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HOSACHUTEJIBHAS 3AIIUCKA
Pabouas nporpamma mo napopmaTike 11t ooygaromuxcst 10-11 xmaccoB MOY rumuazum Nel3 pa3zpaboTaHa B COOTBETCTBUU C JOKYMEHTAMH

3akonoM Poccwuiickoit @enepanyu ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccutickoit @enepanumy;

nprka3oM MuHuctepcTBa 0o0pa3oBanus U Hayku Poccun ot 17.05.2012 Ne 413 «O0 yTBepxkaeHUN (eepalbHOTO TOCYIaPCTBEHHOTO 00pa30BaTeIbHOTO CTaHAapTa
cpemaHero oomero oopazosanus» (B pea. [IpukazoB MunoopHayku P® ot 29.12.2014 Ne1645, ot 31.12.2015 Nel1578, ot 29.06.2017 Ne613, Munnpocseuienuss P® ot
24.09.2020 No519, ot 11.12.2020 Ne712, ot 12.08.2022 Ne732, ot 27.12.2023 Ne1028, ot 12.02.2025 Ne93);

npuka3oM MuHucTepcTBa npoceenieHus Poccutickoit @eneparuu ot 18.05.2023 Ne 371 «O06 yrBepx)aeHun denepaibHOH 00pa30BaTeIbHON MPOrpaMMbl CPEIHETO
o01ero o0pa3oBaHUs»;

npukazoM MunuctepctBa mnpocBenienus Poccuiickoit ®enepanun ot 19.03.2024 Ne 171 «O BHeceHMM H3MEHEHUH B HEKOTOpbIe NpHKa3sl MuHHCTEpCTBa
npocBemenuss Poccuiickoii ®enepanun, kacaromuecs (eaepadbHbIX 00pa3oBaTelIbHBIX MNPOTpaMM Ha4YadbHOTO o0miero oOpa3oBaHMs, OCHOBHOTO OOIMIEro
00pa30BaHUs U CPEAHETO O0IIer0 00pa30BaAHUSY;

npuka3oM MunucteperBa npocBemieHus: Poccuiickoir @enepanuu ot 01.02.2024 No 62 «O BHeCceHMM H3MEHEHM B HEKOTOpbIE IpHKa3bl MHHHCTEpPCTBa
mpocsemieans Poccuiickort ®Denepanmn, Kacaromiuecs QenepaabHBIX 00pa30BaTENbHBIX MPOrpaMM OCHOBHOTO 0Omero o0pa3oBaHUS W CpPEJHEero OOIIero
00pa3oBaHUs»;

npuka3oM MunuctepcTBa mnpocBemieHus Poccuiickoir ®@enepanu ot 09.10.2024 Ne 704 «O BHeceHMM W3MEHEHUH B HEKOTOpBIE MpUKa3bl MUHHUCTEpCTBA
npocsenierns Poccuiickoit @exeparuu, kacarommecs ¢eaepalbHBIX 00pa30BaTeNbHBIX MPOTPaMM HAYaIbHOTO OOIIEro, OCHOBHOTO OOIIEro, CpemHero OOIIero
00pa3oBaHUsY;

npukazoM MunucrepcTtBa npocsemieHuss Poccuiickoit @enepannn ot 08.10.2025 Ne 729 «O BHeceHMHM H3MEHEHUH B HEKOTOpble MpHKa3sl MUHHCTEpCTBa
npocBemenus: Poccuiickoit @enepannu, kacaromuecs ¢enepalbHbIX 00pa30BaTeNbHBIX MPOrpaMM HAYalbHOTO OOIIETr0, OCHOBHOTO OOIIEero, cpelHero OOMIero
00pa3oBaHUsD»;

npukazoM MunuctepctBa mnpocsenieHua Poccuiickoni ®@enepanuu ot 10.11.2025 Ne 808 «O BHeceHMM HM3MEHEHHMH B HEKOTOphIE MpHKa3el MuHHCTEpCTBa
npocseniennss Poccuiickoit ®enepaunu, kacaromuecs ¢enepaibHbIX 00Opa30BaTeIbHBIX NPOrpaMM HayaJbHOIO OOILIEro, OCHOBHOI'O OOIIEro, cpelHero OOIIero
00pa3oBaHuUs»;

npukazoM MuHucTtepcTBa npocsemnieHust Poccuiickoit @eneparmu ot 19.08.2026 Ne 576 «O BHeceHHMM HM3MEHEHHH B HEKOTOpblE MpHKa3bl MHUHHCTEpCTBA
npocBemenus: Poccuiickoii Depepannu, kacaromuecs (egepanbHbIX 00pa3oBaTelIbHBIX MNPOTpaMM OCHOBHOTO OOINEro oOpa3oBaHUs M CPEJHEr0 OOIIero
00pazoBaHUNY;

nocraHoBieHueM ['nmaBHoro canurapHoro Bpada ot 28.01.2021 Ne 2 «O06 yrBepxknenun canuTapHbix npaBuin u HopMm CanlluH 1.2.3685-21 «I'urnennueckue
HOPMAaTHUBBI U TPEOOBaHUS K 0OecTiedeHII0 0€30acHOCTH 1 (MITH) Oe3BPEeTHOCTH JIJIs YeoBeKa (haKTOpOB Cpebl OOMTAHUSD,

roctaHoBiieaneM [ maBHOrO canmTapHoro Bpada or 02.06.2026 Ne 19 «O06 yreepxknmennn CII 2.4.2.4283-26 «CaHUTapHO-3MHISMHAOIOTHIECKIE TPEOOBAHUS K
OpTaHu3aIMsIM BOCIIUTAHUS U OOYYEHUSI, OTABIXa M 03I0POBIICHHUS JICTEH U MOJIOJICIKIMY.

OcHOBHOI 00pa3oBaTeNBHOM MPOrpamMMebl cpeHero odmero oopazosanust MOY 'mmuazun Ne 13;
YcraBom MOY I'mmuaszum Ne 13.


https://normativ.kontur.ru/document?moduleId=1&documentId=246100#l0
https://normativ.kontur.ru/document?moduleId=1&documentId=267679#l0
https://normativ.kontur.ru/document?moduleId=1&documentId=297861#l0
https://normativ.kontur.ru/document?moduleId=1&documentId=379399#l0
https://normativ.kontur.ru/document?moduleId=1&documentId=379399#l0
https://normativ.kontur.ru/document?moduleId=1&documentId=379742#l0
https://normativ.kontur.ru/document?moduleId=1&documentId=431499#l0
https://normativ.kontur.ru/document?moduleId=1&documentId=464815#l2
https://normativ.kontur.ru/document?moduleId=1&documentId=490944#l0

HMEJA 1 OCOBEHHOCTU N3YYEHUS YYEBHOI'O IMPEIMETA «MH®OPMATHUKA» (10-11 KJIACCHBI)

Kypc wnbopMaTHKK Ha ypOBHE CpemHEro oO0IIero oO0pa3oBaHUsS SBISIETCS 3aBEPIIAIONINM OSTarlOM HEMPEPHIBHOW MOJTOTOBKH OO0YyYaloOmUXCs B 00JIacTH
WHPOPMATUKU ¥ MH(POPMAITUOHHO-KOMMYHUKAITHOHHBIX TEXHOJIOTHH, OH OMUPACTCs Ha COJACpKaHue Kypca MH(GOPMATUKH YPOBHS OCHOBHOTO OOIIEro 00pa3oBaHUs U
OIIBIT MOCTOSIHHOTO TPUMEHEHUS MH()OPMAIIMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTHIA, Ja8T TEOPETUIECKOE OCMBICIICHHE, HMHTEPIIPETAIII0 U 0000IIEHUE STOTO OTIBITA.

B conepixanuu yuedbHoro npeamera «MH(bDOpMaTHKay BBIJICISIOTCS YEThIPE TEMATHIECKUX pa3Jiena.

Paznen «l{udpoBasi r(paMOTHOCTB» OXBATHIBAET BOMPOCHI YCTPONCTBA KOMITBIOTEPOB M JIPYTUX IEMEHTOB IIU(YPOBOT0 OKPYKEHHUSI, BKIIOYAsT KOMIIbIOTEPHBIC CETH,
HCIIOJIb30BAHUE CPEJICTB ONEPAIIMOHHON CHCTEMBI, Pa0OTy B CeTH MIHTEpPHET U HCII0JIb30BaHUE HHTEPHET-CEPBUCOB, HH(OPMAIIMOHHYIO 0€3011aCHOCTb.

Pasnen «Teoperudeckre OCHOBBI MH(OPMATHKW» BKJIOYACT B ceOsl MOHATUHHBINA anmapat WH()OPMATHUKU, BOMPOCHI KOJUPOBAaHUS WH(POPMAIUH, U3MEPCHUSI
MH(POPMAITMOHHOTO 00hEMA JAHHBIX, OCHOBBI aIreOphl IOTHKH U KOMITBIOTEPHOTO MOJICITUPOBAHHSI.

Paznen «AnropuTMbl M MPOrpAaMMUPOBAHHE» HAMPABICH HA Pa3BUTHE alTOPUTMUYECKOTO MBIIUICHUS, pa3padOTKy alrOpuTMOB, (OPMUPOBAHHE HABBIKOB
peanu3anuy IporpaMM Ha BEIOPaHHOM SI3bIKE TPOrPAMMHUPOBAHUS BBICOKOTO YPOBHSI.

Paznen «MHpOpMaMOHHBIC TEXHOJIOTHM» OXBATHIBACT BOMPOCHI MPUMEHEHHSI WH(POPMAIMOHHBIX TEXHOJOTHUH, PEaTM30BaHHBIX B TPUKIAHBIX MPOTrPaMMHBIX
MPOJYKTaxX U MHTEPHET-CEPBHUCAX, B TOM YHCIIC MIPU PEIICHUU 3aJlad aHAIN3a JIAHHBIX, UCTIOb30BaHie 0a3 IJAHHBIX M 3JCKTPOHHBIX TAOJUII JJIsl PEIICHUS MPUKIIATHBIX
3ajau.

PesynbpTarel 6a30Boro ypoBHsI U3y4deHus: yueOHoro npenmera «MHPOpMaTHKa» OPHEHTHPOBAHBI B TIEPBYIO OUYepeab Ha OOUIYI0 (PYHKIMOHAIBHYIO TPAMOTHOCTD,
MOJYYCHUE KOMIIETEHTHOCTEH [T TOBCETHEBHOM JKU3HU U 0011ero pa3Buths. OHU BKIIIOYAIOT B ceOs:

MMOHMMAaHUE TPEMETa, KIIFOUEBhIX BOIPOCOB U OCHOBHBIX COCTAaBJISFOIIMUX 3JIEMEHTOB MU3y4aeMOH MPeJMETHOM 001aCTH;

YMCHUC pCHIATh TUIIOBLIC IMTPAKTHUYCCKUC 3aa4u, XapaKTCPHBIC NJIA WUCIIOJIb30BaHNA METOAO0B U UHCTPYMCHTAPU A I[aHHOﬁ Hpe[LMCTHOﬁ OGJIaCTI/I;

OCO3HAHHE PAMOK MU3y4aeMO MPEJMETHOM 001aCTH, OTPaHHYCHHOCTH METOJIOB U MHCTPYMEHTOB, TUITMYHBIX CBSI3CH C IPYTUMHU 00JIACTAMU 3HAHHUSL.

OcHoBHas 11eNb n3ydeHus: yuebnoro npeamera «MHpopmartnka» Ha 6a30BOM ypOBHE JUIS YPOBHS CPEAHETO OOIIEro 0O0pa3oBaHUs — oOecreyeHrne AabHEHIIero
pa3BUTHs WHPOPMAIMOHHBIX KOMIIETEHIMH BBIMTYCKHHKA, €r0 TOTOBHOCTH K JKM3HU B YCJIOBHUSIX pa3BUBAIOIIETOCS MH(POPMAIMOHHOTO OOIIecTBa M BO3paCTAOLICH
KOHKYPCHIIUH Ha phIHKE TpyAa. B ¢Bsi3u ¢ aTuM n3yuenue undopmatku B 10 — 11 kiaccax J0KHO 00ECTICUHTS:

c(OPMHUPOBAHHOCTD MPEICTABICHHUH 0 POJIM HHHOPMATUKH, HH(DOPMAIIMOHHBIX 1 KOMMYHHKAI[HOHHBIX TEXHOJIOTHH B COBPEMEHHOM O0IIECTBE;

c(hOpPMHUPOBAHHOCTH OCHOB JIOTHYECKOT'O ¥ aJITOPUTMHUYUECKOT0 MBIIILJICHUS;

C(i)OpMPIpOBaHHOCTB YMCHI/Iﬁ pa3inyaTrb (I)aKTBI " OLICHKH, CPaBHHUBATH OLCHOYHBLIC BBIBO/IbI, BUACTh UX CBA3bL C KPUTCPUSAMU OLUCHUBAHUA U CBA3b KPUTCPHUECB C
orpeeIEHHOM CHCTEMOM IEHHOCTEH, MPOBEPSITh HA JOCTOBEPHOCTH U 0000IaTh HH(OPMAIIHIO;

c(hOpPMHUPOBAHHOCTh IMPEJICTABICHNUN O BAUSHUM MH()OPMAIIMOHHBIX TEXHOJOTHI Ha KH3Hb YeJIOBEKa B OOIIECTBE, MOHMMAHUE COIMAILHOTO, 3KOHOMHYECKOTO,
MOJUTUYECKOr0, KyJIbTYPHOTO, FOPUINIECKOTO, IPUPOIHOTO, IPrOHOMUIECKOTO, METUIIMHCKOTO U (PH3HOJIOTHYECKOT0 KOHTEKCTOB MH(OOPMAIIMOHHBIX TEXHOJIOTHIA;

MPUHATHE TPABOBBIX U ATUYECKUX ACTIEKTOB WH(POPMAIMOHHBIX TEXHOJOTMH, OCO3HAHHE OTBETCTBEHHOCTH JIFOJICH, BOBICUEHHBIX B CO3JIAaHHE U UCIIOJIb30BAHUE
MH(OPMAITMOHHBIX CHCTEM, PACIIPOCTPaHEHHE UH(POPMAIIHH;

CO37IaHUE YCIIOBUU IJISi Pa3BUTHsI HABLIKOB YYEOHOH, MPOEKTHOW, HAYIHO-HUCCIEAOBATEIHCKOW M TBOPUYECKON IEATEITHPHOCTH, MOTHBAIIMU OOYYAIOIIUXCS K
CaMOpa3BUTHIO.

MECTO YYEBHOI'O IIPEJMETA «MH®OPMATUKA» B YUYEBHOM IIJIAHE
B cootBerctBUM ¢ DenepaabHBIM rOCYAapCTBEHHBIM 00pa30BaTeIbHBIM CTAaHAAPTOM OCHOBHOTO 0OIIEero o0pa3oBaHus MH(OpPMATHKA SIBJISETCS 00sI3aTCIIbHBIM
MPEeIMETOM Ha IaHHOM ypOBHE 00pa30BaHMsL.
Ha u3yuenue nahopmatuku (0a30BbIii ypoBeHb) oTBoAMTCs 68 dacoB: B 10 kimacce — 34 ywaca (1 yac B Hezento), B 11 knacce — 34 gaca (1 4yac B Hesiedro).

INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O TIPEIJMETA «MH®OPMATHUKA»



HA YPOBHE CPEJHEI'O OBILHEI'O OBPA30OBAHUSA

JIMMHOCTHBIE PE3YJIbTATbI

JIMuHOCTHBIE pPE3yNbTaThl OTPa)XKAlOT TOTOBHOCTh U CIIOCOOHOCTh OOYYAFOIIUXCS PYKOBOJACTBOBATHCS C(HOPMHUPOBAHHON BHYTPEHHEH MO3WIMEH JTHYHOCTH,
CHCTEMOH LIEHHOCTHBIX OpPWEHTAIM, MO3UTHBHBIX BHYTPEHHHX YOEKIEHHH, COOTBETCTBYIOUIMX TPAJUIMOHHBIM IIEHHOCTSIM POCCHHCKOIO OOIIECTBA, pacIIMpEHHE
JKHU3HEHHOT'O OIBITa W OIBITA JCATEIILHOCTH B IMPOIECCEe PEeaM3aluu CPEJICTBAMH y4eOHOTO IMpeaMeTa OCHOBHBIX HANpaBJICHHH BOCIUTATEIBHOHN JeATeNLHOCTH. B
pe3ynbTaTe n3y4eHns HHPOPMATHKH HA YPOBHE CPETHETO 00IIero o0pa3oBanus y oOydaronierocs 0yayT c(hopMHUPOBAHBI CIEYIOIINE TNIYHOCTHBIE PE3YIbTATHI:

1) rpakIaHCKOro BOCIIUTAHUSA:

OCO3HAHHE CBOMX KOHCTHTYLHMOHHBIX MpPaB M 00S3aHHOCTEH, YBa)KCHHE 3aKOHA W TPABOIOPSIKA, COOIIOJCHUE OCHOBOIOJATAIOIIMX HOPM HH()OPMALMOHHOTO
rpaBa ¥ HHPOPMAIIMOHHOHN 0€301TaCHOCTH;

TOTOBHOCTh MPOTHBOCTOSITh MJICOJOTHU SKCTPEMHU3Ma, HAIIMOHANN3MA, KCeHO(DOOUH, TUCKPUMUHAIIMY 10 COI[MATHHBIM, PEIUTHO3HBIM, PACOBBIM, HAIIMOHAILHBIM
MPU3HAKAM B BUPTYaJbHOM MPOCTPAHCTBE;

2) IaTPUOTHYECKOr0 BOCITUTAHMSA:

[IEHHOCTHOE OTHOIICHUE K HCTOPHYECKOMY HACIICIUIO, TOCTIKEHUAM Poccru B HayKe, HCKYCCTBE, TEXHOJOTHSX, TOHUMAHUE 3HAYCHHST MH)OPMATHKK KaK HAYKU B
YKU3HH COBPEMEHHOT'0 00IIIeCTBa;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

c(OPMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHHMS, 3TUUCCKOTO TIOBE/ICHUS;

CHOCO6HOCTI> OLICHMBATh CUTyallUIO U MNPHUHHUMATbL OCO3HAHHBLIC PCHICHUS, OPUCHTUPYACH Ha MOPAJIbHO-HPABCTBCHHLIC HOPMbI U LICHHOCTH, B TOM YUCJIC B CE€THU
WHrepHer;

4) 3¢TEeTHYECKOro0 BOCIUTAHMA:

ACTETHUECKOE OTHONICHUE K MUPY, BKJIFOUAs SCTETUKY HAYYHOTO U TEXHUYECKOTO TBOPUCCTBRA;

CIOCOOHOCTE BOCIIpUHUMATDH PA3JIMYHBIC BUJIbI UICKYCCTBa, B TOM YUCJIC OCHOBAHHBIC HA MCIIOJIb30BAHUHU I/IH(bOpMa]_[I/IOHHbIX TeXHOHOFHﬁ;

5) ¢pu3nyecKkoro BOCIIMTAHUS

c(OpPMHUPOBAHHOCTD 3/IOPOBOTO M OE30MACHOTO 00pa3a KU3HU, OTBETCTBEHHOTO OTHOIICHHUSI K CBOEMY 3/I0POBBIO, B TOM YHCJIE U 3a CUET COOJIOIeHUs] TpeOOBaHMIT
0e301acHO HKCIITyaTallui CPEICTB MHPOPMAITHOHHBIX 1 KOMMYHHKAIIMOHHBIX TEXHOJIOTHIA;

6) Tpy10BOr0 BOCIUTAHMS:

TFOTOBHOCTh K aKTUBHOW JIEATEIILHOCTH TEXHOJIOTHUECKOW W COIUAIbHON HAINPaBICHHOCTH, CIIOCOOHOCTh WHHUIMMPOBATH, MJIAHUPOBATH U CAMOCTOSTEIHHO
BBITIOJIHATE TaKyH0 JCATCIIbHOCTD,

uHTEpeC K cdepam npodeccHoHaTbHOM e TeNbHOCTH, CBA3aHHBIM ¢ HH(POPMATHKOH, TPOrpaMMHUPOBAHUEM W WHPOPMAITUOHHBIMHI TEXHOJIOTHUSMH, OCHOBAaHHBIMH
Ha JIOCTIKEHHUSIX WHPOPMATHKU M HAYYHO-TEXHUYECKOTO Mporpecca, yMEHHE COBEpLIaTh OCO3HAHHBIN BbIOOp Oymymied mpodeccun W peann3oBbIBATH COOCTBEHHbBIE
YKU3HEHHbIE TUIAHBL;

TOTOBHOCTB M CIIOCOOHOCTD K 00pa30BaHUIO M CaMOOOPA30BAHUIO HA TIPOTSHKEHUHU BCEH JKU3HU;

7) 3K0JI0OrH4eCKOro BOCUTAHUS:

0CO3HaHHUE TI00aTBHOTO XapaKTepa KOJIOTMIECKUX MPOOJIEM H MyTeH UX PELICHHUs], B TOM YHUCIIe C YIETOM BO3MOXKHOCTEH HH(POPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHIA;

8) IeHHOCTH HAYYHOT0 TO3HAHHUS:

c(OpPMHUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHsI MH(POPMATHKH, JOCTHKEHUSIM HAYYHO-TEXHHYECKOrO Iporpecca u
OOIIECTBEHHON TPAKTHKH, 32 CUET MOHMMAHHS POJM HMH(POPMALMOHHBIX PECYpcOB, MH()OPMAIMOHHBIX NMPOLECCOB M WH(POPMALIMOHHBIX TEXHOJOTUH B YCIIOBHAX
UQpoBoi TpaHchopMaIIUU MHOTHX cep KUZHH COBPEMEHHOTO 00IIeCTBa;

OCO3HAHUE LIEHHOCTH HAYYHOU JEATEIbHOCTH, TOTOBHOCTb OCYILIECTBIISITh MPOCKTHYIO U MCCIIE0BATENLCKYIO I€ATEIbHOCTh MHANBUAYAJIBHO U B TPYIIIIE.



B mporecce 10CTHXEHUS TUYHOCTHBIX PE3yJIbTaTOB OCBOCHUS MPOrpaMMbI 110 UHPOPMATHKE Y OOYYArOIIUXCSI COBEPIIEHCTBYETCS AIMOIMOHATIBHBIA WHTEIUICKT,
MIpeATIoIaraommii ¢c(hOPpMUPOBAHHOCTE:

caMOpeTyJINPOBaHUS, BKIFOYAIOIIET0 CAMOKOHTPOIb, YMEHIE IPUHUMATh OTBETCTBEHHOCTH 32 CBOE MOBEIEHUE, CTIOCOOHOCTh aallTHPOBATHCS K SMOIMOHAIBLHBIM
M3MEHCHUSIM U MPOSIBIISITH THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTpEHHEH MOTHBAIlNH, BKIIIOYAIONIEH CTpEeMJICHHE K JTOCTHKCHHIO IEeNHW M yCIeXy, ONTHMH3M, WHUIIMATHBHOCTH, YMEHHE IeHCTBOBATh MCXOJS W3 CBOWX
BO3MOKHOCTEIH;

AMIATHH, BKJIFOYAONIEH CIOCOOHOCTh MOHMMATh SMOIMOHAIBLHOE COCTOSIHUE JIPYTMX, YYUTBIBATH €r0 IMPHU OCYIICCTBICHHUM KOMMYHUKAIIUH, CIIOCOOHOCTH K
COUYBCTBHUIO U COMEPEIKUBAHUIO;

COIIMATHHBIX HABBIKOB, BKITFOYAIOIINX CIIOCOOHOCTh BHICTPAUBATh OTHOIIEHUS C APYTUMHU JIIOJIEMH, 3a00THTHCS, TIPOSIBIIATH HHTEPEC U Pa3peniaTb KOHMIUKTHI.

METAINIPEJIMETHBIE PE3YJIbTATBI

B pesynprare m3ydeHuss WHGOPMATHKU Ha YPOBHE CpeIHEro odmero obpaszoBaHusi y oOydaromierocs OyayT c(OpMHUpPOBAaHBI METANpPEIMETHBIC pPEe3yNIbTaThl,
OTpa)KéHHI)IC B YHUBCPCAJIbHBIX y‘Ie6HBIX [IeﬁCTBHHX, da UMCHHO: IMO3HABAaTCJIbHBIC YHHUBCPCAJILHBIC y‘Ie6HbIe I[CﬁCTBHSI, KOMMYHUKATHBHBIC YHUBCPCAJIbHBIC y‘I€6HI)I€
JICHCTBYS, PErYIATUBHBIC YHUBEPCAIbHbIC yueOHbIC IEHCTBUS, COBMECTHAS ACATEILHOCTD.
IHo3naBaTe/ibHbIE YHUBEpPCAJIbHbIE YUeOHbIE 1eiicTBUS

1) 6a30Bble JIOrHYecKHe IeHCTBHS:

CaMOCTOSITEIBHO (POPMYITHPOBAThH U aKTYAIN3UPOBATh IPOOJIEMy, pacCMaTPUBATh €€ BCECTOPOHHE;

yCTaHaBJIMBATh CYLICCTBEHHBIM MPU3HAK MJIM OCHOBAHUS JUJIsl CPABHEHUSI, KIacCU(PUKALUU U 0000IICHHUS;

OIIPEIEIISATh e ACATENIbHOCTH, 3a/1aBaTh apaMeTPbl U KPUTEPUU UX JTOCTHKEHHUS;

BBISABJIATH 3aKOHOMEPHOCTHU U MPOTUBOPEUHMA B paCCMATPUBACMBIX SIBJICHUAX

pa3pabaTeiBaTh MJIaH PELICHUs IPOOJIEMbI ¢ YIETOM aHAIM3a UMEIOIUXCSl MaTepPUANIbHBIX U HEMAaTepPHaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JICATEIIbHOCTD, OLICHUBATh COOTBETCTBUE PE3YIbTATOB LEJISIM, OLICHUBATh PUCKHU IOCIIEICTBUM AEATEIbHOCTH;

KOOPAWMHUPOBATH W BBITTOJIHATDH pa60Ty B YCJIIOBUX p€ajibHOI'0, BUPTYAJIbHOI'O 1 KOM6HHHpOBaHHOFO B3aHMOIIeI71CTBPIH;

Ppa3BUBATh KPECATUBHOC MBIIIIJICHUE ITPU PECIICHUHN JKU3HCHHBIX HpOGHeM.

2) 6a3oBble HCCIe0BaATEILCKHE IeiiCTBUS:

BJI1aJ€Th HaBbIKaAMH y‘Ie6HO-HCCJ’IeHOBaTeJ’IBCKOﬁ u HpOGKTHOfI ACATCIIBHOCTH, HaBbIKAMW pPa3spClICHUA HpO6HeM, CHOCOGHOCTLIO U TOTOBHOCTHIO K
CaMOCTOSATCIIbHOMY ITOMCKY METO/I0B PCIICHNA NPAKTUYCCKUX 3a/ia4, IPUMCHCHUIO pa3JIMYHbIX METOJOB ITO3HAHUSA,

OBJIAJICTh BUJIAMH JESITEIBHOCTH 1O MOJIYYEHUIO HOBOT'O 3HAHUS, €r0 HHTEPIIPETANY, IPEOOPa30BAHUI0O U IPUMEHEHHIO B Pa3IMYHbIX yUEOHBIX CUTYaLUsIX, B TOM
YHCIIe MPU CO3JaHNU YI€OHBIX M COLMAIBHBIX ITPOEKTOB;

q)OpMI/IpOBaHI/Ie HAay4YHOI'O THIla MBIINIJICHUS, BJIaJICHUEC Hay‘[HOfI TepMHHOJ’IOFHeﬁ, KIIFOUCBBIMHU ITOHATHUAMU U MCTOJJaMU,

CTaBUTH U (OPMYIHUPOBATH COOCTBEHHBIE 3a/1a4i B 00pa30BaTEIbHON ESTEIBHOCTH M KU3HEHHBIX CUTYaLUsIX;

BBISIBIISITH TIPUYMHHO-CIICJICTBEHHBIC CBSI3M M aKTyaJM3UPOBAThH 3ajady, BBIABUIATb TMIOTE3y €€ pElICHUs, HAXOAUTh apryMEHThl ISl J0Ka3aTelbCTBa CBOMX
YTBEPKJICHHUM, 33]1aBaATh [TapaMeTPbl U KPUTEPUU PELLICHUS;

AHAJIM3HUPOBATDH IMOJTYYCHHBIC B XO0/I€ PCHICHUA 3aJa4X PE3YJIbTAThl, KPUTUYCCKU OLUCHMUBATD UX JOCTOBECPHOCTD, ITIPOrHO3MPOBATH USMCHCHHNE B HOBBIX YCJIOBHUAX;

JlaBaTh OLEHKY HOBBIM CUTYallUsIM, OLICHUBATH IPUOOPETEHHBIN ONBIT;

OCYILIECTBIISTD LeJICHAIIPABICHHBIN TIOMCK IIEPEHOCA CPEICTB U CIIOCOO0B JIEHCTBUS B TPOPECCUOHANBHYIO CPEAY;

NEPEHOCUTH 3HAHHMA B ITIO3HABATCIIBHYIO U MMPAKTHYCCKYIO obacTu KHU3HCACATCIbPHOCTH,

WHTETPUPOBATh 3HAHHS U3 Pa3HbIX MPEAMETHBIX 00JIaCTeH;



BBIJIBUTaTh HOBBIC UJICH, TIPE/IaraTh OPUTHHAIBHBIC TIOAXO/IbI U PELICHHSI, CTABUTH ITPOOJIEMBI U 3aJ1a4H, JIOIMYCKAIOIINE abTePHATHBHBIC PEIICHUS.

3) padorta ¢ undopmanmeii:

BJIJICTh HABBIKAMU MOJYYCHUS] MHOOPMAIMH U3 HCTOYHUKOB Pa3HBIX THIIOB, CAMOCTOSITEIILHO OCYIIECTBIISITh MMOUCK, aHATN3, CHCTEMATH3AINIO U HHTEPIPETAIINIO
nH(GOPMAIUU Pa3IMYHBIX BHJIOB ¥ (POPM ITPEICTABICHUS;

CO3/IaBaTh TEKCThl B Pa3NUuHBIX (hopmarax ¢ ydy€ToM HaszHaueHHWs WHOpMAIMK W TeNICBOW ayIUTOPUH, BLIOMpAs ONTUMAIBHYIO (GOpMY TpPEACTaBICHUS U
BU3YyaJIM3aIlNY;

OIICHUBATh JIOCTOBEPHOCTh, JICTUTUMHOCTh HH(DOPMAIUH, €€ COOTBETCTBUE MPABOBBIM U MOPAJILHO-3THYECKUM HOPMaM;

WCIIOJIb30BaTh CPeACTBa MH(OPMAIMOHHBIX U KOMMYHHUKAI[HOHHBIX TEXHOJIOTUH B PEIICHHM KOTHUTHBHBIX, KOMMYHUKATUBHBIX W OPIraHU3AlMOHHBIX 334 C
coOJro/IeHneM TpeOOBaHUI SPrOHOMUKH, TEXHUKH 0€30TIaCHOCTH, TUTHEHBI, PECYPCOCOEPEKEHNS, PABOBBIX U ATHYECKUX HOPM, HOPM HH(POPMAITHOHHOHN O€301MacHOCTH;

BJIaJICTh HABHIKAMU PACIIO3HABAHUSI U 3AIUTHI HH()OPMALIUHU, HHPOPMAITUOHHON 0€30MACHOCTH JINYHOCTH.

KoMMmyHHKaTHBHBIE YHHBEPCAJIbHbIE Y4eOHbIe AelCTBUS

1) oGuenue:

OCYIIECTBIISITh KOMMYHUKAIIUH BO BCEX cepax )KU3HU;

pacro3HaBaTh HeBepOaJbHBIC CpEIICTBA OOIICHMS, TOHUMATh 3HAYCHUE COIMAJIbHBIX 3HAKOB, PACIO3HABATH IMPEANOCHUIKM KOH(MIMKTHBIX CUTyallMd ¥ yMETb
CMSIT4aTh KOHQIHUKTBL;

BJIaJIETh Pa3IUUHBIMU crioco0amMu OOIICHUS U B3aUMOACHCTBHS, apTyMEHTHPOBAHHO BECTH JIHAJIOT;

Pa3BEPHYTO U JIOTUYHO M3JaraTh CBOIO TOUKY 3PEHUSI.

2) coBMeCTHasA /1eATeIbHOCTh:

MOHUMATh ¥ UCIOJIb30BATh IPEUMYIIECTBA KOMaHIHON U UHIUBHULYyaIbHOH paboThI;

BBIOMPATh TEMATHKY U METOJIbI COBMECTHBIX JICHCTBUI € Y4ETOM OOIIMX HHTEPECOB U BOZMOKHOCTEH KaXKIOT0 YICHA KOJUIEKTHBA;

MIPUHHUMATB IIEJIM COBMECTHOM JI€ATENBHOCTH, OPTraHU30BBIBATE U KOOPIUHUPOBATH JEHCTBHS 110 €€ JOCTHKEHUIO: COCTaBIISITh

IUIaH ICHCTBUH, paclpeaessiTh PO C yUETOM MHEHUH Y4aCTHUKOB, 00CYKAaTh pe3yIbTaThl COBMECTHON PabOTHI;

OLIEHMBATH KAYECTBO CBOETO BKJI/Ia M KaXKJIOTO yYaCTHHKA KOMaH bl B OOIIHIA Pe3yIbTaT M0 pa3padoTaHHBIM KPHTEPHUSIM;

MpeiaraTh HOBbIE MTPOEKTHI, OLIEHWBATh UJIEU C MMO3UIIMH HOBU3HBI, OPUTUHAIBHOCTH, MPAKTHYECKON 3HAYUMOCTH;

OCYILIECTBIIATH NO3UTUBHOE CTPATETHUECKOE IOBEACHUE B PA3JIMUHBIX CUTYaLUsX, IPOSBISITH TBOPUECTBO U BOOOpaskeHHE, ObITh MHULMATUBHBIM.
PeryasiTuBHBIE YHHBepcaJbHbIe yueOHbIe AelicTBHSA

1) camoopranusanus:

CaMOCTOSITEIbHO OCYILIECTBIISATh IO3HABATEIbHYIO JIEATEIbHOCTD, BBISABISTH MPOOJEMBbI, CTaBUTh W (OPMYJIMPOBAaTh COOCTBEHHBIC 337a4d B 0Opa3oBaTEbHON
JIESITEILHOCTH M JKU3HEHHBIX CUTYaIUsX;

CaMOCTOSITEIIBHO COCTABIIATH IJIaH PEHICHUS TPOOIEMBI ¢ YIETOM UMEIOIIMXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPENIOYTCHUIA;

JlaBaTh OLIEHKY HOBBIM CUTYaIIHsIM;

pacimpsTh paMKH y4eOHOTo NpeMeTa Ha OCHOBE JIMYHBIX MPEANOYTCHU;

JieNiaTh OCO3HAHHBIN BBIOOD, apTYMEHTHPOBATH €r0, OpaTh OTBETCTBEHHOCTH 32 PEIICHNUE;

OIIEHWBAThH PUOOPETEHHBIN OTIBIT;

CHocoOCTBOBATh (POPMUPOBAHUIO U MPOSBICHUIO IIMPOKOH SPYIUIMK B PAa3HBIX 00J]aCTsIX 3HAHMH, TIOCTOSIHHO MOBBIIIATH CBOM 00pa30BAaTENbHBINA U KYJIbTYPHBINA
YPOBEHB.

2) CaMOKOHTPOJIb:

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM, BHOCUTb KOPPEKTUBEI B JIESATEILHOCTD, OLIEHUBATh COOTBETCTBUE PE3YIILTATOB LIENISAM;



BJIaJICTh HABBIKAMH I[103HABATEIbHOW DPE(JICKCHU KaK OCO3HAHMsI COBEPIIACMBIX JCHCTBHI W MBICIUTEIBHBIX TPOIECCOB, MX PE3yJbTATOB W OCHOBAHMIA;
WCTIONIB30BaTh MPUEMBI pe(IICKCUH JIJIsl OLCHKH CUTYaIluH, BEIOOpA BEPHOTO PELICHUS;

OLICHUBATh PUCKU M CBOCBPEMEHHO MPUHUMATD PEIICHUS 10 UX CHIKCHHIO;

MIPUHUMATh MOTUBBI U @PTYMEHTBI APYTUX [IPY aHAIHU3E PE3YIbTATOB JCSITCIBHOCTH.

3) npuHATHSA ce0s U IPYrux:

MPUHUMATE ce0sl, TOHUMAst CBOU HEJIOCTATKU U TOCTOUHCTBA;

MIPUHUMATh MOTUBBI U a@pTYMEHTBI APYTUX MPH aHAIHU3E PE3YIbTATOB JACSITECIHHOCTH,

MpU3HABaTh CBOE MPABO U MPABO JIPYT'HX Ha OIINOKY;

pa3BUBATH CIIOCOOHOCTh TOHMMAThH MUP C TIO3UIHH JIPYTOTO YEIIOBEKA.

HNPEJMETHBIE PE3YJIbTATBI

B npouecce nzyuenus kypca nnpopmaruku 0a30Boro ypoBus ¢ 10 knacce o0yqaromumMucs Oy IyT JOCTUTHYTHI CICAYIOIINE IPEIMETHBIC PE3yIbTAThL:

BJIaJICHUE TPEJACTaBICHUSIMUA O PO HMHOOpMAIMU M CBS3aHHBIX C HEH MPOIECCOB B MPHPOAE, TEXHWKE W OOLIECTBE, MOHATHIMU «UHPOPMAIHU,
«MHPOPMALMOHHBIN MPOLECC), KCUCTEMAY, KKOMIIOHEHTBI CUCTEMBbD», «CUCTEMHBIN 3 dekT», «MHPOpPMaIMOHHAS] CUCTEMAY, «CHUCTEMa YITPABIICHUS);

BJIaJICHHE METOJIaMH IToncKa MHpopManuu B cety VIHTepHeT, yMeHHe KPUTHYECKH OLIEHUBATh MH(OPMALIKIO, TTOJIyYeHHYIO U3 cetu MHTepHeT;

YMCHUC XapaKTCPpHU30BaTh OoJIbLINE JAaHHBIC, IPUBOJUTH NPHUMEPLI HCTOYHUKOB HUX IMMOJTYUYCHUA U HAIIPABIICHUA UCIIOJIb30BaHNA,

IMOHMMAHUC OCHOBHBLIX IIPUHIIUIIOB yCTpOﬁCTBa u (b}/HK]_[I/IOHI/IpOBaHI/IH COBPEMCHHBIX CTAllMOHAPHBIX M MOOWIBHBIX KOMIIbIOTEPOB, TGH[ICHHI/Iﬁ pa3BUTUA
KOMIIbIOTEPHBIX TEXHOJIOTHIA;

BJIaJICHHE HAaBBIKAMHU PAa0OTHI C ONEPAlMOHHBIMH CHUCTEMaMH, OCHOBHBIMU BHJAaMHU MPOTPaAMMHOIO OOECIeYeHus Ui pelleHHs y4eOHBIX 3a7ay MO0 BbIOpaHHOM
CHelaTn3aIug;

coOuroZieHne TpeOOBaHUM TEXHUKH O€30MAaCHOCTH M T'MTHEHbI MPHU PabdoTe ¢ KOMIBIOTEpaMHM M IPYTMMH KOMIIOHEHTaMM LU(POBOTO OKPY>KEHHs, TOHUMaHUE
MIPABOBBIX OCHOB HCIOJIb30BaHMsI KOMITBIOTEPHBIX ITPOrpaMM, 0a3 JaHHBIX U MAaTepHaJIOB, pa3MEIEHHbIX B ceTH VHTepHeT;

MMOHUMAaHNEe OCHOBHBIX MPUHIIMIIOB JUCKPETH3ALUKN PA3TUYHBIX BUIOB MH(OpPMAIINU, YMEHHUE ONPEeNsATh HHPOPMAIIMOHHBIA 00BEM TEKCTOBBIX, Tpadudeckux u
3BYKOBBIX JAHHBIX IIPU 3aJIaHHBIX IMMapaMeTpax JUCKPETU3AllNN,

YMEHHE CTPOUTH HEPAaBHOMEPHBIE KObI, JOMYCKAIOMINE OAHO3HAYHOE JIEKOJUPOBaHUE COOOIIeHNH (ITpeKCHBIE KObI);

BJIQ/ICHHE TEOPETHYECKUM arrapaToM, MO3BOJSIONIMM OCYIIECTBIATh MPEACTABICHHE 33aJaHHOTO HATYypaJbHOTO 4YHCIa B Pa3MYHBIX CHUCTEMaX CUHUCIEHUS,
BBITIOJIHSITH ITPe00pa30BaHMsI JIOTHYECKUX BhIPAKEHHH, HCTIOJb3Ysl 3aKOHBI alreOphl IOTHKH;

YMEHHE CO3/1aBaTb CTPYKTYPHUPOBAaHHBIE TEKCTOBBIE IOKYMEHTBI M JIEMOHCTPAllMOHHbIE MaTepuasibl C HCIOJb30BAHUEM BO3MOXKHOCTEH COBPEMEHHBIX
MIPOTPaMMHBIX CPEACTB U 00JIaYHBIX CEPBUCOB;

B niporiecce nzyuenus kypca nnpopmatuku 6a3o0Boro ypoBHs 6 11 kiacce o0yqaronumMucs Oy IyT TOCTUTHYTHI CIIEAYIOIINE MPEIMETHBIC PE3YIbTATHI:

HAJINYME MPEJCTABICHUI O KOMIBIOTEPHBIX CETSX M MX POJM B COBPEMEHHOM Mupe, 00 OOMmMX NpUHIMIAX pa3padOTKH M (YHKIMOHUPOBAHUS HHTEPHET-
MIPUIIOKEHU;

MOHMMaHKEe Yrpo3 MH(OPMAIMOHHONW 0e30MacHOCTH, MCIIOIb30BAaHWE METOAOB U CPEJICTB HMPOTHBOACHCTBHS THM Yrposam, CoOJoeHHe Mep O0e30IacHOCTH,
MIPEIOTBPAIIAIONINX HE3aKOHHOE PACIIPOCTPAaHEHHE MTEPCOHAITBHBIX JaHHBIX;

BJIaJICHUE TEOPETHYECKUM allapaToM, [O3BOJISIOMIMM ONpPEAEISTh KpaT4alliMid MyTh BO B3BELICHHOM TIpade MW KOJUYECTBO IMyTEH MEXIy BEpIIMHAMHU
OPHEHTHUPOBAHHOI'O AlIMKIMYECKOT0 rpada;

YMCHHUE YWUTAaTb W IIOHUMATb HNPOTpaMMbl, PCATIM3YIOIHUE HECIOKHBIC AJITOPUTMbI O6pa6OTKI/I YHUCJIOBBIX W TCEKCTOBBIX IAaHHBIX (B TOM 4YHUCJI€ MACCHBOB H
CHUMBOJIBHBIX CTPOK) Ha BBIOPaHHOM ISl M3YUCHUS] YHUBEPCAILHOM SI3bIKE MPOrpaMMHpoBaHus Bbicokoro yposHs (Ilackans, Python, Java, C++, C#), ananusupoBaThb



QJITOPUTMBI C MCIIOJIb30BAHUEM TaOJIUI[ TPACCHUPOBKH, ONPEACISATh 03 MCIOJIb30BaHUS KOMITBIOTEPA PE3yJIbTaThl BBITOJHEHUS HECIOXKHBIX MPOTPaMM, BKIFOYAFOIIAX
IIUKJTBI, BETBJICHUS U TIOANPOTPAMMBI, TIPU 3aJ]aHHBIX HCXOHBIX JaHHBIX, MOJU(PHUIIUPOBATH TOTOBBIC MPOrPAMMBI JUISl PEIICHHST HOBBIX 3a]1au, UCIIOJIb30BATh UX B CBOMX
MporpaMMax B Ka4ecTBE MOANpOrpamm (Iporeayp, QyHKITHIA);

YMEHHE peajM30BBIBAThH HAa BBIOPAHHOM JUIS U3YyUCHUS SI3bIKE MpOorpaMMupoBaHusi Beicokoro ypoBHs (Ilackans, Python, Java, C++, C#) TUIOBBIE aqrOpUTMBI
00pabOTKH YHMCEeNl, YUCIOBBIX MOCIEIOBATEILHOCTE W MAacCHBOB: TNPEJCTABICHUE 4YHCIAa B BHJEC Ha0Opa MPOCTHIX COMHOXHTENICH, HAXOXKJCHHE MaKCUMAalbHOMN
(MPHIMaTHHON) TU(PHI HATYPATHHOTO YHCIA, 3aMTMCAHHOTO B CHCTEME CUHCIICHHS C OCHOBAaHWEM, He TpeBbImaronuM 10, BeraucieHne 0000MIEHHBIX XapaKTePUCTUK
AJICMEHTOB MAaCCHBA WU YHUCJIOBOW TMOCIEIOBATEILHOCTH (CYMMBI, MPOM3BEICHUS, CPEIHEro apu(METHUECKOr0, MUHUMAJIBHOTO W MaKCHUMAJIbHOTO 3JIEMCHTOB,
KOJIMUYECTBA 3JIEMEHTOB, YIOBJICTBOPSIOIINX 3aIaHHOMY YCJIOBHUIO), COPTUPOBKY 3JICMEHTOB MacCHBa;

YMEHHUE HCIOJIb30BaTh TaOIMUHbIC (PEISIIIMOHHBIC) 0a3bl IAaHHBIX, B YACTHOCTH, COCTABISITH 3alPOCHl K 0a3aM JaHHBIX (B TOM YHCIE 3alPOCHI C BBIYHCISICMBIMH
MOJISIMH), BBITIOJHATH COPTHPOBKY M TMOWCK 3amuced B 0a3e JMAHHBIX, HAMONHATH pa3pabOTaHHY 0a3y JaHHBIX, YMEHHE HCIIOJIb30BATH DIICKTPOHHbIC TAOIHIBI IS
aHanu3a, TMPEJICTaBICHUsS M 00pabOTKHM JaHHBIX (BKIIOYAsh BBIYMCICHHE CYMMBI, CPEIHETr0 apu(METHYeCKOTO, HauOOJNBIIEr0 M HaUMEHBILICTO 3HAYCHHI, pelIcHHe
ypaBHEHUH);

YMEHHUE UCTIONB30BaTh KOMIBIOTEPHO-MATEMATHICCKHE MOJICIH JIJIsl aHA3a 00BEKTOB U MPOLECCOB: (DOPMYITHPOBATH [ETb MOJICITUPOBAHUS, BHITOIHITh aHAJIN3
PE3YyIbTAaTOB, MNOJYUYCHHBIX B XOJ€ MOACIUPOBAHUA, OLCHUBATHL COOTBCTCTBUC MOJACIN MOIACINPYCMOMY OG’LCKTY WK TIPpOUeCCy, MNPCACTAaB/IATL PE3YJIbTAThI
MOZACIIUPOBAHUS B HATJIITHOM BUIC,

YMEHHE OPraHU30BBIBATH TMUYHOE HH)OPMAIIMOHHOE MTPOCTPAHCTRO C MCIOIh30BAHUEM PA3ITUYHBIX UPPOBBIX TEXHOJIOTUH, MOHUMAaHHE BO3MOXKHOCTEH IU(PPOBBIX
CEPBHCOB I'OCYJaPCTBEHHBIX YCIYT, HMU(POBBIX 00pa30BaTEIbHBIX CEPBUCOB, TTOHUMAHKE BO3MOYKHOCTEH M OrpaHUYCHUIN TEXHOJIOTMH MCKYCCTBEHHOI'O MHTEIUICKTA B
Pa3NUYHBIX 00JACTSX, HATMUHUE MTPECTABICHUI 00 UCIIONB30BaHNT HH(POPMALIMOHHBIX TEXHOJIOTUH B Pa3JINUHBIX MPO(ECCUOHANBHBIX chepax.

COJEPKAHHUE (IIO 'OAAM OBYYEHMUS)

10 KJIACC

Mudposasi rpaMoOTHOCTH

TpeboBaHus TEXHUKH O€30MACHOCTH M TMI'MEHBI IPU paboTe C KOMIBIOTEPAMH U APYTHMMH KOMIIOHEHTaMHU LU(POBOTO OKPYKEHHUSI.

[punnumne padoTel KomibioTepa. [lepcoHanbHbIl KOMITBIOTEP. BBIOOp KOH(pUTYpaluy KOMITBIOTEpa B 3aBUCIMOCTH OT PEIIaeMbIX 3a/1a4.

OcCHOBHbIE TEHJEHIIMH DPAa3BUTHS KOMIIBIOTEPHBIX TexHoioruil. IlapamrensbHble BbhIYUCIEHUS. MHOTromponeccopubie cuctembl. CynepKOMIbIOTEPHI.
MuxkpokoHTposuiepbl. PoO0TH3MpOBaHHBIE IPOU3BOACTBA.

[IporpamMMHOe obOecrieueHHe KOMITBIOTEpOB. Buibl mporpamMmHoro obecriedenusi u ux HasHadeHune. OCOOGHHOCTH MPOTrPaMMHOrO obOecreueHHss MOOHMIIBHBIX
ycrpoiicTB. OnepannonHas cucreMa. [IoHATHE 0 CHCTEMHOM aIMUHUACTPUPOBAHNH. VHCTAIIISIMS U IEMHCTAJUISIUS IPOrPAMMHOTO 00€CIIeUeHUSI.

daiinosas cuctema. [louck B ¢aitnosoii cucteme. Opranuszanust XpaHeHust 1 00pabOTKH JaHHBIX C UCIIOJIb30BAaHUEM MHTEPHET-CEPBUCOB, O0JAUHBIX TEXHOJIOTHH U
MOOMJIBHBIX YCTPOICTB.

[Ipuxmagapie KOMIBIOTEPHBIE IPOTPAMMBI JIJIS1 PEHISHHUS TUITOBBIX 3a7a4 10 BEIOpaHHOI criennanu3anui. CUCTeMbl aBTOMATH3UPOBAHHOTO TIPOSKTHPOBAHMS.

[IporpammMHoe obecnieuenue. JlnuensupoBanue nporpaMMHOro obecrnedenus: 1 HUQGpoBbIx pecypcos. [lponpuerapHoe 1 cBOOOJHOE MPOrpaMMHOE OOECTICUEHHE.
Kommepueckoe n HEKOMMEPUECKOE HCIOIb30BaHUE MPOrPaMMHOIO oOecredeHusi U HUPPOBBIX pecypcoB. OTBETCTBEHHOCTh, YCTaHABJIMBaeMas 3aKOHOAATEIHCTBOM
Poccuiickoii depepannu, 3a HenpaBoMepHOE MCITOIH30BAHUE ITPOTPAMMHOI0 o0ecriedeH sl U IU(POBBIX PECYpPCOB.

TeopeTnyeckue 0CHOBbI HH(POPMATHKH

Wudopmanus, 1aHHbIC ¥ 3HaHUS. Y HUBEPCAIBHOCTD IMCKPETHOTO MpeJicTaBieHus: nHpopmanuu. /IBonunoe kogupoBanue. PaBHOMepHbIE U HEPABHOMEPHBIE KOJIBL.
Ycnosue ®ano. [onxoas! k uamepenuto uHpopmanuu. Cymuocts 00bEMHOTO (ajihaBUTHOr0) MOAX0/1a K U3MEPEHUI0 HH(OpMAIMHY, ONpe/iesieHne OUTa ¢ TOUKH 3PEHUS
a(haBUTHOTO TTO/IXO/Ia, CBS3b MEXKJIy pa3zMepoM aidaButa U UHPOPMAIIMOHHBEIM BECOM CHMBOJIA (B MPE/IIOJIIOKEHHN O PABHOBEPOSITHOCTH TMOSIBIICHUSI CAMBOJIOB), CBSI3b



MEXIy eIUHHLAMH U3MepeHust nHpopmanuu: our, 6ait, Koaiit, MoOaiit, I'0aiiT. CymHocTs coep)aTenbHoro (BeposSTHOCTHOTO) MOAX0/a K U3MEPEHUIO WHPOPMAIHH,
oTIpeJieIcHIe ONTa C TIO3UITIH COACPIKAHUS COOOIICHHUS.

Nndopmarmonnsie mporeccrl. [lepenaya nupopmarmn. McTounnk, mpuéMHUK, KaHAI CBS3H, CHUTHANI, KomupoBaHue. VckaxeHwe nHGOpPMAIUK TIPH TIepenade.
CkopocTh nepefayn JaHHBIX 110 KaHaly CBs3H. XpaHeHue uHpopmannu, 00béM namstu. O6padorka napopmauuu. Buner 00pabotku nHbpopMannu: MogydeHHEe HOBOTO
cojiepkaHusl, n3MeHenue Gpopmsl peacTaneHus napopmarun. [lorck nadopmarnmu. Pors nadopmarun 1 ”HGOPMAITMOHHBIX MPOIIECCOB B OKPYIKAIOIIEM MHUDE.

Cucrembl. KoMIOHEHTBI crCTEMBI U BX B3auMo/ieiicTBre. CHCTEMBI yIIpaBiieHus . Y IpaBlieHHue KaKk HHPOpMaInoHHbIH mporecc. OOpaTHas CBS3b.

Cuctemsl cuucnenus. Pa3BépHyTas 3anuch LENbIX U IPOOHBIX YHCEN B MMO3UIMOHHBIX CHCTeMax cuucieHus. CBOWCTBA MO3UIMOHHON 3allMCH YMCIa: KOJTUYECTBO
uudp B 3amucy, NPU3HAK JETUMOCTH YHCIa HA OCHOBAHWE CHCTEMBI CUHCIICHUS. AJITOPUTM MEepeBOJa LEJIOro Yuciaa u3 P-MuHON CHCTEMBI CUMCICHHS B ACCATHUHYIO.
AJTOpUTM TIepeBofa KOHEYHOW P-w4HON npobum B AeciaTHYHyI0. AJNTOPHTM IE€peBOJa IEJNOT0 YHcla W3 JEeCATUYHOM CUCTeMbl cuucieHus B P-wunyro. [IBomuHas,
BOCBMEpUYHAS W IIECTHAIIATEPUIHAS CHUCTEMBl CUHCICHHS, MEPEeBOJ YMUCENT MEXAYy ATHMU CHUCTeMaMH. Apu]MeTHdecKue Orepanud B TMO3WIIMOHHBIX CHCTEMax
CUHUCIICHHS.

[IpencraBienne MeNbIX ¥ BEMIECTBEHHBIX YHCEN B MAMSITH KOMITHIOTEPA.

Komuposanne texkcroB. Kommposka ASCII. OmuobGaiitapie kogmpoku. Cranmapr UNICODE. Koamposka UTF-8. Ompenenerne nH(MDOpMAIMOHHOTO 00BEMa
TEKCTOBBIX COOOIEHH.

Kopuposanue nzodpaxkennii. Onienka nHHOPMALMOHHOTO 00bEMa pacTpoBOro rpaduuecKoro H300paskeHHs MPH 3aJaHHOM pa3pelIeHUH U TIyOHHE KOAWPOBAHMUS
1BeTA.

Komuposanue 3Byka. Onenka nHGopManmoHHOTo 00bEMa 3BYKOBBIX JJAHHBIX MPH 33JaHHBIX YaCTOTE TUCKPETH3AINU U PA3PSTHOCTH KOAUPOBAHHUS.

Anrebpa noruku. BrickasbiBanus. Jlormdeckue omepauuu. TaOmUIbI MCTHHHOCTH JIOTMYECKHX OIEPalMid «IM3BIOHKLUSY, «KOHBIOHKIHS», «HHBEPCHUS,
CAMIUTAKAIHS, «9KBUBAJICHIHs. Jlorndeckue BhIpayKeHMs. BBIYCIeHe JTOrMYecKOTo 3HAYeHUsI COCTABHOTO BBICKA3BIBAHUS TPU W3BECTHHIX 3HAYCHHUAX BXOSIIUX B
HEro 2JIEMEHTAPHBIX BhICKA3bIBAaHUHA. TaOIUIIbl ICTUHHOCTH JIOTHYECKUX BhIpaKeHUH. Jlorndeckue orepamnyu 1 onepamnuy HaJi MHOKECTBAMH.

[TpuMepsl 3aKOHOB anTeOpbl JOTMKH. DKBUBAJICHTHBIE TIPEOOPa30BaHMUs JOIMYeCKUX BhIpaxkeHnH. Jlornueckue Gpynkun. [ToctpoeHne TOrn4eckoro BhIPaKeHHS €
naHHOW Tabnuieid uctuHHOCTH. Jlormdeckwe smeMeHTHl KommbloTepa. Tpurrep. Cymmarop. llocTpoeHme cxembl Ha JIOTUYECKHX JJIEMEHTaX I10 JIOTHYECKOMY
BBIPKEHHIO. 3aIHCh JJOTHYECKOTO BBIPAXKEHHUSI 110 JIOTHIECKON CXeMe.

NHpopMannoHHBIE TEXHOJIOTHH

TexctoBbiii iporieccop. Pepakrupoanne u popmaruposanue. [Iposepka opdorpaduu u rpammaruku. CpecTBa MOUCKA U aBTO3aMEHBI B TEKCTOBOM ITPOIIECCOPE.
Ucnonb3oBanue ctuiiei. CTpyKTypHUpOBaHHbIE TEKCTOBBIE JOKyMEHThl. CHOCKH, ornaBieHne. O0naunbie cepBuchl. KosektuBHas paboTa ¢ JokyMeHTOM. THCTpyMEHTbI
PEICH3UPOBaHUsI B TEKCTOBBIX Ipolieccopax. Jlemosast nepernucka. Pedepar. [IpaBuiia HUTUPOBAHUS HUCTOYHMKOB W O(QOPMIICHHUS OMOIMOrpad)UuecKuX CCHUIOK.
Odopmienne criucka JUTepaTyphl.

BBon m300pakeHWI ¢ UCTIOJIB30BAHMEM PA3IMYHBIX HMU(PPOBBIX yCTPOUCTB (IH(POBBIX (OTOAIIApPaTOB W MHUKPOCKOIIOB, BHJEOKaMeEp, CKaHEPOB W JPYTUX
ycrpoicts.). ['paduueckuii pegakrop. O0paboTka rpaduuecknx o0bekToB. PactpoBas n BekTopHas rpaduka. opmartsl rpaguueckux Gpaiios.

O0paboTKa n300pakeHus ¥ 3ByKa C UCIIOIb30BAHUEM UHTEPHET-IIPUIOKECHHH.

Mynbsrumenna. KomnbiorepHsie npe3eHTanuu. VMcnoabp3oBanue MyIbTHMEANHHBIX OHIAWH-CEPBUCOB IS Pa3padOTKK NPE3EHTAUHI MPOSKTHBIX padoT.

[TpuHIMITEI TOCTPOCHUS M PEJAKTHPOBAHUS TPEXMEPHBIX MOJIEIICH.

11 KJIACC

Hudposas rpaMoTHOCTH

[IpuHnunel DOCTpoeHUsI U ammapaTHbIE KOMIIOHEHTbl KOMIbIOTEpHbIX ceTeil. CereBbie mpoTokoiibl. Cets UuTepHeT. Anpecanus B cetu Mutepuer. Cucrema
JIOMEHHBIX UMEH.



Beb-caiit. BeG-ctpanuma. B3ammoneiictBue Opaysepa c BeO-cepBepoM. JluHamuueckue ctpaHuibl. PaspaboTka wHTepHeT-ipuiiokeHui (caiitoB). CereBoe
XpaHECHUE JaHHBIX.

Bunsr nesrensHocty B cetu MutepHer. Cepsucel MHTepHera. I'eonH(popMannoOHHBIE CHUCTEMBI. | €0J0KAMOHHBIE CEPBUCHI PEAJILHOIO BPEMEHHU (HampHuMep,
JIOKaLMsl MOOMIIBHBIX Tese()OHOB, ONpe/IeIICHHE 3arPyKEHHOCTH aBTOMAarucTpaieil), HHTEpHET-TOProBIisl, OpOHUPOBaHHE OMIIETOB, TOCTUHHII.

I'ocynapcTBeHHbBIE JIEKTPOHHBIE CepBUCHI U yciyrd. ColuanbHble CETH — OpraHU3alys KOJUIEKTHBHOIO B3aUMOACHCTBUS U OOMeHa JaHHbIMU. CeTeBOM ITHUKET:
MpaBHJIa TIOBEeHHS B KuOeprpocTpancTse. [Ipobdiema mommrmHAOCTH MToTydeHHON nHpopManmi. OTKPBITEIE 00pa30BaTEbHBIE PECYPCHI.

TexHOreHHBIE M YKOHOMHYECKHE YIPO3bl, CBS3aHHBIC C HCIONb30BaHHEM HH(POPMALMOHHO-KOMMYHHUKAIIMOHHBIX TEeXHOJNIOTHH. OOmmue mpobiaeMbl 3aliuThl
nHpopManun U HHPOpMaMOHHOH O6e3onacHocTH. CpeacTBa 3amKUThl HHQOPMAIMK B KOMITBIOTEpaX, KOMIBIOTEPHBIX CETSIX U aBTOMAaTH3UPOBAHHBIX MH(POPMAIIHOHHBIX
cucremax. IIpaBoBoe obecneuenne napopmaunonHoi 6e3onacHoctu. IlpenoTBpalieHre HECAHKIMOHUPOBAHHOTO OCTYTIA K JINYHOW KOH(UASHIMAIbHON HH(OopManuy,
XpaHsAIIecs Ha TEePCOHATBHOM KOMIIBIOTEpE, MOOWIBHBIX YCTpOWCTBax. BpemoHOCHOe mporpaMMHOE OOeclieueHre W CIOCOOBI OOphOBI ¢ HUM. AHTHBHPYCHEIE
nporpaMmMbl. OpraHu3zalys JIMYHOTO apxuBa nHpopManuu. PesepsHoe xonupoBanue. [laponpHas 3ammra apxuBa.

WudopmanmoHHble TEXHOJIOTHH U PO eccHoHanbHas fesTeabHocTh. MHdopmannonnsie pecypebl. Lludposas sxoHoMuka. HbopmannonHas KynbTypa.

Teopernyeckue 0CHOBbI HH(POPMATUKHU

Monenu u moaenupoBanue. Llenn monenupoBanus. COOTBETCTBHAE MOJICIH MOJCITUPYyeMOMY OOBEKTY HITH mporeccy. @opManunzanyst MpUKIaIHbIX 3a1ad.

[IpencraBienue pe3ynbTaTOB MOACIUPOBAHUS B BUEC, YA0OHOM Jisl BOCHIPUSTHS YelIoBeKoM. | paduueckoe npeacTaBieHle JaHHBIX (CXeMBbl, TaOIHIIbL, TpaduKn).

I'padsr. OcHoBHble noHsATHA. Buasl rpados. Pemenue anropuTMHuYecKHX 3afad, CBSI3aHHBIX C aHAIN30M TpadoB (IOCTPOEHHE ONTHMAIBHOIO IYTH MEKIY
BepIIMHAMU rpada, onpeielieHHe KOIUIYECTBa Pa3IUUHbIX MyTEH MEX/Ty BEpIIMHAMEI OPUCHTUPOBAHHOTO AIlIMKIMUYECKOT0 rpada).

Hepebs. bunapnoe aepeBo. JuckpeTHbIe UTPHI IBYX UTPOKOB ¢ mosiHoW uH(popmanueit. [loctpoenne nepesa nepedopa BAPHAHTOB, OMMCAHUE CTPATETHH UIPHI B
TabnyHON opme. BRIMTPHIITHBIE CTpaTETHH.

Hcnonb3oBanue rpadoB 1 AEpeBLEB IIPHU OIMUCAHUN OOBEKTOB  IIPOIIECCOB OKPY’KAIOIIEr0 MUPA.

AJITOPUTMBI M TPOTPAMMHUPOBaHUE

Omnpenenenne BO3MOXHBIX Pe3yJbTaTOB padOThl MPOCTEHIINX AJITOPUTMOB YIIPABICHHS HCIOJHUTEISMH M BBIYMCIMTENBHBIX aaropuTMoB. OmnpexaerneHne
HCXOJHBIX JJAHHBIX, IPU KOTOPBIX AITOPUTM MOXKET JaTh TPeOyeMbli pe3ynbTart.

Drtarnbl penieHus 3aja4d Ha Komrnbtotepe. S3bik mporpammupoBanus (Ilackans, Python, Java, C++, C#). OcHOBHBIE KOHCTPYKIIMH SI3bIKa POIPAMMUPOBaHUs. TUTIBI
JTAHHBIX: 1[EJI0YNCIICHHbIE, BEIIECTBEHHbIE, CUMBOJIbHBIE, JJornueckre. Betsnenus. CocraBublie ycnoBus. ksl ¢ yenoBuem. Llukisl mo nepemenHoi. Mcmnons3oBanue
TaOJINI TPACCUPOBKH.

PazpaboTka 1 porpaMMHasi peajin3anysi aITOPUTMOB PEIICHUs THITOBBIX 3a1a4 0a30Boro ypoBHs. [IpuMmepsl 3a1a4: anroputMbl 00pabOTKH KOHEYHOH YHCIOBOM
MOCJIEZI0BATEIbHOCTH (BBIUMCIIEHWE CYMM, MPOU3BEICHMN, KOJIMYECTBA 3JIEMEHTOB C 3aJaHHBIMH CBOWCTBAMH), aIrOPUTMBlI aHAIM3A 3allMCH YHCEN B MO3UIIMOHHON
cUCTeMe CUHCIICHUS, AJITOPUTMBI PEIICHHs 3a7jad METO0M Tepedopa (MOMCK HanboJIbIIEro O0LIEero ASTUTENs ABYX HATypaJIbHBIX YMCEN, IPOBEPKa YUCIIa Ha IIPOCTOTY).

O06paboTka CUMBOJIBHBIX AaHHBIX. BCcTpoeHHbIE PYHKIMU SI3bIKA IPOrPaMMHUPOBAHUS U1l 00paOOTKH CUMBOJIBHBIX CTPOK.

Tabnmuunbie BeMMUUHBI (MAaCcCHUBBI). ANTOPUTMBI paOOTHI C dJIEMEHTAMH MacCHBA C OJHOKPATHBIM IPOCMOTPOM MAacCHBa: CYMMHPOBAHHE 3JIEMEHTOB MACCHBA,
MOJCUET KONMUYECTBa (CyMMbI) 3JIEMEHTOB MAacCHBa, YJOBJIECTBOPSIOMINX 3aJJaHHOMY yCJIOBHUIO, HAXOXKICHHE HAanOOJIbIIEero (HAMMEHBILIETr0) 3HAYECHHUS SIIEMEHTOB MAaCcCHBa,
HaXO’KACHUE BTOPOTO IO BETMUMHE HAaHOOJIBIIET0 (HAMMEHBIIET0) 3HAUCHHUS, TMHEHHBIN ITOMCK AJIEMEHTA, [IEPECTaHOBKA JJIEMEHTOB MAaCCHBa B 0OPAaTHOM IOPSIJIKE.

CoptupoBka ogHOMepHOT0 MaccuBa. [IpocTeie METOBI COPTHPOBKH (HAIIPUMEP, METO/T ITy3bIpbKa, METOJ] BHIOOpa, COPTUPOBKA BCcTaBKamu). [TomporpaMmel.

NHpopManinoOHHbIE TEXHOJIOTUH

Anainn3 nanabix. OCHOBHBIC 3a/1a4M aHAJIM3a JaHHBIX: IPOTHO3MPOBAHKE, KiIacCU(UKALM, KIacTepu3anns, aHain3 OTKIoHeHuH. [locnenoBaTenbHOCTD pereH s
3aja4y aHajiM3a JaHHBIX: cOOp MEPBUYHBIX JIAHHBIX, OYUCTKA M OLIEHKA KayecTBa JAHHBIX, BBIOOP W/WIIU MOCTPOCHHE MOEIH, NPeoO0pa30BaHuE JaHHBIX, BU3yaTU3aLUs
JAHHBIX, UHTEPIPETAIHS Pe3yIbTaTOB.

AHaJIn3 JaHHBIX C TIOMOMIBIO AJIEKTPOHHBIX TAabuL. Beruncienne cyMMsl, cpeiHero apuMeTH4eckoro, HauOobIIEro 1 HAMMEHBLIETO 3HAYeHUH AUana3oHa.



KoMmmbroTepHO-MaTeMaTHUECKUE MOJIECIU. DTallbl KOMIIBIOTEPHO-MAaTEMAaTHYECKOTO MOJICIMPOBAHMS: MMOCTAHOBKA 3a/1ayM, Pa3pa0dOTKa MOJIENIN, TECTUPOBAHUEC
MOJIEJIN, KOMITBIOTEPHBIN AKCIIEPUMEHT, aHATH3 PE3YJIbTATOB MOJICITUPOBAHHUSL.

UwucieHHoOe pelnieHrne ypaBHEHHUH ¢ TIOMOIIBIO ITOA00pa mapaMeTpa.

Tabnuunble (pensiuoHHbIe) 0a3bl JaHHBIX. TaOnauIla — MPEACTaBJICHUE CBEICHU 00 OJHOTUIHBIX 0O0bekTax. [lone, 3amuce. Kirou tabmunpl. Paborta ¢ rotoBoii
0a30if maHHBIX. 3aroTHeHUEe 0a3bl JaHHBIX. [TowCK, cOpTHpOBKa M (GHUIBTPAIHS 3amuceii. 3ampockl Ha BRIOOPKY JaHHBIX. 3aIIpOCHI ¢ ITapaMeTpaMH. BEIIuciseMble oIS B
3arpocax.

MuoroTabnuunble 6a3bl JaHHBIX. THIIBI CBA3EH MEXay TabIuIaMu. 3arpochkl K MHOTOTAO0IMYHBIM 0a3aM JTaHHBIX.

CpencTBa UCKYCCTBEHHOTO MHTEIUIeKTa. CepBHUCHI MAITMHHOTO TIEPEBO/Ia U PAcliO3HABAHUS YCTHOW peun. MneHTudukarys u mouck n300pakeHui, pacrio3HaBaHue
mui. CamooOyugaromuecss CUCTeMbl. VMICKyCCTBEHHBIH WHTEIUIEKT B KOMITBIOTEPHBIX HWrpax. Mcmosibp3oBaHWE METOJOB HCKYCCTBEHHOI'O WHTEIICKTa B O0YyYaroIIux
cucremax. Mcrmonb30BaHnEe METOMOB MCKYCCTBEHHOTO MHTEIUICKTa B poOoTOoTexHHKe. MHTepHeT Bemiel. [TepcreKTHBBI pa3BUTHSI KOMITBIOTEPHBIX WHTEIICKTYATbHBIX
CHCTEM.

IIpoBepsiembie TpedOBaHUS K pe3yJbTaTaM OCBOECHHSI OCHOBHOI 00pa3oBaTebHOii mporpammsl (10 kiaacc)

Kopx nposepsiemoro IIpoBepsieMble IpeAMeTHbIE Pe3y/IbTATHI OCBOECHUSI OCHOBHON 00pa3oBaTe/ibHOI NPOrpaMMbl cpelHero o01ero o0pa3oBaHust
pe3yJbrara
1 [To teme «l{udpoBast rpaMOTHOCTBY
1.1 Bnanenue npencraBneHusIMHE O poii MH(GOPMAIMH U CBSI3aHHBIX C HEH MPOILECCOB B PUPOJIE, TEXHUKE M OOIIECTBE, MOHATHIMH «HH(POPMAITHD»,

«MH()OPMAIIMOHHBIN TPOIIECC», «CHCTEMa», «KOMIIOHEHTBI CHCTEMBD», «CHUCTEMHBIH 3(dekT», «uHPOpMalMOHHAs CHCTEMay, «CHCTEeMa
YIpaBIeHVs»; BIAJCHUE METOIaMHU MOUCKa WH(popMaIu B ceTd HTepHET; yMeHHe KPUTHYECKH OIEHHBATh HH(POPMAIINIO, TIOIYICHHYIO U3 CeTH

HNHureprer
1.2 YMeHune xapakTepu3oBaTh O0OJbIINE JaHHBIE, IPUBOAUTE IPUMEPHI HCTOYHUKOB HX MOJYYECHHUS M HANPaBJICHHUS UCITIOJIb30BaHMS
1.3 [NoHnMaHre OCHOBHBIX NMPHHIIUIIOB YCTPOHUCTBA M (DYHKIIMOHHUPOBAHUS COBPEMEHHBIX CTAIIMOHAPHBIX W MOOMIILHBIX KOMITBIOTEPOB; TEHICHIUIM

Pa3BUTHSI KOMITBIOTEPHBIX TEXHOJIOTHIA; BJaJICHUE HAaBBIKAMU PAa0OTHI C OIMEPAMOHHBIMHU CHCTEMaMH M OCHOBHBIMH BHIAMH IMPOTPAMMHOIO
oOecrieueHus JIJIsl pelIeHUs y4eOHbIX 3a/1a4 10 BEIOPAHHOH ClielnaIn3aiuu

2 ITo Teme <<TeOpeTI/I‘IeCKI/I€ OCHOBBI I/IH(I)OpMaTI/IKI/I»

2.1 [NoHnMaHue OCHOBHBIX MPUHIIWIIOB JTUCKPETH3AINU PA3IMIHBIX BHJIOB WHPOPMAIUK, YMEHUE ONPeNeNIiTh HHPOPMAIIMOHHBIA 00bEM TEKCTOBBIX,
rpadMueCKUX 1 3BYKOBBIX JaHHBIX MIPY 33/IaHHBIX IapaMeTpax JUCKPETU3aUuH

2.2 YMeHHE CTPOUTh HEPAaBHOMEPHBIC KOJBI, JOMYCKAIOI[HE OJHO3HAYHOE JCKOAMPOBAHHME COOOIIeHUH (mpeUKCHBIE KOJIbl); HCIOJIb30BaTh
MIPOCTEHINNE KOJIbI, KOTOPBIE TIO3BOJISIIOT OOHAPYKUBATH M MCIIPABIISAThH OMIMOKH MTPU Tiepeade JaHHBIX

2.3 BHa}IeHI/Ie TCOPETUYCCKUM alapaTroM, IO3BOJAOIINM OCYHICCTBIIATE IMPEACTABICHUEC 3aJaHHOI'O HATypaJIbHOI'O 4YHCJjia B PA3JIMYHBIX CUCTEMaAX
CUHCIICHUA




2.4 Bragenne TeopeTHdecKiM armapaToM, MO3BOJISIONINM BEITIOTHITH MPE00pa30BaHus IOTHIECKUX BRIPAKEHUH, HCIIONB3YS 3aKOHBI alTeOpHhI JIOTUKH

3 ITo Teme «MH(DOpMAITHOHHBIE TEXHOIOTHI)

3.1 YMeHue co3gaBaTh CTPYKTypUPOBaHHBIC TEKCTOBBIE JOKYMEHTHI M JEMOHCTPAllMOHHBIE MaTepHallbl C HCIOJIb30BAaHUEM BO3MOXKHOCTEH
COBpPEMEHHBIX MMPOTPAMMHBIX CPEJICTB U OOJIAYHBIX CEPBHCOB

3.2 YMeHHUe HCI0JIb30BaTh TaOIMUHBIC (PESIIMOHHBIC) 0a3bl JaHHBIX, B YACTHOCTH, COCTaBIIATh 3alPOCHl B 0a3aX JaHHBIX (B TOM YHCJIC BBIYUCIISAEMBIC
3aIpocCkl), BHIIOJHATH COPTHPOBKY M TIOWCK 3aIrceil B 0a3e JaHHBIX; HAOIHITH Pa3paboTaHHYIo 0a3y JaHHBIX

3.3 YMeHue HMCIonb30BaTh IIEKTPOHHBIC TAOJWIBI JAJS aHANW3a, TPEACTaBICHUS U O00pabOTKH JaHHBIX (BKIOYAs BBIYMCICHUE CYMMEI, CPETHETO
apuMeTndecKoro, HanOOJIBIIETO ¥ HANMEHBIIIETO 3HAYCHHUH, PEIlICHNE YPaBHEHHI )

IIpoBepsiemble 3JjieMeHThI coaepkanus (10 kiacc)

Kon IIpoBepsieMblii 3J1eMEHT CO/IePKAHUS
1 |ludposas rpaMOTHOCTH
1.1 |IIpuHumsr paboTs KoMIbloTepa. [lepconanbHbIi KOMIBIOTEP. BEIOOp KOHGUrypanun KOMITBIOTEpa B 3aBUCMOCTH OT peIlacMbIX 3a1ad
1.2 |OcHOBHbIE TCHACHIMM pPa3BUTHs KOMIBIOTEPHBIX TexXHONOTWH. [lapainensHble BBIYMCICHUS. MHOTOMPOIECCOPHBIE CUCTEMBL. CymepKOMITBIOTEPHI.
MuxkpokoHTpoIuiepsl. PoO0TH3MpOBaHHBIE TIPOU3BOICTBA
1.3 | daiinosas cucrema. [louck B daiinoBoit cucteme. Opranuszainus XpaHeHus: 1 00pabOTKH JaHHBIX C HCIOJIb30BAHHEM HHTEPHET-CEPBUCOB, 00IaYHBIX TEXHOJIOTHI
Y MOOWJIBHBIX YCTPOHCTB
2 | Teoperudeckue OCHOBBI HHHOPMATHKN
2.1 |Wndopmaius, qaHHBIC ¥ 3HAHUS. Y HUBEPCAIBHOCThH TUCKPETHOTO MpeAcTaBiIeHus nHpopmannu. /[BonuHoe KoaupoBaHue
2.2 |PaBHOMepHBIEC U HEpaBHOMEPHBIE KOJBI. Y cioBre PaHo
2.3 |Momxonel k u3mepenuro uHPopmarmu. CynmHOCTh 00beMHOTO (andaBUTHOTO) TOAXO0Ja K HM3MEPEHHI0 WHPOPMAIUH, OIpejeliceHHe OuTa ¢ TOYKU 3PEHHUS
an(aBUTHOTO MOJX0/a, CBSI3b MEXKY Pa3MepoM aj(aBuTa 1 HHPOPMALUOHHBIM BECOM CUMBOJIA (B MIPEAIONI0KEHIH O PABHOBEPOSATHOCTH MOSBIICHUS CHMBOJIOB),
CBSI3b MEXy €AMHUIAMU H3MepeHus: napopmauuu: our, Oait, Koaiit, MOaiit, I'6aiiT. CylmHOCTb coAepKaTeNbHOro (BEPOSITHOCTHOTO) MOJIX0/1a K U3MEPEHUIO
uHQOpMAaIUH, orpesieNieHrne OUTa ¢ TIO3UIMU COAEPKAHHUS COOOIICHUS
2.4 | Undopmanmonnsie npoueccel. llepenaua napopmanyu. McTouHNK, TpUEeMHHUK, KaHal CBSI3M, CUT'HAJ, KogupoBaHue. VckakeHre MHPOpPMALUU NPU Nepeaade.

CKopocTh niepeiauy IaHHBIX TI0 KaHaly CBsI3H. XpaHeHrne nHopMaluy, 00beM MaMsaTH




2.5

Cucrembl. KoMIIOHEHTHI CHCTEMBI U X B3auMoeicTBIe. CHCTEMBI yIIpaBiIeHUA. Y IpaBiIeHNe Kak WHPOPMAIIMOHHBIN Tiporiecc. OOpaTHas CBA3b

2.6

CucTeMbl CUHCIICHHS. Pa3BepHyTa$1 3aIIMCh LECIBIX U ,Z[pO6HBIX YHUCCJI B IIO3UIIMOHHBIX CUCTEMAaX CUYHCICHHUS. CaolicTBa MO3UIMOHHON 3alIMCH YHCJIa: KOJMIECTBO
III/I(I)p B 3allMCH, IMPU3HAK ACIUMOCTU 4YHCIAa Ha OCHOBAHUC CHUCTEMbI CYHMCIICHUA. A.]'II‘OpI/ITM nepesoaa Hejaoro 4ducia w3 P-u4HOl CHCTEMBI CUYHUCIICHUS B
ACCATUYIHYIO. AJ'II‘OpI/ITM rnepesoga KOHCYHOM P-nunHOM I[p06I/I B JCCATUYHYIO. AJ'II‘OpI/ITM nepesoaga 1eyjoro 4ucia ums JIECATUYHON CHCTEMBI CUHCIICHHSA B P-
HYHYIO. I[BOI/I‘IHaH, BOCBMEPpUYHAsA W IIECTHAAUATCpHUYIHAasA CUCTEMBI CUHCIICHM:A, NEPEBOA YHCCIT MEXAY 3TUMU CUCTEMaMU. ApI/I(l)MCTI/I‘ICCKI/IC oncpamnun B
IMO3MIIMOHHBIX CUCTEMAX CUHCICHUA

2.7

Hpe,Z[CTaBJ'IeHI/Ie LEJIBIX U BEMECTBCHHBIX YUCEIT B IIaMATH KOMIIBIOTEPA

2.8

Konupopanue TexctoB. Komupoka ASCII. OnnoGaiitabie komupoBku. Cranmapt UNICODE. Koxuposka UTF-8. Onpenenenune nHOOpPMAMOHHOTO 00beMa
TEKCTOBBIX COOOIICHUH

2.9

Konuposanue nzodpaxenuii. Onienka HHPOPMAIMOHHOTO 00beMa PacTPOBOTO rpauuecKoro H300paKeHUs IPH 3aJaHHOM pa3pelIeHuH U TIyOHHE KOJTUPOBAHHUS
nsera. Koguposanue 3Byka. Onenka HHGOPMAMOHHOTO 00beMa 3BYKOBBIX TAaHHBIX MPH 33aHHBIX YaCTOTE AUCKPETH3ALMH H Pa3PSTHOCTH KOJAUPOBAHUS

2.10

Anrebpa noruku. BrickaspiBanus. Jlormueckue omepauuu. TaOmuIpl HCTUHHOCTH JIOTHUECKHX OMNEpalMid «AM3BIOHKLIHUSY, «KOHBIOHKIHS», «UHBEPCHUS,
«MMIUTMKANUs», «3KBUBAJICHLUA». Jlormdeckue BbIpaKE€HUs. BBIUMCIEHHE JIOTMYECKOTO 3HAYEHHUS COCTABHOTO BBICKA3bIBAHHA INPH H3BECTHBIX 3HAUYCHHSIX
BXOSIIMX B HErO 3JIEMEHTapHBIX BBICKa3bIBaHMH. TaONuIBl UCTUHHOCTH JIOTHYECKUX BbIpaXeHUH. Jlorniyeckue omepanuy W ONEpaluy HaJ MHOXECTBaMH.
[Tpumepbl 3aKOHOB AJITeOphI JTOTHKH. DKBUBAJIEHTHBIC TIPEOOPA30BaHMUs IOTHUECKUX BhIpaxkeHnH. Jlorndeckue GpyHkiun. [locTpoeHue J0rn4eckoro BeIpaKeHuUs ¢
JaHHOW Tabimuei ucTuHHOCTH. Jlornueckue aneMeHThl KomibioTepa. Tpurrep. Cymmarop. IlocTpoeHne cxembl Ha JIOTMYECKUX DJIEMEHTax IO JOTHYECKOMY
BBIPAKEHHIO. 3aIUCh JIOTHYECKOTO BBIPAXKEHMSI 110 JIOTHYECKOHN CXeMe

WndopmannoHHbIE TEXHOJIOTHH

3.1

TekcroBeiii mporeccop. PenaktupoBanne u Qopmaruposanue. I[IpoBepka opdorpadum u rpammaruku. CpeicTBa MOMCKA U aBTO3aMEHBbI B TEKCTOBOM
npoueccope. Mcnonp3oBanue ctuineld. CTpyKTypHpOBaHHBIE TEKCTOBBIE JOKyMeHTHI. CHOCKM, ornaBinenue. OOmaunble cepBuchl. KoyutektuBHas padora c
JOKYMEHTOM. MIHCTPpYMEHTHI pPelieH3MpPOBaHKs B TEKCTOBBIX Ipoleccopax. JlenoBas nmepenucka. Pedepat. [IpaBuia HUTHPOBAHUS UCTOYHHKOB M O(OPMIICHUS
ounbnmorpaduveckux ccbutok. OpopMileHHE CITUCKa TUTEPATyPh

[IpoBepsiemble TpeOOBaHUS K pe3yiibTaTaM OCBOCHHUSI OCHOBHOM 00pa3oBarenbHOM nporpammsl (11 kitacc)

Kona npoBepsiemoro IIpoBepsieMble IpeAMeTHBIE Pe3yJIbTATHI OCBOCHHSI OCHOBHOM 00pa3oBaTe/IbHON NMPOrpaMMBbI cpeiHero od1ero oopazoBanus

pe3yJbTara

1 [To teme «{udpoBas rpaMOTHOCTBY»

11 Hanuune npeacraBieHnii 0 KOMIIBIOTEPHBIX CETSIX M MX POJM B COBPEMEHHOM MHpe; 00 OOLIMX NpUHUMIAX pa3paboTku W (yHKIMOHUPOBAHMUS
HWHTEPHET-TIPUIIOKEHUI




1.2

YMeHue OpraHu30BBIBATh JTHYHOE WH(POPMAIMOHHOE MPOCTPAHCTBO C MCIOJIH30BAHHUEM Pa3IMUHBIX CPEACTB MUMPOBBIX TEXHOJOTHI; TOHUMaHHE
BO3MOXKHOCTEH IU(PPOBBIX CEPBUCOB TOCYAAPCTBEHHBIX YCIyr, IH(PPOBBIX 00pPa30BaTEILHBIX CEPBUCOB; MOHUMAaHHE BO3MOXKHOCTCH U
OTpaHUYEHHN TEXHOJIOTUI UCKYCCTBEHHOT'O MHTEIUIEKTa B Pa3IMYHBIX O0JIACTSX; HAIMYUE MPECTABICHUN 00 MCIOIB30BAHUN WH()OPMAIIMOHHBIX
TEXHOJIOTHH B Pa3IMIHBIX MPOheCCHOHAIBHBIX cepax

ITo Teme «TeopeTnyeckre OCHOBBI HH()OPMATHKI

2.1

BrnageHue TeopeTHUYECKUM ammapaToM, MO3BOJISIONIMM ONPEACIATh KpaTdallmuii MyTh BO B3BCHICHHOM Tpade M KOJUYECTBO IyTSH MEKIY
BEpIIMHAMYU OPHEHTHPOBAHHOTO AIMKIMYECKOTO Tpada

[To Teme «ANTOpUTMBI U TPOTPAMMHUPOBAHUE)

3.1

YMeHne uutaTth M NOHHUMATh ImporpaMmbl, pCaiM3yrolIINe HCCIIOXHBIC aJII'OPUTMBIL O6pa6OTKI/I YHUCJIOBBIX N TEKCTOBBIX JaHHBIX (B TOM 4YHUCJIC
MAaCCHBOB U CHMBOJIBHBIX CTPOK) Ha BHIOPAHHOM JJIsl U3yUYCHUSI YHHUBEPCAIHLHOM SI3bIKE NMPOrpaMMHUpOBaHus BeICOKOTO ypoBHs (ITackans, Python,
Java, C++, C#); yMeHHe aHAIM3WPOBATH aJNTOPUTMBI C HCIIOJNB30BAHUEM TAaONHII TPACCHPOBKH; ONPENETSITh 0€3 HMCIIONBb30BaHUS KOMIBIOTEpa
PE3yJIBTATHI BBHITOJIHEHUS HECTIOKHBIX IPOrPaMM, BKITIOYAIOIINX [IUKIIBI, BETBICHUS U ITOIIPOTPAMMBI, ITPH 3aJaHHBIX MCXOIHBIX JaHHBIX

3.2

YMenne MoIuQUIMPOBaTh TOTOBBIC MIPOTPAMMBI ISl PEIIeHHs HOBBIX 3ajad, WCTIOIh30BaTh MX B CBOMX IPOrpaMMax B Ka4eCTBE MOAIIPOTPaMM
(mpouestyp, byHKImii)

3.3

YMeHue peann3oBaTh 3Tanbl peIIeHUs 3a7ad Ha KOMIIBIOTEpE; YMEHUE PEai30BbIBaTh Ha BHIOPAHHOM JJIsl U3YyUEHHS SI3bIKE MPOrpPaMMHUPOBAHMS
Bbicokoro ypoBHsi (Ilackamb, Python, Java, C++, C#) TumoBble anroputMbl oOpaOOTKH YHCEN, YUCIIOBBIX MOCJIEJOBATENLHOCTEH U MAaCCHBOB!
MpeJcTaBiIeHue 4ucia B BHJE Habopa MPOCTHIX COMHOMKUTENEH; HaXOXIEHHEe MaKCHMaIbHOW (MUHHMAaNbHOW) HUGpPH HATYpAILHOTO YHUCIA,
3allMCAHHOTO B CHUCTEME CUHMCIICHHS C OCHOBAaHMEM, He mpeBblnatomuM 10; BerYncieHrne 000OIIEHHBIX XapaKTEepPUCTUK 3JIEMEHTOB MacCHBa WM
YHCIIOBOM TMOCJIEAOBATEIBHOCTH (CYMMBI, IIPOU3BEIECHHS CPEAHET0 apU(PMETHIECKOTO, MUHUMAIBHOIO U MaKCUMAaJIbHOTO 3JIEMEHTOB, KOJTMYECTBA
3JIEMEHTOB, yIOBJIETBOPAIOIINX 33 JAHHOMY YCIIOBHIO); COPTHPOBKY 3JIEMEHTOB MacCHBa

ITo Teme <<I/IH(1)OpMaLII/IOHHBIe TCXHOJIOTHUN»

4.1

YMeHHne HCIoNb30BaTh KOMIIBIOTEPHO-MaTeMaTHUECKUE MOJENH JUIsl aHamn3a OOBEKTOB M MPOIECCOB: (YOPMYITUPOBATH IENIb MOJIEITHPOBAHMS,
BBITIONHATh AHAINU3 PE3yJbTaTOB, IOJYYCHHBIX B XOJI€¢ MOJCIUPOBAHUS; OICHHBATH aJCKBATHOCTh MOJCIM MOJCIHPYEMOMY OOBEKTY HIIH
MPONECCY; MPEACTABIATH PE3yJIbTaThl MOJIETUPOBAHUA B HATJISIIHOM BUJIE

IIpoBepsieMble 31eMeHTHI coaepxkanus (11 knacc)

Kon

IIpoBepsieMblii 3J1eMEHT CO/IEPKAHUS

Hudpoas rpaMOTHOCTH




1.1

[IpuHIHITEI TOCTPOCHUST M anmapaTHbIE KOMIIOHEHTH KOMITbIOTEpHBIX ceTeid. CeteBble mpotokonbl. Cets MHTEpHET. Anpecarust B cetu WuTepHer. Cucrema
JIOMEHHBIX UMEH

2 | Teoperuueckue OCHOBBI HH()OPMATHUKU
2.2 |I'padsl. OcHoBHBIE TOHATHS. Bumel rpados. Pemenne anropuTMH4ecKux 3a1ad, CBA3AHHBIX C aHAIN30M IpadoB (IOCTPOCHHE ONTHMAIBHOTO ITyTH MEXIY
BepLIMHAMU rpada, onpeaeseHre KOJTNUeCTBa Pa3INyHbIX MyTeH MEKIy BepLIMHAMHA OPHEHTHPOBAHHOTO allMKIMYECKOTO rpada)
2.3 | depeBbs. bunapHoe nepeBo. JlMCKpeTHBIE UTPHI IBYX UTPOKOB ¢ TOJIHOM mH(popMmanueii. [ToctpoeHue aepeBa nepedopa BApHAHTOB, OITMCAHUE CTPATETHU UTPHI B
TabMMYHON QopmMe. BEIMrphIlIHbIE CTpaTeTnu.
Hcnonb3oBanue rpadoB 1 AepeBbEB MPU OMUCAHUN OOBEKTOB U MPOLIECCOB OKPYIKAIOIIETO MUPa
3 | ANrOpUTMBI ¥ IPOTPaMMHUPOBAHNE
3.1 |OmpeneneHne BO3MOXHBIX PE3YJNbTAaTOB PaOOThl MPOCTEHIIMX aJrOPUTMOB YNPABICHHUS WCHOJIHUTEISIMH M BBIYMCIMTENBHBIX alropuTMoB. OmpeneneHue
WCXOJTHBIX JaHHBIX, IPY KOTOPBIX AJITOPUTM MOXKET AaTh TpeOyeMblli pe3yabTaT
3.2 |Orambl pemeHus 3a1a4 Ha KomnbioTepe. S3bik nporpammupoBanus (Ilackans, Python, Java, C++, C#). OcHOBHBIE KOHCTPYKLUH S3bIKa IMPOTrPaMMHPOBAHUSL.
Tumbl gaHHBIX: 1IETOYHCICHHBIE, BEIICCTBEHHBIC, CHMBOJIbHBIE, JIorHueckue. Bersienus. CocraBHble ycnoBus. Llukier ¢ ycnoBueM. L{UKibl 1o mepeMeHHOM.
Hcnonp3oBanue TabiuIl TpACCUPOBKU
3.3 | Pa3zpaboTtka u mporpamMMHas peanu3aius alropuTMOB PEIICHUS THITOBBIX 3a/iad 0a30BOro ypoBHs. [IprMepsl 3a1a4: anropuT™Mbl 00pabOTKH KOHEYHOW YHCIOBOH
MOCJIEeIOBATEIFHOCTH (BBIYUCICHHE CYMM, IPOW3BEICHUM, KOJMYECTBA JJIEMEHTOB C 3aJaHHBIMH CBOMCTBAMH), alrOPUTMBI aHANM3a 3alliCH 4YHCeN B
NO3ULMOHHON CHUCTEME CUUCIICHHS], AITOPUTMBI pEIIeHHs 3a7ad METO0M Iiepedopa (IOUCK HanOOIbLIETro O0IIEro AeNUTeNs ABYX HaTypalbHBIX YHCEIN, IPOBEPKa
YHcia Ha IPOCTOTY)
3.4 | O6paboTKa CUMBOJIBHBIX JaHHBIX. BcTpoeHHbIE (YyHKLIMH A3bIKA IPOrPaMMUPOBAHMSA AJIs1 00pabOTKK CUMBOJIBHBIX CTPOK
3.5 | TabnuuHble BEIWYHHBI (MAacCHUBBI). AJNTOPUTMBI Pa0OTHI C AJIIEMEHTAMH MAacCHBa C OJHOKPATHBIM MPOCMOTPOM MacCHBa: CYMMHPOBAaHHE DJIEMEHTOB MacCHBa,
MOJCUET KOJUYECTBA (CyMMBI) 3JIEMEHTOB MacCHBa, yJOBJIETBOPAIOIINX 33JaHHOMY YCJIOBHIO, HAXOXKICHHE HauOOoJIbIIero (HauMEHbBIIEr0) 3HAYEHHSI 3JIEMEHTOB
MaccrBa, HaXOXAEHHUE BTOPOTO IO BEJIMYMHE HAuOOJIbIIEro (HaMMEHBIIET0) 3HAueHHs, JUHEHHBIA MOMCK 3JIeMEHTa, IEePEeCTAaHOBKA SJIIEMEHTOB MAacCHBa B
0OpaTHOM TOPSIAKE.
CopTrpoBKa o1HOMEpHOTr0 MaccuBa. [IpocTeie MeTOIBI COPTUPOBKHY (HapuMep, METOA My3bIpbKa, METOJ1 BBIOOpa, COPTHPOBKa BcTaBkamu). [loanporpammel
4 | adopmaioHHbIe TEXHOJIOTUH
4.1 | Ananu3 naHHbiX. OCHOBHBIE 3a/]a4d aHAJIM3a JaHHBIX: IPOTHO3UPOBAaHKE, KIacCUPUKaLs, KIacTepu3anns, aHaau3 oTKIoHeHnH. [locaenoBaTebHOCT pelIeHus

3ajad aHallM3a JaHHBIX: cOOp TIEPBUYHBIX JIAHHBIX, OYUCTKA M OIICHKAa KadecTBa JAaHHBIX, BHIOOp W (MIIM) MOCTPOSHHE MOJICNH, NPeoOpa3oBaHUE JIaHHbBIX,
BHU3YyaJlu3allus JaHHBIX, UHTEPIPETaLUs PE3YJILTATOB




4.2 | AHanm3 JaHHBIX C TIOMOIIBIO AJICKTPOHHBIX TaONUIl. BeIUrcIeHNE CyMMBI, CPETHETr0 apru(METHUECKOT0, HAUOOIBINEr0 U HAMMEHBINETO 3HAYCHUH Trana3oHa

4.3 | KOMIIBIOTEpHO-MATEMATUIECKUE MOJICIH. DTAaIlbl KOMITBIOTEPHO-MATEMAaTHICCKOTO MOJICIIMPOBAHMS: MOCTAHOBKA 3a/Ia4d, pa3padOTKa MOJETH, TECTUPOBAHUEC

MOACIIH, KOMHBIOTCpHBIP'I OKCIICPUMCEHT, aHAJIN3 PE3YJIbTATOB MOJACINPOBAHUA

4.4 | YucneHHOE pelIeHre YpaBHEHH ¢ TIOMOIIBIO TTOI00pa mapaMeTpa

4.5 | Tabmuunble (pensIOHHBIC) 0a3bl NaHHBIX. Tabnuia - mpeAcTaBiIcHUE CBEACHHUN 00 OJHOTUIHBIX 00BhekTaX. Ilone, 3amuck. Kirou Tabnuikl. Pabora ¢ roroBoi

0a3oii maHHBIX. 3amonHeHne 0a3pl JaHHBIX. [louck, copTrpoBKa U QrIbTpaIys 3amuceil. 3anmpockl Ha BRIOOPKY JaHHBIX. 3aIpOCHI C MapaMeTpamu. Berancisembie
oJIs B 3ampocax.
MHuorotabnuyHble 0a3bl TaHHBIX. THIIBI CBA3EH MEXTy TaOJIUIIaMH. 3apOCkl K MHOTOTAOIMYHBIM 0a3aM JTaHHBIX

IIposepsiembie Ha EI'D no undgopmarTnke TpeOOBaAHMS K pPe3yJIbTATAM OCBOEHHUSI OCHOBHOI 00pa30BaTe/IbHOM NPOrpaMMbl CpeiHero o01mero 00pa3oBaHus

Kon IIpoBepsiemble TpeOOBaHMS K MPEIMETHBIM Pe3yJibTATaM OCBOCHHSI OCHOBHOI1 00pa30BaTe/IbHOI POrpaMMbl cpeAHero o0mero 00pa3oBaHus
NMpoBepsAeMOro
TpeOoBaHMS

1. 3HaTh (MOHUMATh)

11 [loHnmMaHre OCHOBHBIX HPUHIMIIOB YCTpOicTBa M ()YHKUMOHHWPOBAHMS COBPEMEHHBIX CTALMOHAPHBIX W MOOWIBHBIX KOMIBIOTEPOB; TEHACHIMMA
Pa3BUTUA KOMIIBIOTCPHBIX TGXHOHOFHﬁ; BJIaACHUEC HaBbIKaMU pa6OTI)I C OnepanqMOHHbBIMM CUCTEMAMH W OCHOBHBIMHU BHAAMHU MPOTrpaMMHOIO
oOecrieueHus JJIsl peIICHUs Y4eOHbIX 3a/1a4 10 BEIOPAHHOM ClIeIUaIn3aliu

1.2 Hannune npencrapnennii o 6a30BbIX MPUHIMIIAX OPTaHU3ANNN U QYHKIIMOHUPOBAHUS KOMITBIOTEPHBIX CeTEH

13 [ToHnmMaHye OCHOBHBIX MIPUHIMIIOB JUCKPETH3ALUH Pa3IMUHbIX BUJOB HH(pOpMaMn

14 [Tonnmanue 6a30BBIX aNrOPUTMOB 0OPaOOTKH YUCIOBOM M TEKCTOBOM MH(OpManmy (3alUch YHCEN B MMO3ULIMOHHONW CHCTEME CUHCICHHUS, JeTUMOCTD
LEJIBIX YUCEN; HAXOXKICHUE BCEX MPOCTHIX YHCEd B 33JlaHHOM JMana3oHe; 00padoTKa MHOTOPa3psAHBIX LEIbIX YHCEIl; aHAIN3 CUMBOJIBHBIX CTPOK H
JIPYTHX), AITOPUTMOB TIOUCKA U COPTHUPOBKHU

15 3Hanue QyHKIMOHAJIbHBIE BO3SMOXKHOCTH HHCTPYMEHTAJIbHBIX CPE/ICTB CPeIbl pa3paboTKu

1.6 Bnanenne ocHOBHBIMU CBEJEHHUSMH O 0a3aX AaHHBIX, X CTPYKTYpPE, CPEACTBAX CO3AaHUS U Pa0OTHI C HUMH

1.7 [lornmanne BO3MOXHOCTEH W OTpaHWYEHHWI TEXHOJOTHWH HMCKYCCTBEHHOTO HMHTEIUIEKTa B DPA3NIMYHBIX O0JACTIX; HAJWYHME MPEACTaBICHHH 00

HCTOJIb30BaHUN MH(POPMAIIMOHHBIX TEXHOJOTHH B pa3IMYHBIX podeccHoHanbHbIX cdepax




1.8

Brnagenne TeopeTHYecKMM ammapaToM, IO3BOJISIIOIIMM OCYIIECTBISATH IPEACTABICHHE 33JaHHOTO HATYPaJbHOTO YHCIIa B PAa3NIHYHBIX CHCTEMax
CUMCJICHHS, BBIMOJHATh TPEe0Opa30BaHMs JIOTHYECKUX BBIPAKCHHN, HWCIOIb3YsS 3aKOHBI alreOphl JIOTHKHW; ONPEACIATh KpaTdyalimuii myTh BO
B3BEIICHHOM Tpad)e ¥ KOJTUIECTBO MyTel MEX Ty BEpIINHAMH OPHEHTUPOBAHHOTO aIlMKIMYECKOTo Tpada

YmeTs

2.1

VYMeHue ucnoab30BaTh KOMIIBIOTCPHO-MATEMATUYCCKUE MOACIN JIsI aHalinu3a 00BEKTOB H MponcCCoOB: (bOpMyj'II/IpOBaTI) nejb MOJACIHNPOBAHUA,
BBINTOJIHATE aHAJIU3 PC3YJIbTATOB, MOJTYYCHHBIX B XOA€ MOACIUPOBAHUA,; OLICHUBATh aICKBATHOCTHL MOACIIN MOACIUPYEMOMY O6’bCKTy HJIN TMIPOLECCCY,
MPEACTABIATH PE3YJIbTAaThl MOACJIUPOBAHUSA B HAIJIITHOM BHUIC

2.2

YMmeHne knaccupUUUpPOBATH OCHOBHBIC 3aJaud aHalW3a JaHHBIX (IIPOTHO3MPOBAHME, KIacCU(HKANWs, KJIACTepH3alus, aHaIU3 OTKIOHEHH);
[IOHUMATh MOCJIEIOBATENFHOCTh PELICHUS 3a7ay aHalIn3a JAHHBIX: cOOp MEPBUYHBIX AAHHBIX, OUYMCTKA M OLCHKAa KayecTBa AAaHHBIX, BHIOOP M (WIIN)
MOCTPOCHNE MOJIENH, TPeoOpa3oBaHue JaHHBIX, BU3yaIu3alus JaHHBIX, HHTEPIPETalus pe3yIbTaToB

2.3

VYMenue onpenenats HHGOPMALUOHHBINA 00BEM TEKCTOBBIX, I'PaMUECKUX U 3BYKOBBIX JaHHBIX IPH 3aJaHHBIX MapaMeTpax AUCKPETH3aluH. Y MCHHUE
OIIPENEIIATh CPEIHIOK CKOPOCTD Nepeiady JaHHBIX, OLIEHUBATh U3MEHEHHE BPEMEHH NepeJadu IPH H3MEHEHUH HH(OPMALMOHHOTO 00beMa JaHHBIX U
XapaKTepUCTUK KaHala CBA3U

24

YMeHue cTpouTh Koz, 00eCIeUNBAIOIINN HAUMEHBIIYI0 BO3MOXHYIO CPEIHIOIO JUTMHY COOOIIEHHUS IPH U3BECTHOM YacTOTE CUMBOJIOB

25

VMeHne ucroib30BaTh IIpu pCUICHUHA 3adav CBOICTBaA HOBHHHOHHOﬁ 3alMUCH YUCCJI, AJITOPUTMBI TOCTPOCHUS 3allMCU YUCJla B HO3I/ILII/IOHHOﬁ CUCTEMC
CUHCJICHHA C 3aJaHHbBIM OCHOBAHHEM H IOCTPOCHHS 4YHCJIa IO CTPOKE, co;lepxcameﬁ 3alliCh 3TOro 4ucia B HOSI/IHI/IOHHOﬁ CHUCTEMEC CYHUCIICHHUA C
3aJaHHbIM OCHOBAHUEM; YMCHUC BBLITIOJIHATH apH(bMeaneCKne Orcpanum B MMO3UIMOHHBIX CUCTEMAaX CUHHUCIICHUA

2.6

VYmenne CTPOUTH JIOTHUYCCKOC BBIPAKCHUC B ,Z[H3T>IOHKTHBHOI>'I W KOHBIOHKTUBHOM HOPMAJIbHBIX (bopMax e (e] SaﬂaHHOfI Ta6J'H/I]_Ie HCTHUHHOCTH,
ucciaeaoBaTb 0011aCTh HCTUHHOCTH BbICKa3bIBaHUs, COACPIKAIICTO MEPEMEHHELIC, pCIIATHL HECJIOXKHBIC JIOTUYCCKUEC YPAaBHCHUA

2.7

YMeHue pemars ajJropuTMHYECKUE 3a7ayl, CBSI3aHHBIE C aHAIM30M TpadoB (33a7a4M MOCTPOSHHS ONTHMAIBHOTO IMyTH MEXAY BepLIMHaMH Tpada,
oTIpe/ieNIeHHs KOJIMYECTBA PA3IUUHBIX ITyTel MEX/y BEpIIMHAMI OPUEHTUPOBAHHOTO alIMKINYECKOTro rpada)

2.8

YMeHune UcToib30BaTh ACPEBbsl IPH aHANN3€E U OCTPOSHUH KOJOB U ISl IPEACTaBICHHUs apu(METHUECKUX BBIPaXKEHUH, TIPU PEIICHUH 3a/1a4 ITOMCKa
W COPTUPOBKH; YMEHUE CTPOHTH JIEPEBO HIPHI 10 33/IaHHOMY alITOPUTMY; pa3padaTbiBaTh 1 00OCHOBBIBATH BBHIUTPHIIIHYIO CTPATETHIO UIPhI

29

VYmenne AHAJIM3HUPOBATH AJITOPUTMBI C UCITIOJIb30BAHUEM Ta6J'II/II_[ TPACCUPOBKHU,; OIIPCACIIATH 0€e3 HCHOIb30BaHUS KOMIIBIOTEpa pE3yJIbTAThl BBIIIOJIHCHUA
HECJIIOKHBIX IIPpOTrpaMM, BKITFOYAOIINUX HUKIIBI, BETBJICHUA U MMOAIIPOTpaMMBbI, ITPU 3aJTaHHBIX UCXOAHBIX JaHHBIX

2.10

YMeHue onpenessiTh CI0KHOCTh U3y4aeMbIX B Kypce 0a30BBIX aJrOpPUTMOB (CYMMHPOBAHHE 3JI€MEHTOB MAacCHBa, COPTHPOBKA MACCHBa, epeOOpHbIE
aNTOPUTMBI, IBOMYHBIA MTOUCK) U IPUBOANUTE IPUMEPHI HECKOIBKUX aNTOPUTMOB Pa3HOM CIIOKHOCTH /ISl PEIICHU OJHOM 3a/1a4n

2.11

Brnanenue yHuBepcalbHBIM SI3BIKOM MPOTpaMMHUpOBaHus BeicOKoro yposHs (Ilackanb, Python, Java, C++, C#), npencraBieHusiMu 0 0a30BBIX THUIAX




JMaHHBIX W CTPYKTypax MaHHBIX, YMEHHE HCIIOIH30BAaTh OCHOBHBIE YIPABISIONINE KOHCTPYKIIMH, YMEHHE OCYIIECTBIATH aHAIU3 MPEIIOKEHHON
MIPOTPaMMBI; ONPEIEISITh PE3yJIbTaThl PAOOTHI MPOTPAMMBI TIPH 33JJAHHBIX UCXOIHBIX JaHHBIX; OMPEICNISTh, IPH KAKUX UCXOIHBIX JAHHBIX BO3MOXKHO
MOJTydYeHNe YKa3aHHBIX PE3yJIbTATOB; BEISBISTH JaHHBIE, KOTOPBIE MOTYT NMPUBECTH K OIMIMOKe B paboTe mporpamMmbl; GOPMYIHPOBATH MPEIIOKESHUS
IO YIIYYIIIEHUIO MPOTPaMMHOTO KOZa

2.12 YMeHne peann3oBbIBaTH Ha BBIOPAHHOM ISl M3YYEHHS SI3bIKE MpOrpaMMUpoBaHus Bbicokoro ypoBHs (Ilackamp, Python, Java, C++, C#) tumossie
QITOPUTMBI 00paOOTKHM YHCEJ, YUCIOBBIX IOCIEIOBATEIBHOCTEH W MACCHUBOB: TPEJCTABIICHHE YHCNIA B BHJE HA0Opa MPOCTBIX COMHOXHUTEJEH;
HaX0XJICHUE MaKCUMAIIbHOW (MUHUMAIILHOM) ITU(PHI HATYPAIBHOTO YHCIa, 3aIMCAHHOIO B CUCTEME CUMCIICHUS C OCHOBaHHMEM, Herpenbimatonmm 10;
BBIYKCIICHHE OOOOIICHHBIX XAapaKTCPUCTHK SJICMEHTOB MAaCCHUBA WM YWCIOBOW IMOCICAOBATSILHOCTH (CYMMBI, TPOU3BEACHUS CPEIHETO
apu(METHIECKOr0, MUHUMATTLHOTO U MaKCUMAaJbHOTO 3JIEMEHTOB, KOJIMYECTBA BIIEMEHTOB, YAOBJICTBOPSIOIINX 3aJaHHOMY YCIIOBHIO); COPTHPOBKY
QJICMCHTOB MAaCCHUBa; YMCHHEC UCIIOJIL30BATh B IIpOrpaMMax JaHHBIC PAa3JIMYHBIX TUIIOB C YUCTOM OFpaHI/I‘IeHI/If/'I Ha aualra3oH UX BO3MOXHBIX 3Ha‘I€HI/II\/'I,
MPUMEHSTh TPU pEIIeHUH 3a7ad CTPYKTYPHl NAHHBIX (CIUCKH, CIIOBapH, CTEKH, OYEpelH, NEpPEeBbs); MPUMEHSATh CTaHAAPTHBIE U COOCTBEHHBIC
MOJIIPOrpaMMbl JIJIsl 00padOTKU YHCIOBBIX JAHHBIX M CHMBOJIGHBIX CTPOK; HCIOJNB30BaTh MPH pa3paboTKe MporpamMm OHONHMOTEKH MOANPOrpaMM;
YMEHHUE HCTIOIh30BaTh CPEJICTBA OTIAKU MPOrPaMM B CpeJie MPOrPaMMHUPOBAHHUS

2.13 YMeHue UCrob30BaTh SJEKTPOHHBIE TAOIHIIBI TSl aHAIH32, MTPEICTABICHUS M 00pa0OTKH JaHHBIX (BKJIIOYAs BEIOOP OMTUMAIBHOTO PEIICHHUS, TIOJ00D
JMHUH TPEH[A, PeIIeHNE 33/1a4 IPOTHO3UPOBAHMS); YMEHHE UCIIOJIb30BaTh TAOINYHBIE (PENISIIMOHHBIC) 0a3bl TAaHHBIX U CIIPABOYHBIE CUCTEMBI

2.14 YMeHne OpraHu30BBIBAaTH JIMYHOE WH(POPMALMOHHOE MPOCTPAHCTBO C HCIOJNB30BAaHMEM pA3IMYHBIX CPEACTB LU(PPOBBIX TEXHOJOTHUH; MOHHUMAaHHE
BO3MOXHOCTEH IM(POBBIX CEPBHUCOB FOCYAAPCTBEHHBIX YCIYT, TU(POBBIX 00pa30BaTENbHBIX CEPBUCOB

IlepedeHb 3J1eMeHTOB cofiep:kaHus, NpoBepseMbIX HA EI'D no undgopmartuke

Kon IIpoBepsieMblii 31eMEHT COAEPKAHUSA
1 |[udposas rpaMOTHOCTH

1.1 | OcHoBHbIE TEHAEHIINU PAa3BUTHsI KOMIIBIOTEPHBIX TeXHOJOrui. [lapasienbHple Bruncienus. MHOTonpoLeccopHble cucTeMbl. PacnipeieneHHble BEIYUCIUTEIbHBIE
CUCTEMBI ¥ 00pab0TKa OOJIBIIHMX JaHHBIX

1.2 |I[lpuHUMITEI TOCTPOCHHUS U alllapaTHble KOMIIOHEHTHI KOMITbIOTEpHBIX ceTeid. CereBrie mpoTokoibl. Cetb MHTepHeT. Anpecauus B cetn MuTtepHer. [IpoTokomns
creka TCP/IP. Cuctema nomeHHbIX MMeH. Paznenenue [P-ceTn Ha mojiceTd ¢ TOMOIIBIO MAaCOK TOJICETeH

1.3 | daiinoBas cucrema. Ilouck B daiinooii cucteme. [IpuHIMITEL pa3MelieHUsl 1 UMEHOBaHUs (aiiiioB B ponroBpeMeHHOM naMsaTH. 111a0noHb! Ans onucaHus rpymnn
(haiiioB

1.4 | CkopocTb niepeaun 1aHHBIX. 3aBUCHMOCTh BPEMEHH MepeJadd OT HHPOPMAUOHHOTO 00beMa JaHHBIX U XapaKTEPUCTHK KaHaJa CBSI3H




1.5 |IIudposanue nanapix. CUMMETpUYHbIC 1 HecUMMeTpHuHbIe udpsl. [udpser npocroit 3amensl. [udp Lezaps. ubp Bwkenepa. Anroput™ mmdposannus RSA

1.6 |Konmpl, mo3Bosstonire oOHAPYKUBATh U HMCIPABIATH OMMOKK, BO3HUKAIOIIME TPH Tepefade NaHHbIX. PaccrosHue XammuHra. KoaupoBaHue ¢ NMOBTOPEHHUEM
outoB. Koner XamMmuHra

2 | Teoperudeckue OCHOBBI HH(YOPMATHKA

2.1 |JIBow4HOe KOomMpoBaHWE. PaBHOMEpHBIC M HEpaBHOMEPHbBIE KOJBI. JlekoaupoBaHWEe COOOIICHHIA, 3alMCAHHBIX C TOMOIINBI0 HEPAaBHOMEPHBIX KOZOB. YCIIOBUE
®ano. [locTpoerne oTHO3HAYHO JEKOINPYEMBIX KOJIOB C TOMOIIBIO JIepeBa

2.2 |Teopernyeckue MOIXOIbI K OLIEHKE KOJIMYECTBa WH(popMaIu. EXUHUIBI U3MEpeHUs KoindecTBa MHpopMaruu. A)aBUTHBIA MOAXOA K OICHKE KOJIUYeCTBa
uHpopMarun. 3aKoH aaauTHBHOCTH nH(popmannu. Gopmyna Xaprmm. Madopmanus u BeposTHocTs. Dopmyna lllennona

2.3 | Cucrembl cuucieHus. Pa3BepHyTasl 3amuch IENbIX U IPOOHBIX YMCE B MO3UIMOHHOMN cucTeMe cuuciieHus. CBOWCTBA MO3UIIMOHHOM 3alMCH YKMCIIa: KOJMYECTBO
nudp B 3alWCH, MPHU3HAK NEIMMOCTH YHCIAa HA OCHOBAaHHME CHUCTEMBI CUWCIICHHUS. AJTOPUTM IEepeBOJla IEJoro Yrcia u3 P-WYHOW cHCTEMBI CUHCICHHS B
JICCATUYHYI0. AJITOPUTM TIEPEBOJIa KOHEUHOM P-U4HOM IpOOH B IECATUUHYIO. AJITOPUTM TIEPEBO/Ia IIEJIOTO YMCIIa U3 JECSITUYHON CUCTEMbI CUUCIICHUS B P-HuHyI0.
IlepeBoa KkoHeuHO# necsITHYHOW JpoOM B P-uunyro. JlBowuHas, BOCBMEpPUYHAs M IIECTHAAIATCPUYHAS CHUCTEMbl CUHUCIICHUS, CBS3b MEXIYy HUMHU.
Apudmernueckue onepannui B MO3UITUOHHBIX CHCTEMaX CUUCICHUS

2.4 | TpouuHasi ypaBHOBEIICHHAs CUCTEMa CUHUCIICHUS. JIBONUHO-IECATHYHAS CHCTEMa CUMCIICHUS

2.5 |Konmupoanue tekctoB. KomupoBka ASCII. OpnoOaiitaeie koaupoBku. Cranmapr UNICODE. Komuposka UTF-8. Omnpenenenne uHGpOpMAIMOHHOIO 00beMa
TEKCTOBBIX COOOILIEHUH

2.6 | KomupoBanue nzo0paxenuid. OrieHka HHOOPMAIIMOHHOTO 00beMa rpad)MIeCKUX JaHHBIX TIPU 3aJaHHBIX pa3pelleHUH U NIyOUHE KOIUpoBaHUs 1(BeTa. 1[BeTOBbIC
MOJIETIH.
Konuposanue 3Byka. Onienka nH()OpPMAaIMOHHOTO 00beMa 3BYKOBBIX JIAHHBIX IPH 3aIaHHBIX YaCTOTE MUCKPETU3ANNN U PA3PSTHOCTH KOJAUPOBAHUS

2.7 | Anreopa noruku. [TonsTie Beicka3biBaHusl. BbickasbiBaTenbHbIe (opMbl (TipeaukaThl). KBaHTOpBI CYIIECTBOBAHUS U BCEOOIIHOCTH.
Jlornaeckue onepanuu. Tabmuibl nctuHHOCTH. JlorHueckue BeIpakeHus. Jlorudeckue ToxaecTsa. Jlorndeckue omnepariy U orepanny HaJl MHOKECTBAMHU.
3aKoHbI anreOphl IOTUKU. DKBUBAJICHTHEIE TPE0Opa30BaHMsl IOTHYECKUX BhIpakeHUH. Jlorndeckre ypaBHEHHS U CHCTEMbI YpaBHEHUH.
Jlorndeckue GyHKIMHA. 3aBUCUMOCTD KOJIMYECTBA BO3MOKHBIX JIOTHYECKUX (DYHKIIMH OT KOJIMUYECTBA apTyMEHTOBR.
Kanonudeckue (hopMbI TOTHUECKUAX BBIPAIKEHUIMA

2.8 | CoBepllieHHbBIC TU3bIOHKTHBHBIC KOHBIOHKTUBHBIC HOPMaJIbHbIC ()OPMBI, AJITOPUTMBI MX TIOCTPOSHHUSI I10 Ta0JIUIIE HICTUHHOCTH

2.9 |Jlornyeckue anmeMEHTHI B cocTaBe KommbioTepa. Tpurrep. Cymmarop. MHoropa3psiiabiii cymmaTop. IlocTpoeHre cxeM Ha JOTMYECKUX DJIEMEHTaX 10 3alaHHOMY
JIOTHYECKOMY BBIPQKCHHIO. 3aITUCh JIOTHIECKOTO BRIPAKEHUS 10 JIOTHIECKOM cXeMe

2.10 | Monenu u monenuposanue. Llenn mogenupoBanus. AJeKBaTHOCTh MOJIEIIA MOJIEIIMPYEMOMY OOBEKTY U TIporieccy. Dopmanu3anys NpUKIaIHbIX 33/1a4.




[IpencraBienne pe3ynbTaTOB MOAECITUPOBAHUS B BHIIE, YAIOOHOM /ISl BOCTIPHATHS YeTIoBeKOM. | padudeckoe mpeacTaBieHne JaHHBIX (CXeMBbl, Ta0IHIIbI, TpaduKn).

2.11 |IIpexcraBnenue HebIX YUCEN B MaMATH KOMIbIoTepa. OrpaHNYeHHOCTh JHana30Ha Yncel MPH OTpaHMYCHUH KOJmdecTBa paspsaoB. [lepemonHenne pa3psamaHoi
ceTKH. be33HakoBble ¥ 3HAKOBBIC JaHHBIC. 3HAKOBBIN OWT. JIBOMUHBIN TOTOIHUTENBHBINA KOJI OTPULATEIBHBIX YHCE.
[ToGutoBsie nornveckue onepaunu. Jlornyeckuid, apudmMerrnueckuii U nukandeckuii capury. ndpoanue ¢ mOMOLIBIO MOOUTOBOW OIEPAllH «HCKIIOYAIOIIee
Ny

2.12 |llpencraBiieHre BEUIECTBEHHBIX YHCEN B MaMSITH KOMIbIOTEpa. 3Hayallas 4acTh M MOPSAAOK uucia. /luama3oH 3Ha4YeHWil BemlecTBEHHBIX yucel. [IpobGiemsr
XpaHEeHHUs BELIECTBEHHBIX YHCEJI, CBI3aHHbBIE C OIPaHUYEHNEM KOJUYECTBA pa3pAnoB. BrimonHeHne onepaununii ¢ BEIIECTBEHHBIMU YHCIIAMH, HAKOIUIEHUE OIINOOK
IPU BBIYHUCIICHUSIX

2.13 |I'padpr. OcHoBHbie mOHATHSA. Buasl rpados. Ommcanwe TpadoB C MOMOIIBID MaTPHUIl CMEXHOCTH, BECOBBIX MATpPHII, CIIMCKOB CMEXHOCTH. PemieHne
AITOPUTMHUYECKUX 3afad, CBS3aHHBIX C aHAIM30M IpadoB (IOCTpOEHHE ONTUMAILHOIO IMYTH MEXAY BepIIMHaMHU rpada, onpeAeieHHue KOJIMYECTBa Pa3IMYHbIX
NyTel MEXIy BEpIIMHAME OPHEHTUPOBAHHOTO alIUKIMYECKOT0 rpada)

2.14 | lepeBbs. bunaproe nepeBo. JlepeBrs noncka. Criocobsr 00xoaa nepesa. [lpencrapnenue apudmMeTHuecKuX BEIpaXeHHIA B BUE AepeBa. Mcnons3oBanne rpadoB u
JIEPEBBLEB MPH OMKUCAHUN 0OBEKTOB U MPOIECCOB OKPYKAIOIIET0 MHPa

2.15 | luckpeTHble WTPHI IBYX WTPOKOB c mmomHOoW wuH(popMmarmeil. [loctpoenne nepeBa mepebopa BapHaHTOB, OMUCAHHWE CTPATETHMH WTPHI B TAOMWYHON (opme.
BeIMrpsIHble ¥ MPOUTPHILIHBIE TO3ULNUN. BBIMTPHIIIHbIE CTPATETUH

2.16 |CpencrBa MCKyCCTBEHHOTO MHTEIUIEKTa. MneHTnMKanys 1 mouck n300paxeHni, pacrio3HaBaHue Jull. Mcnoap30BaHue METOIOB MCKYCCTBEHHOI'O MHTEIUIEKTa B
oOyyaromux cucremax. Vcmonb30BaHne METOJJOB HCKYCCTBEHHOT'O MHTEIJIEKTa B podoToTexHuke. HTepHeT Benleid. HelipoHHbie ceTn

3 | ANropuTMBI ¥ IPOrpaMMHUPOBaHNE

3.1 | dopmanuzanms NOHATHA alroputMa. MamuyHa TeIOpUHTa KaKk YHUBEpCcalbHas MOJEb BBIYUCICHUH

3.2 | OueHka CIIO)KHOCTH BbIYUCIEHUH. Bpems paGoThl 1 00beM HCIONB3YeMOH MaMsITH, WX 3aBUCHMOCTh OT pa3Mepa UCXOJHBIX JaHHbIX. OleHKa aCHMIITOTUYECKOM
CJIO)KHOCTH aJITOPUTMOB. AJTOPUTMBI IOJMHOMHUAIBHON cioxkHOCTH. [lepebopHble anroputmsl. IIpumepsl pasnuyuHBIX aJrOpPUTMOB pELICHUs OAHOM 3al1aud,
KOTOpbIE UMEIOT Pa3IMYHYIO CJIOXKHOCTD

3.3 |OmpeneneHne BO3MOMKHBIX Pe3yJbTaTOB Pa0OTHl MPOCTEHUIIMX AITOPUTMOB YIPABICHUS HCHONHUTENSIMH M BBIYHCIUTEIBHBIX alroputMoB. OrmpeneneHue
MCXOJHBIX JaHHBIX, IPY KOTOPBIX AJITOPUTM MOKET AaTh TpeOyeMbIld pe3yabTarT

3.4 | Anroput™bl 00pabOTKH HAaTypadbHBIX YMCENl, 3alHCAHHBIX B MO3ULIUOHHBIX CUCTEMAaX CUUCIICHMS: pa30UeHHe 3alKiCH YHCiIa Ha OTAeNbHbIC HU(PbI, HAXOXKICHHE

CYMMBI M ITPOU3BEACHUS LGP, HAXOXKICHHE MAKCUMAILHON (MUHUMAIBbHOM) I PHIL.
[IpencraBienne uncna B BuJe HaOOpa MPOCTHIX COMHOXKHTENEH. AJNTOPUTM OBICTPOTO BO3BEAEHHUS B CTENeHb. [IOMCK MPOCTHIX YMCEN B 3aaHHOM JHAaIla3oHe C
MIOMOIIBIO aJITOPUTMA «pelIeTo Jparochenar




3.5

MHoropa3psaHbIe TeIbIe YHCIIa, 3aa9H JTHHHOW apu(pMETHKH

3.6

S3pix mporpammupoBanwust (Ilackans, Python, Java, C++, C#). Tumsl qaHHBIX: IeJIOYNCIEHHBIE, BEIIECTBEHHBIE, CHMBOJIBHEIE, Torndeckne. Bersnenus. ClnoxHbIe
ycaoBus. Luknel ¢ ycnoBuem. LIMKIIbI IO HEpEMEHHOM.

O06paboTka HaHHBIX, XpaHAIKUXCA B aitnax. TekcToBble U ABOMYHBIE (aiibl. DaiinoBeie nepeMeHHbIe ((haitnoBble ykazaTenn). UreHue u3 Qaiina. 3anuch B daii.
Pazbuenue 3amaun Ha moazagadn. [logmporpammer (miporieaypsl u pyHKIHHN). Vicrionp3oBanne CTaHIAPTHON OMOIMOTEKHN S3bIKA TTPOTPAMMUPOBAHUS

3.7

PeKprI/Iﬂ. PeKprI/IBHBIC npoucaypbl 1 q)yHKHI/II/I Hcnons3oBaHue cTeKa AJId OpraHu3al peKypCUBHBIX BbI3OBOB

3.8

Yucnennele Metonsl. TouHOEe W MpHONMKEHHOE peuleHus 3afadd. UMcieHHOe pelleHue YpaBHEHHWH ¢ MOMOINBIO Moj0opa mapamerpa. UnCIieHHBIE METOJbI
peleHus ypaBHEHHI: MeTol mepedopa, METOl TOJIOBUHHOTO JienieHus. [IpubimkeHHoe BBIYUCICHUE JJTUH KPUBBIX. BeIunciieHre miomajei Gpuryp ¢ momMorbo
YHCJICHHBIX METONOB (METOJ MNPAMOYTOJBHHKOB, MeTox Tpameuuii). Ilonck makcumyma (MHUHMMYMa) (DyHKUHMH OJHOW INEPEMEHHOM METOIOM IIOJIOBUHHOTO
JIeJIeHUs

3.9

O0paboTka CUMBOIBHBIX JTAHHBIX. BeTpoeHHbIe QYHKIMY S3bIKA TPOTPAMMHUPOBAHUS AJI1 00PaOOTKH CHMBOIBHBIX CTPOK. AJTOPUTMBI 00paOOTKH CHMBOJBHBIX
CTPOK: ITOJICUET KOJIMYECTBA MOSBICHUI CHMBOJIA B CTPOKE, pa30MEHNe CTPOKH Ha CJIOBA 10 MPOOEIHLHBIM CHMBOJIAM, TIOMCK MOJACTPOKH BHYTPH JIaHHOH CTPOKH,
3aMeHa HalJICHHOW MOJCTPOKU Ha APYTYIO CTPOKY. [ 'eHepalys BcexX CIOB B HEKOTOPOM ajipaBHTe, YIOBICTBOPSIONINX 3aJaHHBIM OTPaHUYCHHSIM.
[IpeoOpa3oBanue Uncia B CAMBOJIBHYIO CTPOKY H 0OpaTHO

3.10

MaccuBbl U TOCJIEOBATENBFHOCTH 4Hcell. BblunciieHne OOOOIIEHHBIX XapaKTEepUCTUK DJIEMEHTOB MAacCHBa WIJIM YHUCIOBOHM MOCIENOBATENBHOCTH (CYMMBI,
NPOU3BE/ICHHS, CPEIHET0 apu(PMETHIECKOr0, MUHIMAIBHOTO U MAaKCHMAJIBHOTO 3JIEMEHTOB, KOJMYECTBA AJIEMEHTOB, YIAOBIICTBOPSIOIINX 3aJaHHOMY YCJIIOBHIO).
JluHeNHBI MOWCK 3aJaHHOTO 3HAYEHHS B MaccuBe. ANTOpPUTMBI pabOThI € 3JEMEHTaMHU MAacCHBa C OJHOKPAaTHBIM IPOCMOTpoM MaccuBa. COpTHpOBKa
OJTHOMEPHOT0 MaccuBa. [IpocThie METO/IBI COPTUPOBKH (METOJI My3bIpbKa, METOJI BEIOOpa, COPTHPOBKA BeTaBkamu). COPTUPOBKA CIIMSTHHEM. BrIcTpasi copTHpoBKa
maccuBa (anroput™m QuickSort). J[BONUHBIH MTOKCK B OTCOPTUPOBAHHOM MAacCHBE

3.11

JIByMepHBIE MAacCHBBI (MaTpHUIIbl). ANTOPUTMBI 00paOOTKH IBYMEPHBIX MAacCHBOB: 3allOJJHEHUE JIBYMEPHOT'O YHCIOBOTO MAacCHBa 110 3aJaHHBIM ITPaBHIIaM, TIOMCK
3JIeMEHTa B JBYMEPHOM MAacCCHBE, BBIYMCICHHE MaKcMMyMma (MHHMMyMa) U CyMMBI 3JIEMEHTOB JBYMEPHOI'O MacCHBa, NEPECTaHOBKAa CTPOK U CTOJOIIOB
JBYMEPHOT'0 MaccuBa

3.12

CroBapu (accolmaTuBHBIE MACCHBBI, OTOOpaXkeHHs1). X3m-radbnumnbl. [loctpoenue andaBUTHO-4ACTOTHOTO CIIOBAPS JUTSL 33JJAHHOTO TEKCTa

3.13

Crexku. AHanM3 MPaBUIBHOCTH CKOOOYHOTO BBIpOKEHHS. BblunciieHue apu)METHUYECKOIO BBIPAKECHHUs, 3allMCAaHHOro B mocTdukcHod ¢Gopme. Ouepenu.
Hcmonp30Banre odepenn Isl BpeMEHHOTO XPAHESHHSI TaHHBIX

3.14

AnroputMmel Ha rpadax. [ToctpoeHrne MUHHMAIBHOTO OCTOBHOTO JiepeBa B3BEIICHHOTO CBS3HOTO HEOPUEHTHUPOBAaHHOTO rpada. KommuecTBo pasmuuHBIX MyTen
MEX/y BEpIUIMHAMH OPHEHTHPOBAHHOTO allUKIM4YecKoro rpada. Anroputm JleidkcTpsl

3.15

HepeBbs. Peanuzanust nepeBa ¢ TOMOIIBIO CCBUIOYHBIX CTPYKTYp. [IBomuHble (OuHapHbIe) aepeBbs. [locTpoeHue JepeBa Ui 3aJaHHOTO apU(PMETHUECKOTO
BbIpaXeHHs. PekypcrBHBIE alnropuTMBbl 00X0/a fepeBa. Mcronp30Banne cTeka 1 ouepenu it 00xXo/aa iepesa




3.16

I[I/IHaMI/I‘ICCKOS IIPpOrpaMMHpPOBAHUE KaK METOJ PEHICHUA 3a4a4 C COXPAaHCHUEM INIPOMEKYTOUYHBIX PE3YJILTATOB. 321,[[8.‘-11/1, pemaceMbI€ C IIOMOIIBI0 TUHAMHUYECKOI'O
mporpaMMUpOBaHus: BEIYUCICHHUE PCKYPCHUBHBIX (I)yHKHHﬁ, MMOJACYCT KOJIMYECTBA BAPUAHTOB, 3aJa4 ONITUMU3ALIUN

3.17

ITonstue 00 0OBEKTHO-OPUSHTHPOBAHHOM TMporpammupoBanuu. OOBEKTHl M Kiacchl. CBOWCTBA M METOABl 00BEKTOB. OOBEKTHO-OPUECHTUPOBAHHBIN aHAIIH3.
Pa3paboTka mporpaMm Ha OCHOBE 0ObEKTHO-OPUEHTUPOBAHHOTO TI0/1X0Aa. VHKaNCys1ms, Haclie0BaHuE, MOJIUMOPhHU3M

WudopmanmoHHble TEXHOIOTHH

4.1

Ananmm3 nanapix. OCHOBHBIE 3a/1a4H aHAIN3a JAaHHBIX: IPOTHO3MPOBaHUE, Kiaccu(prKanys, KIacTepu3allus, aHalln3 oTkIIoHeHu#. [locnenoBaTenbHOCTD pereHns
3ajlay aHalu3a JaHHBIX: cOOp TEpPBHYHBIX JAHHBIX, OYMCTKAa M OICHKA KauyecTBa JaHHBIX, BEIOOp M (WJIM) TIOCTpOEHHE MOAENH, MpeoOpa3oBaHHE AaHHBIX,
BU3yaJHM3alusl JaHHBIX, MHTEpIpeTanusi pe3ynbTartoB. [Iporpammubie cpeactBa u WHTepHET-cepBHUCH Al 0OpaOOTKM M MpeNCTaBICHUs NaHHBIX. bonbiime
nIaHHbIe. MammHHOE 00y4eHne

4.2

AHanmu3 NaHHBIX C TIOMOUIBIO BIIEKTPOHHBIX Tabmwil. BelUuciIeHHEe CyMMBI, CPEAHEro apr(pMETHUECKOro, HanOOobIIeT0 (HAWMEHBIIET0) 3HAYCHUS qUara3oHa.
Brrancnenne koadduimenrta koppensuun IByX psaaoB AaHHbIX. [locTpoenue cron04aThix, TMHEHYATHIX U KPYTroBbIX auarpamm. [loctpoenue rpadukoB QyHKIHA.
[Ton6op nuHuM TpeHAa, peleHne 3a1a4 IPOTHO3UPOBaHMsL. Pemenne 3a1a4 ONTUMH3alKy ¢ TOMOIIBIO SJIEKTPOHHBIX TaOInI]

4.3

Juckpernsanusi Ipd MaTeMaTH4ecKOM MOZEIMPOBAHMM HENPEPHIBHBIX IpoleccoB. MonenupoBaHue ABWXKEHHSA. MopaenupoBaHHE OHOIOTMYECKUX CHCTEM.
MaremaTnueckue MOJETH B SKOHOMHKE. BBIUMCIUTENbHBIE JKCHEPHUMEHTHl ¢ MozaensiMu. OOpaboTka pe3ysibTaTOB JKCHEpHUMEHTa. MeTon HauMEeHbLINX
kBajpaToB. OlIEHKa YHCIIOBBIX MMapaMeTPOB MOJIEIUPYEMbIX 00BEKTOB U MPOIieccoB. BoccTaHOBIEHNE 3aBUCUMOCTEH 110 pe3yIbTaTaM SKCIIEPUMEHTa

4.4

BepOHTHOCTHBIe MOACIIH. MGTO,I[I:I MOHTG-KapJ'IO. I/IMI/ITaLII/IOHHOG MOZACIIMPOBAHUC. CucteMbl MacCOBOTO O6CJ'Iy)KI/IBaHI/IH

4.5

Tabnmu4aHble (pensuoHHbIe) 0a3bl JaHHBIX. Tabnuia - mpeacTaBieHne CBeAeHU 00 OJHOTHITHBIX 00bekTax. llone, 3amucek. Kirou tabmumer. PaboTa ¢ roroBoit
0a30ii naHHBIX. 3anosHeHne 0a3bl JaHHBIX. [lonck, copTHpOBKa U PUIBTpANHs JaHHBIX. 3alpOChl HA BEIOOPKY JaHHBIX. 3alpOoCkl ¢ apaMeTpaMu. Brraucnsembie
oJIs B 3ampocax.

MHuorotabnyHble 6a3bl TaHHBIX. THIIBI CBsA3EH MexX Ty Ta0bnuiamu. BaenrHuii kimod. LenocTHOCT 6a3b1 TaHHBIX. 3apOChl K MHOTOTaOIMYHBIM 0a3aM TaHHBIX

4.6

TexcToBbIit iporieccop. CpencTsa MoMcKa U aBTO3aMEHBI B TEKCTOBOM Tporieccope. CTpyKTypUpOBaHHBIE TEKCTOBBIE JOKyMeHThl. CHOCKH, ornapienue. [Ipasuna
UTHPOBAHUS UCTOYHUKOB M OPOpPMIIEHUS ONOIMOTrpaduecKux CChITOK
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;‘;" Hanmenosanue pasnena Tema ypoka i’;‘; (uHdpoBLIX) 06Pa30BATENBHBIX aan daxt
’ pecypcos (0P, IIOP) 10 10
Hudopmauus u Texuuka 0€30MaCHOCTH U TUTHEHA NpPU PaboOTe ¢ KOMIBIOTEPAMHU. https://m.eds00.ru/MK68TIWJX
1 nH(popManmoHHbIe [puHIMITEL PabOTHI KOMITBIOTEPA 1
HPOLECCHI
2 Bxonnas quarnoctuueckas pabora. Mapopmanus. 1
WHbopManmoHHasi IpaMOTHOCTh, HHPOPMALMOHHASI KYJIETYPa
3 JIBonuHOe KoaupoBaHue. I10AX0/bI K H3MEPEHUIO HHPOPMALUH 1 https://m.edsoo.ru/AXFSNWHO04
4 HudopmanmoHHbIE CBSI3M B CUCTEMaxX Pa3IMYHON IPUPOIBI
5 O6paboTka nHGOpMAUH https://m.edso0.ru/SALVHGKXN
6 Wudopmanmonnsie nponeccsl. [lepenaua u xpanenne nudopmanuu 1
7 Komnbiotep 1 ero HcTopus pa3BUTHS BBIYUCIUTENBHON TEXHUKU. TEHACHIINN Pa3BUTHUSL 1 https://m.edso0.ru/B5R8VWISE
MpPOrpaMMHoe ofecneyeHne |KOMIbIOTEPHBIX TEXHOJIOTHI
8 OcHoBoIoNIararoIne MPUHIKUIB ycTporicTBa OBM 1
[Iporpammuoe obecrieueHne KOMITbIOTepa. PaboTa ¢ MpUKIaaHbBIM
9 MPOTPaMMHBEIM o0ecTiedeHneM. 3aKOHOIaTeIbCcTBO Poccuiickoit 1
Desepanun B 006J1aCTH POrPAMMHOTO 00eCTIeueHH s
10 daiinoBas cuctemMa komnbiorepa. Onepannu ¢ ¢aitnamMu u mankaMmu 1
IIpencraBiaenue CucreMbl, KOMIIOHEHTBI CUCTEM M BX B3aumopciicTBue. CHCTEMEBI https://m.edsoo.ru/ XWDLIRGRW
11 UH(popMaLNu B cuncnenus. [Ipeacrapnenue yucen B HO3ULMOHHBIX CUCTEMAX 1
KOMIbIOTEpe CUHCIICHUS
JlBonuHasi, BOCBMEPUYHAsSI U IECTHAAATEPUYHAS] CUCTEMBI
12 CUHCIICHUS. AJITOPUTMBI IEPEBOIa YHCET U3 OJTHON TO3UIIHOHHOM 1
CUCTEMBI CUHCIICHHS B IPYTYIO
IlepeBox grcen u3 0HOM MO3UIIMOHHON CUCTEMBI CUHCIICHUS B
13 JPYTYI0. «BBICTpPEIID MEPEBOJT YUCEN B KOMITBIOTEPHBIX CHCTEMaX 1
CUHCJICHUS
14 Apudmernueckue Onepalyy B MO3UIHOHHBIX CHCTEMAaX CUUCIICHUSI 1 https://m.eds00.ru/LGROWKTOK
15 [pencraBneHue HEbIX U BEIECTBEHHBIX YHUCEN B TIAMSITH 1
KOMITbIOTEpa
16 KonupoBaHue TeKCTOBON HH)OPMAIIUH 1 |https://m.edsoo.ru/LXZAXLE71




Hcnonb3oBanue 31eKTPOHHBIX Hdara
Ne HaumenoBanue pasgena Tema ypoka K-Bo (UHGPOBBIX) 06PA3OBATENBHBIX F—— part
yp- 1acos pecypcos (QOP, IIOP) 10 10
17 KomupoBanue rpadudaeckoir mHGopMarmm https://m.edsoo.ru/ICRYENZWX
18 KonupoBanue 38ykoBO# HHPOpMALTUT https://m.edso0.ru/8XNEFNYUOM
19 O6o06maromuii ypok mo teme "Ilpencrasienne nHGpopMaIiy B 1
kommbiorepe". IlpoBepounas pabora
DJieMeHThI TeOpPHH HexoTtopsie cBeieHHS U3 TCOPUU MHOXKECTB
20 MHOKECTB M aJredpnl 1
JOTMKH
21 AureOpa noruku. BeickassiBanus. JIorHuecKre onepaniu 1 https://m.edsoo.ru/JTIBW4L59
29 Jlormueckre BBIpaxeHHS. TaONHIBI HWCTHHHOCTH  JIOTHYECKUX 1
BBIPOKEHHUI
23 Jlornueckue omnepanydd W ONepandd Haj MHOXecTBaMH. OCHOBHBIE 1 https://m.edso0.ru/2V5ZNMMV I
3aKOHBI AJIreOphl JIOTUKU
24 IIpeoOpa3oBaHue JOIHYECKUX BbIpaXeHHil. PelreHue mpocTeiimx 1 https://m.eds00.ru/6UZ6VI2TF
JIOTUYCCKHX YPaBHCHHH
Jlornueckne ¢(yukuun. [IoCTpoeHHE JTOTHYECKOTO BBIPAKEHHUS C https://m.edso00.ru/A1E3JW6ZL
25 JIaHHOU TaOnuIIel NCTUHHOCTH. JIOTHUeCKre JIEMEHTHI KOMIIBIOTEPA 1
26 Jlorndeckuie 3a1a4u ¥ CIOCOOBI UX PEIICHUS 1
O0o0menne W CHCTEeMaTH3aIMs W3YyYCHHOTO Marepraia Io TeMe
27 «DNEeMEHTHl TEOPHH MHOXKECTB M alreOphl JOTHKM». [IpoBepouHas 1
paboTta
CoBpeMeHHbBIe TEXHOJIOTMU |TeKkcTOBEIE IMporeccop W ero 0a3oBBIE BO3MOXKHOCTH. TEKCTOBBIC https://m.edsoo.ru/P83UMIOEH
28 co31aHus 1 00padoTKN nmokyMeHTHI. [IpaBuna odopmireHus pedeparon 1
HHPOPMAIIMOHHBIX
00bEeKTOB
29 OOBeKTH KOMITBIOTepHOU Tpadukn. PacTpoBas u BekTopHast rpaduka 1
30 Cozmanne U  1mpeoOpa3oBaHHE  ayAMOBH3YalbHEIX  OOBEKTOB. 1 https://m.eds00.ru/NBSNX1M2C
KoMIbOTEepHEIE ITPE3CHTAIIHN
31 Beimonnenne muHH-ipoekta 1mo Teme «Cosmanue W 00paboTka 1
HH()OPMALIMOHHBIX 00BEKTOBY
32 IloBTOpEHMe OCHOBHBIC HJICH U TOHSITHUS Kypca
33 Hrorosas mpoBepoyHas pabora
34 Hroroselii ypok




KaJ’ICHI[apHO-TGMaTI/I'-IeCKOC IJIaHUPOBAHUC. I/IH(l)OpMaTI/IKa 11 xmacc

Hcnonb3oBanue 31eKTPOHHBIX Hara
Ne HaumenoBanue pasaena K-Bo
vp. Tema ypoka waCoB (uudpoBkIX) 00pa3oBaTEJbHBIX IUIAH dakr
pecypcos (S0P, LIOP) 11 11
1 O6padorka uHpopmanuu B (TexHuka Oe30mMacHOCTH U TUIHEHa HpHU paboTe ¢ KOMIBIOTEpaMH. 1
3JIEKTPOHHBIX TA0JHLAX TabauuHblii nporeccop. OCHOBHBIC CBEICHHSI.
2 PenaktupoBanue u popMaTHpOBaHUE B TAOIMIHOM HMpOLECCOpPE 1
3 Berpoennbie GpyHKIME U UX UCTIONB30BaHKe. Jlornueckue GyHKIHH 1
4 BceTpoeHHBIe (QYHKIMH U UX HCIIOBb30BaHKe. Jlornyeckne QyHKIUH 1
5 OCHOBHBIE 3a/1a4¥ aHaJIM3a JAHHBIX U MOCJIEI0BATEILHOCTD UX 1 https://m.edsoo.ru/TEOQXDINA
periieHusi. AHAJIM3 IAHHBIX B 3JICKTPOHHBIX TaOJIHIIAX
6 O0o0uIeHHe U cUCTEMaTU3aLHs H3yYeHHOTO MaTepuaa 1o TeMe 1
«0Q6paboTka HHGOPMALIMH B 3JEKTPOHHBIX TAOIUIIAX)
7 AJIropuTMbl 4 3JieMeHThl  |OCHOBHBIE CBEJICHUSI 00 alropuT™Max. AHAIM3 alrOPUTMOB. DTaIlbl 1
HPOrpaMMHUpPOBAHUS pEIIICHHUS 3a/1a4 Ha KOMITBIOTEPE
S3bik iporpamMmupoBanusi. OCHOBHbBIE KOHCTPYKIIMH SI3bIKA https://m.edsoo.ru/4AQEPW3LHI
8 nporpamMmmupoBanusi. THIIBI JaHHBIX. AITOPUTMUYECKUE CTPYKTYPBI 1
3aruch anropuTMOB Ha SI3bIKE TPOrpaMMupoBanus [lackanb. https://m.eds00.ru/SJ59QVTIT
9 Berpienus. CocTaBHBIC YCIOBHS. AHAJIHM3 POrPaMM C OMOLIBIO 1
TPACCUPOBOYHBIX TAOIHIL
3anuch anropuTMOB Ha SI3bIKE porpaMMupoBanus [lackans. LIukisl
10 ycioBreM. LIMKITBI 110 IepeMeHHOH. AHAIN3 NPOrpaMM ¢ MOMOIIBIO 1
TPACCUPOBOYHBIX TAOJIHIL
3aruch anropuTMOB Ha SI3bIKE TPOrpaMMupoBanus [lackanb. https://m.edsoo.ru/VWWXA4ACPL
11 Pa3paboTka ¥ nporpaMMHas peaau3alys alropUTMOB PELICHUS 1
THUIIOBBIX 33184 U PEIICHHU 33/1a4 METOJIOM Iiepebopa
12 O0paboTKa CUMBOJIBHBIX TAHHBIX 1
13 CTpyKTypUpOBaHHBIE THITHI JAHHBIX. MaccuBsl. 3agaun 06paboTKu 1 https://m.edso0.ru/JPVGPNQY?9
MaccruBoB. COPTHPOBKA MAacCCHBOB
14 CTpyKTypHUpOBaHHBIE THITHI JaHHBIX. MaccuBsbl. 3anaun 00paboTKn 1 https://m.edsoo.ru/YOIRU7MIC
MaccHBOB. COPTHPOBKA MAacCHBOB
15 CrpykTypHoe nporpamMupoBanue. [loanporpammel. PekypcuBHbie 1 https://m.edsoo.ru/BCQVMWW?7
AJITOPUTMBI C
16 O0600LIeHHE U CHCTEMATH3aLHs H3yYEHHOTO MaTepuala 1o TeMe 1

«AJ'IFODI/ITMI)I 1 3JICMCHTEI IIPOrpaMMUPOBAHUA)




HUcnoan3oBanue IJIEKTPOHHBIX

JlaTa

Ne HaumenoBanmue pasaeia K-Bo
vp. Tema ypoka qacoB (uu¢poBbIX) 00pasoBaTeNbHbIX IUIaH dakr
pecypcos (QOP, IIOP) 11 11
17 HNudopmannonnoe Mognenu u moaenupoBanue. IIpencraBienne pe3ynbTaToB 1 https://m.edso0.ru/PO9PSHYQO
Mo/ieJUpPOBaHNE MOACIMPOBaHNs. KOMIbIOTEPHO-MaTEMaTHYSCKHE MOCTH
Mopnenupoanue Ha rpadax. ['padsl. Pemenne anropurMuaeckux https://m.edsoo.ru/69L BX1EUX
18 3aj1a4, CBSI3aHHBIX C aHATN30M rpadoB. 3HAKOMCTBO C TEOPHEH UIp 1
19 Baza maHHBIX Kak MOJIEJb MPEAMETHON 00acTh. PensiroHHbIe 6a3bl 1 https://m.edso00.ru/41510LWTO
JIAHHBIX
20 Cucremsl ynpaBieHus 06a3aMu 1aHHBIX. [IpoekTrpoBaHue U 1
pa3paboTka 6a3nl JaHHBIX. PaboTa ¢ TOTOBOI 0a301 JaHHBIX
21 Hcnons3oBanne TpadoB W JAEPEBbEB MPH OIMMCAHHH OOBEKTOB H 1
MPOLIECCOB OKPYIKAIOIIEr0 MUpa
29 OO6o0uIeHre W CHCTEMaTH3alWs HM3YYCHHOrO Marepuaia I0 TeMe 1
«MHbOPMALOHHOE MOICTUPOBAHUC
CereBble [TpuHLUIBI TOCTPOCHUS M alllapaTHble KOMIOHEHTH KOMITBIOTEPHBIX https://m.edsoo.ru/HI89SO2AF
23 HH(OPMaLIHOHHbIE cereil. CereBble mnportokonbsl. Cers MHTepHeT. Azapecanus B ceTu 1
TEeXHOJIOTMH Huteprer. CucrteMa JOMEHHBIX UMEH
OCHOBBI MOCTPOCHUS KOMITBIOTEPHBIX ceTeit. Kak yctpoen MHTepHeT.
24 Be06-caiit. Be6-cTpanuia. B3anmoeiictBue Opaysepa ¢ BeO-cepBepoM. 1
Junamuueckue ctpaHunsl. PazpaboTka HHTEpPHET-ITPUIOKEHHUIH
(caiiToB). CeTeBO€ XpaHEHUE JTAHHBIX
25 Buap! nesrenbaoctu B cetu Uurepuer. Cepsucsl MHTEpHETA 1 https://m.eds00.ru/G7Z9IQNWY
26 WuTtepHeT Kak riobanpHas nHopMarpoHHas cucrema. CeTeBoit 1
stuker. [TpobieMa MoUIMHHOCTH HOJYYeHHON HH(OPMAIIU
27 OO0o0uIeHHe W CHCTEMaTH3alWs HM3YYEHHOrO Marepuajia IO TeMe 1
«CereBble HHOOPMAITMOHHBIEC TSXHOJIOTUID)
28 OcHoOBBI colIUATbHOMT HNudopmanmonHoe 0011eCTBO 1
HH(POPMATHKH
29 WudopmannonHoe npaso. MHpopmarmonHas 6€301acHOCTh 1  |https://m.edsoo.ru/OSNJQZEJ7
30 CpencrBa uckyccrBeHHoro |CpencTsa HCKYCCTBEHHOTO HHTEIIIEKTA 1 https://m.edso0.ru/3DKVGKECC
HHTEJLUIEKTA
31 [lepcniekTHBBI pa3BUTHS KOMIBIOTEPHBIX HHTEIUIEKTYaIbHBIX CHCTEM 1 https://m.edso0.ru/59YSMK8MF
32 IloBTOpEHNME OCHOBHBIE HJIEH U TIOHITHS Kypca 1
33 Wrorosas nposepouHas padbora 1
34 HroroBsIii ypok 1
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