PaGouast mporpamma o yue6nomy npeamety «Mapopmarukay (yriayOna€HHBIN YPOBEHB ).
IlosicHUTENBHAA 3aIIUCKA.

[Iporpamma no mHdpopmatuke (yriayOoJa€HHBIH ypOBEHB) Ha YPOBHE CpeaHEro odmiero odopa3oBaHUs
pa3paboTraHa Ha OCHOBE TpeOOBaHMI K pe3yJabTaTaM OCBOCHHUS OCHOBHOH 00pa3oBaTelbHOM
IIpOrpaMMbl CpeiHEro oouiero odpa3zoBaHUs, NpeAcTaBlIeHHbIX B (dDeaepalibHOM rocynapcTBEHHOM
00pa3oBaTeNbHOM CTaHAapTe cpenHero olmiero oOpa3oBaHMsA, a Takke (eaepaTbHONW MPOrpaMMBbI
BOCITMTAHHS.

IIporpamma mno wuHpOpMaTuke AaéT MpeACTaBIECHHE O UeNsAX, OoOmeld crparerud oOydeHwus,
BOCIIUTaHMUSL M DPAa3BUTUSA OOydaroUIMXcsl cpeacTBamMu ydeOHoro mnpenmera «MHdopmaruka» Ha
yIiIyOJE€HHOM YpOBHE, YCTaHaBIMBAeT 00s3aTelIbHOE MPEAMETHOE COJAEp)KaHUe, NpeaycMaTpUBaeT
€ro CTPYKTYPUPOBAHUE I10 pa3jesiaM M TeMaM Kypca, OIPEIeIseT paclpeleieHle ero no Kjiaccam
(romam u3ydeHus1), Ia€T MPUMEPHOE pacHpeesieHue y4eOHBIX 4acoOB IO TEMaTHMYECKUM paszfesiamMm
Kypca M peKOMeHAyeMyl (IpUMEpPHYI0) IIOCIEIOBATEIbHOCTh MX H3YYEHMs]I C Yy4ETOM
MEXIIPEIMETHbIX W BHYTPHUIIPEJIMETHBIX CBs3€l, JIOTMKM y4eOHOro Ipolecca, BO3PaCTHBIX
0COOEHHOCTEN 00yJaromuXcs.

[IporpamMa no uH(pOpMaTUKE OIpenessseT KOIUYECTBEHHbIE U KAuyeCTBEHHbBIE XapaKTEPUCTUKU
yueOHOro MaTepuaia Juisi KaKI0ro roja U3y4eHusl, B TOM YUCJe Ul COJEPKaTelbHOIO HalOJIHEHUS
pPa3HOro BUJa KOHTPOJIA (IIPOMEKYTOUHOM aTTecTaluy 00y4aromuxcs, BCepOCCUMCKUX MPOBEPOUHBIX
paboT, ToCcyaapCTBEHHOW MTOroBOM arTecranuu). [Iporpamma mo mHpOpPMATHUKE SBISIETCS OCHOBOM
JUIS COCTaBJICHMsI aBTOPCKHX Y4EOHBIX IPOrpaMM M y4yeOHHKOB, OYPOUYHOIO IJIAHMPOBAHUS Kypca
YUUTEJIEM.

VYuebnsiit npenmet «MHpopMaTuka» B cpeHeM o01ieM 0o0pa3oBaHUU OTPaXKaeT:

CYIIHOCTh MH(MOPMATHKH KaK HAayYHOW JMCHUIUTUHBI, M3YYaIOMIEH 3aKOHOMEPHOCTH MPOTEKAHHUS U
BO3MOXXHOCTH aBTOMAaTHU3aI[M1 HH(POPMALIMOHHBIX IPOLIECCOB B PA3JIMYHBIX CHCTEMAX;

OCHOBHBIE 00JIaCTH TpPUMEHEHHsS HH(POPMATUKH, TPEKIE BCEro HHPOPMALMOHHBIE TEXHOJOTHH,
yIpaBJIEHUE U COLUANBHYIO chepy;

MEXIUCIUTUTMHAPHBIA XapakTep HHPOPMATUKU ¥ HH(POPMAIIMOHHOH ESTETHHOCTH.

Kypc undopmaTuku /Ui ypoBHSI cpeHero oouiero oOpa3oBaHUs SIBIISETCS 3aBEPLIAIOIINMM 3TaroM
HENpPEephIBHOM MOATOTOBKM oOydaromuxcsi B o0nacth HMHQOPMATHUKM U HHPOPMAIMOHHO-
KOMMYHHUKAIIMOHHBIX TEXHOJOTWH, ONUpaeTcss Ha CcoJepXkaHHe Kypca HH(OPMATHKH YPOBHS
OCHOBHOTO 00mero o0pa3oBaHus M ONBIT MOCTOSHHOTO MPUMEHEHUs HHPOPMAIMOHHO-
KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH, aéT TEOPETUUECKOE OCMBICIIEHUE, HHTEPIIPETALIUI0 U 00001eHe
3TOTO ONBITA.

Pe3ynbraThl yriayOonéHHOro ypoBHS U3ydeHus: yueOHoro npenmera «MHpopmaTika» OpUeHTHPOBAHBI
Ha [IOJIyYeHHE KOMIIETEHTHOCTEH [UIsi mocieayronie mnpoecCHOHaIbHOM MAEATEeIbHOCTH KakK B
paMKax JJaHHOU MpeAMETHON 00JIaCTH, TaK U B CMEKHBIX ¢ Hell 0bnacTsax. OHM BKIIIOYAIOT B ce04:
OBJIaJICHUE KIIIOYEBBIMU TIOHATUSMU UM 3aKOHOMEpPHOCTSMM, Ha KOTOPBIX CTPOUTCSA JaHHAS
npeaMeTHas 00JacTh, paclo3HaBaHHWE COOTBETCTBYIOIIMX UM IPHU3HAKOB M B3aWMOCBS3EH,
CIIOCOOHOCTh JIEMOHCTPUPOBATH PA3JIMYHBIE MOJIXOJbl K H3YYEHMIO SIBICHUH, XapaKTEpHbIX IS
M3y4aeMoil mpeaMeTHOM 001acTu;

YMEHHE pellaTh THUIOBbIE TPAKTHUECKUE U TEOPETUYECKUE 3a/1a4M, XapaKTepHbIE JJIsl UCIIOJIb30BAHUS
METO/I0B 1 UHCTPYMEHTapusl JaHHOU IpeaAMETHON 001acTH;

HaJM4HMe TPEACTABICHUN O JAaHHOW MpPEeAMETHOW O00JacTH KaK IeJIOCTHOW TEOopuH (COBOKYITHOCTH
TEOPHii), OCHOBHBIX CBSI35IX CO CMEKHBIMU O0JIACTSIMU 3HAHUH.

B pamkax yrnyOn€HHOro ypoBHS H3ydeHHS WH(OPMATUKH OOECHeurBaeTcsl LieJeHanpaBiIeHHas
MOJArOTOBKA OO0YyYaloIMXcs K IMPOJODKEHHIO 00pa3oBaHUS B BBICHIMX YUEOHBIX 3aBEACHUSAX IO
CHEIHUAIbHOCTSIM, HEMOCPEJICTBEHHO CBSI3aHHBIM C IUGPOBBIMU TEXHOJIOTUSAMH, TaKUM Kak
nporpaMMHasi HWH)XXEHepus, HH(POpMaIMOHHAs O0e30MacHOCTh, WH(GOPMALMOHHBIE CHCTEMBl U
TEXHOJOTHMH, MOOWJIbHBIE CHUCTEMBI M CETH, OOJbIlIMe JaHHblE U MAIIMHHOE OOy4YeHHe,
NPOMBIIIJICHHBI WHTEpHET Bellleid, UCKYCCTBEHHBIH MHTEIIEKT, TEXHOJOTHH OECTPOBOJHOM CBS3H,
poOOTOTEXHHMKA, KBAHTOBbIE TEXHOJOIMH, CHUCTEMBl pACHpEIeN€HHOTO peecTpa, TEXHOJOTUU
BUPTYaJIbHOU U JOIIOJHEHHON pPEeabHOCTEMN.

OcHoBHas 1enb u3ydeHus ydeOHoro npeamera «MHpopmaThka» Ha yriiyOJ€HHOM YpOBHE CPEIHEro
o0miero oOpazoBaHHsi — oOecneueHue IalbHEHIIero pa3sBUTHS WHGOPMAIMOHHBIX KOMIIETECHIMN



o0yyJaromerocsi, €ro TOTOBHOCTH K JKM3HHM B YCJIOBHUSX Ppa3BUBAIOLIErocs HH()OPMAIMOHHOTO
o011ecTBa ¥ BO3pacTaolleil KOHKYpPEHLIMU Ha phIHKE TpyZda. B cBsi3u ¢ 3TUM M3ydyeHue HHPOPMATUKU
B 10-11 xiaccax DO/mKHO 00ECIEUNTh:

c(OPMHPOBAHHOCTh ~ MHUPOBO33PEHHUS, OCHOBAHHOTO Ha IOHMMAaHUM pOJIM  HH(OPMATHKH,
UH(POPMALIMOHHBIX 1 KOMMYHUKAIIMOHHBIX TEXHOJIOTUI B COBPEMEHHOM OOLLECTBE;
c(OPMHPOBAHHOCTH OCHOB JIOTHYECKOTO U aJITOPUTMHYECKOTO MBILIUICHUS;

c(OPMHPOBAHHOCT YMEHUHN pa3inyaTh (akThl U OLIEHKH, CPAaBHUBATh OLICHOYHBIE BBIBOJbI, BUJCTh
UX CBSI3b C KPUTEPUSMHU OLICHUBAHUS U CBA3b KPUTEPUEB C OINPENEIEHHONM CUCTEMOW LIEHHOCTEW,
IPOBEPATH HA JOCTOBEPHOCTh U 00001aTh HH(OPMALIHIO;

c(OpPMHPOBAHHOCTh IPEACTABICHUH O BIUAHUU UH()OPMAIIMOHHBIX TEXHOJOTMH Ha J)KMU3Hb Y€JI0BEKa B
oOuiecTBe, I[OHUMAHUE  COLMUAIBHOIO, HSKOHOMMYECKOTO, IOJUTHYECKOIO,  KYJbTYPHOIO,
IOPUJINYECKOT0, NPUPOJHOIO, 3PrOHOMUYECKOT0, MEAMLIMHCKOTO U (PU3HOJIOTUYECKOTO KOHTEKCTOB
UH(POPMALIMOHHBIX TEXHOJIOTUH;

IOPUHATHE TPABOBBIX M OITUYECKUX ACIEKTOB HH(POPMALMOHHBIX TEXHOJIOTUH, OCO3HaHME
OTBETCTBEHHOCTH JIIO/ICH, BOBJICUEHHBIX B CO3/IaHUE M HCIOJIb30BAHWE MH(POPMAITMOHHBIX CHUCTEM,
pacrpocTpaHeHue HHPpOpMaLuy;

CO3/J1aHHUE YCJIOBUH JUIsl PAa3BUTUS HABBIKOB Y4€OHOW, NMPOEKTHOM, HAyYHO-MCCIIEI0BATEIbCKOW U
TBOPYECKOH 1eATETbHOCTH, MOTUBALIMH O0YUYaIOIIUXCs K CaMOPa3BUTHIO.

B conepxannn yuebnoro npenmera «MHpopMaTHKa BBIICISIOTCS YETHIPE TEMATUIECKUX pa3zena.
Paznen «l{udpoBas rpaMOTHOCTB» MOCBSIIEH BONPOCAM YCTPOMCTBA KOMIIBIOTEPOB M APYTUX
DIIEMEHTOB IU(PPOBOTO OKPYKEHHUS, BKIIOYAas KOMIIBIOTEPHBIC CETH, HCIIOJIb30BAaHHUIO CPEJICTB
ONEpALIMOHHOM cucteMbl, pabore B ceTu VHTEepHET M HCHOJIb30BAHUIO HHTEPHET-CEPBUCOB,
UH(POPMALIMOHHON 0€30MaCHOCTH.

Paznen «Teoperndyeckue oOCHOBBI MH(MOpPMATHKH» BKIIOYaeT B ceOs MOHATHHMHBIM anmapar
UHPOPMATUKH, BOMPOCHI KOAMPOBAHUS WHPOPMAIUM, H3MEpPEHHS WH(POPMAIMOHHOTO 00bEMa
JTAHHBIX, OCHOBBI aJIreOphl JIOTMKH U KOMITBIOTEPHOTO MOJIEIUPOBAHUSI.

Pasnen «AnropuTMbl M IPOrpaMMUPOBAHME» HAINpPABIEH HA PpPa3BUTHE aJITOPUTMUYECKOTO
MBILIIEHHS, pa3padOTKy aITOPUTMOB M OLIEHKY UX CII0)KHOCTH, ()OPMHPOBAHNE HABBIKOB pealn3aluu
IPOrpaMM Ha SI3bIKaxX MPOrpaMMUPOBAHMSI BBICOKOTO YPOBHS.

Paznen «MHpopManMOHHBIE TEXHOJIOTMU» TOCBAIMIEH BONpOCaM IMPUMEHEHUs HH(OpPMAIlMOHHBIX
TEXHOJIOTHH, peau30BaHHbIX B MPUKIAIHBIX IPOrPAMMHBIX MPOIYKTaX U UHTEPHET-CEPBUCAX, B TOM
yiciae B 33Jayax aHajiu3a JaHHbBIX, WCIOJb30BAHUIO 0a3 JAHHBIX W D3JEKTPOHHBIX TaOIUI Ui
pelIeHus MPUKIaIHbIX 3ajay.

B mpusenéuHom nanee cojepkaHuu ydeOHoro mpeamera «MHpopmaTuka» KypCHBOM BBIJIENIECHBI
JIOTIOTHUTEJIbHBIE TEMBI, KOTOPbIE HE BXOAT B 00s513aTENbHYIO POrpaMMy OOyUYEHHs, HO MOTYT OBITh
IPEUIOKEHBI IS U3YyUEeHHUs OTJebHBIM MOTUBUPOBAHHBIM U CITIOCOOHBIM 0OYYaIOLIMMCS.
YrinyOnéHHbIH ypOBEHb M3yueHUsT MHPOPMATHKU PEKOMEHIYETCS AJI TEXHOJIOTHYECKOro Mmpoduis,
OPUEHTHPOBAHHOTO HAa HHXXEHEPHYI0 M HH(OPMALMOHHYIO chepbl AESITeIbHOCTH. YTIyOIEHHBIN
yYpOBEHb M3yueHUus: HHPOPMATHUKN 00ecreunBaeT: MOArOTOBKY O0y4YarouXcs, OpPUEHTUPOBAHHBIX Ha
CHEUHATbHOCTH B 00JaCTH MH(MOPMALIMOHHBIX TEXHOJIOTUI U MHXKEHEPHBIE CHEIMaTIbHOCTH, ydacTue
B MPOEKTHOW M HCCIIENOBATENbCKON JIE€ATENbHOCTH, CBA3aHHONM C COBPEMEHHBIMU HAINpaBICHHUSIMHU
oTpaciau HHPOPMALMOHHO-KOMMYHUKAITMOHHBIX TEXHOJIOTHH, MOATOTOBKY K YYaCTHIO B OJIMMITHA/IaX
u caade EquHOTo rocymapcTBeHHOTO SK3aMeHa 1Mo nH(opMaTHke.

[TocnenoBatenbHOCTh U3Y4EHHUS TEM B NpeE/eiax OJHOrO rofa oOydeHUs MOXKeT ObITh M3MEHEHa MO
YCMOTPEHHIO YUHUTENS IPU MOATOTOBKE padouell mporpaMMbl U TOYPOYHOTO MJIaHUPOBAHHUSL.

OO11ee YUCIIO YacoB, pEKOMEHJOBAHHBIX /IS U3yueHHs HHpopMaTuku - 272 yaca: B 10 kimacce — 136
yacoB (4 gaca B Hezienmo), B 11 kimacce — 136 gacoB (4 4aca B HEZIETIO).

Conepxanne o0yuenus B 10 kacce.
[Mudposasi rpaMOTHOCTb.

TpebGoBanusi TeXHUKH O€30MACHOCTM W THUTHEHBI MpU paboTe ¢ KOMIBIOTEpaMU W JAPYTUMHU
KOMIIOHEHTaMH IIU(GPOBOTO OKPYKEHHUS.



[Ipuntunbel  paboOThl KOMIBIOTEPOB U KOMIBIOTEPHBIX cHuCTeM. Apxutekrypa ¢oH Helimana.
lNapBapackas apxutekTypa. ABTOMaTHUECKOE BBIIIOJHEHUE ITPOrpaMMBbl IiporeccopoM. OnepaTuBHas,
IIOCTOSIHHAS U IOJITOBpeMEeHHast maMsATh. OOMEH JaHHBIMU C TOMOLIbIO MUH. KOHTposieps! BHEIIHUX
ycTpoucTB. [IpsAMoii 1OCTyI K maMATH.

OcCHOBHBIE TEHACHLUU DPA3BUTUSA KOMIBIOTEPHBIX TexHojorui. IlapamnenbHble BBIUUCICHHUS.
MHoronponeccopsbsle cuctembl. CynepkoMnbloTepbl. PacnipeieiéHHbIE BBIYMCIUTEIbHBIE CUCTEMBI U
00paboTka OONbIINX JaHHBIX. MoOWIbHBIE LU(POBBIE YCTPOHCTBA U UX POJb B KOMMYHUKALUSX.
Berpoennsie koMnbioTepbl. MUKPOKOHTpOIUIEphl. POOOTH3MpOBAaHHBIE TPOU3BO/ICTBA.

[IporpamMHOe oOecrieueHHe KOMIIBIOTEPOB W KOMIIBIOTEPHBIX CHCTEM. Buabl mnporpamMmHOro
obecnieyeHus U UX Ha3HadeHue. OCOOEHHOCTH MPOrpPaMMHOI0 0OecleYeHns MOOMIBHBIX YCTPOMCTB.
[Mapannensnoe mnporpammupoBanue. CHcTeMHOE mporpamMmHoe obecriedenue. OrnepalnuoHHbIe
cuctembl. YTuiuthl. JlpaiiBepsl ycTpoicTB. WHCTASIUMA W JEMHCTAUIALMUS POTPaMMHOTO
oOecrieyeHus.

@aiinoBble cucrteMsbl. [IpMHLIMIBI pa3MeIleHuss U UMEHOBaHUs (aillloB B TOJTOBPEMEHHON MaMSATH.
[TaG10HBI [T OMUCaHUS TPYI (PaiiIoB.

3akoHonarenbcTBO  Poccuiickoit  @enepauuu B 00JIACTM  MPOrPaMMHOIO  0OEClEeYEeHHUS.
JInueH3upoBaHe MPOrpaMMHOTO obecrieueHus 1 nu(poBbIX pecypcoB. [Iponpueraproe u cBoOoIHOE
nporpaMMHoe obecneueHne. Kommepueckoe M HEKOMMEPUECKOE HCIOJIb30BAHUE MPOTrPAMMHOIO
obecrieyennss u HQPPOBBIX pecypcoB. OTBETCTBEHHOCTh, YCTaHABIMBAacMas 3aKOHOAATEIHCTBOM
Poccuiickoit denepauuu 3a HENpaBOMEpPHOE HCIOJb30BaHUE MPOrPAMMHOI0 oOOecleyeHus u
U (POBBIX PECYPCOB.

[TpyHLIMIIBI TOCTPOEHUS U anapaTHbIE KOMIIOHEHTHI KOMIIBIOTEPHBIX ceTel. CeTeBble MPOTOKOJIBI.
Cetb UnTepuer. Anpecanust B cetu MaTepuert. [Iporokosnsl creka TCP/IP. Cucrema qOMEHHBIX UMEH.
Pasnenenne IP-cetm Ha mnoxcety ¢ momouipl0 Macok nozacereid. CereBoe agMHUHHCTPUPOBAHUE.
[TonyuyeHnue NaHHBIX O CETEBBIX HACTPOMKAX KOMIbIOTEpa. [IpoBepka Hamu4us CBS3U C Y3JIOM CETH.
Omnpenenenne Mapupyra JABHKEHUS IAKETOB.

Bunsr pesrensnoctn B cetu Mutepner. CepBuckl Muteprera. ['eoMHPOpPMALMOHHBIE CUCTEMBI.
['eonoKallMOHHBIE CEPBUCHI PEATBHOTO BPEMEHHU (HampuMep, JOKalUs MOOWIIBHBIX Tele(OHOB,
olpesiesieHue 3arpy’KeHHOCTH aBTOMAarucTpaiei), UHTEpHET-TOProBisi, OpOHUpPOBaHHE OWUJIETOB U
TOCTUHULL.

lNocynapctBeHHble 3eKTpoHHBIE cepBUCHl M yciayrd. ColuainbHble CETH — OpraHu3anus
KOJIJIEKTMBHOTO B3aMMOJIEHCTBHS M oOMeHa MaHHbIMH. CeTeBOM OSTHKeT: IMpaBHJia IOBEIEHUS B
kuOepnpoctpancTBe.  IIpobimema  moanmHHOCTM — mosydeHHOM — mHGpopmauuu.  OTKpBITHIE
o0Opa3oBaTeNbHbIE PECYPCHI.

TexHOreHHblE M SKOHOMHUYECKHE YIpO3bl, CBS3aHHBIE C HCIOJb30BaHUEM HH(POPMAIMIOHHO-
KOMMYHHUKAIIMOHHBIX TeXHOJOrui. OO6mme nmpobiaembl 3aluuThl MHGOpMALUU M UHGOPMALMOHHOM
6esomacHocti. CpezacTtBa 3amUThl HMHQOpPMAIMM B KOMIBIOTEPAX, KOMIIBIOTEPHBIX CETAX U
aBTOMATH3UPOBAHHBIX HMH(OPMAIMOHHBIX cuctemax. IIpaBoBoe obecneyeHne HHPOPMAITMOHHON
0e30MmacHOCTH. DIeKTPOHHas HU(POBas MOANUCH, CEPTU(ULUPOBAHHBIE CAUTHI U JOKYMEHTHI.
[IpenoTBpaiieHre HECAaHKIIMOHUPOBAHHOIO JOCTYNA K JIMYHOH KOH(UACHIMAIbHOW HH(pOpMaLuH,
XpaHAIIeics Ha ePCOHAIbHOM KOMITbIOTEpPE, MOOMIIBHBIX yCTpolcTBax. BpenoHocHoe mporpaMMHoe
oOecrieyeHre u crnocoObl 60pbObI C HUM. AHTUBHPYCHBIE POrpaMMbl. OpraHu3anys JUYHOTO apXUBa
uHpopmanuu. PezepBHoe konupoBanue. [laponpHas 3ammra apxusa.

HIudpoBanue manHpix. CuMMETpUUHBIE M HecuMMeTpuuHble mH@pel. udpel mpocToil 3aMeHsI.
Mudp Leszaps. ludp Buxenepa. Anroputm mudposanust RSA. Creranorpadusi.

TeopeTtnueckre 0OCHOBbI HHPOPMATHKHU.

Wndopmanus, nanusle ¥ 3HaHus. MHGOpMaIimoHHbIe POLIECCH B IPUPOJIE, TEXHUKE U OOIECTBE.
HenpepbiBHbIE U AUCKpETHBIE BEIMYUHBI M CUTHAJIBL. HeoOX0oAMMOCTh JUCKpeTH3aui HH(pOpMalny,
NpeIHa3HAYeHHOM U1 XpaHeHus, epeiaund 1 00paboTKu B LU(PPOBBIX CUCTEMAX.

JBonyHoe komupoBaHue. PaBHOMepHBIE M HEpaBHOMEpHBIE KOIBL. JleKOaupOBaHHE COOOIICHHH,
3allMCaHHBIX C IIOMOILBIO HEPABHOMEPHBIX KOoJ0B. YcinoBue Pano. IloctpoeHne oOgHO3HAYHO
JIEKOUPYEMBIX KOJIOB ¢ TTOMOIIbIO fepeBa. ['pad An.A. MapkoBa. EnuHuIbpl n3MepeHus KOJIHMIeCcTBa
uHpopManuu. AnpaBUTHBIA OIXO0/ K OLIEHKE KOJIMYEeCTBA MH(OPMAITIH.



Cucrtemsl cuucneHus. Pa3BépHyTas 3amuch LENbIX U JIPOOHBIX YHMCET B IO3UIHMOHHOW CHUCTEME
cuncnenusi. CBOWCTBA MO3UIIMOHHON 3aITUCH YUCIIA: KOJTMYECTBO IUQP B 3aMUCH, IPU3HAK JICITUMOCTH
YHCJIa HA OCHOBAHHUE CUCTEMBI CUMCIICHHSA. AJNTOPUTM MEPEBOAA LEJNOT0 YKcia U3 P-uuHONU cucTemsl
CUHCIICHUS B ICCATHUHYIO. ANTOPUTM TEepeBoia KOHEYHOU P-uuHoi qpo0du B AeCATHUHYIO. ANTOPUTM
nepeBoja LEJIOro 4ucila M3 AECATUYHOW CUCTEMbl cuucieHus B P-nunyro. IlepeBon KOHEUHOM
JNECATUYHOM Jnpodbu B P-uunyro. /[BomuHas, BocbMepHUYHass M LIECTHAALATEPUYHAs CUCTEMBbI
CUHCIJIEHUS, CBA3b MEXIY HUMHU. ApudMeTHuecKkue onepauuy B MO3UIMOHHBIX CUCTEMAX CUMCIICHUS.
TpounuHas ypaBHOBELIEHHAs CUCTEMA CUMCIIEHU. JIBOUYHO-IECATUYHAS CUCTEMA CUUCIICHUS.
Komupoanue tekctoB. KomupoBka ASCII. OpnoGaiitHeie koaupoBku. Cranmapt UNICODE.
Komuposka UTF-8. Onpenenenue nabhopmMaimoHHOro 00bEMa TEKCTOBBIX COOOIIEHUH.

KomupoBanue wuzobOpaxkenuii. OueHka WHPOPMALMOHHOTO OO0BbEMa TrpadUUecKUX MTaHHBIX MpU
3aJJaHHBIX pa3pellleHud W TiIyOMHe KojaupoBaHus LBera. L[BeroBble Moxenu. BekropHoe
koaupoBanue. @opmarsl rpadudeckux ainos. Tpéxmepnas rpaduka. OpaxranpHas rpaduka.
KonupoBanue 3Byka. Onenka nHGOPMaLMOHHOTO 00bEMA 3BYKOBBIX JAaHHBIX IIPU 33JaHHBIX 4acTOTE
JUCKPETU3ALMU U Pa3psiIHOCTH KOJUPOBAHUS.

Anrebpa noruxu. ITonstue Bbicka3bpiBaHus. BbickasbiBarenbHble (GopMbl (mpeaukarsl). KBaHTOPBI
CYILIECTBOBaHMS U BCEOOIIIHOCTH.

Jlornueckue onepanuu. Tabmauubl UCTUHHOCTH. Jlormueckue BblpaskeHHs. Jlormueckue TOXIecTBa.
Jloka3aTenbCcTBO JIOTHYECKUX TOXKIECTB C TOMOUIBIO TaOIHIl HCTHHHOCTHU. Jlorndeckue omepanuu u
oIepanuy HaJl MHOKECTBAMU.

3aKkoHbI anreOpbl JIOTUKU. DKBUBAJIECHTHBIE MpeoOpa3oBaHUs JIOTUYECKUX BblpaxkeHHl. Jlormueckue
YPaBHEHHUS U CUCTEMBI YPaBHEHUIA.

Jlornueckune (QyHKIMH. 3aBUCHMOCTH KOJIMYECTBA BO3MOXKHBIX JIOTUYECKUX (PYHKIUI OT KOJIMYECTBA
apryMeHToB. [losiHble CUCTEMBI JTOrMYECKUX (YHKIIHH.

Kanonunueckue ¢popmel jornyeckux BolpakeHnid. CoBepllIEeHHbIE JU3bIOHKTUBHBIE U KOHbIOHKTUBHBIE
HOpMaJibHbIE (POPMBI, AITOPUTMBI UX IIOCTPOEHUS 110 TaOJIUIE HCTUHHOCTH.

Jlornueckue 37eMeHTHl B cocTaBe KomribioTepa. Tpurrep. CymmaTop. MHOropa3psIHbIii CyMmmMaTop.
[TocTpoeHne cxeM Ha JIOTMYECKMX 3JIEMEHTax I0 3aJaHHOMY JIOTUYECKOMY BBIPRXKECHMIO. 3alucCh
JIOTHYECKOT0 BBIPAKEHUS 10 JIOTMUECKOH cxeMe. MUKPOCXeMbI M TEXHOJIOTHS MX IIPOU3BO/ICTBA.
[IpencraBineHne LENbIX 4YHMCEN B MaMATH KOMIbOTEpa. OrpaHMYEHHOCTh AMANa30HA YUCEN IIPH
OTpaHMYEHUU KOJHuYecTBa pa3psaoB. IlepenonHenue paspsaHoN ceTku. be33HakoBble W 3HAKOBBIE
JaHHbIe. 3HAKOBBIA OUT. /IBOMYHBIIN TOMONMHUTENBHBIN KOJI OTPULIATENbHBIX YHCEN.

[lobutoBbie normueckue onepauuu. Jlornueckuid, apudmMeTudecKuil M UMKIWYECKUH CIIBUTH.
Iudpoanue ¢ MOMOLIbIO TOOUTOBOM onepanuu «uckiaovaromee NJIN».

[IpencraBieHue BEUIECTBEHHBIX YHUCEN B MaMATH KOMIbIOTEpA. 3HAYallas 4acThb U MOPSAOK YHCIA.
Jlnana3zoH 3Ha4eHU# BellecTBEHHBIX 4yHcenl. [Ipo0ieMbl XpaHeHHs BEIECTBEHHBIX YMCENl, CBSA3aHHBIE
C OrpaHMYEHHEM KOJIMYECTBA pa3psAaoB. BrimonmHeHWe omepanuil ¢ BELIECTBEHHBIMU YHCIaMH,
HaKOIJICHWE OIMOOK MPH BBHIYUCIEHUSX.

ANTOpPUTMBI U TPOTPAMMUPOBAHHUE.

OnpeneneHre BO3MOXHBIX — PE3yJAbTaTOB  pabOThl  MPOCTEHIIMX  aNrOPUTMOB  YIIPaBJICHUS
WCIIOJIHUTENISIMA M BBIYHCIUTEIBHBIX aNropuTMOB. OIpenencHue UCXOAHBIX JaHHbBIX, IIPU KOTOPBIX
QJITOPUTM MOXET J1aTh TPeOyeMbIil pe3ynbTar.

Otanbl pelmeHus 3anad Ha KoMIbloTepe. MHCTpyMEHTalbHBIE CpPEACTBA: TPAHCIATOP, OTJIATUYHK,
npodunpoBuK. KoMnumnsius u uHTepnperanus nporpamm. BupryanbHble MalliHbL.
WnterpupoBanHas  cpega  pa3paboTku.  Metoapl  OTnaaku  mporpamm.  Vcmonb3oBaHue
TpaccupoBOYHBIX Tabmun. OtnanouyHslii BbIBoA. [lomiaroBoe BBIMONHEHHE MNpOrpaMMbl. TOYKH
octaHoBa. [IpocMOTp 3HaUEHUI IEPEMEHHBIX.

A3bik nporpammupoBanus (Python, Java, C++, C#). Tumnsl 1aHHBIX: [[€10YHCIEHHBIE, BEIECTBEHHbIE,
CUMBOJIbHBIE, Jlornueckue. BerBnenus. Cnoxnele ycnoBusa. Lukinel ¢ ycnoBuem. [luxnbsl 1o
nepeMeHHoil. B3aumo3ameHseMOCTh pa3uyHbIX BUAOB IUKIOB. MHBapuant nukia. CocraBieHHe
LIMKJIA C UCIIOJIb30BAHNEM 3apaHee ONPEEIEHHOTO MHBapUaHTa [IUKIIA.

JoxymenTupoBanue nporpamm. Mcnons3oBanne koMMeHTapueB. [10AroToBka onvcanus IporpaMmel
Y MHCTPYKIUH [ 10JIb30BATENS.



Anroput™mbl 00pabOTKM HaTypajbHBIX YHMCEN, 3alMCAHHBIX B IO3MLMOHHBIX CHCTEMaX CYMCIICHUS:
pa3OueHune 3amuch 4Yuciaa Ha OTHEeNbHBIE IM(PBI, HAXO0XKIEHHE CYMMBI M THpou3BeAeHus wuudp,
HaXO0X/ICHHE MaKCUMaTbHOW (MUHUMAJIBHON ) ITU(DPHI.

Haxoxxnenne Bcex MpOCTHIX YMCeN B 3aJaHHOM auanasone. [IperncraBieHue ymciaa B BUae Habopa
IPOCTBIX COMHOXKHUTENEH. AJITOPUTM OBICTPOrO BO3BE/IEHUS B CTEIEHb.

OO6paboTka maHHBIX, XpaHsAmmxcs B (¢aiax. TexctoBble u naBowuHble (ainbl. daiinoBeie
nepemeHHbIe ((aitoBbie yka3zarenu). Utenue u3 daiina. 3anuce B daii.

PazOuenne 3amaum Ha moxzamaun. lloamporpammsl (mpomenypsl U (GyHKIMH). Pexypcwus.
PexypcuBnble 00beKThI ((hpakTansl). PekypcuBHble mporeaypsl 1 GyHkiuu. Mcnonab30BaHHE cTeKa
JUIs OpraHU3alui PEKYPCUBHBIX BbI30BOB.

Hcnonp3oBanue craHAapTHON OMOIMOTEKH s3bIKa MporpaMmmupoBaHus. llogkimroueHue OMOIMOTEK
HOJIPOrpaMM CTOPOHHMX MPOU3BOAUTENEH. MOMyIbHBIN IPUHIMII HOCTPOSHUS IPOTPAMM.
Uucnennsie Metoabl. ToyHoe W mpuOMKEHHOE pemieHus 3a1add. UHMCICHHBIE METO/Abl PELICHHS
ypaBHEHMI: MeToJ| mepebopa, METoJl NOJOBHHHOro AeneHus. IIpubnuxEéHHOE BBIYMCIEHUE JIMH
KpUBBIX. Bpruucnenwe ruiomaned ¢GuUryp ¢ NOMOIIBIO  YHCIEHHBIX  METOJOB  (MeTox
IpSMOYTOJIbHUKOB, MeTo Tparneuuil). [Touck makcumyma (MUHUMYMa) GYHKIMK OJHOM IepeMeHHOMN
METO/IOM ITOJIOBUHHOTO JICTICHHUS.

O06paboTKka CUMBOJIbHBIX JaHHBIX. BcTpoeHHbIe (QYyHKIMHU S3bIKA IPOrpaMMHUPOBAHU A1 00paboTKH
CHUMBOJIBHBIX CTPOK. AJITOPHUTMBI 00paOOTKH CHMBOJIBHBIX CTPOK: MOJCYET KOJIMYECTBA TOSBICHHUN
CHUMBOJIa B CTPOKE, pa30MeHUEe CTPOKM Ha CJIOBa IO NPOOEIbHBIM CHUMBOJAM, MOUCK MOJCTPOKU
BHYTPHU JAHHOW CTPOKH, 3aME€Ha HaWJECHHOW IMOJCTPOKH Ha JPYTYIO CTPOKY. ['eHepanus Bcex CJIOB B
HEKOTOpOM an(aBuTe, yIOBJIETBOPSIOIMIMX 3a/JaHHBIM OrpaHuuyeHusM. lIpeoOpazoBaHue uucia B
CUMBOJIbHYIO CTPOKY U 00paTHO.

MaccuBbl ¥ HOCJHEIOBATENbHOCTH uuces. BpluucieHne 0OOOIIEHHBIX XapaKTEPUCTUK 3JIEMEHTOB
MacCHBa WJIM YHCIOBOH MOCIIENOBATEIBHOCTH (CYMMBI, TIPOU3BEACHUS, CPETHETO apH(PMETHIECKOTO,
MUHMMaJIbHOIO M MaKCHUMAaJbHOTO 3JIEMEHTOB, KOJIMYECTBA JJIEMEHTOB, YAOBJIETBOPSIOLINX
3a/laHHOMY YCJI0BHIO). JINHEMHBII MOMCK 3aJaHHOIO 3HAYEHUSI B MacCUBE.

CopTupoBka OJHOMEpPHOro MaccuBa. IIpocTele MeTOJbl COPTUPOBKM (METOJ MY3bIpbKa, METOA
BbIOOpA, cOpTHpOBKa BcTaBkaMu). COpTHpPOBKaA CIMSIHUEM. bricTpasi copTupoBKa MaccuBa (aaropuTM
QuickSort). JIBOMUHBINA TOUCK B OTCOPTUPOBAHHOM MacCHUBE.

JIBymMepHBIE MaccHBBI (MaTpHUIlbl). AJNTOPUTMBI OOpaOOTKM JABYMEPHBIX MAaCCHUBOB: 3aIlOJHEHHE
JIBYMEPHOT'O YMCIIOBOI'O MacCcHBa IO 3a/laHHBIM NpaBUIIaM, MOMCK 3JIEMEHTa B JBYMEPHOM MAacCHUBE,
BBIUMCJIEHHE MakcuMyma (MUHHUMYMa) U CyMMBbI 3JIEMEHTOB JBYMEPHOI'O MacCHBa, MEpPEeCTaHOBKa
CTPOK M CTOJIOLIOB IByMEPHOI'O MAaCCHUBA.

PazpaboTka mporpaMm Ui pemieHus TPOCTHIX 3aJad aHalIW3a JaHHBIX (OYMCTKA JaHHBIX,
KJaccu(puKalus, aHaJIu3 OTKJIIOHEHUH ).

HNHdpopManinoHHbIE TEXHOJIOTHH.

TexkctoBblii mponeccop. PemaktupoBanue u ¢opmatupoBanue. IlpoBepka opdorpadun u
rpammatuku. CpeacTBa MOMCKAa M aBTO3aMEHBI B TEKCTOBOM Ipolieccope. Vcronb3oBaHHe CTHIIEH.
CTpyKTypHpOBaHHBIE TEKCTOBbIE JOKyMEHTH.. CHOCKHM, oriaBieHue. KosurektuBHas pabora ¢
JOKyYMEeHTaMH. MHCTpYMEHTBI pPELEeH3UpOBaHMUA B TEKCTOBBIX Hporueccopax. OOrauHble CEPBHCHI.
HenoBast mepenucka. Pedepar. IlpaBuna 1uTHpOBaHUS  HMCTOYHUKOB H  OGOpPMIICHUS
oubmuorpaduueckux ccputok. Odopmienue cnucka auteparypbl. CTannaptel 6uOIMOrpaguuecKux
ONMUCaHUM. 3HAKOMCTBO C KOMIIBIOTEPHOM BEPCTKON TeKkcTa. TeXHHWYecKHe CpeAcTBa BBOJA TEKCTA.
Criennanu3upoBaHHbIE CPEJICTBA PETAKTUPOBAHHS MATEMAaTHUYECKUX TEKCTOB.

Anamm3 nasHbiX. OCHOBHBIE 3a/aud aHalM3a JaHHBIX: IPOTHO3WpPOBaHHUE, Kiaccu(uKaius,
KJIacTepu3alus, aHalu3 OTKIOHeHHH. [locinenoBaTenbHOCTh peIIeHus 3ajad aHalIn3a JIaHHBIX: cOop
NEPBUYHBIX JIAaHHBIX, OYMCTKA W OIIEHKAa KauecTBa NaHHBIX, BHIOOP W/MIM TIOCTPOCHHE MOJIEIH,
npeoOpa3oBaHUE JAHHBIX, BU3yaJH3allMs JAaHHBIX, HHTEpIpeTanus pe3ynbTaroB. IIporpammHbie
CpeACTBa W WHTEPHET-CEPBHUCHI JUII OOpAaOOTKM W TIPEACTaBJICHUS ITaHHBIX. BolbIe IaHHBIE.
MarmmHHoe o0ydeHue. MHTeIeKTyalbHbI aHaTN3 JaHHBIX.

AHainu3 JaHHBIX C TIOMOLIBIO  DBJEKTPOHHBIX Ta0uul. BbeluncieHue cyMMbl, CpeIHEro
apu(pMeTHIeCKOro, HauOOJIbIIEro (HAMMEHBIIET0) 3HaYCHUs AUana3oHa. Berancnenne ko3 duunenra



KOPPEISIUK IBYX PSAAOB JaHHBIX. [locTpoeHue cTON0YaThIX, JIMHEHUYATHIX U KPYTOBBIX JTHATPAMM.
[Toctpoenue rpadukos pynxmuii. [londop nuHuM TpeHaa, peneHre 3aaay NPOrHO3UPOBAHUSI.
UYuciieHHOE pelieHrne YpPaBHEHHMM C TOMOIIbI0 Toabopa mapamerpa. OnTuMm3anus Kak ITOUCK
HAWIy4Ilero pemieHust B 3aJaHHBIX ycioBusix. LlenmeBast ¢yHkums, orpanuuyeHus. JlokanpHble U
rII00ANbHBI  MUHMMYMBI 1IeieBOM  (yHKImMH. Pemenue 3amad ONTUMHU3AIMH C  TOMOIIBIO
DJIEKTPOHHBIX TAOJIHIL.

Conepxanne ooydenus B 11 kiacce.

Teopernuecknue 0CHOBBI MH(POPMATHKU.

Teopernueckue MOIXObI K OLIEHKE KoJuyecTBa MH(popMaruu. 3aKOH aJJUTUBHOCTH HWH(OpPMAIIHH.
®dopmyna Xaptau. Madopmanus u BepostHocTh. Dopmyna [lleHHoHa.

Anroputmsl cxatusi qanabiX. Anroput™m RLE. Anroputm Xaddmana. Anroputm LZW. Anroputmsr
CKaTUSl JIaHHBIX C MOTEpsMH. YMEHbIICHHE INIyOMHBI KoaupoBaHus IBeTa. OCHOBHBIE HJEU
anroputmoB cxkarust JPEG, MP3.

CkopocThb Iepeaud JaHHBIX. 3aBUCHUMOCTb BPEMEHHU Ieperaud OT HH(OPMAIMOHHOIO 00bEMa
JAHHBIX U XapaKTEpPUCTUK KaHaja cBs3U. [IpMurHbl BOSHUKHOBEHHUS OLIMOOK IIpU Mepeaaye JTaHHBIX.
Konpl, no3posstomue 0OHapykKMBaTh U UCHPABIATh OIIMOKH, BO3HUKAIOIIUE MIPU Nepeaaye TaHHbIX.
Paccrostnie Xsmmunra. Koguposanue ¢ nosropenuem 6utos. Koapl XsmmuHra.

Cuctembl. KomMnoHeHThl cucteMbl M uxX B3auMmojeiictBue. CucreMHblit 3¢ ¢dekt. YnpapieHue Kak
uHpOpPMaMOHHBINA Tporiecc. OOpaTHast CBA3b.

Mopenu u moaenupoBanue. Llenb MoznenupoBanus. AJ1leKBaTHOCTh MOJIENIM MOJCIIUPYEMOMY OOBEKTY
WIH IIpoLieccy, Uesu MoenupoBanus. @opmanuzanus NpUKIaIHbIX 3a1ad.

IlpencraBieHue pe3yabTaToOB MOAEIUPOBAHMA B BHIE, YIOOHOM MJisi BOCHPUSTHUS YEIOBEKOM.
I'paduueckoe npepcraBIeHUE TaHHBIX (CXEMBI, TAOIHUIIBI, TPAPUKH).

I'padsl. OcHoBHBle TOHATHA. Bunel rpagos. Onucanue rpadoB ¢ MOMOLIbIO MaTpPHUIl CMEXHOCTH,
BECOBBIX MAaTpHII, CIIUCKOB CMEXHOCTU. Pelenne anropuTMHUECKUX 3a]ad, CBSI3aHHBIX C aHAIU30M
rpa¢oB (ITOCTPOEHHE ONTHUMAJIBHOTO MYTH MEXAY BepLIMHAMU TIpada, onpeieseHHe KOIMYecTBa
Pa3IUYHBIX MyTEeH MEXy BEpIIMHAMH OPHEHTUPOBAHHOIO aIllUKINYECKOro rpada).

HepeBbs. bunapnoe nepeBo. J[lepeBbs moucka. Crocobbl obxona aepeBa. IlpencraBineHue
apu(MeTHYeCKuX BbIpaXEHU B BHJe JepeBa. JIMCKpeTHble HIPhl JIBYX HIPOKOB C IOJIHOM
uHpopmanueil. [loctpoenue aepea nepebopa BapuMaHTOB, OMMCAHUE CTPATETMM MIPbl B TaOIMYHON
¢dopMe. BeiurpoliiHbie 1 IPOUTPHIIIHBIE TO3UIIUU. BBIMTPHIIIHbIE CTPATETHH.

CpencTBa UCKYCCTBEHHOIO MHTEIIEKTa. CepBHUCH MAIIMHHOIO MEPEBOAA U PACIIO3HABAHUS YCTHOMU
peun. KoruutuBHble cepBuchl. WaeHTHUKAUS M TMOUCK H300pa)K€HW, paclio3HaBaHUE JIULL.
CamooObyuatomiuecs cucteMbl. MICKyccTBEHHBIN MHTEIUIEKT B KOMIIBIOTEPHBIX Urpax. Mcnons3oBaHue
METOJIOB HCKYCCTBEHHOIO HHTEJZIeKTa B oOyyaroummx cucremax. lcnonb3oBaHHE METOJOB
UCKYCCTBEHHOTO MHTEIJIeKTa B poOoTtoTexHuke. MHTepHer Bemed. IlepcrekTuBbl pa3BUTHSA
KOMIIBIOTEPHBIX UHTEIIEKTYyalIbHbIX cucTeM. HelipoHHble ceTu.

ANTOPUTMBI U IPOTPAMMUPOBAHHUE.

@opmanu3anys NOHATUS anroputMma. MammHa ThIOpHHra Kak yHUBEPCAJIbHAs MOJENb BBIYMCIICHUM.
Tesuc Yépua—Triopunra. Mammna Ilocta. Hopmanbubie anropudmsr MapkoBa. ANTOpUTMHUYECKU
Hepa3pelIMMble 3aaui. 3aa4a OCTaHOBa. HEBO3MOKHOCTh aBTOMaTHUECKOM OTIaIKH TPOTPAMM.
OneHka CI0XHOCTH BhIYUCIEHUN. Bpemst paboThl 1 00BEM HCMONB3yeMON MaMsITH, UX 3aBUCUMOCTH
OT pa3Mepa MCXOJIHBIX JaHHBIX. OLlEHKa aCUMITOTUYECKOW CII0)KHOCTH aJITOPUTMOB. AJTOPUTMBI
MOJIMHOMHMANIBHOW  clokHOCTU. [lepeGopHbie anmroputmbl. [lpuMepsl pa3iIUYHBIX —AJITOPUTMOB
peIlIeHus] OHOM 3a/1a4i, KOTOPHIE UMEIOT Pa3IN4HYIO CII0)KHOCTD.

[Touck mpoCTHIX YMCEN B 3aJaHHOM JHarna3oHe ¢ IOMOIIbIO aITOPUTMa «PeleTo JpaTocheHar.
MHoropa3psgHble LeJble YUCIa, 3a/1a4i JITUHHON apu(pMETHKH.

CrnoBapu (accolMaTUBHbIE MACCHUBBI, OTOOpaxkeHus). Xomi-radbmuubl. Iloctpoenue andaBuTHO-
YaCTOTHOI'O CJIOBAps JIs 3aJaHHOTO TEKCTa.

AHanmM3 TEKCTa Ha ECTECTBEHHOM S3bIKe. BblleneHne MocienoBaTeIbHOCTEH 10  IIa0JIoHY.
Peryinsipuble BeipaskeHUst. HaCTOTHBIN aHAIN3.



Crexn. AHamM3 NOpPaBUWIBHOCTH CKOOOYHOrO BbIpaXKEHHMA. BpruncieHue apupmMeTHyecKoro
BBIPa)KEHUSI, 3aIIMCAHHOTO B MOCT()UKCHOM hopme.

Ouepenu. Vcnonp3oBaHue odepenn Al BPEMEHHOIO XPAHEHUS IaHHBIX.

Cesi3Hble criucku. Peanusanus cTeka u oyepen ¢ OMOUIBIO CBSI3HBIX CITHCKOB.

Anroputmbel Ha rpadax. [locTrpoeHne MHHHUMaJIBHOTO OCTOBHOIO J€peBa B3BELICHHOI'O CBSI3HOIO
HEOpHEeHTUpOBaHHOTO Tpada. OOxon rpada B rayouny. OOxon rpada B mupuny. KommuectBo
pasIMYHBIX MyTeH MEXAy BEepUIMHAMU OPUEHTHPOBAHHOIO AaLMKIMYecKoro rpada. Anroputm
Jeiikctpol. Anroputm ®noiiga—Yopiania.

HepeBbs. Peanuzanus nepeBa ¢ MOMOIIBIO CCBUIOYHBIX CTPYKTYp. J[BoMuHble (OMHApHBIE) IEPEBbSL.
[TocTtpoenue nepeBa A 3aJaHHOIO ApU(PMETUYECKOTO BbIpaXKEHUs. PeKypCHBHbBIE aJITOPUTMBI
obxona nepesa. Mcnonbp3oBaHue cTeka 1 ouepenu st 00Xoa Jepesa.

JluHaMu4eckoe IporpaMMUpPOBAaHME KaK METOJ PEIICHUs 3aJad C COXPAaHEHHEM INPOMEXKYTOYHBIX
pe3yabTaToOB. 3a/laud, pelraeMble C MOMOIIbI0 TUHAMUYECKOTO MPOTPAMMHUPOBAHMS: BBIUMCIICHHUE
PEKYPCUBHBIX (YHKLHMH, TOACYET KOJINYECTBA BAPUAHTOB, 3a/1a41 ONTUMH3ALIHH.

[lonarue 06 0OBEKTHO-OPUEHTHPOBAHHOM HporpamMmupoBaHuu. OOBekTsl M Kiacchl. CBoiicTBa M
MeTobl  00beKTOB. OOBEKTHO-OPUEHTHUPOBaHHbIM aHanu3. Pa3paboTka mnporpamMm Ha OCHOBE
00BEKTHO-OPUEHTHPOBAHHOTO TTO1X0Aa. MHKarcysus, HacieaoBaHue, TOTUMOP(HU3M.

Cpenpl  ObicTpoil  pa3pabotku  mporpamm. IIpoekTupoBaHue uHTepdeiica MOIb30BATEIS.
Hcnonp3oBaHne TOTOBBIX YIIPABISIEMBIX 3JIEMEHTOB IS TOCTPOSHHS HHTEepdeiica.

O0630p sA3bIKOB NporpamMmmupoBanus. [loHsTHE 0 MapaaurmMax nporpaMMupoBaHus. M3ydeHne BToporo
SI3BIKA TIPOTPAMMHUPOBAHHSL.

NudopmanroHHbIe TEXHOJIOTHH

Dtanbl KOMIBIOTEPHO-MATEMaTHYECKOTO0 MOJICIIMPOBAHMSI: TTOCTAHOBKA 3a/la4yM, pa3paboTka MOJAENH,
TECTUPOBAHUE MOJIENIN, KOMITBIOTEPHBINA AKCIIEPUMEHT, aHAIN3 PE3YJIHTATOB MOJICITUPOBAHMSL.
Juckpernsanus npy MaTeMaTH4eCKOM MOJIEITMPOBAHUU HEMPEPBIBHBIX IpolieccoB. MoaenrpoBaHue
IBUOKCHHS. MoenupoBaHue OHOJOTHYECKHX CHCTEM. MareMaTHdecKue MOJCIH B DSKOHOMHKE.
BeluucnurenbHble  SKCOEPUMEHTHI € MoAedsiMU. KOMIBIOTEpHOE MOJAEIHMPOBAHUE  CUCTEM
YIIpaBJICHHUS.

OOpaboTka pe3ynpTaTOB OHKCIEPUMEHTa. MeToa HauMeHbIIUX KBaapaToB. OIEHKAa YHCIOBBIX
napamMeTpoB MOJICIUPYEMBIX OOBEKTOB M TMPOIECCOB. BocCCTaHOBIEHHE 3aBUCUMOCTEH 1O
pe3ynbTaTam 3KCIEPUMEHTA.

BepositHocTtHbie Momenu. Metonst Monte-Kapno. MmutanmonHoe mopaenupoBanue. CHCTEMBI
MacCOBOT0 00CTYKUBaHUSI.

Tabmuunble  (pensiiiuoHHBIE)  0a3bl  JaHHBIX.  Tabiuma — — TpeNCTaBlieHWe  CBEJCHUMN
00 omgHoTMHIHBEIX OOBekTax. Ilome, 3ammch. Kimou Tabmuiel. Pabora ¢ roroBoii 0a3oil JaHHBIX.
3anonHenue Oa3bl JaHHBIX. [loMck, copTHpoBka M (QUIBTpALUs JaHHBIX. 3alpochl Ha BHIOOPKY
JAHHBIX. 3aPOCHI C MapaMeTpaMu. Beraucisiemsie mojs B 3anpocax.

MHorortabiauunbie 06a3bl JaHHBIX. TUIBI CBsA3ed Mexay TaOnumamu. Baemmnwuii kimrod. [{enoctHoCTh
0a3bl JaHHBIX. 3aPOCHl K MHOTOTAOMWYHBIM 0a3aM JaHHbIX. OCHOBHBIE MPUHIIUIIBEI HOPMaTH3AIHH
0a3 manHbIX. S3pIk ympaBnenus nanHeiMA SQL. Co3manume mpocThIX 3ampocoB Ha si3bike SQL Ha
BBIOOPKY JAHHBIX U3 OJHON TaOIUIIBL.

Hepensimmonnsie 6a3pl JaHHBIX. DKCIIEPTHHIE CUCTEMBI.

Hureprer-npunoxenus. [lonsaTre o cepBepHON U KIIMEHTCKON YacTAX caiTa. TeXHOJOTHUS «KJIUEHT —
cepBepy», e€ nqocronHcTBa U HemocTaTku. OcHOBHI si3bika HTML u kackagubix Tabmun ctuteid (CSS).
Cuenapuu Ha si3bike JavaScript. @opmbl Ha BeO-CTpaHHUIIE.

Pa3mernienue Be6-caiiToB. Ycimyra xocTuHra. 3arpys3ka (aitioB Ha CaiT.

BBon wum300pakeHMii € HCMOJB30BAHUEM  PA3TUYHBIX [UGPOBBIX  YCTPOUCTB  (IU(POBBIX
doroanmapaToB M MHMKPOCKOIOB, BHIEOKAMEp, CKAHEPOB U JpYrux ycTpoilcTtB). ['paduueckuii
penaktop. Paspemenue. KanpupoBanue. Mcnpasnenune nepcrektuBbl. ['mctorpamma. Koppekius
ypOBHEM, Koppekus 1Beta. OOeciiBeunBaHNe IBETHRIX N300pakeHuil. PeTymis. PaboTa ¢ o6nactsamu.
OUIbTPBL.

Mpmuorocoitasie n3o0paxkenus. TexcroBeie ciou. Macka ciosi. Kananel. CoxpaHeHUE BBIICICHHON
oOmactu. [TonroToBka WILTIOCTpAIii 11 BeO-caiiTOB. AHUMUPOBAaHHBIE H300paKEHUSI.



Bexrtopnas rpaduka. [IpumutuBel. MI3MeHeHne mopsiaka 371eMeHTOB. BeipaBHUBaHME, pacnipeneiieHue.
I'pynnuposka. Kpussie. @opmaTsl BEKTOPHBIX PUCYHKOB. Vcnonp3oBaHue KOHTypoB. Bexropusanus
pacTpOBBIX U300PAKECHUA.

[IpuHIMIBI TOCTPOEHUS U PENAKTUPOBAHUS TPEXMEpHBIX Mozenel. CeTouHble Moaenu. Marepuansl.
MopenupoBanue HCTOYHUKOB ocBereHus. Kamepwl. ApautuBHBIC TexHoJoruu (3D-mpuHTEpH).
[IoHATHE O BUPTYaIbHON PEAILHOCTH U JAONOJIHEHHOW PEabHOCTH.

[Inanupyemble pe3yabTaThl OCBOCHHUS MPOrpaMMbl 1o uH(popMmaTuke (yriyOnE€HHBIM ypOBEHb) Ha
YPOBHE CpeIHEro o01ero oopa3oBaHmsl.

JIMYHOCTHBIE Pe3yJbTaThl OTPAXKAIOT TOTOBHOCTh M CLIOCOOHOCTh O0YYaOLIUXCSl PYKOBOACTBOBATHCS
cOpPMUPOBAHHON BHYTPCHHEW TO3MIMEH JIMYHOCTH, CHCTEMOH IIGHHOCTHBIX OpPHEHTAIIHH,
HO3UTHUBHBIX BHYTPEHHUX YOE€XJEHHH, COOTBETCTBYIOIUX TPAJULMOHHBIM IIEHHOCTSM POCCHICKOIr0O
oOuiecTBa, pacUIMPEHUE JKU3HEHHOI'O OIBbITa M OIbITa JESITEIBHOCTH B IIPOLIECCE pealn3aliu
cpeAcTBaMu y4eOHOIro IpeMeTa OCHOBHBIX HAlpaBJI€HUH BOCIIUTATENbHON 1€ATEILHOCTH.

B pesynbrare nzydenus uHQOpPMATHKH HA YPOBHE CpeJHEro o0IIero oopa3oBaHus y o0ydaromerocs
OyayT chopMupOBaHbI CIIEAYIOIINE JINYHOCTHBIE PE3YIIbTATHI:

1) rpa)x1aHCKOTrO BOCIIMTAHUS:

OCO3HaHME CBOUX KOHCTUTYLIMOHHBIX IpaB U OOS3aHHOCTEH, yBaKEHHE 3aKOHAa M IPABOIOPSIKA,
COOJIFOJICHHE  OCHOBOIOJIATAIOIIUX HOPM  WH(POPMAMOHHOTO TpaBa M HMHPOPMALMOHHOU
0€e30I1aCHOCTH;

TOTOBHOCTbH IMPOTHUBOCTOATH UACOJIOTUU IKCTPEMHU3MA, HAIIMOHAIN3MA, KCEHO(OOUH, TUCKPUMUHAIINN
[0 COLMANbHBIM, pPEIUTHO3HBIM, pACOBBIM, HAllMOHAJIbHBIM IpPHU3HAKAM B BUPTYaJbHOM
IIPOCTPAHCTBE;

2) NaTpUOTHYECKOTO BOCIUTAHHUS:

[ICHHOCTHOE OTHOIIIEHHE K MCTOPUYECKOMY HACIEeIWIo, TOCTHKEHUsIM Poccum B Hayke, HCKYCCTBE,
TEXHOJIOTUSIX, TOHUMaHUE 3HaUYeHHsI UH(POPMATUKU KaK HayKH B )KM3HU COBPEMEHHOI'O OOILECTBA;

3) lyXOBHO-HPaBCTBEHHOTO BOCITUTAHUSI:

c(OpPMHPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO TIOBEACHNUS;

CIOCOOHOCTh OIICHMBATh CHUTYallMI0 ¥ TPHUHAMATh OCO3HAHHBIE PEIICHHs, OPHEHTUPYICh Ha
MOpaJIbHO-HPAaBCTBEHHbIE HOPMBI U IIEGHHOCTH, B TOM 4HcIIe B ceTu VIHTepHeT;

4) 3CTEeTUYECKOr0 BOCITUTAHHUS:

JCTETUYECKOE OTHOIIEHUE K MUPY, BKJIFOYasi 3CTETUKY HAYyYHOTO U TEXHHUUYECKOTO TBOPUECTBA;
CIOCOOHOCTh BOCTIIPUHHMATH Pa3IMYHBIE BHUABI HCKYCCTBA, B TOM 4YHCIE OCHOBaHHOTO Ha
UCIIOJIb30BaHUM UH(OPMAIIMOHHBIX TEXHOJIOTHIA;

5) ¢pu3nvIecKOro BOCIUTAHUS:

c(OPMHPOBAHHOCTH 3/I0POBOTO M 0€30MacHOro 00pa3a )KM3HH, OTBETCTBEHHOIO OTHOIIEHHUS! K CBOEMY
310pOBbIO, B TOM YHCJIE 3a CYET coONIOAeHMs] TpeOOBaHMI O€30MacHOW 3KCIUlyaTallud CpEACTB
UH(POPMALIMOHHBIX 1 KOMMYHHUKAIIMOHHBIX TEXHOJIOTHIA;

6) TPyJI0BOTO BOCIMTAHUS:

TOTOBHOCTh K AaKTHBHOM JI€STENTbHOCTH TEXHOJOTMYECKOH U COIMAJbHOM HAampaBIEHHOCTH,
CIOCOOHOCTh HHUITUMPOBATH, TUNITAHUPOBATH M CAMOCTOSTEIHHO BBHITIOJIHSITH TAKYIO JACSTEIHHOCTD;
uHTepec K chepam npodeccHOHANbHOM  AEATENbHOCTH, CBA3aHHBIM C  MH(QOPMATHUKOM,
IPOTPaMMHUPOBaHNEM U MH(POPMAIMOHHBIMUA TEXHOJIOTHSIMH, OCHOBAHHBIMHU HA JOCTIDKEHHSX HAYKH
UHPOPMATUKU U HAYYHO-TEXHUYECKOTO IIporpecca, yMEHHe COBEpIaTh OCO3HAHHBIN BHIOOD OymyIien
npodeccu M peaTn30BbIBaTh COOCTBEHHBIE KU3HEHHBIC TIAHEI,

TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPA30BaHMIO HA MPOTSHKEHUN BCEH KHU3HM,

7) 9KOJIOTMYECKOTO BOCITUTAHUS:

0CO3HaHME TII00ATBHOTO XapaKTepa 3KOJOTMUYECKHX MpoOJieM M MyTed MX PEelIeHHUs, B TOM YHUCIE C
y4€TOM BO3MOXHOCTEN MHPOPMAITMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUH;

8) HeHHOCTH HayYHOTO MMO3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIONIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH,
JOCTI)KEHUSIM Hay4YHO-TEXHUYECKOTo IMporpecca U OOLIECTBEHHOW NMPaKTHKH, 3a CUET MOHUMAaHMSA
poay MH(POPMALIMOHHBIX PECYPCOB, MHPOPMALMOHHBIX MPOLECCOB U MH(OPMALIMOHHBIX TEXHOJIOTHH
B YCJIOBUAX HU(POBOM TpaHChopMaMKi MHOTHX cep )KU3HU COBPEMEHHOTO O0IIECTBa;



OCO3HAHHWE IICHHOCTH HAYYHOH JEeSATETBHOCTH, TOTOBHOCTh OCYIIECTBISITH TMPOCKTHYIO U
UCCIIEIOBATEIbCKYIO ESITeIbHOCTh MHANBUIYAIBHO U B TPYIIIE.

B mporecce AOCTHKEHHsI JTMYHOCTHBIX pPE3yJIbTAaTOB OCBOCHHUS MPOTPAMMBI 10 HH(OpMaTHKE Yy
oOyyJaronmxcs COBEPLIEHCTBYETCS AMOLHUOHAIbHBIN HWHTEIUIEKT, MpEeIoIararomni
c(OPMHPOBAHHOCTD:

CaMOpETyJIMPOBAHUS, BKIIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHHE NMPUHUMATh OTBETCTBEHHOCTH 3a CBOE
MOBEJICHHE, CIIOCOOHOCTh aJaNTUPOBAThCS K AMOIMOHAIBHBIM H3MEHCHHUSM U MPOSBISITH THOKOCTD,
OBITh OTKPBITHIM HOBOMY;;

BHYTPCHHEH MOTHBAIIMHW, BKIIIOYAIOIICH CTPEMJICHHE K JOCTHXKCHHIO IENU M YCIEXY, ONTHMH3M,
WHHUIIMATHBHOCTh, YMEHUE JICHCTBOBATh, UCXOJISI U3 CBOUX BO3MOYKHOCTEHA;

IMITATUH, BKIIOYAIOLIECH CIIOCOOHOCTh MIOHMMATh SMOLIMOHAIBHOE COCTOSIHUE JIPYTUX, YIUTHIBATH €T0O
IIPY OCYIIECTBICHHH KOMMYHHKAIMH, CIIOCOOHOCTh K COUYBCTBHIO U CONIEPEKUBAHUIO;

COIIMAJIbHBIX HABBIKOB, BKJIFOUYAIOIIUX CIIOCOOHOCTHh BBICTPAMBATh OTHOLICHUS C APYTUMH JIFOJBMH,
3a00TUTHCS, TIPOSIBIIATH HHTEPEC M pa3peniath KOH(PIUKTHL.

B pesynbrate nzydenuss tHGOpMaTHKU Ha YPOBHE CpeaHero oOmiero o0pa3oBaHus y 00ydaronierocs
Oyayr chopMUpOBaHBI METAlPEAMETHBIC PE3YNIbTaThl, OTPAKCHHBIC B YHHBEPCAIBHBIX YUCOHBIX
JICUCTBHSAX, & UMCHHO - TO3HABATEIIbHBIC YHHBEPCAIbHBIC yYCOHBIC NCHCTBUS, KOMMYHUKATHBHBIC
YHUBEPCAJIbHbBIC yUCOHBIC ICHCTBUS, PETYISTHBHBIC YHUBEPCAIbHbBIC YUeOHbIC ICHCTBUS, COBMECTHAS
JeSITebHOCTbD.

OgtajicHre YHUBEPCATbHBIMH [TO3HABATEIIBHBIMH JICHCTBUSIMHU:

1) 6a30BbIE JIOTHYECKUE ACHCTBUS:

CaMOCTOSTENILHO (HOPMYITUPOBATh U aKTYaJIM3UPOBATh MPOOJIEMY, pacCMATPUBATh €€ BCECTOPOHHE;
YCTaHABJIMBaTh CYIICCTBCHHBI TPU3HAK WM OCHOBAaHMS JUIi CPaBHCHHWs, KiIacCHPUKAMH U
0000111eHM;

OIIPEICTISTh ST JeITeIbHOCTH, 3a/1aBaTh MAPAMETPhl U KPUTEPUH UX JOCTHIKCHUS,

BBISIBIISITH 3AKOHOMEPHOCTH M IPOTHBOPEYHSI B PACCMATPUBACMBIX SIBJICHUSX;

pa3pabarbIBaTh IUIaH pPEHICHHS MPOOJIEMBbI € YYETOM aHaIM3a HMEIONIMXCS MAaTepUalbHBIX |
HEMaTEePHAIBHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JICATEIBHOCTh, OIICHMBATH COOTBETCTBHE PE3YJIbTATOB IIEJSM, OIICHHUBATH
PHCKH TIOCIIEICTBUI IS TEIBHOCTH;

KOOPJIMHUPOBATh U BBIMOJHATH pa0OTy B YCIOBHUSIX PEabHOTO, BUPTYAILHOTO U KOMOMHUPOBAHHOTO
B3aUMO/ICHCTBUS;

pa3BUBATh KPEATUBHOE MBINUICHHE TIPU PEIICHUH KU3HEHHBIX TIPOOJIEM.

2) Ga30BbIe UCCIIEOBATEIBCKHIE ACHCTBHUS:

BJIAJICTh HABBIKAMH y4eOHO-MCCIIEOBATEIBCKONW U MMPOEKTHOW JESATETLHOCTH, HABBIKAMU Pa3pelIeHuUs
npobaeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIIBHOMY TIOMCKY METOJOB PpEIIeHUs
NPAKTHYECKHX 33]1a4, IPUMCHEHHIO Pa3JIMYHBIX METOJI0B TIO3HAHHUS;

BIaZETh BUAAMH JICATEIBHOCTH TI0 TOJYYEHHIO HOBOTO 3HAHMS, €ro HHTEPIPETAIUH,
npeoOpa3oBaHUI0 U MPUMEHEHUIO B PA3IMUYHBIX YYEOHBIX CHUTYAIMSX, B TOM YHUCIC MPU CO3TaHUH
y4eOHBIX U COIMAIBHBIX IPOCKTOB;

(GopMUpPOBATh HAYYHBIN THIT MBIIIJICHHUS, BIAJICTh HAYYHOW TEPMHHOJIOTHEH, KITFOYSBBIMU MOHATHIMH
U METO/IaMH;

CTaBUTh U (HOPMYJIUPOBATH COOCTBEHHBIC 33Ja4ll B 0Opa30BaTEIbHON JEATEIBHOCTH U JKH3HEHHBIX
CUTYAIIHSX;

BBISBJISATh MPUYMHHO-CIICICTBCHHBIC CBSI3M M aKTyalM3MPOBATh 3a/ady, BBIJIBUIATh THIIOTE3y €€
pelleHHs, HAXOUTh apryMEHTBI Ui JIOKA3aTelIbCTBA CBOMX YTBEPXKJICHHM, 3a7aBaTh IMapameTpbl U
KPUTEPUH PEIICHUS;

AQHAJIM3MPOBATh TONYYSHHbIE B XOJAE PpEIICHHs 3aJaud pe3yNbTaTbl, KPUTHUECKH OLECHHMBATh WX
JIOCTOBEPHOCTD, IIPOTHO3MPOBATH N3MEHEHUE B HOBBIX YCIIOBHSIX;

JIaBaTh OIICHKY HOBBIM CHTYAaIlUsIM, OLICHUBATh MPUOOPETEHHBIH OIIBIT;

OCYIIECTBIISATh  IICJICHANPABICHHBI TOWCK TIEPEeHOca CPEICTB H  CIIOCOOOB  JCHWCTBUS B
npo¢eCCHOHATILHYIO Cpeay;

YMETh TIEPEHOCUTh 3HAHUS B MIO3HABATEIHHYIO U MPAKTHYECKYIO 00IaCTH )KU3HEICSTEIbHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIacTeil;



BBIIBUTaTh HOBBIE €U, MpeAjiaraTb OpUTHHAJIbHBIE MOAXOAbl U PEIICHUS, CTaBUTh MPOOJIEMBI U
3a/1a4M, JOMYCKAIOIUE AIbTEPHATUBHBIE PEILLICHMUS.

3) pabota c uHpoOpMaIHEi:

BJIAJCTh HAaBBIKAMHU MOJy4YeHHS HH(OpPMAIMM M3 HCTOYHHUKOB pa3HBIX THIIOB, CAMOCTOSITEIHHO
OCYIIECTBIISITh TIOUCK, aHAIN3, CUCTEMATH3alUI0 U MHTEPIPETaLni0 HH(OPMALUK PAa3IUYHBIX BUIOB
U GOpM IpeaCTaBICHHUS;

co3laBaTh TEKCTbl B pa3iMYHbIX (opmarax ¢ ydy€ToM Ha3HaueHuss HH(oOpManUM M IIeeBOi
ayJIUTOPUH, BBIOUPAst ONTUMAIBHYIO (POPMY MPEICTABICHUS U BU3YalIN3allUH;

OLICHUBATh JOCTOBEPHOCTb, JIESTHTUMHOCTh MH(pOpMaIuu, €€ COOTBETCTBUE MPABOBBIM U MOPAJILHO-
3TUYECKUM HOpMaM;

UCTIOJIb30BaTh CPEACTBa HMH(OPMAIMOHHBIX M KOMMYHHKALIMOHHBIX TEXHOJIOTHH B pEIICHUH
KOTHUTHUBHBIX, KOMMYHUKAaTUBHBIX U OpPraHU3allMOHHBIX 3a7ad C COOJOJeHUEM TpeOOBaHUIA
SPrOHOMHUKH, TEXHUKH 0E30MaCHOCTH, TUTUEHBI, peCypcocOepexeH s, PAaBOBBIX U STHUECKUX HOPM,
HOpM UH(GOPMAITMOHHOM 0€30MaCHOCTH;

BJIAJCTh HAaBBIKAMU pPACIO3HABAaHHWS M 3alIUThl MHPOpMAaNWu, WHPOPMALMOHHON OE30MacHOCTH
JUYHOCTH.

OBnazneHne yHUBEpPCAIbHBIMU KOMMYHUKATUBHBIMU JI€HCTBUSMU:

1) obmeHue:

OCYIIECTBIISITh KOMMYHHKAIIUU BO BCEX cdepax KU3HH,

pacro3HaBaTh HeBepOallbHbIE CpEACTBA OOIICHMs, MMOHUMAaTh 3HAYCHHE COIMAIBHBIX 3HAKOB,
pacro3HaBaTh MPEIIOCHUTKA KOH(DIMKTHBIX CUTYAIM U CMATYATh KOH(MIIMKTHI;

BJIQJIETh PA3NUYHBIMU CIOcO0aMU OOIIEHUS U B3aUMOJICHCTBUS, apryMEHTHUPOBAHHO BECTH JIHAJIOT,
YMETh CMST4aTh KOH(PIUKTHBIC CUTYallNH;

Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOKO TOUKY 3PEHHUS C UCIIOIb30BAHUEM SI3bIKOBBIX CPE/CTB.

2) coBMeCTHas JeSTEIIbHOCTD:

MOHMMATh U UCTOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U MHANBUAYAIbHON pabOTHI,

BBIOMPATh TEMATUKY M METO/BI COBMECTHBIX JIEHCTBHIA ¢ YIETOM OOLIMX MHTEPECOB M BO3MOKHOCTEH
Ka)KJ0r0 WIEHA KOJJIEKTUBA;

IPUHUMATH 1I€JTM COBMECTHOM JESTENIbHOCTH, OPraHU30BbIBaTh U KOOPJIMHUPOBATH JIEHCTBUS 0 UX
JOCTHKEHHUIO: COCTABJIATH IUIAH JEWCTBUM, PacHpelesATh POJIM C y4ETOM MHEHHUI YYacTHHKOB,
00CyXJ1aTh pe3ylbTaThl COBMECTHON pabOThI;

OLIEHMBATh KAayeCTBO CBOET0 BKJIAJAa M KaXKJOI0 y4YacTHHKAa KOMaHIbl B OOLIMM pe3yibTar Mo
pa3paboTaHHBIM KPUTEPUSIM;

IpeJyiaraTb HOBbIE MPOEKTHI, OLIEHUBATh UJEU C IO3ULUN HOBU3HBI, OPUTMHAIIBHOCTH, NIPAKTUYECKON
3HAYUMOCTH;

OCYILIECTBIIATh TIO3UTHBHOE CTPATETMYECKOE IIOBEACHHWE B Pa3JIMYHBIX CHUTYaLMsX, MPOSBISTH
TBOPYECTBO U BOOOpakeHHE, OBITh MHUIIMATUBHBIM.

OBnaneHne yHUBEPCAIBHBIMU PETYISTUBHBIMU JCHCTBUAMMU:

1) camoopranu3zanusi:

CaMOCTOSITENIFHO OCYIIECTBIIATh MO3HABATENbHYIO JESTEIbHOCTb, BBIABIATH HMPOOJIEMbI, CTaBUTh U
dbopMynupoBaTh COOCTBEHHBIE 3a/1a4K B 00pa30BaTEIbHOMN AESITEIbHOCTH U )KU3HEHHBIX CUTYaIUsX;
CaMOCTOSITENIFHO COCTaBJATh IUIAH pEUIeHHs NpoOjaeMbl ¢ Y4€TOM HMEIOIUXCS PECypCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIOYTEHUI;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;

paciupsATh paMKH y4eOHOTO MpeAMETa Ha OCHOBE JINYHBIX MPEATIOYTCHUI;

JieNaTh OCO3HAaHHBIN BBIOODP, apryMEHTHPOBATH €0, OpaTh OTBETCTBEHHOCTH 32 PEILICHUE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

CHOCOOCTBOBaTh (POPMUPOBAHUIO U MPOSIBICHUIO LIMPOKOW 3PYAMIMU B Pa3sHBIX OOJACTAX 3HAHHM,
MTOCTOSTHHO TTOBBIIIATH CBOW 00pa30BaTENbHBIN U KYJIbTYPHBIH YPOBEHbD.

2) CaMOKOHTPOJIb:

JIaBaTh OLIEHKY HOBBIM CHUTYalUsIM, BHOCUTh KOPPEKTUBBI B JEATEIbHOCTb, OLIEHUBATH COOTBETCTBUE
pE3yJIbTaTOB LIETAM;



BJIa/IeTh HABbIKAMHU II03HABATEIbHOM pedUIeKCMH KaK OCO3HaHUS COBEpIIAEMbIX JEHCTBUN H
MBICJIUTENBHBIX MPOLIECCOB, UX PE3yIbTATOB U OCHOBAHWH, MCIOJIH30BATH NMPUEMBI pedreKCUuu yis
OLICHKH CHUTYaIllH, BHIOOpA BEPHOTO PEIICHHUS;

YMETb OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATD PEIICHUS 10 UX CHUKEHUIO;

IIPUHUMATh MOTUBBI U apryMEHTBI APYTUX IIPY aHAIU3€ PE3YJIbTATOB JIEATEIbHOCTH.

3) npunsTHA ce0s U IPYTUX:

MPUHUMATH ceOsl, MOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,

IPUHUMATh MOTHUBBI U apIYMEHTBI IPYTUX IIPU aHAINU3E PE3YJIbTAaTOB AEATEIbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OIIUOKU;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MU C TIO3UIMH JPYTOTr0 YeJIOBEKa.

[IpenMeTHbIE pe3yabTaThl:

10 kiace

BJIAJICHUE TPEICTABICHUSIMH O POJIM MH(POPMALMU U CBA3aHHBIX C HEH MPOIECCOB B IMPHPOJIE,
TEXHUKE M OOIIecTBe, MOHATUAMU <«WHGMOpPMALUsI», «UHPOPMAIMOHHBIN IPOILECC», «CUCTEMay,
«KOMIIOHEHTBl ~CHUCTEMBI», «CHCTEMHBIH dpdexT», «MH(POPMAIMOHHAS CHUCTEMa», «CHCTEMa
yIpaBiIeHUS», BIaJEHUE METOJaMu MOoucKka MHpopManuu B ceTH VHTepHET, yMEHUE KPUTHUYECKU
OLICHUBATh MH(OPMALMIO, IMOJYyYCHHYI0 W3 CeTh VIHTepHeT, yMeHHe XapaKTeph30BaTh OOJIbIINE
JIaHHbIE, TPUBOJAUTH MPUMEPHl UCTOUHUKOB WX IOJYYEHHUS U HANpPABICHUS UCIOJIb30BaHUS, YMEHUE
KJaccu(UIMPOBaTh OCHOBHBIC 3a/la4d aHaIHM3a JaHHBIX (MPOTHO3MPOBAHHWE, KIACCH(HUKAINS,
KJIaCTepU3allis, aHAIU3 OTKIOHEHUM), MOHUMATh IMOCJIEI0BAaTeIbHOCTh PEIICHUs 3a/ad aHalu3a
JAHHBIX: cOOp MEPBUYHBIX JTAHHBIX, OYMCTKA M OIICHKA Ka4eCTBAa JAHHBIX, BBIOOP W/WJIHM MOCTPOCHHE
MOJIeJH, Ipeo0pa3oBaHNe JaHHbBIX, BU3YyalIH3alus JaHHbIX, HHTEpPIPETalus pe3yabTaToB;

NOHWMaHHUE OCHOBHBIX MPUHIIMIIOB YCTPOWCTBA U (PYHKIMOHUPOBAHUS COBPEMEHHBIX CTAllMOHAPHBIX
U MOOWIBHBIX KOMIIBIOTEPOB, TEHICHIIMI pa3BUTUS KOMIBIOTEPHBIX TEXHOJOTUM, BIAJCHHE
HaBbIKaMU Pa0OTHI C ONEPALMOHHBIMU CUCTEMAMK, OCHOBHBIMU BHJIaMU ITPOIPAMMHOI0 00€CIIEUEeHHUS
JUISL pelIeHUsl y4eOHbBIX 3a/1a4 10 BEIOpAaHHOW CHeIHan3alllu;

HaJIMYue MpPEACTAaBICHUI O KOMIIBIOTEPHBIX CETAX U MX POJIM B COBPEMEHHOM MHpE, O 0a30BbIX
MNPUHIIMIIAX OPraHu3aluud M (YHKIHOHUPOBAHUS KOMIBIOTEPHBIX CeTei, 00 OOIMX MpUHIUNIAX
pa3paboTKu U (HYHKIIMOHUPOBAHUS UHTEPHET-TIPUIIOKEHU;

NOHUMaHWe yrpo3 HH(POPMAIMOHHONW O€30MaCHOCTH, HCMOJb30BAHUE METOJOB U  CpEJACTB
IPOTUBOJECHUCTBUS 3TUM YIrpo3aM, coOIIoeHne Mep 0e30M1acHOCTH, MPEIOTBpaIaoINX HE3aKOHHOE
pacrpocTpaHeHHE MEePCOHAIBHBIX JaHHBIX, COOJNIIOJIeHHE TpeOOBaHUN TEXHUKU O€30MacHOCTH U
TUTHEHbl Tpu paboTe € KOMIbIOTEpAaMU U JAPYTUMH KOMIIOHEHTaMH LU(POBOrO OKPYKEHHUS,
MOHMMAaHNE TPABOBBIX OCHOB HCIIOJIb30BAHMS KOMIBIOTEPHBIX MporpaMm, 0a3 JaHHBIX U pabOTHI B
cetu MHTEpHET;

MOHMMAaHUE OCHOBHBIX MPUHIIUIIOB JTUCKPETH3AIMHM PA3IMYHBIX BUAOB HH(POpPMAIUH, YMEHHE
onpeaensiaTh UHPOPMAIMOHHBIH 00bEM TEKCTOBBIX, Fpa)MUECKUX U 3BYKOBBIX JaHHBIX IPU 3aJaHHBIX
napaMerpax IUCKpPETH3alui, YMEHUE ONPEIENIATh CPEAHIOI0 CKOPOCTh MEpEAaun JaHHbIX, OLIEHUBATh
U3MEHEHHE BpPEMEHU TIepefauyd Mpu HU3MEHEHUH HH(OopManMOHHOro o0O0BbEMA JaHHBIX H
XapaKTEePUCTUK KaHala CBS3H;

YMEHHME CTPOUTh HEpPaBHOMEPHBIE KObI, JAOMYCKAIOIINE OJHO3HAYHOE JEKOAMPOBAHUE COOOIICHHIA
(mpedUKCHBIE KOBI), MCIOJIB30BaTh MPOCTEHIINE KOABI, KOTOPBIE IO3BOJIIOT OOHAPYXHBATh M
UCHPABIATh OWIMOKM MpHU Tepefadye JaHHbIX, CTPOUTh KOJI, OOecleyMBaIOUINil HaWMEHBIIYIO
BO3MOXHYIO CPEJHIOI0 JUIMHY COOOILICHMS NMPH M3BECTHOM YacTOTe CHMBOJIOB, MOSICHATH NMPHUHIIUIIBI
pabOThI MPOCTHIX AITOPUTMOB CKATHS TAHHBIX;

YMEHHME HCIOJb30BaTh IPU PELIEHUM 3aJad CBOMCTBA IO3MIIMOHHOW 3aIllMCH YHUCEN, aJropuTMa
MOCTPOCHHUS 3allMCH YHWCJIAa B TO3UIIMOHHOW CHCTEME CYMCIIEHUS C 3aJlaHHbIM OCHOBaHUEM H
IIOCTPOEHHUS YUCIIA 110 CTPOKE, COAEPIKAIIEH 3alMCh 3TOI0 YKCJIa B MO3ULUOHHON CUCTEME CUUCIICHHUS
C 3aJJaHHBIM OCHOBAaHUEM, YMEHHUE BBIMOIHATH apu(METHUECKHE ONEPALUU B MO3UIIMOHHBIX CHCTEMAX
CUHCIIEHUS, YMEHHUE BBINOJHATh IPEOOpPa30BaHUsl JIOTUYECKUX BBIPAKEHUH, HCIONB3YS 3aKOHBI
anreOpsl JTOTUKH,

11 xnacc:



YMEHHUE CTPOMUTH JIOTUYECKOE BBIPAKEHHE B IU3BIOHKTMBHON M KOHBIOHKTHBHOW HOPMalbHBIX
dopmax 1o 3agaHHONM TaONWIE WMCTHHHOCTH, HCCIEN0BaTh OOJIACTH MCTMHHOCTH BBICKA3bIBaHUS,
COJIEPKALIETr0 MEepPEMEHHbIE, PellaTh HECIOKHbIE JIOTUYECKUE YPAaBHEHHUS U CHCTEMbl YpaBHEHUH,
YMEHHUE pellaTh aJrOPUTMHUYECKHE 3aJaud, CBA3aHHbIE C aHaIM30M TrpadoB (3amaud MOCTPOCHUS
ONTUMAJILHOTO IYTH MEXIY BepIIMHAMU I'pada, ONpeaesieH!s] KOIUYECTBA Pa3IMUHbIX IyTeH MEXIy
BEPLIMHAMU OPHUEHTUPOBAHHOTO allMKINYECKOTO rpada), yMeHne UCIoIb30BaTh IEPEBbs MPH aHAIN3E
U NOCTPOEHUM KOAOB M AJISl NPEJICTaBICHUS apU(PMETUUECKUX BBIPRKEHUH, IPU pEIICHUHU 3ajad
MIOVCKA U COPTHPOBKH, YMEHHUE CTPOHUTDH JIEPEBO UTPHI MO 3aJlaHHOMY aJTOPUTMY, pa3padaThiBaTh U
000CHOBBIBAaTh BHIUTPBILIHYIO CTPATEIHIO UIPHI;

IOHUMaHHe 0a30BbIX AJTOPUTMOB OOPAOOTKU YMCIOBOW M TEKCTOBOM MH(pOpMalLMHU (3alMCh YUCEN B
IO3UIMOHHOM CHCTEME CYMCIICHUS, HAXOXKIEHHE BCEX IPOCTHIX YMCEI B 3a/JaHHOM JMala3oHE,
00paboTKa MHOIOpa3psAIHBIX LENbIX YHCEI, aHAJINW3 CHUMBOJBHBIX CTPOK M JAPYIHX), alrOPUTMOB
MIOWCKA M COPTHPOBKH, YMEHHE OINPENENIATh CIOKHOCTh M3y4aeMbIX B Kypce 0a30BBIX aJTrOpUTMOB
(cyMMHpOBaHHE 3JEMEHTOB MAacCHBa, COPTUPOBKA MAacCHBa, IepeOOpHbIE aIrOPUTMBbI, JIBOMYHBIN
IIOMCK) U MPUBOJIUTH IPUMEPbl HECKOJIBKMX aJITOPUTMOB Pa3HON CIIOXKHOCTH JJISl PELICHUS OJHOMI
3aJa4u;

BJIJICHHE YHUBEPCAIBHBIM S3BIKOM MPOrpaMMHUpOBaHus Beicokoro ypoBHs (Python, Java, C++, C#),
IpeACTaBICHUAMU O 0a30BbIX THUIAX JAHHBIX M CTPYKTypaxX JaHHbIX, YMEHHME HCIOJIb30BaTh
OCHOBHBI€ YNPABJISAIOUINE KOHCTPYKLHUH, YMEHUE OCYLIECTBIIATh aHAJIN3 NPEII0OKEHHON TPOrpaMMBbI:
OIpeneNsTh pe3yibTaThl paloThI IIPOrpamMMbl
IIPY 33JJaHHBIX UCXOJHBIX JaHHBIX, OTPEACIATh, TP KAKUX UCXOTHBIX JTAaHHBIX BO3MOYKHO MOJTyYCHHE
yKa3aHHbIX pPE3Y/IbTAaTOB, BBIABIATH JaHHbIE, KOTOpblE MOIYT IpHBECTH K ommbke B pabote
IpOrpaMMbl, GOPMYIHPOBATH MPEAJIOKEHHUS 110 YIYUIIEHUIO IPOrPaMMHOI0 KOJ1a;

yMEHHue pa3pabaTbiBaTh U pEaJU30BbIBATH B BHUAE INPOrpaMM 0a30oBble alrOPUTMbl, YMEHHE
UCIIOJIb30BaTh B IIPOrpaMMax JIaHHBIE Pa3jIMuYHBIX THIOB C Y4ETOM OTpAaHMYEHHUN Ha JMAIA30H UX
BO3MOXHBIX 3HAYCHWH, NPUMEHSTHh NPH PEIICHUH 337a4 CTPYKTYphbl NAHHBIX (CIUCKH, CIOBApH,
CTEKH, OYEpENH, JIEPEBbs), UCIOIb30BaTh 0A30BbIE ONEPALUU CO CTPYKTYpaMHU JIaHHBIX, IPUMEHSTH
CTaHJapTHbIE U COOCTBEHHbIE MOJMPOTrPaMMBI sl 0OpaOOTKM UYHMCIIOBBIX JAHHBIX U CHMBOJIBHBIX
CTpPOK, HCHOJb30BaThb IpU  pa3paboTke mporpamMm  OUOJMOTEKHM  MOJANPOrpaMM,  3HATh
(GYHKLIMOHATIBHBIE BO3MOXXHOCTH MHCTPYMEHTAJIBHBIX CpPEACTB Cpelbl pa3pabOTKH, YyMEHue
UCIIOJIb30BaTh CPEACTBA OTJIAAKHU MPOTrPaMM B Cpezie MPOrpaMMHUPOBAHUS, YMEHUE IOKYMEHTUPOBATh
IpOTpaMMBbl;

YMEHHE CO3/aBaTh CTPYKTYPUPOBAHHBIE TEKCTOBBIE JOKYMEHTHI U JEMOHCTPALIMOHHbBIE MaTEepPHUAJIbl C
UCIIOJIb30BAaHUEM BO3MOXKHOCTEH COBPEMEHHBIX HPOTPAaMMHBIX CpPEICTB M OOJAuHBIX CEPBUCOB,
YMEHHME CO3/7aBaThb BEO-CTpaHMIIbI, YMEHHE MCIIOIb30BaTh 3JEKTPOHHBIE TaOMWIBI ISl aHaIu3a,
npezcTaBiIeHuss U 00pabOTKM JaHHBIX (BKJIIOYasl BBIYMCICHHE CYMMBI, CPEIHEro apu(pMeTH4ecKoro,
HauOOJbIIEr0 M HAUMEHBILIET0 3HAUYEHUM, pEelIeHHE ypaBHEHUH, BBIOOP ONTUMAIBHOIO pELICHMS,
noa00p JMHUM TPEHIA, pPelIeHHe 3aJad MPOrHO3MPOBAHM), BIAJCHHE OCHOBHBIMU CBEICHUSIMH O
0a3ax JaHHBIX, UX CTPYKType, CpPEACTBaX CO3JaHusl M pabOThl C HUMH, YMEHHE HCIIOJIb30BaTh
TabauuHble (pensAluOHHbIE) 0a3bl JAHHBIX (COCTABIATH 3ampochl B 0a3ax JaHHBIX, BBIIOJIHATH
COPTUPOBKY M TIOMCK 3amuceid B 0a3e JaHHBIX, HAIOJHATH pa3paboTaHHyl0 O0a3y MAaHHBIX) H
CIPaBOYHBIE CUCTEMBI;

YMEHHE UCMOJIb30BaTh KOMIIbIOTEPHO-MAaTEMaTHUYECKHE MOJIENH JJIsl aHaJu3a 0O0BEKTOB U MPOIIECCOB:
dbopMynHupoBaTh LENb MOJAEIMPOBAHHUS, BBINOJHATH AHAJIN3 PE3yAbTaTOB, MOJYYEHHBIX B XOJI€
MOJIEJIMPOBaHUS, OIIEHUBATH aJIeKBaTHOCTh MOJENIU MOJAETUPYEMOMY OOBEKTY WJIU MPOLECCY,
NPECTaBIATh Pe3yIbTaThl MOJECIMPOBAHUS B HATJISTHOM BHJIE;

YMEHHME OPraHU30BbIBaTh JIMYHOE MH(OPMALMOHHOE MPOCTPAHCTBO C UCIOJIb30BAaHUEM DPA3IUYHBIX
cpeAcTB IHU(POBBIX TEXHOJIOTUH, TOHUMAaHNE BO3MOXHOCTEH IM(POBBIX CEPBUCOB TOCYIapCTBEHHBIX
yciyr, UUQPOBBIX 00pa30BaTENbHBIX CEPBHCOB, IMOHUMAaHHE OCHOBHBIX MPUHIUIOB paldoOTHI,
BO3MOXHOCTEH M OTpaHWYEHUs] IPUMEHEHUS] TEXHOJIOTHI UCKYCCTBEHHOTO MHTEIJUIEKTA B PA3JIMYHBIX
o0nacTsX, HaJlWyMe TMPEACTaBICHUN O Kpyre pemaemMblXx 3a7ad  MAIIMHHOTO  O0Yy4eHHUs
(pacrio3HaBaHMsl, KIACCU(PHUKAIMM U TPOrHO3UPOBAHNS) HAJTMYUE MPEJCTaBICHUNA 00 MCIOIb30BAHUU
WH()OPMAITMOHHBIX TEXHOJOTHUN B PA3JIMUYHBIX MPO(PECCHOHABHBIX cepax.






TEMATHUYECKOE INTAHUPOBAHUE IMPEJIMETA «MTHO®OPMATUKA»
10 KJTACC (136 YACOB), 14 yacoB — pe3epBHOE BpeMs

Ne Tema,  pazzgen | [IporpamMmMmHOe conepxanne XapakTepucTuka nestensHocTH | cnonbzyembie DOP | BocniutarensHblit

n/mn | Kypca 00yyaroImuxcs HNOTEHLUAN NPOrpamMMBbl
BOCIIUTAaHUs «YpOUHas
JESTEIIBHOCThY

[udposas rpaMmoTHOCTH(244)

1 Komnbrotrep — | TpeGoBanust TexHHKH 0Oe30mMacHOCTH | AHATU3UPOBATH ycnoBus | Caiit  Koncrantuna | [IpuBneuenue
YHHMBEPCAJIbHOE | U TUTMEHBI pu paboTe | UCOIb30BaHUS xomnborepa | [TomskoBahttps:/Kpo | BHUMaHHS ydamuxcsi K
YCTPOICTBO C KOMITIBIOTEpaMHU U IPYTUMH | ¥ IPYTHX JOCTYIHBIX KOMIOHEHTOB | lyakov.spb.ru/school | o6cyxnaemoii Ha ypoke
00paboTku KOMITOHEHTaMH HU(PPOBOTO OKPYKEHHA. | TU(HPOBOIO  OKpYXKEHUs ¢ Touku | /ege.htm uHpOpMaLny;

JAHHBIX (6 | [IpyHuunbr  paboThl  KOMIIBIOTEPOB | 3pEHUS TpeOOBaHUI texHuku | Caiit Pemry EI'D | uHMIMMpoBaHue u

4acoB) U KOMIIBIOTEPHBIX cucTeM. | 0€30aCHOCTU U TUTHEHBI. uHpopMaTHKa HOJJEPKKA
ApxurekTypa bon Heiimana. | OnmceiBath  cocraBHble — yactd | hitps://inf- UCCIIEI0BATEIIbCKOI
I"apBapackas ApXMUTEKTYpa. | U IPUHLIMUIBI pabOThl KOMIIBIOTEpOB | ge.sdamgia.ru/ JESATEIIBHOCTH
ABTOMaTHYECKOE BBITIIOJTHEHUE | 1 MOOMJIbHBIX ycTpoMcTB. | Poccuiickas IIKOJIbHUKOB;
IIPOrpaMMBbI IIPOLIECCOPOM. | XapaKTepHU30BaTh KOMIIBIOTEPHI | AJIEKTPOHHAS IIKOJIA | BOCIIMTAHUE
OmneparuBHasi, NOCTOSTHHAS | pa3HbIX mNokosieHud. Mckath B cetu | https://resh.edu.ru/ 9KOJIOTMYECKOTO u
U foiroBpeMeHHas  namsaTb. OOwmeH | MHTepHeT UHpOpMAaLIUIO 00 T'YMaHUCTHYECKOIO
JaHHBIMU C TIOMOIIIbIO IIMH. | OTEYECTBEHHBIX CHeluaincTax, MBIILUICHHUS;
KoHTposiepsl BHEHNIHUX  YCTPOMCTB. | BHECIINX BKJIA]1 B pa3BUTHE AKTUBH3ALIMS
[Ipsimoii noctyn k mamsiTi. OCHOBHBIE | BBIYMCIUTEIBHON TEXHUKU. IIO3HABATEIbHON
TEHJCHIIMM Pa3BUTHS KOMIBIOTEpHbIX | [IpuBoauTts IPUMEPBHI, JESATENBHOCTH;
TEXHOJIOTUH. [TapannenbHble | HOATBEPKAAIOIIHIE TEHJCHIINH cooO1ieHne
BBIYHCIICHUS. MHoOronpouneccopHsle | pa3BUTUSA BBIYHCIIUTEIBHOU UCTOPUYECKHUX JIaHHBIX
cucteMbl. CylepKOMITbIOTEPHI. TEXHUKH. 00 YUYEHBIX -
Pacnipenienénnsie BBIYUCIUTENBHBIE | [[0ACHATE CYIIHOCTh MapajienbHBIX MaTeMaTHKaX, BHECIINX
CHUCTEMBbI u 00paboTka 0oibIIKX | BeuMcIeHUN. [IpuBoauTe  mpumMepsl BKJIaJ] B  pa3BUTHE
JaHHbIX.  MoOwnbHble  IUGPOBBIE | 337a4, JUIA  PEUIEHHs  KOTOPBIX HayKM Hallleld CTpaHbl U
yCcTpoiicTBa U UX POJIb | IPUMEHSIIOTCSI CYIIEPKOMITBIOTEPHBIE MHpa B LIETIOM;
B KOMMYHHKaIUAX. BcerpoeHHbIe | TEXHONIOTHH WIH TEXHOJIOTUHU
KOMITBIOTEPBHI. MUKpOKOHTPOJUIEPHL. | pacTipeeNEHHBIX BRIYUCICHUN

PO6OTI/131/Ip0BaHHBIC IMPONU3BOJCTBA
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IIporpammHoe
obecrieuenue (6
4acoB)

[IporpammHuoe o0ecrieyeHue
KOMITBIOTEPOB Y KOMITBIOTEPHBIX
CHCTEM. Bunst MPOrPaMMHOTO
oOecrieyeHus 17870'¢ Ha3HAYCHUE.
Ocobennoctu IPOTPaAaMMHOTO
obOecrieueHUsT MOOWJIBHBIX YCTPOWCTB.
[TapannensHoe MIPOTPAMMUPOBAHHUE.
CucremHoe POTrpaMMHOE
o0ecrieyeHue. OmnepanoHHbIE
CHUCTEMBI. YTuiInThl. HpatiBepbl
YCTPOMCTB. Nucramsinus
U JICUHCTAJUISAIUS IPOTPaMMHOTO
obecrieyeHusi.  DaiJIOBBIE  CHCTEMBI.

HpI/IHI_II/IHBI pasMCIICHUA 1 UMCHOBAHUA

(hainoB B JONTOBPEMCHHOW  TaMSITH.
[IlabmoHsl 1O  OMHCAHUA  TPYII
(aiinos. 3aKOHOIATEITHCTBO
Poccuiickoit  ®eneparuu B obiacTu
MIPOTPaMMHOTO obecrieueHus.
JlunieH3supoBaHue IPOrPaMMHOTO
o0OecnieueHns | LHU(POBBIX PECYPCOB.
ITponpuerapHoe U CBOOOIHOE
MIPOrpaMMHOE o0ecrnieueHue.
Kommepueckoe U HEKOMMEpYECKoe
WCTIOJIh30BaHUE MIPOrPaMMHOTO

obecrieueHuss ¥ IUQPOBBIX PECYPCOB.

OTBETCTBEHHOCTh,  yCTaHaBJIMBaeMas
3aKOHOIaTEJIbCTBOM PO 3a
HEMPABOMEPHOE HCIIOJIb30BaHIE
MIPOrPaAMMHOTI0 obecrnieueHUs

u udpoBbIX pecypcoB. IlpakThueckas
paborta MHCTAIISAIMS ¥ JEUHCTAIUITSIIIHS
MPOrpamMm

Pabotatb ¢ rpaduyeckum
uHTepdeiicoMm ornepanuoHHON
cuctemsl  (OC),  craHAapTHBIMU
U CIIyKeOHBIMU HIPUIIOKEHUAMU,

(bailnoBBIMH MEHEIKEPAMH.

COOTHOCUTHL BHUIBLI JHUIEH3UU Ha
HCIIOJIL30BAHUE MIPOTrPaMMHOTO
obecnieueHus Y TIOPSIJIOK €ero
HCIIOJIB30BAHUS U PACIIPOCTPAHEHUS.

[TpuBoaUTH MIPUMEPBI
IIPOIIPUETAPHOTO ¥ CBOOOIHOTO
IPOrPaMMHOTO obecrnieveHus,

NpeaAHasHA4YCHHOro Ijid pCHICHUSA
OJHHX M TEX XKC 3a1a4.

HasrpiBath OCHOBHBbIC
MIpaBOHAPYUICHUSI, UMEIOIINE MECTO
B o0J1acTu HCIIOJIL30BaHUS
MPOrPaMMHOI0 obecrneyeHus,
1 HaKa3aHUs 3a HHUX,
MIPEAYCMOTPEHHBIE

3aKOHOJIATEILCTBOM PO

Caiitr Koncrantuna
[Monsikosahttps://kpo
lyakov.spb.ru/school
/ege.htm

Caiitr  Pemry EID
nH(popmaTHka
https://inf-
ege.sdamgia.ru/
Poccuiickas
AJICKTPOHHAS IIIKOJIa
https://resh.edu.ru/

[ToOyxnenue
oOydJaronuxcs
coOyogaTh Ha YpOKe
OOIICTTPUHSATBIC HOPMBI
NOBEJICHUS,  IpaBUIIa
OOIIEHUsI CO CTapIIMMU
(megarornuecKkuMu
pabOTHHKAMU) u
CBEPCTHUKAMHU
(oOy4arorumucs),
IPUHLIUIIBI y4ueOHOI
JVCIATUTHHBI u
CaMOOpTaHU3aIHH;
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KommnbsrorepHusie
ceTH (5 9acoB)

[IpuHUMIIBI TOCTPOCHUS U anmnapaTHbIE
KOMITOHCHTBl KOMITBIOTEPHBIX ~CETEH.
CereBbie mpotokoibl. Cerb MHTepHET.
Anpecanus B CETHU Nurtepuer.
ITpotokonsr creka TCP/IP. Cucrema
noMeHHEIX WMEH. Pasnenenme IP-cetu

Ha  TOJCETH  C IOMOIIbIO  MAaCOK
OJICETEMH. CeteBoe
aMUHUCTPUPOBAHHUE. [Tonyuyenue
JAHHBIX 0 CeTEBBIX HacTpOMKax

KommbioTepa. [IpoBepka Hamuuus CBS3U
c y31oM cetu. Onpenenenue Mapupyra
TBYKEHUS MIAKETOB. Bunst
JesTeNbHOCTH B CETU
NuTepuer.CepBucsl WNHrepHera.
I'eonndopmarmonHble CHCTEMBI.
['eosioKalIMOHHBIE CEPBHUCHI PEATHLHOTO
BpEMEHHU (JToxarmst MOOMIIBHBIX
TeneoHOB, oTpeieIeHue
3arpy>K€HHOCTH aBTOMarucTpanen
UT. 1) WHTEPHET-TOPTOBJIS;
OpOHHpOBaHHE OWJIETOB U FOCTHHHIL
u T. . ['ocynapcTBeHHBIE AJIEKTPOHHBIC
cepBucel ~ uycayru.  CouuanbHble
CeTH — OpraHu3alusl KOJJICKTHBHOTO
B3aUMOJICHCTBUS U OOMEHa JaHHBIMH.
CereBoil 3TUKET: IpaBWJia IOBEIEHUS

B KHOEpIIPOCTPaHCTBE. [Tpobnema
MOJUTHHHOCTH MOJTyYEHHOM
uHpopMaluu. OTKpBbITHIE
o0pa3oBaTeNbHbIE PECYPCHI.

[IpakTnueckas pabota CereBoe

aMUHUCTPUPOBAHHE

[losicHATh NPUHLUINBI TOCTPOEHUS
KOMIBIOTEPHBIX CeTel. BbIABIATH
oOuiee | pa3auuus B OpraHu3aluu
JIOKAJbHBIX 1 I7100aJbHBIX
KOMIBIOTEPHBIX ceTell. [IpuBoauTh
npuMepsl mpoTokosioB creka TCP/IP
C ornpenenEHHbIMU (QYHKITUSIMHU.
HUcnonp3oBaTe Mackd HOJCETEN I
pazOuenus [P-cetu Ha mojaceTH.
[TpumeHaThH MIPOrpaMMHOE
obecrnieueHue JUIs IIPOBEPKHU
paboTOCIIOCOOHOCTH CETH

Caiitr Koncrantuna
[Monsikosahttps://kpo
lyakov.spb.ru/school
/ege.htm

Caiitr  Pemry EID
nH(popmaTHka
https://inf-
ege.sdamgia.ru/
Poccuiickas
AJICKTPOHHAS IIIKOJIa
https://resh.edu.ru/

IIpuBneuenue
BHUMaHUs
o0yJarmuxcs K
[EHHOCTHOMY aCIIEeKTY
U3Y4aeMbIX Ha YpOKax
SBJICHUM, OpraHu3alUs

ux paboThI c
MOJTy4aeMOM Ha ypOKe
COLIMAIbHO  3HAYMMOM
uHpopmanuen —
WHUITUUPOBAHUE ee
oOcyxaeHus,

BBICKA3bIBaHUS

00y4JaroIMMHUCS CBOETO
MHEHUS 10 €€ TMOBOAY,
BBIPAOOTKH CBOETO0 K
HEH OTHOILICHUS;
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WNudopmannoHs
ast

6e3omacHocTb (7
4acoB)

TexHOreHHEIE N SKOHOMHUYCCKUC
YI'pPO3bI, CBA3aHHBIC C HCIIOJbB30BaHUEM

HUKT. OOmue npoOieMbl 3allUThI
nHpopmaruu 1 nH()OPMAITMOHHOM
o0esomacHoctn.  CpeacTBa  3alIUTHI
uHdopManuu B KOMIIBIOTEPAX,
KOMITBIOTEPHBIX CeTsIX
Y aBTOMATHU3UPOBAHHBIX

MH(POPMALIMOHHBIX CUCTEMAX.
[IpaBoBoe obecrnieueHue
MH(POPMAIIMOHHOM 0€301acCHOCTH.
OnekTpoHHass  1udpoBas  MOAIMMUCH,
CepTH(HUIMPOBAHHBIC CaMTHI
U JOKYMEHTBHI. [IpenoTBpaieHue
HECAHKIIMOHHUPOBAHHOTO J0CTyma
K JIMYHOH KOH(HICHIIMAITbHON
nHpOpManuy, XpaHsuencs Ha
MePCOHATBHOM KOMIIBIOTEPE,
MOOHITBHBIX YCTpOMCTBAX.
Bpenonocnoe MIPOrpamMMHOE
o0ecnieueHne ¥ crnocoObl  GOpBHOBI
C HUM. AHTUBHUPYCHBIE TIPOTPAMMBL.
Opranuzanus JHMYHOTO apxuBa

uHpopmanuu. PesepBHoe KOMUpPOBaHHE.
[TaposibHas 3aInTa apXxuBa.
HIudposanue nanHbix. CUMMETpUYHBIE
u HecumMmeTpuuHble mudpel. [Hudps
npoctoii  3amensl. ludpp Llesaps.
Mudp Buxenepa. Anroputm
mmdposanuss RSA. Creranorpadusi.
[IpakTnueckue paboThI
1.AHTHBHpYCHBIE TPOTPAMMBI

2. 11ludpoBanne naHHBIX

Xapakrepus3oBaTh CYLIHOCTb
MOHSTHIA «uH(pOpMaLIMOHHAS
0€e30I1aCHOCTbY, «3ammra
uH(pOpMaLIUN». dopmynupoBaTh
OCHOBHEIE npaBuiIa
nHpOpMaMOHHON  0E30MacHOCTH.
AHaIM3UPOBAaTh  3aKOHOJATEIHHYIO
0a3y, Kacarouryrcs

MH(POPMALIMOHHON O€30MaCHOCTH.

[lpumensaTs  cpencrBa  3alIUTHI
uH(popMauu: OpaHIMay’pHI,
AQHTUBUPYCHBIC pOrpaMMBl,
NapoJIMPOBAaHUE ¥ apXUBUPOBAHHE,
mudpoBaHue

Caiitr Koncrantuna
[Monsikosahttps://kpo
lyakov.spb.ru/school
/ege.htm

Caiitr  Pemry EID
nH(popmaTHka
https://inf-
ege.sdamgia.ru/
Poccuiickas
AJICKTPOHHAS IIIKOJIa
https://resh.edu.ru/

CdopmupoBaHHOCTH
MHPOBO33PEHHUS,
COOTBETCTBYIOIIETO

COBPEMEHHOMY YPOBHIO

pa3BUTHS  HAYKHU
00IIeCTBEHHON
MPAKTHKH,
OCHOBAHHOTO
JTaJIore
CIOCOOCTBYIOIIETO
OCO3HAHUIO
Mecra
MOJIUKYJIBTYPHOM
MUpE;

u

Ha

KYJIBTYD,

CBOCT'O

B
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Teoperuueckue ocHOBBI nHPOpMaTUKH(409)

1

IIpencraBnenue
nHpopmauu

B KOMITBIOTEPE
(19 gacoB)

Nudopmanus,  AaHHBIE W 3HAHMUSL.
Nudopmanronusie IIPOIIECCHI
B IIpUPO/I€,  TEXHUKE U OOLIECTBE.
HenpepsiBHble U JTUCKPETHBIE
BEJIMYMHBI U CUTHaJIBL. Heo0xoamMocTh
JUCKpETU3aIuu uHbopMaluuy,
MpeAHa3HAaYeHHOM  Jii  XpaHEHWUs,
nepegaun M oOpabOTKH B MUGPPOBBIX
cucreMax. JIBomyHoe KOAUpOBaHHE.
PaBHOMEpHBIE 1 HEPABHOMEPHBIE KOJBI.
JlexoqupoBaHue COOOIIICHUH,
3alMCaHHbIX C IIOMOILIBIO
HEPaBHOMEPHBIX  KOJOB.  YCIOBHUE
daHo. [Toctpoenne OZHO3HAYHO
JNEKOJUPYEMBIX  KOJOB  C ITOMOIIBIO
nepeBa. I'pap An. A. Mapkosa.
Enununer  u3MepeHuss  KOJIMYECTBa
nHpopManuu. AQaBUTHBIA MOIXO
K OLICHKE KOJMYecTBa WH(OpMaIuu.
Cucremel cuucnenus. PassépHyras
3aMUCh  IENbIX ¥ APOOHBIX  YHCET

B IO3UIIMOHHON CHCTEME CUYMCJICHHS.
CBOMCTBa NO3UIIMOHHON 3aIlMCH YHCIIA:
KOJMYECTBO HHU(p B 3alHCH, MPU3HAK
JIEIMMOCTH  4YHCJIa Ha  OCHOBaHHE
CHCTEMBI CUHCIICHHUSL. Anroput™
MepeBo/ia LEIoro 4uciaa u3 P-uyHOU
CUCTEMBbl CUMCIEHUS B JACCITUUHYIO.
Anroput™M mepeBoja KOHEYHOM P-
HYHOM npobu B JIECATUYHYIO.
AJITOPUTM TEpEBOJA IEJIOr0 YUCia M3
JIECATUYHON CHUCTEMBI CUHCIICHHS B P-

[losicHATH ~ CYIIHOCTH  ITOHATUU
«uHpOpMaLHs», «JIaHHBIEY,
«3HaHus». Pemate 3amauM Ha
U3MEPEHUE uHbopManuuy,
3aKIIUYEHHOM B TEKCTE, C IIO3UIUHN
an@aBUTHOTO noaxona
(B IpeIronoKeHun O paBHOM

BEPOATHOCTU IIOABJICHUA CHMBOJIOB

B TEKCTE).

[TosicHsATh HEO0XO0IMMOCTh
U CYIIHOCTh JIUCKPETH3AlUU  TIpU
XpaHCHHH, Tiepenade u o0paboTke

JTAaHHBIX C [TIOMOIBI0 KOMIIBIOTEPOB.
[TpuBOIUTH MPUMEPHI PAaBHOMEPHBIX
Y HEPaBHOMEPHBIX KOJIOB.

Koauposath U J€KOAUPOBATH
coo01eHus C MCIIOJIb30BaHUEM
PaBHOMEPHBIX 1 HEpaBHOMEPHBIX
KOJIOB.

CrpouTth npeuKCcHbIe KOABI.
Knaccudumuposats CHUCTEMBI
CUMCIICHUS.

BbIlIONHATE  CpaBHEHHME  YHCEll,
3aMHACaHHBIX B IBOMYHOI,
BOCBMEPUYHOU

Y IIECTHAALATEPUIHON CHUCTEMAX
CUMCIICHHUSL.

OcymiecTBIATh «OBICTPBINY» MEPEBO]
qucell MEXTY JIBOMIHOM,
BOCBMEPUYHOU

U IIECTHAAATEPUYHON  CHCTEMaMu
CUMCIICHUSL.

Cant Koncrantuna
[Monsikosahttps://kpo
lyakov.spb.ru/school
/ege.htm

Caiitr  Pemry EID
nHpopmaTHka
https://inf-
ege.sdamgia.ru/
Poccuiickas
AJICKTPOHHAS IIIKOJIa
https://resh.edu.ru/

pUMEHEHUECHAYPOKCHH
TEpaKTUBHBIX(HOpMPadO
THI YYaIIUXCS;
(bOopMyYITUPOBAHHECBOUX
BIICYATJIICHUNOT
MIPOU3BEICHNUS,
OpraHU3aIMUTBOPYECKO
HWHCCIICA0BATEIIHLCKOM
EeITEIbHOCTH
yUaIIuXxCs;
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HYHYIO. IlepeBon KOHEYHOHN
JNECATUYHOW  apobdu B P-uanyto
cucremy. JIBowuHasi, BOCHBMEpHYHAs
Y IIECTHAAIATepUIHAS CHCTEMBI
CUHCIICHHS, CBSI3b MEXKIY  HHMHU.
Apudmernueckue omnepamnu

B IO3UIIMOHHBIX CHCTEMAaX CUMCIICHHS.
TponuHass ypaBHOBEIICHHAs CHCTEMa
CUHCIICHUS. JIBOoM4HO-IeCATUIHAS
cuctemMa cuucieHus. KoaupoBaHwue
TEKCTOB. Koauposka ASCIL.
OnnoGaiitHple KoaupoBkH. CraHmapT
UNICODE. Konuposka UTF-8.
Omnpenenenue HH(pOPMAITMOHHOTO
00BéMa TEKCTOBBIX COOOIIIEHU.
KomupoBanue wuzo0pakenumii. OleHKa
MH(POPMAITMOHHOTO o0BbEma
rpaguYecKux JaHHBIX TPH 3aJaHHBIX
paspelnieHud W TIIyOMHE KOJIWPOBaHUS
usera. LlBeToBrie mMoaenu. BekTopHoe
konupoBanue.  Dopmarel  (HaitoB.
Tpéxmepnas rpaduxa. DpakrtanpHas
rpaduka. Koguposanue 3Byka. OreHka
HH(OPMAIIMOHHOTO 00BEMA 3BYKOBBIX

JNaHHBIX  NPH  33JaHHBIX  YacTOTe
JUCKPETU3ALNH U Pa3psIHOCTH
KOJMPOBaHUS.

IIpakTnueckue paboTHI
1.Jlnckpernzanus rpaguyeckoit
uHpopMaluu.

2. Jluckpernzanus 3BYKOBOM

uHpopMauu

BBINOIHATE CI0KEHHE W BEIUMTAHHE

qucell, 3alMCAHHBIX B JBOMYHOI,
BOCBMEPUYHOU

Y IIECTHAALATEPUIHON CUCTEMAaxX
CYMCJICHHUSL.

OcymecTBiATh KOAUPOBaHUE

TEKCTOBOM MH(OPMAIUH C TOMOIIBIO
KOJIMPOBOYHBIX Tabmui. OnpenemnsTs

UH(POPMALOHHBIH 00BEM
TEKCTOBBIX COOOILIEHUN B pa3HbIX
KOJIMPOBKAX.

Beruucnars pasmMep IIBETOBOM
HNAIUTPBl 10 3HAYCHUIO OWTOBOMU
TITyOUHBI L[BETA. Onpenenarsb

pa3Mepsl rpadudeckux (ailyioB mpu
U3BECTHBIX pa3pelICHUH U TITyOuHE
KOAWPOBAaHHA LIBCTA.

Beraucisate UH(POPMALIMOHHBIN
00BEM 1M(POBON 3BYKO3AIMUCH TIO
YacTOTE JIUCKPETHU3AllUU, TIIyOuHe
KOOAUPOBAaHHUA U BPpECMCHU 3aIlluCH




OcHOBBI
anreOpsl JTOTUKHU
(14 gacoB)

Anrebpa JIOTHKH. ITonsTue
BBICKa3bIBaHUSL. Beicka3biBaTenbHble
bopmbl (mpeauKaThl). KBanTOpHI
CYIIECTBOBaHUS 1 BCEOOLTHOCTH.
Jlornueckue  omepanuu.  Tabmuibl
UCTUHHOCTHU. Jlormueckue BBIpaKEHHUS.
Jlornueckue TOXKIECTBA.
JloKa3aTesbCTBO JIOTHYECKUX TOXKAECTB
C IOMOIIbIO  TaONUI]  HWCTHHHOCTH.
Jlornyeckue onepanuu U onepanuu Haj
MHO>KECTBa MH. 3aKOHbl  aireopsl
JIOTHKH. OKBHUBaJICHTHbIE
peoOpa3oBaHUs JIOTUYECKHX
BblpakeHuil. Jlornyeckue ypaBHEHUS
U CUCTEMBl ypaBHEHMU. Jlornmueckue
¢GyHKIMU. 3aBUCUMOCTh  KOJIMYECTBA
BO3MOXXHBIX JIOTHYECKUX (QYHKIMHA OT
KonuyectBa  aprymeHToB.  [losHble
CUCTEMBI JIOTUYECKHUX (GyHKIMIA.
Kanonnueckne (opMbl  JOrMYECKHX
BBIPa)KCHU. CogBepliieHHBIE
OU3BIOHKTUBHBIE W KOHBIOHKTHBHBIC
HOpMaJbHble (OPMBI, AITOPUTMBI HUX
MOCTPOEHHs MO TabHIle HCTUHHOCTH.

Jlornueckre  2JIEMEHTBl B COCTaBE
koMmmbrotrepa.  Tpurrep. Cymmarop.
MHoropa3psIHbIi CyMMarop.
IloctpoeHne cxeM U3 JIOTHYECKUX
3JIEMEHTOB 110 33JJaHHOMY JIOTHYECKOMY
BBIPQKEHUIO.  3amUCh  JIOTHYECKOIO
BBIDQXKEHUSI IO JIOTMYECKOW CXEME.
MukpocxeMmsl Y TEXHOJIOTHSI nux

ITPOMU3BOJICTBA.

IIpuBoauTh [IPUMEPBHI
3JIEMEHTapHbBIX U COCTaBHBIX
BBICKA3bIBaHUU. Paznuuate
BBICKA3bIBAHUS U MPEIUKATHI.
YcranaBiuBaTh CBSI3b MEXKITY
anreopoi JIOTUKH U Teopuei
MHOECTB.

BbruncnsaTe 3HAYEHUS JIOTMYECKHX
BBIPAKCHUI C JIOTUYECKUMHU
ornepauusaMu KOHBIOHKIINH,
JU3BIOHKIINH, WHBEPCUH,
UMIUIMKALUH, SKBUBAJICHLIUN.
IIpoBoauTh aHanus3
uctuHHoctu.  CTpouTh
HUCTUHHOCTH
BBIPKEHUM.
Ocy1iecTBISITh

TalJIHIL
TaOJIULIBI
JIOTHYECKHAX

HKBUBAJICHTHbBIE
npeoOpa3oBaHus JIOTUYECKUX
BBIPAKCHUI C UCIIOIb30BaHUEM
3aKOHOB areOpbl JIOTUKU.
Ocy1ecTBIsITH ITIOCTPOEHHE
JIOTUYECKOI0 BBIPA)KEHUS C JTAaHHOU
Tabnuuen HUCTUHHOCTH U €ro
YIIPOLIEHUE.

Pemate IIPOCThIE JIOTUYECKHUE
YPaBHEHHUS U CUCTEMBI ypaBHEHUM.
XapakTepus3oBaTh JIOTUYECKHE
AJIEMEHTHl KomnbloTepa. lloscHATH
YCTPOMCTBO CymMMaTopa M TpHUITEpa.
3anuchIBaTh JOTUYECKOE BBIPAKEHHE
JUISL IPOCTOM JIOTUYECKOUN CXEMBI

Caiitr Koncrantuna
[Monsikosahttps://kpo
lyakov.spb.ru/school
/ege.htm

Caiitr  Pemry EID
nH(popmaTHka
https://inf-
ege.sdamgia.ru/
Poccuiickas
AJICKTPOHHAS IIIKOJIa
https://resh.edu.ru/

-0CO3HaHHUE
Hay4YHOU
JESTENIbHOCTH,
TOTOBHOCTb
OCYILIECTBIIATh y4€OHO-
UCCIIEIOBATENbCKYI0 U
IPOEKTHYIO
JeSITeIbHOCTD
-OIpeIeIIEHNE
BOCIIUTATEIBHOIO
NoTEeHLUaNa
e/1arorom
IPEIMETHUKOM:
«Bpipaxcaem cebs uepes
TBOPYECTBO»

OCHHOCTHU

ypoka
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[Ipaktuyeckas pabota
U aHaJIN3 TaOJINII
B TaOJIMIHOM TIPOIIECCOpe

ITocTpoenue
UCTUHHOCTHU

3 KomnbrotepHas
apudMeTuKa
(7 gacoB)

[IpencraBieHue HenbIX YUCEN B MaMSTH
KOMIIbIOTEPA. OrpaHn4eHHOCTh
Uarna3oHa 4YHUCENl IpPU OrPaHUYEHUH
KoJmyecTBa paspsanoB. llepenonnenue
pa3psaHoi CETKH. be33HnakoBbie
Y 3HAKOBBIE JaHHbIC. 3HAKOBBI OWT.
JIBOWYHBIA  JONOJHUTENBHBIA  KOJ
oTpUIIaTeNbHBIX uucen. [loGuToBbie
JIOTUYECKHE orepanuu. Jlormueckuit,
apudmernyeckuit Y UUKJIMYECKHUI
cnpuru. llludpoBanne ¢ momMousI0
MOOUTOBOM Olepaluy «UCKIIYaromiee
WJIN». IIpeacraBieHne BEMIECTBEHHBIX
qyuceln B MMAMSITH KOMIIbIOTEpA.
3Havamas 4acTb U MOPSJIOK 4YHCTIA.
Jlnana3oH 3HAYEHUW BELIECTBEHHBIX
qrces. [IpoGnembr XpaHeHus
BEUICCTBEHHBIX  YHUCENl,  CBSI3aHHBIC
C OrpaHUYECHHEM KOJIMYECTBA Pa3psioB.

Beinonnenue onepanui
C BEILIECTBEHHBIMH 4HClIaMH,
HAaKOIUICHHE OIINO0K pu

BbluucneHusx. Ilpaktuueckas pabora
N3ydyeHne mnopa3psiHOrO MAaIIMHHOTO
IIPEICTaBICHUS LEJIBIX
1 BEIIECTBEHHBIX YHUCEl

[Tonyuars BHYTPEHHEE
IpeJICTaBICHNE LEeNBIX
Y BEIICCTBEHHBIX YHCET B MaMATH
KOMIIBIOTEPA; OTIpeIeIATh 1o
BHYTPEHHEMY KOy 3HAUCHUE YHCIIA.
[TosicHITH TOPSAOK  BBIOJIHEHUS
apuQMEeTHIECKUX onepanui
C IeNBIMU U BEIICCTBEHHBIMU
YHCJIaMU B IIPOLIECCOPE.

[TpuMeHsTh MOOUTOBBIE JIOTHYECKUE

OIIepaIHH.
[TosicHAT, TPUYMHBI  HAKOIUICHUS
OHII/I6OK Ipr BBIYHCIICHUAX

C BCIICCTBCHHBIMH 4YHCJIaMH

Cant Koncrantuna
[Monsikosahttps://kpo
lyakov.spb.ru/school
/ege.htm

Caiitr  Pemry EID
nH(popmaTHka
https://inf-
ege.sdamgia.ru/
Poccuiickas
AJICKTPOHHAS IIIKOJIa
https://resh.edu.ru/

UCIIOJIb30BaHHE
BOCIUTATEIbHBIX
BO3MOKHOCTEN
coJiep>kaHusi y4eOHOTo
npeaMera yepes
JIEMOHCTpALINIO
oOyJaromumcest
pUMEpPOB
OTBETCTBEHHOTO,
IPaXAaHCKOTO
MIOBEJICHHUS,
MPOSIBIICHUS
YeJI0BEKOII00US u
T00pOCepIeYHOCTH,
yepes nosxoop
COOTBETCTBYIOIIUX
TEKCTOB JUISI YTEHHS,
3amad  JUIA  peIIeHws,
npoOJEeMHBIX CUTyalui
Uit 00CyXJeHus B
KJacce;

AJropuUTMBI U NIporpaMMupoBanue(44y)
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Beenenue

B [IPOrPaMMHUPO
BaHUE

(16 gacoB)

Omnpenenenre BO3MOKHBIX pPe3y/IbTaTOB
paboThl  MPOCTEHIIMX  AJITOPUTMOB
yIIpaBICHUS UCIIOJTHUTENSAMU
Y BBIUMCIUTEIbHBIX QJIITOPUTMOB.
OmnpeneneHne UCXOIHBIX JAHHBIX, IpU

KOTOpPBIX  QITOPUTM  MOXET  JaThb
TpeOyeMbIil pe3yabTar. DTalbl PEHICHUS
3a1a4 Ha KOMIIBIOTEPE.
NHcTpymeHTanbHbIe cpeacTna:
TPaHCIATOP, OTJIIaIuUK,
pOGUINPOBIIHK. Cpena
IIPOrpaMMUPOBAHHUS. Komnnnsanus
U UHTEpIIpeTalus IIPOrpamMM.
BupryanbsHabie MaIlUHBI.
WNuterpupoBannas cpena pa3pabOTKH.
MeTtobl OTIAJKU IIPOrPaMM.
Hcnons3zoBanue TPacCUPOBOYHBIX
TabIuUL. OTtnagouHbli BBIBO/I.
[lomaroBoe BBINOIHEHUE HPOrPAMMBI.
Touku ocranosa. IIpocMmoTp 3HaueHMI
TIEPEMEHHBIX. S3bIK
nporpammupoBanusi  Python.  Tunbl
MIEPEMEHHBIX: LIEJIOYNCIICHHBIE,
BEILIECTBCHHBIE, CHUMBOJIBHBIE,
noruyeckue. BerBnenus. CroxHble

ycnoBus. Luxibl ¢ ycnoBuem. I{ukiel
Mo MepeMeHHOo. B3anMo3aMeHseMOCThb
pa3IM4YHBIX BUJOB LUKIOB. MHBapuaHT
LUKJIA. CocraBnenue LUKJIa
C MCIIOJIb30BaHUEM 3apaHee
ONPEACIIEHHOIO HMHBAapUaHTa  LUKJIA.
JloKyMeHTupOBaHuE IIPOrPaMM.
Hcnons3oBanue KOMMEHTAapHEB.

BbIsCHATD pe3yabrar paboThI
alropuTMa Uil HUCIOJIHWUTENA IIpH
3aJlaHHBIX ~ MCXOJHBIX  JIaHHBIX,

OTIpEe/IeNIATh BO3MOXKHBIE HCXOIHBIC
JaHHBIE /111 U3BECTHOTO PE3yJIbTaTa.
[IpuBOIUTE TpPUMEpPHI AITOPUTMOB,

CoepXKalMX  IIOCIIEIOBATEIIbHBIC,
BETBSIINECS U LUKJINYECKUE
CTPYKTYPBIL. AHaM3UpoBaTh
UUKJIAYECKHE  aTOPUTMBI A
VCIIOJTHUTEJIS.

Boeigensate 3Tambl penieHus 3aaadu
Ha KOMIIBIOTEPE. ITosicHATH

CYIIHOCTB BBIACIICHHBIX 3TAIIOB.

O1naxuBaTh IPOTPaMMBI
C ITIOMOIILIO TPaCCHPOBOYHBIX
Ta0JIHI] U C UCIIOJIb30BaHUEM
BO3MOXKHOCTCH  OTJaJI4uKa Cpeibl
IPOrPaMMHUPOBAHUSI.

CocTaBmsTh  JOKYMEHTAIMIO  Ha
porpamMmy.

Pa3pabartbiBaTh U pearn30BLIBaTH Ha
SI3BIKE MIPOrPaMMHUPOBAHHUS
AITOPUTMBI 00paboTku HENBIX
yHucesl, BTOM 4YHuClIe TNepedopHbIe
AITOPUTMBI.

PaspabareiBaTh  TIpOrpaMMbl IS
00pabOTKM JaHHBIX, XPaHALIUXCS

B TEKCTOBBIX (haiiax

Caiitr Koncrantuna
[Monsikosahttps://kpo
lyakov.spb.ru/school
/ege.htm

Caiitr  Pemry EID
nH(popmaTHka
https://inf-
ege.sdamgia.ru/
Poccuiickas
AJICKTPOHHAS IIIKOJIa
https://resh.edu.ru/

NPUMEHEHHUE Ha YpPOKE
UHTEPAKTHBHBIX (opMm
paboThI c
00yJaroNuMuUCS:
UHTEJUICKTYaIbHBIX
UTp, CTUMYJIHPYIOLIHX
MO03HABATEIILHYIO
MOTHBAIUIO
o0OyJaromuxcs;
JMCKYCCHI,  KOTOpBIC
AT  00yYaronumcst
BO3MOXHOCTb
npuodpectu
BEJICHUS
KOHCTPYKTHBHOTO
JMaora,  CPYIIOBOW
paboTel uau paboTHl B
napax, KOTOpbIE yd4ar

OIIBIT

0o0ydJaronmxcs
KOMaHAHOW paboTe u
B3aUMO/ICHCTBUIO c
IPYTUMH
00yJaronuMucs.
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[lonroToBka OMUCAaHHUA TMPOTPAMMBI
U MHCTPYKIUU s TOJB30BaTels.
Anroputmbl  00pabOTKH HaTypaJIbHBIX
Yycell, 3alHCaHHBIX B MO3UIMOHHBIX
cUCTeMaxX  CYHCICHMA:  pa3OHueHue
3alliCH YWClia Ha OTHENbHbIE LUPHL
HaXOXXJICHUE CYMMBI U IPOU3BEICHUS
uudp; HAXOXKICHHE MaKCHUMAaJbHOM
(MunumaneHoi) 1tHppel. Haxoxxaenue
BCEX IMPOCTHIX YHCENT B 33aJaHHOM
muanazone. [IpencraBieHwe — yucia
B BUJIE Habopa MIPOCTHIX
COMHOXXHUTENEH. ANTOpUTM OBICTPOTO
BO3BeZcHUSI B creneHb.  OOpaboTka
JTAaHHBIX, XpaHALIUXCA B (paitnax.
TexcToBbIe U IBOUYHbBIC Gbaitnbl.
daiinoBeie TepeMeHHbIe  ((ailoBbIe
ykazarenu).Yrenue u3 aiina. 3amnuck
B (haiin. [IpakTrueckue paboTsl
1.Boinenenne  u oOpabGotka  1udp
[EJIOTO YHCJIa B Pa3IMYHBIX CHCTEMax

CUMCIICHUS C UCIOJIb30BAaHUEM
onepauuin LEJIOYUCIEHHON
apumeTukH. 2.Pemenue 3a/1a4

MerogoMm  mepebopa.  3.00paboTka
JAHHBIX, XpaHsamxcs B (aiinax

Bcenomoratensn | Pazbuenne 3amaun  Ha moa3azauu. | PazOuBare 3amaduy Ha mnoxazagauu. | Cailt KoHCTaHTHHA | BKIIIOUEHHE B YpPOK

pie  anroputmsl | [lommporpamMmer (mpouexypsl | Odbopmisite normuecku wenoctHele | [TomsxoBahttps://kpo | mrpoBeix  mpouexmyp,

(8 gaco) u ¢yuknun). Pekypcus. PexypcuBHble | win  moBTopsommecs  pparmenTs | lyakov.spb.ru/school | xotopsie MTOMOTaIOT
o0bekThl  (PppaxTanbl). PexypcuBHBIE | MpOrpaMMBbl B BUAE TMOANporpamm. | /ege.htm HOJJIEPKATh
MIpOLEYPHI u ¢pyakuuu. | [loscHaTe cymHocTh pekypcuBHoro | Cait Pemry EI'D | moTuBanuio
Hcnons3oBanue CTeKa s | anroputMa. HaxoauTh pekypcuBHBIE | HH(OpPMATHKA 00yJaroIIHUXCsI K
OpraHM3allii PEKYPCUBHBIX BBI30BOB. | OOBEKTHI B OKpyXaromieM  mupe. | hitps://inf- MOJTyYCHUIO  3HAHWM,
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Wcnonb3oBanue CTaHIapTHOU
O6ubaroTeKu A3bIKa
[IPOrPaMMUPOBAHUSL. [TogxnroueHue
OMOIMOTEK TMMOAIPOrpaMM CTOPOHHHUX
IIPOU3BOUTENICH. MopnynbHbIi
MIPUHLIMIT IOCTPOCHUS IPOTPAMM.

[IpakTuueckue paboThI
1.Mcnions3oBanue MOJIPOTrpaMM
CTaHIAPTHOW  OWONMOTEKW  s3bIKa
MPOrpaMMHUPOBAHMUSL. 2.Pa3paboTka
MOATIPOIPAMM. 3.PexypcuBHbIE
MOJIIPOTPAMMBI. 4. MoaynbHbIN

IIPUHIUII TOCTPOEHUS IPOrpaMM

Onpenensatb  pe3yibTaT  pabOThHI
MIPOCTOTO PEKYPCUBHOTO aJITOPUTMA.
Hcnonb30Bath CTaHJapTHBIE
OMOIMOTEKH TMOAMPOTPaMM  SI3bIKA
MPOrpaMMHUPOBAaHUS,  OHOIHOTEKH
CTOPOHHHUX MIPOU3BOIUTEIICH.
IIpuMeHATb MOIYJIBHBIA IPUHIUII
npu pazpaboTke mporpamm

ege.sdamagia.ru/
Poccutickas

QJICKTPOHHAA IIKOJIa
https://resh.edu.ru/

HaJIQ)KUBAHUIO
HO3UTHBHBIX
MEKIINYHOCTHBIX
OTHOIICHUH B KJacce,
TIOMOT 0T
YCTaHOBIICHHIO
no0poXKenaTeTbHOU
atMoc(epbl BO BpeMs

ypoKa

YucieHHbie
METObI
(5 gacog)

YucieHHble METO/EI. Tounoe
U NpUOMMKEHHOE  pPeIICHUs  3a/1avHu.
YucieHHble METOBI pereHus

ypaBHEHUH: MeToj Tmepedopa, MeETo.
10JIOBUHHOTO jeneHus. [lpubnuxénnoe

BBIUHCIIEHHE JUIVH KPUBBIX.
Brruucnenue momiagen buryp
C IOMOILBI0O  YHCJIEHHBIX  METO/IOB
(MeToT  TPAMOYTOJILHUKOB,  METOJ
Tpanewnuii). ITouck MakcumMyma
(MHHEMYMA) ¢byHKIMK OJTHOM
[IEPEMEHHON METOJOM IOJIOBUHHOTO
JEJICHUS. [TpakTnyeckne  paboTHI
l.HucneHHOEe  pelleHuEe  ypaBHEHUU.

2.Ilpubnux€HHOE BBIYUCIEHUE [JIHH
KpuBbIX | miomane ¢uryp. 3.ITomck
MakcuMyMma (MUHUMYMa) QYHKIIMK

[TosicusTh IPUHLMIBL  paboThI
YUCJIEHHBIX  METOAOB,  DPa3HUILY
MEX/y TOYHBIM U NPUOINKEHHBIM
peLIEeHUsAMU BBIYHCIIUTEIBHBIX
3az1ay.

Pa3pabarbiBath U OTJAXKUBATh
IIPOrpaMMBl, peanusyrouue
YUCIIEHHbIE ~ METOJbl  peIlICHHUd
YpaBHEHUH, npubInKEHHOE
BBIUHCIICHUE JUITMH KPUBBIX

U TUIOIIAei ¢uryp, MIOMCK
MakcuMyma (MHUHHMyMa) (YyHKUUU
OJIHOU IIEPEMEHHOMN

Caiitr Koncrantuna
[TonsxoBahttps://kpo
lyakov.spb.ru/school
/ege.htm

Caiitr  Pemry EID
uH(popMaTruKa
https://inf-
ege.sdamgia.ru/
Poccuiickas
QJICKTPOHHAA IIKOJIa
https://resh.edu.ru/

opranuszanus 1megcraa
MOTHBUPOBAaHHBIX u
3PYAUPOBAHHBIX
oOyyarolmuxcst HaJ X
HEYCIEBAIOIUMU
OJIHOKJIaCCHUKaMH,
JIAIoLIETO
oOydJaromuMmces
COLIMAJIBHO  3HAYMMBbIN
ONBIT COTPYAHHYECTBA
Y B3aHMHOH IOMOILY;
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ANTOpPHUTMBI OOpaboTka  CHMBOJBHBIX JaHHBIX. | Pa3spabaTbiBaTh u otnaxuBarh | Caiir KoHcrantuna | Bocniuranue ywammxcs
00paboTku Bcerpoennsie byHKIUH sI3bIKa | POTPaMMBI, peanusytonue Tumnosbie | [lomskoBahttps://kpo | Ha oOmeuenoBedeckux
CHMBOJIBHBIX NpOrpaMMHpPOBaHHs Il 00pabOTKHU | anropuTMbl 00paboTKU cuMBOJIbHBIX | lyakov.spb.ru/school | nenHocTsx,
TaHHBIX CHUMBOJIGHBIX ~ CTPOK.  AJNTOpPHTMBI | CTPOK  Ha  BbIOpaHHOM  si3bIke | /ege.htm dopmupoBanue
(5 gacos) 00paboTKu CHUMBOJIbHBIX CTPOK: | IPOrpaMMHPOBAHUS Caiitr Pemry EI'D | oTBETCTBEHHOCTH,
noAcyéT  KOJNMYECTBA  TOSIBICHHUN uHpOpMaTHKa UCTIOJTHUTEIBHOCTH,
CUMBOJIa B CTPOKE; pa3OueHue CTPOKU https://inf- CaMOCTOSITEIILHOCTH,
Ha CJIOBa MO NPOOEITBHBIM CHMBOJIAM; ege.sdamgia.ru/ paboTocnocoOHOCTH,
IOUCK TMOJACTPOKM BHYTPH JAHHOWU Poccuiickas BHUMATEIbHOCTHU U JIP
CTPOKH; 3aMEHa HalJeHHOU MOJCTPOKU AIIEKTPOHHAS [IKOJIA
Ha JIpyryl cTpoky. ['eHepamusi Bcex https://resh.edu.ru/
CIIOB B HEKOTOPOM angaswure,
YIIOBJICTBOPSOIINX 3aJ[aHHBIM
orpannyenusim. [IpeoOpazoBanue uncna
B CUMBOJIBHYIO CTPOKY U 00paTHO.
[TpakTHueckue paboTHI
1.ITocumBonbHAsT 00pabOTKa  CTPOK.
2.00paboTKa CTPOK C HCIIOJIb30BaHHUEM
GbyHKIMH ~ CcTaHAAPTHOH OMOIMOTEKH
SI3BIKA pOrpaMMHUPOBAHUSI.
3.I'eneparnus BCEX CJIOB,
YJIOBJIETBOPSIOIINX 3aJaHHOMY
YCIIOBHIO
AJTOpUTMEI Maccusbl u nocnenoBarenbHocTh | [IpuBoauTe mpumepsl ogHoMmepHbIX | Caidit  KoHCTaHTHHA | HHUIIMMPOBaHKE "
00paboTKH gyucesl.  Belumcienne — 000OIIEHHBIX | M ABYMEpHBIX MaccuBOB. [IpuBoauts | [TonmskoBahttps://Kpo | mommepikka
MacCHBOB XapaKTepPUCTHK JJIEMEHTOB MAacCHBa | MpUMeEphl 3aaa4 u3 moBceaHeBHOH | lyakov.spb.ru/school | mccnemoBarenbckoii
(10 gacos) WIA YHUCIOBOM IOCIENOBATEIBLHOCTH | KU3HU, npenonaraponux | /ege.htm JIEATENEHOCTH
(cyMMBI, TIpPOM3BENCHHMS, CpPEIHETO | HCIOJIb30BaHNE MACCHUBOB. Caiir  Pemy EI'D | oOy4arommxcst B
apu(pMETHUECKOTO, MHUHHMaNbHOTO | Pa3pabaTbiBath U OTJIAKUBATh | HHQOpMaTHKa paMKax  peajau3aiuu
Y MaKCUMaJIbHOTO AIIEMEHTOB; | IPOrPaMMBI, peanu3yromue Tunoseie | https:/inf- UMM WMHIMBHIYaJIbHBIX
KOJIMYECTBA 9JIEMEHTOB, | aJITOPUTMBI 00PabOTKM OJHOMEpPHBIX | ege.sdamgia.ru/ u TPYIIOBBIX
YJIOBJIETBOPSIOIINX 3aJaHHOMY | ¥ IByMEPHBIX MacCHBOB, Ha | Poccuiickas MCCIIEI0BATEIbCKUX
yc0BuI0).JIMHEHHBIN TIOMCK 33JJAHHOTO | BBIOPAaHHOM A3BIKE | DICKTPOHHAS IIKOJA | MPOSKTOB, 4YTO  JACT
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3HaueHuss B MaccuBe.  CopTHpPOBKa
onHOMepHOro  maccuBa.  IIpoctsie
METOJIbl COPTUPOBKHU (METOJ Iy3BIPbKA,

METOJ BbIOOpA, COpPTHPOBKaA
BcraBkamMu). COpPTUPOBKA CIMSIHHEM.
beicTpas COPTUPOBKaA MaccuBa

(amroput™m  QuickSort).  JIBowuHBIH
MOMCK B OTCOPTUPOBAHHOM MAacCCHBE.
JIBymepHbIE MaCCHUBBI
(MaTpHIIBl). ATTOPUTMBI 00paboTKu
JBYMEPHBIX MAacCHBOB:  3aIlOJHECHHE
JBYMEPHOTO YHUCJIOBOTO MacchBa IO
3aJJaHHBIM TIPaBHJIAM; TOMCK JJIEMEHTa
B IBYyMEPHOM MAacCHBE; BBIUYHCIICHUE
MakcuMyma (MMHMMYMa) U CyMMBI
JJIEMEHTOB  JBYMEPHOTO  MAacCHUBa;
NEpeCcTaHOBKAa  CTPOK U CTOJIOIIOB
IByMEepHOro  MaccuBa.  Paspabotka
MPOTpaMM ISl PELICHUS MTPOCTHIX 33124
aHajuM3a [JaHHbIX (OYMCTKA JAaHHBIX,
Kiaccu(UKanusi, aHaIu3 OTKIOHEHU ).

IIpaktuyeckue pabotel 1.3amonmHeHHe

MAacCHBa.

2. Brruncienue 0000IIIEHHBIX
XapaKTepUCTHK MaccuBa  (4MCIIOBOU
MOCJIEIOBATEILHOCTH ).

3.Ilouck MHHHMaIbHOIO
(MaKCHMaJIbHOTO) SJIeMEHTA
B YMCJIOBOM MAaCCHBE.

4. JInHenHbBIN MHOUCK 3aJaHHOIO

3HA4YCHHUA B MaCCHBC.

IIPOrPaMMHUPOBAHUS.
Pa3pabarbiBaTh  IpoOrpaMMbl st
pellieHuss TMPOCThIX 3ajad aHajlu3a
JTAHHBIX

https://resh.edu.ru/

oOyJaromumcst
BO3MOXHOCTb
npuobpectu HaBBIK
CaMOCTOSITEIILHOTO
pelieHus
TEOPETUYECKOI
POOJIEMBI, HaBBIK
TCHEPUPOBAHUS u
odopmIICHHS
COOCTBEHHBIX HJIEH,
HAaBBIK YBAKUTEIBHOTO
OTHOIICHHUS K YYXUM
uaesM, 0o(GOpMIICHHBIM
B paborax  JIpyrux
HCCIIeIOBaTEIICH,
HaBBIK yOJIMYHOTO
BBICTYIUICHUS ~ TIEpe]
ayJIUTOpHEN,
apryMEHTUPOBAHHUS U
OTCTauBaHUSA CBOEH
TOYKH 3PCHUS

WNudopmanronnsie TexHonoruu(14q)
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Oo6paboTtka TekcToBbIi nporeccop. | PazpabarbiBathb ctpykrypy | Caiit Koncrantuna | IIpumeHeHneHaypoken
TEKCTOBBIX PenaktupoBanne u popmarupoBanue. | nokymenra. Mcmosb3oBare cpencrsa | [lomskoBahttps://kpo | HrepakTuBHBIX(OpMpad
JTOKYMEHTOB [TpoBepka opdorpaduu u rpaMMaTHKH. | aBToMaTH3auuu  npu  coszganuu | lyakov.spb.ru/school | otsr;
(6 yacoB) CpexcTBa  TOHMCKa ¥ aBTO3aMEHbI | JokyMeHTa. [lpumeHsTh mpasuia | /ege.htm OpraHu3anuuTBOPUECK
B TEKCTOBOM IIPOLIECCOPE. | HIUTUPOBAHUS uctouHukoB | Caiit Pemy EI'D | oiinccnenoBaTenbckon
Hcnons3oBanue ctuieit. | u opopmiieHus Ooubmuorpaduueckux | HHGOpPMATHKA NESATeTbHOCTH
CrtpykTypupOBaHHbBIC TEKCTOBBIC | CCBHUIOK. https://inf- yaanmxcs
nokymeHntel.  CHOCkH, ornaBicHue. | [IpuHuMaTh yuactue | ege.sdamagia.ru/
KonnexTuBHas paboTa ¢ JOKyMEHTaMHU. | B KOJUIEKTHUBHOM pabote Hajx | Poccniickas
HNHCcTpyMeHTHI PELIEH3UPOBAHUS | TOKYMEHTOM. 3JIEKTPOHHAsI LIIKOJIa
B TEKCTOBBIX TMpolieccopax. OOnaunbie | Beimonuats  Habop  w mpoctyio | https://resh.edu.ru/
CEpPBUCHI. JenoBas nepenucka. | BEPCTKY MaTeMaTUYeCKHX TEKCTOB
Pedepar.  IlpaBunma  muTHpoOBaHHS
HCTOYHHUKOB 1 ohopMIiIeHUs
oubmmorpaduueckux CCBIJIOK.
OdopmiieHne  cnMcka — JIUTEpaTypBhl.
CrangapTsl oubmmorpaduyecknx
ONMCaHUM. 3HaKOMCTBO
C KOMIIBIOTEPHOM  BEPCTKOM  TEKCTa.
TexHuueckue cpeacTBa BBOAA TEKCTa.
Creunanu3upoBaHHbIE cpencTsa
pelaKTUPOBAHMS MaTeMaTHYECKUX
TEKCTOB. [MpakTHueckue paboThI
1.Bépcrka JIOKYMEHTOB
C MaTeMaTUYECKIMHU bopmynamu.
2.MHOrocTpaHU4HbIE JOKYMEHTHI.
3.KomnekruBHas pabota
C IOKyMEHTaMHu
AHanmu3 naHHbIX | AHanu3 gaHHbIX. OcHOBHbIE 3anauM | [IpuBoauThe mpumeps! 3aaad ananu3a | Caiit KoHcrantnHa | [lenaTe  OCO3HAHHBIM
(8 wacoB) aHaNMM3a JaHHBIX: [POTHO3MPOBaHME, | NaHHBIX. [losicHATh Ha mnpumepax | [lomskosahttps://kpo | BeIOOP, yMETh
KJIaccuduKanusi, KJIacTepH3allns, | MocaeI0BaTeIbHOCTD pemeHus 3aaa4 | lyakov.spb.ru/school | aprymentupoBats  ero,
aHaIN3 OTKJIOHEHUH. | aHAJIN3a JaHHBIX. [ege.htm Opathb
[TocnenoBarensHOCTh pemieHus 3anad | Pemate mpocteie 3amaun aHanm3a | Caidt  Pemry EI'D | oTBeTcTBEHHOCTH 3a
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aHallM3a JaHHBIX: COOp TEPBUYHBIX
JTAHHBIX, OYMCTKAa M OLEHKAa KauyecTBa
TaHHBIX, BBIOOP W/ WJIH TOCTPOCHHE
MOJIENH, TMpeoOpa3oBaHHE  JaHHBIX,
BHU3yaH3aIus JaHHBIX, HHTEPIPETAIHS
pe3ynbratoB. [Iporpammubie cpeacTBa
Y UHTEPHETCEPBUCHl Il 00pabOTKU
U IPEJCTaBICHUs JaHHBIX. bombline
JIAHHBIE. MammunHoe oOyueHue.
WuTennexkTyanbHbll aHaan3 JaHHbIX.
Ananus JTAHHBIX C IMIOMOIIBIO
ANEKTPOHHBIX Tabmui. Beruucienue
CYMMBI, CpEIHEro apupmMeTHu4ecKoro,
HanOOJIBIIIETO (HAaMMEHBIIIETO)
3HA4YeHUs JMana3oHa. Brerumcienue
kodhdulreHTa  KOppeNsiiuh  JIBYX
pAIOB JTAHHBIX. [Toctpoenue
CTOJIOUYATHIX, JIMHEHYATBIX M KPYTOBBIX
muarpamMm.  Iloctpoenme  rpaduxos
¢ynkuuit. Ilogbop nuHMHM TpeHna,
pemieHne  3agad  MPOTHO3WPOBAHMSL.
YucneHHoe  pelleHHe  ypaBHEHUH
C IOMOIIBIO  Toja0Opa  MmapamMeTpa.
OnTumu3anusi Kak MOMCK HAWIY4IIero
pemieHusi B 3aJaHHBIX  YCJOBHUSX.
IleneBass  QyHKUMA,  OTpaHUYCHHUS.
JlokanbHble U r7100adbHBIH MUHUMYMBI
ueneBod (Qynkuuu. Pemenue 3amau

ONTUMHU3ALNH C TIOMOIIBIO
AJIEKTPOHHBIX TAOJIHII.

[IpakTnueckue  paborbel  1.AHamu3
JaHHBIX  C [IOMOLIBIO  DJIEKTPOHHBIX

tabnun. 2.HarnmsnHoe mnpencraBieHue

JaHHBIX C INOMOLIBIO JJICKTPOHHBIX
Tabnuu. Mcnonp30BaTh COPTHPOBKY
u unpTpel. Mcnonb30BaTh cpeacTaa
JIeTIOBOM TpadUKH IS HArJISIHOTO
NpeaACTaBJICHHUA JaHHBIX.

Pemats IpOCTHIE pacuéTHbIe
U OIITUMH3AIIMOHHBIC 3aJa4un
C TMTOMOIIBIO IEKTPOHHBIX TAOJIHIL

uHpopMaTHKa
https://inf-
ege.sdamgia.ru/
Poccuiickas
QJICKTPOHHAA IIKOJIa
https://resh.edu.ru/

pe3yNbTaThl BEIOOpA
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pe3yapTaToOB CTaTUCTUYECKOU
00paOOTKM JAaHHBIX B BHUJIE JAMArPAMM
CpPEACTBAMHM PEAAKTOPA BJIEKTPOHHBIX

TadJIu1I.
3.IToxbop JTUHUT TPEH/Ia,
MIPOrHO3HPOBAHHUE.
Pesep yuebHOTO Bpemenu (14 qacoB)
11 KJIACC (136 HACOB), 20 yacoB — pe3epBHOE BpeMsl
No | Tema, pazgen kypca | IIporpammuoe XapakTepucTuka Ucnonszyembie S0P BocnurarenpHblii
/ coJiep>KaHue JESITEIIbHOCTH MOTEHIIUAT
i o0y4aromuxcs IPOrpaMMBbl
BOCIIUTAHHUS
«YpouHas
JESITEIbHOCTDY
Teopernueckue ocHOBbI nHPOpMaTHKH( 1 81)
1 | Uadopmanus Teopernueckue mnoaxonsl | XapakTepu3oBaTh Caiit KoncranTtuna | YcranoBieHnue
1 MHOOPMAITHOHHBI | K OIEHKE KOJINYECTBA | pa3IHYHbIC IMonsxosahttps://kpolyakov.spb.ru/school/ege.ht | moBepureabHBIX
e mpoueccel (10 | uapopmaryu. 3aKoH | TEOPETUUECKHE m OTHOIIIEHUN MEXTY
4acoB) aJTUTUBHOCTH noaxoasl  k onenke | Caiit Pemry EI'D undopmaruka He1arornyeckum
uHpopmarmu.  Dopmyna | KOJIMYECTBA https://inf-ege.sdamgia.ru/ pabOTHUKOM H €ro
Xaptiu. Nudopmanus | uHpopmanuu. Poccuiickast 3eKTpoHHAs MIKOJIa o0yyaromumucs,
1 BeposITHOCTh. Popmyna | OnuceiBaTh https://resh.edu.ru/ CIOCOOCTBYIOIINX
[llenHoHa.  AJITOPUTMBI | U3ydaeMble HO3UTUBHOMY
COKATHS JAHHBIX. | aITOPUTMBI CXKATHUS BOCIIPHSITHIO
Anroputm RLE. | naHHBIX, 00yJaromuMucs
AJropuT™ Xaddmana. | cpaBHUBATH TpebOoBaHMI "
Anroputm LZW. | pe3ynbraTsl 150, npocb0
ANTopuUTMBI ckaTus | paboTHI. MeIarOrMIecKoro
JAHHBIX c notepsimu. | Pemate 3amaum Ha paboTHuUKa,
YMeHbIIeHHe  TIYOWHBI | OnpeesieHue MPUBJICYCHUIO WX
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KOJIMPOBaHUsA BeTa.

OcCHOBHEIE Uaeu
ITOPUTMOB cKaTus
JPEG, MP3.Ckopoctb
nepeaadu JIAHHBIX.
3aBHCHUMOCTh BpEMEHU
nepegadu oT
MH(POPMAITMOHHOTO

00BéMa JIAHHBIX
Y XapaKTEePUCTUK KaHaJla
CBSI3H. [Iprnunnel

BO3HUKHOBEHHUsI  OLIMOOK
IIpy  Iepenadye  JaHHBIX.

Konzl, IMO3BOJISIOLIHE
00HapyKUBATh

Y UCIIPABJISATh OIIINOKH,
BO3HHUKAIOIIUE npu
nepeaaye JaHHBIX.
Paccrosane  XsmMwuHra.
Konuposanue

C TOBTOPEHUEM OUTOB.
Konrr X3MMHUHTA.
Cucrembl. KoMIoOHEHTHI
CHCTEMBI " UX
B3aHMOJICHCTBHE.
CucreMHbIi 3 dexT.
VYnpasnenue Kak
MH(OPMAITMOHHBIN

npouecc. OOpaTHas CBA3b.
[TpakTnueckue paboThI
1.Cxarue JTAaHHBIX
C IOMOIIBIO  aJIropUTMa
RLE. 2.Cxkxatue maHHBIX

BpEMEHU Tepeayn
JAQHHBIX MO KaHaly
CBSI3U

C U3BECTHBIMU
XapaKTEPUCTUKAMH.
[ToscHsATh
MIPUHIUTIBI
OoOHapyXKeHUS

Y UCIIpaBJICHUS
OIMOO0K npu
nepeaade  JaHHBIX
C IOMOILBIO
MIOMEXOYCTONYUBBI
X KOJIOB.

[ToscHATh 3HaUeHHE
MMOHSATHAN
«CHUCTEMAY,
«IOJICUCTEMAY,
«CUCTEMHBIN
apdexT,
«YTIPaBIICHUEY;
3HaueHue oOpaTHOU
CBSI3U TUTSt
JOCTHO)KEHHUST  LIeNU
YIpaBJICHUS

BHUMAaHUS K
oOcyxmaemMoii  Ha
ypoKe
uHpopmanuu,
aKTHBM3alMHd  HX
IMO3HaBaTCIILHOM




C IOMOINBIO  AITOPUTMA
Xaddmana. 3.Cxatue
TAHHBIX C TIOTEPSIMH

(anroputmbel JPEG, MP3).
4.ITomexoycTOMYMBEIE
KOJIbI

MonenupoBanue (8 | Moaenu Onpenensarsb Canr KoHcTranTuna | ucmnonabp3oBanue

YacoB) u MozenupoBanue. llenb | moHsTHS «momenby, | [Tomskosahttps://kpolyakov.spb.ru/school/ege.ht | BociutaTenbHbIX
MOJIETTUPOBAHUSI. «MOJEIMPOBaHUE». | M BO3MOXKHOCTEH
AJIEKBaTHOCTh mozaenu | Knaccupunmponare | Caiit Pemry EI'D nndopmaruka coaep>KaHus
MOJICTTUPYEMOMY OOBEKTY | MOJICIH no | https://inf-ege.sdamgia.ru/ y4e0HOro
WIM  TOpolecCy,  LeNu | 3aJaHHOMY Poccuiickast anekTpoHHas IKOJIA npeaMera  uepes
MOJICTTUPOBAHHSI. OCHOBAHHIO. https://resh.edu.ru/ JICMOHCTPAIIHIO
dopmanuzanus Onpenenstb  1eb oOy4aromumcs
TIPUKJIATHBIX 3a/1a4. | MOJCIMPOBAHUS IPUMEPOB
[IpencraBnenue B KOHKPETHOM OTBETCTBEHHOTO,
pe3yJIbTaToB ciydJae. TPaKIaHCKOTO
MOJETUpPOBaHusl B BHIE, | [IpuMeHaTs MOBE/ICHUS,
YIOOHOM IS BOCIIPUSATHS | aITOPUTMBI MIPOSIBIICHUS
yenoBekoM. ['paduueckoe | HaXOXKACHUS YeNoBEKOMIOOUs u
MPEJICTABICHUE  JIAHHBIX | KpaTYaWIINX ITyTeu T0OpOCEePIEUHOCTH
(cxembl, Ta0JIUIIBI, | MEXIY BEpUIMHAMHU , depe3 moabop
rpadukn). I'padpml. | oppeHTHPOBAHHOTO COOTBETCTBYIOLIUX
OcHoBHbIE nousitus. | rpada. I[lpumeHsTH TEKCTOB TUIS
Buner rpados. Omnmcanue | aropuTMBI YTCHHSI, 3a7ad JUIs
rpacdoB C TIOMOIIIBIO | OTIpeIeTICHUS peleHus,
MaTpPHII CMEXHOCTH, | KOJIMIECTBA POOJIEMHBIX
BECOBBIX MATPHII, CHUCKOB | Pa3IMYHBIX  MyTei CUTyarui TUIS
CMEKHOCTH. Pemenne | MexXIy BepIIUHAMH 00CyXIeHUS B
QITOPUTMHUYECKUX 3a/1a4y, | OpDUEHTHPOBAHHOTO KJIacce;
CBS3aHHBIX  C QHAIM30M | AlUKJIMYECKOTO
rpa¢os (moctpoenue | rpada.
ONITHMAJILHOTO nytu | [IpuBoauTH
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MEXy BEpIIMHAMU Tpada;
oIpesieNiecHue KOJIMYEeCTBa
Pa3IMYHBIX IIYTEH MEXIY
BEpIIMHAMU
OPHEHTHUPOBAHHOTO
aIKIMYecKoro  rpada).
JlepeBbsi. bunapnoe
nepeBo. JlepeBbs moucka.
CrocoOwr 00x011a J1epeBa.
[IpencraBnenue
apumeTHIecKux
BBIpKEHU N B BUJIE
nepesa. JJUCKpEeTHBIE UIPbI
JBYX WIPOKOB C MOJTHON
nHpOpMaIHeH.
[Toctpoenue nepeBa
nepebopa BapHAHTOB;
OIHMCaHUE CTPATETUU UTPHI
B TaOJIMIHON dopme.
Beiurpsiiseie

Y TIPOUTPHINITHBIE
NO3ULMU.  Beurpslinisele
CTpaTEeruu. CpenctBa
HCKYCCTBEHHOI'O
WHTEJUICKTA. CepBuchl
MAaIIMHHOTO nepesojia
U PaclO3HAaBAHMUS YCTHOMU
peun. KoruutusHbsie
cepBuckl. Mnentudukamms
U TIOMCK  HM300pa)KeHUH,
pacrio3HaBaHHe JIHIL.
Camoo0byuaromiuecs
cucteMsbl. VICKyCCTBEHHBII

MIPUMEPBI
MCIIOJIb30BaHUS
JepeBbeB | rpadoB
npu ONMCAaHUU
00BEKTOB

U TIPOIIECCOB
OKPY>KaIoIIEero
MUpa.
XapakTepus3oBaTh
UTpy Kak MOJelb
HEKOTOPOU
cutyauuu. JlaBatb
omnpeneneHne
BBIUTPBILITHOMN
CTpaTeruu.
OnuceIBaTh
BEIUTPBIITHYIO
CTpaTeruo

B 3aJJaHHOU
UTPOBOM CUTyalluu
B hopme JiepeBa
WId B TaOJIMYHOU
dopme.6 IlosicHATH
MOHSITUS
«HMCKYCCTBEHHBIN
HHTEIIEKTY,
«MAIIUHHOE
oOydeHue».
[TpuBoUTH
MPUMEPBI
perraemMbIx
C IOMOILIBIO
HCKYCCTBEHHOTO

3a1a4,




HNHTCIIJIICKT

B KOMITBIOTEPHBIX ~ Urpax.
Hcnonb3oBaHne MeETOIOB
UCKYCCTBEHHOTO
WHTEJUIEKTa B O0Y4YarOIINX
cucremax. VMcnonb3zoBaHue
MCTONOB MCKYCCTBCHHOI'O
MHTEJJIEKTa

B POOOTOTEXHUKE.

HUHTCIJICKTA

HNurepner BEIIEH.
IlepcnexkTuBel  pa3BuTHUSA
KOMIIBIOTEPHBIX
MHTEJJIEKTYaJIbHBIX
cucreM. HeliponHsle ceTu.
[IpaxkTrueckue padoThI
1.ITouck BBIUTPBIIITHOMN
CTpaTeruu B UIpe
C MOJIHOM MHpopManue.
2.CpenctBa
UCKYCCTBEHHOTO
VHTEJUIEKTa

Anroputmsl 1 iporpammupoBanue(5049)

1 Onementsl Teopuu | opmanuzanus nonatus | [loscHate nonstus | Cailt KoHcranTHHa | ncnosnb3oBaHue
QJITOPUTMOB (6 | anroputma. Mammna | «BerauciutensHbiii | [omsxosahttps://kpolyakov.spb.ru/school/ege.ht | BocimTarensHbIX
YacoB) Teropunra KaK | IpOIECCH, m BO3MOKHOCTEN

YHHUBEpCAIbHAs ~ MOJEIb | «CIOKHOCTb Caiit Pemy EI'D undopmaruka coJlepKaHus
BBIYHCIICHUIA. Tesuc | anropur™ay, https://inf-ege.sdamgia.ru/ y4e0HOTO
UYépua-TrropuHra. «3(p(HeKTUBHOCTH Pocculickas 351eKTpOHHAs MIKOJIa npeaMera  4epes
Maruaa [Tocra. | anroputman. https://resh.edu.ru/ JICMOHCTPAIIHIO
Hopmanbublie anropudmer | /laBats OLICHKY o0yJaromumcs
Mapkoga. CII0)KHOCTH MPUMEPOB
ANropuTMHUYECKU M3BECTHBIX OTBETCTBEHHOTO,
HEpa3peuImMble  3aJa4d. | AITOPUTMOB. TPAXKJIAHCKOTO



https://kpolyakov.spb.ru/school/ege.htm
https://kpolyakov.spb.ru/school/ege.htm
https://inf-ege.sdamgia.ru/
https://resh.edu.ru/

3amaua OCTaHOBA.

HeBo3M0XHOCTE
aBTOMAaTHYECKOU OTJIagKHh
MPOrpamm. OrneHka

CIOKHOCTH BBIYMCIIEHUU.
Bpemst pabotrel U 00BEM
HCIOJIB3YEMOM MMaMATH, UX
3aBUCUMOCTh OT pa3zmepa
HCXOJ/IHBIX JTAHHBIX.
OlLieHKa aCUMIITOTUYECKON
CIOKHOCTH  QJITOPUTMOB.
AJITOPUTMBI
MMOJIMHOMHAIIBHOMN
cinoxxnoctu. IlepeGopHbie
AT OPUTMBIL. [Ipumepsr
pa3IMYHBIX  AJITOPUTMOB
pelIeHnsl OJHOW 3ajaud,

KOTOpBIE UMEIOT
Pa3sIUYHYI0  CIIOXHOCTb.
[TpakTrHyeckas pabora
CocraBnenue MIPOCTOM

IIpOrpaMMBbl ISl MalllMHbI
TrropuHra

[IpuBouTH
pUMepBI

3P PEKTUBHBIX
ITOPUTMOB

MOBE/ICHUS,
MPOSIBIICHUS
YeIIOBEKOIOOUS U
n00pOoCepIeYHOCTH
, 4epe3 moudop
COOTBETCTBYIOIIUX
TEKCTOB JUTST
YTeHMs], 3aja4 s
pelieHus,
POOJIEMHBIX
CUTYyalHil TS
o0cCyXIeHUs B
KJ1acce;




ANTropUTMBI

U CTPYKTYpPBI
JAaHHBIX (28 yacoB)

ITouck mpocCTBIX uMCElN
B 33JJaHHOM JUana3oHe
C IOMOIUBIO  AJIFOPUTMA
«peweto  DparocheHar.
MHoropa3spsiiHble  Lenble

qucia, 3aJa4d  JITHHHOM
apumeTukm. CnoBapu
(acconmaTBHBIC

MacCHBBI, OTOOpaXKCHHUS).
XouI-TaOuIbl.
[Toctpoenne andaBUTHO-
YacTOTHOTO CJIOBaps IS
3aIaHHOTO TEKCTa. AHAIN3
TEKCTa Ha EeCTECTBEHHOM
SI3BIKE. Brinenenue
MOCIIe0BATEIBHOCTEH 110
m1abJIoHy. Perynsipusie
BbIpakeHUs.  YacTOTHBII
ananmu3. Crexku. AnHanu3
MPaBHJIBHOCTH
CKOOOYHOT'O  BBIPAKEHHUSI.
Brruncnenue
apudmeTnyeckoro
BBIPQXXEHUS, 3alHCaHHOTO
B MOCTGUKCHON  (opme.
Ouepenu. Mcnonb3oBaHue
ouepeau Il BPEMEHHOTO

XpaHeHus JIAHHBIX.
CBs3HBIC CIIVCKH.
Peanu3zamus cTeKa
U odepean C TIOMOIITBIO
CBSI3HBIX CITHCKOB.
AnropuTt™Mbl Ha Tpadax.

Hcnonp3oBaTh
AITOPUTM  «PEILETO
Opatochena»  ans
MMOMCKA  TMPOCTHIX
yycea B 3aJaHHOM
JIMaIia3oHe.
IToscHATE
TIPUHITATIBI
00paboTku
MHOTOPa3psTHBIX
LIEJIBIX qyucen
U peallu30BbIBATh
COOTBETCTBYIOIINE
AJTOPUTMBI Ha
SI3BIKE
IpOrpaMMHUPOBaHUS

[IpumensTH
CJI0Bapu
(accomnmaTuBHBIC
MacCCHBHI,
OTOOpaXKeHHsI)

B 3aJja4ax
00paboTKU JaHHBIX.
BrimonHsaTh
IIPOCTOMU aHanu3
TEeKCTa Ha
€CTECTBEHHOM
SI3bIKE, B TOM YHCIIC
C UCIOJIb30BAaHUEM
PETYISPHBIX
BBIPAKCHU.
[ToscHATH

Caiir KoncTanTtnna
IMonsxosahttps://kpolyakov.spb.ru/school/ege.ht
m

Caiit Pemry EI'D nndopmaruka
https://inf-ege.sdamagia.ru/

Poccuiickas anexkTpoHHas mKosia
https://resh.edu.ru/

UCTIOJIb30BaHUE
BOCIHUTATEIbHBIX
BO3MOXHOCTEN
coJiep>KaHus
y4eOHOTO
npenMera  uepes
JIEMOHCTPAIIHIO
oOydJaromuMcest
IPUMEPOB
OTBETCTBEHHOTO,
IPaXTaHCKOTO
MOBE/ICHUS,
MIPOSIBIICHUS
YeNoBEKOMIOOUs U
100poCepIeYHOCTH
, depe3 moubop
COOTBETCTBYIOIINX
TEKCTOB TUIS
YTCHHSI, 3a7a49 JUIs
pelieHus,
POOJIEMHBIX
CUTYyalHi I
00CyXIeHUS B
KJ1acce;



https://kpolyakov.spb.ru/school/ege.htm
https://kpolyakov.spb.ru/school/ege.htm
https://inf-ege.sdamgia.ru/
https://resh.edu.ru/

ITocTpoenue
MHUHHUMAJIBHOTO OCTOBHOT'O
JepeBa B3BEILIEHHOTO
CBA3HOTO
HEOPUEHTUPOBAHHOTO
rpadga. OOxoxm  rpada
B rnyouny. O6xox rpada
B wmpuHy.  KosmuectBo
Pa3IMYHBIX IIYTEH MEXKIY
BEpUIMHAMU

OPUEHTUPOBAHHOTO
AIUKIINYECKOT O rpada.
AJiroput™m JIeHKCTpBI.
AJroput™ Dnoiima—
Yopmamia. HepeBbsi.
Peanuzanus JepeBa
C TIOMOII[BIO  CCBUIOYHBIX
CTPYKTYP. JIBonuHbIE
(bunapHsbIe) JI€PEBDSL.

ITocTtpoenune pnepesBa s
3aJIaHHOTO
apu(pMeTHYECKOTO
BBIpaXeHUs. PeKkypcuBHbIE
AJITOPUTMBI o0xoza
nepeBa.  Mcnonp3oBaHue
CTeKa W ouepeau Ul
obxoma nepeBa.
JnHammudeckoe
MIPOrpaMMUpPOBaHHE
METOJl  pEIlEHUs
C COXpaHEHUEM
MIPOMEKYTOUHBIX
pE3yJIbTaTOB.

KakK
3aaad

3amaun,

HOPUHIUIBL  PabOTHI
CTE€Ka U OYepe.u,
HCIIOJIb30BaTh
CTEKH U o4epenu
JUISt peleHus
AITOPUTMHUYECKUX
3aja4.
Peanmu3oBBIBaThH

1 HUCIIOJIb30BAaTh
JIBOMYHBIE
(OuHapHbIe)
JIepeBbs W rpadsl
JUTSL peIICHUS 33a9
00pabOTKHN JaHHBIX.
Hcmons30BaTh
IMHAMHYECKOe
IPOrpaMMHUPOBAHUE
IJIg  BBIYHCIEHUS
PEKYPCUBHBIX
byHKIMH, moacuéra
KOJINYECTBA
BapHaHTOB

U peIieHUs
ONTHMH3AINHU

3aaa4d




peuracMbIC C IIOMOIIIBIO

JTMHAMHYECKOTO
IPOrpaMMHUPOBAHUS:
BBIYHCIICHUE

PEKYpPCUBHBIX  (YHKIHUH,
noJCUET KOJIMYECTBA
BapHUaHTOB, 3a7a4n
ONTHUMU3AIHH.

[IpakTuyeckue  pabOTHI
1.ITouck mTpOCTHIX YHCEIN
B 33/IaHHOM  JIMaIla30HE.
2.Peannzanus
BBIYMCIICHUI

C MHOTOpa3psiAHBIMU
YUCJIAMH.

3.ITocTpoenue
a(haBUTHO-9aCTOTHOTO
cioBaps s 33JaHHOTO
TEKCTa.

4. AHamu3 TEKcTa Ha
€CTECTBEHHOM SI3BIKE.
5.Beruncienue
apudmeTnyeckoro
BBIPAXKEHUSI, 3aIIMCAHHOTO
B MOCT(HUKCHOI opme.
6.Mcnons3oBanue
ouepea.
7.Mcnionp3oBanue
JIEPEBHEB JIJIsI BBIUMCIICHUS
apudmeTnyecKux
BbIpa)XKeHMI1. 8. Beruncienun
€ JUIMHBI KpaTyailiero
MyTH MEXIY BEpIIMHAMU




rpada (amroputm
JlefikcTphi).
9.Brruncnenue
PEKYPCUBHBIX

C IIOMOIILIO
JAHAMHYECKOTO
MPOrPaMMHUPOBAHHS.
10.Ilogcuér koimuecTBa
BapHaAHTOB C IIOMOIIIBIO
JAHAMHYECKOTO
MIPOrPaMMHUPOBAHHS.

byHKIMMA

OcHOBBI 00BEKTHO-
OpPUEHTUPOBAHHOTO

POTPaMMHUPOBAHUS
(16 yacoB)

[TonsitTne 006 OOBEKTHO-
OpPHEHTUPOBAHHOM
IIPOrpaMMUPOBAHUH.
OOBeKTHI Y KJIacChl.
CaoiicTBa U METO/IbI
00BEKTOB. OObeKTHO-
OpPUEHTUPOBAHHBIN
aHau3. Pa3pabotka
nporpaMM Ha  OCHOBE
00BEKTHO-
OpPHEHTHUPOBAHHOTO
noaxona. Mukancymsnus,
Haclle/IoBaHue,
oJIMMOpPu3M.
ObICTpOI
IPOTpamMM.
ITpoexTupoBanue
uHTepdeiica

Cpenpl
pa3paboTKu

[ToscHATh
OCHOBHBIE
IIPUHLIMIIBI
00BEKTHO-
OpUEHTUPOBAHHOTO
IIPOrPaMMHUPOBAHHUS
IIpoexTupoBarh
U UCTOJIb30BaTh
IIPOCTBIE  KJIACCBHI
00BEKTOB.
IIpoexTupoBarhb
HepapXuM KJaccoB
JUIS ONMCAHHUS
IPEAMETHOU
o0nacTH.
PazpabarreiBath
IIPOrpPaMMbI
¢ rpadpraecKkumM

Poccuiickast anekTpoHHas MKoia
Pycckuii sa3eik - 11  kjacce

Poccutickas

3JIeKTpOoHHAas mkoia (resh.edu.ru)

Ennnas xomnekuus LTOP
http://school-collection.edu.ru/

IIpuBneuenue
BHUMaHUS
y4Yaluxcs K
obOcyxmaemMoii  Ha
yYpOKe
uH(pOopMaIuy;
WHULUAPOBAHUE H
MO AEPKKa
UCCIIEI0BATEIIbCKO
" NesITeIbHOCTH
IIKOJIbHUKOB;
AKTUBU3AIIHS
MO3HABaTEJIbHON
JIEATEIIbHOCTH;



https://resh.edu.ru/subject/13/11/
https://resh.edu.ru/subject/13/11/
http://school-collection.edu.ru/

MIOJIb30BATEII.
Hcnonb3oBaHue TroOTOBBIX
YIIPaBIIIEMBIX 3JIEMEHTOB
s HIOCTPOCHHUS
uHTepdeiica. O0630p
A3BIKOB
IPOrpaMMUPOBAHUSI.
Ilonatue o mapazurmax
POrpaMMUPOBAHUSI.
W3yuenune BTOpOro si3blka
IPOrpaMMUPOBAHUSI.
[IpakTuyeckue  paboOTHI
1.Ucnonb3oBanue
TOTOBBIX KJIaCCOB
B IIpOTpaMMe.
2.Pa3zpaboTtka MPOCTOU
IPOrpaMMBbI

C UCIIOJIb30BaHUEM
KJIACCOB.

3.Pazpabotka KJacca,
MCTIOJB3YIOIETO
MHKAICYIALUIO.
4.Pa3zpaboTka  HMepapxuu
KJIaCCOB.

5. Pa3paboTtka mporpaMMsl
¢ rpau4ecKkum

uHTEepdeiicom

nHTepdeiicom

Wudopmannonnsie Texnonornn(484)

1 KomnsrorepHo- OTalbl KOMIBIOTEPHO- | Mcrionb30BaTh Poccuiickast 3eKTpOHHas IKOJIa AxTuBuzanus
MaTEMaTH4YECKOE MaTeMaTH4EeCKOro HUMHUTALMOHHOE Pycckmit s3pIk - 11 xmacc -  Poccwmiickas | Mo3HaBaTEIILHOM
MOJEIUPOBAHNUE MOJIETIUPOBAHMS: MOJEIUPOBAHHUE, 3JCKTpOHHAs 11Koja (resh.edu.ru) JIeSITEIbHOCTH;
(8 wacoB) IMOCTaHOBKA 3aJa4y, | B TOM YHCIIE Ha MPUBJICYCHUE

pazpaboTka MOJEJH, | OCHOBE Enwnnas xomnekus LIOP BHUMAaHUS



https://resh.edu.ru/subject/13/11/
https://resh.edu.ru/subject/13/11/

TECTUPOBaHUE MOJICIIH,
KOMIIBIOTEPHBII
SKCIEPUMEHT, aHanm3
pe3yIbTaTOB
MOJCIIUPOBAHUS.
Juckperuzanus pu
MaTeMaTU4CCKOM
MOJICIIMPOBAHUH
HETPEPBIBHBIX MPOIIECCOB.
MoaenupoBanue
JIBUKCHUS.
MonenupoBanue
OHOJIOTUYECKUX  CHUCTEM.
MareMaTHUeCKHE MOIEIN
B 9KOHOMHUKE.
BrruncianurensHbie
SKCIIEPUMEHTHI

C MOJIENISIMH.
Kommneroreproe
MOJEIIUPOBAHUE  CUCTEM
ynpasneHusi. OOpaloTka

pe3yabTaTOB
SKCIIEPUMEHTA. Meton
HaUMEHBIINX KBAJpPATOB.
Orenka YHCIOBBIX
rnapamMeTpoB

MOJICJIUPYEMBIX OOBEKTOB
U IIPOLIECCOB.
Boccranosnenne
3aBUCHUMOCTEH o
pe3yJbTatam
JKCIIEPUMEHTA.
BeposiTHOCTHBIE  MOAENH.

BepOHTHOCTHBIX
MoJeen

http://school-collection.edu.ru/

yqammxcs K
LEHHOCTHOMY
aCIIeKTy
M3y4aeMbIX Ha
YpOKax  sBJICHUM;
IIPUBJICYCHHE
BHUMAaHHUS
y4Yaluxcs K

oOcyxmaemMoli  Ha

ypoKe
UHpOpMaLNK;



http://school-collection.edu.ru/

Meroast  MownTe-Kapio.
muranmonnoe
MOJICJIUPOBAHUE.
Cucremsl MaccOBOTO
00CITyKHBaHUS.
[IpakTrueckue
1.MonaenupoBanue
JIBUKCHHUSL.
2.MonenupoBanue
OMOJIOTMYECKHUX CHCTEM.
3.MmuTanmoHHoe
MOJIETTUPOBaHUE
C TIOMOIIBIO
Mounre-Kapso.
4.00paboTKa pe3ybTaToB

paboThl

METOJa

HKCIIEPUMEHTA

ba3br nmannbix (10 | Tabnuunbie XapakTepu3oBaTh Poccuiickast anekTpoHHas MIKojia PazButne

YacoB) (pensiuoHHEIE) 0a3pl | 6a3y nmaHHBIX Kak | Pycckmif  si3pik - 11 wiacce - Poccwiickas | KpeaTUBHOTO
JAHHbIX. Tabmuua — | Mozenb 2JIeKTpoHHas mikona (resh.edu.ru) MBILLUIEHUS
IIPEJICTAaBICHUE CBEIEHUH | IPEIMETHON (camocrosiTenbHOE
00 OJIHOTUIHBIX 00BEKTAX. | 00IACTH. Enunas xomnexus LIOP IIPUMEHEHNE
ITone, 3ammce.  Kirou | [IpoekTupoBath http://school-collection.edu.ru/ 3HaHU#, cmocoOoB
TaOTHIBI. Pabota | MHOTOTa0IMYHYIO NEeUCTBUM, TOUCK
c roroBoi 0a3oil JaHHBIX. | 0a3y JAHHBIX. HECTaHJapPTHBIX
3anonHeHue 6a3bl | OcyIIecTBIATh pelieHuit);
JTAHHBIX. [Touck, | BBOA AKTUBU3ALIMS
COpPTHUpPOBKa U pEeaKTUPOBAHUE M03HABATEJIbHOMN
U GUIbTpAlUsl  JaHHBIX. | JAHHBIX. JESATENBHOCTY;
3anpockl  Ha  BBIOOPKY | OCyIIECTBIATH MPUBJICYCHUE
JTAaHHBIX. 3anpocel | COPTUPOBKY, IMOUCK BHUMaHUs
C mapaMeTpaMHu. U BBIOOp  JIaHHBIX yYamuxcs K
Boruucnsiemsie noJist | B TOTOBOM 6aze LIEHHOCTHOMY
B 3apocax. MHoro | JaHHBIX. acreKTy



https://resh.edu.ru/subject/13/11/
https://resh.edu.ru/subject/13/11/
http://school-collection.edu.ru/

TaOIMYHbIEe 0a3bl TaHHBIX.
Tunbl  cBs3ed  MEXay
Ta0IULIaAMU. Buemnunit
kmrou. IlenmocTHOCTE 0assl
JAHHBIX. 3anpochl
K MHOTOTAOJIMYHEIM 0a3zaMm
JTQaHHBIX. OCHOBHEBIE
MPUHIUAIIBI HOPMaTU3alluN
0a3 JIAHHBIX. SI3BIK
yIpaBJiICHUS JaHHBIMHU
SQL. Co3ganue npocTbhIX
3anpocoB Ha s3bike SQL
Ha BBIOOPKY JaHHBIX W3

OJIHOM TaOJINLIBI.
Hepensauunonueie 0a3bl
JaHHBIX. DKCHepTHBIC
CHUCTEMBI.

[IpakTrueckue paboThI
1.PaGora ¢ roroBoii 0a3oii
JTaHHBIX.

2.Pa3pabotka
MHOT'OTa0IHYHON 0a3nl
JIAHHBIX.

3.3anpocsl

K MHOTOTAOJIMYHOI  0ase
JTaHHBIX.

4. VYmpaBneHue IaHHBIMU
¢ oMok s13b1ka SQL

®opMupoBaTh
3arpochl Ha TOUCK
JTAHHBIX B Cpele
CUCTEMBbI
ynpasieHus 0azaMu
JAHHBIX.
YnpaBnsath
JAHHBIX

C TIOMOIIIbIO
MPOCTBHIX 3alpOCOB
Ha s3b1ke SQL.
[TosicusiTh  0oOnactu
IPUMCHCHUS,
JIOCTOMHCTBA

Y HEJOCTATKHU
HEPESUOHHBIX
0a3 JTAHHBIX
B CPaBHEHUHU

C PENALIMOHHBIMU

Oasoit

U3y4aeMbIX Ha
YpOKax  sBJICHUM;
MIPUBJICYCHHE
BHUMAaHUs
yUaanmxcs K
obOcyxmaemMoii  Ha
ypoKe
uHpopmanuu;
BOCTIMTaHHE
TYMaHUCTHYECKOIO
MBIIUTICHHUS.

Be6-caiitb
4acoB)

(14

HNHTepHeT-IpHIIoKEHUS.

[TonsTne 0 CEpPBEPHOM
1 KIAEHTCKOMN qacTsIx
camra. TexHonorus
«KJIMEHT — CcepBep», €€

IToscHATE
TIPUHIIAIIBI
TEXHOJIOTHH
«KJIIUEHT —
cepBep» Ha

Poccuiickas anexkTpoHHas mKoia
Pycckmii  s3pik - 11 kjace

Poccuiickas

SJIEKTpOHHAas mKoia (resh.edu.ru)

Ennnas xomnexmus [JOP

WHUIIMAPOBAHUE U
MOJAEPIKKA
HCCIIE0BATEIIHLCKO
7| IesITeIbHOCTH
oOydJaronmxcsi B



https://resh.edu.ru/subject/13/11/
https://resh.edu.ru/subject/13/11/

JIOCTOMHCTBA
M HEIOCTaTKH. OcCHOBBI
sI3bIKa HTML
M KaCKaJIHBIX TaOIMII

ctwieit (CSS). Cuenapuu
Ha  s3eike  JavaScript.
@®opmbl Ha BeO-CTpaHUILE.
Pasmemenue BeO-CaiiToOB.
VYenyra XOCTHH ra.
3arpy3ka (aiioB Ha CaT.
[IpaxkTrueckue padoThI

1.Co3nanue TEKCTOBOH
BEO-CTpaHUIIBL.
2.Co3ganue BeO-
CTpPaHUILIbl, BKJIIOYAKOLIEH
MYJIbTUMEAUIHbBIE
00BEKTHI (pucyHkw,
3BYKOBBIE JlaHHBIE,
Buneo).  3.0dopmienue
CTpaHUIIBI C IMMOMOIIIBIO
KAaCKaJIHBIX Ta0IMIT

ctuieil. 4.Mcnons3oBanue
CLICHapHEB Ha  SI3BIKE
JavaScript

npuMepe
B3aUMO/ICHCTBUS
Opaysepa U BEO-
cepsepa.

CoznaBaTh IpOCTHIE
BEO-CTPaHUIIBI,

UCTIONB3YS SI3BIK
pasmetkn  HTML,
KaCKaIHbIE
TaOJIUIIBI CTWIIEN
U CIICHApUH Ha
a3bike JavaScript.
OnuceiBaTh
TEXHOIOTHIO
pa3MeIrIcHHs
calToB B CE€TH
WNHuTrepuer

http://school-collection.edu.ru/

pamkax
peaM3aiii UMM
WHIMBUTyaJIbHBIX
u IPYIIOBBIX
HCCIICI0OBATEIbCKH
X TPOEKTOB, YTO
JIacT
oOydJaromuMcest
BO3MOXKHOCTb
IPHOOPECTH HABBIK
CaMOCTOSATEILHOTO
peleHus
TEOPETUYECKOMN
po0OJIeMbl, HaBBIK
TCHCPUPOBAHUS U

odopMIIeHUS
COOCTBEHHBIX

UaeH, HaBBIK
YBaKHTEIILHOTO
OTHOIICHUS K
qyKUM HJesIM,

O(QOpMIICHHBIM B
pabotax  JApyrux
HCCeI0BaTeIeH,
HaBBIK MTyOJIMYHOTO
BBICTYIIJICHUS
nepes ayIuTopuei,
apryMEeHTHPOBaHUS
" OTCTaWBaHUS
cBoen TOYKHU
3peHHS



http://school-collection.edu.ru/

KomnbrotepHas
rpaduka (8 yacon)

BBon M300paeHUH
C MCTIOJIb30BaHUEM
Pa3IUYHBIX U (POBBIX
YCTPOWCTB (upoBBIX
¢doroanmaparos
1 MHUKPOCKOIIOB,
BUJICOKAMeED,

U T. 1.). ['padpuueckuit
penaktop.  Paspemenue.
KangpupoBanue.
Hcnpasnenune
MEePCTIEKTUBBIL.
I'mcrorpamma. Koppekuus
yYpOBHEH, KOPPEKIIHS
usera. (OOecuBeunBaHuE
LBETHBIX  HM300pakKeHUH.
Perymub. Pabora
c obmactsamu.  DOUIBTPEIL.
MHorocnoitHbie
n3o0paxeHus. TekcToBbie
CJION. Macka CJIO4.
Kanansr. Coxpanenue
BBIJICTICHHOM o0nacru.
[Toxroroska
WUIIOCTpauii  uist  BeO-
CaiiToB. AHHUMHPOBAHHBIE
n3obpaxenus. BexTopHas

CKaHEepOB

rpaduka. IIpuMUTHBBL.
HN3menenue MopsIAKa
JJIEMEHTOB.
BripaBHuBaHuE,
pacrpeneeHue.
I'pynnupoBka.  Kpussle.

BeImonHsATe 0011yIo
KOPPEKIIHIO

U (POBBIX
HU300pakeHU.
IIpumeHnATH
UHCTPYMEHTBI
rpau4eckoro
penakropa

K OT/ICTTbHBIM
obnacTsim
N300paxeHus.
Crpouth
MHOTOCJIOMHBIE
HU300paKCHUS

C MCITOJIb30BaHHEM
MacokK,  TOTOBUTH
WUTIOCTPAIlHA  JUTS
pa3MerieHUs Ha
BeO-caiiTax,
CO3/1aBaTh
AHUMUPOBAHHBIC
U300pakeHUsL.
CoznaBath
BEKTOPHBIE
HU300paKeHHS
C TIOMOUIBIO
penakropa
BEKTOPHOM
rpaduxu
WHCTPYMEHTOB
TEKCTOBOTO
npoiieccopa

501041

Poccuiickas 351eKTpOHHas MIKOJIa
Pycckuii sa3plk - 11 xmacce

Poccuiickas

3JIeKTpOHHAs 1iKkoa (resh.edu.ru)

Ennnas xomnekus LJOP
http://school-collection.edu.ru/

UHUIIUHPOBAHUE U
HOJIIEPIKKA
HCCJIeI0BATEIHCKO
U NEITEIbHOCTHU
oOydaromuxcst B
pamKax
peaM3alii  UMH
UHIUBUIYaJIbHBIX
u IPYMITOBBIX
UCCJIEIOBATEIbCKU
X TIPOEKTOB, YTO
Jact
oOyyJaromuMmces
BO3MO>XHOCTh
IpUOOPECTU HABBIK
CaMOCTOSITENILHOTO
pelIeHus
TEOPETUUYECKOMN
poOJIEMBbI, HAaBBIK
TeHepUPOBAaHUSA U
odopmIIeHUS
COOCTBEHHBIX
HaeH, HaBBIK
YBaXXUTETHLHOTO
OTHOIICHUS K
YYXKUM uziesm,
0pOpMIIEHHBIM B
pabotax  Japyrux
HCCIIeIoBaTeIIeH,
HaBBIK MTyOJIHMYHOTO
BBICTYIUICHUS
nepes ayIuToOpueH,
apryMEHTHPOBAHHUSI
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dopmarsl BEKTOPHBIX U OTCTanBaHUs
PHUCYHKOB. CBOCEH TOYKH
Hcnons3oBanue 3pEeHUs
KOHTYpOB. Bekropusanus
pPacTpOBBIX H300paKCHUI.
[IpakTuyeckue  paboOTEHI
1.06pabotka 1udpoBBIX
dhoTorpaduii
(xagpupoBaHue,
UCIIPABJICHUE
MIEPCIIEKTUBBI, KOPPEKIHUI
YPOBHEI, KOPPEKLHs
LIBETA).
2.Perymb UG POBBIX
¢dororpadumii.
3.MHorocioiHbIe
M300paKeHMsL.
4. AHUMUPOBAHHbBIC
M300paKeHMsL.
5.BekropHas rpaduka
3D-monenupoBanue | [Ipuniuner  moctpoenus | [TosicHATH Poccuiickas anexkTpoHHas mKoia - HUCNOJIb30BaHHE
(8 vacos) U PEJaKTUPOBAHHUS IIPUHIIMIIBI Pycckuii  s3bik - 11 kmacc - Pocculickas | BOCIATATENbHbBIX
TPEXMEPHBIX Mojieiel. | MOCTpOeHUs 2JIeKTpoHHas mikona (resh.edu.ru) BO3MOXKHOCTEH
Cerounsle MOJIETH. | TPEXMEPHBIX CoJlepKaHus
Matepuaisbl. MoJIeeH. Enunas xomnexus LIOP yueOHOro
MonenupoBaHue BeinonssaTe http://school-collection.edu.ru/ npeaMera  yepes
HMCTOYHUKOB  OCBEILEHUS. | OTepaluu o JIEMOHCTpALHIO
Kamepsr. AJIMTHBHBIE | TOCTPOCHHUIO o0yyaromumcs
TEXHOJIOTUU (3D- | u penakTupOBaHUIO IIPUMEPOB
npuntepsl).IlonsTre TPEXMEPHBIX OTBETCTBEHHOTO,
0 BUPTYaJIbHOMN MOJEIIEH. rpaXk1aHCKOI0
pEeaJIbHOCTH Pa3memath Ha MOBE/ICHNUA,
Y TONTOJTHEHHOMN BUPTYaJIbHOU CLIEHE TIPOSIBIICHUS
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peaIbHOCTH.
[TpakTnueckne  paboTEHI
1.Co3nanue IIPOCTBIX

TPEXMEPHBIX MOJICTIEH.
2.CeTo4HbBIE MOJEIIH.
3.PenniepuHr

HCTOYHHUKHU
OCBECIICHHUS

U KaMephl.
[IpuBouTH
MIpUMEPBI
HCITOJIb30BaHUS
TEXHOJIOTUH
BUPTYaJIbHOU

¥ JOTIOJTHEHHOM
peanbHOCTH

4eJI0BEKOIIO0OUS |

n00pOoCepIeYHOCTH
, 4epe3 moudop
COOTBETCTBYIOIIUX
TEKCTOB VIS
YTeHMs], 3aja4 s
pelieHus,
POOJIEMHBIX
CUTyalun U1
00CyXICHUS B
KJIacce;

Peseps yuebnoro Bpemenu (20 yacoB)




