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INIOAACHUTEJ/IBHASA 3AIIMCKA

Pabouast mporpamma Kypca «MHpopmatuka» ansi 10-11 kmaccoB (yryiyOsieHHBIM ypOBeHb) ([jajiee MO TEKCTy — IpOrpaMMa) SIBJISIeTCSI
KomroHeHTOM OCHOBHOU 00pa3oBaTe/IbHOM MporpaMmbl cpefiHero obmiero oopazoBanuss MAOY COIII Ne 1 «ITomudopym».

[Tporpamma pa3paboTaHa Ha OCHOBe TpeOOBaHMI K pe3y/ibTaTaM OCBOeHHsi OCHOBHOM 00pa30BaTe/bHOM MpOrpaMMbl CPeJHEro 0OIIero
obpazoBanuss MAOY COIII Ne 1 «ITommdopym» ¢ y4eTOM Mporpamm, BKJIFOUEHHBIX B ee CTPYKTYPY.

[Tporpamma cooTBeTCTBYeT TpeboBaHusM DeziepasbHOTO rOCyJapCTBEHHOTO 00pa30BaTe/IbHOTO CTaHAapTa CcpeHero obiero oo6pa3oBaHus U
obecrieunBaeT IOCTHKEHUE TVIAHUPYEMbIX pe3y/IbTaToOB 0cBoeHuss OCHOBHOM 00pa30BaTe/IbHOM MPOrpaMMbl cpefiHero obiiero obpasosanuss MAOY
COMLI Ne 1 «ITonugopym».

ITporpamma 1o uHdbopmartrke (yriyOs€HHBIA YPOBEHb) Ha YPOBHE CpeflHero o01ero obpa3oBaHust pa3paboTaHa Ha OCHOBe TpeOOBaHUN K
pe3ysibTaTaM OCBOEHHsS OCHOBHOW 00pa30BaTe/bHOW MpOorpamMMbl CpegHero oOiero obpa3oBaHusi, mpezctaBieHHbIX B PI'OC COO, a Takxke
denepanbHO paboueii TpOrpaMMbI BOCITUTaHUS.

[Tporpamma 1o uHhopMaTHKe JAET MpeCTaBIeHKE O LIeNIsAX, 00IIel cTpaTeruy 00yJeHst, BOCITUTAHUS U Pa3BUTHs 00yJarOIIMXCSI CPe/ICTBAMU
yuebHoro mpeameta «MHpOpMaThKa» Ha Yray0JEHHOM YPOBHE, yCTaHAB/IMBAeT 00si3aTe/lbHOe MpeJMeTHOe COJiep)KaHWe, TPeAyCMaTpHUBaeT ero
CTPYKTYPUPOBaHHMe TI0 pa3jiesiaM M TeMaM Kypca, OTipe/iesisieT pacrpe/ie/ieHue ero Mo Kjaaccam (TojilaM U3ydeHwusl), aéT IPUMePHOe pacrpeziesieHue
yueOHBIX YacoB 10 TeMaTHUECKUM pa3jie/iaM Kypca U peKOMeHIyeMyIo (TIPUMEPHYI0) T0C/1e/I0BaTeIbHOCTh UX U3YUEHHUS C YIETOM MEXITPEAMETHBIX
Y BHYTPUITPEAMETHBIX CBSI3€M, JIOTMKH yueOHOTo Mpoljecca, BO3PacTHBIX 0COOEHHOCTeH 00yuaronuxcsl.

[Mporpamma 1o MHGOPMAaTHKe OIpejessieT KOJMUeCTBEHHbIE M KaueCTBeHHbIe XapaKTePUCTHKU yueOHOro MaTepuana /s KaXIoro roja
W3y4yeHUsi, B TOM UHCJ/Ie [/I COJiep>KaTe/TbHOTO HATlOJTHEHHSI Pa3HOTO BH/ja KOHTPOJIS (TPOMEXXYTOUYHOM aTTeCTAal[UM 00YUaroIUuXCsi, BCEPOCCUHCKUX
TIPOBEPOYHBLIX PabOT, TOCY/apCTBEHHOW WTOTOBOHM aTTecTaldu). IIporpamMma mo MH(OpPMaTHUKe SIB/ISETCS OCHOBOMW /ISl COCTABJIEHHSI aBTOPCKHUX
y4ueOHBIX TTPOrPaMM U Y4eOHUKOB, TTIOYPOYHOTO TIAHMPOBAHUS KypCa yUUTEeIeM.

Wndopmatrka B cpegHeM 0011jeM 00pa30BaHUM OTPakaeT:

CYIIHOCTh WH(OPMATUKA KaK HAyYHOW [AWCOWIUIMHBI, W3ydyarouled 3aKOHOMEPHOCTH TIPOTeKaHWs M BO3MOXXHOCTH aBTOMAaTH3alUd
MH(POPMAIMOHHBIX MTPOLeCCOB B Pa3/MYHBIX CHCTEMaX;

OCHOBHBIE 00/71aCTH TTpUMeHeHHs] THPOPMaTHUKH, TIPeK/ie BCero MH(OpMAaLMOHHbIE TeXHOJIOTHH, YIIPaB/IeHHe U COLMAIbHYI0 Ccdepy;

MeKAUCLUITMHAPHBIN XapakTep WH(GOPMAaTHKH ¥ MH(GOPMALMOHHOM [1eSITeTbHOCTH.

Kypc uadopmaTuku 7151 ypoBHS cpefiHero o61jero 00pa3oBaHus SBJISIETCS 3aBePIIAOIIMM 3TarioM HellpepbIBHOM MOTOTOBKH 00yYaroIXCs
B 00/1acTi MH(OpMaTHKX ¥ HHPOPMAIIMOHHO-KOMMYHHKAIIMOHHBIX TEXHOIOTHH, ONIMPAeTCs Ha CoZiepyKaHue Kypca MH(OPMAaTHKH YPOBHS OCHOBHOT'O
o61ero 06pa3oBaHUsl M OMBIT ITOCTOSIHHOTO TMPUMeHeHHs1 MH()OPMALMOHHO-KOMMYHHUKALIMOHHBIX TEXHOJIOTHH, JaéT TeopeThdecKoe OCMBICTEHHE,
VHTepIIpeTaruio U 000011jeH1e 3TOro OIbITa.

Pe3y/bTaThl yryiyO/IEHHOTO YPOBHS M3yueHusi yuebHoro rpeamera «/HGoOpMaTHKa» OPHEHTHPOBAHBI Ha TIOJyUeHHe KOMIEeTeHTHOCTEeH Iist
MOC/IeAyroIel podeCCHOHATBHOM eaTeIbHOCTHA KakK B PAMKax JaHHOM MpeMeTHOM 00/1acTH, Tak ¥ B CMEXXHBIX C Hell 06/1acTsix. OHY BKJTFOUAIOT B
ce0st:



OBJIaJleHHe KJ/IFOUeBbIMU TIOHSITUSIMA W 3aKOHOMEDHOCTSIMH, Ha KOTOPBIX CTPOWTCS [JaHHas TipeJMeTHass 00siacTh, pacrio3HaBaHUe
COOTBETCTBYIOII[UX UM TIPU3HAKOB U B3aUMOCBSI3eM, CITIOCOOHOCTD ZIEMOHCTPUPOBATDh Pa3/IMUHbIE TIOAXO/bI K M3YUEHHUIO SIBJIEHUH, XapaKTePHBIX /IS
M3yJaeMoi TpeZIMeTHOM 00/1acTHy;

yMeHUe pelllaTh TUTIOBbIe MIPAaKTUUECKHe U TeopeTHUUecKUe 3aJjaud, XapakTepHble [jisi UCTI0/Ib30BaHusl METOZI0B M MHCTPYMeHTapus JaHHOMN
TpeIMETHOM 00/1acTu;

Ha/InuKe TIpe/ICTaB/IeHUH O JaHHOW TIPeJIMeTHOM 00/1aCTH Kak 11e/I0CTHOM TeOpuH (COBOKYITHOCTH T€OPHH), OCHOBHBIX CBSI3SIX CO CMEXXHBIMU
o0J1acTsIMU 3HaHUI.

B pamkax yryiy07€éHHOrO ypOBHS u3yueHust MHGOPMaTHKN 00ecTieurnBaeTcs 1ie/ieHarpaB/ieHHasi OIr0TOBKA 00YJaroUXCsl K TIPO/IOJIKEHUIO
o0Opa3oBaHuUs B OpraHM3aIUsaX MpodecCcuoHaTbHOTO 00pa30BaHUs T10 CIelUaTbHOCTSIM, HETIOCPeICTBEHHO CBSI3aHHBIM C IIU(POBLIMU TEXHOIOTHSIMH,
TaKUM Kak MporpaMMHasi iHyKeHepusi, nHhopMariioHHast 6e301macHOCTb, UHPOPMAaI[OHHbIE CUCTEMbI M TEXHOJIOTMH, MOOW/IbHBIE CUCTEMBI U CETH,
OosbIlivie JaHHBIE U MalIMHHOE O0OyueHWe, TIPOMBIILJIEHHbIM WHTEPHET Belled, MCKYCCTBEHHBbI WHTE/UIEKT, TEXHOJOTMHA OeCrpOBOHOM CBSI3H,
pobOTOTeXHHKA, KBAHTOBbIE TEXHOJIOTHUU, CUCTEMbI PACIipe/ie/IEHHOTO peecTpa, TeXHOJIOTUU BUPTYalbHOM U IOTIOJTHEHHOW peasibHOCTeH.

OcHoBHas Liefb U3yueHusi yueOHoro npeameta «VMHpopmaTuka» Ha yriaybsiéHHOM YpOBHe cpejjHero obiiero obpa3oBaHusi — obecrieyeHre
JlalibHelIIero pa3BUTHS HMH(OPMAIMOHHBIX KOMIeTeHI[MM oOyuaroiierocsi, ero TOTOBHOCTA K JKW3HA B YC/IOBUSIX pPa3BUBAIOIIEroCs
MH(OPMAaLIMOHHOTO 0011[eCTBa U BO3pacTarollleli KOHKYPeHLIMH Ha phIHKe Tpya. B cBsizu ¢ 3TUM usyueHue nHbopmatuku B 10—11 Kiaccax JO/MKHO
obecreunTsb:

c(OpMHPOBAaHHOCTh MHPOBO33p€HHs], OCHOBAHHOTO Ha TOHUMaHUM DPOMU WHGOPMAaTUK{, HWH(OPMALMOHHBIX M KOMMYHHUKAL[MOHHBIX
TeXHOJIOTHI B COBPeMeHHOM 0011[eCTBe;

c(hOpMHPOBAHHOCThL OCHOB JIOTUYECKOTO U aTOPUTMHAYECKOTO MBIIILIEHUS;

c(OpMHPOBAHHOCTh YMEHUM pa3inuaTh (akThl U OL|eHKH, CDABHUBATh OLIEHOYHbIE BbIBO/IbI, BUJETh UX CBSI3b C KPUTEPUSMU OLIEHHMBaHUS U
CBSI3b KDUTEPUEB C OTIpe/|e/IEHHON CUCTeMOM 11eHHOCTel, MPoBepsiTh Ha I0CTOBEPHOCTh U 00600111aTh MH(POPMALIUIO;

cOopMUPOBAHHOCTD TIPe/ICTAaB/IeHNU O BIUSTHUY WH(GOPMALIMOHHBIX TEXHOJIOTHM Ha XKU3Hb uesioBeka B 0011jecTBe, TOHUMaHKUe COLIMAIbHOTO,
9KOHOMUYECKOT 0, TIOJIMTUUeCKOT0, KY/IbTYPHOT' 0, FOPUMUECKOT0, IPUPOIHOT0, 3PTOHOMUYECKOT0, MEJUIIMHCKOTO U (PU3H0JIOTHUeCKOT0 KOHTEKCTOB
MH(OPMAaLIMOHHBIX TeXHOJIOTHH;

TIPUHSITHE TIPABOBbIX U ITUUECKHX aCIeKTOB MH(GOPMAaI[MOHHbBIX TeXHOIOTUM, 0CO3HaHKe OTBeTCTBEHHOCTH JTI0Zieid, BOB/IEUEHHBIX B CO3/laHUe
Y UCI0JIb30BaHKe UH(POPMAIIMOHHBIX CUCTEeM, paclpocTpaHeHre UH(opMaluy;

CO3/laHWe YCJIOBUU [IIs1 Pa3BUTHs HABBIKOB Y4eOHOM, MPOEKTHOW, HayYHO-MCC/Ie/[0BATeIbCKONW W TBOPYECKOM JesTeTbHOCTH, MOTHBAIUU
00yyJaroImxcst K CaMOpa3BUTHIO.

B cogepxanun yuebHoro ripegmera «/HbOpMaTHKa» BBIJEISIOTCS YeThIPe TEMAaTUUECKUX pa3/iesa.

Paznen «I{udpoBasi rpaMOTHOCTB» TIOCBSILEH BOMIPOCAaM YCTPONCTBA KOMIBIOTEPOB U APYTUX 3/IEMEHTOB LIU(PPOBOTO OKPYKeHUsI, BK/IHOUast
KOMIIBIOTEPHBIE CETH, WCIO/b30BAaHUIO CPEZCTB OMeparjioHHON CUCTeMbl, paboTe B ceTu VIHTEpDHET W WCII0/Ib30BaHUIO WHTEPHET-CEPBUCOB,
MH(POPMAIMOHHOM 06e30MacHOCTH.



Pasznen «Teopernueckue OCHOBbI MH()OPMATHKH» BK/IOUaeT B cebsi MOHATUMHBIA arnmapaT WH(POPMATHKH, BOMPOCHI KOJWPOBaHUS
vuHbOopMaIy, u3MepeHust THHOPMAITMOHHOTO 00b&Ma JJaHHBIX, OCHOBBI a/ITeOpbI IOTMKU U KOMITBIOTEPHOTO MO/Ie/TAPOBAHUSI.

Pa3zenn «AropuT™MbI H MPOrpaMMHPOBaHUEe» HATPaB/IeH Ha Pa3BUTHE a/ITOPUTMHUYECKOTO MBIIIIEHHS], pa3pab0TKy a/ifOPUTMOB U OIIEHKY
HX CJIO)KHOCTH, (HOPMUPOBaHMe HAaBLIKOB peann3al[iy MporpamMm Ha si3blKaX IPOrpaMMHPOBAHUSI BLICOKOTO YPOBHSI.

Paznen «VH(popManuoOHHbIE TEXHOJOTHMHW» TIOCBAIIEH BOIpOCaM TMpHUMeHeHUsI WH(POPMAal[MOHHBIX TEeXHOJIOTUM, peaM30BaHHbIX B
MPUKJIaZIHBIX POrPaMMHBIX ITPOJYKTaX M HHTEPHET-CEPBHCAX, B TOM UHCJ/Ie B 3a/jauaxX aHa/M3a JJaHHbIX, UCIT0/Tb30BaHUIO 0a3 JaHHBIX U 3/IEKTPOHHBIX
TalbJUIT [/ pellieHnst TIPUK/IaIHBIX 3a/1ay.

B npuBeiéHHOM /1aree cofiep>kaHuM yuebHOro nipeaiMeTa «HGOpMaTHKa» KypCHUBOM BbI/Ie/IeHbI ZIOTIOJTHUTE/TbHBIE TEMBI, KOTOPbIe He BXOZST
B 00s13aTe/IbHYI0 MporpaMmy o0yueHwsl, HO MOT'YT OBbITb TTPe/JI0XKEHbI /11 U3yUeHUsI OT/Ie/IbHbIM MOTHBHUPOBAHHBIM U CTTIOCOOHBIM 00YUatOLI[UMCS.

YrnyO/nEHHBIN yPOBEeHb U3ydyeHHst TH(HOPMATHUKH PEKOMEH/IYeTCs [/isi TEXHOJIOTMUeCKOro Mpodusisi, OpUEHTUPOBAHHOTO Ha WH)XXEHEPHYIO U
MHGOPMAIIMOHHYI0 Cdephbl eATeNbHOCTU. YTIyOJMEHHBIM YpOBeHb W3yuyeHUs] WH(POPMATHKU 00ecrieurBaeT: TOATOTOBKY OOYJaroluxcs,
OpPUEHTHPOBaHHBIX Ha CIeLUa/bHOCTH B 00/1acTM MH(OPMAIMOHHBIX TEXHOJIOTHH U WH)XXeHepHble CIel[MaJbHOCTH, yuacThe B TIPOEKTHON U
VICC/Ie[J0BaTebCKOM /leATe/TbHOCTH, CBSI3aHHOM C COBPEMEHHBIMM HarpaB/ieHUsIMU OTPaciu UH(POPMaLMOHHO-KOMMYHUKALMOHHBIX TEXHOJIOTHH,
MOJFOTOBKY K yUaCTHUIO B OJIMMIIMAZax U cgave EAMHOro rocyjapcTBeHHOr0 5K3aMeHa 1o UH(opmartuke.

[TocnenoBaTenbHOCTb U3yUeHUsl TeEM B TIpefiesiaX OJHOTO To/la 00yueHus MOKeT ObITh M3MeHeHa 10 YCMOTPeHUI0 YUUTeslst TIPH MO/ITOTOBKe
paboueii porpamMmbl ¥ MOYPOYHOTO TJIAHUPOBAHHUSI.

OO011jee UMCIIO YaCOB, OTBOASAIIUXCS Ui U3yueHUs] MH(POPMATUKK Ha yriay6/1éHHOM ypoBHe, — 272 vaca: B 10 Kiacce — 136 uacos (4 uaca B
HeJent0), B 11 kiacce — 136 yacoB (4 yaca B Hefle/ito).

Cojgepxanue Kypca

10 KVTACC

IIu¢ppoBasi rpaMOTHOCTD.

TpeboBaHus TeXHUKHM 0€30TMIaCHOCTH Y TUTHEHBI ITPY paboTe ¢ KOMITbIOTEpaMU U IPYTUMUA KOMITOHEHTaMH LU()POBOTO OKPYKEHHSI.

[TpuHOUITEl paboThl KOMIIBIOTEPOB W KOMITBIOTEPHBIX cucTeM. ApxuTekTypa (oH HeliMaHa. ABTOMaTHueckoe BBIIOJIHEHWE TPOrPaMMbI
nipotieccopoM. OnepaTviBHasi, IOCTOsSIHHAs U [J0AroBpeMeHHasi namatb. OOMeH [aHHBIMU C TIOMOIIbIO IIMH. KOHTpO/iepbl BHEIIHHUX YCTPOMCTB.
I[Tpsimoii OCTYI K MaMSITH.

OCHOBHbIe TeHJeHLMM pa3BUTUSI KOMIIbIOTEDHBIX TexHosoruid. IlapasiesibHble BbIUMC/IEHHMs. MHOTrOIPOLIECCOPHBIE  CUCTEMBI.
CymnepkomrbtoTepsl. PacnipesieniéHHble BEIUMCIUTE/IBHBIE CUCTeMbI U 06paboTka 60/ibIuX faHHbIX. MoOU/IbHBIE [U(POBBIE YCTPOICTBA U UX POJb B
KOMMYHUKaLUsX. BcTpoeHHble KOMITbIOTepbl. MUKPOKOHTpOJIEphl. PO60TH31pOBaHHbIe POM3BO/ICTBA.



[TporpammHOe obecrieyeHre KOMITBIOTEPOB 1 KOMITbIOTEPHBIX cHcTeM. Byl mporpaMMHOro obecrieyeHust U Mx HasHaueHue. OcobeHHOCTH
MPOTrPaMMHOT0 o0ecrieueHrst MOOWIBHBIX yCTpoicTB. [TapanienbHoe mporpammupoBadye. CHcTeMHOe IporpaMMHoe obecrieyeHue. OreparjioHHbIe
CHUCTeMbl. Y TUMUTHI. [IpaiiBepsl yCTPONCTB. VIHCTa/UISALMS ¥ IeMHCTA/UISLVS TTPOTPaMMHOTO 00ecrieueHws..

daiinoBble cuctembl. [IpUHIMITEI pa3MelieHHs 1 UMeHOBaHUs PaiiioB B onroBpeMeHHOU naMsaTH. 111abmoHb! 4151 onrcanus rpyrim (aiiios.

[TporpammHoe obecrieuenue. JIWileH3MpOBaHWE TPOrpaMMHOrO obecrieueHuss W LUQPOBLIX pecypcoB. I[IpompuerapHoe u cBoOOAHOE
nporpaMmMHoOe obecrieueHrie. Kommepueckoe ¥ HeKOMMepYeCKOe WCIIO/b30BaHMe TIPOrPaMMHOTO obecriedyeHHsi W LM(GPOBBIX PeCypCoB.
OTBeTCTBEHHOCTD, YCTaHAB/MBaeMast 3aKOHOjaTebcTBoM Poccuiickoit demepalivu 3a HerpaBoOMepHOe MCTI0/Ib30BaHKe TIPOTrPaMMHOT0 0becrieueHust
1 1[U(POBLIX PECYPCOB.

[IpyHIMIBI OCTPOEHUSI U arrapaTHble KOMIIOHEHTBhI KOMITbIOTepHBIX ceTed. CeTeBble NMpoTOKosbl. CeTb VHTepHeT. Azpecanjusi B CeTH
Nureprert. IIporokossl cteka TCP/IP. Cucrtema JOMeHHBIX UMEH.

Pasnenenne IP-ceTn Ha mojceTy € MOMOLBIO0 MacoK nogcetel. CeTeBoe afMUHUCTpUpPOBaHye. [lonydyeHre JaHHBIX O CeTeBbIX HACTPOMKax
KomnbroTepa. [IpoBepka Hanuuus CBsA3U C y3/10M ceTd. OnpesiesieHre MapLIpyTa JBWKeHUs [1aKeTOB.

Bugpsl pestenpHOCcTH B ceTu VHTepHeT. CepBuchkl VMHTepHeTa. I'eonH(OpMaljoHHbIe cHcTeMbl. ['e0/lOKallMOHHbIE CEPBUCHI peajbHOro
BpeMeHHU (HarpuMep, JOKalus MOOW/bHBIX Tese)OHOB, OIpeZiesieHHe 3arpy’KeHHOCTH aBTOMarvcrpasei), MHTepHeT-TOpros/s, OpoHHWpOBaHUe
O1IeTOB U FOCTHHMLI.

I'ocypapcTBeHHbIe 3/1eKTPOHHBIE CepBUCHI U yc1yru. ColjuaibHble CeTH — OpraHu3alivis KOJIJIeKTUBHOTO B3auMO/IeHCTBHUS M 0OMeHa JJaHHbIMM.
CeTeBoil 3TUKeT: IpaBuW/a MoBejeHUst B KubepripocTpaHcTBe. [IpobieMa MoAJMHHOCTH To/1ydeHHOM MH(opManyu. OTKpbIThle 00pa3oBaTe/ibHbIe
pecypchl.

TexHOreHHble M 3KOHOMHYECKHe Yrpo3bl, CBS3aHHbIe C HCIO/Ib30BaHMEM HH(OPMALMOHHO-KOMMYHHUKALIMOHHBIX TexHojorui. O6ujue
npoOsieMbl 3alUThI MHPOpMaLK U MH(opMalLoHHOW Oe3oracHocTy. CpefcTBa 3all{UThl HHPOPMAILMK B KOMIbIOTEpaX, KOMIbIOTEPHBIX CETSX U
aBTOMAaTH3UPOBAHHBIX MH(POPMALIMOHHBIX cucTeMax. [IpaBoBoe obecrieyeHre HHPOPMaLIMOHHONW 6€301acHOCTH.

IIpenoTBpalljeHrie HeCaHKLIMOHMPOBAHHOIO [JOCTyNa K JIAYHOM KOH(UJeHLManbHOM HH(pOpMalUY, XpaHSLeics Ha [epCoHaJlbHOM
KOMIIbIOTepe, MOOW/IbHBIX YCTPOWMCTBaX. BpesioHOCHOe TporpaMMHOe obecrieueHWe W CrOCOObI OOpPHObI C HUM. AHTHUBUDYCHBIE TIPOTPaMMBbI.
Opranu3anyst TMYHOT0 apxyBa UHpopmatyu. Pe3epHoe KornrpoBaHue. [1aposibHas 3aljyTa apxuBa.

[MudpoBanue faHHbIX. CHMMeTpUUHble M HecuMMeTpuuHble mMppel. HIudper npocrod 3amensl. Iudp Llesaps. udpp Brkenepa.
Anroputm mmdpoanus RSA.

TeopeTuueckne 0CHOBbI HH(OpMATHKH.

Wndopmanys, faHHbIe U 3HaHWs. VIHGOpMalMOHHBIe MTPOIiecchl B TPUPO/e, TEXHUKE U 00IIecTBe.

HerpepoiBHBIE U IWCKPETHBIE BEMWYMHBI M CUTHa/Mbl. HeoOX0AWMOCTb AMCKpeTH3aly MH(GOPMALUH, TIpeHa3HAUeHHOW /IS XpaHeHwUs,
riepesiaur ¥ 06pabOTKY B IIUPPOBBIX CHCTEMAX.



[lBonuHOe KozivipoBaHue. PaBHOMepHbIe U HepaBHOMepHbIe KO/ibl. [lekoZrpoBaHue COOOIIeHuH, 3arMCaHHbIX C TIOMOILIbI0 HePaBHOMEPHbIX
KozloB. YcnoBue PaHo. [locTpoeHue 0HO3HAUHO JEKOAMPYeMBIX KOJOB C IMOMOIIbIO JepeBa. EAWHUIBI M3MepeHUs: KoMMuecTBa UH(OPMaLUu.
AndaBUTHBINA TOAXO/ K OLIEHKe KO/IM4yecTBa UH(OpMaLiH.

Cucrembl cuncieHust. Pa3BépHyTasi 3amuch 1ieJIbIX ¥ JPOOHBIX UMCes B TIO3ULMOHHOM crcTeMe curciieHrsi. CBOWCTBA MMO3UIIMOHHON 3aIiuch
yKC/a: KOJIMUeCTBO LU(p B 3aMKCH, MPU3HAK eTMMOCTH YKC/Ia HA OCHOBaHME CHCTeMbI CUMC/IeHUsl. AJITOPUTM TiepeBo/ia LieJIoro ync/ia u3 P-nuHoi
CHCTeMbI CUMC/IEHHS] B [IeCATUUHYIO. AJITOPUTM TiepeBojila KOHEYHOM P-wuHOW ApoOu B AeCATUYHYI0. AJTOPUTM TepeBOZid LIeJIoTO0 Yuc/ia U3
JeCATUYHON CHCTeMbI CurciieHusi B P-uunyto. [lepeBog KOHeUHO# fecTHUHOM Apobu B P-nunyto. [IBonuHast, BOCbMepPUYHAsI U IIeCTHAAL[aTepUyHast
CUCTeMbI CUMCJIeHUS], CBSA3b MeX/y HUMU. ApuMeTruecKue orepalyy B MO3ULMOHHBIX CUCTeMaxX cunc/ieHus. TpouyHas ypagHosewleHHas cucmema
cuucneHus. [JeouuHo-oecimuyHas cucmema cuucaeHusl.

KomupoBanue TtekctoB. KomaupoBka ASCII. OpgHobGaiithbie kogupoBku. Crangapt UNICODE. KomupoBka UTF-8. Omnpegenenve
MH(POPMAIMOHHOTO 00bEMa TEeKCTOBBIX COOOIIIeHHH.

KopupoBanue usobpaxenuil. OrneHka HH(oOpMalMoHHOrO 00BbEMa rpadMueckuX [JaHHBIX TIPY 3aJaHHBIX paspellleHnd W T1yOuHe
KoZMpoBaHus LiBeTa. LIBeToBble Mozieu. BekTopHoe KosvpoBanue. Popmarsel rpaguueckux (ainos. TpéxmepHas rpaduka. @pakranbHas rpaduka.

KopupoBanue 3Byka. OileHKa HMHGOPMalMOHHOTO 00bEéMa 3BYKOBBIX J[aHHBIX IPU 33/laHHbIX YacTOTe JAUCKpEeTH3alud U Pa3psiIHOCTU
KOJUPOBaHUsl.

Anrebpa noruku. IToHsiTHe BbicKa3biBaHUs1. BbickasbiBaTebHbIe GOpMBI (TIpeiuKaThl). KBaHTOpPBI CyI|eCTBOBAHUS U BCEOOIITHOCTH.

Jlornyeckue onepatuu. Tabmuibl ICTUHHOCTH. Jlornueckue BelpakeHus1. Jlornueckre ToxxecTBa. [lokasaTenbCTBO JTOTMUYECKUX TOXKECTB C
MOMOLIbI0 Tab/ML] UICTUHHOCTH. JIornueckue oreparjyy 1 orepanuy Haj, MHOKeCTBaMU.

3aKOoHbI anreOpbl JTOTMKU. DKBUBa/leHTHbIe ITpeoOpa3oBaHusl JOTMYeCKHX BbIpakeHui. Jlornueckue ypaBHeHHs U CHCTeMbl ypaBHEHUH.

Jlornueckue (QyHKLMU. 3aBUCUMMOCTb KOJMYECTBA BO3MOXKHBIX JIOTMUECKMX (YHKLMA OT KOJM4YecTBa aprymeHTOB. [losiHble cuCTeMbI
JIOTUYeCKUX (QYHKLIUM.

KanoHnueckue (popmbl 10ruueckux BblpakeHWH. CoBeplleHHble [U3bIOHKTUBHbIE 1 KOHBIOHKTUBHbBIE HOPMaslbHble (DOPMBI, alTOPUTMBI UX
MOCTPOEHUsI 110 Tab/rIe NCTUHHOCTH.

Jlormueckue syeMeHTBl B cOCTaBe KOMIIblOTepa. Tpurrep. Cymmarop. MHoropaspszHbeii cymmarop. [locTpoeHne cxem Ha JI0rM4eCKHUX
3/1eMeHTax I10 3aZlaHHOMY JIOTUYeCKOMY BBbIPaKeHUIO. 3aliCh JIOTUYECKOr0 BbIPDAKEHUS T10 JIOTUYEeCKOU CXeMe.

[IpencraBneHue LiesbIX 4yMcesl B NMaMATA KOMIIblOTepa. OrpaHMUeHHOCTb [uara3’oHa 4Yucesl NMPU OrpaHWYeHWH KOJIMYeCTBa paspszioB.
[leperiosiHeHre pa3psAHON ceTKU. be33HaKOBbIe ¥ 3HAKOBbIE JJAHHBIE. 3HAKOBbIM OUT. [IBOMUHBIN /JOTIO/THUTE/TEHBIN KOZ OTPUL[ATeTbHBIX UHCeT.

[TobuToBbIe Toruyeckyre oneparuu. JIoruueckuii, apupmMeTHUeCKA 1 LUK/Indeckuii capurd. [ludpoBaHue C MOMOIIBI0 TOOUTOBOM OMeparuu
«nckmoyaroiree NJIN».

[IpencraBneHye BellleCTBEHHBIX YMCesl B IaMSITH KOMIIbIOTepa. 3Havalljas 4acThb U OPSA0K urcia. [lnana3oH 3HaueHWH BelljeCTBeHHBIX YMCell.
[TpoGiembl XpaHeHUs BeLeCTBEHHBIX UMCes, CBSI3aHHble C OTPAaHHMYEHHeM KOJIMYeCTBa pa3psfoB. BeirosHeHWe oreparuii C BelleCTBEeHHBIMH
YKC/IaMH, HAaKOTUIEHHe OITMOOK TIPY BBIUMC/IEHUSIX.



ANropuTMBI M NPpOrpaMMHpOBaHMe.

OrmpeiesieHrie BO3MOJKHBIX Pe3y/IbTaTOB pPabOThI MPOCTEHIINX aTOPUTMOB YITPAB/IeHUs WCTIOHUTESIMA U BBIYUCTATE/TBHBIX aJITOPUTMOB.
Ormpe/esieHre NCXOAHBIX JAHHBIX, TIPYU KOTOPBIX a/ITOPUTM MOXKET JaTh TpeOyeMblii pe3y/bTarT.

OTamnbl pellleHUs 3alad Ha KoMmmbloTepe. VIHCTpyMeHTasbHblE Cpe/CTBa: TPaHC/IATOP, OT/IaAuMK, Npo(UIMpOBLMK. Kommnumsauus u
WHTepIipeTalus porpaMmm. BupTyasbHble MallluHbI.

VHTerpupoBaHHast cpefa pa3paboTku. MeToApl OT/IaAKU TporpaMm. VIcrmonb3oBaHWe TPaCCHPOBOYHBIX Tabsur. OT/aflouHbIi BBIBOJ,.
[Tomarosoe BeINO/IHeHKe TpOrpaMMel. Touky octaHoBa. IIpocMOTp 3HaueHN! NepeMeHHbIX.

SA3pIk mporpammupoBanus (Python, Java, C++, C#). Turibl JaHHBIX: Lie/IOYMCIeHHbIe, BellleCTBeHHbIe, CHMBOJIbHbIE, IoTMueckue. BeTBieHus.
Cnoxnbie ycaoBust. LIUkbl ¢ ycioBrueM. LInkiibl mo mepemeHHOU. B3anMo3aMeHs1eMOCTb pa3/IMUHbIX BUIOB LIMK/I0B. VIHBapuaHT LyK/a. CocTaB/ieHre
LIMKJIa C UCIIO/Ib30BaHWeM 3apaHee OIpe/ie/IEHHOrO0 MHBapUaHTa LiMKJIa.

[okymeHTHpOBaHKe nIporpaMM. Vcronb3oBaHue KoMMeHTapueB. [1oAroToBKa onvcaHusi NporpaMMbl U MHCTPYKLMU [1JIS1 TI0/1b30BaTesIsl.

Anroputmbl 06pabOTKM HaTypasbHBIX UKCesI, 3alMCaHHbIX B MO3UIMOHHBIX CUCTeMaX CUMC/IeHUs: pa3bueHue 3alicy UKcia Ha OT/e/bHbIe
1M (pbI, HAXOXKAEeHUe CYMMbI U TIPOM3BeieHus 1u(dp, HaX0KJeHrne MaKCUMa/ibHOW (MUHUMa/IbHOMN) LTU(PHI.

HaxoxxgeHre Bcex MPOCTBIX UMCeN B 3aJjaHHOM Juaria3oHe. IpecTaBieHre uuc/ia B BUJe Habopa MPOCTHIX COMHOXUTesed. ANTropuTm
ObICTPOro BO3BE/IeHUS B CTeTeHb.

OO6paboTka AaHHBIX, XpaHAIMXCA B ¢aiiax. TekcToBble M JBOMUHBIe (aiiyibl. DaiiioBble iepeMeHHbIe ((haiiioBble yKaszarenun). UteHue 13
(haiina. 3anucek B datin.

Pa3buenue 3ajaur Ha nozzazaun. [TogmporpamMmel (ripoleaAypsl U GyHKIUM). Pekypcusi. PekypcrBHbIe 00beKThI ((hpakTasbl). PeKypcruBHbIE
npoLeAypbl U GyHKIMU. Vcrionb3oBaHue cTeKa /1Jis OpraHu3alii peKypCHUBHBIX BHI30BOB.

Vcnonb3oBaHve CcTaHAapTHOM OWUO/MMOTeKM si3blka TIporpaMMupoBaHusi. [logkmoueHne OUOMMOTEK TIOANPOTPAMM  CTOPOHHHUX
npou3BojuTeneld. MoAyabHbIA TPUHLIMIT TTIOCTPOEHHS TIPOrPaMM.

YucneHHele Metogpl. TouHoe U TIpUO/IMKEHHOe pellieHUs 3afiaud. UucieHHble MeTO[bI pellleHus ypaBHeHUM: MeTo[, Tiepebopa, MeTOZ
TMOJIOBUHHOTO feneHusi. [IpubmkéHHOe BBIYMC/IEHHWe JJIMH KPUBBIX. BeruncieHue ruiomjazieil ¢GUryp C mOMOINBI0 YMC/IEHHBIX METOZOB (MeTof
MPSIMOYTO/IbHUKOB, MeTO/, TpareLiuii). [Tonck MakcuMyma (MUHUMYyMa) (PYHKLIMU OFHOM rlepeMeHHOM MeTO/I0OM TOJIOBUHHOTO Jle/IeHuUsl.

O6paboTKa CHMBOJIBHBIX AaHHBIX. BcTpoeHHble (DYHKLMHM sI3bIKAa MTPOTPaMMUPOBaHUsS [Jisi 00pabOTKM CHMBOJIBHBIX CTPOK. AJITOPUTMBI
00paboTKM CMMBOJIBHBIX CTPOK: TTO/[CUET KOJTMUECTBA MOSIB/IEHW CHMBOJIA B CTPOKe, pa30reHre CTPOKH Ha CJI0BA 10 NPOOebHBIM CHMBOJIaM, TIOMCK
MO/ICTPOKM BHYTPU JlaHHOW CTPOKM, 3aMeHa HalileHHOW TOJCTPOKM Ha JpYIyl CTpPOKy. ['eHepaljis BceX CJ0B B HEKOTOpOM asasuTe,
yZOBJIETBOPSIFOIMX 3alaHHBIM OrpaHuueHusiM. [IpeoOpa3oBaHue uKcia B CHMBOJIBHYIO CTPOKY M 00paTHO.

MaccuBbl ¥ TIOC/Ie[OBATeNbHOCTH  YWces. BpruncieHre 00OOIIEHHBIX XapaKTEPUCTUK 3JJ€MEHTOB MacCHBa WM UYHC/IOBOM
10C/1e/10BaTeIbHOCTU (CyMMBI, POW3Be/leHUs], CPeJjHero apu(MeTuecKoro, MUHMMaabHOTO U MaKCUMaJIbHOTO 3/1eMEHTOB, KOJTMYEeCTBa 3/1eMEHTOB,
Y/IOBJ/IETBOPSIFOLLIMX 3a/JaHHOMY YCJIOBUIO). JIMHEMHBIN MOWCK 3aJaHHOTO 3HaUeHHUsI B MacCUBe.



CopTupoBKa 0lHOMepHOro MaccrBa. ITpocTbie MeTo/ibl COPTUPOBKM (MeTO/, ITy3bIpbKa, MeTo/| BbiOOpa, COpTUPOBKA BcTaBKamM). COpTHUpPOBKa
cvsiHueM. beictpast coptupoBka MaccuBa (anroputM QuickSort). JIBOMYHBIN TOUCK B OTCOPTUPOBAHHOM MacCCHBe.

[lBymepHble MacCUBBI (MaTpuiibl). AroputMbl 00pabOTKM /ABYMEPHBIX MacCHBOB: 3allO/IHEHHE JABYMEPHOTO YHC/IOBOTO MAacCCHBA 10
3a/laHHBIM TpaBUJIaM, ITIOUCK 3/1eMeHTa B IBYMEPHOM MacCHBe, BbIUMC/IeHHe MakCuMyMa (MMHMMYMa) U CYMMBI 3/7IeMEeHTOB IBYMEPHOI'O MacCHBa,
repecTaHOBKAa CTPOK M CTOJIOIOB IBYMEPHOTO MacCHBa.

HNHpopmaliiuoHHbIe TeXHOJIOTHH.

TexcToBeIl niporjeccop. PefaktupoBanue 1 ¢opmarrpoBanue. [IpoBepka opdorpapuu v rpammatvkd. CpefcTBa MOMCKA U aBTO3aMeHbI B
TEKCTOBOM TMporjeccope. Vcronb3oBanue ctumeli. CTPyKTYpHpPOBaHHBIE TEKCTOBbIe AOKyMeHTHI. CHOCKH, oryiaBieHue. KostekTrBHasi pabora c
JIOKyMeHTaMu. VIHCTpYMEHTBI perleH3MpOBaHUsI B TEKCTOBBIX mporeccopax. Ob6mauHble cepBuChL. [lenoBasi meperwmcka. Pedepar. ITlpaBuia
L[UTHPOBAHUS UCTOUHUKOB U 0popmieHust bubmorpaduueckux ccpiiok. OdopmiieHre CrivicKa TMTepaTyphbl. 3HAKOMCTBO C KOMITbIOTePHOW BEPCTKOM
TekcTa. TexHuueckue cpezicTBa BBOJa Tekcra. Crieljuasu3upoBaHHble CpefiCTBa peJakTUPOBAHUS MaTeMaTUYeCKUX TeKCTOB.

AHanmu3 paHHbIX. OCHOBHBIE 337lauM aHalaM3a [JaHHbBIX: IPOTHO3UpPOBaHMe, KaacCU(UKalLus, KacTepusalys, aHalu3 OTKJIOHEeHWH.
[TocnefoBaTeIbHOCT pellleHHsl 3a/lay aHa/iu3a JlaHHbIX: cOOp MepBUUHBIX JaHHbIX, OUMCTKA U OlleHKa KauecTBa JlaHHbIX, BbIOOD W/W/IM TIOCTPOeHNe
MoZieny, rpeobpa3oBaHMe [aHHBIX, BU3yanu3alus [aHHbIX, WUHTepHpeTalys pe3y/ibTaToB. IIporpaMMHble CpefcTBa U MHTEPHET-CEPBUCHI AJIst
00paboTKu U NpefcTaBieHus JaHHbIX. bosblive faHHble. MalHHOe oOyueHye. VIHTeIeKTyaIbHbIM aHaIu3 [JaHHBIX.

AHanu3 aHHBIX C TOMOILBIO 3/IEKTPOHHBIX Tabmul|. BbluncrieHne cymMmbl, cpefiHero apu@meTHueckoro, Haubosblero (HavuMeHbIIero)
3HaueHMs JuarasoHa. Beruncienne koadduiieHTa KOppessiliiy ABYX psi/ioB JaHHbIX. [TocTpoeHue cTo104aThIX, TMHeHUaThIX ¥ KPYTOBBIX JarpamMM.
[Toctpoenue rpadrikos ¢yHkuuii. [Togbop MHNUY TpeHAa, pellieHre 3a/jau IPOrHO3MPOBAHUS.

UuicsieHHOe pellleHre YpaBHEHUH € TIOMOIIIbIo Mofbopa napaMerpa. ONTUMU3alys KaK MOVMCK HaWIy4llero pelleHus B 3a/|JaHHbIX yCIOBUSIX.
LleneBass QyHKIMs, orpaHuueHus. JlokanbHble W r/100a/bHBIE MUHHMMYMBI lieneBod (QyHKIMU. PellleHWe 3ajjau ONTHMM3aLMU C TTOMOLL[bIO
3/IEKTPOHHBIX Tab/u1].

11 KJTACC

TeopeTuueckue 0CHOBbI HH(pOpMATHKH.

TeopeTnyeckre MOAXOAbI K OLleHKe KO/M4ecTBa MH(OpMaLM. 3aKOH aAJUTUBHOCTU MHGpopMmauuu. ®opmysna Xaptau. MHdopmaius u
BepoATHOCTb. PopmyJia [lleHHOHA.

Anroputmbl ©katusi AaHHbIX. Asnroput™M RLE. Anroputm Xadgdmana. AnroputM LZW. ANropuTMbl CKaTUsl JIaHHBIX C TIOTEpPsIMU.
YMeHblI1IeHHe T/IyOUHBI KOAUpPOBaHus 1jBeTa. OCHOBHBIE H/leu anroputMoB okatus JPEG, MP3.

CKOpOCTh Tiepefjau JaHHBIX. 3aBUCUMOCTb BpeMeHH Tiepesjaud 0T MH(OPMAIL[MOHHOTO 00béMa /IaHHBIX W XapaKTePUCTHK KaHasja CBSI3M.
[IpyurHBl BO3HWKHOBEHHs OMMOOK TpY Tepejave AaHHBIX. Kozbl, T03BOsIsIOMIME OOHAPY)KUBaTh U WCTIPAB/IATH OMIMOKK, BO3HUKAIOIIME TIPU
nepefiaue JaHHBIX. PaccrostHre XammuHra. KoavpoBanue ¢ moBTopeHreM 6utoB. Koabl XaMMuHTa.

Cucrembl. KoMmoHeHTBI cucTeMbl U UX B3anMogeiictBre. CructeMHbii 3¢ dekT. YrpapieHre Kak WHPOPMAMOHHLINA iporjecc. ObpaTHas
CBSI3b.



Mogenu u MmogenupoBanue. Llens MogenupoBadust. COOTBETCTBUE MO/IeNId MO/IeTUPyeMOMY O0beKTy UK TIPOLIeCCy, 1eJd MOJe/TMPOBaHMUS.
dopmasnu3anus NpUK/IaZHbIX 3a/ay.

I[MpescraBieHrie pe3yIbTaTOB MO/|e/TMPOBAHUS B BU/le, OOHOM /JIst BOCTIPHUSATHS YesioBeKoM. ['padrueckoe mipesicTaB/ieHre JaHHBIX (CXeMBbI,
TabULBI, TPadUKy).

I'padbl. OcHoBHBIE TIOHSATUS. Buzbl rpadoB. Onucanve rpadoB ¢ TTOMOIIbIO MaTPHUL] CMEXHOCTH, BECOBLIX MAaTpHL], CITMCKOB CMEXHOCTH.
PelleHue anropuTMMYecKux 3ajiau, CBsI3aHHBIX C aHA/IM30M rpadoB (MOCTPOeHHe ONTUMarAbHOTO MYTH MEXJy BeplivHaMu rpada, orpefesneHue
KOIMUYeCTBa Pa3/IMUHbIX MyTel MeXX/ly BepLIMHAMUA OPUEHTHPOBAaHHOIO aljUK/IMYecKoro rpaga).

HepeBbsi. bunapHoe gepeBo. [epeBbst moucka. CriocoObl 00xo/a fepeBa. ITpencraBineHrie apudMeTUUeCKUX BBIDAKEHWM B BUJE JiepeBa.
JlMcKpeTHBIE WI'PHI JBYX WIPOKOB C TIOMHOW MHGopMarueli. [ToctpoeHre nepeBa mepebopa BapuaHTOB, OIMHCAHHE CTPAaTerMyd WUTPhl B TaOIMUYHON
(hopme. BeIUTphIIIHbIE U TIPOUTPHILITHBIE TTO3UI[MK. BBIUTPHILLIHBIE CTPATETUH.

CpencTtBa HMCKYCCTBEHHOrO MHTeslekTa. CepBHCBHl MalIMHHOIO IepeBOZla W pacro3HaBaHWs YCTHOM peur. KOTHWUTHBHBIE CepBHCHI.
WpeHTuduKalys v Mouck uobpaxeHui, pacro3HaBaHue juil. CaMoo0yyJaroliuecst CUCTeMbl. VICKyCCTBeHHBIM UHTEIEKT B KOMITbIOTEPHBIX UTDax.
Vcrnonb3oBaHWe MeTOJ0OB HMCKYCCTBEHHOTO HWHTe/ZIeKTa B 0Oydarolux cucremax. VCmonb3oBaHHWe MeTO/0B HMCKYCCTBEHHOT'O WHTeJIeKTa B
poboTtoTexHuKe. IHTepHeT Belijeil. [TepcrieKTHBBI Pa3BUTHsI KOMITbIOTEPHBIX UHTe/UIeKTyabHbIX cucTeM. HelipoHHbIE ceTH.

ANropuTMBI M NPpOrpaMMHpOBaHMe.

dopmanu3anys NoHATHS anroputMa. MamvHa TeloprHra Kak yHUBepcasabHasi Mojienb BelurcieHui. Te3uc Uépua—TwrropuHra.

O11eHKa CI0>KHOCTY BbIUMC/IeHUH. BpeMst paboThl ¥ 00bEM MCTIOMb3yeMoi TTaMsITH, X 3aBUCUMOCTh OT pa3Mepa UCXOJHbBIX JaHHbIX. OlleHKa
aCUMITTOTUYEeCKON CJIO)KHOCTH aJFOPUTMOB. AJITOPUTMBI TTOJIMHOMHUANBLHONW CIOXKHOCTU. [lepeGopHble anropuTmbl. [IpyuMepnl pasmMuHbIX
aZrOpPUTMOB pellleH!s OJHOM 3a/jaud, KOTOpble UMEIOT Pa3/InyHYI0 C/I0KHOCTb.

[Tonck MpoCTBIX UMCesn B 33/JaHHOM JiMarna3oHe C TIOMOLIbI0 alrOPUTMa «pelleTo JpaTocheHar.

MHoropa3psijHble 1jefble Unca, 3a/jauu JIMHHON apu(MeTHKH.

CnoBapu (accoliaTUBHBIE MacCUBBI, 0TOOpakeHUst). X31I-Tabuiibl. [TocTpoeHue andaBUTHO-YaCTOTHOTO CI0Baps AJIsl 3aJAHHOTO TEKCTa.

Crexn. AHanM3 PaBU/IBHOCTH CKOOOYHOTO BhIpaKeHUs1. Beruriciienre apuMeTHnyecKoro BeIpaKeHHs, 3aITMCaHHOTO B TTOCTQUKCHON dopme.

Ouepepnu. Vcrionb3oBaHue ouepeu Jis1 BDEMEHHOT'O XpaHeHHUs JaHHbIX.

Anroputmsl Ha rpadax. [TocTpoeHMe MUHMMaIbHOTO OCTOBHOT'O JiepeBa B3BelleHHOI'0 CBSA3HOI0 HeopueHTHpoBaHHOro rpada. Konvuectso
pa3/IMUHBIX MyTel MeXX/ly BepIlIMHaMU OPUEHTUPOBAHHOTO alfuK/IMuecKoro rpada. Airoputm [JeiKcTpsbi.

HepeBbsi. Peanu3aryist epeBa C TIOMOIIBIO CCHIJIOYHBIX CTPYKTYp. [BomuHble (OvHapHBIe) AepeBbsi. [TocTpoeHue nepeBa [jist 3alaHHOTO
apu(MeTHUeCKOT0 BhIpaKeHHsl. PeKypcHBHBIe anropuT™Mbl 00X0/1a AiepeBa. Vcronb3oBaHMe cTeKa v ouepeu Jjist 00xo/a JepeBa.

[JlvHamnueckoe MporpaMMHpOBaHMe KakK MeTOJ| pelleHMs 3a/lau C COXpaHeHHeM IIPOMEeXYTOUHBIX pe3y/bTaTOB. 3a/jauM, pellaemble C
TIOMOII[bI0 IMHAMUUECKOT 0 TIPOrPaMMUPOBAaHKsI: BbIUKC/IeHNe PeKYPCHUBHBIX (DYHKLIWMN, TIOJCUET KOIMUeCTBa BAPUAHTOB, 3a/laul ONTHMU3aLIUH.



[TousatHe 006 00BEKTHO-OPUEHTHUPOBAHHOM TMporpaMMmupoBaHuu. OObeKTbl W Kiaccel. CBoiicTBa M MeTOAbl 00beKTOB. OOBEKTHO-
OpPMEHTHPOBaHHbIM aHanmu3. Pa3paboTka TmporpaMM Ha OCHOBe OOBEKTHO-OPMEHTHPOBAHHOTO TOAXoAa. VIHKarcysnsmus, HacjaeJoBaHHe,
TOIUMOP(PU3M.

Cpeap! O6bicTpOi pa3paboTku mporpamm. [IpoekTripoBaHue nHTepdeiica Moab30BaTes. VIcrnonb30BaHie TOTOBBIX YITPAB/ISIEMBIX 3/IEMEHTOB
Ji71st ocTpoeHust uHTepdetica.

O630p SI3BIKOB ITPOrpaMMHpoBaHus. [IoHsTHE O MapagurMax MporpaMMHUPOBaHMS.

HNHpopMmaljuoHHbIe TeXHO/IOTHH

OTarbl KOMIIBIOTEPHO-MaTeMaTHYeCKOT0 MO/IeTMPOBAaHKSL: IOCTAaHOBKA 3a/jauH, pa3paboTKa MO/ieJTi, TeCTUPOBaHHe MOZeH, KOMITbIOTePHBII
9KCIIepYMeHT, aHa/Iu3 pe3y/1bTaToB MO/ e/IMPOBaHuUs.

Juckpetnsanusi npU MaTeMaTMUeCKOM MO/Ie/IMPOBaHUM HeNpepbIBHBIX MpoLlecCOB. MogenvpoBaHie [JBwkeHUs. MopenupoBaHue
Oronornueckrx cucreM. MaremaTrueckrie MOZielld B 5KOHOMUKe. BerancivTe/ibHble SKCTIEPUMEHTBI C MOZIeJISIMH.

O6paboTka pe3y/nbTaTOB 3KCriepuMeHTa. MeTos HauMeHbIIHMX KBazApaToB. OlleHKa UMC/IOBBIX TApaMeTpPOB MOJeMUpyeMbIX O00BeKTOB U
nporjeccoB. BoccTaHoB/IeHMe 3aBUCMMOCTEN T10 pe3y/ibTaTaM SKCIepUMeHTa.

BepositHocTHBIE MOzien. MeTozibl MoHTe-Kapiio. iMuTalioHHoe MoziesiipoBaHue. CUCTeMbI MacCOBOTO 0OCTY>KUBaHUSI.

TabmuHble (pesnsiuoHHbIe) 0a3bl JaHHBIX. Tabmuila — rpeJcTaBaeHue CBefieHU 00 OAHOTUMHBIX 00bekTax. [Tose, 3amuck. Knrou TabmuLib.
PaboTa c roToBoii 6a30ii JaHHBIX. 3aroiHeHWe 0a3bl JaHHbIX. [10MCK, COPTUPOBKA U (GUIbTPALIMS AaHHBIX. 3aPOChl Ha BLIOOPKY /JaHHBIX. 3arpOChI
C mapameTrpaMmy. Beluucisiemsle 1oJisl B 3arpocax.

MHoroTtabnuunble 0a3bl AaHHBIX. TUIbl CBs3eld Mexay Tabsuijamu. Boemnuii kmod. LlesoctHocTh 6a3bl J@aHHBIX. 3ampochl K
MHOTOTabIMUHbBIM 6a3aM JJaHHBIX.

WuTepHeT-nipusiokeHust. [IoHsITHE 0 cepBepHOM U KJIIMEHTCKOM YacTsX calTa. TexHO0rusl «K/IMeHT — CepBep», e€ JOCTOUMHCTBA U HeZJOCTaTKH.
OcHogel si3b1ka HTML 1 Kackagubix Tabsui] ctusiedt (CSS). CrieHapuu Ha s3bike JavaScript. @opMel Ha BeO-cTpaHHMIIe.

Pa3melijenre Be6-caliToB. Y cyra XOCTUHTa. 3arpy3kKa ¢aiioB Ha CaMT.

BBoj, n300pakeHHi C WCTOMb30BaHKWEM Da3MUYHbIX LM(GPOBBIX YCTPONCTB (LUGPOBHIX (OTOANapaToB U MHUKPOCKOIIOB, BHUJEOKamep,
CKaHepoB U Apyrux yctpouctB). ['paduueckuii pemsakTop. Paspeiienve. KagpupoBanue. VcrnipaBieHue rnepcrnekTuBbl. ['uctrorpamma. Koppekis
ypOBHel, Koppekis 1iBeta. ObecriBeurBaHue 1[BETHBIX U300pakeHui. PeTyiib. PaboTa ¢ obactamu. OUIBTPEL.

MHorocioiHble n300paxenusi. TekcToBble cyion. Macka cosi. Kananel. CoxpaHeHue BbiZie/ieHHOUM 00/1acty. [ToroTOBKa U/UTFOCTPAIUM ISt
Be0-caliToB. AHUMHUPOBaHHbIE N300paKeHMS.

BekropHas rpaduka. [lpumuTtuBel. Vi3MeHeHMe mopsijka 371eMeHTOB. BrlpaBHUBaHMe, pacripefienienve. ['pynnupoBka. Kpusble. @opMaThl
BEKTOPHBIX PUCYHKOB. VIcronb30BaHre KOHTYPOB. BekTopu3aiiysi pacTpoBBIX N300paKeHHiA.

[IpyHIMNBI TIOCTPOEHHS U pefaKTUPOBaHUSl TPEXMepHbIX Mogened. CerouHble mogenud. Marepuanel. MogenupoBaHue HCTOYHUKOB
oceleHusi. Kamepsl. AngutrBHble TexHOM0ruu (3D-nipunTepsl). [ToHATHE 0 BUPTYalbHOM PeasibHOCTHU U [JOTIO/THEHHOU peaTbHOCTH.



Tl/1aHupyeMbie pe3y/IbTaThl 0CBOEHHS MPOrpaMMBbI 10 HH(popMaTHKe yr/1y0/IEHHOT0 YPOBHS HAa YPOBHE CPeAHEro
o0miero odpasoBaHus

JIMHHOCTHBIE PE3YJ/IBTATBI

JINUHOCTHBIE pe3y/bTaThl OTPa)KalOT TOTOBHOCTh U CMOCOOHOCTh OOYYarOIUXCs DPYKOBOJCTBOBAaThCS C(HOPMHUPOBAHHOW BHYTpPeHHeM
MO3ULIMel JTMUHOCTH, CUCTEMOM L[eHHOCTHBIX OpHEHTAl[|i, TTIO3UTHBHBIX BHYTPEHHUX YOeX/IeHHUI, COOTBETCTBYIOIUX TPAJULIMOHHBIM LeHHOCTSIM
poCCHiicKoro 0011ecTBa, pacilipeHHe >KU3HEeHHOrO OfbITa U OIbITa JesiTeTbHOCTU B TpOLiecce peaiv3aldd CpeJCTBaMU yueOHOTro rpeaMeTa
OCHOBHBIX HarpaB/ieHUH BOCIUTATeTbHOU JesTebHOCTH. B pe3ynbrare m3yueHuss MH)OPMATHKK Ha YpOBHe cpefgHero o0imjero obpa3oBaHUs Y
obyuarorierocst 0yayT chopMHUPOBaHBI C/IeIVIOI[HE TUYHOCTHBIE Pe3Y/IbTaThl:

1) rpa)kaHCKOr0 BOCIIUTAHUA:

OCO3HaHWe CBOUX KOHCTUTYIIMOHHBIX TIpaB M 00s3aHHOCTeH, yBa)keHHe 3aKOHa M TPaBOMOPSKa, COOMojeHre 0CHOBOIIO/IAralouiX HOPM
MH(POPMAIIOHHOTO TIpaBa ¥ MH(OpMaLMOHHOM 6e301acHOCTH;

TOTOBHOCTb TIPOTHUBOCTOSITh W/IEOJIOTUM SKCTPeMU3Ma, HallMOHaM3Ma, KCeHO(hOOMH, AUCKPUMHHALMK TI0 COLMA/IbHBIM, PeTUrHO3HbBIM,
PacoBbIM, HAal[HOHA/IBHBIM MTPHU3HAKaM B BUPTYaJIbHOM TIPOCTPAHCTBE;

2) NaTPHOTHYECKOT0 BOCIIUTAHUSA:

L[eHHOCTHOEe OTHOILIIeHHe K WMCTOPUYeCKOMY HAC/Ie[uio, JOCTIKeHWsM Poccuy B Hayke, MCKYCCTBe, TeXHOJIOTHSIX, TIOHUMaHHe 3HaueHUs
MH(POPMaTUKU KaK HayKH B )KW3HU COBPEMEHHOTO 00II[eCTBa;

3) AyXOBHO-HPABCTBEeHHOI'0 BOCITUTAHHSA:

c(OopMUPOBAHHOCTb HPAaBCTBEHHOTO CO3HAHUSI, STUUECKOT0 TIOBe/IeHHSsT;

COCOOHOCTH OL[eHUBATh CUTYALIUIO U TIPUHKMMATh OCO3HaHHbIe PellleHus, OPUeHTUPYSICh Ha MOPaTbHO-HPaBCTBeHHbIe HOPMbI U [IeHHOCTH, B
TOM 4ucC/ie B ceTu VIHTepHeT;

4) 3cTeTHYEeCKOro BOCIHUTAHUSA:

3CTeTUUeCKOe OTHOILIeHWe K MUDY, BK/IFOUasi 3CTeTUKY HayUHOr0 ¥ TeXHUUeCKOro TBOPUeCTBa;

CrocoOHOCTh BOCTIPUHUMATD Pa3/iInuHble BU/bl UICKYCCTBA, B TOM UKCJie OCHOBAHHOTO Ha UCI0J/Ib30BaHUM MH(GOPMALIMOHHBIX TEXHOJIOTHM;

5) ¢u3uUecKoro BOCIUTAHMS:

copMHPOBAHHOCTL 37I0POBOr0 W Ge3omacHOro obpas3a >KHM3HH, OTBETCTBEHHOTO OTHOIIIEHHSI K CBOEMY 3/0POBbIO, TOM UHC/Ie M 3a CUET
coburo/ieHust TpeboBaHM 6e30macHOM KCITyaTal[ii Cpe/icTB UH(MOPMAI[MOHHBIX 1 KOMMYHUKALIMOHHBIX TEXHOJIOTHH;

6) TPy/10BOr0 BOCIIMTAHUS:

TOTOBHOCTb K aKTHUBHOW [1eSITe/TbHOCTH TEXHOJIOTHUeCKOW M COLMa/TbHOM HArpaB/eHHOCTH, CITIOCOOHOCTb MHUIMMPOBATh, TUVIAHUPOBATh U
CaMOCTOSITE/TEHO BBITIOHATE TaKylO AesATebHOCTD;



uHTepec K cdepaM TpodecCHOoHaNbHON JeaTeNbHOCTH, CBSI3aHHBIM C WH(OPMATHUKOH, MpOrpaMMHpOBaHHeM U WH(OPMAaLOHHBIMU
TeXHOJIOTHSIMHA, OCHOBAaHHBIMH Ha [JOCTIDKEHUSX WH(OPMATUKA M HAyYHO-TEXHUYECKOTO TPOrpecca, yMeHHe COBepIIaTh OCO3HAaHHBLIA BBIOOD
Oyayieit mpodeccuu v peann30BbIBaTL COOCTBEHHBIE KU3HEHHBIE T/IaHbI;

TOTOBHOCTB U CITOCOOHOCTb K 00pa30BaHUI0 1 caM00Opa30BaHUIO Ha TIPOTSDKEHUH BCeH XKU3HH;

7) 3K0/I0THYeCKOr0 BOCTIUTAHMS:

0CO3HaHHe T7100a/IbHOTO XapaKTepa SK0/IOTMUeCcKUX 1Mpob/ieM U IyTeld X pellieHys], B TOM YHC/Ie C YIETOM BO3MOXKHOCTeH HHPOPMAI[MOHHO-
KOMMYHUKAL[MOHHBIX TeXHOJIOTHH;

8) 1ieHHOCTH HAYYHOT0 MO3HAHMSA:

c(OpMHPOBAHHOCTh MHPOBO33pEeHMUs], COOTBETCTBYIOILIEIO COBPEMEHHOMY YPOBHIO pa3BUTHSI HayKH, JOCTMDKEHUSIM HayYHO-TeXHUUYECKOTO
rporpecca 1 o0IIieCTBeHHOM NPAaKTHUKH, 3a CYET IOHUMaHHUS POJI MHPOPMAIIMOHHBIX PeCypCoOB, MH(HOPMAL[MOHHBIX TMPOL[ECCOB U MH(OPMALMOHHBIX
TEXHOJIOTHH B yCIOBUSIX LM(POBOYM TpaHCHOPMALK MHOTHX Cdep KU3HU COBPEMEHHOTO 00I1eCTBa;

0CO3HaHUe 1[eHHOCTH HayuHOU JIesiTe/TbHOCTH, TOTOBHOCTb OCYIL[ECTB/ISITh MIPOEKTHYIO U UCC/IeIOBaTe/TbCKYIO JesiTe/TbHOCTh UHAUBUIYaTbHO
Y B IpyTIIIe.

B rmporjecce JOCTM)XeHUS JTUUHOCTHBIX pe3yJbTaTOB OCBOEHUs IporpaMMbl 10 HMH(OpMaTHKe y 0OyuaroIuXcsi COBepLIEeHCTBYeTCs
IMOLIMOHA/IbHBIA UHTE/IVIEKT, TIpe/rioaramlyii copMrpoBaHHOCTb:

CaMOpery/MpOBaHus, BKJIFOYAIOL[Er0 CAMOKOHTPO/b, yMeHWe TIPUHMMaTh OTBETCTBEHHOCTb 3a CBOE TIOBe/leHHe, CI0COOHOCTD
a/Iar TUPOBATLCS K SMOL[MOHAIbHBIM M3MeHEeHUsIM U TPOSIBJISITh TUOKOCTh, OBITh OTKPLITHIM HOBOMY;;

BHYTpPeHHell MOTHBAl[UM, BKJ/IFOUaOIllell CTpem/ieHHe K JOCTV)KeHHIO 11eJd U yCIexy, ONTUMW3M, WHULIMaTUBHOCTh, YMeHUe [1efCTBOBATh,
MCXO/Isl U3 CBOMX BO3MOKHOCTEH;

IMITaTHH, BK/IIOUaroIlel criocobHOCTb MOHUMAaTh SMOLIMOHA/IbHOE COCTOSTHUE [IPYTHX, YUUTHIBATh €0 TIPU OCYIIeCTBIeHUH KOMMYHUKAIUH,
CMOCOOHOCTh K COUYBCTBUIO U COTIEPEKUBAHUIO;

COL[MA/IbHBIX HAaBBIKOB, BKJIIOYANOIMX CIIOCOOHOCTb BBICTPAWBaTh OTHOLIEHUS C APYTMMU JIFOJbMH, 3a00TUTBHCS, TIPOSIB/ISATH WHTEpeC U
paspeliiaTb KOH(QJIUKTHI.

METAIIPEAMETHBIE PE3YJ/IbTATDI

B pe3ynbTraTe n3yueHust ”HQOpPMaTUKX Ha YPOBHE CpeAHero ob1iero oopas3oBanus y obydatorerocst 0yayT chopMUpoBaHbI MeTaripeAMeTHbIe
pe3y/bTaThl, OTPa)KEeHHble B YHUBEPCATbHBIX YUeOHBIX [eHCTBUSIX, a WMEHHO — TIO03HaBaTe/lbHble YHUBepCaibHble yueOHbIe [AeHCTBUS,
KOMMYHHKAaTHBHbIE YHUBepCa/IbHbIe yueOHbIe eCTBYS, PeTy/ISITUBHbIe YHUBEpCaIbHbIe yueOHbIe eliCTBYsI, COBMECTHAsI 1eTeTbHOCTb.

TTO3HABATEJIbHBIE YHUBEPCAJ/TIbHBIE YUYEBHBIE JENCTBUSA

1) 6a30BbBIe JIOTHUECKHE AeHCTBHSA:



CaMOCTOSITe/TbHO (JOPMY/TUPOBATh M aKTyaTM3HUPOBaTh ITPO0/IeMy, pacCMaTpHBaTh €€ BCeCTOPOHHE;

yCTaHaB/IMBaTh CYI[eCTBEHHbIN MPU3HAK WM OCHOBAHMS [Ijisi CPaBHEHUS, Kiaccudukaluu v 060011ieHus;

onpeJiensThb L[e/1 JeITe/IbHOCTH, 3a/jaBaTh MapaMeTpbl U KPUTEPUH UX TOCTHKEHUS;

BBISIB/IATb 3aKOHOMEPHOCTU U TTPOTUBOPEUMSI B paCCMaTPUBAEMBbIX SIBIIEHUSIX;

pa3pabaTkIBaTh TUIaH pelieHust Mpo0IeMbl C YUETOM aHa/IM3a UMERIIUXCS MaTepUa/TbHBIX U HeMaTepUabHbIX PeCypCOB;

BHOCHUTb KOPPEKTHUBBI B [1eITe/TIbHOCTh, OLIEHWBAaTh COOTBETCTBUE Pe3y/IbTaTOB LIe/IsIM, OLIEHUBAaTb PUCKYU TTOC/Ie[CTBUN [1eATe/TbHOCTH;

KOOP/IMHUPOBATh U BBITIOJHATE pabOTy B YC/IOBHSIX PeaslbHOTO, BUPTYa/IbHOTO 1 KOMOMHUPOBAHHOTO B3aUMO/I€HCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIJIEHUE TP PeIlleHUH XKU3HEHHBIX TPo0IeM.

2) 0a3oBbIe MCC/IeI0BATE/IbCKHE JeHCTBUA:

B/IQ/IeTh HaBbIKaMU yueOHO-UCC/IeZIOBAaTeIbCKOM U TIPOEKTHOM [IesITe/TbHOCTH, HaBBIKAMHU paspelieHuss TMpobsieM, CrIoCOOHOCThIO U
TOTOBHOCTBIO K CAMOCTOSITE/IbHOMY MTOUCKY METO/IOB PellleHUs] MPAKTUYeCKUX 3a/lay, MPUMEeHEeHUI0 Pa3/IMYHbIX METO/IOB TT03HAHNS;

OCYIIIeCTB/ISITh Pa3/IMUHbIe BU/BI JeSITe/IbHOCTU TI0 TIOTy4eHHI0 HOBOTO 3HaHMS, ero MHTepIipeTalydy, ITpeoObpa3oBaHHi0 U MPUMEHEHHUIO B
pa3/IMUHBIX yUeOHBIX CUTyalUsIX, B TOM UKCJIe TIPY CO3AaHUU YUeOHBIX U COIMA/IbHBIX TIPOEKTOB,;

(hopMHpOBaTh HaYUHBIM TUI MBIIIEHUS], Bla/leTb HAyYHOW TePMUHOJIOTHeH, K/TF0UeBbIMU TIOHSATUSIMUA U MEeTOZ,aMU;

CTaBUTH U (POPMYIMPOBaTh COOCTBEHHBIE 3a/jaul B 06pa30BaTe/IbHOM /1eATeTbHOCTH U KU3HEHHbIX CUTYal[UsX;

BBISIB/IATb TNPUUMHHO-C/Ie[ICTBEHHbIe CBSI3M U aKTya/lM3UpOBaTh 3ajjauy, BbIABUTaTh TUMOTe3y €€ pellleHusi, HaXxOJWTb apryMeHTbI Jis
JloKa3aTebCTBa CBOMX YTBep)KAEeHUH, 3aJjaBaTh IapaMeTpbl U KDUTEPUH PellieHus;

aHa/IM3UPOBATh TMOyYeHHbIe B X0/le pellieHus 3alaur pe3y/abTaThbl, KPMTUUYEeCKH OL|eHHWBATh UX I0CTOBEPHOCTb, POTHO3UPOBATh U3MeHeHHe
B HOBBIX YC/IOBUSIX;

JlaBaTh OLIEHKY HOBBIM CHUTYal[HsIM, OLIeHUBATh TTPUOOPETEHHBIN OIIbIT;

OCYIIIeCTBJ/ISATh I]e/IeHaITPaB/IeHHBIN ITOMCK TIepeHoCa CPe/ICTB U CTIOCOO0B ZIeMCTBUS B MPOGeCCHOHAMbHYIO Cpeay;

yMeTb 1ePeHOCUTh 3HaHUS B TI03HABATe/IbHYIO M MIPAKTUUECKYIO 00/1aCTH XKU3HEees Te/TbHOCTH;

yMeTh MHTETPUPOBATh 3HaHUS M3 Pa3HBIX MPeIMETHBIX 00/1acTel;

BBI[BUTATh HOBbIE WJIeU, TIPe/iJlaraTh OPUTHHAIBHBIE TTO/IXO0/bl ¥ PEIlleHHs], CTABUTh TIPOO/IeMbI U 3aJlauH, JOIMYCKAKoIHe aJbTepHAaTUBHbIE
pelleHus..

3) pabora ¢ uHdopmarueii:

B/a/leTb HAaBbIKAMU TOAy4YeHUs] WHGOpPMAlMd W3 MCTOYHUKOB Ppa3HbIX TUIIOB, CaMOCTOSITe/IbHO OCYIIeCTB/ATb TIOWMCK, aHasus3,
CUCTeMaTH3alui0 U UHTeprpeTalyio MHhOpMalliy pa3/inuHbIX BUI0B U (OPM Mpe/iCTaB/IeHuS;

Co3/laBaTh TEKCThl B PA3/IMUHbIX (popMarax C y4ETOM Ha3HaueHWs WHGPOPMAIMU U 11eJIeBOUM ayAWTOPHH, BbIOUpas ONMTHUMAaIbHYIO (GOpMY
Tpe/iCTaB/IeHUs] U BU3ya/i3aluiy;

OLIeHMBAThb JJOCTOBEPHOCTb, JIETUTUMHOCTb MH(OPMaLIUY, €€ COOTBETCTBHE TTPABOBbIM U MOPa/IbHO-3THUECKMM HOpMawm;



WCIIO/Ib30BaTh CPe/ICTBA MH(OPMALIMOHHBIX W KOMMYHMKAL[IOHHBIX TEXHOJIOTUM B peIleHUHd KOTHUTHBHBIX, KOMMYHHKATHUBHBIX U
OpraHM3aLMOHHBIX 33Jau ¢ COO/FoIeHreM TpeOOBaHU SIPrOHOMUKH, TEXHUKH 0€301MaCHOCTH, TUTHEeHbI, peCypcocOepeskeHus], IPAaBOBBIX M STUUECKUX
HOPM, HOpM UH(OPMAI[UOHHOU Oe30TaCcHOCTH;

B/IaJIeTh HaBbIKAMH Paclio3HABAaHUS U 3aI{UTHI MHPOPMAIy, HHOPMALMOHHOM 6e30TMacHOCTH JIMUYHOCTH.

KOMMYHUKATUBHBIE YHUBEPCAJIGHBIE YUYEBHBIE JENCTBUA

1) o6menmue:

OCYIIIeCTB/ISITh KOMMYHUKAL[MHU BO BCEX Ccepax KU3HMU;

pacro3HaBaTh HeBepOasbHbIe Cpe/CTBa OOIjeHHs, TTIOHUMAaTh 3HAaueHWe COLMATbHBIX 3HAKOB, PACIIO3HABaTh MPEANOCHIIKM KOH(IMKTHBIX
CUTYaI[UH U CMATYATh KOH(M/TUKTBI;

B/IaZIeTh pa3/IMuHbIMHU CriocobaMu 00II[eH s U B3aUMOJIEHCTBHSI, apr'yMEHTHPOBAHHO BECTH JUAJIOT, YMETh CMATYaTh KOH(M/IUKTHBIE CUTYalWH;

Pa3BEPHYTO U JIOTUYHO W3J/1araTh CBOKO TOUKY 3PEHUS C UCTI0/Ib30BaHUEM S3bIKOBBIX CPEZICTB.

2) coBMecTHas AesiTeIbHOCTb:

TIOHMMATh ¥ UCITO/Ib30BaTh MTPEUMYIIIeCTBa KOMAHAHOW W UH/MBH/IyalbHON PabOThI;

BBIOMPATh TEMATHKY ¥ METO/Ibl COBMECTHBIX [IEMCTBUH C YUETOM OOIIMX WHTEPECOB U BO3MOXKHOCTEH Ka)XK/J0T0 U/ieHa KOJUIeKTHBA;

TIPUHUMATh L[eJT1 COBMECTHOM /IeSITeIbHOCTH, OPraHU30BbIBaTh U KOOPAMHUPOBATH [EMCTBUS 110 UX JOCTHKEHHIO: COCTAB/ISTh

TUIaH IeACTBUMN, pacpe/iesisiTh POJIA C YUYETOM MHEHHH YUaCTHUKOB, 00CY)KIaTh Pe3y/IbTaTbl COBMECTHOU paboTh;

OLIeHHBATh KAUeCTBO CBOETO BKJ/a/la M KaXK/IO0T0 YUaCTHUKA KOMaH/Ibl B OOLIHIA pe3y/bTaT 10 pa3paboTaHHbIM KPUTEPHSIM;

Tipe/ijiaraTb HOBbIE TTPOEKThI, OL€HUBAThb W/EH C TIO3ULIMK HOBU3HbI, OPUTUHAILHOCTH, ITPAKTUUECKOH 3HAUNMOCTH;

OCYIL[ECTB/IATh TIO3UTHBHOE CTPAaTerMueckoe IT0BeIEHWe B Ppa3/MUHBIX CUTYAL[UsIX, TIPOSIB/ISITH TBOPUECTBO M BOOOpakeHHe, OBITH
WHUL[MATUBHBIM.

PET'YJISTUBHBIE YHUBEPCAJIbHBIE YUEBHBIE JIEVICTBUS

1) camoopranusanus:

CaMOCTOSITEJTEHO OCYII[eCTB/ISATh TTO3HABATEIBHYIO /1eSITe/TbHOCTh, BLISB/IATL MPOO/IEMbI, CTaBUTh U (DOPMY/IMPOBATh COOCTBEHHBIE 3a/laUuU B
oOpa3oBaTe/ibHOMU IeITe/TbHOCTU U )KU3HEHHBIX CUTYAIUsX;

CaMOCTOSITEJTEHO COCTABJISATH T/IaH PEIIeHuUs MPOOIeMbI C YIETOM UMEFOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPeITTOUTeHUIH;

JlaBaTh OLIEHKY HOBBIM CUTYaL[UsIM;

PaCIHIMPSATh paMKH Y4eOHOT0 TIpeiMeTa Ha OCHOBE JTMUHBIX MPe/ITIOUTeHUH;

JleJ1aTh OCO3HAHHBIN BLIOOP, apr'yMEeHTHUPOBATh €r0, OpaTh OTBETCTBEHHOCTh 3a PeIlleHUe;



OL|eHMBaTh NPUOOPETEHHBIN ONbIT;

crocobcTBOBaTh ()OPMUPOBAHUIO U TIPOSIBIEHWIO INHMPOKOW SPYAWLMM B pa3HbIX 00J/IaCTAX 3HAHWM, ITOCTOSIHHO TIOBBIMIATh CBOW
o0pa3oBaTe/ibHbBIN U KYTbTYPHBIM YPOBEHb.

2) CaMOKOHTPOJIb:

[laBaThb OLIEHKY HOBBIM CUTYaL[1sIM, BHOCUTb KOPPEKTUBBI B 1eITe/IbHOCTb, OLIeHUBAaTh COOTBETCTBHE Pe3y/IbTaTOB Le/IsaM;

B/Ia/leTh HaBbIKaMHU M0O3HaBaTe/bHOW pedieKCUY KaK OCO3HAHHWsI COBepLlIaeMbIX eHCTBUA M MBICUTENbHBIX MPOLIECCOB, UX Pe3y/abTaTOB U
OCHOBaHWIA; MCII0/Tb30BaTh NMPUEMBI ped)yIeKCHUH /IJIs OLIeHKU CHUTYalliH, BbIOOpAa BEPHOTO PeIleHusT;

OLIeHMBAaTb PUCKU U CBOEBPEMEHHO NIPUHMMATh PeLleHUs 110 UX CHIDKEHUIO;

NIPUHUMAaTb MOTUBBI ¥ apIYMEHThI PYTUX IIPU aHau3e pe3y/bTaToB JesTe/IbHOCTH.

3) npuHATHSA Ce0s U APYTHX:

TIPYHUMAThH Cebsi, TOHMMast CBOY HeJJOCTaTK! U JOCTOMHCTBA;

NIPUHMMAaTh MOTHBBI U apIyMEHTHI IPYTHX [PU aHa/ln3e pe3y/bTaToB [esTe/IbHOCTH;

NIpM3HaBaTh CBOE MPaBO Y MPaBo IPYTHX Ha OLIUOKY;

pa3BuBaTh CIIOCOOHOCTH TOHUMAaTh MUP C MO3ULMU JIPYTrOro yesoBeka.

INPEAMETHBIE PE3YJ/IBTATbBI

B niporiecce u3yueHus Kypca iHGOpPMaTHKH yry01éHHOTO YpoBHS B 10 Klacce 00y4JaromyMucs OyayT AOCTUTHYTHI CIeYIOIIYe TTPeAMEeTHbIe
pe3yJIbTaThI:

B/IaJieHHe TIPe/ICTaB/JeHUsAMH O POJM WH(OPMallMM W CBA3aHHBIX C Hel TMpOIecCOB B TIPUPOJle, TEXHUKE U OOLIeCTBe, TOHATHUSMU
«uH(popMarus», «MTHPOPMAIMOHHBIA TIPOLIECC», «CHUCTEMa», «KOMITIOHEHTBI CHUCTEMbBI», «CHUCTEMHBIN 3((deKT», «1MH(MOpPMAlLMOHHAs CHUCTEMa»,
«CHUCTeMa yTipaBJIeHUsI»;

B/Ia/leHMe MeTO/IaMH TToMCKa nHdopMaruu B ceTv IHTepHeT, yMeHHe KpUTUUYEeCKH OlleHUBaTh MH(OPMAIHIo, TIOTy4eHHYH0 U3 ceTH VIHTepHeT;

yMeHHe XapaKTepu30BaTh OOJIbIlMe [JaHHbIe, TIPUBOIUTEL MPUMEPhl UCTOUHUKOB WX TIOJYUeHHUs W HampaB/IeHHs WCII0/Ib30BaHUS, YMeHHe
Kyaccu(UIpoBaTh OCHOBHBIE 33/laud aHa/M3a JaHHbIX (TIPOTHO3WPOBAHME, KIaCCUGMUKAIWS, K/IaCcTepu3alivs, aHa/lu3 OTKIOHEeHWH), TOHMMAaTh
0C/Ie/IOBaTe/IbHOCTh PEIIeHUs 3a/lau aHa/Iu3a JaHHBIX: COOP MEPBUUHBIX IaHHBIX, OUMCTKA M OIleHKA KauecTBa JJaHHbBIX, BLIOODP W/W/H MOCTPOEHHE
Mo/ieJd, peoOpa3oBaHKe TaHHBIX, BU3Ya/ln3allisl JaHHbIX, UHTePIpPeTalys Pe3y/IbTaToB;

TOHMMaHWe OCHOBHBIX TIPUHIIWIIOB YCTPOMCTBA U (DYHKIIMOHMPOBAHUS COBPEMEHHBIX CTAallMOHADHBIX W MOOWIBHBIX KOMIIBIOTEPOB,
TeH/IEHIUH Pa3BUTHSI KOMITbIOTEPHBIX TEXHOJIOTHH;

B/Ia/leHe HaBBIKaMU PabOTHI C OTTepallMOHHBIMUA CUCTEMAaMU, OCHOBHBIMHU BU/JaMU TIPOTPAMMHOT0 00eCrieueHus Jisl pelieHus yueOHbIX 3a/1au
110 BLIOPAHHOM CrieIra3ariiuy;



Ha/Muue TIpeJCcTaBleHUd O KOMITBIOTEPHBIX CeTX W MX POJM B COBPeMEHHOM Mupe, O 0a30BbIX MPHUHIUIAX OpraHu3aluyd U
(YHKI[MOHMPOBAHUS KOMITbIOTEPHBIX CeTel, 00 0OIMX MPUHLMIIAX Pa3paboTKU U GYHKI[MOHUPOBAHHS WHTEPHEeT-TIPUTOKeHNH;

TIOHUMaHHe yrpo3 HHPOPMAIIMOHHOM 6e301MacHOCTH, UCTI0Ib30BaHKe METOZOB 1 CPeJICTB TIPOTUBOJEUCTBHS ITUM yrpo3aMm, COO/oieHre Mep
Oe3o0macHOCTH, TPeAOTBPALAIOI[X He3aKOHHOe paClpOCTPaHeHUe TePCOHA/IBHBIX JIaHHBIX, COO/oieHre TpeOOBaHMI TeXHHUKH 0e30MacHOCTH U
TUTHeHbl TIpU paboTe C KOMIbIOTEpaMM U APYTMMH KOMIIOHEHTaMHu IM(POBOrO OKPY)KeHHs, TOHMMaHWe IPaBOBLIX OCHOB HCIIO/b30BaHUS
KOMITBbIOTEPHBIX TIPOrpamM, 06a3 AaHHBIX U paboTel B ceTt VIHTEpHET;

TIOHUMaHHe OCHOBHBIX TIPUHIUIIOB AMCKPeTH3alluy Pa3/MuHBbIX BHUOB HMH(GOPMAL[MH, YMeHHe OIpeZesTb WH(POPMAILOHHBIA 00BEM
TEKCTOBBIX, I'PaiuecKux M 3BYKOBBIX JAHHBIX IPU 3a/|laHHBIX TlapaMmeTpax AWCKPeTH3alliH, YMeHHe OIpeZessiTb CPeJHIOI CKOPOCTb Iepefaun
JAHHBIX, OLIEHWBATh U3MeHeHre BpeMeHH Tepe/iauy TPH W3MeHeHHH HHPOPMAIIMOHHOTO 00bEéMa JJAHHBIX 1 XapaKTePUCTHK KaHasa CBSI3H;

yMeHMe UCIOb30BaTh NIPH PellleHNH 3aiay CBOMCTBA MO3UIIMOHHOW 3alyCH YKCesl, arTOPUTMa IMOCTPOeHHsI 3aMyCH YKC/Ia B TIO3UL[MIOHHOM
CHCTeMe CUMC/IeHHS C 33/JaHHBIM OCHOBAHHEM U ITOCTPOEHHS YHCJIa o CTPOKe, CoZiepyKaltield 3arich 3TOr0 YKC/Ia B MTO3ULIMOHHON CUCTeMe CUMC/IeHUST
C 3a/JaHHBIM OCHOBaHMEM, yMeHHe BbINOJHATL apyU(MeTHUeCcKre onepaliyiy B MO3UL{MOHHBIX CUCTEMaxX CUMC/IeHUS;

yMeHUe BBITIOJTHATh ITpeo0pa30BaHus IOTMUeCKUX BbIpaXKeHUH, MCII0/Ib3Yys 3aKOHbI alreOpbl IOTUKY, YMEHHe CTPOUTD JIOTUUECKOe BhIpayKeHHe
B IN3BIOHKTUBHON M KOHBIOHKTUBHOM HOpPMasbHbIX (hOpMax I0 3aJ,aHHOM Tab/Mile ICTUHHOCTH, UCC/e[0BaTh 00/1aCTh MCTHHHOCTH BbICKa3bIBaHM,
COZleprKalliero repeMeHHble, pellaTh HeC/I0)KHbIe JIOTHYecKre ypaBHeHUsI U CUCTeMbl ypaBHEHUH;

NOHMMaHue 0a30BbIX aArOpUTMOB 00pPabOTKM UMC/IOBOM M TEKCTOBOM MH(pOpMalyu (3arnvch 4vces B MO3ULIMOHHON CUCTEMe CUMCIIeHUs,
HaxXOoJK/leHUe BCcexX MPOCThIX YMCes B 3a/laHHOM /ivara3oHe, 06paboTka MHOropaspsiiHbIX Lie/bIX UMCesl, aHa/lu3 CHMBOJbHBIX CTPOK U JPYIUX),
a/ICOPUTMOB TOKICKa U COPTUPOBKH, yMeHHUe OTIpe/iesisiTh C/I0KHOCTb U3yvaeMbIX B Kypce 6a30BbIX a/ITOPUTMOB (CYMMHPOBaHUE 3/1eMEHTOB MacCHBa,
COPTHPOBKA MaccHBa, iepebOpHbIe arOPUTMbI, IBOMUHBIHM MTOMCK) U IPUBOAUTE IPUMepPbl HECKOJIBKUX alrOPUTMOB Pa3HOM CIIO)KHOCTH [i/1s1 pellieHust
OZIHOM 3a/1auu;

B/laJleHre YHUBepCalbHBIM SI3bIKOM IIPOrpaMMHUpOBaHusi BbicOKOro ypoBHs (Python, Java, C++, C#), npeacraBieHUssMU 0 6a30BbIX THIax
JAHHBIX U CTPYKTypaXxX JaHHbIX, yMeHHe MCII0/b30BaTh OCHOBHBIE YIIpaB/sIOLIE KOHCTPYKLMM, YMEHHE OCYIIeCTB/ISATh aHa/lu3 IpeJJI0’KeHHOU
MIPOTPaMMBI: OTIPeJesIsiTh Pe3y/IbTaThl pabOThI MPOrPaMMBI TTPH 33/laHHBIX UCXO/IHBIX JAHHBIX, OTIPE/Ie/ISITh, TP KaKUX UCXOJHBIX JAHHBIX BO3MO)KHO
TMOJTy9YeHre YKa3aHHBIX Pe3y/IbTaToB, BISB/IATH JaHHbIE, KOTOPbIE MOTYT MPUBECTH K OLIMOKe B paboTe rMporpaMmbl, pOpMY/TMPOBATh MPe/JI0yKeH s
T0 Y/TYYIIeHUIO POrPaMMHOT0 KOZa;

yMeHHe CO037laBaTh CTPYKTYPHPOBaHHbIE TEKCTOBbIE JOKYMEHTHI M JeMOHCTPAIlMOHHBIE MaTepHajbl C HCIOIb30BaHUEM BO3MOXKHOCTEH
COBPEMEHHBIX IMPOrPaMMHBIX CPe/ICTB U 00JIaUHBIX CEPBHCOB,;

yMeHMe UCII0/Tb30BaTh 3/IeKTPOHHbIe TaOMUI[bI /1711 aHa/M3a, TIpe/iCTaB/eHrsl 1 00pabOTKM [JaHHBIX (BK/TFOUasi BLIUMC/IEHe CYMMBI, CpeIHEro
apu¢MeTHUeCKOro, HauOOMbIero ¥ HaWMeHbBIer0 3HaueHWH, pellleHHWe ypaBHEHWM, BHIOOD ONMTUMA/JbHOTO pelleHusi, TIoAO0p JWHUM TPeHJa,
pellleHye 3a/ja4 IPOrHO3UPOBAHUS).

B niporiecce n3yyenus Kypca nH$OpMaTHKH yriy0iéHHOTo ypoBHS B 11 Kacce 00yJaromymMucs OyayT JOCTUTHYTHI CleyIOIIYe ITpeAMeTHbIe
pe3yJbTaThl:



yMeHHe CTPOWTbh HepaBHOMeEpHble KO/ibl, /OMYyCKalole O/HO3HauHOoe /eKOJUpOBaHue coobljeHnit (rpeuKCHbIe KOZbI), UCIOIb30BaTh
MPOCTeHIIe KOJbl, KOTOpPbIe IO3BOJISIIOT OOHAPY)KHMBaTb M WCIPaB/ATh OLIMOKW TIpU Tepefaue AAaHHBIX, CTPOUTH KO, 00eCreurBaroIvid
HaVMEeHBIIIYI0 BO3MOXKHYIO CPe/IHIO0 JIJTMHY COOOIIeHus TTPU M3BEeCTHOW YacTOTe CHMBOJIOB, TIOSICHSTH TIPUHLIUIBI pabOTHI TIPOCTBIX arOPUTMOB
CKaTusl JaHHbIX;

yMeHue pelllaTh aJrOpUTMUUeCKUe 3a/lauM, CBsi3aHHbIe C aHaIW30M rpadoB (3aauu MOCTPOEHUs] ONTUMAIbHOTO MyTU MEeX/y BepLIMHAMU
rpada, onpeiesieHUs1 KOJIMUECTBA Pa3/IMUHBIX ITyTel MeXX/y BepliMHaMU OPUEHTHPOBaHHOI'0 aLMK/IMUecKoro rpada), ymeHre UCI0/Ib30BaTh JepeBbsi
TIpY aHa/In3e ¥ MOCTPOeHUH KO/I0B U /IJ151 TIpe/iCTaB/IeHUs] apru(MeTUUeCKUX BbIpaKeHUH, TIPU pellleHrH 3a/jau MoMckKa U COpTUPOBKH, YMeHHe CTPOUTh
JlepeBo UTPHI 0 33JaHHOMY aJITOPUTMY, pa3pabaThiBaTh 1 000CHOBBIBATh BHIUTPHIIIHYIO CTPATETUIO UTPHI;

yMeHMe pa3pabaThiBaTh U PeasM30BbIBATh B BH/je ITPOrpaMM 0a30BbIe arOPUTMBI, YMEHHe HCII0/Ib30BaTh B TPOrpaMMax JIaHHbIe Pa3/THUHBIX
THUIIOB C Y46TOM OrpaHUUeHUM Ha iMana30H UX BO3MOXKHbBIX 3HAUe€HU, TPUMEHSITh ITPY pellieH!H 3a/lay CTPYKTYPhbI JaHHBIX (CIUCKU, CTI0BapH, CTeKH,
ouepey, /IepeBbsi), UCIOIb30BaTh 0a30BbIe OIeparid CO CTPYKTYpPaMH [AHHBIX, TIPUMEHSThb CTaH/apTHbIe M COOCTBEHHbIE MOAMPOTPaMMBbI ISt
00paboTKM UMCIIOBBIX JAHHBIX U CUMBOJIBHBIX CTPOK, UCII0/Ib30BaTh P pa3paboTke porpaMm 6MOIMOTeKH OANIPOrpaMM, 3HaTh (QYHKIMOHA/IbHbIE
BO3MO>KHOCTH MHCTPYMEHTa/IbHBIX CPe/ICTB Cpe/ibl pa3paboTKH, yMeHUe WCII0/Ib30BaTh CPeJiCTBa OT/IaJKK IPOrpaMM B Cpejie IPOrpaMMUpPOBaHus,
yMeHue JOKyMeHTUPOBaTh NIPOrpamMMbl;

yMeHMe C03/jaBaTh BeO-CTpaHULIbI;

B/laJleHre OCHOBHBIMU CBeJIeHUsIMU 0 6a3ax JlaHHbIX, X CTPYKTYpe, CPeZCTBaxX Co3/iaHus 1 paboThl C HUMU, yMeHHe HCII0/1b30BaTh TabIMYHbIe
(pensiLiioHHBIe) 0asbl JAHHBIX (COCTAB/ATH 3ampockl B 0asaxX JaHHBIX, BBINOIHATH COPTUPOBKY M TOMCK 3anvceid B 0Ga3e [aHHBIX, HarO/HATbH
pa3paboTtaHHyt0 6a3y laHHbIX) U CIIPABOUHbIE CUCTEMBI;

yMeHHe UCI0/Ib30BaTh KOMITbIOTEPHO-MaTeMaTUUYeCKre MOZeJTH [IJ1sl aHa/ii3a 00beKTOB U MPOLieccoB: (popMy/IMpOBaTh Lie/ib MO/e/TMPOBaHMs,
BBITMIO/THATE aHa/IN3 Pe3y/bTaToB, NIOMYUeHHBIX B X0/le MO/|e/TMPOBaHMsl, OL|eHUBaTh COOTBETCTBHE MO/l MOZepyeMoMy 00beKTy MU MpoLieccy,
NIpe/ICTaB/IATh pe3y/bTaThl MO/|e/IMPOBaHUs B HaIJIIZIHOM BU/JE;

yMeHue OpraHM30BbIBaTh JIMYHOE HWH(POPMALMOHHOE IMPOCTPAHCTBO C MCIIO/Ib30BaHMEM Ppa3/IMUHBIX CPeJCTB LM(POBBIX TEXHOJIOTHH,
MOHUMaHKe BO3MO)XHOCTeH II(POBLIX CEPBHCOB TOCYJapPCTBEHHBIX YCIYT, U(POBLIX 00pa30BaTebHBIX CEPBHCOB,;

TIOHUMaHHe OCHOBHBIX TIPUHIUIIOB PabOTHI, BO3MOXKHOCTEM M OTpaHWuUeHUs TPUMEHEeHHs TeXHOJIOTWH HMCKYCCTBEHHOTO HWHTe/IeKTa B
pa3MMuHbIX O00JIACTSAX, Ha/MUuue TIpe[CTaBJIeHNid O Kpyre pellaeMbIX 3aZiad MallMHHOTO oOyueHus (pacrio3HaBaHWs, KIacCU(PUKALUM U
MIPOTHO3UPOBAHMsI) Ha/IMuKe TpeZCTaB/IeHni 00 WCTI0Ib30BaHNM MH(OPMAL[MOHHBIX TEXHOJIOTHA B Pa3/IMYHBIX MTPO¢eCcCHOHaNBHBIX Ccdepax.



TemaTHueckoe ryilaHUPOBaHHeE

10 KJ/TACC
JJ/IeKTPOHHbIE
Ne Pa3pen (copep:xanue) Tema mupposkIe Koz-Bo
n/n oOpa3oBaTe/IbHBIE Yyacos
pecypchl
1 Pazpgen 1. [{udpoBas rpaMoTHOCTH TpeboBaHUS TeXHUKH 0€30MaCHOCTH U https://resh.edu.ru/ 1
1.1. Komnblomep — yHuUBepcanbHoe ycmpolicmeo TUTHeHbI TIPH PaboTe C KOMIbIOTepaMu U subject/19/10
06pabomku OaHHbIX ZPYTMU KOMITOHEHTaMH Lu)pOBOTO https://kpolyakov.spb.ru/
TpeGoBaHust TEXHUKK 6E30MAaCHOCTH U TUTHEHbI TIPU OKPY>KEeHWsI school/probook.htm
2 paboTe ¢ KOMITbIOTEPAMH U APYTUMU KOMITOHEHTaMU [TpuHIMITBEI pabOTHI KOMITBIOTEPOB U https://resh.edu.ru/ 1
1(PPOBOTO OKPYKEHHUS. KOMITBHOTEPHBIX CHCTEM subject/19/10
TIpuHLMITBEI pabOTh KOMITBIOTEPOB M KOMITbFOTEPHBIX https://kpolyakov.spb.ru/
cucrem. Apxutektypa ¢poH Helimana. ['apeapockas school/probook.htm
3 | apxumexkmypa. ABTOMAaTHUECKOE BBINOJIHEHHE ObMeH JJaHHBIMH C [OMOILIBIO LIKH. https://resh.edu.ru/ 1
IPOrpaMMbl TIpoLieccopoM. OrepaTHBHasi, IOCTOsIHHas | KOHTPOJIIEPb! BHEITHUX yCTPOHCTB subj e.ct/19/10
Y ZioNroBpeMeHHas ramMsATb. OOMeH JaHHBIMU C https://kpolyakov.spb.ru/
. school/probook.htm
4 TMOMOLUBFO THHH. KOHTpO/I/IephI BHEIIHUX yCTPOUCTS. ABTOMaTHYecKoe BBINIOTHEeHUe rporpaMmbl | https:/resh.edu.ru/ 1
T[TpsiMo¥i IOCTYTI K MaMSITH. POLECCOpOM subject/19/10
OCHOBHbI€E TeHZIEHI[UMA Pa3BUTHSI KOMITbIOTEPHBIX https://kpolyakov.spb.ru/
TexXHoJI0THi. [TapaienbHbie BBIUHC/IEHUSI. school/probook.htm
5 MHoromnporeccopHbie cucTeMbl. CyriepKOMITbIOTEpHI. OnepaTuBHas, MOCTOSIHHAST U https://resh.edu.ru/ 1
PaCHpe,ELEJIéHHBIe BbIUMC/INTE/IbHbIE CUCTEMBI U JOoJIrOBpeMeHHast IaMsTh. KOHTponnepr Sllbj ect/19/10
06paboTka 60/1bIIMX JaHHBIX. MOGW/IbHBIE UM(POBbIE | BHeIIHKX yCTPOHCTB. TIpAMOii OCTYIT K https://kpolyakov.spb.ru/
YCTPOMCTBA U UX POJIb B KOMMYHHKALUSIX. HaMSITH school/probook.htm
6 BcTpoeHHbIe KOMITBIOTEPBI. MUKPOKOHTPOJIIEPHIL. CoBpeMeHHbIe KOMITLIOTEePHEIE https://resh.edu.ru/ 1
Pob6oTH31poBaHHbIe TPOU3BO/ICTBA TeXHOIOTUHU subject/19/10
https://kpolyakov.spb.ru/
school/probook.htm
7 1.2. IIpoepammHoe obecneueHue [TporpammHOe oGecrieueHre KOMITBIOTEpOB, | https://resh.edu.ru/ 1
[TporpaMmHOe o0ecrieyeHre KOMILIOTEPOB U KOMITbIOTEPHBIX CUCTEM U MOOU/IbHBIX subject/19/10

KOMIIbIOTE€PHBIX CHCTEM. BI/I,E[I:I MporpaMMHOI0O

YCTPOMCTB

https://kpolyakov.spb.ru/
school/probook.htm




8 obecrieueHust U X Ha3HaueHre. OcobeHHOCTH CucremHOe rTporpaMMHoOe obecrieyeHue. https://resh.edu.ru/
NPOrpaMMHOr0 obecrieueHuss MOOU/ILHBIX YCTPOMCTB. | OrepaljioHHbIe CUCTeMBI subject/19/10
Tapa//iensHOe IporpaMMiIpoBanie. CHCTeMHOe https://kpolyakov.spb.ru/
nporpamMmMHoe obecrieuerre. OneparjiOHHbIE CHCTEMBL. _ _ school/probook.htm

9 | YrumrsL Jpaiiseps! yerpoiicTs. UHCTa/USLMS 1 YTHNTBL. [IpaliBepbl yCTPOHCTS. https://resh.edu.ru/
JeMHCTa/ISLMs IPOrPaMMHOr0 obecriedeHus. TlapaniesbHOe pOrpaMMHMpoBaHHe EUbJ e’Ct/lg/lo

N ttps://kpolyakov.spb.ru/
®dainosble CUCTEMBI. [TpyHLMTIBI pa3sMelleHns 1 school/probook.htm

10 | MMeHOBaHuUsI (aiisioB B JAO/ITOBPEMEHHOH MaMsTH. VIHCTAISIyS ¥ ACHHCTANLIAIHAS https://resh.edu.ru/
[I1a610HBI 47151 OTTCAHMUS rpyn ¢aiinos. HpOrpaMMHOTO oecTieuenys subject/19/10
3akoHogaTenbCTBO Poccuiickoit denepatiyy B 06s1acTu https://kpolyakov.spb.ru/
IMpOrpaMMHOI'0 obecrieyeHus. HI/IL[eHBI/IPOBaHI/Ie school/probook.htm

11 MMporpaMmMHOIo obecrieyeHus 1 I_II/I(I)pOBBIX pecypcCoB. dalioBble CUCTEMBI. HpI/IHLlI/Il'II:»I httpS://resh.edu.ru/
[TponpueTapHOe ¥ CBOOO/IHOE TTPOrPaMMHOE pasMelLeHrst 1 IMEeHOBaHus (Daii/ioB B subject/19/10
obecrieueHre. Kommepueckoe ¥ HEKOMMeEpPUECKOe JlonToBpeMeHHOH namaTy. 111a610HsI A7is https://kpolyakov.spb.ru/
HUCII0/Ib30BaHue IIPOrPAMMHOr0 06eCrieueHns u OMVCaHKsI TP (aii/IoB school/probook.htm

12 | uudpoBbIX pecypcoB. OTBETCTBEHHOCTS, 3akoHo1aTenbCTBO Poccuiickoi https://resh.edu.ru/
yCTaHaB/IMBaeMasi 3aKOHOaTeIbCTBOM Poccuiickomn ®esrepary B 06/1aCTH IPOrPAMMHOIO subject/19/10
®Deslepariy 3a HellpaBOMepPHOe HCII0/Ib30BaHNe obecrieueH st 1 JaHHBIX https://kpolyakov.spb.ru/
NpPOrpaMMHOro obecreueHus ¥ IU(POBLIX PECYPCOB school/probook.htm

13 | 1.3. KomnbliomepHble cemu [TprHLMNBI TOCTPOEHUS U anmnapaTHbIe https://resh.edu.ru/
TIpUHIMITEI TIOCTPOEHMS U arlfapaTHbIe KOMITOHEHThI KOMITOHEHTBI KOMITBFOT€PHBIX CETeH. subject/19/10
KOMIbIOTepHBIX ceTeld. CeTeBble IPOTOKOJIbL. CeTh CeTeBble MPOTOKOJIbI https://kpolyakov.spb.ru/
UuTepHet. Anpecanus B cetu ViutepHeT. [IpOTOKO/IbI school/probook.htm

14| creka TCP/IP. CucTeMa JOMEHHbBIX UMEH. Cetb MHTepHeT https://resh.edu.ru/
Pasnenenuve IP-ceT Ha MO/ICETH C TTOMOIIBLIO MAaCOK subj e_Ct/lg/lO

. https://kpolyakov.spb.ru/
nojiceteid. CeTeBoe AJIMHHHCTPUPOBaHHe. [MonyuyeHue school/probook htm

15 | AQHHBIX O CETeBEIX HACTPOIKAX KOMITbIOTEpA. Pasgenenne IP-CeTH Ha HIOACETH C hitps://resh.edu.ru/
TlpoBepka HanuuKst CBSI3K C y3nom ceTu. Onpezienienve | OII[BIO MACOK TIO/ICETeH subject/19/10
MapHipyTa JBIDKEHHA I11aKETOB. https://kpolyakov.spb.ru/
Buzpl fesiteibHOCTH B ceTH MIHTepHeT. CepBUCHI school/probook.htm

16 | NuTepHeta. 'eoH(oOpMalMOHHBIE CUCTEMBI. CeteBoe a/MUHUCTPUPOBaHKE https://resh.edu.ruw/
['eonokaloHHBIE CEPBUCHI PeaibHOTO BpEMeHU subject/19/10

(HartpuMep, JIOKaIsi MOOU/BHBIX Tesle()OHOB,

https://kpolyakov.spb.ru/
school/probook.htm




17 | ompefesieHre 3arpy>KeHHOCTU aBTOMarucrparieii), Busl fesiteibHOCTH B ceTy VIHTepHeT. https://resh.edu.ru/
WHTEepHEeT-TOProB/isi, OPOHUPOBaHUe GU/IETOB U Cepsucsl MHTepHeTa. I'ocyjapcTBeHHbIe subject/19/10
TOCTHHHUII, 5/IEKTPOHHBIE CEPBUCHI U YCIYTH https://kpolyakov.spb.ru/
ToCyapCTBEHHbIE 3/IeKTPOHHbBIE CEPBUCKHI M YCIYTH. school/probook.htm
ColanbHbIe CeTH — OpraHU3al|si KOJIJIEKTUBHOIO
B3aMMO/eficTBUA U 00MeHa JaHHbIMUA. CeTeBoi
STHKET: TIPaBU/ia MOBe/IeHUs B KUOepIIpOCTPaHCTBe.

TTpo6siemMa MoIMHHOCTH TT0TyYeHHON UH(POPMALIUH.
OTKpbIThIEe 06pa3oBaTe/IbHbIE PeCYpPChI

18 | 1.4. Un¢popmayuoHHas b6ezonacHocmb WudopmariionHas 6e301acHOCTb https://resh.edu.ru/
TeXHOTreHHbIE ¥ SKOHOMUUECKHE YTPO3bl, CBSI3aHHbIE C subject/19/10
VICTI0/Tb30BaHKeM MH(OpMalLMOHHO- https://kpolyakov.spb.ru/
KOMMYHHUKAL[MOHHBIX TeXHOJI0rHiA. Ob1ipe rnpobieMsl school/probook.htm

19 3aIUTE] HHGOPMALMH ¥ MHOPMALOHHORH BpezmoHocHbIe porpaMMHOe obecrieueHue httpS://resh.edu.ru/
6esonacHocty. CpeziCcTBa 3aIUThl MHOOPMALU B U MeTO/Ib GOPLOBI € HUAM subj e_Ct/lg/lO

https://kpolyakov.spb.ru/
KOMITBIOTEPaX, KOMITBIOTEPHBIX CETAX U school/probook htm

50 | ABTOMAaTH3HPOBAHHBIX I/IHCI)OpMaL[I/IOHHbIXUCI/ICTEMaX. TiparTiaeckan pabota o Teme https:/resh.edu.ru/
TTpaBoBoe o6ecredeHre HH(GOPMALMOHHOM «AHTHBUPYCHBIE POrPaMMbI» subject/19/10
Oe3omacHOCTH. D1eKMpPOHHAs Yuposas noonuck, https://kpolyakov.spb.ru/
cepmuuyuposaHHble catimbl U OOKyMeHMbL. school/probook.htm

21 IIpegoTBpailieHie HeCAHKIIMOHUPOBAHHOTO JIOCTYMA K | OpraHu3aliys IMYHOrO apXuBa https://resh.edu.ruw/
JTMYHOU KOH(UAeHI[MaIbHOW UH(POPMaLIUH, uH(popmary. PesepBHoe KOMMpoBaHue. subject/19/10
XpaHsAILeics Ha TIePCOHAILHOM KOMITBLIOTEPe, TTaponbHasi 3allkTa apXUBa https://kpolyakov.spb.ru/
MOBU/ILHBIX YCTpOcTBaX. BpesoHOCHOe MporpaMMHoe school/probook.htm

22 | obecrieuenue u crioco6bI GOPLOLI C HUM. IIndpoBanue JaHHEIX https://resh.edu.ru/
AHTHBHMpYCHBIE TIPOrpaMMbl. OpraHu3arys JUUHOTO ;ltl:)[jsj;{{;%;(;kov pb.rw
s o P e

23 | Asnroputm nmmpposanus RSA. https://resh.edu.ru/
HTudpoanue gaHHbIX. CUMMeTPUYHbIE U :

. Creranorpadus subject/19/10
HecuMMeTprYHbIe IHGpPbL. IIT1UdpLI TPOCTOM 3aMeHbI. https://kpolyakov.spb.ru/
IIucp Hesaps. Hludp Brxerepa. Anropurm school/probook.htm
24 | wrgpoanust RSA. Cmezanozpacpus IIpakTHyecKas paboTa Mo Teme https://resh.edu.ru/
«IIluppoBanue JaHHBIX» subject/19/10

https://kpolyakov.spb.ru/




school/probook.htm
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Pa3pen 2. Teopernueckue 0CHOBbI HH()OPMaTUKH
2.1. IIpedcmasneHue uHgopmayuu 8 Komnbromepe
Wudopmatusi, faHHbIe ¥ 3HaHUs. VIHGOpMallMoHHbIe
TIPOLIeCCHI B TIPHUPO/ie, TEXHUKE 1 00II[eCTBe.
HemnpepbiBHbBIE U AUCKPETHBIE BeJTMUMHBI U CUTHAJTBL.
HeobxoaumMocTs qricKpeTr3aiyy HH(opManyy,
ripeJHa3HauUeHHOM /17151 XpaHeHUs], Tiepeiauu U
00paboTku B IU(POBBIX CHCTEMAX.

[BoruHOe KoaupoBaHue. PaBHOMepHbIe U
HepaBHOMepHbIe KO/Ibl. JleKogupoBaHue COO0IIeHHH,
3aIMCaHHBIX C TTOMOIIIbI0 HEPaBHOMEPHBIX KO/IOB.
Ycnosue ®ano. [TocTpoeHne 0fHO3HAYHO

JIeKO/IUPYeMbIX KOZIOB C MOMOIIIbIO JepeBa. I'pac An.A.

Mapkosa. EnvHuULbI U3MepeHus: KOJInueCcTBa
vH(popMaluu. AndaBUTHBIN MTOAXOZ, K OLIeHKe
KO/IMYecTBa MH(QOpMaL1u.

Cucrembl curcieHusi. Pa3BépHyTas 3anuch 1e/biX U
JIPOOHBIX UKCeJT B TIO3UIMOHHOM CUCTEME CUMC/IEHUS.
CBoiiCTBa MO3ULMOHHOM 3alTMCH UMCJIa: KOJIMUeCTBO
urdp B 3amucy, MPU3HaK JeIMMOCTU UMCIa Ha
OCHOBaHHE CUCTeMbI CUKCIeHUs1. AITOPUTM MepeBo/ia
11€JI0T0 UKC/ia U3 P-UUHOM CUCTeMbl CUHC/IEHUS B
leCATUUHYI0. ANTOPUTM TepeBo/la KOHeUHOUM P-nuuHoM
ZIpo0U B IeCATUUHYI0. AJITOPUTM TI€PeBO/Ia 11e/10T0

UKciia u3 ,ELECHTI/I‘-IHOI‘/JI CHUCTEeMBI CUYHMC/IeHH B P-I/I‘JHy}O.

[TepeBo/; KOHEUHO /1€CATUUHOU APOOH B P-MUHYIO.
[lBonuHasi, BOCbMep1yYHas 1 11eCTHajaTepuyHas
CUCTeMbI CUMCJIeHHS], CBSI3b MEXKy HUMH.
ApudmeTrueckue oneparyy B MO3ULIMOHHBIX
cucTeMax cuuciaeHus. TpouuHas ypasHo8eweHHas
cucmema cuucneHusl. /JgouuHo-0ecimuyHas cucmema
CUUC/EHUSL.

WNudopmaniysi, JaHHbIe U 3HAHUS. https://resh.edu.rw/
MudopMarmoHHble PoLecckl B pupoge, | subject/19/10
TeXHUKe U 06IIleCTBe https://kpolyakov.spb.ru/
school/probook.htm
HermpepbiBHBIE U TUCKPETHBIE BeTMUMHBI U | https://resh.edu.ru/
curnanel. Heo6xoaumocTh quckpetrsanuu | Subject/19/10
vH(opMaLuH, TipeiHa3HauUeHHOU 17151 https://kpolyakov.spb.ru/
XpaHeHus, repejadyn 1 06paboTKu B school/probook.htm
1[M(POBBIX CHCTEMAX
[IBoruHOE KoupoBaHue. PapHOMepHbIe U | https:/resh.edu.ru/
HepaBHOMepHLIe KOJbl. [leKoAupoBaHue subject/19/10
COOO1LIIeHNIA, 3aTMCaHHBIX C TOMOLIBIO https://kpolyakov.spb.ru/
HEPABHOMEPHBIX KOJIOB school/probook.htm
Ycnosue ®aHo. [Toctpoerue ogHo3HauHo | https://resh.edu.ru/
JeKOIMPYeMbIX KOZIOB C TIOMOILBIO JepeBa. | subject/19/10
I'pad An.A. MapkoBa https://kpolyakov.spb.ru/
school/probook.htm
EauHuie1 usmMepeHust KoJmyecTBa https://resh.edu.ru/
uHbopMaLuy. A(paBUTHEIN TOAX0Z K subject/19/10
OLieHKe KO/IMueCTBa MH(OpMaLu https://kpolyakov.spb.ru/
school/probook.htm
CucTeMbl CUUCIeHHS https://resh.edu.rw/
subject/19/10
https://kpolyakov.spb.ru/
school/probook.htm
[TepeBopg uricesn U3 OHOU CUCTEMBbI https://resh.edu.rw/
CUMCJIEHUS B PYTYIO subject/19/10
https://kpolyakov.spb.ru/
school/probook.htm
JBonuHas, BOCbMepUyHas 1 https://resh.edu.ru/
IIeCTHA/[LlaTepUyYHas CUCTeMbl Cunc/ienus, | subject/19/10
CBS3b MEX/Y HUMU https://kpolyakov.spb.ru/
school/probook.htm
ApudmeTtnyeckue onepanyy B https://resh.edu.ru/
TIO3ULMOHHBIX CUCTeMAX CUMC/IeHUS] subject/19/10
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37

38

39
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Koauposanue tekcroB. Koauposka ASCII.
OpnobaiitHbIe KoArpoBKU. CtanaapT UNICODE.
Koauposka UTF-8. Onpefenenrie nHGOpMaI[iOHHOTO
00BEMa TEKCTOBBIX COOOITIEHUI.

KopvpoBanue nzobpakeHuii. OrjeHKa
rH(bOpMaIIMOHHOTO 00béMa rpaduyecKux JaHHBIX TPU
3a/IaHHBIX pa3pelleHuy U TyOrHe KOJAUPOBaHUs
1BeTa. LIBeToBbIEe MOJenu. BeKTOpHOE KOAUpPOBaHUE.
dopmarsl rpaduueckrx (arinos. TpéxmepHas
rpaduka. PpakrasbHas rpaduka.

KoaupoBanue 3Byka. OlieHKa UH(POPMaI[MOHHOTO
00BEMa 3BYKOBBIX JAaHHBIX TIPY 3a/IaHHBIX YacTOTe
JIMCKpeTU3al[uu U pa3psiIHOCTH KOJWPOBAHUS

https://kpolyakov.spb.ru/

school/probook.htm
TponuHasi ypaBHOBeIlIeHHas1 CUCTeMa https://resh.edu.rw/
CUUC/IeHUs subject/19/10
https://kpolyakov.spb.ru/
school/probook.htm
JIBOUYHO-/IeCITUUHAs CUCTeMa cuucieHus: | https:/resh.edu.ru/
subject/19/10
https://kpolyakov.spb.ru/
school/probook.htm
KoaupoBanue TekcToB https://resh.edu.ru/
subject/19/10
https://kpolyakov.spb.ru/
school/probook.htm
PacTpoBoe Ko/[upoBaHKe N300pa’keHHM https://resh.edu.ruw/
subject/19/10
https://kpolyakov.spb.ru/
school/probook.htm
[TpakTrueckast paboTa o Teme https://resh.edu.ru/
«JlrcKpeTusays rpapruueckom subject/19/10
vH(OpMAaLK» https://kpolyakov.spb.ru/
school/probook.htm
[IBeToBBIE MOZEM. BeKTOpHOE https://resh.edu.ruw/
Ko upoBanue. ®opMars! (aiiios. subject/19/10
TpéxmepHas rpaduka. ®pakranbHas https://kpolyakov.spb.ru/
rpabuka school/probook.htm
Kopuposanue 3Byka. OnjeHKa https://resh.edu.ru/
MH(OPMALMOHHOTO 00bEMA 3BYKOBBIX subject/19/10
JlaHHBIX TIPU 3a/]laHHBIX 4acTOTe https://kpolyakov.spb.ru/
JMCKPETU3ALMU U Pa3psiHOCTH school/probook.htm
KO/JIMPOBaHUs
[TpakTuueckast pabora 1o Teme https://resh.edu.ru/
«Jluckpetusanys 3ByKoBOM nHpopMaruu» | subject/19/10

https://kpolyakov.spb.ru/
school/probook.htm
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2.2. OcHo8bl aneebpbl 102UKU

Anrebpa noruku. [ToHsTHe BbICKAa3bIBaHUS.
Bricka3biBaTesibHbIe (GopMbI (TIpeuKaTthl). KBaHTOpBI
CYIIIeCTBOBaHUS 1 BCEOOII[HOCTH.

Jlornueckue omnepariyu. Tab/UI[bl UCTUHHOCTH.
Jlormyeckue BbIpaykeHus1. Jlornueckre TOXXeCTBa.
JlokasaTenbCTBO JIOTUUECKUX TOXAECTB C IOMOILBIO
TabJUL] ICTUHHOCTHU. JIoruueckyre oreparuu u
oriepaliu HaJi MHO)KeCTBaMH.

3aKOHbI anTeOpbl TOTUKU. DKBUBa/IeHTHbIE
rpeoOpa30BaHusT JIOTUYECKUX BbIPAKEHUH.
Jlormyeckue ypaBHeHUs U CUCTEMb] ypaBHEHUM.
Jlornyeckue QyHKIMUA. 3aBUCUMOCTh KOJIMUeCTBa
BO3MOXXHBIX JIOTUYECKUX (DYHKLMK OT KOJIMUeCcTBa

aprymeHTOoB. [1o/iHbIe CUCTEMBbI JIOTUUeCKUX (PYHKITHIA.

KanoHnueckuie (hoOpMbl JIOTHUECKUX BbIDAyKEHUH.
CoBepIlleHHbIE IM3BbIOHKTUBHBIE 1 KOHBIOHKTHBHbBIE
HOPMaJTbHbIe (POPMBI, A/ITOPUTMBI MX TIOCTPOEHUSI TI0
TabsMLle UCTUHHOCTH.

Jlornueckue 37eMeHThl B COCTaBe KOMITbIOTepa.
Tpurrep. Cymmarop. MHoropaspsijHbIi CyMMarop.
[TocTpoeHue cxeM Ha JTOTMYECKUX 3/IeMeHTax Io
3aJIJaHHOMY JIOTUUeCKOMY BbIpa)KeHHI0. 3aruch
JIOTUUYECKOT0 BbIPA’KEeHUSI 10 JIOTUUECKOU CxeMe.
Mukpocxembl U mexHo/n02Us1 UX NPoOU3800CMea

OcHoOBBI anre0Opbl IOTUKA https://resh.edu.ru/
subject/19/10
https://kpolyakov.spb.ru/
school/probook.htm

Jlornueckue ornepariu. Tabu1bl https://resh.edu.ru/

WCTUHHOCTU subject/19/10
https://kpolyakov.spb.ru/
school/probook.htm

Jlornyeckue BeipakeHus. Jlornyeckue https://resh.edu.ru/

TOXZecTBa. [I0Ka3aTe/bCTBO JIOTHUeCKUX subject/19/10

TOXK/IECTB C TIOMOII[bE0 TaGmuLy ucTiHHOCTH | Nttps://kpolyakov.spb.ru/
school/probook.htm

[MpakTuueckast pabora 1o Teme https://resh.edu.ru/

«ITocTpoenue 1 aHamM3 Tab/uUI] subject/19/10

VCTUHHOCTH B TaO/IMYHOM MPOLIeCCope» https://kpolyakov.spb.ru/
school/probook.htm

Jlornyeckue onepanuy U onepaLljyy Haj, https://resh.edu.ru/

MHO>XXeCTBaMH subject/19/10
https://kpolyakov.spb.ru/
school/probook.htm

3akoHbI a/ireOphbl TOTMKW. DKBUBa/IeHTHBIe | https://resh.edu.ru/

npeo6pa3oBaHKsl TOTUYECKHX BhIpakeHuid | subject/19/10
https://kpolyakov.spb.ru/
school/probook.htm

Jlornueckue ypaBHeHUs U CUCTEeMbI https://resh.edu.ru/

ypaBHeHHUH subject/19/10
https://kpolyakov.spb.ru/
school/probook.htm

Jlornueckue (pyHKIIMU. 3aBUCUMOCTb https://resh.edu.ru/

KO/IMYeCTBa BO3MOKHBIX JIOTMYeCKUX subject/19/10

(yHKLMIA OT KO/IMUeCTBa apryMeHTOB. https://kpolyakov.spb.ru/

TTo/IHbLIe CUCTEMBI JIOTUUYEeCKUX (DYHKLIUM school/probook.htm

Kanonnueckue opMbl TOruyecKux https://resh.edu.ru/

BoIpakeHuii. CoBepIIeHHbIe subject/19/10

JAWU3BIOHKTHBHEIE 1 KOHBIOHKTHBHEBIE

https://kpolyakov.spb.ru/
school/probook.htm




HOpMaJ/ibHble ()OPMBbI, aITOPUTMbI UX
NIOCTPO€eHUs! 10 Tabuu1ie UCTUHHOCTU

54 Jloruueckue 371eMeHThl B COCTaBe https://resh.edu.ru/
KOMITbIOTEpa subject/19/10
https://kpolyakov.spb.ru/
school/probook.htm
55 Tpurrep. Cymmarop. MHoropaspsiiHbii https://resh.edu.ru/
CyMMarop subject/19/10
https://kpolyakov.spb.ru/
school/probook.htm
56 ITocTpoeHuie cxeM Ha JJOTUYECKUX https://resh.edu.rw/
3/1eMeHTax. 3anmch JJOTUYeCKOro subject/19/10
BbIPaKeHMs T10 JIOTMYeCKOM cxXeme https://kpolyakov.spb.ru/
school/probook.htm
57 MUKpOCXeMbl U TEXHOIOTHS UX https://resh.edu.ru/
TIPOM3BO/ICTBA subject/19/10
https://kpolyakov.spb.ru/
school/probook.htm
58 | 2.3. KomnblomepHas apupmemuka [IpencraBneHue 1ie/bIX UKCe/ B TaMsATH https://resh.edu.ru/
IIpescTaBieHue Lie/bIX UMCe/ B IaMATH KOMIIBIOTepa. | KOMIbITepa. OrpaHMuYeHHOCTh AuanasoHa | subject/19/10
OrpaHUuUeHHOCTh Jyaria3oHa Yuces1 Ipy OTPpaHUYeHU | Urcesl IPU OrpaHUYeHUH KOJIMYecTBa https://kpolyakov.spb.ru/
school/probook.htm

KO/IM4ecTBa pa3pszoB. [lepenosHenue paspsaHon
ceTKU. be33HakoBbIe ¥ 3HAKOBbIe JJaHHbIe. 3HAaKOBbIN
ouT. [IBOUUHBIN OTIOTHUTE/TEHBINA KO
OTpULATe/IbHBIX YUCEJT.

[TobuToBbIe TOTHUECKHe Orepaluy. JIoruuecKkui,
apubMeTHUeCKUN U LIUKTUUeCKUIN CABUTH.
[IndpoBanue ¢ MOMOILBIO TOOUTOBOM OMepaLu
«rickiovaroree NJIM».

[TpencraBneHye BellleCTBEHHbIX YKCe B IAMSATH
KOMITbIOTepa. 3Hayalllasi 4yacTb ¥ MOPSII0K YMCIa.
[uarna3oH 3HaueHWi BellleCTBEHHbIX YHCe.
[TpobeMbl XpaHeHUs! Bell|eCTBeHHBIX UHMCe,
CBsI3aHHbIe C OTPaHWYeHHeM KOJIMUeCcTBa pa3psiJioB.
BrinosiHeHWe ornepaiyii ¢ BellleCTBeHHbIMU UMC/IaMU,
HaKOTIIeHHe OIIMOOK IPY BBIUMC/IEHUSIX

pa3psifoB. [lepenoHenye pa3psaHOU
CeTKu
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Paspen 3. A/iropuTMel ¥ IporpaMMHpOBaHue

3.1. BeedeHue 8 npo2pammupogaHue

Ormpe/iesieHrie BO3MOKHBIX Pe3y/IbTaTOB PabOTHI
MPOCTENIINX arOPUTMOB YIIPaB/IeHUs
VICITOJIHUTE/ISIMA U BBIYMC/IUTE/IBHBIX aITOPUTMOB.
OrnpefienieHre UCXOHBIX JaHHBIX, IPX KOTOPBIX
aJITOPUTM MOXKeT /1aTh TpeOyeMblii pe3y/IbTar.

OTanbl pellieHus 3a/ja4 Ha KOMIbIOTEepe.
VHCcTpymeHTaIbHbIe CpeficTBa: TPAHC/IATOP, OT/IaJUuMK,
NpoUIMPOBLIMK. KoMnuisLys ¥ uHTepripeTanys
rporpaMM. BrpTyanbHble MalllvHBbIL.
WHTerprpoBaHHasi cpejia pa3paboTku. MeToibl
OTJIaIK¥ Iporpamm. Vcrionb3oBaHue TpaCCUPOBOYHBIX
tabsmmil. OT/1afouHbIi BbiBo/,. [Toliarosoe
BBITIOJIHEHMe Nporpammsl. Touku ocrtaHoBa. [IpocMoTp
3HaueHUM IepeMeHHbIX.

S3bik nporpammupoBanus (Python, Java, C++, C#).
Tunel JaHHBIX: [1eJI0UMC/IeHHbIe, Bell|eCTBeHHbIE,
CUMBOJIbHBIE, Torudeckue. Beteienusi. CrnoxKHble
ycnoBus. Lukiel ¢ yonoBuem. LIMK/IbI 110 IepeMeHHOM.
B3anmo3ameHs:eMOCTb pa3/InyHbIX BU/I0B LIUKJ/IOB.
VuBapuaHT 1jksia. CocraBieHue LUK/ C
WCI10/Ib30BaHKEM 3apaHee Omnpe/ie/IéHHOr0 MHBapUaHTa
LIMKJIa.

[lokyMeHTHpOBaHWe TIporpaMM. Vcronb3oBaHue
KOMMeHTapueB. [loAroroBka onucanus nporpaMmsl U
WHCTPYKLIMU /15 T10/1b30BaTe/isl.

AnropuTtMbl 06pabOTKY HaTypalIbHBIX UKCeTI,
3aMyCaHHbIX B MO3ULIMOHHBIX CUCTEMAX CUHC/IEHUS:
pa3bueHye 3arvcy Yrcia Ha OT/e/bHbIe UG PBI,
Haxo)KJeHre CyMMbl U IPOU3BeZieHUs LIuQp,
HaxoKieHre MaKCUMaabHOU (MUHUMA/IbHOM) IU(PBHL.

be33HakKoBEIe ¥ 3HAKOBEIE A aHHbIE.

https://resh.edu.ruw/

3HaKOBLIN OUT. [[BOMUHBIA subject/19/10
JIOTIO/THUTE/ILHBIN KOJ| OTPHIIaTeTbHbIX https://kpolyakov.spb.ru/
rcesn school/probook.htm
[To6uTOBBIE JTOTHUECKYE OTepariyy. https://resh.edu.ru/
Jlornueckuii, apu)MeTHIeCKUI 1 subject/19/10
[MK/IM9eCKUil CIBUTH https://kpolyakov.spb.ru/
school/probook.htm
[TudpoBanue ¢ MOMOLIBIO TOOUTOBOM https://resh.edu.ru/
orepanyu «ickaovaroiee NJIN» subject/19/10
https://kpolyakov.spb.ru/
school/probook.htm
IIpencraBieHue ¥ XxpaHeHUe B ITaMATH https://resh.edu.ru/
KOMITbIOTEpA BeI[eCTBEeHHBIX UHCe]T subject/19/10
https://kpolyakov.spb.ru/
school/probook.htm
BrirnonHeHue omnepariuii ¢ BelljeCTBeHHbIMU | https://resh.edu.ru/
YHC/IaMH, HAaKOTIJIeHHe OLIMOO0K TIpU subject/19/10
BBIUMC/IEHMSIX https://kpolyakov.spb.ru/
school/probook.htm
IMpakTuueckast pabora o Teme «M3yuenue | https://resh.edu.ru/
TOpa3psAHOro MAIIMHHOIO Npe/cTaBaeHus | subject/19/10
Lle/IbIX U Bel|eCTBeHHbIX YUCe/» https://kpolyakov.spb.ru/
school/probook.htm
AHanus anropuTMoB https://resh.edu.ru/
subject/19/10
https://kpolyakov.spb.ru/
school/probook.htm
JTarbl pelleHus 3a/lau Ha KOMITbIoTepe. https://resh.edu.ru/
VHCTpyMeHTa/IbHbIe Cpe/iCTBa: subject/19/10
TPAHCJISITOP, OT/AaJUMK, TPOPUIUPOBILUK https://kpolyakov.spb.ru/
school/probook.htm
Cpeza nporpammupoBanust. Kommnwsinust u | https://resh.edu.ru/
MHTeprpeTanys nporpaMm. Bupryaneseie | subject/19/10
MallMHbL. VIHTerprpoBaHHas cpe/ia https:/kpolyakov.spb.ru/
school/probook.htm

pa3paboTKu
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69

70-72

73-75

76

77-79

80-81

82-83

84-85

HaxosxJeHre Bcex MPOCTBIX UKCesl B 3aJaHHOM
nuara3one. [IpejcTaBieHre uKcsia B BUjie Habopa
MIPOCTBIX COMHOKUTeNeH. ANTOpUTM OBICTPOTO
BO3Be/IeHUsI B CTeleHb.

O6paboTKa JaHHBIX, XPAHSAIINUXCA B (paiinax.
TekcToBble U ABOUUHBIE (haiiibl. DaiiyioBbIe
riepeMeHHbIe ((haiiioBbie yKa3aTenn). UteHue 13
(aiina. 3anuck B daiin

MeTtopp!l 0T/1aJKU [IPOrpaMM

https://resh.edu.ruw/
subject/19/10
https://kpolyakov.spb.ru/
school/probook.htm

TUMBI TepeMeHHbIX B s3bIKe
NIpOrpaMMHpPOBaHHUs

https://resh.edu.ru/
subject/19/10
https://kpolyakov.spb.ru/
school/probook.htm

OO6paboTKa 11ebIX Yrces

https://resh.edu.ru/
subject/19/10
https://kpolyakov.spb.ru/
school/probook.htm

OO6paboTKa BelljeCTBeHHBIX UHCeT

https://resh.edu.ru/
subject/19/10
https://kpolyakov.spb.ru/
school/probook.htm

CnyyaliHble U rCeBAOCTyYaliHble Uncia

https://resh.edu.rw/
subject/19/10
https://kpolyakov.spb.ru/
school/probook.htm

BeTtBnenus. Crno>kHble ycj10BuUsd

https://resh.edu.rw/
subject/19/10
https://kpolyakov.spb.ru/
school/probook.htm

[uk/bl € ycioBueM

https://resh.edu.ruw/
subject/19/10
https://kpolyakov.spb.ru/
school/probook.htm

[TyK/IBI 11O TepeMeHHOMN.
B3anmo3ameHs1eMOCTb pa3/IMuHbIX BU/IOB
L[UKJ/IOB

https://resh.edu.ruw/
subject/19/10
https://kpolyakov.spb.ru/
school/probook.htm

O6paboTKa HaTypaJbHBIX YHCEN C
UCIT0/Ib30BAaHHEM LIUK/IOB

https://resh.edu.ruw/
subject/19/10
https://kpolyakov.spb.ru/
school/probook.htm




86 Haxo)xzeHue Bcex IPOCTBIX uKces B https://resh.edu.ru/
3a/laHHOM /IMara3oHe subject/19/10
https://kpolyakov.spb.ru/
school/probook.htm
87 IMpakTuueckast pabora o Teme «Perienue | https://resh.edu.ru/
3a/]a4 METO0M riepeGopa» subject/19/10
https://kpolyakov.spb.ru/
school/probook.htm
88 VHBapHaHT L{HK/Ia https://resh.edu.ru/
subject/19/10
https://kpolyakov.spb.ru/
school/probook.htm
89 ToKyMeHTHPOBaH¥Ke IPOrpaMm https://resh.edu.ru/
subject/19/10
https://kpolyakov.spb.ru/
school/probook.htm
90 O6paboTKa JaHHBIX, XPAHSIIUXCS B https://resh.edu.ru/
daiinax subject/19/10
https://kpolyakov.spb.ru/
school/probook.htm
91 | 3.2. BcnomozamesnbHble an20pummbl Pasbuenue 3aaur Ha NoZ3aauu https://resh.edu.ru/
Pas3buenue 3asaun Ha noaszagauu. [lognporpamMmbl subject/19/10
(npoueayps! ¥ GyHKLMK). Pekypcus. PekypcrBHEIe https://kpolyakov.spb.ru/
00beKThI (PpakTasbl). PeKypCHBHBIE MTPOLIEAYPHI U _ school/probook.htm
92| ynkiuu. Vcrionb30BaHMe CTeKa /1S OpraHu3aliu Vicrionb30BaHe CTaHAapTHO# Onbmotekn | https://resh.edu.ru/
DEKYDCHBHBIX BHI30BOB. si3bIKa TIPOrpaMMUpoBanus. IlojxmoueHne ;Ub] ?f/i;{{19/110k -
W crionp30BaHe CTaHAApPTHON GUO/IMOTeKH A3bIKa 6uGMOTEK MOANPOrPaMM CTOPOHHMX tps://kpO7yakov.Spb.ru
o school/probook.htm
nporpaMmupoBanus. ITogkmouenue 6u6IMOTeK [IPOU3BOANTE/IEN
93-94 | ogmporpaMM CTOPOHHKX TIPOK3BOUTENEH. TToamporpamme! (Tporte/ypel 1 QYHKITHH) httbP_S5/ g isgf/l-l%du-m/
o subjec
Moy bHBIN MPUHLIUIT TTOCTPOEHUSI IPOTPaMM htps://kpolyakov.spb.ru/
school/probook.htm
95 INpakTrueckas pabora ro Teme https://resh.edu.ru/
«Pa3paboTKa MoAnporpaMm» subject/19/10

https://kpolyakov.spb.ru/
school/probook.htm




96 Pexypcus. PekypcrBHBIE 0OBEKTHI https://resh.edu.ru/
(dbpakransl). PexypcusHele npouesypsl 1 | subject/19/10
dyHKImu. Vcrons30BanHye cTeKa s https://kpolyakov.spb.ru/
OpraHM3alii PeKYPCUBHBIX BLI30BOB school/probook.htm
97 IMpakTrueckas pabora o Teme https://resh.edu.ru/
«PeKypCHBHbBIE TIOZNPOrPaMMBbD» subject/19/10
https://kpolyakov.spb.ru/
school/probook.htm
98 Moz y/nbHBIN IPUHLMI TOCTPOEHUs https://resh.edu.ru/
IporpamMmm subj ect/19/10
https://kpolyakov.spb.ru/
school/probook.htm
99 | 3.3. HucneHHble MemoObl UucieHHbIe METO/IbI https://resh.edu.ru/
UucnenHble MeTozbl. TouHOe 1 MpUOIKEHHOE subject/19/10
peltlenusi 3a7jaun. UncieHHble METO/bI pellleHus https://kpolyakov.spb.ru/
ypaBHEHH: MeTo ] iepebopa, MeTo/], T0JIOBUHHOT'O school/probook htm
100 nenenust. [IpUO/KEHHOE BBIYHCTEHHe [THH KPUBBIX. [TpakTuueckast pabora 1o Teme 5 https://resh.edu.ru/
BoIumc/ienue Iomazeil GUTyp ¢ MOMOIIBIO «HUucneHHOe pellieHre YpaBHeHUN» iltltbpj SEj/tl/( 1)%/1;(; R
YHC/IEHHBIX METOZI0B (MeTo/| IPSIMOYTOJTEHUKOB, school/probook htm
101- | MeTOA Tpaneunfl). Ionck Maf,(CHMyMa (MuHIMYMa) Ncnonb3oBaHue AucKpeTUsaliuu B https://resh.edu.rw/
102 (hyHKLIMM OJHOI IlePeMEHHO METOJOM IOJIOBUHHOIO | .\ e pA——— subject/19/10
Ae/IeHHA https://kpolyakov.spb.ru/
school/probook.htm
103 [TpakTHueckas paboTa 1o Teme https://resh.edu.ru/
«IIpUBIMKEHHOE BBIUMC/IEHHE [JTMH subject/19/10
KPUBBIX U TIIOMajiell GUryp» https://kpolyakov.spb.ru/
school/probook.htm
104 [MpakTuueckast pabora o Teme «ITourck https://resh.edu.ru/
MakcuMyMa (MUHUMYMa) (QyHKLMI» subject/19/10
https://kpolyakov.spb.ru/
school/probook.htm
105 | 3.4. Ancopummbl 06pabomku CUMB0/bHBIX OQHHBIX O6paboTKa CUMBOJIbHBIX JJAHHBIX. https://resh.edu.ru/
O6paboTKa CUMBOJILHBIX JAHHBIX. BCTpoeHHbIe AnroputmMel 06pabOTKH CUMBOJIBHBIX subject/19/10
(yHKIUHY s13bIKa MPOrPaMMHPOBAHUS A1J1s1 00paboTKH CTPOK: MOZICYET KOJIMUECTBA MOSIBIIEHUN https:/kpolyakov.spb.ru/
CUMBOJIBHBIX CTPOK. AJITOPUTMBI 00pabOTKU school/probook.htm

CHMMBOJId B CTDOKE




106 | CUMBOJIbHBIX CTPOK: ITOJCUYET KOJIMUECTBA MOsBIeHUN | AJITOPUTMBbI 00pabOTKH CHMBOJIBHBIX https://resh.edu.ru/
CHUMBOJIa B CTPOKe, pa3breHre CTPOKH Ha C/I0Ba 10 CTPOK: pa30reHre CTPOKH Ha C/I0Ba 10 subject/19/10
npo6GeIbHBIM CUMBO/IaM, TOMCK MO/CTPOKU BHYTPU Npo6GesHBIM CUMBO/IaM https://kpolyakov.spb.ru/
JJAHHOM CTPOKH, 3aMeHa HalIeHHOM TO/ICTPOKH Ha school/probook.htm

107 PYTYIO CTpOKy. ['eHepamyist BCex OB B HeKOTOPOM AnropuT™MBbI 00pabOTKH CUMBOTBHBIX 5 httpS://resh.edu.ru/
andbapuTe, Y/IOBNETBOPSIONIUX 3a]AHHBIM CTPOK: TTOMCK TO/ICTPOKK BHYTPH JAHHOMH ;Ubl ﬁCt/l9/ 10
orpanuuenusiM. [IpeoGpa3oBaHue unc/a B CTPOKH (tps://kpolyakov.spb.ru/

school/probook.htm

108 | CMMBOJIEHYIO CTPOKY 1 obparto AnropuTmbl 06pabOTKH CUMBOJIBHBIX https://resh.edu.ru/

CTPOK: 3aMeHa HakJeHHOM MO/ICTPOKY Ha subject/19/10
IPYTYIO CTPOKY https://kpolyakov.spb.ru/
school/probook.htm

109 [TpakTHueckas paboTa o Teme https://resh.edu.ru/

«O0paboTKa CTPOK C MCI0/Ib30BAHIUEM subject/19/10
(byHKLHIT cTaHzapTHOM 6UGIHOTEKH s13bIka | Nttps:/kpolyakov.spb.ru/
[IPOrPaMMHUPOBAHHUSI» school/probook.htm
110 I'enepanusi C/10B B 33ZJlaHHOM asnaBUTe https://resh.edu.ru/
subject/19/10
https://kpolyakov.spb.ru/
school/probook.htm

111 | 3.5. Aneopummbl o6pabomku maccugos MaccuBbl ¥ 11oc1ej0BaTe/IbHOCTU YK Cell. https://resh.edu.ru/
MaccuBbI U TIOC/Ie[J0BaTeIbHOCTH urcest. Boruncienne | [Ipaktuueckas paboTa mo teme subject/19/10
0606IEHHBIX XapaKTePUCTHK 3/1eMeHTOB MacChBa UMM | «3aro/IHeHre MacCHBa» https://kpolyakov.spb.ru/
YKC/I0BOM TOC/Ie/[0BaTebHOCTH (CyMMBI, school/probook.htm

112 TPOM3Be/IeHIs, CPeJHEro apu(hMeTHUECKOTO, O06006111éHHBIE XapaKTePHUCTUKHA MaCCHBa httpS://resh.edu.ru/
MHHHUMa/JIbHOT'0 1 MaKCUMAaJ/ILHOT'O 3JIEMEHTOB, subject/19/10

https://kpolyakov.spb.ru/
KOJIMYECTBA /IEMEHTOB, Y/I0B/IeTBOPSIOLLX school/probook htm

113 | 3aAaHHOMY ycn0Bm0). JIMHERHBIA TIOCK 38/|aHHOTO JIvHelHbIN TTOUCK 3a/IaHHOTO 3HAUeHUs B https://resh.edu.ru/
SHATCHMA B MaCcCUBE. maccuBe. TTIpakTHueckas paboTa 1o Teme subject/19/10
CopTipoBKa OfHOMEPHOr0 MacCKBa. [IPOCTBIE METOABL |  fy sy o b sajjaHHOro 3Haverys B | Nttps:/kpolyakov.spb.ru/
COPTUPOBKH (MeTO/] My3bIpbKa, MeTO/], BLIOOPa, MACCHBEY school/probook.htm

114 | COPTHPOBKaA BcTaBKamu). COpTUPOBKa CIHMSHUEM. TIpakTHYeckas paboTa 1o Teme «IToMcK https://resh.edu.rw/
boicTpasi copTipoBKa MaccuBa (anroputMm QuickSort). MHHHMA/ILHOTO (MAKCHMATEHOIO) subject/19/10

JIBOMUHBII ITOUCK B OTCOPTHPOBAaHHOM MacCHBe.

3JIEMEHTa B UHMCJIOBOM MaCCHBeE»

https://kpolyakov.spb.ru/
school/probook.htm




115 | [IBymMepHble MacCUBbI (MaTpUL[bl). AJITOPUTMBI CopTHpoBKa 0/JHOMEPHOT'0 MacCHBa. https://resh.edu.ru/
00paboTKH ABYMEPHBIX MaCCHBOB: 3all0/THEHHEe ITpocThbie MeTObI COPTUPOBKH. subject/19/10
JIBYMEPHOT'0 UKC/I0BOI'0 MacCUBa MO 3a/JaHHbIM [TpakTuueckast pabora o Teme «IIpocThie https://kpolyakov.spb.ru/
TpaBu/IaM, TIOUCK 3/IeMeHTa B IByMEPHOM MacCHBe, METO/IbI CODTUPOBKH MaCCHBa» school/probook.htm

116 | BbIUMC/IeHHe MaKCUMyMa (MUHUMYMa) U CyMMBbI CopTupoBKa ciiusiHieM. BricTpast https://resh.edu.ru/
5/IeMEHTOB [IByMEPHOI0 MacCHBa, NIepeCcTaHoOBKa CTPOK | COPTMPOBKA MaccuBa (arOpUTM subject/19/10
¥ CTO/IOIIOB IBYyMEpPHOTO MaCCHBaA. QuickSort). [TpakTiueckas pabota rmo Teme | Nttps:/kpolyakov.spb.ru/
Paspabomka npoepamm 05 pewieHuss npocmblx 3a0au | «BbICTpasi COPTUPOBKA MACCHBA» school/probook.htm

117 | aHaauza 0aHHbIX (OUUCMKA OAHHbIX, Kaaccuukayusi, JIBOMYHBIM TIOUCK B OTCOPTUPOBAHHOM https://resh.edu.ru/
aHanu3 omkK/AOHeHul) maccuse. [IpakTuueckas pabora 10 Teme subject/19/10

«JIBOMUHBII TOMCK» https://kpolyakov.spb.ru/
school/probook.htm

118 [IByMepHBIe MacCUBBI (MaTpPHLIbI) https://resh.edu.ru/
subject/19/10
https://kpolyakov.spb.ru/
school/probook.htm

119- Asnroput™bl 06paboTKY MaTpHI| https://resh.edu.ru/

120 subject/19/10
https://kpolyakov.spb.ru/
school/probook.htm

121- Perienuve 3asau aHanu3a JaHHBIX https://resh.edu.ru/

122 subject/19/10
https://kpolyakov.spb.ru/
school/probook.htm

123 | Pa3gen 4. Un¢opmanioHHbIe TEXHO/IOTHH CpejcTBa TEKCTOBOrO IpoLeccopa https://resh.edu.rw/

4.1. Obpabomka mekcmoeblx OOKYMeHMOo8 subject/19/10
TekcToBBIM Nporieccop. PesjakTupoBanue u https://kpolyakov.spb.ru/
school/probook.htm

tdopmarrpoBanue. [TIpoBepka opdorpaduu u
rpammatyku. Cpe/iCTBa MOMCKA U aBTO3aMeHbl B
TeKCTOBOM I1poLieccope. Vcrionb30BaHue CTUIIEH.
CTpyKTypHUpOBaHHbIe TeKCTOBbIe JOKyMeHTbl. CHOCKH,
oryiasieHre. KomnekTrBHasi paboTa ¢ JOKyMeHTaMu.
WHCTpyMeHTHI pelieH3UPOBaHHsl B TEKCTOBBIX
niporjeccopax. Ob6/auHbIe cepBUCHI. [enoBast
niepenircka. Pedepar. IlpaBuia qUTHpPOBaHUS




HCTOUYHHUKOB ¥ 0opmiieHus1 Onbmorpadruuecknx
ccol1oK. OdopmiieHre CIIMCKa JIMTepaTyphl.
Cmanoapmbl bubauozpaguueckux onucaHuli.
3HAaKOMCTBO C KOMITbIOTEPHOW BEPCTKOM TeKCTa.
TexHMUECKUe Cpe/iCTBa BBOJA TEKCTa.
CrieLjua/iM3vMpoBaHHbIe CPeJiCTBA PeJaKTHPOBAHMUS
MaTeMaTHUYeCKUX TeKCTOB

124

125

126

127

128

129

130

4.2. AHau3 OaHHbIX

Anamus faHHbIX. OCHOBHBIE 3a/jlauy aHa/In3a JaHHbIX:
MPOTHO3UPOBaHUe, KaaccuuKalys, KiacTepu3alysi,
aHasm3 oTK/IoHeHU. [Tocne0BaTeIbHOCTD pelleHus
3a/lau aHaM3a JJaHHbIX: COOp TIepBUYHBIX JAHHBIX,
OUMCTKA U OlleHKa KaueCTBa JJaHHbBIX, BLIOOP W/W/H
MOCTpPOeHUe MO/Ie/id, Ipeodpa3oBaHUe JAHHBIX,
BU3yanu3alvs JaHHbIX, UHTepIipeTaliys pe3y/ibTaToB.
[TporpamMMHBbIe Cpe/iCTBa ¥ UHT€PHET-CEPBUCHI [IIsI
00paboTKU U Mpe/iCTaB/IeHUs JaHHbIX. bosibiime
JaHHble. MallimHHOe o0ydeHue. VIHTe/IeKTyalbHbINA
aHa/u3 JIaHHBIX.

AmHanu3 JaHHBIX C TIOMOILIBIO 3IeKTPOHHBIX TabJIHLI.
BbruricieHrie CyMMBbI, Cpe/iHero apumeTuyeckoro,
Haubosibliero (HaMMeHbIlIero) 3HaueHus Jrara3oHa.
Brruricienvie ko3 duiiieHTa KOppesiiiuu JBYX PsifioB
naHHbIX. [TocTpoeHre CTO/IOUATHIX, TMHEHYAThIX U
KpYroBbIX AuarpaMm. [ToctpoeHue rpadukos
¢byskuumi. [Togbop nMHUM TpeH[a, peliieHre 3aziau
TPOTHO3UPOBaHUSI.

YucneHHOe pellleHre YpaBHeHHUH C MOMOILIBIO TIoj60pa
rnapametpa. ONTUMH3aLMS KaK TTOUCK HaUTyyYIllero
pellieHUs B 3aJJaHHbIX yCIoBuUsiX. LlesneBasi pyHKIuS,
orpanuuenusi. JIokasbHbIE U T/100a/TbHBIA MUHUMYMBbI
LjesieBoM pyHKIMU. PellieHue 3a1a4 ONTUMHU3AL[UU C
TIOMOIITbIO TIEKTPOHHBIX Tab/HL]

KomnbroTepHast BEpCTKa TeKCTa https://resh.edu.ru/
subject/19/10
https://kpolyakov.spb.ru/
school/probook.htm

[TpakTnueckas pabota no Teme «BépcTka https://resh.edu.ru/

JOKYMEHTOB C MaTeMaTHueCKUMH subject/19/10

dhopmynamu» https://kpolyakov.spb.ru/
school/probook.htm

MHCTpyMeHTHI perieH3upOoBaHus https://resh.edu.ruw/
subject/19/10
https://kpolyakov.spb.ru/
school/probook.htm

[TpakTrueckast paboTa 1o Teme https://resh.edu.ru/

«MHOroCTpaHUUHbIE JOKYMEHThI» subject/19/10
https://kpolyakov.spb.ru/
school/probook.htm

O6mnaunble cepBuchl. KosutekTBHas https://resh.edu.ru/

pabora ¢ loKymMeHTaMu. IIpakTryeckas subject/19/10

pa6oTa o Teme «KosekTypHas pabora ¢ | https://kpolyakov.spb.ru/

JOKYMEHTaMH» school/probook.htm

Ananu3 f1aHHbIX. bosbilve faHHBIE https://resh.edu.ru/
subject/19/10
https://kpolyakov.spb.ru/
school/probook.htm

MarmmHHOe obyueHue https://resh.edu.ru/
subject/19/10

https://kpolyakov.spb.ru/
school/probook.htm
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132

133

134

135

136

AHanu3 IaHHBIX C ITOMOIIIBIO 37IeKTPOHHBIX | https://resh.edu.ru/

TabJ/INL] subject/19/10
https://kpolyakov.spb.ru/
school/probook.htm

[TpakTuueckast pabota Mo TeMe «AHanu3 https://resh.edu.ru/

JIAHHBIX C TIOMOII[BIO 3/IEKTPOHHBIX subject/19/10

TabIHI» https://kpolyakov.spb.ru/
school/probook.htm

[TocTtpoenue rpavkoB (PyHKIM. https://resh.edu.ru/

IIpakTrueckas paboTa 1o Teme subject/19/10

«HarngaHoe npescrasieHye pe3y/ibTaToB https://kpolyakov.spb.ru/

CTaTHCTHUYECKOM 06paboTKU JAHHBIX B school/probook.htm

BHU/le UarpaMM CpefiCTBaMH peflakTopa

3JIEKTPOHHBIX TaO/IUI]»

JIunuu TpeHza. I[Ipaktuueckas pabota no https://resh.edu.ru/

TeMe «[lof00p MHUM TpeHsa, subject/19/10

TIPOTHO3MPOBaHUE» https://kpolyakov.spb.ru/
school/probook.htm

ITog6op mapametpa. [IpakTuueckasi pabora | https://resh.edu.ru/

1o TeMe «UHC/IeHHOE pellieHre ypaBHeHuit | subject/19/10

C MOMOILLI0 TI0G0pa apaMeTpar» https://kpolyakov.spb.ru/
school/probook.htm

OnTumusanus KaK OMCK Hau/lyuuiero https://resh.edu.ru/

pelleHNs B 3a/laHHBIX YCIOBHSIX. subject/19/10

IpakTHueckast paboTa 1o Teme «Pemenne | https://kpolyakov.spb.ru/
school/probook.htm

3aa4 OIITUMH3ALMU C IIOMOIIBIO
3JIEKTPOHHBLIX Ta6JII/IL[»




11 KVIACC

15; Paszpgen (copeprxaHue) Tema aooP Ifl(:z:;o
1 Pa3pen 1. Teopernyeckue 0CHOBbI HHPOPMaTHKH KomuecTBo nndopmarmu https://resh.edu.ru/ 1
1.1. MHpopmayus u uHpopmayuoHHbIe NPOYecchl subject/19/11
TeopeTrueckre OAX0AbI K OLIeHKe KOJIMUeCTBa https://kpolyakov.spb.ru/
uHpOpMaIK. 3aKOH aIUTUBHOCTH MHGOPMAL[IH. school/probook htm
2 ®opmyna Xaprm. UHbOpMALKs 1 BEpOSITHOCTD. ANropuTMBI CKaTHS JaHHBIX https://resh.edu.ru/ 1
®opmysia [HlenHoOHa. subj e.ct/19/ 11
AnroputMsbl CKaTus JaHHbIX. AnroputM RLE https://kpolyakov.spb.ru/
) ' school/probook.htm
3 Anroputm Xaddmana. Anroputm LZW. Anroputmsl Anroputm Xabdmana hitps://resh.edu.ru/ 1
CKaTus JaHHBIX C TIOTePSIMU. Y MeHbIlIeHHe TJTyOHUHbBI subject/19/11
KoAupoBaHus 1jBeTa. OCHOBHbBIE U/IEU alTOPUTMOB https://kpolyakov.spb.ru/
oxarust JPEG, MP3. school/probook.htm
4 CKOpOCTb Tepejjauu JaHHbIX. 3aBUCUMOCTh BpEMEeHU [TpakTryeckasi pabota o Teme «CrkaTue https://resh.edu.rw/ 1
nepeiauu OT MHPOPMaI[MOHHOTO 00BEMA JAHHBIX U JIAHHBIX C TIOMOII[LIO a/ITOPUTMA subject/19/11
XapaKTepUCTUK KaHasa CBs3U. [I[pruumnHbI Xapdmana» https://kpolyakov.spb.ru/
BO3HMKHOBEHHS OLIMOOK IPH repe/iaue JaHHbIX. school/probook.htm
5 Kozpl, mo3BoJisitolijie 00Hapy»KUBaTh U UCTIPABJISATE Anroputm LZW httP_55/ /resh.edu.ru/ 1
o1MOKH, BO3HUKAOIIIME TIPY TIepe/jaue JaHHbIX. subject/19/11
Paccrossnre Xsmmunra. KogrpoBaHue C TOBTOpeHUEM https://kpolyakov.spb.n/
hool/probook.htm
outoB. Koabl XaMmuHra. CucreMmbl. KOMITOHEHTBI 5 - -
6 - o AJITOPUTMBI C’KaTHsI JAHHBIX C TIoTepsiMu. | https://resh.edu.ru/ 1
CUCTeMBI M UX B3auMogeicTBue. CUCTeMHBbIN 3((eKT. IIpaKTHUeCKas paGoTa Ho Teme «CoxaTue subject/19/11
YnpaBneHue Kak WH(GOPMalMOHHbIN TIPOLieCC. P P )
P JlaHHBIX C roTepsamu (anroputmel JPEG, https://kpolyakov.spb.ru/
ObpatHast CBs3p MP3)> school/probook.htm
7 CKOpOCTb TepeJiauu JaHHbIX https://resh.edu.ru/ 1
subject/19/11
https://kpolyakov.spb.ru/
school/probook.htm
8 [TomexoycTOMUKBLIE KOIbI https://resh.edu.ru/ 1
subject/19/11

https://kpolyakov.spb.ru/
school/probook.htm




9 ITpakTryeckas pabora o Teme https://resh.edu.ru/
«ITOMeX0yCTONUMBEIE KOZbI» subject/19/11
https://kpolyakov.spb.ru/
school/probook.htm
10 Cucrembl. KOMITIOHEHTBI CUCTEMBI U UX https://resh.edu.rw/
B3aumoyiericTBre. CUCTeMHbIH ekt subject/19/11
https://kpolyakov.spb.ru/
school/probook.htm
11 YrnpaeneHue Kak UH(GOPMAI[MOHHbINA https://resh.edu.ru/
nporiecc. OGpaTHas CBsA3b subject/19/11
https://kpolyakov.spb.ru/
school/probook.htm
12 | 1.2. ModeauposaHue Mopenu u MoZieTipoBaHue https://resh.edu.ru/
Mogemu n mozienpoBanue. Llens mogenpoBaHusl. subject/19/11
AJIeKBaTHOCTb MO/Ie/Id MOJIeTUPYeMOMY 00BeKTY WIH https://kpolyakov.spb.ru/
TIPOLIeCCY, 1[eJId MOieTMpoBanust. PopManu3aius school/probook.htm
13 MPUK/AHBIX 3314, I'padsl https://resh.edu.ru/
IIpe/icTaBIeHNe Pe3y/IbTaTOB MOZIeTMPOBAHHS B BU/IE subject/19/11
’ https://kpolyakov.spb.ru/
y00HOM /17151 BOCTIpUSTHS uenioBeKoM. I'paduueckoe school/probook htm
14 | HPEACTAB/ICHHE JAHHBIX (cxeMbl, TaGMHLIB], rpadUK). Perrenue 3az1a4 ¢ moMolpio rpagos https://resh.edu.ru/
I'padbi. OcHOBHBIe MOHSATHSA. Buibl rpadoB. OnucaHve subject/19/11
rpa¢oB C IOMOLL[BI0 MaTPUL] CMEXXHOCTH, BECOBBIX https://kpolyakov.spb.ru/
MaTpHll, CTMCKOB CMe>KHOCTH. PeltieHre school/probook.htm
15 QJITOPUTMUUECKUX 3a/ja4, CBA3aHHBIX C aHA/IU30M IlepeBbst https://resh.edu.ruw/
rpadoB (TTOCTpOeHUe ONITUMAJIBHOTO TTYTH MEXAY subject/19/11
BeplLIMHaMU rpada, ornpesiesieHre KOJIuJecTBa https://kpolyakov.spb.ru/
Pa3/IMUHBIX MyTel MeX/y BepIIMHAMU school/probook.htm
16-17 OPUEHTHPOBAHHOI'O aLUK/IMYECKOro rpacba). OCHOBBI TeOpUH Urp http.S://reSh.edll.ru/
IepeBbs. BruHapHoe fepeBo. JlepeBbsi OKUCKa. subject/19/11
Crioco6sI 06x07a epesa. [TpefcTaBneHye https://kpolyakov.spb.ru/
N school/probook.htm
18 | P MIQMETHHECKYIX BEIDDKEHH B Bi/je ACPeBd. ITpaxkTryeckas pabora ro Teme «ITonck https://resh.edu.ru/
JHCKpETHBIR HTPbI ABYX MTPOKOB C MOIHOH BBIMTPBIIHON CTPAaTeruy B Urpe C IojHoi | subject/19/11

uHpopmarueii. [Toctpoenue fepeBa nepebopa
BapHaHTOB, OTMCAHKE CTPAaTerny UrPhbl B TAOIMUHON

nHopMaryei»

https://kpolyakov.spb.ru/
school/probook.htm




19 | dopme. BeMrphiiiiHbie ¥ IPOUTPHILIHbIE TTO3ULUH. Cpe/cTBa UCKYCCTBEHHOT'O UHTe/I/IeKTa https://resh.edu.ru/
BBIMIPBILIHbIE CTPATETUU. subject/19/11
Cpe/ICTBa UCKYCCTBEHHOTO MHTe/1/1eKTa. CepBUChI https://kpolyakov.spb.ru/
MallMHHOTO TIePeBOo/ia M PaCrio3HaBaHMsl YCTHOM PeuH. school/probook.htm
20| KoruutueHble cepBUChL VeHTH(UKALS 1 TIOUCK TpaxTuyeckas pabora ro Teme «Cpezictsa | hitps://resh.edu.ru/
M306PayKeHHii, PaCTIO3HABAHUE JHI], MCKYCCTBEHHOI'O UHTE/I/IeKTa» ls-lltlljje'(/j/tl/jg/lllk b
Camoo0yuatorruecs: cucteMbl. VICKyCCTBeHHBIH Sd?;(’)l /plr)gb}(l)il: Etfg .
UHTE/JIEKT B KOMITbIOTePHBIX Urpax. Vicronb3oBaHue
MEeTO/[0B MCKYCCTBEHHOIO MHTE/I/IEKTa B 00yJaroLux
cucremax. Vicronb3oBaHye METO/0B UCKYCCTBEHHOTO
UHTe/IeKTa B poO0TOTeXHHKe. VIHTepHEeT Bellje.
[TepCrieKTUBBI PasBUTHsI KOMITLIOTEPHBIX
UHTe/UIeKTYaIbHBIX cucTeM. HelipoHHBIE ceTH
21 Pa3pen 2. AaropurMbl 4 HIpOorpaMMHpoOBaHUue dopmanusanus MoHATUA aAropyuTMa https://resh.edu.rw/
2.1. Dnemenmbl meopuu an120puMmMos subject/19/11
dopmanu3saiys MOHATHS aAropuT™Ma. MaiuHa https://kpolyakov.spb.ru/
ThlopHHTa KaK YyHUBEpCa/IbHask MO/Ie/b BBIUMC/IeHHUHA. school/probook.htm
22 Tesuc UYépua-Trropunra. Mawura ITocma. Maiuvina TbIOpI/IHFaUKaK YHUBepcaibHasg https://resh.edu.ru/
Hopmanbhbie arzopudmbt Mapkoea. Anzopummuuecku | MOAE/b BbranCeHui. Tesnc Yepua- ;ltltb] e_%{lg/lllk b/
Hepaspewumble 3adauu. 3adaua ocCmaHosd. Toropunra Sdfs(')l /pIr) gb)c/)i)l? E;E T
>3 | Hesosmooicnocmyb asmomamuueckoli omaaoku TiparTieckan pabota o Teme https:/resh.edu.ru/
HOZZ?}I;?;W (];l]'O}KHOCTI/I BbIUMC/IeHHI. Bpems paboTel U «CocrabiieHHe POCTOH MpOrpaMMBI A EUbj e.Ct/lg/ll
: > MariHbl ThIOPUHTa» ttps://kpolyakov.spb.ru/
00BEM UCII0/Ib3yeMOM MaMsITH, X 3aBUCUMOCTb OT school/probook.htm
24 | pa3Mepa UCXOJHBIX AaHHbIX. O1jeHKa Maiuba ITocta https://resh.edu.ruw/
ACHMIITOTUYECKOM CJIOKHOCTH a/ITOPUTMOB. subject/19/11
AJITOpUTMBI OJIMHOMUATBHOM CJIOXKHOCTH. https://kpolyakov.spb.ru/
TTepeGopHble anropuT™bl. [IprMepbl pa3IMuHbIX school/probook.htm
25 | aJropUTMOB pelieHHst OFHO 3a[aun, KOTopble nMetor | HOpPMarbHbIe anropr¢msr Mapkosa https:/resh.edu.ru/
PasIMUHYIO CJIOXKHOCTh subject/19/11
https://kpolyakov.spb.ru/
school/probook.htm
26-27 AJIrOpUTMHUECKH HepaspelrMble 3aaun. | https:/resh.edu.rw/
3azaua octaHoBa. HeBO3MOXXHOCTB subject/19/11

aBTOMAaTHUYeCKOW OTJ/IaJJKW IIPOrpaMM

https://kpolyakov.spb.ru/




school/probook.htm

28 CJ10’)KHOCTb BBIYUC/IEHUH https://resh.edu.ru/
subject/19/11
https://kpolyakov.spb.ru/
school/probook.htm

29 | 2.2. Aneopummbl U cmpyKmypbl OQHHbIX ITonck NpoCTHIX uKMces1 B 3aJaHHOM https://resh.edu.ru/

TTOMCK MPOCTBIX YKCE/T B 33/JaHHOM JIMara3oHe C [MarasoHe C TIOMOIIILIO arOPUTMa subject/19/11
TIOMOII[BIO alITOPUTMa «peleTo DpaTocheHar. «petieTo DparoceHa» https:/kpolyakov.spb.ru/
MHoropaspsiiHble 1ie/ible YMC/Ia, 3a4a4d JIMHHOMI school/probook.htm

30 | apudmernku. Cnopapu (accoLaTUBHbIE MACCHEDI, TpaxTiueckas pabora ro Teme «Ilouck https://resh.edu.ru/

oTobpakers). Xami-rabmipt. TlocTpoeHwe TIPOCTBIX UMCe/I B 3a[aHHOM /IMAra3oHe» ;Ub] e.Ct/19/ 11
ttps://kpolyakov.spb.ru/
a/1(haBUTHO-YaCTOTHOT'O CJIOBAPS [I/Ist 3a/[aHHOTO school/probook.htm
31-32 | TeKCTa. MHoropaspsiiHble Liesible YHC/Ia, 3a/ilauu https://resh.edu.rw/
AHanuz mekcma Ha ecmecineeHHoM s3bike. BblideneHue JVIHHHOI apHOMeTHKE subject/19/11
nocnedogamenbHocmeli no wabnoHy. PezynsipHble https://kpolyakov.spb.ru/
gbipadiceHusi. YacmomHbilli aHaAu3. school/probook.htm
33 Creku. AHamM3 MPaBUWILHOCTH CKOOOYHOTO I[MpakTrueckas pabora o Teme https://resh.edu.ruw/
BBID&KeHUS. BeluncieHne apugMeTHyeckoro «Peanu3arysi BLIYUC/IEHUH C subject/19/11
BBIPAKEHUS, 3aTIMCAHHOIO B IOCT(GUKCHOM (opMe. MHOrOpa3psHbIMI UMC/TaAMU» https://kpolyakov.spb.ru/
Ouepezy. Vicnionb30BaHye ouepey /1 BpeMEeHHOTO school/probook.htm
34 | XpaHeHUs JaHHBIX. CnoBapu (accoluaTBHbIe MaCCHUBBI, https://resh.edu.ru/
CeszHble cnucku. Peaausayus cmeka u ouepedu ¢ OTOGPKeHHsT). X3IU-Tab/IALIBI. subject/19/11
NOMOLbIO CEA3HBIX CNUCKOG. ITocTpoeHMe anhaBUTHO-YaCTOTHOTO https://kpolyakov.spb.ru/
AnroputMmsl Ha rpadax. [TocTpoeHre MUHUMA/IBHOTO C/10Bapd [/14 3a/JaHHOTO TEKCTA school/probook.htm

35 | 0CTOBHOrO flepeBa B3BellIeHHOr0 CBS3HOTO Ipakruyeckas pabora 1o reme https://resh.edu.ru/
HeopHeHTHUPOBaHHOTO rpada. 06x0d 2pacga 6 2aybuny. | «IlocTpoenwe andaBUTHO-4aCTOTHOIO subject/19/11
06x00 epacpa 8 wiupuHy. KomruecTBo pa3inuHbIX ¢/10Baps AJ14 3aJaHHOTO TEKCTa» https://kpolyakov.spb.ru/
yTel MeX/y BepIIMHAMH OPHEHTUPOBAHHOTO school/probook.htm

36 o AHanm3 TeKCTa Ha eCTeCTBEHHOM SI3bIKe. https://resh.edu.ru/

alKIn4eckoro rpada. Asroputm JIefdKCTphl. . biect/19/11
Anzopumm dnolida-Yopwania. HlacToTHIH aHa/3 ;u ) A
ttps://kpolyakov.spb.ru/
[epeBbst. Peanu3ariys jepeBa C OMOII[bI0 CChUTOUHBIX school/probook.htm
37 | CTPYKTYyp. [IBonuHbIe (OHHAPHbIE) fjepeBbs. Bblie/ieHue 1oC/1ejoBaTeIbHOCTeH 110 https://resh.edu.ru/
TTocrpoenwe JepeBa /1t 3a/JaHHOTO aPUPMETUYECKOTO | a6 0Hy. Pery/spHbie BHIPaKeHus subject/19/11

https://kpolyakov.spb.ru/
school/probook.htm




38

39-40

41

42

43

44

45

46

47

BbIpaKeHHs1. PeKypcrBHBIe anropuTMbl 00X0/1a iepeBa.

Wcronb30BaHue CTeKa U ouepesiu /st 00xoza JepeBa.
rHaMuyeckoe rporpaMMHpPOBaHUe KaK MeTOJ
pellieHNs 3a/ja4 C COXpaHeHHeM [TPOMEeXKYTOUYHBIX
pe3y/bTaToB. 3aJjauy, peliaemMble C TOMOILbIO
JIMHaMAYeCKOro NporpaMMHpPOBaHUS: BbIUHCIEHHe
PEeKYPCUBHBIX (YHKLIUH, TOACYET KOIMYeCTBa
BapUaHTOB, 3a/jlaul ONITUMHU3aLIU

[TpakTrueckast paboTa 1o TeMe «AHanM3 https://resh.edu.ru/
TEKCTa Ha eCTEeCTBEHHOM SI3bIKE» subject/19/11
https://kpolyakov.spb.ru/
school/probook.htm
Creku. AHanM3 NMpaBUILHOCTU CKOOoUHOTO | https://resh.edu.ru/
BbIPa)KEHUs subject/19/11
https://kpolyakov.spb.ru/
school/probook.htm
Boruriciienne apupmMeTnyeckoro https://resh.edu.ru/
BBIP)KEHHS, 3aTIMCAHHOrO B TIOCTGUKCHOM | subject/19/11
dopme https://kpolyakov.spb.ru/
school/probook.htm
[TpakTuueckast pabora 1o Teme https://resh.edu.rw/
«BbIunc/ieHre apupMeTHYeCKoro subject/19/11
BBHIPAKEHMSI, 3aIICAaHHOT0 B ocTdukcHoi | Nttps:/kpolyakov.spb.ru/
dopme» school/probook.htm
Ouepepy. Vcrionb3oBaHue ouepesu Jist https://resh.edu.rw/
BPEMEHHOr'0 XpaHeHUs! JAHHBIX subject/19/11
https://kpolyakov.spb.ru/
school/probook.htm
[TpakTuueckast pabora 1o Teme https://resh.edu.ru/
«Mcronp3oBanue ouepesn» subject/19/11
https://kpolyakov.spb.ru/
school/probook.htm
HepeBbsi. Peanmu3atiys JepeBa c moMotipio | https://resh.edu.ru/
CCBUIOYHBIX CTPYKTYP subject/19/11
https://kpolyakov.spb.ru/
school/probook.htm
[IBovuHbIe (OMHAPHBIE) epeBbsl. https://resh.edu.ru/
ITocTpoeHHe fepeBa /st 3aJlaHHOTO subject/19/11
apr(pPMEeTUUECKOT0 BLIPaKEeHHSI https://kpolyakov.spb.ru/
school/probook.htm
[TpakTrueckast paboTa o Teme https://resh.edu.ru/
«Vcrionb30BaHKe 1epeBLeB 1A subject/19/11
BBIYMC/IEHUS apU(PMeTHUEeCKUX https://kpolyakov.spb.ru/
school/probook.htm

BbIDa>KEHU»




48-49

50

PeKkypcrBHBIe anropuTMbl 00X0/1a iepeBa.

https://resh.edu.ruw/

51

52

53

54

55

56

57

Vcriosib30BaHue CTeKa U Ouepey [jisi subject/19/11
06x071a JiepeBa https://kpolyakov.spb.ru/
school/probook.htm
Anroputmsl Ha rpadax. IToctpoenue https://resh.edu.ru/
MUHUMAJILHOTO OCTOBHOT'O JlepeBa subject/19/11
B3BEIIEHHOIO CBS3HOTO https://kpolyakov.spb.ru/
HeOPHUEeHTHPOBAHHOTO rpada school/probook.htm
O6xop rpada B rimybuny. O6xof rpada B https://resh.edu.ru/
IIAPUHY subject/19/11
https://kpolyakov.spb.ru/
school/probook.htm
KonnuecTBo pasnuuHbIX MyTel MeXay https://resh.edu.ru/
BepILIMHAMHU OPUEHTUPOBAHHOIO subject/19/11
aIMK/IYecKoro rpada https://kpolyakov.spb.ru/
school/probook.htm
Anroputm [lefKCTpbl https://resh.edu.ru/
subject/19/11
https://kpolyakov.spb.ru/
school/probook.htm
[TpakTuueckast pabora 1o Teme https://resh.edu.ru/
«BbIuMC/IeHye JyIMHBI KpaTyaiiinero mytu | subject/19/11
Mexk/ly BepLUIMHamu rpada (aaropurm https://kpolyakov.spb.ru/
JleliKCTpbI)» school/probook.htm
Anroputm ®noiia-Yopiiania https://resh.edu.rw/
subject/19/11
https://kpolyakov.spb.ru/
school/probook.htm
3ajauy, pellaemble C IOMOLLBIO https://resh.edu.ru/
JIMHAMMYECKOTO TIPOTPaMMHPOBAHUS: subject/19/11
BBIUKMC/ICHHE PeKYPCUBHBIX (PyHKLUN https://kpolyakov.spb.ru/
school/probook.htm
[TpakTuueckast pabora 1o Teme https://resh.edu.ru/
«BbluKc/ieHne PeKyPCUBHBIX (PYHKIH C subject/19/11
TIOMOLILI0 JUHAMUYECKOT0 https://kpolyakov.spb.ru/
school/probook.htm

TIPOrpaMMUPOBaHUSI»




58 3ajjaun, peraemMbie C IIOMOIIBIO https://resh.edu.ru/
JIMHAMMYECKOr0 TIPOrpaMMHUPOBAHMS: subject/19/11
TIO/ICYET KOJIMUECTBA BaPMAHTOB https://kpolyakov.spb.ru/
school/probook.htm
59 ITpakTryeckas pabota o Teme «ITogcuér | https://resh.edu.ru/
KOJIMUEeCTBA BAPUAHTOB C ITOMOIIILIO subject/19/11
JIMHAMMYEeCKOT0 ITPOrpaMMHUPOBAHMsI» https://kpolyakov.spb.ru/
school/probook.htm
60 3ajauu, pelaemMble C TTOMOLIBIO https://resh.edu.rw/
JIMHAMUYECKOTO TIPOTPaMMHPOBAHUS: subject/19/11
3alauy ONTMMU3ALIH https://kpolyakov.spb.ru/
school/probook.htm
61 | 2.3. OcHO8bl 06EKMHO-OPUEHMUPOBAHHO20 ITonsaTue o napagurmax https://resh.edu.ru/
Npo2pammupo8aHus nporpaMMupoBaHusi. O630p A3BIKOB subject/19/11
ITonsiTHe 06 06HEKTHO-OPUEHTUPOBAHHOM TPOrpaMMUPOBAHUsI https://kpolyakov.spb.ru/
nporpaMmmupoBaHui. OObeKThI U Kacchl. CBOMCTBA U school/probook.htm
62| Meroz1 06beKTOB. OFLEKTHO-OPHEHTHPOBAHHbIH INonstTre 06 00BeKTHO-OpHeHTHPOBaHHOM | https://resh.edu.ru/
aHamm3. Pa3pa6oTKa porpaMM Ha OCHOBe 00bekTHO- | IPOTPaMMHPOBAaHUH subject/19/11
OPHEHTHUPOBAHHOIO MOX0/a. VIHKarCyIsius https://kpolyakov.spb.ru/
) ’ school/probook.htm
63-64 | HACIEAOBAHUE, POHHMOPCDHBM‘ O6beKThI U Knacchl. CBOMCTBA U METO/b https://resh.edu.ru/
Cpepipl 6bICTpOI pa3paboTKH MPOrpaMm. O6LEKTOR subject/19/11
[TpoekTUpOBaHUe UHTepderica M0Ib30BaTesl. https://kpolyakov.spb.ru/
Ncmonb30BaHMe rOTOBBIX YIIPaB/sieMbIX 3/IEMEHTOB school/probook.htm
65 | Ans IOCTPOeHUs MHTep(erica. OO6BeKTHO-OPHEeHTUPOBAaHHbIN aHa N3 https://resh.edu.ru/
O630p s3bIKOB ITpOrpaMMHpoBaHusi. [ToHsTHE 0 subject/19/11
rapagurmax nporpaMMUpoBaHus. M3yueHue emopozo https://kpolyakov.spb.ru/
A3bIKA NPO2PAMMUPOBAHUS] school/probook.htm
66 INpakTrueckas pabora ro Teme https://resh.edu.ru/
«VIcriob30BaHKe TOTOBBIX K/IaCCOB B subject/19/11
Tporpamme» https://kpolyakov.spb.ru/
school/probook.htm
67 Pa3paboTka rporpaMm Ha OCHOBe https://resh.edu.ru/
00bEKTHO-OPUEHTUPOBAHHOI'0 MOZIX0/a subject/19/11

https://kpolyakov.spb.ru/
school/probook.htm




68

69

70-72

73

74

75

76-77

78

79-82

ITpakTryeckas pabora «Pa3paboTka https://resh.edu.ru/
TIPOCTOM MPOrpaMMBI C UCIIO/Ib30BaHUEM subject/19/11
KJIaCCOB» https://kpolyakov.spb.ru/
school/probook.htm
Wnkancynsuys. [Ipaktuyeckast pabora mo | https:/resh.edu.ru/
Teme «Pa3paboTka Kiacca, subject/19/11
VICTIO/Ib3YFOILEr0 MHKATCY/IALIAI0» https://kpolyakov.spb.ru/
school/probook.htm
Hacneposanue. Ilomimopdursm https://resh.edu.ru/
subject/19/11
https://kpolyakov.spb.ru/
school/probook.htm
[TpakTuueckast pabora 1o Teme https://resh.edu.ru/
«Pa3paboTKa MepapXuu K1acCoB» subject/19/11
https://kpolyakov.spb.ru/
school/probook.htm
Cpeap! ObICTpOI pa3paboTKK MPOrpamMM. https://resh.edu.ru/
I[IpoekTpoBaHue UHTepdelica subject/19/11
[IOThb30BaTeIS https://kpolyakov.spb.ru/
school/probook.htm
[TpoekTrpoBaHue HHTepdeiica https://resh.edu.ru/
TI0/Tb30BaTeIst subject/19/11
https://kpolyakov.spb.ru/
school/probook.htm
Hcrnosib30BaHMe TOTOBBIX YIIPAB/IA€MBIX https://resh.edu.ru/
5JIEMEHTOB [i7Ist TIOCTpOeHust uHTepdetica subject/19/11
https://kpolyakov.spb.ru/
school/probook.htm
[TpakTrueckast paboTa o Teme https://resh.edu.ru/
«Pa3paboTka nporpaMmsI ¢ rpaduueckum | subject/19/11
rHTepdeiicom» https://kpolyakov.spb.ru/
school/probook.htm
N3yueHue BTOPOro s3bIKa https://resh.edu.ru/
TIPOrpaMMHUPOBAHMS subject/19/11

https://kpolyakov.spb.ru/
school/probook.htm




83 | Pa3gen 3. NudopmaijuoHHbIe TeXHO/JI0TUHI JTarnbl KOMITbIOTEPHO-MaTeMaTUueCKoro https://resh.edu.ru/
3.1. KomnbiomepHo-mamemamuueckoe MOZIe/TMPOBAHHSI subject/19/11
MOOeAUPOBAHUE https://kpolyakov.spb.ru/
OTanbl KOMITBIOTePHO-MaTeMaTHUeCcKoro school/probook.htm
84 | vo [l MPOBAHKsL; TIOCTAHOBKA 3a/,auu, paspaboTka [uckpeTr3aliyst IpyH MaTeMaTHYECKOM https://resh.edu.ru/
MO/Ie/TH, TeCTUPOBAHUe MOJIe/IH, KOMITLFOTepHBIH MOZI€/TMpOBAHMH HEIIPEPBIBHBIX ;‘tl:)] e’(/t/tl/(19/111k b/
SKCIIEPUMEHT, aHa/IU3 Pe3y/IbTaToB MOZeTUPOBAHHU. npoueccos. MosieMpoBanue /IBHKeHHs Sd?;(’)l /plr)gb}(l)il: Etfg -
85 HVCKpETH3aLMs IPH MaTeMaTH4ECKOM [TpakTHueckas paboTa o Teme https://resh.edu.ru/
MO/Ie/TUPOBAaHUH HETIPEPLIBHBIX MTPOI[ECCOB. Mo/Ie HPOBAHNE [BIKEHH subject/19/11
MogenupoBaHue ABWKeHUs. MoJieiipoBaHue https://kpolyakov.spb.ru/
Ouo/IOrHYeCcKUX cucTeM. MareMaThuueckie MO/ B school/probook.htm
86 | 9KOHOMUKe. Berunciure/ibHble SKCI1epUMeHTBI C MogenupoBanue 6roornyeckux cucrem. | https:/resh.edu.ru/
MozensiMU. KoMIibroTepHOoe MOZie/1ipoBaHue CUCTeM [TpakTuueckast paborta 1Mo Teme subject/19/11
YTpaB/IeHuUs. «MogenupoBaHye 6HONIOrMYecKUX https://kpolyakov.spb.ru/
O6paboTKa pe3y/ILTaToB KCIIepUMeHTa. MeTog CHCTEM» school/probook.htm
87-88 | HaUMeHbIIMX KBaApPaToB. OL[eHKa YMCIOBbIX MaTemaThuecKrie MoIe/Ii B 9KOHOMHUKE. https://resh.edu.ru/
mapaMeTpoOB MO/ e/TNPYyeMbIX 00BLEeKTOB U MMpo1eccoB. Boeiuuciurenbuble 3KCIIepUMEeHTHI C subject/19/11
BoccraHoBieHre 3aBUCMMOCTe! 10 pe3yJibTaTamM MOZIeJIIMH https://kpolyakov.spb.ru/
3KCIepUMeHTa. school/probook.htm
89 BepOHTHOCTHbIe MOJIEJIH. MeTOAbI MOHTe-KapIIO. BepOHTHOCTHBIe MOJeJn. HpaKTI/I‘-IECKaH https://resh.edu.rw/
VIMUTALMOHHOe Mo/leMpoBaHue. CHcTeMbl MaccoBoro | pabora 1o teme «IMUTaLMOHHOE subject/19/11
06CTyXKUBaHUS MO/Ie/TMPOBaHKe C TOMOIIBI0 MeTo/ia https://kpolyakov.spb.ru/
Mownre-Kapio» school/probook.htm
90 KowmribroTepHoe MozienvpoBaHie CUCTEM https://resh.edu.rw/
yIIpaB/IeHuUs subject/19/11
https://kpolyakov.spb.ru/
school/probook.htm
91 OO6paboTKa pe3y/bTaTOB IKCIIepUMeHTa https://resh.edu.ru/
subject/19/11
https://kpolyakov.spb.ru/
school/probook.htm
92 | 3.2. ba3bl OaHHbIX TabnuuHble (pensiLioHHbIe) 6a3bl faHHbIX | https:/resh.edu.ru/
Tabunbie (pensiiiuoHHbIe) 6a3bl AaHHBIX. Tabmuia — subject/19/11

rnpeacraBjieHue CBG,ELEHI/Iﬁ 00 OJHOTHITHBIX 00BbeKTax.

https://kpolyakov.spb.ru/
school/probook.htm




93

94

95

96

97

98

99

100

101

[Tone, 3anuck. Kimrou Tabuiel. PaboTta ¢ roToBoi
6a3oit JaHHBIX. 3aro/HeHe 6a3bl JaHHbBIX. [ToHCK,
COPTUPOBKA U (DUIbTpaLvs AAaHHbBIX. 3apPOChl Ha
BLIOOPKY /lJaHHBIX. 3arpoChl C TTapaMeTpaMH.
Brlurcrissemsle 1101 B 3aripocax.

MHoroTabuHble 6a3bl JaHHBIX. TUTIBI CBs3el MeXIY
TabsmriamMu. BHeltHuiA Koy, LletoctHOCTE 6a3bl
JlaHHBIX. 3arpoChl K MHOTOTab/IMUHbIM 6a3aM /IaHHBIX.
OcHo8Hble npuHYunbl Hopmanuzayuu 6a3 OaHHbIX.
S3bik ynpaeneHust 0aHHbMU SQL. Co30aHue npocmbix
3anpocos Ha si3bike SQL Ha 8b160PKY OAHHbIX U3 0OHOU
mabauybil.

HepensyuonHble 6a3bl OaHHbIX. DKCnepmHble cuCmeMbl

[Towck, cOpTUPOBKA U GUIbTPaLUs

https://resh.edu.ruw/

JJAHHBIX. 3arpoCkl Ha BLIOOPKY JaHHbIX subject/19/11
https://kpolyakov.spb.ru/
school/probook.htm

3anpocel € rnapameTpamu. Beruvcigemelie https://resh.edu.rw/

TI0JIS1 B 3aIIpPOCAx subject/19/11
https://kpolyakov.spb.ru/
school/probook.htm

IMpakTuueckast pabora o Teme «Pabora c | https://resh.edu.ru/

TOTOBOM 0a30¥ JTaHHBIX» subject/19/11
https://kpolyakov.spb.ru/
school/probook.htm

MuorotabuuHble 6a3bl JaHHBIX. TUITbI https://resh.edu.ru/

cBs3eii MeXxy TaburiaMu. BHerHmi subject/19/11

K04 1]e/10cTHOCTE 6a3bl JaHHBIX https://kpolyakov.spb.ru/
school/probook.htm

[TpakTuueckast pabora 1o Teme https://resh.edu.ru/

«Pa3paboTKa MHOTOTab/IMUHOM 6a3bl subject/19/11

JIaHHBIX» https://kpolyakov.spb.ru/
school/probook.htm

3arpockl K MHOTOTaO/TMUHBIM Oa3zam https://resh.edu.ru/

JAHHBIX subject/19/11
https://kpolyakov.spb.ru/
school/probook.htm

I[TpakTryeckas pabora o Teme «3ampocsl | https://resh.edu.ru/

K MHOT0Ta0/IMYHOI 0a3e JaHHBIX» subject/19/11
https://kpolyakov.spb.ru/
school/probook.htm

A3bIK ynipaBneHus gaHHbIMU SQL https://resh.edu.ruw/
subject/19/11
https://kpolyakov.spb.ru/
school/probook.htm

[TpakTrueckast paboTa 1Mo Teme https://resh.edu.ru/

«YTIpaB/ieHye JaHHBIMU C TIOMOIIBIO s3bIKa | subject/19/11

SQL»

https://kpolyakov.spb.ru/
school/probook.htm




102 HepensiiioHHbIe 6a3bl JAHHBIX. https://resh.edu.ru/
DKCIepTHEIe CUCTEMBI subject/19/11
https://kpolyakov.spb.ru/
school/probook.htm

103 | 3.3. Beb-catimbl VIHTepHeT-NpUIoKeHus https://resh.edu.ru/

UuTepHeT-Tpu/ioxeHust. [TOHSTHe O CepBepHOH U subject/19/11
K/IMeHTCKOM YacTsx caiita. TeXHO/MOrus «KIUeHT — https://kpolyakov.spb.ru/
cepBep», eé I0CTOMHCTBA U HefoCTaTKU. OCHOBBI _ _ school/probook.htm

104 | g3pka HTML u Kacka JHBIX TabuL cTueii (CSS). [TousTtue O CepBEPHOH 1 K/IMEHTCKOH https://resh.edu.ru/

CrieHapuM Ha s13bIKe JavaScript. ®opMbI Ha Be6- yacTAx cauTa. TexHo/morus «KNIMeHT- EUbJ e’Ctl/(lg/lllk b
CTpaHuLe. cepBep», eé JOCTOMHCTBA U HeJJOCTaTKU ttps://kpolyakov.spb.ru/
. school/probook.htm
105 PaBUMemeHHe Ee6'caHTOB' Ycmyra XocTuHra. 3arpyska OcHoss! s13b1ka HTML https://resh.edu.ru/
(haiiyioB Ha caiT subject/19/11
https://kpolyakov.spb.ru/
school/probook.htm

106 IMpakTuueckast pabora o Teme «Co3fanue | https://resh.edu.ru/

TeKCTOBOM Be6-CTpaHMIIb» subject/19/11
https://kpolyakov.spb.ru/
school/probook.htm

107- OcHossl a3bika HTML https://resh.edu.ru/

108 subject/19/11
https://kpolyakov.spb.ru/
school/probook.htm

109 ITpakTHueckast paboTa 1o Teme «Co3zanue | https://resh.edu.rw/

Be0-CTpaHUIIbI, BK/TIOUAIOIIIEH subject/19/11
MYyJ/IbTUMeJUHHBIE 00BEKTHI (DHCYHKH, https:/kpolyakov.spb.ru/
3BYKOBbI€ JIaHHBIE, BI/I€0)» school/probook.htm

110 OcHoBbI KackaziHbIx Tabmmy ctuseid (CSS) | https://resh.edu.rw/
subject/19/11
https://kpolyakov.spb.ru/
school/probook.htm

111 [TpakTrueckast paboTa o Teme https://resh.edu.ru/

«OdopmieHre CTPaHULIbI C TIOMOLIBI0 subject/19/11

KaCKa/IHBIX Tab/mIy| CcThIei»

https://kpolyakov.spb.ru/
school/probook.htm




112- Cuenapuu Ha si3bIKe JavaScript https://resh.edu.ru/

113 subject/19/11
https://kpolyakov.spb.ru/
school/probook.htm

114 ®opmbI Ha Beb-cTpaHULIe https://resh.edu.ru/
subject/19/11
https://kpolyakov.spb.ru/
school/probook.htm

115 [TpakTHueckas paboTa 1o Teme https://resh.edu.ru/

«O6paboTKa JaHHBIX (HOpPM» subject/19/11
https://kpolyakov.spb.ru/
school/probook.htm

116 Pa3smellieHre Be6-caiiToB. Ycnyra https://resh.edu.ru/

XOCTHHTa. 3arpyska (aiiioB Ha CaiT subject/19/11
https://kpolyakov.spb.ru/
school/probook.htm
117 | 3.4. KomnblomepHas 2paguka Kagpuposanue. Vcripasienue https://resh.edu.ru/
BBo/| M306paykeHHi C UCTI0/Ib30BaHUEM Pa3/TMUHBIX NepCreKTUBbL. ['UcTorpaMma subject/19/11
1M(POBBIX YCTPOHCTB (LU(POBBIX OTOATTIAPATOR U https://kpolyakov.spb.ru/
MHKDOCKOIIOB, BU/IEOKaMep, CKAHEPOB U IPYTUX _ school/probook.htm
118 | yerpoiicts). Tpaduueckuii peakTop. Pasperenye. Koppexuyst ypoBHei, Koppexuus upera. | https://resh.edu.r/
KazpupoBanue. VicnipaByieHue nepCrieKTUBHI. OGeciBeurBaHte [[BETHBIX N300pakeHuii | subj e.ct/19/11
I'ucrorpamma. Koppekiiys ypoBHeii, KOppeKIys 1[BeTa hutps://kpolyakov.spb.ru/
) ’ = ) school/probook.htm

119 ObecuBeuriBaHMe 1[BETHBIX U300pakeHUH. PeTy1ib. L e e p—p— https://resh.edu.ru/
Pabora c o?naCTﬂMI/I. OUILTPBL DAa3/TAYHBIX [HMPOBHIX YCTPOHCTE, subject/19/11
MHorocnoiiHble n3o006pakeHust. TekcToBbIe con. MpaxTuueckas paboTa o Teme https://kpolyakov.spb.ru/
Macka cnosi. Kananel. CoxpaHeHue PBI,LLEJIEHHOI/IU «O6paboTKa LHdPOBLIX hoTorpaduii» school/probook.htm

120 obsactu. TToAroToBKa WUTFOCTpALIU 7151 BeO-CaiiToB. Perymb. PaboTa ¢ 06aaCTSIMU, DHIETPEL. https:/resh.edu.ru/
AHuMMpOBaHHBIe N300paykeHUs. n 6 p subiect/19/11

pakThueckasi paborta o teme «PeTyiib )

BexkTopHas rpaduka. [Ipumutusel. 13MeHeHue IGPOBBIX (hOTOrpadiiy https://kpolyakov.spb.ru/
Nopsi/iKa 371eMeHTOB. BrlpaBHMBaHuWe, pacripesiesieHue. school/probook.htm

121 | I'pynnupoBka. Kpusbie. @opMaThl BEKTOPHBIX MHorocioiiHble n306pakenus. Tekcroseie | https://resh.edu.ru/
PUCYHKOB. M Croib30BaHMe KOHTYPOB. BekTopu3sanus ciou. Macka cnos. Kananel. CoxpaHeHue subject/19/11

PaCTPOBBIX U300payKeHHH.

BbI/le/IeHHOU 00/1acTH

https://kpolyakov.spb.ru/
school/probook.htm




122 [TpakTrueckast paboTa 1o Teme https://resh.edu.ru/
«MHOr0C/I0iHBIE U300PaAKEHUS» subject/19/11
https://kpolyakov.spb.ru/
school/probook.htm
123 [ToaroroBka WiIOCTpaLUi AJist Be6- https://resh.edu.ru/
caiiToB. IIpakTuueckast pabora 1o Teme subject/19/11
«AHUMMPOBaHHbIe U300paKeHMUsI» https://kpolyakov.spb.ru/
school/probook.htm
124 BekropHas rpaduka. Bekropusanus https://resh.edu.ru/
PacTPOBLIX U306paKeHMIA subject/19/11
https://kpolyakov.spb.ru/
school/probook.htm
125 [TpakTHueckas paboTa o Teme https://resh.edu.ru/
«BekTtopHas rpaduka» subject/19/11
https://kpolyakov.spb.ru/
school/probook.htm
126 | 3.5. 3D-mo0enuposaHue [TpUHLUIIBI TTOCTPOEHKS U peflakTipoBaHus | https:/resh.edu.ru/
TIpUHLMIIBI TOCTPOEHUS ¥ peflaKTUPOBAHHUs TPEXMepHBIX Mojeseil subject/19/11
TPEXMepHBIX Mojeneii. CeTOUYHbIe MO/IeH. https://kpolyakov.spb.ru/
Matepuasnel. MozienupoBaHie HCTOUHUKOB school/probook.htm
127 ocBeleHus. Kamepbl. A IuTHBHbIe TexHOMOrMHU (3D- HpaKTI/IquK:':lH pabora o TeMeU«Co3,an1/1e https:/resh.edu.ru/
npuHTepbI). ITOHSTHE 0 BUPTYa/IbHOM PeanbHOCTH U MPOCTBIX TPEXMEPHBIX MOJe/Ier» ;‘Ibl e_Ct/19/ 11
N ttps://kpolyakov.spb.ru/
JIOTIOJTHEHHOM pealbHOCTH school/probook htm
128 CeTouHble Mo/ie/d. Martepuaribl https://resh.edu.rw/
subject/19/11
https://kpolyakov.spb.ru/
school/probook.htm
129 [MpakTrueckast pabora o Teme «CeTounble | https://resh.edu.ru/
MOZeJIN» subject/19/11
https://kpolyakov.spb.ru/
school/probook.htm
130- MopenupoBaHye NCTOUHUKOB OcBeljeHus. | https://resh.edu.ru/
131 Kamepsl subject/19/11

https://kpolyakov.spb.ru/
school/probook.htm




132

133-
135

136

[TpakTrueckast paboTa 1o Teme https://resh.edu.ru/ 1
«PenpepuHr» subject/19/11
https://kpolyakov.spb.ru/
school/probook.htm

ApputrBHBIe TexHO/orUM (3D-nipuHTephl) | https://resh.edu.ru/ 3
subject/19/11
https://kpolyakov.spb.ru/
school/probook.htm

[ToHsiTHE O BUPTYa/IbHOU peanbHOCTHU U https://resh.edu.ru/ 1

JOTIOJIHEHHOM peaslbHOCTH subject/19/11
https://kpolyakov.spb.ru/

school/probook.htm

ITpoBepsiembie Ha EI'D no nndopmaruke TpedoBaHusI K pe3yIbTaTaM 0CBOeHHs OCHOBHOW 00pa3oBaTe/IbHOMI

MporpamMMbI CpeiHero oo1ero oopa3oBaHusi

Ko npoBepsiemoro

IIpoBepsiembie TpeOOBaHUA K NMPeMETHHIM pe3y/IbTaTaM 0CBOEHHsI OCHOBHOM 00pa3oBaTe/IbHOI MPOrpaMMbl

TpebOBaHUSsA cpefHero o0uiero o0pa3oBaHus

1. 3Hamb (noHUMamb)

1.1 [ToHMMaHWe OCHOBHBIX MTPUHIUTIOB YCTPOMCTBA U (DYHKI[MOHUPOBAHUSI COBPEMEHHBIX CTAIIMOHAPHBIX Y MOOWTBHBIX
KOMITBIOTEPOB; TEH/IEHI[UI Pa3BUTHS KOMITLIOTEPHBIX TEXHOJIOTHH; B/la/leHre HaBbIKaMU PabOThI C OTePAL[UOHHBIMU
CUCTeMaMH ¥ OCHOBHBIMH BU/IJaMH TTPOIPaMMHOTO 00ecTieueHus sl pellieHusl yueOHbIX 3a7iau 10 BIOpaHHOH
CrieLyaau3aryu

1.2 Hasnuwme nipezicTaBieHri 0 6a30BbIX MPUHIAIIAX OPraHU3allMK U (YHKIIMOHUPOBAHHSI KOMITbIOTEPHBIX CeTel

1.3 [ToHMMaHWe OCHOBHBIX MTPUHIMIIOB IMCKPETU3AIMY Pa3/IMUYHBIX BUIOB MH(MOpMAaI|K

1.4 [ToHnMaHue 6a30BBIX aTOPUTMOB 00pabOTKY UKC/IOBOM U TEKCTOBOW MH(OPMALIMK (3arKCh YHCes B TTO3ULUOHHOM
CHCTeMe CUMC/IeHHSs], IeTAMOCTB Tie/IbIX UMCesT; HaXOKJeHre BCeX TIPOCTBIX Yrcesl B 33/JaHHOM nana3oHe; 00paboTka
MHOTOpa3PsIHbIX [1e/IbIX YHCE/T; aHAJTM3 CUMBOJIbHBIX CTPOK U IDYTHX), A/ITOPUTMOB TIOUCKA U COPTUPOBKU

1.5 3HaHHWe (HYHKIMOHA/IbHbIE BO3MOXXHOCTH MHCTPYMEHTA/IbHBIX CPEJICTB CpPe/ibl pa3paboTKu

1.6 BriazieHve OCHOBHBIMU CBeJIeHUSIMM 0 0a3ax JJaHHBIX, UX CTPYKTYPE, CPeJICTBAX CO3/laHKsl U pabOThbI C HUMU

1.7 [ToHrMaHWe BO3MOYKHOCTEM U OrPaHUUEHUM TeXHOJIOTHH NCKYCCTBEHHOT'O UHTE/IEKTA B Pa3/IMUHBIX 00/1acTsX; Ha/TMUHe

Tripe/icTaB/eH 00 MCIoIb30BaHUM MH(GOPMALIMOHHBIX TEXHOJIOTMM B Pa3/IMYHbIX MPOodecCHOHaMbHBIX cdepax




1.8

BrafeHre TeopeTMueCKUM arapaTroM, MO3BOJISIOLIMM OCYILeCTB/IATh NpeficTaB/IeHre 3aZlaHHOr0 HaTyPa/IbHOTO Urcia B
pa3/IMUHbIX CUCTEMax CUMC/IeHUST; BBIMOIHATE peobpa3oBaHusl JTIOTHUeCKUX BbIpaXKeHUH, MCIT0/Ib3Ysl 3aKOHBI areOphbl
JIOTUKH; OMpeZe/siTh KpaTuailliviii MyTh BO B3BellleHHOM rpade ¥ KOMUUYeCTBO MyTel MeXX/y BepLIMHAMHU
OpPMEHTHPOBaHHOI'O aLMK/INYeCcKoro rpaga

Ymemb

YMeHue MCIO0/Ib30BaTh KOMITBIOTEPHO-MaTeMaTHUUYeCKKWe MOEe/IN /i dHa/IN3d 00BEKTOB H npoLneccosB: q)OpMy']'[I/IpOBaTL
Lejb MOJZie/IMPOBAHNA, BBIITIO/THATL dHA/TM3 Pe3YyJ/IbTATOB, ITIOJIYyUYeHHBIX B XO4e MO/ie/IMPOBaHKA; OLIeHUBATh a/IeKBATHOCTb
Moae/iM MoAe/IMpyeMOoOMY O6’B€KTy WJIN TIPO1LEeCCY; NMpeACTaB/IATh Pe3y/JIbTAaThl MOJE/TMPOBAHHMSA B HAlrJIAAHOM BUE

2.2

Ymenue knaccudulMpoBaTh OCHOBHBIE 3a/laui aHa/lK3a JaHHbIX (TPOrHO3UpOBaHUe, KiaccubuKalvs, KiacTepr3aliys,
aHaJIM3 OTKJIOHeHWH); TTIOHUMaTh T0C/Ie/0BaTeIbHOCTD PellleHys 3a/jau aHa/in3a JJaHHbIX: COOp TIepBUYHBIX JAHHBIX,
OUMCTKA U OlleHKa KaueCTBa JJaHHbBIX, BLIOOP ¥ (MJTH) TTIOCTPOEHHMEe MO/Ie/H, Mpeodpa3oBaHKe JAHHBIX, BU3yalnu3alys
JIaHHBIX, UHTepIpeTaLys pe3y/1bTaToB

2.3

YMeHwue oripeZiesisiTb MH)OPMALIMOHHBINA 00BEM TEKCTOBBIX, rpaMueCcKiX U 3BYKOBBIX JAHHBIX MTPU 33/IaHHBIX
rapameTpax JUCKpeTU3aluui. Y MeHue Oorpeie/siTh CPeJHIO CKOPOCTh Iepe/iauk 1aHHbIX, OLleHWBaTh U3MeHeH e
BpeMeHH Tiepe/jauu Py W3MeHeHUH HHPOPMAIIMOHHOTO 00bEéMa JAHHBIX M XapaKTePUCTHK KaHasla CBSI3U
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YMeHue CcTpouTh Ko/, 06ecrieunBaroIiii HAUMEHBIIIYI0 BO3MOXKHYIO CPe/IHIOI0 JJTUHY COO0OIIIeHus TIPY U3BECTHOM
YacToTe CUMBOJIOB

2.5

YMeHue UCII0/1b30BaTh MPU PellieHUH 3a/lau CBOMCTBA MO3ULIMOHHOM 3arkiCy Urcesl, a/iTOPUTMbI TIOCTPOEHHsI 3aITucH
yKc/ia B TIO3UL[MOHHOM CHCTeMe CUMC/IeHUs C 3a/laHHbIM OCHOBAaHKWEM U TIOCTPOEHUs YKc/ia 0 CTPOKe, CcojieprKallleid
3aruCh 3TOrO YKC/Ia B TIO3ULIMOHHOM CHCTeMe CUMC/IeHUs C 3a[JaHHbIM OCHOBaHUEM; YMeHHe BBITIOJTHSTh
apu@meTHuecKre orepaiiu B MO3ULIMOHHBIX CUCTeMaX CUMC/IeHHUs

2.6

YMeHuHe CTPOUTh JIOTUUECKOe BhIpaKeHHe B IU3bIOHKTUBHOW M KOHBIOHKTUBHOM HOPMasbHbIX (hopMax Mo 3aZlaHHOU
Tab/uLe HCTUHHOCTH; UCC/Ie[0BaTh 00/1aCTh UCTHHHOCTH BbICKa3bIBaHUS, COZlepyKalliero repeMeHHbIe; pellaTh
HeC/I0KHbIe JIOTUYeCKHe YPaBHeHUsI

2.7

YMeHue peliaTh a/rOpUTMUUECKHe 3a/laul, CBsi3aHHbIe C aHa/IM30M rpadoB (3a/jaur OCTPOEHUsI ONITUMA/IbHOTO My TH
MeX/ly BepllIHaMu rpada, onpe/esieHrs KOJIMUeCTBa pa3/inuHbIX MyTel MeXXy BeplliMHaM{ OpHeHTUPOBaHHOTO
alMK/IMueckoro rpada)

2.8

YMeHue UCTI0/1b30BaTh JlepeBbsi IPY aHaIM3e U MTOCTPOeHUH KOZI0B U /15 TIpeZiCTaB/eHrsl apu(MeTUUeCKUX BbIpaKeHUH,
TIpY pellieHnH 3a/iau TIoMCcKa ¥ COPTUPOBKU; yMeHHe CTPOUTS JlePeBO UIPhI 110 3aJaHHOMY a/IrOpPUTMY; pa3pabaTrhiBaTh U
000CHOBBIBAaTh BBIMTPHIITHYIO CTPATETHIO UTPbI

2.9

YMeHue dHa/IM3WUPOBATh a/ITOPUTMBI C UCIT0/Ib30BAHUEM Ta6]'[I/I]_[ TPaCCHUPOBKH; OTIpeeIATb 0e3 MCI0/Ib30BaHUS
KOMIIbIOTE€PA Pe3y/IbTaThl BBINTO/THEHHWS HEC/TTOXKHBIX IMTPOTrPaMM, BK/IHOUAKOIIWUX LIWKJ/IbI, BETBJIEHUA U ITOAITPOTrPpaMMBI, IMPU
3d/1dHHBIX NCXOJHbIX TdHHBIX




2.10

YMeHue orpe/iesisiTh CJIOKHOCTh M3y4aeMbIX B Kypce 0a30BbIX alrOPUTMOB (CyMMHPOBaHHE 37IEMEHTOB MacCCHBa,
COPTUPOBKA MacCHBa, NepebopHbIe arOpUTMbI, BOWYHBIN MMOUCK) U MPUBOJAUTDL TTPUMePbI HECKOJIBKUX aJITOPUTMOB
Pa3HOM CJI0KHOCTH [ijisl pellieHusl O/THOM 3a/lauu

2.11

BnajieHre yHHUBepCaIbHBIM SI3IKOM MPOrPaMMHUPOBaHUs BbICOKOTO ypoBHs ([Tackane, Python, Java, C++, C#),
TIpe/ICTaB/IeHUsIMUA O 0A30BbIX THIAX JJAHHBIX U CTPYKTypaX JAHHBIX; YMEHHe UCTIOIh30BaTh OCHOBHBIE YITPABJISIONIHE
KOHCTPYKLIMW; yMeHHe OCYILeCTB/IATh aHaT|3 TIPe/IJI0yKeHHOM MPOorpaMMBbl: OTpeiesisiTh pe3y/ibTaTbl paboThl MPOrpaMMbI
TIPU 3a/JaHHBIX UCXO/HBIX JJAHHBIX; OTIPe/IeNIATh, PH KaKUX UCXOHBIX JAHHBIX BO3MOYKHO TIOJTYUeHHE YKa3aHHBIX
pe3y/bTaToB; BHISIB/IATD JAHHBIE, KOTOPbIe MOT'YT TIPUBECTH K OIIMOKe B paboTe MporpaMMel; OpMYJTUPOBaTh
TIpeJI0KEeHUsI 110 YITyYIIeHHWI0 TIPOrPaMMHOT0 KO/ia

2.12

YMeHre peasM30BbIBaTh Ha BHIOPAHHOM JI/1s1 U3yUeHHs si3bIKe ITPOrpaMMHUPOBaHusi BbIcOKoro ypoBHs (ITackanb, Python,
Java, C++, C#) TUTIOBbIe airOPUTMbI 00pabOTKH UKCeJ1, YMCIOBBIX TIOC/Ie/[OBATEIbHOCTEN U MaCCUBOB: TIPe/ICTaB/IeHHe
yucsia B B/e Habopa MPOCTBIX COMHOKHTe/IeH; HaxoXKieHre MaKCUMaTbHOW (MUHHMMA/IbHOMN) 1Pl HATYPalbHOTO
YMCJIa, 3alMCAHHOTO B CUCTEMe CUMC/IeHHSI C OCHOBAaHKEM, He TIpeBbIaroiyM 10; BerarcieHre 00001EHHBIX
XapaKTepHUCTHK 3JIeMEeHTOB MaCCHBa WM UKCIOBOM MOC/Ie/[0BaTeIbHOCTH (CYMMBI, IPOM3BeieHHsI Cpe/JHero
apu¢MeTHUeCKOro, MUHUMa/IbHOTO U MAaKCUMaJIbHOTO 37IeMEHTOB, KOJIUECTBA 37IeMEHTOB, y/JOBIeTBOPSIFOILIX
3a/laHHOMY YCJIOBHIO); COPTHPOBKY 3/IeMEHTOB MaCCHBa; YMeHHe UCTI0/Ib30BaTh B IPOrpaMMax JIaHHbIe pa3/THuHbIX
THIIOB C Y46TOM OrpaHWYeHUI Ha Jara30H UX BO3MOKHBIX 3HAUeHWH, TPUMEHSITh ITPU PeIIeHUH 33/1a4 CTPYKTYPbI
JAHHBIX (CTIMCKH, CJIOBapH, CTEKH, OUePe/iv, iepeBbsi); TIPUMEHSITh CTaH/lapTHbIe U COOCTBEeHHbIe TTOIIPOrPAMMBI /1St
00pabOTKM YMCIOBBIX AAHHBIX ¥ CUMBOJIbHBIX CTPOK; UCIIO/Ib30BATh MPH pa3paboTKe mporpaMm OUOIHMOTEKH
TIOATIPOrPaMM; YMeHHe MCI0Ib30BaTh CPe/ICTBA OT/IAJJKH MTPOrpaMM B Cpejie TPOrpaMMHPOBaHHUs

2.13

YMeHue UCITI0/Ib30BaTh 37€KTPOHHBIE TaOMULIBI 11 aHAIM3a, TIPe/[CTaB/IeHus 1 00pabOTKY aHHBIX (BK/TFOUAst BEIOOD
OTNTUMA/IbHOTO PeIlleHws], o100 TMHUK TPEH/Ia, PeIIeHHUe 3ailay MPOTHO3UPOBaHMUs1); YMEHHEe UCII0/Ib30BaTh TaO/IUUHbBIE
(pesnsitioHHbIe) 6a3bl JAHHBIX U CIIPABOYHBIE CUCTEMBI

2.14

YMeHre opraHu30BbIBaTh TMYHOE UH(OPMALIMOHHOE NTPOCTPAHCTBO C UCIO0/Ib30BaHWEM pa3/IMUHbIX CPeJiCTB LIU(POBBIX
TEXHOJIOTHH; TIOHUMaHKe BO3MOXXHOCTEH [U(PPOBLIX CEPBUCOB IOCYAAPCTBEHHBIX YCIIYT, IM(POBLIX 00pa30BaTeIbHBIX
CEepBUCOB

ITepeueHb 3/1eMeHTOB CO/iep)KaHusA, mpoBepsieMbix Ha EI'D nmo undopmaruke

Kopa

IIpoBepsieMblii 3/IeMEeHT CO/epP)KaHHUSA

Llndposasi rpaMOTHOCTb




1.1

OCHOBHBIE TeHJeHINMHU Pa3BUTHA KOMIIbIOTEPHBIX TeXHOJIOTHA. Hapafl]'leflebIe BbBIUHMC/IEHHA. MHOFOHPOL{ECCOPHLIG CHUCTEeMBI.
Pacnpe,qenéHHLIe BBIYMC/INTE/IbHBIE CUCTEMbI U 06pa60TKa OOJTBITINX JAaHHBIX

1.2

[TpvHLMIIBI MOCTPOEHUS U arlapaTHble KOMIIOHEeHThI KOMITBbIOTepHBIX ceTel. CeTeBble IPOTOKOJIbL. CeTh VIHTepHeT. Azipecans B ceTr
WurepHet. IIpoTokonsl cteka TCP/IP. Cuctema foMeHHbIX UMEH. Pa3fenenue IP-ceTy Ha MoficeTH C MOMOIIbIO MacOK TOJceTei

1.3

daiinoBast cucrema. [Touck B (hatinoBoii cucreme. [TpUHIIAIIBI pa3MeltieHNst U IMEHOBaHUs (aiiyioB B JoJATOBpeMeHHOH maMsATH. [11a610HbI
JIIsl onvcaHus1 rpynn haiioB

1.4

CKOpOCTb Tepe/jaud IaHHbIX. 3aBUCHMOCTh BpEMEHH Tepejaud 0T MH(OpMaImoHHOT0 00bhEMa IaHHBIX U XapaKTePUCTUK KaHasa CBSI3U

1.5

[IndpoBanue ganHbIX. CUMMeTpUUHbIe 1 HecUMMeTpruHble mHdpbl. [ndpel npocroii 3amensl. lndp Lesaps. [udp Brkenepa.
Anroputm nmgposanus RSA

1.6

Koz, o3BoJisitoliie 060HapyKMBaTh ¥ UCIIPABJISATh OIIMOKK, BO3HUKAOLIUe TIPU TiepeZiaue JaHHbIX. PaccTosiHe X3MMUHTa.
KoaupoBanue c nmoBropeHreM 6utos. Kozabl XamMmuHra

TeopeTryeckrie OCHOBbI MHPOPMAaTUKH

2.1

[IBonuHOe KoaupoBaHue. PaBHOMepHbIe U HepaBHOMepHbIe Ko/ibl. J]eKoiMpoBaHue COO01eHH, 3aTTMCAHHBIX C TIOMOILbI0 HepaBHOMEePHBIX
K0Z10B. YcioBue @aHo. [TocTpoeHre 0jHO3HAYHO [JeKOAUPYEMbIX KOZOB C [IOMOLLBIO JlepeBa

2.2

TeopeTnueckue MoAX0/bl K OLIEHKe Ko/MuecTBa MH(popMaLyu. EMHUIEI M3MepeHus KoindyecTBa MH(opMatvu. AnQaBUTHBIN TOAX0[ K
OlleHKe Ko/inyecTBa MH(GOpMalvy. 3aKoH aAiIMTUBHOCTU UH(MopMatun. @opmyra Xaptiu. MHadopMalius 1 BepositTHoCcTb. Popmyra
[IleHHOHA

2.3

Cucrembl curiciienusi. Pa3BépHyTast 3aich LeJIbIX U IPOOHBIX YKCeN B TIO3UIMOHHOU crcTeMe curc/ienrs. CBONCTBA MO3UIIMOHHON
3aMycy Yucsia: KOIMYecTBo LU(p B 3alMCH, NTPU3HaK [eIMMOCTH UMC/ia HA OCHOBaHUE CUCTeMbl CUMC/IeHHs. ANITOPUTM MepeBo/ia Liesioro
yKcia u3 P-uuHoM crcTeMbl CUMC/IeHUs B IeCATUYHY0. AJITOPUTM TIepeBo/ia KOHeUHOW P-WuuHOM ApobU B 1eCITUYHYIO. AJITOPUTM
repeBo/ia 11eJI0T0 YKC/a U3 JeCITUYHOM CUCTeMbl curcieHus B P-uunyto. [lepeBo/; KOHeUHO# fecsiTUuHOM Apobu B P-uuHyto. [IBonyHas,
BOCbMEpHUUHas U I1eCTHa/iLlaTepuyHasi CUCTeMbl CUMC/IeHUs], CBSA3b MeX/ly HUMU. ApU(MeTHUeCKre orepaliy B MO3ULIMOHHBIX CUCTeMax
CUMC/IEHUS]

24

Tpoanaﬂ YPAaBHOBeIII€HHAA CUCTEMaA CUUC/IEHHS. ,Z[BOI/ILIHO-,E[GCHTI/ILIHHH CHucCTeMa CUMC/IeHUsA

2.5

Koauposanue tekctoB. Koaupoeka ASCII. OgHobatitHeie KogupoBku. Ctangapt UNICODE. Koguposka UTF-8. Onpesenenue
MH(POPMAIIMOHHOTO 00bEMa TEKCTOBBIX COOOIIeHHH

2.6

KopvpoBanue n3obpaxenuii. OrjeHka nH(GOpMallMOHHOTO 00béMa rpaduuecKux JaHHBIX TPU 3a[JaHHBIX pPa3pelleHuu U TyouHe
KozmpoBaHus 1iBeta. [IBeToBbie Mozies. KoprpoBanue 3Byka. OrjeHKa MH(GDOPMAIIMOHHOTO 00bEéMa 3BYKOBBIX IAHHBIX MPH 3a/]JaHHBIX
YyacToTe AUCKPETU3aLMK U Pa3psiTHOCTH KOJUPOBAHUS

2.7

Anrebpa noruku. [ToHsTHe BhiCKa3biBaHUsl. BbicKa3biBaTe/ibHbIe GOpMbI (TTperuKaThl). KBaHTOPHBI CyIIieCTBOBaHUS U BCEOOII[HOCTH.
Jlornueckue omnepariyu. TabuIbl UCTUHHOCTH. JIornueckue BhIpakeHus1. JlIoruueckue ToXKaecTBa. JIornueckye orepaijyduy U oreparyy HaJy
MHO>XeCTBaMH.

3aKOHBI a/TeOphl JIOTMKU. DKBUBa/IEHTHBIE TTPe00pa30BaHust JIOTHUeCKUX BhIpaKeHUM. JIornueckre ypaBHEHUSI M CUCTEMbI YPaBHEHHH.
Jlormyeckue yHKUMH. 3aBUCMOCTb KOJIMYECTBA BO3MOXKHBIX JIOTUUECKUX (DYHKLIMK OT KOJIMUeCTBa apryMeHTOB.




KaHoHnueckue (hOpMbl JJOTHYECKUX BbIPDAKEHUM

2.8 COBGPLLIEHHBIG AW3BIOHKTHBHBIE KOHBIOHKTHBHBIE HODMAJ/IBHEIE (bOprI, dJITOPUTMBI UX MMOCTPOEHUA T10 Ta6nm_1e WCTHUHHOCTHU

2.9 | Jlornueckue 3/1emMeHTHI B cocTaBe KomnbroTepa. Tpurrep. Cymmarop. MHoropaspsigHelii cyMmMmarop. IToctpoeHre cxeM Ha JIOTUUeCKUX
3/1eMeHTax M0 3a/JaHHOMY JIOTUYeCKOMY BbIpaKeHHUI0. 3aliCh JIOTMUECKOr0 BbIPaKEeHUsI 110 JIOTUYEeCKOU CxeMe

2.10 | Mogenu u MmozienvpoBanue. Lle MogemupoBanusi. AfIeKBaTHOCTb MOZETA MOZepyeMoMy 00beKTy WiIH riporeccy. Popmanm3aryst
NPUKJIaZHBIX 3a7iau.

[pescTaBneHye pe3yabTaTOB MO/IeIMPOBAHKS B BU/ie, YAOOHOM /I/isi BOCIIPUATHS UesloBeKOM. I'padrueckoe rpefcTaBieHe JaHHBIX
(cxembl, TabJUIBI, TPAUKH).

2.11 | IlpexacraBieHue Lie/ibIX YMcCes B IaMATHA KOMITbIoTepa. OrpaHMYeHHOCTh Jraria3oHa urcesl IpyU OrpaHuYeHry KOJIMUeCTBa pas3psioB.
[MepenonHeHre pa3psiiHON ceTKU. be33HaKoBbIe Y 3HAKOBbIe laHHbIe. 3HAKOBbIM OUT. [IBOWUHBIN JIOTIOJTHUTEBHBIN KO/ OTPULIaTeTbHbIX
yucers.

[To6uTOBBIE TOTHYeCcKUe orepalyu. Jloruueckuit, apudmetruueckuii U uKIMueckuii capury. [lndpoBaHue c ToMOIIbI0 TTOOUTOBOM
ornepauuu «vckaouaruiee NJIN»

2.12 | [IpencraBneHue BellleCTBEHHBIX YKCe/ B MaMATH KOMITbIOTepa. 3Havalasi yacTh U MOPSiI0K uncia. [Jyuana3oH 3HaUeHHH BeleCTBeHHbIX
yrces. [Tpob6ieMbl XpaHeHUSs! BEI[eCTBEHHBIX UHCe/l, CBSI3aHHbIe C OTpaHUUEeHHEeM KOJTMUeCTBa pPa3psiioB. BeimosiHeHue oreparuii
BellleCTBeHHbIMU UHCJIaMH, HAaKOTI/IeHWe OLIMOO0K MPHU BBIYMCIEHUSX

2.13 | I'padbl. OcHoOBHBIe ToHATHS. Busl rpados. Omnucanue rpad)oB € MOMOILBI0 MaTPHUL] CMEXXKHOCTH, BECOBBIX MAaTPHL], CTTMCKOB CMeKHOCTH.
PelieHue anropuTMHUeCKUX 3aZiau, CBS3aHHBIX C aHa/IM30M rpadoB (MoCTpoeHre ONTUMAIbHOTO MyTH MeXXY BepIIrHaMu rpada,
orpe/iesieHre KOJIMYeCTBa Pa3/IMUHbIX MyTel MeX/1y BeplIMHaMU OPUEHTUPOBAHHOT'0 al[UK/IMUecKoro rpada)

2.14 | lepeBbst. buHapHoe sepeBo. [lepeBbs moucka. Criocobsr 06xo/a nepesa. [IpecTaBieHre apudMeTHUECKHUX BRIpDXKEHUH B BU/IE IepeBa.
Vicnionb3oBaHue rpadoB U JiepeBbeB MPH OMHUCAHUK 00bEKTOB U MPOL[ECCOB OKPYyKaKoILlero Mupa

2.15 | /TucKpeTHbIe UTPBI IBYX UTPOKOB C MOTHOM uHbopManueil. [ToctpoeHue fepeBa nepebopa BapuaHTOB, OMMHUCAHUE CTPAaTErUH UTPhI B
TabMuHOM hopMe. BLIMTPHIIIHbIE U MPOUTPBILIHbIE MTO3WULMH. BLIMIPHIIIHbIE CTPAaTeruU

2.16 | CpeacTBa UCKYCCTBEHHOTO WHTe/UIEKTa. VjeHTH(hUKAI|sS U TIOUCK M300paykeHHi, pacrio3HaBaHue Jiuil. Vicronbp3oBaHe MEeTO/I0B
HCKYCCTBEHHOT'O MHTe/I/IeKTa B 00yuarolux cucremMax. Vcrosb30BaHre METOA0B UCKYCCTBEHHOTO UHTeJ/IeKTa B POOOTOTeXHUKE.
WurepHeT Benieii. HelipoHHbIe ceTn

3 | AropuT™MBI ¥ IPOTPaMMHPOBaHUe

3.1 | ®dopmanusaius NOHATHA anroputMa. MammHa ThlOprHra Kak yHHUBepcaibHasi MOZle/Ib BBIUMCIIeHUN

3.2 | OueHKa JI0)KHOCTU BbluMCIeHUH. Bpems paboThl 1 00BEM UCII0/Ib3yeMOit IaMsITH, UX 3aBUCUMOCTb OT pa3Mepa MCXO/HbIX JaHHBbIX.
OtleHKa aCUMITOTUYECKOW CJIOXKHOCTH a/ITOPUTMOB. AJITOPUTMBI TIOJTMHOMHUATBHOM CII0KHOCTH. [lepebopHble anropuTMsbl. [Ipumepsl
pas3/IMyYHbIX aJIFCOPUTMOB pellleHUs OIHOM 3a/jaur, KOTOpble UMEI0T Pa3/InYHYI0 CJIOKHOCTh

3.3 | OnpeziesieHyie BO3MOXKHBIX pe3y/IbTaTOB pabOThI MPOCTEMIIIMX aITOPUTMOB YITpaB/IeH!Us! UCIIOHUTESIMA U BEIUMCIUTE/IbHBIX alrOPUTMOB.
OrmpefesieHrie MCXOAHBIX JJAHHBIX, TIPY KOTOPBIX aJITOPUTM MOXKET J1aTh TpebyeMblii pe3ybTaT




3.4

Anroputmbl 00pabOTKH HaTypa/IbHBIX UKCEJ, 3aMCAaHHBIX B TIO3UIIMOHHBIX CHCTEMaX CUMC/IeHUS: pa30reHre 3aliCcy YKC/a Ha OT/ie/TbHbIe
LUQPbI, HAX0XKJeHUe CYyMMbI U TIPOU3Be/leHrs LIU(p, Hax0XK/jeHHe MaKCUMaabHOW (MUHUMabHOW) 1IU(pHI.

[TpencraBneHye urcia B BUzie Habopa MPOCTBIX COMHOXKHUTEeH. AJITOpUTM OBICTPOTO BO3Be/IeHUS B CTereHb. [IOMCK TIPOCTBIX UrCes B
3a/]laHHOM JiMana3oHe C OMOIIbI0 a/ITOPUTMa «peLleTo JpaTocheHar»

3.5

MHoropa3psiZiHble 1ieJible YMC/ia, 3a[jaud JJIMHHON apudMeTUKH

3.6

A3k nporpammupoBanus (Ilackans, Python, Java, C++, C#). Tunsl JaHHbIX: LieJIOUMC/IeHHbIE, Bell|eCTBeHHbIe, CUMBOJ/IbHbIE, JIOTUUeCKHE.
BetBnenus. Cnoskuble ycioBust. LIUkbl ¢ ycioBueM. LIUK/IbI O mepeMeHHOM.

OO6paboTKa JJaHHBIX, XPaHAILIUXCS B (aityiax. TekcToBble U ABOMUHbBIE daiinbl. DaiinoBbie mepeMeHHbIe ((haiiioBble yKa3areaun). UteHune U3
¢aitna. 3anucek B ¢aiin.

Pa3bueHue 3aaun Ha noz3azauu. [loamporpaMmel (poLieAypbl U GyHKLMN).

Vcriosib30BaHMe CTaHAAPTHOW OMO/IMOTEKHU SI3bIKA TIPOTPaMMHPOBAHUS

3.7

Pekypcusi. PekypcrBHbIe Tiporie1ypbl U QyHKI[MH. VIcTonb30BaHMe cTeKa
TSI OPTaHM3alliH PEKYPCUBHBIX BHI30BOB

3.8

YucneHHble MeTo/ibl. TouHOe U pUOMMKEHHOe pellieHUs 3ajaud. Unc/ieHHOe pellieHe ypaBHeHUH C IMOMOIIIbIO 1o/i00pa rapamMeTpa.
YucneHHbIe METO/IbI PEIlleHUs YpaBHEHU: MeTo/], riepebopa, MeTO/, TIOJIOBUHHOTO fieieHust. [IprubmikKEHHOe BEIUMCIEHUE [IJTUH KPUBBIX.
Brrurcnenue noiazeid pUryp ¢ moMolbi0 YMC/IeHHbIX METO/I0B (MeTO/, MPSIMOYTO/IbHUKOB, MeTo/, Tparewlyi). [Touck MakcuMmyma
(MuHMMYMa) DYHKLIMU OIHOM MepeMeHHONW MeTO/I0OM MOJIOBUHHOTO Jle/IeHUsl

3.9

O6paboTKa CHUMBOJIBHBIX JJaHHBIX. BCTpoeHHbIe (DYHKLIMH si3bIKa MPOrPaMMUPOBAHUS /171l 00pabOTKM CUMBOJIBHBIX CTPOK. AJITOPUTMBI
00paboTKM CMMBOJIBHBIX CTPOK: TIOACUYET KOJTMUECTBA MOSIB/IEHWH CMBOJIa B CTPOKe, pa3breHre CTPOKH Ha CJI0Ba I10 MPOoOenbHbIM
CUMBOJIaM, TIOMCK TIOJICTPOKU BHYTPU JJaHHOM CTPOKH, 3aMeHa Hali/leHHOM MOoACTPOKY Ha APYTyI CTPOKY. ['eHepaliusi Bcex CJIOB B
HEKOTOPOM asipaBrTe, YOBIETBOPSIOUIMX 3a/laHHBIM orpaHuyeHusiM. [Ipeobpa3oBaHue yncia B CHMBOIbHYIO CTPOKY U 00paTHO

3.10

MaccuBbI ¥ TI0C/Ie[I0BaTeIbHOCTH Urcesl. BeruricieHre 0000IIEHHBIX XapaKTePUCTHK 3/IEMeHTOB MaCcCUBA WU YK C/IOBOM
TM0C/IeZI0BaTeIbHOCTH (CyMMBI, TIPOU3Be/IeHNs], CPeJHero apru(MeTHuecKoro, MUHMMATBHOTO ¥ MAaKCUMAaJTbHOTO 3JIEMEHTOB, KOJTMYeCTBa
3JIeMEeHTOB, Y/IOB/IETBOPSIOIIUX 3aldAHHOMY YCJIOBHIO). JIMHEMHbIH IMOUCK 33/JaHHOTO 3HaUeHUsi B MacCUBe. AJITOPUTMBI paboTHI C 3ie-
MeHTaM{ MaCCHBa C OJHOKPaTHBIM TIPOCMOTPOM MaccuBa. COpTMPOBKA OJHOMePHOT0 MaccuBa. [IpocTbie MeTO/bI COPTUPOBKU (METOZ
ny3bIpbKa, MeTOZ, BbIOopa, COPTUPOBKa BcTaBKamu). CopTUpOBKa cusiHieM. beicTpasi copTupoBKa MaccrBa (anroputm QuickSort).
JIBOWYHBIH MTOMCK B OTCOPTUPOBAHHOM MaCCHUBE

3.11

JIBymMepHbIe MacCHBBI (MaTpPULbI). AJITOPUTMBI 00pabOTKK ABYMEPHBIX MaCCHBOB: 3arlo/IHeHHe [ByMEPHOT'0 YHC/I0BOTO MacCHBa 110
3a/laHHBIM IpaBUjIaM, TIOMCK 3/1IeMeHTa B IByMepHOM MacCHBe, BbIUKMC/IeHHe MakKCuMyMa (MUHMMYyMa) M CYMMBI 3/1eMEeHTOB [JByMepPHOIO
MacCHBa, [lepecTaHOBKa CTPOK

Y CT0JIOL[0B [IBYMEPHOTO MacCHBa

3.12

CrnoBapwu (accouMaTUBHBIE MacCHBBI, 0TOOpakeHHs1). X3m-Tabsuibl. [TocTpoerne asaBUTHO-UACTOTHOTO CJIOBAPS /IS 33/JaHHOTO TeKCTa

3.13

Creku. AHa/M3 NIPaBUILHOCTA CKOOOYHOTO BhIPaKeHHs1. BbIuncieHne apuMeTHyeCcKoro BbIPDaXKeHHs1, 3aIMCAHHOTO B TOCTHUKCHOM
dopwme.




Ouepeau. Vcriosib30BaHWe ouepey AJ1s1 BDEMEHHOI'O XpaHeHUs! [JAaHHbIX

3.14

AnroputMmsl Ha rpadax. [IocTpoeHre MUHUMAa/IBHOIO OCTOBHOTO JlepeBa B3BelleHHOr0 CBS3HOI0 HeOPHeHTUPOBAHHOIO rpada.
KonryecTBO pa3nuyHbIX MyTeil MeX/y BepliMHAMHU OPYeHTUPOBAHHOIO alMKINYecKoro rpada. Aaroputm J1edKCTpbl

3.15

HepeBbsi. Peanu3aliyisi iepeBa C TIOMOL[bIO CCBUIOUHBIX CTPYKTYP. JBonuHbIe (OHapHbIEe) ZepeBbsi. [locTpoeHue fepeBa /sl 3alaHHOTO
apru(dMeTHUeCKOro BbIpa)keHHsl. PeKypcrBHBIe anropuTMbl 00x0/1a iepeBa. Vcriosib30BaHUe CTeKa U ouepesint it 00Xoza fiepeBa

3.16

JrHaMuyeckoe rporpaMMHUpOBaHKe KaK MeTOZ, pellieHHs 3a/ja4 C COXpaHeHHeM ITPOMeXXYTOUYHBIX pe3y/bTaToB. 3a/jauy, pelaemsle C
MOMOILbI0 JMHAMHUYECKOr 0 POrpaMMHUPOBAHUSL: BEIUMC/IeHUE PEKYPCUBHBIX (DYHKLIUM, MOACUYET KOIMYeCTBa BApUAHTOB, 3a/laui
ONTUMM3aLUHU

3.17

[MonsiTrie 06 00BHEKTHO-OPUEHTUPOBAHHOM TIPOrpaMMHpPOBaHrU. OOBeKTHI U Kacchl. CBOMCTBA U MeTO/bI 00beKTOB. OOBEKTHO-
OpUEeHTUPOBaHHbINM aHam3. Pa3paboTka mporpaMm Ha OCHOBe 00beKTHO-OPUEeHTUPOBAaHHOTO TOAX0/a. VIHKancysius, Hac/aej0BaHue,
M0JIUMOP(QU3M

VHdopmalMoHHbIe TeXHOJIOTUU

4.1

Ananu3 paHHbIX. OCHOBHBIE 33/lauy aHa/Ir3a JaHHbIX: MPOTHO3MPOBaHKe, KlacCU(UKalLus, KiacTepusalusi, aHaau3 OTKIOHEHUH.
[MocsieroBaTeILHOCT pellleHus 3a/jau aHalr3a JaHHbIX: COOp MepBUYHBIX JAHHBIX, OUMCTKA U OL[eHKA KaueCTBa IaHHbIX, BHIOOP U (VWJTH)
TIOCTPOEeHUEe MO/ie/, Tpeobpa3oBaHue JaHHbBIX, BU3ya/lu3alus JaHHbIX, UHTePIIpeTalys pe3y/ibTaToB. [I[porpaMMHbie Cpe/icTBa U
VHTepHeT-cepBUCHI /il 00pabOTKHU M MpecTaB/ieHNs JaHHbIX. bonbime fanHble. MammHHOe 00ydyeHue

4.2

AHanu3 IaHHBIX C TOMOIIIBIO 37IeKTPOHHBIX Tab/mL]. BerurciieHrne CyMMBI, CpeZJHEer0 apuMeTHIeCKoro, HanboIblero (HauMeHbILero)
3HaueHUs Auana3oHa. Berancienne k03¢ duriieHTa KOppessuy ABYX PAAOB AaHHBIX. [locTpoeHre cTon0vaThIX, TMHEHYaThIX U KPYTOBBIX
mrarpamm. IToctpoenne rpadukoB yHKIuiA. [Tonbop miHUM TpeH/ia, pellleHre 3aJa4 MPOrHO3UPOBaHusl. PellleHHe 3a/1au ONTUMU3ALUH C
TIOMOIIBIO0 TeKTPOHHBIX Tab/HI]

4.3

JvckpeTu3anys Mpyu MaTeMaTHYeCckKoM MO/e/IMPOBaHHHN HeTlpephIBHBIX MpoLieccoB. MozenupoBaHye ABWKeHUs. MoiemMpoBaHUe
Oronornyeckrx cucteM. MaremaTrueckrie MOZIeNd B 5KOHOMUKe. BeruniciiTe/ibHbIe SKCTIepUMeHTHI ¢ MogesisiMi. OOpaboTKa pe3ybTaToB
JKCriepuMeHTa. MeTo/; HauMeHbIIMX KBaJpaToB. OIjeHKa YMC/IOBBIX TTapaMeTPOB MO/IeTUPyeMbIX 00beKTOB U TIPOLIeCCOB.
BoccraHoB/ieHHe 3aBUCUMOCTeHN 10 pe3y/ibTaTaM 3KCIIepUMeHTa

4.4

BepOHTHOCTHbIe MO/ e/In. MeTO,I:[BI MOHTe-Kap]'[O. I/IMI/ITaLII/IOHHOG MOJe/IMpOBAHHUE. CurcTteMbl MacCOBOT'O O6CJIY>KI/IBaHI/IH

4.5

Tabunbie (pensiiiuoHHbIe) Oa3bl JaHHBIX. Tabsuia — Mpe/icTaBIeHHe CBeZieHui 00 OHOTHITHBIX 0ObekTax. [Tose, 3amuck. Kitou
tabmuibl. PaboTa c roToBoit 6a3oii JaHHBIX. 3anonHeHre 6a3bl JaHHbIX. [T0MCK, COPTUPOBKA U (DUIbTpaLvs JAHHBIX. 3arpOChkl Ha BIOOPKY
JlaHHBIX. 3arpockl ¢ napaMeTpaMy. Belunciisiemble 110J1 B 3a1pocax.

MHoroTabmuHble 6a3bl JaHHBIX. TUITBI CBsI3el Mexxay Tabsvijamu. BHerHui kKmtou. LlenocTHOCTE 6a3bl JAHHBIX. 3arpoCchkl K
MHOTOTab/IMUHBIM 06a3aM JIaHHBIX

4.6

TexcToBbIi nporjeccop. CpeZicTBa NOKCKA M aBTO3aMeHbI B TeKCTOBOM IpoLjeccope. CTpyKTYpUpPOBaHHbIe TEKCTOBbIE JOKYyMeHThbl. CHOCKH,
oryiasieHre. [IpaBria UTUPOBAHKS UCTOYHUKOB U 0 opmyieHus: OuborpadhuuecKix CChIIOK




TemaTuueckoe NiaHMPOBaHHE NMPAKTUYECKUX M KOHTPOJILHBIX paboT

10 K/TACC
KomuecrBo Cpoku
| B (bapya) pacorss Teva ormomsix | (neaens,

Ha padoTy MecsiIy)

1 | IIpakTuueckast pabora Ne 1 CeTeBoe aJMUHUCTPHUPOBAHUE 0,5 4 "enens

ceHTSIOpS

2 | Ilpaktueckasi pabora Ne 2 AHTUBUPYCHBIE [IPOrPaMMbl 1 1 Hepens

OKTSIOpsI

3 | [IpakTuueckasi pabota Ne 3 [MudpoBaHue JaHHBIX 1 2 Heplend

OKTSIOpsI

4 | IIpaktuueckast pabora Ne 4 MuckpeTtusanys rpaduueckoi nHGopmMaLu 1 3 Heflens
HOsI0psI

5 | Ilpaktrueckasi pabora Ne 5 [uckpeTtusanys 3ByKOBOW MH(pOpPMaLIUK 1 4 nepens
HOsI0psI

6 | I[Ipaktuueckast pabora Ne 6 | [TocTpoeHHe ¥ aHaM3 TabJIUI] ICTUHHOCTH B TabJIMUHOM TIPOIieCccope 1 1 Hepens

nekabpst

7 | Ilpaktryeckast pabora Ne 7 V3yueHue nopa3psHOro MalllMHHOIO NpeCTaB/IeHus Le/IbIX U 1 2 Heflens
BellleCTBeHHbIX YMCel sIHBapst

8 | INpakTrueckas pabota Ne 8 Brigenenuve v 06paboTka mudp 1ie10ro 4rcsia B pa3iiuHbIX CUCTEMAx 0,5 3 Heflens

CYMCJIEHUSI C MCTI0JIb30BAaHKWEM Orepalyii 1[1eJI0UMCIeHHON apu(MeTHKH (heBpang

9 | INpakTtuueckas pabota Ne 9 PerieHue 3a/1au MeTOZIOM Tiepebopa 1 4 "epnens

teBpasns

10 | ITpakTuueckast pabora Ne 10 | O6paboTKa AAHHBIX, XpaHAIMXCA B (hatinax 0,5 1 Hepens
Mapra

11 | IlpakTuueckasi pabota Ne 11 | Vcriosib30BaHMe MOANIPOrpaMM CTaHAAPTHON OUO/IMOTeKHU si3bIKa 0,5 1 Hepens
NPOrpaMMHPOBaHUS MapTa

12 | IIpakTuueckast pabota Ne 12 | Pa3paboTka moArnporpaMm 1 2 Hepenst
MapTa

13 | IIpakTrueckast pabota Ne 13 | PeKypcHBHbIe ITOATIPOTPaMMBbI 1 3 Hepenst

MapTa




14 | Ipaktrueckas pabota Ne 14 | MozyabHBIM IPUHLIUIT IOCTPOEHUS IPOTPaMM 0,5 3 Heflens
MapTa
15 | IIpaktuueckas pabota Ne 15 | UncieHHOe pellieHre ypaBHEHHH 1 3 Heflens
MapTa
16 | IIpakTuueckas pabota Ne 16 | IIpubmikéHHOe BBIUMC/IEHNE [I/TUH KPUBBIX U T/IOMazei Gpuryp 1 4 nepens
MapTa
17 | Ilpaktuueckast pabota Ne 17 | ITorck MakcuMyma (MUHUMYMa) ) YHKLIAN 1 4 nepens
MapTa
18 | IIpakTuueckas pabota Ne 18 | ITocumBosbHast 00paboTKa CTPOK 1 1 Hepens
arpesis
19 | Ipaktuueckast pabota Ne 19 | O6paboTKa CTPOK C MCIO/b30BaHUeM (YHKIMIA CTaHAapTHON OMbIMoTekn 0,5 2 Henenst
sI3bIKa IIPOrpaMMUPOBaHUS arpesis
20 | TIpaktrueckasi pabora Ne 20 | I'eHepaljusi BCeX C/IOB, Y/JOBI€TBOPSIOIINX 3aZJaHHOMY YC/IOBHIO 0,5 2 Hepenst
anpeJsst
21 | Tlpaktuueckasi pabora Ne 21 | 3arosnHeHHe MacCHBa 0,5 2 Hepenst
anpeJsst
22 | Tlpaktrueckasi pabora Ne 22 | BerunciieHre 0000IIIEHHBIX XapaKTePHUCTUK MacCHBa (UMC/IOBOM 0,5 2 Hepenst
110CJ1e[J0BaTe/IbHOCTH) anpesst
23 | Tlpaktrueckasi pabora Ne 23 | JIMHeMHbIH MOKCK 3a/IaHHOTO 3HAUeHUsI B MaCCHUBe 0,5 3 Hepenst
anpeJsst
24 | Ipaktryeckas pabora Ne 24 | [TorCK MUHMMAaIBHOTO (MaKCHMAaJIbHOTO) 3/IeMeHTa B UMC/IOBOM MacCHBe 1 3 Hefens
anpeJsst
25 | Tlpaktrueckasi pabora Ne 25 | IIpocTbie MeTO/IbI COPTUPOBKH MacCHBa 0,5 3 Hepenst
anpeJsst
26 | Tlpaktrueckasi pabora Ne 26 | BbicTpasi cOpTHPOBKa MacCHBa 0,5 3 Hepenst
anpeJsst
27 | Tlpaktuyeckasi pabora Ne 27 | [IBOMUHBIN ITOUCK 0,5 4 nepens
arpesis
28 | Ilpaktuyeckasi pabora Ne 28 | O6paboTka MaTpu] 0,5 4 Hepens
arpesis
29 | Ilpaktuyeckasi pabora Ne 29 | AHanu3 JaHHBIX 0,5 1 Hepeng Mast
30 | Ilpaktrueckasi pabora Ne 30 | BEépcTKa JOKYMEHTOB C MaTeMaTUUeCKUMU (hopMynamMu 1 2 Hepiesis Masi
31 | Ilpaktuyeckasi pabora Ne 31 | MHOrOCTpaHHUHBIE JOKYMEHTHI 1 2 HeJiens Mast
32 | Tlpaktuueckasi pabora Ne 32 | KoniekTriBHasi paboTa C JOKyMeHTaMu 0,5 2 Hefiesis Masi




33 | IMpaktuueckast pabora Ne 33 | AHa/IM3 JAHHBIX C TIOMOIIBIO 3JIEKTPOHHBIX Ta0JIHI] 1 3 Hezeng Mast
34 | Tlpaktruueckasi pabora Ne 34 | HarsisigHoe ripeficTaB/ieHHe pe3y/IbTaTOB CTaTHCTHUeCKOM 06paboTKu 0,5 4 "epnens mMast
JAHHBIX B BUJIe IMarpaMM CpeJICTBaMH PeJjaKTopa 7eKTPOHHBIX Tab/IuI]

35 | Tlpaktuueckasi pabora Ne 35 | ITopbop MMHUM TPeH/ja, MPOTHO3HWPOBaHUE 0,5 4 "epnens Masi
36 | IMpaktuueckast pabora Ne 36 | YuceHHOe pellleHre YpaBHEHUH C TTOMOIIIBIO T10/100pa rapameTpa 0,5 4 Hepens Mas
37 | Tlpaktrueckasi pabora Ne 37 | PertieHue 3a/1au ONTUMH3AI[MHU C TTOMOIIBIO 37IEKTPOHHBIX Ta0HI] 0,5 4 "enens Masi
11 K/TACC

KomuecTBo Cpoku
Ne Buy (popma) padoTsr Tema Hacos, MpOBEACHUA
n/n OTBOJAUMBIX (Hepens,
Ha padoTy MecsIy)
1 | Ilpaktryeckas pabora Ne 1 Crkatue [aHHBIX C ITIOMOLLBI0 anropyurma RLE 0,5 1 Hepens
CeHTs0psi
2 | IIpakTrueckas pabota Ne 2 C>kaTue JaHHBIX C IOMOILIBI0 anropuTMa XadhdmaHa 1 1 Hepens
CeHTs0psi
3 | IlpakTrueckas pabota Ne 3 CykaTtme faHHBIX ¢ notepsmu (anroputmel JPEG, MP3) 0,5 2 Heflens
CeHTs0psi
4 | Ilpaktuueckas pabora Ne 4 [TomexoycTOWUMBBIE KOZbI 1 3 Heflens
CeHTs0psi
5 | IlpakTrueckas pabota Ne 5 [TovicK BBIMTPBILLIHOW CTPaTeruy B UTpe C MOJHON UH(OopMaLuei 1 1 Hepens
OKTSIOpsI
6 | IlpakTrueckas pabota Ne 6 CpefcTBa MCKYCCTBEHHOI'O UHTeJJIeKTa 1 1 Hepens
OKTSIOpsI
7 | Ilpaktrueckasi pabora Ne 7 CocraBeHre IpOCTON MPOrpaMMBI /11 MalllMHbI ThIOpHHTa 1 2 Heflens
OKTSIOpsI
8 | IlpakTuueckas pabota Ne 8 [Tonck MpOoCTBIX YKCesl B 3aJlaHHOM JiMaria3oHe 1 4 Hepens
OKTSI0psi
9 | IlpakTnueckasi pabota Ne 9 Peanu3anusi BBIUMC/IEHWH ¢ MHOTOpa3psiiHbIMU UKC/IaMU 1 2 Heflens
HOSIOpst
10 | IlpakTtuueckasi pabota Ne 10 | ITocTpoeHue aniaBUTHO-UACTOTHOTO CJIOBAPS /IS 33/JaHHOTO TeKCTa 1 2 Hefens

HOSIOpsI




11 | IIpaktuueckast pabora Ne 11 | AHanM3 TeKCTa Ha eCTeCTBEHHOM $3bIKe 1 3 Hefens
HOsI0psI

12 | IIpaktuueckast pabota Ne 12 | BerurcieHre apu)MeTHUeCKOro BEIPa)KEeHHS], 3aTIMCAaHHOTO B TIOCT(UKCHOMN 1 4 nepens
dhopme HOsIOpsI

13 | IIpaktuueckast pabora Ne 13 | Mcronp30BaHue ouepesu 1 4 nepens
HOsIOpsI

14 | IIpaktuueckas paborta Ne 14 | Vicriosib30BaHMe epeBbeB /711 BBIYUCTEHUs apu(MeTHIeCKUX BbIPayKeHU 1 1 Hepens
nekabpst

15 | Ipaktuueckast pabota Ne 15 | BerurcsieHre AMHBI KpaTYaiIlero MmyTH MeX/y BepIiivHaMuy rpada 1 3 Heflens
(anroput™ 1eMKCTpHI) nekabpst

16 | IIpaktuueckasi pabora Ne 16 | BerurcieHre peKypCUBHBIX QYHKIMI C TOMOILIBI0 JMHAMHUECKOTO 1 4 nepens
TIpOrpaMMHpPOBaHUS JleKkabpsi

17 | IIpakTuueckasi pabora Ne 17 | TTogcuéT KoMuecTBa BapUAHTOB C ITOMOII[LI0 JUHAMUUECKOTO 1 4 "epnens
MTPOTrPaMMUPOBaHHUS JieKabpst

18 | IIpakTuueckasi pabota Ne 18 | PerieHue 3ajjau ONTUMU3ALIMM C TIOMOIIBIO AMHAMHAYECKOTO 0,5 4 Hepnenst
MTPOTrPaMMUPOBaHHUS JieKabps

19 | IIpakTuueckasi pabora Ne 19 | Vcrionb30BaHHe FOTOBBLIX K/IaCCOB B ITPOrpaMMe 1 3 Hepenst
siHBapsl

20 | Ilpaktuueckasi pabora Ne 20 | Pa3paboTka IMpoCTO# MporpaMMbl C UCITOb30BaHUEM K/IaCCOB 1 3 Hepenst
siHBapsl

21 | Tlpaktuueckasi pabora Ne 21 | Pa3paboTka Kiacca, UCITO/Ib3YIOIIero HHKAIICY/ISLIAIO 0,5 4 "enens
siHBapsl

22 | Tlpaktuueckasi pabota Ne 22 | Pa3paboTka vepapxuu KacCoOB 1 1 Hepens

teBpasns

23 | Tlpaktuueckasi pabora Ne 23 | Pa3paboTka rporpamMmsl ¢ rpaduueckumM uHTepdeiicom 1 2 Hepenst

teBpasis

24 | Tlpaktuueckasi pabora Ne 24 | MogenrpoBaHue JABWKEeHUsT 1 4 nepens

dheBpassi

25 | Ilpaktuyeckasi pabora Ne 25 | MogempoBaHue 6H0I0THYECKUX CHCTEM 0,5 4 nepens

deBpassi

26 | Ilpaktuueckasi pabora Ne 26 | VimHUTaiioHHOE MO/ie/TMPOBaHKe C OMOILBI0 MeToAa MoHTe-Kapsio 0,5 1 Hepens
MapTa

27 | Tlpaktryeckasi pabora Ne 27 | O6paboTKa pe3yabTaToB 3KCIIepUMeHTa 0,5 1 Hepens

MapTa




28 | IlpakTuueckasi pabora Ne 28 | PaboTa c roToBoii 6a30i1 JAHHBIX 1 2 Hefens
MapTa
29 | Ilpaktuyeckasi pabora Ne 29 | PazpaboTka MHOTOTaO/IMUHOM 6a3bl JAHHBIX 1 3 Hepens
MapTa
30 | IMpakTuueckast pabora Ne 30 | 3arpockl K MHOTOTabIMUHOM Oa3e JaHHbBIX 1 3 Hepens
MapTa
31 | Ilpaktuyeckasi pabora Ne 31 | YmpaBnieHue JaHHBIMHU C TTIOMOIIBIO s13bIKa SQL 1 4 nepens
MapTa
32 | Ilpaktuyeckasi pabora Ne 32 | Co3zaHue TEKCTOBOM BeO-CTpaHHUL[bI 1 1 Hepens
anpeJst
33 | IMpaktuueckast pabora Ne 33 | Co3zaHue BeO-CTpaHMIIbI, BKIIOYAOIEH MY/TbTUMeTUINHBIE 00 bEKTHI 1 2 Hepeng
(pUCYHKH, 3BYKOBbIE IaHHbIE, BU/IE0) anpeJst
34 | IIpaktuueckast pabora Ne 34 | OcdopmsieHHe CTPAHUL[BI C TIOMOIIBIO KaCKafHBIX TabJUL] CTHIIeH 1 2 Hepienst
anpeJsst
35 | Ilpaktuueckasi pabora Ne 35 | O6paboTka JaHHBIX opM 1 3 Hepenst
anpeJsst
36 | Ilpaktuueckasi pabora Ne 36 | O6paboTtka 1udpoBsIx doTorpaduii (KajgprupoBaHre, UCITpaBIeHe 0,5 4 Hepens
TIepPCIeKTUBBI, KOPPeKLIYsl YPOBHEM, KOPPeKLMs [1BeTa) arpesist
37 | Tlpaktuueckasi pabora Ne 37 | Peryiib 1i1udpoBbix poTorpadmii 0,5 4 Hepens
anpeJsst
38 | Ilpaktuueckasi pabora Ne 38 | MHoroc/oiHbIe H306pa>keHuUs 1 1 Hefless1 Mast
39 | IMpaktuueckast pabora Ne 39 | AHMMHpOBaHHBIE H300PaKEHHUSI 0,5 1 Heflesig Mast
40 | INpaktnueckas pabota Ne 40 | BekTopHasi rpaduka 1 2 Hepiesis Masi
41 | Ilpaktuueckas pabota Ne 41 | Co3/iaHre IPOCTBIX TPEXMEPHBIX MoJesiei 1 2 Heziesis Mast
42 | Ilpaktnueckasi pabora Ne 42 | CeTouHbIe MOJIENH 1 3 HeJiens Mast
43 | Ilpaktnueckas pabota Ne 43 | Peniepunr 1 3 Heziesis Mast




		2025-10-21T09:00:17+0500
	Желтых Инга Николаевна




