.

AnroputMmbl cxatus daHHbBIX. Anroput™ RLE. Anroputm Xaddmana. Anroputm LZW.
ANTOPUTMBI CKATHUS JAaHHBIX C TOTEPSIMH. YMEHBIICHHE TIyOMHBI KOJWPOBAHUS IIBETA.
OcHoBHble uaen anroputmos cxatus JPEG, MP3.

CkopocTh mepenaud JaHHBIX. 3aBUCHMOCTh BpEMEHH Ieperadd OT HWH(OPMaluOHHOTO
00béMa MaHHBIX M XapaKTEPUCTHK KaHalla CBs3U. [IpUyMHBI BO3HUKHOBEHHUS OIMIMOOK MpuU
nepenave JaHHbIX. Kobl, TO3BONAIOME OOHAPYKUBATh U UCIIPABIIATH OMTUOKHU, BOZHUKAIOIINE
npu nepenadye naHHbIX. PaccrosHue Xsmmunra. KomupoBanue ¢ moBTropeHueMm O0uToB. Koswl
X3MMHMHTa.

Cuctembl. KoMMOHEHTBI CHCTEMBI W HX B3auMmojaelcTBue. CuCTEeMHBIN A(DPeEKT.
VYnpasienue Kkak UHPOpMauoHHbIN nporiecc. OOpaTHast CBA3b.

Monenn u  MmoxenupoBanue. lLlens  mopenupoBanus. COOTBETCTBHE — MOJIENH
MOJIETIUPYEMOMY OOBEKTY WIJIM IpOILecCcy, Leau MojaenupoBaHus. dopManu3anus MpUKIaIHbIX
3ajad.

[IpencraBnenue pe3ynbTaTOB MOACITUPOBAHUS B BHUJAC, YAOOHOM JUIsl BOCIPHUSATHS
yenoBekoM. [ paduueckoe nmpeacTaBieHne JaHHBIX (CXeMBbI, TAOJHUIIbI, TPadUKH).

I'padpr. OcHoBHble MoOHsATHS. Buabel rpado. Omnucanue rpadoB ¢ MOMOIIBIO MAaTPHIL
CMEXHOCTH, BECOBBIX MAaTpHIl, CIHCKOB CMEXKHOCTH. PellleHune aaropuTMHUYecKux 3ajad,
CBSI3aHHBIX C aHaIM30M TpadoB (MOCTPOCHHE ONTUMAIBHOIO IMYTH MEXIY BepIIMHAMH Tpada,
ONpeNIeJICHUE KOJIMYECTBA pA3JIMYHBIX MyTeH MeXAy BepIIMHAMU OPUEHTHUPOBAHHOIO
AIUKJINYECKOro rpada).

HepeBws. bunapnoe nepeo. JlepeBbs nmoucka. CriocoObl 00xoma aepeBa. [IpencraBnenue
apu(MeTHUECKUX BBIpAXEHUH B BHJAE JAepeBa. JMCKpETHBIE WUIPHI JBYX HMIPOKOB C IOJIHOM
uHpopmanueii. [locTpoenne nepeBa mepedbopa BapHAHTOB, OMMCAHUE CTPATETHU UIPHl B
TabnnyHON hopme. BBIMTphILIHbIE U MPOUTPHILIHBIE TTO3UIMH. BHIUTPHIIIHBIE CTPATETHH.



CpeactBa  uckyccTBeHHOro wuHTeisiekTta. CepBHCHl  MalIMHHOTO  TepeBofa U
pacnio3HaBaHUs yCTHOU peun. KorautuBHbie cepBuchl. MaeHTUHUKAINS U TIOUCK U300paKeHUH,
pacniozHaBanue Jmn. CamooOywaromuecsi cuCTeMbl. VICKYCCTBEHHBIH  HMHTEIJICKT B
KOMIIBIOTEPHBIX HUrpax. Mcrmonb3oBaHHe METOJ0B MCKYCCTBEHHOIO MHTEIJIEKTa B O0y4aromux
cuctemax. Mcnonbp3oBaHue METO/I0B UCKYCCTBEHHOIO MHTEIIEKTa B poOoToTexHuke. HTepHeT
Bellel. [lepcriekTuBel pa3BUTHA KOMIIBIOTEPHBIX MHTEILIEKTYaIbHBIX cucTeM. HelipoHHbIE ceTu.

AJITOPUTMBI M IPOTPAMMUPOBAHHE

dopmanuzanusa NOHATUS ainroputMma. MammHa TelopuHTra Kak yHUBEpcCalbHash MOJENb
Beluncienuil. Teauc Yépua—Twropunra.

OrneHka CIOXHOCTH BBIYMCICHUN. Bpems paGoTbl m 00BEM HCIONB3yeMON HaMsTH, MX
3aBUCUMOCTb OT pa3Mepa HUCXOOHBIX JaHHbIX. OLeHKa acHUMITOTHYECKOH CIIOKHOCTH
ITOPUTMOB. AJITOPUTMBI TTOJTMHOMHAIBHOU cloKHOCTH. [lepebopHbie amroputmel. [Tpumepst
Pa3IUYHBIX aJITOPUTMOB PEIICHHs OAHON 3a]]aui, KOTOPbIE UMEIOT PA3JINYHYIO CIOXKHOCTb.

[louck npocTBIX uYMcen B 33JaHHOM JMAla30HE C IIOMOIIBK AJITOPUTMA «PELIETO
Oparocdenar.

MHoropa3psiiHble IeNIble YUCIa, 3aJa4i JUITMHHON apu(METHKU.

CrnoBapu (accolMaTHBHBIE MAacCHBBI, OTOOpakeHus). Xomi-tabmunbl. I[loctpoeHue
an(aBUTHO-4aCTOTHOTO CJIOBAPS JIJIS 33JaHHOTO TEKCTA.

Creku. AHanu3 MpaBUIBLHOCTH CKOOOYHOTO BbIpakeHus. Boruncienue apupmMeTndeckoro
BBIPKEHHMSI, 3aITMCAHHOTO B MTOCT(HUKCHON (opMme.

Ouepenu. Vcnonb3oBaHue ouepenu A1 BpEMEHHOTO XpaHEHUs JaHHbIX.

Anroputmbl Ha rpadax. IlocTpoeHne MHUHUMAIBHOTO OCTOBHOTO JiepeBa B3BEILIEHHOTO
CBSI3HOTO HEOPHUEHTHPOBAHHOTO Tpada. KonmuecTBO pa3NmMyHBIX IMyTe MEXIy BEpIIMHAMU
OPHUEHTHPOBAHHOTO alIUKJIMYECKOro rpada. Anroputm J{eHKCTphl.

HepeBbs. Peanuzanusi nepeBa ¢ MOMOIIBIO CCBIOYHBIX CTPYKTYp. JIBonuHbIe (OMHApHBIC)
nepeBbsi. [locTpoeHue nepeBa Ui 3aJaHHOTO apuU(pMETHUYECKOrO BbIpakeHUs. PexypcuBHBIE
aIropuTMbI 00x0a nepeBa. Mcnonb30BaHue CTeKa U ouepean it 00X0/1a AepeBa.

Jlunamuueckoe NIpOrpaMMHUpPOBAaHHME KaK METOJ pELIeHUs 3aJad ¢ COXpaHEHUEM
MPOMEXKYTOUHBIX  PE3yJlbTaTOB.  3ajaud, pelaeMble €  TMOMOUIBI0  JUHAMHYECKOIO
MPOrPaMMHUPOBAHUS: BBIYHCICHUE PEKYPCUBHBIX (DYHKIHMA, MOACYET KOTUYECTBA BapHAHTOB,
3a/1a4d ONTUMU3ALIIH.

[TonsitTue 00 OOBEKTHO-OPUEHTUPOBAHHOM MporpaMMUpoBaHUU. OOBEKTBI M KIIACCHI.
CgoiicTBa 1 MeTO/1bI 00beKTOB. OOBEKTHO-OPHUEHTHUPOBAHHBIN aHamu3. PazpaboTka mporpamMm Ha
OCHOBE 00BEKTHO-OPHEHTUPOBAHHOTO 1oAX0aa. HKancymsinuus, HacjaeI0BaHue, MOJIUMOpPU3M.

Cpenpl ObicTpoii pa3zpabotku mporpamm. [IpoekTupoBanue uHTEpdeiica Mmonbp30BaTENs.
Hcnonb30BaHre TOTOBBIX YIPABIsEMbIX 2JIEMEHTOB JIJIsl IOCTPOEHUsl uHTepderica.

00630p s3bIKOB TporpamMmupoBanus. [lonstue o mapaaurmax nporpaMMHUpPOBAHHUSL.

HNupopmManoHHBIE TEXHOJIOTHH

Ortanbl  KOMIIBIOTEPHO-MAaTEMAaTUYECKOTO0  MOJICJIMPOBAHMS:  MOCTAaHOBKAa  3aJlayw,
pa3paboTka MOJIENH, TECTUPOBAHUE MOJIENH, KOMIIBIOTEPHBIN IKCIIEPUMEHT, aHAJIU3 PE3YJIbTaTOB
MOJIETUPOBAHUSI.

Huckperuszanusi Mpud MaTEMaTUYECKOM MOJCIMPOBAHUM HEMPEPBHIBHBIX MPOLIECCOB.
MopnenupoBanue JBWKeHHS. MojenupoBaHue OHOJIOTHYECKHX CHCTEM. MaTeMaTudeckue
MOJIEIN B 9KOHOMUKE. BpIunciuTenbHble SKCIIEPUMEHTHI ¢ MOJIETISIMU.



O6paboTka pe3yabTaTOB JKCIEepuMeHTa. MeToa HauMeHbIIUX KBaaparoB. OIleHKa
YHCIIOBBIX MTAPaMETPOB MOACIUPYEMbIX 00BEKTOB U TIPOIECCOB. BoccTaHOBIEHNE 3aBUCUMOCTEH
10 pe3yJbTaTaM HKCIIEPUMEHTA.

BepostHoctaeie Mozenu. Mertoael Monte-Kapno. MmuTauroHHoe MOAEIHpOBaHUE.
CucreMbl MaccoBOT0 00CTyKUBaHUS.

Tabnuunbple (pensiuoHHBIE) 0a3bl JaHHBIX. Tabnmuia — mMpeacTaBlIeHHE CBEACHHA 00
OOHOTHIHBIX 00BekTax. [lome, 3ammch. Kimrou tabmuipel. Pabora ¢ roroBoi 0a30il IaHHBIX.
3anonHenue 6a3bl naHHbIX. [lonck, copTupoBKa M GUIBTpPAIMs JAaHHBIX. 3alIpOChl Ha BBIOOPKY
JAHHBIX. 3aIPOCHI C MapaMeTpaMu. Beraucsemsle noss B 3anpocax.

MHuoroTtabnuunbie 06a3bl JaHHBIX. THIBI CBs3ed Mexay TaOnuiamu. BHEmHUN KiTod.
[enocTHOCTH 6a3bl NaHHBIX. 3aTPOCHI K MHOTOTA0IWYHBIM 0a3aM TaHHBIX.

Nurtepuer-npunoxenus. [losTue o cepBepHON M KIMEHTCKOW YacTAx caiTa. TeXHOIorus
KJIMEHT — cepBep», e€ NTocTOMHCTBA U HepocTaTKu. OcHOBHI si3pika HTML 1 kackagHbIx TaOIHII
ctuieit (CSS). Cuenapuu Ha si3bike JavaScript. @opmbl Ha BeO-CTpaHHUIIE.

Pa3merenne BeO-caiiToB. Yciryra XocTuHra. 3arpyska (aiiyioB Ha CaiT.

BBon m300pakeHMI ¢ MCTOJb30BaHUEM PA3JIMYHBIX HMU(PPOBBIX YCTPOHCTB (LUGPOBBIX
dboToanmaparoB ¥ MHUKPOCKOIIOB, BUJICOKaMEp, CKAHEPOB U APYTUX YCTpoucTB). I'paduaeckuit
penaktop. Pazpemenne. KagpupoBanue. Hcenpasnenue mnepcnektuBbl. [ucTorpamma.
Koppekmus ypoBHelt, koppekuus 1Bera. OOeclBeYMBaHUE IBETHBIX H300pakeHUH. Perymib.
Pa6ota ¢ o6mactsimu. OWIBTPHIL.

MHuorocnoitasie n300pakeHnus. TexcroBeie cion. Macka cnos. Kananel. CoxpaHeHue
BbIIeTIeHHOW oOmactu. [loaroroBka wiumocTpanuii  ansi  BeO-caiiToB.  AHMMHpPOBaHHBIC
U300paskeHMsL.

Bekropnas rpaduka. IlpumutuBel. M3meHeHue mopsiika 3JIEMEHTOB. BrlpaBHUBaHUE,
pacnpenenenune. ['pynnupoBka. Kpusbie. @opMarbl BEKTOPHBIX PUCYHKOB. Vcmonb3oBaHue
KOHTYpOB. BekTropu3anus pacTpoBBIX H300paskeHHI.

[IpyuHUIUNIBI TOCTPOEHUSI U PENAKTUPOBAHUS TPEXMEPHBIX Mojeneil. CeTouHble MOEIH.
Marepuanbl. MonenupoBaHue HMCTOYHUKOB OCBelleHWs. Kamepbl. AQAUTHBHBIE TEXHOJOTHH
(3D-mipunTepsl). [loHsATHE O BUPTYAIBHON PEATBHOCTH U JIOTIOJTHEHHON PEAIbHOCTH.

[INTAHUPYEMBIE PE3VJIBTATEI OCBOEHUA [NPOT'PAMMBbI 3(0)
MH®OPMATHUKE (YIJIYBJIEHHBIM YPOBEHB) HA YPOBHE CPEJHEIO OBIIEIO
OBPA30OBAHUAA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE PpEe3yNbTAaThl OTPAXKAIOT TOTOBHOCTH M CIIOCOOHOCTH OOy4aromIUXCs
PYKOBOJACTBOBAThCA  C(HOPMUPOBAHHOW  BHYTPEHHEH  TO3WIMEH  JMYHOCTH, CHCTEMOM
[IEHHOCTHBIX ~ OPUEHTAIlMi, TO3UTUBHBIX BHYTPEHHHX YOEXKICHUN, COOTBETCTBYIOIINX
TPaIULIMOHHBIM IIEHHOCTSIM POCCHUUCKOTO OOIIECTBa, PACIIUPEHUE )KMU3HEHHOTO OIBITa U OIbITa
NEeSATeNIbHOCTH B TpOIlecce peaju3aluu CpeACTBaMHU y4eOHOro MpeaMeTa OCHOBHBIX
HaIlpaBJICHUN BOCIIUTATEIbHOMN 1E€ATEIBHOCTH.

B pesynbrare uzydeHuss MHPOPMATUKU Ha YpOBHE CpenHEro oodmiero oOpa3oBaHUS Yy
oOyugatomerocst 0yayT chopMUPOBAHBI CIIEAYIONINE IMYHOCTHBIE PE3YIbTAThI:

1) rpa:knaHCcKOro BOCIMTAHUSA:



OCO3HAHHE CBOMX KOHCTUTYLIMOHHBIX TMpaB M 0OsS3aHHOCTEH, yBaXKEHHME 3aKOHA W
MPaBOMOPSANIKA, COOIOJCHHE OCHOBOIIOJIATAIOMIMX HOPM HMHGPOPMAIMOHHOTO TIpaBa U
UH(POPMALIMOHHOM 6€30MacHOCTH;

TOTOBHOCTb MPOTHUBOCTOSITH HJEOJIOTUU OSKCTPEMH3Ma, HallMOHAIW3Ma, KceHo(oOuw,
JUCKPUMHUHALIMM TI0 COIMAJIbHBIM, PEIUTHO3HBIM, PAacOBbIM, HAIMOHAJIBHBIM TpPU3HAKAM B
BUPTYaIHHOM IIPOCTPAHCTBE;

2) IaTPHOTHYECKOT0 BOCIIUTAHUS:

[IEHHOCTHOE OTHOILIEHHWE K MCTOPUYECKOMY Hacjenuio, NocTiwxkeHusM Poccun B Hayke,
UCKYCCTBE, TEXHOJIOTHSIX, TOHUMaHHEe 3Ha4YeHUs HH(POPMATUKM KaK HAyKd B KHU3HU
COBPEMEHHOTO 00IIEeCTBa;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

c(OpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMUS, STUUECKOTO TIOBE/ICHUS;

CIIOCOOHOCTH OLICHMBATh CUTYAllMI0 M MPUHUMATh OCO3HAHHBIEC PEIICHUS, OPUEHTUPYACH
Ha MOPaJIbHO-HPABCTBEHHBIC HOPMBI M IICHHOCTH, B TOM 4HCIIe B ceTH VHTepHeT;

4) 3cTeTHYEeCKOro BOCIMTAHMSI:

JCTETHYECKOE OTHOIICHHWE K MHpPY, BKJIIOYas 3CTETUKY HAyYHOTO M TEXHUYECKOTO
TBOPYECTBA;

CIIOCOOHOCTH BOCIIPUHUMATh Pa3IMYHbIC BUBI UCKYCCTBA, B TOM YHCIIE OCHOBAaHHOTO Ha
UCIIOJIb30BaHUY MH(POPMAITMOHHBIX TEXHOJIOTHIA,

5) puznveckoro BOCIUTAHUSA:

c(hOpMUPOBAHHOCTh 3/I0POBOTO W 0Oe3omacHoro oOpa3a >KH3HHU, OTBETCTBEHHOTO
OTHOILIEHHS K CBOEMY 3/I0pOBBIO, B TOM YHCJE 3a CUET cOOMIoZeHnus TpeOoBaHUN Oe30macHOM
OKCIUTyaTaIlMi CPEACTB HH(POPMAIIMOHHBIX 1 KOMMYHUKAIIMOHHBIX TEXHOJIOTHH;

6) TPy10BOT0 BOCIIUTAHMS:

TOTOBHOCTb K aKTUBHOM AESITEIbHOCTH TEXHOJIOTHUECKON U COIMAIbHOMN HANPaBICHHOCTH,
CIIOCOOHOCTh ~ WHUIIMUPOBATh, IUIAHUPOBATH H  CAMOCTOSTENHHO  BBITIONHATH  TaKYIO
NESTEIbHOCTD;

uHTEepec K cepam mpodeccHoHaTbHON NESITeTbHOCTH, CBSI3aHHBIM C WH()OPMATHUKOM,
IPOrpaMMUPOBAHUEM U HH(POPMAIMOHHBIMH TEXHOJIOTUSAMU, OCHOBAHHBIMH Ha JOCTHKEHMSIX
HayK WHGOPMATUKH M HAYYHO-TEXHUYECKOTO MpPOrpecca, yMEHHE COBEpIIaTh OCO3HAHHBIN
BBIOOD Oyaymieit mpodecCuu 1 peain30BbhIBaTH COOCTBEHHBIC )KH3HEHHBIC TUTAHBI;

TOTOBHOCTh U CIHOCOOHOCTh K OOpa30BaHMIO M CaMOOOpA30BaHHUIO HA MPOTSHKEHUU BCEH
KU3HU;

7) 3K0JIOrHYeCKOr0 BOCTIMTAHUS

OCO3HaHHE TII00ATLHOTO XapaKTepa SKOJOTHIYECKHX MPOOJIeM U IMMyTeH UX PEIICHUS, B TOM
yHclie ¢ y4ETOM BO3MOXKHOCTEH HH(POPMAIMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJIOTHIA;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YpPOBHIO
pPa3BUTHUS HAYKH, JOCTHIKCHHSIM HAYYHO-TEXHUYECKOTO MPOTpecca W OOIIEeCTBEHHON MpPaKTHKH,
3a CU€T TMOHUMAHUS pOJM HHPOPMAIMOHHBIX PECcypcoB, HMH(OPMALKUOHHBIX IPOLECCOB U
WH()OPMAITMOHHBIX TEXHOJOTHUH B YCIOBUSX HU(POBOI TpaHchopManuu MHOTHX chep KU3HU
COBPEMEHHOTO 00IIeCTBa;

OCO3HaHHE IICHHOCTH HAyYHOH NeATEThbHOCTH, TOTOBHOCTh OCYIIECTBISTH MPOCKTHYIO U
HCCJIEIOBATEIbCKYIO ACSITEIbHOCTh HHIUBUIYAIbHO U B TPYIIIIE.



B nponecce OOCTMXKEHMS JUYHOCTHBIX pE3yJbTaTOB OCBOEHUS MPOrPaMMBI 10
uHpopMaTUKe Yy  OOYYArOIIMXCS  COBEPIICHCTBYETCS  OMOIIMOHATIBHBIA  HMHTEJUIEKT,
MPEeIoIararoInii ¢chOPMUPOBAHHOCTE:

CaMOpETYJIMPOBAHUS, BKJIFOYAOLIET O CaMOKOHTPOJIb, yMEHUE MIPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IIOBEJIEHUE, CIOCOOHOCTh aJanTHPOBAaTHCS K SMOIMOHAIbHBIM
WU3MEHEHUSM U TPOSBISATH THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMM, BKJIIOYAIOUIEH CTpEeMJICHHE K JOCTHXKCHHMIO LIEM U YCHexy,
ONTUMU3M, HHULIMATUBHOCTh, YMEHUE JEHCTBOBATh, NCXO/IsSl U3 CBOMX BO3MOKHOCTEH;

SMIATHH, BKIIOYAIOLIEH CIOCOOHOCTh MOHMMATh SMOLIMOHAIBHOE COCTOSHHE ApPYTuX,
YUUTHIBAaTh €r0 TMPH OCYIIECTBICHHH KOMMYHHUKAIMU, CIIOCOOHOCTH K COYYBCTBUIO U
CONEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTH BBICTPAaWBATh OTHOUIEHHS C IPYTHMMHU
JIOJbMH, 3a00TUTHCSI, IPOSBIISATH UHTEPEC U pa3peliaTh KOH(IUKTHL

METANPEIMETHBIE PE3YJIbTATBI

B pesynbrare m3ydeHuss mHOOpPMATUKH Ha YPOBHE CpEIHEro OOIIEro oOpa3oBaHUS Y
obOyyvaromerocss OyayT copMUpOBaHBI MeETalpeAMETHBIE PE3YJIbTAaThl, OTpPAXCHHBIC B
YHHUBEPCAJIbHBIX y4eOHBIX NEHCTBUSAX, a MMEHHO — IO3HABaTeIbHbIC YHUBEPCAJIbHBIC yueOHbIE
NeHcTBUS, KOMMYHHKATHBHBIC  yHUBEpCalbHble  y4eOHbIE  JICHCTBUS,  PETYJISATHBHBIC
YHUBEPCAJIbHbIE YUCOHBIC IEHCTBHSI, COBMECTHAS JCSITEIBHOCTD.

Ilo3naBaTe/bHBbIE YHHBeEPCcAIbHbIE YUeOHbIe 1eiCTBUS

1) 6a3oBble JIOTHYeCKHeE TeCTBUS:

CaMOCTOSTENbHO (OPMYJIUPOBaTh M aKTyaJu3WpOBaTh MpoOJeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK WJIM OCHOBAHMS JUJIsl CPAaBHEHMS, KJIacCHU(PUKaIUN
1 0000IIIEHH;

OTIPENIETIATh 1EU JACSITSIBHOCTH, 33/1aBaTh MapaMeTPhbl U KPUTEPUU UX JTOCTHIKEHUS,

BBISIBIIATH 3aKOHOMEPHOCTH Y TIPOTHBOPEUHS B PAaCCMaTPUBAEMBIX SBICHUSIX;

pa3pabarbIBaTh IUIAH PELICHUs MPOOJIEMBI C YIETOM aHAN3a UMEIOIINUXCSI MaTepHaIbHBIX
1 HEMATEPHUAIbHBIX PECYPCOB;

BHOCHUTh KOPPEKTHBBI B JIEATECIBHOCTh, OIEHWBATh COOTBETCTBHE PE3YJIbTATOB IIEIISM,
OIICHUBATh PUCKH MOCJICACTBUH ACATEIHHOCTH;

KOOPJIMHUPOBATh U BBITONHATH PA0OTy B YCIOBUAX PEAIBHOT0, BHUPTYAIbHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

paSBHBaTB eraTI/IBHOC MBIIIIJICHUC HpI/I peH_IeHI/II/I JKN3HCHHBIX HpOGHGM.

2) 0a3oBbIe HCCJIeN0BaTEIbCKHE 1eHCTBHS:

BJIAJICTh HABBIKAMHU Y4€OHO-HCCIICIOBATEIHCKON M MPOCKTHOM NEATETLHOCTH, HaBBIKAMHU
paspelnieHus mpodieM, CIOCOOHOCTHI0O M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY TIOMCKY METO/OB
pGI_HeHI/IH HpaKTI/I‘IeCKI/IX 3ajJa4, HpI/IMeHeHI/IIO pa3quHbe MCTOAOB IIO3HAHUA,

OCYIIECTBIISATh Pa3IMYHBIC BHUIBI JEATCILHOCTH IO TOJYYEHHUIO HOBOTO 3HAHMS, €T0
WHTEPIPETAINH, MPeoOpa3oBaHUI0 U NMPUMEHECHHUIO B PA3JIUYHBIX yUEOHBIX CHUTYaIUSX, B TOM
YUCJe HpI/I CO3JaHUN y‘-IGGHBIX 1 COIIMAJIBHBIX HpOCKTOB;

(dbopMHpOBaTh HAYYHBIA THIT MBIIUICHHS, BIaJETh HAYYHON TEPMUHOJIOTHEN, KIIIOUEBBIMU
MIOHATHAMH U METOIAMHU;



CTaBUTh W (OPMYIUPOBATH COOCTBEHHBIE 3a7a4yl B 0Opa30BATEIbHOU ACATEIHHOCTH W
KU3HCHHBIX CHTYaIHSIX;

BBISABIISATh TPUYMHHO-CIICACTBEHHBIE CBS3M M aKTyalM3HpOBAaTh 3ajady, BBIJBUTATh
THIOTe3y €€ pelleHus, HaXOAWTh AapTYMEHTHI JUIsl JI0Ka3aTelbCTBa CBOMX YTBEPXKICHUH,
3aJ1aBaTh MapaMeTPbl U KPUTEPUU PEIICHUS;

aHATM3UPOBaTh IMOJNIYYCHHBIE B XOJE€ pEIICHHs 3aJaud pPe3yJbTaThl, KPUTHYECKU
OLIGHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIOBUSX;

JIaBaTh OIIEHKY HOBBIM CHTYAIIUsIM, OLEHHUBATH IPUOOPETEHHBIN OIBIT;

OCYIIECTBIISATh IICJICHANIPABICHHBIN IOMCK IMEPEHOCAa CPEICTB U CIIOCOOOB ICHCTBUS B
po(hecCHOHATLHYIO CPey;

yMeTh TEpEeHOCUTh 3HAHMA B I[O3HABATENbHYI0 M  IPAKTHUYECKyI0  00JacTu
KHU3HEICATEILHOCTH;

yYMETh HHTETPUPOBATh 3HAHUS M3 Pa3HBIX MPEJAMETHBIX 00IacTeH;

BBIJIBUTATh HOBBIE WJEH, MNpPEUIaraTh OPUTMHAIBHBIC MOJAXOAbI U PEUICHHS, CTaBUTh
npoOJIeMbl U 33]]auu, TOMyCKAIOIIUE aJbTEePHATUBHBIC PELICHHUS.

3) pabora ¢ undgopmanmei:

BJIAJCTh HABBIKAMU TIOJTYYCHUS WH(POpPMAIMM W3 MCTOYHUKOB pa3HBIX THUIIOB,
CaMOCTOSITENIFHO ~ OCYILECTBIISATh  MOUCK, aHAJIU3, CHCTEMATU3ALUI0 M HHTEPIPETALHUIO
UH(OPMALIUU Pa3IMYHBIX BUJOB U (OPM IpE/ICTABICHHUS;

CO3/1aBaTh TEKCTHI B PA3IMYHBIX (popMaTax ¢ y4éTOM Ha3HAYCHUSI HHPOPMAIIUHU U IIEJICBOH
ayJUTOPUH, BBIOHPAsi ONTHMATBHYIO (POPMY MPEICTaBICHUS i BU3YalIU3allUH;

OLIGHUBATh JIOCTOBEPHOCTb, JIETHTUMHOCTh MH(OpMAINH, €€ COOTBETCTBUE MPABOBBIM U
MOpPaJIbHO-3TUYECKHUM HOpMaM;

UCTIONIB30BaTh CpPEACTBa HMH()OPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI B
pelIeHNH KOTHUTHBHBIX, KOMMYHHUKATUBHBIX W OpPTraHW3alMOHHBIX 3a/7a4 C COOJIOJACHUEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKH O€30MIaCHOCTH, THTHEHBI, PECypcocOepekeHus], IPABOBBIX U
TUYECKUX HOPM, HOPM HH(POPMALIMOHHOHN 0€3011acHOCTH;

BJIAJCTh HABBIKAMU pACIO3HABaHWUS W 3alIMTHl WHGpOpMamu, HHOOPMAITMOHHON
0€30MacHOCTH JIUYHOCTH.

KoMMyHUKAaTHBHBbIE YHHBepcaIbHble Y4eOHbIe qelicTBHA

1) oO1ienue:

OCYILECTBIISATh KOMMYHHKAIIUU BO BCeX c(epax KU3HHU;

pacrio3HaBaTh HeBepOaJbHBIE CpEACTBA OOLICHHS, MOHUMAaTh 3HAYCHHE COIMAIBHBIX
3HAKOB, PAaCIO3HABATh MPEINOCHUTKA KOHPIUKTHBIX CUTYAIli U CMATr4aTh KOH(JINKTHI,

BJIAJICTh Pa3IMYHBIMU CIIOCOOAMHU OOIIEHUS M B3aUMOAEHCTBUS, apryMEHTUPOBAaHHO BECTU
JIMAJIOT, YMETh CMSr4aTh KOH(QJIMKTHBIE CUTYAllNH;

Pa3BEPHYTO M JIOTHYHO H3JIaraThb CBOIO TOYKY 3PEHHsI C MCIOJIb30BAHUEM S3BIKOBBIX
CPEICTB.

2) coBMecTHAas1 JIesiTeIbHOCTD:

IIOHUMAaTh U UCIIOJIb30BaTh IPEUMYILECTBA KOMAHIHOW U MHIUBHUYaJIbHON paboThI;

BBIOMpPATh TEMATUKY M METO/bl COBMECTHBIX JEHCTBHH ¢ yu€TOM OOIIMX HMHTEPECOB U
BO3MOKHOCTEHN Ka)KOr'0 4JIeHA KOJUIEKTUBA;



INPUHUMATh LEJIM COBMECTHOM JESITEIBHOCTH, OpPraHMW30BBIBATH M KOOPAWHUPOBATH
JEUCTBUSA IO UX JOCTHKEHHUIO: COCTaBIIATh IUIAH JACHCTBUM, PaACHpElesTb POJA C YYETOM
MHEHUH Y9aCTHUKOB, 00CYKIaTh pe3yIbTaThl COBMECTHOM pabOTHI;

OLICHMBATh KaYECTBO CBOETO BKJIJa U KaXKJAOr0 yYaCTHHKA KOMaHJbl B OOIIUI pe3ynbTar
1o pa3zpaboTaHHBIM KPUTEPUSIM;

npeyiaraTb HOBBIE MPOEKTHI, OLEHUBATH UAEU C IMO3MLHUH HOBHU3HBI, OPUTHMHAIBHOCTH,
IIPaKTUYECKOU 3HAaYUMOCTH;

OCYLIECTBIISATh IMO3UTHBHOE CTPATETMYECKOE IIOBEJCHUE B PA3JIUYHBIX CHUTYalHsX,
MPOSBIISATH TBOPUYECTBO U BOOOpaKEHHE, ObITH MHUIIMATUBHBIM.

PeryasiTuBHbIe YHHBepcaJbHbIe y4eOHbIe 1eiicTBUS

1) camoopranu3amnus:

CaMOCTOSITENIbHO OCYILECTBIIATh IO3HABATEIIbHYIO JESATEIbHOCTb, BBISBIATH MPOOJIEMBI,
CTaBUTh U (OPMYyIUPOBATH COOCTBEHHBIE 3aJadyd B O0Opa30BaTEIBHON JAESITETLHOCTH U
YKU3HEHHBIX CUTYalUsX;

CaMOCTOSITENILHO COCTABJIATh IUIaH PELICHUs IPOOIEMBI ¢ YIETOM UMEIOIIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH M MPEIITOYTCHHIA;

J1aBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacupsATh paMKi y4eOHOTo IpeMeTa Ha OCHOBE JIMYHBIX MPEATNOYTEHHIA;

JieN1aTh OCO3HAHHBIN BBIOOP, apr'yMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTH 3a PEILICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CHoCcoOCTBOBATh (POPMUPOBAHHIO U MPOSIBICHUIO IIMPOKON IPYAUIIUN B Pa3HBIX 00JIACTSIX
3HAHUH, TOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTEeNbHBINA U KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaThb OLEHKY HOBBIM CUTYyallHsM, BHOCHTb KOPPEKTHUBBI B JESATCIBHOCTb, OLICHUBATbH
COOTBETCTBUE PE3YNIbTATOB LENSIM;

BJIaJICTh HABBIKAMU ITO3HABATEIbHON pedIeKCHN KaK OCO3HAHUS COBEPIIAEMBIX JEHCTBUI
Y MBICIIUTENIBHBIX MIPOLECCOB, UX PE3YIbTaTOB U OCHOBAHUI, HCIIOJIb30BaTh MPUEMBI pedIeKCUH
JUIsl OLIEHKU CUTYalluH, BBIOOPA BEPHOT'O PELLCHMUS;

OLICHMBATh PUCKU U CBOEBPEMEHHO IPUHUMATD PEILIEHUS 110 UX CHUKEHUIO;

IPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAIU3E PE3YJIbTATOB AEATEIbHOCTH.

3) npuHATHSA ce0s U APYTrUX:

IpUHUMATh ce0s, TOHUMas CBOM HEAOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTHMBBI U apIYMEHTBI JPYTUX IIPU aHAJIU3E PE3YJIbTATOB AEATEIbHOCTH;

NPU3HABaTh CBOE MPaBO U MPABO JAPYTUX Ha OIMIMOKY;

pa3BUBaTh CIOCOOHOCTh OHUMATh MUP € TIO3ULIUH IPYTrOro YeloBeKa.

INNPEJIMETHBIE PE3YJIBTATbBI

B mpouecce wusyuenus kypca HHPOpMaTHKK yriyonéHHoro ypoBHsS 6 10 knacce
00yJaromMMHUCs OyAyT JOCTUTHYTHI CIIEAYIOIINE TPEAMETHBIC PE3YJIbTAaThI:

BIIQZICHUE TIPECTABICHUSIMU O POJM HMH(GOPMAIMK W CBS3aHHBIX C HEW MHpPOIECCOB B
IpUpoJie, TEXHUKE U OOILIeCTBE, MOHATUAMHU «HHPOpPMALUL», «MHPOPMALMOHHBIM MpoIecey,
«CUCTEMa», «KOMIIOHEHTBI CHUCTEMBD», «CHUCTEMHBIA 3(PPeKT», «MHPOPMALMOHHAS CHUCTEMay,
«cHUcTeMa yIpaBICHUY;



BJIAJICHUE METOJaMHU IOMCKa HHpoOpMauuu B ceTH VIHTepHET, yMeHHe KpUTHUYECKU
OLIEHUBATh WH(OPMAIIHIO, IOTYUECHHYIO U3 ceTH VHTepHeT;

YMEHHUE XapaKTepH30BaTh OOJbIINE JaHHbIC, HPUBOAUTH NPUMEPHl HCTOYHHUKOB HX
IOJy4EeHUsT M HAIpaBJIEHHs HCIOJIb30BAaHUS, YMEHHE KIACCU(PHUIMPOBATH OCHOBHBIE 3aJlaud
aHanu3a JaHHBIX (IIPOrHO3UMPOBAHME, KJIACCHU(PUKALMA, KJIACTepU3alMs, aHaJIU3 OTKJIOHEHUH),
NOHUMATh IOCIEIOBATEIBHOCTh PEIICHHs 3a/1a4 aHaJM3a JAHHBIX: cOOp MEPBUYHBIX JAaHHBIX,
OYUCTKA M OIICHKa KayecTBa JaHHBIX, BHIOOpP W/MIHM TOCTPOCHHE MOJENH, MpeoOpa3oBaHUE
JAHHBIX, BU3yalU3allis JaHHBIX, UHTEpIpETalysl pe3yibTaToB;

IIOHUMaHWE OCHOBHBIX IPHUHLUIIOB YCTPOMCTBA M (DYHKIIMOHHPOBAHUS COBPEMEHHBIX
CTAllMOHAPHBIX ¥  MOOWJIBHBIX KOMIBIOTEPOB, TEHICHUMUN pa3BUTHS  KOMIIBIOTEPHBIX
TEXHOJIOTHi;

BJIAJICHUE HaBbIKAaMM pabOThl C ONEpPallMOHHBIMM CHCTEMAaMH, OCHOBHBIMH BHAAMU
IIPOrPaMMHOTr0 00ecrieueH s JUIsl pellieHHsl y4eOHBIX 3aay 110 BBIOpaHHOM clielualn3alumy;

HaJIMYME TPEICTABICHUN O KOMIBIOTEPHBIX CETSX M MX POJIM B COBPEMEHHOM MHpE, O
0a30BbIX NMPHHLIUNAX OPraHU3alud U (PYHKIIMOHUPOBAHMS KOMIIBIOTEPHBIX CeTei, 00 o0mux
NPUHIUNAX pa3pabOTKU U GYHKIMOHUPOBAHUS MHTEPHET-NIPHIOKEHHIH;

IOHUMAaHHE yrpo3 MHPOPMALMOHHON 0€30MacCHOCTH, UCIIOIb30BaHUE METOAOB U CPENICTB
IPOTHBOACHUCTBUS STHM Yrpo3aM, COOJIOJeHHEe Mep O0e30MacHOCTH, MPeAOTBPALIAIOIIUX
HE3aKOHHOE paCIpOCTPAHEHUE IEPCOHAIBHBIX JAaHHBIX, COOJNIOZCHHE TPeOOBAaHMI TEXHHMKH
0€30I1aCHOCTH M TUTHEHBI IIpU paboTe ¢ KOMIIBIOTEpPAMH U JPYTUMH KOMIIOHEHTaMHU LU(PPOBOTO
OKpY’)KEHHsI, NMOHMMAaHHE IPABOBBIX OCHOB HCIOJIb30BAHUS KOMIBIOTEPHBIX MpOrpaMM, 0a3
JAHHBIX ¥ paboThl B ceTn VIHTEepHET;

NOHMMAaHHE OCHOBHBIX TMPUHIMIIOB IMCKPETH3allMK Pa3IMYHBIX BHUJOB HH(OpPMAIHH,
YMEHHUE OINpenenaTh HHYOPMAIMOHHBIH 00BEM TEKCTOBBIX, IPA(QUUECKUX U 3BYKOBBIX JaHHBIX
IIpY 3a/laHHBIX NapaMeTpax OUCKPETU3alUK, YMEHHE ONPEIEaTh CPEAHIO CKOPOCTh Nepefadn
JTAHHBIX, OLIEHUBATh U3MEHEHHE BPEMEHU Nepeiayn IpU U3MEHEHUN HH(OpMAIIHOHHOTO 00BEMa
JAHHBIX ¥ XapaKTEPUCTUK KaHaJla CBSI3H;

YMEHHUE HCIOJIb30BaTh IPU PEUIEHHH 3ajjad CBOWCTBA IO3MLMOHHOM 3amMcu 4YHCel,
QITOPUTMA IOCTPOCHMsS 3alKMCH YHUClIa B MO3UIMOHHOM CHCTEME CUUCIEHUS C 3aJaHHBIM
OCHOBAHMEM U MOCTPOCHUS YHCIIA TI0 CTPOKE, COAEPIKaIel 3auch 3TOr0 YUCia B MO3ULIMOHHOM
CHCTEME CUHCIICHUS C 33JJaHHBIM OCHOBAaHHEM, YMEHHE BBIMIOJIHATH apu(pMeTHUIECKUE Omepariu
B IIO3MLIMOHHBIX CUCTEMaX CUUCIICHUS;

YMEHHUE BBIIOIHATh MPEeoOpa3oBaHUS JIOTUYECKUX BBIPAXKEHUM, HCHOJIb3yd 3aKOHBI
anreOpbl  JIOTUKH, YMEHHE CTPOHMTH JIOTMYECKOE BBIpOKEHHE B JU3IBIOHKTHBHOH H
KOHBIOHKTUBHOM HOpMalbHBIX (opMax IO 3aJaHHON TaOIuIe HMCTUHHOCTH, HCCIEN0BATh
00/1aCTh MCTMHHOCTH BBICKA3bIBAaHUS, COJAEP)KAIIEro IEPEMEHHBIEC, PpELIaTh HECJIOKHbIE
JIOTUYECKUE YPAaBHEHHS U CUCTEMBl YPaBHEHUI;

NOHMMaHue Oa30BBIX AITOPUTMOB OOpaOOTKM YMCIOBOM M TEKCTOBOH WHpopManuu
(3amuch yMCcen B TMO3UIMOHHOW CHCTEME CYMCICHHS, HAaXOXJIEHUE BCEX IPOCTBIX YHCENT B
3aJJaHHOM JiMana3oHe, 00paboTka MHOTOpPa3psAHbIX LENbIX YKCEN, AHAIU3 CUMBOJIBHBIX CTPOK U
JPYyTuX), alroOpuTMOB MOMCKA M COPTHPOBKHM, YMEHHME ONPENENATh CI0XKHOCTh M3Yy4aeMbIX B
Kypce ©a30BBIX QJITOPUTMOB (CYMMMPOBAaHUE O3JIEMEHTOB MAacCHMBa, COPTUPOBKA MAacCHBa,
nepeOOpHbIE AITOPUTMBI, TBOMYHBIA TMOMCK) U MPUBOAUTH MPUMEPHl HECKOIBKHX aJTOPUTMOB
pa3HOM CI0KHOCTH JJIsl pEIICHUS] OHOM 3a/1a4u;

BJIAJICHUE YHUBEPCAIbHBIM S3bIKOM IIPOrpaMMHUPOBaHUs BbICOKOTo ypoBHs (Python, Java,
C++, C#), npencraBieHussMA O 0a30BBIX THUIAX MAHHBIX M CTPYKTypaxX IaHHBIX, YMEHHE



UCIIOJIb30BAaTh OCHOBHBIE YIPABJSAIONINE KOHCTPYKLHH, YMEHHE OCYILECTBISATh aHaIu3
MPEJIOKEHHOW MPOTPaMMBI: OMPENENSITh PE3yabTaThl PabOThI MPOTPaAMMbl TMPHU 3aJaHHBIX
UCXOJHBIX JAHHBIX, OMPEACNATh, MPU KAKUX HCXOMHBIX JAaHHBIX BO3MOXKHO IIOJYYCHUE
YKa3aHHBIX DPE3YyJbTaTOB, BBIABIATH JaHHBIE, KOTOPbIE MOTYT MPHUBECTH K OIIMOKE B padoTte
IporpaMMmel, GOPMYIHPOBATH MPEAJIOKEHUS M0 YIYUIIEHUIO IPOTPAMMHOTO KOJIa;

YMEHHUE CO3[aBaTh CTPYKTYPUPOBAHHBIE TEKCTOBBIC JOKYMEHTHI U JIEMOHCTPALMOHHBIC
MaTepHaibl C HCIOJIb30BAaHUEM BO3MOKHOCTEH COBPEMEHHBIX IPOTPAMMHBIX CPEICTB U
00JIaYHBIX CEPBUCOB;

YMEHHE MCMOIb30BaTh IEKTPOHHBIE TAOIMIIBI VIS aHANIW3a, PEACTaBIeHUs U 00pabOTKI
JMAHHBIX (BKJIOYas BBIYMCICHHE CYMMBI, CpPEIHEro apu(pMETHYECKOro, HauOOJIBIIET0 H
HaMMEHBIIETO 3HAUCHHH, pellieHHe YPaBHEHUH, BEIOOP ONTUMAIBHOTO PEIICHUs, TOA00p JTUHUH
TpeH/1a, pelieHue 3a/1a4 MPOTrHO3UPOBAHNSA).

B mpomecce uszydenus kypca HHPOPMATUKH YIIIyOJ€HHOrO ypoBHS 6 11 Kknacce
o0yyaromuMucs OyyT JOCTUTHYTHI CIIEAYIOUINE TPEIMETHBIE PE3yIbTaThI:

YMEHHUE CTPOUTh HEPAaBHOMEPHBIE KOJbI, JOMYCKAIOUIME OJHO3HAYHOE JEKOIUPOBAHHE
cooOmieHui (mMpedUKCHBIE KOIBI), HCIOIL30BaTh IMPOCTEUININE KOABI, KOTOPHIC IO3BOJSIOT
oOHapyXH1BaTh U HUCIPABIATH OMKUOKU MpU Mepenade JaHHBIX, CTPOUTH KOJ, 00eCeurnBaIOIINN
HaMMEHBIIYI0 BO3MOXKHYIO CPEIHIOI0 JJIMHY COOOLICHHS NMPU W3BECTHOM YacTOTE€ CHMBOJIOB,
MOSICHSITh PUHITUIIBI PAOOTHI MPOCTHIX ANTOPUTMOB CKATHUS JAHHBIX;

YMEHHME pellaTh alrOpUTMUYECKUE 3aJjaud, CBS3aHHBIE C aHaJIU30M rpadoB (3a1auu
MOCTPOCHUS ONTHUMAJIBHOTO IMYTH MEXIy BepUIMHaMHu rpada, OmpelesieHus KOJIMYecTBa
pa3IMYHBIX MyTeW MEXAy BEpLUIMHAMU OpPUEHTHPOBAHHOTO AlMKIMYECKOro Tpada), yMeHue
UCTOJIb30BaTh JIEPEBbsI IPH aHAIM3€ W TIOCTPOCHUU KOJIOB M Ui NPEACTaBICHHUS
apu(QMeTHUYECKUX BBIPAXCHHM, MpPU pEIIeHUU 3aJad MOMCKa U COPTUPOBKH, YMEHHE CTPOUTH
JEpPEeBO WIPHI MO 3aJaHHOMY alTrOpUTMY, pa3paldaThiBaTb U OOOCHOBBIBATH BBIUTPHIIIHYIO
CTpPATETHIO UIPHL;

yMeHue pa3pabaThiBaTh U PEANHU30BbIBATH B BUJE MPOTPaMM 0a30BbI€ aIrOPUTMBI, YMEHHE
HCIIOJIb30BaTh B MpOrpamMMax JaHHbIE Pa3jIMYHbIX TUIIOB C Yy4€TOM OrpaHUYEHHUM Ha JAMana3oH
X BO3MOXHBIX 3HAQUE€HUN, MPUMEHATh NpPU pPEIIEHUU 3a7ad CTPYKTYpPhl JAHHBIX (CIHCKH,
CIIOBapH, CTEKH, O4YEpeNIHu, JEPeBbs), MHCIOIB30BaTh 0a30BbIE ONEpallM CO CTPYKTYpaMmu
TAHHBIX, TPUMEHSTHh CTaHJAPTHBIE W COOCTBEHHBIC MOAMPOrPaMMBI Ui 0OPabOTKH YMCIOBBIX
JaHHBIX M CHMBOJIBHBIX CTPOK, HCIIOJIb30BaTh MpH pa3paboTke mnporpamMm OHOIHOTEKH
HNOJAMPOrpaMM, 3HaTh (YHKIIMOHAJIbHBIE BO3MOXHOCTH HHCTPYMEHTAIBHBIX CPEACTB CpEIbl
pa3paboTKu, yMEHHE MCIOIb30BaTh CPEACTBA OTIAIKU MPOTPaMM B Cpefie MPOrpaMMHPOBAHUS,
YMEHHE JOKyMEHTHPOBATh MMPOTPAMMEI;

yYMEHHE CO37aBaTh BEO-CTPAHUIIBI;

BJIaJICHWE OCHOBHBIMU CBEJCHHUSMH O 0a3ax JAaHHBIX, UX CTPYKTYpe, CPEACTBAaX CO3/JaHUS
U pabOTHl C HUMHU, YMEHHE UCIIOIb30BaTh TaOJIMUHbIE (PENIALMOHHbIC) 0a3bl TaHHBIX (COCTABIAThH
3ampockl B 0azax JaHHbBIX, BBIOJIHATH COPTUPOBKY M MOUCK 3amUceil B 0a3e JaHHBIX, HAMIOHSTh
pa3paboTaHHy0 0a3y TaHHBIX) U CIIPABOYHBIC CHCTEMBI;

YMEHHE HCIOJIb30BaTh KOMITbIOTEPHO-MaTeMaTHUYEeCKHe MOJENHU JJi aHaiu3a OOBEKTOB U
nporeccoB: (OpMyIHpPOBaTh 1LEJdb MOJCIUPOBAHMS, BBIIOIHATh AaHAJIM3 PE3YyJIbTATOB,
NOJYYCHHBIX B XOJI€ MOJICIMPOBAaHUS, OLEHUBATh COOTBETCTBHE MOJEIH MOICTUPYEMOMY
00BEKTY UJTH MPOIIeCCy, MPEACTABIATh PE3yIbTaThl MOJICTUPOBAHUS B HATJISITHOM BUJIE;



yYMEHHE OpPraHW30BBIBATh JIMYHOE HH()OPMAIIMOHHOE TPOCTPAHCTBO C HCIOJIB30BAHHEM
Pa3IMYHBIX CPEACTB LU(PPOBBIX TEXHOJOTHH, MOHUMAaHUE BO3MOXXHOCTEH HU(POBBIX CEPBUCOB
rOCYJapCTBEHHBIX YCIYT, HU(PPOBBIX 00pa30BaTEIbHBIX CEPBUCOB;

NOHMMaHHE OCHOBHBIX NMPHHIUIIOB PabOTHI, BOBMOYKHOCTEH W OTPaHUYCHUSI TIPUMEHECHUS
TEXHOJIOTUH MCKYCCTBEHHOTO MHTEIUICKTa B PAa3JIMYHBIX OOJIACTSIX, HAIWYHE TPEACTABICHUHN O
Kpyre pemaemMblx 3afad MAIIMHHOTO o00ydeHus (pacrmo3HaBaHUs, KIACCUPHUKALMU H
IPOTHO3UPOBAHMA) HATMUKE MPEICTABICHUI 00 HCIIOIb30BaHUK WH(POPMALIMOHHBIX TEXHOJIOTHMA
B Pa3IMYHBIX TPOPECCHOHAIBHBIX chepax.
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ITPOBEPAEMBIE HA EI'D IIO HHOOPMATUKE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUSA
OCHOBHOM OBPA30BATEJILHOM ITPOT'PAMMBI CPEJHEI'O OBIIET'O OGPA30BAHUA

Kon
NPoBePSIEMOro
TpeOOBaAHUA

IIpoBepsiemble TpeOOBAHMSA K MPEAMETHBIM Pe3yJbTATAM OCBOCHHUSA
OCHOBHOM 00pa30BaTeJIbHOM MPOrpaMMbl CpeIHero 00mero 00pa3oBaHus

3namo (nonumams)

1.1

IlonnManue OCHOBHBIX IIPUHLUIIOB yCTpOI\/'ICTBa u d)YHKIII/IOHI/IpOBaHI/ISI COBPCMCHHBIX
CTallMOHAapHbIX 1 MOOMJIBHBIX KOMIIBIOTEPOB; TEHASHIIUH pa3sBUTUA KOMIIBIOTCPHBIX
TeXHOJ’IOFHﬁ; BJIaACHUEC HAaBbIKaMH pa6OTBI C OInepallOHHBIMU CHUCTEMAMH U OCHOBHBIMH
BHUJaMH TIpOIrpaMMHOTO oOecreueHUs IJIs1 pCHICHUA y‘IeGHBIX 3aga4y I10 BBI6paHHOI\/'I

CriCruajin3alnuuu

1.2

Hammune mnpencraBiaenuii o 0a30BBIX MNPUHIOMIAX OPTraHW3AMUH W (QYHKIIMOHHPOBAHHS

KOMITBIOTEPHBIX CeTeil

1.3

[ToHrMaHue OCHOBHBIX TPUHIIMITOB TUCKPETU3AIMH PA3IMYHBIX BHIOB HH(OPMAIH

1.4

[Tonnmanue 0a30BBIX AITOPUTMOB OOPaOOTKH YHCIOBOW M TEKCTOBOM HMH(poOpMaluu (3amuch
YKCeN B MO3UIMOHHOW CHCTEME CUMCICHHs, JCIMMOCTh LIENbIX YHCET, HAaXOXACHHE BCEX
MPOCTHIX YHCENl B 33/IaHHOM JMara3oHe; 00paboTKa MHOTOpaspsAHBIX LIENbIX YHCEN;, aHaln3

CHMBOJIBHBIX CTPOK U JIPYTHX), AITOPUTMOB IOMCKA M COPTHPOBKU

1.5

3nanne QyHKIHUOHAIBHBIE BO3MOKHOCTH HHCTPYMEHTAIBHBIX CPEICTB CPEbl pa3paboTKu

1.6

BrajgeHrne OCHOBHBIMH CBEJCHHSIMH O 0a3aX JaHHBIX, UX CTPYKTYpe, CPEACTBAaX CO3JaHHs U

paboThl C HUMU

1.7

IlonnManue BO3MOXXHOCTEH M Ol"paHI/I‘IeHI/II\/'I TEXHOJIOT Ui HUCKYCCTBCHHOI'O HHTCJIJICKTA B
Pa3INIHBIX OGJ’IaCTﬂX; HaJINn4uec HpeﬂCTaBHeHI/Iﬁ 00 HCIIOJIE30BAHKH I/IH(l)OpMaIII/IOHHBIX

TEXHOJIOTHH B Pa3IMYHBIX MPO(ECCHOHATBHBIX chepax

1.8

BrnageHue TeopeTHUECKHMM —ammapaTtoM, MO3BOJSIOIIMM — OCYLIECTBIIATh IpEACTaBICHUE
3aJaHHOTO HATYypaJIbHOTO 4YMCJa B  Pa3IUYHbIX CHUCTEMax CYHUCIEHHs; BBIMOJHAThH
npeoOpa3oBaHUs JIOTHYECKUX BBIPAKEHHUU, WCIONB3YsI 3aKOHBI anreOpbl JIOTHKH; OMpPEIesITh
KpaTyalliuid TyTh BO B3BCIICHHOM Tpade M KOJMYECTBO IyTeH MEXIy BepIIMHAMU

OPHEHTHPOBAHHOTO AIMKJINIECKOTO rpada

Ymemo

2.1

YMeHHE HCHONB30BaTh KOMITBIOTEPHO-MAaTEeMaTHUSCKHE MOJACTH IS aHaiu3a OOBEKTOB H
MpoIeccoB:  (OPMYIHPOBaTh IIETb MOJCTUPOBAHUS, BBIIONHATH aHAJIN3 PE3yJIbTATOB,
IIOJIyYEHHBIX B XOJ€ MOJEIUPOBaHUs; OLEHWBATh aJIeKBATHOCTb MOJAEIU MOJAEIMPYEMOMY

00BEKTY WIIN TIPOLIECCY; NPEACTABIISATh PE3YIBTAThl MOACITHPOBAHNS B HATTISTHOM BUJIE

22

YMeHne kiaccu(UIMPOBaTH OCHOBHBIE 33Jadd aHalM3a [JaHHBIX (IPOTHO3MPOBAHUE,
KJIaccupuKanus, KiIacTepu3anus, aHajdu3 OTKIOHCHHWIl); IOHMMATh IIOCIIEIOBATEIFHOCTD

PeICHUA 3aJ]a4 aHajin3a JaHHBIX: C60p TNEPBUYHBIX OAHHBIX, OYMCTKAa M OICHKAa Ka4CCTBa




Kon
NMPOBEPSAEMOro
TpeOdOBaAHUSA

HpOBepHeMLIe TpeﬁOBaHHH K IPEAMETHBIM pPE3yJabTaTaM O0CBOCHUSA
OCHOBHOM 06p330BaTeﬂLHOﬁ nporpamMmmsl CpeaHero oo01ero 06p33OBaHI/Iﬂ

JIAaHHBIX, BBIOOp M (WJIM) TNOCTPOEHHE MOJIeNH, MNpeoOdpa3oBaHUE [aHHBIX, BHU3yaIH3alU

JAHHBIX, HHTCPHIPETALU PE3YJILTATOB

23

YMmeHue OIpeacIATh I/IH(l)OpMaIII/IOHHI)Iﬁ 00BEM TCKCTOBBIX, Fpa(l)I/I‘IeCKI/IX 1 3BYKOBBIX HTaHHBIX
Opru 3aJaHHBIX IIapaMeTpax IUCKPETHU3alluu. YmeHune OmnpeaciisitTb CpCAHIOID CKOPOCTH
nepcaauun JaHHBIX, OLCHUBATh HU3MCHCHUC BpEMCHHA nepeaayun nmpu HU3MCHCHHUHU

I/IH(l)OpMaIII/IOHHOFO 00BEMa JAHHBIX 1 XapaKTCPUCTUK KaHaJIa CBA3H
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YMeHue CTpouTh KO, OOECHEeUYHBAIONINN HAWMEHBIIYI0 BO3MOXHYIO CPEIHIOI JIIHHY

COOOIIEHUS MPH U3BECTHOM YaCTOTE CHMBOJIOB

2.5

YMeHne ncnonp30BaTh IIpy pCUICHUM 3a1a4 CBOIICTBa HO3I/I]_II/IOHHOI71 3aIMCH YUCEJI, AJITOPUTMBI
MOCTPOCHHUA 3allrCh 4YucCiia B HOSHHHOHHOﬁ CUCTEMC CUHCJIICHHUA C 3aJaHHBIM OCHOBAaHUEM U
NOCTPOCHUA YHCJIa IO CTPOKE, conepmameﬁ 3aMKUCh ATOTO YHCJIa B MO3UIMOHHOW CHCTEME
CHHCJICHUA C 3alaHHbIM OCHOBAHHWEM; YMCHHC BbIIIOJHATH apI/I(l)MeTI/I‘IeCKI/Ie ornepanuu B II0-

SUIMOHHBIX CUCTCMAX CUHUCIICHUA

2.6

YmMmeHue CTPOUTH JIOTUYCCKOE BBIPAXKCHUEC B JU3BIOHKTUBHOM U KOHBIOHKTUBHOM HOpMaJIbHBIX
(bopMax 10 3aJJaHHOM TaGJ’II/IIIe HUCTUHHOCTH; UCCJICIOBATH 00J1aCTh UCTUHHOCTH BLICKA3bIBaAHMA,

COACPKALICIO MECPEMCHHLIC, PEIIATh HECJIOXHBIC JIOTHYCCKHUEC YPABHCHU A

2.7

YMeHne pemarh anrOpUTMHUYECKHE 3a/aud, CBS3aHHBIE C aHauu3oM rpadoB (3amaun
MOCTPOCHUS ONTHMAIBHOTO IyTH MEXIy BepIIMHAMH rpada, OIpeneNeHHs] KOIUIEeCTBa

Pa3NUYHBIX TyTeH MEXIY BEPIIMHAMHI OPUEHTHPOBAHHOTO AMKINIECKOro rpada)

2.8

YMeHUe HCIOJIb30BaTh AEPEBbS IPU aHAIM3€ U MOCTPOEHUM KOJOB U JJs NpEACTaBICHUS
apu(pMETHUECKUX BBIPKEHHUH, NP PEIICHUH 3a]a4 ITOMCKAa M COPTUPOBKH; yMEHHE CTPOHUTH
JIEPEeBO UIPHI IO 33JaHHOMY aJIrOPUTMY; pa3pabaTbiBaTe M OOOCHOBBIBATH BBIUTPHIIIHYIO

CTPATCIUI0 UT'PbI

29

YmMmeHue AHAJIM3UPOBATH aJITOPUTMbI C UCIIOJIb30BAHUEM T8.6.]'II/II_I TPACCUPOBKH; OINPEACTIATH Oe3
HCIIOJb30BaHUA KOMIIBKOTEPA PE3YJIbTAThl BBIIIOJIHCHUSA HECIOXKHBIX MPOrpaMM, BKIIHOYAIOIIHUX

IUKJIbI, BETBJICHHU U NOANPOIPpaAMMBI, IPH 3aJaHHBIX HCXOAHBIX JaHHBIX

2.10

YMeHne Oomnpenenirs CIOXKHOCTh M3y9aeMBIX B Kypce 0a30BBIX alTOPUTMOB (CyMMHpPOBaHHE
JIIEMEHTOB MAacCCHBa, COPTHPOBKA MAaCCHBA, IEPEOOPHBIC ANTOPHUTMBI, IBOWYHBIA IOWUCK) H

IIPUBOJMUTH IPUMEPHI HECKOJIBKUX JIFTOPUTMOB pa3HON CJI0KHOCTHU JAJIsl pEIICHUs! OAHOH 3a1a4u

2.11

BrnageHne yHuBepcaIbHBIM SI3BIKOM IIPOTpaMMHpOBaHuUs Beicokoro ypoBHs (Ilackans, Python,
Java, C++, C#), npencraBneHmsiMU 0 0a30BBIX THUIAxX NAHHBIX M CTPYKTypax JaHHBIX; YMEHHE
WCTIONIE30BATh OCHOBHBIC YIPABIMIONINE KOHCTPYKIHH; YMEHHE OCYIIECTBISTH aHAIN3
MPEIVIOKEHHONW TIPOTPaMMBL: ONPEACISATH PEe3yNbTaThl PadOTHl MPOrpaMMBI TPH 33TaHHBIX
WCXOMHBIX MJAHHBIX; OIPENCIATb, NPH KAKUX HCXOMHBIX MAHHBIX BO3MOXKHO MOJyYCHHE
VKa3aHHBIX PE3yJIbTATOB; BBLIBIATH JAHHBIC, KOTOPhIE MOTYT MPHBECTH K OIIMOKe B pabore

IporpamMmabl; (bOI)My.HI/II)OBaTI) NPEAJIOKCHUS 10 YIYYIICHHUIO IPOrpaMMHOI'0 KOda




Kon
NMPOBEPSAEMOro
TpeOdOBaAHUSA

2.12

HpOBepHeMLIe TpeﬁOBaHHH K IPEAMETHBIM pPE3yJabTaTaM O0CBOCHUSA
OCHOBHOM Oﬁpa30BaTeﬂLHOﬁ nporpamMmmsl CpeaHero oo01ero 06p33OBaHI/Iﬂ

YMeHne peaqu30BbIBaTh HA BHIOPAHHOM JUISL M3Yy4YEHUs A3BIKE MPOrpaMMHUPOBAHUS BBICOKOTO
yposus (ITackanb, Python, Java, C++, C#) TUIIOBBIE anropuUTMbI 0OPAOOTKH YHCEI, YHUCIOBBIX
MOCE0BAaTeIbHOCTEH W MAacCHBOB: TMPEJCTABICHUE 4YHCIA B BHAE HabOpa MPOCTHIX
COMHOXHTEJIEH; HAXOXKICHUE MaKCUMATbHOM (MHHUMAJIBHOM) IU(PEI HATYPaTBHOTO YHCIIA, 3a-
MMCAaHHOTO B CHCTEME CYHCJICHHA C OCHOBAaHMEM, He mpeBblalomuM 10; BblYHCICHHE
0000IIEHHBIX XapaKTEPUCTUK DIIEMEHTOB MAcCHUBa WIM YHCIOBOW IOCIEIOBATEIEHOCTH
(CyMMBI, TPOHM3BENCHHUS CPEIHEr0 apU(PMETHUYCCKOr0, MHHUMAJIBHOTO W MAKCHMAIBHOIO
JJIEMEHTOB, KOJMYECTBA 3JEMEHTOB, YJOBJIETBOPSIOMIMX 3aJlaHHOMY YCJIOBHIO); COPTHPOBKY
3JIEMEHTOB MacCHBa; YMEHUE UCIIOIb30BATh B IPOrpaMMax JaHHbIE Pa3IMYHbIX TUIIOB C yYETOM
OTpaHMYEHUH Ha JMANa30H HMX BO3MOXKHBIX 3HAYEHUH, NPUMEHATh NpPU pEIIeHUH 3ajad
CTPYKTYpHl TaHHBIX (CIIMCKH, CIOBapH, CTCKH, OYECpEeImH, NepPEeBbs); IPUMEHSATh CTaHIApTHEIC
1 COOCTBEHHBIE TOATIPOTPAMMBI JJIsi 00paOOTKH UYHCIIOBBIX JAHHBIX W CHMBOJBHBIX CTPOK;
WCTIONB30BaTh NPH pa3paboTKe IporpamMM OMOIHOTEKH IOANPOTPaMM; YMEHHE HCIOIH30BATh

CpPEJICTBA OTJIAJIKH POIPAMM B CpeJie TPOrpaMMHUPOBAHHS

2.13

YMeHHe HCIOJIb30BaTh 3JICKTPOHHbIE TAONUIBI JJIs aHann3a, HPEICTaBICHUS U 00paboTKU
JIAHHBIX (BKJIFOYas BHIOOP ONTHUMAJBHOIO PEIICHUs, MOA0Op JIMHUU TPEH[a, PEelleHHE 3ajad
MPOTHO3UPOBAHUs); YMEHHE HCIIOJIb30BaTh TaOMU4YHbIe (pENsSIHOHHBIC) 0a3bl JaHHBIX W

CIIPABOYHBIC CUCTEMBI

2.14

YmMmeHue OpraHu30BbIBATH JIMYHOC I/IH(bOpMaIII/IOHHOC OPOCTPAHCTBO C HCIIOJIB30BAHUEM
Pa3InIHBIX CPEACTB HI/I(l)I)OBI)IX TeXHOJ’IOFHﬁ; MOHUMAaHHUE BO3MOXKHOCTEMN III/I(prBI)IX CCPBUCOB

TOCYIAapPCTBEHHBIX YCIIYT, IU(PPOBBIX 00pa30BATEIBHBIX CEPBICOB

HEPEYEHD DJIEMEHTOB COIAEPKAHUSA, TIPOBEPAEMBbIX HA EI'D IIO HH®OPMATUKE

Kon IIpoBepsiemMblil 3JIEMEHT COAEPKAHUSA
1 [upposas rpaMOTHOCTh

OCHOBHbIE TEHACHIIUN Pa3BUTHs KOMITBIOTEPHBIX TeXHOJIO0rui. [lapansensHbie BBIYUCIEHUS.

1.1 MHoronporeccopHbie CUCTEMBI. PacpeneiéHHbIC BEIYUCIUTENFHBIE CHCTEMBI 1 00pa0doTKa OONBIIHX
JTAHHBIX
[IpyHLIKITBI TOCTPOEHHUS U anmapaTHble KOMIIOHEHTHI KOMITBIOTEPHBIX ceTeil. CeTeBble MPOTOKOIbL. CeTh

1.2 Wutepuer. Anpecarnust B cetd Murtepret. IIporokonsl cteka TCP/IP. Cuctema MOMEHHBIX HMEH.
Paspenenune IP-cetn Ha mOJCETH ¢ MOMOIIBIO MACOK MOJICETEN
QaiinoBas cuctema. [louck B daitnoBoli cucreme. [IpyHIUIBI pa3MelIeHUsS W WMEHOBaHUS (aioB

13 B JjoaroBpeMeHHOH naMsatu. [11a0ioHs! 1s onucanus rpynn Qaiiion

1.4 CkopocTh mepenaddl JaHHBIX. 3aBHCHMOCTh BPEMEHHU Iepeaadd OT HH(POPMAITHOHHOTO 00BhEMa TaHHBIX




Kon

IIpoBepsieMbIid 3JIEMEHT COAEPKAHUA

1 XapakKTEPHUCTUK KaHajla CBA3SU

1.5

[IudpoBanue nanapix. CUMMeETpUYHBIE U HecUMMeTpHuHbIe mudpbl. [1Iudper npocroit 3amensl. Lludp

[e3aps. [lugp Bwkenepa. Anroputm mudposanust RSA

1.6

Kogpl, mo3Bosistonue 0OHapy>KUBaTh U UCTIPABJISTH OIMUOKY, BO3HUKAIOIINE IIPU Niepeiaue NaHHbIX. Pac-

CTOsIHME XOMMMUHTA. KOL[I/IpOBaHI/Ie C IIOBTOPCHUEM OHUTOB. KOL[BI XHAMMHHTa

Teoperuueckre 0OCHOBBI MH(POPMATHKU

2.1

I[BOI/I‘IHOC KOOUPOBAHUC. PaBHOMepHLIe 1 HEPAaBHOMCPHLIC KOIbBI. I[CKOL[I/IpOBaHI/Ie COO6HI€HI/II\/'I,
3alMMCAaHHBIX C TIOMOIIBKO HEPABHOMCPHBIX KOJOB. Ycnosue @ano. HOCTpOCHI/Ie OJHO3HA4YHO

ACKOANPYCMbIX KOAOB C IOMOLIBIO I€PEBA

2.2

TeOpeTI/I‘IeCKI/Ie IOoAXO0AbI K OLICHKE KOJIUMYCCTBA I/IH(l)OpMaHI/II/I. Enununp HU3MCPCHUA KOJINYCCTBA I/IH(bOp-
Maluu. Aﬂ(l)aBI/ITHHﬁ moAX0o4 K OLCHKEC KOJIMYECCTBA I/IH(l)OpMaIII/II/I. 3akoH AJIUTUBHOCTH I/IH(bOpMaHI/II/I.

dopmyrna Xapriu. Uadopmanus u BepositHocTs. opmyna [llennona
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Cuctemsl cumcneHus. Pa3BépHyTas 3ammch LENbIX U IpOOHBIX YHCET B MO3WIIMOHHON cHcTeMe
cuncneHust. CBOMCTBA MO3UITMOHHON 3alMCH YHCNIA: KOJMYECTBO IU(P B 3alKCH, MPHU3HAK JIETUMOCTU
YHCIa HA OCHOBAHWE CHUCTEMBI CUMCIICHHS. AJITOPHUTM IIEPEBOJA IIETIOr0 4Yucia n3 P-muHO#l cuctemsbl
CUHCIICHHSI B JICCITUYHYIO. AJITOPUTM TepeBO/ia KOHEYHOU P-wuHOW IpoOu B JNECATUYHYIO. AJTOPUTM
MepeBo/ia IEJIOr0 4YHClia W3 JECATHYHON CcHUCTeMbl cuuciaeHusi B P-wunyro. IlepeBom koHeuHOi
JecATHIHOH npoOu B P-munyro. J[BomduHast, BOCBMEpHYHAs M LIECTHAAIIATEpUYHAs CHCTEMBI CUMCICHUS,

CBsI3b MCKYy HUMU. ApPI(i)MCTI/I‘leCKI/IC OIrcpatuy B IMMO3UIUOHHBIX CUCTEMAX CHUCIICHU

24

Tpoanaﬂ YpaBHOBEHICHHAA CUCTEMA CHUCIICHUSA. ]_—[BOI/I‘IHO-HCCHTI/I‘IHEUI CHCTEMA CUHCIICHHUA

2.5

KomupoBanue TtekcroB. KomupoBka ASCIL. OpnobGaiitHeie komupoBku. Crammapr UNICODE.

Koauposka UTF-8. Onpenenenne nuHPOPMAIMOHHOTO 00bEMa TEKCTOBBIX COOOIIICHUI

2.6

Komuposanue nzobpaxenuit. OueHka HHPOPMAIIMOHHOTO 00bEMA TpadUIecKuX NaHHBIX MPH 33TaHHBIX
paspelieHMM MW TIyOMHe KoaupoBaHus 1Bera. LlBeroBsle Mmoxenu. KoaupoBanue 3Byka. OrieHka
HHPOPMAIIOHHOTO 00BhEMAa 3BYKOBBIX JTaHHBIX MPH 33JaHHBIX YaCTOTE AMCKPETU3AIUU U Pa3psIHOCTU

KOIAWPOBAHUSA

2.7

Anrebpa noruku. [loHsiTHe BBICKa3bIBaHWS. BhickaspiBaTenbHbIE (GOpMBI (TIpenukatsl). KBaHTOpPHI
CYIIECTBOBAHMS U BCEOOIIHOCTH.

Jlornueckue onepanuu. Tabnuiel ucTHHHOCTH. Jlorndeckue BeipaxeHus. Jlormueckue Toxaectsa. Jloru-
YEeCKHE OIEepanyy U ONepauy HaJ MHOKECTBAMHU.

3aKOHBI aNTreOphl JOTUKU. DKBUBAICHTHBIE MPE0OPa30BaHUs JIOTHICCKUX BhIpaKeHH. Jlornyeckue ypas-
HEHHS ¥ CUCTEMBI YPaBHCHHIA.

Jlormyeckne (yHKIMH. 3aBUCHMOCTH KOJIMYECTBA BO3MOKHBIX JIOTHUECKHX (YHKIHI OT KOJIHYECTBA
apryMeHTOB.

KanoHuueckue (hOpMbI JOTHIECKUX BBIPAKCHUHT

2.8

COBepHIeHHBIe AU3BIOHKTHUBHBIC KOHBIOHKTUBHBIC HOPMAJIbHBIC Q)OpMBI, AJITOPUTMBI UX IMOCTPOCHUS 11O

Ta6n1/1ue HCTHUHHOCTHU




Kon

2.9

IIpoBepsieMbIid 3JIEMEHT COAEPKAHUA

Jlornueckue snemeHTsl B coctaBe Komibiotepa. Tpurrep. Cymmartop. MHOropaspsigHblii cymMaTop.
[TocTtpoenne cxeM Ha JIOTHYECKHX OJIIEMEHTaX MO 3aJaHHOMY JIOTHYECKOMY BBIPAKCHHIO. 3amuch

JIOTUYCCKOT'O BBIPAXKCHHA 110 JIOTHYECKON CXeMe

2.10

Monenmu u moaenupoBanue. llenn moaenupoBaHus. AJEKBATHOCTh MOJCIH MOJCIHPYEMOMY OOBEKTY
unu nporeccy. opmanuzanus IPUKIaIHbIX 337a4.
[IpencraBiieHne pe3yiabTaTOB MOJCIHPOBAHWS B BHIC, YNOOHOM JJIsi BOCHPHUSTHS YEIOBEKOM.

I'padmueckoe npencrapieHne NaHHBIX (CXEMBI, TAOIHIIBL, TPADUKH).

2.11

HpeHCTaBHeHI/IC OEJIbIX YHUCCII B MHaMATH KOMIIBIOTEpA. OFpaHI/I‘IeHHOCTI) AuariasoHa 4YucCeil IIpHu
OTpaHUYCHUN KOJHUYCCTBA Ppa3psAa0B. HepenonHeHI/Ie pa3p5mH0171 ceTkd. be33HakoBble M 3HAKOBBIC
JaHHBIC. 3HaAKOBBIH OUT. I[BOPI‘-IHBIf/i JIOTIOJIHUTENbHBINA KO/ OTPULATCIBbHBIX YHUCECII.

[IoOUTOBEIC JIOTHYECKHUE Oorepaunum. .HOFI/I'-IGCKI/II\/'I, apI/I(bMeTI/IquKI/Iﬁ U UUKIMYECKUM CJIBUTH.

[ITudpoBaHue ¢ MOMOIIBIO MOOUTOBOH onepaluu «uckovaroriee NI

2.12

HpeZ[CTaBJIeHI/IC BCHICCTBCHHBLIX YUCCII B MaMATU KOMIIBIOTEpPA. 3Haqau_[aﬂ JaCcTb M MOPAJOK 4YHCIIA.
I[I/Ial'la?)OH 3HAYCHUI BCHICCTBCHHBIX YHCCII. HpO6JICMLI XpaHC€HHsA BEUICCTBCHHBIX YUCECJI, CBA3aHHBIC C
OTrpaHUYCHHUECM KOJIMYECTBA Pa3psAa10B. Brimonnenue onepaunﬁ C BCIICCTBCHHBIMHU YHCJIaMH, HAKOIIJICHUEC

OIIHOOK IIPY BBIYHCIICHUAX

2.13

I'padbr. OcHoBHBe moHATHA. Bunmbl rpados. Onucanue rpadoB ¢ TOMOIIBIO MATPHIl CMEXKHOCTH,
BECOBBIX MAaTpHII, CIIMICKOB CMEXHOCTH. PelieHune anrOpUTMHUYECKHX 3a/1ad, CBS3aHHBIX C aHAIU30M
rpagoB (TIOCTPOCHHE ONTUMAIBHOTO ITyTH MEXIy BepIIMHAMH Tpada, ompeneneHHe KOIUIECTBa

Pa3NUYHBIX TyTeH MEXIY BEPIINHAMU OPUEHTHPOBAHHOTO AIMKINIECKOro rpada)

2.14

HepeBbsi. bunapHoe nepeo. JlepeBbsi momcka. CrnocoObl o00xoma nepeBa. lIpencraBieHue
apu(METHYECKUX BBIPAKCHUH B BHAC aepeBa. Vcmonp3oBaHue rpadoB M JIEPEBbEB MPH OMUCAHHH

00BEKTOB H IIPOLIECCOB OKPYKAIOIIETO MHpa

2.15

JMcKpeTHBIC UTPHI IBYX HTPOKOB ¢ MONHOM mH(popmamueil. [loctpoeHue nepesa mepebopa BapuaHTOB,
ONMCAaHWE CTPAaTeTMH WIPhl B TaOIM4YHOM (opMe. BEMIpHIIHBEIE W TPOUTPHIINIHBIC ITO3HIIUH.

Bolurpsliisble cTpateruu

2.16

CpencTBa MCKYCCTBEHHOTO MHTEIUIEKTA. MIEHTU(HKAUS M TIOMCK M300paKeHNH, paclio3HaBaHHUE JIHII.
Vcnonp3oBaHne METOMOB HCKYCCTBEHHOTO HMHTEIUIEKTa B OOydarollMX cHcTeMax. lcmonp3oBaHue

METOJIOB HCKYCCTBEHHOT'O0 HHTEIUICKTa B poboToTexHuke. HTepHeT Bemeil. HelipoHHble cetn

ANropuTMBI ¥ IPOrpaMMHUPOBaHKE

3.1

dopmanu3zanus NoHITHs anroputMa. MammHa ThloprHra Kak YyHUBEpCcabHAs MOJIETb BBIUUCICHUI

32

OrneHKa CIIOKHOCTH BhIYKCIICHHH. Bpemst paboThl 1 00bEM UCIIONB3yeMOW MaMSTH, WX 3aBUCHMOCTb OT
pasMepa HUCXOAHBIX JaHHBIX. OIEHKAa AaCHMIITOTHYECKOH CIIOKHOCTH AalTOPUTMOB. AJITOPUTMEI
MOJIMHOMHAIIBHON ciokHOCTH. IlepebopHble anropuTMbl. IIpuMeps! pa3nudHBIX alrOPUTMOB pEIICHHS

OJIHOM 3aJja41, KOTOPbIE UMEIOT Pa3IMUHYIO CI0XKHOCTb

33

Onpez[eneHI/Ie BO3MOJXHBIX PE3YJIbTATOB pa6OTBI HpOCTeI\/'IHII/IX AJITOPUTMOB YIIPABJICHUSA UCIIOJTHUTCISIMA
1 BBIYHUCIIMTCIIBHBIX AJITOPUTMOB. OnpeﬂeneHI/Ie HUCXOAHBIX JAHHBIX, ITPU KOTOPBIX AJITOPHUTM MOXKET JaTh

TpeOyeMblil pe3yabTart




Kon

34

IIpoBepsieMbIid 3JIEMEHT COAEPKAHUA

ANropuTMBbl 00pabOTKH HATYpaJbHBIX YHCEN, 3allMCAHHBIX B IO3UIMOHHBIX CHUCTEMax CUHCIICHUSL:
pa3OueHue 3amuMcu Yucia Ha OTHAENbHbIE IMQPbI, HAXOXKICHHE CYMMbI M MpPOU3BENeHUS LU,
HaX0XKJIEHUE MaKCUMAIBHOU (MUHUMAJIBHOMN ) UG PHIL.

IpencraBnenue 4yucina B BuAe HAOOpa MPOCTBIX COMHOXHTENCH. AJTOPUTM OBICTPOrO BO3BEACHHS
B crerneHb. [IOMCK MPOCTHIX YMCET B 33aHHOM JHala3oHe C MOMOIIBIO ATOPHUTMa «PeUIeTo DpaTo-

chenay

3.5

MHoropa3psiiHbIe TeIbIe YHCIa, 33291 ITHHHON apru(MeTHKH

3.6

S3pik mporpammupoBanus (Ilackams, Python, Java, C++, C#). Tumbl HaHHBIX: IEIOYHCICHHBIC,
BEIIECTBCHHBIC, CHMBOJIBHEIE, JIornueckue. Berpienus. Cnoxubie yciaoBus. Lukisl ¢ ycmoBueM. LIukist
10 TIEPEMEHHO.

OO0paboTka JaHHBIX, XpaHAuxcs B (aimax. TekcToBble U ABOWYHEIC (aiinbl. DaiijoBbIe TIEpEMEHHBIC
(daitnoBblie ykazarenu). Urenue u3 daiina. 3anuce B Qaiin.

Pazbuenue 3amaun Ha monzanauu. [Toanporpammel (poueaypsl 1 QYHKIHH).

Vicnionp30BaHne cTaHAAPTHOH OMOINOTEKH S3bIKa TPOTPAMMHUPOBAHUS

3.7

Pexypcus. PexypcuBnbie MIPOILIETyPhI u (byHKIIIH. Ucnonb3oBanue cTeka

JUIsl OPTaHU3aLUU PEKYPCUBHBIX BHI30BOB

3.8

YucneHnuble MeTOAbl. TouHOE U HpI/IGHI/I)I(éHHOC peIICHUA 3aaa4vu. YucnenHoe peIICHUC ypaBHeHI/II\/'I C
IIOMOIIBIO non60pa napamMmeTpa. YuclieHHbIE METOJIbl pPEeIICHUA ypaBHeHHﬁ: MCETO/ nepeGopa, MCTOJ
IIOJIOBUHHOI'O ACJICHUA. HpI/I6HI/I)KéHHOC BBIYMCJICHUE JIMH KPHBBIX. Brruncnenue miomaaen (bI/Ipr C
IIOMOIIBKO YHCICHHBIX MCTOJ0B (MCTOI[ IpsAMOYT'OJIbBHUKOB, METOXA Tpaneunﬁ). ITouck MakCuMyMa

(MuHUMYMA) PYHKIIMU OHOM NEPEMEHHON METOIOM MOJOBUHHOTO JACTICHUS

3.9

OO0paboTka CUMBOJIBHBIX NaHHBIX. BcTpoeHHBIE (DYHKIMH sI3bIKa MPOTPAMMHUPOBAHUS IS 00pabOTKH
CHUMBOJIBHBIX CTPOK. AJNTOPUTMBI OOPaOOTKM CHMBOJBHBIX CTPOK: HOACYET KONMYECTBA IOSBICHHN
CHMBOJIa B CTPOKE, pa30MECHHE CTPOKH Ha CJIOBA IO MPOOEIBEHBIM CUMBOJIAM, ITOUCK TOACTPOKH BHYTPU
JTAHHOW CTPOKH, 3aM€Ha HalIEHHOH MOACTPOKU Ha APYTYIO CTPOKy. ['eHepanus Bcex CIOB B HEKOTOPOM
anaBuTe, YIOBICTBOPSIOMNX 3aJaHHBIM OrpaHndeHsAM. [IpeoOpazoBaHme dncia B CHMBOJBHYIO

CTPOKY U 00paTHO

3.10

MaccuBbl M TOCJEJOBATEIILHOCTH 4YHucell. Bpraucienne 000OMIEHHBIX XapaKTEPHCTHUK 3JIEMEHTOB
MacCHBa WM YHCJIOBOW TOCIEIOBATEILHOCTH (CYMMBI, TPOU3BEICHUS, CPEAHEr0 apu(pMeTHYECKOTo,
MHUHUMAJIBHOTO ¥ MaKCHUMAaJIbHOT'O 3JIEMEHTOB, KOJMWYECTBA 3JIEMEHTOB, YIOBJIETBOPAIOIINX 33JaHHOMY
yciioBuI0). JIMHEHHBI MOUCK 3aJaHHOTO 3HAYEHUS B MacCUBE. AJITOPUTMBI PabOTBI C 3JIEMEHTaMU
MacCHBa C OJHOKPATHBIM MPOCMOTPOM MaccuBa. COPTHPOBKA OJTHOMEPHOTO MaccuBa. [IpocTeie MeTOIbI
COPTUPOBKK (METOJ My3bIpbKa, METOA BbIOOpa, COPTUpPOBKa BcTaBKaMu). COPTHPOBKA CIHMSIHUEM.

Brictpas coptupoBka maccuBa (asroputM QuickSort). JIBOMYHBII MOUCK B OTCOPTHPOBAHHOM MAaCCHUBE

3.11

JByMepHBIE MacCUBBI (MaTpUIBI). AJTOPUTMBI OOpPaOOTKH ABYMEPHBIX MACCHBOB: 3aIllOJIHCHHE
JBYMEPHOI'O YHUCIOBOI'O MAacCHBAa I0 3aJaHHbIM NpaBUJIaM, MOUCK 3JIEMEHTa B JIByMEPHOM MAacCHUBE,

BBIUHMCIICHHE MAaKCIMyMa (MHHMMYMa) U CYyMMBI 3JICMEHTOB JBYMEPHOI'O MAacCHBa, IEPECTAHOBKA CTPOK




Kon

IIpoBepsieMbIid 3JIEMEHT COAEPKAHUA

1 CTOJIOIIOB IBYMEPHOT'O MacCHBa

3.12

CrnoBapu (accouMaTHBHBIE MAacCHUBBI, OTOOpakeHus). Xomr-tabmumbl. [loctpoeHue andaBUTHO-

JaCTOTHOI'O CJIOBApsA AJIsI 3aITaHHOT'O TCKCTa

3.13

Crexn. AHanM3 HPaBWIBHOCTH CKOOOYHOTO BBIp)KECHUS. Bhrumcienue apupMeTHUecKOro BBIPAKEHUS,
3aMUCaHHOTO B MMOCT(PHUKCHOU opme.

Oqepezm. Hcnonap3oBanue oucpean 1Jjis1 BDEMCHHOI'O XpaHCHHA JaHHBIX

3.14

A.]'Il"OpI/ITMI)I Ha rpa(bax. HOCTpOCHI/Ie MHWHUMAQJIBHOTO OCTOBHOI'O0 JA€pPE€Ba B3BCIICHHOI'O CBA3HOI'O
HCOPUCHTHPOBAHHOT'O rpad)a. KonmuaectBo Ppa3JIMYHbIX HYTeﬁ MEXAY BEpUHIMHAMHU OPUCHTUPOBAHHOI'O

AIMKINYECKOro rpada. AsroputM JleHKCTphI

3.15

HepeBps. Peanmmsanust mepeBa C MOMOINBIO CCHUIOYHBIX CTPYKTYp. JBomuHBIC (OMHApHBIC) OEPEBB.
[TocTpoenue mepeBa Ui 3aTaHHOTO apH()METUIECKOTO BBIpAXKEHHS. PeKypCHBHBIE adropHTMBI 00X0x1a

nepesa. Vcmonp3oBaHue CTeka U ouepean st 00Xoaa aepesa

3.16

JuHaMuyeckoe NporpaMMHUPOBAHUE KaK METOJ PELIeHUs 3a7ad C COXPAaHEHHEM IPOMEKYTOUHBIX pe-
3yJbTAaTOB. 3aJaud, pellaeMble C IOMOIIBIO JMHAMMYECKOTO IIPOrPaMMUPOBAHUS: BbIUYUCIEHUE

PEKYPCUBHBIX (DYHKIIHI, HOACYET KOJTMYESCTBA BAPHAHTOB, 3aaUH ONITUMH3AITIH

3.17

[onsatie 00 OOBEKTHO-OPHEHTHPOBAHHOM TNporpammupoBannd. OObekThl u Kiacchl. CBOHCTBA U
MeTOABI 00BeKTOB. OOBEKTHO-OPUCHTUPOBAHHBIN aHamm3. Pa3paboTka mporpaMm Ha OCHOBE OOBEKTHO-

OPUCHTHPOBAHHOTI'O IMOAX0A4. HHKal'Icy.]'ISIHI/ISI, HaCJICAOBAHUC, l'[O.]'II/IMOp(bI/BM

WudpopManioHHbIe TEXHOJIOTHH

4.1

Anamms JaHHBIX. OCHOBHBIC 3ala4yi aHaJIM3a OaHHBIX! IIPOrHO3HMPOBAHUE, KJ'IaCCI/I(l)I/IKaIII/ISI,
KilaCTepusanusa, aHalin3 oTkioHeHu. IlocnenoBaTenbHOCTh peuiCeHus 3aJad aHajln3a OaHHBIX! C60p
NEPBHUYHBIX JAHHBIX, OYHWCTKA H OICHKAa KaY€CTBa JaHHBIX, BBIGOp u (I/IJ'II/I) NOCTPOCHUEC MOICIIH,
npeoGpa3OBaHHe JAaHHBbIX, BHU3yaJin3alusl [OAaHHBIX, HWHTEPIIPETAlHsA PE3YyJIbTATOB. HpOFpaMMHI)Ie
CcpeactBa H I/IHTepHeT-CepBI/ICLI JJIA 06pa6OTKI/I U OpCACTaBJICHUA JaHHBIX. bonabiuive naHHbIE.

MaiunHHOe 00yyeHHe

4.2

AHam3 TaHHBIX C MOMOIIBIO AJICKTPOHHBIX TaONuUI. BrIuncieHne cyMMBI, CpeTHEero apu(pMeTHIeCcKOro,
HauOoubIero (HaMMEHBIIET0) 3HAUSHUS uara3oHa. Beraucienne kod((UIMEHTa KOPPEISAIHHA JBYX
psinoB paHHbIX. [locTpoeHUe CTONOYATHIX, JIMHEHYATHIX U KPYTroBbIxX nuarpamm. [loctpoenue rpadukos
¢byuknuii. [Tondop nuHUM TpeHaa, pelleHne 3a7ad MPOrHO3UpOBaHus. PernieHue 3aqad ONTHMU3AIIH C

TTOMOIIBIO IIEKTPOHHBIX TAOJIHUIT

43

Juckperuzanus pu MaTeMaTHYECKOM MOJEJIMPOBAHMM HENPEPHIBHBIX IpolieccoB. MoaenupoBaHue
JOBWKEHUsA. MonenupoBaHue OHOJOTMYECKUX CHUCTeM. MaTreMaThdeckhue MOJeNd B OSKOHOMHKE.
BreaucnurenbHple  dKCEpUMEHTH ¢ Monenmsmu. OOpaboTka pe3ylbTaToB JKCIepuMeHTa. Meton
HaMMEHBIIUX KBaapaToB. OIEHKa YHCIOBBIX MapaMeTPOB MOJCIUPYEMBIX OOBEKTOB W IIPOIIECCOB.

BoccranoBieHue 3aBUCUMOCTEN 10 PpE3yJibTaTaM SKCIICPUMECHTA

4.4

BepOﬂTHOCTHLIC Mojaenu. MeTojbl MOHTC-KapHO. HMmurainmonHoe MOACIIMPOBAHHUE. Cucremsbl

MacCOBOTO 00CITyKUBaHU




Kon IIpoBepsieMblil 3JIEMEHT COAEPKAHUSA

Tabmuunbie (pensuuoHHbIC) 0a3bl AaHHBIX. TabiMia — TpencTaBiIeHUE CBEJACHUNM 00 OJHOTHITHBIX
oonekrax. [lome, 3amuch. Kirrou Tabnuiel. Pabora ¢ roToBoii 0a30# JaHHBIX. 3anojHEHHE 0a3bl JaHHBIX.

[Touck, copTupoBka U QUIBTPALMs JAaHHBIX. 3aPOCHl HA BHIOOPKY JAaHHBIX. 3allpoChl C MapaMeTpaMu.

2 Brruncsiemble MoJis B 3ampocax.
MHuoroTtabnuvHbie 0a3bl JaHHBIX. THITBI CBsi3el Mex Ty TaOnunamu. BaemHuit kiirod. L{enocTHOCTh 6a3b
JIAHHBIX. 3aITPOCHI K MHOTOTAOJUYHBIM 0a3aM JaHHBIX
TekcroBerii  mporeccop. CpencTtBa TMOMCKa W aBTO3aMEHBI B TEKCTOBOM  IPOIIECCOPE.
4.6 CTpyKTypUpOBaHHbBIE TEKCTOBbIC IOKyMeHThl. CHOCKH, orjiaBiieHue. [IpaBuia nMTHPOBaHUS HCTOYHUKOB

u opopmierns 61OIHOTpadUUECKUX CChIIIOK

YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJILHOTO
MPOLIECCA
OBSI3ATEJBHBIE YYEBHBIE MATEPHAJIBI JJISI YYAEHUKA

[Tonskog, K. FO. Mndopmartuka. 10 kinacc. YrayOneHHbI ypoBeHb. YueOHUK. B 2 gacTsax
(xommekt u3 2 kaur) / K.YO. Ionskos, E.A. Epemun. - M.: bunom. JlaGopartopus

3Hanuii, 2015. - 648 c.

METOANYECKHUE MATEPHUAJIBI UISA YUUTEJIA

bopoaun M.H. Nudopmatuka. YMK s crapiieit mkossl [ DneKTpoHHbIH pecypc]: 10-
11 xnacc. YrnyOneHHslit ypoBeHb. MeToaudeckoe nmocooue s yuurens / ABTop-
coctaButenb: M. H. bopoaun. - Dn.uza. - M.: BUHOM. Jlaboparopust 3Hanwmit, 2013 -

197 c.: win.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

UHTEPHET
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3. O¢unmansusiii caitt ®UIU ¢ neMOHCTpaIMOHHBIMY 33/IaHUSAMHU IO UH(POPMATUKE B
dopmare EI'D: https://fipi.ru/ege/demoversii-specifikacii-kodifikatory#!/tab/151883967-
5, nata obopamenus 30.08.2023 r.

4. OdurmanpHbiii cadT Camapckoro YHUBEPCUTETA, pa3/ies MOATOTOBKH K OJIMMITHAIaM
10 IPOrpaMMUPOBAHUIO JIJISl ITKOJILHUKOB: http://contest.samsu.ru/ru/lessons/, nata
ob6pamenns 30.08.2023 r.

5. Onumnuazsl s mkoJdbHUKOB Cupuyc: https://sirtusolymp.ru, 27.08.2023 r.
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