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IHOACHUTEJIBHAS 3AIINCKA

[Tporpamma o nH(popMaTHKEe Ha YPOBHE CpeHEro oomiero oopa3oBaHus AaéT MpeICTaBIeHUE O LeNsX,
oOmieil crpaterud OOy4YeHHs, BOCIMTAHUS M Pa3BUTHs OOy4yaIOUIMXCA CpPEICTBAMHU YydeOHOro mpeaMmeTa
«Uudpopmaruka» Ha 0a30BOM ypOBHE, YCTAaHABJIMBAaeT O00sM3aTeNbHOE MPEIMETHOE  COJEp)KaHHeE,
MpelycCMaTpUBaeT €ro CTPYKTYpUPOBaHUE 110 pa3fesiaM M TeMaM, ONpeeliseT pacupeesieHue ero mo Kiaccam
(rogam u3ydeHusi).

[IporpamMma 1o nHGOpMaTHKE ONpeesseT KOTMUECTBEHHbIE U KaYeCTBEHHbIE XapaKTEPUCTUKH Y4eOHOTO
MaTepuana Ui KaXKIoro roja M3y4eHHs, B TOM UHUCIE AJI COJAEP)KATEIbHOIO HAMOJHEHHS DPa3HOro BUIA
KOHTpOJds  (IPOMEXYTOUHOM  aTTecTalud  OOy4aroUuIMXcs, BCEPOCCHIMCKUX  IMPOBEPOYHBIX  pabdoT,
roCy/1IapCTBEHHOM MTOroBO artectanuu). [Iporpamma no uHpopMaTuke sSBISETCS OCHOBOM ISl COCTaBJICHUS
aBTOPCKHX y4eOHBIX MPOrpaMM U y4eOHUKOB, TIOYPOUHOTO IJIAHUPOBAHUS Kypca yUUTEIEM.

Nndopmarrka Ha ypoBHE cpeiHEr0 00IIero 00pa3oBaHus OTPAXKAET:

CYIIHOCTb MH(OPMATUKUA KAK HAYYHOW AMUCHUIUIMHBI, M3YYaIOUIEH 3aKOHOMEPHOCTH MPOTEKAHUS HU
BO3MO>XHOCTH aBTOMaTHU3allMi MH(GOPMAIIMOHHBIX MTPOLIECCOB B PA3JIMYHBIX CUCTEMAX;

OCHOBHBIE 00JaCTH TIPUMEHEHHUS HWH(POPMATHUKH, MPEKAEC BCero HH(YOPMAIMOHHBIE TEXHOJIOTHH,
yIpaBJIeHHE U COLIMATBHYIO chepy;

MEXTUCIUILTMHAPHBIN XapakTep HHPOPMATUKHA U HH)OPMAITHOHHOHN eATEIbHOCTH.

Kypc undopmaruku Ha ypoBHE cpeaHero oOiiero o0pa3oBaHUS SBJISETCS 3aBEPIIAIOLIAM 3TarloM
HETPEPHIBHON MOATOTOBKM O0YYarOIUXCsl B 00acTH MHGOPMATHKH U MHPOPMALMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHI, OH ONMUpPAETCsS Ha COAep KaHHE Kypca MHPOPMATHKU YPOBHS OCHOBHOTO 00IIero oOpa3oBaHUs U
OIBIT MOCTOSHHOTO TPUMEHEHUS HH(POPMAIUOHHO-KOMMYHUKAIIMOHHBIX TEXHOJOTUH, NAET TEOPETHUYECKOE
OCMBICIIEHHE, HHTEPIPETAIUI0 U 0000IIEHIE 3TOTO OMBITA.

B conepxxanuu yuebHoro npeamera «MHpopmaTukay BbIIEISIOTCSA YETHIPE TEMAaTHUECKHUX pa3zena.

Paznen «ludpoBas TrpaMOTHOCTH» OXBaThIBAET BOIPOCHI YCTPOWCTBA KOMIIBIOTEPOB U APYTUX
AJIEMEHTOB LU(POBOTO OKPYKEHMSI, BKIIOUAsT KOMIIbIOTEPHbIE CETH, MCIOJIb30BaHUE CPENICTB ONEpPallMOHHOM
cHcTeMbl, paboTy B ceTu MIHTEepHET U NCIOIb30BAHNE MHTEPHET-CEPBUCOB, MH(POPMAITMOHHYIO O€30M1aCHOCTb.

Pa3znen «TeopeTnueckne OCHOBBI HHPOPMATUKN» BKJIIOYAET B ceOsl MOHATUIHBIN anmnapaT HHPOPMaTHKH,
BONPOCHI KOAMPOBaHUS WHGPOpMAlUU, W3MEpPEeHUs HMH(OPMAIMOHHOIO 00BEMa JAaHHBIX, OCHOBBI aIredpsbl
JIOTUKU U KOMIIBIOTEPHOTO MOJEIUPOBAHMS.

Paznen «ANropuT™Mel U MPOrpaMMHUPOBAHUE) HAINPABIIEH HA Pa3BUTHE AJTOPUTMHUYECKOTO MBILIICHHS,
pa3paboTKy aJropuTMoB, (OPMHpPOBAHHE HABBIKOB pealM3allid MpPOrpaMM Ha BbIOPDAHHOM  SI3bIKE
[IPOrpaMMHUPOBAHUS BBICOKOTO YPOBHS.

Paznen «HpopMalmoHHBIE TEXHOJOTUM» OXBATHIBAET BOIPOCHl TNPUMEHEHUS HHPOPMAIMOHHBIX
TEXHOJIOTUH, pPealn30BaHHBIX B MPHUKIAIHBIX MPOTPAMMHBIX MPOAYKTaX M MHTEPHET-CEpBUCAX, B TOM YHUCIIE
IpU pEUIeHUM 33/a4 aHalIW3a JAHHBIX, UCIOJb30BaHUE 0a3 JaHHBIX M DJEKTPOHHBIX TAOJHUI JUIS pEIICHUS
MIPUKIAIHBIX 3a7a4.

Pesynbrartel 6a30Boro ypoBHs u3yueHus yueOHoro mnpeamera «HbopmaTuka» OpUEHTHPOBAHBI B
NEepByI0 odYepeab Ha OOyl (YHKIHOHAJIBHYIO TPaMOTHOCTb, IOJIyY€HHE KOMIETEHTHOCTeH Juis
MTOBCEIHEBHOM JKM3HU U 0011er0 pa3BuTHs. OHU BKIIIOYAIOT B CeOs:

IIOHMMAaHUE IPEIMETa, KIIOYEBBIX BOIPOCOB M OCHOBHBIX COCTaBIISIOIIMX JJIEMEHTOB H3ydaeMOMn
MpeAMETHOM 00IacTH;

YMEHHME pellaTh TUIIOBBIE IPAKTUYECKUE 3aJaud, XapaKTepHbIE [UIsl MCIOJNb30BaHUS METOAOB H
MHCTpYMEHTapus JaHHON MpeaMEeTHON 001acTu;

OCO3HaHME paMOK H3y4aeMOW MpeIMETHOH 00JIacTH, OTPaHUYEHHOCTH METOJOB U HHCTPYMEHTOB,
TUMUYHBIX CBSI3€H C IPYTHMMH 00JIaCTIMU 3HAHUS.

OcHoBHas 1enp u3ydeHus ydeOHoro mpeamera «MHpopmaThkay Ha 0a30BOM YpOBHE Ui YPOBHS
cpemHero oOmiero oOpa3oBaHUs — OOECICUCHHE MATbHEUIEro pa3BUTHS MH(POPMAIMOHHBIX KOMIETCHITUI
BBIIYCKHUKA, €0 TOTOBHOCTH K JKM3HH B YCIOBHAX PAa3BUBAIOLIETOCS HH(OPMAIIMOHHOTO OOIIECTBA H
BO3pAaCTaIOIIEeH KOHKYPEHIIMU Ha phIHKE Tpynaa. B cBs3u ¢ stuM m3ydenne mHpopmatuku B 10 — 11 kmaccax
JIOJDKHO 00€CTIeUuTh:



c(OpMUPOBAHHOCTH MPEJCTABICHUNA O POJU MH(OOPMATUKH, HHPOPMAIIMOHHBIX U KOMMYHUKALMOHHBIX
TEXHOJIOTUH B COBPEMEHHOM OOIIECTBE;

c(hOpPMHUPOBAHHOCTH OCHOB JIOTUYECKOTO U AITOPUTMUYECKOTO MBIIIIJICHUS;

c(hOpPMHUPOBAHHOCTh YMEHUH pa3nuyaTh (aKThl U OICHKH, CPABHUBATH OIICHOYHBIC BHIBOJIBI, BHJIETh UX
CBSI3b C KPUTEPUSIMHU OLICHUBAHUSA M CBSA3b KPUTEPUEB C ONpPEAEIEHHON CHCTEMOIl LIEHHOCTEH, MpoBEpATh Ha
JIOCTOBEPHOCTH M 00001aTh HHPOPMAITHIO;

c(OPMHUPOBAHHOCTH MPEJICTABICHUI O BIMSHUM MH(GOPMAIIMOHHBIX TEXHOJOTUH HA JKU3Hb YEJOBEKa B
o0IIecTBe, TMOHUMAHHUE COIMAIBHOIO, HKOHOMHYECKOTO, IOJUTHYECKOr0, KYJIbTYPHOTO, IOPUIUYECKOTO,
MPUPOAHOTO, SPrOHOMHUYECKOTO, METUIIMHCKOTO U (U3HOJOTHYECKOr0 KOHTEKCTOB HH(OPMAalMOHHBIX
TEXHOJIOTHI;

NPUHATHE TPABOBBIX M  OTHUECKUX AaCMEKTOB HMH(POPMALMOHHBIX TEXHOJIOTMH, OCO3HAHHE
OTBETCTBEHHOCTH JIIOJIeH, BOBJICUEHHBIX B CO3JaHUE U HCIOJIb30BaHUE HWH(MOPMALMOHHBIX CHCTEM,
pacmipocTpaHeHue HHPOPMAITIH;

CO3/IaHH€ YCIOBUU MJi1 Pa3BUTHSA HABBHIKOB Yy4eOHOW, MPOEKTHOHM, Hay4YHO-UCCIIEOBATENBCKON U
TBOPYECKOH JIeATEILHOCTH, MOTUBALIUN O0YYAIOIIMXCS K CAMOPA3BUTHIO.

Ha uzyuenue nndopmaruku (0a30Bblif ypoBeHb) oTBoAuTCs 68 yacoB: B 10 kmacce — 34 ygaca (1 yac B
Heneno), B 11 kmacce — 34 gaca (1 yac B Hezeno).

bazoBblii  ypoBeHb  u3ydyeHus  UHGPOpPMATUKU  OOECHedrMBaeT  MOJATOTOBKY  OOydaroIIuxcs,
OPHEHTHUPOBAHHBIX HAa TE€ CHEIHATbHOCTH, B KOTOPHIX HH(OPMAIIMOHHBIE TEXHOJOTHH  SIBISIOTCS
HEOOXOMUMBIMU ~ HHCTPYMEHTaMU  Mpo(ecCHOHANBbHON  AESATeNbHOCTH, Y4YacTHe B  NPOEKTHOM U
HCCIEA0BATENBCKOM  JEATEIbHOCTH, CBA3AHHOM € MEXIWCUMIUIMHAPHOM M TBOPYECKOW TEMAaTHKOM,
BO3MOXXHOCTh pEIIeHUs 3a7ady 0a30BOr0 YPOBHS CIOXKHOCTH EQMHOrO rocyqapcTBEHHOTO SK3aMeHa [0
nH(pOpMaTHKE.

[TocnenoBarenbHOCTh M3YYEHHS] TEM B Mpelenax OJHOrO roja OO0ydeHHs MOXKET ObITh M3MEHEHa IO
YCMOTPEHHIO YUHUTEINS IPU NOArOTOBKE padoveid mporpaMMbl U IOYPOYHOTO TUTAHUPOBAHHUSL.

1. COAEP/ KAHUE OBYYEHUSA
10 KJIACC

ugposas rpaMOTHOCTH

TpeGoBaHust TeXHUKHM OE€30MACHOCTH W TUTHEHBl TNpu paboTe C KOMIbIOTEpaMH U JAPYTUMHU
KOMITOHEHTaMHU U(POBOTrO OKPYKEHHUS.

[Tpuniuns! paboTsl KoMibioTepa. [lepcoHanbHbIl KOMITBIOTEP. BBIOOP KOH(OUTypanuu KoMmbioTepa B
3aBHCHMOCTH OT pelIaeMbIX 3a/1a4.

OcCHOBHBIE TEHACHIMM pa3BUTHS KOMIIBIOTEPHBIX TEXHOJIOTWH. [lapaienbHble  BBIYKCICHMUS.
MHoromnponeccopHbie CUCTEMBI. CynepKoMIbIOTEpPHI. MUKPOKOHTPOJIIEPHL. PoboTtusupoBanHble
IIPOU3BOJICTBA.

[IporpamMMHoOe obecrieueHre KOMIbIOTEpOB. Buibl mporpaMMHOro oGecrneueHuss U WX Ha3HaueHHeE.
OcoOeHHOCTH TPOrpaMMHOTO oOecredeHnss MOOMIBHBIX ycTpoHcTB. OmepaunonHas cuctema. IloHstue o
CHUCTEMHOM aIMUHUCTpUpPOBaHUH. NHCTANIAUS U IENHCTAIIISIUS IPOTPaMMHOI0 00ecriedeH s .

@aiinoBas cucrema. Ilouck B (aiinoBoil cucreme. OpraHuzanus XpaHeHUs U OOpPaOOTKU JaHHBIX C
UCIOJIb30BaHNEM MHTEPHET-CEPBUCOB, 00JIAYHBIX TEXHOJOTUN U MOOMIIBHBIX YCTPOUCTB.

[IpukianHble KOMIBIOTEPHBIE IPOTPAMMBI JIJIsl PEIICHUS THITOBBIX 3a/1a4 10 BEIOPAHHOW CIEIHalN3alllu.
CucreMbl aBTOMaTU3UPOBAHHOTO MPOEKTUPOBAHUSI.

[Iporpammuoe oGecnieyenue. JIMmeH3MpoBaHUE MPOTPaAMMHOrO oOecTedeHHs M IUPPOBBIX PECYPCOB.
[IponpuerapHoe 1 cBOOOAHOE TporpaMMHoOe obecrieueHne. Kommepueckoe 1 HEKOMMEPUECKOE UCTIOIb30BaHUE
nporpaMMHOro  obecredeHuss H  LUQPOBBIX  pecypcoB.  OTBETCTBEHHOCTb,  yCTaHaBJIMBaeMas
3aKOHOJaTenbcTBOM  Poccuiickoit  ®dexpepaiuu, 3a HEMNPABOMEPHOE  HCIMOJIb30BAHHE  MPOrPAMMHOIO
obecriedeHus: ¥ U(POBBIX PECYPCOB.

Teopernyeckue 0CHOBbI HHPOPMATUKH

Wudopmanus, maHHbIE W 3HAHUS. YHUBEPCAIHHOCTh JUCKPETHOIO MPEACTABICHHUS HH(OpMAIIHH.
JBonuHoe koaupoBaHue. PaBHOMepHbIE U HEpaBHOMEpHbIC KoAbl. YciioBue Pano. [logxoapl K U3MEPEHUIO
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nHpopmanuu. CymHOCTh 00bEMHOTO (AIaBUTHOTO) MTOAXO0a K U3MEPEHUI0 HH(OpMaIIUU, onipeesieHne oura
C TOYKHM 3peHHUs al(aBUTHOTO IOAXO0JA, CBA3b MEXIY pa3MepoM aidaBuTa MU HMHOOPMAIIMOHHBIM BECOM
CUMBOJIa (B MPEANOJOKEHUH O PABHOBEPOSTHOCTH IIOSIBIECHUS CUMBOJIOB), CBSI3b MEXJY €IWHULAMU
u3Mepenus: nHpopmaruu: our, Oaiir, Kb6aiit, Moaiit, ['6aiir. CymHOCTh COEpKaTEIBHOTO (BEPOSTHOCTHOTO)
[I0JIX0/1a K U3MEPEHUI0 MH(OpMaIuK, oNpesielieHne OuTa ¢ HO3ULUHU COAEP)KaHUS COOOIIEHUS.

WNudopmannonnsie npoueccol. Ilepenaya nndopmarnuu. VcToOYHMK, NPUEMHUK, KaHAI CBSA3H, CUTHAI,
koaupoBanue. Mckaxenue uHpopmauuu npu nepegade. CKoOpocTh INepefayd AAHHBIX 110 KaHay CBS3H.
Xpanenne wuHpOpManuu, 00béM mamsaTd. OOpabotka wuHpopmammu. Bumgsl 00paboTku HHPOpPMAIUH:
IIOJIy4eHHE HOBOT'O COZIEp KaHus, U3MEHeHue popMbl npeacraBieHus nHpopmanuu. [Touck nadpopmanuu. Pons
uHbopMalnuu 1 HHPOPMALIMOHHBIX IPOLIECCOB B OKPYKAIOLEM MUDE.

Cucrempl. KoMnoHeHTsl cucTteMbl M MX B3auMojelcTBue. CHUCTEMBbl yINpaBieHMs. YTpaBICHHE Kak
nHpopMalHOHHbIN mporecc. OOpaTHast CBA3b.

Cuctembl cumucnenus. Pa3BépHyras 3amuch LEIBIX M JIPOOHBIX YHCEN B TO3UIIMOHHBIX CHCTEMAax
cuuciienus. CBOHCTBa MO3ULIMOHHON 3aIIMCH YMCiIa: KOJIMYECTBO LU(P B 3aUCH, IPU3HAK JICIMMOCTH YUCIIa Ha
OCHOBAaHUE CHCTEMbl CUMCICHHS. AJIFOPUTM IEpeBoja LENoro yucia u3 P-MuHOM cucTeMbl CUMCIEHUS B
JECATUYHYIO0. AJTOPUTM IEpeBoAa KOHEYHOM P-nyHON npobHM B necaTHUYHYIO. AJITOPUTM IepeBoja IeJ0ro
qyciia U3 JECATUYHON CUCTEMBI CuucieHHss B P-muHyro. /[BonuHas, BOCbMEpHYHAas M LIECTHAJL[aTepUUHAs
CHCTEMbI CUMCIICHUS], IIEPEBO] YUCEN MEKAY STUMH CHCTeMaMU. ApU(pMeTHYECKHE ONepaliii B MO3UIIMOHHBIX
CUCTEMAaX CUUCJICHHUS.

[IpencraBneHue 1eIbIX U BEIIECTBEHHBIX YHCEN B IaMITH KOMIIbIOTEpA.

KomupoBanue TtekcroB. KomupoBka ASCIIL. OpnoOGaiitHeie kogupoBku. Cranmapt UNICODE.
Koauposka UTF-8. Onpenenenue nuhopMainoHHOT0 00bEMa TEKCTOBBIX COOOIIECHUH.

KomupoBanue wu3o0pakenuii. Onenka WHOOPMAIMOHHOTO 00BEMAa pacTpoBOro TrpaduyecKoro
1300pakeHus MIPH 3aJaHHOM pa3peleHUH U IITyOuHe KOJUPOBaHMS LIBETA.

Komuposanue 3Byka. Onenka mH(GOPMAIMOHHOTO 00BhEMA 3BYKOBBIX JAHHBIX TPU 33JJaHHBIX YaCcTOTE
JUCKPETU3ALMH U PA3PSIIHOCTH KOJUPOBAHUS.

Anrebpa noruku. BrickaseiBanus. Jlornueckue oneparuu. TaGnuiibl HCTUHHOCTH JOTHYECKUX ONEpalui
«IU3BIOHKIUAY, «KOHBIOHKIMS», «UHBEPCHUS», «MMIUIMKALUA», «IKBUBAJICHUMs». Jlornmueckue BBIpaKEHHUS.
Brruncnenue J1oruueckoro 3Ha4eHUsl COCTAaBHOTO BBICKA3bIBAHUS IIPU M3BECTHBIX 3HAUYEHUSAX BXOJAIIUX B HETO
3JIEMEHTApHBIX BbICKa3blBaHUI. TaOiauIbl MCTUHHOCTH JIOTMYECKMX BbIpakeHuil. Jlormueckue omepauuu u
orepary HaJl MHOYKECTBaMH.

[Tpumepbl 3aKOHOB aureOpbl JIOTMKU. OKBUBAJIECHTHBIE IPEOOpa30BaHUs JIOTMUYECKHX BBIPAKEHHIH.
Jlornueckue gpynkuuu. [loctpoeHne norudeckoro BbIpakeHUsl ¢ JaHHOW Tabnuueill ucTuHHocTH. Jlormueckue
aneMeHThl koMmnbroTepa. Tpurrep. Cymmarop. IlocTpoeHne cxembl Ha JOTMYECKUX IEMEHTaX 10 JOTMYECKOMY
BBIPAKEHUIO. 3aIIUCh JIOTHYECKOTO BBIPAXKEHHUS 10 JIOTHYECKON CXEME.

HNudpopmManHoHHbIE TEXHOJIOTHH

TexcToBblit mporeccop. PenaktupoBanue u ¢opmatuponBanue. [Iposepka opdorpaduu U rpaMMaTHKH.
CpenctBa moncka M aBTO3aMEHBI B TEKCTOBOM Ipolieccope. Mcnonb3oBanue ctuiieid. CTpyKTypUpOBaHHBIE
TEKCTOBbIE JOKyMeHThl. CHOCKH, ornasieHue. Ob6nauynble cepBuchl. KosiekTuBHas paboTa ¢ JOKYMEHTOM.
WHCTpyMEHTBl pEleH3UpOBaHUS B TEKCTOBBIX Mpoleccopax. JlemoBas mnepenucka. Pedepar. IIpasuna
LIUTUPOBAHUS UCTOYHUKOB U 0popMieHHs Oubnuorpaguueckux cchliok. OdopmiieHne crnucka JuTepaTyphl.

BBoa n300pakeHuit ¢ NCIOIB30BAHUEM PA3ITMUHBIX IIM(PPOBBIX YCTPOHCTB (LU(PPOBBIX (OTOANMTAPATOB U
MHUKDPOCKOIIOB, BHJEOKaMep, CKaHEpPOB W JApyrux ycTpouctB.). ['paduueckmii pemakrop. OOpaboTka
rpadudeckux o0bekToB. PacTpoBas 1 BekTopHas rpaduka. @opmarsl rpapuueckux (aitinos.

O6paboTka n300pakeHus U 3ByKa C UCTIOIB30BAaHIUEM HHTEPHET-TIPUITOKCHHH.

MynsTumenna. Komnertorepssle npe3eHTrannu. Mcnonas3oBanue MynbTUMEIMNHHBIX OHJIAH-CEPBUCOB AJIS
pa3paboTKu Mpe3eHTalnN IPOEKTHBIX padoT.

IIpuHOUIIBI TOCTPOEHUS U PEIAKTUPOBAHNS TPEXMEPHBIX MOJECIICH.



11 KJTACC

Iu¢posasg rpaMOTHOCTH

[IpuHIMIIBI TOCTPOCHHUSI U allllapaTHbIE KOMIIOHEHTHI KOMITbIOTEpHBIX ceTeil. CereBble MpOTOKOIbL. CeThb
Wnrepuer. Anpecanus B cetu MaTeprner. Cucrema TOMEHHBIX UMEH.

Beb6-caiit. BebO-ctpanuma. BzammonelictBue Opaysepa ¢ BeO-cepBepoM. JIMHAMHUYECKHUE CTpPaHMIIBL.
Pa3paboTrka uHTEpHET-TIpHIIOKEHUH (caliToB). CeTeBoe XpaHEHHE TAHHBIX.

Bunel gestenpHoctTM B cetm HHTepHer. CepBuchl HMuTepHera. ['eomH(bOpMaIlMOHHBIE CHCTEMBI.
['eosioKaIlIMOHHBIE CEPBUCHI PEATLHOTO BPEMEHH (HAIpUMeEp, JIOKAHusg MOOWIIBHBIX TeIe(QOHOB, ONpeeiIcHHE
3arpy’kK€HHOCTH aBTOMAarucTpaieii), HHTEpHET-TOProBIIsd, OpOHUPOBAaHUE OUIIETOB, TOCTHHHII.

I'ocynapcTBeHHbIE 3JIEKTPOHHBIE CepBUCH U yciayrd. ColuanbHble CETH — OPraHu3alus KOJIEKTUBHOTO
B3aMMOJICHCTBUS U 0OMeHa JaHHBIMU. CeTeBOI ATHKET: MpaBuiia OBeIeHUs B KubeprpocTpanctee. [Ipobiema
MOJAJTMHHOCTH NoJy4eHHOU nHpopManuu. OTKpBIThIE 00pa30BaTEeIbHBIE PECYPCHI.

TexHOreHHbIE W OSKOHOMHYECKHE YIpPO3bl, CBS3aHHbIE C HCIOJIb30BaHMEM HH()OPMALMOHHO-
KOMMYHHMKAIIMOHHBIX TexHoyoruid. OOmme mnpobiieMbl 3amuThl  HHGOPMAMU U MHPOPMAIIMOHHOM
0esonmacHoctu. CpencrtBa  3amuThl  MHQOPMAIMM B KOMIIBIOTEPAX, KOMIBIOTEPHBIX  CETAX U
aBTOMATHU3HPOBAaHHBIX ~ WH(GOPMAlMOHHBIX  cucTeMax. lIpaBoBoe  oOecnieueHne  HMH(POPMAILIMOHHOM
6e3onmacHoctu. IlpemoTBpaiieHne HECAaHKIMOHMPOBAHHOTO JOCTYNa K JIMYHOM  KOH(UACHIUAILHOU
uH(poOpMalUY, XpaHALIEHcs Ha NEPCOHAIBHOM KOMIIBIOTEPE, MOOWIBHBIX YCTpOHCTBax. BpemonocHoe
IIpOorpaMMHOE o0ecrieueHne U crocoObl OOPHObI ¢ HUM. AHTUBHUPYCHBIE Iporpammbl. Opranusanus JUUYHOTO
apxuBa unpopmanuu. Pezepsroe xonuposanue. [laponpHas 3amura apxusa.

WudopmanoHHbIE TEXHOJOTUM W TpodecCHOoHaTIbHAs JesATeNbHOCTh. MH(opManmoHHble pecypcehl.
[udposas skonomuka. Mupopmarmiontas KyipTypa.

TeopeTnueckune 0oCHOBbI HH(POPMATUKHU

Mopnenun u moaenupoBanue. Llenu moaenupoBanus. COOTBETCTBUE MOJIEIH MOACTUPYEMOMY OOBEKTY
wiu npoueccy. @opmanusanus NpuKIaaHbIX 3a/1a4.

[IpencraBneHue pe3yabTaToB MOJEIMPOBAHUS B BHUJAE, YAOOHOM ISl BOCHPHATHS UEJIOBEKOM.
I'padnueckoe npencraBiaeHUe JaHHBIX (CXEMbl, TAOIHIIBI, TPAPUKN).

I'padsl. OcHOBHBIE MOHATHS. Bunbl rpadoB. Penienne aaropuTMHUecKuX 3a/1ad, CBSI3aHHBIX C aHATM30M
rpadoB (IIOCTpPOEHHE ONTHMAIBLHOTO IMYTH MEXIYy BeplIMHAMU rpada, omnpeaeneHue KOJIMYECTBa Pa3IndHbIX
nyTeil MeX 1y BepIInHAMH OpUEHTUPOBAHHOTO AllMKJINYECKOro rpada).

HepeBbs. bunapHoe nepeBo. J{MCKpeTHbIE UTPHI ABYX UIPOKOB C MOJIHOM MHpopmanuei. [loctpoenue
7epeBa rnepedopa BapMaHTOB, OMMCAHUE CTPATETUU UIPbI B TAOIUYHON (hopMe. BBIMTphIIIHbBIE CTpaTETHH.

Hcnonb3oBanue rpadoB U 1€peBbEB MPU OMMCAHUN O0BEKTOB U MPOLIECCOB OKPYIKAIOIET0 MUPA.

AJITOPUTMBI H IPOTPAaMMHPOBAHHE

Onpenenenre BO3MOXKHBIX PE3yJIbTaTOB Pa0OTHI MPOCTEHIINX aJTOPUTMOB YIPABIEHUS UCIIOJHUTEISIMU
U BBIYUCIIUTENBHBIX aIrOpUTMOB. OIpenencHue HUCXOAHBIX JAHHBIX, NP KOTOPBIX AJITOPUTM MOXKET AaTh
TpeOyeMblil pe3ysbTar.

Ortanbl pemeHus 3a1a4 Ha KomnbioTepe. S3bik nporpammupoBanus (ITackans, Python, Java, C++, C#).
OcCHOBHbIE KOHCTPYKIHUHU SI3bIKa HPOrpaMMHUpPOBaHHSA. THUIBI JaHHBIX: IEJOYUCIECHHbIE, BEIIECTBEHHBIE,
CUMBOJIbHBIE, Jorudeckue. Bersinenus. CoctaBHble ycnoBus. Lluknbl ¢ ycinoBueM. L{UKiIbl O mepeMeHHOM.
Hcnonb3oBanue TabIuI TPACCUPOBKH.

PazpaGoTka M mporpamMMHas peanu3aiys aJITOPUTMOB pPELISCHHS TUIIOBBIX 3a7ay 0a30BOTO YpPOBHSL.
[Ipumepsl 3amau: anropuT™Mbl 0OpPaOOTKM KOHEUHOM YHCIIOBOM MOCIEAOBATENbHOCTH (BBIYHCICHHE CYMM,
MIPOU3BEACHUHN, KOJIMYECTBA DJIEMEHTOB C 3aJaHHBIMU CBOWCTBAMM), aITOPUTMbI aHAJIHM3a 3allUCH YHUCEN B
MMO3UIIMOHHON CUCTEME CYUMCIICHUS, aJTOPUTMBI pEIIeHUs 3a1ad MeToJIoM Tepebopa (IMOMCK HauOOIBIIETO
00I1Iero AeIuTeNs JBYX HaTypalbHBIX YUCE, IPOBEPKa YKMCiia Ha IPOCTOTY).

O6paboTka CUMBOJIBHBIX JTaHHBIX. BCTpoeHHBIE (DYHKIMU S3bIKA MPOTPAMMHUPOBAHUS JJIi 00paObOTKH
CHUMBOJIBHBIX CTPOK.

TabnmuuHble BEeTWYMHBI (MAacCHBBI). AJNTOpPUTMBI PabOTHl C JJIEMEHTAMH MacCHBa C OJIHOKPATHBIM
IIPOCMOTPOM MAaCCHBA: CYMMHUPOBAaHUE DJJIEMEHTOB MacCHUBa, IOACUYET KOJMYECTBA (CyMMBI) 3JIEMEHTOB
MacCHBa, YJIOBJIETBOPSIOUIMX 33JaHHOMY YCJIOBMIO, HaXO)KJI€HHE HauOOJbIIero (HAaHMMEHbILEro) 3HAYEHUS



3JICMEHTOB MAaCCHBa, HaX0XJICHWE BTOPOTO IO BEIIMYMHE HAUOOJBIIET0 (HAMMEHBIIIETO) 3HAYCHHUS, JTMHCHHBIH
MIOVCK JIEMEHTA, ePECTaHOBKA AIIEMEHTOB MACCHBA B OOPAaTHOM IOPSIIIKE.

CopTHpoBKa 0JTHOMEPHOr0 MaccuBa. IIpocThie METOIbI COPTUPOBKH (HAIpuMeEp, METOT Iy3bIpbKa, METO.T
BBIOOpPA, COPTUPOBKA BcTaBKamMu ). [loamporpaMMel.

HNudopMannoHHbIe TEXHOJIOTHH

Ananu3 ganHpiX. OCHOBHBIC 3a/laydl  aHANW3a JaHHBIX: TPOTHO3UPOBAHME, KIACCU(UKAIIHI,
KJIacTepu3anms, aHaiu3 OTKJIoHeHWH. [lociieoBaTeIbHOCTh pEIICHUS 3aJad  aHajiu3a JaHHBIX: cOop
MIEPBUYHBIX JAHHBIX, OYMCTKA U OLIEHKA KAaueCTBA JAHHBIX, BEIOOp W/WJIH MOCTPOCHHUE MOJIEIH, IPEoOpa30BaHKE
JTAHHBIX, BU3yaJIH3alis JaHHbIX, HHTEPIPETaIUs Pe3y/IbTaToB.

AHaHM3 TaHHBIX C TIOMOIIBIO JICKTPOHHBIX TA0JHUIl. BBIYMCIIEHHE CYMMBI, CpEAHET0 apru(PpMETHUIECKOTO,
HarOOJIBIIEro ¥ HAMMEHBIIICTO 3HAUCHUM IHUarna3oHa.

KoMIproTepHO-MaTeMaTHUECKUE MOJICIU. ITalbl KOMITBIOTEPHO-MAaTEMaTHYECKOTO MOJICIUPOBAHU:
MOCTAaHOBKA 3a/ladyd, pa3paboTKa MOJENH, TECTHPOBAHHE MOJEIH, KOMITBIOTCPHBIM ASKCIICPUMEHT, aHAIIU3
pe3yabTaTOB MOJICITHUPOBAHUS.

UurcneHHOE pelIeHue YpaBHEHHH ¢ TOMOIIBIO TIOI00pa mapamerpa.

Tabmuunbie (pensiuoHHbIe) 0a3bl JaHHBIX. TabMIla — MTPENCTaBICHHE CBEICHUH 00 OJHOTHITHBIX
oonekrax. Ilome, 3ammch. Kimrou Tabmammel. Pabora ¢ roroBoil 0a3oil maHHBIX. 3amojiHeHHe Oa3bl MaHHBIX.
[Touck, coptupoBka U GUIbTpaIMs 3amuceld. 3ampockl Ha BBIOOPKY MOAHHBIX. 3ampochl C MapaMeTpamH.
Brrunciisiemble nosist B 3anpocax.

MHuoroTtabauunble 6a3bl JaHHBIX. THIBI CBsI3el MeXay TabiuuaMu. 3anpochkl K MHOTOTaOIMYHBIM 0a3zaM
TAHHBIX.

CpenctBa HCKYCCTBEHHOTO MHTEJUIeKTa. CepBUCH MATMHHOTO MIEPEBO/Ia M paCIIO3HABAHUS YCTHOM peyH.
Nnentudukanus 1 IOUCK N300pakeHuid, pacrio3HaBanue jui. CaMmooOydaroniuecsi CUCTeMbl. VICKyCCTBEHHBIH
MHTEIUICKT B KOMIBIOTEPHBIX HMrpax. Vcroib30BaHHWE METOJO0B HMCKYCCTBEHHOI'O WMHTEIUICKTa B OOYYarOIIMX
cucremax. lcmonb30BaHWE METOJOB HMCKYCCTBEHHOTO HWHTEIEKTa B POOOTOTEXHUKE. VIHTEpHET BeIICH.
[TepcrieKTHBBI pa3BUTHSL KOMIIBIOTEPHBIX HHTEIIEKTYaIbHBIX CUCTEM.

2. INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUSA INPOI'PAMMBI 10 UH®OPMATHUKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OEPA3OBAHUSA (FA3OBbI YPOBEHb)

2.1. JUYHOCTHBIE PE3YJIbTATDBI

JIMYHOCTHBIE PEe3yNbTaThl OTPAXKAIOT TOTOBHOCTH M CIIOCOOHOCTH OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
c(hOpMHUPOBAHHONW BHYTPEHHEH TMO3UIUEH JUYHOCTH, CHCTEMOW IIEHHOCTHBIX OpHEHTAIUi, MO3UTHUBHBIX
BHYTPEHHUX YOEXICHHI, COOTBETCTBYIOIIUX TPAJAUIHUOHHBIM IIEHHOCTSIM POCCHICKOro 0OIIecTBa,
pacHIMpeHre >KU3HEHHOTO ONBITa U ONbITa JCSITENILHOCTH B MPOIECCE pealn3alliu CPeJCTBaMHU y4eOHOTO
mpeIMeTa OCHOBHBIX HANpaBiICHU BOCIIUTATEIBHON NESTENbHOCTH. B pe3ynbrate nzydenus "HGOPMAaTUKH Ha
YpOBHE cpenHero oOmiero o0pa3zoBaHus y oOydaromierocsi OyayT copMHUpOBaHBI CIEAYIONTUE JTUIHOCTHBIC
pe3yIabTaThI:

1) rpa:knaHcKoOro BOCIMTAHUSA:

OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX MpaB MU OO0S3aHHOCTEH, YBaKCHHE 3aKOHA W MPaBOMOPSIKA,
cOOJTI0/IEHNE OCHOBOTIONATAOIINX HOPM WH(OPMAITMOHHOTO MpaBa U MHPOPMAITMOHHOMN 06€30MacHOCTH;

TOTOBHOCTB MPOTUBOCTOATH UJCOJIOTUU IKCTPEMU3MA, HAllMOHAIN3MA, KCeHO(HOOUH, TUCKPUMHHALIUU T10
COIMATBHBIM, PEIMTHO3HBIM, PACOBBIM, HAITMOHAIBHBIM MTPU3HAKAM B BUPTYaJIbHOM MTPOCTPAHCTBE;

2) NaTPHOTHYECKOT0 BOCIIUTAHUS:

IIEHHOCTHOE OTHOIIICHHWE K HMCTOPUYECKOMY HACJECAHIO, MOCTIKEHHsSIM Poccunm B Hayke, MCKYCCTBE,
TEXHOJIOTHUSIX, TOHMMAaHNe 3HaYeHHs] THPOPMATUKH KaK HAyKH B )KU3HH COBPEMEHHOTO OOIIEeCTBA;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUUECKOTO MTOBEICHUS;

CIOCOOHOCTH OLIEHHMBATh CUTYAlLlMIO U MPUHUMATh OCO3HAHHBIEC PEIIECHUS, OPUECHTUPYSICh HA MOPAJIbHO-
HPaBCTBEHHbIE HOPMBI U IIEHHOCTH, B TOM YHUCJIE B ceTH VIHTEpHET;

4) 3cTeTHYECKOr0 BOCTIUTAHMSI:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKJIIOYAsl ICTETUKY HAYYHOTO U TEXHUYECKOTO TBOPUECTBA;



CIOCOOHOCTh BOCIIPUHUMATH Pa3IMYHbIE BUJbI HCKYCCTBA, B TOM YMCJIE OCHOBAaHHBIE HA MCIOJIb30BaHUU
MH()OPMAIIMOHHBIX TEXHOJIOTHH;

5) puznveckoro BOCHIUMTAHUSA:

c(hOPMHUPOBAHHOCTH 3I0POBOTO M 0€30MacHOr0 00pa3a JKU3HU, OTBETCTBEHHOTO OTHOIICHHSI K CBOEMY
3I0pOBbIO, B TOM uucie M 3a cu€rT coOirofeHus TpeOOoBaHUN O€30MacHON HKCIUTyaTallil CpEACTB
MH()OPMAIIMOHHBIX 1 KOMMYHHKAI[MOHHBIX TEXHOJIOTHIA;

6) TPy10BOr0 BOCIMTAHMSA:

TOTOBHOCTbH K aKTUBHOM JIEATEILHOCTH TEXHOJOTMYECKONW M COI[MATIbHOM HAIIPaBICHHOCTH, CIIOCOOHOCTD
MHULIMUPOBATH, IUTAHUPOBATH U CAMOCTOSITENIBHO BBIIIOJIHATh TAKYIO AESATEIbHOCTD;

uHTepec K  cdepam  mpodeccHOHANbHOM  IEATENIbHOCTH,  CBA3AHHBIM C  HWH(OPMATUKOM,
MPOrpaMMHUPOBAHUEM ¥ WHPOPMAITMOHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMU HA JIOCTHIKCHUSX WHPOPMATUKH H
HAyYHO-TEXHHUYECKOr0 Iporpecca, yYMEHHE COBEpIIaTh OCO3HAHHBIM BbIOOp Oyaymieil mnpodeccun u
pean30BhIBATH COOCTBEHHBIC KIU3HEHHBIC TUIAHEI;

TOTOBHOCTB U CIIOCOOHOCTH K 00Pa30BaHUIO U CAMOOOPa30BaHUIO Ha POTSHKEHUU BCEH )KU3HU;

7) 3KOJIOTrMYEeCKOT0 BOCIIMTAHMS:

OCO3HaHHE TJI00ANBHOTO XapakTepa SKOJOTHYECKHX MpoOJeM U MyTed UX pPEelIeHHs, B TOM YHUCIE C
y4€TOM BO3MOYKHOCTEN NH(POPMALIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTU;

8) HeHHOCTH HAYYHOr0 O3HAHUS:

c(OPMUPOBAHHOCTh ~ MHUPOBO33PEHHUS, COOTBETCTBYIOIICTO COBPEMECHHOMY  YPOBHIO  Pa3BHTHSA
UH(OPMATUKH, AOCTHKEHHUSIM HAyYHO-TEXHHMYECKOro Iporpecca uU OOLIECTBEHHOW MPAaKTHKH, 3a CYET
MOHWMAHUS POJIM MH(MOPMAIMOHHBIX PECypCOB, HWH(POPMAIIMOHHBIX MPOLECCOB W WH(GOPMAITMOHHBIX
TEXHOJIOTUH B YCIOBUAX IU(PPOBOIl TpaHCHOPMAITUU MHOTHX chep KU3HU COBPEMEHHOTO 00IIEeCTBa;

OCO3HaHWE I[IEHHOCTM HAYYHOM JICSITEIIBHOCTH, TOTOBHOCTb OCYIIECTBJISITh  IMPOCKTHYIO U
HCCIIEA0BATENbCKYIO AESTENbHOCTh MHAUBUAYAIBHO U B TPYIIIIE.

B mpormecce moCTHKEHUS JTMYHOCTHBIX PE3YJIBTATOB OCBOCHHUS IPOTPaAMMbl IO HWHPOPMATUKE VY
00y4aroIUXCsl COBEPIICHCTBYETCS YMOIIMOHANBHBIN HHTEIUIEKT, MPEANOIaraoni copMiUpoBaHHOCTD:

CaMOPETYJIMPOBAHHUS, BKJIIOYAIONIETO CAaMOKOHTPOJb, YMEHHE INPUHUMATh OTBETCTBEHHOCTh 3a CBOE
MOBE/ICHNUEe, CIOCOOHOCTH aNalTUPOBATHCA K SMOIMOHAJIBHBIM W3MEHEHHUSM W TPOSBISATH TMOKOCTH, OBITH
OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIMHU, BKJIIOYAIOLIEH CTPEMJIEHHE K JOCTHKEHUIO LEIM M YCIeXy, ONTUMU3M,
WHUIIMATUBHOCTH, YMEHUE JCHCTBOBATH UCXO/IS U3 CBOMX BO3MOKHOCTEH;

SMMATHH, BKJIIOYAIOIIEH CIIOCOOHOCTh MOHUMATh dMOIMOHANFHOE COCTOSHUE IPYTHX, YYUTHIBATH €r0
MIPU OCYIIECTBICHUH KOMMYHHUKAIIMH, CTIOCOOHOCTh K COUYBCTBUIO M CONIEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIMX CIIOCOOHOCTh BBICTpAMBATh OTHOIICHHS] C APYTHUMH JIOIbMH,
3a00TUTHCS, TIPOSIBIIATH MHTEPEC U pa3peniaTh KOHQIUKTHL.

2.2. METAITIPEJIMETHBIE PE3YJIBTATDBI

B pesynbrare nzydenus mHGOpMAaTHKU Ha ypOBHE CpelHEero oodiiero obpa3oBaHus y oOydaromierocs
Oyayt chopMHUpPOBaHBI METANPEAMETHbIE PE3YJbTaThl, OTPAKEHHBIE B YHUBEPCATIbHBIX YUEOHBIX JEHCTBUSX, a
MMEHHO: M03HaBaTeIbHbIe YHUBEpCaIbHbIE yueOHbIE JEHCTBUS, KOMMYHUKAaTUBHbIE YHUBEpCAJIbHbIE yueOHbIE
JeWCTBUS, pETyIsSTUBHBIC YHUBEpCAIbHbIE yUeOHbIE IeCTBUS, COBMECTHAS IS TEIbHOCTb.

Ilo3HaBaTebHBIC YHMBEPCAIbHBIE YUeOHbIE NeHCTBHS

1) 6a3oBble JIOrHYecKHe AeiCTBUS:

CaMOCTOSITENTFHO (hOPMYITHPOBATH U aKTYaJIM3UPOBATh MPOOIIEMY, pacCMAaTPUBATh €€ BCECTOPOHHE;

yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK UM OCHOBAHMS [T CPaBHEHUS, Kilaccu(UKauu 1 0000IIeHus;

OTIPEIENIATH TIEITU e TETLHOCTH, 33]1aBaTh apaMeTPhl U KPUTEPUHU UX TIOCTHIKCHUS;

BBISIBJISATH 3aKOHOMEPHOCTH M IPOTHBOPEYHS B paCCMaTPUBAEMBIX SBICHUSX;

paspabarbiBaTh IUIAaH pELICHUs NpoOIeMbl ¢ Y4ETOM aHajIM3a HUMEIOIUXCS MAaTepUallbHBIX U
HeMaTepHUaJIbHBIX PECYpPCOB;

BHOCHUTb KOPPEKTHUBBI B JI€ATEILHOCTD, OLICHUBAaTh COOTBETCTBUE PE3YJIbTATOB LIESM, OLIEHUBATh PUCKU
HOCJIQ,Z[CTBI/Iﬁ ACATCIIbHOCTH,



KOOPJIMHHUPOBATh U BBIMOJHATH pabOTy B YCIOBHUSIX pPEaTbHOrO, BUPTYaIbHOTO U KOMOWHUPOBAHHOTO
B3aHMOJCUCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILICHUE MPU PELIICHUH KU3HEHHBIX TPOOIIEM.

2) 0a30BbIe HccJIe0BaTeIbCKHE 1€ CTBUS:

BJIa/IETh HABBIKAMU Y4eOHO-HCCIEAOBATEIbCKOM M MPOEKTHOM AEATeIbHOCTH, HABBIKAMHU pa3pelieHust
npobseM, CIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITEIBHOMY IMOMCKY METOJOB PELICHHS MPAaKTUYECKUX
3a/1a4, IPUMEHEHUIO Pa3JIMYHbIX METO/I0B [TI03HAHHUS;

OBJIA/IETh BUJAMH JICATEIBHOCTHU 10 MOJYYSHUIO HOBOTO 3HAHUS, €r0 MHTEPIPETALNH, TPeoOpa3oBaHUIO
U MPUMEHEHHUIO B PA3JIMYHBIX Y4EOHBIX CUTYyallUiX, B TOM YHUCIIE MPU CO3JAHUU YUYE€OHBIX U COLMAIBHBIX
MIPOEKTOB;

dbopMUpOBaHHE HAy4YHOTO THIMA MBIIUICHUS, BIIAJCHUE HAYYHOW TEPMHHOJIOTHEH, KIIFOUEBBIMH
MOHATUSAMH U METOJAMU;

CTaBUTh U (HOPMYIHPOBATH COOCTBEHHBIE 33/Ja4l B OOPa30BaTENbHON ACATENBHOCTH U KU3HEHHBIX
CUTYaLUIX;

BBISIBIIATh TPUYMHHO-CIICACTBEHHBIEC CBS3M W aKTyaIM3UpOBaTh 3a7ady, BBIABUTATh TUIIOTE3Y €&
peuieHus, HaXOIUTh APrYMEHTHI ISl 10Ka3aTeIbCTBA CBOMX YTBEP)KICHUMU, 3a7aBaTh NapaMeTpbl U KPUTEpUU
penieHus;

AQHAJIM3UPOBATh IOJYYEHHbIE B XOJ€ PELICHUS 3a/ayd pe3yJbTaTbl, KPUTUYECKU OLICHUBATh HX
JIOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CHUTYAIlUsM, OLIEHUBATh MPUOOPETEHHBIN OIBIT;

OCYILECTBIATh  LEJICHANIPABICHHbII IIOMCK IEpeHoca CpPeACTB U CIOCOOOB  JIEHWCTBUSA B
npodeccuoHaNbHYIO Cpeny;

[IEPEHOCUTh 3HAHUS B [I03HABATEIbHYIO U IPAKTUYECKYIO 00JIACTH JKU3HEAEATEIbHOCTH;

MHTErpUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00IaCTei;

BBIJIBUTATh HOBBIE UJCH, MPEJIaraTb OPUrHHAIBHBIC MTOAXO/bI M PEIICHUS, CTABUTH MPOOJIEMBI U 3aa4H,
JOMYCKAIOUIUE albTEePHATUBHBIEC PEIICHMUS.

3) padora ¢ unopmanmeii:

BNIQJIETh HAaBBIKAMU TONY4YeHHs] HWHPOPMAIMM W3 HMCTOYHUKOB pa3HBIX THIIOB, CaMOCTOSITEIIBHO
OCYILIECTBIIATh MOMCK, aHAJIU3, CUCTEMATH3aMI0 U MHTEpIpeTalio HHGOPMallMU pa3IMuHbIX BUJIOB U (HopM
MIPEACTABICHUS;

CO3/1aBaTh TEKCThI B Pa3IMYHbIX (PopmaTax ¢ y4€ToM HazHaueHUs MH(OpMALMU U 1IeJIEBON ayJUTOPHH,
BBIOMpasi ONTUMAIBHYIO (DOPMY MPECTABICHUS U BU3YAIU3AIIHH;

OLIGHHUBATh JIOCTOBEPHOCTh, JETUTUMHOCTh HH(OpPMALUU, €€ COOTBETCTBUE IPABOBBIM U MOpPAJIbHO-
ATUYECKUM HOpMaM;

WCIIONB30BaTh CpeACTBA MH(POPMAIMOHHBIX W KOMMYHHUKAIIMOHHBIX TEXHOJIOTHM B  pEHICHUH
KOTHUTHUBHBIX, KOMMYHHKATUBHBIX W OPTraHM3AIMOHHBIX 3a7ad C COONIOJeHHEeM TpeOOBaHUI 3PrOHOMHKH,
TEXHUKH OE€30MacCHOCTH, THUTHEHBI, pPECypcOCOEpEeKEeHHs, TPaBOBBIX W OTUYECKHX HOPM, HOPM
MH(POPMAIMOHHOM 6€30MacHOCTH;

BJIaJIETh HaBbIKAMHU pacrlo3HaBaHUs U 3alIUThl HMHQOpMalMH, HHPOPMAIMOHHON Oe30MmacHOCTH
JUYHOCTH.

KoMMyHHKaTHBHBbIEC YHUBEpPCaJIbHbIC Y4eOHbIE 1eliCTBUA

1) oOmenue:

OCYILIECTBIISATH KOMMYHUKAIIMK BO BceX chepax *KU3HU;

pacmo3HaBaTh HeBepOalbHBIE CpPEACTBA OOIICHHS, TOHMMATh 3HAYCHHE COIUATBHBIX 3HAKOB,
pacmo3HaBaTh MPEIMNOCHUTKH KOH(MIMKTHBIX CUTYaIluid U YMETh CMSATYATh KOH(IUKTHI;

BIIQJIETh PA3IMUYHBIMH CITIOCOOAMHU OOIIIEHUS U B3aUMOICHCTBUS, apTyMEHTUPOBAHHO BECTH JTUAJIOT;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHUSI.

2) cCOBMeCTHAA J1eSITeJIbHOCTD:

MMOHUMATh U UCIOJIb30BaTh MPEUMYILECTBA KOMAHIHON U UHIUBUIYAIbHON pabOThI;

BBEIOMpATh TEMAaTUKYy U METOJbI COBMECTHBIX ACHCTBHUI C Y4ETOM OOIIUX MHTEPECOB M BO3MOXKHOCTEH
Ka)KJI0T0 WICHA KOJIJIEKTHUBA;



MPUHUMATh L€ COBMECTHOM [eATeIbHOCTH, OPTaHMW30BBIBATH U KOOPAMHUPOBATH NEUCTBUS MO €€
JOCTHKEHHIO: COCTaBIISTh

IUIaH JEHCTBUH, pacipeeNaTh PO ¢ yu€TOM MHEHUN YYaCTHUKOB, 00CYk/IaTh Pe3yabTaThl COBMECTHOM
paboTsI;

OLICHMBATh KauyeCTBO CBOEr0 BKJI3Ja M KaXJIOT0 y4YyaCTHHMKAa KOMaHAbl B OOIIMNA pe3ylbTaT IIo
pa3pabOTaHHBIM KPUTEPHUSIM;

npejasaraTb HOBbIE MPOEKTHI, OLEHUBATh UAECHU C MO3UIUU HOBHU3HBI, OPUTHMHAIBLHOCTH, MPAKTUYECKON
3HAYUMOCTH;

OCYILIECTBIISITh TO3UTUBHOE CTPATErMYECKOE MOBEICHUE B PA3JIUYHBIX CUTYALIUSIX, IPOSIBISTH TBOPUECTBO
1 BOOOpakeHUe, ObITh HHUITUATHBHBIM.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIE /1eiiCTBUSA

1) camoopranu3amnus:

CaMOCTOSITENTLHO OCYIIECTBIIATh TO3HABATEILHYIO JIEATEIbHOCTh, BBISBISATH MPOOJIEMBI, CTABUTh H
dbopMynupoBaTh COOCTBEHHBIE 3a/1a4l B 00pa30BaTEIbHON ACSITENIFHOCTU U )KU3HEHHBIX CUTYaIUSAX;

CaMOCTOSITEIILHO COCTABJIATH TUUIAH PEIICHUS TMPOOJIEMBI C YIETOM MMEIOIIMXCS PECYpCOB, COOCTBEHHBIX
BO3MOKHOCTEH U IIPEANOYTEHUI;

JIaBaTh OIIEHKY HOBBIM CHUTYalIUsIM;

pacimupsaTh paMKH y4eOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHUN;

JIeNIaTh OCO3HAHHBIM BEIOOD, apTYMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTH 32 PEIICHHUCE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

croco0cTBOBaTh (DOPMHUPOBAHUIO W TPOSIBICHUIO IMUPOKOW SPYIUIIMU B PA3HBIX O0JIACTSAX 3HAHUH,
MOCTOSIHHO TMOBBIIIATH CBOM 00pa30BaTENbHBIN U KYIbTYPHBIN YPOBEHbD.

2) CAaMOKOHTPOJIb:

JaBaTh OIICHKY HOBBIM CUTYyallMsIM, BHOCUTb KOPPEKTUBBI B JIEATEIBHOCTh, OLICHUBATh COOTBETCTBHE
pe3yIbTaTOB LIEJISM;

BNIaJIETh HaBBIKAMHM I[I03HABAaTENbHOW pedlekcHH KaK OCO3HAHHSA COBEpIIAEMBbIX JEHCTBHA U
MBICJIUTEIIBHBIX TIPOIIECCOB, WX PE3YJIBTATOB M OCHOBAHWM; MCIOJI30BaTh MPUEMBI pe(IeKCHU IS OLIEHKH
CUTYaIluH, BBIOOpA BEPHOTO PELICHHUS;

OIICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PEIICHHUS 110 UX CHIKEHUIO;

MPUHUMATh MOTHBBI U @pTYMEHTHI IPYTHX MIPH aHAIHU3E PE3yIbTaTOB JAEITEIbHOCTH.

3) npuHATHSA ce0sA M APYTUX:

MPUHUMATD ce0sl, MOHMUMAas CBOM HEJOCTATKU M JIOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apTyMEHTHI IPYTUX MPU aHATU3€ PE3YIHTATOB JIEATEIbHOCTH;

MpU3HABaTh CBOE MPaBO U MPABO APYTUX HA OMIHOKY;

pa3BUBATH CIIOCOOHOCTh MOHUMATh MUP C TIO3UIIUHU APYTOTO YEIOBEKa.

2.3. IPEJMETHBIE PE3YJIbTATDBI

B mpomecce usydyenusi kypca mHbopmaTuku 0a3oBoro ypoBHs 6 10 knacce oOydarommMHucs OyayT
JOCTUTHYTHI CIIEIYIOIINE MTPEIMETHBIC PE3yIbTaThI:

BJIQJICHHE TPEJICTABICHUSAMH O POJIM HH(POPMAIIMK B CBA3aHHBIX C HEH MPOIIECCOB B MIPHUPOJIC, TEXHUKE U
o0IecTBe, MOHITHIMH «HHPOPMAIUNY), «UH(POPMAIIMOHHBINA MPOIECC, «CUCTEMAY, «KOMIIOHEHTHI CUCTEMBDY,
«cucTeMHBIH 3P (HeKT», «MHOOPMAIMOHHASI CHCTEMAY, «CHCTEMa YITPABICHUSY;

BIIQJICHHE METOJaMH TMoucKka HuHpopMalmuu B ceTd HTepHET, yMeHHEe KpPUTHYECKH OIEHUBATh
HH(OPMAIIHIO, TTOJTYUYECHHYIO U3 ceTH HTepHeT;

YMEHHE XapaKTepu30BaTh OOJbIINE JAaHHBIE, MPUBOIUTH NPUMEPHl HCTOUYHUKOB HX TMOJYYCHUS H
HaIPaBJICHUS UCIIOJIb30BAHUS;

MMOHMMAaHUE OCHOBHBIX MPUHIIUIIOB YCTPOMCTBA M (YHKIIMOHUPOBAHUS COBPEMEHHBIX CTAllMOHAPHBIX U
MOOWIJIBHBIX KOMITBIOTEPOB, TEHACHIIUH Pa3BUTHS KOMIIBIOTEPHBIX TEXHOJIOTHIA,

BIIQJICHUE HaBBIKAMH pPabOTBI C OMEPANMOHHBIMU CHCTEMaMH, OCHOBHBIMU BHJAMH IMPOTPAMMHOTO
oOecrieueHus s peleHrs y9eOHbBIX 3a1a4 110 BEIOpaHHOM CIeIMaIn3allii;



coOmoieHne TpeOOBaHMI TEXHUKH 0€30MacHOCTH W TMTHEHBI TIPH padoTe ¢ KOMIBIOTEpAMH U JPYTUMHU
KOMIIOHEHTaMHU ITU(PPOBOTO OKPY)KEHHUS, MOHMMAaHUE IIPABOBBIX OCHOB HCIOJB30BAHUS KOMIIBIOTEPHBIX
nporpamm, 6a3 JaHHBIX U MaTepUAJIOB, pa3MELEHHBIX B ceTU VIHTepHeT;

MOHMMAHWE OCHOBHBIX TPHUHLMIIOB JHCKPETH3AallMKd PpA3IMYHBIX BUAOB HMH(MOpMAINM, YMEHHE
OIpeNeNIATh MH(POPMALMOHHBIA O0BEM TEKCTOBBIX, IpaUUYECKMX M 3BYKOBBIX JAHHBIX IPU 3aJaHHbIX
napameTpax JUCKpeTH3aIHH;

YMEHHE CTPOUTh HEPAaBHOMEpPHBIE KObl, JOIYCKAaIOIIMe OJHO3HAYHOE [EKOAMPOBAHUE COOOILEHHH
(mpeduKCcHBIC KOIBI);

BJIAJICHUE TEOPETHUECKUM allapaTroM, IO03BOJSIOUIMM OCYIIECTBISATh IPEACTaBIECHUE 3aJaHHOTO
HaTypaJIbHOIO 4YKCIa B Pa3JIMYHBIX CUCTEMaxX CUMCIIEHUS, BBINOJHATh IPEOOpPa30OBaHUs JIOTHYECKUX
BBIPQ)KEHUH, NCIIOJIB3Ysl 3aKOHBI AJITeOPbI JIOTHUKY;

YMEHHUE CO3/1aBaTh CTPYKTYPHUPOBAHHBIE TEKCTOBBbIE JOKYMEHTBI M JE€MOHCTpAIlMOHHBIE MaTepHalbl C
MCTIOJIH30BAaHUEM BO3MOKHOCTEH COBPEMEHHBIX MTPOrPAMMHBIX CPEACTB U 00JIAYHBIX CEPBUCOB;

B nponecce usydenus kypca uHpopmaTuku O0azoBoro ypoBHs ¢ 11 knacce oOyuaromumucs OynyT
JTOCTHTHYTHI CIICAYIONINE TPEMETHBIC PE3YIbTATHI:

HaJIMYMe MpPEJCTAaBICHUNH O KOMIBIOTEPHBIX CETAX M HX POJIM B COBPEMEHHOM Mupe, 00 o0umx
MPUHIUNAX pa3pabOTKH U GYHKIMOHUPOBAHUS HHTEPHET-TIPUIIOKEHUI;

NOHMMaHWe yrpo3 HMH(OPMAIMOHHOW O€30MacHOCTH, HCIHOJb30BAHWE METOAOB U  CPEACTB
MPOTHBOJCHCTBUSL 3TUM YIpo3aM, COONIIOJIeHHEe Mep O€30MacHOCTH, NPEAOTBPALIAIONINX HE3aKOHHOE
pacrpocTpaHeHHEe EePCOHANIbHBIX J1aHHbBIX;

BJIQJICHHE TEOPETUYECKUM aIllapaToM, MO3BOJISIONIMM OINPENEIATh KPAaTYallIiid MyTh BO B3BEIICHHOM
rpade 1 KOJIMYeCTBO MyTel MKy BEpIIMHAMU OPUEHTUPOBAHHOTO allMKIMYECKOro rpada;

YMEHHUE YUTATh U TIOHUMATh POTPAMMBI, PEATH3YIOUIHE HECIOKHBIC aITOPUTMBI 00Pa0OTKH YHCIOBBIX H
TEKCTOBBIX [JaHHbIX (B TOM 4YHCIE MAacCUBOB M CHMBOJIBHBIX CTPOK) Ha BBIOPDAaHHOM JJISi HU3y4YCHHS
YHUBEPCAJILHOM  SI3bIKE TporpamMMmupoBanusi Bbicokoro ypoBHs (Ilackanb, Python, Java, C++, C#),
aHAJIM3UPOBaTh AITOPUTMBI C HCHOJIb30BAHUEM TaOJUI] TPACCUPOBKM, OIpPENeNaTh 0e3 HCHOIb30BaHUA
KOMIIBIOTEpPA PpE3yJbTAaThl BBINIOJHEHUS HECIOXKHBIX IPOrpaMM, BKIIOYAIOIIMX [UKIBI, BETBICHHSH
MOJIIPOTPaMMBbI, MPH 33JaHHBIX HCXOAHBIX JaHHbBIX, MOJU(UIMPOBATH TOTOBBIE MPOTPAMMbl Ul pEIICHUS
HOBBIX 33J1a4, UCIIOJB30BATh UX B CBOMX IPOTpaMMax B Ka4eCTBE MOIIPOTrpaMM (Tipoueayp, GyHKIHA);

YMEHHUE pPEeaTu30BbIBaTh HAa BBHIOPAHHOM ISl M3YUEHHS S3bIKE MPOrPaMMUPOBAHUS BBICOKOTO YPOBHS
(ITackans, Python, Java, C++, C#) TunIOBBIE aJITOPUTMBI 0OPAOOTKH YHCEII, YUCITOBBIX MOCIIEI0BATEILHOCTEN U
MacCHUBOB: MpEJCTaBIEHUE 4YMcia B BHJE HAOOpa MPOCTHIX COMHOXKUTENEH, HaXOKIEHHE MaKCUMallbHOW
(MMHMMaNbHOM) HU(PHI HATypalbHOIO YMCIA, 3alMCAHHOTO B CHUCTEME CYMCIEHUS C OCHOBAaHUEM, HE
npeBblmatomuM 10, BeUMCICHHE OOOOIIEHHBIX XapaKTEPUCTHK 3JIEMEHTOB MAacCHUBa WM YHMCIOBOM
MOCJIeIOBATEIBHOCTH (CYMMBI, TIPOU3BENCHUS, CPETHETO apUPMETHIECKOT0, MUHUMAIIBHOTO 1 MaKCUMAIIbHOTO
3JIEMEHTOB, KOJHMYECTBA HIJIEMEHTOB, Y/OBJIETBOPSIONIMX 3a/laHHOMY YCJIOBHIO), COPTHUPOBKY 3JEMEHTOB
MaccHBa;

YMEHHUE HCII0JIb30BaTh TaONWYHbIE (PENSIUOHHBIE) 0a3bl IaHHBIX, B YACTHOCTH, COCTABIISAThH 3alPOCHI K
0a3aM MaHHBIX (B TOM YHMCIIE 3alPOCHI C BEIYMCIISIEMBIMH TTOJISIMH ), BBITIOIHATH COPTHPOBKY U MTOWCK 3amuceil B
0a3e JaHHBIX, HAMOJHATH pa3paboTaHHYIO 0a3zy MaHHBIX, YMEHHE HCIIOJIb30BaTh AJIEKTPOHHBIC TaOJUIBI JIJIs
aHaJln3a, MPeACTaBIeHUs] U 00pabOTKU AAHHBIX (BKJIIOYasi BHIYHUCIICHHE CYMMBI, CPEIHETO apu(METHUYECKOro,
HauOOJIBIIETO U HAMMEHBILIETO 3HAYCHUH, peIIeHNe YpaBHEHH);

YMEHHE HCTIOI30BaTh KOMITBIOTEPHO-MaTeMaTHUECKIUEe MOJETH ISl aHajin3a OOBEKTOB M IPOIIECCOB:
(bopMyIHMpOBaTH 1€ MOACTUPOBAHNS, BBIIIOIHATH aHAIN3 PE3YyIbTATOB, MOJYYEHHBIX B X0/1€ MOJICTUPOBAHMS,
OLIEHUBATh COOTBETCTBHE MOJEIM MOJACITHPYEMOMY OOBEKTY WM TMPOIECCY, MPEIACTaBIATh PE3YIbTaThI
MO/JICJIMPOBAHUS B HATJIS,IHOM BHJIE;

YMEHHE OpTraHU30BBIBATh JIMYHOE HH(OPMAIIMOHHOE IPOCTPAHCTBO C WCIIONB30BAHUEM Pa3TMIHBIX
U(POBBIX TEXHOJIOTUH, TOHUMAaHUE BO3MOXKHOCTEH IIU(PPOBBIX CEPBUCOB IOCYIaPCTBEHHBIX YCIIYT, IIH(PPOBBIX
00pa3oBaTeNbHBIX CEPBUCOB, IOHUMAHHWE BO3MOXHOCTEH W OrPAaHWYEHUH TEXHOJIOIMH MCKYCCTBEHHOIO
MHTEJUIEKTa B PA3JIUYHBIX 00JacTAX, HaJW4Me TMPEJICTaBICHUH 00 MCIOIb30BaHUN HH(OPMAIIMOHHBIX
TEXHOJIOTHI B Pa3IMYHBIX MPOodecCHOHATBHBIX chepax.
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3. TEMATHYECKOE IINTAHUPOBAHMUE

10 KJIACC
KoJunyecTBO 4acoB
Nenn /nHaﬂMeHOBaHHe Pa3aes0B U TeM KountpoJsI[IpakTnuec djekTpoHHblie (uudpposbie)
NMPOrpamMMbl Bcero Hbie KHe o0pa3oBaTejibHbIE PeCypChI

a00ThI a00ThI

Pasznea 1. llndpoBasi rpaMOTHOCTH
Kommnsrorep: annaparsoe u

https://bosova.ru/metodist/autho

1.1 | mporpammHoe obecnieueHue, ¢ainobas 6 1 1 rs/informatika/3/eor10.php
cucrema
Hroro no pazueny 6

Paznen 2. UndopmaumoHHbIE TEXHOJIOTHH

21| rpupmmaccxor nwynsrvennon | 71 o | htpsiosovarumetodistfaut

. P y A ors/informatika/3/eor10.php
uHhopManuu

HTOro 110 paszelny 7

Pa3znen 3. Teopernueckue 0CHOBbI MH()OPMATHKH

Nudopmanus n nHGOpMAITMOHHEBIE https://bosova.ru/metodist/autho
3.1 4 h .

MPOIIECCHI rs/informatika/3/eor10.php

[Ipencrasnenne naopmamnmm B https://bosova.ru/metodist/autho
3.2 9 ; )

KOMITBIOTEPE rs/informatika/3/eor10.php

https://bosova.ru/metodist/autho

3.3 | DieMeHTHI aJIreOphl JIOTUKH 8 1 es/informatika/3/eor10.php
Wroro no pazneny 21
OBIIEE KOJIMYECTBO YACOB I10 34 2 4
ITPOI'PAMME
11 KJJACC

KosmnuecTBo yacos
Ne | HaumeHoBaHMe pa3iesioB U TeM Kontpo | IpakTtuu | DJIEKTpoHHBbIE (M (POBLIE)
n/n | NporpamMMsbl l::e JbHBIE | eCKHe o0pa3oBaTe/ibHbIE PeCypChl

padoTsl | padoThI

Pa3nea 1. UndpopMannoHHbIEe TEXHOJTOTHH

https://lbz.ru/metodist/authors

1.1 | DnekTpoHHBIE TAOIUIIBI 6 1 /informatika/3/eor11.php?yscli
d=lluw4r2rni129828712

Wroro o pasneny 6

Pa3nea 2. Teopernueckue 0CHOBbI HH(POPMATHKH

https://Ibz.ru/metodist/authors/inf
2.1 | UadopmarimoHHOE MOJICITHPOBAHNE 5 1 2 ormatika/3/eor11.php?ysclid=lluw
4r2rni129828712

https://lbz.ru/metodist/authors
2.2 | ba3sl maHHBIX 2 1 /informatika/3/eor11.php?yscli
d=lluw4r2rni129828712

Hroro no pazneny 7

Pa3nes 3. AiropuT™Mbl M IPOrpaMMHpPOBaHHe

D — https://Ibz.ru/metodist/authors/inf
p 10 2 ormatika/3/eor11.php?ysclid=lluw
[IPOrpaMMHpOBAHHA 4r2rni129828712

3.1
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Wroro no pazneny ‘ 10 ‘

Pasznea 4. lludgposasi rpaMOTHOCTH
b1 Coromme mgopvanone ; ) | Moy
TexHoxornn Mi129828712
https://lbz.ru/metodist/authors/inf
4.2 | OCHOBBI COMAIBPHOW HH(POPMATHKH 2 ormatika/3/eor11.php?ysclid=lluw
4r2rni129828712
https://lbz.ru/metodist/authors
4.3 | CpencrBa UCKYCCTBEHHOT'O MHTEIIJICKTA 2 /informatika/3/eor11.php?yscli
d=Iluw4r2rni129828712
Wroro mo pazneny 9
Pazgea S. UTorosoe noBropenue
51 O6o06menne CHCTeMaTH3aLHA 5
OCHOBHBIX IOHATHUH Kypca
Hroro 2
OBUIEE KOJIMYECTBO YACOB I10 34 1 7
I[TPOI'PAMME
4. MIOYPOYHOE INTAHUPOBAHHUE
10 KJIACC
N KoimmuecTBo
u/n Tema ypoka JacoB
Bcero
Paznea 1. lludpoBasi rpaMoTHOCTH 6
1.1. KomnbioTep: annapaTHoe U NporpaMMHoe odecneueHue, aiijioas cucrema 6
1 [TpunIMnBE paboTh KOMIIBIOTEpa. TeXHUKa 0€301MacHOCTH U TUTHEeHA TIPU padoTe ¢ 1
KOMIIbIOTEPAMHU
2. TenneHunu pa3BUTUS KOMIIBIOTEPHBIX TEXHOJIOTUH 1
3. [TporpammHOe obecnieueHue KOMIIbIOTEpa 1
4. Omnepauuu ¢ Qaiiamu 1 nankamu 1
S. PaboTa ¢ npukiIaHBIM IPOrpaMMHBIM 00€CTIeYeHHEM 1
6. 3akoHonaTenbcTBO Poccuiickoit deneparuu B 001aCTH MPOrpaMMHOI0 o0ecriedeHus 1
Pa3nea 2. UndopManoHHbIE TEXHOJTOTHH 7
2.1. Texnosiorun 00padoTKH TEKCTOBOM, rpapuyecKoii 1 MyJIbTUMeIMHHOM 7
uHpopmanumn
7 TexcToBsIit porieccop U ero 6a30BbIe BO3MOKHOCTH 1
8. KonnexTtuBHas pabora ¢ jokymentoMm. [IpaBuia opopmienus pedepara 1
9. PactpoBas rpaduka 1
10. | BexropHas rpaduxa 1
11 [IpakTruyeckas padora no Teme "TexHomorun o6paboTKH TEKCTOBOH, rpaduueckoi n 1
MYJIbTUMEANIHHON nHpOpMaIn'"
12 Co3pnanue u mpeodpa3oBaHue ayIMOBU3YyalIbHBIX 00bEKTOB. KOMITbIOTEpHBIE 1
IIPE3EeHTALNH
13 [TpuHIMIBI TOCTPOEHUS U PEaKTUPOBAHMSI TPEXMEPHBIX MOJEIEH 1
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Pasznen 3. Teopernueckue 0CHOBbI HH()OPMATHKH

N
[T

3.1. Uupopmanusi u uHGopMaMOHHbIE NPOLECCHI

14. | JIBouuyHOE KOAMPOBAHHE

15. | Iloxxoapl kK U3MEPEHHIO HH(DOpMAITUN

16. | Uudopmarmonnsie nporecchl. [lepenaua u xpanenne nHGOpMaIUK
17. | O6paboTka nnpopmauu

3.2. [IpencraBiienue MH(pOpPMAIIUU B KOMIILIOTEpE

4
1
1
1
1
9
18. | CucreMbl, KOMIIOHEHTEI CUCTEM M X B3aNMOJACHCTBHE 1
19. | Cucrembl CUMCIICHUS 1
20 AJropuT™MBI 1epeBoia urcen u3 P-uuHoil cucTeMbl CUMCIIEHUs B ACCATUYHYIO U 1
o0OpaTHO
21. | JIsonuHas, BOCbMEpUYHAs U IECTHAIaTepUYHAasl CHCTEMbI CUMCIICHUS 1
22. | ApubmMernueckue orepanuy B MO3UIMOHHBIX CHCTEMAaX CUMCIICHHS 1
23. | [IpeacraBneHue LEIbIX U BEIIECTBEHHBIX YHUCEN B MAMATH KOMIIBIOTEpA 1
24. | KogupoBaHHe TEKCTOB 1
25. | KogupoBaHue n300pakeHUi 1
26. | KogupoBanue 3Byka 1
3.3. DyeMeHTHI AJredpsbl JJOTHKH 8
27. | Beicka3piBaHus. Jlornueckue onepamun 1
28. | Jlornueckue BoIpaskeHus. TaOnHIIbl MCTUHHOCTH JIOTHYECKUX BBIPAKEHUI 1
29. | Jlornyeckue onepanyy U Onepaiuy HajJ MHOXXECTBAMU 1
30. | 3akoHBI anredpbl JOTUKH 1
31. | Pemenune mpoCTEWIINX JIOTHYECKUX YPaBHEHHH 1
32. | KonrpoabHas pabdora o teme "TeopeTrueckre OCHOBbI HHPpOpMaTHKNU" 1
33 AHanu3 KOHTpoIbHOM paboThl. Jlornueckue dhynkmuu. [locTtpoeHue T0rMuecKoro 1
BBIPXKEHUS C TJAHHOM TaONuIleld HCTHHHOCTH
34. | Jlornyeckue 31eMEeHThl KOMIIbIOTEpPA 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
11 KJIIACC
Ne Koa-Bo
n/n Tema ypoka 4acoB
Pa3ned 1. UndpopManoHHbIEe TEXHOJTOTHH 6
1.1. DJeKTpOHHBbIE TA0IMLBI 6
1 TexHuka 6€30MaCHOCTH M TUTHEHA TIPU PaboTe ¢ KOMITBIOTEPAMH. 1
2 Ananu3 nanHbiX. OCHOBHBIE 3a7]aUd aHAJIM3a JAHHBIX 1
3 [TocrnenoBaTenbHOCTh PENICHUs 3a]a9 aHAIHN3a TAHHBIX 1
4 AHanu3 JaHHBIX ¢ TOMOMIBIO JIEKTPOHHBIX TaOIHI] 1
5 KomMmnbproTepHO-MaTeMaTndecKue MOoJIEIu 1
6 PaboTta ¢ roToBOI KOMIIBIOTEPHOI MOJIEITBIO 1
Pasznen 2. Teopernyeckue 0CHOBbI HH()OPMATHKH 7
2.1. UudopMmaninoHHOE MOIeJIMPOBAHHE 5
7 Monenu u MmoaenupoBanue. [IpeacrapneHune pe3ynbTaToB MOJEIUPOBAHUS 1
8 I'padr1. Pemenune anropuTMudeckux 3a1a4, CBSI3aHHBIX C aHAJIM30M IrpadoB 1
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9 JlepeBbsi. IMCKpeTHBIE UTPBI IBYX UTPOKOB € OJHON MH(OpMAaIuei 1
10 Hcnonb3oBanue rpadoB 1 JepeBbEB MPU OIMUCAHUN OOBEKTOB U IIPOLIECCOB OKPYKAIOLIETO 1
Mupa
O06o01IeHne U cucTeMaTU3aIMsl OCHOBHBIX MOHATUHN 0 TeMe "MHpopmanmoHHoe
11 MozenupoBanue". KonrpoabHasi padora no teme ""Uudopmannonnoe 1
MojeJnpoBaHue"
2.2. Ba3bl JaHHBIX 2
12 AHanu3 KOHTPOJIbHOU paboThl. Tabmuunble (pensunoHHbIe) 6a3bl TaHHBIX 1
13 Pabora ¢ roToBoii 6a30if JaHHBIX 1
Pa3nes 3. AnropuTmMbl M IpOrpaMMHpPOBaHHUeE 10
3.1. AnropuTM™MBbI M 3J1eMEHThI IPOrPAMMMPOBAHHS 10
14 AHanu3 anropuTMOB. DTallbl pEHICHUs 3a/1a4 Ha KOMIIBIOTEpE 1
15 S3bIk nporpammupoBanus. OCHOBHbBIE KOHCTPYKIIMHU sI3bIKa MPOTrpaMMHUpOBaHusl. THIIbI 1
JAHHBIX
16 Bersnenus. CocTaBHbIE YCIOBHS 1
17 [uknsl ¢ yenoBueM. L{UKIIbI IO IEpeMEHHON 1
18 PazpaboTtka u mporpaMMHasi peajin3aiisi alrOpuTMOB PEUICHHUs] THITOBBIX 33144 1
19 Pa3paboTka 1 mporpaMMHasi peaau3alys alrOPUTMOB PEIICHUS 3a/1a4 METO0M iepedopa 1
20 OO0paboTKa CHMBOJIBHBIX JTAHHBIX 1
21 TaGnuuHble BETMYMHBI (MACCHBBHI) 1
22 CopTupoBKa 0JJHOMEPHOTO MacCHUBa 1
23 [Tognporpammsl. prlKTH‘I@CKaSI pabota 1no Teme "ANTrOPUTMBI U AIIEMEHTBI 1
IpOrpaMMHUPOBAHUS
Pa3nea 4. [lu¢gpoBasi rpaMOTHOCTH 9
4.1. CereBbie HH(POPMALTMOHHBIC TEXHOJIOTHH 5
24 [TpuHIUIIBI TOCTPOEHUS U annapaTHbIE KOMIIOHEHTHI KOMITBIOTEPHBIX ceTeil. CeTeBble 1
npotokoiibl. Ceth MuTEpHET. Anpecarus B cetu MuTepHeT. CructeMa JOMEHHBIX UMEH
o5 Be6-caiit. Be6-cTpanuna. Bzaumoneiicteue 6paysepa ¢ BeO-cepsepoM. JnHamuueckue 1
cTpanullbl. Pa3paboTka nHTepHET-IpUIIoKeHUH (caiiToB). CeTeBoe XpaHeHHE JaHHBIX
26 Bunel nestensHoctu B cetu MaTepHeT. CepBuchl MHTepHETA 1
27 CereBoil aTuker. [Ipo6iieMa NoUIMHHOCTH MOJY4€HHON HHpOpMau 1
28 I'ocynapcTBeHHbIE 3JIEKTPOHHBIE CEPBUCHI U yCIyru. OTKpbIThIE 00pa3oBaTeIbHbIE 1
pecypcsl
4.2. OcHOBBI CONMAJIBLHOI HHPOPMATHKH 2
29 TexHOreHHbIE 1 PKOHOMUYECKUE YIPO3bl, CBA3aHHbIE ¢ cnonb3zoBanuem MKT. 3amura 1
nHpopManuu U HHPOpMaIMOHHAsi 6€30MaCHOCTh
30 Opranu3zanus JM4HOro apxusa uHpopmanuu. MabopManmoHHble TEXHOIOTUN U 1
npodeccuoHaIbHast JesITeIbHOCTD
4.3. CpeacTBa HCKYCCTBEHHOI0 MHTEJLJIEKTA 2
31 CpencTBa HCKYCCTBEHHOTO MHTEIIEKTA 1
32 IlepcneKTHUBBI Pa3BUTHSI KOMITBIOTEPHBIX HMHTEIICKTYAIbHbBIX CHCTEM 1
Paznen 5. UTorosoe noBTopenne 2
33 O06001eHre U CUCTEMAaTH3aIMsI OCHOBHBIX TIOHSTHI Kypca 1
34 O06001eHre U CUCTEMAaTH3aIMsl OCHOBHBIX TIOHSTHI Kypca 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
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5. MPOBEPSIEMBIE TPEFOBAHMS K PE3YJIbTATAM OCBOEHMSI OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBI

10 KUIACC
Kon
nposepsieMo | IlpoBepsieMble npeaMeTHbIE pe3yJibTaThbl 0CBOCHHMS OCHOBHOMI 00pa30BaTe/bHOM
ro NMPOrpaMmMbl CpeHero 001ero ooOpa3zoBaHus
pe3yJbTara
1 ITo Teme «l{upoBasi rpaMOTHOCTH
Brnanenue npeacraBieHUsIMA O PO MHPOPMALIMU U CBA3aHHBIX C HEW MPOIIECCOB B MPUPOJIE,
TE€XHUKE M OOLIECTBE, MOHATUAMU «MHPOPMALUAY», «MH(POPMALIMOHHBIN MIPOLECC», KCUCTEMAY,
11 «KOMIIOHEHTBI CHCTEMBD», «CHUCTEMHBIH 3(PQPEeKT», «MHPOPMALMOHHAS CHCTEMay», «CHCTEMa
yIpaBJIEHUs»; BIAJCHUE METOoJaMM IIoucka uHpopMmanuu B ceTH VIHTepHeT; yMeHue
KPUTHYECKH OIICHWBATh MH()OPMAIIHIO, TOJYYCHHYIO U3 ceTH MHTepHeT
19 YMeHne xapakTepu30BaTh OOJbIINE JaHHBIC, IPUBOAUTH MPUMEPHI HCTOYHUKOB UX TTOTY4EHHS
' Y HalpaBJICHUS MCIIOJIb30BAHMS
[loHuMaHue OCHOBHBIX IPHUHLUMIOB YCTpPOHCTBA M (YHKIMOHHPOBAHUS COBPEMEHHBIX
CTallUOHAPHBIX M  MOOWJIBHBIX KOMIIBIOTEPOB; TEHJEHUUN pPa3BUTHS KOMIIBIOTEPHBIX
1.3 TEXHOJIOTUH; BJIaJicHHe HaBbIKAMU paOOTBHl C OINEPALMOHHBIMU CUCTEMaMM U OCHOBHBIMHU
BUJAMH NPOrpaMMHOro oOecrneueHust uid pelieHus Y4eOHBIX 3ajad 10 BbIOpaHHOM
CHeyaIn3aluu
2 ITo Teme «TeopeTnueckue OCHOBbI HHOPMATUKH»
[ToHnMaHKe OCHOBHBIX MPUHLUIIOB JUCKPETU3ALMN PA3IUYHBIX BUJOB MH(OpMAIUM; yMEHHUE
2.1 onpeaensiTh MHPOPMALMOHHBIH OOBEM TEKCTOBBIX, I'pa)UUECKUX M 3BYKOBBIX JIAHHBIX IpPU
3a/IaHHBIX TapaMeTpax AUCKPETU3ALNN
YMeHue CTpOUTh HEPABHOMEPHBIE KOJBI, JOMYCKAIOIINE OJHO3HAYHOE JIEKOAUPOBAHUE
2.2 coobiieHuil (mpeuKCHbIE KOJbl); HCIOIb30BaTh MNPOCTEHUIINE KOJbI, KOTOpBIE MO3BOJIAIOT
0OHapy>KMBaTh U UCTIPABIIATH OIIMOKM NPU Nepeiade JaHHbIX
23 BnaneHne TeopeTMYECKMM — ammapaToM, IO3BOJSIIOIIMM  OCYLIECTBIATH — IIPEICTaBICHHE
' 3a/laHHOT0 HATypaJbHOIO YKCJIA B PA3JINYHBIX CUCTEMAaX CUMCIICHUS
24 Brnagenne TeopeTHMUeCKMM  ammapaTroM, IO3BOJISIIOIIMM  BBINOJHATH — MpeoOpa3oBaHUs
' JIOTMYECKUX BBIPAKEHUH, UCIIONIB3Ys 3aKOHbI aJIreOphl JOIUKH
3 ITo Teme «MH}OpMaAIIMIOHHBIE TEXHOJIOTHN
YMeHue co3gaBaTh CTPYKTYPUPOBAHHBIE TEKCTOBBIE JIOKYMEHTBI M JIEMOHCTPALMOHHBIE
3.1 MaTepuaibl C HCIOJIb30BAHUEM BO3MOXXKHOCTEH COBPEMEHHBIX MPOTPAMMHBIX CPEICTB H
00JIaYHBIX CEPBUCOB
YMeHue HCcnoib30BaTh TAaOMUUHBIE (PESIMOHHBIE) 0a3bl JAHHBIX, B YACTHOCTH, COCTABIISATh
3.2 3arpochkl B 0a3ax JaHHBIX (B TOM YHUCJI€ BBIUMCISIEMBIE 3aIPOCHI), BBITOJIHATH COPTHPOBKY U
MIOMCK 3amuceil B 6a3e JaHHbIX; HAIOJIHATh pa3paboTaHHYIO 06a3y JaHHBIX
YMeHHne HCHOJb30BaTh AJIEKTPOHHBIC TAaONUIBI Ui aHalU3a, MPEACTaBICHUS M 0O0pabOTKH
3.3 JaHHBIX (BKJIIOYAs BBIYMCIEHUE CYMMBbI, CpEIHEro apudmeTuyeckoro, HauOOJIBIIETO U
HAaUMEHBIIIETO 3HAUEHUH, pEIIEHNE YPaBHEHU)
11 KUIIACC
Kon
npoBepsieMo | IIpoBepsieMmble npeaMeTHbIE Pe3yJabTATHI 0CBOCHUS OCHOBHOM 00pa3oBaTe/IbHOM
ro NMPOrpamMMbl CpeHero 001ero 0opa3oBaHus
pe3yJbTara
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1 ITo teme «IludpoBas rpaMOTHOCTHY

Hanuune npencraBieHni 0 KOMIOBIOTEPHBIX CETAX M UX POJH B COBPEMEHHOM MHpE; 00 00IINX

11 .
MPUHIINIAX pa3pabOoTKU U GYHKIIMOHUPOBAHUS WHTEPHET-MIPHIIOKEHUN

VMeHHEe OpraHH30BBIBATh JIMYHOC HMH(POPMALMOHHOEC MPOCTPAHCTBO C HCIIOJIB30BAHUEM
Pa3IMYHBIX CPEICTB IMUPPOBLIX TEXHOJIOTHIA, TOHIMAHHE BO3MOKHOCTEH MU(PPOBBIX CEPBUCOB
rOCYJIapCTBEHHBIX YCIIYT, HU(PPOBBIX 00pa30BaTEIbHBIX CEPBUCOB; IOHUMaHHE BO3ZMOKHOCTEH
n OI‘paHI/I‘ICHI/Iﬁ TEXHOJIOTHI HCKYCCTBCHHOI'O MHTCIIJICKTA B PA3JIMYHBIX OGHaCTSIX; HaJIn4ue
IPEICTAaBICHUH 00 HUCIOJBb30BAaHUM WH(POPMALMOHHBIX ~TEXHOJOTHH B  Pa3IMYHBIX
npodeccuOHATBHBIX chepax

1.2

2 ITo Teme «TeopeTnueckre OCHOBBI HHPOPMATUKI

Brnagenne TeOpeTHMUECKHMM ammapaToM, IO3BOJISIFOIIMM OINPEACIATh KpaTYalliuil MyTh BO
2.1 B3BCHICHHOM Tpade U KOIMYECTBO IyTe MEXIy BEpIIMHAMH OPHEHTHPOBAHHOTO
AIMKJINYECKOro rpada

3 ITo TeMe «AITOPUTMBI U IPOTPAMMHUPOBAHHEN

YMeHue yuTaTh U MOHUMATh MPOTrPAMMBI, PEAIU3YIOLIUE HECIOXKHBIE aJITOPUTMbI 0OpPaOOTKH
YUCJIOBBIX U TEKCTOBBIX JAHHBIX (B TOM YMCJI€ MACCUBOB M CUMBOJIBHBIX CTPOK) Ha BHIOPAaHHOM
JUISL U3y4EHUS] YHUBEPCAJIBHOM SI3bIKE IPOrpaMMUpoBaHusl Bbicokoro yposHs (Ilackans, Python,

3.1
Java, C++, C#); yMeHHe aHAIU3UPOBATH AITOPUTMBI C UCIIOJIb30BAHUEM TaOIUI] TPACCHPOBKH;
OTIpeNeNATh 0€3 HCIIOIb30BaHMU KOMIIBIOTEPA Pe3yIbTaThl BHIIOJHEHUS HECIOKHBIX MIPOTPaMM,
BKJIFOYAKOUIUX LIMKJIbl, BETBJICHUSI M OJIPOTrPAMMBIL, ITPU 33/IaHHBIX UCXOJHBIX JAHHBIX

39 YMenue Moau(pUIHPOBATh TOTOBBIE IPOIPAMMBI JJIsl PEIICHHs] HOBBIX 3aJ1a4, UCTOJIb30BaTh UX

B CBOMX IPOrpaMMax B KauecTBe MOJAIporpamMm (pouenyp, ¢ yHKIIHiA)

YMeHne peanqn30BaTh ITAlbl pEIIeHUs 3a7ad Ha KOMITBIOTEPE; YMEHHE pEealn30BhIBATH Ha
BBIOPAaHHOM JUIsl M3Y4YEeHHs s3bIKE MpOrpaMMHpoBaHus Bbicokoro ypoBHs (Ilackans, Python,
Java, C++, C#) TumoBble alropuTMbl 00OpaOOTKM YMCEN, YHCIIOBBIX TOCIEAOBATEIILHOCTEH U
MacCHUBOB: NpEJCTaBICHHE 4YHCIa B BUJE HaOOpa NPOCTHIX COMHOMKUTENEH; HaxoXKIAeHue
3.3 MaKCUMaJbHOW (MHUHUMaJbHOM) UU(PB HATypaJbHOrO 4KCIA, 3alHCAHHOIO B CHUCTEME
CUHCIIEHUS! C OCHOBaHMEM, He mpeBblmaromuM 10; BelUMCcIeHHEe 0000MIEHHBIX XapaKTEPUCTHK
HIIEMEHTOB MAacCHBAa WJIM YHCIOBOW MOCIEIOBATEIBHOCTH (CYMMBI, TPOHM3BEICHUS CPEIHETO
apu(METHYECKOro, MMUHUMAJIBHOTO M MAaKCHMAaJIbHOI'O 3JEMEHTOB, KOJHYECTBA 3JIEMEHTOB,
YJIOBJIETBOPSIIOUINX 3a/JaHHOMY YCJIOBHIO); COPTUPOBKY 3JIEMEHTOB MacCHBa

4 ITo reme «MHOpMaLIOHHBIE TEXHOJIOTHI

YMeHne ucmnoiab30BaTh KOMITIBIOTCPHO-MATEMATUICCKHUEC MOJICIN [JId aHaJIn3a 00BEKTOB U
MponecCoB: (bOpMyHHpOBaTL oejib  MOACIUPOBAHUA, BBIINOJHATL aHAJIM3 PE3YJIbTATOB,
MOJIYYCHHBIX B XOAC MOJCIHUPOBAHUA, OLCHUBATH AACKBATHOCTH MOJACIN MOACIUPYEMOMY
O6’beKTy HJIN TIPOLCCCY,; NPCACTABIIATH PC3YJIbLTATHI MOJACIIMPOBAHUS B HAINTIIITHOM BUIC

4.1

6. IPOBEPAEMBIE DJIEMEHTbBI COAEPKAHUSA

10 KUIACC
Konx | IlpoBepsieMblii 3JIeMEHT COJIePKAHUSA
1 | Hudposas rpamoTHOCTD
11 [Tpunnmns! pabotsl KommbioTepa. [lepconanbhblil koMnbioTep. Bpibop KoHpUrypanum kommnbroTepa B
3aBHCHMOCTH OT PEIIaeMbIX 3a7a4
OcCHOBHbIE TEHACHIMHU Ppa3BUTHS KOMIBIOTEPHBIX TEXHOJIOTUH. [lapaienbHble  BBIUMCIECHMSL.
1.2 | MHuoromnporieccopubie cucteMbl. CynepkoMnbloTepbl. MUKpOKOHTposuiepbl. PoOoTu3upoBaHHbIC
IIPOU3BOJICTBA
13 daiinoBas cucrema. [louck B ¢aitnoBoii cucreme. Opranuzanusi XpaHeHUs U 00paOOTKU JAHHBIX C

MCIOJIb30BAHUEM UHTEPHET-CEPBUCOB, 00JIAYHBIX TEXHOJIOTUN M MOOMIIbHBIX YCTPOWCTB

16




Teopernueckue 0OCHOBBI HH(OPMATHKH

2.1

Wudopmanus, naHHble W 3HAHUA. YHHBEPCAIBHOCTh IMCKPETHOTO NpPEACTaBICHUS WH(POpPMAIUU.
JIBOMYHOE KOOUPOBAaHUE

2.2

PaBHOMEpHbBIEC U HEpaBHOMEPHBIE KOJIbI. Y ciioBue dDaHo

2.3

[Moaxons! k u3mepenuto uHpopmanuu. CymHOCTs 00BEMHOTO (alI(aBUTHOTO) MOAX0a K H3MEPEHHIO
uHpOpMaNny, ONpeneeHne OUTa ¢ TOYKM 3peHUs an(aBUTHOrO IMOAXOJA, CBA3b MEXIY pazMepoM
andasuta ¥ UHHOPMALMOHHBIM BECOM CHMBOJIA (B MPEIIOJIIOKEHUN O PABHOBEPOSTHOCTH IMOSBICHUS
CHMBOJIOB), CBSI3b MEXIY €IUHHIIAMU W3MepeHus uHdopmauuu: Oout, Oaiit, KoOaitr, Mobaiit, 1'6aiiT.
CyIIHOCTh CO/IEPKATEIBHOTO (BEPOSITHOCTHOIO) MOAXO0Ja K M3MEPEHUIO0 MH(OPMALIUH, ONpEAeIeHUe
OuTa C MO3UIUU CONEPHKAHUSI COOOLICHUS

2.4

WNudopmannonnsie npoueccol. [lepenaua nnpopmanmuu. cTouHNK, TPUEMHUK, KaHA CBSI3M, CUTHAI,
KoaupoBanue. Mckaxenue nnpopmanuu npu nepepade. CKOpocTb nepeiaun JaHHbBIX 10 KaHaTy CBSI3U.
Xpanenue nHpopmanuu, 00bEM MaMsITH

2.5

Cuctrembl. KOMIIOHEHTHI cHUCTEMBl M UX B3aumojercTBre. CUCTEMBbI YIpPaBJICHHS. YTPaBICHHE Kak
nHpopManoHHbIN Tporiecc. OOpaTHas CBS3b

2.6

Cuctembl cuucinenus. Pa3BépHyTas 3amuch LENbIX U JPOOHBIX YUCENl B IO3MLMOHHBIX CHUCTEMax
curcaeHus. CBolicTBa MO3UIMOHHOMN 3alKMCH YKCIa: KOJIUYECTBO UQP B 3alHUCH, IPU3HAK JIETUMOCTH
4lCJIa HA OCHOBAHME CUCTEMBI CUMCIICHUSA. AJTOPUTM IEPEBOJA LIEJIOro 4ucia u3 P-nyHON cucTeMBl
CUMCIICHUS B JICCATUYHYIO. AJITOPUTM NEPEeBO/Ia KOHEYHOH P-n4HOI n1podu B NECATHYHYIO. AJTOPUTM
IepeBoJa LEIoro Yucia U3 JeCATUYHON CUCTEMBI CUMciIeHus B P-nunyro. J[BonuyHas, BOCbMEpUYHAs U
LIECTHAALATEPUYHAs]  CHCTEMBl  CUMCICHHs, IIepeBOJ, UYHCEI  MEXAY JTUMH  CHUCTEMaMH.
Apudmernueckue onepany B HO3UIMOHHBIX CHCTEMaX CUHCIICHUS

2.7

Hpe,[[CTaBJ'IeHI/IC HECJIBbIX U BCHICCTBCHHLIX YHMCCJI B IIAMATH KOMIIBIOTCPA

2.8

KomupoBanue TtekcroB. KomupoBka ASCII. OpnnoGaiitaeie koaupoBku. Crangapt UNICODE.
Konuposka UTF-8. Onpenenenue nndopmaninoHHOro 00bEMa TEKCTOBBIX COOOIIICHUIA

2.9

KomupoBanue wu3o0paxkenuii. OrneHka HWHPOPMAMOHHOTO 00BEMA pacTpoBOrO TpaduuecKkoro
M300paKeHUsI TPHU 33JaHHOM pas3pelieHUd U TIIyOWHEe KoAupoBaHuUs IBeTra. KoaupoBaHHe 3ByKa.
OHCHKa I/IH(i)OpMaHI/IOHHOFO 00BEMa 3BYKOBBIX HOAHHBIX IIPpHW 3aJJdaHHBIX YaCTOTC AUCKPETU3AllUU U
Pa3psSAHOCTH KOJIUPOBAHUS

2.10

Anrebpa noruku. BrickaszpiBanus. Jlornyeckue omnepauuu. TaOGmuibl HMCTHMHHOCTU JIOTUYECKHUX
ONepalMi  («IU3BIOHKIUA», «KOHBIOHKIUA», «HMHBEPCHUS», <« HUMIUIMKALWS», «OKBUBAJICHLUD.
Jlornyeckue BBIpAKEHHs. BBIYKCIIEHHE JIOTMYECKOTO 3HAYEHUs COCTABHOI'O BBICKA3BIBAHUA IIPU
M3BECTHBIX 3HAUYEHUSX BXOJAIIMX B HEro 3JEMEHTAPHBIX BbICKAa3bIBAHWU. TaOMUIbl MCTUHHOCTH
JIOTUYECKUX BBIPAKEHUU. JIornueckue omepauuu M onepanuu HaJl MHOKecTBaMmu. [Ipumepsl 3akOHOB
anreOphl JOrMKU. DKBUBAJIEHTHBIE MPEOO0pa30BaHUs JIOTUYECKUX BbIpakeHUH. Jlornueckue (QyHKIIHH.
[TocTpoeHHne JTOrMYECKOro BBIPAKEHUS C JAaHHOM Talnuued HCTUHHOCTH. Jlornyeckue 3J1eMEHTHI
komnbrotepa. Tpurrep. Cymmarop. I[locTpoeHne cxeMmbl Ha JOTHYECKHX AJIEMEHTAaX IO JIOTHYECKOMY
BBIPAKEHUIO. 3aIIUCh JIOTHYECKOTO BBIPAKEHMSI 110 JIOTUYECKOHN CXeMe

WHopmalnoHHbIe TEXHOJIOTHH

3.1

TexcToBblit mpornieccop. Penaktuposanue u Gpopmaruposanue. [IpoBepka opdorpaduu u rpaMMaTHKH.
CpenctBa moWMcKa ¥ aBTO3aMEHBI B TEKCTOBOM  Ipolieccope. Mcmonb3oBaHWE — CTHIICH.
CTpykTypupOBaHHBIE TEKCTOBbIE JOKyMeHThl. (CHOcku, ornaBieHue. OOmayHble CEpPBUCHL.
Konnekrusnast pabota ¢ noxkymeHTOM. WHCTpyMEHTBI pelieH3MpOBaHHUS B TEKCTOBBIX IMPOLIECCOpaX.
HemoBass  mepenucka. Pedepar. IlpaBuna  UUTHpOBAaHUS  HUCTOYHUKOB U OGOPMIICHHUS
oubnuorpaduueckux ccbutok. OGopMiieHHEe CITUCKA TUTEPATYPBI
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11 KUIIACC

Kon

IIpoBepsieMblii 3J1eMEHT COJAEePKAHMS

1

[{udposast rpaMOTHOCTH

11

[IpyHUMIIBI TOCTPOEHUS U allllapaTHbIE KOMIIOHEHTBI KOMITBIOTEPHBIX ceTeil. CereBbie MPOTOKOIbL. CeTh
Wurepner. Anpecanus B cetu Untepuer. Cucrema TIOMEHHBIX UMEH

2

Teopernueckue 0OCHOBBI HH(OPMATHKH

2.1

Monenu u monenupoBanue. Lenn monenupoBanus. COOTBETCTBHE MOJCTH MOJICITHPYEMOMY OOBEKTY
uinu npoueccy. Gopmanuzanua OpUKIAIHbIX 3a1ad. [IpencraBieHue pe3yabTaToB MOJCIUPOBAHUS B
BHJIE, yIOOHOM ISl BOCTIpUATHS YenoBekoM. [ paduueckoe mpecTaBieHne TaHHbIX (CXEMbl, TAOIUIIbI,

rpaduKm)

2.2

I'padbr. OcnoBHbIe ousTHs. Bunbl rpados. Pemenne anroputMuyeckux 3a/1a4, CBI3aHHBIX C aHATH30M
rpadoB (IIOCTPOCHHE ONTHMAIBHOTO IYTH MEXAYy BEpIIMHAMHU Tpada, OnpefesieHHe KOIMYecTBa
Pa3IMYHBIX MyTeH MEX]ly BEpIIMHAMHI OPHEHTUPOBAHHOTO aIlMKINYECKOro rpada)

2.3

HepeBbs. bunapuoe nepeBo. J(MckpeTHbIe UTPHI IBYX UTPOKOB ¢ MonHOM nHdopmanueii. [loctpoenue
nepeBa rmepebopa BapHAHTOB, ONKMCAHWE CTPATErMH WUIPHl B TaOnuuHOW ¢opme. BrmrpeimHbe
ctpareruu. Mcnoabs3oBanue rpadoB U JepeBbEB MPU OMUCAHUU OOBEKTOB M MPOILIECCOB OKPYKAIOIIETO
Mupa

AJNTOpUTMBI ¥ IPOIPaMMHUPOBAHHE

3.1

OnpeneneHre  BO3MOXKHBIX — pe3Yy/lbTaToOB  PabOTHl  IPOCTEHIIMX  aJfOPUTMOB  YIPAaBJICHUS
UCIOJIHUTENISIMA M BBIYHACIUTEIBHBIX alrOpUTMOB. OIpenencHue UCXOIHBIX JaHHBIX, IIPU KOTOPBIX
QJITOPUTM MOXKET JIaTh TPeOyeMbIil pe3ysbTar

3.2

Oransl peuieHus 3a1a4 Ha Komnetorepe. S3bik nporpammupoBanus (Ilackans, Python, Java, C++, C#).
OCHOBHbBIE KOHCTPYKIIMHU SI3bIKA MPOTrPaMMHUPOBaHUs. THUIIBI JaHHBIX: 11€JIOYUCIECHHbIE, BEILIECTBEHHBIE,
CHUMBOJIbHEIE, Jormueckue. Bersnenus. CocrtaBHble ycnoBus. Llukmer ¢ ycnoBuem. Llukimer mo
nepeMeHHol. Vicnonap3oBaHue TabyuI TPacCUPOBKU

3.3

PazpaGoTka W mporpaMMmHasl peajau3alys alrOpUTMOB pEIIEHUS TUIOBBIX 3a7ay 0a30BOrO YpOBHSI.
[Ipumepsl 3amad: aaropuT™Mbl 0OpaOOTKM KOHEUHOM YHCIIOBOM MOCIEA0BATEIbHOCTH (BBIUMCICHHE
CYMM, NPOU3BEIEHUH, KOJTMYECTBA HIEMEHTOB C 33JaHHBIMHM CBOMCTBAMH), aJITOPUTMBI aHAJIN3a 3aMUCH
yycesl B MO3UIMOHHOW CHUCTEME CUMCIICHHUS, aJITOPUTMBI PElIeHUs 3ajad METoJoM Iepebopa (Touck
Han0oJIb1Iero 00Iero ACTUTENs IBYX HATypaJIbHBIX YMCEll, IPOBEPKA YUCIIA HA TPOCTOTY)

3.4

OO6paboTka CUMBOJIbHBIX JaHHbIX. BeTpoeHHbIE (YHKIMU sA3bIKAa MPOrPaMMMPOBAHUSA Ul 00pabOTKH
CHUMBOJIbHBIX CTPOK

3.5

TaOnuuHble BeTWMYMHBI (MAacCHUBBI). AJTOPUTMBI pabOThl C AJIEMEHTAaMU MAacCHBa C OJHOKPATHBIM
IIPOCMOTPOM MacCHBa: CYMMHUPOBAHHE 3JIEMEHTOB MAcCCHBa, MOJCUET KOJIMYECTBA (CyMMBI) JIEMEHTOB
MacCHBa, YIOBJICTBOPSIONINX 3aJaHHOMY YCIOBHUIO, HAXOXJACHHE HAMOOJBIIEro (HAUMEHBIIETO)
3HA4YEeHHUsl SJIIEMEHTOB MAacCHBa, HAXOXKJEHHE BTOPOTO IO BEJIWYMHE HAMOOJBIIEr0 (HAaUMEHBIIETO)
3HAYeHUs, JMHEWHBIN TOUCK 3JIEMEHTAa, NEPEeCTaHOBKA 3JIEMEHTOB MacCMBa B OOpaTHOM MOPSIJIKE.
CopTtupoBKka OJHOMEpHOro MaccuBa. lIpocTbie MeTOJBI COPTHPOBKM (HANpUMeEp, METOJ| Iy3bIpbKa,
MeTO]1 BbIOOpa, cOpTHpoBKa BctaBkami). [TonmporpamMmbl

WNudopmaninoHHble TEXHOJIOTHH

4.1

Ananu3 gaHHbIX. OCHOBHBIE 3a/aydl  aHalM3a JIaHHBIX: [POTHO3MpOBaHME, KiaccuuKalus,
KJlacTepu3alus, aHalnu3 OTKIOHeHHH. [locienoBaTenbHOCTh peIIeHUs 3ajJad aHalnM3a JAHHBIX: cOOp
MEPBUYHBIX JIaHHBIX, OYHCTKAa M OIIEHKa KayecTBa JaHHBIX, BHIOOpP M (MJIM) MOCTPOEHUE MOJAENH,
npeoOpa3oBaHue NaHHBIX, BU3YAJIN3aIMsl JaHHBIX, HHTEPIIPETAIUs Pe3yIbTaToOB

4.2

AHanu3 JaHHBIX C TIOMOMIBIO  JJIEKTPOHHBIX  TaONWIl. BBIUKCICHHE CYMMBI, CpPEIHETrO
apudmeTnyecKoro, HanOOJIBIIEr0 U HAMMEHBIIET0 3HAUEHUH AHara3oHa

4.3

KOMHBIOTepHO-MaTeMaTI/I‘IeCKI/Ie MOACIN. OTansl KOMIIBIOTCPHO-MATCMATHYCCKOI'0O MOACIIUPOBAHUA!
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MOCTAaHOBKA 3aj7aud, pa3paboTka MOJAENH, TECTUPOBAHUE MOJETH, KOMIBIOTEPHBIH SKCIIEPUMEHT,
aHaJIN3 Pe3yJIbTaTOB MOJEINPOBAHUS

4.4 | YucneHHoe pelnieHre ypaBHEHUH ¢ MOMOIIBIO ToA00pa napaMerpa

Tabnuunble (pensMoHHBIC) 0as3bl JaHHBIX. TabiMia — MPEACTaBICHUE CBEACHUN 00 OJHOTHITHBIX
oobekTax. Ilome, 3ammceh. Korou tabmuipel. Pabora ¢ roroBoil 0a30i DaHHBIX. 3amoiHEHHE Oa3bl

4.5 | nansbix. [louck, coptupoBka M QuubTpamus 3amuceid. 3ampochl Ha BBIOOPKY JaHHBIX. 3alpochl ¢

napamerpamu. Berancisiemble mosis B 3anpocax. MHorotabauuHble 0a3bl JaHHBIX. THITBI CBSI3EH MEXIy
TabauIaMy. 3apoChl K MHOTOTaOJIMYHBIM 0a3aM JJaHHbBIX

7. IIPOBEPSIEMBIE HA EI'S 10 THOOPMATHUKE TPEBOBAHMSI K PE3YJIbTATAM
OCBOEHHMA OCHOBHOMU OBPA3OBATEJIbBHOMU ITPOI'PAMMbI CPEJHEI'O OBIIHEI'O

OBPA30BAHUSA
Koa npo- IIpoBepsiemble TpeGOBaHMS K NMPeAMETHBIM Pe3yJibTaTaM OCBOEHUsI OCHOBHOI o0pa3oBa-
BepsieMo- TeJbHOM NMPOrPaMMBbl CpeiHero oo01ero o0pazoBaHus
ro Tpedo-
BaHNA
1. 3HaTh (ITOHUMATB)
1.1 [TonnMaHne OCHOBHBIX MPUHIUIIOB YCTPOMCTBA U (PYHKIIMOHUPOBAHUS COBPEMEHHBIX CTallMOHAP-
HBIX 1 MOOWJIBHBIX KOMITBIOTEPOB; TEHICHIIMN PAa3BUTHUSI KOMIBIOTEPHBIX TEXHOJIOTHH; BIIaJICHUE
HaBBIKAMH pabOTHI C ONEPAIMOHHBIMH CHCTEMaMH U OCHOBHBIMH BHJIaMH ITPOTPaMMHOTO o0ecrie-
YEHUs JUIsl peleHus yaeOHbIX 3a/1a4 10 BEIOpAHHOM CreIHaIn3aluu
1.2 Hanuume npencraBnennii o 0a30BBIX MPUHIUIIAX OpPTaHU3alMUd U (QYHKIIMOHUPOBAHUS KOMIIbIO-
TEpPHBIX CETEn
1.3 [TonrMaHMe OCHOBHBIX MPHUHIIUIIOB AUCKPETU3ALUN PA3IUYHBIX BUI0B HHPOpMAIIUU
1.4 [Tonnmanue 6a30BBIX aITOPUTMOB OOPAOOTKH YHCIOBOW U TEKCTOBOM MH(OpMannu (3amuch Yucel
B TMO3UIIMOHHOM CUCTEME CUMCIICHUS, IETUMOCTh LEbIX YUCEI; HAXO0XKJICHHE BCEX MPOCTHIX YUCEI
B 33/IaHHOM Juana3oHe; 00paboTka MHOTOPa3psIIHBIX IIENIbIX YHCEN; aHAIU3 CUMBOJIBHBIX CTPOK U
JIPYTHUX), aJITOPUTMOB TIOMCKA U COPTUPOBKU
1.5 3HaHue QYHKIMOHAIBbHBIE BO3MOXHOCTH MHCTPYMEHTAIbHBIX CPEACTB CPeAbl Pa3pabOTKU
1.6 Bragenre oCHOBHBIMH CBEACHHUSIMH O 0a3aX JaHHBIX, HX CTPYKTYpE, CPEACTBAX CO3/aHus U pado-
Tbl C HUMHA
1.7 [ToHnmMaHye BO3MOKHOCTEM M OIrpaHUYEHUN TEXHOJOIMH MCKYCCTBEHHOTO MHTEJUIEKTa B pa3jiny-
HBIX 00JIACTSX; HAIMYUE MPEACTaBICHUH 00 HCMONb30BaHUH WH()OPMAIIMOHHBIX TEXHOJOTHH B
pa3IMyYHbIX TPO(heCcCHOHATBHBIX chepax
1.8 Brnanenue TeopeTHUECKUM amnmapaTtoM, MO3BOJISIIOIIUM OCYIIECTBISITh MPEACTABICHUE 3aIaHHOTO
HATYpPaJIbHOTO 4YHCTIa B PA3JIMYHBIX CHCTEMax CUMCIICHHS;, BBIOJIHATH MPEoOpa3oBaHUs JOTHYE-
CKHMX BBIPQXEHUMN, UCIIOIB3YS 3aKOHBI aareOphl JIOTHKH, OMPEIesaTh KpaTdyalluii MyTh BO B3Be-
[IEHHOM rpade ¥ KOJTHMYECTBO MyTel MeXAy BepUIMHAMH OPUEHTHPOBAHHOTO AIIMKIMYECKOTO Ipa-
ba
2. YMers
2.1 YMeH#e UCIob30BaTh KOMIIBIOTEPHO-MAaTEMAaTHYECKUE MOJICTH JIJIsl aHAJIW3a OOBEKTOB U TPOIIEC-

COB: (hopMynUpPOBAThH 11€JIb MOACIHUPOBAHNUS, BBIIIOIHATH AHATHU3 PE3yIbTaTOB, MOJIYYEHHBIX B X0J1€
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MOJIEJIMPOBAHUS; OLEHUBATh aJEKBATHOCTb MOJEIU MOJCIUPYEMOMY OOBEKTY HIIM IpOIECcCy;
MPEJICTABIISITh PE3YJIbTAThl MOJACTUPOBAHUS B HATIISITHOM BUJIE

2.2

YMenue kiaccupuIMpoBaTh OCHOBHBIE 3a/1a4M aHAM3a JaHHBIX (IPOrHO3UPOBAaHKE, Kiiaccuduka-
1usl, KjJacTepu3alus, aHaJIu3 OTKJIOHEHUH); TOHUMATh IOCIIE0BATEIbHOCTh PEIICHUs 3a/a4 aHa-
TM3a JAHHBIX: COOp MEPBUYHBIX JAaHHBIX, OYMCTKA U OIICHKA Ka4eCcTBa JaHHBIX, BBIOOP U (WJIH) MO-
CTpOEHHE MOJIeId, MpeoOpa3oBaHUE TaHHBIX, BU3YAJIU3AllHsl TaHHBIX, HHTEPIPETAIUs Pe3yIbTaToOB

2.3

YMmenue onpeaensTh HHOOPMAIMOHHBIH 00BEM TEKCTOBBIX, I'pa)MUEeCKUX M 3BYKOBBIX JaHHBIX
IIPY 3aJaHHBIX IIapaMeTpax AUCKPETU3aluu. YMEHHUE ONPENCIATh CPEAHIOI0 CKOpPOCTh Iepefadn
JAHHBIX, OLIEHUBATh M3MECHEHUE BPEMEHH Iepefayd MpU W3MEHEHHH WH(POPMAIMOHHOTO 00BheMa
JIAHHBIX U XapaKTEPUCTUK KaHAJIA CBS3U

2.4

VYmMmenue CTPOUTH KO, O6€CH€‘IHBaIOIHI/II>'I HaMMCEHBINYIO BO3SMOKHYIO CPEAHIOKO JJIIMHY COO6H.[€HI/IH
npu H3BECTHOM 9aCTOTE CUMBOJIOB

2.5

YMeHne 1cnoab30BaTh Inpru pCIICHHUU 3aaa4d CBOMCTBA IMO3HMIIMOHHOM 3aIlHCH YHUCCJI, AJITOPUTMbI
IMOCTPOCHHA 3allMCHU 4YHUCJla B HOSHHHOHHOﬁ CHUCTEMC CYUHHUCICHHUA C 3aJaHHBIM OCHOBAHHECM H II0-
CTPOCHUA YHCJIa 110 CTPOKCE, cogepmameﬁ 3aIlMCh ATOT'O YHCJIA B MO3UIIMOHHOMN CHCTEME CUMCIICHHS
C 3aJIaHHbIM OCHOBAHHEM; YMCHHC BbIIIOJIHATDH apI/I(bMeTI/I‘IeCKI/IC orepanr B IIO3UIMHUOHHBIX CHUC-
TEMaxX CUHUCIICHUA

2.6

YMmenune CTPOUTH JIOTHUYCCKOC BBIPAXKCHUC B III/I3"I)IOHKTI/IBHOI7I 1 KOHBIOHKTHBHOM HOPpMaJIbHBIX
q)OpMaX 8(0) SaHaHHOﬁ Ta6J'II/ILIe HCTHUHHOCTH, HCCJICOOBATH 00/1aCTh UCTHHHOCTH BbICKA3bIBaAHUA,
COACPKAIICTO MTEPEMECHHBIC,; PCIIAThL HECIOXKHBIC JIOTHYCCKUC YPABHCHUA

2.7

YMeHne pemarb anropuTMHUYECKHE 3a/1aui, CBSI3aHHBIE C aHAIM30M TpadoB (3a7adul MOCTPOCHUS
ONTUMAJILHOTO MYTH MEXJly BEepIIMHAMU Tpada, onpeaeseH!s] KOJIMYeCcTBa pa3IMyuHbIX MyTed Me-
Ay BEpLIIMHAMU OPUEHTUPOBAHHOIO allUKINYECKOro rpada)

2.8

YMeHue ucnoabp30BaTh AEPEBbs NPU aHAJIN3€E U MIOCTPOSCHUH KOJOB U Ul NpeACTaBIeHUs apudme-
TUYECKUX BBIPAXKEHUM, IIPH PELLIEHUH 3a]1a4 IIOUCKA U COPTUPOBKH; YMEHHUE CTPOUTH IEPEBO UIPBI
10 33/IaHHOMY QJITOPUTMY; pa3pabaThiBaTh U 00OCHOBBIBATH BBIMTPHILIHYIO CTPATETHIO UTPHI

2.9

VYMeHne aHanu3upoBaTh aJTOPUTMBI C HCIOIB30BAaHUEM TaOJUIl TPACCUPOBKH; OMPENEATh 0e3
UCIIONIb30BAaHUSI KOMIIBIOTEPA PEe3YNIbTAaThl BHITIONHEHUS HECIOXKHBIX MPOTPaMM, BKIFOYAIOIINX
[IUKJIBI, BETBJICHUS U TTOANPOTPAMMBI, MIPU 33TaHHBIX MCXOHBIX JaHHBIX

2.10

YMeHue onpeaensiTe CI0KHOCTh U3Y4aeMbIX B Kypce 0a30BBIX aJlfOPUTMOB (CYMMHpOBAHHE dJe-
MEHTOB MacCHBa, COPTHPOBKA MacCcHBa, NEPeOOPHbIE ATOPUTMBI, TBOMYHBIN MOUCK) U MIPUBOAUTH
IIPUMEPBI HECKOJIBKUX aJITOPUTMOB PA3HOM CIIOKHOCTH ISl PEILICHHS OJHOM 3aa4n

211

Bnanenue yHHBepcalbHBIM SI3BIKOM IpOrpaMMHpoBaHusl Bbicokoro ypoBHs (Ilackams, Python,
Java, C++, C#), npencraBineHUsIMU 0 0a30BbIX THIAX JaHHBIX U CTPYKTypax JaHHBIX; YMEHHUE HC-
M0JIb30BaTh OCHOBHBIE YIPABISAIONINE KOHCTPYKIMH;, YMEHHE OCYIIECTBISATh aHAIMU3 MPEATIOKEeH-
HOW MTPOTPaMMBI: OTIPEENATh PE3YIIBTaThl PA0OTHI MPOTPAMMBI MPH 33TaHHBIX UCXOTHBIX JTAaHHBIX;
OTIpeNeNATh, IPU KaKUX UCXOJHBIX JaHHBIX BO3MOXKHO MOJyYeHHE YKa3aHHBIX PEe3yJIbTaTOB; BbIsB-
JSITh JaHHBIE, KOTOPhIE MOTYT MPUBECTH K OMIMOKE B paboTe MporpaMMer; (OpMyIHpOBaTh Tpe/I-
JI0KEHHUS 1O YIYUIIEHHIO TPOrPaMMHOI0 KoJia

2.12

YMeHue peanu3oBbIBaTh Ha BBIOPAHHOM ISl M3Y4YCHHs SI3bIKE MPOTPAMMHUPOBAHHS BBICOKOTO
ypoBas (Ilackanb, Python, Java, C++, C#) TunoBsie anroputmMbl 0OpabOTKH YKCes, YUCIOBBIX I0-
CJIGI[OB&TGJIBHOCTeﬁ U MACCUBOB: NPCACTABJICHUC YUCJId B BU/IC Ha60pa IPOCTHIX COMHO)KI/ITCJ'IQI\/JI;
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HaXO0KJCHHE MAaKCUMAJIbHOW (MUHMMAJIbHOM) IU(PBI HATYpaJIbHOTO YUCIIA, 3aIIUCAHHOTO B CUCTE-
M€ CUMCIIEHHUSI ¢ OCHOBaHUEM, HempeBblmaonmM 10; BeuucIeHHEe 000OIEHHBIX XapaKTEPUCTUK
3JIEMEHTOB MacCHBa WJIM YUCIOBOM MOCIIEA0BATEILHOCTH (CyMMBI, IPOU3BEIECHUS CPEAHErO apu Q-
METHYECKOI0, MUHUMAJIbHOTO U MAaKCUMaJIbHOT'O 3JIEMEHTOB, KOJUYECTBA JIEMEHTOB, Y/I0BJIETBO-
PAIOIIMX 33JaHHOMY YCJIOBHIO); COPTHPOBKY 3JEMEHTOB MAaCCHBA; YMEHUE UCIOJIb30BATh B MPO-
rpaMMax JIaHHbIE Pa3JIMYHbIX THUIIOB C yYETOM OTPAaHMYEHUI Ha JMana3oH MX BO3MOXKHBIX 3Haye-
HU, IPUMEHATh NIPU PELICHNUH 3a/1a4 CTPYKTYPbI JaHHBIX (CIHMCKH, CIOBAPH, CTEKH, OUYepeH, JAe-
PEBbsI); IPUMEHSTH CTaHAAPTHBIE U COOCTBEHHBIE OAIPOTrPAMMBI JJIs1 00paOOTKH YHUCIOBBIX JaH-
HBIX U CUMBOJIBHBIX CTPOK; MCIIOJIb30BaTh IIPU pa3pabOoTKe MporpaMm OMOIMOTEKH HOAIPOrpaMM;
YMEHME UCII0JIb30BATh CPEJICTBA OTJIAAKU POrPaMM B CpeZie IPOrpaMMUPOBAHUS

2.13 YMeHue uCroabp30BaTh JIEKTPOHHBIC TAOIHIIB IJIsl aHAIA3, TPEICTABICHHS U 00paOOTKH TaHHBIX

(BKJItOUasi BBIOOP ONTHUMAJIBHOIO PELIeHMs, OA00p JUHUU TPEeHJa, pellieHHe 3a/1ad POrHO3UpPO-
BaHUs1); YMEHHUE UCMOIb30BaTh TA0IMUHBIE (PEISLMOHHbIE) 0a3bl JaHHBIX U CIIPABOYHBIE CUCTEMBI

2.14 YMeHne opraHu3oBBIBaTh JIMYHOE WH(OPMAIIMOHHOE TPOCTPAHCTBO C HCIIOJIB30BAaHHEM pPa3siny-

HBIX CPEJICTB LM(POBBIX TEXHOJOTHH; MTOHUMAaHNE BO3MOKHOCTEH LIU(POBBIX CEPBUCOB rocyaap-
CTBEHHBIX YCIIYT, HH(PPOBBIX 00pPa30BaATEIBHBIX CEPBUCOB

8. MIEPEYEHb 3JIEMEHTOB COAEPXAHUS, TIPOBEPAEMBIX HA EI'D 11O UH®OPMATHUKE

Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
1 |[udposas rpaMOTHOCTH

1.1 |OcHoBHBIE TEHIEHIIUU Pa3BUTHSI KOMIIBIOTEPHBIX TexHoJOrui. [lapannensHbie BeiuncieHus. MHoro-
IPOIIECCOPHBIE CUCTEMBI. PaciipeieieHHbIe BBIYUCIUTEIbHBIE CUCTEMbI U 00pab0TKa OOJIBIINX JTaHHBIX

1.2 |IIpuHUMITBI TOCTPOEHUS U annapaTHble KOMIOHEHTHI KOMITbIOTEPHBIX ceTel. CeTeBble MPOTOKOIbL. CeTh
Wnrepuer. Anpecanus B cetu Murepner. [lpotokonst creka TCP/IP. Cuctrema nomenHsix uMmeH. Pasne-
nenue IP-ceT Ha MojceTH ¢ MOMOILBIO MacOK MoJceTel

1.3 |®aiinoBas cucrema. [louck B ¢aitioBoii cucreme. IIpuHIUNBI pa3MmenieHUss 1 UMEHOBaHUS (ailyioB B
noaroBpemeHHon namsTu. [lla0aoubl 1715 onmcanus rpynn ¢aiios

1.4 |CxopocTh nepenauu AaHHBIX. 3aBUCUMOCTb BPEMEHH Iepeadyd OT HH(POPMAIMOHHOTO0 00beMa JaHHBIX
Y XapaKTEPHUCTHK KAHAJIA CBA3U

1.5 |[udposanue nanupix. CuMMeTpHUHble U HecuMMeTpuuHble MHU@pbl. [1Indpsl npocroit 3amens. Lndp
Le3aps. Hudp Buxenepa. Anroputm mudposanus RSA

1.6 |Kopapl, no3Bosstomuye oOHapy>KUBaThb M HUCHPABIATh OUIMOKM, BO3SHHMKAIOIIME MpPU Iepeade JaHHBIX.
Paccrosinue Xommunra. Kogupoanue ¢ mopropeHueM 6uToB. Koapl XomMmuHra

2 | Teopernueckue OCHOBBI HH()OPMATHKH

2.1 |JIBonuHoe KomupoBaHHe. PaBHOMEpHBIE W HEpPaBHOMEPHBIE KOABI. JlekoanpoBaHUe COOOIICHUH, 3aIlu-
CaHHBIX C ITIOMOIIIbI0 HEPABHOMEPHBIX KOJ0B. YcnoBue dano. [locTpoeHre 0MHO3HAYHO NEKOIUPYEMBIX
KOJIOB C IOMOIIBIO IepeBa

2.2 |Teopernueckue moaxosl K OLEHKE KonudecTBa MH(popManuu. ENuHULBI H3MEepeHns KOJIUYecTBa MH-

dopmanuu. AndaBUTHBINA MOAXO/ K OLIEHKE KOJIMYecTBa MH(popMauu. 3aKoH aIuTUBHOCTH UHPOpMa-
uu. @opmymna Xapriau. Madopmarus u BepositHocTh. Dopmyia [1lennona
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2.3

Cuctembl cuucieHus. Pa3BepHyTas 3amuch HENbIX U APOOHBIX YHUCEN B MO3UIIMOHHON CHUCTEME CUHCIIE-
Hus. CBOWCTBA O3UIIMOHHON 3aITMCH YKCIa: KOIMYECTBO IU(P B 3alKCH, TPU3HAK JIETUMOCTH YHCIa HA
OCHOBAHHME CUCTEMBI CUMCIICHUS. AJITOPUTM NIEPEBOJA 1IEJIOr0 YKciaa U3 P-UUHOM CUCTEMBbI CUUCIIECHUS B
JIECATHUYHYIO. AJITOPUTM TepeBO/ia KOHEYHOU P-udHON Apodu B JecATHUHYIO. AJNTOPUTM IEpeBOa Iie-
JIOTO YHCJIAa U3 JIECATUYHON CUCTEMBI cuucieHus B P-uunyto. IlepeBoa KOHEUHON OECATUYHON npoOu B
P-uunyto. /IBonyHasi, BOCbMEpUYHAsi U IIECTHAATEPUYHAS CUCTEMbI CUHCIICHHUS], CBS3b MEXIY HUMHU.
Apudmerrdeckue ornepanuy B MO3UIIMOHHBIX CHCTEMaX CUUCIICHUS

2.4

TpOI/ILIHaH YpaBHOBCUICHHAA CUCTEMA CUUCIICHUS. I[BOI/I‘IHO'I[CCHTI/I‘IHaH CHUCTEMAa CUUCIICHUA

2.5

Komuposanue texcros. Konuposka ASCIL. Oanobaiitasie kogupoBku. Ctanmapr UNICODE. Konupos-
ka UTF-8. Onpenenenne nHHOpMAIMOHHOTO 00beMa TEKCTOBBIX COOOIICHUN

2.6

Koauposanue nzobpaxenuii. Onenka nHGopMannoHHOro oo0bema rpaduyeckux JaHHbBIX MPU 3aJaHHBIX
paspelieHnu 1 TiyornHe KoAupoBaHus 1BeTa. L{BeToBbie MOEH.

Koauposanue 3Byka. OreHka uHGOPMAIMOHHOTO 00beMa 3BYKOBBIX JaHHBIX MPU 33aJaHHBIX YacTOTE
JTUCKPETU3AIUHU U PA3PSIAHOCTUA KOJUPOBAHUS

2.7

Anrebpa nmoruku. [ToHsiTHE BBICKa3bIBaHUS. BhICKa3piBaTenbHBIE ()OPMBI (TIpeauKkaThl). KBaHTOPHI cyiiie-
CTBOBaHUS U BCEOOIIHOCTH.

Jlornueckue onepanuu. Tabnauubl nctuHHOCTH. Jlornyeckue BblpakeHus. Jlornyeckue Toxaectsa. Jlo-
TMYECKHE OIEpALlMU U ONIEPaLlU HaJl MHO)KECTBAMHU.

3akoHbl anreOpbl JIOTUKU. DKBUBAJICHTHbIE NPEeoOpa3oBaHUs JIOTMYECKUX BbIpaxkeHUil. Jlormueckue
YPaBHEHHUS U CUCTEMBI YPaBHEHUIA.

Jlornueckue GyHKIUU. 3aBUCHIMOCTD KOJMYECTBA BO3MOXKHBIX JIOTHUECKUX (DYHKIMI OT KOJIMYECTBA ap-
T'YMEHTOB.

Kanonunueckue Gpopmbl JOTHUECKUX BBIPAXKEHUN

2.8

COBepHIGHHI)IG JAU3BIOHKTUBHBIC KOHBIOHKTUBHBIC HOPMAJIbHBIC q)OpMI)I, AJITOPUTMBI UX TTOCTPOCHUA IO
Ta6J'II/II_[e HCTHHHOCTH

2.9

Jlornueckue 3nmeMeHTHI B cocTaBe KoMibloTepa. Tpurrep. Cymmarop. MHoropaspsinsblil cymmarop. I1o-
CTpPOEHHE CXEM Ha JIOTUYECKUX DJIEMEHTaX I0 33JaHHOMY JIOTMYECKOMY BBIpaXKEHMIO. 3aIllCh JIOTHYe-
CKOT'O BBIPA)KEHHUS I10 JIOTHYECKOU CXEME

2.10

Mogenu u moaenupoBanue. Llenn moaenupoBaHus. AJIEKBaTHOCTh MOJIENH MOAETUPYEMOMY OOBEKTY
i npoueccy. opmanuszanys NpUKIaJHbIX 3a/1a4.

[IpencraBieHue pe3yabTaToOB MOJICIMPOBAHUS B BHUJIE, YIOOHOM Ul BOCIIpUATHS yenoBekoM. [ paduue-
CKO€ MpEeCTaBIEHUE TaHHBIX (CXEMBbI, TAOIUIIbI, TPAdUKH).

211

IIpencraBnenye HEabIX YUCEN B NaMATH KOMIIbIOTEpa. OrpaHMYEHHOCTh JUANa30Ha YHUCe IPU OrpaHU-
YeHUH KoJM4ecTBa pa3psaos. [lepenonHenne pa3psaaHol ceTku. be33HakoBble ¥ 3HAKOBBIE JaHHBIE. 3Ha-
KOBBIN OUT. JIBOMUHBIN TOTIOJIHUTEIBHBIN KO OTPUIIATEIHHBIX YHCE.

[ToGuToBkIe TOTHUEcKUe onepanuu. Jloruueckuii, apupmerndeckuii u nukinyeckuit casuru. lugposa-
HUE C TTOMOIIbIO MOOUTOBOM omneparuu "uckiovatomee NI

2.12

HpeHCTaBHeHHe BCIICCTBCHHBIX YUCECII B MMAMATH KOMIIBIOTEpPA. 3Haqamaﬂ 4aCTh U MOPAAO0K YHCJIa. )Ina-
MMa30H 3HAYCHUI BEIIECTBEHHBIX UHCE. HpOGJ’IeMBI XpaHCHUA BCHICCTBCHHBIX YHCCJI, CBSA3aHHLBIC C Orpa-
HUYCHUEM KOJIMYCCTBA PpaspsAd0B. Brimonaenne onepaunﬁ C BCHICCTBCHHBIMH YHCIIaMH, HAKOIIJICHUC
OIINOOK IMPpU BBIYUCJIICHUAX

2.13

I'padsr. OcHoBHbIe MOHATHS. Buapl rpados. Onucanue rpadoB ¢ MOMOIIBIO MaTPHI] CMEXHOCTH, BECO-
BbIX MaTpull, CIIMCKOB CMCIKHOCTH. Pemenue AITOPUTMHUYUCCKUX 3a/lad, CBA3AHHLIX C aHAJIM30M Fpa(l)OB
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(mocTpoeHne ONTUMAIBHOTO IYTH MEXy BEepIIMHAMU rpada, onpeaeneHne KoJIu4ecTBa pa3IuyHbIX Y-
TEil MeXly BepIIMHAMH OPUEHTUPOBAHHOTO alIMKJINYECKOT0 rpaga)

2.14

Jepesbs. bunapHoe nepeso. epeBbs moucka. CrocoOsl 00xoaa nepesa. [Ipencrasinenue apudmernye-
CKUX BBIpa)KeHUU B Buie JepeBa. Mcnonp3oBanue rpadgoB U AepeBbEB MPU OMUCAHUH OOBEKTOB U MPO-
LIECCOB OKPY’KAIOLIEro MUpa

2.15

JluckpeTHble UTPBl IBYX UTPOKOB ¢ mosiHOM uHpopmanuei. [loctpoenne nepeBa nepedopa BapUaHTOB,
OTKCAHHUE CTPATETHH UTPHI B TaOIMYHOU (opme. BBIUTPHIIIHBIE M TPOUTPHIIIHBIE TTO3ULUU. BhIMrphII-
HbIE CTpaTEruu

2.16

CpencTBa HUCKYCCTBEHHOTO MHTeIUIeKTa. VaeHTHuuKaus u mouck n3o0pakeHui, pacro3HaBaHue JIUII.
Hcnonp30BaHue METOOB UCKYCCTBEHHOT'O MHTEIUIEKTA B 00y4aroImuX cucremMax. Vcrnonp3oBaHue MeTo-
JIOB UCKYCCTBEHHOT0 MHTEJIEKTa B poOoToTexHuke. uTepHet Bemieid. Heiiponusie cetn

ANTOPUTMBI U IPOTPAMMUPOBAHHE

3.1

CDOpMaJ'II/ISaI_II/IH IIOHATHA aJIrTOpUTMaA. Mamuna TBI-OpI/IHFa KaK YHUBEpCaJIbHAA MOACIIb BBIYMCIICHHI

3.2

OreHka CII0KHOCTH BbIYHCIIEHUH. BpeMs paboThl 1 00beM UCHOIB3YeMON MaMsITH, UX 3aBUCUMOCTh OT
pa3mepa UCXOHBIX JaHHBIX. OleHKa aCUMITOTUYECKON CIIOKHOCTH aJTOPUTMOB. AJITOPUTMBI TIOJIUHO-
MUANBbHON cIOKHOCTH. [lepeGopHbie anroputmel. [IprMepsl pa3inHuHBIX JITOPUTMOB PEIICHUS OJHOM
3a/1a4M, KOTOPbIE UMEIOT PA3IMUHYIO CJI0KHOCTb

3.3

OmnpeneneHne BO3MOXHBIX PE3yIbTaTOB padOThI MPOCTEUIINX AJITOPUTMOB YIPABIEHUS UCIOJHUTEIIMU
U BBIYHCIUTEIBHBIX aNrOpUTMOB. OIpeneiacHue MCXOAHBIX JaHHBIX, TP KOTOPBIX @JITOPUTM MOKET
JaTh TpeOyeMbIi pe3yabTaT

3.4

ANTOopuUTMBI 00paObOTKM HATYpPAIBHBIX YHCEI, 3alIMCAHHBIX B TO3UIIMOHHBIX CHCTEMAaxX CUUCIICHUS: pas3-
OMeHue 3aluCH YMCia Ha OT/ebHbIe IU(PBI, HAX0XKIEHHE CYMMbI U MTPOU3BEACHUS LM(Dp, HAXOXKAECHUE
MaKCHMaJIbHOW (MUHUMAaJIbHOM) HUPHI.

[IpencraBiaenue unciaa B BUAE HaOOpa MPOCTHIX COMHOXKUTENEH. AJNTOpUTM OBICTPOrO BO3BEIEHUS B
creneHb. [Iouck MpoCTHIX YKCeN B 3aIaHHOM JIMaNia30He ¢ TOMOIIbI0 aliropuTMa "perrero Ipatocdena'

3.5

MHOFOp%pHI{HHC OCJIbIC YKUCiia, 3ada9un JJIMHHOMN apI/I(1)MeTI/IKI/I

3.6

A3k nporpammupoBanus (Ilackans, Python, Java, C++, C#). Tunsl JaHHBIX: 11€J0YHUCICHHBIE, BEIIECT-
BEHHbIE, CHMBOJIbHBIE, Jlornueckrue. Bersnenus. Cnoxuble ycnoBus. Lukisl ¢ yenosuem. Lukmisl mo ne-
PEMEHHOM.

O06paboTka MaHHBIX, XpaHAIUXcs B (aiinax. TexcToBeie U nBOWYHBIC (aiiiasl. DaliIoBbIe TIEPEMEHHbBIS
(paitnoBeie ykazarenu). Urenue u3 Qaiina. 3anuce B (aii.

PazOuenue 3amaun Ha monzanauu. Ilogmporpammel (mpouenypsl U ¢yHkuun). Mcnonp3oBanue craH-
JapTHON OMOJIIMOTEKH S3bIKa TPOrPaMMUPOBAHUS

3.7

PCKprI/ISI. PeKprI/IBHBIe npoucaypsl u (I)YHKI_II/II/I Hcnonw3oBanue creka M opraHu3anuu peKypCHUB-
HBIX BBI3OBOB

3.8

Yucnennple MeTonbl. TOYHOE U MPUOIMKEHHOE PeIIeHUs 3aJaud. UHCIEHHOE pelieHue yYpaBHEHHH C
MOMOIIIBI0 ToAO0pa mapameTpa. UncneHHbIe METObI PEIICHUs ypaBHEHUI: MeTo1 mepedopa, METOI Mo-
J0BUHHOTO neneHus. [IpubnmkenHoe BblUMCICHUE AJIMH KPUBBIX. Bhruncienue miomaneit puryp c mo-
MOIIbIO YUCIIEHHBIX METOJ0B (METOJ MPSIMOYTOJIbHUKOB, METOJ Tparneuuii). [louck makcumyma (MUHU-
MyMa) QYHKIUU OJHOM NMEPEMEHHOI METOA0M MOJIOBUHHOTO JIEJICHUS

3.9

O6paboTka CHMBOJIBHBIX JaHHBIX. BCTpoeHHBbIE (YHKIIUM S3bIKA MPOTPAMMHUPOBAHUS IJIsi 00pabOTKH
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CHUMBOJIBHBIX CTPOK. AJITOPUTMBI 00paOOTKH CUMBOJIBHBIX CTPOK: MOJICYET KOJIMYECTBA MOSBICHHIA CHM-
BOJIa B CTPOKE, pa30MeHNe CTPOKH Ha CJIOBA MO MPOOEIEHBIM CUMBOJIaM, MTOUCK MOJACTPOKH BHYTPH JaH-
HOW CTPOKH, 3aMeHa HaWJICHHOH MOJCTPOKH Ha JPYTyIO CTPOKY. [ 'eHepaius BcexX 0B B HEKOTOPOM ali-
daBuTe, YAOBIETBOPSIONMINX 3a/IaHHBIM orpaHudeHusM. [IpeoOpazoBanue unciaa B CHMBOJIBHYIO CTPOKY
1 o0paTHO

3.10

MaccuBsl 4 ociieI0BaTeIbHOCTH YKcenl. Borunciaenne 0000IIEHHBIX XapaKTEPUCTUK 3JIEMEHTOB MACCH-
Ba WJIM YUCIIOBOW TOCJIENOBATEIBHOCTU (CYMMBI, MPOU3BEIACHUSA, CPEIHETO apu(hMETHUECKOro, MUHH-
MaJIbHOTO ¥ MAaKCUMAaJIbHOTO 3JIEMEHTOB, KOJIMYECTBA JIEMEHTOB, YI0BJIETBOPSIOLINX 3alaHHOMY YCII0-
BUIO). JINHEWHBIN MOMCK 33JJaHHOTO 3HAYEHHS B MacCUBE. AJITOPUTMBI pabOTHI C AJIIEMEHTaMU MacCHUBa C
OJITHOKpATHBIM IIPOCMOTPOM MaccuBa. COpTUPOBKA OIHOMEPHOI0 MaccuBa. [IpocTbie MeTObI COPTUPOB-
KM (METOJ Iy3bIpbKa, METOJ BbIOOpa, cOpTUpOBKa BcTaBkaMu). CopTUpoBKa ciausiHUEM. bricTpast copTu-
poBka MaccuBa (anroput™m QuickSort). JIBonuHBIN MOUCK B OTCOPTUPOBAHHOM MAacCUBE

3.11

JIByMepHBIE MacCHUBBI (MATPHUIIbI). AJTOPUTMBI 00PaOOTKH ABYMEPHBIX MAaCCUBOB: 3alIOJHEHHUE JIBYMEp-
HOTO YHMCJIOBOT'O MAaCCHBA IO 3aJaHHBIM IIpaBUjaM, MOUCK AJIEMEHTa B JBYMEPHOM MacCHBE, BHIYHUCIIE-
HUE MaKCUMyMa (MUHUMYyMa) U CYMMBI 3JIEMEHTOB IBYMEPHOT'O MacCHBa, [epecTaHOBKa CTPOK U CTOJO-
1IOB JIBYMEPHOI'O MaccuBa

3.12

CrnoBapu (acconuaTHBHBIE MAacCHBBI, OTOOpaxkeHus). Xomi-tabmunpl. [loctpoenue andaButHO-
YaCTOTHOTO CJIOBAps AJIsl 3aJaHHOTO TEKCTa

3.13

Crexu. AHanmm3 MpaBWIBHOCTH CKOOOYHOTO BBIpaKEHHs. BhrumcieHne apuMeTH4eckoro BBIPaKECHUS,
3anucaHHoro B noctdukcHor dopme. Ouepenu. Mcnonb3oBaHue odepenu A BPEMEHHOTO XPaHEHHS
JAHHBIX

3.14

Anroputmbl Ha rpadax. [TocTpoeHre MUHUMAIBHOTO OCTOBHOTO JIpeBa B3BEIICHHOTO CBSI3HOTO HEOPH-
eHTUpoBaHHOTrO Tpada. KonnuecTBo pa3nuyHbIX MyTel MeXIy BepIIMHAMU OPUEHTUPOBAHHOTO AIlUKIIU-
yeckoro rpada. Anroputm J{edKkcTpsl

3.15

JepeBbst. Peanusanus nepeBa ¢ MOMOIIBIO CCBUIOYHBIX CTPYKTYp. [IBonuHble (OuHapHbIe) nepeBbs. [1o-
CTpOEHUE JiepeBa JUIsl 3aJaHHOTO apu(PMETHYECKOr0 BhIpakeHus. PeKypcHuBHBIE allrOpUTMBI 00X0/1a Jie-
peBa. Mcnonp3oBaHue cTeka U ouepeau Juist 00xoaa aepesa

3.16

I[I/IHaMI/I‘-IGCKOG nporpaMMHUpOBaHrUC KaK METOJ PCIICHHA 3aJjad C COXpPAaHCHUEM HNPOMCKYTOYHBIX PC-
3YJIbTATOB. 38.)13.‘11/1, pemaceMbI€ ¢ TOMOUIBIO TUHAMUYCCKOTO IMPOrpaMMHUPOBAHUA: BBIYHUCIICHHUE PECKYP-
CHBHBIX @YHKHHﬁ, moACUYCT KOJIMYECTBA BApUAaHTOB, 3a1a4Yr OIITUMHU3allN

3.17

[TonsiTe 00 0OBEKTHO-OPUEHTUPOBAHHOM ITporpaMMupoBanun. OOBEKTHI U Kiacchl. CBOWCTBAa U METO-
6l 00bekTOB. OOBEKTHO-OPHEHTUPOBAHHbIM aHanu3. Pa3paboTka mporpaMM Ha OCHOBE OOBEKTHO-
OpPUEHTUPOBAHHOTO noaxoaa. MHkancynsanus, HacaeaoBaHue, NoaIuMophu3M

HNupopmalinoHHbIE TEXHOJIOTUN

4.1

AHanu3 nanHbeix. OCHOBHBIC 33/1aUU aHAJIM3a JTAaHHBIX: MPOTHO3UPOBAHUE, KIACCHU(pUKAIIUs, KIacTepu3a-
1Ys, aHaJu3 OTKIOHEeHWH. [lociiemoBaTenbHOCTh PEIICHHs 3a/ad aHaln3a JaHHBIX: COOp MEePBUYHBIX
JAHHBIX, OYMCTKA M OIIEHKAa KauecTBa JAHHBIX, BHIOOP W (MJIHM) MOCTPOSHUE MOJENH, Mpeodpa3oBaHueE
JIAHHBIX, BU3yallM3allusl JaHHBIX, HHTEPIIPETAIus pe3yabTartoB. [Iporpammusie cpeactBa u MHTEpHET-
CEpBHUCHI 71 00pabOTKHU U MpeACTaBlIeHUs JaHHBIX. bonbiue nanneie. MammHHOe 00y4deHue

4.2

Anammnz JAaHHBIX C MOMOMIBIO JJICKTPOHHBIX TaGHI/ILI. Brruncnenue CYMMBI, CPCAHCTO apI/I(I)MeTI/I‘-ICCKOFO,
HauOoJbIero (HaMMEHBIEro) 3HA4YCHUs auana3oHa. BerauciaeHue kodPhuIMEHTa KOPPETISIUA ABYX
psioB naHHBIX. [locTpoeHne cTonbuaThIX, TUHEHUATHIX U KPYTOBBIX auarpamm. [loctpoenue rpadukoB
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¢byukuuii. [logbop nmuHUM TpeHAa, pelleHre 3aqad MporHo3upoBaHus. Pemienne 3a1ay onTUMU3ALNU C
MTOMOIIIIO AJIEKTPOHHBIX TaOIHUIY

4.3

Juckperuszanyss OIpud MaTeMaTUYECKOM MOJEIMPOBAHMM HENPEPHIBHBIX IpolieccoB. MojaennpoBaHue
JBYOKeHUs. MonenupoBanue OMOJIOrMYECKUX cucTeM. MaTeMaTHueckue MOJEId B SKOHOMUKe. Brrumc-
JUTEIbHBIE SKCIIEPUMEHTHI ¢ MojeasiMu. OOpaboTka pe3yabTaToB dKCIepUMeHTa. MeTo HauMEeHbIINX
kBagpaToB. OlLlEHKa YMCIIOBBIX MIApaMETPOB MOJEIUPYEMbIX O0BEKTOB M IpoleccoB. BoccTaHoBneHne
3aBUCUMOCTEN MO pe3ybTaTaM dKCIIEpUMEHTA

4.4

BepostHoctabie Mosienu. Metoasl MonTte-Kapno. UMurarmonnoe moaenupoBanue. CUCTEMbI MacCOBO-
ro 00CITyKUBaHUS

4.5

Tabnuunble (peNsaroOHHBIC) 06a3bl JaHHBIX. Ta0iuIla - IpeCTaBIeHUE CBEACHUI 00 OJHOTUITHBIX 00b-
exrtax. Ilose, 3amucek. Korou tabmunpel. Padorta ¢ roToBoi 0a30i JAaHHBIX. 3amoJHEHHE 0a3bl TaHHBIX.
[Towck, copTupoBKa U (GUIBTPALMsS JAHHBIX. 3alPOChl HA BBIOOPKY JAaHHBIX. 3aIpPOCHl C TTapaMeTPaMH.
Brrancnsiembie mosisi B 3arpocax.

MHoroTtabnanansie 6a3bl JaHHBIX. TUIIBI CBsA3eH MeX Ty TabnumaMu. BHemnuil kimrou. LlenoctHOCT 6a3b1
JaHHBIX. 3aIPOCHl K MHOTOTa0IMYHbBIM 0a3aM JaHHBIX

4.6

TekcroBblii mpoueccop. CpeAcTBa MOMCKAa U aBTO3aMEHBI B TEKCTOBOM Iporeccope. CTpyKTypupOBaH-
HBIC TEKCTOBBIC JOKYMEHThI. CHOCKH, ornaBieHue. [IpaBmiia MUTHPOBAHUS UCTOYHUKOB U OPOPMIICHUS
OuOIMOrpagUIECKUX CCHIIIOK

[IOKYMEHT MOAMWCAH 3NIEKTPOHHOM MOAMMCHIO

25
MYHUUUNAJIbHOE HETUMOBOE ABTOHOMHOE OBLLEOBPA30OBATEJIbHOE 03.07.26 15:06 CepTudukat 66DD9148A7705579B33D03F1B4A3D500
YYPEXXAEHME KYJIbTYPbI " TMMHA3USA "APT-3THOAA", CemeHoBa AHacTacus (MSK)
AHaTonbeBHa, npekTop

OnepaTtop 340 000 "KomnaHus "TeHzop" —




