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HNOACHUTEJBHASA 3AITMCKA

HanHas pabouas mporpamma ydeOHoro mpeamera «HMupopmarmkay mis 10-11 xmaccos
pa3paboTaHa Ha OCHOBaHHUH CIIEAYIOMKUX HOPMATUBHBIX JOKYMEHTOB:

° ®DenepanbHbIiii 3akoH OT 29 nekabps 2012 r. Ne 273-03 «O6 obpazoBanuu B Poccuiickoit @enepalimy;

° OenepanbHbiii 3akoH oT 19 nexabps 2023 r Ne 618-@3 «O BHeceHun usmeHenuii B DenepanbHbli 3aKOH
«0O6 obpazoBanuu B Poccutickoii Menepauuny;

° @enepanbHblii rOCYAapCTBEHHbIH 00pa3oBaTeNbHbIM CTaHHapT cpeaHero oobuiero obpazoBaHus (YTB.
npukaszoM MuH npocseieHus Poccuu ot 31 mas 2021 r. Ne 287);

° @enepanbHas obpasoBarenibHas Mnporpamma cpeaHero obuero obpazoBaHus (yTB. MpukazoM MHuH
npocsewieHus Poccun ot 18 mas 2023 r. Ne 370);

° pacniopsuxkenue [lpaButenbctBa Poccuiickoit ®enepaumu ot 19 Hosa6psa 2024 r. Ne3333-p «O6

YTBEPKICHUH KOMIUIEKCHOTO IUIaHAa MEPONPHUSATHH MO MOBBILIEHHIO KayecTBa MaTeMaTHYECKOTO M €CTeCTBEHHO-
Hay4HOro obpazoBaHus Ha nepuon a0 2030 rogax; _

° npuka3 MuH npocseienus Poccuu ot 09 oktabps 2024 r. Ne 704 «O BHeceHHMH U3MEHEHHUH B HEKOTOphIE
npukasbl MuHucTepcTBa npocselieHus Poccuiickoit enepanyu, kacatomuecs enepaibHbIX 00pa3oBaTebHbIX
nporpaMMm  HauajnbHOro ofwero o0pa3oBaHus, OCHOBHOro oO0mero oOpa3oBaHHs U CpedHero oOIuero
00pa30BaHuUMY;

° OenepanbHas paboyas nporpamma (najee — @PIT OOO) mo ydyeOHOMYy mpeaMeTy «uH(GOpMATHKA
(npodusibHBIA YPOBEHD);
° OenepanbHOM MporpaMMoii BOCIHUTAHHUS, OJOOpEeHHOM pemieHueM ¢enepaibHOro y4eOHO -

METOAMIECKOro 0OBequHEHUs 10 001meMy obpazoBanuio (IIpukas Munucrepcta npocseuteHust Poccuiickoit
®enepauuu ot 18 mas 2023 r.Ne 370);

[TporpamMma COOTBETCTBYeT OCHOBHOM 0OOpa3oBaTelNbHOM IIpOrpaMMe cpeiHero  OOIIEro
obpazoBanus, jokaabHbIM akTaM MBOVY «Konpuyrumackas mkonaNe2 ¢ KpeIMCKOTaTapCKHM S3BIKOM
obyuenus» Cumdepononasckoro paitona Pecrryonuxu Kpom.

e VYcraBa MBOY «KonpuyruHckas mkosiaNe2 ¢ KphIMCKOTaTaAPCKUM SI3BIKOM OOyUEHHUSIY.

[TporpamMma mo wHGOpMATHKE HA YPOBHE CpeIHEr0 001iero o0pa3oBaHus COCTaBlIeHa Ha OCHOBE
TpeOOBaHHH K pe3ysibTaTaM OCBOSHHS OCHOBHOH 00pa3oBaTelbHOH IIPOrpaMMBI CpPENHEro OOIIero
obpasoBanus, mpeacraBieHHbIXx B @®I'OC OO0, a takxe ¢enepanbHOW pabodell IporpaMMBI
BOCIIUTaHUS. '

[TlporpaMmma 1o wuHGpOpMaTHKe HampaBlieHa Ha (OPMHPOBAHHUE ECTECTBEHHO-HAYUHOU

TPaMOTHOCTH OOYyYaroIMMXCsl M OpraHU3alMI0 H3yueHHsI HH(pOpMAaTUKe Ha JesITeIbHOCTHOM ocHOBe. B
nporpaMMe IO HWHGOpPMATHKE YYHTHIBAIOTCS BO3MOXKHOCTH Y4YeOHOTO IIpeIMeTa B pealH3aliy
tpeboBanuit ®PI'OC OO0 K miIaHHpyeMbIM JITYHOCTHBIM U MeTa IPEAMETHBIM pe3ysibTaTaM oOydeHus, a
TAKOKe peau3allisi MEX MPEIMETHBIX CBS3€H €CTECTBEHHO-HAYYHBIX Y4eOHBIX IPEIMETOB Ha ypOBHE
OCHOBHOT0 00111ero 00pa3oBaHusl.

B mporpamMMe 1o uHpOpMATHKE ONpPEAESIOTCS OCHOBHBIE IENIM H3Yy4YCHHS HHPOPMATHKH HA
ypOBHE cpemHero o0mero oOpa3oBaHMs, IUIAHUPYEMBIE pe3yJIbTaTbl OCBOCHHS IPOrpaMMBI IO
uHGOpMATHKE: JIHIHOCTHEIE, MeTa IpeaMeTHBIe, IpeaMeTHbIe. [IpeMeTHbIe IIaHUpyeMble Pe3yJIbTaThl
JAHbI JJIS KOKIOTO To/1a U3y4eHUs HH()OPMATHKH.

MHpopMaTHKa IIOMOTAET OCBOUTH Ta/DKETHl U PA3BUTh BAXKHBIC HABBIKM: 3AINUIIATH JIAIHBIE
JlaHHBIE, AHAIM3UPOBATh HMH(YOPMALMIO M IPOrPAMMHPOBATH; II03BOJIAET CHOPMHUPOBATH CHCTEMY
HAYYHBIX 3HaHWH 00 WHQOpMAIUH, YMEHHUS €€ IOJydaTh, 00pabaThiBaTh U MPUMEHSATH B )KU3HEHHBIX
CUTYalHsX.
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®enepansHas pabodas mporpamMma 1o ydeOHomy mpeamery «MuopmaTHKa
(yriyOneHHbIl ypoBeHb) (IpenMeTHast obmacth «Maremarrka U HHGOpMATHKay) (najee
COOTBETCTBEHHO — MporpamMma 1o HHGpOpPMaTHKe, WHPOPMATHKA) BKIIIOYAET
MOSICHUTEIBHYIO 3alIUCKY, COEpKaHUE 00yIEeHUs, IUIAHUPYEMBIE PE3YIbTaThl OCBOSHUS
IPOrpaMMbl IO HHPOPMATHUKE, TEMATUYECKOE IIIAHUPOBAHHE, IIEpeUYeHb (KOAU(PUKATOp)
IPOBEPSEMbIX TPeOOBaHMM K pe3ylabTaTaM OCBOCHHS OCHOBHOM 06pa3oBaTesbHOI
IIPOTPaMMBI ~ CpPEAHEro  oOmero o0pa3oBaHUS U OJIEMEHTOB  COJEPIKAHHA
110 HHPOPMATHKE.

IlosicHuTenbHas 3alMCKa OTpaXkaeT OOMHMEe LeMM W 3amayd  WHOOPMATHKH,
XapaKTEPUCTUKY TICHXOJIIONMYECKUX IPENNOCBUIOK K €€ HM3YYEHHIO O0ydYaroIuMHucH,
MECTO B CTPYKType y4eOHOro IIaHa, a Talke MOAXOABI K OTOOpY COmepKaHUs,
K ONPCICIICHUIO IUIAHMPYEMBIX pPE3YIbTaTOB ©U K CTPYKTYpPE TEMATHYECKOIO
IUTAHHPOBAHHSL.

Conepxanue 00ydeHMS PAacKphIBAaeT COACP)KATENLHBIE JIMHUH, KOTOpHIE
IPEAJIAratoTes i 00A3aTEIbHOTO0 M3YYECHHSA B KaXIOM KJIacCe Ha YPOBHE CPEIHETO
obmiero obpazoBaHusl.

IInanupyemble pe3yNbTaThl OCBOCHHS MPOrPaMMBbI 110 MH(POPMATHKE BKIFOYAIOT
JIUYHOCTHBIC, METAIlPEMETHLIE PE3yNbTaThl 3a BECh INEPHON OOYYEHHS Ha YpOBHE
CpeHETO O0IIEro 00pasoBaHHMs, a TAKXKE IPEAMETHBIE JOCTHXKEHHA OOYdarolIerocs
3a KaXJIbIi ToJ1 00y4YeHuSI.

IOsSICHUTEJBHASL 3AIIMCKA

IIporpamma mo uHpOpMaTHKE (YIIyOJCHHBIH YpPOBEHb) HAa YPOBHE CpPEIHErO
obmero oOpa3oBaHus pa3paboTaHa Ha OCHOBE TPeOOBAaHUI K pe3ylabTaTaM OCBOCHUS
OCHOBHOW  00pa3oBaTeNbHOM  IIPOrpaMMBI  CpemHero  ofmero  00pa3oBaHUd,
npeacrasieHHbix B ®I'OC COO, a Ttaxke ¢enepaabHOH pabodedl MporpamMMel
BOCITUTAHHUS.

IIporpamma 110 HH(pOPMATHKE HAET NPEACTaBICHHE O LENsIX, OOIIEeH CTpaTeruu
00y4eHHus1, BOCIUTAHUSA M Pa3BUTUSA OOYYAIOIIMXCS CPEACTBAMHU Y4eOHOIO HpeaMeTa
«uopmMaTuka» Ha yriayOIeHHOM ypOBHE, YCTAHABIHMBACT 00A3aTENBHOE HPEIMETHOE
COoZlep)KaHKe, MPEAYCMATPUBACT €r0 CTPYKTYPHPOBAHUE II0 pa3ziesiaM M TeMaM Kypca,
OIPeNIeNACT PaCHpeACICHHE €ro o KnaccaM (rojaM M3ydeHHs), HaeT MPHMEPHOE
pacrtpejiesieHue y4eOHBIX YacoB 110 TEMATHYECKHUM pa3/iesiaM Kypca M PEKOMEHIYEMYIO
(IpUMepHYI0) IOCIENOBATENbHOCTh HX HM3YYEHHS C Y4ETOM MEXIPEIMETHAIX
U BHYTPHUIIPEAMETHBIX CBSA3€H, JIOTUKH Y4eOHOTO IpoIiecca, BO3PACTHRIX 0COOEHHOCTEMH
00 yJaroIuxcsl.

IIporpamma 1o HMH(pOpPMAaTHKE OIpENeNIeT KOJWYECTBEHHLIE M KaueCTBEHHBIE
XapaKTEpPUCTHKH y4eOHOro Marepuaia IUid KaXIOro ToJla M3yYeHHs, B TOM YHCIIe
IJIsL  COAEPXKATEIBHOTO HAIOIHEHWs pa3sHOTO BHIA KOHTPONSA (IPOMEXYTOYHOM




ATTECTALMA O00YYAOIIUXCS, BCEPOCCHICKMX IPOBEPOYHBIX PaboT, roCyNapCTBEHHOM
UTOTOBOW  arrectammu). Ilporpamma 10 HMHQOpPMAaTHKE  ABIAETCS — OCHOBOH
JUIL  COCTABJIEHHS AaBTOPCKUMX Y4EOHBIX IPOrpaMM H  y4€OHHMKOB, IIOYPOIHOTO
IUIAHUPOBAHUS Kypca YUUTEIIEM.

Hudopmarrka B cpefHeM o0IeM 00pa30BaHUH OTPAXKAET:

CYIIHOCTb HH()OPMATHKY KaK Hay4HOH JUCIMILIMHBI, H3yJatOlel 3aKOHOMEPHOCTH
POTEKAHHA ¥ BO3MOXHOCTH AaBTOMATH3alud MHQOPMAIMOHHEIX  IIPOIECCOB
B pa3NIMYHBIX CUCTEMAX,

OCHOBHBIE 00JIACTH TIpIMeHEHHs HH(OPMATHKH, TIPEXIe BCero HHPOpMAlOHHbIE
TEXHOJIOTHH, yIPABIICHHE U COIMATIBbHYIO chepy,

MEKTUCLMIUIAHAPHEI ~ Xapaktep ~ MHGOPMaTMKM U HH(POPMAIHOHHOH
IeSITEIbHOCTH.

Kypc uHGOPMATMKH Ui YPOBHS CpEIHEro oOIero oOpasoBaHHS SBJIAETCS
3aBEpPIIAIONIAM JTAllOM HEIPEPHIBHOM MOATOTOBKM —OOYyJaroOIMXCA B o0nacTu
uHGOPMATHKH U HMH(OPMALHOHHO-KOMMYHHKAIMOHHBIX — TEXHONOIMH, —ONHUPAETCs
Ha CcOIepXaHHe Kypca HHOPMATHKH YPOBHSA OCHOBHOIO OOLIEr0 00pasOBaHMs H OIIBIT
[IOCTOSHHOTO MPUMEHEHHs HUH(OPMAIMOHHO-KOMMYHHKAIMOHHBIX TEXHOJIOTHH, IaeT
TEOPETHYECKOE OCMBICIIEHNE, HHTEPIPETAlNIO U 0000IIEHHIE 3TOTO OIIBITA.

Pe3ynbTaThl ~ YIIYOJIEHHOTO — YpOBHA  H3ydeHHs  y4eOHOro  mpeamera
«IHdOopMAaTHKay OPHEHTHUPOBAHBI HA MOTYYEHHE KOMIIETCHTHOCTEH /s TIOCEAYIOIIEN
po(eCCHOHANBHON JIEATENFHOCTH KaK B PaMKax JIAHHOW MPEAMETHOH obnacTu, Tak
1 B CMEXHBIX ¢ Hel obnactsax. OHM BKIIFOYAIOT B Ce0s:

OBJIaICHHUE KJIIOYEBBIMU IIOHATHSIMH M 3aKOHOMEPHOCTSIMH, Ha KOTOPBIX CTPOUTCA
JTaHHas IIpeAMeTHas 00JacTb, PpACIO3HABAHHE COOTBETCTBYIOIMX WM TIPU3HAKOB
{1 B3aMMOCBS3EH, CIIOCOOHOCTHL JIEMOHCTPHPOBAaTh Pa3IMYHBIC MOAXOIBl K H3YICHHIO
SBJICHHUIL, XapaKTePHBIX [l M3y4aeMOi IIpeIMETHON 001acTH;

yMEHHE PENIaTh TUIIOBBIE NPAKTHYECKHE W TCOPETHYECKHE 3a[a4H, XapaKTCPHBIC
JUIS MCTIONB30BAHHS METOJIOB M HHCTPYMEHTApHs JaHHOH IpeIMETHOM 00IacT;

HaJIM4YHe TPEACTaBICHUN O JaHHOM IpeTMETHON 00JIaCTH Kak 1IeJIOCTHOM TEOPUH
(COBOKYITHOCTH TEOPHif), OCHOBHBIX CBSI3X CO CMEKHBIMHU O0NACTAMH 3HAHHUH.

B paMKax YIJIyOIEHHOrO YPOBHA H3Y4eHHs HHPOPMATHKH obecrieunBaeTcs
[leJICHANIPABIEHHAs. [OArOTOBKA OOYYaIOUMXCsl K  TPOJOIDKEHHUIO oOpa3oBaHus
B Opragmsamusax  npodecCHOHANBHOrOo  00pa3soBaHMs IO CTENHATBHOCTAM,
HETIOCPEACTBEHHO CBSI3aHHBIM C IM(PPOBBIMU TEXHOIOIUAMH, TAKAM KaK POrpaMMHas
WEKEHepHs, MH(pOpMalMOHHAas  0€30IIaCHOCTh, ~ MH(GOPMALHOHHBIE  CHCTEMBI
¥l TEXHOIOTHH, MOGHIIBHBIC CHCTEMEL M CETH, OONBIINE JaHHEIE H MAIIMHHOE 00y4eHME,
IPOMBIIUIEHHBI ~ HHTCPHET —BEIleH, MCKYCCTBCHHBIH  HMHTEIUIEKT, TCXHONOIHH
GecpOBOMHOM — CBs3M,  POOOTOTEXHMKA,  KBAHTOBBIE — TEXHOJNOTMH,  CHCTCMBI
pacIpeIeIEHHOr0 PEeCTpa, TEXHONOTUN BUPTYaIbHOH 1 JOITOJTHEHHON PEeaIbHOCTEMN.

OcHOBHas 1eNb U3ydeHus ydebHoro npeamera «MHbopMaTuKa» Ha YriayOJICHHOM
ypOBHE CpefHero obmero o6pasopanus — oObecHedeHue JATbHEUIEro pa3sBUTUA
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H(bOPMAITHOHHBIX KOMIIETEHIIMH 00Y9atoIerocs, ero roTOBHOCTH K JKH3HH B YCJIOBUAX
pasBrBaromerocs HMHGOPMAIHOHHOTO 00LIecTBa | BO3pAcCTalONIE KOHKYPCHIIHH
Ha PBIHKE TPyAa. B CBA3M ¢ 3TUM H3Y4EHHC uapopmatuky B 10—11 kmaccax HOIDKHO
00EeCTIEUNTh:

c)OPMHUPOBAHHOCTE ~MHPOBO33DEHMS, OCHOBAHHOTO Ha IIOHMMAaHWW  pOIH
nHQOpMAaTUKH, THQOPMAIIMOHHBIX ¥ KOMMYHUKAIIHOHHbIX TEXHOJIOTHH B COBPEMEHHOM
00I1IECTBE;

cOPMHPOBAHHOCTH OCHOB JIOTHYIECKOT0 1 AT OPUTMHIECKOI0 MBIIILICHIA,

cOpPMIPOBAHHOCTh YMEHHUH pa3nuyarh (aKTel U OLECHKH, CPABHUBATL OLICHOYHBIC
BLIBOJABI, BHAETh HX CBA3b C KPHUTEPHAMH OLEHHBAHMA ¥ CBA3h KPUTCPUCE
C ONpeIENeHHOW CHCTEMOH LEHHOCTEH, MPOBEPATH Ha NOCTOBEPHOCTH H 0000mare
HH(POPMAaLHMIO,

c(OPMHUPOBAHHOCTD IPEJICTABICHUHA O BJIUIHAN HHQ)opMaHHOHHLIX TEXHOJIOTUH
Ha JKWM3Hb 4YeloBeka B OOIIECTBE, MOHUMAaHHE COLMAIBHOr0, 3KOHOMHYECKOIO,
TOJIUTHYECKOT0, KYILTYPHOTO, IOPHAMYECKOr0, IMPUPOJHOrO, SPrOHOMHIECKOTO,
METUIAHCKOTO i (QH3HOIOTMYECKOr0 KOHTEKCTOB HH(OPMAITHOHHBIX TEXHOJIOTUH;

IPUHSTHE TPABOBEIX M ITHYECKHMX AaCIIEKTOB MH(POPMAIIMOHHBIX TEXHOJIOTHH,
OCO3HAHUE OTBETCTBEHHOCTH IIO/EH, BOBJICYEHHBIX B CO3JaHHWE M HCIIOIb30BaHHUC
MH(POPMAITHOHHBIX CHCTEM, PaCIPOCTPAHEHUE uHGbOpMaLIUH;

CO3IaHME YCIOBUW JUIs Da3BUTHA HABBIKOB y4eOHOW, IPOEKTHOH, HAY4YHO-
HCCIEe0OBATENbCKOM W TBOPUYECKOM  JCATEIBHOCTH, MOTHBALMH o0y4Jaronmxcs
K CaMOpPa3BUTHUIO.

B conepxanmu yueOHoro mpeamera «VHQOpMATHKa» BBIICIIOTCA HETHIPE
TeMaTHIECKUX pa3Jiena.

Pasnen «L{udpoBas rpaMOTHOCTB) [IOCBAIIEH BONPOCAM YCTPOHCTBA KOMIIBIOTCPOB
W JPYTMX DJEMEHTOB LHU(POBOTO OKPYKEHHMs, BKIOYas KOMIBIOTEPHBIC —CETH,
MCIIONB30BAHMIO CPEICTB ONEPAIMOHHOM CHCTEMBI, pabOTe B  CETH HutepHer
¥ HCIIONb30BAHHIO HHTEPHET-CEPBHUCOB, HHPOPMAIHOHHOH 6€30I1aCHOCTH.

Pasnen «TeopeTnueckue OCHOBHI HH()OPMATHKK» BKIHOYACT B ce0sl TIOHATUNHBIN
anmapar  MHQOPMATHKH, BOMNPOCHl  KOAWPOBAHUA uHpOpMallUK,  HU3MCPEHU
HH(POPMALIHOHHOTO 00beMa [NaHHBIX, OCHOBBL anreOpsl JIOTUKH U KOMIIBIOTEPHOIO
MOJICTTUPOBAHMS.

Pasmen «AITOpDHTMBI ¥ IPOrPAMMMPOBAHME»  HANPaBICH Ha  PasBUTHE
AITOPUTMUYECKOTO MBILIIEHHS, Pa3paboTKy alrOpuTMOB M OLCHKY HX CIOXHOCTH,
(hOpMMpOBaHHE HABHIKOB DEATM3aUMH MpPOrpaMM Ha S3bIKAX MpOrpaMMHUPOBAHMA
BLICOKOTO YpPOBHS.

Pasnen «MHQOpPMAIMOHHBIE TEXHOIOTWI) IOCBALIEH BOMPOCAM MPUMEHCHHS
uH(GOPMAIIMOHHBIX TEXHOJIOTHH, PpEalM30BaHHBIX B IPUKIaJAHBIX IPOTPaMMHBIX
MPOYKTaXx W WHTEPHET-CepBHCAaX, B TOM HACIC B 3a/[adax aHalusa JAaHHBIX,
JCIIOMB30BAHMIO 0a3 JAaHHBIX M OJJIEKTPOHHBIX TaONMI[ AT PCIICHWS NPUKIAIHbIX
3a71a4.
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B mpuBeneHHOM nanee coaepkaHuu ydeOHoro mnpenmera «MHbopmaTuka»
KypCHBOM BBIICTICHBI JIOMOJHUTEIbHBIE TEMbI, KOTOPhIE HE BXOAAT B 00:A3aTECIbHYIO
IporpaMMy OOy4YEHHS, HO MOTYT OBITh MPEIJIOKEHBl [ H3Yy4EHHUSA OTHCIBHBIM
MOTHBHUPOBAaHHBIM U CIIOCOOHBIM 00YyJarOIIKUMCH.

VYriryOneHHbIi YPOBEHb M3y4EHUS UH(OPMATUKHI PEKOMEH1yeTCs
IUIs  TEXHOJNIOTMYEeCKOro  mpoduiasi,  OpPUEHTHPOBAHHOTO  HAa  HHXXCHEPHYIO
1 HMHOOPMAIIMOHHYIO CQepsl AESTeNbHOCTH. YIUIyOJICHHBIM YypOBEHb H3y4EHHS
HHPOPMATHUKK  OOeclieurBaeT: IOATOTOBKY  OOy4YarOIUXCsS, OpPHUEHTUPOBAHHBIX
Ha CIENMATLHOCTH B 00JacTH WH()OPMAIIMOHHBIX TEXHOJOTMHA W HHXKEHEPHBIE
CIIENMATBHOCTH, YUaCTHE B IIPOSKTHON M MCCIEI0BATENbCKON NEATEIILHOCTH, CBA3aHHOM
C COBPEMCHHBIMH HAIIPaBICHUAMHU OTPACId HHPOPMALUOHHO-KOMMYHUKAIIHOHHBIX
TEXHOJOTHH, TMOATOTOBKY K VyYacTHIO B OJIMMIHMamax M crade EpuHoro
roCyIapCTBEHHOr' O HK3aMeHa 110 UH(POPMATHKE.

IMocnenoBaTenbHOCTh M3YYEHHS TEM B IIpeIeiax OAHOTO rofa oOy4eHHS MOXKET
OBITh M3MEHEHa II0 YCMOTPEHUIO YUMTEeNS TPU IOArOTOBKE paboued IIPOrpaMMEI
H TIOYPOYHOI0 IJIAHUPOBAHMUS.

OO11ee YnCiIo 4acoB, PEKOMEHIOBAHHBIX U U3y4eHUs HHPOpMAaTUKH, — 272 yaca:
B 10 xnacce — 136 uacos (4 yaca B Hezen0), B 11 kimacce — 136 1acoB (4 4yaca B HEAEIIO).

B03MOXHa KOPPEKTHPOBKA O0IIEro YHCIa YaCOB, PEKOMEHIOBAHHBIX I H3y4EHM:
IpeaMeTa, C y4eTOM MHIMBUAYaTbHOTO IOAXOAa O00pa3oBaTENbHBIX OpPraHU3aIMi
K YriyOJeHHOMY HM3y4YCHHI0O WHGOPMATHUKH, B paMKax COONIONEHHS THTHEHHYECKUX
HOpPMAaTHBOB K HEIEbHOM 00pa3oBaTeIbHOM Harpy3Ke.
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COJEPXKAHME OBYUYEHUS!

10 KIIACC

' Iludposasi r(PaMOTHOCTH

TpeGoBanuss TEXHHKH OE30IMACHOCTH W TMIMCHBI IPH pabore ¢ KOMIIbIOTEpaMM
Y IpYrEMH KOMIIOHEHTaMH LU(POBOTO OKPYKCHHA.

IIpyHIHEIE PAGOTH KOMIIBIOTEPOB U KOMIIBIOTEPHBIX CHCTEM. Apxutextypa hoH
HeiimMana., ABTOMATHUECKOE BBIIOJHEHHE TPOTPAaMMBI TPOLECCOPOM. OmnepaTuBHas,
HOCTOSHHAS ¥ JOJTOBpeMeHHas maMirs. OOMEH MAaHHBIMA C TIOMOIIBIO IIMH.
KOHTpOILTEPHI BHEITHUX YCTPOHCTB. [TpsiMo¥ JOCTYT K ITaMATH.

OCHOBHBbIE TEHIEHIIMMA Pa3sBUTHS KOMIIBIOTCPHBIX texnonorui. [lapamrensHble
BBIUMCICHUSA. MHOTOIPOLECCOPHBIE CUCTEMBI. CynepKoMIBIOTEPEL. PacrpesieneHHbIe
BEIYMC/IMTEIbHBIE CHCTEMBl M 00pabOoTKa OONBIIMX JaHHBIX. Mob6umisHbie U(POBEIC
ycTpolicTBa M HMX pOIb B KOMMYHMKALMAX. BcTpoeHHBIE  KOMITBIOTEPHI.
MUKpPOKOHTPOJIIEPEL. POOOTH3NPOBAHHBIC IPOU3BO/CTEA.

IIporpaMmHoe ObecriedeHne KOMITBIOTEPOB M KOMIIBIOTCPHBIX cucreM. Buasl
IporpaMMHOro oOecredeHus M HUX Ha3HAUCHHE. Oco0eHHOCTH NPOrpaMMHOIO
obecreyeHrs MOOMIBHBIX YCTpOUCTB. IlapamieabHoe MporpaMMUPOBAHHE. CuctemHoOE
nporpaMmuoe  obecrevenye.  ONMEPAIMOHHBIC — CHCTEMBL. Vrumutel.  JlpaiBepbl
ycrpoticTs. VHCTaNIANMs U ISMHCTAIUIALIS TPOTPaMMHOTO obecriedeHusl.

MdaiioBble  CHCTEMBI. 1IDMHIIMIBI  pasMelleHHa W MMCHOBAHIA dbaiinos
B oiroBpeMeHHoi maMaTy. [11aGIoHBI 17 OMUCAHMA TPYIII ¢aitnos.

IIporpaMmHoe obecrieuenue. JIMIEH3MPOBAHME IPOrpaMMHOTO  00eCIIeIeHU
1 mupoBEIX pecypcos. lIpompuerapHoe U cBOOOIHOE TIPOrpaMMHOE OOeCIeYeHHE.
KoMMepdeckoe M HEKOMMEPYECKOe HCIOIb30BaHNe IIPOrpaMMHOT0  00ECTICUCHUs
¥ adpoBEIX pecypcoB. OTBETCTBEHHOCTB, YCTaHABINBacMai 3aKOHOJATEIILCTBOM
Poccuiickoii @Demepandd 332  HENPABOMEPHOE  HMCIOJIL30BAHHE IIPOrpaMMHOI0
obecrieueHus U MUPPOBLIX PECYpPCOB.

[IpYHIUNGI TTOCTPOEHUsS M aNMapaTHBIC KOMIIOHCHTDI KOMIIBIOTEPHBIX CETEM.
Cerepbie poTokonsl. CeTs VHTEpHET. ANpecalus B CETH Hurepuet. 1IpoToK 0Bl CTEKA
TCP/IP. CucremMa JOMEHHBIX UMEH.

Pasnenenwe IP-ceTH Ha IOACETH C IIOMOIIBIO MAacOK noacererd. CereBoe
anMuHECTpUpoBanue. llomydeHue HaHHBIX O CETEBBIX HACTPOMKaX KOMITBIOTEpA.
[IpoBepka HaNU4Us CBA3M C Yy3IOM CETH. OnpeneneHye Mapuipyra JBHKCHUS
[IaKETOB.

Bumsl  gesTensHocTH B cetm  VIHTEpHET. CepBucst ~ HHTepHeTa.
[eonrdOpMaIMOHHBIE CUCTEMBI. ['€0NOKAalMOHHBIC  CEPBHCAL pearbHOTO  BPEMEHU
(HampMMep, JIOKalus  MOOMIBHBIX Tene)OHOB, OIpPENETIEHUE  3arpyKCHHOCTH
ABTOMATHCTpANei), HHTEPHET-TOProBLI, OPOHUPOBAHHE OWIJIETOB ¥ TOCTUHHUIL.

I Kl’[)CLlBO.M BbIJCJIEH Marcpual, KOTOpBIﬁ He sBIseTcA 00s13aTe/ibHbIM MpU H3Y4CHHHU U HEe BXOOUT B COJCPXKaHHC
HpOMe)l(yTO‘{HOﬁ WJIM UTOTOBOH arrecTalMu no NpeaMeTy.
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I'oCymapCTBEHHBIE DJICKTPOHHBIE CEpBHCHI W ycCiyru. ColHanpHBIC CETH —
OpraHM3anys KOJUIEKTHBHOTO B3aHMOJEHCTBUS M 0OMeHa JaHHBIMU. CETeBOU 3THUKET:
paBUIa IOBENEHWs B KubepmpoctpaHcTBe. IIpobiaeMa MOMNTMHHOCTH IMOTy4eHHOU
nHpopmaruu. OTKpPBITEIE 00PAa30BaATENbHBIE PECYPCHI.

TexHoreHHble W 5SKOHOMHYECKHE YIrpO3bl, CBA3aHHBIE C HCIOJIb30BAHUEM
HH(POPMAIMOHHO-KOMMYHUKAIIMOHHBIX ~ TexHonorud. OOmme mpobiaeMsl  3allUThI
uHbopMaruK M HHPOpManmMoHHOW OesomacHocTH. CpelcTBa 3aIMTHI MHQOpPMAIUH
B KOMIIBIOTEpPAX, KOMIILIOTEPHBIX CETAX M aBTOMATH3HMPOBAHHBLIX HH(POPMAIMOHHBIX
cucremax. IIpaBoBoe obecreuenne HHPOPMAIMOHHON OE30IIaCHOCTH.

IIpenoTBpaIeHHe HECAHKIIMOHHPOBAHHOTO JOCTYMA K TMYHON KOH(HACHIHATbHON
HHGbOPMAIUH, XpaHsIeics Ha IepCOHATPHOM KOMIBIOTEPE, MOOWIBHBIX YCTPOHCTBAX.
BpenoHoCcHOE TIporpaMMHoe 0GeciedeHre ¥ CrocoOsl 60ps0Obl ¢ HUM. AHTHBUPYCHBIE
nporpammbl. OpraHu3anus JTHIHOTO apxuba MH(OpManuu. PesepBHOE KOIHPOBaHHE.
[TaposibHas 3amIUTa APXUBA. ,

IlIndporarne nanHbX. CAMMETpUYHBIC W HecuMMeTpudHble mudpel. Hludpsr
npoctoii 3amensl. [Indp Llesaps. ndp Bmwkenepa. Anroputm mudposanus RSA.

TeopeTuyeckre 0CHOBBLI HH(POPMATHKH

WNudopmariust, TaHHbE W 3HaHMA. VIH(OpPMAIMOHHBIE NPOLECCH! B NPHPOIE,
TEXHHMKE 1 OOIIECTBE.

HenpepeiBHBIE M JUCKPETHbIC BEIHMYMHBI M CHUTHAJIBL HeobxonuMocTh
[UCKPETH3aIUK HHPOPMAIWH, TpeIHa3HAYCHHOH [ XpaHEeH!s, TIEpeIavi 1 00paboTKH
B IIUPPOBBIX CUCTEMAX.

JIBOMUHOE KOAUpOBaHKe. PaBHOMEpPHBIE X HEPAaBHOMEPHBIE KObI. JleKOAUpOBaHHE
COOOIIEHUH, 3aMMCAHHBIX C IOMOINLK HEpaBHOMEPHBIX KomoB. Yciosue PaHo.
[TocTpoeHde  ODHO3HAYHO  JEKOJMPYEMBIX ~ KOJOB €  TIOMOMIBIO  JIEPEBa.
EQvHMIBl M3MEpeHHs KojudecTBa uHGopManuu. AyaBUTHBIA TMOAXOA K OLCHKE
KOJIMYEeCTBa UH(POPMaLUH.

CucTeMBbl CUHCIeHHS. Pa3BepHyTas 3amuch LENbIX U JOPOOHBIX  YHCEI
B MO3WIIMOHHOM cucTeMe cuMcinenus. CBOMCTBAa ITO3MIMOHHOM 3allUCH  YHCIIA:
KOJIMYECTBO IM(pP B 3aIllMCH, IPH3HAK [EIMMOCTH YHUCIa Ha OCHOBAHHE CHCTEMBI
CUHCIIEHHUA. AJTOPUTM TIEpeBOfa IEJOro uHcna U3 P-UYHOW CHCTEMBI CUMCIICHUS
B JECATHYHYI. AITOPUTM MepeBona KOHEUHOW P-W4HOW ApoOu B [IECATHIHYIO.
AJITOPUTM HEPEBOA LENOT0 YKCIa U3 JECATUYHOH CHCTEMBI CUMCICHUS B P-HYHYIO.
[lepeBom KOHEYHOM MECATUUHOH JApobu B P-wanyro. [IBowvHas, BOCbMEpHYIHAA
¥ IIECTHAJUATEPUYHAS CUCTEMBI CUHMCIIEHHUS, CBSI3b MEXNY HUMHU. ApHpMeTHIecKue
oIepaluy B MIO3UIIMOHHBIX CUCTEMAaX CUUCIEHHA. TpoutHas ypasHO6eue HaA CUCmema
cuucnenus. [Jeouuno-oecamuiuHan cucmema CHUCiIeHus.

Konuposanue tekcroB. Koguposka ASCIL Ogno0aiTHbIE KOAUPOBKH. Crangapt
UNICODE. Koauposka UTF-8. Onpenenesne HHPOPMAIMOHHOTO 00beMa TEKCTOBBIX
COOOIICHUMN.

Koznupopanue u306paxennii. Ouerka MHOOPMAIMOHHOTO 00beMa TpapuIecKux
JAHHBIX TPU 3aJaHHbIX Pa3PEIICHNUN U ITyOHHe KOTUPOBaHUs 1(BeTa. L[BETOBBIC MOJIETIH.
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lekTopHOe KomupoBanue. @opmarsl rpadudeckux ¢aitnos. Tpexmepnas rpaduka.
dpakTaibHas rpaduka.

Koguposanue 3Byka. OreHka HHGOPMALHOHHOTO 00beMa 3BYKOBBIX NaHHBIX
IpH 3aIAHHBIX YaCTOTE JUCKPETU3ALMU U Pa3psITHOCTH KOIAUPOBaHHUA.

Anrebpa noruku. IloHsATMe BbICKa3blBaHMA. DBBICKas3pIBaTENbHBIE  (HOPMBI
Tpeaukathl). KBaHTOPHI CYIIECTBOBAHUSA M BCEOOLIHOCTH.

Jlornmyeckue omeparmu. TaOnurpl HCTHHHOCTH. JIorMyeckue BBIPOKCHUS.
Jlornueckue ToXmecTBa. JlOKa3aTENbCTBO JOTHUECKUX TOXIECTB C IOMOIIBIO TAOJIMIL
HCTHHHOCTH. JIorudeckue onepanuy U onepanuy HaJ MHOXXCCTBAMH.

3akoHBI anreOphl JIOTHKH. OKBHBAJCHTHBIE IIPEOOpa3sOBaHUSA  JIOTHYECKHX
BLIpAKEHUI. JIOTHIEeCKUE YPABHEHHUS U CHCTEMBI YPaBHEHUH.

Jlornueckue GYHKIUH. 3aBUCHUMOCTh KOJMYECTBA BO3MOXHBIX JIOTHUECKUX
OYHKIHUH OT KOJHYECTBA apryMeHTOB. [10HBIE CHCTEMBI JIOTHIECKHX (DYHKIIHA.

Kanonuueckue GOpMBbI JIOTHYECKUX BbIpakeHnH. CoBEpIICHHbIE AU3BIOHKTHBHEIC
1 KOHBIOHKTHBHBIE HOpPMallbHBIE (DOPMBI, AIrOPUTMBI HX IOCTPOSHHs IO TaldiuIle
HCTHHHOCTH.

Jlormyeckue dJIeMEHTHI B cocraBe Kommbrotepa. Tpurrep. Cymmarop.
Muoropaspsaabiii - cymmatop. IlocTpoeHne cxeM Ha JIOTMYECKHX — OJIE€MEHTax
MO0 3aJaHHOMY JIOTHYECKOMY BBIP@KEHMIO. 3alMCh JIOTMYCCKOI'O  BBIPAKCHMS
10 JIOTUYECKOU CXEME.

HpeILCTaBJ}eHHe LEJIBIX YUCEN B MaMAITH KoMIlbioTepa. OTpaHUYEHHOCTh Juara3oHa
qpcen HpHM OTPAaHMYEHHH KOJM4YeCTBa pa3panoB. Ilepemonnenne paspsaHOM CETKH.
Be33HaKkoBble M 3HAKOBBIE NAHHBIE. 3HAKOBBEIM OMT. JIBOMUHBIA JOMOJHUTEIBHBINA KO
OTpHIIATENBHBIX YHACEIL.

[To6uTOBBIE JIOTHYECKHE onepalui. JIOTHIeCKUi, apuMETHIECKHI U UK ECKUMA
casury. 1lludposanue ¢ HOMOIIBIO TOOUTOBOH omepanun «uckioyatomee MJIN».

IIpescTaBiieHre BENIECTBEHHBIX YHCENI B IAMATH KOMIbIOTepa. 3Hadalmlas 4acTh
H TOpAmoK uucna. JlMamasoH 3HadeHHH BeNIECTBEHHBIX uucenl. I[IpoGieMsl
XpaHEHUs BEIIECTBEHHBIX YHCEJN, CBA3AHHBIC C OTPaHWYCHHEM KOIMYECTBA Pa3ps/IoB.
BhINOJHEHHE OIeparuii ¢ BENIECTBEHHBIMH YHCIAMH, HAKOIUICHME OIIHOOK
IIPY BEIYUCIICHUSX.

AJITOPUTMBI M IIPOrPpaMMHPOBaHNe

Ompenenedre BO3MOXKHBIX PE3yIbTaToOB pPabOThl MNPOCTEHINHMX AITOPUTMOB
YIIPaBICHUS HCIIOTHUTEIAMM M BEIYMCIUTENbHBIX alrOPUTMOB. Omnpenenenue HCXOOHBIX
JaHHBIX, IPY KOTOPBIX allTOPUTM MOXKET JaTh TPEOYEMBIA Pe3yIIbTaT.

Oranbl  pemieHds 3agad  Ha KoMmbroTepe. MHCTpyMEHTanbHBIE —CPEACTBa:
TPaHCIIATOP, OTIATUUK, MPOPUIMPOBIIMK. KOMIMILIIKS U HHTEPIPETAHA IPOrPaMM.
BupryanbHbie MallIMHEIL.

HurterpupoBanHas  cpega  paspaborku.  Meroabl  OTJIAJKK  TIPOTPaMM.
Vcronb30BaHUE TPAacCUpPOBOYHBIX — Tabmmy. OTnamouyseld  BeiBOA.  llommaroroe
BBITIOJTHEHHE TporpaMMsbl. To4kK ocTaHoBa. IIpocMOTp 3HaYEHHU# [TEPEMEHHBIX.
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Aseik  mporpammupoBanus  (Python, Java, C++, C#). Tumsl JaHHBIX:
[CTTOYMCIIEHHBIC, BEIIECTBCHHBIE, CHUMBOJIbHBIE, JIOTHYecKHe. BerBnenus. CIIOKHBIE
rcioBust. Hukner ¢ ycmoBumem. Ilukibl mo mepeMeHHOH. Bsammo3aMeHseMOCTb
)a3THYHBIX BUAOB IMKIOB. MHBapuanT nukia. CocraBieHne UKIIA ¢ UCIIONb30BAHUEM
japaHee OIIpeeJICHHOIO MHBapHaHTa IIMKIIA.

JokymenTupoBanue nporpamm. Mcmosnb3oBaHHe KOMMeHTapueB. I1loaroToska
DIIMCAHUS IPOTrPaMMBbI U MHCTPYKITMH JIJIS II0JIb30BaTEIs.

ANTOpUTMEL  00pabOTKH HATypaldbHBIX YHCEN, 3allUCAHHBIX B IIO3HITMOHHBIX
CHCTEMAaX CUHMCIIEHMS: pa3OMEHHe 3allUCH YHCIIa Ha OTAENbHBIE MU(DPHI, HAXOXKICHUE
CYMMBI B IPOU3BEACHHS LU (P, HaX0XIEHNE MAKCUMATbHON (MUHAMAIBLHOR) IA(PEL.

HaxoxieHue Bcex IIPOCTBIX YHCET B 331aHHOM [uanasone. IIpeacTaBienue qucia
B B¢ HAbOpa MPOCTHIX COMHOXHTENEH. AJITOPHTM OBICTPOrO BO3BENEHHS B CTENCHD.

O0paboTka JaHHEIX, XpaHAmUXCA B (aimax. TeKCTOBbIe W IBOMYHEBIE (aitb.
®Daiinosele nepemeHnble (haiinossie ykasarenu). Utenne u3 daiina. 3amuce B daiin.

Pasbuenne samadn mHa monsamaun. Ilommporpammer (mporexypbl u byHKIHH).
Pexypens. PexypcusHbie 00bextH! ((bpakraisl). PexypcuBHbIE mponeaypsl U byHKIIHH.
Vcrions30Banue CTeKa /11 OpPraHU3aliK PEKYPCHBHBIX BBI30BOB.

Vcrionb3oBaHue — CTaHAApTHOH  OMONHOTEKHM  A3BIKA  IPOTPAMMHPOBAHHS.
[Tonkmroyenne OMONMMOTEK IOANPOrpaMM CTOPOHHMX IIPOH3BOIHMTENEH. MonynbHbIH
MPHHITUII TOCTPOCHHUS TIPOTPaMM. '

Hucnennbie Meronsl. TouHOe W HPUOIMKEHHOE pelIeHHs 3amaud. UmciaeHHBIE
METOIBl PEIICHUS YPaBHCHWM: METOA Iepebopa, METON ITOJOBHHHOTO JEICHUS.
[TpubmmxeHHOe BHIYMCIEHHE UTHH KPUBBIX. BeIaucienue mnomazeit Guryp ¢ momomsro
YHCIIEHHBIX METOZIOB (METOJ NPAMOYTONLHEKOB, METOJ] Tpamneuwii). [lonck MakcHuMyMa
(MHHEMYMa) QYHKIIUM OIHOH epeMEHHOM METOOM ITOJIOBUHHOTO IeICHHUS.

O6paboTka  CHMBOJBHBIX  JaHHBIX.  BCTpOeHHBle  (GYHKIMHM  s3BIKA
IPOTPaMMMPOBAHHA 111 0OpalOTKM CHUMBOJNBHBIX CTPOK. AJITODHTIMEI 06paGoTKH
CHMBOJIBHBIX CTPOK: ITOZICYET KOJIMYECTBA IIOSBJICHHH CHMBOJIa B CTPOKE, pa3OHeHHe
CTPOKH Ha CJIOBA IO NPOOEIBHBIM CUMBOJIaM, TIOMCK TTOICTPOKH BHYTPH JAHHOH CTPOKH,
3aM€Ha HaW/ICHHOM NOACTPOKY Ha IPYI'YIO CTPOKY. I'eHepalus Beex CoB B HEKOTOPOM
alhaBuTe, YHIOBJIETBOPAIOIIMX 3aJaHHBIM OTrpaHMdYeHHaAM. IIpeobpasoBaHme wHHCIa
B CUMBOJIbHYIO CTPOKY H 00paTHO.

MaccuBel M IIOCTENOBATENBHOCTH  YMCEN.  BrIuucieHWe  00O0OIIEHHBIX
XapaKkTePUCTHK 3JIEMEHTOB MacCHBa WIM YHMCIOBOH IOCIEIOBATENLHOCTH (CYMMEI,
NPOU3BEIEHNUS, CPEAHEr0o apH(OMETHYECKOr0, MHMHUMAIbHOTO ¥ MAaKCHMAILHOTO
SNICMCHTOB, KOIMYECTBA JJIEMCHTOB, YIOBJIETBOPSIOMMX 33JaHHOMY YCIIOBHIO).
JIMHENHBIA IOUCK 33/IaHHOTO 3HAYEHUS B MACCHRE.

CopTupoBka OffHOMEPHOTO MaccuBa. IIpOCTBIE METOABI COPTHPOBKU (METON
My3bIPbKA, METOJ| BEIOOpa, COPTHPOBKA BeTaBKamu). CoprupoBka ciusHueM. bpictpas
COpTHpOBKa MaccuBa (amroputm Quickcort). JIBOMYHBIA MOUCK B OTCOPTHPOBAHHOM
MAacCHBe.
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JIByMepHBIE MaCCHBBI (MaTPHUIIBl). AJITOPUTMEI 00PaOOTKU TBYMEPHBIX MacCHBOB:
[0THEHHE JIByMEPHOTO YKCIIOBOTO MAaCCHBA M0 3aJaHHBIM [IPAaBHJIaM, TOUCK JJIEMEHTa
ABYMEPHOM MAacCHBE, BBIYMCICHHE MaKCUMyMa (MHHMMyMa) M CYMMBI 3JIEMEHTOB
¥MEpHOTO MacCHBa, MePeCTaHOBKa CTPOK H CTOJIOIIOB IBYMEPHOIO MacCcuBa.

HpopMalNOHHbIE TEXHOJIOI MM

TexcToBeIi mpoueccop. PemaktupoBanue u  (opmaruposanue. IIpoBepka

yborpadun u rpammaTuky. CpelcTBa MOMCKA U aBTO3aMEHBI B TEKCTOBOM IIPOLIECCOPE.
croTp3oBaHne cTuiel. CTPYKTYpHUpOBaHHBIE TEKCTOBble MOKYMEHTHL. (CHOCKH,
rrasieHHe. KomlekTuBHas pabora ¢ MokyMeHTaMH. MIHCTpYMEHTHI pEllCH3HpPOBaHUA

TeKCTOBBIX mpomeccopax. O6maunbie cepBHCH. Jlenosas mepenmcka. Pedepar.
Ipasnia LHTHPOBAHWS MCTOYHHKOB H odopmieHHs OuOImMoOrpaguyeckux CChUIOK.
DbopMIeHHEe CITMCKA JIMTEPaTypsL 3HAKOMCTBO C KOMIIBIOTEDPHOM BEPCTKOHM TEKCTa.
[exnHyecKue cpeacTBa BRoa TekcTa. Clelnan3upOBaHHbIC CPEICTBA PEIaKTHPOBAHHA
MaTeMaTHYECKUX TEKCTOB.

Anamu3 gaHHplX. OCHOBHBIC 3a/ayd  aHaluM3a [aHHBIX: I[IPOTrHO3WPOBAHUE,
saccubUKanus, KIAaCTePU3aIy, aHaIu3 OTKIOHEHUH. [locie10BaTeIbHOCTE PEIICHIA
32734 aHAIM34a JaHHBIX: COOp MEePBUYHBIX JAHHBIX, OYMCTKA U OIICHKA Ka4eCTBA IaHHBIX,
B5I00p W/WIKM TIOCTPOSHHE MOJENHU, IPeo0pa3oBaHue JaHHBIX, BU3yalH3alus HAaHHbIX,
WHTEpIpeTanus pe3ynbraToB. IIporpamMmubie  CpecTBa M HMHTCPHET-CEPBHUCEHI
1719 00pabOTKH M HpEeNCTaBIeHUs NaHHBIX. Boiplme naHHBlE. MamuuHOE 00y4eHHeE.
HumennekmyanvHvlti AHAIU3 OAHHDBIX.

AHaM3 NaHHBIX C IIOMOIILI0 3JIEKTPOHHBIX Ta0NHL. BhIuncienne CyMMBI, CPETHETO
apH(METHIECKOTO, HAHOOBIIEro (HaMMEHBILIEr0) 3HAUYEHNs Mana3oHa. Beraucinenne
k03bdUIMeHTa KOpPpENsIMM [BYX psAfoB fAaHHBIX. IlocTpoenme —CTONOYATHIX,
THHEHYATBIX M KPYToBhIX Auarpamm. Iloctpoenue rpadukos Gynkuui. [logbop nuHwuu
TpeH/1a, pelieHe 3a1ad IPOrHO3UPOBAHMI.

YuclieHHOE pellleHHEe YPaBHEHHH ¢ OMOIIBIO Iof6opa napamerpa. OnTHMH3anus
KaK [OMCK HAWJIydIIEro pelIeHds B 3aJaHHBIX ycnoBusax. Llemesas dyHKkius,
orpanudeHus. JIoKanbHble M ITIOOAIBHBIA MHHHMYMBbI LENCBOH (yHKUMH. Pemenue
327124 ONTHMHM3AIMHK C IIOMOIIBI0 3JIEKTPOHHBIX Ta0IHII.

11 KIIACC
TeopeTuuecKkre OCHOBbI HH(POPMATHKH

Teopermdeckue MOAXOABI K OLEHKE KONMYeCTBa HH(OpMaunuu. 3aKoH
atgutuBHOocTH uMHGopManmu. @opmyna Xaprim. HMudopmamus ¥ BEpOSTHOCTS.

®opmyna lllenHoHa.
Anroputmsl cxatus ganubix. AnroputM RLE. Anroputm Xahdmana. Anroput™

LZW. AJITOpUTMBI CXKaTHsl JaHHBIX C IOTEPAMH. Y MEHBIIICHHE TIyOHMHBI KOJUPOBaHUs
nBeta. OcHOBHBIE uzeu anroputmos cxaTtusi JPEG, MP3.
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Ckopoctb nepegadu JTaHHBIX. 3aBUCHUMOCTD BPEMEHHU nepeaadu
T HHQOPMAIMOHHOTO 00BEMa JAHHBIX M XapaKTePHCTHK KAHAIA CBA3H. IIpHUYMHEI
IO3HMKHOBEHMS OIIMOOK IPH Iepenade JaHHBIX. Kombl, O3BOJISIONINE OOHAPYKUBATE
I HCIIPABJIATh OLIMOKHM, BO3HUKAIOIINE MPH Tepeaue JaHHbIX. PaccrosHne X3MMHUHTA.
Loa1MpoBaHHe ¢ IOBTOpeHHeM 6uToB. Koabl XoMMuHra.

Cucrembl. KOMIOHEHTBI CHCTEMBI M MX B3auMmopeicTeue. CucTeMHBIH 3(QeKT.
YnpapieHue Kak HHPOPMAIIMOHHBIN TIporiecc. OGpaTHas CBA3b.

Monemn u wmonemupoBanue. llens Momenuposanms. CoOOTBETCTBHE MOJEH
MOIeTHPYEMOMY OOBEKTY WM IIpOLEecCy, Ield MoAenupoBaHusa. OopManu3amus
IIDHKJIaIHBIX 3a/1a4.

[Ipencrapienne pe3yabTaToB MOIEIUPOBAHUS B BHIC, YIOOHOM IS BOCHPHATHA
4e10BeKOM. I'paduueckoe npeacTaBlieHHe JaHHBIX (CXEMBI, TA0IHUIIbL, rpadHKn).

I'pader. OcHoBHbIE moHATHA. Bujisl rpados. Onucanue rpadoB ¢ OMOIBLIO MATPHIL
CMEKHOCTH, BECOBBIX MATPHII, CIIMCKOB CMEXHOCTHU. Pellienne aropuTMHIECKHX 3a1a4,
CBSI3aHHBIX C aHAIM30M IpadoB (IIOCTPOEHHE ONTUMAJIBHOIO MYTH MEXIY BEPIIMHAMU
rpada, ONpeJeNEHHE KONMYECTBA DA3NMYHBIX MyTed  MEXTY  BepUIMHAMH
ODHEHTHUPOBAaHHOI'O ALIMKINYIECKOTrO rpada).

Hepesbst. bunapnoe pnepeo. JlepeBbst momcka. CrocoObl 00xoma aepesa.
[Ipencrasnenne apupMETUIECKUX BBIPAXKEHUIT B BUJIE AepeBa. JIUCKPETHBIE UTPHI JBYX
HIPOKOB ¢ moiHok uHdopmanueil. [loctpoenue nepesa mepebopa BapuaHTOB, OMUCAHHE
CTpaTerud WUrpel B TaOIMYHOH (opMe. BBIUTPHINIHBIE W IPOMIPHILHBIE MO3HIIHH.
BBIMIPBILIHBIE CTPATETHH.

CpenctBa  HMCKYCCTBEHHOTO HMHTETeKTa. CepBHCHI MAIIMHHOTO —IIEPEBOA
1 pacno3HaBaHUs YCTHOW peud. KoruutusHble cepBHUCH. WneHTUOHUKAIIUA U IIOMCK
H300paXeHUH, pacmosHaBaHue null. CamooOydarommecs cucteMbl. VCKyccTBEHHBIH
HUHTEJUICKT B KOMIIBIOTEPHBIX Hrpax. Mcnonp3oBaHME METOMIOB HMCKYCCTBEHHOI'O
HHTEJUICKTa B O00ydYaromMX cucTeMax. IICIonb30BaHWE METOIOB HCKYCCTBEHHOTO
HHTEIeKTa B pobOororexHuke. IHrepHer Bemeidl. IlepcrieKTHBBI  pa3sBUTHA
KOMITBIOTEPHBIX MHTEIUIEKTYaIbHBIX cucTeM. HelipoHHbIe ceTn.

AJITOPUTMBI M IPOrPAMMHPOBaHHKE

dopmanusanys HOHATHA anropuTMa. MammHa ThlOpUHTa Kak yHHMBEpCallbHAs
Mozens BeraucneHud. Tesuc Yepya—Trropunra.

OreHka CIOXKHOCTH BBIUHCICHHH. BpeMs paboTsl u 06beM HCIIOIb3yeMOi TaMsITH,
HX 3aBHCHMOCTE OT pa3sMepa UCXOIHBIX JaHHBIX. OIeHKa aCUMIITOTHYECKON CIOMKHOCTH
aIrOPUTMOB. AJITOPUTMBI TIONMHOMHMANIBHON CIOXKHOCTU. IlepeGOopHBIE alrOpUTMEL
[IpuMeps! pa3inMYHbIX aITOPUTMOB PEIEHUS OHOH 331241, KOTOPBIE UMEIOT Pa3IUIHYI0
CII0KHOCTb.

ITouck TPOCTHIX YMCEN B 3a[JaHHOM JHala30He C IIOMOIIBI0 aJTOPUTMA «PELIETO

DpaTtocheHay.
MHoropa3spsaHble LeNIble YHCia, 33Ja91 JIHHHOM apu()METHKY.
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CraoBapu (acconMaTHBHBIE MAaCCHBBI, 0TOOpakeHHUs). Xom-tabmuiiel. IlocTpoeHue
IDaBUTHO-4aCTOTHOI'O CJIOBApS JJISl 3aIaHHOTO TEKCTA.

Ctexd. AHanmM3 TPaBUIBHOCTH CKOOOYHOTO  BBHIpaKeHHsS. BbIUnciIeHHe

dHOMETHUECKOT0 BRIPAXKEHHUS, 3alIMCAaHHOI0 B IIOCT(GUKCHOM dopMe.

Ouepenu. Mcnonp3oBaHue 04epead sl BDEMEHHOIO XPAHEHUS TaHHBIX.

Agroputmbel Ha Tpadax. IlocTpoeHHMe MHHUMANIBHOIO OCTOBHOIO JepeBa
BBSIIEHHOTO CBS3HOI'0 HEOPHEHTHPOBaHHOrO rpada. KonuuecTBo pa3inuyuHBIX MyTeu

STV BEPIIHHAMH OPHEHTHPOBAHHOTO allMKINUecKoro rpada. AnroputM JlelKkcTpsl.

[lepeBbsi. Peanuzanus gepeBa ¢ IMOMOIIBIO CCBUIOYHBIX CTPYKTYp. [IBoM4HBIE
©OwunapHble) nepeBbA. llocTpoeHue nepeBa UId 33TaHHOTO  apUPMETHUIECKOTO
seIpaykeHHs. PeKypcuBHBIE anropuTMbl 00xozma nepeBa. Mcmomb3oBaHue creka
i ouepeaH A1 00X0/ma aepeBa.

JluHaMHyeckoe MpOrpaMMHpPOBAHHE KaK METOJ PEHICHUA 334ad C COXPaHEHUEM
NPOMEKYTOYHBIX PE3YyJbTAaTOB. 3aJaud, pEIIacMble C IOMOIIBI0 JUHAMHYECKOIO
NPOrPaMMHPOBAHHMS: BBIYHUCICHUE PEKYPCUBHBIX (QYHKIUH, IOACYET KOJHMYECTBa
B2DHAHTOB, 3a/1a4M ONTHUMHU3ALIHH.

[TonsitTue 00 OOBEKTHO-OPUEHTUPOBAHHOM IporpaMMHUpoBaHUU. OOBEKTHI
i wr1accel. CBOMCTBAa M METOABl OOBEKTOB. OOBEKTHO-OPHEHTHMPOBAHHBIN aHAJIM3.
PazpaboTka mporpaMM Ha  OCHOBE OOBEKTHO-OPUEHTHPOBAHHOIO  MOIXOJA.
I HKanCysIMs,- HacaeJOBaHHe, MOTUMOPHHU3M.

Cpenpl  ObicTpoit  pa3paboTku mporpamm. [IpoexkTupoBanue wuHTepdetica
nop30BaTeNnd. Mcmonmp30BaHME TOTOBHIX YIPABISIEMBIX JJIEMEHTOB JUIsI IOCTPOSHHUSA
nHTepdeiica.

00630p s36IKOB porpammupoBanus. [loHATHE 0 mapagurMax MporpaMMHUAPOBAHUA.

HudopmanuoHHbIe TEXHOIO0T MU

DTambl KOMITBIOTEPHO-MATEMAaTHIECKOI'0 MOJICTUPOBAHUSA: IIOCTAaHOBKA 3ajayH,
pa3paboTka MOJAENH, TECTUPOBAHWE MOZIENH, KOMIIBIOTEPHBIM 3KCIEPUMEHT, AHAIHU3
pe3yJIbTaTOB MOJIETUPOBAHHS.

JIMCKpeTH3alys Py MaTeMaTHISCKOM MOJIEITMPOBAaHUN HEIPEPHIBHBIX ITPOIIECCOB.
MoaenupoBaHue JIBHOKEHUS. MopenupoBaHue OMOJIOTHYECKUX CHCTEM.
MaTeMaTHYeCKUE MOJIENH B YKOHOMHUKE. BRIUUCITUTENbHBIE SKCTIEPUMEHTHI C MOJICTISIMHU.

OOpaboTka pe3yabTaTOB dKCIIEpUMEHTa. MeTo/l HauMeHbIINX KBaaparoB. OleHKa
YHCJOBBIX IMApaMeTPOB MOJIENUPYEMBIX OOBEKTOB M TMpolLeccoB. BoccTaHOBIeHHE
3aBHCHMOCTEH MO Pe3yNbTaTaM 3KCIIEPUMEHTA.

BeposaTHOCTHBIE MOJIENH. MeTtonp! MonTte-Kapo. MMmuTanuonHoe
voaenupoBanue. CHCTEMBI MacCOBOT'O 0OCTYKMBAHMS.

Tabnmuunsie (pensuoHHble) 0a3bl JaHHBIX. TabmuIla — MpeICTaBICHHUE CBEICHHMA
00 omHOTHIHBIX oObekTax. Ilome, 3ammces. Kimrou Tabmmupl. Pabora ¢ rorosoit 0a3zoii
JaHHBIX. 3aIojiHeHHWe O0a3bl JaHHBIX. lloMck, copTHpoBKa U (UIBTpaLMs JaHHBIX.
3ampockl Ha BBIOOPKY MJaHHBIX. 3alpochkl C IapaMeTpaMu. BrluuciaseMble IO
B 3aIIPOCaX.
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Muororabnu4nbsle 6a3bl JaHHBIX. THIBI CBS3€H MEXIy TaONUIAMUA. BHENTHUi
t1zo4. [lesiocTHOCTD 6a3bl MaHHBIX. 3aIIPOCHl K MHOTOTAOIMYHBIM 0a3aM JaHHBIX.

Huteprner-npunoxenus. Ilonsarue o cepBepHOH M KIMEHTCKOM YacTAX caifTa.
[eXHOIOTHA (KIIMEHT — CepBEPY», €€ TIOCTOMHCTBA U HemocTarku. OcHOBHI s1361ka HTML
‘& xackaaHbIx Tabmun cruier (CSS). Cuenapuu Ha si3pike JavaScript. @opmel Ha Be6-
ETpaHHILE.

PasMmenienue BeO-calToB. Y ciayra XocTHHTa. 3arpy3ka haiioB Ha CaiiT.

BBon un300paKeHMH € MWCIIONB30BAHMEM Ppa3IMYHBIX IHU(POBBIX YCTPONCTB
{udpoBBIX  (OTOANITIApaTOB M MHKPOCKOIIOB, BHACOKaMep, CKaHEPOB M IPYIHMX
verpoiicts). I'padmueckuit penmakrop. Paspemenme. Kampuposanue. Hcmpasienue
1epcnekTUBLL. ['ucrorpamma. Koppekuus ypoBHel, koppekius 1eta. O6ecBedynBaHue
LBSTHBIX H300pakeHul. Peryms. Pabota ¢ obmactaMu. OUIbTPEL

Muorocnonsele  uzobpaxenus. TekcroBeie cnou. Macka cimod. KaHanibl
Coxpanenue BwlI€NeHHOM oOnactu. [loaroroBka wiuTrOCTpanmMii Uit BeO-CaiTOB.
A HHMHPOBaHHbBIE U300PAXKCHHUS.

Bekrtopnas rpaduka. IlpumutuBel.  V3MeHeHue  mOpsAgKka  3JIEMEHTOB.

SIDaBHUBAHUE, pacnpeneiacHue. I'pymmuposka. Kpussle. @opMmarsl BEKTOPHBIX
piCVHKOB. MCroap30Banne KOHTYpoB. BekTopu3anus pacTpoBBIX U300paKeHUiA.

[IpyHIMIIBI IIOCTPOEHUA M PENaKTUPOBAHUSA TPEXMEpPHBIX Mogened. CeToyHble
vo1ed. Marepuaisl. MojenupoBaHye HCTOUHUKOB OocBeeHrs. KaMepul. A iuTuBHbIE
Texzoaoru (3D-npunrtepsl). [loHsATHE 0 BUPTYalbHON pEalbHOCTH M IOMOJHEHHOMH

DA THHOCTH.
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ILTAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITIPOT PAMMUBI
IT1O HTH®OPMATHUKE HA YPOBHE CPEIHETO OBIIET'O OBPA3OBAHUSI

THYHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIE PE3yNBTATHI OTPAXKAIOT TOTOBHOCTH M CIOCOOHOCTh OGYUAOIIMXCS
DYKOBOICTBOBAaTbCs  C(OPMHPOBAHHONH  BHYTPEHHEW  IO3MIMEH  JHYHOCTH,
CHCTEMOHM  [[CHHOCTHBIX ~ OPHMEHTAallWH, IO3UTUBHBIX BHYTPEHHHX YOCKICHHIA,
COOTBETCTBYIONIMX  TPaJULIHOHHBIM IEHHOCTSIM  POCCHICKOTO ob1ecTBa,
PaCIIMPEHHE JKU3HCHHOTO ONBITAa U ONBITA AESTENbHOCTH B IPOIECCE peaH3alfii
CDSICTBAaMH  y4eOHOro mpeAMeTa OCHOBHBIX HANPABICHHH  BOCIHTATEIbHOI
129TeIbHOCTH. '

1) rpakIaHCKOr0 BOCTIMTAHMS

OCO3HAaHME CBOMX KOHCTHUTYIIMOHHBIX IIDaB U OOS3aHHOCTEH, YBa)KEHHE 3aKOHA
i TIPaBOIOPA/IKA, COOJIONEHHE OCHOBONONATAIONINX HOPM HH(MOPMAIMOHHOTrO [paBa
1 HH()OPMAI[MOHHOM 0€30IIaCHOCTH;

FOTOBHOCTh ~ IIPOTUBOCTOATH  HKJEONOTMHM  OKCTPEMH3Ma,  HAlMOHAIHM3MAa,
xceHODOOMH,  [MCKPUMHMHAIMHM 110  COLMAIBHBIM, DEIUTHO3HBIM,  PACOBBIM,

2) NaTPUHOTHYECCKOI'O BOCIIUTAHNA ;

LHCHHOCTHOC OTHOIICHUE K UCTOPHYCCKOMY HACIEIUIO, IOCTHXXKeHHIM Poccum
HAYKC, HCKYCCTBC, TCXHOJIOTHAX, IMOHHMAaHUE 3HaYCHUI I/IH(I)OpMaTI/IKI/I KaK HayKH
AH3HHU COBPEMEHHOTO O6IJ.I€CTBa;

to

[§5]

3) 1yXOBHO-HPAaBCTBEHHOr 0 BOCIIMTAHMA:
c(OpMHUPOBAaHHOCTH HPABCTBEHHOTO CO3HAHMS, STHIECKOTO ITOBEICHHUS;
CIIOCOOHOCTH ~ OLIGHHBATH CHTYAal[MI0 M IIPUHHUMATh OCO3HAHHEIE pelIeHuH,
ODHCHTHPYACh HAa MOPAJIbHO-HPaBCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHCIIE B CETH
IuTeprer;

4) 3cTeTH4Y€eCKOro BOCIIUTAHMSA

SCTCTHYCCKOC OTHOILICHUE K MUY, BKIIIOYas 3CTCTUKY HAYYHOI'O U TEXHUYECKOIO
TBOpYCCTBa,

CIIOCOOHOCTE BOCIIPUHUMAThL Pa3jIMYHBIE BHUIEI HCKYCCTBAa, B TOM YHCIIE
OCHOBAHHOTI'O Ha MCIIOJIBb30BAHUHU I/IH(l)OpMaI_II/IOHHBIX T€XHOJIOI’PII>1;

S) GHU3HYeCcKOro BOCIIHTAHUSA:

C(OpMHPOBAaHHOCTh 3[J0POBOr0 M 0E€30MACHOr0 06pa3a KH3HH, OTBETCTBEHHOTO
OTHOWICHWS K CBOEMY 3[0POBBIO, B TOM YHCIIE 3a CYET COOJIOAEHHSA TpeGOBaHHIA
0S30IaCHOM  OKCIUIyaTallUd CPEACTB HMH(MOPMAIMOHHBIX | KOMMYHHKAITHOHHBIX
TEeXHOJIOTHH;
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6) TPYXOBOr0 BOCIIMTAHMS :

TOTOBHOCTh K AaKTHBHOW JICATCIBHOCTH TEXHOIOIMYECKOW M COIHMAIbHOMN
HaMpPaBJI€HHOCTH, CIIOCOOHOCTh WHHUIIMHPOBATh, IUIAHMPOBATE M  CAMOCTOSTENHHO
BBINOIHSATD TAKYIO AEATEIHHOCTE;

uHTEpeC K  chepaM  mpodeCCHOHANLHOM — NEATEIBHOCTH,  CBI3AHHBIM
¢ uHGOPMATHUKOH, IIPOIPAMMHUPOBAHHEM ¥ HMHPOPMALUMOHHBIMU TEXHOJIOTHSIMH,
OCHOBaHHBIMH Ha MJOCTIDKEHHMAX HAyKd HH(DOPMATHKM H HAYYHO-TEXHHYECKOTO
mporpecca, yMEHHME COBEpIIaTh  OCO3HAHHBIM  BBIOOp Oymymiel  mpodeccun
H PEAIM30BLIBATh COOCTBEHHBIE JKM3HEHHEIE [IJIaHbL;

TOTOBHOCTh U CIIOCOOHOCTH K 0OPa30BaHUIO M CaMOOOPA30BaHUIO HA MIPOTSKEHUN
3CeH JKHU3HHU,

7) 3KOJIOTHYEeCKOI'0 BOCITIMTAHUA:
OCO3HaHHE IJI00aJILHOr0 XapaKTepa 3KOJIOIrH4IECKUX np06neM Hu H}/TCI;'I UX pCIICHMA,
3 TOM 49HCJIC C YYCTOM BO3MOXXHOCT e I/IH(i)OpMaHI/IOHHO-KOMMYHI/IKaHI/IOHHBIX TCXHOJIOT Hﬁ;

8) HEeHHOCTH HAYYHOT0 TO3HAHMS:

c(hOPMHUPOBaHHOCTE MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
Da3BUTHUA HAYKH, JOCTIXKCHMAM HAY4YHO-TEXHHUYECKOTO Iporpecca M OOILIECTBEHHOU
TDaKTUKHM, 32 CYET MOHMMAHUSA POJIM MHPOPMAIMOHHBIX PECYPCOB, HH()OPMALMOHHBIX
TPOLECCOB ¥ YH(POPMAIIMOHHBIX T€XHONOTHH B YCIOBHAX HU(MPOBON TpaHchopMaIuu
WHOTUX C(ep KU3HU COBPEMEHHOI0 O0IIECTBA;

OCO3HaHME UEHHOCTH HAayYHOM [EATENPHOCTH, TOTOBHOCTH OCYIIECTBIIATE
TDOCKTHYIO M UCCTICJIOBATENLCKYIO NEATEIbHOCT HHANBHUIYAJIBHO H B IPYIIIIE.

B mpouecce IMOCTHKEHMA JIMYHOCTHBIX PE3YIbTATOB OCBOEHHS MHPOrPaMMEI
70 HHPOPMATHKE y OOYYAIOIIMXCS COBEPLICHCTBYETCS 3MOLMOHANBHBINA HHTEIIIEKT,
IDPEANOJIararnui cpopMUPOBAHHOCTE:

CaMOpPETYIMPOBaHMA, BKIIOYAIOIIETO CaMOKOHTPOJIb, YMEHHE IIPHHHMATh
JTBETCTBEHHOCTB 3a CBOE ITOBEAECHUE, CIIOCOOHOCTD adalTHPOBATHCS K 3MOIIMOHAIBHBIM
3MEHEHMSAM U MPOSABJIATE THOKOCTB, OBITH OTKPBITBIM HOBOMY;

BHYTPEHHEH MOTHBAlLMU, BKJIIOYAMONIEH CTpeMIICHME K IOCTIDKEHUIO IEH

VCIEXy, ONTHMH3M, HHHUIHMATHUBHOCTh, YMEHHUE JCHCTBOBATb, HCXOII M3 CBOUX
203MOKHOCTEH;

SMITaTUH, BKIIIOYAIOMIEH CIIOCOOHOCTh IOHMMATh SMOIIMOHAILHOE COCTOSHUE
IDVTHX, YYMTHIBATE €r0 IPH OCYHIECTBICHHM KOMMYHHMKALMHM, CIIOCOOHOCTH
¥ COYYBCTBHIO U CONIEPEKHBAHUIO;

COLIMANBHBIX HABBIKOB, BKIIYAIOLUIMX CIIOCOOHOCTH BBICTPAaWBATh OTHOIIECHH
 IDITHMH JIIOZIbMH, 3a00THTHCS, IPOSABIATH HHTEPEC U pa3periaTh KOH(PIMKTEL.

METAINPEAMETHBIE PE3YJIBTATHI

B pesynpTaTe u3y4yeHus MH(GOPMATUKH HA YPOBHE CPEJHETO OOIIEro o6pa3oBaHus
sovgaromerocss OyayT copMMpOBaHEI METaNpeIMETHBIE Pe3yIbTaThl, OTPaKEHHbIE
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® VEHBSDCATbHBIX y4EOHBIX JEHCTBHAX, & HMEHHO — [O3HABATENLHEIE YHHBEPCAIbHBIE
RIS ICHCTBHS, KOMMYHMKATHBHBIE —YHMBEPCANbHBIE YyYeOHBIE JEiCTBHS,
DT TIETHBHBIC YHUBEPCAIbHEIE y4eOHBIE EHCTBHUS, COBMECTHAS AEITEIHHOCT.

[To3HaBaTebHbIC YHUBEPCAIbHbIE yUeOHbIe qeficTBUS
bazoBble TorHyeckue NelCTBHA:
C2MOCTOSTEIPHO (POPMYIMPOBATH U aKTYaJIU3UPOBATH pobIeMy, paccMaTpUBaTh
= BCeCTOPOHHE;
¥CTaHAaBIMBATh CYIICCTBCHHBIM MPU3HAK WM OCHOBAaHWS MJI1 CpaBHEHWS,
s T2CCHOHKALUWN U 00001LEe NS
OHPEIRLITE LM AEATENBHOCTH, 33/1aBaTh IIAPAMETPBI U KPUTEPHH HX JOCTHXKCHHUS;
SBISB/IITH 3aKOHOMEPHOCTH U IPOTHBOPEUHMS B PACCMATPHBAEMEIX SBICHHSX;
oaspa6aTmBaTb IUIaH  PeIeHHS HpO6HeMbI C YYETOM aHalH3a HUMEIOMIUXCA

BHOCHTL KOPPEKTHBBHI B ILGHTCHLHOCTL, OLIEHUBATh COOTBETCTBHUE PE3YJILTATOB
JS1EM. OLUCHUBATH PUCKH IOCIEACTBU ESITENBHOCTY;
XOOpAHHHUPOBATE W BBINONHATE PabOTy B YCIOBHSAX PEalbHOIO, BHPTYAIBHOIO
# ¥0MOHHHUPOBAHHOTO B3aUMO/IEHCTBYSL,
P3a3BHBATh KPCATUBHOE MBIIUICHHE TIPU PELIEHUH KU3HEHHBIX IIPOOIIEM.

bazoBble HecIeA0BATEIbCKHIE Il CTBUA:

BIIaNCTh HABBIKAMH Y4eOHO-MCCIENOBATENECKON M IPOEKTHOH [EsATeNbHOCTH,
=2BBIKaMH paspelleHus npo0iaeM, ClTOCOOHOCTHIO U TOTOBHOCTBIO K CaMOCTOATEIEHOM Y
TUHCKY METOZOB PEINEHMsA NPAKTHYCCKHUX 3a7ad, IPUMEHEHHIO Pa3IMYHBIX METOIOB
TO3HAHHS;

OCYHIECTB/IATE Pa3IMYHBIE BUIIBI IESATEIBHOCTH 110 IIOIYYSHUIO HOBOT'O 3HAHUS, €TI0
TOM 9HCJTIE IIPH CO3JaHUU YYEOHBIX U COLIMATBHEIX [IPOEKTOB;

Ij}OpMI/IpOBaTB HayqHBI THUII MBINUIEHMS, BIAJETh HAYYHOH TEPMHHOJIOTHEIL,
S THOYCBBIMH MOHATHAMHU U METOJAMU,
CTaBHTH U (bopMyanOBaTb COOCTBEHHBIE 33/1a4H B 00pa30BaTeIbHON A TENBHOCTH

(83

321aBaTh IAPaMETPHI U KpHTepHH pelieHus;
2HAIM3UPOBATE NONYYEHHBIE B XOJE PELICHMS 3aJaud Pe3yNbTaThl, KPUTHUECKH
JLSHHBATh MX JOCTOBEPHOCTb, IIPOTHO3MPOBATH H3MEHEHUE B HOBBIX YCIOBHUSX,
JaBaTh OLICHKY HOBBIM CHTYaIlUsIM, OLIEHHBATh IIPHOOPETEHHBIH OIIBIT;
OCYIIECTBIIATE LIECHAIPABICHHBIN IIOMCK IIEPEHOCA CPEACTB U CIIOCOOOB IeiCTBUSL
TpOMECCHOHANIBHYIO CPENY;
VMETh nepeHochb SHAHUS B IIO3HABATETbHYI0 M MPAKTUYECKYI0 001acTU

(F3)
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YMETh HHTErPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00J1aCTeil;
BBIJIBUTaTh HOBBIE MIEH, IIPEIaraTh OPUTMHAIBHBIC TIOAXOABI M PEIICHHUS, CTABUTH
TpOOJIEMBI U 33/1a4H, JOIIYCKAIOIINE AlbTePHATUBHEIE PELIEHHUS.

Padora ¢ unopmanmeii:

BJIaZICTh HAaBBIKAMH IIOTy4eHUs HHGOPMAIMH M3 HCTOYHHKOB Ppa3HbIX THUIIOB,
C2MOCTOATENIBHO OCYIIECTBIATh IIOMCK, aHAIU3, CUCTEMATHU3alUI0 U HHTEPIPETAIIHIO
#H(QOpMAaIUH pa3IM4YHbIX BUIOB U (GOPM IIPEICTaBICHHUS;

co37aBarh TEKCTH B Pa3IM4YHBIX (popMaTax ¢ YU4€TOM Ha3zHAueHUS WHPOpMAI[HH
i LIeJIEBOM ayIMTOPHH, BBIOMpas ONTHMAIBHYIO HOPMY IPEICTABIICHHS U BU3YaIN3aLlUH;

OLIEHHWBATb JOCTOBEPHOCTH, JIETUTUMHOCTh HMHGOPMAIMHM, €€ COOTBETCTBHE
[IDAaBOBBIM M MOPAIbHO-3THYECKUM HOPMaM;

HCIIOJIB30BaTh CPEACTBA MH(MOPMAIIMOHHBIX M KOMMYHHUKAI[HOHHBIX TEXHOJIOTUI
pELIEHUH KOTHUTHUBHBIX, KOMMYHUKAaTUBHBIX W OpraHH3al[MOHHBIX 33134
: cobmoneHneM TpeOOBaHWH OSPrOHOMHKH, TEXHHKH O€30IIaCHOCTH, T'HTHEHBI,
DSCYpCOCOEpEXKEHNs, IIPAaBOBBIX M O3THYECKHX HOPM, HOPM HH()OPMAIMOHHOM
2230I1aCHOCTH;

BIaJIETh HAaBBIKAMH PAaCIO3HABaHUsA WU 3alIUTHl UHPOpPMAIH, WHDOPMAIIMOHHOM
7230M1aCHOCTH JIMYHOCTH.

(¥}

KoMMyHHMKaTHBHbIE YHUBepcaJdbHbIe YUeOHbIE IeHCTBUSA
Oomenwe:

OCYILIECTBIIATh KOMMYHHKAIIUHU BO BCeX cepax KU3HH;

pacmosHaBaTh  HeBepOalbHBIE CpeAcTBa  OONICHHS, IIOHHMMATh 3HAYEHHE
ZOUHAJIBHBIX 3HAKOB, PACIIO3HABATh IIPEIIIOCHUTKA KOH(MIUKTHBIX CUTYallud M CMAT4aTh
<OH(QIIUKTHL,

BJIaJIETh pa3IuYHBIMUA crioco6aMu obmieHus 17} B3aMMOJIEHCTBU,
2DT'YMEHTHPOBAHHO BECTH AHAJIOT, YMETh CMAT4aTh KOH(IUKTHBIC CHTYAIlHH,

pasBEPHYTO M JIOTHYHO H3J1araTh CBOK TOUKY 3pEHHS C HCTIOIB30BaHHUEM S3BIKOBBIX
CDEICTB.

CoBMecTHA JeATEILHOCTD:

[IOHMMATh U UCII0JIb30BATh [IPEUMYILECTBA KOMaHAHOW U UHAUBUIYAIbHON paOOTHI,

BbI6I/IpaTB TCMaTI/IKy U MCTOAbI COBMECTHBIX ILGI\/‘ICTBI/II\;I C y‘IGTOM 06HII/IX HHTepeCOB
17 BO3MOXKHOCTEH KaXXI0ro 4JCcHa KOJJICKTHUBA,

HpI/IHI/IMaTB oelin COBMECTHOM ACATCIIBHOCTH, OpFaHI/ISOBI)IBaTB 51 KOOpILI/IHI/IPOBaTB
TI2CTBUA 110 UX JOCTHIXKCHHUIO. COCTABJIATEH ITJIaH I[GﬁCTBPIfI, pacnpeﬂenﬂTB POJIH C Y4€TOM
\HSHHH YYaCTHHKOB, 00CYKJIaTh Pe3yNIbTaThl COBMECTHOM paOOThI,

OL€CHHUBATh KA4YECTBO CBOCIO BKJIaJa U KaXIAOrO y‘:IaCTHI/IKa KOMAHJIbI B O6H1Hﬁ
De3VIIBTAT 10 pa3paboTaHHBIM KPUTEPHUSIM;

npeajiaraTb HOBBIC ITPOCKTHI, OIICHHUBATH uacu C IMO3UITHN HOBHU3HBI,
Z?‘EZTHH&J’IBHOCTI/I, HpaKTH‘ICCKOﬁ 3HAYMMOCTH,
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OCYHICCTBIIATD IMO3UTHBHOC CTPATETUYCCKOC IMOBECACHHEC B PA3JIMYHBIX CUTyallusiaX,
[IPOABJEITE TBOPUYECTBO H B006pa)KeHI/Ie, OBITH WHHUIHAaTHUBHBIM.

Pery/IiITUBHBIC YHUBepcAJIbHbIE YUeOHbIE TeHCTBHS
Camoopranuzanusi:

CaMOCTOSITCJIPHO ~ OCYILECTBJIAThL IIO3HABATEJbHYIO JICATCIbHOCTH, BBLIABIATH
IpOOJIEMBI, CTaBUTh M (OPMYIHpPOBaTH COOCTBEHHBIE 3aJayd B 0Opa30BaTEIbHOMN
1eSTENBHOCTU Y )KU3HEHHBIX CUTYAIIHIX;

CaMOCTOSITEIBHO COCTAaBJIATH IUIAH PEIIECHUS IPOOJEMBI C YIE€TOM HMEIONIMXCS
DECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEATOYTEHHIA;

JaBaTh OLICHKY HOBBIM CUTYaIlHsIM;

pacIIMpATh PAMKH y4€0HOT0 IIpeIMETa Ha OCHOBE JIMYHBIX MIPEAII0YTEHHH;

leNnaTh OCO3HAHHBIM BHIOOP, apryMEHTHpPOBaTh €ro, OpaTh OTBETCTBEHHOCTH
32 DEILEHHE;

OLIEHUBATh NTPUOOPETEHHBIH OIIBIT;

CII0COOCTBOBATh (POPMMPOBAHUIO M NPOABICHUIO IMMPOKOM IPYIAMIMH B PasHBIX
2071aCTAX 3HAHUM, IOCTOSHHO TIIOBBIMIATH CBOH OOpPA30BATENBHBIA W KyIIBTYPHBIH
VDOBEHb.

CaMOKOHTPOIb:

JaBaTh OIICHKY HOBBIM CHTyallUsIM, BHOCHUTh KOPPEKTHBBI B JI€ITEILHOCTD,
J1ISHMBATh COOTBETCTBUE PE3YJIHTATOB 11EIISIM;

BIIAJICTh HaBBIKAMM ITO3HABATENBHOM PEe(IEKCHHM KaK OCO3HAHMS COBEPIIAEMBIX
J2HCTBUHM U MBICIIUTENBHBIX IIPOLIECCOB, UX PE3YIbTaTOB M OCHOBAHMUM, HCIIOIB30BAThH
TpHEMBI PeQIEKCHH UL OLIEHKH CUTYAIMHU, BEIOOpa BEPHOIO PEIICHHS;

OLICHUBATh PUCKHM M CBOEBPEMEHHO IIPUHUMATH PEUIEHHUS 110 UX CHUKEHHIO;

IPUHUMATh MOTHBBI K apI'yMEHTBI APYIUX IIPHU aHAIU3€ PE3YJIbTAaTOB JEATEILHOCTH.

[IpuHsATHA ceOA U APYrHX:
IIPUHUMATH ce0s1, TOHUMas CBOH HEAOCTATKH U JOCTOMHCTBA,
IPHHUMATh MOTHBBI M apT'yMEHTHI APYTHX [IPU aHAIHU3€E Pe3yIbTATOB A€ITENLHOCTH;
IIPU3HABATh CBOE IIPABO U IIPaBO APYTHX Ha OIIUOKY;
Pa3BUBAaTh CIIOCOOHOCTH IIOHUMATh MHP C MO3UIIUHU JPYroro 4eI0BeKa.

[MPEIMETHBLIE PE3YJIbTATBI

B mpouecce usydenusa kypca MHGOpMaTHKH yriyOiaeHHOTO ypoBHs B 10 kiaacce
20 VHaOIIUMUCS OYIyT JOCTUTHYTHI CIEAYIONIHE IPeIMETHbIE PE3YILTATHL:

BIaJIeHHE MPEACTABICHUAMH O POIIH HH(OPMAIMHU U CBA3aHHBIX C HEM HPOIECCOB
= TDHPOJE, TEXHUKE U OOIIECTBE, MOHATHAMHU «HHGOpPMAlUTy, «HH(OOPMAIMOHHBIHI
TDOLRCC»,  «CHCTEMa»,  «KOMIIOHEHTBI ~ CHCTEMBI»,  «CHCTEMHBIA  3ddexTy,

%= DODMALIMOHHAs CUCTEMAY, «CHCTEMa YIIPaBICHHY,

BTa/IeHHe METOaMH ITOMCKa HH(pOpManuu B ceTd VIHTEepHET, yMeHHEe KPUTHYECKH

JI2H1BaTh MH(OPMALIUIO, ITOyYeHHYIO U3 ceTh VIHTepHET;
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YMEHHE XapaKTepU30BaTh OONbINKE JaHHBIE, IPUBOAUTE IPUMEPHI HCTOYHHKOB HX
TOIVYEHHMS M HAIPABIICHUS HCIOJIB30BAHIS, YMEHHME KIACCH(QHUIMPOBATh OCHOBHBIE
“27a4Yd aHANM3a JAHHBIX (TIPOTHO3UPOBAaHUE, KIACCU(UKALMS, KIaCTepU3alys, aHaIIn3
"T37IOHEHHMH), IOHUMATh II0CIIEN0BATEIFHOCTh PENICHNS 3aa4d aHajIu3a JaHHBIX: cOOp
T2DBUYHBIX JAHHBIX, OYMCTKA U OICHKA KauecTBa JaHHBIX, BHIOOp M/MJIM IOCTPOCHHUE
wolend, MpeoOpa3oBaHME JIaHHBIX, BU3YalW3allMsd JAaHHBIX, HMHTEPIPETaIHs]
DS3VIHTATOB,;

[IOHMMAaHHWE OCHOBHBIX IIPHHIHUIOB yCcTpolcTBa H©  (YyHKIHMOHMPOBAHMSA
~O3DEMEHHBIX CTAllMOHAPHBIX M MOOWJIBHBIX KOMIIBIOTEPOB, TEHICHUHUH pa3sBUTHS
¥ OMITBIOTEPHBIX TEXHOJIOTUH;

BJIaZIcHME HaBBIKAMH PabOTHI C ONEPAIMOHHBIMY CUCTEMaMHU, OCHOBHBIMH BHUIaMU
TDOTPAaMMHOIO  OOecriedeHus JUli  pelleHHs Y4eOHBIX 3a7ad 110 BBIOPaHHON
STeLHATU3AIMHY,

HaJIM4He IPEJCTABICHUH O KOMIIBIOTEPHBIX CETSAX U UX POJIM B COBPEMEHHOM MHUDPE,

5230BBIX IPHUHIMIIAX OPraHU3allMd W (YHKIMOHMPOBAHMSA KOMIIBIOTEPHBIX CETCH,
°7 0OIIUX NPHMHIUIIAX Pa3spaboTK U PYHKIHOHHUPOBAHHS HHTEPHET-IIPHIIOKEHUN,;

[TOHMMaHHe yrpo3 HHGOPMALMOHHOW O€3011aCHOCTH, HCIOIb30BAHHE METOOB

CDEICTB IIPOTHBOJEHCTBHS JTHUM yrpo3aM, COOMIOJeHHe Mep 0e30macHOCTH,
“TeIOTBpANIAONIMX  HE3aKOHHOE  PaclpoCTpaHEHHME  MEPCOHAIbHBIX  JaHHBIX,
coomoleHde  TpeOOBAaHMM —TEXHMKM —0€30MacHOCTM M TWTHMEHBI IIpu  pabore
o TOMIIBIOTEpAMHM W JIPYTUMH KOMIIOHEHTaMH LU(QPOBOrO OKPY)KEHUs, IMOHMMaHHE
~T2B0BBIX OCHOB HCIOJB30BaHHS KOMIBIOTEPHBIX IPOrpaMM, 0a3 JaHHBIX U PabOThI
= ceTH IHTEpHET;

[OHMMAaHHE OCHOBHBIX IIPUHIMIIOB  JUCKPETU3allMU  pasMYHBIX  BHIOB
#=50pMalvd, YMEHHE OIpeaesaTh HHPOPMAIUOHHBIH 005EeM TEKCTOBBIX, TpaQUIECKUX

33VKOBBIX JAHHBIX TIPU 33JaHHBIX ITapaMeTpax OUCKPETH3allMM, yMEHHE OIpeaeiiTh
STEIHIOI0 CKOPOCTH Tlepeladyd aHHBIX, OLCHMBATh M3MEHEHHE BPEMEHH IIepelavu
Tou 3MEHEHHH WHGOPMAIIMOHHOTO 00beMa TaHHBIX M XapaKTEPUCTHK KaHajia CBs3H,

VMeHHe HCITONIb30BaTh TP PEIICHUH 3a/1a4 CBOKMCTBA IO3UIIMOHHOM 3aIIUCH YHCEI,
27T0DHTMA [TOCTPOCHUS 3aIKCH YHCIA B IIO3UIIMOHHON CHCTEME CUMCIICHHS C 3aJaHHBIM
“CHOBAHHEM M MOCTPOSHMSI YMCIIA II0 CTPOKE, COIEpKalllel 3amuch 3TOr0 YHCa
TOSHIIMOHHOM CHCTEME CUMCICHMS C 3aJaHHBIM OCHOBAaHMEM, YMEHHUE BBIIOIHATH
zosDMETHYECKHE OIIEPAIliH B TO3UIIMOHHBIX CHCTEMAX CUHCIICHHS,

\\MEHHE BHIMOJIHATH MPe0OPa3OBaHMUs JIOTHYECKHX BBIPAKEHUH, HCIIONb3YS 3aKOHBI
27720Dsl  JIOTMKM, YMEHHE CTPOMTH JIOTHYECKOE BBIPAKEHHE B JU3BIOHKTHBHOM

COHBIOHKTHBHOM HOpMalbHBIX (opMax MO 3aJaHHOM TaOiWIEe MCTUHHOCTH,

[F2]

=2 70 HbIe JIOTHYECKUE YPaBHEHHS U CUCTEMbl YPaBHEHMM;
moHKIMaHie 0a30BbIX aITOPUTMOB 00paOOTKY YMCIIOBOM U TEKCTOBOM MHGOPMALUU
wemwCs 2HCell B [IO3UIMOHHOM CHCTEME CUMCIICHHUS, HAaXOXKACHUE BCEX MPOCTHIX YUCEI
s w2 T2=HOM JHana3oHe, 00paboTka MHOTOPa3psAIHBIX LIEBIX YHCEIl, AHATIM3 CUMBOJIBHBIX
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CTPOX H Tﬁ\TII‘{) AJITOPUTMOB IIOHUCKAa U COPTHPOBKHU, YMEHHUE OIIPCACIIATh CIOXKHOCTh

#iv=2SMBIX B Kypce 0a30BBIX aITOPUTMOB (CYMMHMPOBAHHME JJIEMEHTOB MAacCCHUBA,
CODTEDOBKAZ MAacCHBA, MEepeOOpHBIE aNTOPUTMBI, JABOWYHBLIM TOUCK) U TMPHBOIUTH
ToEMEDS] HECKOIBKUX aJITOPUTMOB Pa3HOM CIOKHOCTH I PELICHUS OAHOU 3aa4H;

27271eHHe YHUBEPCAIbHBIM SI3bIKOM IIPOrpaMMUpOBaHus BeICOKOro ypoBHs (Python,
Jzva. C—. C%), npencrtaBieHUsIMHU O 0a30BBIX THNAX JAHHBIX U CTPYKTYpax AAHHBIX,
; ¢ HCI0.1b30BaTh OCHOBHBIE YIPABILIIONINE KOHCTPYKIUHA, YMEHUE OCYILIECTBIIATH
2=2T13 TPEITIOKEHHOM TpOrpaMMBbl: OMPEAETSATh pPe3yibTaThl padOTHI MPOTPAMMBI
T 32aJaHHBIX HMCXOJOHBIX JaHHBIX, ONPEACIATh, IIPH KAKUX HCXOIHBIX JaHHBIX
20IMOKHO TOTYyYEHHE YKA3aHHBIX pe3yJIbTaTOB, BBIABJIATH JaHHBIE, KOTOPHIE MOTYT
DHBSCTH K OomuMOke B pabore mporpaMMbl, (GOPMYIHPOBATh IMPEIIOKCHHS
70 VIVHIISHHIO IPOTPaMMHOTIO KOZa;

VMEHHE C03/1aBaTh CTPYKTYPHUPOBAHHBIE TEKCTOBBIE IOKYMEHTBI ¥ IEMOHCTPAIL[IOHHBIE
TepHaIbl C HUCIOJB30BAHHEM BO3MOXHOCTEN COBPEMEHHBIX IIPOIPAMMHBIX CpPEICTB
f I29HbIX CEPBHCOB;

VMEHHE HCIIOJh30BaTh D3JCKTPOHHBIE TaOMMIBI [ aHalu3a, IPeICTaBICHUSA
00pa0OTKH HaHHBIX (BKJIIOYas BBIYUCIEHHE CYMMBI, CpPEIHEro apuhMeTHdecKoro,

=21007IBIIETO U HAUMEHBIIIET0 3HAUCHUM, pellleHre YpaBHEHUH, BEIOOP ONTUMAaIbHOTO

DIICHUA, HO}I60p JIMHHUHW TPCHHAA, PCIICHUC 3aaa4 HpOTHOSI/IpOBaHH}I)

B mporiecce M3ydeHus Kypca HHQOPMATHKM yriy6aeHHOro ypoBHsa B 11 Kiaacce
2O VHAROIIUMHUCS OYIYT JOCTUTHYTHI CIEIYIONINE MPEAMETHBIE PE3YIbTATHI:

VMEHHUE CTPOWTh HEPABHOMEpHBIE  KOIBI, JOMYCKarOIIHMe  OJHO3HAYHOE
I2X0IMpOBaHHE COOOMIEHUH (TMpeduKCHBIE KOIBI), MCIIONb30BaTh MPOCTEHINNE KOMB,
*0TOpBlE MO3BOJIAIOT OOHApPYXKMBATh M UCIPABILITH OLIMOKU IpHU Iepeaade JaHHBIX,
STDOHTH KOJl, OOECHEeUYMBAIONIMN HAMMEHBIIYI0 BO3MOXKHYIO CPEJHIOI [UIHHY
-000MIeHHS TIPU U3BECTHOM YacTOTe CHMBOJIOB, MOSCHATH MPUHIUITEI PaOOTHI IPOCTHIX
2 TTOPHTMOB CXKATHS TaHHBIX;

VMEHHUE peliaTh aJrOpUTMHUECKUE 3a/1auH, CBSI3aHHbBIE C aHaIN30M IpadoB (3agaun
TOCTPOEHHMS ONTUMAIBHOIO IIYTH MEXY BepLUIMHAMU Trpada, OIpeaeleHHs KOJMYecTBa
D23 THYHBIX TYTEH MEXIy BEpIIMHAMH OPHEHTHPOBAHHOI'O ALMKIHMYECKOro rpada),
;w_sane HCITOJIB30BaTh I€PEBbS MPH aHATN3E U IIOCTPOECHUHU KO/IOB U I MPEACTaBICHUSA
z01DMETHYECKUX BBIPOKEHUH, IPHU pPEIICHWH 33/1ad IIOMCKa UM COPTHUPOBKH, YMEHHE
CTDOHTH JEPEeBO WUIPHl IO 3aJaHHOMY alrOpUTMYy, pa3padarsiBaTbh U OOOCHOBHIBATH
SSIMTPBIIIHYIO CTPATErHIO UTPHI;

yMEHHE pa3pabaThiBaTh M PEATM30BBIBATH B BHUJIE IPOrpaMM 0a30BbIE AT OPUTMBI,
\{eHHE MCIIOIB30BATh B IIPOrPaMMaXx JaHHBIE PA3TMUHEIX THIIOB C yUeTOM OTPAHHUYEHHI
=2 JMara3oH UX BO3MOXHBIX 3HAYEHUU, MIPUMEHTH MPU PEIICHUM 331a4 CTPYKTYpPHI
~25HBIX (CIIMCKH, CIIOBAPH, CTEKH, OYEPE/IH, ACPEBbs), UCIIOIb30BATH 0a30BbIE ONEPALIHH
-0 CTPYKTYpaMH AAaHHBIX, NPUMEHATH CTaHAApPTHbIE U COOCTBEHHBIE MOAIPOrPaMMEI
=12 00pabOTKH YHCIIOBBIX JAHHBIX U CUMBOJIBHBIX CTPOK, UCIIOIB30BaTh IIPH pa3paboTKe
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TporpaMM  OMONMOTEKM IOANPOrpamM, 3HATh  (QYHKIMOHATBHBIE ~BO3MOXHOCTH
#=CTPYMEHTAIBHBIX CPEACTB CPENBbl Pa3pabOTKH, YMEHHE HCIOJB30BATh CPCICTBA
JTTaqKM  NIporpaMM B cpelle  NPOrpaMMUpPOBaHHA, YMEHHME NOKYMEHTHPOBATh
TDOTPaMMBI;

yMeHHe CO3/1aBaTh BEO-CTPaHHUIIBL;

BIIAlICHHE OCHOBHBIMHU CBEIEHHSIMHU O 0a3ax NaHHBIX, UX CTPYKTYpe, CPEICTBax
-037aHEA M paboTHl ¢ HUMH, YMEHHE HCIONb30BaTh TaOIUYHBIC (pemnsauuoHHBIE) Oa3bl
“anHBIX (COCTABJIATH 3alpochl B 0a3ax MaHHBIX, BBLINOIHATE COPTHPOBKY M IIOHCK
smHcell B 6a3e MAHHBIX, HAIOMHATH paspaboTaHHYIO 0a3y JaHHBIX) U CIIPABOYHBIC
Z7ICTEMBI,

YMEHHE HCIIONb30BaTh KOMIIBIOTEPHO-MATEMaTHYECKUE MONEIH UL aHaIH3a
\3BeKTOB M IPOIECCOB: (DOPMYNUPOBATH LIENb MOICIHPOBAHMSA, BBINOIHATH aHAIM3
3V/IbTATOB, MOJIYYEHHBIX B XOJ€ MOJIEIMPOBAHUS, OLEHUBATH COOTBETCTBUC MOJCIIH
\0ICIUPYyeEMOMY OOBEKTY WIIH IPOIECCY, MPENCTABIATE PE3YIbTAThl MOACTUPOBAHUA
= Har/IAHOM BHUIE;

YMEHHUE OpPraHU30BbLIBAThH JTUYHOE UHGOPMALIMOHHOE IIPOCTPAHCTBO
- HCIIONB30BAHHEM DA3IMYHBIX CPEIACTB LU(POBBIX TEXHONOTHH, ITOHMMaHUE
273MOKHOCTEH  LMAPOBBIX  CEPBUCOB  TOCYJAPCTBEHHBIX  YCIYT, — HUGPOBEIX
~3pa3oBaTENbHBIX CEPBHUCOB,;

[TOHMMAHHME OCHOBHBIX IIPUHIUIIOB pPaOOTHI, BO3MOXHOCTEH U OTPaHMYCHMS
~DiMEHEHHS TEXHOJOT Ui HCKYCCTBEHHOI'0 MHTEIIEKTa B PA3IMIHBIX 00JIacTsX, HAIMUKE
~—nelCTaBIGHHE O Kpyre pellaeMbIX 3a7ad MallMHHOIO OOy4eHHS (pacmo3HaBaHus,
+=2ccudUKAIMM ¥ TPOTHO3UPOBAHMS) HATHYME NPEICTABICHHH 00 HCTOIb30BaHUU
+=HOpMAIMOHHBIX TEXHOJIOTUH B PA3IMYHBIX PO} ECCHOHATBHBIX cdepax.
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MEPEYEHD (KOJU®UKATOP) IPOBEPSIEMBIX TPEBOBAHMIA

K PE3YJBTATAM OCBOEHUSI OCHOBHOI OBPA30BATEJIbHOM
MPOT'PAMMBI CPEJTHEI'O OBIEI'O OBPA3OBAHHA U DJIEMEHTOB
COJIEP)KAHHA IO NTHOPOPMATHKE

JIs1 IpOBEIEHHS €JMHOTO FOCYAapCTBEHHOT 0 SK3aMeHa I10 unpopMaTHKe (Janee —
ElD no wunbopMaTUKe) WCIONB3YETCA IIEpeicHb (komuuKaTop) MPOBEPSEMBIX
TpeGOBaHMil K PE3ylIbTATaM OCBOEHHS OCHOBHOW 00pa3oBaTeIbHOM IPOrpaMMBI
cpeiHero 061ero o0pasoBaHus U SIEMEHTOB CONCPIKAHMA.

. IIposepsiembie Ha EI'D mo undopmaTuKe TpeGoBaHHA K pe3yibTaTaM 0CBOCHHA
' ocHOBHOI 00pa30BaTeIbHOM MPOrpaMMBbl CPEHETO o01Iero o0pa3oBaHusA

" Kon [IpoBepsieMble TPeOOBAHMs K PEAMETHBIM PE3YJIbTaTaM OCBOCHHUS
IIPOBEPSIEMOIO OCHOBHOI 00pa30BaTEIbHOM IPOrPaMMBbI CPCIHETO o0mIero
TpeOOBaHMs 00pa3oBaHus
1. 3HaTh (IIOHUMATh)
1.1 [ToHMMaHHe OCHOBHBIX IIPHHIIMIIOB YCTPOHCTBA M (HYHKIMOHUPOBAHUSL

COBDEMEHHBIX  CTALMOHAPHBIX M  MOOMIBHBIX — KOMIBIOTEPOB;
TeHJEHIMI pasBUTHSA KOMIIBIOTEDHBIX TEXHOIOTMH; BIIA[ICHUC
HaBbHIKaMH PabOTHl C OIEPAIMOHHBIMH CHCTEMaMH W OCHOBHBIMH
BHIaMH [IPOrPAMMHOI0O OO€CIIeUeHHUs U PCIICHUA y4eOHBIX 3a/1a4
110 BLIOpaHHOH CIIEHaTH3alluu

1.2 Hanuuue npeicTaBieHMH o 0a30BBIX INpPUHIMNAX OPraHH3aANHH
11 (YHKIMOHMPOBAHNUS KOMITBIOTEPHBIX CETEH ‘

1.3 [MoHMMaHKe OCHOBHBIX IIPHHIAIIOB JUCKPETH3AMH Pa3TMTHBIX BUIOB
uHpOpMauu
1.4 TToHMMaHIE 6a30BBIX AITOPHTMOB 00pabOTKH YHCIIOBOH H TEKCTOBOH

padopManuu (3aIMch YUCEI B MMO3ULIMOHHON CHUCTEME CYHCIICHUS,
NENUMOCTh IIENBIX UHCeN; HAXOXICHHE BCEX MPOCTHIX THCEI

'B 3aJaHHOM AHAIA30HE, 00pPabOTKa MHOrOpPa3psAAHbIX LENBIX YHCCIL,
AHATH3 CHMBOJBHBIX CTPOK ¥ APYTHX), aIrOPUTMOB IIOHCKA
H COPTUPOBKH

115s) 3HaHKe PYHKIMOHAIBHBIE BO3MOXHOCTH HHCTPYMCHTANILHBIX CPEACTB
cpesl pa3paboTKH

1.6 Batende OCHOBHBIMH CBEIEHHSIMH O 0a3ax MaHHBIX, UX CTPYKTYpE,
CcpeIcTBax CO3MaHKA M pabOThI C HUMHU
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| 1.7 [lopuMaHue  BO3MOXKHOCTEH M OTpaHUYEHAN TEXHOJIOTUI

| MCKYCCTBEHHOTO HHTEJICKTA B pa3NMMYHBIX O0NACTAX; HAIMINC

| Tpe/icTaBICHNH 00 HCTOIB30BAHNN pHGOPMALOHHBIX TEXHOJIOTHI
B pa3IMYHBIX MPOdecCHOHaNbHBIX chepax

1.8 Bianenye TeOPETHIECKUM ariapaTom, [TO3BOJIAIOIIMM OCYIIECTBILATD

TIpefCTaBIeHUue 33/1aHHOTO HaTypaJbHOrO 4YHUCIa B pa3IMYHBIX
cricTeMax CYMCJICHUs, BBINOIHATD npeoOpa3oBaHud  JIOrMICCKUX
BBIPAKEHHMHN, HWCIONB3Ys 3aKOHBI anreOpsl  JIOTUKH; ONPEACIATh
KpaT4ailIii myTh BO B3BCIICHHOM rpade ¥ KOIMIECTBO myTeH MeXay
BepIIMHAMH OPHCHTHPOBAHHOTO aruKITTdeckoro rpaga

2.1 VMeHHE HCI0JIb30BATH KOMITBIOTEPHO-MaTEMaTHICCKUC MOJICTIA

(D VIS aHalu3a 0OBEKTOB M IIPOLICCCOB: gopmymupoBaTh LIk
MOJICTUPOBAHMSI, ~BBINOIHATE aHau3 Ppe3yibTarToB, MOIYICHHBIX

B XoIe MOJENMPOBaHI; OLCHUBATH aleKBaTHOCTh ~ MOJICIHU

MOJIEIMPYEMOMY OOBEKTY I TIPOLECCY; IpeCTaBIATh PE3yTIbTaThl
MOJICTHPOBaHUA B HATILATHOM BHIIC

VMenne KIACCH(DUIMPOBATH OCHOBHBIC 3a/1adH aHanm3a JAHHBIX
(IpOTrHO3UPOBAHHUE, knaccuduKanys, — KracTepusalui, aHaJIN3
OTKIOHeHHH); TOHUMATh IOCNEI0BATeIHHOCTE pemieHns  3a1ad
AHATM3a JAHHBIX: COOp TEPBUYHBIX JAHHBIX, OYHMCTKAa U OILICHKA
kauecTBa JAHHBIX, BBHIOOD H (unM) TOCTPOCHME — MOJCIH,
npeobpa3oBaHue NaHHBIX, BU3yaqM3alysl JAHHBIX, WHTCPIpETalli
pe3yIbpTaToB :

2:5 YMeHHe  OIpPeleIaTh MH(MOPMALMOHHBIA 00beM  TEKCTOBBIX,
rpaduuecKuX H 3BYKOBBIX JAHHBIX TP 33JaHHBIX TapaMeTpax
WCKpeTU3aUy. Y MEHHE ONpeIeiiiTh CPEMIHIOI0 CKOPOCTh Iepe/iain
[AHHBIX, OLEHMBATh W3MCHEHHUC BPEMCHH mepefady npy H3MECHCHHH
pHGOPMALMOHHOTO o6beMa MJAHHBIX M XapakTEpPHCTHK KaHalla

CBs3H

2.4 YMeHHE CTPOUTDH KOI, 0GeCICUMBAOIIMI HANMEHBIITYI0 BO3SMOXKHYIO
CPEJIHION AIMHY COOOIIEHIA PH M3BECTHOM 4acTOTe€ CHMBOJIOB

| 2.5 VMeHHe MCIOIb30BaTh NPK PEIeHNH 3a/1atd CBOICTBA TIO3UIMOHHOH
| 3aITVCH YHCEN, AT OPUTMBI IOCTPOCHHUS 3AINCH gpcyia B TTIO3UIMOHHOM
CcpCTeME CUVCIICHHs C 3a[JaHHBIM OCHOBAHMEM ¥ TIOCTPOEHMS JHCla
110 CTPOKE, COAEPIKALIISH 3aIiCh 3TOTO qyciIa B MO3MIMOHHON CUCTEME
CUECIeHMA C 33JaHHBIM  OCHOBAHHEM; yMeHHe  BBIIONHATH

apI/I(pMCTI/I‘-IGCKI/IG orepanyu B TMMO3UIIMOHHBIX cUCcTEMAX CUHUCICHHA
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VMeHHe CTPOMTh JIOTHYECKOE BBIPAKCHHC B ]11/133}01{1<TI/IBH;‘/’IT
i KOHBIOHKTHMBHOM HOPMAaIbHBIX dopmax 1O 3ajaHHOM TaOmuUIe
JCTMHHOCTH; MCCTeNoBaTh 00JIacTh HMCTHHHOCTH BBICKA3bIBAHMA,
cofepKamero IEepeMeHHBIC;  peath HECJIOKHBIE JIOTHYCCKHC
ypaBHEHHUS

VMeHUe peliarh aarOpHTMUIECKUC 3a/ath, CBSA3aHHBIC C AHAIA30M
rpa¢oB (3a1a91 IOCTPOCHHA OIITUMAJILHOTO IIyTH MEXAY BEpIIMHAMHU
rpada, ONpeNENCHUA KONMIecTBa pasIMYHBIX ~TyTeH MEeXAy
BepHIMHAME OPUCHTHPOBAHHOIO anuKIIaecKoro rpaha)

2.8 VMeHHE MCIIOIb30BaTh AEpEBbA NPy aHAIM3e 1 [OCTPOCHUHU KOJIOB
¥ ISl IIPEACTABNCHUS apu(pMETHICCKUX. BBIP@XKCHHH, NIPH PEIICHUH
3a7a4 [OWCKa M COPTHPOBKM, YMCHHC CTPOUTH [CPEBO WIPEL
oo 3aJaHHOMY AaJICOPUTMY; paspabarbiBaTh | 000CHOBBIBATh
0 BBIMTPHIIIHYIO CTPATETHIO UIPhI

VMeHHe aHAIU3UpPOBaTh aNlrOPUTMBI € JCIIONb30BAaHMEM TaOJIHIL
TPacCHPOBKM;  OMpPEICHATh Ge3 MCIONB30BaHUA  KOMIIBIOTEPA
pe3yJbTaThl BBIIOJHCHUA HECIOKHBIX POTPaMM, BKIIIOYAIOMIMX
[MK/bI, BETBICHHA M IOANPOrpamMMBbl, npu 3aJaHHBIX HCXOIHBIX
TIAHHBIX

VYMeHHE OIpeleNsaTh CI0KHOCTh U3ydaeMbIX B Kypce 0a30BBIX
anropuTMOB  (CyMMMpPOBAHHE 5JIeMEHTOB MAacCuBa, COPTHPOBKA
MaccuBa, NepeOOpHbIC allrOPUTMBEL, JBOMYHBINA TOKCK) ¥ IMPUBOIAUTE
nprMepbl HECKOJIBKHUX AJITOPUTMOB Pa3HOH CIOKHOCTH U1 peuIeHIA
OHOM 3aJa4M

Brajenne yHMBEpCAIbHBIM SA3BIKOM [IPOrPaMMHPOBAHHS BBICOKOTO
(!f yposusa (Ilackainb, Python, Java, C++, C#), npencTaBICHUIMH
0o Ga30BBIX THIAX MNAHHBIX M CTPYKTYpax JAHHBIX;, YMCHHE
JICIIONTH30BaTh OCHOBHBIE  YIIPABJLIIOLIHC KOHCTPYKIIUH; YMEHHEC
OCYIIECTBIATL ~aHAIM3 [IPE/INIOXKEHHOM IPOrpaMMBL: onpeaeuATh
pe3y/bTaThl paboThl MPOrpaMMBL TpH 3a[aHHBIX MCXOJHBIX JAHHBIX;
OLpeNiensTh, TPU KaKuX HCXOIHBIX JIAHHBIX BO3MOXKHO IOJIy4CHHE
yKa3aHHBIX ~PE3YIHTaTOB; BRIABILITE JaHHBle, KOTOpPHIE MOTYT
OpUBECTH K omubke B pabore NPOrpaMMBL dopMyIMpOBATH
IPEIJIOKEHHA 110 YTyqIICHHIO TIIPOrpaMMHOr0 KoJa

2. 12 VMeHue peanu30BbIBATh Ha BHIOpAHHOM VI U3YIEHMA A3BIKS
[IPOrpaMMHUPOBAHIs BHICOKOTO YPOBHA (Hackanb, Python, Java, Ch,
C#) TUIOBBIE  AITOPUTMBI o6paboTky  dmcen,  YHCIOBBIX

HOCHCﬂOB&TGHbHOCTGﬁ U MAacCCHBOB. Hp@,}lCT&BJ’I@HI/IG yucia B BHIC
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pabopa TIPOCTBIX COMHOXWTENEH; HAXO0XKICHUC MAaKCHMAaTbHOH
(MAHMMATBHON) 1ubphl HATypalIbHOT 0 TUCIa, 3aMMCAHHOTO B CUCTEME
CUMCJIEHHs C OCHOBaHHCEM, HeTIPEBBIILAIOIIAM 10; BBIYMCICHHUE |
0GOOIIEHHBIX XapPaKTEPUCTHK 3IeMEHTOB MaccvBa WM qHCIIOBOH
[oCie10BaTeIbHOCTH (cyMMBI, IPOU3BEICHUA CpeIHErO
apr(hMeTHIECKOro, MAHAMATBHOTO ¥ MaKCHMaIbHOTO 9JIEMEHTOB,

KOJINYECTBA 3JIEMCHTOB, YIIOBHGTBOPSIIOHH/IX 3aJaHHOMY YCJIOBI/IIO);

COPTUPOBKY ~ DJIEMCHTOB MacCHBA,  yMeHHE  HCIIONB30BATh
B IIpOrpaMMax JaHHbIC pa3UIHBIX THIIOB C y1€TOM orpaHHdeHuH Ha
JMAIIa30H UX BOSMOXKHBIX sHAUCHHUMN, TPUMEHATE IPH PEIICHIN 3amad
CTPYKTYpPBI AAHHBIX (CIICKH, CIIOBApHU, CTEKH, ouepeaH, AEPeBbs);
IPUMEHATh ~ CTAHAAPTHBIC 4 coOCTBEHHbIE — MOAMpPOTPaMMEL
st 00paboTKU  HCJIOBBIX JaHHBIX M  CHMBOJBHBIX CTPOK;
CTIONB30BATH MPH PaspaboTKe nporpamMm OMOIHOTEKH MIOANPOrPaMM,;
yMeHHE HUCIOJIb30BATE cpencTBa OTIA/KK mporpaMM B CpeAe
IPOrpaMMHUPOBAHIA

VMeHHe WCIONB30BATh  OTEKTPOHHBIC TGB!
TIPE/ICTABJICHHS 1 06pabOTKY TaHHbBIX (BK/TH0Yas1 BBIOOP OTITUMAJIBHOTO
pereHs, [1060p JTMHHY TPEH/IA, PeIICHIC 3a71a4 nporHosnpOBaHm);
yMeHHe HUCIOJIb30BaTh rabudHbIe  (PESISLIOHHBIE) 0a3pl JAAHHBIX

215 Ui aHau3a,

u cnpaBqume CUCTEMBL

VMeHHE OpraHu30BBIBAThH JHIHOC HHPOPMAIIOHHOC TIPOCTPAHCTBO
C WCIONB30BAHUEM PasJIMIHBIX cpencTB IMQPOBBIX TEXHOJIOTHH;
OHAMAHHE BO3MOXHOCTEH nu(pOBHIX CEPBUCOB rocyaapCcTBEHHBIX
yeuyr, IUQPOBBIX 0Gpa3oBaTeNbHBIX CCPBUCOB

[lepeyeHb 2J1eMEHTOB cofiepIKaHus, NPoBepsieMbIX na EI'D no undopmaTnke

HpOB epﬁCMBIﬁ JIEMEHT colepKaHuA

OCHOBHBIC TeHICHIINH paBBHTI/Iﬂ KOMIIBIOTEPHBIX TEXHOJIOFHﬁ.
HapaHJICHBHble BBEIUMCIICHUA. MHOFOHpOHeCCOpHBIG CUCTCMBI.
PacnpeneneHHHe BBLIUUCIIMTEIIBHBIC CUCTEMBL H o6pa60T1<a OONBIIUX

OaHHBIX

[IpUHIAITBI TOCTPOCHHA 1 anmapaTHbIe KOMIOHCHTRI KOMITBIOTEPHBIX CETCH.
Cerepple mpoTOKOmBL CeTh NurepHeT. Anpecamus B cetu VHTEpHET.
[TpoTOKOJIBI CTEKA TCP/IP. CucTemMa JOMEHHBIX NMCH. Pasnenenwue IP-ceTr
Ha TIOJCETH C TIOMOIIBI0 MAaCOK niojiceTen
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1.3 daitoas CUCTEMa. Tlouck B haiinoBol cucreMe. TIpHHIHITEL pa3sMEIICHIR
i WMCHOBaHWI daiinos B nontpemeHHoﬁ IaMsITH. [11a010HBL
7711 OTIHICAHHA TPy aiinos

|
CxopocTh ~ Tepefati JTAHHBIX. 3apucHMOCTD ~ BPEMEHH nepenain

oT UHPOPMALHOHHOTO o0bpeMa JaHHbIX 1 XapaKkTepUCTHK KaHasa CBA3H
1.5 |lundpposaHu® TAHHBIX. CpuMmMeTpuyHbIC  H HecruMMETPUYHBIC mpal.
udpsl IpOCTON 3aMCHBIL. [npp Lezapd. [upp BroxeHepa. AJTOpUTM

nmdpoBaHAA RSA

1.6 |Konsl, [IO3BOJISIOIINE 0GHApYXUBATE 1 MCIIPABIIATH OIMIMOKY, BOSHUKAIOMME
mpu  TepeAatic JAHHBIX. PaccTosHNC X3MMUHTA. KonupoBanue

¢ TIOBTOPEHHUEM ouroB. Kompl XsMMHUHTa

THYecKre OCHOBDI pHPOPMATAKH

2.1 JIBou4HOC KOIMPOBAHHUE. PagHoMepHBIE H HepaBHOMEPHBIC KOZBIL.
JlexoaupoBaHue coo0meHnil, 3ariCaHHbIX ¢ TIOMOIIBIO HepaBHOMEPHBIX
KOMOB. Y CIOBUC ®ano. 11oCcTPOCHUC OIHO3HAIHO IEKOTPYEMBIX KOZIOB

¢ ToMOIBIO0 JiepeBa

72 | TeopeTnaecKue [TOAXOMBl K OICHKS <onuecTsa MHGOPMALH. EnuHuUIsL
mmepeﬁm <orpuecTBa MHpoOpMAIH. AsdpaBUTHBIHA momxon K OIICHKE
conuecTBa HHpOpMAIHH. 3aKoH aJJUTHBHOCTH nadopMAIHH. dopmyna

XapTiy. Nudopmanys ¥ BEpOSTHOCTD. dopmyna HlenHOHa

CpcTeMbl CUMCIICHMA. PaspepHyTas 3amuch Henpix # [POOHBIX UCET
B [O3UIIMOHHOK cpcTeMe CUMCIICHU. CpoucTBa [1O3WIMOHHOM 3amHiCh
gucna;  KonudecTBO upp B 3THCH npU3HAK NeIMMOCTA  HCIa
Ha OCHOBAHME CHCTEMBI cuypcienus. AJIropHT™ nepeBosia 1ENoro gucIa
p3 P-maHOH CHCTCMBI cumcleHusl B AECATUIHYIO. AJITOpUTM 1IEpeBOAA
KOHEUHON P-uumoit apodu B NeCATUIHYIO. ANTOpUTM TEepeBo/d [esoro
gqucna 13 JleCATHYHOM CACTEMB! cuypicnenys B P-IIHYIO- TlepeBoX KOHEYHON

ECATUIHON apobu B P-uaHYyO. JBonyHas, BOCHMEpHUYHAA
j  ImecTHamnaTepriHai cHCTEMBbl  CUHMCIICHHS, cpsi3p MEXHy HAMH.
AprMeTHIECKUC omepanyy B [1O3MIIMOHHBIX CHCTEMAX cumCIeHU

TpOI/I‘IHaﬂ ypaBHOBCIHGHHaﬂ cucTeMa CUYMCIICHHA. HBOI’I‘-IHO-)IGC}ITPI‘IH&H
cucreMa CUMCIICHUA

75 | KonupoBaHu® TexcTOB. KOmMpOBKa ASCIL. OnHOOAHTHBIC KOJIUPOBKH.
CraugapT UNICODE. KonupoBKa UTE-8. OmnpeneneHue

yHOOPMALOHHOTO o6peMa TEKCTOBBIX cOOOIICHHH
KonupoBaHue M300paKEHAH. O1nieHKa pE(OPMALUOHHOTO o0beMa
rpaduueckux J@HHBIX TIPY 3aaHHbIX PA3pEIICHUA 1 rIyOuHe KOIMpOBAHMA
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nseTa. 1{BeTOBBIC MOJEIH.
KomupoBaHue 3ByKa-. O1icHKA nmbopmauuonnoro 06BbeMa 3BYKOBBIX JMaHHBIX
Ipy 3aaHHBIX qaCcTOTe JICKpeTH3aii ¥ pa3psAiHOCTH KOIMpPOBaHMA ,.

AnreOpa JTOTMKH. [omsiTve BHICKA3bIBAHIA. BrickaspiBaTeIbHbIC popmBbl
(ﬂpeIH/IKaTbI). KpanTOpbI CyIIeCTBOBAHHA 1 BCEOOITHOCTH.

Jlorpueckue onepaumi. TaGmuipl ACTUHHOCTH. TlorpaecKue BBIPAKCHNI.
Jlorn4eckue TOXKIECTBA. Tlormueckue ~ OMepaliy p  omepanuu
HaJl MHOXECTBaMH.

3axomHbl anredpsl JOTHKH. JKBUBAJICHTHBIC peobpasoBaHii JIOTHUYECKUX
BHIPAKCHIIL. Tlormueckue ypaBHEeH!A 1 CUCTCMBI ypaBHeHﬂﬁ.

Jlorn4eckuc (bYHKU,I/II/I. 38.BI/ICI/IMOCTI> KoimuecTsa BO3MOXKHBIX JIOrMYECKUX

yHKIM OT KONAYECTBA apryMeHTOB.
Kamonudeckue opMpl JOTMYIECKUX BBIPKCHUH

COB@pIH@HHbIC ILI/IS’I)}.OHKTI/IBHBIG KOH’b}OHKTI/IBHLIG HOpMaJleble (l)OpMBI,

aJIrOpI/ITMBI ux HOCTpO@HI/IH 110 TaOIULE UCTAHHOCTH

JloruuecKye DMEeMEHTBL B coCTaBe KOMIIBIOTEPA. Tpurrep. CyMMatop-

249
MHOropa3psIHbIH CyMMATOpP- [TocTpoeHue cxeM Ha TOrMUYECKUX DIIEMCHTAX
10 3aJaHHOMY [(OTHEECKOMY BBIPKCHHIO: Jarmmich JIOrUIecKoro BHIpAKEHMA

no nomquKoﬁ cxeMe

Mojena 4 MOJICTIPOBAHHE. [enu MOJIETMPOBAHA. AJIeKBaTHOCTH MOZEIH
MOIETUPYEeMOMY oGBeKTy WM HpOHeCcCy. dopmMan3aril TIPUKIIATHBIX

3ajau.
[IpencTaBlICHAC pe3y/IbTaToB MonenupoBaHai - B pune, YyHOOHOM
JUTS BOCTIpUAATHA qenopekoM. I'paduaeckoe TIpe/ICTaBIeHHC TaHHBIX (CXEMBL,

TaONUIIBI, rpaduKy).

[Ipe/iCTaBICHIC renpIx ducen B [qaMATH KOMIBIOTEPa. OrpaHiICHHOCTD
@ara3oHa Juceln mpu orpaHuYCHAN KOJUecTBa paspANOB. [lepenonHEHNE
pa3psHON CETKH. Be33nakoBbie 1 3HAKOBBIC NAHHbIC. 3paKoBbIl OHT.
J{BOWHHBI nononﬂmenbﬂmﬁ KoJI OTpULaTeIbHbIX gucel.
T1oOWTOBBIC orpuecKue — Onepau. JloruuecKuH, apmbmemqecmﬁ

¥ [MKIAIeCKyi CABUIH. [IugppoBanue € TIOMOIIBIO oouToBOH onepayi
KACKITIOYAronice NI

HpeIICTaBJIGHIde BGHLGCTBGHHBIX quceil B namMAaTu KOMIIBIOTEDPA. 3gagamai
yacTh U HOpSIIIOK gucla. II,I/IaHaSOH 3H3‘—ICHHI71 BGH],GCTB@HHBIX yucell.
HpO6JI€MbI Xp&H@HI/Iﬂ BGHIGCTBCHHBIX qucell, cBA3aHHBIC C OrpaHI(I‘—IGHI/IeM

KoIuuecTBa pa3p51)1013. BI)IIIOJIHGHI/IC onepalmﬁ C BCIH,GCTBGHHHMI/I qucjaMu,

HAKOIIJICHUE OHII/I6OK npu BI)I‘H/ICJIGHI/ISIX
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['padsr. OCHOBHBIC nousTus. BUIB! rpados. Onucati
MaTpull CMEKHOCTH, BeCOBBIX Marpwil, CIHCKOB CMEKHOCTH. PeleHHe |
AITOPUTMUAYECKHX 331, CBﬂ3aHHbIXI ¢ ananu3oM rpaoB (OCTPOCHH®
OITUMAIBHOTO TyTH MEXILY BepIIMHAMU rpada, onpenencHue KOJNMYECTBA
pasnuIHbIX myTel MEKIY BepIIMHAMU OpHEHTUPOBAHHOTO ANUKJIAYECKOTO

rpada)
JlepeBbsi. buHapHOC nepeso. epeBb oucka. CIocoOB! obxona [epeBa.
TIpencTaBIeHNe apuMeTHIECKIX pLIpaKeHnii B BAAC nepesa.
Vcronp3opanue rpados 1 nepeBLeB IpU orucaHuy 00BEKTOB U IIPOIIECCOB
OKpYKaroIero M1pa

e rpad)oB ¢ TOMOMIBE0 |

2.14

JlucKpeTHBIE HIPHI [IByX WIPOKOB C TIOJIHOM nﬂ(bopMauneﬁ. TlocTpocHUC
nepesa nepebopa BapvaHTOB, oHUCaHUe CTPATEerHu HIPEL B TAONMUHOM
dopme. BuIUrpHIIIHBIC 1 IPOUTPHIIIHEIC o3ulyy. BRIMTPBIIIHBIC cTpaTeruy

Cpenctsa JICKyCCTBEHHOT'O HMHTEJUIEKTA. Nnedruduxanust  H IIOUCK
W300paKEHUH, pacmo3HaBaHUe qun.  VICTIONB30BaHMC METOJIOB
JICKyCCTBEHHOTO pHTeNTIeKTa B O0yHaIonmX cpcreMax. VIcmonp30BaHHC
METOJOB MCKYCCTBEHHOTO AHTeINeKTa B POOOTOTEXHUKE. lHTepHET BEWICH.
HeiipoHHBIC CETH

AJITOPUTMBI U IporpaMMHIpOBaHHC

dopmanu3ansi HOHATHS  anropurMma. Mampaa  TpropuHra - KaK

yHuBEpCANbHAA MOJ1€TIb BBLIUKCIICHAN

OreHKa CIOXHOCTH pprauciiennii. Bpems paboThI U 00BbeEM HCIIOB3YEeMON
aMsiTH, HMX 3aBECUMOCTD oT pasMmepa HMCXONHBIX JaHHBIX. OrneHKa
ACHMITTOTHYECKOH CJI0KHOCTH AIrOPUTMOB. AnropUTMBI [IOJIAHOMHAATHHON
CIIOKHOCTH. [lepeOOpHBIC aIrOpUTMBL. [TpuMephbt pasnuIHbIX ANropuTMOB
pelIeHUA OIHOM 3a/1a9H, KOTOpbIC AMEIOT PasInIHYIO0 CJI0’)KHOCTH

33 | OnpenencHue BO3MOYKHBIX PE3YIBTATOB paboTEL TIpOCTEUIINX AT OPUTMOB
yTpaBJIeHIs ACTIOMHUTEISIMA 1 BBIYHICIIUTENBHBIX AJITOPUTMOB.

OmpenieseHue NCXOMBIX JIAHHBIX, TIPH KOTOPBIX AITOPUTM MOXET 14Tk
TpeOyeMbld pe3yIbTaT

AJTOPUTMBI 00paboTKH HaTypalbHbIX THCEL, 3aMFICAHHBIX B O3UIMOHHBIX
cpcTeMax CUUCICHHUA: pasOuenue 3amucH gpcna Ha OTACIbHBIC G pel,
HaxXOKIEHHE CyMMBL 1 Ipou3BeICHAA udp, HAXOMKIACHHC MaKCHMATBHOM
(MMHMM&UILHOIX) psl.
TIpesicTaBIICHIE THCTA s Brje Habopa MPOCThIX CcOMHOXKHTENCH. ANTOPUTM

OBICTPOTO BO3BeIcHU B CcTETCHb. Tlouck HpOCTI)IX gycen B 3aJaHHOM

ManasoHe ¢ HOMOLIBIO aropuTMa «pemeTo JparocheHar
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3.6

SI3px mporpammuposanus  (ITackais, Python, Java, C++, C#). Tumsr
JAHHBIX: LeJIOUMCIEHHBIEe, BEIIECTBEHHbIC, CHMBOJIBHBIC, JIOTHIECKHE.
Berpineuus. Crnoxsble  ycmoBus. Lluxmel ¢ ycmosueM.  Iuximbl
I10 TIEPEeMEHHOM.

O6paboTKa [aHHBIX, XpaHAMMXCA B daiimax. TekcroBble M JBOMYHBIC
(aiinsr. Daiinosele nepeMennble ((haiIoBbIe ykasarenu). Urenue u3 ¢aiina.
3anuch B (paui.

Pas6uenme 3amauM Ha romsajadd.  [logmporpammsl - (IIpOHEXYPBI
u  Qyukmuu). Hcmonb3oBaHHe CTaHAapTHOW  OMONMOTEKH  A3BIKA
IpOrpaMMHUPOBAHHUS

8.7

Pexypcus. PexypcuBHBIC IIPONEAYPbl U QYHKIAH. Hcnonp30BaHue CTCKa
I7I1 OpraHu3alii PEKyPCUBHBIX BBI30BOB

3.8

YyclienHble MeTosl. TodHoe M TPHOMMKCHHOE PpeHmeHHs 3a4adu.
YycieHHOE pelIeHre YPaBHEHHH C  MOMOMIBIO moabopa IapameTpa.
UycneHuble METOIBl PEIIeHUs] ypaBHEHWH: METOX nepebopa, MeTo
HOJIOBUHHOrO JneneHusd. IlpuOmikeHHOe BBIUHCICHHC MIUH KPHUBBIX.
Borumciaedue IUiomaned (Guryp ¢ [IOMOIIbIO YHCICHHBIX METOIOB
(MeTOm  TPSAMOYTOJIBHUKOB, METON tpameruii). Ilouck MakCMMyma
(MuHUMYMa) OGYHKIHH OIHOH IEpEMEHHON METOJOM IIOJIOBMHHOTO
TIETEHNS

3.9

OGpaboTKa CHMBOINBHEIX [@HHBIX. BCTpOCHHBIC GYHKIUH  sA3bIKA
POrpaMMUPOBAHKA 1A 0OpabOTKH CHMBOJIBHEIX ~CTPOK. AJNTOPUTMEI
06pabOTKH CHMBOJBHBIX CTPOK: IOJCUET KOTUIECTBA [OSIBJICHUY CHMBOIIA
B CTpOKE, pa30MeHHe CTPOKM Ha CJIOBA 10 IPOOETbHBIM CHMBOIIAM, MOUCK
HOJCTPOKM BHYTPH JMJAHHOW CTPOKH, 3aMCHA HaWJIeHHOW ITOACTPOKH
Ha JIpyryro CTpOoKy. ['eHepanus BCEX CIIOB B HEKOTOPOM angaBure,
YIOBJIETBOPSIOIIMX 3aJaHHBIM orpanndeHusM. [IpeobpaszoBaHue HHCIA
B CHMBOJIbHYIO CTPOKY M 0OpaTHO

3.10

MaccuBel M IOCIEIOBATEIBHOCTH UHCEN. BBIMHCIEHHE OOOOIICHHBIX
XapaKTEPUCTHK DIIEMEHTOB MacCHBa W YHCIOBOM ITIOCIENOBATENHHOCTH
(CyMMBI, TPOU3BENEHHUS, CPEIHETO apu(MeTHIECKOr0, MUHUMAIBEHOTO
1 MaKCUMAJIBHOTO 3JIEMEHTOB, KOJHUYECTBA JJIEMEHTOB, YIOBJICTBOPAIOIIHNX
3aIAHHOMY YCIIOBHIO). JIMHEHHBIM TIOMCK 33/[aHHOTO 3HAUCHHUA B MaccHBC.
AJTOPUTMBI PaGOTHI C DTIEMEHTaMK MacCHBa C OJHOKPATHRIM TPOCMOTPOM
maccuBa. CoOpTHpPOBKa ONHOMEPHOIO  MacCHBa. IMpocteie  METOABI
COPTHUPOBKH (METOJ IIy3bIpbKa, METOA BBIOOpA, COPTHPOBKA BCTABKAMH).
CopTHpOBKa CIMSIHHEM. bbicTpasg COpPTHPOBKA MacCHBa (anropuT™M
QuickSort). J[BOMYHBIH IIOUCK B OTCOPTUPOBAHHOM MACCHBE
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JIByMepHBIE MAacCHBBI (MaTpHIBI). AJTOPUTMBI 00pabOTKH IBYMEPHBIX
MAaCCHBOB: 3allOTHEHHME [BYMEPHOIO YMCJIOBOTO MacCHBa IO 3aJaHHBIM
MpaBUaM, [OMCK OJJIEMEHTa B JBYMEPHOM MACCHBC, BBIHMCICHHE
MakcUMyMa (MMHMMyMa) M CyMMBI 3JE€MEHTOB JBYMEPHOIO MacCHBa,
TIepecTaHOBKa CTPOK U CTONOOB ABYMEPHOTO MacCHBa

CnoBapu (accoUMaTHBHBIC MAaCCHBEI, oTobpaxkeHus1). X>II-TaOIHIBI.
TTocTpoeHue aihaBUTHO-4aCTOTHOTO CIOBAPA JUI 33JaHHOT0 TEKCTa

Crexy. AHanu3 OPaBUIBHOCTH CKOOOYHOTO BBIPAKCHWS. BEIMMCICHHC
apu()METUYECKOTO BHIPOKEHHS, 3allMCAHHOTO B nocthUKCHOH  QopMe.
Ouepenu. Mcnonp30BaHue 09€peH VL1 BPEMEHHOTO XpaHCHHA JaHHbIX

Anroputmsl Ha Tpadax. Iloctpoenue MUHHMMAaJIBLHOTO OCTOBHOTO JI€peBa
B3BCIICHHOIO CBA3HOrO HEOPMEHTHUpOBaHHOro rpaga. KommyecTso
Pa3THYHBIX [yTei MEXITy BEPIIMHAMH OPHEHTUPOBAHHOTO ALMKIMYCCKOrO
rpada. Anroputm JIeAKCTpBL

Tlepenbs. Peanu3ans epeBa ¢ IMOMOIIBIO CChLIOYHBIX CTPYKTYP. JIBOMYHBIE
(6unapHbIe) qepeBbs. IlocTpoeHue aepesa Al 3a1aHHOTO apu(HMETUIECKOTO
BBIp@XKEHHA. PeKypCHBHEIE alnropuTMbl o0Xofa Jepesa. Hcnos30Banne
cTeKa M Ouepey st 00Xoa iepesa

JluHAMHYECKOe  IPOrPaMMMpOBAHME Kak ~ METON  peleHHA  3ajad
C COXpAaHEHMEM TPOMEXYTOYHBIX pPE3YNbTaToB. 3ajaid, pellacMsIc
C  DOMOIIBIO  JUHAMHYECKOrO  NPOrpaMMHPOBAHHUA.  BBIYMCIICHHC
PEeKypCHBHBIX ~ (DYHKIHI, TIO[ACYeT KONMYIECTBA BAapHaHTOB, 33/a9H
ONTUMU3ALUH

TonsTHE 06 0OBEKTHO-OPHEHTHPOBAHHOM NPOrpaMMHUpOBaHiy. OOBEKTHI
i kmaccel. CBOHCTBA M MeTONB! 00HeKTOB. OOGBEKTHO-OPHEHTUPOBAHHBIH
agamm3. Pa3paboTka TporpaMM Ha OCHOBE OOBEKTHO-OPHEHTHPOBAHHOIO
noaxoma. VIHKancyIamys, Hacaef0BaH)e, HOMMop(r3M

HudopMalroHHbIE TEXHOIOTHH

Ananus namaeix. OCHOBHBIE 337adll aHaIM3a JAHHBIX: IIPOTHO3HPOBAHME,
Kinaccuduxanys, KJIacTepu3alus, aHaJIN3 OTKJIOHEHHUH.
TTociIe10BaTeNLHOCT PEIIeHHs 3a1ad aHaM3a JaHHBIX: cOOp MEepBHYHBIX
JIAHHBIX, OYMCTKA M OLEHKA KauecTBa JaHHBIX, BHIOOD M (MIIM) IOCTPOECHHE
MOJIe/H, IPe0bpa3oBaHye JAHHbIX, BU3YaIU3ald TaHHBIX, HHTEPIPETAlns
pe3ysTaToB. IIporpaMmHbie cpencTBa i IHTEpHET-CEPBUCH UL 00paboTKH
11 [IpeICTABIEHUs NaHHbIX. Bobiume naHHbie. MammHHoe o0yueHue

AHaTU3 JaHHBIX C HOMOIIBIO 3JEKTPOHHBIX TaOJIMI. BBHUHCICHUE CYMMEL,
cpeHero apudMeTHIecKoro, HauOONBIIETO (HaMMEHBIIET0) 3HAYCHH
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Auana3oHa. Berancnenue xoahdumenTa KOppemsiuuy ABYX PALOB JaHHBIX.
IToctpoenue cTonO9aThIX, TMHEHYATHIX U KPYTOBBIX quarpamm. Ilocrpoenne
rpadpukoB  Qynkruid. Ilogbop JMHMH  TpeHga, pelleHHE 3374y
IPOrHO3UpOBaHK. Perenne 3a1au ONTUMHU3ALIUH C TOMOIIBIO DJIEKTPOHHBIX
Tabuu

4.3 | JluckpeTusanusa IpPH MAaTEMaTHYECKOM MOJEIUPOBAHMN HEIPEPHIBHBIX
npoueccos. Mozgennposanue OBrxeHus. MojenupoBaHue OMOIOTHYECKUX
cucTeM. MaTteMaTudyeckue MOAETH B OSKOHOMHUKE. BHMHCIHMTENILHEIE
OKCIEPUMEHTBI ¢ MozemaMu. OO0paboTka pe3ynbTaTOB HKCIIEPHUMEHTA.
Meron HauMeHpnmX KBaApaToB. OIEHKAa YHCIIOBBIX I1apaMETPOB
MOJIEIUPYEMBIX OOBEKTOB M IPOIECCOB. BOccTaHOBIIEHHE 3aBHCHMOCTEH
T10 pe3y;IbTaTaM SKCIEPHMEHTA |

4.4 | BeposatroctHhle Momemd. Metoasl  Monte-Kapmo. HMuranuonHOE
MozempoBanue. CHCTEMBI MacCOBOTO 0OCITYKHBaHHUS

4.5 Tabmuunele (persnuoHHBIE) 0a3bl NaHHBIX. Tabmuma - IpencTaBICHHUE
CBEJIeHHH 00 OHOTHITHBIX 00BekTax. IToie, 3amuck. Kirrou Tadmunel. PadoTa
C TOTOBOH 0a30i MaHHBIX. 3arojHeHHe 0a3bl MaHHBIX. [IOMCK, COPTUPOBKa
U QuisTpalMsd [JaHHBIX. 3alpochl Ha BBIOOPKY JAHHBIX. 3aIpOCHI
C mapanMeTpaMu. Beryucisiemsle mosis B 3ampocax.

Mmuorotabnuunele 6a3bl JaHHBIX. THIOBI CBS3ed MeEXAy TaGIMIlaMU.
Brenmmuii noy. IenoctHocTs 6a3bl JaHHBIX. 3apOCkl K MHOIOTa0IMYHBIM
0a3aM 1aHHBIX

4.6 | TekcroBblii mpoueccop. CpencrBa MOHCKa W aBTO3aMEHBI B TEKCTOBOM
npoueccope. CTpyKTypHpOBaHHBIE TEKCTOBBIE JOKYMeHTHL. CHOCKH,
ornaeneHue. IIpaBuna LUTHPOBaHMUS HMCTOYHHKOB U O0DOPMIIEHUS
O6ubmorpadUUecKuX CCHIIIOK
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