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IIOSACHUTEJIBHASA 3AITNCKA

[Tporpamma 1o uHpopmaTHKe (yriyOnéHHBIM YpOBeHb) Ha YPOBHE CPeIHEro
obmjero obpa3oBaHuss pa3paboTaHa Ha OCHOBe TpebOBaHMI K pe3yibTaTam
OCBOEHUsI OCHOBHOM  oOpa3oBaTe/ibHOM  TPOrpaMMbl  CpefHero  001Lero
obpa3oBanus, mipeacraBieHHbix B ®I'OC COO, a takke (enepanbHOit paboueit
TIPOrpaMMbI BOCITUTaHMUSI.

[Iporpamma 10 uH(MOpPMaTHKe [AaéT TMpeAcTaBAeHHe O Ie/saX, OOIeu
cTpaTeruv O0yYeHHUsi, BOCIUTaHUS W pa3BUTHSI 0OyuarolUXCcsi CpeACcTBaMuU
yuebHoro mipeamera «VH(opmaTHKa» Ha yriayO/JIEHHOM YpOBHE, YCTaHaB/IUBAeT
o0si3aTesibHOe ripeMeTHOe cofiep>kaHue, ripelyCMaTpHBaeT ero
CTPYKTYPUPOBaHHe TI0 pa3jiesiaM U TeMaM Kypca, Oripeie/isieT pacrpe/eieHe ero
1o kKiaccaMm (roziam u3yueHusi), JaéT TIpUMepHOe pacripe/iesieHre yueOHBIX 4acoB
MO0 TeMaTUYeCKUM pa3fiesiaM Kypca U peKOMeHJyeMyl (TIpUMepHYI0)
MOC/e/OBAaTeIbHOCTh ~ MX  U3YYeHHsT C  YUYETOM  MEXIPeJMEeTHbIX U
BHYTDUIIPEIMETHBIX  CBs3eM, JIOTUKM y4yeOHOTO Tipoljecca, BO3PACTHBIX
0cobeHHOCTel 00yJaroIIUXCsl.

[TporpaMMa 110 H(pOpMaTHKe Orpe/iesisieT KOMueCTBeHHbIe ¥ KaueCTBeHHbIe
XapaKTepUCTUKU yueOHOTO MaTepurasa /sl KaKAOro rojia u3y4yeHus, B TOM UKCIIe
IJIs COZlepKaTe/IbHOrO HarloJIHeHHsl PAa3HOTO BHZAA KOHTPOJIs (TIPOMEKYTOUHOU
aTTeCTaruu oOyJaroImxcs, BCEPOCCUMCKUX TTPOBEPOYHBIX pabor,
roCy/JapCTBeHHOW UTOTOBOM aTTecTalyu). [IporpamMmMa mo uH(opmaTuke sIB/SETCS
OCHOBOUW /IJii COCTaB/IeHWsI aBTOPCKWX Y4yeOHBIX TIpOrpaMM U yueOHMKOB,
TIOYPOUHOTO TJITAHMPOBAHUS KypPCa yUUTeJIeM.

VHdbopmatrika B cpeiHeM 0011ieM 00pa30BaHNN OTPaKaerT:

CYIIHOCTh MH(OPMATUKM KaK HAyYyHOW /[AWUCLUIUIMHBI, H3ydaroiei
3aKOHOMEPHOCTH TIPOTeKaHHUsI U BO3MOKHOCTA aBTOMAaTH3alMd MHPOPMAaIJMOHHBIX
TIPOIIECCOB B Pa3/IMUHBIX CUCTEMAX;

OCHOBHble  00sacT  TIpUMeHeHUsT  WH(POPMATHUKW, TIpeXJae  BCero
MH(POPMaLIMOHHbIe TeXHOJIOTHH, yTIpaB/ieHre U COLIMaIbHYI0 cdepy;

MEXAUCLUTIIMHADHBIA ~ XapakTep WH(POPMAaTUKKM W HMH(OPMALMOHHON
JesiTeTbHOCTH.

Kypc wH(poOpMaTHKU /7151 YPOBHSI Cpe/iHero o0Iiero oOpa3oBaHUs SIBJISIETCS
3aBepILAIOIMM 3TallOoM HeTPepPbIBHOW TMOATOTOBKK OOyuaroimxcsi B 00/1acTu
WHGOPMATHKA U MH(OPMALIMOHHO-KOMMYHUKAI[MOHHBIX TEeXHOJIOTHM, OMUPAeTCs
Ha cofiep>KaHue Kypca MH(OpPMaTHUKU YPOBHSI OCHOBHOTO 001riero obpasoBaHus 1
OMBIT  TIOCTOSTHHOTO  TMpuUMeHeHUs:  MHGOPMAalMOHHO-KOMMYHUKAI[MOHHBIX
TeXHOJIOTUM, [aéT TeopeTUUeCKOe OCMbBIC/eHWe, MHTepripeTalyio U o06001eHue
3TOT'O OIbITa.



Pe3ysibTaThl  yryiyb/ieHHOTO YPOBHS  U3yueHUsi yueOHOro rmpeaMeTa
«HdopmaTrKa» OpPUEHTHpPOBaHbI Ha TOJAyYyeHHWe KOMIIeTeHTHOCTeW  Jjis
rocsieyrorreit mpodeccroHambHOM JeATebHOCTH. OHM BKJTIOUAIOT B Cebs:

OBJIa/leHre K/HOUEeBLIMU TIOHSTUSIMHA M 3aKOHOMEPHOCTSIMU, paclio3HaBaHUe
COOTBETCTBYIOL[UX WM  TIPU3HAKOB U B3aWMOCBs3eM,  CIOCOOHOCTH
JeMOHCTPUPOBATh pa3/MuHbIe MOAXO/bl K U3yUeHHIO sIBJIeHUH;

yMeHUe pellaTb TUIIOBble TMpaKTUYeCcKue U TeopeTUuecKude 3a/auM,
XapakKTepHbIe s UCITOb30BaHUSI METOZIOB U MHCTPYMEHTAapHsl JaHHOTO yueOHOTo
ripe/iMeTa;

Ha/lMuKe TIpeJCTAaB/IeHWN O JaHHOM y4yeOHOM mpeaMeTe Kak I[e/IOCTHOM
Teopuu (COBOKYITHOCTH TeOpHi), OCHOBHBIX CBSI3SIX CO CMEXHBIMH 00/acTIMHU
3HaHUM.

B pamkax yrmyOsiéHHOTO YpOBHsI M3ydeHHsI WHGOPMATHKHA 00ecTieurBaeTcs
1jeJieHarpaB/IeHHasi TIOATrOTOBKA 00yuaromuxcsi K TPO/IoJDKeHU0 00pa3oBaHusl B
opraHu3aiusix  TpodeccHoHa/bHOTO  00pa3oBaHMs 10  CIIELUaIbHOCTSIM,
HEeTOCPe/ICTBEHHO CBSI3aHHBIM C  LM(POBBIMA TEXHOJOTUSIMU, TaKUM KakK
nporpaMMHasi MH>KeHepusi, UH(opmalroHHasi 6e30racHOCTb, WHGOPMaI[MOHHbIE
CHUCTeMbl W TEXHOJIOTUH, MOOWIbHBbIE CHUCTEMBI W CeTH, OOJbIle [JAaHHbIE U
MalllMHHOe O00yJeHWe, TIPOMBIIIEHHBIM WHTEPHET Belllel, WCKYCCTBEHHBIN
WHTE/IJIEKT, TEeXHOJOTUM OeCcrpoBOAHOM CBsi3d, pODOOTOTEeXHWKA, KBaHTOBBIE
TeXHOJIOTMM, CHUCTeMbl pacIipe/ie/IEHHOT0 peecTpa, TeXHOJOTMH BUPTYaJbHOU U
JIOTIOJITHEHHOM peasibHOCTeu.

OcHoBHasg T1ie/Ib M3yueHHs ydeOHOro mipeaMera «MHbopMaTHKa» Ha
yrayoONéHHOM YpOBHe cpefgHero obmiero obpa3oBaHusi — obecrieueHue
JanbHeNIero pa3BuTvs WHGOPMALMOHHBIX KOMITeTEHI[MM 00ydJaroIerocs, ero
TOTOBHOCTH K JKHM3HHU B YCJIOBUSIX pa3BUBaOIerocss HGOPMaI[MOHHOTO 0011iecTBa
M BO3pacTawilledl KOHKYPeHI[MM Ha pbIHKe Tpy/Ada. B CBsi3W C 3TUM U3yueHuUe
uHpopmartrku B 10-11 Kaccax Jo/DKHO 00eCTieunTh:

chOpMUPOBAaHHOCTL MMPOBO33DEHUsI, OCHOBAHHOTO Ha TIOHUMaHUU POJIU
nHbOpMaTUKW, HWH(OPMAILMOHHBIX W KOMMYHUKALIMOHHBIX TEXHOJIOTWM B
COBpeMeHHOM O0011]eCTBe;

cchOpMHPOBAaHHOCTL OCHOB JIOTUUECKOTO U aITOPUTMHUYECKOTO MBIIIIIEHUS;

c(hOpMHpPOBAaHHOCTb yYMEHUM pa3iuuath (akTbl M OLIeHKH, CpaBHUBAThb
OLIeHOYHble BBIBO/IbI, BUJIeTb UX CBSI3b C KDUTEPUSIMA OLIEHWBAHUSI U CBSi3b
KPUTEpHEB C OMpeie/IEHHOM CUCTEMOU LIEHHOCTEe!, TTIPOBEPSITh Ha JOCTOBEPHOCTD U
0000111aTh MH(pOPMaIHIO;

chOpMHUPOBAaHHOCTb  Tpe/ICTaBJeHUH O BAMSIHUM  HMH(POPMAI[MOHHBIX
TeXHOJIOTMM Ha >KW3Hb uYeloBeKa B 0OIecTBe, TOHUMaHWe COLIMAIBHOTO,
9KOHOMUUECKOT0, TMOIUTUYEeCKOr0, KYyJbTYPHOTO, HOPUIAUYECKOTO, TPUPOJHOTO,



PrOHOMMUUYECKOr0,  MeJULMHCKOTO Y (PU3HO0JIOTUYECKOTO  KOHTEKCTOB
MH(OPMAaILMOHHBIX TEeXHOIOTH;

MIPUHSTHE TIPABOBBIX U STUUYECKUX acTeKTOB WH(OPMAaLMOHHBIX TEXHOJIOTUH,
OCO3HaHVe OTBETCTBEHHOCTH JII0/lel, BOB/IEUEHHBIX B CO3/laHUE W MCIO/b30BaHUe
MH(GOPMaLMOHHBIX CUCTEM, pacripoCTpaHeHre UH(popMaLuy;

CO37laHWe YCJIOBUM /I pa3BUTHSI HABLIKOB y4eOHOM, MPOEKTHOM, HayuHO-
MCC/ieJOBaTe/IbCKOM M TBOPUYECKOU JesTe/TbHOCTH, MOTHBALMM O0YyYaroImuXxcsi K
CaMOpa3BUTHIO.

B cozmepxanuu yuebHOro mipeaMera «MHdopmaTika» BbIESIOTCS YeThipe
TeMaTUYeCKUX paszena.

Paspmen «IlludpoBas rpaMOTHOCTB» TOCBAIIEH BOMpPOCAaM YyCTPOMCTBA
KOMITBIOTEPOB UM APYTUX 37eMEeHTOB LU(POBOrO OKPY)KeHUs, BKJIOUast
KOMITbIOTEPHbIE CeTH, UCII0/Ib30BaHUIO CPE/ICTB OTePALIMOHHOM CHUCTeMbI, paboTe B
ceTu VIHTepHET U WCIO/Ib30BAaHWIO MWHTEPHET-CEepPBUCOB, WH(MOPMaLMOHHON
6e30I1aCHOCTH.

Pazgen «TeopeTueckde OCHOBBI HH(OPMaTHKW» BK/IOYaeT B ceOs
TOHSATUMHBIM arrapaT WH(OPMATUKH, BOIPOCHI KOAWPOBaHUs HWH(MOpPMaLUH,
n3MepeHusi WHPOPMALIMOHHOTO 00bEMa [aHHBIX, OCHOBBI airebpbl JIOTUKU U
KOMITbIOTEPHOT'0 MO/le/TMPOBaHUSI.

Pasgen «AsropyuTMBEl YW IIpOrpaMMHpOBaHMe» HallpaB/ieH Ha pasBUTHE
aJIFOPUTMUYECKOTO MBILLIIeHNs], pa3pab0TKy alrOpUTMOB U OLIEHKY UX CII0XKHOCTH,
¢opMrpOBaHHe HAaBBIKOB peasv3aldyd MporpaMM Ha si3bIKax MPOrpaMMUPOBaHUs
BBICOKOT'O YPOBHSI.

Pa3nen «/HpOPMaLIOHHbIE TEXHOJIOTHMW» MOCBALEH BOMPOCAM NPUMeHeHHsI
MHGOPMAI[MOHHBIX TeXHOJIOTHM, peaii30BaHHbIX B TIPUK/IAHBIX TPOrPaMMHBIX
MPOAYKTax W WHTEpHEeT-CepBUCax, B TOM YWC/JIe B 3ajayaxX aHa/lu3a [JaHHBIX,
MCTIO/Ib30BaHUI0 0a3 IaHHBIX U 37IeKTPOHHBIX TaO/UL] /il pPellieHust TIPUKJIaZHbIX
3ajau.

B npuBenéHHOM Janee copep>kaHuu ydyebHOro mipegmeta «MHdopmaTuka»
KyPCUBOM  BbIJIeJIeHbl  [IONOJIHUTE/IbHbIE TeMbl, KOTOpble He BXOZJSAT B
00si3aTe/IbHYI0 porpaMMy 00y4eHusl, HO MOTYT ObITh Tpe/JIOXKeHbI [Jisl U3yUeHust
OT/Ie/TbHBIM MOTHBHUPOBAHHBIM M CITOCOOHBIM 00YYarOIIMCSI.

YrnyOnéHHBI  YpOBeHb U3yueHWs] WHGMOPMATUKU pEKOMEHJYeTCs IS
TEeXHOJIOTUUeCKOro  Mpo(uis, OpPUEHTUPOBAHHOIO HA  HHXEHEepHyKH U
MHPOPMALIMOHHYIO C(epbl /eATeNbHOCTHA. YT/yONEHHBI YPOBeHb U3y4yeHHst
MHPOPMATHKN 00ecrieurBaeT: MOATOTOBKY OOYYarOIUXCsl, OPUeHTUPOBAHHBIX Ha
CrelUasbHOCTA B 00/1acTM  MH(OPMAL[MOHHBIX TeXHOJOTHMM W UH)KeHepHbIe
CTeLaTbHOCTH, ydacThe B TIPOEKTHOM W UCC/el0oBaTebCKOW [lesiTe/IbHOCTH,
CBSI3aHHOM C COBPEMEHHbIMM HallpaB/eHUSIMA OTpaciu MH(OPMaLMOHHO-



KOMMYHUKALIMOHHBIX TEXHOJIOTMH, TTOATOTOBKY K YYaCTHIO B OJIMMIUAJax U Cllaye
EfuHOro rocyjapcTBEHHOr0 3K3amMeHa Mo WH(OopMaTHKe.

[TocnenoBaTebHOCTE M3y4YeHUs TeM B Tpefiesiax OJHOTO Tofa oOyueHUs
MO>KeT OBITb W3MeHeHa I0 YCMOTPEHWIO YyuuTeslss TIpA TOATOTOBKe paboueii
MpPOrpaMMbI U MMOYPOYHOTO TJIAHUPOBAHMUSI.

OO111ee yKC/I0 YaCOB, PEKOMEH/IOBAaHHBIX [IJIs1 U3yueHuss HHHOPMaTHKU — 272
yaca: B 10 ksacce — 136 uacoB (4 yaca B Hefent0), B 11 kimacce — 136 yacoB (4 uaca
B HeZlesto).



COOEPXXAHUE OBYUEHUSA
10 KITACC

[ludppoBas rpaMOTHOCTb

TpeboBaHWs TexHWKHW 0e30MacHOCTM W TWTHMeHbl Tpu pabore C
KOMITbIOTEPAMU U JIPYTUMH KOMITOHEeHTaMU 1[M(POBOTO OKPYKeHUSI.

[TpuHLMITEI pabOThI KOMITBIOTEPOB U KOMIIbIOTEPHBIX CUCTeM. APXUTEKTypa
¢don HeliMaHa. ABTOMaTUuUeCKOe BBIOJTHEHWE TIPOrPAMMbBI  MPOLECCOPOM.
OmneparvBHasi, TIOCTOSTHHas W JoJiroBpeMeHHasi TlamsaTb. OOMeH JaHHBIMH C
MOMOIIbI0 IWH. KOHTPO/1/1epbl BHEIIIHUX YCTPOUCTB. [IpsiIMOM JOCTYN K NTaMsITH.

OcCHOBHBbIE TeHJEeHLIUM  Pa3BUTHSI  KOMIIBIOTEDHBIX  TEXHOJIOTHM.
[TapannenbHble BbIUVCJIEHUS. MHoronpoLeccopHbie CUCTEMBI.
CymnepkoMIibioTephbl. PacripeziesiéHHble BBIUKCIUTEbHBIE CUCTeMbI U 00paboTKa
OonpIIMX JAHHBIX. MoOWIbHBIE TM(POBBIE YCTPOWCTBA YW WX pOJIb B
KOMMYHUKALUSIX. BcTpoeHHblie KOMIIbIOTEpBI. MUKPOKOHTPOJI/IEPHI.
PoboTu3rpoBaHHbIe POU3BO/ICTBA.

[TporpamMMHOe obecrieueHrie KOMIBIOTEPOB U KOMITbIOTEDPHBIX CHUCTeM. BuUbl
MporpaMMHOT0 obecrieueHUsT U WX Ha3HaueHWe. OcoOeHHOCTU TIPOrPaMMHOTO
obecrieueHrsT MOOW/IBHBIX yCTPOMCTB. [lapasiieslbHoe TIpOrpaMMHpPOBaHUE.
CucremHoe mporpaMMHoe obecrieueHue. OriepaliiOHHBbIE CHUCTEMBI. Y TH/UTHI.
HOpaviBepbl  yCTpPOWCTB. WHCTammsiuyss W [EUMHCTA/UISIUMA ~ [POrpaMMHOIO
obecrieueHusl.

datiioBble cUcTeMbl. [IpUHIUIIBI pa3MellleHUs] U UMeHOBaHUsi (haljioB B
nosiroBpeMeHHOM riamMsTH. [11a6/0HBI /1St OTIMCaHUst TPYTIT (hait/ioB.

ITporpamMmMHoOe obecrieuerre. JIniieH3MpOBaHWE TTPOrPAMMHOT0 O00ecTieueHust
u 1udpoBeix pecypcoB. IlpompuerapHoe u cBOOOAHOE  TpPOrpaMMHOE
obecmieueHrie. Kommepueckoe ¥ HEKOMMepPUECKOe UCII0/Ib30BaHKe TTPOrPaMMHOTO
obecrieueHrss W TMGPOBLIX pecypcoB. OTBETCTBEHHOCTb, yCTaHaBIMBaeMasi
3aKOHOZaTeNnbCTBOM Poccuiickont ®Pefiepalii 3a HelpaBOMepPHOe MCII0/b30BaHUe
IIPOrpaMMHOT0 obecrieueHus ¥ LIU(PPOBBIX PeCypCOB.

[IpyHLMMBI TOCTPOEHUS Y arrnapaTHble KOMIIOHEHTbI KOMITBFOTEPHBIX CEeTeu.
CeteBble 1poTOKO0J/Ibl. CeTb MHTEpHeT. Afjpecaiiys B cetu VIHTepHeT. [IpOTOKO/IBI
creka TCP/IP. CucTeMa JOMeHHbIX UMEH.

Pa3genenve IP-cety Ha mojceTw C TOMOILbIO Macok mnojceteid. CeTeBoe
aaMUHUCTpUpoBaHue. [lo/lyyeHre JaHHBIX O CeTeBbIX HACTPOMKAax KOMIIbEOTEpa.
[IpoBepka Ha/mMuus CBSI3U C y3/I0M ceTd. OmnpepesieHrve MaplpyTa ABHKeHUS
TIaKeTOB.

Bugbet  gesatenbHocTU B cetd  UHTepHer. CepBuchkl  MHTepHerta.
['eovH(OpMalMOHHBIE CUCTEMBI. ['e0/I0KalMOHHbIE CEPBUCHI PeabHOT0 BpeMeHH!



(Haripumep, JioKalysi MOOWBHBIX Tene(OHOB, OIpejesieHre 3arpy>KeHHOCTH
aBTOMarucTpaseil), UHTepHeT-TOProBJisi, OpPOHUpPOBaHUe OWIETOB U TOCTUHHULI,

['ocypapcTBeHHbIe 3/IEKTPOHHBIE CepBUCHI U yciyrd. ColMasibHble CeTU —
opraHu3salisi KOJ/UIeKTUBHOTO B3auUMOJeUCTBUSI U oOMeHa JaHHbIMU. CeTeBoi
STUKeT: TIpaBW/Ia TMOBefleHUs1 B KuOeprpoctpaHcTBe. [Ipobiema mMoJIMHHOCTH
nosiyueHHOU nH(MopMaLy. OTKPbIThie 00pa3oBaTe/ibHbIE PECYPChI.

TexHOreHHble W SKOHOMWYECKHE Yrpo3bl, CBSI3aHHbIE C WCIO/b30BaHUEM
MH(POPMAaLIMOHHO-KOMMYHHUKALIMOHHBIX TexXHosioruii. OO6iue rpo6sieMbl 3alliyThl
uHpopMalmd W uHPOpPMaUMOHHOM  Oe3omacHoctu.  CpefcTBa  3allUThI
vH(bOpMaI[Mi B KOMIIbIOTEpaX, KOMITbIOTEDHBIX CeTAX W aBTOMAaTU3WPOBAHHBIX
MHGOpPMAI[MOHHbIX  cucTeMax. [IpaBoBoe obecreueHue WHGOPMALMOHHON
6e30I1aCHOCTH.

[TpenoTBpalljeHe  HECAHKLMOHUMPOBAHHOTO  JOCTyMma K JIAYHOU
KOH(UeHLIMaTbHOW MH(pOpMAaL[MK, XpaHsIIeicss Ha MepcoHaIbHOM KOMIBIOTEpE,
MOOUIBHBIX yCTpOWCTBaX. BpegoHOCHOe mporpaMMHOe oOecrieueHre U CToCOObI
60ppObI ¢ HUM. AHTUBUDYCHBbIe MporpamMmbl. OpraHu3alys JIAYHOTO apxXuvBa
nHpopmaiu. PesepBHoe KonupoBaHue. [TaposibHas 3amuTa apxuBa.

[MMudpoBanue gaHHbIX. CUMMeTpUYHble W HeCUMMeTPUUHbIe IIUQPHI.
Mudper npocrtori 3amenbl. [ludpp Leszaps. [udp BukeHnepa. Asroputm
mmdpoBanusi RSA.

TeopeTrueckuie 0OCHOBBI HH()OpPMaTHKI

Wudopmanus, gaHHble W 3HaHUs. VIHQOpPMaLIMOHHBIE MPOLIECCHl B MPUPOJE,
TeXHUKe U 00I1I[eCTBe.

HempepbiBHBIE W [AWCKPETHbIEe BeIMUMHLI W CUTHa/Ibl. HeobOxogumocThb
AVCKpeTH3aluu WH(OpMaluy, TpeAHa3HAauYeHHOW [Jis XpaHeHus, repejaud u
00paboTKH B IIUPPOBBIX CUCTEMAX.

[BouuHOe KOAUpOBaHWe. PaBHOMepHble UM  HepaBHOMEpHbIe  KO[bI.
HexoavpoBaHue COOOIeHUM, 3aMMCaHHBIX C TOMOLbI0 HePaBHOMEPHBIX KO/OB.
Ycnosue @ano. [locTpoeHue OAHO3HAUHO [AeKOAUPYEMBIX KOZOB C ITOMOILBIO
nepeBa. EnvHULIBI M3MepeHUs KoinuecTBa MH(opMalyi. AndaBUTHBIN TTOAXO K
OLleHKe KO/IMueCcTBa MH(OpMaLuH.

Cuctembl cumciieHus.. Pa3BépHyTasi 3amuch LefbIX W JIDOOHBIX UHMCeNT B
MO3ULIMOHHOW cucTeMe cuucieHus. CBOWCTBa TMO3WULMOHHOW 3amMCcU  4YuCIa:
KOIMUeCTBO LM(P B 3arvcH, NpU3HAK JeJIMMOCTU UKC/la Ha OCHOBaHUE CUCTEMbI
CUMC/IeHUs. AJITOPUTM MepeBo/ia Lie/ioro uynciia u3 P-MuHOM CUCTeMbl CUMC/IeHUs B
NeCSITUUHYI0. AJITOPUTM TiepeBoJila KOHeuHoW P-uuHolW Apobu B /IeCATHUHYIO.
AJITOpUTM TiepeBO/ia LIeJIOT0 YMC/Ia U3 JEeCITUYHOW CHUCTeMbl CuucieHus B P-
nuHyro. IlepeBos KOHeUHOW JAecsSTMUHON Jpobu B P-wunyro. JIBouuHas,
BOCbMEpPUYHAs Y LlIeCTHaJLaTepuuHasi CUCTeMbl CUMC/IEHUS, CBSI3b MEXY HHMHU.



ApudmeTrueckue orepalydyd B MO3MLUOHHBIX CUCTEMax CUMC/IeHUs. TpouuHast
ypaBHOBeILlIeHHasl CUCTeMa CUUC/IeHus. [IBOMUHO-eCcsITUYHAsA CUCTeMa CUYMCIIeHUS.

KogupoBanne TtekcTtoB. KogupoBka ASCII. OpHobGaiiTHbIe KOJUPOBKHU.
Crangapt UNICODE. KopupoBka UTF-8. OrmpeneneHre HH(POPMaLMOHHOTO
00bEMa TEKCTOBBIX COOOIIIEHUIA.

KogupoBanne  u3o0pakeHuil. OrleHKa  WHGOPMAIJMOHHOTO  00BEMa
rpadruecKux JJaHHBIX TMPY 3aJj@aHHBIX pa3pelleHny U TJ1yOrHe KOAWPOBaHUs LiBeTa.
[IBeToBble Mojenu. BekTopHoe KojupoBaHue. Popmatbl rpaduueckux (aiiyios.
TpéxmepHas rpaduvka. PpakTanbHas rpaduka.

KopvpoBanue 3Byka. OrjeHKa WHGOPMALIMOHHOTO 00BEMa 3BYKOBBIX JAHHBIX
TP 3a/IaHHBIX YaCTOTe AUCKPeTHU3aLMX U Pa3psaAHOCTA KOAUPOBAHUS.

Anrebpa noruku. IloHsiTe BBICKa3biBaHUs. BbiCcKa3biBaTebHble (HOPMBI
(npexnvkatel). KBaHTOpPHI Cy11jeCTBOBAaHUS U BCEOOIITHOCTH.

Jlornueckue omeparu. Tabmuibl UCTUHHOCTH. Jlorvueckue BbIpaKeHUsl.
Jlornueckre TOXXAecTBa. JloKa3aTenbCTBO JIOTUYECKHUX TOXIECTB C ITOMOLIBIO
TabJIML] ICTUHHOCTH. JIoruueckue omepariiy U orepalyy Haji MHO>KeCTBaMHU.

3aKkoHbI anreOpbl JIOTUKWA. ODKBHBaJeHTHbie Tpeobpa3oBaHUs JIOTMUYeCKUX
BbIpakeHUH. Jlornueckre ypaBHeHUSI U CUCTEMbI YPaBHEHUU.

Jlornueckre (yHKUMWA. 3aBUCUMOCTb KOJIMUECTBA BO3MOXXHBIX JIOTUUECKUX
GyHKLMN OT KOJIMUeCTBa apryMeHTOB. [To/iHbIe cucTeMbl JIOTUUeCKUX (QyHKLIUM.

KaHoHuueckre  QopMbl  JioTUUeCKMX  BbipakeHUM.  CoBeplilieHHbIe
MU3bIOHKTHMBHbIE W KOHBIOHKTMBHbIe HOpPMajbHble (OPMbI, aJIrOPUTMbI UX
MOCTPOEHUsI T10 Tab/vile UCTUHHOCTH.

Jlornueckue 371eMeHTbl B COCTaBe KowmIibtoTepa. Tpurrep. Cymmartop.
MHoropa3psiasbeii cymmarop. IlocTpoeHre cxeM Ha JIOTMYECKUX 3JIEMEHTax I10
33laHHOMY JIOTUYECKOMY BBID&KEHUIO. 3arvChb JIOTUYECKOrO BBIPAXKEHUS 0
JIOTUUECKOU CXeMme.

[IpepcraBieHre LiefibIX 4YMCes B MNaMATA KOMIIbiOTepa. OrpaHWueHHOCTb
[yarasoHa uYuces IPU OrpaHUYeHWH KoJsvuecTBa paspsAfoB. IleperosHeHue
pa3psiiHoi ceTku. be33HakoBble U 3HAKOBbIe JlaHHbIe. 3HAKOBbINA OUT. [|BOMUHBIN
JIOTIOJIHUTE/TbHBIN KO, OTPULIATE/IbHBIX YMCe.

[To6uToBbIe sOrMUeckve orepauyd. Jloruueckudi, apudmeTHuyecKuidi Wu
I[UKIMYeCKM caBurk. IlludpoBaHre ¢ TIOMOIIBIO TIOOMTOBOM — Omeparfuu
«uckmroyaroree NJIN».

IIpejcraBiieHde BelleCTBEHHBIX 4YKCes] B IaMATH KOMIIbIOTepa. 3Hauallas
YacTh U TOPSZIOK urciia. Jlnara3oH 3HaueHWl BelljeCTBeHHBIX urcen. [IpobsieMbr
XpaHEeHWs BellleCTBeHHbIX UHCeJ, CBfI3aHHble C OrpaHUYeHueM KO/IM4ecTBa
pa3psiZioB. BrbinosiHeHWe orepanyid C BeL]eCTBEHHbIMU UWC/IaMM, HaKOILJIEHUe
OIITUOOK TIPY BBIUMC/IEHUSIX.



AJIrOpAUTMBI U MPOrpaMMHpPOBaHUe

OmnpefeneHrie BO3MOJKHBIX pe3y/JbTaTOB pabOThI MPOCTEMIINX aarOPUTMOB
yIIPaB/e€HUs WCIOJHUTENAMU W BBIUUC/IUTENBbHBIX anroputMoB. OripejesneHuve
WCXOHBIX JJaHHBIX, TIPH KOTOPLIX alTOPUTM MOJKET /1aThb TpeOyeMblii pe3y/bTar.

OTanbl pelleHusl 3aZlad Ha KoMmmbloTepe. MHCTpymeHTa/bHbIe Cpe/CTBa:
TPaHC/IATOP, OT/Ja[UWK, TPOPUIMPOBUMK. KOMMUISLMSA UM UWHTepIpeTanus
rporpaMm. BupTyasnbHble MalllMHbI.

WuTerprvpoBaHHasi cpefa pa3paboTKu. MeToAbl OTAaKA TMPOTPaMM.
Vicnosib30BaHHe TPAaCCUPOBOYHBIX Tabsui]. OTHaouHbli BBIBOJ,. I[loiaroBoe
BBITIO/THEHWE TTporpaMmbl. Touku octaHoBa. [IpocMOTp 3HaueHU TiepeMeHHBbIX.

Asbik nporpammupoBanus (Python, Java, C++, C#). Tumnbl AaHHBIX:
L|eJIOUUC/IeHHbIe,  Bel[eCTBEHHble, CHMBOJIbHBIE, JIOrM4Yeckue. BeTseHus.
Cnoxuele ycnoBusi. Lluknbel ¢ yoioBueM. Lukabl 1O HepeMeHHOM.
B3armo3aMeHsieMOCTh  pa3/IMYHbBIX  BUJOB  LMKAOB. VIHBapuaHT  [UKIIa.
CocraBnenue 1MK/JIa C MCIO/b30BaHMEM 3apaHee OIpeAeéHHOr0 WHBAapUaHTa
LMKJIa.

JJoKymeHTUpOBaHue IIpOrpamMMm. Wcnonb3oBaHue KOMMEHTapHeB.
[ToaroToBKa onvcaHus NpOrpaMMbl U MHCTPYKLIAU [1J151 TI0/Tb30BaTeIsl.

AnroputMbl 00pabOTKM HaTypa/IbHBIX YMCE, 3alliCaHHBIX B TMO3UI[HOHHBIX
CHUCTeMax CUMc/ieHus: pas3bueHue 3amuch YWcjla Ha OTAe/bHble IUQPHI,
Haxo)KJeHue CyMMbl W TIpou3BeJeHUsi LU(dp, HaXOXKAeHWe MaKCHMa/bHOU
(MUHHMMaNIBHOW) LIUGPHI.

HaxoxxaeHue Bcex MPOCTBIX UMCesl B 3alaHHOM Auaria3oHe. [IpeacTraBiieHue
yKc/ia B BUle Habopa MPOCTBIX COMHOMKHUTE/IEeH. AJITOPUTM OBICTPOrO BO3Be/I€HUS
B CTEIeHb.

OO6paboTKa JaHHBIX, XPAHSIUXCS B (aityiax. TeKCToBbIe U ABOUYHBIE (DaiiIbI.
datinoBble TiepeMeHHbIe ((aloBble yKaszarenu). UteHue w3 (aiina. 3anuch B
darin.

Pa3buenue 3ajauu Ha rof3afauu. [TogmporpaMMel (TIpoiieyphl U GYHKIUN).
Pekypcusi. PekypcuBHble 00beKThl ((pakrTanbi). PekypcuBHBIe TIpoLieAypbl U
dbynkuyu. Vicrionb3oBaHue cTeKa Jijisi OpraHu3alid peKypCUBHBIX BbI30BOB.

Vicriosib30BaHre CTaHAAPTHOM OMOJHMOTEKM Si3bIKa IIPOrPaMMHPOBAHUSI.
[Mogkmouenne  OWOMMOTEK  TIOAIIPOTPAMM  CTOPOHHHUX  ITPOU3BOUTEEH.
Mopy/ibHbBIV PUHLIUI TTOCTPOEHUS TTPOTrPaMM.

YucneHnHple MeToApl. TouHoe W TIPUO/MKEHHOE peIleHds 3a/auM.
YucieHHbIe METObI PeIlieHHs] YpaBHeHU: MeTo/| riepebopa, MeTo/] TI0JIOBUHHOTO
nenenuvs. [1IpubMkEHHOe BbIYMC/IEHWE [AJIMH KPUBBIX. BbluncrieHue Tiioliazei
GuUryp C TIOMOLIbI0 UHCJIEHHBIX MeTOZOB (MeTOJ MpPSIMOYIOJIbHUKOB, METO[,



Tparietyii). Ilouck makcumMyma (MHMHMMyMa) (QYHKUUM OJHOW TepeMeHHOMU
METO/[OM TTOJIOBUHHOTO Jle/IeHMUs.

O6paboTka CUMBOJIbHBIX JlaHHbIX. BcTpoeHHble  (DYHKUMH  si3bIKa
MPOTPaMMUPOBAaHUs /1Jisi 00pabOTKU CUMBOJIBHBIX CTPOK. AJTOPUTMbI 00paboTKH
CUMBOJIbHBIX CTPOK: TOJICYET KOJMYECTBa TIOSIBJIeHWM CUMBOJIAa B CTPOKe,
pa3buieHre CTPOKM Ha CJioBa 10 MpobenbHBIM CHMBOJIAM, TOWCK TOZACTPOKH
BHYTPM [aHHOW CTPOKHM, 3aMeHa HalJIeHHOM TIOZICTPOKHM Ha JAPYI'yH CTpOKY.
['eHepalst BCex CJOB B HEKOTOPOM asiaBuTe, Y/IOBJETBOPSIOIIMX 3a/laHHbIM
orpaHnueHusM. [Ipeobpa3oBaHHe urc/ia B CHMBOJIbHYIO CTPOKY U 0O6paTHO.

MaccuBbl W TIOC/T€[OBaTe/ILHOCTA 4Uuces. BblumcyieHne 0000IIEHHBIX
XapaKTepUCTHUK 37IeMEeHTOB MaCCHBa WM YMC/IOBOM MOC/Ie/JOBaTe/IbHOCTU (CYyMMBI,
MIpOM3Be/leHus, CpefiHero apupmMeTUuecKoro, MUHUMAaabHOTO M MaKCHUMasbHOTO
5/IEeMEHTOB, KOJIMUeCTBa 3/1eMEHTOB, Y/IOBJETBOPSIIOLIUX 3a/laHHOMY YCJ/IOBUIO).
JIvHelHbINM MOMCK 3aZlaHHOTO 3HaUeHUs1 B MacCHBe.

CopTrpoBKa 0IHOMEpHOT0 MaccuBa. [IpocTbie MeTOZbl COPTUPOBKU (METO[,
my3bIpbKa, MeTOJ, BbiOOpa, COPTHpOBKa BCTaBKaMu). COPTUPOBKA C/IASHUEM.
breicTpasi coptupoBka MaccuBa (anroputMm QuickSort). [IBOMUHBIM TOMCK B
OTCOPTUPOBAHHOM MacCHBe.

[IByMepHble MacCHBBI (MaTpHIibl). AJTOPUTMBI 00pabOTKH [BYMEPHBIX
MaCCHBOB: 3arl0/THeHHe JBYMEPHOTO YMC/IOBOTO MacCCHBA TI0 3aZlaHHBIM TTPaBUJIaM,
TIOUCK 3/IeMeHTa B IByMEPHOM MacCHBe, BbIUKC/IeHNe MaKCuMyMa (MUHUMYyMa) U
CYMMBbI 3JIEMEHTOB BYMEPHOTO MacCCHBa, ITIepeCTAaHOBKA CTPOK M CTOJIOI[OB
JIBYMEPHOI'0 MaCcCHBa.

WHbopMalI[iOHHbIe TEXHOJIOTHN

TekcToBbIi Tipolieccop. PenaktvpoBaHue U (opmaTupoBaHue. IIpoBepka
opdorpaduu u rpammMaTukd. CpeicTBa TIOMCKAa M aBTO3aMeHbl B TEKCTOBOM
npoiieccope.  Mcnonb3oBaHue — ctwieid.  CTPYKTypUpOBaHHble  TeKCTOBBIE
nokymeHTbl. CHOCKHM, orjaBiaeHue. KosiekTuBHasi paboTa C JJOKyMeHTaMHU.
VIHCTpYMeHTBI pelleH3UpOBaHusl B TeKCTOBBIX TpoijeccopaxX. O6auHble CePBUCHI.
HenoBass mepernvicka. Pedepar. IlpaBuna 1UTUPOBAaHUSI UCTOUHUKOB U
oopmsienusi Gubmorpadguueckux ccbiiok. OdopMieHWe CIKUCKa JATEPATYPHI.
3HAaKOMCTBO C KOMIIbIOTEPHOM BEPCTKON TeKcTa. TexHMUecKue CpeiCcTBa BBOJA
TekcTa. Creruanu3upoBaHHble Cpe/ICTBa peJaKTUPOBaHUS MaTeMaTHYeCKUX
TeKCTOB.

Ananu3 pgaHHbix. OCHOBHbIE 3a/laud aHaau3a [JaHHBIX: MPOTHO3UPOBaHUE,
KjJaccuduKalus, KiaacTepusalusi, aHaiu3 OTK/JOHeHui. IlocienoBaTenbHOCThb
pellieHUs1 3aflau aHa/M3a JaHHBIX: COOp MepPBUYHBbIX JAHHBIX, OUMCTKA U OLleHKa
KauecTBa JaHHbIX, BIOOp W/W/IKM TOCTPOeHHe MOJesu, TipeoOpa3oBaHue [JaHHbBIX,
BU3ya/M3aliusl JaHHBIX, UHTepIipeTalusi pe3yabTaToB. IIporpaMmHbIie cpeficTBa U



VMHTEepHeT-CepBUCHI [i7isi 00paboTKU U Tipe/iCTaB/leHUs JaHHbIX. Bosiblive JaHHbIe.
MaiuvHHOe 06yueHue. VIHTe//IeKTya/bHbIM aHa/IU3 JaHHbBIX.

AHanu3 A@aHHBIX C TOMOILBI0 3/IeKTPOHHBIX Tab/ul]. BbIuncieHre CyMMBbl,
cpefHero apupmMeTHUeCKOoro, Haubo/IbIIlero (HauMeHbIIero) 3HaueHus Arara3oHa.
Bbluncnienre kKo3(dduijueHTa Koppessiiuu [BYX PsiJOB JaHHbIX. IlocTpoeHue
cTonbuaThix, JMHeWYaThiX W KpPYroBbIX [AuarpamMm. I[locTpoeHue rpadukos
dyukimii. [Togbop miHUM TpeH/[ja, pellieHre 3a/jau MPOrHO3UpOBaHUs.

UucneHHOe pellleHWe YpaBHEHHM C TIOMOILbI0 mozbopa TrapaMmeTpa.
OnTrMu3alus Kak TMOMCK Hauayulllero pellieHus B 3alaHHbIX ycaoBusix. LleneBast
byHKIMs,, orpaHuyeHus. JlokanbHble W T00aNbHBI MHUHUMYMBI IIe/I€BOU
dbyHk1iuK. PellleHue 3aiau ONTUMH3ALIMK C TIOMOIIIBIO 3/IEKTPOHHBIX TabO/IHII.

11 KJIACC

TeopeTrueckyie 0CHOBBI HH()OPMaTHKHI

TeopeTnueckre TIOAXOAbI K OL|eHKe KOJIAUeCTBa HH(OpMaluu. 3akoH
aAAuTUBHOCTA HH@opMaluu. Popmyna Xaptiu. VMHpopMalys U BepOSITHOCTb.
®opmyia llleHHOHA.

Anroputmbl ©okatusi gaHHbix. Anroput™m RLE. Anroputm Xadgdmana.
AnroputM LZW. AIroput™Mbl CKatusl [aHHbIX C [OTEpPIMU. YMeHbIIeHue
r/1yOMHBI Ko[upoBaHus 1{BeTa. OCHOBHbBIE Hien aaroputMoB okatust JPEG, MP3.

CKOpoCTh Tepefaud [JaHHBIX. 3aBUCUMOCTH BpeMeHU Iiepefaud  OT
nHGOPMAI[MOHHOTO 00BbEMa ZIaHHBIX M XapaKTepHCTHK KaHasa CBs3W. [IpuumHbI
BO3HUKHOBEHUSI OIIMOOK TIpH mepefiaue AaHHbIX. Kozbl, TI03BOJISIOIIHE
oOHapy>KMBaTh W WCIIPaB/IATh OIIMMOKH, BO3HMKAIOIMe TpH Tiepejade JaHHbBIX.
PaccrostHre Xsmmunra. KogupoBanue ¢ iopTopeHreM 6uToB. Kozpl X3aMMUHTa.

Cucrtembl. KOMITIOHEHTbI CHUCTEMbl W HX B3aumozerncTtBue. CHUCTeMHbIN
3¢ dekT. YnpaaeHre Kak HHGOPMaI[MOHHBIH ripoiiecc. ObpaTHasi CBSI3b.

Mogenu u MmopenupoBanue. Llenb mogenvpoBaHus. COOTBETCTBUE MO/ e/U
MO/IeTMpyeMoMy O0BEeKTY WM TIPOLiecCy, Lie/i MojeupoBaHus. dopMani3anys
TIPUKJ/IaJiHBIX 3a/au.

[TpencraBneHvie pe3y/bTaTOB MOJeIUPOBAaHUS B BUZe, YAOOHOM Jjis
BOCTIpUATHS uesioBeKoM. ['pachriueckoe mpezcTaB/ieHHe AAHHbBIX (CXeMbl, TabJUIIB,
rpadukn).

I'padbl. OcHoBHBIE NoHATHS. Buzpbl rpados. Onucanue rpaoB C MOMOILLIBIO
MaTpUL] CMEXHOCTH, BeCOBBbIX MaTpUL], CIIMCKOB CMeXHOCTU. Pemienue
aTOPUTMUUECKUX 3aZlau, CBSi3aHHbIX C aHa/u3oM rpadoB (MOCTpoeHUe
ONTUMA/JIbHOIO MYTH MeXJy BeplUMHamMu rpada, omnpejeseHre KOau4ecTBa
pa3MUHbIX TyTeld MeXAy BeplIMHaMKA OPWEHTHUPOBAHHOIO ALUK/IMYECKOro

rpada).



NepeBbsi. buHapHoe nepeBo. [lepeBbsi momcka. CriocoObl 0o06xofa [epeBsa.
[IpencraBneHre apupMeTHUUeCKUX BbIDA)KEHUU B BUJe JepeBa. [JMCKpeTHbIe Urpbl
JIBYX UTPOKOB C MOTHOM nH(popMaryeid. [TocTpoeHue fiepeBa nepebopa BapruaHTOB,
OIMMCaHWe CTpaTeruyd WUrpbl B TaO/JMUHON (hopMe. BLIUTPHIIITHBIE W TTPOUTPHIIIHbIE
MO3ULIUU. BBIUTPBIIIIHbIE CTPATETUM.

CpencTBa MCKYCCTBEHHOrO MHTesuleKTa. CepBHUChl MAIMHHOTO TepeBoja U
pacro3HaBaHUsl YCTHOM peud. KorHUTHBHBIE cepBUCHI. VeHTU(UKALMA U TTIOUCK
1300pa’keHu, pacrio3HaBaHue JIALL. Camoobyuatoruecs CUCTEMBI.
VI cKyCCTBEHHBIM WHTE//IEKT B KOMIBIOTEPHBIX Urpax. VcrmoJsib3oBaHWe MeTO/I0B
MCKYCCTBEHHOTO MHTeJ/I/IeKTa B 0Oyuaroiux cucremax. Vcronb3oBaHue MeTOZOB
MCKYCCTBEHHOTO MHTes/IeKTa B poboToTexHuKe. VIHTepHeT Belijeil. [lepcrieKTHBbI
Pa3BUTHS KOMITbIOTEPHBIX MHTEJ//IEKTYa/IbHbIX cucTeM. HelpoHHbIe ceTu.

AJropuTMBI ¥ IIpOrpaMMUpOBaHe

dopMan3aluusi  MOHATUS  ajnropurma.  MaimHa  TerOopuHra  Kak
YHUBepCa/bHasi MoZieb Berunciaenuu. Te3uc Yépua—TwbropuHra.

OreHKa C0XKHOCTH BbIUMCAeHUH. BpeMst paboThl U 00bEM MCIOIB3yeMOi
NnaMsTH, WX 3aBACAUMOCTb OT pa3Mepa MCXOAHbIX JaHHbIX. OreHkKa
ACUMITTOTUUECKOW  CJIOXKHOCTHM ~ aJTOPUTMOB. AJITOPUTMBI  TTOJITMHOMUATBHON
cIo)KHOCTH. [lepeGopHble  anropuTMbl. [IpyMepnbl  pa3/MUHBIX — aATrOPUTMOB
peleHusi OAHOU 3a/jauu, KOTOPbIe UMEIOT Pa3/IMuHYI0 CJI0XKHOCTD.

[Touck MNpOCTBIX 4YWCesn B 3aJjaHHOM Juaria3oHe C TMOMOLLBH aarOpyuTMa
«pereTo JparocheHa».

MHoropa3spsifiHble 1ie/ible YMc/a, 3a/jaui JJIMHHOW apU(MeTUKHU.

CnoBapu (accorMaTBHbIE MaCCHBBI, OTOOpakeHMsT).  X3II-TaOJHUIBL.
[TocTpoenue angaBUTHO-YaCTOTHOTO C/I0BAps AJ1s 3aZlaHHOTO TeKCTa.

Creku. AHa/MM3 TPaBWILHOCTA CKOOOYHOTO BbIpa)KeHUs. BriumciieHre
apu(MeTUYeCKOr0 BbIpa)KeHUs], 3alTMCAHHOTO B MOCT(MUKCHOU (Popme.

Ouepenu. criosnb3o0BaHue ouepeu 151 BpEMEeHHOI'0 XpaHeHuUs JaHHbIX.

Anroputmbel Ha rpadax. [TocTpoeHWe MWHMMAaJIBHOTO OCTOBHOTO [lepeBa
B3BEIIEHHOT0 CBSI3HOTO HeopHeHTHMpoBaHHOrO rpada. KoamuecTBo pas/iduHbIX
MyTell MeX/y BeplIMHaMU OPUEHTUPOBAHHOIO alMK/Inueckoro rpada. AJroputm
[erKCTphl.

[epesbs. Peanu3arys fepeBa C MOMOLLBIO CCbIJIOYHBIX CTPYKTYP. [IBOUUHBIE
(buHapHbie) gepeBbs. [locTpoeHWe pepeBa [l 3aJ@aHHOTO apyU(MeTHUYECKOTO
BbIpa)keHUsi. PeKypcrBHbIe ajroputMbl 00xoza AepeBa. Vcronb3oBaHue cTeka U
ouepeu /151 00X0zia JiepeBa.

JvHamuyeckoe mporpaMMHUpOBaHMEe KakK MeTO[ pelleHus 3a7a4 C
COXpaHeHUeM TPOMEXYTOUYHBIX pe3y/bTaToB. 3aJaud, pellaeMble C T[OMOLLBIO



JUHAMUUeCKOT0 TpPOTPpaMMUPOBAHUs: BBbIUMC/IEHHWe PpPeKYDPCUBHBIX (DYHKLIUH,
MO/ICYET KOJIMUeCTBa BapUAHTOB, 3a/lauy ONTHMH3ALIUH.

[Torsitne 06 0OBEKTHO-OPHUEHTUPOBAHHOM MpOrpaMMHUpoBaHUU. OOBEKThI U
Kmaccel. CBOMCTBA U MeTO/bI 00beKTOB. OOBeKTHO-OPHMEeHTUPOBAHHBIN aHaJIH3.
Pa3paboTka TiporpaMM Ha OCHOBe OOBEKTHO-OPUEHTHPOBAHHOTO IIOZAXO/A.
WHKaricynisys, HacieoBaHUe, TT0JIUMOpdU3M.

Cpenpl  ObicTpoii pa3paboTKu mporpamMm. I[IpoekTtupoBaHue WHTepdeiica
nosib3oBaTessi.  Vcrionb3oBaHWe TOTOBBIX — YyIIpaB/iseMbIX — 3/IEMEHTOB /ISt
TOCTpOeHUs1 MHTepdeiica.

O630p  s3BIKOB  MporpaMMHpoBaHusl.  IloHATHe 0  Tapagurmax
MIPOrpPaMMHPOBaHHUSI.

WNHpopMaloHHbIe TeXHOJIOTHH

OTarnbl  KOMITbIOTEPHO-MaTeMaTUUeCKOro  MOJIe/IMPOBaHUs:  TOCTaHOBKA
3ajau, pa3paboTKa Mojle/li, TeCTUPOBaHWE MOJle/Ii, KOMITbIOTePHbBIN
9KCTIePUMEHT, aHa/Tu3 Pe3y/IbTaTOB MOZe/IMPOBaHHUSI.

OuckpeTu3alvsi TIpU MaTeMaTUUYeCKOM MO/Je/TMPOBAaHUM  HeTIpepPhIBHBIX
mpoijeccoB. MogenupoBaHre ABWKeHUs. MojenupoBaHue  OMOIOTMUeCKUX
cucteM. MaremaTuueckue  MoJenM B SKOHOMHUKe.  BblumciuTe/ibHbIe
9KCIIEPUMEHTHI C MO/Ie/ISIMHU.

ObpaboTka pe3y/nbTaToOB 3KCliepuMeHTa. MeTos HaWMeHBIMX KBaJpaToB.
O1leHKa YWCIOBBIX TlapaMeTpOB MOJe/NMpyeMbiX OOBEeKTOB |  IPOLIeCCOB.
BoccraHoBeHre 3aBUCMMOCTe T10 pe3y/ibTaTaM KCIeprMeHTa.

BepostHocTHBIe  Mozend. Metoael  MonTe-Kapsio.  MimuTtaijoHHOe
MoienpoBaHue. CUCTeMbI MAaCCOBOTO O0C/TY>KUBaHMSI.

TabsmuuHble (pensiMoHHBIE) 0a3bl AaHHBIX. Tabsuija — TIpe[CTaBeHUe
cBefeHU 00 ofgHOTUMHBIX OoOBbekTax. ITose, 3ammch. Kimtou Tabmmnpel. Pabora c
roToBoM 0a30i AaHHBLIX. 3ariosiHeHUe 0a3bl JaHHBIX. [IOMCK, COPTHpPOBKA H
(buUbTpaIs JaHHBIX. 3arpoChl Ha BLIOOPKY JAHHBIX. 3arpochl C MapamMeTpaMH.
BriunciigemMsle 1oJis B 3arpocax.

MHuorotabmutbie 6a3bl  aHHBIX. THIBI CBs3eM MeXAy TalMilaMu.
BHemnuii Kirou. LleocTHOCTE 6a3bl JaHHBIX. 3arpoCkl K MHOTOTab/IMUHBIM Oa3am
JAHHBIX.

WurepHeT-npuioxenus. [ToHsiTHe 0 cepBepHOM M KJIMEHTCKOM 4acTsIX cauTa.
TexHO/MOTUs «K/IMEeHT — cepBep», eé NOCTOMHCTBA U HeJoCTaTKU. OCHOBBI si3bIKa
HTML u kackagubeix tabsui ctuneit (CSS). CueHapuu Ha si3bike JavaScript.
dopmbl Ha BeO-CTpaHMUIIE.

Pa3merrieHre BeO-caiToB. Y cayra XOCTHHTa. 3arpy3ka ¢aii/ioB Ha CauT.

BBoj n300pakeHUi C HCIO/Ib30BaHWEM Ppa3IUUHBIX I[U(GPOBBIX YCTPOWUCTB
(umdpoBbix (oToanmapaToB U MUKPOCKOIOB, BUJeOKaMep, CKaHEpOB U [IPYTUX



ycTpoucTB). I'padmrueckuii penakrop. Paspeiienvie. KaapupoBanue. VcripaBieHue
nepcnekTyBbl. ['vcrorpamMma. Koppekuusi  ypoBHeM, KOppeKLuMs —IBeTa.
OOGeciriBeunBaHre [BETHBIX H300pakeHui. Perymb. Pabora ¢ obnacTamu.
OUIBTPHL.

MHorocnoiiHbie u3o0pakeHus. TekcToBble cion. Macka ciost. Kananbl.
CoxpaHeHue BbifiefieHHOW o6sacty. TlogroroBka WIMFOCTpaIjuii /i BeO-caliToB.
AHVMUPOBaHHbIe U300pakeHusl.

BektopHass rpaduka. IlpumutuBbl. V3MeHeHue TIOpsi[iKa 3/1€MEHTOB.
BripaBHuBaHue, pacripegesneHue. ['pymnrviposka. Kpusble. dopMaTel BEKTOPHBIX
pUCYHKOB. M crionb3oBaHue KOHTYPOB. BeKkTopu3aliusi pacTpoBbIX H300pa’keHHil.

[IpyHLMNOBI  TIOCTPOEHUSI W pPeJaKTUPOBAaHUS TPEXMEPHBIX MOZeeu.
Cetounble Mogenmu. Marepuansl. MogenupoBaHrue WCTOYHUKOB OCBeLLeHUS.
Kamepbl. ApauTtuBHble TexHoorvu (3D-mipunTepsl). IloHSTHE O BUpTya/lbHOU
peasibHOCTH U JI0TIO/THEHHOW PeaibHOCTH.



IUIAHMPYEMBIE PE3YJIETATBI OCBOEHMSI ITPOI'PAMMEI I1O
MH®OPMATVKE (YTJIYBJIEHHBI YPOBEHD) HA YPOBHE CPE/THET'O
OBIIEI'O OBPA30BAHHNSI

JIMUHOCTHBIE PE3YJIBTATBI

JIMUHOCTHBIE  pe3y/bTaThbl OTPa)KalOT TOTOBHOCTb U CIOCOGHOCTH
oOy4JaroImxcss pPYKOBOZCTBOBAaTbCA CHOPMHUPOBAHHOW BHYTPEHHEH ITO3ULHeN
JIMYHOCTH, CUCTEMOM LIEHHOCTHBIX OpHeHTallui, TIO3UTHUBHBIX BHYTPEHHUX
yOeXXmeHnii, COOTBETCTBYIOIIMX TPAAMIMOHHBIM I[€HHOCTSM POCCHHCKOTO
o0111ecTBa, paciIvMpeHre KU3HEeHHOTO OTbITa M OIbITa /IeATe/TbHOCTH B ITPOLiecce
peaiu3allid  CpeJACTBaMH yueOHOTO TmpeaMeTa OCHOBHBIX  HarlpaB/IeHHMN
BOCTIMTATe/TbHOM JesITe/TbHOCTH.

B pe3synbTaTe wu3yueHuss WHPOPMATUKKM Ha YypOBHEe cCpefHero o001ijero
obpa3oBanus y obyuatoiiierocst 6yayT copMyUpoBaHbl C/IeAyIOIIe JTUYHOCTHbIE
pe3y/bTaThl:

1) rpaK@HCcKoro BOCITATaHUS:

OCO3HaHWEe CBOUX KOHCTUTYIIMOHHBIX TIpaB U 00si3aHHOCTeH, yBakKeHHe
3aKOHa U TIpaBOTOpsiiKa,  COOJItOJileHre  OCHOBOTIOJIArarol[uX  HOPM
HWHGOPMAI[MOHHOTO TIpaBa ¥ MHGOPMAI[HOHHOM 6e301acHOCTH;

TOTOBHOCTb ITPOTHBOCTOSITb HZIEOJIOTHMM  SKCTPEMH3Ma, Hal[MOHA/HU3Ma,
KceHOh0oOWY, [AWCKPUMUHAI[MM 110 COLMAIbHBIM, DEJUTUO3HBIM, pacoBbIM,
HaI[MOHA/TbHBIM TIPU3HAKaM B BUPTYaJbHOM TIPOCTPAHCTBE;

2) MaTpUOTHUYECKOT'0 BOCIIUTAHUS:

I[eHHOCTHOE OTHOIIIeHHe K UCTOPHUUeCKOMY Hac/Ie/Iui0, OCTKeHUsIM Poccun
B HayKe, NCKYCCTBe, TEXHOJIOTHSIX, [IOHUMaHHe 3HaueHHs] ”HDOPMaTHKY KaK HayKu
B )KM3HU COBpeMeHHOr0 0011]eCTBa;

3) LyXOBHO-HPaBCTBEHHOI'0 BOCTIUTaHUS:

c(hopMHUPOBAHHOCTb HPABCTBEHHOI'0 CO3HAHMSI, STUUECKOT0 MOBEe/IeHNSI;

CHOCO6HOCTB OLEHMBATb CHUTYdLIMIO W TIPUMHHUMAThb OCO3HdHHbIE DPeIlleHMHs],
OpPHEHTUPYSICh Ha MOpa/lbHO-HPAaBCTBeHHbIe HOPMbI U I[eHHOCTH, B TOM 4YHCJie B
cetu VIHTepHeT;

4) 3CTEeTUYECKOr0 BOCITUTAHMS:

3CTeTUUeCKOe OTHOLIeHWe K MHpPY, BK/IOYasg OSCTETUKY HAy4YHOIO U
TeXHUUECKOTO TBOPUECTBA;

CIIOCOOHOCTE BOCIIPUHUMATL pa3/iMuHble BUbI WCKYCCTBAa, B TOM 4YHCJIe
OCHOBAHHOT'O Ha MCTIO/Tb30BaHUM MH(POPMAIIMOHHBIX TEXHOJIOTHH;

5) pu3KUeCcKOro BOCIIMTAaHK:

chopMUPOBaHHOCTh ~ 370pOBOr0 W Oe3omacHoro  oOpas3a  KU3HH,
OTBETCTBEHHOTO OTHOILLIEHUSI K CBOEMY 3/0pOBbIO, B TOM UHC/e 3a CuéT



cobmroieHrst TpeboBaHMM Ge30MacHOM 3KCIuTyaTal[iy CPeiCTB MHGMOPMAaIJMOHHbIX
1 KOMMYHHKALIMOHHBIX TeXHOJIOTHH;

6) TPyZi0BOrO BOCITUTAHHS:

rOTOBHOCTb K AKTHMBHOM [1eATeJIbHOCTM TEeXHOJIOTUYeCKOW W COLMaIbHOU
HarpaB/IeHHOCTH, CIIOCOOHOCTb WHULIMUPOBATh, TJIAHUPOBaTh U CAMOCTOSITE/TEHO
BBITIO/THSITh TaKyIO JesiTeIbHOCTh;

vHTepeCc K cdepam mpodecCHOHATbHON [1eATe/IbHOCTU, CBSI3aHHBIM C
MH(POPMATHKOM, TpPOrpaMMHpOBaHMEM U WH(GOPMALMOHHBIMU TEXHOJIOTHSIMHU,
OCHOBAHHBIMUA Ha [JOCTW)KEHUSIX HayKU WH(POPMATUKU U HAYUHO-TEXHUUECKOTO
nporpecca, yMeHHe COBepIlaTb OCO3HAHHBIM BbIOOp Oyayieit mpodeccuu u
peayii30BbIBaTh COOCTBEHHbIE >KM3HEHHbIe T/1aHbl;

TOTOBHOCTb M CIIOCOOHOCTH K 00pa3oBaHMIO M caMooOpa30BaHUIO Ha
MIPOTSPKEHUU BCel >KU3HY;

7) 9KOJIOTHYECKOT'0 BOCIIUTAHU:

0CO3HaHUe T700a/bHOTO XapaKTepa 3KO0JIOTHUYeCKHX TpobsieM W IyTell ux
pellileHUs, B TOM UHCJIe C YY6TOM BO3MOXKHOCTeM MH(OPMALIMOHHO-
KOMMYHUKAIIMOHHBIX TeXHOJIOTHH;

8) LIeHHOCTH Hay4HOr0 MO3HAHUS:

c(OpMHPOBAHHOCTh MMPOBO33DEHMS, COOTBETCTBYIOLLETO COBPEMEHHOMY
YPOBHIO Ppa3BUTHSI HAyKH, [OCTWKEHHUSIM Hay4YHO-TEXHHUYECKOro Tiporpecca u
00I1IeCTBEeHHOM TIPAKTUKH, 32 CUET TTOHMMaHUs POJTM MH(GOPMAI[MOHHBIX PeCypCOB,
MHGOPMaLMOHHBIX TIPOLECCOB M HMH(OPMALIMOHHBIX TEXHOJOTMM B YCIOBUSIX
1dpoBoi TpaHChOpPMaLMK MHOTUX Cep >KU3HH COBPEMEHHOTr0 00I11ecTBa;

OCO3HaHWe LIEHHOCTU Hay4yHOW [esTeSbHOCTH, TOTOBHOCTb OCYILECTBJISITh
TIPOEKTHYIO0 U UCCJIeIoBaTeIbCKYI0 /lesTe/TlbHOCTh UHAWBU/Iya/IbHO U B TPYTIIIe.

B mpoiiecce AOCTHKeHUS] JIMYHOCTHBIX Pe3y/IbTaTOB OCBOEHHS TIPOTPaMMBbI
no wuHPoOpMaTHKe y O0OydYarol[UXCs COBEPLIEHCTBYETCS  3IMOL[MOHA/bHBINA
WHTeJIJIEKT, Tpe/rioaratoiui c(pOpMUpOBaHHOCTh:

CaMOpery/JMpoBaHUs, BKJIIOUAIOLIET0 CAMOKOHTPOJIb, YMeHHe NpPUHHMMAaTh
OTBETCTBEHHOCTb 3a CBOE TIOBeJjeHWe, CIMOCOOHOCTb aJaNnTHUPOBaThCS K
5MOLIMOHA/IbHBIM M3MeHEeHUsIM U TIPOSIBJISATh THOKOCTh, OBITh OTKPHITHIM HOBOMY;;

BHYTPEHHEN MOTHBALIMM, BKJ/IIOUAIOILEN CTpeMJIeHHe K JOCTMXKEHUIO Liejid U
ycriexy, ONTUMM3M, WHULMAaTUBHOCTb, YMeHHe JelCTBOBaTb, MCXOAsS M3 CBOMX
BO3MO>KHOCTeWH;

SMITaTHH, BK/IFOYAIOLel CriocOOHOCTh MOHUMAaTh SMOLIMOHA/IBHOe COCTOSTHUE
IPYTUX, YUUTBIBaTh €r0 TPYM OCYIEeCTBI€HWHM KOMMYHHKAIMU, CMOCOOHOCTh K
COUYYBCTBUIO U COTIEPEKUBAHUIO;

COLIMa/IbHBIX HABBIKOB, BK/IFOUAIOIIMX CIIOCOOHOCTH BLICTPAaWBaTh OTHOILIEHHS
C IPYTUMH JIFObMHU, 3a00TUTHCS, TIPOSIB/ISITh MHTEPEC U pa3peliaTh KOHMIUKTHI.



METAIIPEJMETHBIE PE3YJIBTATHI

B pe3ynbraTe u3ydeHHsT WH(POPMATHKH Ha YPOBHE CpeIHEro O0OIero
obpa3oBanuss y oOyuaromerocsi OyayT chopMHUPOBaHBI MeTarpegMeTHBIe
pe3y/ibTaThl, OTPaKeHHbIe B YHUBEPCA/IbHBIX Y4eOHBIX [eHCTBUSIX, a UMEHHO —
Mo3HaBaTe/lbHbIe YHUBEpCA/lbHble yueOHbIe /eHWCTBUSA, KOMMYHUKATUBHbBIE
YHUBepCa/ibHble yueOHble [1eHCTBUS, pery/siTUBHbIE yHUBepCa/bHBbIE YyueOHbIe
NeMCTBYS, COBMECTHAs JesITe/TbHOCTb.

ITo3HaBaTe/bHBIE YHHUBEPCA/IbHEIE yUeOHbIe JeHCTBIS

1) 6a30BbIe JIorMYecKHe AeHCTBUS:

CaMOCTOSITEJILHO ~ (JOPMy/MpPOBaTh W aKTyaJUM3upoBaTh  Tpobsemy,
paccMaTpuBaTh €€ BCeCTOPOHHE;

yCTaHaB/MBaTh CYIIeCTBEHHbIM TIPU3HAK WM OCHOBaHHUS [/l CPaBHEHWUS,
K/lacCUHUKAI[UX ¥ 000011IeHNS;

orpeieNISTh 1ieJId JlesITeJIbHOCTH, 3ajJjaBaTh IlapamMeTpbl U KPUTEPUU UX
JNOCTYKEHUS;

BBISIB/ISITH 3aKOHOMEPHOCTH U TPOTHBOPEUNsi B PACCMaTPUBAeMbIX SIBJIEHUSIX;

pa3pabaTbiBaTh TUIaH pellleHuss NpobsieMbl C YUETOM aHalM3a UMEOIIHXCS
MaTepuabHbIX U HeMaTepHuabHbIX PeCypCOB;

BHOCHUTbH KOPPEKTUBHI B JleSITE/IbHOCTD, OLIeHUBaTh COOTBETCTBUE pe3y/bTaTOB
1[e/IsIM, OLleHUBaTh PUCKU TIOC/IeICTBUN JiesITe/IbHOCTH;

KOODAWHUPOBaTh U  BBLITIOJHATH paboTy B YC/IOBUSAX — peabHOTO,
BHUPTYabHOTO ¥ KOMOWMHUPOBAHHOTO B3aUMOJIEMCTBYSI;

pa3BHBaTh KpeaTUBHOE MbIIIJIEHHE TIPU PellleHNH >KU3HeHHBIX ITPo0ieM.

2) 6a3oBbIe KCCIeOBaTe/IbCKHE JEeHCTBHIA:

B/Ia/IeTh HaBbIKaMU y4eOHO-HUCCie/IoBaTeIbCKON U MPOEKTHOM JesiTeTbHOCTH,
HaBbIKaMW  paspellieHusi npobsem, CMOCOOHOCTBIO YW TOTOBHOCTBIO K
CaMOCTOSITe/TbHOMY TTOHMCKY MeTOZIOB pellieHus TIPAKTUUeCKHX 3a/jay, MPUMeHEeHUIO
Pa3IMYHbIX METO/J0B MO3HAHUS;

OCYLLIeCTB/ISITh pa3/iiuyHble BUJbl JESITeJbHOCTA II0 TOJIyYeHHUIO HOBOTO
3HaHWsSA, ero WHTepIpeTalyy, TpeoOpa30BaHUI0 W TPUMEHEHWIO B Pa3/IMUHBIX
yueOHBIX CHUTyalldsX, B TOM UMC/e TIPU CO3/laHWM Y4eOHBIX U COI[Ma/IbHBIX
TIPOEKTOB;

(dhopMHpOBaTh Hay4YHBIM THIT MBIIJIEHUS], B/IaJeTb HAYYHOH TePMHUHOJIOTHEN,
K/IFOUeBbIMU TOHSITUSIMUA U METOZIaMU;

cTaBuTh U (OpMyIMpOBaTh COOCTBeHHbIe 3aZiaud B 00Opa3oBaTebHOM
AesiTe/IbHOCTU Y )KU3HEHHBIX CUTYaLIUsIX;



BBISIB/IAT TIPUUMHHO-C/I€ZICTBEHHbIE CBSI3W M aKTya/IM3UpOBaTh 3ajauvy,
BBI[BUTATh TUIOTE3y €€ pellleHus, HaXOAWTb apryMeHThI /s Z0Ka3aTebCTBa
CBOUIX YTBEep)K/I€HUH, 3a/jaBaTh MapaMeTpPhbl U KPUTEPUU PELIIeHMST;

aHa/IM3UPOBaTh TIOJyUYeHHbIE B XO/e peIleHus 3alaud  Pe3yJbTaThl,
KPUTUUYECKU OIIeHMBAaTh UX JJOCTOBEPHOCTh, MPOrHO3MPOBATh U3MEHEHHE B HOBBIX
yCJIOBUSIX;

7laBaTh OLIEHKY HOBBIM CUTYAI[UsIM, OLIEHUBATh PUOOPETEHHBIN OTIBIT;

OCYILeCTBJISITh 1ie/ieHarpaB/IeHHbI TIOUCK TepeHoca CPefCTB M Croco0oB
JecTBYs B IPOQeCCHOHATBHYIO CPeay;

YMeTh TEPEeHOCUTh 3HaHWs B TIO3HABaTe/bHYH) W TPAKTUUECKY 00/acTu
JKU3HE/IeATeTbHOCTH;

yMeTb UHTEIPUPOBATh 3HAHUS U3 Pa3HbIX yueOHBIX TIPeJIMETOR;

BBI[BUraTh HOBbLIE W/IEM, TIpeZjlaraTh OPUTHHA/IbHBIE TOZAXObI U peIeHus],
CTaBUTh MPOOJIEMBI U 33/]aUH, [IOMYCKAIOIIe a/lbTEPHATUBHbIE PEIeHUs.

3) pabota c uHpopMmarueii:

B/Ia/IeTh HaBbIKAMU TOTy4YeHUs] UH(OOPMAI[UM U3 UCTOUHUKOB Pa3HBIX THIIOB,
CAMOCTOSITEJILHO ~ OCYIIeCTB/ISITH ~ TIOWCK,  aHalW3, CHUCTeMATH3alui0 U
WHTEpIpeTaLyio HHhOPMAaLMK Pa3/IMUHbIX BUI0B U (hOPM Tpe/iCTaB/IeHNS;

CO3[laBaTh TEKCThl B pa3/MuHbIX (opMaTax C YuéTOM Ha3HAUEHUS
uHpOpPMaLlUM W [IeJIeBOM  ayJUTOPUM, BbIOMpas ONTUMa/lbHYIO  (opmy
TIpe/ICTaB/IeHUsI U BU3ya/I3aLiuy;

OLIeHUBATh JIOCTOBEPHOCTh, JIETUTUMHOCTh WH(OPMAI[UK, €€ COOTBETCTBHUE
TIPaBOBbIM U MOPa/IbHO-3THUUECKHM HOpMaM;

WCTO/b30BaTh  CpPeACTBAa  MH(POPMALMOHHBIX W KOMMYHHKAI[MOHHBIX
TeXHOJIOTUH B PEIIeHUH KOTHUTHBHBIX, KOMMYHUKATUBHBIX U OPraHU3allMOHHbIX
3a/au C cobmozeHreM TpeOOBaHWN JSPrOHOMHMKH, TEXHUKH 0e30MacHOCTH,
TUTHEHBI, pecypcocOepe)keHusi, TIPaBOBbIX M  ITUUYECKUX HOPM, HOPM
MH(POPMAaLIMOHHOM 6e30MMacHOCTH;

BJQJIeTh ~ HaBbIKAMM  pacliO3HaBaHWS W 3aIIUTBl  HMHGOPMAIWH,
MH(POPMAaLIMOHHOM 6€30MacCHOCTH JINYHOCTH.

KoMMyHVKaTHBHBIE YHUBEPCA/IbHEIE yueOHbIe JeHCTBUS

1) obiienue:

OCYLLIECTB/ISITh KOMMYHHUKALIMK BO BCeX c(epax »KH3HY;

pacriosHaBaTh HeBepOajbHble Cpe/ACTBa OOIEHUS, MOHMMAaTh 3HAaueHUe
COLMA/IbHBIX 3HAKOB, PdCIIO3HaBdTb IIPE€AIIOCBIIIKH KOHd)J'[I/IKTHbIX CI/ITyaI_[I/Iﬁ u
CMATYATh KOH(i)HI/IKTbI;

BJaZIeTh ~ pa3/IMUHbIMM  criocobamMyd  OOIeHHUsT YW B3aUMOJENCTBUS,
apryMeHTHUPOBaHHO BeCTH [IUAJIOT, yMeTb CMT4aTh KOH(/IUKTHBIE CUTYyal[1H;



Pa3BEPHYTO U JIOTUUHO M3/1araTh CBOKO TOUKY 3peHMs C HCII0JIb30BaHHEM
SI3bIKOBBIX CPEJICTB.

2) COBMeCTHas [1eSTe/TbHOCTb:

MOHUMAaTh U UCIO/Ib30BaTh MPEUMYIIECTBA KOMAH/AHOW W WHUBH/yaTbHOU
paboThI;

BbIOMpATh TEMAaTHMKy W MeTO[bl COBMECTHBIX [eMCTBUM C Y4éTOM OOIIMX
WHTEPeCOB ¥ BO3MOKHOCTel Ka)KI0ro ujieHa KOJIJIeKTHBa;

NPUHMAMATh LIeId  COBMECTHOW  [IeSTelbHOCTH, OpraHW30BbIBaTb U
KOOPAVHHUPOBATb [IeMCTBUS 110 WX MAOCTH)KEHUIO: COCTAB/ATH TUIaH JIeHCTBU,
pacrnpesiesiiTb polMd C y4Y€TOM MHEHMM YYaCTHUKOB, OOCY)X[aTb pe3y/bTaTbl
COBMECTHOM paboThI;

OLIeHMBaTh KauyeCTBO CBOEr0 BK/afla M KaXKJOr0 YJYaCTHMKA KOMAaHZbI B
06111 pe3y/bTaT 1o pa3paboTaHHbIM KPUTEPUsIM;

npejjiaraTb HOBBIE TIPOEKTHI, OIEHWBaThb WJEW C TIO3UI[UM HOBH3HBI,
OPUTMHABHOCTH, TIPaKTHUeCKOW 3HAUMMOCTH;

OCYIIIeCTB/IATh TIO3UTUBHOE CTpaTerMueckoe TIOBe/leHre B Pa3/IMuHbIX
CUTYaL[UsIX, TIPOSIB/ISATH TBOPUYECTBO M BOOOpa)keHHe, ObITh MHUL[MATUBHBIM.

PerysTUBHbIE YHHUBEPCAJIbHBIE YueOHbIe AeiCTBHS

1) camoopraHM3aLs:

CaMOCTOSITe/TEHO OCYIIeCTBJISITh TT03HABaTeIbHYIO [IeATe/TbHOCTD, BBISIBJISITH
1Tpo0/IeMbI, CTaBUTh M (DOPMY/IHMPOBaTh COOCTBEHHBIE 3a7laui B 0Opa3oBaTe/bHOM
NesITeIbHOCTU U )KU3HEHHBIX CUTYaLUSIX;

CAMOCTOSITEJILHO ~ COCTaB/sTh IUJIaH  pellieHuss Tpo0sieMbl € YYETOM
MMEIOIIXCsI PeCypCoB, COOCTBEHHBIX BO3MOKHOCTEM U TIPeAIIOUTeHUM;

JlaBaTh OLIEHKY HOBBIM CUTYal[UsIM;

pacIvpsTh paMK{ yueOHOTo TpeiMeTa Ha OCHOBe JIMUHBIX TIPe/INTOUTeHUH;

ZiesiaTh 0CO3HAHHBIM BBIOOP, apryMeHTHPOBaTh €ro, OpaTh OTBETCTBEHHOCTD
3a pelleHue;

OLIeHHBAaTh TTPUOOPeTEHHBIN OTIbIT;

criocobcTBoBaTh (POPMHUPOBAHUIO U TIPOSIBJIEHWIO IITMPOKOM 3pPYAULIUMA B
pa3HbIX 00/1IaCTSX 3HAHWM, IMOCTOSHHO TIOBBIIIATH CBOWM OOpa30BaTe/NbHBIA U
KY/JbTYPHBIA YDOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYyalUsiM, BHOCHUTb KODPEKTHBBI B [leATeTbHOCTb,
OLIeHUBaTh COOTBETCTBHE Pe3y/IbTaTOB LeJIsM;

B/a/leTb ~ HaBbIKaMK  TI03HaBaTe/JIbHOM  pedyieKcMM  KaK ~ OCO3HaHUs
coBepIllaeMbIX JeMCTBUM U MBIC/IUTE/NbHBIX TIPOLECCOB, WX pe3y/JbTaToOB M



OCHOBaHWM, HMCII0/Ib30BaTh TIPUEMBI ped/IeKCHU /IS OL[eHKW CUTYyallud, BbIOOpa
BEPHOTO PeIleHus;

OL|eHWBATh PUCKA U CBOEBPEMEHHO TIPUHUMATh PEIIeHHUs TI0 KX CHIYKEHHIO;

NMPUHUMAaTb MOTHBBI M apryMeHTbl JPYTUX IIpU aHaau3e pe3y/IbTaToB
NesITe/TbHOCTH.

3) nipuHATHA cebs U JpyTrHx:

MPUHUMATh Ce0sl, MTOHKMasi CBOM HEIOCTaTKH U JIOCTOMHCTRA;

NMPUHUMAaTb MOTHBBI M apryMeHTbl [JPYTUX TIPU aHajJu3e pe3y/bTaToB
NesITe/TbHOCTH;

MpY3HaBaTh CBOE MPaBO U MPaBO JIPYTHX Ha OIINOKY;

pa3BUBaTh CITIOCOOHOCTb TTOHMMaTh MUP C TIO3ULIMHU IPYTOT0 YeI0BeKa.

IMTPEAMETHBIE PE3YJIbTATHI

B miporjecce u3ydeHusi Kypca WHGOpPMATUKU yriayOsiéHHOro ypoBHS B 10
K/1acce 00yJarouMucs OyayT JOCTUTHYTHI CIeAYIOIIHe TIpeJMeTHbIe pe3y/bTaThl:

Ba/ieHHe TIpe/iCTaB/eHUsIMM O poJjii MHGOpMAal[id M CBSI3aHHBIX C Hel
MPOLIeCCOB B TIPUPOjle, TeXHUKe U OOIecTBe, TIOHATUSIMU «HUHPOPMALUs»,
«MH(GOPMALIMOHHBIM  TIPOIIeCC»,  «CUCTeMa»,  «KOMIIOHEHTbI  CHUCTEMBI»,
«cucTeMHbIN 3¢ deKT», «uHbOpMaLMOHHasE CHUCTeMa», «CUCTeMa yTipaBeHUsI»;

BaJleHNe MeTo/aMH TIoMCKa UWHdopMmalud B ceTu VHTepHeT, yMeHUe
KPUTHUECKU OIleHUBaTh MH(OPMaLHIO, TTOJTyUeHHYI0 U3 ceTH VIHTepHeT;

yMeHWe XapaKTepu3oBaThb Oofblliie JaHHble, TPUBOAWUTH TIPUMEphI
WUCTOYHMKOB WX TIOJiyUeHWs] UM  HarpaB/eHWsT WCIO/Ib30BaHUS, yMeHUe
K/IacCU(UIMPOBaTh OCHOBHBIE 3a/laud aHaiu3a [JaHHBIX (TIPOTHO3MPOBaHUE,
K1accudurKanus, K/IaCTepu3aLiys, aHaJn3 OTKJIOHEHUH), TIOHMMATh
T0C/IeloBaTeTbHOCTh PellleHus 3a/lau aHa/n3a AaHHbIX: COOp MepBUYHBIX JaHHBIX,
OUMCTKAa U OIleHKa KaueCcTBa /IaHHBIX, BBIOOD W/WIKM TIOCTPOEHHE MOZesH,
npeobpa3oBaHye JaHHbBIX, BU3ya/iu3alysl IaHHBIX, UHTepIpeTalysi pe3y/bTaToB;

MOHMMaHWe OCHOBHBIX TIPUHI[UTIOB YCTPOMCTBA U (PYHKI[MOHHUPOBAHUS
COBpPEMEHHBIX CTal[MOHAPHBIX U MOOW/IbHBIX KOMITbIOTEPOB, TeHZEHLIUI pa3BUTHS
KOMIIbIOTEPHBIX T€XHOJIOTHUH;

B/Ia/leHle HaBblKaMUd PaboThl C OMepaluoOHHBIMH CHUCTeMaMU, OCHOBHBIMU
BUZIAMUA TPOTPaMMHOTIO o0ecrieueHus [J/si  pellleHWs y4ueOHBIX 3aja4  TI0
BbIOpaHHOM CTIerrai3aliim;

Ha/Inyue TpeJCTaB/IeHU 0 KOMIbIOTEPHBIX CETSIX U UX POJIM B COBPEMEHHOM
Mupe, 0 6a30BbIX MPUHIUIAX OpPraHU3ay U GYHKLMOHUPOBAHUS KOMITbIOT@PHBIX
ceTei, 00 0OIMX TPUHIMIIAX pa3pabOTKM U (YHKIMOHWPOBAHUS WHTEPHET-
TIPU/IO’KEHUH;



MOHMMaHWe yrpo3 WHGOpPMAlMOHHOM 6e30IMacHOCTH, MCMOJIb30BaHUe
METOJIOB U CpeJCTB TIPOTHUBOAEWCTBUS STHM yrpo3aMm, cobO/roieHre Mep
6e3011acHOCTH, MpeAOTBPAILIAIOLMX HE3aKOHHOe PaclipoCTpaHeHre MepCoHaIbHBIX
NAHHBIX, COOJI0jeHre TpeOOBaHUM TeXHUKN 0e30T1acHOCTH U TUTHeHbI Tpu paboTe
C KOMITbIOTEPAMH M APYTHMH KOMITOHEHTaMU [TU(PPOBOTO OKPY>KeHUs], TOHUMaHHe
TIPABOBbIX OCHOB HCII0J/Ib30BaHMsI KOMIbIOTEPHBIX MporpamM, 0a3 [aHHBIX U
paboTel B cetn IHTEpHET;

MOHVMaH{e OCHOBHBIX TIPUHIUIOB AMCKPETHU3allMd PA3IAYHBIX BHI0B
wHbOpMaI[ii, yMeHHe OmpefensTb WH(POPMAIIMOHHBIM OO0bEM TEKCTOBBIX,
rpaduecKuX U 3BYKOBBIX JAHHBIX TPH 3aJaHHBIX TapaMeTpax AWCKpeTH3allvH,
yMeHUe OIpefieisiTh CPeIHIOI0 CKOPOCTb Tepefiaud JlaHHBIX, OlLIeHHWBAaTh
M3MeHeHrWe BpeMeHM T[epefiaud TPy UW3MeHeHWM WH(POPMAaI[MOHHOTO 00BEMa
JAHHBIX U XapaKTePUCTHK KaHasa CBS3W;

yMeHHe MCTIO/b30BaTh TIPU pellleHUH 3a/lad CBOWCTBA MO3WUI[MOHHOU 3arucu
yKCeJl, aJITOPUTMa TIOCTPOEHHsI 3alTMCU UKC/Ia B TIO3UI[MOHHOM CHUCTeMe CUHCIeHUs
C 3a/laHHBIM OCHOBaHHEM W TIOCTPOEHUs YMCJia 10 CTPOKe, COZeprKallleil 3amuch
3TOT0 4YKC/ja B TIO3ULIMOHHOW CHCTeMe CUWC/IeHHs C 3aJaHHbIM OCHOBaHHUEM,
yMeHHe BBIMOHATE apuMeThuecKde OIepalvd B TTO3UIMOHHBIX CHCTEMax
CUWC/IEHUS;

yMeHUe BBITIOJHATE Tpeobpa3oBaHuUsl JIOTUUECKUX BBIPAKEHHM, UCIIOMb3YS
3aKOHBbI anreOpbl JIOTUKA, YMeHHe CTPOUThb JIOTMUeCKoe BbIpaKeHWe B
MU3BIOHKTUBHON M KOHBbIOHKTHBHOW HOPMa/IbHBIX (hOpMax IO 3a/[aHHOM Tabsuile
MCTUHHOCTH, HCC/IefoBaTh 00/1aCTh WMCTMHHOCTH BbICKA3bIBaHUs, COJI€pIKalllero
repeMeHHbIe, PellaTh HeC/IOKHbIe JIOTHUeCKHe YPaBHEHUS] M CHCTEMbI ypaBHEHUH;

MOHWMaHHe 0a30BbIX aJIrOpUTMOB OOpPaOOTKM UHMC/IOBOH U TEKCTOBOM
vHbopMaluy (3amuch Yucesl B TIO3WI[MOHHOM CHCTEMe CUMC/IeHUs, HaXOXKeHue
BCEeX MPOCTBIX YKMCes B 3a/JaHHOM Juara3oHe, 00paboTka MHOTOpa3psiIHbIX 1[e/IbIX
YuCeJl, aHa/Iu3 CUMBOJIbHBIX CTPOK U [IPYTHX), a/lTOPUTMOB TTIOUCKA U COPTHUPOBKHY,
yMeHHe OrpefieiiTb CA0XHOCTh M3y4yaeMbIX B Kypce 0a30BbIX aJTrOpPHUTMOB
(cymMmmupoBaHHe 371eMEHTOB MacCHhBa, COPTHPOBKA MacCuBa, IepeOOpHbIe
aJICOPUTMBI, TBOMYHBIN TIOMCK) W TPUBOJAUTH MPUMEDPbI HECKOTBKUX aiTOPUTMOB
Pa3HOI CJIOXKHOCTH [I/IsI PellieHus] OIHOM 3a/jauu;

B/IaJIeHe YHUBEPCA/IbHBIM S3bIKOM MPOTPAaMMHPOBAHHUSI BBICOKOTO YPOBHS
(Python, Java, C++, C#), mpeicTtaBieHusMd O 0a30BBIX THMAaX [JaHHBIX U
CTPYKTypax /laHHBIX, yMeHHe WCII0Jb30BaTb OCHOBHBbIE  YIPaB/SHOLIVe
KOHCTPYKLIMM, YME€HHWe OCYIIeCTBISTh aHaju3 Mpe/oyKeHHOW IpPOrpaMMBb:
oTipe/iesisiTh pe3y/ibTaThl paboThl MIPOrpaMMbl MPY 3alAHHBIX UCXO/HBIX [JaHHBIX,
oTipefiesisiTb, MPU KaKUX HCXOAHBIX [JaHHBIX BO3MOXKHO TOyYeHHe YKa3aHHbIX



pe3y/ibTaTOB, BBISB/SAThH JaHHbIe, KOTOPble MOTYT MPUBECTH K OllMOKe B paboTe
Mporpammebl, (HOPMYJIMPOBaTh NPe/I0KEHHS 10 YIYULIEHUIO MPOrPaMMHOTI0 KO/a;

yMEeHHWe CO3[aBaTb CTPYKTYPHUPDOBaHHbIe TEKCTOBbIE  [IOKYMEHTbl U
JIeMOHCTPALIMOHHbIE MaTepHasbl C UCMO0JIb30BaHHEM BO3MOXXHOCTEM COBPEMEHHBIX
IIPOrPaMMHBIX CPeJCTB M 00/IauHBIX CEPBHCOB,

yMeHUe UCII0/Ib30BaTh 3/1eKTPOHHbIe TaO/IULIbI /151 aHa/IK3a, TIpe/iCTaBaeH s
M 00paboTkM  JaHHBIX  (BK/IOUasi  BbIUMC/IEHME  CYMMbI,  CpeJ[Hero
apudmMeTrueckoro, HaubO/IbIIIETO W HAUMEHBINIETO 3HAUEHHWM, pelleHue
ypaBHeHHUI, BBIOOpD OITHMAnbHOTO pelleHus, MoAOOp JTMHUMA TpeH[a, pelleHue
3a/lau MPOTHO3UPOBaHU).

B mpoiiecce u3yueHus: Kypca WH(OPMATUKH Yray0/éHHOTO ypoBHS B 11
K/acce 06 yJarommuMucs 0yayT OCTUTHYTHI C/Ie/IyIOIUe MpeiMeTHbIe pe3y/bTaThl:

yMeHWe CTPOUTh HepaBHOMEDHbIe KOJbl, [OIYyCKArolhe OJHO3HAaYHOe
NeKOIMpoBaHWe cooOIeHnid (TipedUKCHBIE KOZbI), HCII0/Ib30BaTh IPOCTEHIIHe
KOZIbl, KOTOPbIe TI03BOJISIIOT 0OHAPY’)KKMBATh W MCTIPABJISATh OLIMOKW TIpU Tiepejaye
JNaHHBIX, CTPOUTHL KO/, 00ecIrieurBaloIiii HaWMEeHBIIYI0 BO3MOXKHYIO CpeHIOI0
IJIMHY COOOIlleHHsI TIPM W3BECTHOM YacTOTe CUMBOJIOB, TIOSICHSATb TMPUHIUIIBI
pabOTHI POCTHIX A/ITOPUTMOB CXKATUS JAHHBIX;

yMeHHe pellaTh aJrOpUTMUUECKHe 3a/laud, CBsiI3aHHbIe C aHa/IM30M rpados
(3ajauM  TMOCTPOEHUs] ONTUMaJbHOTO TIYyTU MeXAy BepluMHamMu rpada,
ompefieJieHUs ~ KOJIMYeCTBAa  pPA3/IMUHbIX  TyTed  MeXAy  BepLIMHAMHU
OPUEHTUPOBAHHOTO alUKIMYecKoro rpada), ymeHWe UCMOJIb30BaTh [lepeBbsi TIPU
aHa/M3e W TIOCTPOEHWM KOJOB W JJis TIpeACTaB/ieHUs apudMeTUYecKux
BbIpaKe€HHWH, TIPU pelleHnU 3a/iau TIOMCKa U COPTUPOBKH, YMeHHe CTPOUThH [1epeBO
WTPHI TI0 33/laHHOMY aJTOPUTMY, pa3pabaTbiBaTh U 0OOCHOBBIBATH BBHIUTPHIIIHYHO
CTPaTEeTui0 WUIPBbI;

yMeHHe pa3pabaTbiBaThb U peann30BbIBaTL B BHZE IporpaMM 0a3oBble
a/ITOPUTMbI, YMEHHEe UCMO0/Ib30BaTh B TMpOrpaMmax [aHHble pa3/IMUHbIX TUIIOB C
Y4ETOM OrpaHWYEHMM Ha [Uara30oH WX BO3MOJKHBIX 3HAaY€HWW, MPUMEHSATh MpHU
pelleHuy 3a7jau CTPYKTYPbI JAHHBIX (COIMCKH, C/IOBAapH, CTEKHU, OYepeliy, NepeBbsi),
WCTIO/Ib30BaTh 0a30Bble oOmepalid CO CTPYKTYPaMHM [laHHBIX, TIPUMEHSTHb
CTaHJJaPTHbIE ¥ COOCTBEHHBIE TIOJIIPOrPaMMBI [7Isi 00pabOTKM UMCIOBBIX JJaHHBIX
W CHMBOJIBHBIX CTPOK, HCII0/Ib30BaTh IPH pa3paboTKe IporpaMMm OUOIMOTEKH
MOAMNpOrpaMM, 3HaTh (YHKLIMOHA/TbHbIE BO3MOXXHOCTH UWHCTPYMEHTATbHBIX
CpeACTB cpeAbl pa3pab0OTKH, yMeHHe UCTI0h30BaTh CPeJCTBA OT/IaJKU MMPOTPAMM B
cpezie NpOrpaMMHPOBaHUs], YMeHHE JOKyMeHTUPOBATh NPOrPaMMBbI;

yMeHUe CO3/laBaTh BeO-CTpaHHULIbI;

B/a/leHMe OCHOBHbIMM CBeJleHUsIMM O 0a3ax JaHHbIX, WX CTPYKTYpE,
CpeAcTBaxX CO3[aHUs W paboTbl C HUMH, yMeHHe WCII0/Ib30BaTh TaO/IMUYHbIe



(pensitiioHHbIe) 6a3bl AAHHBIX (COCTaB/SATh 3aMpoChl B 6a3ax AAHHBIX, BBITIOIHSITh
COPTHPOBKY U TIOMCK 3armvceil B 0Oa3e JaHHBIX, HAMOJIHATL pa3paboTaHHyro 6a3y
JlaHHBIX) U CTIPAaBOYHbIE CUCTEMBI;

yMeHUe KCII0/Ib30BaTh KOMIBIOTEPHO-MaTeMaTUuecKre MOy J1Jisl aHa/lv3a
00bEeKTOB U TIpOIeccoB: (OPMY/IMPOBATh Lieflb MOZETUPOBaHUsI, BBIMOIHATh
aHa/Ii3 pe3y/bTaTOB, TIOJyYeHHbIX B XO/le MO/le/TMpPOBaHusl, OL|eHUBaTh
COOTBETCTBUE MOJe/M MOjle/TMpyeMOMYy OOBeKTYy WX TIpoLiecCy, Tpe/CTaB/sTh
pe3y/ibTaTbl MOJIe/TMPOBaHUS B HAr/ISIAHOM BUJE;

yMeHHe OpraHu30BbIBaTb JIMUHOE WH(OPMALIMOHHOE TMPOCTPAHCTBO C
WCIO/Ib30BaHUEM Ppa3/iMyHbIX CPEeACTB LM(POBBIX TEXHOJIOTHM, TOHUMaHUe
BO3MOXXHOCTeM LM(POBBIX CEPBHCOB TOCYJAapPCTBEHHbIX YCIYT, LU(PPOBBIX
o0Opa3oBaTe/ibHbIX CEPBUCOB,;

MOHMMaHWe OCHOBHBIX TPUHLIMIIOB PabOThI, BO3MOXKHOCTeN UM OrpaHUUeHUs
NIpYMeHeHUs TeXHOJIOTHUH MCKYCCTBEHHOTO WHTe/JIeKTa B pa3/IMUHBIX 00J/acTsX,
Ha/Muue TIpe/CTaB/ieHWd O Kpyre pellaeMbiX 3ajiau MalllMHHOTO OO0yueHus
(pacrio3HaBaHUsl, KlacCU(PUKALIMKM U TIPOTHO3UPOBaHMs) Ha/uuue Tpe/|CTaBlIeHUM
00  UWCMOMb30BaHMM  UHMPOPMAIIMOHHBIX  TEXHOJOTUA B PA3/MUYHBIX
NpodeccuoHabHBIX Cepax.



TEMATHWYECKOE INTAHNPOBAHUE
10 KITACC

KomuectBo yacoB J/eKTPOHHbIe
H(pOBBIE
Ne /1t HanmeHoBaHue pas3/ie/ioB U TeM IPOrpaMMBbl Konrposmabie  IIpakTuueckue (tprpp )
Bcero obpa3oBaTe/bHEIE
paboTeI paboTel
pecypchl
Pa3spen 1. LudpoBasi rpaMOTHOCTb
11 KommnbroTep - yHUBepcanbHOE YCTPOKCTBO 5
' 00paboTKH JaHHbIX
1.2 [TporpammHoe obecrieueHue
1.3 KomribroTepHbie ceTu
1.4 WudopmanonHasi 6e301macHOCTb 1 2
Nroro no pa3peny 24
Paspen 2. TeopeTuyecKrie OCHOBHI MH(OPMAaTHKU
21 [TpencraBnenue nH(popMaLyy B 19 )
KOMITbIOTepe
2.2 OCHOBBI a/re0Opbl JIOTHKH 14 1 1
2.3 KomnerotepHas apugpmeTrka 7 1
Nroro no pazpeny 40
Pa3pen 3. AJroOpuTMEI ¥ IIPOrpaMMIpOBaHe
3.1 BBezenue B mporpamMmmupoBaHue 16 0.5
3.2 BcriomoraresibHble aropuTMBI
3.3 YucneHHble MeTO/bI 1
3.4 Anroputmbl 00pabOTKH CHMBOJIBHBIX c 1

JAHHBIX




3.5 Anroput™mbl 00pabOTKH MaCCHBOB 10 3.5
Nroro no paspeny 44
Paznen 4. HdopMallMOHHbIE TEXHOJIOTHH
4.1 O6paboTKa TEeKCTOBBIX JJOKyMEHTOB 1 2.5
4.2 AHanus JaHHbIX 8 3
Nroro no paspeny 14
Pe3epBHOe Bpemst 14
OBILIEE KOJIMYECTBO YACOB I10 TTPOT'PAMME 136 4 21.5




11 KITACC

KomuectBo yacoB JINeKTPOHHbIE
OBble
Ne i/m HavMeHoBaHMe pa3/ie/ioB ¥ TeM IIPOrpaMMEI KoHTpo/bHBIE ITpakTHyeckue (tprcpp )
Bcero obpa3soBaTe/bHbIe
paboTel paboTsl
pecypcel
Paspen 1. TeopeTuueckrie OCHOBHI MH(OPMAaTHKH
11 Nudopmariys v nHGopMalioHHbIe 10 5
TIPOLIeCCHI
1.2 MopenvpoBaHue 8 2
Wroro no pa3peny 18
Pa3zpgen 2. AnroputMbl ¥ IpOrpaMMHpOBaHue
2.1 OJIeMeHThI TeOPUU aJITOPUTMOB 6 1
2.2 ANrOpUTMBI ¥ CTPYKTYPBI JaHHBIX 28 1 10
513 OcHOBBI 00HEKTHO-OPHEHTHPOBAHHOTO 16 45
MPOrpaMMHUPOBaHUS
Wroro no pa3peny 50
Pazzen 3. H¢opMaIMOHHbIE TEXHOJIOIMH
31 KomrmbroTepHO-MaTeMaTHueCKOe 3 )
MO/leTUpOBaHKe
3.2 Basbl laHHbIX 10 1 4
3.3 Be06-caiiTbl 14 4
3.4 KomnbtoTepHas rpaduka 1 3.5
3.5 3D-mopennpoBaHue 3
WNroro no paspeny 48




PesepBHoe Bpems

20

OBIIEE KOJIMYECTBO YACOB I10 [TIPOI'PAMME

136

36.5







ITOYPOYHOE IVIAHNPOBAHUE
10 KITACC

No
nn

KomuecTBO UacoB

Tema ypoka KoHTposbHbIe
Bcero
paboTEI

TpeboBaHUs TEXHUKH O€30T1aCHOCTH

Y TUTHEHBI TIPH paboTe C

KOMIbIOTepaMU U IPYTUMHA 1
KOMITOHEHTaMU LI(pOBOro

OKDY KeHHUSI

[TpuHLUIBI pabOTHI KOMITEIOTEPOB U
KOMITbIOTEPHBIX CUCTEM

IIpakTryeckue
paboTel

Hata
H3y4eHust

OJIeKTPOHHbIE L(POBLIE
obpa3oBare/bHEIE PECYPCHI

https://m.edsoo.ru/CDS07FZIH

https://m.edsoo.ru/4P3NA492H

OOMeH JaHHBIMU C TIOMOIL[BIO LITHH.
KoHTponneps! BHEIIHUX YCTPOMCTB

ABTOMaTHUECKOE BBITIOJIHEHHEe
MpPOrpaMMBI IPOLIECCOPOM
OnepaTuBHas1, IOCTOSIHHAs U
JIONITOBpeMeHHast IaMsTh.
KoHTposniepsl BHEIIHUX yCTPOMCTB.
[IpsiMoyt mocTyn K naMsTu

https://m.edsoo.rut/OYWKB3FCY

https://m.edsoo.ru/Q7PPNKKNJ

https://m.edsoo.ru/OEEPU9XZM

COBPEMGHHbIe KOMITIbHOTEPHEIE
TeXHOJIOTHUH

https://m.edsoo.ru/ALDEXFU8W

[TporpammHoOe obecrieueHue
KOMIIbIOTEPOB, KOMITbIOTE@PHBIX 1
cucTeM U MOOU/TBHBIX YCTPOUCTB

CucreMHoOe rporpaMmmMHoOe
obecrieuerrie. OniepaliiOHHbIE

https://m.edsoo.ru/FV01UDPU4

https://m.edsoo.ru/40RW2NT2Q



https://m.edsoo.ru/CDS07FZIH
https://m.edsoo.ru/4P3NA492H
https://m.edsoo.ru/OYWKB3FCY
https://m.edsoo.ru/Q7PPNKKNJ
https://m.edsoo.ru/0EEPU9XZM
https://m.edsoo.ru/ALDEXFU8W
https://m.edsoo.ru/FV01UDPU4
https://m.edsoo.ru/40RW2NT2Q

CHCTeMbI

10

YTunutel. [lpaliBepbl YCTPOMCTB.
[TapanienpHOe porpaMMupOBaHue
WHcTanismus v JeMHCTa/uIsLus
MPOrpaMMHOTO 00ecrieueHust

https://m.edsoo.ru/6NYUZLBEM

https://m.edsoo.rut/FO6KMVI9HO

11

daitsioBbie cUCTeMbI. [IpUHLIUTIBI
pa3MellleHys 1 MMeHOBaHUs (aiiioB
B ZIO/ITOBPEMEHHOM MaMSITH.
[TabsioHBI 151 OTMCAHUSI TPYTIIT
(aiinoB

https://m.edsoo.ru/2GG4H5WES

12

3aKoHO/aTe/IbCTBO Poccuiickoi
depneparuu B 06/1aCTH
MPOrpaMMHOTO 00ecrieueHust U
JTaHHBIX

https://m.edsoo.ru/ZSHTK9R2R

13

[TpUHLUIBI TOCTPOEHKS U
annapaTHble KOMIIOHEHTbI
KOMITbIOTepHBIX ceTeli. CeTeBble
MIPOTOKOJIbI

https://m.edsoo.ru/UP2LZYRR5

14

15

Cetb HTEpHeT

Pa3pnenenue IP-cetTu Ha mozCeTH C
TOMOII[bI0 MAaCOK MO/iCeTer

https://m.edsoo.ru/BUKD6H662

https://m.edso0.ru/B85T9GBUN

16

17

18

CeTeBoe aMUHUCTPHPOBaHNE

Bup1 fesiTenlbHOCTH B CeTH
NurepHer. CepBucs! IHTepHeTa.
['ocypapcTBeHHBIE 3/1eKTPOHHbBIE
CepBUCHI U YCIIYTU

WudbopmaiionHast 6e30macHOCTb

https://m.edsoo.ri/WIQQKTKUQ

https://m.edsoo.ru/G3N7WU91L

https://m.edsoo.ru/UKKSRFKUA

19

BpejoHOCHBIE TTPOrpaMMHOe

https://m.edsoo.ru/Z196J96 WA



https://m.edsoo.ru/6NYUZLBEM
https://m.edsoo.ru/F06KMV9HO
https://m.edsoo.ru/2GG4H5WE5
https://m.edsoo.ru/ZSHTK9R2R
https://m.edsoo.ru/UP2LZYRR5
https://m.edsoo.ru/BUKD6H662
https://m.edsoo.ru/B85T9GBUN
https://m.edsoo.ru/W9QQKTKUQ
https://m.edsoo.ru/G3N7WU91L
https://m.edsoo.ru/UKK8RFKUA
https://m.edsoo.ru/Z196J96WA

obecrieueHrie ¥ MeTO/IbI OOPLOBI C
HUM

20

21

22

[TpakTrueckast paboTa 1Mo Teme
"AHTUBUPYCHBIE [IPOrpaMMbI"

OpraHu3auys TMYHOTO apXrBa
rH(opMaiyu. Pe3epBHoe
KornpoBaHue. [TaposbHas 3amumra
apxuvBa

[IndpoBaHue JaHHBIX

https://m.edsoo.ru/2MUORPFZW

https://m.edsoo.ru/3762V5S53

https://m.edsoo.ru/SHBM1MNPS

23

24

25

Anroputm mm@poBanus RSA.
CreraHorpacdus

ITpakTHyeckasi paboTa 1o Teme
"[llndbpoBaHue AaHHBIX"
Wudopmanysi, aHHbIe U 3HAHUS.
WHbopmaloHHbIe TPOLeCcChl B
MpUpo/ie, TEXHUKE U 00IIiecTBe

https://m.edsoo.ru/NONXTMTGC

https://m.edsoo.ru/WO5DBEAHK

https://m.edsoo.ru/KKHOVPY8T

26

HenpepbIBHBIE U AWUCKPETHBIE
BeJTMUWHBI U CUTHAJIBI.
HeobxoauMOCTb AMCKpEeTU3aLUN
uH(OpMaIuH, NpejHa3HaueHHOM
JUIs1 XpaHEeHWs1, epeiauu U
00paboTKY B IU(MPOBLIX CUCTEMAX

https://m.edsoo.ru/ITUXPVOKAR

27

JBOUYHOe KOZMpOBaHue.
PaBHOMepHBIe U HepaBHOMEpHbIe
Ko7ibl. [leKorpoBaHue COOOIeHNH,
3alMCaHHBIX C TTIOMOLLBIO
HepaBHOMEPHBIX KOJ0B

https://m.edsoo.ru/2RN2VP5UY

28

Ycnosue ®dano. [Toctpoenue

https://m.edsoo.ru/RSNZPODAM



https://m.edsoo.ru/2MU0RPFZW
https://m.edsoo.ru/3762V5S53
https://m.edsoo.ru/5HBM1MNPS
https://m.edsoo.ru/NONXTMTGC
https://m.edsoo.ru/W05DBEAHK
https://m.edsoo.ru/KKH0VPY8T
https://m.edsoo.ru/1UXPVOKAR
https://m.edsoo.ru/2RN2VP5UY
https://m.edsoo.ru/R5NZP0DAM

0/THO3HAYHO /IeKO/IUPYEMbBIX KO/IOB
c momolipto AepeBa. ['pad An. A.
MapkoBa

EauHuib1 usmMepeHust KoJmyecTBa

29 nHpopmaLyu. AsdaBUTHBIN MOAXOZ https://m.edsoo.ru/XT1VEDUDE
K OL[eHKe KO/InuecTBa UH(OpMaLUu

30 CucteMbl CUMC/IEHUS https://m.edsoo.ru/8VE5V1SFV

31 Tlepepog uwcen 3 OAHOM CHCTEMET https://m.edsoo.ru/YZ9H2ALXL
CUMUCJIEHHUS B IPYTYIO
JBoruHasi, BOCbMepu4Hasi U

32 HIeCTHaALIaTepUYHasA CUCTEeMBI https://m.edsoo.ru/FO2E2DBV6
CUMCJIEHUS], CBSI3b MEXXy HUMU
[BonuHasi, BOCbMepUYHas U

33 LIeCTHaALaTepUYHasi CUCTEMBI https://m.edsoo.ru/IGDVA9SGD
CUMCJIEHUS], CBSI3b MEXXy HUMU
JBonuHasi, BOCbMeprUYHas 1

34 IIeCTHaIllaTepAYHasi CUCTEMBI https://m.edsoo.ru/LX92H6UIO
CUMCJIEHUS], CBSI3b MEXXy HUMU

35 Aprpmeruyeckue onepai B https://m.edsoo.ru/MH6ZNN4XX
MO3ULIMOHHBIX CUCTeMaXxX CYMCIeHUs

36 TpomtHas ypaBHOBeIlIeHHaA https://m.edsoo.ru/BJ1Z3E4YS
CHCTeMa CUUCTIEHUS
JBOMYHO-/leCATUYUHAs CHCTeMa

37 https://m.edsoo.ru/W6YFFD1CM
CUUCJIEHUS

38 KopupoBanue TekcToOB https://m.edsoo.ru/85PJ7KP5T

39 Pacrposoe K?AHPOBaHHe https://m.edsoo.ru/ZJ1X9S61P
1300paKeHU

40 [TpakTuueckast pabota o Teme https://m.edsoo.ru/NZE9X44SI



https://m.edsoo.ru/XT1VEDUDE
https://m.edsoo.ru/8VE5V1SFV
https://m.edsoo.ru/YZ9H2ALXL
https://m.edsoo.ru/FO2E2DBV6
https://m.edsoo.ru/IGDVA9SGD
https://m.edsoo.ru/LX92H6UIO
https://m.edsoo.ru/MH6ZNN4XX
https://m.edsoo.ru/BJ1Z3E4YS
https://m.edsoo.ru/W6YFFD1CM
https://m.edsoo.ru/85PJ7KP5T
https://m.edsoo.ru/ZJ1X9S61P
https://m.edsoo.ru/NZE9X44SI

"IucKpeTH3aLys rpapuueckon
vH(opmauu"

41

[IBeToBBIE MOZEM. BeKTOpHOE
KoaupoBaHue. @opmMartsl (haiiios.
TpéxmepHast rpaduka.
dpakranbHas rpaduka

https://m.edsoo.ru/9Z2TZBZ14]

42

KopupoBanue 3Byka. OrjeHka
MH(OPMAIIMOHHOTO 00bEMa
3BYKOBBIX JJaHHBIX TIPY 3a/JaHHBIX
YyacToTe AWCKpeTU3aLy U
pa3psAAHOCTU KOAUPOBaHUS

https://m.edsoo.ru/CG4SSYIAG

43

44

ITpakTHueckasi paboTa 1o Teme
"IucKpeTr3aLys 3ByKOBOU
nHpopmarun"

OcHOBBI anrebpbl JIOTUKA

https://m.edsoo.ru/RSQ2WIEUJ

https://m.edsoo.ru/KB7YAOUZR

45

Jlornueckue onepariyu. Tabu1bl
HUCTUHHOCTHU

https://m.edsoo.ru/5Y X5UNS75

46

Jlornyeckue BbIpakKeHUs.
Jlornueckue TOXKeCTBa.
JJoka3aTenbCTBO JIOTUUeCKUX
TOX/]ECTB C TIOMOILI[bIO Tab/HI]
WCTUHHOCTH

https://m.edsoo.ru/DL66JCD8M

47

48

ITpakTrueckast pabota Mo Teme
«ITocTpoeHue 1 aHanu3 TabmuL]
WCTUHHOCTHU B TaOJIMYHOM
npoLieccope»

Jlornueckue orneparjyy 1 onepanuu

HaJ MHO>XeCTBdMK

https://m.edsoo.ru/5519KLUHS8

https://m.edsoo.ru/UAZ4JF466



https://m.edsoo.ru/9ZTZBZI4J
https://m.edsoo.ru/CG4SSYIAG
https://m.edsoo.ru/RSQ2WIEUJ
https://m.edsoo.ru/KB7YAOUZR
https://m.edsoo.ru/5YX5UNS75
https://m.edsoo.ru/DL66JCD8M
https://m.edsoo.ru/5519KLUH8
https://m.edsoo.ru/UAZ4JF466

49

Jlorvueckue orneparjuu U oreparjuu
Ha/l MHO)KeCTBaMH

https://m.edsoo.rw/EQ1D7V7DT

50

51

52

53

54

55

3aKOHBI anreOpbl JIOTHUKH.
OKBUBaJ/IeHTHbBIE TTPeobpa3oBaHus
JIOTUYeCKUX BBIPAKEHUH

Jlornueckue ypaBHEHUS U CUCTEMbI
ypaBHeHUM

Jlornyeckue QyHKLWU.
3aBUCUMOCTB KOJIMUeCTBa
BO3MO>XXHBIX JIOTUYeCKUX (YHKIMI
OT KOJINYeCTBa apryMeHTOB.
[TostHBIE CUCTEMBI JIOTUYECKUX
byHKIMH

Kanonuueckue (hOpMbI TOTMYeCKUX
BbIpa)xeHUM. COBepIlIeHHbIe
JTU3BIOHKTUBHBIE U
KOHBIOHKTHBHbIE HOpMaJTbHbIE
(hopMbl, aITOPUTMBI UX TIOCTPOEHHSI
110 Tab/MLle HCTUHHOCTH

Jlormyeckue 3/1eMeHTHI B COCTaBe
KOMITBIOTEpa

Tpurrep. Cymmarop.
MHoropa3spsijHbIii CyMMaTop

https://m.edsoo.ru/E2ADGUMRA

https://m.edsoo.ru/4LLNS3VNG

https://m.edsoo.ru/491YOOXBS

https://m.edsoo.ru/FUSISBD59

https://m.edsoo.ru/FJWVI9VRIM

https://m.edsoo.ru/RFYE1IA1J

56

57

HOCTPOQHI/IE CXeéM Ha JIOTHYeCKHX
3j/IeMeHTax. 3aruch JIOTMYeCcKoro
BbIDa’>K€HUS T10 JIOTUUeCKOH cxeme

MuKpocxembl ¥ TEXHOIOTHUSI UX
TIPOU3BOACTBA

https://m.edsoo.ru/BC2CBFQZU

https://m.edsoo.ru/G6GAVB3D0



https://m.edsoo.ru/EQ1D7V7DT
https://m.edsoo.ru/F2ADGUMRA
https://m.edsoo.ru/4LLNS3VNG
https://m.edsoo.ru/491YOOXBS
https://m.edsoo.ru/FU5ISBD59
https://m.edsoo.ru/FJWV9VR9M
https://m.edsoo.ru/RFYE1IA1J
https://m.edsoo.ru/BC2CBFQZU
https://m.edsoo.ru/G6GAVB3D0

58

59

60

[Ipencrasienue LesbIx yrces B
raMsaTU KOMIIbIOTepa.
OrpaHrueHHOCTb Juarna3oHa Yuce
TIpY OTpaHUYeHUM KOJIMUeCcTBa
paspsigos. IleperosiHeHre
paspsiiHOMN CeTKU

be33HakoBbIe ¥ 3HAKOBLIE /IaHHBIE.
3HaKOBbIN OUT. [IBOMUHBII
JIOTIOJTHUTEJTbHBIA KO/,
OTpHLIATE/IbHBIX YMCeT

[To6uTOBBIE JTOTMUECKHE OTIEpALIUH.

Jlornueckuii, apudmeTuyeckuii u
LUK/TMUECKUHN CABUTH

https://m.edsoo.ru/IXLRU8ZU4

https://m.edsoo.ru/OFZEI3VFR

https://m.edsoo.ru/YFPSYSUSW

61

[ITudpoBaHue € MTOMOLIbIO
oOUTOBOM OrepaLuu
«vckmovaroiee NJIN»

https://m.edsoo.ru/HGUFCRDKS

62

63

64

65

IIpencraBneHvie u XxpaHeHue B
MamsTA KOMIIbIOTepa
BellleCTBEHHbBIX UKrCeJl

BrinosiHeHue oneparjui ¢
BeIl[eCTBeHHBIMU UHC/IaMH,
HaKOTIeHHWe OIIMOOK TIpU
BBIUKMC/IEHUSIX

[TpakTryeckast paboTa 1o Teme
«M3yueHue rnopaspsHoro
MAIIHHOTO TIPe/ICTaB/IEHHS LIe/TbIX
U BeI|eCTBEHHBIX UMCe»

AHanus aJropuTMoB

https://m.edsoo.ru/80KOOKD1F

https://m.edsoo.ru/531773CKU

https://m.edsoo.ru/FM003T4J8

https://m.edsoo.ru/IBLT792MB



https://m.edsoo.ru/IXLRU8ZU4
https://m.edsoo.ru/OFZEI3VFR
https://m.edsoo.ru/YFPSYSUSW
https://m.edsoo.ru/HGUFCRDKS
https://m.edsoo.ru/80KOOKD1F
https://m.edsoo.ru/53I773CKU
https://m.edsoo.ru/FM0O3T4J8
https://m.edsoo.ru/IBLT792MB

JTarbl pelleHus 3aau Ha
KoMIibtoTepe. IHCTpyMeHTa/lbHbIe

66 https://m.edsoo.ru/ROT5RZCM9
Cpe/iCTBa: TPAHC/SITOP, OT/IaJUMK,
PO UIMPOBIIHIK
Cpeja nporpaMMHUpOBaHUs.
Kommunsiius 1 uHTepripeTanus

67 rnporpaMm. BupTyasibHble MalllUHBI. https://m.edsoo0.rt/Q2UVQIIY7
WHTerprpoBaHHas cpeja
pa3paboTKu

68 Merto/bl 0T/IaAKY TIPOTPaMm https://m.edsoo.rt/MN3HU4FKQ
Turibl mepeMeHHBIX B SI3bIKe

69 https://m.edsoo.ru/TJ965G8F9
TpOrpaMMHpPOBaHUs

70 OO0paboTKa Lie/bIX Yrce https://m.edso0.ru/D84SSWQGF

71 OO6paboTKa BellleCTBEHHBIX UHCEeT https://m.edsoo.rt/DWAC3VBT3

72 CysaitHble 1 MCEBA0Cy Hatble https://m.edsoo.ru/PXWZX2CC6
yrcsia

73 Betsienusi. CiioxkHbIe yC/I0BUS https://m.edsoo.ru/CTTPTWB96

74 [uksl € ycsioBuem https://m.edsoo.ru/TYOT5Y8QW
LMK /bI 110 IepeMeHHOM.

75 B3anmo3amMeHs1eMOCTb pa3/IMuHbIX https://m.edsoo.ru/E4B3FET37
BU/IOB 1IUKJ/IOB

76 O0paboTKa HaTypanbHbIX UHCen ¢ https://m.edsoo.ru/CUH84DHHO
HCI0JIb30BaHUEM I[UK/IOB
HaxoyxzeHrie Bcex MPOCTBIX UuCes B
3a/laHHOM Jiaria3oHe

77 ITpakTueckast pabota 1o Teme 0.5 https://m.edsoo.rt/KQAFQ6HKQ

«Pel1ieHre 3a/jau METO/[OM
niepebopa»



https://m.edsoo.ru/R0T5RZCM9
https://m.edsoo.ru/Q2UVQIJY7
https://m.edsoo.ru/MN3HU4FKQ
https://m.edsoo.ru/TJ965G8F9
https://m.edsoo.ru/D84SSWQGF
https://m.edsoo.ru/DWAC3VBT3
https://m.edsoo.ru/PXWZX2CC6
https://m.edsoo.ru/CTTPTWB96
https://m.edsoo.ru/TY0T5Y8QW
https://m.edsoo.ru/E4B3FET37
https://m.edsoo.ru/CUH84DHHO
https://m.edsoo.ru/KQAFQ6HKQ

78

WuBapuaHT LMK/

https://m.edsoo.ru/VIJHSVDIC

79

80

[JoKyMeHTHpOBaHHe TIpOrpaMm

O6paboTKa JaHHBIX, XPAHSAIIUXCS B
(aiinax

https://m.edsoo.ru/AFZLC081N

https://m.edsoo.ru/9M32A105T

81

82

83

Pa3bueHue 3a/1auM Ha 110/13a/jauu

Ncrionb30BaHWe CTaH1apTHOU
O6ubMMOTeKHU s3bIKa
NIpOrpaMMUpoBaHust. IToKroueHe
OuO/TMOTEK MOTPOrpamMM
CTOPOHHUX MPOU3BOUTENEH

[Toanporpammsl (TipoLiefypsl U
(pyHKLMN)

https://m.edsoo.ru/00EOI8V7F

https://m.edsoo.ru/51R9T4MJK

https://m.edsoo.ru/QDFZXIZNA

84

[Toanporpammsl (TIpoLieypsl U
byHKIIM)

https://m.edsoo.ru/N1KUL4SWE

85

86

87

88

[MTpakTHueckas paboTa 1o Teme
"Pa3pabotka roamnporpamm”

Pexypcusi. PekypcuBHbIe 00bEKThI
(dpakrasnsl). PekypcrBHbIe
ripoLeAypbl U QYHKLIUM.
Vcnonb3oBaHue creka /st
OpraHu3aly peKypCHBHBIX
BbI30BOB

ITpakTueckast pabota 1o Teme
"PekypcrBHbBIe OANIPOrpaMMBbI"
Moy/bHBIN NPUHLMI TOCTPOEHUSs
NporpaMm

https://m.edsoo.ru/SWDX3791J

https://m.edsoo.ru/GKZY59X7B

https://m.edsoo.ru/YSAVNBOQV

https://m.edsoo.ru/MAT4D3MB6

89
90

YucsieHHbIE MeTO/bI

[TpakTuueckast pabota o Teme

https://m.edsoo.ru/ZAK95AA5D
https://m.edsoo.rt/URWB7XSMQ



https://m.edsoo.ru/VIJHSVDIC
https://m.edsoo.ru/AFZLC081N
https://m.edsoo.ru/9M32A1O5T
https://m.edsoo.ru/00EOI8V7F
https://m.edsoo.ru/51R9T4MJK
https://m.edsoo.ru/QDFZXIZNA
https://m.edsoo.ru/N1KUL4SWE
https://m.edsoo.ru/SWDX3Z91J
https://m.edsoo.ru/GKZY59X7B
https://m.edsoo.ru/Y5AVNB9QV
https://m.edsoo.ru/MAT4D3MB6
https://m.edsoo.ru/ZAK95AA5D
https://m.edsoo.ru/URWB7XSMQ

«YuncneHHoe pelleHUe ypaBHeHU»

91

92

Wcrionb30BaHUe JUCKpeTU3al[iy B
BBIUMC/IUTE/IbHBIX 3a/jlauax

ITpakTryeckasi paboTa 1o Teme
«[Tpubnv>kéHHOE BbIUMC/IEHUE [ITUH
KPUBBIX U TUIOLIaZiel Guryp»

https://m.edsoo.ru/7QP541UWR

https://m.edsoo.ru/8H4ENJ7PH

93

[TpakTrueckast paboTa 1Mo Teme
«[Touck makcumyma (MUHUMYMa)

byHKIIN»

https://m.edsoo.ru/7CM1EQ00SM

94

OO6paboTKa CUMBOJIbHBIX JJAHHBIX.
Anroputmbl 06paboTKH
CUMBOJIbHBIX CTPOK: MOJCUET
KOJIMUEeCTBA MOSIBIEHUH CUMBOJIa B
CTpOKe

https://m.edsoo.ru/ZK756B10R

95

Anroputmbl 06paboTKH
CUMBOJIBHBIX CTPOK: pa30ueHue
CTPOKHM Ha CJIOBA I10 TIPOOeTbHBIM
CUMBOJIaM

https://m.edsoo.ru/W2Z3JDCC5

96

Anroputmbl 06paboTKH
CUMBOJIbHBIX CTPOK: ITOMCK
MO/ICTPOKU BHYTPHU [JAHHOW CTPOKU;
3aMeHa Hal/leHHOM MO/CTPOKY Ha

ZDYTYIO CTPOKY

https://m.edsoo.ru/GO9MIAFFC

97

[MpakTuueckast pabora 1o Teme
"Ob6paboTKa CTPOK C
WCI10/1b30BaHreM (PyHKLMI
CTaHapTHON OUOMOTEKH SI3bIKa
IporpaMmupoBaHus”

https://m.edsoo.ru/KX48SQDQP



https://m.edsoo.ru/7QP541UWR
https://m.edsoo.ru/8H4ENJ7PH
https://m.edsoo.ru/7CM1E00SM
https://m.edsoo.ru/ZK756B1OR
https://m.edsoo.ru/W2Z3JDCC5
https://m.edsoo.ru/G09MIAFFC
https://m.edsoo.ru/KX48SQDQP

98

['enepanys c/10B B 3alaHHOM
andasure

https://m.edsoo.ru/9TUPAGXNE

99

100

101

MaccuBbl 1 110C/e[J0BaTe/IbHOCTH
yrcern. [TpakTuueckas pabora o
TeMe "3arosiHeHue MaccuBa'

O0006111éHHBIE XapaKTePHUCTUKH
MacCHBa

JIMHeNHBIN TIOMCK 3a/IaHHOTO
3HaueHUs B MaccuBe. [TpakTruueckas
paboTa 110 Teme "JIMHEHHBINM TTOMCK
33/IaHHOr0 3HaUeHHs B MaccHBe"

0.5

0.5

https://m.edsoo.ru/4ITBNNC5B

https://m.edsoo.ru/0YZ6SSYYM

https://m.edsoo.ru/LABG8NIAV

102

[TpakTrueckast paboTa 1Mo Teme
"TToMCK MUHAMAaTIbHOT O
(MakcHMMasibHOT0) 37IeMeHTa B
YHCJIOBOM MaccuBe"

https://m.edsoo.ru/3MZUG6WRV

103

CopTupoBKa 0JJHOMEpPHOr 0
MaccuBa. [IpocTeie MeTObI
coptupoBkH. [TpakTryeckast pabora
o Teme "IIpocThbie MeTOIBI
COPTHUPOBKM MaccuBa"

0.5

https://m.edsoo.rt/W53WDCPMQ

104

CoptupoBka cmssHueM. beicTpast
COpPTUPOBKA MaccuBa (aJroputm
QuickSort). ITpakTrueckasi pabora
1o TeMe "BrICTpas COpTUPOBKA
Maccua"

0.5

https://m.edsoo.ru/N4WM6ENBOD

105

ITBOMUHBIH MTOUCK B
OTCOPTHMPOBAHHOM MacCHBe.
[TpakTryeckas paboTa 1o Teme
" IBOMYHBIN MMOUCK"

0.5

https://m.edsoo.ru/914RE17Z6C



https://m.edsoo.ru/9TUPAGXNE
https://m.edsoo.ru/4ITBNNC5B
https://m.edsoo.ru/0YZ6SSYYM
https://m.edsoo.ru/LABG8NIAV
https://m.edsoo.ru/3MZUG6WRV
https://m.edsoo.ru/W53WDCPMQ
https://m.edsoo.ru/N4WM6NBOD
https://m.edsoo.ru/9I4RE1Z6C

106 JByMepHbIe MacCUBBI (MaTpHLIbI) 1 https://m.edsoo.ru/7TJ931086
107 AnroputMbl 00pabOTKH MaTpHI] 1 https://m.edsoo.ru/XPVCLUAQU
108 Permmenve 3aau aHa/M3a JaHHbBIX 1 https://m.edsoo.ru/PNW9G1YJF
109 CpejcTBa TeKCTOBOIO IpoLieccopa 1 https://m.edsoo.rw/EZ67WEGZT
110 KowmribroTepHast BEpCTKA TeKCTa 1 https://m.edsoo.ru/0X4NRRM9R
[TpakTrueckast paboTa 1Mo Teme
111 "BépcTka JOKYMEHTOB C 1 1 https://m.edsoo.ru/291IP5IF7
MaTeMaTHUeCKUMU GopmyiaMu’
112 MHCTpyMeHTHI perieH3UpoBaHus 1 https://m.edsoo.rt/HVZOMBBZ1
113 Mpaxmiyeckas pabota no Teme 1 1 https://m.edsoo0.ru/SKSWK3USV
"MHoroctpaHuuHble JOKYMeHTbI"
O6maunble cepBUChl. KosuteKTUBHAs
paboTa ¢ JOKyMeHTaMHu.
114 [TpakTUueckast pabora o Teme 1 0.5 https://m.edsoo.rt/PSEMOKSFA
"KonnektuBHasi paboTa c
JIOKyMeHTaMu"
115 Amnanu3 faHHbIX. bosblive faHHbIe 1 https://m.edso0.ru/SISHO04DY
116 MaivHHOe 00yJeHre 1 https://m.edsoo.ru/4QQ6LLF9Z
117 AHA/3 IAHKBIX C TIOMOIL{bFO 1 https://m.edsoo.ru/MPMJ7NWH4
3/IEKTPOHHBIX Ta0JIHL]
ITpakTHueckasi paboTa 1o Teme
118 "AHa/nn3 JJaHHBIX C TIOMOIIIBIO 1 1 https://m.edsoo.ru/07PRYQ2YV
3JIeKTPOHHBIX Tab/u1]"
[TocTpoeHue rpaMKoOB (QyHKLIMH.
ITpakTrueckast pabota Mo Teme
119 "HaryissiHOe npescTaBieHye 1 0.5 https://m.edsoo.rt/BEGWQZJL3

pe3y/ibTaTOB CTAaTUCTUUECKOU
00paboTKH AAHHBLIX B BUJIE



https://m.edsoo.ru/7TJ93IO86
https://m.edsoo.ru/XPVCLUAQU
https://m.edsoo.ru/PNW9G1YJF
https://m.edsoo.ru/EZ67WEGZT
https://m.edsoo.ru/0X4NRRM9R
https://m.edsoo.ru/29IIP5IF7
https://m.edsoo.ru/HVZOMBBZ1
https://m.edsoo.ru/5KSWK3USV
https://m.edsoo.ru/PSEMOK5FA
https://m.edsoo.ru/SISH004DY
https://m.edsoo.ru/4QQ6LLF9Z
https://m.edsoo.ru/MPMJ7NWH4
https://m.edsoo.ru/07PRYQ2YV
https://m.edsoo.ru/BEGWQZJL3

JMarpaMM CpeZiCTBaMH pe/lakTopa
3JIEKTPOHHBIX Tab/u1]"

JIvHum Tpenza. IlpakTnyeckas

120 pabora o Teme "TTog60p MMHUK 1 0.5 https://m.edsoo.ru/LP48TOLWO

TpeH/a, IporHo3uposaHye”

ITonbop mapametpa. [TpakTHUeckas
121 pabora no Teme "qHUCHeHHoe 1 0.5 https://m.edsoo.rt/HNS13RRJQ

pellleHre YPaBHEHUU C ITOMOLLbIO

noz0opa apametpa"

OnTrMu3anys Kak MOUCK

HaWJIyullero pelleHns B 3a/JaHHbIX
122 yenoswsix. TpakTueckas pabora no 1 0.5 https://m.edsoo.rut/STQFNZ7BE

Teme "PerieHue 3amau

ONTHMH3ALMU C TIOMOILIBIO

3/IEKTPOHHBIX Tab/HIT"
123 Pe3epBHOe BpeMmst 1 https://m.edsoo.ru/4L3CE4K2Z
124 PesepBHOe Bpems 1 https://m.edsoo.ru/7ENSDK?75J
125 Pe3epBHOe BpeMmst 1 https://m.edsoo.ru/30HWTOEOS
126 PesepBHOe Bpems 1 https://m.edsoo.ru/JKSPQ6H60
127 PesepBHoe Bpems 1 https://m.edsoo.ru/1F185Q365
128 Pe3epBHOe Bpems 1 https://m.edsoo.ru/33J80NXY3
129 PesepBHoe Bpems 1 https://m.edsoo.ru/UU84SGBDO
130 PesepBHoe Bpems 1 https://m.edsoo.ru/TICLQHRIV
131 PesepBHoe Bpems 1 https://m.edsoo.rt/ZGNDV8DFG
132 PesepBHoe Bpems 1 https://m.edsoo.ru/ZYSEPBTLO
133 PesepBHOe Bpems 1 https://m.edsoo.ru/NANWGLRO4
134 PesepBHOe Bpems 1 https://m.edsoo.ru/OMIJJR6LIN



https://m.edsoo.ru/LP48TOLWO
https://m.edsoo.ru/HNS13RRJQ
https://m.edsoo.ru/STQFNZ7BE
https://m.edsoo.ru/4L3CE4K2Z
https://m.edsoo.ru/7ENSDK75J
https://m.edsoo.ru/3OHWTOEO9
https://m.edsoo.ru/JKSPQ6H60
https://m.edsoo.ru/1F185Q365
https://m.edsoo.ru/33J8ONXY3
https://m.edsoo.ru/UU84SGBDO
https://m.edsoo.ru/T1CLQHRIV
https://m.edsoo.ru/ZGNDV8DFG
https://m.edsoo.ru/ZY5EPBTLO
https://m.edsoo.ru/NANWGLRO4
https://m.edsoo.ru/0MIJJR6LN

135 PesepBHOe Bpems 1 https://m.edsoo.ru/HGJQHAUML
136 Pe3epBHOe Bpems 1 https://m.edsoo.ru/4IRITM1B1
OBIIEE KOJIMYECTBO YACOB I10
- 136 21.5

I[TPOT'PAMME



https://m.edsoo.ru/HGJQHAUML
https://m.edsoo.ru/4IRJTM1B1

11 KITACC

KomyecTBO 4yacoB

Ne Hara OJIeKTPOHHbIE L(POBLIE
/1 Tema ypoxa Bcero Kourporsiie | Ilpakrieckue u3yueHuss  oOpa3oBaTe/IbHBIE PECYPCHI
paboThI paboThI

KomuuecTBo nHdopmaryu 1 https://m.edsoo.ru/CPWERX X47Z
ANropuTMBI CKaTUS JaHHBIX 1 https://m.edsoo.ru/IP4ANRPUFP
Anroputm Xaddmana 1 https://m.edsoo.ru/JPTRLQDIF
[TpakTrueckasi paboTa 1o Teme

4 "CxKaTve [JaHHbIX C TIOMOILLbIO 1 1 https://m.edsoo.ru/87IAFKQO0D
anroputMa Xaddmana"

5 Anroputm LZW 1 https://m.edsoo.ru/8X5390JF6
AJITOPUTMBI CKaTHsl JaHHBIX C
notrepsiMu. [TpakTuueckast pabota

6 1o teMme "C)kaTue JaHHBIX C 1 0.5 https://m.edsoo.ru/580KGLJGP
norepsimu (anroput™mbl JPEG,
MP3)"

7 CKOpOCTh Tepefiauu JaHHbIX 1 https://m.edsoo.ru/N60OLKL2PN
[TomexoycTonurBbIe KOJbI 1 https://m.edsoo.ru/HA352TYKO

9 HpaKTHqECKa;{paGOTa 110 Teme 1 1 https://m.edsoo.ru/4DOSUS5SIS
"[TomexoycToruvBbie KOZAbI"
Cucrembl. KOMIIOHEHTBI CUCTEMBI U
ux B3aumo/ielictBue. CUCTEMHbBIN

10 3¢ dexT. YpaBieHue Kak 1 https://m.edsoo.ru/7ZELOJJWA9
VMH(OpMaI[MOHHbIN Tpo1Liecc.
O6parHasi CBsi3b

11 Mogenu 1 MofenupoBaHue 1 https://m.edsoo.ru/3LOSU7KCU

12 I'pacder 1 https://m.edsoo.ru/SMP12Y114



https://m.edsoo.ru/CPW6RXX4Z
https://m.edsoo.ru/1P4NRPUFP
https://m.edsoo.ru/JPTRLQDIF
https://m.edsoo.ru/87IAFKQ0D
https://m.edsoo.ru/8X5390JF6
https://m.edsoo.ru/580KGLJGP
https://m.edsoo.ru/N6OLKL2PN
https://m.edsoo.ru/HA352TYK0
https://m.edsoo.ru/4DOSU5SIS
https://m.edsoo.ru/7EL0JJWA9
https://m.edsoo.ru/3LOSU7KCU
https://m.edsoo.ru/SMP12YII4

13 PerieHuie 3a/1au ¢ momoIiibio rpadoB https://m.edsoo.ru/5087GM4M6
14 HepeBbs https://m.edsoo0.rt/DJXWQFCMV
15 OCHOBBI TEeOpUH UT'P https://m.edsoo.ru/RLPOBGP1A
[NpakTrueckas paboTa 1o Teme
16 "IToUCK BBIUIPBIIIHOM CTpaTerny B https://m.edsoo.ru/9IL2S0AQS
urpe c noJyiHoM uH@opmaruein”
CpezcTBa MCKYCCTBEHHOT'O
17 https://m.edsoo.ru/7PWEFW1T16
VHTeJI/IeKTa
[pakTrueckas paboTa 1o Teme
18 "CpezcTBa HCKYCCTBEHHOI'O https://m.edsoo.ru/HSOPHSFHE
WHTeJIeKTa"
dopManu3salys NOHATUS
anroputMa. MammHa TeropyHra Kak
19 yHYBepCasibHasi MOZe/lb https://m.edsoo.ru/TS2J4GN9S
BbluncieHun. Te3uc Yépua—
Teropunra
[MpakTryeckast paboTa 1o Teme
20 "CocTaB/ieHUe MPOCTOU MPOrpaMMbI https://m.edsoo.ru/506FMKTSV
JJ/1s1 MaluHel TeropyHra”
21 MammHa ITocra https://m.edsoo.ru/KD8P880BO
22 HopwmasnbHbie anropudmMbl MapkoBa https://m.edsoo.rt/EA2DPC84Y
AJIropuTMHUUECKU Hepa3peliriMblie
23 38/4auH. 3a/aua OCTaHoBa, . https://m.edsoo.rt/EMWUEDNR9
HeB03M0>XHOCTh aBTOMaTH4eCKOH
OTJIaJIKU MIPOrpaMMm
24 CJ/I05KHOCTb BBIUUC/IEHUN https://m.edsoo.ru/DI2DPE0X0
25 TTOMCK MPOCTRIX UHCesl B 33/aHHOM https://m.edsoo.ru/H3J1UQKCS8

Aralia30He C MOMOIbI0 a/ITOPUTMd



https://m.edsoo.ru/5087GM4M6
https://m.edsoo.ru/DJXWQFCMV
https://m.edsoo.ru/RLPOBGP1A
https://m.edsoo.ru/9IL2S0AQS
https://m.edsoo.ru/7PWFW1T16
https://m.edsoo.ru/HS0PHSFHE
https://m.edsoo.ru/TS2J4GN9S
https://m.edsoo.ru/506FMKTSV
https://m.edsoo.ru/KD8P880BO
https://m.edsoo.ru/EA2DPC84Y
https://m.edsoo.ru/EMWUEDNR9
https://m.edsoo.ru/DI2DPE0X0
https://m.edsoo.ru/H3J1UQKC8

«petieTo JparocdeHar»

26

27

[TpakTHueckasi paboTa 1o Teme
"IToncK MpOCTBIX YKCesI B 3aJaHHOM
JariazoHe"

MHoropa3psifiHble 1je/ible YHica,
3a/lauy AJIMHHOW apudMeTHKU

https://m.edsoo.ru/8N9A7JJTV

https://m.edsoo.ru/8FLDAOQPS3

28

[NpakTrueckas paboTa 1o Teme
"Peanu3aniysi BBIUMC/IEHUM C
MHOTOpa3psAHbIMA Ui CIamMu"

https://m.edsoo.ru/JGIPZP98C

29

CroBapu (accolaTriBHbIe
MaCCHBBI, 0TOOpa)keHus1). X311I-
Tabmiel. [TocTpoenue andaBUTHO-
YaCTOTHOTO C/I0Bapst AJisl 3aZJaHHOTO
TeKCTa

https://m.edsoo0.ru/TO6DTYWVT

30

[TpakTryeckast paboTa 1o Teme
"TTocTpoeHuie angaBUTHO-
YaCTOTHOTO C/I0Bapsl /1S 3a/JaHHOTO
TekcTa"

https://m.edsoo.ru/WYRSXTHVB

31

AHanu3 TekCTa Ha eCTeCTBEHHOM
sA3bIKe. Boigenenuve
MoC/IeI0BaTe/IbHOCTEM TI0 111a0JI0HY.
PeryisipHblie BbIpaKeHUs.
YacTOTHBIM aHA/IN3

https://m.edsoo.1u/YJVBQBEEG

32

33

[MpakTryeckasi paboTa 1o Teme
"AHanu3 TeKCTa Ha eCTeCTBEHHOM
A3bIKe"

Creku. AHanu3 NpaBUIbHOCTH
CKOOOUHOTO BBIPAYKEHUST

https://m.edsoo.ru/SAFNKXPAL

https://m.edsoo.ru/UZ06WG18Q



https://m.edsoo.ru/8N9A7JJTV
https://m.edsoo.ru/8FLDA0PS3
https://m.edsoo.ru/JGIPZP98C
https://m.edsoo.ru/T06DTYWVT
https://m.edsoo.ru/WYRSXTHVB
https://m.edsoo.ru/YJVBQBEEG
https://m.edsoo.ru/SAFNKXPAL
https://m.edsoo.ru/UZ06WG18Q

34

Beruncnienne apudmeTrueckoro
BbID@)KEHHSI, 3alIMCaHHOTO B
nocThuKkcHOU popme

https://m.edsoo.ru/4APHZ53JB

35

[NpakTrueckas paboTa 1o Teme
"Bbluncsienne apupmMeTuueckoro
BBbIpa)KeHHs, 3aITMCAHHOTO B
nocTdukcHoU popme”

https://m.edsoo.ru/BOY6RWSEC

36

37

Ouepenu. Vcrionb3oBaHue ouepeau
J/1s1 BpEMEHHOTO XpaHeHUs JaHHbIX
[TpakTrueckasi paboTa 1o Teme
"Hcronb30Banue ouepeau”

https://m.edsoo.ru/RFBVQ14T0

https://m.edsoo.ru/270RH6HKM

38

[epesbsi. Peanv3auus gepesa C
TIOMOLL[bIO CCHIIOUHBIX CTPYKTYP.
ITBonuHbIe (OMHAPHBIE) 1€PEBbSI.
[TocTpoeHue fiepeBa AJisi 33/JaHHOTO
apu(mMeTUUeCKOro BbIpa>KeHHsI

https://m.edsoo.ru/WXTKRVSPL

39

[MpakTryeckast paboTa 1o Teme
"Hcrnonb30BaHue AepeBLEB ISt
BbIUKC/IeHUST apu(MeTHUYeCcKrX
BbIpa)KeHUM"

https://m.edsoo.ru/4B7IBOLGP

40

PeKypCUBHBIE a/ITOPUTMbI 00X07ia
JepeBa. Vcrionb30BaHKe CTeKa U
ouepeau 11t 00Xoza fiepeBa

https://m.edsoo.ru/IL45K77G4

41

42

PeKkypcuBHbIe aJirTOpUTMBI 00X07a
Jepesa. Vcrosib30BaHye CTeka U
ouepeju 1151 06x0/a fiepeBa
AnropuTMmsl Ha rpadax.
[TocTpoeHvie MUHMMAJ/ILHOTO

https://m.edsoo.ru/M8PBJ581K

https://m.edsoo.ru/2ZKXSN8YL



https://m.edsoo.ru/4APHZ53JB
https://m.edsoo.ru/B0Y6RWSEC
https://m.edsoo.ru/RFBVQ14T0
https://m.edsoo.ru/27ORH6HKM
https://m.edsoo.ru/WXTKRVSPL
https://m.edsoo.ru/4B7IBOLGP
https://m.edsoo.ru/IL45K77G4
https://m.edsoo.ru/M8PBJ581K
https://m.edsoo.ru/2ZKXSN8YL

OCTOBHOTI'O /iepeBad B3BE€IIIEHHOI'0O
CBA3HOI'0O HEOPUEHTHPOBAHHOI'O

rpada

43

44

45

O6xop rpada B rimyouny. O6xof,
rpada B LLIMPUHY

Ko/mMuecTBO pa3/MuHbIX MyTel
MEeXK/1y BepLIMHAMU
OPHEHTUPOBAHHOTO aIUK/TMUeCKOT0
rpada

Anroput™m 1eMKCTphI.

https://m.edsoo.ru/PDOGDKZX5

https://m.edsoo.ru/OK5XBLF1B

https://m.edsoo.ru/CRN45W0O59

46

[pakTrueckas paboTa 1o Teme
"BblunciieHre [AJIMHBI KpaTyauliliero
MyTU MeXXAY BepllrHamMu rpada
(anroput™m [leriKcTphI)"

https://m.edsoo.ru/OPUC4APCM

47

48

49

50

Anroputm ®norga—Yopluania

3aziauy, peliaemMbie C MTOMOIBIO
JMHaMHUYeCKOro
NIPOrpaMMHPOBAHMUS: BbIYUC/IEHUE
PEKYPCUBHBIX (DYHKLMH

[TpakTrueckast paboTa 1o Teme
"BrrunciieHre peKypCrUBHBIX
(dyHKI[UH C TOMOLLBIO
JMHAMUYeCKOro
IporpaMMHupoBaHus"

3azauy, peliaeMble C [IOMOLLBIO
JVHaMHAUeCKOro
IPOrpaMMHPOBaHUA: TTIOJCUYET
KOJIMYeCTBa BapUaHTOB

https://m.edsoo.ru/4T2Y64Y1Y

https://m.edsoo.ru/OB03M36FA

https://m.edsoo.ru/I39CZ91D1

https://m.edsoo.ru/N6B4V28X5



https://m.edsoo.ru/PD0GDKZX5
https://m.edsoo.ru/OK5XBLF1B
https://m.edsoo.ru/CRN45WO59
https://m.edsoo.ru/0PUC4APCM
https://m.edsoo.ru/4T2Y64Y1Y
https://m.edsoo.ru/OB03M36FA
https://m.edsoo.ru/I39CZ91D1
https://m.edsoo.ru/N6B4V28X5

51

I[pakTrueckas paboTa 1o Teme
"ITomcyéT KoMMuyecTsa BAPUAHTOB C
TIOMOLLBI0 JUHAMUYeCKOr 0
rporpaMMHpoOBaHus”

https://m.edsoo.ru/TO288GY9B

52

3ajauy, pellaemble C [IOMOILBIO
JVHaMUUeCKOro
MIpOrpaMMHPOBaHUS: 3a/lauu
ONTUMHU3ALIUU

https://m.edsoo.ru/VMITOV2IU

53

[TonsTue o mapagurmax
riporpammupoBanust. O630p SI3BIKOB
MpOrpaMMHPOBaHUS

https://m.edsoo.ru/E8L36V11V

54

55

IToHsaTre 06 00BLEKTHO-
OpPHUEHTHPOBAaHHOM
MPOrpaMMUPOBAaHUH

O0BeKThI 4 Kiacchl. CBolicTBa U
MeTO/IbI 00bEKTOB

https://m.edsoo.ru/XQP3TUBLF

https://m.edsoo.ru/6JQJC1GXS

56

OOBEeKTHO-OPUEHTUPOBAHHBIN
aHamm3

https://m.edsoo.ru/LXRDV5535

57

58

59

[MpakTryeckast paboTa 1o Teme
"M crionb3oBaHue roToBbIX K/1aCCOB
B Iporpamme"”

Pa3paboTka rmporpaMm Ha OCHOBe
00BEKTHO-OPUEHTUPOBAHHOTO
noAxo/a

[TpakTrueckast pabora "Pa3paboTka
MPOCTOM MPOTPaMMBI C
HCII0/1b30BaHKeM K/1acCOB"

https://m.edsoo.ru/9U0X7ZSAH

https://m.edsoo.ru/1IPCNI90X?2

https://m.edsoo.ru/OSXBALUVU

60

Nuxkarnicynanus. [Ipaktuueckas

0.5

https://m.edsoo.ru/ XWFD3SRL6



https://m.edsoo.ru/TO288GY9B
https://m.edsoo.ru/VMITOV2IU
https://m.edsoo.ru/E8L36V11V
https://m.edsoo.ru/XQP3TUBLF
https://m.edsoo.ru/6JQJC1GXS
https://m.edsoo.ru/LXRDV5535
https://m.edsoo.ru/9U0X7ZSAH
https://m.edsoo.ru/1PCNI90X2
https://m.edsoo.ru/OSXBALUVU
https://m.edsoo.ru/XWFD3SRL6

pabota o Teme "Pa3paboTka
K/1acca, UCII0/Ib3YIOLero
WHKATCY/IsALut0"

61

62

HacnepnoBanue. [Tonmmopdusm

[TpakTHueckasi paboTa 1o Teme
"Pa3paboTKa vepapxuu K1accoB"

https://m.edsoo.ru/3IPHY7VDC

https://m.edsoo.ru/TDEZGXE92

63

Cpezpbl ObICTPOI pa3paboTKu
nporpamm. [IpoekTupoBaHue
nHTepdeiica 1oab3oBaTe/si

https://m.edsoo.ru/IL6 XE9IBF

64

65

66

[TpoexkTrpoBaHue UHTepdetica
T10JIb30BaTe/Is

Hcnonb30BaHue rOTOBBIX
yTpaBJ/isieMbIX 3/1eMEHTOB [i/Is
TOCTpOeHUs UHTepdeiica

[TpakTrueckast paboTa 1Mo Teme
"Pa3paboTKa MporpaMMel C
rpaduyeckum nHTepdeiicom”

https://m.edsoo.ru/18FFURCHI

https://m.edsoo.ru/844Q17ZXE4

https://m.edsoo.ru/M7J3MMDEI

67

I/I3y'(—IEHI/Ie BTOPOTI'O A3BbIKa
MMporpaMMHuUpOBdHUA

https://m.edsoo.ru/LO9PRNA7S

68

69

W3yueHue BTOPOro si3blKa
IIpOrpaMMHpPOBaHUS

OTarbl KOMITbIOTePHO-
MaTemMaTU4eCKOro MOZeTMPOBaHUs

https://m.edsoo.ru/NKNMXM4HU

https://m.edsoo.ru/Q5J50KWIN

70

[wuckpetu3anys npu
MaTemMaThuueCcKoOM MO/eIMPOBaHUU
HernpepbIBHbIX MPOL|ECCOB.
MogenvupoBaHue JBUKeHUS

https://m.edsoo.ru/ZXKKJQ1UQ

71

[MpakTryeckast paboTa 1o Teme

https://m.edsoo.ru/YCLZ4UHHA



https://m.edsoo.ru/3IPHY7VDC
https://m.edsoo.ru/TDEZGXE92
https://m.edsoo.ru/IL6XE9IBF
https://m.edsoo.ru/18FFURCHI
https://m.edsoo.ru/844Q1ZXE4
https://m.edsoo.ru/M7J3MMDEI
https://m.edsoo.ru/LO9PRNA7S
https://m.edsoo.ru/NKNMXM4HU
https://m.edsoo.ru/Q5J50KWIN
https://m.edsoo.ru/ZXKKJQ1U0
https://m.edsoo.ru/YCLZ4UHHA

"MogenvpoBaHue ABUKeHUs"

72

73

74

75

MopenupoBaHue 6HOI0rHYeCKUX
cucteMm. [TpakTrueckasi paboTta 1o
Teme "MogenvpoBaHue
O1O/IOrMUeCcKUX crucTteM"

MaremaTtruecKre MO/e/iv B
5KOHOMUKe. Beiunc/iuTenbHbIe
3KCIIePUMEHTBI C MOZe/ISIMU

BeposiTHOCTHBIE MOZENHN.
[TpakTrueckasi paboTa 1o Teme
"MIMHUTaLIMOHHOE MOJIeTMPOBaHUE C
MoMOIIIbI0 MeToAa MoHTe-Kapiio"

KowmribroTepHoe MozenmpoBaHue
CUCTeM yTIpaBJ/IeHUs

0.5

0.5

https://m.edsoo.ru/925RWH1WH

https://m.edsoo.ru/HYZZHAOZI

https://m.edsoo.ru/RSDL77ZK22

https://m.edsoo.ru/D52P3UQNN

76

77

78

O6paboTKa pe3y/bTaToB
9KCIIepUMeHTa

TabmuHbIe (pesILOHHbIe) 06a3bl
JIAHHBIX

[Touck, copTHpOBKa U (PUIbTPALIUA
JIAHHBIX. 3aTIPOChI Ha BLIOOPKY
JAHHBIX. 3a1pOChI C TapaMeTpaMH.
Beruunciisiemble noss B 3arpocax

https://m.edsoo.ru/V5BW4WV43

https://m.edsoo.ru/I5QMIQ8G4

https://m.edsoo.ru/GTZBVTII7

79

[MpakTryeckasi paboTa 1o Teme
"Pabora ¢ roToBoii 6a30ii JaHHBIX"

https://m.edsoo.ru/X7YS6VTTG

80

MHorotabmuHble 6a3bl JaHHBIX.
Tursl cBsA3el MeXXay Tabuiamu.
Bremnuit kmou. LenocTHocTb 6a3bl
JAHHBIX

https://m.edsoo.rut/XPHQBTDMS8



https://m.edsoo.ru/925RWH1WH
https://m.edsoo.ru/HYZZHA0ZI
https://m.edsoo.ru/RSDL7ZK22
https://m.edsoo.ru/D52P3UQNN
https://m.edsoo.ru/V5BW4WV43
https://m.edsoo.ru/I5QMIQ8G4
https://m.edsoo.ru/GTZBVTII7
https://m.edsoo.ru/X7YS6VTTG
https://m.edsoo.ru/XPHQBTDM8

I[pakTrueckas paboTa 1o Teme

81 "Pa3paboTka MHOTOTab/MuHOM 6a3bl https://m.edsoo.ru/4FHJ25TDD
JaHHBIX "
3amnpockl K MHOTOTa0/TMUHBIM Oa3zam

82 https://m.edsoo.rt/UVIVIW6RW
JAHHBIX
[TpakTHueckasi paboTa 1o Teme

83 "3arpockl K MHOTrOTabMMUHOM 6aze https://m.edsoo.r/F9Y XMVOB7
JlaHHbIX"

84 A3bIK ynipaBneHus faHHbIMU SQL https://m.edsoo.ru/PJMIPKQMR
[MpakTrueckas paboTa 1o Teme

85 "YrnpaBieHve JaHHbIMU C TTIOMOLLBIO https://m.edsoo.ru/GL552SSUD
si3bIKa SQL"
HepensiyoHHble 6a3bl JaHHBIX.

86 https://m.edsoo.rui/8YQXGKB6U
JKCIiepTHbIe CUCTEMBbI

87 NHTepHeT-npunoxeHus https://m.edsoo.ru/VUNNCDB4U
[ToHsiTHE O CepBepHOI U
KJIMeHTCKOM YacTsX caiTa.

88 https://m.edsoo.ru/N6DWP4IRG
TexXHOJ/IOTHSI «K/TUEHT — CEPBEpP»,
e€ NOCTOUHCTBA U HeJJOCTAaTKU

89 OcHoBnl s1361Ka HTML https://m.edsoo.ru/G2HZZBEEJ
[TpakTHueckast paboTa 1o Teme

90 "Co3/jaHre TeKCTOBOH BeO- https://m.edsoo.ru/DD7JRDZIN
CTpaHULibI"

91 OcHogsl s1361ka HTML https://m.edsoo.ru/QY71J10R7

92 OcHoBblI s1361Kka HTML https://m.edsoo.ru/YLBK9SMHJ
[MpakTryeckast paboTa 1o Teme

93 "Co3pmaHue BeO-CTpaHULIbI, https://m.edso0.ru/6EIX04QCK

BKJ/TFOUAIOLL[eN My/IbTUMeIUHbIe



https://m.edsoo.ru/4FHJ25TDD
https://m.edsoo.ru/UVTV9W6RW
https://m.edsoo.ru/F9YXMVOB7
https://m.edsoo.ru/PJM9PKQMR
https://m.edsoo.ru/GL552SSUD
https://m.edsoo.ru/8YQXGKB6U
https://m.edsoo.ru/VUNNCDB4U
https://m.edsoo.ru/N6DWP4IRG
https://m.edsoo.ru/G2HZZBEEJ
https://m.edsoo.ru/DD7JRDZ9N
https://m.edsoo.ru/QY71J1OR7
https://m.edsoo.ru/YLBK9SMHJ
https://m.edsoo.ru/6EIXO4QCK

00BeKThI (DUCYHKH, 3BYKOBbIE
JlaHHbIe, BUZie0)"

94

95

96

OCHOBBI KaCKaZIHbIX TaO/IHIL] CTH/IEH
(CSS)

[TpakTHueckasi paboTa 1o Teme
"OdopmneHue CTpaHULIbI C
TIOMOIL[bI0 KaCKaZIHbIX TabJHL]
crunei”

Cuenapuu Ha si3bIKe JavaScript

https://m.edsoo.ru/V6H31EQRS5

https://m.edsoo.ru/MGSEDM7TA

https://m.edsoo.ru/VHY QBFI55

97
98

Cuenapuu Ha g3bike JavaScript

dopmbl Ha BeO-CTpaHMULIe

https://m.edsoo.ru/2KY4Y6AT6
https://m.edsoo.rut/EPV5ADCQR

99

100

101

102

103

[MpakTrueckas paboTa 1o Teme
"ObpaboTKa JaHHBIX Hopm"

Pa3MerieHue Be6-caidToB. Yciyra
XOCTHUHTa. 3arpy3ka (paiisioB Ha CalT

Kapnpuposanue. VcripaBieHue
nepcrieKTuBel. ['ucTorpamma.
Koppekuys ypoBHel, KOppeKLUs
1Beta. Obeci[BeurBaHKE [IBETHBIX
M300pa>keHui

BBog n306pakeHuii ¢
WICTI0/Tb30BaHKEM Pa3/TUUHbBIX
1{M(POBBIX YCTPOUCTB.
[TpakTryeckast pabora Mo Teme
"ObpaboTka LU POBBIX
¢doTorpacuii”

Peryurs. Pabota c obmacTsmu.
®unbrpsl. [TpakTueckast pabora 1o

0.5

0.5

https://m.edsoo.ru/KFCH27ELA

https://m.edsoo.ru/Y6VM4R542

https://m.edsoo.ru/IHJ27RN3F

https://m.edsoo.ru/7GRK7JKF5

https://m.edsoo.ru/LUXAXOCRP



https://m.edsoo.ru/V6H31EQR5
https://m.edsoo.ru/MGSEDM7TA
https://m.edsoo.ru/VHYQBFI55
https://m.edsoo.ru/2KY4Y6AT6
https://m.edsoo.ru/EPV5ADCQR
https://m.edsoo.ru/KFCH27ELA
https://m.edsoo.ru/Y6VM4R542
https://m.edsoo.ru/IHJ27RN3F
https://m.edsoo.ru/7GRK7JKF5
https://m.edsoo.ru/LUXAXOCRP

Teme "PeTyliib UPPOBBIX
dboTorpacuit”

MHoOroc/I0iHbIe U300pa)keHusl.
TekcrtoBrble cjiou. Macka cjiosl.

104 o https://m.edsoo.ru/OZ8ER32MA
Kanasnel. CoxpaHeHue BblJle/IeHHOU
obsactu
[TpakTrueckasi paboTa 1o Teme
105 " . " 1 https://m.edsoo.ru/Z6PF79AGO
MHoOroc/0iHbIe 300paKeHUSI
[ToaroTOBKA WUILTFOCTpAL 115 BeO-
caiitoB. [IpakTuueckasi pabota 1o
106 " 0.5 https://m.edsoo.ru/7QFGOKBYK
TeMe "AHMMHPOBaHHbIE
n300pakeHus"
BekTtopHas rpaguka. Bekropusarys
107 P pag . pr3an https://m.edsoo.ru/PIRQNJEXW
PacTpOBBIX U300paykeHUH
[TpakTuueckasi paboTa 1o Teme
108 " P P R 1 https://m.edsoo.ru/W84Z3DOGI
BekTopHas rpaduka
[TpUHLIUIIBI TOCTPOEHUS U
109 pPelaKTUPOBAHUS TPEXMEPHBIX https://m.edsoo.rt/KBPNWPJEA
Mojenei
[TpakTrueckast paboTa 1o Teme
110 "Co3pnaHue TPOCThIX TPEXMEPHBIX 1 https://m.edsoo.ru/2XDC5NKUP
Mogenen"
111 CetouHbie Mogev. Martepuasibl https://m.edsoo.rt/WF3MVD2FH
[TpakTryeckast pabora Mo Teme
112 Y . 1 https://m.edso0.ru/Z917SRT8Z
CeTouHble MO EU
MopenvpoBaHrie UCTOUHUKOB
113 AP https://m.edsoo.ru/TXUL8GD3U
ocseljeHus. Kamepsl
114 [MpakTryeckast paboTa 1o Teme 1 https://m.edsoo.rw/I78NV9QDI
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"Penpepunr"

ApauTrBHBIe TexHoJoruu (3D-

115 1 https://m.edsoo.ru/6W1WT296C

TIPUHTEPHI)

[ToHsiTHe 0 BUPTYabHOU
116 peasibHOCTU U [IOTI0JTHEHHOM 1 https://m.edsoo.ru/BZDFAHWO04

peanbHOCTU
117 PesepBHoOe Bpems 1 https://m.edsoo.rt/X3RHKBZCM
118 Pe3epBHOe Bpemsi 1 https://m.edsoo.ru/H4FKWSW13
119 Pe3epBHOe Bpems 1 https://m.edsoo.ru/11GT2RYIK
120 Pe3epBHOe Bpemsi 1 https://m.edsoo.ru/BSTC2EJSB
121 Pe3epBHOe Bpemst 1 https://m.edsoo0.ru/70QVL280H
122 PesepBHoe Bpems 1 https://m.edsoo.ru/MR3TQ44J7
123 Pe3epBHOe Bpemst 1 https://m.edsoo.rt/BHX69GQO6
124 PesepBHoe Bpems 1 https://m.edsoo.ru/V101XFZX3
125 PesepBHOe Bpemst 1 https://m.edsoo.ru/TUTIIED92
126 PesepBHoe Bpems 1 https://m.edsoo.ru/VELYQXZD6
127 PesepBHOe Bpemst 1 https://m.edsoo.ru/LVBCIMO6R
128 Pe3epBHOe Bpems 1 https://m.edsoo.ru/OUQIILVQF
129 PesepBHOe Bpemst 1 https://m.edsoo.ru/UI3Y8YDS7
130 Pe3epBHOe Bpems 1 https://m.edsoo.ru/T6XN3WBVK
131 PesepBHoe Bpems 1 https://m.edsoo.ru/3H6SC66XT
132 Pe3epBHOe Bpems 1 https://m.edsoo.ru/1L4CVP5G8
133 PesepBHoe Bpems 1 https://m.edsoo.rw/KCD677PMT
134 PesepBHoe Bpems 1 https://m.edsoo.ru/EP8BMZV6J8
135 Pe3epBHOe Bpems 1 https://m.edsoo.ru/1ET8F6XPS
136 PesepBHoe Bpems 1 https://m.edsoo.ru/G7913B48L
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OBIIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME






CHCTEMA OLIEHMBAHVSA OBPA3OBATEJILHEIX JOCTVDKEHUN OFYYAFOIIINXCA
110 NTHOPOPMATUKE

Kpurepuu onjeHMBaHUA

[Tpu nsaTrbanIbHOM CUCTeMe OIleHMBaHUSI Ha BCeX YPOBHsSX 00yueHus B I1IKoe MpUMeHSIFOTCS
criefiyrolye o01eIUAaKTHIeCKHe KPUTEPUH:

OtMeTKa «5 (OT/IMYHO)» CTaBUTCS B CIyYae:

e 3HAHUS, TIOHMMAaHUs, TJYOWHBI yCBOeHWs oOOyvalUMcsi Bcero  oObema
o6pa3oBaTe/IbHOM MPOrpaMMbl, peaTM30BaHHOM 3a OLleHUBaeMbIi TIepHO/I;

e YMeHHUSl BbIeJIATH TJIaBHbIE TIOJIOKEHWsSI B W3Y4YeHHOM Marepuasie, Ha OCHOBAaHUH
(dakToB ¥ mpumepoB 000011aTh, [eaTh BBIBO/JbI, YCTAHABAMBATb MEXIIPeJMETHbIE U
BHYTPHUIIPeIMETHbIE CBSI3H;

e OTCYTCTBHS OIIMOOK W HeJJOUeTOB MPHU BOCIIPOM3BeJeHUH U3yUeHHOr0 MaTepuasa, pu
YCTHBIX OTBeTAaX, YCTPAHEHWs OTJe/bHbIX HETOUHOCTeH C TTOMOILbI0 OTIOTHUTeTbHBIX
BOIPOCOB Ie/arora;

e CoOMmoOMeHUs KyAbTYpbl TIMCBMEHHOW W YCTHOM peud, TMpaBul oQopmiieHHUs
MTUCbMEHHBIX padoT.

OtmeTKa «4 (XOpOLL0)» CTaBUTCS B CIyvae:

e 3HaAHMUABCErOM3yuyeHHOroMarTepuasna;

e yYMeHMs BblIe/ISITh I[JlaBHble TIOJIOXKEHHsI B M3yYeHHOM MaTepuasie, Ha OCHOBaHUU
¢dakTOB M mpuMepoB 00001aTh, [eaTh BBIBObI, YCTAaHAB/IMBATh MEXXIIPeJAMETHbIE WU
BHYTPUIIpe/IMETHbIE CBSI3H, IPUMEHSTh [10/yUeHHble 3HaHUS Ha NIPAKTHKe;

e Ha/MuMs He3HAUMTe/NbHbIX (HerpyObiX) OIIMOOK TMpPY BOCIPOW3BEIEHUU WU3YUE€HHOTO
MaTepHara;

e COOJIO/IeHUsT OCHOBHBIX TpaBWI Ky/IbTypbl NMUCbMEHHOW W YCTHOW peud, TIpaBWII
oopmsieHHsI TMCbMEHHBIX paboT.

OtmeTka «3 (yZOBIETBOPUTENILHO)» CTABUTCA B C/Iyvae:

e 3HAHUS M YCBOEHHWs MaTepua/ja Ha ypOBHE MHUHHMAJbHBIX TPeOOBaHW TPOrpaMMbI,
3aTpPy/IHEHUs] TIPM CAMOCTOSITE/IbHOM BOCIPOM3BeJEeHUU, HeOOXOJUMOCTH He3HAUMTe/TbHOU
TIOMOIIYA YUUTEIS;

e yMeHusi paboTaTb Ha YPOBHE BOCIPOM3BEJEHUs, 3aTPyJHEHUs MpU OTBeTaX Ha
BU/IOM3MEHEHHBIE BOTIPOCHI;

e Ha/muusg 1-2 TpyObIX OIIMOOK, HECKOJBKHUX HErpyObIX TIPH BOCIPOW3BEAEHUN
M3yU4eHHOI'0 MaTepu/ia;

e HE3HAUUTEJILHOIO HeCOOJIF0/IeHNs OCHOBHBIX MPABU/ KY/IbTYPbl MUCbMEHHOMN W YCTHOM
peuw, IpaBu/T 0POPMJ/IEHUS MMCbMEHHBIX paboT.

OTMeTKa «2 (HEYyZOBIETBOPUTEIBHO)» CTaBUTCA B CIydae:

e 3HAHUS U YCBOeHMs yueOHOro mMarepHuasa Ha YPOBHE HIKe MUHUMa/IbHbBIX TpeboBaHuUi
NIpOrpaMMbl;

e OTCYTCTBHS yMeHHs1 paboTaTh Ha YPOBHE BOCIIPOW3Be/IeHus, 3aTPy/JHEHNS TIPY OTBeTax
Ha CTaHJapTHbIe BOIIPOCHI;



e HaMUMsg HECKOJBKMX TpyObIX oOmuOOK, Oo/bIIOro uwMcaa HerpyobIx —IpH
BOCTIPOM3Be/JeHUH N3yUeHHOr0 MaTepuaia;

e 3HAUMTELHOTO HeCOOJIIOZIeHHs] OCHOBHBIX TPaBU/I KY/IbTYPbl TTMCbMEHHOW W YCTHOM
peuu, rpaBu/T 0popMIIeHHs TUCbMEHHBIX paboT.

Oco6eHHOCTH OL|eHHBaHMS I10 Y4eOHBIM IIpeIMETaM

OcobeHHOCTH OLJeHHBaHHA 110 HHPOPMATHKE
1. OrjeHKa MpakTHUeCKUX paboT
1.1. OT™MeTKa «5» CTaBUTCS, eC/I 00YJarOIUHACS:

e BBHIIOJHWI paboTy B TIOMHOM o0bemMe C  coOsogeHueM  HeoOXoAWMOR
T1I0C/Ie/I0BaTe/IbHOCTH IeMCTBUM;

e TMPOBOAWT paboTy B YC/IOBMAX, 00eCeuMBaroIIdX I[OJyYeHHe I[1PaBUIbHBIX
pe3yJ/IbTaTOB U BBIBO/IOB;

e  COOJIOZIAETITPABU/IATEXHUKMOE30MaCHOCTH;

e B OTBeTe MPAaBWIbHO M AaKKypPaTHO BBIMOJHSET BCe 3alvCH, Tab/MIbl, PUCYHKH,
yepTexu, rpadrKu, BEIUMC/IEHNS;

e  TPaBUILHOBBINO/IHSIETAaHATH30IIHOOK.

1.2. OT™MeTKa «4» CTaBUTCSI, €C/IU BBITIOJTHEHbI TPeOOBaHUS K OTMETKe «5», HO [JOMyIeHbl 2—3
HeZioueTa, He Oosiee OJHOM OIIMOKY M OJHOTO HeloueTa.

1.3. OT™MeTKa «3» CTaBUTCS, eC/Ii 00yJarOIUHACS:

e  BBINOJHWI paboOTy He IOJIHOCTBIO, HO 00beM BBINOJIHEHHONM YacTh TaKOB, 4YTO
T103BOJISIET [0JIyYUTh NPABU/IbHbIE Pe3y/IbTaThbl U BBIBO/bI;
e B XO/le MPOBe/ieHUsI PaOOThI ObL/IA AOMYILEHbI OLIUOKH.

1.4. OT™eTKa «2» CTaBUTCSI, €CJTH 00YJarOL[UICS:

° BBITIOJTHUA/I HE TIOJIHOCTBI0O M 00BeM BBITIOJIHEHHOMH pa6OTbI He II0O3BOJIAeT CAejldTb
IIpaBU/IBHBIX BBIBO/IOB;
. pa6OTaHPOBOAHHHCBHEHP&BI/IJ’IBHO.

.2. OLleHKa YCTHBIX OTBETOB:
2.1. OT™MeTKa «5» CTaBUTCS, eCi 00yUaroImMncs:

e  TpPaBWIbHO MOHKWMaeET CYIIHOCTb BOMPOCA, /laeT TOUHOe Orpejie/ieHre U NCTO/IKOBaHWe
OCHOBHBIX ITOHSTUI;

e TMpaBWIbHO aHaJU3UpyeT YCJIOBUEe 3alaud, CTPOUT aJrOpUTM U 3alvChbiBaeT
MpOrpaMMmy;

e  CTPOUT OTBeT IO COOCTBEHHOMY I/IaHYy, COTIPOBO’KJAeT OTBET HOBBIMU MPHUMEPAMU,
yMeeT MPUMEHUThb 3HAaHUSI B HOBOU CUTYaLUH;

e  MOXET YCTaHOBHUTb CBSI3b MEX/y HM3yuaeMbIM U paHee M3yueHHbIM MaTepuasoM U3
Kypca MH(OPMAaTHKH, a TaK)Ke C MaTepUasioM, YCBOEHHBIM MPU U3yUeHUH APYruX MpeiMeTOB.

2.2. OT™MeTKa «4» CTaBUTCS, ec/id 00yJaroluics:



e Jam OTBeT IO OCHOBHbIM TpeOOBaHUSIM K OTBeTY Ha OTMeTKy «5», HO 0e3
WCTIO/Tb30BaHUsI COOCTBEHHOTO T/IaHa, HOBBIX TIPUMEpPOB, 0e3 TpUMeHeHHs 3HaHWM B HOBOM
cutyaiuu, 0e3 WCIIONBb30BaHUS CBs3ell C paHee W3y4YeHHbIM MaTepyuajioM U MaTepuasoM,
YCBOEHHBIM MPU U3yU€HUU APYruX MpeJMeTOB;

e JIOMYCTU OAHY OWMOKY uWau He Oojiee ABYX HEJOUETOB U MOKET WX HCIIPABUTH
CaMOCTOSITE/IbHO UJIU C TIOMOLLbIO YUHTeIS.

2.3. OTmeTKa «3» CTaBUTCS, €C/TH 00yUaroIuiics:

e  TPaBWIbLHO MOHUMAET CYL[HOCTb BOIPOCA, HO B OTBETE MMEIOTCS OT/Ie/IbHbIE MTPOOesIbI
B YCBOEHHMHU BOIMPOCOB Kypca WH(OpPMAaTHKU, He MPENSITCTBYIOLIME AalbHENUIIeMY YCBOEHUIO
TIPOrPaMMHOTO MaTepuaia;

e  yMeeT MpPUMEHSTh TOJyYeHHbIe 3HAHWS TIPU PEIeHWH TMPOCThIX 33[au M0 TOTOBOMY
aJITOPUTMY;

e  JIOMYCTWUJ He Oosiee ofjHOM rpy0o# OIMOKHY U JBYX HEJJOUETOB, He OoJiee OZHOM rpy0oit
W OIHOW Herpyboul owmbku, He Gosiee 2—3 HerpyObIX OIIMOOK, OFAHOM HerpyOoul OLIMOKH U
TpeX HeJIOUeTOB;

e JIOMYyCTWUI 4—5 HeJ0ueToB.

2.4. OTMeTKa «2» CTaBUTCS, €A 00yUaroIuncs:

e He OB/aJie/l OCHOBHBIMM 3HAaHUSMH U YMEHHWSIMA B COOTBETCTBUM C TPeOOBaHUSMU
MpOrpaMMBbl U IOTTyCTU/ Hosibliie OIMO0K U HeZloueToB, ueM HEOOXOUMO /ISt OTMETKH «3».



ITPOBEPAEMBIE HA EI'D 110 THOOPMATHKE TPEBOBAHHUA K

PE3YJIbTATAM OCBOEHUS OCHOBHOM OFPA30OBATEJILHOM
ITPOI'PAMMEI CPEJTHET'O OBIIIEI'O OBPA30OBAHUSA

Kopg
IIPOBEPSIEMOTO
TpeboBaHUs

ITpoBepsieMble TPeOOBaHMS K IPEJMETHBIM Pe3y/IbTaTaM OCBOEHHUS
OCHOBHO# 00pa30BaTe/IbHO PorpaMMbI CpefHero o01iero oopa3oBaHUs

1

3HAaTp (MOHHUMATB)

1.1

[ToHMMaHWe OCHOBHBIX TMPHUHLIUIIOB YCTPOHCTBA M (DYHKLIMOHUPOBAHUS
COBPEMEHHBIX CTal[MOHAPHBIX W MOOWIBHBIX KOMITbIOTEDOB; TeH/eHLWi
Pa3BUTUSI KOMIIBIOTEPHBIX TEXHOJIOTHM; BJlafieHHe HaBbIKaMU PabOThI C
OMepaljMOHHbIMM CUCTEMaMd W OCHOBHBIMU BHJaMH IPOTrPpaMMHOIO
obecrieueHust il pellieHHs] yuyeOHBIX 3a7a4 10  BBIOpAHHOMU

criel[Maau3alyu

1.2

1.3

1.4

1.5

1.6

1.7

Hanmuuue tipefcTaB/ieHWd O 0a30BbIX TMPUHLMIIAX OpraHU3alid U

(GyHKLMOHUPOBAHUSI KOMITbIOTEPHBIX CeTell

[ToHMMaHWe OCHOBHBIX TIPUHIMIIOB [JUCKPETH3al[il pa3/M4YHbIX BUOB
vH(popMaiuu

[TonrMaHue 0a30BBIX A/JTOPUTMOB 00pPaOOTKM UMC/IOBOM U TEKCTOBOU
vHbopMalMy  (3aITMCh YKCe/ B TIO3UI[MOHHOW CHUCTEME CUMC/IEHWS,
JIeTAMOCTbD 1IeJIbIX UKCEJT; HaXOXKeHWe BCeX TMPOCThIX UMCET B 3aJlaHHOM
[uara3oHe; 00paboTKa MHOTOPa3psAHBIX LelbIX UHCe;  aHaju3

CUMBOJIbHBIX CTPOK W JIPYTHX), a/ITOPUTMOB MTOUCKA U COPTHPOBKH

3HaHMe (YHKIMOHAbHBIE BO3MOXXHOCTH HMHCTPYMEHTA/TbHBIX CpPEeZCTB
cpe/bl pa3paboTKH

BrazieHue OCHOBHBIMH CBeJeHUSIMM O 0asax [laHHBIX, UX CTPYKTYPE,

Cpe/CTBax CO3/iaHus U pabOThI C HUMH

[ToHMMaHVe BO3MOKHOCTEM U OrPaHUUEHUH TEeXHOJIOTHHA UCKYCCTBEHHOIO
WHTe/ZIeKTa B pa3/iMyHbIX 00/acTsX; Hamuuue T[pe/CTaB/ieHu 00
WCI0/Ib30BaHMM  WH(OPMALMOHHBIX  TEXHOJOTMM B Pa3/IMUHbIX

ripoeccroHabHbIX chepax

1.8

BrnazeHue TeopeTUYECKMM amrapaTtoM, TO3BOJISIONIMM  OCYILECTBISTh
Tpe/iCTaB/ieHre 3aZIJAHHOTO HATYPa/bHOTO UWC/IA B Pa3/IMUHBIX CHUCTEMaXx
CUMC/IEHUS; BBITIOJHATL TIPeo0pa30BaHUSl  JIOTUUECKUX  BBIPA)KEHUH,
WCTIO/B3Ysl 3aKOHBI anreOpbl JIOTWKM; OTpeesisATh KpaTyaMlluil MmyTh BO
B3BellleHHOM rpaje ¥ KO/JIWYeCTBO IiyTeld MeXJy BepLIMHAMU

OPHEeHTHPOBAHHOT0 al|MK/IM4YecKoro rpada




Ywmers

2.1

2.2

YMeHUe WUCMOMb30BaTh KOMITBIOTEPHO-MaTeMaThUueckue MOAeNu [jis
aHanM3a 0O0BEKTOB U TPOLecCOB: (OPMYIMPOBaTh 1ieJib MOJeTUPOBaHMUS,
BBITIOJTHATh @HA/U3 pe3y/bTaToB, TOJIyUEHHBIX B X0/l MOZe/MPOBaHUSs;
OlLIeHMBaTh afleKBaTHOCTb MOJe/IU  MOJie/TUDyeMOMY OOBeKTy WU

TMpoLieccy; NMpeACTaB/sITh Pe3y/ibTaTbl MOJE/IMPOBAHKS B HAr/ISITHOM BUJE

YMeHve KaaccMULMpOBaTh OCHOBHbIe 33/jaud aHaiu3a [JaHHbIX
(mporHo3upoBaHue, K/accuukays, KJ/lacTepy3aLys, aHau3
OTKJ/IOHEHM); NOHMMaTh I0C/Ie/j0BaTe/lbHOCTh pellleHUs 3ajad aHaau3a
JAHHBIX: cOOp MePBUYHBIX [JAHHBIX, OYMCTKA U OL|eHKa KauecTBa JIaHHbIX,
BBIOOD ¥ (WIM) TIOCTpPOEHWe Moje/d, TipeoOpa3oBaHWe [JaHHBIX,

BHU3Yya/IM3allUsd JdHHBIX, UHTEPIIDETallud PE3Yy/IbTaTOB

2.3

24

YMeHue orpefeniiTb UHPOPMALMOHHBIA 00BbEM TEKCTOBBIX, rpapuueckux
Y 3BYKOBBIX JIJaHHBIX TIPU 33/laHHbIX NlapaMeTpax AUCKpeTU3aluu. Y MeHue
orpefieNiiTh  CPEJHIOKD  CKOPOCTh Tepefaud  [JJaHHbIX, OLIeHHWBATh
VM3MeHeHHWe BpeMeHU IiepelauM TIpU UH3MeHeHUM HWH(GOPMaLOHHOTO

06néMa AAdHHBIX YU XaDAKTE€PUCTUK KdHdJla CBA3U

YMmeHue CTPOUTHL KOA, O6eCHqu/IBaI-OH_U/II‘/JI HaMMEHBIIYI0O BO3MOXHYHO

CPe[IHIOI0 [I/TUHY COOOILeHUsI TIPH U3BECTHOM YaCTOTe CUMBOJIOB

2.5

YMeHHe WCII0/Ib30BaTh TIPY PEIIeHUH 3a/lau CBOWCTBA TO3UI[MOHHOMN
3aITUCH YMCeJI, aJrOPUTMbI MOCTPOEHUS 3alyCH UYUC/Ia B TO3UI[MOHHOMN
CUCTeMe CUMC/IeHUs] C 3a/JaHHBIM OCHOBAHHWEM U TIOCTPOEHHSI YMC/Ia T10
CTPOKe, COZiep>Kallled 3amuch 3TOTO UHWC/ia B TIO3WLIMOHHOM CHCTeMe
CUMC/IEHUS] C  3aJlaHHbIM  OCHOBAHWEM;  YMEHHWe  BBITIOJHSTh

apI/IQ)METI/IT—IECKI/Ie ornepanuy B MO3UIUOHHBIX CUCTeMdX CUUC/I€EHUS

2.6

2.7

YMeHHe CTpPOWTH JIOTUUECKOe BbIpaK€HWE B [W3bIOHKTUBHOU U
KOHBIOHKTUBHOM  HOpDMaslbHbIX (opMax 1O 3ajaHHON  Tabsmie
WUCTUHHOCTH; HWCCAeoBaTh 00/1aCTh  WCTUHHOCTHA  BBICKA3bIBAHUS,

coJep Kalllero rnnepemMeHHbIe; pelldTb HEC/IOXKHBIE JIOTUYeCKHEe YDABHEHUA

YMeHue pellaTb aArOpUTMUYECKHe 3a/laud, CBs3aHHble C aHaIu30M
rpadoB (3alauM TOCTPOEHUS] ONTUMAJIBLHOTO MyTU MeXy BepIlWHaMU
rpacda, ompeziesieHUs] KOIMUECTBA pa3/IMUYHbIX MyTeld MeX[y BepLIMHAMH

OpPHEHTHPOBaHHOTI'0 aLMK/IMUecKoro rpaga)

2.8

YMeHHe UCI0/1b30BaTh JiepeBbsi TIPU aHau3e U MOCTPOeHUH KOJI0B U JIJist
TpeJiCTaB/leHUss apU(pMeTHUYeCKUX BbIDA)KEHWM, IpU pelleHuH 3ajad
MOWCKA U COPTHMPOBKH; YMeHHEe CTPOMTH JepeBO HWIPhl MO 3aJJaHHOMY
aJITOPUTMY; pa3pabaTbiBaTb U OOOCHOBLIBATb BBIUIPBILIHYIO CTpaTeruio

UTPBI




2.9

2.10

YMeHWe aHa/M3UpOBATh AITOPUTMBI C  HCIIO/Ib30BaHUEM  Tab/HI]
TPaCCHUPOBKY; OMpefieNiATh 0e3 HMCIoIb30BaHUs KOMITBIOTepPA Pe3yJbTaThl
BBITIOJTHEHUST HECJIOXKHBIX MPOrpamM, BKJIIOUAKOIIUX LIMKIIbI, BETBIEHUS U

MoAriporpamMmel, Ipy 3ailaHHBIX UCXOAHBIX JdHHBIX

YMeHue orpefiefiiTb CIOXKHOCTb H3yd4aeMbIx B Kypce 0a30BbIX
aJrOPUTMOB (CYMMHMpOBaHUE 3/IeMEHTOB MacCHBa, COPTUPOBKA MacCHBa,
nepeOOpHbIE aNTOPUTMBI, [BOWUHBIA TIOUCK) W TIPUBOAUTL TIPUMEPHI

HECKOJIbKMX aJIFTOPUTMOB Pa3HOM CJIOXKHOCTH [I/Is1 PeLlieHUs] OJHOM 3a7auut

2.11

BnaseHve yHHBepCcalbHBIM SI3LIKOM IIPOrPaMMHDOBAHHUsI  BBICOKOTO
ypoBHs (ITackanb, Python, Java, C++, C#), mpeacraBieHUsIMA O 6a30BbIX
TUMAaX [JaHHBIX U CTPYKTYpax [aHHBIX; yMeHHe HCTI0b30BaTh OCHOBHBIE
yMpaB/stolie  KOHCTPYKLIUU; yMeHUe  OCYIeCTB/SITb  aHaIu3
MIpe//I0’KeHHOM TTPOrpaMMbI: OTIPe/Ie/IATh Pe3y/IbTaThl PabOTHI MPOrPaMMbI
MPU 3a/laHHBIX HCXOAHBIX [JaHHBIX; OIpEessiTh, MPH KAKMX HCXOIHBIX
JAHHBIX BO3MOJKHO TIOJy4YeHHEe YKa3aHHBIX pe3yJ/bTaTOB; BBISB/ISATh
JlaHHbIe, KOTOpble MOT'YT TPHBECTH K OLIMOKe B paboTe MpOrpaMMbi;

(bopmMynMpoBaTh NpeAJIoKeHUs 0 y/IyullleHHI0 IPOrPaMMHOI0 KoZia

2.12

YMeHWe peaiu30BbIBAaTH HA BBIODAHHOM [yii  W3YYeHHs  SI3bIKe
rporpaMMrpoBaHus Bbicokoro ypoBHs (Ilackanb, Python, Java, C++, C#)
THUIOBBIE aITOPUTMbI 00PabOTKM uKCesl, YMCIOBBIX MOCIe[0BaTeTbHOCTEH
M MacCHBOB: TIpe/iCTaB/ieHWe UWc/ia B BHAe Habopa MPOCTHIX
COMHOXXUTeJIeM; HaxOoXKJeHWe MaKCUMalbHOM (MUHUMAabHOM) LU(pbI
HaTypaJIbHOTO YMCJIa, 3allMCAHHOIO B CUCTeMe CUYUC/IEHUS] C OCHOBaHUEM,
He nmpeBbialOIM 10; BbuUKMCIeHHe O0OOOIIEHHBIX XapaKTePUCTUK
5/IeMeHTOB MacChBa WM 4YMC/IOBOM TI0C/Ie[0BaTelbHOCTH (CyMMBI,
MpOM3BeJIeHHs  CpeiHero0  apupMeTHyYecKOro, MHHUMAJBHOTO U
MaKCHMa/bHOTO 3/IEMEHTOB, KOJMUeCTBa 3/IEMEHTOB, Y/OBJETBOPSIOLIMX
3a/ldHHOMY  YCJ/IOBMIO); COPTMPOBKY 5/IEMEHTOB MacCCHBa; yMeHHe
WCTO/b30BaTh B TporpaMMmax [JaHHble pa3/MuHbIX THUIOB C YUETOM
OrpaHMYeHUI Ha [uarna30H UX BO3MOXXHBIX 3HaueHWM, MPUMEHSITb TpU
pellleHny 3a7lau CTPYKTYpPhl JaHHBIX (CIMCKH, C/I0BapH, CTeKH, Ouepei,
ZlepeBbsi); TPUMEHSITb CTaH/apTHbIE U COOCTBEHHBIE TIOATIPOTPAMMBI Ji/Is
00paboTKM UMC/IOBBIX JIaHHBIX M CUMBOJILHBIX CTPOK; MCII0/Ib30BaTh TPU
pa3paboTKe mporpamMm OHOJ/IMOTEKH MOATIPOTPaMM; YMeHHe KCII0/Ib30BaTh

CpeZCcTBa OT/IaJK{ POrpaMM B Cpejie IPOrpaMMKPOBaHUs

2.13

YMeHMe  WCTMO/b30BaTh  3ME€KTPOHHbIE  TabnWIpl  [Ji  aHa/IM3a,
npe/icTaB/ieHnss U 00pabOTKM /IaHHBIX (BK/IIOYast BbIOOpD OINTHUMAa/BLHOTO

perieHusi, 1Mof00p JIMHWW TpPeH/a, pelleHre 3aJau MPOrHO3WPOBAHU);




yMeHHe WCI0/b30BaTh TabauuHble (pensijuoHHBbIe) 0a3bl JAHHBIX U

CITpaBOYHbI€ CHCTEMBI

YMeHre oOpraHu30BbIBaTb JMYHOe HH(OPMAILMOHHOE TMPOCTPAHCTBO C
514 WCMO/b30BaHWEM  pa3/MuUHbIX  CPeACTB  LUM(POBBIX  TEXHOJIOTH;
MOHUMaHKe BO3MOXXHOCTEH LIU(PPOBLIX CEPBUCOB rOCYAapCTBEHHBIX YCIYT,

1M POBBIX 00pa3oBaTebHBIX CEPBHUCOB




ITIEPEYEHDb 3JIEMEHTOB COAJEPXXAHVS, ITIPOBEPAEMBIX HA EI'D I1O
NHOOPMATHUKE

Kopg

HpOBepHEMLIﬁ 3JIEMEHT COZeP>KdHMsI

1

Ludposasi rpaMOTHOCTb

1.1

1.2

OcHOBHbIe TeH/]eHL[UM Pa3BUTHS KOMITbIOTEPHBIX TEXHOJIOTHH.
[TapannenbHble BbIYMCIEHUSI. MHOTOMpOLeCCOPHbIE CUCTEMBI.

Pacripe/ieIéHHbIE BLIUMC/TUTE/TbHBIE CUCTEMBI M 00pab0TKa OOBIINX JAHHBIX

[TpyHLMIBI TOCTPOEHHS U armnapaTHble KOMIIOHEHTbl KOMITbIOTEPHBIX CeTel.
CeteBble 1ipoTOKO/Bl. Cerb HMHTepHer. Appecanuss B cetu FIHTepHer.
[Tporokosel creka TCP/IP. Cuctema goMmeHHbIX UMEH. Pa3pnenenue IP-cetu

Ha TIO/ICETH C TTIOMOII[bI0 MaCOK IToZiceTei

1.3

1.4

1.5

daiinosas cucrema. [Touck B aiinoBoii cucreme. [IpUHLIUIIBI pa3MellieHUs U
MMeHOBaHMs (aiijioB B J0MTOBpeMeHHOM TamsiTH. [11abioHbI [y onucaHust
rpymn ¢aiinos

CkopocTb mepefiaud JlaHHBIX. 3aBUCUMOCTb BpEMEHM Ilepefjaud  OT
MH(OPMAIIMOHHOTO 00bEMa JIAHHBIX U XapaKTePUCTHK KaHasa CBSI3U
[IMudppoBanne faHHbIX. CHMMeETpUYHble U HeCUMMeTpHUYHble MIH(PBHI.

udpsr npoctoit 3amenbl. udp Llesaps. [ludp BurkeHepa. Anroputm
mmgpoBanus RSA

1.6

2.1

Kogpl, mo3Bosistoiiye 06HapyKUBaTh M UCTIPAB/ISATh OIIMOKH, BO3HUKAIOLI[HE
rnpy Tiepejavye fgaHHbIX. PaccrosHue XsmmuHra. KopupoBaHue C

noBTopeHueM 6utoB. Kogpl XaMMuHTa
TeopeTuueckrie 0CHOBbI UHPOPMaTUKH

JBonuHoe KomupoBaHuWe. PaBHOMepHble W  HepaBHOMEDHble  KOJBI.
[ekogupoBaHue COOOIIEHWH, 3alMCAHHBIX C TIOMOI[BI0 HEPABHOMEPHBIX
KozoB. Ycinoue dano. [locTpoeHre OFHO3HAUHO AEKOAWPYEMBIX KOZOB C

TIOMOIIIBIO JiepeBa

2.2

2.3

TeopeTuueckre TOAXOJbl K OLleHKe KojuyecTBa MHGpopManuu. EaUHULIBI
M3MepeHUsi KomuuectBa HHGpopMalMu. A/QaBUTHBIA MOAXOJ K OLieHKe
KO/MyecTBa MH(OpMaLMu. 3aKOH aAJUTUBHOCTH UH(popmauuu. Popmyna

Xaptau. lnpopmanus u BepostTHocTb. Popmysna [lleHHOHa

Cucrembl cumcieHusi. Pa3BépHyTasi 3ammch IiefbIX W JPOOHBIX umCcen B
MO3ULMOHHOM cucTeMe curcieHus. CBOWMCTBa MO3ULIMOHHOW 3alyCy YuC/a:
KO/IMUeCTBO LM(p B 3anucy, MPU3HAK [eJMMOCTH YMC/Ia Ha OCHOBaHUe
CUCTeMbl CUMC/IeHUs. AJITOPUTM IlepeBojia Leforo 4uciaa U3 P-nuHOM
CUCTeMbl CUUC/IEHHUs B [IeCITUUHYIO. AJITOPUTM TepeBo/ia KOHeuHoW P-nyHoi

,E[p06I/I B AeCATHUYHYIO. A]IFODI/ITM rnepesoa 1Lejoro 4ymcjiaa M3 AECHTHHHOﬁ
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2.5

cucTeMbl curcieHus B P-nunyto. [TepeBof KoHeUHOW AecsiTHUHOM 1pobu B P-
WuHylo. [IBouuHas, BOCbMepHUYHass U LIeCTHajLaTepuyHas CUCTeMbl
CUMC/IeHUs, CBfI3b MeXJy HUMUA. ApudMmeThueckue orepalydyd B

MO3ULIMOHHBIX CUCTeMaX CYMCIeHUsT
TpouuHasi ypaBHOBellleHHasi CHUCTeMa CYMC/IeHUs. [IBOWUYHO-ZecsiTUYHas
CUCTeMa CUMC/IeHUS

KomupoBanue TtekctoB. KomupoBka ASCII. OpHobaliTHbIE KOJUPOBKH.
Crangapt UNICODE. KogupoBka UTF-8. Onpenenenvie nHboOpMal[iOHHOTO

00BEMa TEKCTOBBIX COOOIIIeHU

2.6

KomupoBanue  wm300paxeHuii. OlleHKa  WH(POPMAIMOHHOTO  00BbEMa
rpaduUecKrX JaHHBIX MPH 3alaHHBIX pa3pellieHuH U ryOruHe KOAWPOBaHUS
uBeta. LIBetoBble mogenu. KogupoBanue 3Byka. OnjeHKa MH(GOPMaL[MOHHOTO
00bEMa 3BYKOBBIX JIaHHBIX TIPU 3aZldHHBIX YacTOTe [AUCKPETU3alUd U

pa3psiiHOCTU KOAUPOBaHUS

2.7

Anrebpa sorvku. IloHSTHe BbICKa3bIBaHUS. BbICKa3bIBaTebHbIE (OPMBI
(npexnvikatel). KBaHTOpPBI CyI[eCTBOBaHUS U BCEOOII[HOCTH.

Jlornueckue orepauyy. TaOmHI[bI WUCTUHHOCTU. JIOrMUeCcKWe BbIPayKeHUSI.
Jlornueckne TOXZecTBa. Jlornueckve omnepalMy M Oomepauyyd  Haf,
MHO>XeCTBaMH.

3aKoHbI anreOphl JIOTMKW. OJKBUBAJeHTHbIE TPeoOpa30BaHUsl JIOTHUECKUX
BbIpaKeHUU. Jlornyeckue ypaBHeHHs U CUCTEMbl YDaBHEHUM.

Jlornueckune (yHKLMU. 3aBUCUMOCTb KOJIMYECTBA BO3MOXKHBIX JIOTHYECKUX
(yHKLIMM OT KOJIMYeCTBa apryMeHTOB.

KaHonunueckue opmbl IOTUUECKUX BbIpaXKEHUN

2.8

COBepH_IEHHbIe AU3BIOHKTHBHbBIE KOHBIOHKTHBHbBIE HODMAJ/IbHbIE q)OpMLI,

d/ITOPUTMBI UX IMOCTPOEHHUA T10 Ta6J'II/ILle HNCTUHHOCTHU

2.9

Jlornyeckrie 3/eMeHTbl B COCTaBe KomribtoTepa. Tpurrep. CymmaTtop.
MHoropa3psigHbii cymmarop. IToctpoeHue cxeM Ha JIOTUUECKUX 37eMeHTax
M0 33/laHHOMY JIOTUYECKOMY BbIPa’KeHUI0. 3alMCh JIOTUUECKOTO BbIpaXKeHUsI

I10 JIOTUUECKOH cxXeme

2.10

Mogenu u mopenvpoBanue. Llenn mopenupoBaHusi. AEKBaTHOCTb MOJeId
MojieiipyeMoMy 00BbeKTy wid mpoueccy. dopmManusauys TNPUKIaJHBIX
3a/1a4.

[lpencraBneHye pe3y/lbTaTOB MOJEMPOBAHUS B BUje, yA0OHOM [jis
BOCIIpUSITHSI uesioBeKOM. ['paduueckoe mpe/cTaB/ieHde [JaHHBIX (CXeMblI,

Tab/ULBI, TPadUKH).

2.11

HPEACTBBIIEHI/IQ LeJbIX 4Yucejsl B IIaMATH KOMIIBKOTEpd. OFpaHI/IquHOCTb
AWdIld30Ha 4YHCe/l TIpyU OIrpaHUYEHHUH KOJIMYeCTBa pa3psaoB. HEPEHOHHEHI/IE

pa3psAHON CeTKU. be33HakoBble W 3HAKOBBIE JIaHHBIE. 3HAKOBBIM OWT.




2.12

2.13

2.14

JIBOWUHBIN [JOMIOTHUTETLHBINA KO, OTpULIaTeTbHbIX UHCeJl.
[TobutoBble JiorMueckue oriepanuu. Jlornueckud, apudmeTHueckuii U
UK/Indeckui capury. IlludpoBaHue ¢ MOMOIBI0 TTOOMTOBOM Orepailyn

«rckmovaroiee NJIN»

[IpencraBneHre BellleCTBEHHBIX uvceq B TMaMSTH KOMIIbIOTepa. 3Hauvallast
yaCcTb W TOPSAOK uucaa. /JlMana3oH 3HAueHWW BelleCTBEHHBIX UMCel.
[TpobGsiemMbl XpaHeHHsI BeIIeCTBEHHBIX UMCEsI, CBs3aHHble C OTrPaHUYEHHEM
KOJIMUecTBa pa3psi/ioB. BrinonHeHye onepaljuii C Bell{eCTBeHHbIMUA YMC/IaMH,

HaKOIlJIeHHe OIIHNO0K MpHY BEIYKUC/IEHUAX

I'padbi. OcHoBHBIe TOHATUS. Buasl rpadoB. OmucaHue rpadoB C MOMOII[bIO
MaTpUl] CMEXHOCTU, BECOBBIX MaTpHLl, CIHMCKOB CMEXHOCTU. PeliieHue
aJIFOPUTMUYECKUX 3a/lay, CBSI3aHHBIX C aHamu3oM rpadoB (MOCTpoeHUe
ONTHMAaILHOTO TMYTH MeXJy BeplIMHamu rpada, orpejeneHUe KOIAYeCTBa
Pa3/IMUHBIX MyTell MeXAy BepLIMHAMH OPUEHTHPOBAHHOIO AalUK/IAYecKOro
rpaca)

HepeBbsi. BunapHoe nepepo. [lepeBbsi mowcka. Criocobsl 06xofa zepesa.
[IpencraBneHvie  apudMeTHUeCKMX  BbIpaKeHWM B BUje  JepeBa.
Vcnonb3oBaHue rpadoB U [1epeBbeB MPH OMMCAHUU OOBEKTOB M IPOI[ECCOB

OKpY’KaroIllero Mupa

2.15

2.16

3.1

3.2

3.3

[ucKpeTHble WIpPbl JBYX WIPOKOB C ToyiHOM uHbopManueii. [ToctpoeHue
JepeBa mepebopa BAapHAHTOB, OMKWCAaHWE CTpaTerdd WIPbl B TaOMMUYHOM

(i)OpMe. BBIHFPLIH_IHBIE W TIPOUT'DbIINIHBIE TTO3ULIUH. BI—;II/II"[)I—;ILHHLIE CTpaTermuu

CpenctBa  UCKYCCTBEHHOTO  HWHTe/ieKTa. WaeHTUQUKaLusi W TOMCK
1300pa’keHuH, pacrio3HaBaHHe JIVILL. Wcrnonb3oBaHue MeTO/IOB
HCKYCCTBEHHOTO HWHTe//IeKTa B oOyuarommx cucremax. Vcriosb3oBaHue
METOZIOB MCKYCCTBEHHOTO WHTeJ/UIeKTa B POOOTOTexHUKe. VIHTepHeT Bellek.

HeiipoHHble ceTn
ANTOpUTMBI U TIPOTrPaMMUPOBaHUE

@opManusanmsa  MOHATAA  anroputma.  MammHa — TeropuHra  Kak

YHUBeDCa/IbHasA MO/JeJ/Ib BBLIYMCIEHUI

OueHKa C/I0)KHOCTH BbIUKC/IeHU. Bpemst paboTel 1 00BEM HCTIONB3yeMoi
namsiTd, WX 3aBUCMMOCTb OT pa3Mepa MCXOJHbIX JaHHbIX. OljeHKa
aCUMITOTUYECKOW CI0XXHOCTH aJrOPUTMOB. AJITOPUTMBI MMOJTMHOMUATBHON
cnokHoCcTH. [lepebopHble anroput™mbl. [IpuMepsl pas3/MuUHBIX aATOPUTMOB

pelLleHyst OHOW 3a/lauk, KOTOPble UMEIOT Pa3/IMUHYI0 CI0KHOCTh

OrmpefiesieHrie BO3MOJKHBIX Pe3y/bTaTOB pabOThl MPOCTEMIINX aarOpUTMOB
yTipaB/ieHUsi UCTIOJTHUTE/ISIMU U BbIUMC/IUTEIbHBIX anroputMoB. OnpejeseHye
WCXOJIHBIX [JJaHHBIX, TIPU KOTOPBIX aArOPUTM MOXKeT JaTb TpebyeMmblii

pe3ysbTar




3.4

3.5

3.6

Anroput™mbl 00pabOTKM HaTypaIbHBIX UMCEs, 3alTMCAHHBIX B MMO3UI[MOHHBIX
cucTeMax CUMC/IeHUs: pa30uveHHe 3aluch uuc/ia Ha OTZAesbHble IUQpHI,
Haxo)XKJieHre CyMMbl W TpOW3BeZeHHs LU@p, HaXxoXAeHHe MaKCHMaabHOU
(MUHUMATEHOW) LU PBI.

[TpencraBneHue uncia B BHUe Habopa MPOCTBIX COMHOXXHTEIeH. AJITOPUTM
ObICTpOro BO3BefleHUs] B CTereHb. [IOMCK TPOCTBIX YHMCen B 3aJlaHHOM

JlvarasoHe C TTOMOLIbI0 alrOPUTMa «peLleTo JpaTocheHa»
MHoropa3psijHble 1je/ble Uncia, 3aja4d JJIMHHON apudMeTHUKH

SA3bik mporpammupoBanus (ITackans, Python, Java, C++, C#). Tumsl gaHHBIX:
L|e/IOUMC/IeHHbIe, BellleCTBeHHble, CHUMBOJIbHbIE, JIOTHUeCKHe. BeTBieHwus.
CnoxxHble ycioBus. LIMKbI ¢ ycioBreM. LIUK/IbI IO TIepeMeHHOIA.

OO0paboTKa JaHHBIX, XpaHAIIMXCS B ¢aitiax. TeKCToBble U IBOUYHbBIE (haliIbL.
daiinoBeie nepemeHHbIe ((aiinoBble ykaszarenu). UteHue u3 (aiina. 3anuck B
daiin.

Pa3bueHue 3aaur Ha oz3afaun. [loanporpaMmel (TIporiefyphl ¥ QYHKIHN).

Vcnonb3oBaHue cTaHAAPTHOM OMOIMOTEKH si3bIKa TIPOrPAMMHUPOBAHMUS

3.7

Pexkypcusi. PekypcuBHble nipoLieiypsl U ¢yHKUMU. Vcnonb3oBaHye cTeka AJist

OpraHr3ali peKYPCHBHBIX BbI3OBOB

3.8

3.9

YucneHdble MeTo/[bl. TOUHOE W TIPUOMMKEHHOE pellieHys 3azaud. YrcaeHHoe
pellieHre ypaBHEHUWI C TIOMOIIbIO TTo00pa rmapaMeTpa. Yuc/ieHHbIe MeTO/IbI
pellieHUs] ypaBHeHWM: MeToJ, repebopa, MeTO[| TOJIOBUHHOTO [leIeHUs.
[TpubamxEéHHOE BBIUKC/IEHKE [JIMH KPUBBIX. Bhurcienue rioijazeit puryp c
MOMOILIbI0  UYUC/IEHHbIX MeTOA0B (MeTOoJ, TpPSIMOYTOJbHUKOB, METO[,
Tpaneuuii). [Touck Makcumyma (MUHMMYMa) (YHKLUMH OAHON TepeMeHHOMN

METO/0M I10JIOBUHHOI'O AJe/IeHUd

O6paboTKa CHMBOJIBHBIX JIaHHBIX. BcTpoeHHble  (QYHKUMH  s3bIKa
MIPOrpaMMUPOBaHusl il  00pabOTKM CHMBOJIBHBIX CTPOK. AJITOPUTMBI
00paboTKM CMMBOJILHBIX CTPOK: TIOJCUYET KOJIMUECTBA MOSIB/IEHUH CUMBOJIA B
CTPOKe, pa3bueHHe CTPOKM Ha CJIoBa MO IMPOOebHBIM CHMBOJIAM, TOUCK
MOACTPOKU BHYTPM [JAHHOU CTPOKW, 3aMeéHa HaWJEeHHOW IOACTPOKU Ha
JOpyryto CTpoKy. [I'eHepanss Bcex CJI0OB B HEKOTOPOM asdaBure,
yJIOB/IETBOPSIIOIIMX 3aZlaHHBIM OrpaHuyeHusiM. [IpeoOpa3oBaHue uwMciIa B

CUMBOJIBHYIO CTPOKY ¥ 00paTHO

3.10

MaccuBel ¥ TMOC/IEAOBaTe/ILHOCTH uucCe/l. BpruncieHne 000OLEHHBIX
XapaKTepUCTUK 3/71eMEeHTOB MacCuBa WM UKCIOBOM T0C/ei0BaTeTbHOCTH
(cymMMBl, TIpOU3Be[leHUs], CpeJHero apu(meTuyeckKoro, MHUHHUMA/ILHOTO U
MaKCUMa/JbHOTO 3/IEMEHTOB, KOJIAUeCTBA 3J/IeMEHTOB, Y/ OBJIETBOPSIOIIUX
3a/laHHOMY YC/IOBUIO). JIMHEWHBIM MOWCK 3aJlaHHOrO 3HAueHWs B MacCHBe.

Anroput™mbl paboThl C 3/IeMEHTaMM MaCCHBa C OJHOKPATHBIM TTPOCMOTPOM




3.11

3.12

3.13

MaccuBa. COpTHpOBKa 0/JHOMEPHOT0 MaccuBa. [IpocTbie MeTOibl COPTUPOBKHU
(MeTo, my3bIpbKa, MeTOJ, BbIOOpa, COPTHPOBKAa BcTaBKamu). COpTHPOBKA
cnusiHueM. Brictpasi coptrpoBka MaccuBa (anroputm QuickSort). [IBOMUHBIM

IMMOXUCK B OTCOPTHPOBAHHOM MaCCHBe

[IByMepHble MacCuBBbI (MaTpuLbl). AJTOPUTMBI 00pabOTKH /IBYMepHBIX
MacCHBOB: 3all0/IHeHUe [BYMEPHOI0 YMC/IIOBOIO MacCuBa II0 3a/aHHbIM
rpaBusiaMm, MOKCK 3JIeMeHTa B JBYMepHOM MacCHUBe, BbIUMC/IEHWe MaKCMMyMa
(MMHMMYMa) ¥ CyMMBI 3JIEMEHTOB /IBYMEPHOI'0 MacCHBa, epecTaHOBKa CTPOK
Y CTOJIOIIOB IBYMEPHOI'O0 MacCHBa

CnoBapu  (accoliaTWBHbIE MacCCHBBI, OTOOpa)keHUs).  X3II-TabMLIbI.
[TocTpoenue anaBUTHO-YaCTOTHOTO CI0Baps AJisl 3aZJAHHOTO TeKCTa

Crekn. AHamM3 TMpaBUIBHOCTH CKOOOYHOTO BBIpa)KeHUs. BbIuncieHHe
apu(MeTHUECKOTO BhIpa)KeHHsl, 3alMCaHHOTO B MOCTPUKCHOU popme.

Ouepenu. Vicrionb3oBaHue odyepeau Z1Jisi BpeMEHHOTO0 XpaHeHus JJaHHbIX

3.14

3.15

Anroput™mbl Ha rpadax. IlocTpoeHrWe MHHMMAaIbHOTO OCTOBHOTO JepeBa
B3BEIIEHHOTO  CBSI3HOTO  HeopueHTHpoBaHHOro rpada. KoauuectBo
Pa3/IMUHBIX MyTell MeXXAy BepLIMHAMU OPUEHTHPOBAHHOIO AalMK/IAYecKOro
rpada. Anroputm elKcTpbl

LepeBbs. Peanusaiys gepeBa C IOMOLLBIO CChIIOYHBIX CTPYKTYP. [JBOUUHBIe
(6bunapHbie) nepeBbs. [locTpoeHue fepeBa AJisl 3a[JAHHOTO apU(PMETHUUECKOTO
BbIpa)KeHusi. PeKypcuBHble anropuTmbl 00xofa [JepeBa. Vcrosb3oBaHue

CTeKa U ouepe/iv AJisi 00xo/1a iepeBa

3.16

3.17

4.1

[JvHaMuueckoe TIpOrpaMMHpOBaHMe KakK MeTOJ, pelleHusi 3ajady C
COXpaHEeHHWeM TIPOMEXYTOUYHbIX pe3y/lbTaToB. 3ajjauM, pellaembie C
MOMOLIbI0 AUHAMUUECKOTO MPOTrPaMMUPOBaHUS: BbIUMCIEHWE PEeKypPCUBHBIX

(i)yHKI_[HfI, HOAC‘—IéT KOJ/IM4eCTBad BAPUAHTOB, 3d/jda4/ ONNTUMHU3allU

[MoHsiTie 06 0OBEKTHO-OPHEHTHPOBAHHOM TMPOTrPAMMHUPOBAHUM. OOBEKTHI U
kinaccel. CBolicTBa M MeTofbl 00beKTOB. OO6BeKTHO-OpHMEeHTHPOBaHHbIN
aHarm3. Pa3paboTka mporpaMm Ha OCHOBe O0OBEKTHO-OPHEHTHMPOBAHHOTO

nozxo/a. VIHKancysiusi, HacjaeoBaHue, MoauMophu3M
WudbopMaliioHHbIe TEXHOJIOTUN

Ananmu3 gaHHbiX. OCHOBHBIE 3a/lauM aHaiW3a JAHHBIX: TMPOTHO3HMPOBAHUE,
K/1accuguKalys, KjiacTepysalysi, aHalu3 OTK/IOHeHUH. [TocienoBaTenbHOCTb
pellleHUsl 3aflay aHa/iM3a JaHHbIX: COOp TepPBUUHBIX JAHHBIX, OUMCTKA U
OlleHKAa KauecTBa [aHHBIX, BBIOOD U (WIHM) TOCTPOEHHE MOZEsH,
npeobpa3oBaHre  [JaHHBIX, BHW3yalu3alyds [JaHHBIX, HMHTEpIIPeTalus
pe3ynbrartoB. [IporpaMmMHble cpeficTBa U MIHTepHeT-CepBUCH /iJisi 00paboTKH

U 11pe/iCTaB/IeHUs JdHHBIX. bosbime JAdHHBbIE. MamHHoe OGy‘—IEHI/Ie




4.2

AHanu3 [aHHBIX C TIOMOIIbIO 3JIEKTPOHHBIX Tabsul]. BbIunc/ieHre CyMMBI,
cpefHero apu(MeTHUeCKOro, HauOO/bIIero (HauMeHbIIero) 3HAUEHMUS
Jvara3oHa. Beruncsienne KoadduiieHTa KOppeasiivuy ABYX DPSIOB JAHHBIX.
[TocTpoeHue CTONMOYATHIX, TMHEMUATBIX U KPYrOBbIX Avarpamm. I[TocTpoeHue
rpadukoB  ¢dyHKiuiA. [lombop /MHMM — TpeHZAQ, pellleHWe  3ajJau
TIPOTHO3UPOBaHMs. PellleHue 3a/jau ONTUMH3AIMU C TOMOIIIbIO 37IEKTPOHHBIX

TabImI]

4.3

4.4

[Ouckpetusanysi TIpU MaTeMaTUUeCKOM MO/Ie/TMPOBAaHUM  HeIpepPbIBHBIX
npotieccoB. MojienvpoBaHye ABWKeHUs. MopenupoBaHre OHOJIOrMYecKUX
cucteM. MaTeMaTHueCcKie MOZeTd B SKOHOMHKe. Bblunc/ivTesnbHbIe
9KCIIePUMEHTBI ¢ MofiesisiMu. OOpaboTKa pe3y/ibTaToB 3KCIepuMeHTa. MeTop
HaMeHBbIINX KBaZpaToB. OIleHKa YMC/IOBBIX I1apaMeTPOB MO/eUPYyeMbIX
00beKTOB U TporieccoB. BoccTaHOB/eHHWe 3aBUCUMOCTEN T0 pe3y/bTaTaM

SKCIIepUMEHTA

BepostHocTHble  Mogend.  Metoael MonTe-Kapsio.  MimuTanmoHHOe

MOJe/IMpOBaHUE. CucteMbl MaCCOBOI'0O O6CJ'Iy)KI/IBaHI/I$[

4.5

4.6

Tabmunble (penslMOHHBIE) 0a3bl AaHHBIX. Tabmuila — TIpe[CTaBIeHUe
cBefleHuH 00 ofHOTUITHBIX 00BekTax. [Tose, 3amuch. Kimtou Tabimipbl. PaboTa
C TOTOBOM 0a30ii ZiaHHBIX. 3arno/HeHye 0a3bl JaHHbIX. [TOMCK, COPTUPOBKA U
GbunbTpalys JaHHBIX. 3ampockl Ha BLIOOPKY [IAHHBIX. 3arpochkl C
rapaMeTpamH. BeruncisieMbie 1MoJisi B 3a1pocax.

MHoroTab1uHble 06a3bl JaHHBIX. THUIBI CBSI3el MeXy TabauIiaMy. BHelHui
kmou. LlesmoctHOCTh 6a3sbl AaHHBIX. 3arMpockl K MHOTOTA0/MMUYHBIM 6a3am
JTAHHBIX

TekcToBblii Tiporieccop. CpefcTBa TOMCKA W aBTO3aMeHbl B TEKCTOBOM
nporieccope.  CTPYKTypUpOBaHHbIE  TEKCTOBble /IOKyMeHTbl. CHOCKH,
ornaBneHye. I[IpaBWaa  IMTHPOBAaHUS  WCTOUHUKOB U O(OPMJIEHMS

O6ubmorpadguueckrx CCbUIOK

YUEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI [1JI1 YHEHUKA

* Undopmaruka (B 2 yactsx); 10 kmacc. yriny6nenHoe obydenue IMonsikoB K.FO., Epemun
E.A. OO1iecTtBo C orpaHHYeHHON OTBeTCTBeHHOCThI0 «BMTHOM. JlabopaTopusi 3HaHUiI»;

AKUHOHepHOe

o0111ecTBO «3marensCcTBO «IIpocsewienvie»

* Nndopmarmka (B 2 uvactsx); 11 knacc. yriaybosenHoe obyuenue IlossikoB K.FO., Epemun
E.A. OO6iiectBo c orpaHWdeHHOW OTBeTCTBeHHOCTbIO «BMIHOM. Jlabopartopusi 3HaHUM»;
AxupoHepHoe 00111ecTBo «M3marenbcTBo «IIpocBeljeHre»



