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MNOSCHUTEJBbHAS 3AIINCKA
Pabouas nporpamma mo napopmaTike 11t ooygaromuxcst 10-11 xmaccoB MOY rumuazum Nel3 pa3zpaboTaHa B COOTBETCTBUU C JOKYMEHTAMH
OdenepanbHbIM 3aK0HOM Poccutickoit @epepanmu ot 29.12.2012r Ne 273- @3 «O6 obpazosanuu B Poccuiickoit denmeparumy (¢ m3amenenusmu ot 14.07.2022 1);

e mpukazom MunuctepcrBa mpocsemnieans PO ot 12 asrycra 2022 1. Ne 732 «O BHeceHNH H3MEHEHUH B (eiepalibHBIN TOCYIapCTBEHHBIA 00pa30BaTeIbHBIN CTaHIAPT
cpemHero odmero oopasoBaHms, YTBEPKACHHBIN Mpuka3oM MuH#CcTepcTBa 00pa3oBanus U Hayku Poccuniickoit @eneparun ot 17 mas 2012 r. No 413»;

e mpuka3zoM Munuctepcta mpocsemienne Poccuiickoit @enepatmu ot 1 deBpans 2024 1. Ne 62 «O BHeceHUH M3MEHEHHMH B HEKOTOpBIC MPHKa3bl MHUHUCTEPCTBA
npocBemienns: Poccuiickoit Penepanun, kacarommecs: (eaepaibHbIX 00pa3oBaTeNbHBIX MPOrpaMM OCHOBHOTO 0OLIero o0pa3oBaHHs M CpeAHEro oOIiero
00pa3oBaHMsI;

o  @enepanpHON 00pa30BaTEIBHOM MPOTPAMMOI CpeTHEro o0IIero 00pa3oBaHus, YTBEPKASHHOH mpruka3oM Munmpocsemenns Poccun ot 18.05.2023 r. Ne 371;

e npukazoM MunuctepctBa npocseuieHust Poccuiickoit @enepaunu ot 01.02.2024 Ne62 «O BHECEHHMM H3MEHEHHH B HEKOTOpbIE MpUKa3bl MUHHCTEpCTBa
npocsemierns Poccniickoit deneparun, kacatronecs (henepaibHbx odpasosarenbHbix mporpamm OO0 u COOw;

e mpukazom Munmnpocsemenus Poccuu ot 19.03.2024 No 171 «O BHeceHMHM W3MEHEHUN B HEKOTOpBIE MHpuKazbkl MuHHCTEpCTBA MpocBerieHus Poccuiickoit
denepanuu, kacawmuecs (eaepaibHbBIX 00pa30BaTENbHBIX MPOTPaMM HaudalbHOTO OOIIEro oOpa3oBaHMs, OCHOBHOT'O OOIIEro oOpa30oBaHMS M CPEIHEro OOIIero
oOpaszoBanus» (3apeructpupoano B Muntocte Poccuu 11.04.2024 Ne 77830);

e npukazoM MuHucrepctBa npocsewieHus Poccuiickoit @epepannu ot 09.10.2024 No 704 «O BHeceHHMHM H3MEHEHUM B HEKOTOpbIE MpUKa3bl MUHHUCTEpCTBa
mpocsemierns Poccuiickoit ®denepanuu, Kacaromipecs ¢eaepalbHBIX 00pa30BaTENbHBIX MPOrpaMM HAYalFHOTO OOMIEro OO0pa3oBaHUS, OCHOBHOTO OOIIETo
00pa30BaHUs U CPEIAHEr0 00IIEro 00pa3oBaHMS;

e  CaHHTapHO-3ITUIEMHUOJIOTMYCCKUMH TPEOOBAHUSIMH K YCIOBHSM M OpraHM3alu oOydeHus B 00mieoOpa3oBaTenbHBIX yupexaeHusax 1.2.3685-21 «['uruennueckue
HOPMAaTHBBI U TPeOOBaHUsI K 00ecIiedyeHnIo 0€30IacHOCTH U (MIiIK) OE3BPEHOCTH JIJIsl YelloBeKa (hakTOpOB
cpeabl obuTanus» (YTBEpKICHBI IOCTAHOBIEHHEM [ TaBHOTO rocy1apCTBEHHOTO CaHUTapHOTo Bpayda ot 28 siHBaps 2021 1. Ne 2);

® [IOCTaHOBJIEHHEM | J1aBHOTO rocyJapcTBEHHOIr0 caHuTapHoro Bpauya Poccuiickoit @enepanun ot 28 centsiOps 2020 r. Ne 28 «O0 yTBep>KAEHUN CAaHUTAPHBIX MPABUI
CII 2.4.3648-20 «CaHUTapHO-3THUIEMHUOIIOTHYECKIE TPEOOBAaHUS K OpraHM3alHsIM BOCHHUTAHUS W OOYYEHUS, OTIbIXa M O3[OPOBICHHUS JETEH U MOJOISKI»
(3apeructpupoBano B Muntocte Poccun 18.12.2020r. Ne61573);

e OcHOBHOI 00pa3oBaTEIbHOM MPOrpaMMBbl cpeaHero oduiero oopazoBanus MOVY ['mvuazuu Ne 13;

e VYcrasoM MOY I'umuazuu Ne 13.

HEJU 1 OCOBEHHOCTHU U3YYEHUS YUYEBHOI'O IPEJIMETA « HHPOPMATHUKA» (10-11 KJIACCBHI)

Kypc uHbopmaTukn Ha ypoOBHE CpEAHEro oOmero o0pa3oBaHHWs SIBISETCS 3aBEPUIAIONIMM 3TAllOM HENPEPHIBHOM IMOJrOTOBKM OOydaromuxcs B 00JacTu
nH(pOPMaTHKN U WHPOPMAITMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJIOTHUH, OH OMHpAETCS Ha COJAepiKaHue Kypca MH(POPMATHKH YPOBHS OCHOBHOTO 00IEro oOpa3oBaHHs U
OTIBIT IOCTOSTHHOTO MTPUMEHEHHUSI HH()OPMAMOHHO-KOMMYHHKALMOHHBIX TEXHOJIOTUH, AT TEOPETHUECKOE OCMBICIICHHE, HHTEPIPETalnIo 1 0000IIEHHE ATOTO OTbITA.

B coneprkannm yaeOHoro npenmvera «HpopmMaTHKay BRIIEISIOTCS YETHIPE TEMATUYECKUX pa3jiena.

Paznen «{udpoBas rpaMOTHOCTB» OXBATHIBAET BOIPOCH YCTPOWCTBA KOMITBIOTEPOB U APYTUX JIEMEHTOB ITU(PPOBOTO OKPYKEHUS, BKIIOYast KOMITbIOTEPHBIE CETH,
HCTIOJIb30BaHKE CPE/ICTB ONEPAllMOHHOM CUCTEeMBI, paboTy B ceTr MIHTEpHET 1 HCIIOIb30BaHNE HHTEPHET-CEPBUCOB, HHPOPMALIMOHHYIO O€30I1aCHOCTb.

Paznen «Teopernueckne OCHOBBI MH(POPMATHKH» BKIIOYAET B ceOs MOHATUHHBIN anmapaT WHPOPMATHKH, BONPOCHI KOIUPOBAHUS MHPOPMALUH, M3MEPEHHS
MH(OPMAITMOHHOTO 00bEMA TAHHBIX, OCHOBBI aJTre0phl JOTHKN ¥ KOMITBIOTEPHOTO MOAEITUPOBAHUS.

Paznen «AnropuTMbel M MPOrpaMMUpPOBAHME)» HANPABICH HAa Pa3BUTHE aJrOPUTMUYECKOTO MBIIUICHUS, pa3padOTKy ajiropuTMOB, (OPMHUpPOBAHHE HABBIKOB
peanu3anyy IporpaMM Ha BEIOPAHHOM SI3bIKE TPOrPAMMHUPOBAHUS BICOKOTO YPOBHSI.



Paznen «HpopmarioHHbIE TEXHOJOTHUY» OXBAThIBAET BOMPOCH MPUMEHEHHUS WH(OPMAIMOHHBIX TEXHOJOTHH, PEaIM30BaHHBIX B IMPHKIIAHBIX MPOTPAMMHBIX
MPOJYKTax W MHTEPHET-CEPBUCAX, B TOM YHCIE MPH PEIISHUN 3a]a9 aHalu3a JaHHBIX, UCTIOJIh30BaHMe 0a3 JAHHBIX M AJIEKTPOHHBIX TAOJHII JJIS PEIICHUS TPUKIITHBIX
3aad.

PesynpTarel 6a30Boro ypoBHsl U3y4eHus: yueOHoro npeamera «MHPOpMaTHKa» OPHEHTHPOBAHBI B TIEPBYIO OoUepeab Ha OOLIYI0 (YHKIHMOHAIBHYIO TPAMOTHOCTD,
MOJTydYeHNe KOMITETEHTHOCTE! ISl TIOBCETHEBHOMN KM3HM U 00IIero pa3BuTHs. OHU BKIIOYAIOT B CEOS:

MMOHUMaHHUE TIPEAMETa, KITFOUEBhIX BOIIPOCOB M OCHOBHBIX COCTABJISIONIAX 3JIE€MEHTOB H3y4aeMOl MpeMeTHONH 0071acTH;

yMEHHE pelaTh THIOBbIE MPAKTUYECKUE 3a/1a4H, XapaKTepHbIE IS UCTIONB30BAHUS METOJJOB U MHCTPYMEHTAPHS JaHHOW MPEIMETHOH 001acTH;

0CO3HAaHUE PaMOK M3y4aeMol PeIMETHOM 001aCTH, OTPaHMYEHHOCTH METOJJ0B U HHCTPYMEHTOB, TUIIMYHBIX CBSI3€H C IPYTUMH 00JaCTsIMH 3HAHHS.

OcHoBHas 11enb n3ydeHus: yuebnoro npeamera «MuapopmaTtrnka» Ha 6a30BOM ypOBHE JUIS YPOBHS CPEAHETO OOIIEro 0Opa3oBaHUs — oOecredeHrne AaTbHEeHIIero
pa3BuTusl WH(GOPMAITMOHHBIX KOMIIETEHIINH BBIMYCKHHKA, €r0 TOTOBHOCTH K JKM3HHM B YCJIOBHSX Pa3BUBAIONIETOCSH WH(POPMAIIMOHHOTO OOIIECTBAa M BO3paCTAOIIEH
KOHKYPCHIIMH Ha phIHKE TpyAa. B cBsi3u ¢ 3TuM n3yuenue napopmatike B 10 — 11 kmaccax J0KHO 00€CIIEUUTD:

c(hOpMUPOBAHHOCTH MPEACTABICHHUH O POJIM HH(POPMATHKH, HHPOPMAIIMOHHBIX 1 KOMMYHUKAITMOHHBIX TEXHOJIOTHH B COBPEMEHHOM OOIIECTBE;

c(hOpMHUPOBAHHOCTH OCHOB JIOTHYECKOTO ¥ aJITOPUTMHYECKOTO MBIIILIICHIS,

C(i)OpMI/IpOBaHHOCTB yMCHHfI pa3inyaTtb (I)aKTBI " OLICHKH, CPaBHHUBATH OLCHOYHBLIC BBLIBOJbI, BUAETH UX CBA3b C KPUTCPUSAMU OUCHHUBAHUSA U CBA3b KPUTCPHUCB C
OIpeIeAEHHON CUCTEMOM IICHHOCTEH, IPOBEPSITh HAa JIOCTOBEPHOCTh U 000011aTh HH(POPMAIIHIO;

c(hOpMHUPOBAHHOCTH TIPEJICTABICHNN O BIUSHUHA WH()OPMAIMOHHBIX TEXHOJOTHI Ha KM3Hb YeIOBEKa B OOIIECTBE, MOHMMAaHUE COIHMAIBHOTO, SKOHOMHYECKOTO,
MOJUTUYECKOT0, KyJIbTYPHOTO, IOPUANIECKOTO, IPUPOIHOTO, IPTOHOMUIECKOTO, MEIUIIMHCKOT0 U (PH3HOIOTHYECKOTO KOHTEKCTOB MH()OPMAIIMOHHBIX TEXHOJIOTHIA;

MPUHATHUEC NPABOBBIX U 3TUYCCKUX aCIICKTOB I/IH(bOpMaHI/IOHHI)IX TCXHOHOFHﬁ, OCO3HAaHUEC OTBCTCTBECHHOCTH J'HOI{CI\/'I, BOBJICUEHHBIX B CO3JJaHUC U HCIIOJIB30BAaHNUEC
MH(OPMAITMOHHBIX CHCTEM, PAaCIPOCTPaHEHHE HH(POPMAIIHH;

CO3/IaHME YCIIOBUM ISl Pa3BUTHS HABBIKOB y4eOHOW, MPOEKTHOW, HAYyYHO-MCCIIEJIOBATENHCKOW M TBOPYECKOW JEATEIBHOCTH, MOTHBAIMMA OOYYAOIIUXCS K
CaMOpPa3BHUTHIO.

MECTO YUYEBHOTI'O ITIPEJIMETA «<MH®OPMATUKA» B YHEBHOM IIJIAHE
B cootBerctBHM ¢ DenepaabHBIM TOCYAapCTBEHHBIM 00pa30BaTeIbHBIM CTAaHAAPTOM OCHOBHOTO 0O0IIero o0pa3oBaHus MH(DOpPMATHKA SIBJISETCS 00sI3aTCIIbHBIM
MPeMETOM Ha JJAHHOM ypOBHE 00pa3oBaHUsI.
Ha n3yuenue nadopmatuku (0a30BbIii ypoBeHb) oTBoAMUTCs 68 acoB: B 10 kiacce — 34 ywaca (1 yac B Hezenmo), B 11 kiacce — 34 gaca (1 yac B Hesiedro).

MNJIAHUPYEMBIE PE3YJbTATBI OCBOEHUS YYEBHOI'O NIPEJMETA «MH®OPMATUKA»
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHMA

JIMMHOCTHBIE PE3YJIbTATDI

JInaHOCTHBIE pe3ynabTaThl OTPAXKAIOT TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIMIMXCS PYKOBOJCTBOBATHCA C(OPMHUPOBAHHON BHYTPEHHEH MO3UIMENH JINYHOCTH,
CHCTEMOH LIEHHOCTHBIX OpPHEHTALMH, MO3UTHBHBIX BHYTPEHHHMX YOEXKIEHHH, COOTBETCTBYIOUIMX TPAaJUIMOHHBIM IIEHHOCTSIM POCCHHCKOIO OOIIECTBA, paclIMpeHHe
YKU3HEHHOI'O OIbITa W OIBITA AEATEIILHOCTH B NPOLECCE pPeau3alldd CPeACTBAMH y4yeOHOro IMpeaMeTa OCHOBHBIX HampaBlIeHHH BOCIUTATEIBHOM AesTeNnbHOCTH. B
pesynbTare n3ydeHust ”HGOPMATHUKH Ha yPOBHE CpeTHEro o01iero oopazoBanust y o0ydaromerocst OyayT chOpMHUPOBAHbI CIEAYIONINE INYHOCTHBIC PE3YJIbTATHI:

1) rpasKIaHCKOro BOCIUTAHUS:

OCO3HAHUE CBOMX KOHCTHTYLIMOHHBIX MpPaB M 00S3aHHOCTEH, YBa)KEHHE 3aKOHA U MPABOIOPSIKA, COOJIOACHUE OCHOBOIOJATAIOMIMX HOPM HH(OPMALMOHHOTO
npaBa ¥ HHPOPMALTMOHHON 0€3011aCHOCTH;

TOTOBHOCTB IMPOTHUBOCTOATE MACOJIOTMN SKCTPEMU3MA, HALTMOHAJIM3MA, KCCHO(i)O6I/II/I, JUCKPpUMHUHAIIUU 110 COLMAJIBHBIM, PEJINTUO3HBIM, PACOBBIM, HAITMOHAJIbHBIM
MIPU3HAKAM B BUPTYaJIbHOM IIPOCTPAHCTBE;



2) IaTPUOTHYECKOT0 BOCITUTAHMS:

LIEHHOCTHOE OTHOLICHUE K HCTOPUYECKOMY HAcJeIuI0, JOCTIKEHUAM Poccun B HayKke, HCKyCCTBE, TEXHOJIOTHUAX, IOHUMAHNE 3HAYCHNSI MH()OPMATUKK KaK HAyKU B
KHU3HH COBPEMEHHOI'0 00II1EeCTBa;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS

c(OpMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMS, 3TUUECKOTO IIOBEACHUS;

CIIOCOOHOCTH OLIEHUBATH CUTYaLUIO W IPUHUMATh OCO3HAHHBIC PEILEHUs], OPUEHTUPYACh HA MOpPaJIbHO-HPABCTBEHHBIE HOPMbI M LIEHHOCTH, B TOM UHUCIIE B CETH
WHurepHer;

4) 3¢TEeTHYECKOr0 BOCIIMTAHMA:

3CTETUUYECKOE OTHOLIEHUE K MUPY, BKJIIOUYasi 3CTETUKY HAYYHOT'O U TEXHUYECKOTO TBOPUECTBA;

CIOCOOHOCTH BOCIIPUHUMATD Pa3IMYHbIC BUIbI HCKYCCTBA, B TOM YMCJIE OCHOBAaHHbIC HA MCIOIb30BAHMH HH(POPMALIMOHHBIX TEXHOJIOTHI;

5) ¢pu3nyecKkoro BOCIIMTAHUS

c(hOpMHUPOBAHHOCTH 3/IOPOBOTO U OE30MMaCHOTO 00pasa KU3HU, OTBETCTBEHHOTO OTHOIIIEHHUS K CBOEMY 3/I0pPOBBIO, B TOM UHCIIE U 32 CUET COOINFO/ICHNUS TPeOOBaHUN
0e30nacHOM HKCIITyaTalluy CPEACTB HHPOPMALIMOHHBIX 1 KOMMYHHKALIMOHHBIX TEXHOJIOT U]

6) TPy10BOr0 BOCTIUTAHMS:

TOTOBHOCTh K aKTHBHOM JACATCIIbHOCTHU TEXHOJIOTHYECKON U COHHaJ’IBHOﬁ HaIlpaBJICHHOCTH, CHOCO6HOCTI) WHULMUPOBATL, INIAHUPOBATHL W CaMOCTOATCIBHO
BBIMOJIHATD TaKyIO JEATEIbHOCTD;

uHTEpeC K cepam npodeccHoHaTbHON AeITeNFHOCTH, CBA3aHHBIM ¢ HH(POPMATHKOH, TPOrpaMMHUPOBAHHEM U HH(POPMALMOHHBIMHU TEXHOJIOTUSIMH, OCHOBAHHBIMH
Ha JOCTIKEHHUAX WHPOPMATHKH W HAyYHO-TEXHUYECKOTO IMporpecca, yMEHHE COBEpIIaTh OCO3HAHHBIM BhIOOp Oyaylied mpodeccuu W pealm30oBbIBATh COOCTBEHHBIC
KU3HCHHbBIC IJIaHbI;

TOTOBHOCTB M CLIOCOOHOCTb K 00pa30BaHUIO M CaMOOOPa30BAHUIO HA MPOTSHKEHUH BCEH JKU3HM;

7) IKOJIOTHYECKOT0 BOCITUTAHMSI:

OCO3HaHHUE TI00aTBHOTO XapakTepa KOJOTMIECKUX MPOOJIEM H MyTel UX PELICHUs], B TOM YHUCIIE C YIETOM BO3MOXHOCTEH MHPOPMALIMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHI;

8) HeHHOCTH HAYYHOT0 TO3HAHHUS:

c(OPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BHTHSI WH(POPMATUKH, JOCTHKCHUSM HAYYHO-TEXHHYECKOTO Mporpecca u
OOIIECTBEHHON NPAKTHKH, 32 CUET MOHMMAHHS POJM HMH(OPMALMOHHBIX PEecypcoB, MH(POPMAMOHHBIX NPOLECCOB M HWH(POPMALUOHHBIX TEXHOJOTUH B YCIOBHSX
UQpoBoi TpaHchopMaIIUK MHOTHX cep KU3HH COBPEMEHHOTO 00IIeCTBa;

OCO3HaHUC ICHHOCTU Hay‘IHOﬁ JACATCIIBHOCTH, TOTOBHOCTH OCYHICCTBJIATD IIPOCKTHYIO U UCCICA0BATCIILCKYIO ACATCIbHOCTD HHANBUAYAJILHO U B I'PYIIIIC.

B mpouecce gOCTHKEHUS JIMYHOCTHBIX PE3yJIbTATOB OCBOEHHSI NMPOrpaMMbl 110 MH(YOPMATHKE y O0YYaIOLIMXCSI COBEPLICHCTBYETCSl SMOLMOHAIBHBIN MHTEIJICKT,
MPeoNaralouuii cOPMUPOBAHHOCTS!

CaMOperyJIMpoBaHusl, BKIFOYAIOIIEr0 CAMOKOHTPOJIb, YMEHHE MPHHUMATh OTBETCTBEHHOCTh 32 CBOE MOBEJIEHHE, CIIOCOOHOCTD aJanTHPOBATHCS K AMOIMOHATEHBIM
W3MEHEHUSIM U TPOSIBISITH THOKOCTH, OBITH OTKPBITBHIM HOBOMY;

BHYTPEHHEH MOTHBAlLMH, BKJIIOYAIOMIEH CTpEeMJIEHHE K JOCTIKEHMIO IIeJIM M YCHeXy, ONTHMHU3M, MHULIUATHBHOCTb, YMEHHE JIEHCTBOBATH MCXOJS W3 CBOUX
BO3MOKHOCTEH;

OMIIaTHUH, BKHIO‘IaIOHIefI CIOCOOHOCTH OHMMATH OMOIIMOHAJIBHOC COCTOAHUE APYTIUX, YUUTBIBATHL €0 IPHU OCYIIECTBJICHHU KOMMYHHUKAIIUH, CHOCO6HOCTB K
COYYBCTBHIO U COTICPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIFOUAIOIINX CIOCOOHOCTD BBICTPAUBATh OTHOLICHHUS C JPYTUMH JIIOJIbMH, 3a00THTHCS, IPOSIBIISITS HMHTEPEC U pa3peliaTh KOHQIUKTHL



METANPEJIMETHBIE PE3YJIbTATbBI

B pesynprare m3yueHuss wHGOPMATHKH Ha YpPOBHE CpeIHEro obmiero odpaszoBaHust y oOydaromierocst OyayT chOpMHUPOBaHBI METalpeAMETHBIC pPe3ybTaThl,
OTpaXEHHBbIC B YHHBEPCAIbHBIX yUCOHBIX JICHCTBHAX, & UMCHHO: TI03HABATEIbHBIC YHUBEPCAIbHBIC YUeOHbIC JEHCTBUSI, KOMMYHUKATHBHBIC YHUBEPCAIbHbIC yueOHbIC
NEHCTBUS, PETYJISITUBHBIC YHUBEPCATbHBIC YUCOHBIC ICHCTBUS, COBMECTHAS JISATEIILHOCTb.
IMo3HaBaTe/bHbIE YHUBEPCATbHBIE YUeOHbIE AeiicTBUS

1) 6a3oBbIe JIOrHYecKne AelcTBHS:

CaMOCTOSITEIIHHO (hOPMYITUPOBAThH U aKTYyaJIM3UPOBATH IPOOJIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;

YCTaHABJIMBATh CYIICCTBECHHBIN MPU3HAK WM OCHOBAHUS JIUIsl CPAaBHEHUSI, KilacCH(UKAIMKU U 0000IICHNUS;

OTIPEIEIIATH LIENU JICATSILHOCTH, 3a/1aBaTh ApaMETPhl U KPUTEPUU UX TOCTIKCHHUS

BBISIBIISITH 3aKOHOMEPHOCTH U MIPOTHBOPEYHSI B PACCMATPUBACMBIX SIBICHUSIX;

pa3pabaThiBaTh IUIAH PEUICHUS MTPOOJIEMBI C YIETOM aHAIN3a UMCIOIIUXCSI MATEPUAIBHBIX U HEMaTePHAIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHBBI B JICATEIbHOCTh, OIICHUBATH COOTBETCTBUE PE3YIHTATOB IIEJISIM, OIICHUBATH PUCKHU TOCIIEICTBUH JeITEILHOCTH;

KOOPJMHHUPOBATH U BBIMOJIHSITH PA0OTY B YCIOBHSAX PEATbHOTO, BUPTYaIbHOTO U KOMOMHUPOBAHHOTO B3aUMOJICHCTRUS,

Ppa3BUBATh KPCAaTUBHOC MBIIIIJICHUC MTPU PECIICHUH JKU3HCHHBIX HpO6J'ICM.

2) 6a3oBbIe HCCIeI0BATEIbLCKHE IeiiCTBUS:

BJIaJICTh HABBIKAMH YUeOHO-UCCIICIOBATEIBCKOM ¥ MPOCKTHOW JESTENbHOCTH, HABBIKAMU pa3pellieHHs MpoOJieM, CIOCOOHOCTHIO W TOTOBHOCTHIO K
CaMOCTOSATCIIbHOMY ITOUCKY METOJI0B PCIICHHNA NPAKTUYCCKUX 3a1a4, IPUMCHCHUTIO pa3JIMYHbIX MCTOJOB ITO3HAHUSA,

OBJIaACTh BUAAMU ACATCIbHOCTU 110 IMMOJYUYCHUIO HOBOI'O 3HAHUA, €TI0 UHTCPIIPETALINU, npeo6pa30BaHI/1}0 " IPUMEHCHUIO B Pa3JIMYHBIX y‘-IC6H]:»IX CUTyalusx, B TOM
YHCIIe PU CO3/[AHUU YUCOHBIX M CONMATBHBIX MTPOCKTOR;

(opMHPOBaHUE HAYYHOTO THITA MBIIIJICHHUS, BIaJICHUE HAYYHOU TEPMUHOJIOTHEH, KITFOUEBBIMU TIOHSITHAMHU U METOJIaMU;

CTaBUTH U (OPMYJIUPOBATH COOCTBEHHBIC 33/Iaui B 00Pa30BaTEIbHOMN JICATEIIBHOCTH U )KU3HEHHBIX CUTYAIIHsIX;

BBISIBIISITH TIPHUMHHO-CJIC/ICTBEHHbBIC CBSI3U M aKTyaJIM3UPOBAThH 3a7[a4yy, BBIJBUTaTh TUIOTE3y €€ pEIICHUs, HAXOJUTh apryMEHThI Ui JOKA3aTeIbCTBA CBOMX
YTBEPIKJICHUH, 33/1aBaTh MApaMeTPbl U KPUTEPUH PEIICHUS;

AHAJIM3UPOBATDH IMOJTYUYCHHBIC B XO0/I€ PCHICHUA 3aJa4X PE3YJIbTAaThl, KDUTUUCCKU OLUCHHUBATH UX JOCTOBECPHOCTD, ITIPOIrHO3UPOBATHE USMCHCHHUEC B HOBLIX YCJIIOBHAX;

JIaBaTh OLIEHKY HOBBIM CHTYaIUsIM, OLICHUBAThH MPHOOPETEHHBIN ONBIT,

OCYIIECTBIISTh IeJICHAITPABICHHBIN TTOUCK MEPEHOCA CPEJICTB U CIIOCOOOB JICHCTBUS B MPOPECCHOHANBHYIO CPEY;

NEPECHOCUTH 3HAHHMS B ITO3HABATCIIBHYIO U MMPAKTHUYCCKYIO O6J]aCTI/I KHU3HCACATCIBHOCTH,

WHTETPUPOBATh 3HAHHS U3 Pa3HbIX MPEAMETHBIX 00JIACTEeH;

BBIJIBUTATh HOBBIE UJICH, TIPEJIIAraTh OPUTHHAIBHBIC MOJIXO/IbI U PEIICHHUSI, CTABUTH POOJIEMbI U 3a/1a4H, JIOMYCKAIOIIHE allbTePHATUBHBIC PEIICHHS.

3) pa6ora ¢ uHpopmManueii:

BJIAACTb HaBbIKaMU IMOJTYUYCHUA I/IH(bOpMaI_[I/II/I 13 NCTOYHHKOB pa3HbIX TUIIOB, CAMOCTOATCIIBHO OCYIIECTBIIATh ITOMUCK, aHaJIn3, CUCTEMATU3AIUI0 U UHTCPIIPETAILIUIO
“H(GOPMAITUU PA3THYHBIX BUIOB U (POPM IIPEICTABICHUS;

CO3/1aBaTh TEKCTHl B pa3M4yHbIX (opMarax ¢ y4€ToM Ha3Ha4YeHHs WHGOpPMAIMHM U IEJCBOW ayJUTOPHUH, BHIOMpas ONTUMAIbHYH (OpMY IMpeACTaBICHUS U
BU3YyaJIM3alluu,

OLICHMBATb JOCTOBEPHOCTD, JICTUTUMHOCTDb I/IHq)OpMaIII/II/I, €€ COOTBETCTBHUE IIPaBOBBIM 1 MOPAJIBHO-O3TUYCCKUM HOpPMaM;

WCIOJIb30BaTh CPeACTBa MH(OPMAIMOHHBIX U KOMMYHHUKAIMOHHBIX TEXHOJIOTUH B PENICHUH KOTHUTHBHBIX, KOMMYHUKATUBHBIX U OPTaHU3allMOHHBIX 3a/iad C
coOJIr0/IeHHEM TPeOOBaHUI YPrOHOMUKH, TEXHUKH 0€30TIACHOCTH, THTUEHBI, PECYPCOCOCPEIKEHNS, IPABOBBIX U ATHYECKUX HOPM, HOPM HHPOPMAITMOHHOM O€3011aCHOCTH;

BJIaACTb HaBbIKaMU PACIIO3HABAHUA U 3aIUThI I/IH(i)OpMaIII/II/I, I/IH(i)OpMaI_[HOHHOI;'I 0€30IMaCHOCTH JIMYHOCTH.



KoMMyHnkaTHBHBIe YHUBepCcaAJIbHbIe y4eOHbIe el CTBUS

1) oO1eHue:

OCYIIECTBIISATh KOMMYHHKAIIMX BO BCEX Cepax KU3HU;

pacro3HaBaTh HeBepOaJbHbIC CpPEICTBAa OOLICHMS, MOHUMATh 3HAYCHUE COLHMAIbHBIX 3HAKOB, PACIIO3HABATH MPEANOCHUIKM KOH(MIMKTHBIX CHTYyallUd U yMETb
CMSTYaTh KOH(MIUKTHL

BIIQ/IETh PA3IIMYHBIMH CTIOCOOaMH OOIIEHHS U B3aNMOICHCTBHS, apTyMEHTHPOBAHHO BECTH JINAJIOT;

Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOUKY 3PEHUSI.

2) coBMeCTHasl 1eATeJIbHOCTh:

MMOHUMATh ¥ MCIIOJIb30BaTh MPEUMYIIIECTBa KOMaH/IHOM 1 MHAWBUYaTbHON paOOTHI;

BEIOMpATh TEMATHKY U METOJBI COBMECTHBIX MEHCTBHI C YIETOM OOIINX HHTEPECOB W BO3MOKHOCTEH KaXKJIOTO YJIeHA KOJIICKTHBA,

MIPUHUMATH 1€ COBMECTHOM JI€ATeIbHOCTH, OPTraHU30BBIBATH U KOOPIMHUPOBATH JEHCTBHS 10 €€ JOCTHKEHUIO: COCTaBIATh

TUIaH JEHCTBHIA, paCIIPEIeNATh POJIU C YIETOM MHEHUH YYaCTHUKOB, O0CYK/IaTh PE3yJIbTaThl COBMECTHOU PaOOTHI;

OIIEHWBATh KA4€CTBO CBOET0 BKJIA/Ia M KAXKIOTO YUYACTHHKA KOMAH/IbI B OOIIMIA Pe3yiIbTaT MO Pa3padOTaHHBIM KPUTEPHSIM;

npesiaraTh HOBbIE MTPOEKTHI, OLIEHUBATh UJIEU C MO3UIIMHM HOBU3HBI, OPUTHHAIBHOCTH, IPAKTHYECKONW 3HAYMMOCTH;

OCYIIECTBIISITh IO3UTUBHOE CTPATETUUECKOE TIOBEACHUE B PA3IIMUHBIX CUTYAIUSX, TIPOSBISITH TBOPUECTBO M BOOOpasKeHHE, ObITh MHUITUATUBHBIM.
PerysisiTuBHBIE YHHBepPcaJbHbIE yieOHbIE AeiicTBUSA

1) camoopranusanus:

CaMOCTOSITEIBHO OCYIICCTBIISITh TMO3HABATEIBHYIO JIESITEIHLHOCTD, BBISBISTH MPOOJEMBI, CTABUTh U (OPMYIUPOBATH COOCTBEHHBIE 3a/Ja4d B 00pa3oBaTEbHON
JEeSATEIbHOCTU U )KU3HEHHBIX CUTYaLIUSX;

CaMOCTOSITEITHHO COCTABIISITh TUTAH PEHICHHS TPOOJIEMBI C YIETOM UMEIOIIUXCSI PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH M MPEITOYTSHHIA;

JlaBaTh OLEHKY HOBBIM CUTYAIIHIM;

pacmmpsaTh paMKH Y4eOHOTO ITpeIMeTa Ha OCHOBE JIMYHBIX MIPEIIOYTCHUN;

JIeJIaTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTH 32 PEIICHUE;

OIIEHHBATh MPUOOPETEHHBIN OTIBIT;

croco0cTBOBaTh (DOPMUPOBAHUIO M TIPOSIBIICHUIO IIUPOKON SPYAMIIMY B Pa3HbIX 00J1aCTSIX 3HAHWUMU, IOCTOSHHO MOBBIIIATH CBOM 00pa30BaTeIbHBIA U KYJIbTYpPHBIN
YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OLEHKY HOBBIM CUTYAIlHsIM, BHOCUTh KOPPEKTUBHI B JIESTENLHOCTD, OLIEHUBATh COOTBETCTBHE PE3YIHTATOB IIEIISAM;

BIIaJIETh HAaBBIKAMH TO3HABATEIHHOW pe(IEKCHN KaK OCO3HAHHS COBEPIIAEMBIX ACWCTBUH M MBICIUTENBHBIX IPOIECCOB, WX PE3yJIbTaTOB M OCHOBAHMIA;
WCTIONB30BaTh MPUEMBI peIEKCUH IJ1s1 OLCHKH CUTYalllH, BEIOOpa BEPHOTO PELICHNS;

OIIEHMBATh PUCKH U CBOEBPEMEHHO NMPUHUMATD PEILIECHHS 110 UX CHIKEHHIO;

MIPUHUMATh MOTHUBBI U apTYMEHTBI APYTUX TP aHAJIN3€E PE3YIbTATOB AEATEIBHOCTH.

3) npuHATHA ce0d U APYrux:

MPUHUMATE ce0sl, TOHUMAst CBOU HEJIOCTATKU U JOCTOMHCTBA;

MIPUHUMATH MOTUBBI U @pTYMEHTHI APYTUX MIPH aHAIN3€E PE3yIbTaTOB AESITEIHHOCTH,

MIPU3HABaTh CBOE MPABO U MPABO JIPYTUX Ha OIIMOKY;

pa3BUBATh CIIOCOOHOCTh OHMUMATh MUP C TO3ULMU APYTOTO YEIOBEKA.



NPEAMETHBIE PE3YJIbTATDI

B npouecce n3yuenus kypca nnpopmatuku 6a30Boro ypoBus ¢ 10 knacce o0yqaromumMucs Oy IyT JOCTUTHYTHI CICAYIOIINE IPEIMETHBIC PE3yIbTaThL:

BJaJICHUE NPEACTaBICHUAMU O pOJuM HMHGOPMALMU M CBSI3aHHBIX C HEH IPOLECCOB B IPUPOAE, TEXHUKE MU OOLIECTBE, MOHATHAMU «HMH()OPMALM,
«MHPOPMALMOHHBIN MPOLIECC), KCUCTEMAY, KKOMIIOHEHTBI CHCTEMBI», «CUCTEMHBIN dPQEKT», «nHPOPMALMOHHASI CUCTEMA, «CHCTEMa yIIPAaBICHUS;

BJIaJICHUE METOlaMH IToncKa nH(popMmanuu B cetu VIHTepHeT, yMeHHe KPpUTHYECKU OLIEHUBATh MH(OPMALINIO, TTOJIyYEHHYIO U3 cetu MHTepHeT;

YMEHHUE XapaKTepu30BaTh OOJIbIINE JaHHBIE, IPUBOAUTE IPUMEPHI UICTOYHUKOB UX IIOJYUYCHUS U HAPaBJICHHsI NCIIOJIb30BaHMUS;

MOHUMaHNWE OCHOBHBIX NPUHIMIOB YCTPOWCTBA W (PYHKIHMOHHPOBAHUS COBPEMEHHBIX CTALMOHAPHBIX M MOOWIIBHBIX KOMIIBIOTEPOB, TCHICHLMH DPa3BUTHUS
KOMITBIOTEPHBIX TEXHOJIOTHUI;

BJIaJICHUE HABBIKAMHU Pa0OTHI C ONEPALMOHHBIMU CHCTEMaMM, OCHOBHBIMHU BHJAMH IIPOIPaAMMHOIO OOecHeyeHus Ul pelleHHs y4eOHBIX 3ajad 10 BBIOPaHHOM
CreLUaIN3aLIH;

co0moiecHne TpeOOBaHUM TEXHUKH OE30MACHOCTH M THTHEHBI MPH PadoTe ¢ KOMIBIOTEpAMH U JPYTUMH KOMIIOHEHTaMH IU(POBOTO OKPYKEHHS, TTOHUMaHUE
[IPABOBBIX OCHOB HCIOJIb30BaHMs KOMIIBIOTEPHBIX ITPOrpaMM, 0a3 JaHHBIX U MAaTepHaJoB, pa3MEILEHHbBIX B ceTH VIHTepHET;

[MOHUMaHNE OCHOBHBIX MPUHIMIIOB AUCKPETU3ALUH PA3IMYHBIX BUAOB MH(OPMALUU, YMEHUE ONpPenesiTh UHPOPMALMOHHBIA 00BEM TEKCTOBBIX, TpaUUECKUX U
3BYKOBBIX JIaHHBIX TIPY 33JJaHHBIX MTapaMeTpax JIUCKPETU3ALNN;

yMEHHUE CTPOUTh HEPAaBHOMEPHBIE KOJIBI, JOMYCKAIOIINE OJHO3HAYHOE JEKOJUPOBaHUE COOOIICHNH (Ipe(pUKCHBIE KO/IbI);

BJIaJICHUE TEOPETHUECKUM aIlapaToM, MO3BOJISIOLIMM OCYILECTBISTH IPEICTABICHUE 3aJaHHOTO HATYpaJbHOIO YHCIA B PAa3IMYHbIX CHCTEMax CUMCIICHHS,
BBITIOJIHSATH MTPe0Opa30BaHMsI JIOTHYECKUX BhIPAKEHH, HCTIOJBb3Ysl 3aKOHBI alreOphl JIOTHKH;

YMEHHE CO3/1aBaTh CTPYKTYpPHUPOBAHHBIE TEKCTOBbIE JOKYMEHTHl M JEMOHCTpPAI[MOHHBIE MaTepHalibl C HCIIOJb30BAaHUEM BO3MOXKHOCTEH COBPEMEHHBIX
MIPOTPaMMHBIX CPEACTB U 00JIaYHBIX CEPBUCOB,;

B npouecce nzyuenus kypca nnpopmaruku 0a30Boro ypoBss ¢ 11 knacce o0ydaomumMucs Oy IyT JOCTUTHYTHI CICAYIOIINE IPEIMETHBIC PE3yIbTAThL:

HaJIMYME TPEJCTABICHUI O KOMIBIOTEPHBIX CETSIX U MX POJM B COBPEMEHHOM MHpe, 00 OOMMX NpUHIHMIAX pa3padOTKH U (YHKIIMOHUPOBAHUS HWHTEPHET-
MPUIOKEHUH;

MOHUMaHUEe Yrpo3 MH(OPMALMOHHONW OE30MacHOCTH, MCIOJIb30BAHHE METOJOB M CPEACTB IPOTHUBOJACHCTBHUS 3THM YIpo3aM, COOJIIOJEHHE Mep O0e30IacHOCTH,
MIPeIOTBPAIIAIONINX HE3aKOHHOE PACIIPOCTPaHEHUE NTEPCOHAIBHBIX JTaHHBIX;

BJIaJICHHE TEOPETHUYECKHM arapaToM, IO3BOJSIONIMM ONpPEAesaTh KpaTdalllui IyTh BO B3BEIICHHOM Tpade M KOIUYECTBO IMyTEH MEXJy BepIIMHAMHU
OPHEHTHUPOBAHHOIO alIMKIMYECKOro rpada;

YMEHHE YHUTaTh W TIOHUMATh MPOTPAMMBbI, PEaln3yIOlIne HECIOXKHbIE aNrOpUTMbl 0OPa0OTKU YHMCIOBBIX M TEKCTOBBIX JAHHBIX (B TOM YHCIIE MacCHBOB H
CHUMBOJIBHBIX CTPOK) Ha BBIOPAHHOM JIJisl M3YUCHHUS] YHUBEPCAILHOM SI3bIKE MPOrpaMMHpOBaHus Beicokoro ypoBHs (Ilackans, Python, Java, C++, C#), ananu3upoBaTh
QITOPUTMBI C HCHOJIb30BAHUEM TAOIUIl TPACCUPOBKH, OINPEIEIATh 0€3 MCIOIb30BAHUS KOMIIBIOTEPA PE3YJIbTAaThl BHIMOJIHEHHUS HECIOXKHBIX MPOTPaMM, BKIIHOUAIOLIMX
LUKJIbI, BETBJICHHUS U MOANPOTPaAMMBI, IIPU 3aJJaHHBIX HCXOAHBIX JaHHBIX, MOJU(PHULIUPOBATH FOTOBBIE IPOIPAMMBI JUIsSl PEILICHHsT HOBBIX 3ajiay, UCII0JIb30BaTh UX B CBOMX
MporpaMMax B KauecTBe MOANporpamm (Tipoueayp, GpyHKIwii);

YMEHHE PEajM30BbIBATH HA BBHIOPAHHOM JJIsl M3YUYCHHMs sI3bIKE MporpaMMHpoBaHus Beicokoro ypoBHs (Ilackans, Python, Java, C++, C#) TumoBble anroputMmbl
00pabOTKH YHMCeNl, YUCIOBBIX IOCIEIOBATENFHOCTE M MAacCHBOB: NPEACTABICHHE YHMCIa B BHJE HaOOpa MPOCTBIX COMHOMKHUTENEH, HAXOXKICHHE MaKCHMalbHON
(MMUHUMAaNBHOH) HUQPHI HATYPAJIHHOTO YMCIIA, 3AIIMCAHHOTO B CHCTEME CUHMCIICHHUS C OCHOBAaHHMEM, He MpeBblmaromuM 10, BerYucieHrne 0000MEHHBIX XapaKTePUCTHK
JJIEMEHTOB MAacCHBa WM YHCIOBOW IIOCIIEIOBATEIBHOCTH (CYMMBI, MPOU3BEIEHHS, CPEIHETr0 apu(METHYeCKOr0, MHUHHMAIBLHOTO M MaKCHMAJILHOT'O JIIEMEHTOB,
KOJINYECTBA JIEMEHTOB, yIOBJIETBOPSIOLINX 3aJaHHOMY YCIOBHIO), COPTHPOBKY 3JIEMEHTOB MAaCCHBa;

YMEHHUE HCIOJIb30BaTh TaOIMUHBIE (PEJSIIMOHHBIE) 0a3bl JaHHBIX, B YACTHOCTH, COCTABISThH 3alPOCHl K 0a3aM JaHHBIX (B TOM YHCJIE 3allPOCHI C BBHIYMCIISIEMBIMH
OJISIMH), BBITIONHATH COPTUPOBKY M TIOMCK 3ammceil B 0aze JaHHBIX, HANONHATH pa3paboTaHHYI0 0a3zy NaHHBIX, YMEHHE HCIOJIb30BaTh JJIEKTPOHHBIC TAOIWIBI TS



aHaJlM3a, MPEJICTABICHUS M O00pabOTKU JaHHBIX (BKJIFOYAs BBIYUCIICHUE CYMMBI, CPEIHETO apu(METUYSCKOro, HAMOOJBIIET0 M HAUMCHBIIErO 3HAUCHUH, PEIICHUE
ypaBHEHHUH);

YMEHHUE UCTIONB30BaTh KOMITBIOTEPHO-MATEMATHICCKHE MOJICIH JIUIsl aHalli3a 00BEKTOB U MPOLECCOB: (HOPMYITHPOBATH 11eJIb MOJICITUPOBAHUS, BBHITIOJIHATh aHAIN3
pe3yJbTaTOB, TOJYYCHHBIX B XOJ€ MOJICIMPOBAHMS, OILEHUBATH COOTBETCTBUEC MOJCIH MOJCIHUPYEMOMY OOBEKTY WM MPOIECCY, MPEACTABISATh Pe3yIbTaThl
MOJICJIMPOBAHHS B HATIISITHOM BUJIC;

YMEHHE OPraHU30BbIBATH TMUYHOE HH()OPMAIIMOHHOE MPOCTPAHCTBO C MCIOIh30BAHMEM PA3IHUHBIX TUPPOBBIX TEXHOJIOTUH, MOHUMAHHE BO3MOKHOCTEH IIUPPOBBIX
CEPBHCOB T'OCYIaPCTBEHHBIX YCIYT, MU(POBBIX 00pa30BaTEIbHBIX CEPBUCOB, TOHUMAHUE BO3MOXKHOCTEH W OTpAaHUYCHUN TEXHOJIOTUH MCKYCCTBCHHOT'O MHTCIICKTA B
Pa3IMYHBIX 00JIACTSIX, HAIMYKME TIPECTABICHUI 00 HCIIOIL30BaHUH HH()OPMAIMOHHBIX TEXHOJOTHI B pa3IMuHbIX MPodeccnoHaabHbIX chepax.

COJEPKAHHUE (IIO 'OJAM OBYYEHMUA)
10 KUIACC

Mud¢posasi rpaMoOTHOCTH

TpeboBanus TeXHUKH O€30MACHOCTU ¥ TMI'MEHBI U paboTe C KOMIBIOTEPAMH U APYTHMMH KOMIOHEHTaMH LU(POBOIO OKPYKEHUSI.

[punnumne padoTel KommbioTepa. [lepcoHanbHpIll KOMIBIOTEP. BBEIOOp KOH(UTypaluy KOMITBIOTEpa B 3aBUCMOCTH OT PEIIaeMbIX 3a/1a4.

OcCHOBHbBIE TEHJEHIIMHU pPa3BUTHS KOMIIBIOTEPHBIX TexHosioruil. IlapamiensHble BbhluMcIeHUs. MHoromponeccopHble  cuctembl. CynepKOMIbIOTEPHI.
MukpokoHTposuiepbl. PoOoTH3MpoBaHHbBIE TPOU3BOACTBA.

[IporpamMMHOe obecrieueHre KOMITBIOTEpOB. Buubl mporpamMmHoro obecriedyenusi u ux HasHadeHue. OCOOCHHOCTH IMPOTPAMMHOIO OOEcleueHHsT MOOMIBHBIX
ycrpoiictB. OnepanmonHas cucrema. [IoHsATHe 0 CHCTEMHOM aJMHUHUCTPUPOBAHUH. MHCTAIUIANNS M ASUHCTAILISIHS TPOTPAMMHOT0 00eCTICUCHHSI.

Qaitnosas cuctema. [louck B QaitnoBoii cucteme. OpraHu3ariyst XpaHeH!s U 00paOOTKN JAHHBIX C UCTIOIh30BAHUEM WHTEPHET-CEPBUCOB, O0AYHBIX TEXHOJIOTHHA 1
MOOMJIBHBIX YCTPOICTB.

[IpuknanHble KOMIBIOTEPHBIC TPOTPAMMBI JIJISI PEIICHNsT THITOBBIX 33124 110 BEIOpaHHOH crienuanu3anui. CHCTeMbl aBTOMATH3UPOBAHHOT'O MPOEKTUPOBAHUSI.

[IporpamMHoe obecnieuenue. JlnuensnpoBanue nporpaMMHOro odecredeHus: 1 qudgpoBbIx pecypcos. IlponpuerapHoe 1 cB0OOJHOE MTPOrpaMMHOE OOecIIeUeHHE.
Kommepueckoe u HEKOMMEPUECKOE HCIOJIb30BaHUE HMPOrpaMMHOro obecriedeHuss U HUQPOBBIX pecypcoB. OTBETCTBEHHOCTb, yCTAaHABIMBAcMasl 3aKOHOAATEILCTBOM
Poccuiickoii defepaiinu, 3a HEIIPABOMEPHOE MCII0JIb30BAHUE MPOTPAMMHOTO 00ECIICUCHUS U [IU(PPOBBIX PECYPCOB.

TeopeTnyeckue 0CHOBBI MHH(pOPMATHKH

Wudopmanus, JaHHbBIC ¥ 3HAHUSL. Y HUBEPCAIBHOCTD IUCKPETHOTO MpeacTaBieHust nHpopmanru. [IBonunoe konupoBanue. PaBHOMepHbIE 1 HEPaBHOMEPHBIE KOJIBL.
Ycnosue ®ano. [Toxxoasl k uamepenuto nHpopmaruu. CymHocTh 00bEMHOTO (aJI(haBUTHOTO0) MOIX0/1a K U3MEPEeHUI0 HH(OpMaIiH, orpe/iesieHne OUTa ¢ TOYKH 3pSHUS
a1(haBUTHOTO TTO/IXO/Ia, CBS3b MEXKILy pa3MepoM aidaButa U UHPOPMAIIMOHHBIM BECOM CHMBOJIA (B MPE/IOJIOKEHHN O PABHOBEPOSITHOCTH TMOSIBIICHUSI CHMBOJIOB), CBSI3b
MEXIy eIUHHLAMH U3MepeHus: nHpopmauuu: our, 6ait, Koaiit, MoOaiit, I'0aiiT. CymHocTh coep’aTenbHoro (BEpOsSTHOCTHOTO) MOAX0/1a K U3MEPEHUIO HHPOPMALUH,
orpeesieHre OUTa ¢ TIO3ULHUH COACP)KaHUsI COOOICHNSI.

WNudopmarnmonnsie mporeccel. [lepenaua napopmanuu. McTounuk, mpuéMHHK, KaHall CBS3H, CUTHAN, KoJaupoBaHue. VckaxkeHne wHMOpMAIMU MPH Tepenade.
CkopocTh nepeaayn JaHHBIX 110 KaHaly CBs3H. XpaHeHue uHpopmannu, 00béM namsitu. O6padorka nnpopmanuu. Bunel 06padoTku nHGopManmu: moyYeHre HOBOTO
coJiep>kaHusi, u3MeHenue Gopmbl npeactasieHus napopmanuu. [lornck nupopmanuu. Poias nHpopmanun 1 MHGOPMAIMOHHBIX ITPOLECCOB B OKPYIKAIOIIEM MHUPE.

Cuctembl. KOMITOHEHTBI cUCTEMBI M UX B3auMoJieiicTBie. CUCTEMBI yIIpaBJieHUs. Y IpaBiieHue Kak HHPOPMaIMOHHbIH mporiecc. OOpaTHas CBSI3b.

Cucrembl cuncnenus. Pa3BépHyTas 3amuch HENbIX U IPOOHBIX YHCEN B TIO3UIMOHHBIX CHCTeMax cuncieHus. CBOMCTBAa MO3UIIMOHHON 3alMCH YMCIa: KOJINYECTBO
uudp B 3amucH, NPU3HAK JEITMMOCTH YHMCIa HA OCHOBAHWE CHCTEMbI CUMCIICHUS. AJITOPUTM MEepeBOJa LEJIOro 4uciaa u3 P-MuHON cHCTEMBI CUMCICHHS B ACCATHUHYIO.
AJroput™m mnepeBosia KOHEYHOH P-nuHOM npoOuM B AecATHUYHYIO. AJITOPUTM MEpPEeBOAA LEJIOr0 YMCia U3 JIECSITUYHOM CHUCTeMbl cuucieHus B P-uunyro. J{BomuHas,
BOCBMEPHUYHASI W INECTHAANATEPUYHAS CHCTEMbI CUHCIICHUS, TEPEeBOJI YHCEN MEXJY DTUMH CHCTeMaMHu. ApudMeTHYecKHe OTepaldd B TO3UIMOHHBIX CHCTEMax
CUHCIIEHMS.



[IpencraBienue LeNbIX U BEIIECTBEHHBIX YHCEI B TAMSITH KOMITBIOTEPA.

Komnposanue tekcroB. Kommposka ASCII. OmnrobGaiitasie komaupoBku. Ctanmapt UNICODE. Komupoka UTF-8. Ompenenenne mH(pOpMamoHHOr0 00BEMa
TEKCTOBBIX COOOLICHUH.

Kopuposanue nzobpaxkennii. Onienka nHHOPMALMOHHOTO 00BbEMa pacTpoBOro rpauuecKoro H300paskeHus MPH 3aJaHHOM pa3pellleHHH U rTyOuHe KOAWPOBaHMS
L[BETA.

Konunposanue 3Byka. Onenka nH(GOpManoHHOro 00bEMa 3BYKOBBIX JaHHBIX MPH 33JaHHBIX YaCTOTE JUCKPETH3ALNHU U PA3PSIAHOCTU KOJUPOBAHUSL.

Anrebpa noruku. BrickaspiBanus. Jlormueckuwe omnepauuu. TaOmuibl UCTUHHOCTH JIOTHYECKHX OINEPALUHA «IU3BIOHKLUSY, «KOHBIOHKLUSY, «HHBEPCHS»,
«UMIUTUKAIH», «IKBUBaJCHUUs». Jlormueckue BblpakeHHs. BbuucaeHne JIOrnueckoro 3Ha4eHUsI COCTABHOTO BBICKA3BIBAHUS MPH M3BECTHBIX 3HAYCHUSX BXOMISIINX B
HETO 3JIEMEHTAPHBIX BbICKa3bIBaHUH. TaOMUIbl HICTUHHOCTH JIOTMYECKHUX BBIPAKEHUH. Jlornueckue onepanny 1 onepanuy Hal MHOKECTBAMU.

[IprMmeps! 3aKOHOB anreOps! JOTMKH. DKBUBAJICHTHBIC IPEOOPa30BaHuUs JOrHIecKuX BbolpaxkeHul. Jlornueckue Gpynkuun. [locTtpoeHne 10ruueckoro BeIpaKeHUs ¢
naHHOW Tabnmueid wmctuHHOCTH. Jlormyeckue snemMeHTHl KomimbioTepa. Tpurrep. Cymmarop. IlocTpoeHue cxeMbl Ha JIOTHUECKHX O3JEMEHTaX IO JIOTHYECKOMY
BBIP)KEHUIO. 3aIIUCh JJOTMYECKOT0 BBIPAsKEHHSI MO JIOTHUYECKON CXeMe.

HNudopmanmoHHbIe TEXHOJIOTHH

TexctoBbiii ipoueccop. PepakrupoBanne u popmaruposanue. [Iposepka opdorpaduu u rpammaruku. CpeacTBa MOUCKA U aBTO3aMEHBI B TEKCTOBOM ITPOIIECCOPE.
Hcnonb3oBanue ctuineit. CTpyKTypUpOBaHHbBIE TEKCTOBbIC JOKYMEHThl. CHOCKH, ornasienune. O6naunbie cepuchl. KoimtekTuBHas pabota ¢ JoKkyMeHTOM. HCTpyMEHTBI
peLeH3upoBaHNs B TEKCTOBBIX mpoueccopax. JlenoBas mepenucka. Pedepar. [IpaBuna nuTupoBaHUS MUCTOUYHMKOB M OpopMIIeHHS OMOIMOTpaduIecKuX CCBHUIOK.
OdopmieHne criucka JUTepaTyphl.

BBox u300paxeHUi ¢ HMCMONB30BAHMEM Pa3IMYHBIX HUPPOBBIX yCTPOHCTB (LMGPOBBIX (hoTOAMIapaTOB M MHUKPOCKOIIOB, BHICOKAMEpP, CKAHEPOB M JPYTUX
ycTpoiicts.). ['paduueckuii penakrop. O6padoTka rpaduaecknx o0beKkToB. PactpoBas u BekTopHas rpaduka. @opmaTel rpaguaeckux (panios.

O06paboTka N300pakeHUs! U 3ByKa C HUCIIOJIb30BAHUEM HWHTEPHET-TIPUIIOKECHUH.

Mynberumenna. KomnbiorepHble npe3eHTanuy. cnoap3oBanue MyIbTUMEINHHBIX OHIaHH-CEPBUCOB JIJIsl pa3paOOTKU MPE3SHTAIMA IPOSKTHBIX PadoT.

[TpuHIMIIBI TOCTPOCHUS U PEJAKTHPOBAHUS TPEXMEPHBIX MOJICIIEH.

11 KJIACC

u¢poBasi rpaMOTHOCTH

[TpuHIUIIEI TOCTPOEHHS M amlapaTHble KOMIIOHEHTHI KOMIBIOTEpHbIX ceTell. CereBble nmporokonbl. Cerb MHTepHer. Anpecanus B cet Mutepner. Cucrema
JIOMEHHBIX UMEH.

Beb-caiit. BeG-crtpanuma. B3ammoneiictBue Opaysepa c BeO-cepBepoMm. JuHamudeckue ctpaHuibl. Pa3paboTka WHTepHeT-nipuiiokeHuid (caiitoB). CereBoe
XpaHeHHE JTaHHBIX.

Buner nesrensHoctn B cetu Muteper. CepBuchkl MHTepHera. ['eomH(popManmoHHble cucTeMbl. | €0JOKaIlMOHHBIE CEPBHCHI PEANBLHOrO BpEeMEHH (Harpumep,
JIOKAIUsSI MOOMIIBHBIX TeJIe(hOHOB, OTpe/IeNICHHEe 3arPyKECHHOCTH aBTOMAaruCcTpalieii), HHTEPHET-TOProBIIsl, OpPOHUPOBAHHUE OMUIIETOB, TOCTUHHIL.

['ocynapcTBeHHBIC 3JIEKTPOHHBIE CEPBUCHI U ycIyrd. ColMalbHBIE CETH — OpraHU3alus KOJUIGKTUBHOTO B3aMMOJCHCTBHS M 0oOMeHa JaHHBIMU. CeTeBOil ITHKET:
npaBHiIa MOBe/ICHHs B KnOeprpocTpaHcTse. [Ipodiema mouimHHOCTH NoTydeHHOU HHpopMarmu. OTKPBITBIE 00pa30BaTeIbHbIE PECYPCHI.

TexHOreHHbIE M DKOHOMHUECKHE YIpO3bl, CBS3aHHBIC C HCIOJNB30BAaHHEM HH(POPMAIMOHHO-KOMMYHHUKAIMOHHBIX TEeXHOJNIOTHH. OOIme MnpodiaeMbl 3aliuThl
uHpopmanuu 1 uHPOpPMAIMOHHOH Oe3omacHocTH. CpeacTBa 3amuThl HHOOPMAIMH B KOMITBIOTEPAaX, KOMIIBIOTEPHBIX CETSX M aBTOMATU3UPOBAHHBIX WH(POPMAITMOHHBIX
cucremax. [IpaBoBoe obecriedenre HHPOpPMaMOHHOI Oe3omacHocTH. [IpeoTBpalieHne HeCAaHKIMOHUPOBAHHOTO JIOCTYTA K JIMYHOH KOH(PUACHIIMAILHON HH(pOpMAIHH,
XpaHsleiics Ha MepcOHATLHOM KOMIIBIOTEpE, MOOWIBHBIX YCTpoWcTBax. BpemoHocHoe mporpaMmHoe oOecriedeHue M crocoObl OOpbObl ¢ HUM. AHTHUBHPYCHBIE
nporpaMmMbl. Opranu3zalys JIMYHOTO apxuBa HHpopmManyu. PesepsHoe konmpoBanue. [laponpHas 3anmra apxusa.

HudopmanmoHHbIe TEXHOJIOTUH U MPOQeCcCHOHAIbHAS e TeNbHOCTh. MHpopMarmonHsie pecypesl. Lludposas sxonomuka. MHpopMalmoHHas KyabTypa.



Teopernyeckne ocHOBbI HHGOPMATHKH

Monenu n moaenvpoBanue. Lean mogenupoBanmsi. COOTBETCTBHE MOAEITH MOACITUPYEMOMY 00BEKTY TN Tporieccy. Popmanuzanus NpuKIaIHbIX 3a1ad.

[IpencraBnenne pe3ynbTaToB MOJAETUPOBAHUS B BHIE, YIOOHOM JIJIsl BOCIIPHUSITHS YeT0BeKOM. | paduaeckoe mpeicTaBiIeHne JaHHBIX (CXeMBbl, Ta0JIUIIbL, TpaduKn).

I'padpr. OcHoBHble TOHSATHA. Buasl rpadoB. Pemienue anropuTMHUEcKHX 3aad, CBS3aHHBIX C aHANIM30M TpadoB (MOCTPOCHUE ONTHMAIBHOTO IYTH MEXKIY
BepIIrHAMU rpada, orpenerIeHne KOMNIeCcTBa Pa3InIHbIX ITyTeld MEX Ty BEepIIMHAMHU OPHEHTHPOBAHHOTO AIlUKIMYECKOTro rpada).

Hepesbsa. bunapuoe nepeBo. JluckpeTHbie UTPHI ABYX UTPOKOB ¢ MOHON nH(popmarmei. [loctpoenne aepesa nepedopa BapuaHTOB, OMUCAHUE CTPATETUH UTPHI B
TabMMuHOU (popMe. BrIUrphIlHbIC CTpaTeruu.

Hcnonb3oBanue rpadoB u AepeBbEB MTPH OMUCAHUN OOBEKTOB M MIPOIIECCOB OKPYIKAIOIIET0 MUPA.

AJITOPUTMBI M TPOTPAMMHUPOBaHUE

Omnpenenenne BO3MOXKHBIX PE3yJIbTaTOB PaOOTHl TMPOCTEUIINX aITOPUTMOB YIPABICHUS HWCTIOTHHUTEISIMH W BBIUHUCIHTEIBHBIX adropuTMoB. OmpeneneHue
HCXOJHBIX JTAHHBIX, IPU KOTOPBIX aJITOPUTM MOXKET JaTh TPeOYEeMbIil pe3yJIbTar.

Dramsl peneHns 3a1a4 Ha KoMiibtotepe. SI3bik nmporpammupoBanus (Ilackans, Python, Java, C++, C#). OcHOBHBIE KOHCTPYKIIUH SI3bIKA TIPOTPAMMHUPOBAHUS. THIIBI
TAHHBIX: [1EJIOYHCIICHHbIE, BEIIECTBEHHBIC, CUMBOJIBHBIE, Torndeckne. BetBienus. CoctaBHbie ycioBud. Llukmel ¢ yemouem. Llukmbl mo mepemenHoi. Mcmonb3oBanne
TabJIUIL TPACCUPOBKHU.

Pa3paboTka u mporpaMMHas peajin3aiiys alrOPUTMOB PEIICHUs THIIOBBIX 3aj1a4 0a30Boro ypoBHs. [IpumMepsl 3aaa4: anroput™Mbl 00paOb0OTKH KOHEYHOH YUCIIOBON
MIOCIIEI0BATEIEHOCTH (BBIUMCIICEHHE CYMM, MPOU3BEICHHN, KOJIMYECTBA DJIEMEHTOB C 3aJaHHBIMH CBOWCTBAMH), alTOPUTMBI aHAIM3a 3alMCH YHCENl B IO3UITMOHHON
cUCTEeME CUHCIICHUS, AITOPUTMBI PEIICHHS 3a7]ad METOJ0M Tiepedopa (ITOMCK HanOOoIIbIIEero O0IIEero ASTUTENS ABYX HATYpaIbHBIX YKCEN, IPOBEPKA YUCIIa Ha TIPOCTOTY).

O06paboTka CHMBOJILHBIX JaHHBIX. BCcTpoeHHbIE PYHKIMU SI3bIKA IPOTPaMMHUPOBAHUS Tl 00paOOTKH CUMBOJIBHBIX CTPOK.

Tabnuunble BeTUYUHBI (MacCHBBI). AJITOPUTMBI PA0OTHI C DIIEMEHTAMH MAacCHBa C OJHOKPATHBIM MPOCMOTPOM MAacCHBa: CyMMHPOBAaHHE DJIEMEHTOB MAaCCHBa,
MOJICYET KOIMUYECTBA (CYMMBI) SJIEMEHTOB MACCHBA, YIOBJIETBOPSIIOIINX 3aIaHHOMY YCIIOBHUIO, HAXOXKICHUE HAHOOIIBIEero (HAMMEHBIIIET0) 3HaYeHHs 3JIEMEHTOB MacCHBa,
HaX0Xk/IEHWE BTOPOT'o 0 BEIMYMHE HanOOJIbIIEro (HAMMEHBIIIEr0) 3HAUeHUs, TMHEHHBIH MMOMCK 3JIeMEeHTa, IIEPeCTaHOBKa JIEMEHTOB MacCHBa B 0OPAaTHOM TOPSIIKE.

CoptupoBka ofHOMepHOT0 MaccuBa. [IpocTeie METO Bl COPTHPOBKY (HATIPUMEP, METO/T ITy3bIpbKa, METOT BRIOOpa, COPTUPOBKA BCTaBKaMu). [lommporpammer.

HNudopmanmoHHbie TEXHOJIOTHH

Amnanmu3 naHabiX. OCHOBHBIE 3a/la4d aHAIN3a JIAHHBIX: MPOrHO3UPOBAHUE, KIIaCCU(HUKAIINS, KIacTepu3als, aHajan3 OTKIoHeHHH. [locnenoBaTelbHOCTh peleHHs
3a4a4 aHaJln3a JaHHBbIX: C60p INEPBUYHBIX MTAaHHBIX, OYUCTKA U OLI€CHKAa Ka4Ye€CTBa JaHHBIX, BblGOp I/I/I/IHI/I MMOCTPOCHUE MOJCIIN, HpeO6pa3OBaHI/Ie JaHHBIX, BU3yaJIn3alus
JAHHBIX, HTHTEPIPETAIHS Pe3yIbTaTOB.

AHanm3 1aHHBIX C TOMOIIBIO 3JIEKTPOHHBIX Ta0IHIl. BeunciieHre cyMmMbl, CpeTHero apupMeTHIecKOro, HanOOIbIIEr0 U HAMMEHBIIIEr0 3HAYSHHUH Inana3oHa.

KommbrorepHO-MaTeMaTHYeCKHE MOJICIH. DTalbl KOMIBIOTEPHO-MATEMaTHUECKOI'O MOJICITMPOBAHUS: TIOCTAHOBKA 3aJayl, pa3paboTKa MOJENH, TECTHPOBAHHE
MOJIEJTH, KOMIIBIOTEPHBIN SKCIIEPUMEHT, aHAIN3 PE3yJIHTATOB MOJISITMPOBAHUSI.

UYucneHHoe pelieHre ypaBHeHUH ¢ TTOMOLIBIO 10100pa mapaMeTpa.

Tabmmuneie (pensuonHbie) 6a3bl JaHHBIX. Tabinia — MpeacTaBlIeHne CBeleHnH 00 OMHOTHITHBIX o0BekTaX. [lose, 3amuchk. Kitou tabmmibl. PaGota ¢ ToToBOM
0a3oii naHHbIX. 3anonHeHue 0a3bl aHHBIX. [lonck, copTpoBKa U QUIIbTpaLus 3anucei. 3ampockl Ha BEIOOPKY JaHHBIX. 3alpOChI ¢ TapaMeTpaMy. BerauciasieMsle nosst B
3arpocax.

MHuoroTtabyinyHbie 0a3bl JaHHBIX. THUIIBI CBA3EH MEX Ty TaOJUIIaMK. 3alIPOChl K MHOTOTA0IMYHBIM 0a3aM JaHHbIX.

CpencrBa UCKYCCTBEHHOTO UHTEIIeKTa. CepBHUCHI MAIIMHHOTO MEPEBOJIA M PacIiO3HaBaHUs YCTHOU peun. VnenTrdukanmys u mouck n300pakeHuii, pacrio3HaBaHnue
mun. CamooOywaromuecs cCUCTeMbl. VMICKyCCTBEHHBI HMHTEJUIEKT B KOMIIBIOTEPHBIX HMIpax. VCHosibp3oBaHHE METOAOB HMCKYCCTBEHHOIO HMHTEJJIEKTa B OOydarommx
cucremax. lcronp3oBaHne METOOB MCKYCCTBEHHOIO MHTEIUIEKTa B poboTroTexHuke. MHTepHeT Bemieil. [lepcrnekTHBbI pa3BUTHS KOMIIBIOTEPHBIX HHTEIUICKTYaIbHBIX
CHUCTEM.



IIpoBepsieMbie TpeOOBaHUS K pe3yJibTaTAM OCBOCHHSI OCHOBHOI 00pa3oBaTeibHOIl mporpamMmbl (10 kaacc)

Koxa nposepsiemoro

IIpoBepsieMble IpeAMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOI 00pa3oBaTe/bHON MPOrpaMMBbI Cpe/IHero o01ero 0opazoBanns

pesyJabTara
1 ITo Teme «l{npoBast rpaMOTHOCTEY
11 Brnanenue npencraBneHuAMHE O poiu MH(GOPMAIMK U CBSI3aHHBIX C HEM MPOLIECCOB B MPHUPOJE, TEXHUKE U O0ILIECTBE, HOHATHAMHU «MH(OpMALU»,
«MHGOPMALMOHHBIA TIPOLIECC», «CHCTEMa», «KOMIIOHEHTBI CHCTEMBD», «CHCTEMHBIH 3(QeKT», «MHOOpPMALMOHHASA CHCTEMa», «CHCTeMa
yIpaBicHHU»; BIaJeHIe METOAaMHU MOKCKa WHPOpMauK B ceTh VIHTepHET; yMEHHE KPUTUYECKU OLICHUBATh HH()OPMAIIHIO, TOTyYSHHYIO U3 CETH
HNHureprer
1.2 YMeHune xapakTepru3oBaTh OOJbIlINe JaHHBIC, IPUBOAUTH MPHUMEPH HCTOYHUKOB UX MOJYYCHHUS M HAPABJICHHUS UCTIOJIb30BaHHUS
1.3 IloHnmMaHre OCHOBHBIX NPHHLMUIIOB YCTPOMCTBA M ()YHKIMOHHUPOBAHUS COBPEMEHHBIX CTALMOHAPHBIX M MOOMJIBHBIX KOMIIBIOTEPOB; TEHACHIMMA
Pa3BUTHSI KOMITBIOTEPHBIX TEXHOJOTWH; BiaJicHUEC HaBBIKAMH PaOOTHI C ONEPANMOHHBIMA CHCTEMaMHU M OCHOBHBIMH BHJAMH HPOTPAMMHOTO
obecrniedeHus IS pelieHns yueOHbIX 3a71a4 10 BEIOPaHHOH CTIeHaTH3aIiH
2 [To Teme «TeopeTnueckue OCHOBBI HHHOPMATHUKID
2.1 [loHnmMaHre OCHOBHBIX MPUHIMIIOB JUCKPETH3ALUHU Pa3JInYHBIX BHI0B MHYOPMALMK; YMEHHE ONpeesiTh NHPOPMALMOHHBIA 00bEM TEKCTOBBIX,
rpadMUecKuX ¥ 3BYKOBBIX JIaHHBIX MIPY 33/IaHHBIX TIapaMeTpax JUCKPETH3auH
2.2 YMeHue CTpouTh HEpaBHOMEpHBIE KOBI, IOIMYCKAIOIIME OJHO3HAYHOE JEKOIUPOBaHHE COOOLEeHUH (IIpedUKCHBIE KOBI); HCIIOJIb30BaTh
MpOCTEHIIINE KOJIBI, KOTOPBIE TTO3BOJISIOT OOHAPYKUBATH M UCTIPABIISATH OIMOKY MPH Tepeiade TaHHbIX
2.3 Brnanenue TeopeTHuecKUM ammapaToM, MO3BOJIIIOLIMM OCYLIECTBIIATh NPEACTABICHHE 3aJlaHHOTO HATYPaJIbHOTO YHCIIAa B Pa3jIMYHBIX CHUCTEMax
CUHCIICHUS
2.4 Brnanenue TeopeTHuecKiM anmapaToM, IO3BOJISIOIINM BBIIOIHATE IPE0Opa30BaHusl JOTMYECKUX BBIPAXKEHUH, UCTIONb3YsI 3aKOHBI allr€Ophl JIOTUKU
3 ITo Teme «MHpOpPMAITMOHHBIE TEXHOJIOTHI
3.1 YMeHne co3maBaTh CTPYKTYPHPOBAaHHBIE TEKCTOBbIE JOKYMEHTHI W JIEMOHCTPAIlMOHHBIE MaTepuaibl C FWCIOJB30BAHWEM BO3MOXKHOCTEH
COBPEMEHHBIX MPOTrPaMMHBIX CPEACTB 1 00IaYHBIX CEPBUCOB
3.2 YMeHue UCronb30BaTh TaONINYHbIE (PEISIMOHHBIE) 0a3bl JAHHBIX, B YACTHOCTH, COCTABIISATH 3aPOCH B 0a3ax JaHHBIX (B TOM YHCIIC BIYUCISICMbIC
3aIlpOCHl), BBIIIOJIHSITH COPTUPOBKY U MOKCK 3aIuceid B 0a3e TaHHBIX; HAMOIHATH pa3paboTaHHYI0 0a3y JaHHBIX
3.3 YMeHHe HCMOoNIb30BaTh AJIEKTPOHHBIE TAOMWIBI U aHAIM3a, MPEeACTaBlIeHus W 00paOOTKM MaHHBIX (BKIIOYAs BBHIYHCICHHE CYMMBI, CPEIHETO

apu(pMEeTHIECKOro, HauOOJIBLIET0 ¥ HAMMEHBIIET0 3HAYCHUH, pellIeHHEe YPaBHEHHN)




IIpoBepsieMmble 31eMeHTHI cogepaxanus (10 knacc)

Kon IIpoBepsieMblii 3J1eMEHT CO/IePKAHUSA
1 |Ludposas rpaMOTHOCTD

1.1 |IIpuHumnsr paboTe KoMibioTepa. [lepconanbHblil KOMIIBIOTEP. BEIOOp KOHGUrypanun KOMIBIOTEpPa B 3aBUCHIMOCTH OT PEIIaeMBbIX 3a/1a4

1.2 |OcHOBHbIE TEHACHIMU pa3BUTUS KOMIIBIOTEPHBIX TexHOJorui. IlapamnensHele BbrUncineHus. MHorompouneccopubie cucTeMbl. CynepKOMIBIOTEPHI.
MuxkpokoHTpoJuiepsl. PoO0TH3MpOBaHHBIC IPOU3BOACTBA

1.3 | daiinosas cuctema. [lonck B daitnoBoii cucteme. OpraHuzaiivs XpaHeHHsI # 00paOOTKA JaHHBIX C UCMOIB30BaHNEM HHTEPHET-CEPBHUCOB, OOJIAYHBIX TEXHOJIOTHMA
Y MOOWJIBHBIX YCTPOHCTB

2 | Teoperndeckre OCHOBBI HHGOPMATHKH

2.1 |Uudopmanus, JaHHBIC ¥ 3HAHKS. Y HUBEPCANBHOCTh TUCKPETHOTO MpeCcTaBiIeHus nHpopManru. JIBONYHOE KOTUpOBaHNE

2.2 |PaBHOMepHBIC M HEpaBHOMEPHBIC KOJBI. Y cioBre DaHo

2.3 |llogxompl k m3mepenuro umHpopmanuu. CymHOCcTh 00beMHOro (andaBUTHOTO) MOAXOAa K HM3MEPEHHIO WHGPOpPMAaLUH, OolpeleleHHe OuTa ¢ TOYKH 3PEHHUS
an(aBUTHOTO MMOJIX0/1a, CBSI3b MEXKy Pa3MepoM aji(aBruTa 1 MHPOPMAIIIOHHBEIM BECOM CHMBOJIA (B MPEATOJIOKEHHN O PABHOBEPOSTHOCTH TIOSIBIICHHUSI CHMBOJIOB),
CBsI3b MEXJy CIUHHUIIAMH U3MEPCHUs uHpopmaruu: out, Oaiit, Koait, Moaiit, ['0aiit. CylnHOCTh COAepKaTEIBHOrO (BEPOSITHOCTHOIO) MOAX0/Ia K U3MEPEHUIO
UH(OpMaIUH, olpeeseHre OuTa ¢ MO3ULNN COAEPKAaHU COOOIIEHUS

2.4 | Unadopmanumonusie nporecchl. [lepenaua nndopmanun. McTouHUK, TPUEMHUK, KaHAI CBSI3W, CHTHAJ, KoAupoBaHue. VckaxxeHre MHPOpPMALMU TIPU Tepeiave.
CkopocTb nepeiaur JaHHbIX 10 KaHaTy CBsI3H. XpaHeHrne nHhopManuu, 00beM namsaTu

2.5 | Cucrembl. KoMioHeHTBI cUCTEMBI M UX B3auMojeiicTBue. CUCTEMBI yIipaBiieHUs. YTIpaBiieHHe Kak HHpOpManoHHbIH npoiecc. OOpaTHas CBsI3b

2.6 | Cucremsl cuuciienus. PazBepHyTas 3anuch LENbIX U JAPOOHBIX YHCEIN B MMO3UIIMOHHBIX CHCTEMax cuuciieHus. CBOWCTBA TO3UIIMOHHON 3aIIMCH YHCiIa: KOJTHYECTBO
mudp B 3amKCH, MPU3HAK JEJIMMOCTH YWCIIAa HA OCHOBAHWE CUCTEMBl CUHCICHHWS. AJITOPHTM IEpeBoJia IENIOr0 Yuclia W3 P-WYHOW CHCTEMBI CUHCICHHS B
JECATUYHYI0. ANTOPUTM MepeBoja KOHEYHOH P-muHON npobu B JecaTHuHyr0. AJNTOpUTM IepeBoJa LENoro Yuciia U3 AECATHYHONM CHUCTEMBI CuuciieHus B P-
n4Hyto. JIBOWYHAsi, BOCbMEpUYHAS U WICCTHAIIATEPUYHAS CHCTEMBbl CUHMCIICHUS, MEPEBOJ YUCEN MEXAYy DTUMH CHCTeMaMu. ApupMeTHdecKue Oorepanud B
MO3HIIMOHHBIX CUCTEMAX CUMCIICHUS

2.7 |[IpencraBieHue NENbIX ¥ BEIICCTBEHHBIX YHCEN B IAMSATH KOMIIbIOTEPA

2.8 |Komuposanue texkcroB. Komumposka ASCIL. Ognobaiitaeie koaupoBku. Cranmapt UNICODE. Koaguposka UTF-8. Omnpenenenne unpopManuoHHOro o0bema

TEKCTOBBIX COOOIIEHUH




2.9

Konuposanne n3obpaxennii. Orienka HHPOPMAIHOHHOTO 00hEMa PaCTPOBOTO TPAPUIECKOTO H300PAKEHH MPH 33JaHHOM pa3pelieHUH U TITyOrnHe KOIMPOBAHUS
useta. Koguposanue 3Byka. OrieHka HHOOPMAIMOHHOTO 00beMa 3BYKOBBIX JIAHHBIX MPH 33IaHHBIX YaCTOTE TUCKPETH3AIMH U Pa3PAIHOCTH KOJUPOBAHHSI

2.10

Anrebpa noruku. BpickaseiBanus. Jlormueckue omepanuu. TaOMuIbl UCTUHHOCTH JIOTHUECKUX OIEPAIlUil «IU3BIOHKIUSAY, «KOHBIOHKIUSLY», «UHBEPCUS,
CUMILTHKAIUS), «OKBUBAJICHIUM». JlOrmueckue BHIPAKECHUS. BBIUKCICHHE JOTMYECKOTO 3HAUEHHUS COCTABHOTO BBICKA3BIBAHWS NPU M3BECTHBIX 3HAYCHUSIX
BXOJSIIINX B HETO JJIEMEHTAPHBIX BBICKA3bIBaHUI. TaOIMIBI HCTUHHOCTH JIOTUYECKUX BBIpakeHHWU. Jlormyeckue omnepanuyd W Olepanuyd Haj MHOXECTBAMH.
[Ipumeps! 3aK0HOB anTeOpHI IOTUKHA. DKBUBAJIEHTHBIE PE00Pa30BaHuUs JIOTHYECKIX BhIpaxeHnid. Jlornyeckue ¢yHkiuu. [loctpoeHne Torndeckoro BEIPaKEHHS C
JTAHHOW Ta0nuiled uCTUHHOCTH. Jlormueckue 31eMeHThl KoMmmbioTepa. Tpurrep. Cymmarop. [locTpoeHre cXeMbl Ha JIOTHYECKHX 3JIEMEHTaX MO JIOTHYCCKOMY
BBIPKECHUIO. 3aITUCh JIOTUYECKOTO BHIPAKEHHUSI 110 JIOTHUECKOU cXeme

HNudopmaimoHHble TEXHOIOTHH

3.1

TexcroBerii mpomeccop. PemaktmpoBanne u ¢opmarupoBanue. lIpoBepka opdorpadmm m rpammarukn. CpencrtBa MOWCKa W aBTO3aMEHBI B TEKCTOBOM
nporeccope. Mcmonb3oBanue cruieii. CTpyKTypUpOBaHHBIE TEKCTOBBIE AOKyMeHTHL. CHocku, ornamieHue. OOnaunbie cepBuchl. KoyiekTHBHas pabora ¢
JOKyMEeHTOM. MIHCTpYMEHTHI peLieH3UpOBaHUs B TEKCTOBBIX mpoleccopax. Jlenosas nepenucka. Pedepar. IIpaBuna nuTHpoBaHus UCTOYHUKOB U OGOPMIICHHUS
oubmmorpaduyecknx ccputok. OdopMIIeHNE CIIHCKA JTUTEPATYPhI

[TpoBepsiemble TpeOOBaHUSI K pe3yJIbTaTaM OCBOCHUS OCHOBHOI 00pa3oBaTenbHOM mporpammsl (11 kiacc)

Koxa npoBepsiemoro IIpoBepsieMble MpeIMeTHBIE Pe3yJIbTATHI OCBOEHHSI OCHOBHOI 00pa30BaTe/IbHOI IPOrpaMMBbl CpeTHero 0011ero 06pa3oBaHus

pe3yabTara

1 o Teme «Lludposast rpaMOTHOCTB»

11 Hanuuue npeacraBneHnii 0 KOMIIBIOTEPHBIX CETSIX M MX POJIM B COBPEMEHHOM MHpe; 00 OOLIMX NpUHUMIAX pa3paboTku W (GyHKIMOHUPOBAHHMS
HWHTEPHET-TIPUIIOKECHUI

1.2 YMeHne opraHu30BBIBaTh JIUYHOE HH(POPMALMOHHOE IPOCTPAHCTBO C MCIIOJIB30BAHUEM PA3JIMUHBIX CPEACTB LUHU(POBBIX TEXHOJOTHA; IOHUMaHHE
BO3MOXHOCTEH LHM(QPOBBIX CEPBHUCOB TOCYAAPCTBEHHBIX YCIYr, LU(QPOBBIX 00pa3oBaTeNbHBIX CEPBUCOB; I[TOHMMAHHE BO3MOXXHOCTEH U
OrpaHUYEHH TEXHOJIOTUI UCKYCCTBEHHOT'O MHTEIUIEKTa B Pa3NIMUHBIX O0JIACTSX; HAIMYME TPENCTABICHUI 00 MCIIONB30BaHUU WHPOPMAIHOHHBIX
TEXHOJIOTHH B Pa3IMYHBIX TPO(ecCHOHAIBHBIX chepax

2 ITo Teme «TeopeTnyeckre OCHOBBI HH()OPMATHKI

2.1 Brnanenune TeopeTHUECKUM ammapaToM, MO3BOJISIOLIMM ONpPENesATh KpaT4aHIIUil MyTh BO B3BEIICHHOM Ipade M KOJIWYECTBO IyTEH MEXIy
BEPIIMHAMHU OPUEHTHPOBAHHOTO AIUKINIECKOT0 rpada

3 Ilo Teme «ANTOPUTMBI U IPOrPAMMHUPOBAHHE




3.1

YMeHHe YuTaTh U TOHUMAThH MPOTPAMMBI, PEaM3YIONIHE HECIOXKHbBIC alrOPUTMBI 0OPa0OTKH YHCIIOBBIX W TEKCTOBBIX JAHHBIX (B TOM YHCIIEC
MaCCUBOB U CHMBOJIBHBIX CTPOK) Ha BBIOPAHHOM JJIsI U3yUYCHHsI YHHBEPCAIBHOM SI3bIKE MIPOrpaMMHUpOBaHMsl BbICOKOTo ypoBHs ([lackans, Python,
Java, C++, C#); yMeHHEe aHAIM3MPOBATH alTOPUTMBI C HCIOJIH30BAHHEM TAOJHIl TPACCHUPOBKH; OMPENENATh 0€3 HMCIONb30BaHMsS KOMIbIOTEpa
pe3yIIbTAThl BHIOTHEHUS HECIIOKHBIX MPOTPAMM, BKITIOYAIOIIMX [UKJIIBI, BETBICHUS U TIOANPOrPAMMBIL, TIPH 33JIAHHBIX HCXOHBIX JTaHHBIX

3.2

YMeHnne Momu(UIMPOBATh TOTOBBIC IPOTPAMMEBI TSI PEIISHUS HOBBIX 3ajad, MCIIOIh30BaTh UX B CBOMX IporpaMMax B KadecTBE MOIIPOTPaMM
(mporienyp, GpyHKIMIA)

3.3

VYMeHHe peanr30BaTh 3Talbl PEIICHHS 3a/1a4 Ha KOMITBIOTEpPE; YMEHHE PEaTn30BhIBATH HA BHIOPAHHOM JJISI MU3YUEHHS SA3bIKE IPOrPaAMMHUPOBAHUS
Beicokoro ypoBHs (Ilackamb, Python, Java, C++, C#) TumoBbie anropuTMbel 0OpaOOTKH YHCEN, YUCIOBBIX IOCIENOBAaTENLHOCTEH U MacCHBOB:
MPEJICTABICHUE YMCIIa B BUJIC HaOOpa MPOCTBIX COMHOXXUTENCH; HAXOXKJICHHEC MaKCUMAJIbHOW (MUHMMAaIbHOW) IU(GPBl HATYpaIbHOrO YHMCIIA,
3alMMCaHHOro B CUCTEMC CUHHMCJICHUA C OCHOBAHHMCM, HEC IMPECBLIIIAIOINM 10, BBIYUCJICHHUEC O606HICHHLIX XapaKTCPUCTUK 3JICMCHTOB MaCCHUBa HUJIU
YHCIIOBOH TOCIEI0OBATEIBHOCTH (CYMMBI, TIPOM3BEICHUS CPETHETO apr(hMETHUSCKOTO, MUHIMAILHOTO 1 MaKCHMAJIBHOTO 3JIEMEHTOB, KOJINYECTBA
3JIEMEHTOB, YJOBJIETBOPSIOIIUX 3aJaHHOMY YCIIOBHIO); COPTUPOBKY JIEMEHTOB MacCuBa

[To Teme «MHDOpMAITMOHHBIE TEXHOIOT AN

4.1

YMeHHne HUCIonb30BaTh KOMIBIOTEPHO-MaTeMaTHUECKUE MOJENH Ul aHadn3a OOBEKTOB M MPOIECCOB: (OPMYITHUPOBATH IENIb MOJACITHPOBAHWS,
BEITIONHATh aHAIN3 PE3yJbTaTOB, IOJYYEHHBIX B XOJ€ MOCITUPOBAHUS; OICHMBATH aJEKBATHOCTh MOJCIH MOJCIHPYEMOMY OOBEKTY WIH
MPOLECCY; MPEACTABIATH PE3yJIbTaThl MOJIETMPOBAHUA B HATJISIIHOM BUJIE

IIpoBepsieMble 31eMeHTHI cogepxkanus (11 kiace)

Kon IIpoBepsieMblii 3J1eMEHT CO/IePKAHUS
1 |[udposas rpaMOTHOCTH
1.1 |IIpuHOMIBI TOCTPOECHUS M alapaTHble KOMIIOHEHTHI KOMITbIOTEpHBIX ceTei. CeteBble mpoTokonbl. Cers MHTepHeT. Anpecaius B cetd MuTeprer. Cucrema
JIOMEHHBIX UMEH
2 | Teoperudeckue OCHOBBI HHHOPMATHKA
2.2 |I'padsl. OcHoBHBIe MOHATHS. Buapl rpadoB. Pemenne anropuTMHYeCKMX 3a/ad, CBS3aHHBIX C aHAIM30M rpadoB (MOCTPOCHHE ONTHMAIBHOTO IYTH MEXIY
BepILIMHAMU rpada, onpe/esieHre KOJMYECTBa Pa3IHYHbIX yTeH MEX/y BEpIUIMHAMH OPHEHTHPOBAHHOTO allMKIMYECKOTO rpada)
2.3 | depeBns. bunapnoe nepeBo. JlMCKpeTHBIE UTPHI ABYX UTPOKOB ¢ NOJIHOM nH(popmanueil. [loctpoenue aepesa nepebopa BapHaHTOB, OIMCAHUE CTPATETHU UTPHI B

TabMMYHON QopMe. BeIUrphIlHbIE CTpaTeruy.
Hcnonb3oBanue rpadoB u JepeBbEB MIPH ONMMMCAHUU OOBEKTOB U ITPOIIECCOB OKPYIKAIOIIET0 MUPa




ANTOPUTMBI U IPOTPAMMEPOBAHHE

3.1 |OmpeneneHre BO3MOXHBIX PE3YJIbTATOB PabOThI MPOCTCUIIMX ANTOPUTMOB YIPABICHHS HCIOIHUTEISIMH M BBIYHCIHTEILHBIX anropuTMoB. OmpeneneHue
UCXOJHBIX JaHHBIX, TIPYU KOTOPHIX aJITOPUTM MOXKET JIaTh TPEOYEMBIN PE3yiIbTaT

3.2 |Drambl pemeHus 3a1a4 Ha kommbioTepe. S3bik nporpammupoBanus ([lackams, Python, Java, C++, C#). OcHOBHbIE KOHCTPYKIIMU SI3bIKa MPOTPaMMHPOBaHUSL.
Tumbl AaHHBIX: 1IETOYHCICHHBIE, BEIIECTBEHHBIE, CHMBOJNBHBIE, JIorHueckue. Berienus. CocraBHble ycnoBus. Llukier ¢ ycnoBueM. L{ukibl mo mepeMeHHOM.
Hcnonb3oBanue TabnUI TPaCCUPOBKU

3.3 | PazpaboTtka u mporpamMMHas peanu3aius alropuTMOB PELICHHUS THIIOBBIX 3a/ad 0a30BOro ypoBHs. [IpuMepsl 3a1a4: anropuT™Mbl 00pabOTKH KOHEUHOW YHCTIOBOH
MOCJIEeJOBATEIFHOCTH (BBIUYUCICHHE CYMM, IPOW3BEICHUH, KOJMYECTBA DJIEMEHTOB C 3aJaHHBIMH CBOMCTBAMH), alrOPUTMBI aHANM3a 3alliCH 4YHCeN B
MO3HUIIMOHHON CHCTEME CUMCIICHUSI, AITOPUTMBI PEIICHHS 3a7]ad METOJIOM Tiepedopa (MOUCK HAaMOOIBIIEro O0IIEro NEIUTENs IBYX HATypallbHBIX YKMCEIN, TIPOBEPKA
YHCIla Ha MPOCTOTY)

3.4 | OO6paboTka CHUMBOIBHBIX JaHHBIX. BcTpoeHHBIE (GYHKIINY S3bIKA TIPOTPAMMHPOBAHUS JIsT 00PaOOTKH CUMBOIBHBIX CTPOK

3.5 | TabnuuHble BEIWYHHBI (MAacCHBBI). AJNTOPUTMBI Pa0OTHI C AJIIEMEHTAMH MAacCHBa C OJHOKPATHBIM IMPOCMOTPOM MaccHBa: CYMMHPOBAaHHE DJIEMEHTOB MacCHBa,
MOJICUET KOJIUYECTBA (CYMMBI) SJIEMEHTOB MacCHBa, YJOBICTBOPSIONINX 3aJaHHOMY YCJIOBHIO, HAXOXKICHHE HAUOOJBIIEro (HAMMEHBIIIET0) 3HAYCHHS JICMEHTOB
MaccHBa, HaXOXJCHUE BTOPOTO MO BEIUYMHE HAMOOJbIIEro (HAUMEHBIIET0) 3HAYCHHS, JTUHEWHBIA MOHWCK 3JEMEHTA, MEepPECTAHOBKA JJIEMEHTOB MAacCHBa B
00paTHOM TOPSAKE.
CopTtupoBKa 0JHOMEPHOTO MaccuBa. [IpocTeie METOIBI COPTUPOBKY (HAIIPHMEP, METOT ITy3bIphKa, METOJT BEIOOpA, COPTUPOBKA BecTaBkaMu). [loamnporpaMMer

4 | MudopmanvoHHbIE TEXHOJIOTUH

4.1 | Ananmu3 manHbiX. OCHOBHBIC 33/1a4M aHATN3a JAHHBIX: TPOTHO3UPOBAaHUE, Kilaccu(uKanus, KIacTepu3alus, anaan3 oTKIoHeHnd. [locnenoBaTenbHOCTD pelieHus
3ajad aHalu3a JaHHBIX: COOp TEPBUYHBIX JIaHHBIX, OYUCTKA M OIICHKAa KadecTBa JAaHHBIX, BHIOOp W (MIIM) MOCTPOEHHE MOJICNH, NPeoOpa3oBaHUE JaHHbBIX,
BU3yaJM3alis JaHHBIX, HHTEPIPETAIUS PE3yIbTaToOB

4.2 | AHanu3 JaHHBIX C TIOMOUIBIO AJIEKTPOHHBIX TaONIUIl. BerurcieHne cyMMBI, CpeiHero apu(MeTHueckoro, HanOoJbINEro U HAMMEHBINETO 3HAYCHUH rana3oHa

4.3 | KoMIbIOTEpHO-MaTEMAaTHUYECKUE MOJIENH. DTallbl KOMIIBIOTEPHO-MATEMaTHIECKOTO MOJIEIMPOBAHMA: MOCTAHOBKA 3a/1a4d, pa3padOTKa MOAEIH, TECTUPOBAHHUE
MO/IENIN, KOMITBIOTEPHBIN IKCIIEPUMEHT, aHAIU3 PE3YJIbTATOB MOJICITHPOBAHUS

4.4 | YucneHHOE pelIeHNE YPaBHEHUH ¢ TOMOIIBIO TOI00pa mapameTpa

4.5 | Tabmuunble (pensuoHHbIe) 0a3bl NaHHBIX. Tabnuia - npeacTaBIeHUe CBEACHHUN 00 OJHOTUITHBIX 00BekTax. [lone, 3amuck. Kirrou Tabmuibl. Pabora ¢ roroBoi

0a3oi naHHBIX. 3anonHeHue 0a3bl JaHHbIX. [loMCcK, cCOpTHPOBKA M GUIBTpaHs 3aucel. 3anpockl Ha BBIOOPKY IaHHBIX. 3apOCkl ¢ NapameTpaMu. Berancnsembie
I0JIs1 B 3aIIPOCaXx.
MHoroTabnu4nblie 6a3bl JaHHBIX. THUIIBI CBA3EH MeXAy TabaumaMu. 3arpocsl K MHOTOTAOIMYHBIM 0a3aM JaHHBIX




IIposepsiembie Ha EI'D no nudopmaTike TpeGOBaHHSA K Pe3yJIbTaTaM 0CBOCHHS OCHOBHOM 00pa30oBaTeJbHON MPOrpaMMBbI CpeiHero o01mero oopa3oBaHus

Kon IIpoBepsiembie TPeOOBaHHUS K MPeIMETHBIM Pe3y/JbTATAM 0CBOEHHSI 0CHOBHOI 00pa30BaTe/IbHOI MPOrpaMMbl CpeaHero oduero oopa3oBaHus
NnpoBepsieMoro
TpeOoBaHMS

1. 3HaTh (TOHUMATB)

11 [MoHnMaHye OCHOBHBIX MPUHIIMIIOB yCTPOHCTBA M ()YHKIIMOHUPOBAHHS COBPEMEHHBIX CTAIMOHAPHBIX W MOOWIBHBIX KOMIBIOTEPOB; TEHICHIIHMA
Pa3BUTHSA KOMIBIOTEPHBIX TEXHOJOTHIA; BIIJICHAC HABBIKAMH PAa0OTHl C OMEPANMOHHBIMH CHCTEMaMUd WM OCHOBHBIMU BHUJaMHU MPOrPAMMHOTO
oOecriedeHus I pelIeHus y4eOHbIX 3a/1a4 M0 BEIOpaHHOH clieHain3aiuu

1.2 Hannuwme npenctaBnenuii 0 0a30BbIX MPUHIMIIAX OPTaHU3ANNN U (YHKIIMOHUPOBAHUS KOMITLIOTEPHBIX CeTel

13 IToHMMaHuEe OCHOBHBIX MPUHIIMITOB JUCKPETH3ANWHU PA3IUYHBIX BUOB HH(DOpMAIN

14 [Nonnmanue 6a30BBIX aNTOPUTMOB 0OPaOOTKH YUCIOBOH M TEKCTOBOUW MH(pOpMaImy (3aluch YHCEN B MO3UIMOHHONW CHCTEME CUHCICHHUS, JeTUMOCTD
IENBIX YUCEN; HAXOXKICHUE BCEX MPOCTBIX YHCET B 33JJaHHOM JIHana3oHe; 00paboTKka MHOTOPA3PSAHBIX IEIbIX YHCEIT; aHAIN3 CHMBOJIBHBIX CTPOK H
JPYTHUX), AITOPUTMOB TIOUCKA U COPTUPOBKHU

15 3Hanne (HYyHKIIMOHAIBHBIE BOBMOKHOCTH WHCTPYMEHTAIBHBIX CPEJICTB CPEBI pa3paboTKu

1.6 Brnanenrie oCHOBHBIMU CBEJICHHSIMU O 0a3aX JaHHBIX, KX CTPYKTYpPE, CPEICTBAX CO3JaHUS H PA0OTHI C HUMH

1.7 [lonnmManve BO3MOMKHOCTEH ¥ OTpaHUYEHHH TEXHOJIOTMH HCKYCCTBEHHOTO HWHTEIJIEKTa B Pa3iMYHBIX O0JACTAX; HAIWYHME TPEICTaBICHUH 00
WCTIOJb30BaHUH MH(POPMAIIMOHHBIX TEXHOJIOTHH B Pa3IMYHBIX TPO(ecCHOHANBHBIX chepax

1.8 Brnanenne TeopeTHUECKUM ammapaTtoM, MO3BOJISIONIMM OCYIIECTBISATH MPEACTaBICHUE 33JaHHOTO HATYPaIbHOTO YHCJIAa B PAa3UYHBIX CHCTEMax
CUHMCIICHUSI, BBITIOJNHATH MPEOOpa30BaHUS JIOTHUECKUX BBIPAKCHHH, HCIOIB3Ysl 3aKOHBI anreOpbl JIOTWKW; ONPENeNsATh KpaTdallliui MmyTh BO
B3BELICHHOM Tpad)e U KOJIMYECTBO MyTei MEXK Ty BEPIIMHAMYI OPUCHTUPOBAHHOTO AIIMKINYECKOro rpada

2. YMeThb

21 YMeHne HCHONIb30BaTh KOMIIBIOTEPHO-MaTeMaTHUECKUEe MOJAETH JUUIsl aHaiu3a OOBEKTOB M IPOIECCOB: (OPMYJIMPOBATH IEIb MOJCIHPOBAHMUS,
BBITIOJTHATh AHAJIN3 PE3yJIbTATOB, IMOJNYYSHHBIX B XOJI¢ MOJICIMPOBAHUS; OIIEHUBATH aJIEKBATHOCTh MOJIEIH MOJEIUPYEMOMY OOBEKTY WM MPOIECCY;
MPECTaBIIATh Pe3yIbTaThl MOJACIUPOBAHNUS B HATJISITHOM BUJIE

2.2 YMeHue knaccUpUIMpPOBATH OCHOBHBIC 3aJauyd aHalInW3a JaHHBIX (IIPOTHO3MPOBAHME, KIaCCU(UKAIWS, KJIACTEPH3ANWs, aHAIU3 OTKIOHEHHA);

MOHUMATh MOCJICAOBATCIIbHOCTD PCHICHUA 3a/la4 aHalIn3a JaHHbBIX: C60p NEPBUYHBIX NAHHBIX, OYHUCTKA U OLICHKA Ka4YC€CTBa JAHHBIX, BI:I60p n (I/IJ'II/I)
MMOCTPOCHUEC MOJICIIN, Hpeo6pa3OBaHHe JAHHBIX, BU3yaJIU3allid JaHHBIX, HHTCPIPCTALUA PE3YJILTATOB




2.3

YmMmenne onpeaensaTs HHOOPMAITMOHHBIA 00hEM TEKCTOBBIX, Ipa)MuecKNX M 3BYKOBBIX JAaHHBIX MPH 33JaHHBIX MapaMeTpax ANCKPETH3aAINH. Y MEHHE
OTIPEICTISATh CPSIAHIOK CKOPOCTh TIepeauu JaHHBIX, OICHUBATh M3MCHEHHE BPEMEHU Tiepeaun IpU U3MEHEHUH WH(OPMAITMOHHOTO 00beMa JaHHBIX U
XapaKTEepPUCTUK KaHaIa CBA3H

24 YMeHue cTpouTh KoJl, 00eCTIeYMBAIOIINI HAMMEHBIITYIO BO3MOXHYIO CPETHIOIO JUTMHY COOOIIEHHS IPH U3BECTHOM YaCcTOTE CHMBOJIOB

25 YMeHHne ucnonabp30BaTh MPU PEIICHUH 33a4 CBOMCTBA MO3UIIMOHHON 3alHCH YHUCEN, aITOPUTMBI IOCTPOEHUS 3allMCH YUCIIA B MO3ULUOHHON CUCTEMeE
CUMCIIEHMS C 33JJaHHBIM OCHOBAHHMEM M TIOCTPOEHMS YHCla MO CTPOKE, COAEpXKallleill 3amuch 3TOT0 YHCia B MO3MIIMOHHOM CHCTEME CUHCIEHHUS C
3aJJaHHBIM OCHOBAaHHEM; YMEHHE BBIIIOJIHATH apu(METUUECKHE ONepallui B MO3ULMOHHBIX CUCTEMaX CUUCIICHUS

2.6 YMeHue CTpOHUTh JIOTHYECKOE BBIPAKEHHWE B JAW3BIOHKTHBHOM M KOHBIOHKTUBHON HOpPMalbHBIX (OpMax MO 3aJaHHOH TaOHile HCTUHHOCTH;
HCCIIE0BaTh 00JIACTh HCTUHHOCTH BBICKA3bIBAHMUS, COIEPIKALLETO [IEPEMEHHBIC; PEIIaTh HECJIOKHBIE JIOTHYECKHE YPaBHEHUS

2.7 YMeHue pemarh aqropUTMUYECKUE 3a7ayl, CBSI3aHHBIC C aHAIM30M TpadoB (3a7a4u TOCTPOSHUS ONTHMAIBHOTO MyTH MEXAY BeplIMHAMH Tpada,
OTIpeeNICHHS KOJIMUECTBA PA3IUUHBIX ITyTEll MEX Iy BEpLIMHAMHI OPUEHTUPOBAHHOIO alIMKINYECKOro rpada)

2.8 YMeHue UCTIONb30BaTh ACPEBbsI P aHANN3E U OCTPOCHUH KOJOB U ISl IPEACTaBICHHs api(METHUECKUX BhIPOKEHHUH, TIPU PEIICHUH 3a/1a4 MOMCKa
U COPTUPOBKH; YMEHHUE CTPOUTH AEPEBO UIPHI 10 33JaHHOMY aJITOPUTMY; pa3padaTbiBaTh 1 0OOCHOBBIBATH BRIUIPHILIHYIO CTPATETUIO UIPHI

2.9 YMeHre aHanu3upOBaTh ATOPUTMBI C UCTIOIB30BAaHUEM TaOIIUI] TPACCUPOBKH; ONIPEJIENSATH O0€3 CIIOb30BaHUS KOMIIBIOTEPA PE3YJIbTAThI BBITTIOIHEHHSI
HECJIOKHBIX IPOTrPaMM, BKIIFOUAIOIINX LIUKIIbI, BETBICHHS U MOANIPOTPaAMMBI, TIPH 33JaHHBIX HCXOAHBIX JaHHBIX

2.10 YMeHue onpeneNsiTh CI0KHOCTh U3y4aeMbIX B Kypce 0a30BBIX alTOPUTMOB (CYMMHPOBAHHE 3J€MEHTOB MAaCCHBA, COPTHPOBKA MACCHBa, IepeOOpHbIC
JITOPUTMBI, TBOUYHBIA MOMCK) ¥ IPUBOAUTH IPUMEPHI HECKOJIBKUX AJITOPUTMOB PAa3HOW CIIOKHOCTH JJISl pEILICHHUS OJHOH 3a/1aun

211 Brnanenne yHuBepcallbHBIM SI3BIKOM MTPOTpaMMUpoBaHus Beicokoro yposHs ([lackanb, Python, Java, C++, C#), npencraBieHusiMu 0 0a30BBIX THIAX
JNAHHBIX U CTPYKTYpax IaHHBIX; YMEHHE HCIIOJIb30BATh OCHOBHBIC YNPABIISIOIIME KOHCTPYKLMH; YMEHHE OCYLIECTBISTH aHAIM3 HPEAJIOKECHHON
MPOTPaMMBIL: OIPEAEIATH PE3yIbTaThl Pa0OTHI IPOTPAMMBI NIPH 3alaHHBIX HUCXOAHBIX JAHHBIX; ONPEAENIATh, IPU KAaKUX UCXOAHBIX JaHHBIX BO3MOXKHO
MOJTyYEeHUE YKA3aHHBIX Pe3yJIbTaTOB; BBISBIATH JaHHBIE, KOTOPhIE MOTYT PUBECTU K OIIMOKE B paboTe mporpamMmel; GopMyIHpPOBaThH MPEIOKEHUsI
0 yIYYIIECHUIO TPOrPaMMHOI0 KoJa

2.12 YMeHne pealn30BhIBATH HA BHIOPAHHOM JIJIsi MU3YUEHUS SI3bIKE MPOrpaMMHpOBaHus BbicOKoro ypoBHs (Ilackanb, Python, Java, C++, C#) tunossie

ITOPUTMBI 00pabOTKHM 4YHCEJ, YUCIOBBIX IOCIEAOBATEIbHOCTEHl W MAacCHUBOB: NPEACTAaBIEHHE YHCIA B BHAE HA0Opa MPOCTBIX COMHOXKHUTEJEH;
HaXOXXACHNUE MaKCUMaIIbHON (MUHUMAIBbHOM) IM(PBI HATYPaJIbHOT'O YMCIIa, 3alIMCAHHOTO B CUCTEME CUHMCIICHUS C OCHOBaHHEM, HenpeBbimaommm 10;
BBIYHCJICHHE OOOOIIEHHBIX XapaKTePUCTHK JJIEMEHTOB MacCHBa WM YWCIOBOW IMOCIEIOBATENFHOCTH (CYyMMBI, TPOW3BEACHUS CPETHETO
apu(pMeTHIecKoro, MUHUMAJIBHOTO U MAaKCHMAaJIFHOTO 3JIEMEHTOB, KOJMUYECTBA AJIEMEHTOB, YJOBIETBOPSIONINX 33JaHHOMY YCIIOBHIO); COPTHPOBKY
3JIEMEHTOB MaCCHBA; YMEHHUE HCIIOJIb30BaTh B IIPOrpaMMax JaHHBIE PA3IMYHBIX TUIIOB C YUETOM OTPAHWYEHHUN Ha TMANa30H X BO3MOXHBIX 3HAUEHU,
MPUMEHATh NPH PEIIeHUH 3a1ad CTPYKTYPhl NAaHHBIX (CIIMCKH, CIIOBapH, CTEKH, OYEpeNH, IEPEBhs); NMPUMEHATb CTaHAApPTHBIE M COOCTBEHHBIC
MOJIIPOTpaMMBbl JUIsi 00pa0OTKU YHCIOBBIX JIAHHBIX M CHMBOJIGHBIX CTPOK; MCIOJIB30BaTh MPH pa3pabOTKe MporpamMm OHONMOTEKH MOANPOrPaMM;




YMEHHE UCIIONB30BaTh CPEICTBA OTIAIKH MTPOTPaMM B Cpeie IPOTPAaMMHUPOBAHUS

2.13 YMeHHe HCITOTh30BaTh JICKTPOHHBIC TAOJIHIIB TS aHAIN3a, TIPEICTaBICHUS U 00pabOTKH MaHHBIX (BKIIFOUAs BEIOOP ONTUMAIBLHOTO PEIISHUS, TI0I00p
JIMHUM TPEH[IA, PEIICHUE 3a/1a4 MPOTHO3UPOBAHMS); YMEHUE UCIIOIB30BaTh TaOIMYHBIC (PEISIIIMOHHbBIC) 0a3bl JAaHHBIX U CIIPABOYHBIC CUCTEMBI

2.14 YMeHne opraHm3oBBIBaTH JTHYHOE WH(OPMAIMOHHOE MPOCTPAHCTBO C HCIIOIB30BAHHUEM PA3IMYHBIX CPEICTB IU(PPOBBIX TEXHOJOTHH; TMOHUMaHHE
BO3MOXKHOCTEH ITU(PPOBBIX CEPBUCOB FOCYAAPCTBEHHBIX YCIYT, IU(POBBIX 00pa30BaTEIbHBIX CEPBUCOB

IlepedeHb 3J1eMeHTOB cofiep:kaHus, NpoBepseMbIX HA EI'D nmo nundgopmaruke

Kon IIpoBepsieMblii 31eMEHT COAEPKAHUSA
1 |Ludposas rpaMOTHOCTD
1.1 | OcHoBHbIE TEHAEHIINU PAa3BUTHSI KOMIIBIOTEPHBIX TeXHONOrui. [lapamienbHple Beruncinenus. MHOTonpoLeccopHble cucTeMbl. PactipeieneHHble BEIYUCIUTEIbHBIE
CUCTEMBI ¥ 00pab0TKa OOJIBIIMX JAHHBIX
1.2 | IIpuHIMIBI TOCTPOSHUS | alapaTHbIe KOMIIOHEHTHI KOMIBIOTEpHBIX ceTei. CereBrie mporokonbl. Cers MHTEpHET. Anpecarus B cetn UuTepHeT. [IpoTokombt
crexka TCP/IP. Cuctema nomeHHbIX HMeH. Pa3nenenue IP-cetn Ha mojceTy ¢ moMOIIbI0 MacOK HOAceTel
1.3 | daiinosas cucrema. [lonck B daitnoBoii cucreme. [IpuHIMIIBI pa3MenieHNs 1 IMeHOBaHUS (aiioB B qonroBpeMeHHoi namsth. [11abaoHsr A onucanus rpym
(haiiios
1.4 | CkopocTb niepesiaun JaHHBIX. 3aBUCUMOCTh BPEMEHH NepeJadu oT HHPOPMALMOHHOT0 00beMa JaHHBIX U XapaKTEPUCTHK KaHaJa CBSI3H
1.5 |lIudposanue nanaeix. CummeTpruHble 1 HecummeTpuuHble mUdpsl. Lndpsr mpoctoii 3amensl. Lugp Lesaps. Llndp Buxenepa. Anropurm mudposanus RSA
1.6 |Konupl, mo3Bosstonirne oOHAPYKUBATh U HCIPABIATh OMMOKK, BO3HUKAIOIIME NPH Tepefade NaHHbIX. PaccrosHnme XammuHra. KoaupoBaHue ¢ NMOBTOpEHHEM
outoB. Koasr XaMMuHra
2 | Teoperudeckue OCHOBBI HH)OPMATHKA
2.1 | IBow4HOe KojaupoBaHHWE. PaBHOMEpHbIE M HEpaBHOMEpPHBIC KOJIBI. JlekoaupoBaHuEe COOOIIECHHI, 3alMCAHHBIX C MOMOIILI0 HEPAaBHOMEPHBIX KOJOB. YCIIOBHE
®ano. [locTpoerne oTHO3HAYHO JEKOANPYEMBIX KOJIOB C TOMOIIBIO JIEpPEBa
2.2 | Teoperudeckue MOAXOJbI K OIEHKE KOJMYecTBa MHQOpManuu. EnuHUIBI M3MepeHus: koiaudecTBa HHGopManuu. AJaBUTHBIA TOAXOJ K OIEHKE KOJUYeCTBa
uHQopMaIuy. 3aKoH I UTUBHOCTH nHpopManuu. @opmyna Xapriu. Madopmanus u BepositHocts. Dopmyna [llennona
2.3 | Cucremsl cuncienus. Pa3BepHyTas 3amuch meiblX U JpOOHBIX YHCEN B TO3UIIMOHHON cucteMe cuucieHus. CBOCTBa MO3UIIMOHHOM 3allUCH YHCIa: KOJINYECTBO




nmudp B 3alHCH, TMPHU3HAK IEIMMOCTH YHCIIa HAa OCHOBAaHWE CHUCTEMBI CUHCIICHHSA. AJTOPUTM IepeBOAa IENOT0 4YHcia M3 P-WYHOW CHCTEMBI CUHCICHHS B
JICCATUYHYI0. AJITOPUTM TIEPEBOJIa KOHEUHOM P-U4HOU IpoOH B IECATUUHYO. AJITOPUTM TIEPEBO/Ia IIENIOT0 YUCIIa U3 JECSITUYHON CUCTEMbI CUUCIICHUS B P-HuHyt0.
IlepeBon koHewHOHW necsTHYHOW aApoOu B P-munyro. JIBomuHas, BOChMepHWYHAass W IIECTHAAIATEPUYHAS CHCTEMBI CYHCICHHSA, CBS3b MEXKIY HHMU.
ApudmMerndeckne Onepanuy B MO3UIHOHHBIX CUCTEMaX CUUCIICHIS

2.4

Tpoanaﬂ YpaBHOBCUICHHAA CUCTEMA CHUCIICHU. I[BOI/I‘IHO-I[CCHTI/I“IHaﬂ CUCTEMA CUHUCIICHHUA

2.5

Komuporanue tekcroB. Komuporka ASCIIL. OmuobGatitabie koaupoBku. Cranmapt UNICODE. Komuposka UTF-8. Onpenenenue wHGOpMAMOHHOTO 00beMa
TEKCTOBBIX COOOIIEHUH

2.6

Konuposanue nzobpaxennii. Ouenka nHPOPMALMOHHOTO 00beMa rpad)iuecKuX JaHHBIX MPH 3aJaHHBIX pa3pelieHuH U TIyOrHe KOAUpOBaHMs 1BeTa. L{BeToBbIe
MOJIEIH.
Koanposanue 3Byka. Onienka nH(pOpMaMoOHHOro 00beMa 3BYKOBBIX JaHHBIX MPH 33JaHHBIX YaCTOTE TUCKPETH3ALUHU U Pa3PsIAHOCTH KOAUPOBAHUS

2.7

Anre6pa noruku. [Tonstue Boicka3biBaHus. BrickaspiBaTenbHble GopMbl (IpeankaTsl). KBaHTOPEI CyliecTBOBaHUS U BCEOOLTHOCTH.

Jlornyeckue onepanuu. Tabauubl CTHHHOCTH. Jlornueckue BeipaskeHus. Jlorudeckue ToxaecTBa. Jlornueckue onepauny U onepaniy HaJl MHOKECTBAMH.
3aKoHBI anTeOpshl JIOTUKU. DKBUBAJICHTHBIE TPEOOPa30BaHMs JJOTHIECKUX BBIpaKEeHHH. JIorHueckue ypaBHEHUS U CUCTEMbI YPaBHEHH.

Jlornyeckue GyHKIUH. 3aBUCUMOCTb KOJMYECTBAa BO3MOXKHBIX JIOTHYECKUX (PYHKIMKA OT KOJIMYECTBA apI'yMEHTOB.

Kanonudeckne hopMbI TOTHUECKUAX BBIPAIKEHUIHA

2.8

COBGpH.IeHHLIe AU3BIOHKTHBHBIC KOHBFOHKTUBHBIC HOPMAJILHBIC (I)OpMBI, AJITOPUTMBI UX ITOCTPOCHUS 11O Ta6J'II/II_Ie HCTUHHOCTH

2.9

Jlormdeckue aaeMeHTHl B cocTaBe KoMmbioTepa. Tpurrep. CymmaTtop. MHoropaspsaaasiii cymmarop. Iloctpoenne cxem Ha JJOTHYECKHX 3JIEMEHTax 10 33JaHHOMY
JIOTUYECKOMY BBIPaKEHHIO. 3aMHCh JIOTHYECKOTO BBIPAXKEHHS IO JIOTHYECKOHN cXeme

2.10

Mopnenu u monenupoBanue. Llenn MoaenpoBanus. AZEKBaTHOCTh MOJETH MOJECTUPYEeMOMY 00BEKTY MITH npoleccy. Dopmanu3aius NpuKIaaHbIX 3aad.
[Ipencrasienue pe3yabTaTOB MOACIMPOBAHUS B BUZE, YAOOHOM Uil BOCHIPUATHS 4eJI0BEeKOM. I 'padnieckoe npeacTaBieHle JaHHBIX (CXeMbl, TAaOIHUILIbI, TpaQuKH).

2.11

IIpencrarieHue MEIbIX YUCEN B MaMSITH KOMIbIoTepa. OrpaHHYeHHOCTh JMAla30Ha YHCEN MPU OTPAaHUYCHUH KOJUYECTBA pa3psnoB. llepemnonHernue pa3psaHoi
ceTKH. be33HakoBbIe U 3HAKOBBIC JaHHbBIE. 3HAKOBBIN OUT. JIBOWYHBIN TOTIOJHUTEIBHBIN KO/ OTPHUIIATENBHBIX YHCEI.

[ToburoBsie noruueckue onepanuu. Jlornyeckwmii, apudpmerndeckuii U ruKIndeckuii casury. lllndpoBanre ¢ MOMOIIBI0 TOOUTOBOI OMEPalUU «UCKIIOYAIOIIEe
NN

2.12

HpeI[CTaBHeHI/Ie BCHICCTBCHHBIX YUCCII B IMAMATH KOMIIBIOTEpPA. 3Haqamaﬂ YaCTb U MOPAAOK YHCIIA. I[I/IaHa3OH 3HAYCHUI BCIICCTBCHHBIX YHUCCII. HpO6J’ICMLI
XpaHCHHUA BCUICCTBECHHBIX YUCCII, CBA3aHHBIC C OTPaHUYCHUEM KOJIMYECTBA paspaao0B. Brimmonaenue onepaunﬁ C BCIICCTBCHHBIMHN YHCJIaMH, HAKOIIJICHUC OIIMOOK
IIPU BBIYUCIICHUAX

2.13

I'padsl. OcHoBuble moHATHSA. Buabl rpadoB. Onmcanme rpadoB ¢ MOMONIBIO MATPHUI[ CMEXKHOCTH, BECOBBIX MAaTpHIl, CITUCKOB CMEXHOCTH. Pemenne
AITOPUTMHUYECKUX 3aJ[ad, CBSI3aHHBIX C aHAIM30M TpadoB (MOCTpOeHHE ONTUMAIBLHOTO MYTH MEXIy BeplIMHAMH rpada, onpejieieHrue KOJIMUeCTBa Pa3IMIHbBIX




MyTel MeXIy BepIINHAMHI OPUEHTHPOBAHHOTO aIlKJINYeCcKoro rpada)

2.14 | HepeBbs. bunapuoe aepeBo. Jlepesns norcka. CriocoObl 00xoza aepesa. IlpencrapieHue apupMeTHUSCKUX BIPaKCHMI B BUE AepeBa. Mcmons30Banue rpadoB u
JIEPEBBLEB MPH ONMKCAHUN OOBEKTOB U MPOLECCOB OKPYKAIOIIET0 MUPa

2.15 | JluckpeTHble WIPHI JBYX HTPOKOB C monHOW wuH(popmanumeil. [ToctpoeHne nepeBa mepebopa BapHaHTOB, ONMHCAHHME CTPATETHMH UTPHl B TAaOMHMYHOW (opme.
Briurpsliiabie ¥ MPOUTPHIIIHBIC TO3UIIUU. BEIMTPHILIHBIE CTpaTeruu

2.16 |CpenctBa HCKYCCTBEHHOTO UHTEIUICKTA. MIeHTH(DUKAINS U TTOMCK N300paKeHNH, pacrio3HaBaHue JUIl. Vcroih30BaHHEe METOOB UCKYCCTBEHHOTO MHTEIIICKTA B
oOyyaromux cucremax. Vcmonp30BaHne METOJJOB HCKYCCTBEHHOT'O HHTEIJIEKTa B podoToTexHuke. HTepHeT Benieil. HelipoHnsie cetn

3 | ANTOpUTMEI B TPOrpaMMUpPOBaHHE

3.1 | ®opmanuzanms NoHATHA alroputMa. MammHa TelOpUHTa KaKk YHUBEpcalbHast MOJIENb BHIYUCICHUH

3.2 | OueHka CIOXKHOCTH BbIYUCICHUN. Bpems paGoThl 1 00beM HCHONB3YeMOH MaMsITH, UX 3aBUCHMOCTh OT pa3Mepa UCXOJHBIX JaHHBIX. OLEHKa aCUMIITOTUYEeCKOM
CJIO’)KHOCTH aJITOPUTMOB. AJITOPUTMBI MOJIMHOMHUAIBHOHN cloxHOCTH. [lepeOopHble anropuTmel. [IpuMepsl pa3nuuHBIX aNrOPUTMOB pEIICHUs] OAHOM 3alIavd,
KOTOPBIE UMEIOT Pa3INIHYIO CJIOXKHOCTh

3.3 | OmpeneneHre BO3MOMKHBIX PeE3yJIbTaTOB Pa0OTHl MPOCTEHUIIMX AITOPUTMOB YIPABJICHUS WCHOJHUTENSMH M BBIYMCIHUTENBHBIX anroputmoB. OrmpenencHue
WCXOJHBIX JaHHBIX, TIPHU KOTOPBIX aITOPUTM MOXKET JIaTh TPEOYEMBIN Pe3yabTaT

3.4 | Anroput™bl 00pabOTKH HAaTypalbHBIX YMCENl, 3alHCAHHBIX B IO3UIIMOHHBIX CHCTEMaX CUUCIICHHS: pa30UeHHe 3alKiCy YHCIa Ha OTIeNbHbIC IU(PHI, HAXOXKICHHE
CYMMBEI H TTPOU3BeIeHUs (P, HAXOKICHNE MAKCUMAITbHON (MHHUMATBHOHN ) UG PHIL.
[Ipencrasienne yncna B Bujae Habopa MPOCTHIX COMHOXKHTENEH. ANTOPUTM OBICTPOTO BO3BEIEHUS B CTeNeHb. [IOMCK MPOCTHIX YHCEN B 33/IaHHOM JIHAlla30He C
TIOMOII[BIO aJITOPUTMa «penieTo Iparochenar

3.5 | MHoropas3psiiHbI€ 1eNIbIe YUCIIa, 3a1a4H JUTMHHON apu(MeTUKH

3.6 |S3p1k mporpammupoBanus (Ilackans, Python, Java, C++, C#). Tumbl naHHBIX: [IEIOYNCIICHHBIC, BEIIECTBEHHBIC, CHMBOIIBHBIE, JIoTndeckue. BeTBienus. CloxHbIe
ycaoBud. Hukiel ¢ ycnoBuem. LIUKIIbI IO IEpeMEHHOM.
O0paboTka JaHHBIX, XpaHAIIUXCcs B Qaitax. TekcToBble u ABOUYHBIE (Qaiiibl. DaiinoBeie nepeMeHHbIe ((haiinoBble ykazarenn). UreHre u3 Qaiina. 3anuchk B Qaiii.
Pa3buenue 3amaun Ha noazanaun. [loamporpaMmel (mpouenyps! U pynknun). Micnons3oBanue craHapTHONH OMOIMOTEKH s3bIKa IPOTPaMMHUPOBAHUS

3.7 | Pexypcus. PexypcuBable mponeypsl v GyHKIWU. Vcronb30BaHne CTEKa JIjIsl OpraHUu3aliy PEKyPCHBHBIX BHI30BOB

3.8 |Umucnennble meronbl. TouHOE M MPHONMKEHHOE pelieHus 3aqadu. UHciIeHHOe pellieHHWe YpaBHEHWH C MOMOINBI0 MoJI0opa mnapamerpa. UWClieHHBIE METOJbI

pelleHnst ypaBHEHHIA: MeTO]| epedopa, METO/ ] MOJOBUHHOTO JeneHus. [IpuOimkeHHOe BRIYMCICHUE JJIMH KPUBBIX. BhIUucienne miomazeid Guryp ¢ moMoIns0o
YHCJICHHBIX METOAOB (METOJ MpPAMOYTOJBHHKOB, MeToa Tpameuuii). Ilonck makcumyma (MUHUMyMa) (DyHKUHMM OJHOW IMEPEMEHHOM METOJOM IOJIOBUHHOTO
JIeJIeHUs




3.9

O06paboTka CHUMBOIBHBIX TAHHBIX. BeTpoeHHBIE GYHKINY S3bIKA TIPOTPAMMHUPOBAHHUS 11 00PaOOTKH CUMBOIIBHBIX CTPOK. AJITOPUTMBI 00paOOTKH CHMBOJIBHBIX
CTPOK: TIOJICYET KOJIMYECTBA MOSBICHUI CUMBOJIA B CTPOKE, pa30MEHNE CTPOKH Ha CJIOBA 110 MPOOETIHHBIM CHMBOJIaM, TIOUCK MOJICTPOKH BHYTPH JaHHON CTPOKH,
3aMeHa HaliIeHHO# MOJICTPOKH Ha JPYTYI0 CTPOKY. [ 'eHepaIusi BceX CIIOB B HEKOTOPOM alipaBHTE, YIAOBICTBOPSIONIMX 3aIlaHHBIM OrPAHUYCHHISIM.
[Ipeo6pa3oBanue Uncia B CAMBOJIBHYIO CTPOKY H 0OpaTHO

3.10

MaccuBbl M TOCIIEIOBATEIBHOCTH YHCEN. BprumcieHne 0OOOIIEHHBIX XapaKTEPHCTHK AJIEMEHTOB MAacCHBA WJIM YHCIOBOM IOCIIEIOBATEIBHOCTH (CYMMBI,
HPON3BE/ICHHS, CPEIHET0 apu(PMETHIECKOT0, MUHIMAIBLHOTO M MAaKCHMAJIBHOTO 3JIEMEHTOB, KOJMYECTBA HJIEMEHTOB, YIAOBIICTBOPSIOIINX 3aJaHHOMY YCIIOBHIO).
JluHelHBI MOWCK 3aJaHHOTO 3HAYCHHS B MaccHBe. ANTOpPUTMBI pabOTHl C 3J€MEHTaMH MacCHBa C OJHOKPAaTHBIM MPOCMOTpoM MaccuBa. COpTHpPOBKa
OJTHOMEpHOTr0 MaccuBa. [IpocThie METOIBI COPTUPOBKH (METOJ My3bIpbKa, METO BEIOOpa, COPTHPOBKA BecTaBKamu). COPTUPOBKA CIMSHUEM. BrIcTpas copTHpOBKa
MaccuBa (anroput™ QuickSort). JIBONYHEI MOMCK B OTCOPTHPOBAHHOM MAaCCHBE

3.11

JIByMepHBIE MAacCHBHI (MaTpUIIbl). ANTOPUTMBI 00paOOTKH IBYMEPHBIX MAaCCHBOB: 3allOJTHEHUE JABYMEPHOTO YHCIOBOTO MAacCHBa 110 33JaHHBIM IIPaBHIIaM, TIOMCK
3JIEMEHTa B JIByMEPHOM MAaCCHBE, BBIYHMCICHHE MaKCUMyMa (MHHHMYMa) M CYMMBI 3JIEMEHTOB ABYMEPHOI'O MAacCHBa, MEPECTaHOBKA CTPOK U CTOJIOLOB
JIBYMEpHOTO MaccuBa

3.12

CrnoBapu (acconraTHBHBIE MAaCCHBBI, 0OTOOpaXkeH s ). Xam-tadmuiiel. [locTpoenne andaBUTHO-9aCTOTHOTO CIOBAps IS 33JaHHOTO TEKCTa

3.13

Crexkn. AHanu3 TPaBUIBHOCTH CKOOOYHOTO BBIpAKEHHS. BbrumcieHne apu(METHYECKOTO BBIPAXKEHHWS, 3alMUCAaHHOTO B MOCTUKCHOU (opme. Ouepenu.
Hcnonp3oBaHue ouepenu Aj1si BDEMEHHOTO XPaHEHHS AaHHBIX

3.14

AnroputMmel Ha rpadax. [loctpoeHne MUHMMaIBHOIO OCTOBHOTO JiepeBa B3BEIIEHHOT'O CBS3HOTO HEOPHUEHTHUpPOBaHHOTO rpada. KommuecTBo pasnuuHBIX MyTen
MEXY BepIIMHAMH OPHEHTHPOBAHHOIO allMKIMYecKoro rpada. Anroputm JeidkcTpsl

3.15

HepeBbsi. Peanuszauust nepeBa ¢ MOMOLIBIO CCBUIOYHBIX CTPYKTYp. [IBonunbie (OmHapubie) aepeBbs. IlocTpoeHue nepeBa Uil 3aJaHHOTO apU(PMETHUECKOTO
BeIpaykeHHs. PexypcuBHBIE anropuTMbl 00xoza aepesa. Mcrnons3oBanue creka v odepenn st 00xXo/a aepesa

3.16

I[I/IHaMI/I‘ICCKOG IporpaMMHUpPOBAHUC KAK MCTO/ PCHICHHUA 3a/1a4 C COXPAHCHHUEM IMPOMEIKYTOYHBIX PE3YJIbTATOB. 33,[[8.‘{1/1, peuaeMbI€ € IIOMOUIBIO TUHAMUYCCKOT'O
IporpaMMHUpOBaHus: BEIYUCICHUE PCKYPCUBHBIX (I)YHKI_II/II\/’I, MNOACYCT KOJINYECCTBA BAPUAHTOB, 3aa9 ONTUMU3ALIUN

3.17

[lonsatTne 00 0OBEKTHO-OPHUEHTHPOBAHHOM MporpaMmupoBaHur. OObEKTH M Kiacchl. CBoiicTBa M METOIbl 0OBEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIH AHAIMN3.
Pa3paboTka nporpamMm Ha OCHOBE OOBEKTHO-OPUEHTHPOBAHHOTO MOIX0/1a. VIHKATICy sy, Hacael0BaHue, MOTUMOPHU3M

WndopmanmoHHbIE TEXHOIOTHH

4.1

Amnanu3 qanabix. OCHOBHBIE 3a/1a4M aHAIN3a JAHHBIX: IPOTHO3MPOBAHKE, KiIacCu(UKAIWs, KIaCTEPHU3aIlis, aHaIn3 OTKIOHeHHH. TTocme0BaTeIbHOCTD PEIIEHS
3a]a4 aHaJM3a JIAHHBIX: COOp TEePBHYHBIX JAHHBIX, OUYHUCTKA M OICHKA KA4YeCTBA JAHHBIX, BHIOOP M (MJIM) MOCTPOCHHE MOJCIH, MPeoOpa3oBaHUE NAHHBIX,
BU3yaJM3alns JAHHBIX, WHTEPIpPETAIis pe3yabTaToB. [IporpamMMmHbie cpeicTBa W MHTEpHET-CepBHCHl A1 00pabOTKHM M MPEACTaBICHUS JaHHBIX. bobiine
JaHHble. MalnHHOE 00yUeHUe

4.2

Ananus JAaHHBIX C INOMOLIBIO 3JICKTPOHHBIX Ta6J'II/I]_[. Brruucnenue CYMMBbI, CpCAHCTO apI/I(l)MeTI/I‘ICCKOFO, HanOOJIBIIETO (HaI/IMeHL].HeI‘O) 3HA4YCHHUA Aualia3oHa.




Brruncnenne koadduimenrta koppensanun IByX psaaoB AaHHbIX. [locTpoeHue cron04aThix, TMHEHYATHIX U KPyTroBbIX auarpamm. [loctpoenune rpadukoB QyHKIMA.
[MonGop nuHUM TpeHaa, pelieHne 3a1a4 MPOTHO3UPOBaHMsL. PeleHre 3a1a4 ONTUMH3aKU ¢ TOMOIIBIO SJIEKTPOHHBIX TaOIuI]

4.3 | luckperuzanus MOpH MaTeMaTHUYECKOM MOJICIIMPOBAHMU HEMPEPBIBHBIX MpoleccoB. MopaenupoBaHue IBMXKEHUS. MonenupoBaHHe OHMOIIOTHYECKUX CHUCTEM.
MaremaTrueckiue MOJECTH B SKOHOMHKE. BBIUMCIUTENBbHBIE SKCHEPHUMEHTHl ¢ MoaeniMu. OOpaboTKa pe3yibTaTOB SKCHepHUMeHTa. MeTol HauMEeHbBIINX
kBanpaToB. OLleHKa YHCIIOBBIX IapaMETPOB MOJIEIUPYEMBIX 00OBEKTOB U MpolieccoB. BoccTaHOBIEHNE 3aBUCMMOCTEN 110 pe3yiIbTaTaM IKCIEPUMEHTa

4.4 | BepositHocTHBIE Mozenu. Metoasl Monte-Kapino. Mutannonnoe Moaenuposanue. CHCTEMBI MaCCOBOTO OOCTYKHBaHUS

4.5 | Tabmuunble (penslMOHHBIC) 0a3bl JaHHBIX. Ta0nuia - MpeAcTaBiIecHUE CBEACHHUI 00 OJHOTHITHBIX 00bekTax. [lose, 3amuck. Kirou tabmuiel. PabGoTa ¢ rorooi
0a3oii maHHBIX. 3anonHeHne 6a3bl JaHHBIX. [loncK, COpTUPOBKa U GUIBTpPAIHS JaHHBIX. 3aNpOCkl Ha BRIOOPKY JaHHBIX. 3alpoCHl ¢ mapameTpamu. Beraucisembie
HOJISL B 3aIIPOCax.

MmuororabnmyHble 6a3bl TaHHBIX. THIIBI CBsA3EH Mex Ty Tabnuiamu. Baenrauii kimod. LlerocTHOCTE 6a3b1 TaHHBIX. 3apOChl K MHOTOTA0IMYHBIM 0a3aM TaHHBIX

4.6 | TexcroBslii mporeccop. CpencTBa MoMcKa U aBTO3aMEHBI B TEKCTOBOM Mporieccope. CTpyKTYpHUpOBaHHBIE TEKCTOBEIE TOKyMeHThl. CHOCKH, ornaBienue. [IpaBuna
[UTHPOBAHUS UCTOYHUKOB W OPOPMIIEHUS ONOIHOTpadaecKux CChITOK

YMK u 3s1ekTpoHHble (HudpoBbie) 00pazoBaTe/bHbIE pecypehbl:
IIporpamma:
denepanbHas o6pa3oBaTenbHAs IPOrpaMMa CpeIHero o01ero 00pa3oBaHus, yTBepKIeHHas: puKkazoM MuHmnpoceenienus: Poccun ot 18.05.2023 r. Ne 371
Y4eOHMKH:

Bocosa JI.JI., bocosa A.1O. Madopmaruka: 10-it kimacc: 6a30Bb1ii ypoBens: yueOnuk / JI.JI. BocoBa, A.1O. bocoBa. — Mocksa: IIpocsemnienne, 2024.

Bocora JI.JI., Bocopa A.}O. Mudopmaruka: 11-it kiacc: 6a30Bbiii ypoBeHb: yueOnuk / JI.JI. Bocoa, A.1O. Bocoa. — Mockga: [Ipocsemienue, 2024.
JonosHUTEeIbHASA JIMTepaTypa:

Wndopmaruka: 10-11 kmaccel: 6a30BbIi ypoBeHb: MeToandeckoe mocodue k yueonukam JI. JI. bocosoii, A. FO. bocosoii / JI. JI. bocosa, A. }O. Bocosa, H. A.
AxsunsiHos, U. 1. Kykimna, E. A. Muponunk. — Mocksa: [Ipocsenienue, 2023.

noOP:

DnexTpoHHOE NpuiiokeHue K yueOnuky «Mudopmaruka» ms 10, 11 xkmaccos https:/Ibz.ru/metodist/authors/informatika
denepanbHbIil HHCTUTYT MEAAaroruueckux namepenuii. http://www.fipi.ru/.

Odunranbupiii nHGOpMAMOHHKIHA TTopTan ExuHoro rocyrapcrseHnoro Dk3amena. http://www.ege.edu.ru/

Enmunas Komnexuust Lludpossix o6pasoBatenbHbix pecypco http://school-collection.edu.ru/

denepabHBIN HEHTP HMHHOPMALIMOHHO-00pa30BaTeNbHbIX pecypcos http://fecior.edu.ru



https://lbz.ru/metodist/authors/informatika

HUcnoan3oBanue IJIEKTPOHHBIX

Jara

Ne HaumenoBanue pasaena Tema ypoka K-Bo (UHGPOBBIX) 06PA3OBATENBHBIX F—— part
yp- 1acos pecypcos (JOP, IIOP) 10 10
HNudopmanus u|TexHuka O€30MacHOCTH W THTHEHa NpH paboTe ¢ KOMIIBIOTEPAMH. https://resh.edu.ru/subject/lesson/5
1 nHpOpMAIHOHHbIE ITpuHLHIIBE PAaGOTHI KOMITBIOTEPA 1 |425/main/15095/
IPOLEeCChH
5 Bxomnast nmarsoctudeckas pabdora. Mapopmanms. 1
HubopMamoHHast [paMOTHOCTh, HHGOOPMALIMOHHAS KYJIbTYPa
3 [Momxomb! kK U3MEpeHUto HHGOPMAIHH 1 https://resh.edu.ru/subject/lesson/6
469/
4 WHbopMamOHHbBIE CBSI3H B CHCTEMAaX Pa3IHYHOM IPUPO/IBI 1
5 O6paboTka uHGOpMALTUH 1 https://resh.edu.ru/subject/lesson/6
455
6 Undopmarmonnsie npoueccs. [lepenaya u xpaneHne HHPOPMAIUH 1
KommbroTep u ero Wcrtopust pa3BUTHS BBIYHCIUTEILHON TeXHUKH. TEHACHIINN Pa3BUTHSL https://resh.edu.ru/subject/lesson/4
7 NporpaMMHoe odecnedeHHe |KOMITBIOTEPHBIX TEXHOJIOTHH 1 715
8 OcHOBoOTIOIAraroIKe IPUHIMITE yeTpoiictBa 9BM 1 https://resh.edu.ru/subject/lesson/5
425
[Mporpammuoe obecriedeHre KOMITBIOTEpa. 3aKOHOAATEILCTBO
9 Poccuiickoit @eneparun B 001aCTH MPOTPAMMHOTO 00eCTICUCHHUS 1
10 daiinoBasi cuctema kKomibioTepa. Onepanuu ¢ GailiaMmu U nankamu 1 https://resh.edu.ru/subject/lesson/5
421
Ipencrabaenue Cucrembl cuncnenus. [IpencrapieHne Yuces B MO3UIIMOHHBIX https://resh.edu.ru/subject/lesson/5
11 uHpopMalHH B crucTeMax 1 1620/
KOMIbIOTEpe CUHCIICHUSI
I[BOI/I‘IHaSI, BOCbMEpHYHAA U HICCTHAAUATEPUIHAA CUCTEMBIL
12 cuncienus. IlepeBo YuCen U3 OAHON MO3ULIUOHHON CHCTEMBI 1
CUMCJICHUS B IPYI'VIO
13 ((BBICTpBIﬁ» MEPEBOT YUCECII B KOMITBIOTCPHBIX CUCTEMAX CUUCIICHUA 1
14 Apundmernyeckre onepayy B MO3UIHOHHBIX CHCTEMaX CUUCIICHUS 1 https://resh.edu.ru/subject/lesson/5
423/
15 IIpencraBnenue 1uenbix U BEIIECTBEHHBIX YUCEN B MAMSTH 1
KOMIIBIOTEPA
16 Konupoanue TekcToBON HHPOPMAIUU 1 https://resh.edu.ru/subject/lesson/5
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https://resh.edu.ru/subject/lesson/5425/main/15095/
https://resh.edu.ru/subject/lesson/5425/main/15095/

HUcnoan3oBanue IJIEKTPOHHBIX

Jara

Ne HaumenoBanue pasaena Tema ypoka K-Bo (UHGPOBBIX) 06PA3OBATENBHBIX F—— part
yp- 1acos pecypcos (JOP, IIOP) 10 10
17 Konuposanue rpaduueckoit nadopmanun 1 https://resh.edu.ru/subject/lesson/5
348
18 KonupoBanue 38ykoBO# HHPpOpMALTUT 1 https://resh.edu.ru/subject/lesson/5
556/
19 O6o06maromuii ypok mo teme "Ilpencrasienne nHGpoOpMaIiy B 1
kommbiorepe". IlpoBepounas pabora
DJIeMeHTHI TEOPHH HekoTopbie CBeeHNs U3 TEOPHU MHOXECTB https://resh.edu.ru/subject/lesson/6
20 MHOKECTB M aJredpnl 1 061
JIOTHKH
21 AureOpa noruku. BeickassiBanus. JIorHuecKkre onepaniu 1 https://resh.edu.ru/subject/lesson/5
426
29 Jlormyeckne BbIpaXKeHHs. TaONMIBl HCTHHHOCTH  JIOTHYECKHX 1
BBIP)KCHUH
23 OCHOBHBIE 3aKOHBI aII€OpPbI JIOTHKH 1
24 [IpeoOpa3oBaHKe JOTMYECKUX BBIpAKEHUH. PerieHne MpOCTEeHIINX 1 https://resh.edu.ru/subject/lesson/4
JIOTHYECKUX YPaBHEHUI 714
25 OneMeHTHl CXeMOTeXHHUKH. JIornaeckne cxeMbl 1
26 Jloruueckue 3a/1auu U CriocoObl UX PEIICHHs 1 https://resh.edu.ru/subject/lesson/4
713/
OO6o0muieHne W cUCTeMaTH3alsd H3ydeHHOTOo MaTepHaja Io TeMe
27 «ONeMeHTHl TEOPHH MHOXKECTB M aireOpsl JOTHKH». [IpoBepouHas 1
pabota
CoBpeMeHHbIe TeXHOJ0ruu | TeKCTOBBIE TOKYMCHTHI https://resh.edu.ru/subject/lesson/5
CO31aHus ¥ 00padoTKH 422/
28 HH(pOPMANHOHHBIX 1
00BbEKTOB
29 OOBEKTH KOMITBIOTEPHON TpaduKH 1
30 KommnbroTepHsle nnpe3eHTanum 1 https://resh.edu.ru/subject/lesson/5
424
31 Bremonnenne muHH-poekta mo Teme «Co3maHme W 00paboTka 1
HH()OPMALIMOHHBIX 00BEKTOBY
32 MoBTOpeHue OCHOBHBIC HEH U MOHATHS Kypca
33 Hrorosas mpoBepoyHas pabora
34 Hrorosslii ypok



https://resh.edu.ru/subject/lesson/4713/
https://resh.edu.ru/subject/lesson/4713/

Hcnoab3zoBanue 3JEKTPOHHBIX

Jara

e Hammeroparue pasieta Tema ypoka K-so (mudpoBbIX) 00pa3oBaTeIbHBIX I1aH dakr
yp. 4acoB
pecypcos (0P, LIOP) 11 11
1 O6padorka undopmanun B|TexHnKa OE30MACHOCTH W THTHEHA INpH pabOTe C KOMIBIOTEpaMHU. 1 https://resh.edu.ru/subject/lesson/5
2JIEKTPOHHBIX Ta0aunax |Tabmuynslii nporneccop. OCHOBHEIE CBEIEHUS 817/conspect/82476/
2 PenmaktupoBanue 1 HopMaTHPOBAHKE B TAOIMYHOM MPOLIECCOPE 1
3 BceTpoeHHbIe GyHKIMY U UX HCTIOIb30BaHKe. Jlorndeckne QyHKIHN 1
4 BcTpoeHHbIe QYHKIME U UX UCTIOIb30BaHKe. Jlornueckue GyHKIHN 1
5 WHcTpyMeHTHI aHamM3a JaHHBIX 1
6 O06o0011eHre U cUCTeMaTH3alUs U3YyYeHHOT0 MaTeprana o TeMe 1
«OQ06paboTKa HHPOPMALIMY B DIEKTPOHHBIX TAOIUIAX
7 AJTopuTMBI 1 3JieMeHTHl  |OCHOBHBIE CBEICHUS 00 aNropuTMax 1 https://resh.edu.ru/subject/lesson/5
NPOrpaMMHPOBAHUS 492/start/10410/
8 ANTOpUTMHYECKHE CTPYKTYPHI 1 https://resh.edu.ru/subject/lesson/5
457/start/166581/
3amuch anropuTMOB Ha SI3bIKE MPOrpaMMupoBanus [lackanb. AHau3 https://resh.edu.ru/subject/lesson/6
9 MIPOTPaMM C TIOMOIIBIO TPACCHPOBOYHBIX TaOMUI. OYHKIIMOHATHHBIH 1 456/start/72686/
HOAXO0JI K QaHATM3Y NPOrpaMm
3anuch aNropUTMOB Ha SI3bIKE IPOrpaMMHUpoBanus [lackaib. AHaIN3
10 NPOrpaMM ¢ MOMOIIBIO TPACCHPOBOYHBIX TaOIHL. DyHKIMOHATEHBIH 1
HOAXO0JI K aHATM3Y NPOrpaMm
3anuch aNropUTMOB Ha SI3bIKE IPOrpaMMHUpoBanus [lackaib. AHaIN3
11 NPOrpaMM ¢ MOMOIIBIO TPACCHPOBOYHBIX Ta0IHL. DyHKIMOHATEHBIH 1
HOAXO0JI K aHATM3Y NPOrpaMm
12 CTpyKTYpUpPOBaHHbIE THITHI JaHHBIX. MaccuBbl. 3agaun 00paboTKu 1 https://resh.edu.ru/subject/lesson/4
MaccuBoB. COPTUPOBKA MACCHUBOB 905/start/15665/
13 CTpyKTypupOBaHHBIC THIIBI JaHHBIX. MaccuBsl. 3a1aun 06paboTKu 1
maccuBoB. COPTHPOBKA MAaCCHBOB
14 CTpyKTypUpOBaHHbBIC THIIBI JaHHBIX. MaccuBbl. 3agaun 00paboTKH 1
MaccuBOB. COPTUPOBKA MACCHUBOB
CTpyKTypHOE NPOrpaMMHUpOBaHKE. PEKypCHBHBIE AITOPUTMBI https://resh.edu.ru/subject/lesson/5
15 1
818/start/80634/
16 CTpyKTypHOE MPOrpaMMHpPOBaHKe. PeKypCHBHBIC alrOPUTMBI 1
17 O06001m1eHne U cHCTeMaTH3aIs H3yYeHHOTO MaTepraa 1o TeMe 1
«AJITOPUTMBI U 3JIEMEHTHI IPOTPAMMHPOBAHHSD)
18 HNudopmanuoHHoe Mopenu u MOJICITUpOBAHHE 1 https://resh.edu.ru/subject/lesson/5

MOJAC/IHPOBAHUE

490/start/101816/



https://resh.edu.ru/subject/lesson/5818/start/80634/
https://resh.edu.ru/subject/lesson/5818/start/80634/

Hcnoab3zoBanue 3JEKTPOHHBIX

Jara

e Hammeroparue pasieta Tema ypoka K-so (mudpoBbIX) 00pa3oBaTeIbHBIX I1aH dakr
yp. 4acoB
pecypcos (0P, LIOP) 11 11
19 MopenupoBanue Ha rpadax. 3HAKOMCTBO C TEOpHUeH Urp 1 https://resh.edu.ru/subject/lesson/5
491/start/203174/
20 Basa naHHBIX Kak MOJIENb PEAMETHON o0acTu. Pensimonnbie 6a361 1 https://resh.edu.ru/subject/lesson/5
JTAHHBIX 816/start/10940/
21 Cucremsl yrpasieHus 0a3aMu JaHHbIX. [I[poeKkTHpOBaHUE U 1
pa3paboTKa 0a3bl JAHHBIX
29 Cuctembl  ympapieHHss 0a3aMH [JaHHBIX. [IpOEKTHpOBaHHE U 1
pa3paboTka 0a3bl JAHHBIX
23 O0600IIIeHHe W CHUCTEMATH3allUs W3YYEHHOTO Marepuaia [0 TeMe 1
«MHbOPMAIIMOHHOE MOICITUPOBAHUE
CereBble OCHOBBI MTOCTPOCHHS KOMITBIOTEPHBIX ceTeit. Kak yctpoen UHTepHET https://resh.edu.ru/subject/lesson/5
24 UH(POPMANHOHHbIE 1 |497/start/78858/
TEXHOJIOIHH
o5 OCHOBBI IOCTPOEHHUS KOMITBIOTEPHBIX ceTelt. Kak ycrpoen HTepHeT 1
26 Cutyx0b1 HTEpHETA 1 https://resh.edu.ru/subject/lesson/5
496/start/78889/
27 HuTepHeT Kak riaodanbHas HHGOpPMAaIHOHHAs CUCTEMA 1
28 O0600IIeHHe W CHUCTEMATH3allisl W3YYEHHOrO0 Marepuaia 10 TeMe 1
«CeteBbie HHGOPMAIIMOHHBIC TEXHOJIOTHUY
29 OCHOBBI CONHMATLHOI NudopmannonHoe 06IIecTBo 1 https://resh.edu.ru/subject/lesson/5
HHPOPMATHKH 493/start/147486/
30 Nudopmanmonnoe npaso. MHpopmaimonHas 6€30MacHOCTh 1 https://resh.edu.ru/subject/lesson/6
472/start/166779/
31 O06o00IIeHHE W CHUCTEMAaTH3allisl HM3YYEHHOTO Marephajga 10 TeMe 1 https://resh.edu.ru/subject/lesson/5
«OCHOBBI COLMATLHON MH(DOPMATHKIY 495/start/166748/
32 MoBTOpeHue OCHOBHBIC HCH ¥ IOHATHS Kypca
33 Hrorosas mpoBepodHas paboTa
34 Hrorosslii ypok
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