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HomotHeHMsI K J0/KHOCTHO! LUHCTPYRIU
yuurejs nadpopmaruxu ot 19.11.2019 r.

Paznen 3 «JJomKHOCTHBIE 0GS3aHHOCTHY TOMIOJIHHATS:
3.28. Tlo yueGHOMY mpenmery «MHpopmaTuka» (Ha 6a30BOM ypoBHe):

1) BnaneHne oCHOBHBIMM MOHATHAMMY: vH(OpMays, Nepenaya, XpaHeHHe U obpabotka uHpopMaLUH,
aJIrOpUTM, MOAENb, UMPPOBOH MPOAYKT M MX HMCMOB3OBAHHE IS PELUCHHS yYEOHBIX W NPAKTUYECKUX
3ajad; YMCHWE OMepHpOBATh CAMHMLAMM H3MEPeHUs HH(DOPMALMOHHOTO O6beMa u CKOpOCTH
nepejayu JaHHbIX;

2) yMeHUe NOACHATh Ha MPUMEpPaXx Pasiuyus MEXIY MOSULIMOHHBIMHM M HEMO3ULIMOHHBIMU CHCTEMAMHU
CUHMCJICHUS; 3aMUChlBaTh M CPaBHMBATEH LeJble yucna or 0 go 1024 B Pa3MYHBIX MO3ULIMOHHEIX
CHCTEMaX CYMCIIEHUsI C OCHOBaHUAMM 2, 8, 16, BBINONHATS apUMETHYECKHE OTIePALIMY HAL HIUMH;

3) yMeHHe KOIMpOBaTL U AEKOAMPOBATE COOBIIEHHMS MO 338JJaHHBIM MpPABUIaM; IOHUMAHUE OCHOBHBIX
NMPUHLKTIOB KOAWUPOBAHMS MHDOPMALMH Pa3iIMYHOHN MPUPOIBI: TEKCTOBOI (Ha yriyOneHHOM ypoBHe: B
Pa3nnvHBIX KOAMPOBKaXx), rpaduyeckoit, ayamo;

4) BJIaICHHUE TMOHATUSIMU: BbICKa3bIBaHUE, JIOrHYecKasi onepauusi, JOTUYECKOe BBIPDA)KEHHUE, YMEHUE
3anUcChiBaTh JIOMYECKUE BBIPAXKEHHsI C HCIOJIb30BAHUEM AN3BIOHKUHWH, KOHBIOHKLIMU U OTpHLUAHUS,
ONpenensaTb UICTUHHOCTE JIOTHYECKUX Bblpa)l(eHHﬁ, €CJIM U3BECTHBI 3HAYEHUST UICTUHHOCTU BXOJAIIUX B
HEro .MepeMeHHEIX, CTPOUTH Ta6ﬂl/]lel HUCTHHHOCTHU JJIT JIOTMYECKUX Bblpa)I(CHHﬁ; 3alMcChIBaTh
JIOTHYECKHME BBIpaXKeHUs Ha U3Yy4aeMOM S3bIKEe [porpaMmMHupoOBaHusl;

5) pasBUTHE aNrOPUTMHYECKOrO MBILINEHHUS Kak HEOOXOMMOr0  yCIOBUS  MPOhECCHOHATBHOI
ACATENLHOCTH B COBPEMEHHOM OGLIECTBE; MOHUMAHHE CYLLHOCTH aJIrOPUTMAa U €ro CBOMCTBE;

6) YMEHHE COCTaBISTb, BBINOJHST BPYHHYIO M Ha KOMIIBIOTEDE HECNOXKHBIE ANTOPHTMBI IS
YNpaBieHus ucrnonnurensmn (Yepenawka, YeprexHuk); cozmasaTh u OTJIQXXMBATh MPOrpaMMEl Ha
OIIHOM M3 A3bIKOB  nporpammupoBanus  (Python, C++, Tlackanb, Java, C#, IlkonbHbli
Anroputmuueckuii S3bik), PCAIIU3YIOLINE HECNONKHEIE ANFOPUTMBI OOPAGOTKM YHCIOBBIX NaHHBIX C
HCMOJIb30BAHMEM LMKJIOB M BETBJIEHHH; yMEHHe pa3buBaTh 3aaud Ha MoA3ajayu, HCITONIB30BATH
KOHCTAHTbI, MEPEMEHHBIC W BHIPAKEHUSI Pa3TMYHBIX THUIIOB (YUCIIOBBIX, JIOTMYECKHX, CHMBOJIbHBIX);
aHaJIM3MpOBATDL NPENJIOKEHHBIH aNrOpUTM, ONpPeaeNsTh, Kakue Pe3yIbTaThl BO3MOXKHBI [PH 3a1aHHOM
MHOKECTBE MCXOAHBIX 3HAYEHUIA;

7) yMEHHE 3aIMCATL HA M3YYAEMOM SI3bIKe NpOrpaMMUpPOBaHHMs AIFOPUTMBI TIPOBEPKH AETUMOCTH
OIHOTO LeJIOro 4ucaa Ha Jpyroe, NpOBEpKH HATYPATbHOTO YHCNA Ha NPOCTOTY, BblAEIEHUS UUDp U3
HaTypajlbHOro YMCa, MOMCK MaKCMMYMOB, MUHUMYMOB, CyMMbI YUCJIOBOI TNOCJIEI0BATEBHOCTH;

8) chopMHpOBaHHOCTL NpeicTaBACHMH © HazHAYCHHMM OCHOBHBIX KOMIIOHEHTOB KOMILIOTEpA;
MCTIOJIb3OBAHUE  PasfIM4HBIX MPOrPAMMHBIX CUCTEM M CEPBHCOB KOMIIBIOTEPA, MPOrPaMMHOrO
obecreueHusi; yMeH1e COOTHOCHTE MH(OPMALIIO O XaPaKTEPHUCTHKAX MEPCOHATBHOrO KOMMBIOTEpPA C
PCLUACMBIMHU  3a/ja4aMH; MpPEACTABNEHHE OO WCTOPUM W TEeHAEHLMSX Pa3BUTHUS HMH(YOPMALMOHHBIX
TEXHOJIOTHH1, B TOM YHCIe M0GAIbHBIX CeTel; BlafeHu e YMEHHEM OPHEHTUPOBATHCS B MEPAPXUUECKO
CTPyKTYype (baiinoBoii cucremsl, paGorats ¢ (haiinosoli cucTemoit mepcoHatbHOro KOMITBIOTEpa ¢



MCrIO/Ib30BaHMEM rpaduyeckoro uHTepdeiica, a UMEHHO: CO31aBaTh, KOMMPOBATH, MEPEMELIATE,
NEPENMEHOBBIBATD, yAANATH U ADXMBUPOBATH (hakibl ¥ KATAIOrH;

9) BlajeHWe YMEHMAMM W HaBBIKAMM HCIMOJb30BAHMUS MH(OPMALIMOHHBIX U KOMMYHHKAUMOHHBIX
TEXHONIOTMH 1Sl MOMCKa, XpaHeHusl, o6paGoTku u MEpeNayy M aHanu3a pasiu4HBIX BHIOB
MH(OPMaLIMK, HABBIKAMH CO3AHHS TMYHOIO MH(OPMALIMOHHOrO MPOCTPAHCTBA; BiaACHHE YMEHUSAMH
MOJb30BAHMA LM(POBBIMU CEPBHCAMM TOCYIAPCTBEHHBIX yenyr, uudpoBBIMH 06pa3oBaTe EHEIMU
CepBUCAMH; '

10) ymenue BeiGupath crnoco6 MPEACTABICHNUS NAHHBIX B COOTBETCTBMH C MOCTaBNEHHON 3amaueil
(Tabnuupl, cxemsl, rpauku, AuarpamMMel) C KCMOJIB30BAHUEM COOTBETCTBYIOLIMX NPOrPaMMHEIX
CpencTB 06paboTKM AaHHBIX; yMEHHE bopmanuzosaTh 1 CTPYKTYPMPOBATh WH(POPMALIHMIO, HCIIOE3Ys
BJIEKTPOHHBIC TabMMUB! 4711 06paboTKH, aHANU3a U BU3yaNM3allii YUCIIOBBIX JAHHBIX, B TOM YHCIE C
BEIACICHMEM JMana3oHa TabmMUEl W YNOPSIOYMBAHHEM (copTMpOBKoﬁ) ero 3NEMEeHTOB; YMEHHE
NPUMEHATL B 3JIEKTPOHHBIX Tabnuuax (Gopmynsl s pacdeToB € HCIIOJNIB30BAHMEM BCTPOEHHBIX
byHKLWMIH, abCoMOTHOI, OTHOCHUTEJIBHON, CMELaHHOM aJpecalnm; HCIOIb30BaTh SJIEKTPOHHEIE
TaOJULIBI 1)1 YUCISHHOTO MOAEIMPOBAHHS B MPOCTEIX 3a/ja4ax U3 Pa3HbIX MPeAMETHBIX oOnacreii;

11) copmuposaHHOCTL NpeacTaienuii o cepax npodeccHoHanbHON AEATENbHOCTH, CBA3AHHBIX C
MH(OPMATHKOMN, MPOrpaMMHUpPOBAHHEM M COBPEMEHHBIMH  MH(OPMALMOHHO-KOMMYHUKALIMOHHBIMH
TOXHOJIOrUAMM, OCHOBAHHBIMM HA JOCTHIKEHHSIX Hayky U I T-oTpaciu;

12) ocpoenue u cobmogenve TpeGoBaHuii 6e30macHol BKCIUTyaTallMd TEXHUYECKHUX CpEeCTB
HH(OPMaLMOHHO-KOMMYHHKALMOHHBIX TEXHONO MMl

13) ymenue cobmonars cereBoii aTuker, 6a30Bbie HOPMBI MH(POPMALMOHHOM STUKM W MpaBa mpu
paboTe ¢ MPUIOKEHUAMH Ha JHOOBIX YCTPOHCTBaX W B ceTu MHTepHer, BHIGMpaTh Ge3omacHbie
CTPaTer1M NOBEACHHUS B CETH; ‘

14) ymenue wucnonp30BaTH Pas/MYHBIC CPEACTBA 3AIUMTEl OT BPEAOHOCHOTO pOrpaMMHOTO
obecneueHus, ymeHue obecrnevymBaTh JM4HYIO G€30MacHOCTh MPU MCMONB30BAHUU pecypcoB ceTu
WurepHeT, B TOM uncie ymenue 3allMIAaTE NEPCOHANBHYIO HHOPMALMIO. OT HECaHKLUMOHUPOBAHHOIO
AOCTyma 1 ero MoCNEeACTBUM (pasrialleHus, MNOAMEHSI, YTpaTbl NaHHBIX) C YYETOM OCHOBHBIX
TEXHOJIOrMYECKHMX U COLMANIBLHO-TICHXO0JIOTMYECKHX ACNIEKTOB MCMOb30BAHMS CETH MHuTtepHer (cereBas
aHOHMMHOCTb, LM(POBOI Clel, ayTeHTHYHOCTD CyOBEKTOB M PECYPCOB, OMACHOCTH BPEIOHOCHOIO
KOJa);

15) ymenme pacnosnapath monsiTku M NpEeAYNpeXKAaTL BOBICYEHUE CEOSl M OKPYKAIOWMX B
ACCTPYKTUBHBIC ¥ KpUMUHANbHBIE (BOPMBI CETEBOH aKTMBHOCTM (B TOM 4HClie KUOepOyLIUHT,
bumnr),

3.29. Ilo yuebHomy npeamery «HMudopmaruka» (Ha yriy6neHHoMm YPOBHE):

1) cBoGoaHOe BiiageHHE OCHOBHBIMM MOHSITHUSMHU: uHpOpMaLKs, Mepesaya, XpaHeHHe u obpabotka
MHOpPMaLMK, aIrOpHTM, MOZEIs, MONCIMPOBAHUE M WX MCIIONB30BaHME AN PELUEHHS YYeOGHBIX U
MPaKTUIECKUX 3a7ay; yMEHHEe CBOGOJHO OMNEPUPOBATH EAMHULAMU U3MepeHHs: MH(POPMALIMOHHOTO
00bema 1 CKOPOCTH MepeayH JaHHBIX;

2) [TOHMUMAaHHE pa3nUyuus MEXIY MO3UUMOHHBIMU U HETMO3ULIMOHHBIMHU CHUCTEMaMHU CUMCIICHUS YMEHHE

3anucatb, CpaBHUTH U [IPOU3BECTHU apl/l(l)MeTl/ILleCKHe One€pauuu Haj LEJbIMHU YUCTIaMU B IMO3ULIMOHHEIX
CHUCTEMAX CUMCIIEHUS;

3) yMeHue KOAMPOBATL M NEKOAMPOBATH COOBLICHNMS MO 3a[laHHbIM NpaBUJIaM; NMOHUMAHUE OCHOBHEIX
MPUHLMIOB KOAMPOBaHWS MH(bOPMaLKMK Pa3sTUYHON NPUPOABI: YMCIOBOMN, TEKCTOBOI (B pasnuyHbIX
COBPEMEHHBIX KOANPOBKAX), rpahnueckoii (B pacTPOBOM M BEKTOPHOM NPEACTaBNEHNH), aYIHO;



4) CBO6OILHO€ OINEPUPOBAHUE TMNOHITHUSIMU: BBICKa3bIBAHUE, JIOrHYEeCcKast onepanusi, JOruyeckoe
BLIPA’XKEHUE; YMEHHME 3arnuchiBaTh JIOTHYECKHUE BBIPAXKEHUS C HUCIOJIb30BaAHUEM AHU3BIOHKU MU,
KOHBHOHKUMWH, OTpULIAHMS, UMIITMKaLUWUU U SKBHUBAJICHTHOCTH, ONpPEnEesITh UCTUHHOCTE JIOTUYECKUX
BbIPAXKEHUH, €CIIH U3BECTHEI 3Ha4Y€HUSA UCTHHHOCTH BXOISLUMX B HErO [ICPEMEHHBIX, CTPOUTEH T&6J‘[HLU>I
HCTUHHOCTH [JIA JIOTUYECKHUX Bblpa)l(eHHﬁ, BOCCTaHaBJIMBATL JIOTMYECKHE BBIPpAXXEHHS IO Ta6III/IL[C
HCTHHHOCTH, 3aITUCHIBATh JIOTUYECKHUE BBIPA)KEHHSI Ha U3YYaEMOM SI3BIKE [IpOorpaMMHUpOBaHMUSI;

5) BlajieHNe TEPMUHOIOTHEH, CBA3aHHOMN ¢ rpacamu (BepiinHa, pebpo, myTs, NIMHA pebpa u nyTu) n
ACPEBBAMH  (KOPEHb, IIUCT, BBICOTA JepeBa); YMEHHE HCMoNb30BaTh rpadsl U JEpeBbst [is
MOACJIMPOBAHHA CHCTEM CETEBOH W MEPAPXMUECKOH CTPYKTYpbI; yMEHHE HaXOAMTh KpaT4yaHIUMK MyTh
B 3aJlaHHOM rpade;

6) HamMYMe  pPA3BUTOrO  ANTOPUTMHYECKOTO  MbILLICHMS KaK  HeOOXOAMMOro  ycoBus
Npo(heCCHOHABHOM AEATENbHOCTH B COBPEMEHHOM 0OLUECTBE; CBOGOAHOE ONEPUPOBAHKE MOHATHIMH
(HCMONHUTENIBY, «aJrOPUTMY, «NPOrpamMMay, MOHMMAHHE pa3HULI MEeXJIy yMoTpeblieHHeM 3THX
TEPMHUHOB B OOBIACHHOH peuM M B MH(OPMATHKE; yMeHHe BBIOMpATh MOIXOASIIMH aNropuT™ st
pelienus 3anaqu; -

7) cBOGOAHOE OMEPUPOBAHKME MOHATHSIMH: EpEMEHHas, TUN NAaHHBIX, ONepalus NPUCBAUBAHMS,
apUQMETHYECKHE U JTOTHYECKUE OTIEpALH, BKIFOYAs Onepauuy LEJOYUCIEHHOIO AEIEHMs. U 0CTATKa
OT ACJCHHSA; YyMEHHE CO31aBaTh MPOTPaMMElI HA COBPEMEHHOM SI3BIKE NpOrpaMMHUpPOBaHHUS 00LIEro
HasHaueHus: Python, C++ (JAVA, C#), peanusyroImKe anropuTMbl 0OpaOOTKH YUCTOBBIX NAHHBIX C
MCMONb30BAHMEM BETBIECHHH, LIMKIIOB CO CYETYMKOM, LIMKIIOB C YCIOBUAMHY, NOANpPOrpamM (aaropUTMEI
MPOBEPKH N€TMMOCTH OZJHOTO LIENIOr0 YMcNa Ha APYroe, MpOBepKH HaTypaabHOTO YMC/Ia Ha MPOCTOTY,
Pa3/IOKEHME HA MpPOCTBIE COMHOXHTENM, BbIACICHHE LUpP K3 HaTypanbHOr0 4YMCIa, MOUCK
MaKCUMyMOB, MWHHUMYMOB, CYMMbl YMCJOBOM MOCIENOBATENBHOCTH M T..); BIaJCHUE TEXHHKOM
OTJIALKK U BBIMONHEHMS MOy YEHHOHN NPOrpaMMBl B MCTIONB3YeMOM cpene pazpaboTku;

8) YMEHHE COCTaBIIATH Mporpammbl s PCLICHHUs THUMNOBLIX 33734 OOpPabOTKH MACCUBOB NAHHBIX:
HHCJIOBbIX MACCHBOB, MaTPHL], CTPOK (APYTrHX KOJIEKLMH); YMEHHE 3aMUCHIBATE [POCTEIE AJITOPUTMBI
COPTHPOBKM MACCHBOB HA H3Y4aeMOM SI3bIKE MPOrPaMMMPOBAHMS; YMEHHE HCIIOIb30BATH IpOCTEIE
TMpHEMBI  AMHAMUYECKOro NpOrpaMMHPOBaHKs, GMHAPHOTO MOMCKA, COCTABISTH M p€eannu3oBbIBAT
HECJI03KHbIC PEKYPCHBHBIEC aJITOPUTMBI;

9) chOpMHUPOBAHHOCTb MPEACTABNEHNH O HA3HAYEHHH OCHOBHEIX KOMIMOHEHTOB KOMITBIOTEPA; YMEHHUE
COOTHOCHTb MH(YOPMALIMIO O XaPAKTEPUCTUKAX NEPCOHATBHOrO KOMIIBIOTEPA C pelIaeMbIMHU 3a1a4aMu;
NMPEACTABIEHHE 00 MCTOPMM M TEHIECHUMAX PA3BHUTHSA MH(OPMALMOHHBIX TEXHONOTHiA, B TOM YHCIe
r100abHbIX CeTell; BlaaeHHe yMeHHeM OPHEHTHPOBATLCS B MEpapXMYECKOM CTpyKType daiinooit
CHCTeMBI, paboTaTh ¢ (halinoBoi chcTeMOl nepcoHaTLHOro KOMIIBIOTepa U 06aYHBIMH XpaHHIHILAMU
¢ HWCnonb3oBaHueM  rpaduyeckoro  mHTepdeiica:  cosgaBath, KOMUpOBaTh,  MEpEeMEIATh,
NCPEMMEHOBbIBATD, YANATb 1 aDXUBUPOBAT (Hailnbl M KaTaiory;

10) ceoGomHoe BnajeHMe yMeHMAMHM UM HaBBIKAMMU WCMOJIb30BaHUA MHPOPMAUMOHHBIX U
KOMMYHUKALMOHHBIX TEXHONOrMA AJisl NOMCKA, XpaHeHWs, o6paGoTku wu nepefayn v aHanusa
PasiUYHEIX BMIOB WH(MOPMALMK, HABHIKAMHM CO3JAHMS JIMYHOIO MH(OPMALIMOHHOTO MPOCTPAHCTBA;
BIIAJCAME YMCHHUAMM TONb30BAHMS LU(PPOBBIMH CEPBUCAMH TOCYNAPCTBEHHBIX yenyr, nudpoBsiMu
00pa3zoBaTeIbHBIMHU CepBUCAMU;

11) ymenue Beibupats crioco6 MPEACTABICHNUS NAHHBIX B COOTBETCTBMM C IMOCTABICHHOM 3amayeii
(Tabmuupl, cxembl, rpaduiy, AMArpamMMBel) C HCIOJB30OBAHMEM COOTBETCTBYIOLHX NPOrpaMMHBIX
CpeAcTB  00paboTKM NaHHBIX; yMeHHe opmanuzoBath M CTPYKTYpHpOBaTh UHpOpMaLHIO,
MCTIOJIE30BATD 3IEKTPOHHEIC TaOAMUBI 41151 06pabOTKH, aHATM3a U BU3yaJIM3aLMH YUCIIOBHIX JaHHEIX, B
TOM 4HMCIIE C BBINENEHMEM [HManasoHa TaONMLBI U YNOPSLOYMBAHHEM 6ro BJIEMEHTOB; YMEHME
MPUMEHATE B SNEKTPOHHEIX Tabnuuax (opMyssl IS PacueToB ¢ MCMONB3OBAHHEM BCTPOEHHBIX
(yHkumit ¢ ucnonesopanuem abCOJIFOTHOM, OTHOCHTENBHOMN, CMeIIaHHO afpecalyt; UCTONb30BATh



SJIEKTPOHHBbIE Ta6J'll/lL[bl AJIsT YUCJIIEHHOI0 MOIEIUPOBAHNSI B HECJIOXKHBIX 3ajlad4ax M3 pasHbIX

NPEAMETHBIX 06HaCTeﬁ; OLEHHUBAThL AaJEeKBATHOCTH MOJIENU MozenupyemMomy O6T>CKTy U LeJIsiM
MOAEIHUPOBAaHHUS;

12) chopmupoBaHHOCTb NpencTaBienuit o chepax npodeccHoHanbHON NeATeNbHOCTH, CBI3AHHBIX ©
MH(OPMATHKOMN, NPOrpaMMHUpPOBAHHEM U COBPEMEHHBIMH  HH(DOPMALIMOHHO-KOMMY HUKALIHOHHBIMHU
TEXHOJIOTMAMH, OCHOBAHHBIMM Ha JOCTWXKEHUsIX Hayku u I T-oTpaciu;

13) ocsoenne u cobmonenne TpeGoBanuii 6e30maACHOMN OKCMJTyaTalMd TEXHUYECKUX CPENCTB
MH(OPMALHOHHO-KOMMY HUKaLUOHHBIX TEXHOJIOTHIL;

14) ymenune cobmonats ceTeBoii sTHKeT, 6a30BbBIC HOPMEI MH(QOPMALMOHHON STHKM W NpaBa MpH
paboTe ¢ MPUIONKEHUAMH Ha JHOBBIX YeTpolicTBax W B ceTd MHTepHeT, BeIGMpaTh GezomacHsie
CTPaTEery NOBENCHUS B CETH; '

15) ymenue wucrnons3oBaTh paznuuHbIe CpelCTBa 3alUMTEl OT BPENOHOCHONO MpPOrpPaMMHOIO
obecrieyeHus, yMeHHe oGecreunBaTh NIMYHYIO G€30MacCHOCTh NMPH MCIOIB30BAHUH pecypcoB cetu
WHTepHer, B TOM uucie ymMeHue 3ammmars MEpPCOHANBHYIO MHPOPMALMIO OT HECAHKIMOHHPOBAHHOIO
AOCTYNa M ero nociAeAcTBUH (pasrialueHMs, MOAMEHbI, YTPaThl JaHHBIX) C YYETOM OCHOBHAIX
TEXHOJIOrMYECKUX M COLMAIbHO-TICUXOIOTMUYECKMX aCMEKTOB MCMONb30BAHUS CETH HMHTtepHer (cetepas
aHOHMMHOCTb, LM(POBOH Cllen, ayTeHTHYHOCTb CyGBEKTOB M peCypcoB, OMacHOCTb BPEAOHOCHOTO
KOJa); YMEHHE pAaclO3HABATh MOMBITKU M NpeiynpexaaTe BOBJIEYEHUE CeOs M OKPYXAIoIHX B
ACCTPYKTHBHBIC ¥ KPHMHHANBHEIE (POPMBI CETEBOM aKTMBHOCTH (B TOM 4HCie K16epOyInHr,
bumnr),



