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INIOACHUTEJIbHAS 3AIIMCKA

[Tporpamma mo nHbopMaTuke (YriyoJ€HHbIM YPOBEHb) HA YPOBHE CpeIHEro
obmiero oOpasoBaHMs pa3paboTaHa Ha OCHOBe TpebOOBaHMIA K pe3yJibTaTaM
OCBOEHMSI OCHOBHOJ  00Opa3oBaTeJbHOV  IPOTpaMMbl  CpeIHEero  OOIIEero
obpasoBanus, npeacrasaeHHbix B ®I'OC COO, a Takke demepanbHOM pabouein
MPOTrpaMMbl BOCITUTAHMSI.

[Iporpamma 10 wuHOpMaTMKe MOAET TIpeAcTaBjleHMe O Leasx, OOIen
cTparermy OOyYEeHMs, BOCIMUTAHMS U PasBUTUSI OOYYAIOIIMXCS CpeICTBAMMU
yuebHoOro mnpeamera «MHdopmaTuka» Ha yriybJIEHHOM YpOBHE, YCTaHAB/IMBaeT
00s13aTe/IbHOE IpeaMeTHOe copepykaHue, mpeaycMaTpyuBaeT ero
CTPYKTYpUpPOBaHMeE TI0 paslesiaM M TeMaM Kypca, orpeesiseT pacipeneeHe ero
o Kjaccam (romam M3ydeHwusi), JAaéT MpUMepHOe paclipeie/ieHre yueOHbIX YacoB
[0 TeMaTMYeCKMM paszejiaM Kypca M  peKoMeHayemyio  (IIpUMEPHYIO)
MIOC/IEIOBATEIbHOCTh ~ MX  M3YUYEHMSI C  YYETOM  MEXKIIPeIMETHbIX U
BHYTPUIIPEAMETHBIX  CBsI3€M, JIOTMKM yuyeOHOro IIpoliecca, BO3PACTHBIX
0COB6EHHOCTeN 00YUYarOIINXCSI.

[Tporpamma 1o MHpOpMaTHKe OmpenessieT KOaMueCTBeHHbIe ¥ KaueCTBEeHHbIe
XapaKTEePUCTUKM YUeOHOIO MaTepuasia IJisi KaKIOro rofa M3ydyeHusl, B TOM YMCJIe
IJIST COMEep>KaTeJbHOIO HAIlOJHEHMSI pasHOro BuAA KOHTPOJIS (IIPOMEKYTOUHOM
aTTecTalun 00YyYaIOIINXCS, BCEPOCCUMCKUX IIPOBEPOYHBIX pabor,
roCy/IapCTBEHHOM UTOTOBOM aTTectanuu). [Iporpamma 1o mHpopmaTke SIBJISIETCS
OCHOBOM [JII COCTaBJIeHMSI aBTOPCKMX YUeOHBIX IIpOrpaMM U YUeOHMKOB,
ITOYPOYHOTO IJIAHMPOBAHMS KypCa YUUTEJIEM.

NudopmaTnka B cpegHeM 001LieM 00pa30BaHUM OTPAsKAET:

CYIIHOCTb MHGOPMATMKM KaK HAYYHOM JOUCHUIUIMHBI, M3y4alollen
3aKOHOMEPHOCTHM ITPOTEKAHMSI ¥ BO3MOSKHOCTY aBTOMAaTHU3aMM MH(POPMAaIIOHHBIX
MPOIIECCOB B pa3IMUYHbIX CUCTEMAX;

OCHOBHble  00JlacTM  TpuMeHeHMs]  MHQOpMATMKM, TIpeKIe  BCero
MHGOPMAaLIMOHHbIE TEXHOJIOTMH, YIIpaBJIeHNe U ColMaabHyI0 cdepy;

MEXIUCIUIUIMHAPHBIA ~ XapakTep MHGPOPMATMKM UM MHQPOPMAIMOHHOM
nesITeIbHOCTH.

Kypc mHbopMaTuKM Oj1s1 YPOBHSI CpeoHEro OOIero oo6pa3oBaHMS SIBJISIETCS
3aBEpPIIAIOIIMM 3TallOM HEIpPepbIBHOM IIOJTOTOBKM OOYYaIOIIMXCSI B 00JIaCTU
mHpopMaTuKy ¥ MHOOPMAaLVOHHO-KOMMYHMKAIIMOHHBIX TEXHOJIOTUI, OIMMPaeTCs
Ha cofepykaHue Kypca MH(POPMaTMUKM YPOBHSI OCHOBHOI'O OOIIero o0pa3oBaHusI U
ONBIT  TIOCTOSIHHOTO  TIpUMeHeHMs]  MHQGOPMAIMOHHO-KOMMYHUKAIIMOHHBIX
TEeXHOJIOTUM, ITAET TeopeTHUecKoe OCMbIC/IeHMe, MHTEepIpeTaluuio 1 000bIeHe
9TOTO OIIbITA.



Pesysnbrarel  yIaIyOJIEHHOTO YPOBHS M3YUeHMS YUyeOHOro ImpemMeTa
«/HpopmaTka» OpMEHTHMPOBAHbI Ha IIOJIlyUeHME KOMIIETEHTHOCTEN  IJIS
rnocjienyiomen MmpohecCMOHAIbHOM esITeIbHOCTM KaK B paMKaxX JaHHOM
IpeIMeTHOM 06J1aCTH, TaK U B CMEXXHBIX C Helt obstacTsax. OHM BK/IIOYAIOT B CeOs:

OBJIaJIeHMe KJIIOUEBBIMM TOHSITUSIMM M 3aKOHOMEPHOCTSIMM, Ha KOTOPBIX
CTPOUTCSI IaHHAsI IpeaMeTHasi 00J1aCcTh, PaclO3HaBaHME COOTBETCTBYIOIIMX UM
MIPU3HAKOB ¥ B3aMMMOCBSI3€M, CIIOCOOHOCTh A€MOHCTPUPOBATD Pa3jIMUHbBIE ITOIXOIbI
K M3YUEHMIO SIBJIEHUI, XapaKTePHbBIX [IJIT M3y4aeMoi IIpeaMeTHOM 06J1acTu;

yMeHMe pellaTh TUIIOBble TIPaKTUMYECKue ¥ TeopeTuyeckue 3amauiu,
XapaKkTepHble [JI1 MCIOJb30BaHMS METOHOB M MHCTPpYMEHTapus ITaHHOM
MIpeIMETHOM 00J1acTH;

Ha/JIMuMe TpeACTaB/JIeHMI O JAHHOM IPeIMETHOM O0JIacTM KaK ILeJOCTHOM
Teopuu (COBOKYITHOCTM TEOPUIi), OCHOBHBIX CBSI3SIX CO CMEXKHBIMM OOJIACTIMMU
3HAHUM.

B pamkax yriy6JIEHHOrO ypPOBHSI M3yueHUS MH(POPMATUKM 0OeCIeunBaeTcs
1IeJIeHaNpaB/JIeHHasl MOATOTOBKA OOYyYalomMXCcs K IPOIOJIKEHMIO 0Opa3soBaHMSI B
opraHmMsanyusax  IpodecCMOHAJBHOIO  0Opa3oBaHMSI IO  CIENVMaJbHOCTSIM,
HEIOCPEICTBEHHO CBSI3aHHBIM C IM(PPOBBIMU TEXHOJOTUSIMM, TaKMM KakK
IporpaMMHasl MH>KeHepusi, MHGOpMaIMOHHAasT 06e30I1acHOCTb, MHMOPMAaIMIOHHbIE
CUCTEMbl U TEXHOJIOTUM, MOOMJIbHBIE CUCTEMBI M CETH, OOJbllMie TaHHbIE WU
MalllMHHOe OOyueHue, IPOMBIIIEHHbII MHTEPHET BeIlei, WCKYCCTBEHHBIN
MHTEJIJIEKT, TEeXHOJIOTMM OeCIIpOBOIHON CBSI3M, POOOTOTEXHMKA, KBAHTOBBIE
TE€XHOJIOTMM, CUCTEMBI PACIPeIeIEHHOIO PeecTpa, TeXHOJIOTMM BUPTYaJIbHOU U
IOTIOJITHEHHOM peaIbHOCTE.

OcHoBHas 1eab M3ydyeHMss yueOHoro tipenmera «MHdopmaruka» Ha
YIJIyOJIEHHOM YPOBHE CpemHero obmiero oOpasoBaHusi - obecriedeHue
OaJIbHENIIero pasBuTHUsS MHEGOPMALMOHHBIX KOMIIETEHIIMI OOYYalollerocs, ero
TOTOBHOCTM K JXM3HM B YCJIOBMSIX Pa3BMBAIOILErocsl MHGOPMAIMOHHOI'O OOIIeCcTBa
M BO3pacTalolleld KOHKYpPeHLMM Ha pbIHKe Tpyaa. B cBsI3M C 3TMM wu3ydyeHue
madopmatuky B 10-11 kmaccax gOKHO 00eCIeunTh:

chopMMUPOBAHHOCTh MMUPOBO33PEHMSI, OCHOBAHHOIO Ha TMOHMMAHUM POJIU
MHDOPMATUKM, WMHOOPMALMOHHBIX M KOMMYHMKALIMOHHBIX TEXHOJIOTUM B
COBpPEMEHHOM OOILIeCTBe;

c(hopMMUPOBAHHOCTH OCHOB JIOTMYECKOT'O ¥ aJITOPUTMUUECKOTO MbIIIJIEHMUS;

copMMUpPOBAHHOCTh YMEHMI pasindaTbh (GakTbl U OLIEHKM, CPaBHMBATh
OLIEHOYHbIE€ BBIBOAbI, BUIETb MX CBSI3b C KPUTEPUSIMM OIIEHMBAHMUS U CBS3b
KpUTEPUEB C ONpelesIEHHOM CUCTEMOM IIeHHOCTEN, IPOBEPSITh Ha TOCTOBEPHOCTD U
0600111aTh MHGMOPMALINIO;



copMMPOBAHHOCTL  IPENCTABJEHUM O BIAMSIHUM  MH(POPMAIMOHHBIX
TeXHOJIOTMI Ha JKM3Hb UeJIoBeKa B O0O0IecTBe, IMOHMMAaHME COLMAIbHOIO,
9KOHOMMYECKOI'0, TMOJUTUUECKOI0, KYJbTYPHOTO, HOPUAMNUECKOIrO, HPUPOIHOTrO,
9PrOHOMMYECKOr0,  MEeOUIIMHCKOTO M (PU3MOJIOTMUYECKOTO  KOHTEKCTOB
MHPOPMAILIMOHHBIX TEXHOJIOTUIA;

MIPUHSITYE TIPABOBBIX M ITUYECKUX ACIIEKTOB MHGOPMAIMOHHBIX TEXHOJIOTUIA,
OCO3HaHMe OTBETCTBEHHOCTM JIIOJIel, BOBJIEUEHHBIX B CO3JaHMeE U MCIIOJIb30BaHMe
MHGOPMAaILIMOHHBIX CUCTEM, pacIpocTpaHeHe MHbopMalnmy;

co3aHue YCJIOBUM [IJISI pa3sBUTUSI HAaBBIKOB y4eOHOM, MPOEKTHOM, HAayuyHO-
MCCIeN0BaTe/IbCKOM M TBOPYECKOM IesITeJIbHOCTY, MOTMUBALMM OOYUarOIIMXCS K
CaMOpPa3BUTUIO.

B copepskanun yuebHoro mnpemmera «MHbopMaTuka» BBIIESIOTCS UYEThIPE
TeMaTU4YeCcKMX paszeJia.

Pasgen «lludpoBasi rpamMOTHOCTB» IIOCBSILEH BOIIPOCAM YCTPOJMCTBA
KOMITBIOTEPOB M JOPYIUX 3JEMEHTOB LMAPOBOrO OKPYXKEHMS, BKJIIOYAs
KOMITbIOTEPHbBIE CETH, MCIIOJIb30BAHMUIO CPEICTB OIEePaIIOHHOM CHCTEMBI, paboTe B
cetm VHTepHET U WCIIOJb30BAHMIO MHTEPHET-CEPBUCOB, MH(POPMAIMOHHOM
6e30MacHOCTH.

Pasnen «Teoperuueckue OCHOBBI MHGPOpMATHMKM» BK/IIOUAET B CeOs
TOHSTUIMHBINA amnmapar MHAOOPMATUKM, BOIPOCHI KOAMPOBaHMS MHGOpPMAaLVN,
M3MepeHus: MHQPOPMAIMOHHOTO OOBEMA TAaHHBIX, OCHOBBI aJreOpbl JIOTMKU U
KOMITbIOTEPHOT'O MOJIEIMPOBAHMSI.

Pasnen «AaroputmMbl M NporpamMMHpoOBaHMe» HaIpaBjeH Ha pa3BUTHE
aJITOPUTMMUYECKOTO MbIIIIEHMSI, pa3pabOTKy aJrOPUTMOB U OII€HKY UX CJIOKHOCTH,
dbopmupoBaHye HaBLIKOB peaju3ally MporpaMM Ha SI3bIKaxX MPOTrpaMMMUPOBaHMUS
BbICOKOT'O YPOBHSI.

Pasmen «VHopmMalnMoOHHBIE  TEXHOJIOTMM»  TIOCBSIILIEH  BOIIPOCAM
MpyMeHeHnsT MHAOPMALMOHHBIX TEXHOJIOTUM, pPeaJM30BaHHbIX B IMPUKIATHBIX
MPOrpaMMHbIX MPOAYKTaX U MHTEpPHET-CepBUCaX, B TOM UlMCJie B 3aJjauaxX aHaau3a
OaHHBIX, MCIOJb30BAaHMIO 0a3 JaHHBIX M 3JIEKTPOHHBIX TAOJMI[ JJISI peIleHus
MPUKJIaHBIX 3a4aY.

B npuBenéHHOM nasniee comepskaHuu ydeOHoro mpemmera «MHbopmaTmuka»
KYPCMBOM BbIZIeJIEHbI  TOIOJHUTEJIbHbIE TEMbl, KOTOpble He BXOASIT B
00s13aTeJIbHYIO MIPOrpaMMy OOYYeHMsI, HO MOTYT ObITh IPeIJIOKEHbI JIJIS U3YUeHNS
OTAEeIbHBIM MOTMBMPOBAHHBIM M CITOCOOHBIM OOYUaOIIMMCS.

YrnyOs€HHbIM ypOBeHb U3ydeHMs MHGOPMATUKM PEKOMEHIYeTCs [IJis
TEXHOJIOTMYECKOTO  MpOoGMIsi, OPMEHTHMPOBAHHOIO HA  MIDKEHEPHYI0 U
MHGOPMALIMOHHYIO Cdepbl [esSTeNbHOCTU. YTIyOJEHHBbIM YPOBEHb WU3yUYEHMUS
nHbopMaTUKM obecrieunBaeT: MOJATOTOBKY OOYUarolIMXCsl, OPMEHTUPOBAHHBIX Ha



CIeIMaJILHOCTM B o0JylacT MHGOPMALVMIOHHBIX TEXHOJIOTUMA W WH>KEHEpHbIE
CIIEIMaIbHOCTY, YYacTHe B ITPOEKTHOM U MCCJIeIOBATEIbCKOM IeSITeIbHOCTH,
CBSI3AaHHOM C COBpPEMEHHBIMM HaMpaBJIEHMSIMM OTpacjM MHGPOPMAIMOHHO-
KOMMYHMKAIIOHHBIX TEXHOJIOTMI, IIOJITOTOBKY K YYaCTUIO B OJIMMIIMAax U caave
EnyHoro rocymapCTBeHHOrO 9K3aMeHa 1o MHGOpMaTHKe.

ITocienoBaTeIbHOCTh M3YUEHMSI TEM B IpeaejaxX OMHOI'O Troja OOydueHus
MOXXEeT OBbITb M3MEHEeHa II0 YCMOTPEHUIO YUUTEJS] IIpU IIOArOTOBKE pabouen
IIPOTrPaMMbl U IIOYPOYHOTO IVIAHMPOBAHMSL.

OO611iee ynCIO YaCOB, peKOMEHIOBAHHbBIX IJI M3yueHust MHQOpMaTUKu — 272
yaca: B 10 kyacce - 136 yacos (4 yaca B Hefies0), B 11 kimacce - 136 yacos (4 yaca
B HEJEJI0).



COJEP>XAHUE OBYUYEHUS
10 KJIACC

IlndpoBast rpaMOTHOCTh

TpeboBaHust TeXHMKM 0O€30MMAaCHOCTM UM TUTMEeHbl TIpu pabore C
KOMITbIOTEpaMM U IPYTUMM KOMIIOHEHTaMM LIMDPOBOrO OKPY>KEHMSI.

[TpyHLIMIIBI pabOThI KOMITBIOTEPOB M KOMITBIOTEPHBIX CUCTEM. APXUTEKTYpa
don Heimana. ABTOMaTMUYECKOE BBIIIOJIHEHME IIPOTPAMMbI  ITPOIECCOPOM.
OnepatuBHasi, MOCTOSIHHAasI M JoJroBpeMeHHasi mamsitb. OOMeH [aHHBIMM C
MOMOIIIbIO 1IMH. KOHTpOJI/Iephbl BHELIHUX YCTPOMUCTB. IIpsiMon JOCTyn K aMsITH.

OcHoBHbIE TeHIeHLIUU pa3sBUTHS KOMITbIOTE€PHbBIX TEeXHOJIOTUA.
[TapannenbHbie BBIUVICJIEHMSI. MHoromnpoieccopHbie CUCTEMBI.
CymnepkoMIibioTepbl. PacripenesiéHHbIE BbIUMCIUTEIbHbIE CUCTEMbI U 00paboTKa
OoibIIMX OaHHBbIX. MoOMIbHBIE LMAPOBbIE YCTPOMCTBA U UX pOJb B
KOMMYHUKAIUSX. BcTpoeHHble KOMITbIOTEPHI. MUKpPOKOHTPOJI/IEPHI.
Pob6oTusupoBaHHbIe TPOM3BOICTBA.

[IporpammMHOe obecrieueHrie KOMIIbIOTEPOB M KOMITbIOTEPHBIX CUCTEM. Bub
MporpaMMHOro obecrieueHuss U ux HasHaueHye. OCOOGEHHOCTM IIPOrPaMMHOIO
obecrieueHMsT MOOMJIBbHBIX YyCTpoMCTB. IlapasienbHoe MpOrpaMMMUpOBaHME.
CucremHoe mnporpaMmmMHoe obecriedeHne. OrepallfOHHbIE CUCTEMbI. Y TUJIATBI.
HpaiBeppl  ycTpoucTB. MHCTA/UISIMS U OEMHCTA/UISILMS  IIPOrPaMMHOTO
obecrieueHmsl.

@aiioBble cucTeMbl. [IpMHIMIIBI pasMellleHMsT M MMeHOBaHus (aiyioB B
noJiroBpeMeHHOM nmamMsiTi. 111a6/10HbI 1151 omcaHus rpyIim aisios.

IIporpammHoe obecrieyenne. JInieH3MpoBaHUe MIPOrpaMMHOTO 0OecIeueHms
n 1udpoBbIX pecypcoB. IlpompuerapHoe ¥  CBOOOJHOE IIPOTPaMMHOE
obecrieuenne. KommMmepueckoe 1 HEKOMMepUECKOe MCIOJIb30BaHMe MTPOrpaMMHOIO
obecrnieueHnss u 1MUGPpPOBBIX pecypcoB. OTBETCTBEHHOCTb, YCTaHABJIMBaeMasl
3aKoHomaTebcTBoM Poccuitckont @Defepaiiuyt 3a HelpaBOMEpPHOE MCIIOJIb30BaHMe
MIPOrPaMMHOTO obecIieueHust U MUMPOBBIX PeCypCOB.

[TpyHLIMIIBI TTOCTPOEHMS M anIiapaTHble KOMIIOHEHTbI KOMITbIOTEPHBIX CETEIA.
CeteBble npoTokosibl. Cetb UHTEpHET. Anpecarius B cet MHTepHeT. [IpoToKoIbI
creka TCP/IP. Cucrema JOMEHHbBIX UMEH.

Paspenenue IP-cetu Ha mopaceTu C IOMOIIbIO Macok rmoncerein. CeteBoe
agMuHucTpupoBanme. [losydyeHne maHHBIX O CETEBbIX HACTPOMKAX KOMIIbIOTEpa.
[IpoBepka Hammuumsi CBSI3M C y3jgoM ceTu. OrpeneneHue MaplipyTa IBUKEHUS
ITaKeTOB.

Bunbl  nmesrtenbHocTM B cetm  WHrepHer. CepBucbl  HTepHerta.
['eoundopmalimoHHble cucTeMbl. ['eosioKalMOHHbIE CEPBUCHI PeaibHOTO BpeMeHU



(HarmpuMep, JIOKalus MOOWIbHBIX TejaedOHOB, OmIpene/ieHMe 3arpysKeHHOCTU
aBTOMAarumcTpaseif), MHTEpHeT-TOPTrOBJIsl, OPOHMPOBaHME OMJIETOB U TOCTUMHMAILIL,

['ocymapcTBeHHBbIE 3JIEKTPOHHBIE CcepBUCHI M ycayru. CoumasabHble CeTU -
opraHmsaius KOJUIEKTMBHOI'O B3aMMOMENCTBMS M oOMeHa maHHbIMK. CeTeBoii
STUKET: IIpaBWwIa IIOBeAeHMs B KubeprpocTpaHcTBe. [Ipobsiema MHOmJIMHHOCTU
nosyyeHHOM nHbopManyu. OTKpbITbIe 0Opa3oBaTeIbHbIE PECYPChI.

TexHOreHHbIe ¥ SKOHOMMUECKME YIPO3bl, CBSI3aHHBIE C VCIIOJIb30BAaHMEM
MHGOPMalLMOHHO-KOMMYHUKAIIMOHHBIX TexHoJoruit. O61ie MmpobJieMbl 3alllUThl
nHpopmauum u  uHPopmalnmoHHOM  Oe3zomacHocTu. CpencTBa  3alLMUTHI
MHGOPMALIMM B KOMIIbIOTEPAX, KOMIIbIOTEPHBIX CETSIX M aBTOMAaTM3MPOBAHHBIX
nHbOpMaLIMOHHBIX  cucrtemMax. IIpaBoBoe obOecrnedyeHue MHOPMAIMOHHOM
6e30MmacHOCTH.

[TpemoTrBpaiieHye HECAHKI[MOHUPOBAHHOI'O OOCTYyIIa K JIMYHOM
KOH(GUIEHIIMATbHOM MHMOpMaIMM, XpaHsIIencs Ha IMepCcoOHaJIbHOM KOMIIbIOTEpE,
MOOWIBHBIX YCTPOMCTBax. BpemoHOCHOe mporpaMmMHOe obecrieueHne M CIIoCOObI
60pbObl C HMUM. AHTUMBUpPYCHbIE IIporpamMmbl. OpraHmsainusl JMYHOIO apxyuBa
nHbopmauuu. PezepBHoe KonvpoBaHue. [laposibHas 3ammra apxmuba.

[IIndpoBanue npaHHbIX. CHUMMETpPUUYHbIE ¥ HECMMMETPUYHbIE IIMPHI.
Indper mpocton 3amenbl. [ludp Lesaps. IIudbp Bmkenepa. Asnaroputm
mmbpoBanms RSA.

Teopernueckme 0CHOBbI MH(OPMATUKHA

udopmanms, maHHble u 3HaHMs. VIHGOpMalMOHHbIE IIPOLIECCH B MPUPO/IE,
TexXHMKe 1 obIllecTBe.

HemnpepbiBHbIE ¥ OUCKpPETHbIE BEeIMUMHBI M CUTHaJIbl. HeobXommmocTb
OUCKpeTu3anyuyu MHOOpMaLUuM, IpeJHa3sHAUeHHOV IJiS XpaHeHus, Iepemauu WU
06paboTKM B IM(PPOBBIX CUCTEMAX.

IIBomuHOe KomupoBaHMe. PaBHOMepHble ¥  HepaBHOMEpPHbIE  KOJbI.
IlexomypoBaHue COOOIIEHMI, 3alMCAHHBIX C ITOMOIIBIO HEepaBHOMEPHbBIX KOIOB.
YcnoBue ®ano. ITocTpoeHne OFHO3HAUHO AEKOIMPYEMbBIX KOMOB C ITOMOIIBIO
mepeBa. EquHMIIBI M3MepeHMs KomdyecTBa MHGopMaimu. AGaBUTHBIN MOOXO[ K
OILIeHKe KOJIMYeCcTBa MH(POpPMAaLN.

Cucrembl cumciieHust. Pa3BépHyTast 3amMcChb IeJbIX UM OPOOHBIX YMCENT B
MO3UILIMOHHOM cucTteMe cumciaeHuss. CBoOMCTBA MO3MIIMOHHOM 3amucy 4Yucjia:
KOJIMYECTBO IM(pP B 3alMCy, MPU3HAK AEJMMOCTY UMCIa Ha OCHOBAHME CUCTEMBI
cumcaeHus. AJITOpUTM IepeBofa 1eJIoro uMcia U3 P-MuHOM cucTeMbl CUMC/IEHNs B
necsITUUHYI0. AJITOpUTM TiepeBojla KOHeuHOM P-umyHOM Opobu B [ECSTUUHYIO.
AnroputM mepeBoza IIEJIOTO YMCAA U3 OECSITUYHOM CUCTEMBbI cumcjaeHuss B P-
nunyto. IlepeBonm KoHeuHOM mAecITMYHOM Apobu B P-munyro. [IBomuHad,
BOCbMEpUYHAs ¥ IIeCTHaIaTepUUHasl CUCTEMbI CUMCJIEHUS, CBSI3b MEKIY HUMMA.



ApudmeTnueckue omnepauyuy B TMO3UIMOHHBIX CUCTEMax CUMCIeHUus. TpouyHas
ypaBHOBeILIEHHAas1 cucTeMa cumcieHnst. JIBOMUHO-IeCSITUUHAST CUCTEMa CUMCIIEHNS.

KomupoBaume TtekcroB. KommpoBka ASCII. OpHoOGaiTHBIE KOAVPOBKNA.
Craggmapt UNICODE. KomupoBka UTF-8. Omnpemenenne wuHGOpMAaIMOHHOIO
06BbEMa TeKCTOBBIX COOOILIEHMNI.

KomupoBanme  msobpakenmin.  OreHka  MH(POPMAIMOHHOTO  OOBEMA
rpaduvecKux OaHHBIX TIPYU 3aaHHBIX pa3pellieHnn 1 TJIyouHe KOaMpoBaHus 1IBeTa.
IIBeToBble Mopmenn. BektopHoe KomupoBaHue. @opmaTbl Ipaduueckux (aiios.
TpéxmepHas rpaduka. OpakTanbHast rpaduka.

Konuposanuue 3Byka. O1ieHKa MHMOPMALMOHHOTO 06b€Ma 3BYKOBBIX JTaHHBIX
TPy 3aJaHHBIX YACTOTE OMCKPETU3AIMM U Pa3pSIHOCTY KOIMPOBaHMSI.

Anrebpa sorvku. IloHsiTMe BbICKa3biBaHMS. BbIcKasbiBaTebHbIE (HOPMBbI
(mpenukaThl). KBaHTOPBI CYIIIeCTBOBAHMS 1 BCEOOIITHOCTH.

Jlornueckue omepauuu. Tabauiibl MCTMHHOCTU. Jlornveckue BbIpaskeHMS.
Jlormueckue ToOXmecTBa. [lOKa3aTeJbCTBO JIOTMUYECKMX TOXKIECTB C TIOMOIIIBIO
TaOJIMIL UCTUHHOCTH. JIlornueckue omepauyy 1 orepauyuy HaJ MHOKECTBaMM.

3aKOHbI anredpbl JIOTMKM. OKBUBAJIEHTHBbIE IMPeoOpa3oBaHMUSI JIOTMUECKUX
BbIpaykeHuM. JIornueckme ypaBHeHMs M CUCTEMbI YpaBHEHUM.

Jlornueckue GyHKIMKU. 3aBUCUMOCTb KOJMYECTBA BO3MOXKHBIX JIOTMYECKUX
(GYHKUIMI OT KOJIMUECTBA apryMeHTOB. [ToJiHbIe cuCTeMbI JIOTMYeCKUX QYHKIINIA.

Kanonmueckne  dopmbl  jormveckux  BbipaskeHuir.  CoBepIiieHHbIe
IU3bIOHKTUBHbIE ¥ KOHBIOHKTMBHbIE HOpPMaJibHble (OPMbBI, aJrOPUTMbI UX
IIOCTPOEHMUSI TI0 TabJ/IMIle UCTUHHOCTM.

Jlornueckue 3jeMeHTbl B cOcTaBe KomibioTepa. Tpurrep. Cymmarop.
MHoropaspsinHbiii cymmaTop. IlocTpoeHne cxem Ha JIOTMUECKMX 3SJIEMEHTax I10
3aIJaHHOMY JIOTMYECKOMY BBbIpaK€HMIO. 3amych JIOTMUYECKOTO BbIPAsKEHMST TIO
JIOTMYECKOU CXeMe.

[IpencraBieHne 1ieJbIX uKucesa B MaMsITU KomibioTepa. OrpaHmueHHOCTb
oMara3oHa uYmcesl TpU OrpaHMYEeHMM KOJauMdyecTBa paspsaoB. [lepemosHeHue
paspsiIHONM CeTKM. be33HakoBble M 3HAKOBBbIE JaHHbIE. 3HAKOBBIM OUT. [IBOMYHBIN
IOTIOJTHATEJIbHBIN KO/l OTPULIATEIbHBIX UMCe.

[TobuTtoBbie Jjormueckue omnepauyun. Jlormyeckuit, apudMeTUIECKUN U
uykamueckun  caBuru. lludpoBaHre ¢ IOMOILIBIO ITOOMTOBOM Omepanuu
«yckimouarouiee JIN».

[IpencraBieHne BeIIeCTBEHHBIX UMCEJ B IMAMSITH KOMIIbIOTepa. 3Hayvalras
YyacTh M TMOPSIOOK umcia. Jlyama3oH 3HaYeHM BeleCTBeHHbIX umcesi. [1pobiembr
XpaHEeHMS] BeIIeCTBEHHBbIX UMCes, CBsI3aHHble C OrpaHMUEHMEM KOJIMUECTBa
paspsiioB. BbilosHeHMe omepaiuii C BelleCTBEHHbIMM UMCJIaMM, HaKOILJIeHMe
OIIMOOK TPU BbIUMUCIEHUSIX.



AnropuTmbl ¥ IporpaMMMpoOBaHNe

OrnpenesieHrie BO3MOSKHBIX Pe3YJIbTATOB PabOThI MPOCTEMIINX aJTOPUTMOB
yIIpaBJIeHMsI WCIIOJHUTENISIMMA M BBIUMCIUTENbHBIX aaroputMoB. OmpepesneHue
MCXOOHBIX AAHHBIX, ITPU KOTOPBIX aJTOPUTM MOSKET IaTbh TpeOyeMblil pe3ysbTart.

OTambl pellleHMs] 3aJad Ha KomIbioTepe. WHCTpymMeHTa/lbHble CpefACTBa:
TPAHCJISITOP, OTJaAuMK, MpoOWIMPOBIMK. KoMnuaauuss u MHTepIipeTanys
nporpamMmm. BupTyasbHble MalllMHBbI.

VHTerpupoBaHHas cpefa pa3paboTku. MeToabl OTJAaAKU  MPOrPaMM.
Vcnosb3oBaHue TpacCUPOBOYHBbIX Tabyni,. OTaagouHbii BbiBoA. [loiiaroBoe
BbITIOJIHEHME MporpaMmMbl. Touku octaHoBa. [I[pocMoTp 3HauUeHNUI TTepeMeHHbIX.

A3pik  mporpammupoBanus (Python, Java, C++, C#). Tumbl paHHBIX:
1IeJIOUMCJIEHHbIE, BeIlleCTBEHHbIe, CUMBOJIbHbIE, JIOTMYeCcKue. BeTrBieHus.
Cnoxuble  ycnoBus. Lukabl ¢ yotoBuem. Lukabl MO mepeMeHHOM.
B3aumo3ameHseMOCTb  pa3jiMYHbIX  BUAOB  IMKJIOB. VIHBapMaHT  LMKJIA.
CocraByieHne IIMKJa C MCIIOJb30BaHMEM 3apaHee OIpeAeéHHOrO MHBapMaHTa
IIMKJIA.

HoKkyMeHTMpOBaHE ITPOTPaMM. Wcnonb3oBaHme KOMMEHTapyeB.
[TogroToBKka onycaHus MpOrpaMMbl ¥ MHCTPYKIUY IJI51 TIOJIb30BaTeIsl.

AJropuUTMbI 06pabOTKM HATypaJbHbIX YMCesl, 3alMMCAHHbIX B MO3ULIMOHHBIX
CUCTeMax CUMCJIeHUsT: pasOMeHue 3ammMcy 4Yucjaa Ha OTHesibHble IMdpbI,
HaXOKIeHMe CYMMbl U TIpou3BeleHMs I1Mdp, HAXOXKAEHME MaKCUMaIbHOM
(MMHMMAJbHOM) LIMQPHI.

HaxoskneHne Bcex MPOCTHIX UMcCes B 3alaHHOM AuarasoHe. IIpencraBieHne
ylcia B Buae Habopa MPOCThIX COMHOKUTE e, AJITOPUTM OBICTPOrO BO3BEAEHMS
B CTeIleHb.

O6paboTKa JAaHHBIX, XPaHIIIMXCI B (aiaax. TeKCTOBbIe ¥ JBOMYHbIE (haiiIbl.
daiyioBble TepemMeHHble (daiioBble yKkaszaTenu). UreHne m3 daiia. 3anuch B
dain.

Pas6uenne 3amaun Ha noasamaun. ITogmporpammel (mpoiemnypbl U GYHKLINN).
Pekypcusi. PekypcuBHble 00beKTbl (dpakTasnbl). PekypcuBHbIie mpolenypbl U
dbyukuym. Vcrnosib3oBaHMe CTeKa [IJisT OpraHu3ayy peKypCUBHbBIX BbI30OBOB.

Vcnonb3oBaHMe CTaHOAPTHOM OMOJIMOTEKM SI3bIKa IPOrpaMMMUPOBAHMSL.
[Togkmouenne  OMOJMOTEK  IOAMPOTPAaMM  CTOPOHHMX  IIPOM3BOAMUTEJIEMN.
MopyabHbIN TPUHITUIT IIOCTPOEHMST ITPOTrPaMM.

Uncnennble MeTombl. TOuHOe ¥ TPUOIMKEHHOE peIleHus  3aJaui.
UncneHHble METOMbI pellieHNs] YpaBHEHMI: MeToy, Tlepebopa, MeTo/, TOJIOBUHHOTO
nenenusi. [IpubmmkeéHHOe BbIYMCIIEHME IJIMH KPUBBIX. BbluMciieHne IUIoNIaiein
buryp C TOMOIIbIO UMCJIEHHbIX MEeTOHOB (MeToH, IpPSIMOYTOJbHUKOB, METO[,



Tpamnenuit). Ilomck Makcumyma (MMHUMMyMa) GYHKIUMM OOHOW TepeMeHHOM
METO/IOM TTOJIOBMHHOTO JeJIeHMSI.

O6paboTKa CHMMBOJIBHBIX JaHHBIX. BcTpoeHHble  QYHKIOMM  S3bIKA
IIPOrpaMMMUPOBAHMUS [IJISI 0OPAOOTKM CHMMBOJIBHBIX CTPOK. AJITOPUTMBI 00PabOTKU
CMMBOJIBHBIX CTpPOK: IIOJICUET KOJIMYECTBA IIOSIBJIEHMM CUMMBOJIa B CTpPOKE,
pasbMeHre CTPOKM Ha CJIOBA IO IIPOOENbHBIM CHMBOJIAM, ITOMCK IOICTPOKM
BHYTPM [OAHHOM CTPOKM, 3aMeHa HaMIEeHHOM IIOACTPOKM Ha IPYIyIO CTPOKY.
['eHepaisi Bcex CJIOB B HEKOTOpoM asidhaBuTe, YAOBJIETBOPSIOIMX 3aJaHHbIM
orpannveHusiM. ITpeobpasoBaHue ymciia B CMMBOJIbHYIO CTPOKY M OOpaTHO.

MaccuBbl ¥ TOC/IeNOBAaTEIbHOCTM 4YMces. BbruncieHne 0000IIEHHBIX
XapaKTEPUCTUK JIEMEHTOB MaCCMBa WJIM UMCJIOBOM ITOCIeOBATEIbHOCTY (CYMMBI,
MPOM3BEeNEeHMsI, CPeoHEro apu@mMeTnuecKoro, MMHUMAJIbHOIO ¥ MAaKCUMMAaJbHOTO
57IEMEHTOB, KOJIMUECTBA 3JIEMEHTOB, YIOBJIETBOPSIOIIMX 3aJaHHOMY YCJIOBUIO).
JIMHeHBIN MMOUCK 3aJTaHHOTO 3HAYEHMSI B MacCUBe.

CopTupoBKa ogHOMEpHOro MaccuBa. IIpocTbie MeTOAbI COPTUPOBKM (METO
My3bIpbKa, MeTOH, BbIOOpa, coOpTMpoBKa BcTaBKamyu). CoOpPTHMPOBKA CIAMSHUEM.
beictpasi coptupoBka maccuBa (asroputm QuickSort). JIBOMYHBINM IIOMCK B
OTCOPTUPOBAHHOM MacCCHUBE.

IIBymepHbIe MacCuBbl (MaTpulibl). AJITOPUTMBI OOpaOOTKM IBYMEPHBIX
MAaCCMBOB: 3aIlOJIHEHME ABYMEPHOTO YMCIOBOIO MAacCHMBa I10 3aJJaHHBIM ITpaBuUJIaM,
TOMCK 3JIEMEHTa B IBYMEPHOM MAacCCHUBE, BbIUMCJIEHNE MakKCMMyMa (MUHUMYMA) U
CYMMbI 3JIEMEHTOB [ABYMEPHOTO MacCCMBa, IIepecTaHOBKa CTPOK M CTOJIOILIOB
IBYMEPHOI'O MacCHBa.

NHdbopmanioHHbIEe TEXHOIOTUU

TekcToBblii Tpoueccop. PemaktupoBanme u ¢dopmatupoBaHme. IIpoBepka
opporpapum u rpammatuku. CpeacTBa IOMCKA M aBTO3aMEHbl B TEKCTOBOM
npoueccope. HWcmonb3zoBanme  ctuineir.  CTPYKTYpUpPOBAHHbIE  TEKCTOBBIE
nokymeHTbl. CHocku, orJabieHue. KosnekTuBHas paboTa € JOKYMeHTaMM.
VHCTpYMEHTBI pelieH3MPOBaHMSI B TEKCTOBBIX Ipoieccopax. ObauHbie CepBUCHI.
HenoBasi mnepenucka. Pedepar. IIpaBuna 1muUTUpoOBaHMS UCTOYHUKOB U
obopmiteHnst 6ubmorpadmueckux ccbuiok. OdopmieHne CImMcKa JIUTepaTyphl.
3HaKOMCTBO C KOMIIbIOTEPHOM BEPCTKOM TeKCTa. TexHuueckue cCpelcTBa BBOJA
tekcta. CrenmaaM3upoBaHHbIe CpENCTBA PeJaKTHMPOBAHMS MaTeMaTUYECKUX
TEKCTOB.

Anam3 paHHbiXx. OCHOBHBIE 3a/lauy aHa/IM3a JAHHBIX: MMPOTHO3MPOBAHMUE,
KiIaccudukaims, Kaactepusanysi, aHaiu3 OTKJIOHeHMM. IlociegoBaTesIbHOCTD
pellleHMs] 3a1a4 aHa/JIM3a JAHHBIX: COOp IMEePBUYHBIX ITAHHBIX, OUMCTKA M OLIEHKA
KayecTBa [AHHBIX, BIOOpP M/WIM TOCTpPOeHMEe Mopesu, ITpeobpa3oBaHue NaHHBIX,
BU3yanau3alMsl JaHHbIX, MHTepIIpeTalys pe3yabTaToB. [IporpaMMHbie cpencTBa U



MHTEPHEeT-CePBUCHI IJis1 06pabOTKM U TpeACcTaBeHMs] TaHHbIX. boJsibliie maHHbIe.
MaiimaHoe obyuenme. UHTe/IeKTyaIbHbIN aHA/IN3 JaHHbBIX.

AHanu3 JaHHBIX C MMOMOILBIO JIEKTPOHHBIX Tab/MIl. BbIuMciieHne CyMMBbI,
cpenHero apubMeTHUecKoro, HamboJIblllero (HaMMeHbIIIero) 3HaUeHNsI JMarasoHa.
Boruncienme kosdduimeHTa Koppensuyuy IOBYX pSIOB OaHHBIX. IlocTpoeHne
CTONOYATBIX, JIMHEMYAThIX ¥ KPYroBbIX AuarpaMm. IlocTtpoeHme rpadmkoB
dbyukumit. ITogbop MHUYM TpeHa, pellieHre 3a7au MPOrHO3MPOBaHMSI.

UnucieHHOe pellleHMe YpaBHEHMII C ITIOMOINbIO IMOg06opa TapameTpa.
OnTummsanmst Kak MOMCK HaMJIyUIlero pelleHus B 3aaHHBIX ycaoBusax. LlemeBast
dbyHkums, orpaHmueHusi. JlokajsbHble ¥ TJIOOQJbHBIM MUHMMYMBI lieJIeBOM
dbyHkuym. PellieHne 3a1a4 ONTMMMU3AIMM C TIOMOIIBIO JIEKTPOHHBIX TaOJIAII.

11 KJIACC

TeopeTnueckue 0CHOBbI MHPOPMATUKHA

TeopeTuueckne mOAXOAbI K OIIEHKE KOJMYECTBa MHpoOpMaluyu. 3aKOH
agauTuBHOCTM MHGopMaimn. @opmyna Xaptau. MHopmaiiys M BepOSTHOCTb.
®opmyJia llleHHoHa.

Anroputmbl ckatus paHHbiX. Asroputm RLE. Anroputm Xaddmana.
Anroputm LZW. AnropuTMbl CKaTusl [OAHHBIX C IIOTEpSIMU. Y MeHbIlIeHne
rTyOoMHbI KogupoBaHus 1iBeta. OCHOBHbBIE Maen aaroputmMoB ckatust JPEG, MP3.

CKopocTh IiepemauM JaHHBIX. 3aBUCUMOCTb BpEMEHU Iiepegauyu OT
MHGOPMALMOHHOTO O00bEMA HAHHBIX UM XapaKTePUCTUK KaHayia CBS3U. [IpuumHbI
BO3HMKHOBEHMSI ONIIMOOK TMpM Ilepemadye AaHHbIX. Kopmbl, IO3BOJISIONIVE
OOHApYKMBaTh M MCIIPABJISATh OIIMOKM, BO3HMKAIOIIME TIPU Iepenavye NaHHBIX.
Paccrosinne Xammunra. KogupoBanne ¢ moBropeHuem 6utoB. Kogbl XoMMuHra.

Cucrembl. KommoHeHTBI cucteMbl UM uX B3auMopenctsue. CHUCTEMHBIN
s dexT. VipasaeHne Kak MHGOPMAIMOHHBIN mponecc. OOpaTHast CBSI3b.

Mopenn u mopenupoBanue. llenp momempoBanus. COOTBETCTBME MOMEIN
MOJIEIMPYEMOMY OOBEKTY MJIM IIPOLIECCY, 1eJiM MoaeaupoBanmst. Dopmaam3anmst
MIPUKJIAIHBIX 3a71a4.

[IpencraBieHne pe3yJbTaTOB MOAENMPOBaHUSI B BuUAe, YAOOHOM IJis
BOCHIPUSITUS UesloBeKOM. I'padmueckoe mpecTaBiieHNe JaHHBIX (CXeMbl, TaOJIMAIIbI,
rpaduxn).

I'padsi. OcHOBHBIE TTOHATMS. Bumbl rpadoB. Omnmcanme rpadoB C MOMOIIBIO
MaTpul], CMEXHOCTHM, BECOBbIX MaTpull, CIMUCKOB CMeXHOCTU. PellieHne
aJTOPUTMUUECKMX 3aJay, CBSI3aHHbIX C aHaJm3oM rpacdoB (MOCTpoeHue
ONTMMAJIbHOTO IIyTM MeXOy BepliMHaMmyu rpada, oIlpeneneHne KOJIMYeCcTBa
Pa3IMUHBIX IIYTEM MEXAY BepIIMHAMM OPMEHTMPOBAHHOIO AaIMKJIMUYECKOTO

rpada).



Hepesbsi. bunapHoe mepeBo. llepeBbst momcka. CrocoObl 06xXoma mepesa.
[IpencraBieHne apudmeTHUeCKMX BbIpaskeHMI B Bue AepeBa. JMCKpeTHbIE UTPbI
IBYX UI'POKOB C MoyiHOM nHMopmanyeii. ITocrpoenne nepeBa repedbopa BapmMaHTOB,
oIiCaHMe CTpaTeruy Urpbl B TabMuHOM opmMe. BbIUTphIlIHbIE U TTPOUTPBILIHbIE
MO3ULIMU. BBIUTpBIIIIHbIE CTPATETUN.

CpencTBa MCKYCCTBEeHHOTrO MHTe/iekTa. CepBMChI MAIIMHHOTO TepeBoAa M
pacrio3sHaBaHust ycTHOM peun. KorautuBHble cepBuchbl. MneHTndMUKaLMUS U TTOUCK
U300paskeHn, pacrno3HaBaHue JIALLL Camoobyuaroliyecst CUCTEMBI.
VI cKyCCTBEHHbBIM MHTEJUIEKT B KOMIIbIOTEPHBIX Urpax. Vcrmonab3oBaHMe MeTOOB
MCKYCCTBEHHOTO MHTEJIJIEKTa B OOydalolux cucteMax. VicroJsb3oBaHue METOHOB
MCKYCCTBEHHOT'O MHTeJUIEKTa B poboToTexHmuke. MiHTepHeT Bemien. IlepcrekTuBbl
Pa3sBUTHUS KOMITBIOTEPHBIX MHTEJIJIEKTYa/IbHBIX cucTeM. HeltpoHHbIe ceTn.

AropuT™MBbI M MIpOrpaMMMHUpPOBaHNE

@opmanmu3auusi  MOHSATUST ~ ajaropuTva.  MammHa  ThlopuHra  Kak
yHUBepcaJibHasi MojieJib Berumciennit. Tesuc Yépua-Triopunra.

O1nileHKa CJIOXXHOCTM BbIUMC/IeHU. BpeMsi paGoTbl 1 0OBEM MCITOIb3yEMOM
MmamMsaTH, MX 3aBUCMMOCTb OT pasMepa MCXOOHbIX pJaHHbIX. OleHka
ACUMIITOTUUECKOM CJIOKHOCTM  @JITOPUTMOB. AJITOPUTMBI  TTOJIMHOMMATIBHOMN
cinokHocTu. IlepebopHble anropuTmbl. [IpuMMepbl pasjMYHBIX — aJITOPUTMOB
peltieHNst OMHOM 3a/1a4¥, KOTOPbIE MMEIOT Pa3INYHYIO CJI0KHOCTD.

[Touck mpocCThIX uMcea B 3aJaHHOM Juaria3oHe C IIOMOIIbIO aJrOpUTMa
«perietTo dparocheHar.

MHoropaspsiiHbIe LiejIble UMciIa, 3a1aui IJIMHHOM apu@MeTUKN.

CinoBapu (accoumaTMBHbIE MAaCCUBBI, OTOOpaskeHMs1). XO3II-TaOJUIIbI.
[TocTpoeHne andaBUTHO-UACTOTHOTO CJIOBApS [IJisl 3aJaHHOTO TEKCTA.

Crexkn. AHammM3 TPaBWILHOCTM CKOOOYHOTO BbIpakeHMsl. BbiuncieHmne
apmu(pMeTUUECKOTO BbIpasKeHMsI, 3alIMCAaHHOrO B ITOCT(GUKCHOM dopme.

Ouepenu. Vcriosib3oBaHue ouepenn A1 BPEMEHHOI'O XpaHEeHMsI JaHHbIX.

Anroputmbl Ha rpadax. IlocTpoeHre MHUHMMAJIBHOTO OCTOBHOTO JiepeBa
B3BEIIIEHHOT'O CBSI3HOTO HeopueHTMpoBaHHOro rpada. KosamuecTBo pasamyHbIX
ITyTell MEXIY BepIIMHAMM OPMEHTMPOBAHHOTO aIMKIMYECKOro rpada. AJrOpuUTM
IleKCTphI.

HepeBbst. Peanusaiiys gepeBa C MOMOIIBIO CChIJIOYHBIX CTPYKTYp. I BOoMUHbBIE
(bunapHbie) nmepeBbsl. IlocTpoeHme mepeBa AJjIs1 3alaHHOTO apUpMETUUECKOTO
BbIpaskeHMsI. PekypcuBHbIe aJropuTMbl 00Xofa mepeBa. Mcrnosb3oBaHMe CTeKa U
ouepenu sl 06xXoma gepena.

HdvHamuuyeckoe IMporpaMMMpOBaHMe KakK MeTOJ pellleHus] 3a7ad C
COXpaHeHMeM ITPOMEKYTOUYHBbIX pe3yJbTaTOB. 3amauy, pellaeMble C ITOMOIIbIO



OIMHAMMYECKOTO ITPOTPAMMMPOBAHMSI: BBIUMC/IEHME PEKYPCUBHBIX (DYHKINNA,
MOJICYET KOJIMUYECTBA BAPMAHTOB, 3a4a4UM ONTUMMU3ALINNA.

[ToHsTMIE 06 O06BEKTHO-OPUEHTUPOBAHHOM IporpaMmmupoBanny. OObEKThI U
knaccbl. CBoOMCTBA M MeTOHbl 00BEKTOB. OOBEKTHO-OPMEHTUMPOBAHHBIN aHAJIN3.
PaspaboTka IporpaMM Ha OCHOBE OOBEKTHO-OPMEHTMPOBAHHOI'O ITOAXO[a.
W HKkancysisims, HacjegoBaHue, IoIMMOPQhU3M.

Cpenpbl 6bICTpOil pa3paboTku mporpamm. IIpoekTupoBanmue wuHTepdelica
MoJIb30Baresid. VcCIosib3oBaHME T'OTOBBIX  YIIPaBJISIEMBIX  3JIEMEHTOB  [IJIS
IIOCTpOeHMsI MHTepdeica.

O630p  g3bIKOB  mporpaMmmupoBaHust.  [loHsSTMe O  mapagurmax
MPOrpaMMMPOBAHMSI.

NHudopMmanmoHHbIe TEXHOIOT YN

Orambl  KOMIIbIOTEpPHO-MAaTeMaTMYeCKOTO  MOJIE/NMPOBAHMS: ITOCTAHOBKA
3amauyM, paspabOTKa MOAeaM, TeCTUpOBaHME  MOJeN, KOMIIbIOTEPHbIN
9KCIIEPUMEHT, aHaJIM3 Pe3y/IbTaTOB MOEIMPOBAHS.

HuckpetTusaumsi TOpM MaTeMaTMUYECKOM MOIEJIMPOBAHMUM HEIpepbIBHBIX
nmpoueccoB. MogenmupoBanue OBMKeHMs. MogenupoBaHue — OMOJIOTMYECKUX
cucreM. MaremMaTuueckue  MOOEIM B SKOHOMMKE.  BbrumciamuresbHbie
9KCIIEPUMEHTBI C MOIEJISIMM.

OO6paboTKa pe3yJbTAaTOB 3KCIepMMeHTa. MeTond HaMMeHbIIMX KBaJpaToB.
OueHka 4UYMCJIOBBIX IMAapaMETPOB MOJEJIMPYEMbIX OOBEKTOB U  IIPOIECCOB.
BoccTaHoBJIeHe 3aBUCUMMOCTEN 110 pe3yJ/ibTaTaM SKCIIepUMeHTa.

BepositHocTHbie  Mmogenu. Mertoasl  MoHte-Kapno.  MimurtaiimoHHOe
MoaenupoBaHue. CucTeMbl MAaCCOBOT'O OOCTY KMBAHMSI.

Tabnuunple (pensiMOHHBbIE) 0asbl JaHHBIX. Tabauila — IpencTaBjeHMe
cBeJeHMt 006 OOHOTUIHBIX OObeKTax. Ilose, 3amuch. Kmou tabmuupl. Pabota ¢
rOTOBOM 06a30lM [aHHBIX. 3aroJHeHMe 0a3bl MaHHBIX. IIOMCK, COPTMpPOBKA U
buabTpalys GaHHBIX. 3allpOChl Ha BBIOOPKY MaHHBIX. 3alpoChl C ITapaMeTpaMMu.
Boruncisiemble 1OJIS B 3aIIPOCaX.

MHoroTtabanuHble 06asbl JAHHBIX. TUITBI CBSI3€il MEXKIY TabOJIMIIaMN.
Breinnit kimou. LlesocTHOCTD 6a3bl JAHHBIX. 3alIPOChl K MHOTOTaOIMUYHbIM Oa3am
IaHHbIX.

WuTepHeT-nipmioskeHus. IToHSITME O cepBepHOM U KJIMEHTCKOM YacCTSIX cauTa.
TexHOMOTUST «KJIMEHT — CepBep», €€ MOCTOMHCTBA U HemocTaTku. OCHOBBI SI3bIKa
HTML u xackamabeix Ttabsui ctuitein (CSS). Cuenapum Ha si3pIke JavaScript.
@opMbI Ha BEO-CTpaHUIIE.

PasmeriieHne Be6-cainToB. Y cjlyra XOCTMHra. 3arpyska ($aiioB Ha CauT.

BBox, n306pakeHnit C MCIOJb30BaHMEM Pa3/IMUHBIX IIMQPPOBLIX YCTPOWCTB
(umdpoBbIX (oToanmapaToB ¥ MMUKPOCKOIIOB, BUOAEOKAMep, CKAaHEPOB U APYTUX



ycrponctB). I'pabmueckuin pemakrop. Paspemenne. Kagpuposanme. VcnipaBienue
nmepcrnekTuBbl. ['mcrorpamma. Koppekuus  ypoBHeNM, KOppeKLMsI  IIBeTa.
ObecuBeunBaHme LBETHBIX wu300pakenmit. Perymib. Pabora ¢ obGiactsamvm.
OUnbTpHI.

MHoroc/onHble u3obpaskeHust. TekcTtoBble ciaou. Macka cios. Kanasbl.
CoxpaHeHnne BbImeaeHHOM o6jactu. IloaroroBka myumIOCTpaluii AJiss BeO-CalTOB.
AHUMMUpPOBaHHbIE M300pakeHMS.

BekropHas rpaduka. Ilpumvutusbl. 3MeHeHue mMopsiika 3J€MEHTOB.
BripaBHuBaHue, pacripenenenue. ['pynmupoBka. Kpubbie. @opMaTbl BEKTOPHBIX
pucyHKOB. Mcriosib3oBaHMe KOHTYPOB. BekTopu3saiiysi pacTpOBBIX M300pakeHNN!.

[IpyHUMIBI  TIOCTPOEHMSI U  PEeNAKTUPOBAHMSI TPEXMEPHBIX MOZEJIEN.
Cerounble Mmopenu. Marepuanbl. MogenapoBaHe MCTOYHMKOB OCBEIIeHMSI.
Kamepnl. ApgautuBHbie TexHojioruu (3D-mipunHTepbl). IIoHSTME O BUPTyaJbHOM
peasIbHOCTU U JIOTIOJTHEHHOM peabHOCTH.



INIAHUPYEMBIE PE3VJIbTATbl OCBOEHUWA IIPOI'PAMMBI IIO
MH®OPMATUKE (YIJIYBJIEHHBIM YPOBEHb) HA YPOBHE CPEJJHEI'O
OBLIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3VYJIbTATbBI

JIMUHOCTHBIE  pe3yJibTaTbl OTPaXalOT TOTOBHOCTb U  CIIOCOOHOCTh
obyvarommxcsi PyKOBOACTBOBATbHCS CHOPMMPOBAHHOV BHYTpPEHHEN IO3UIMEN
JIMYHOCTM, CHUCTEMOM I[@HHOCTHBIX OpMEHTalui, I[MO3UTUBHBIX BHYTPEHHUX
yOeskneHnl, COOTBETCTBYIOIIMX TPAAULMOHHBIM II€HHOCTSIM  POCCUICKOTO
00111eCTBa, pacliMpeHe KM3HEHHOTO OIbITA M OIbITa JesSTeJbHOCTU B Ipoliecce
peanu3aluy  CpelcTBaMM yuyeOHOro TpeaMeTa OCHOBHBIX  HalpaBJIeHU
BOCIIMTATEIbHOM AeITeIbHOCTH.

B pesyabrare wusyueHuss MHGOPMATMKM HaA YpPOBHE CpeIHEro OOILero
obpasoBaHus y obyuatolierocsi 6yayt chopMupoBaHbl caenyloiliye JUYHOCTHbIE
pe3yJIbTaThl:

1) rpa)kJaHCKOT0 BOCIIMTAHMSI:

OCO3HaHMe CBOMX KOHCTUTYIIMOHHBIX IIpaB M OOSI3aHHOCTEN, YBaskeHMe
3aKOHa M  TIPaBOIOpsIIKA,  COOJIIOJEHMEe  OCHOBOIIOJIAraloIMx  HOPM
MHOPMAIIMOHHOTO ITpaBa ¥ MH(POPMAalLMOHHOM 0€3011acHOCTMH;

TOTOBHOCTh TPOTUBOCTOSITh MIEOJIOTMM 3SKCTpeMusMa, HalMoHaIM3Ma,
KceHo(poOUM, IUCKPUMMHALIMM TIO COLMAIbHBIM, PEJIUTMO3HBIM, PAaCOBbIM,
HaIMOHAJbHBIM IIPM3HAKaM B BUPTYaJTbHOM ITPOCTPAHCTBE;

2) NIaTpMOTUYECKOr0 BOCIIUTAHUSI:

1IeHHOCTHOE OTHOIIIEHe K MCTOPMUEeCKOMY Hacjieanto, nocTmxkennsm Poccun
B HayKe, UICKYCCTBe, TEXHOJIOT'MSX, IOHMMaHue 3HaueHus] MHPOpMaTHUKIM KaK HayKu
B JKM3HM COBPEMEHHOTI'O ODOIIeCTBa;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

copMMpPOBAaHHOCTb HPABCTBEHHOT'O CO3HAHMSI, ATUUECKOT'0 TIOBeIeH s

CIIOCOOHOCTh OlIEHUBATh CUTYyallMI0 M TMPUHMMAThb OCO3HAHHBbIE pellleHNs,
OPUEHTUPYSICh Ha MOPaJIbHO-HPAaBCTBEHHbIE HOPMbI U II€HHOCTM, B TOM UMCJIE B
cetu MIHTepHer;

4) 3CTEeTMYeCKOT0 BOCITUTAHMSA:

3CTeTUYEeCKoe OTHOIIleHMe K MHUpY, BKIIOUas 3SCTETUKY HayyHOro U
TeXHUYECKOT'O TBOPUYECTBA;

CIIOCOOGHOCTh BOCIPUHMMATDL pas3MyHble BUABI MCKYCCTBa, B TOM 4YuUCJIe
OCHOBAHHOI'O Ha MCIOJIb30BaHMM MHGOPMALIMOHHBIX T€XHOJIOTUM;

5) dbusnueckoro BocnuTaHMA:

chopMMpPOBAaHHOCTb  3AOPOBOTO UM 0Oe3omacHoro  obpasa  SKU3HH,
OTBETCTBEHHOI'O OTHOIIIEHMSI K CBOEMY 3I0pPOBbIO, B TOM UMCJIEe 3a CUET



cobsroienms TpeboBaHM1 6€30MacHOM 3KCIUTyaTaluu CpecTB MHPOPMALMOHHbBIX
¥ KOMMYHUKAIIMOHHBIX TEXHOJIOTUIA;

6) TPYZOBOro BOCIIMTAHMA:

TOTOBHOCTh K AaKTUBHOJ [eSITeJIbHOCTM TEXHOJIOTMUYECKON M COLMATIbHOM
HaIpaBJIEHHOCTY, CIIOCOOHOCTh MHUILIMMPOBATh, IJIAHMPOBATb M CaMOCTOSITEJIbHO
BBITIOJIHSITh TaKYIO JIeSITeIbHOCTD;

MHTepec K cdepam npodeCcCMOHANbHOM OesITeIbHOCTM, CBSI3aHHBIM C
MHPOPMATUKOM, MPOrpaMMMPOBAHMEM ¥ WHGOPMAIMOHHBIMY TEXHOJIOTUSIMMA,
OCHOBAHHBIMM Ha HOCTVDKEHUSX HayKy MHMOPMATMKM U HAYYHO-TEXHUUECKOI'O
rporpecca, yMeHMe COBepIllaTh OCO3HAHHBIM BbIOOp Oymyiien mpodeccun u
peann30BbIBaTh COOCTBEHHbIE KM3HEHHbIE TJIaHbI;

TOTOBHOCTb M CIIOCOOHOCTb K OOpasoBaHMIO M CaMOOOpa3OBaHMIO Ha
MIPOTSDKEHUM BCEM SKU3HU;

7) 9K0JIOTMYEeCKOr0 BOCIIMTAHMUSA:

OCO3HaHMe TJI00aTbHOIO XapaKTepa KOJOTMYECKUX MpobJieM UM IyTeil UX
pelileHnsi, B TOM YMCIe C YYETOM BO3MOKHOCTEM  MH(POpPMAaIMOHHO-
KOMMYHUKALMIOHHBIX TEXHOJIOIUIA;

8) e HHOCTM HAYYHOI'0 ITO3HAHMSI:

chOpMMPOBAHHOCTb MMPOBO33pPEHMS, COOTBETCTBYIOIIETO0 COBPEMEHHOMY
YPOBHIO pasBUTUSI HayKM, AOCTVKEHMSIM HAyYHO-TEXHMUYECKOrO IIporpecca u
OOIIIeCTBEHHOM MPAKTUKY, 32 CUET ITOHMMAHMS PO MHGOPMALIMOHHBIX PeCypCOB,
MHGOPMALIMOHHBIX IIPOLECCOB M MHMOPMALIMOHHBIX TEXHOJOTUMIA B YCJIOBUSIX
umdpoBou TpaHchoOpMaLMy MHOTUX cdep SKU3HM COBPEMEHHOTO ODOIIeCTBa;

OCO3HaHMEe LIEHHOCTM HAYYHOM [1esTeJIbHOCTM, TOTOBHOCTb OCYILECTBJISITh
MIPOEKTHYIO U MCCJIeIOBATEIbCKYIO esITeIbHOCTb MHAMBUIYAJIbHO U B T'PYIIIIE.

B mporecce mOCTMKeHMSI JIMUHOCTHBIX PE3YJIbTaTOB OCBOEHMS ITPOTPAMMBbI
nmo wuHbopMaTHMKe Yy OOYYaIOIIMXCSI COBEPIIEHCTBYETCS  SMOILMOHA/IbHBIN
MHTEJUIEKT, Mpe/InoJiaramlimii chopMUpOBaHHOCTD:

CaMOperyaMpoBaHus, BKJIIOYAIOIIETO CAaMOKOHTPOJIb, YMEHMe IPUHMUMAThb
OTBETCTBEHHOCTb 3a CBOE TIOBeleHMe, CIIOCOOHOCTh aAalTUPOBATbCSI K
SMOIMOHAIbHBIM M3MEHEHMSIM U MPOSIBJISITh TMOKOCTh, ObITh OTKPBITHIM HOBOMY;;

BHYTpeHHe) MOTMBAlMM, BKJIIOUAOIel CTpeMJieHue K AOCTMKEeHUIO 1en U
ycIiexy, ONTUMMU3M, MHUIIMATUBHOCTb, YMeHMe IeCTBOBAaTb, MCXOIS U3 CBOUX
BO3MO>KHOCTEI;

SMITATUM, BKJIIOYAIOIIEN CIIOCOOHOCTDh MMOHMMATh SMOIMOHAIBHOE COCTOSIHIE
OPYTUX, VIUTBIBATb €ro NP OCYILIECTBAeHUM KOMMYHMKAIMM, CIIOCOOHOCTh K
COYYBCTBUIO U COIEepEsKMBAHUIO;

COIMaJIbHBIX HAaBBIKOB, BKJIIOYAIOIINX CIIOCOOHOCTh BbICTPAaMBATh OTHOIIEHNS
C APYTUMMU JIIOIbMMU, 3a00TUTHCS, TIPOSIBJISITh MHTEPEC U paspellaTb KOH(IMKTHI.



METAIIPEIMETHBIE PE3VJIbTATbI

B pesynbrare usydeHuss uHOpMATMKM Ha YpOBHE CpeIHEro oOIlero
obpaszoBaHMsi y obOyudaroierocss OyayT chopMMpOBaHbI MeTarpeaMeTHbIe
pe3yJbTaThl, OTPaKeHHbIE B YHUBEPCAJIbHBIX YUEOHBIX AEMCTBUSIX, & UMEHHO -
NO3HaBaTeJbHble yHUBEpCA/IbHbIe YyueOHble AEeMCTBUSI, KOMMYHUKATUBHbIE
YHUBEpCa/IbHble yYeOHbIe [EeJCTBUS, PETYJSITUBHbIE YHMBEpPCA/IbHbIE YyUeOHbIE
IOeiCTBUSI, COBMECTHAsI AesITe/IbHOCTbD.

IlosHaBaTe/IbHbIE YHMBEPCAIbHbIE YUeOHbIE JeCTBUS

1) 6a3oBbIe JIOTMUECKUEe IeICTBUS:

CaMOCTOSITeJIbHO  (OPMYJIMpPOBaTh M aKTyaJIM3upoBaTh  MpobJiemy,
paccMaTpuBaTh €€ BCeCTOPOHHE;

YCTaHaBJIMBATh CYIIECTBEHHBIM IPU3HAK WIM OCHOBAHMSI OJISI CpaBHEHMS,
KaaccupuKauyum U 0600I1LeHNS;

ompenesaTh ey HeaTeJIbHOCTM, 3aJaBaTh I1apaMeTpbl UM KPUTEPUM UX
IOCTVI>KEHMUSI,;

BBISIBJISITh 3dKOHOMEPHOCTH ¥ IIPOTUBOPEUMS B pACCMATPMUBAEMBIX SIBJIEHUSIX;

paspabaThIBaTh IJIAaH pelleHus MpobeMbl C YUETOM aHaIM3a MMEIOIIMXCS
MaTepUaIbHbIX ¥ HEMaTepuaIbHbIX PECYPCOB;

BHOCUTDb KOPPEKTUBBI B JI€SIT€JIbBHOCTD, OLIEHMBATh COOTBETCTBIME PE3y/IbTaTOB
1LIeJISIM, OLIEHMBATh PUCKM MOCIeICTBUM AeSITe/IbHOCTH;

KOOPAMHMPOBAaTb ¥  BBINOJHATH paboTy B  YCIOBUSIX  peabHOrO,
BUPTYaJIbHOTO ¥ KOMOMHMPOBAHHOTO B3aMMO/IEMCTBMUSI;

pa3BMBATh KPeaTUBHOE MbIIIJIEHME TIPU PeLleHUN SKU3HEHHBIX IIPoOJIeM.

2) 6a30BbI€e MCC/IeT0BATEIbCKIE IeICTBUS:

BJIaJIeTh HaBbIKaMM YUeOHO-MCCIIeIOBATEIbCKOM U IMTPOEKTHOM MeSITeTbHOCTH,
HaBbIKAMM  paspelieHus: mnpobseM, CIIOCOOHOCTbIO U  TOTOBHOCTBIO K
CaMOCTOSITEJTBHOMY ITOMCKY METO/IOB pellleHNMs TPAaKTUIECKUX 3a1au, IPUMEHEHNIO
Pa3IMYHBIX METOIOB ITO3HAHMS;

OCYIIECTB/ISITh Pa3/iMUHble BUIbl ESITEITbHOCTY I10 IOJyYEHUIO HOBOTO
3HAHMSI, ero MHTepIpeTaluy, IpeoOpasoBaHMIO UM IIPUMEHEHUIO B Pas3IMUYHbIX
yU4eOHbIX CUTYyallMsIX, B TOM UMCJIe TIPM CO3MaHMM YYEOHBIX M COIMATbHBIX
MIPOEKTOB;

dbopMMpoBaTh HAYYHBIN TUIT MbIILJIEHNUS, BJaJeTh HAYYHOM TEPMUHOJIOTHEN,
KJIFOUEBBIMM TTOHSITUSIMU U METOIaMU;

CTaBUTb ¥ (opmMyaMpoBaTh COOCTBEHHbIE 3aJauM B 0Opa30OBaTeIbLHOU
IesITeIbHOCTU M SKM3HEHHBIX CUTYaIVSIX;



BBISIBJISITD  TIPUUMHHO-CJIEICTBEHHbIE CBSI3M M aKTyaJIM3MpOBaTh 3amauvy,
BBIIBATATh T'MIIOTE3y €€ peIlleHusl, HaXOOUTb apryMeHThI IJIsI TOKa3aTe/IbCTBa
CBOMX YTBEPXKIEHWI, 3a[1aBaTh ITapaMeTPbl ¥ KPUTEPUU PEIIEHNST;

aHAJIM3MPOBATh TIOJIYUeHHbIe B XOAEe peIlleHus 3aJauM pe3ysIbTaThbl,
KPUTUYECKM OILIEHUBATh UX TOCTOBEPHOCTbh, IPOTHO3MPOBATh M3MEHEHVE B HOBBIX
YCJIOBUSIX;

IaBaTh OLIEHKY HOBBIM CUTYaLMSIM, OIIEHMBATh IPUOOPETEHHBIN OIIbIT;

OCYIIECTBJISITh 1le/IeHapaB/IeHHbIM IMOMCK IIepeHOCca CPeICTB U CII0COOOB
IeiiCTBUS B MpOo(eCcCUOHATbHYIO Cpeny;

YMeTb IepPeHOCUTb 3HAaHMS B II03HABATEJbHYIO M IIPAKTUUYECKYIO 00JIacTu
SKU3HEHEeSITeTbHOCTH;

YMETb MHTETPUPOBATh 3HAHMS U3 Pa3HbBIX IIPEIMETHBIX 00JIaCTel;

BBIIBUTaTh HOBBIE MIeM, IpeajiaraTb OpUIMHA/IbHbIE MOAXOMIbI M peIleHMs,
CTaBUTb MPOOGJIEMbI U 3a7aul, JOITyCKAIOIIVe aJIbTePHATUBHBIE PeIleHNs].

3) pabota c uadopmanmen:

BJIaZIeTh HaBbIKaMM IOTyYeHMs] MHGOPMAIIMK U3 UCTOUHUKOB PasHbIX TUIIOB,
CaMOCTOSITEJTbBHO ~ OCYIIEeCTBJIITb  TOWUCK,  aHaiM3, CUCTEMATU3AINIO U
MHTepIpeTauuio MHGOPMaLyM PasJIMIHbIX BUAOB U (GOPM IIpeaCTaBIeHNS;

Cco3maBaTh TEKCThI B pasJiMYHbIX (dopMaTax C YYETOM Ha3HAUYEHMs
mHbopMauum UM IeJIeBOM  ayaAUTOpUM, BbIOMpas OITUMAJbHYIO (dopMy
TIpeCTaBIeHNS Y BU3YaJIM3alNM;

OLIEHMBATh TOCTOBEPHOCTb, JIETUTUMHOCTh MH(OpMAaINM, €€ COOTBETCTBUE
MIPaBOBBLIM ¥ MOPa/IbHO-3TUUECKMM HOPMaM;

MCIIOJIb30BaTh  CpeAcTBa MHMOPMAIMOHHBIX U  KOMMYHMKALMOHHBIX
TEeXHOJIOTUIA B PEIlIeHUY KOTHUTUBHBIX, KOMMYHMKATUBHBIX ¥ OPraHU3alVIOHHBIX
3aJauy C CcoOJIIogeHneM TpeOOBaHMM SPrOHOMMKM, TEeXHUKM Oe30MMacHOCTH,
TUTMEHBI, pecypcocOepeskeHus, TPaBOBbIX UM  ITUYECKUX HOPM, HOPM
MHOPMAaIIMOHHOM 6e30MaCHOCTH;

BJIaJIeTh ~ HaBbIKAMM  paclo3HaBaHMSI M 3aIlIUTbl  MHpOpMaLNH,
MHGOPMALIMOHHONM 6€301aCHOCTY JIMYHOCTM.

KoMMyHMKaTHBHBIE YHUBEPCAJIbHbIE YUeOHbIE Je/CTBUS

1) oo1eHme:

OCYIIeCTBJISITh KOMMYHMKAIMM BO BCeX cepax KU3HU;

pacrno3HaBaTb HeBepOasibHble CpeACTBa OOIeHMsI, TOHMMATb 3HaueHMe
COLMabHBbIX 3HAKOB, PpACIlO3HABaTh IPEATIOCHIIKM KOHQIMKTHBIX CUTYalUii U
CMSITYaTh KOHQJIMKTBI;

BJIANETh  Pa3IMUHBIMM  CIIOCOOaMM  OOIIEHMSI ¥ B3aMMOJENCTBUS,
apryMeHTMPOBAHHO BECTH JMUAJIOT, YMETb CMATYaTh KOHQIMKTHbIE CUTYAIINN;



pPa3BEPHYTO M JIOTMYHO M3jIaraTh CBOIO TOYKY 3peHMsl C MCIIOJb30BaHMUEM
SI3BIKOBBIX CPEe/ICTB.

2) coBMeCTHas AesITe/IbHOCTD:

MMOHMMAaTb U MCIIOJIb30BaTh IIPEMMYIIeCTBA KOMaHIHOM U MHAUBUIYATbHOM
paboThI;

BbIOMPATh TEMATMKy UM METOIbl COBMECTHBIX AEMCTBUI C YUETOM OOIIMX
MHTEPECOB 1 BO3MOKHOCTENM KakKAOro ujieHa KOJUIEKTUBA;

MpUHMMAThb 1IeJiIM COBMECTHOM  [JeSATeJbHOCTM, OpraHM3OBbIBATb U
KOOPAVHMPOBATh OEUCTBUS MO MX ITOCTUKEHMIO: COCTaB/ISITh IIJIaH [IeMCTBUMN,
pacrnpenesisiTb poOM C YUYETOM MHEHMM YYaCTHMUKOB, OOCYXXOATh pe3yJbTaTbl
COBMECTHOM pabOThI;

OIlEHMBaTh KadyeCTBO CBOEro BKJAga M KaKIOTO y4YaCTHMKA KOMAaHObI B
OOI1IMI Pe3yJIbTaT MO pa3pabOTaHHBIM KPUTEPUSIM;

npenJjiaraTb HOBbIE ITPOEKTbI, OIEHUBATb WIEM C TO3UIMUM HOBU3HLI,
OPUTMHAJIbHOCTH, ITPAKTUUECKOM 3HAUMMOCTH;

OCYIIECTB/ISITh IMO3UTMBHOE CTpaTermueckoe IIOBeIeHMe B Pa3IMIHBIX
CUTYaLUSIX, IIPOSIBJISITH TBOPUECTBO M BOOOpaskeHMe, ObITh MHUIMATYBHBIM.

PerynsiTuBHBIE YHUBeEpCaIbHbIE YUeOHbIE KeICTBUS

1) camoopraHusanms:

CaMOCTOSITEJTBHO OCYIIECTBJISITh ITO3HABATEIbHYIO MI€SITebHOCTD, BBISIBJISITH
Mpo0OJIeMbI, CTaBUTh ¥ (HOPMYJIMPOBATh COOCTBEHHBIE 3aJauy B 00pa30BaTe/IbHOM
IeSITeJIbHOCTU U JKU3HEHHbBIX CUTYaIUsX;

CaMOCTOSITEJIbHO COCTaB/ISITb IIAaH pelleHus] IpobieMbl C  YYETOM
MMEIOIINXCSI PeCYypPCOB, COOCTBEHHBIX BO3MOYKHOCTEN U ITPEAIIOUTEHNI;

IaBaTh OLIEHKY HOBBIM CUTYaIVSIM;

pacIIMPSTh paMKyM y4eOHOTO IIpeMeTa Ha OCHOBE JIMYHbBIX ITPeITIOUTeHNIT;

IeyiaTb OCO3HAHHBIM BbIOOp, apryMeHTMPOBATh €ro, 6paThb OTBETCTBEHHOCTD
3a pelleHue;

OLIEHMBATh IIPUOOPETEHHDIN OIIbIT;

CITIOCOOCTBOBaTh (OPMUPOBAHMIO ¥ TIPOSIBJIEHUIO IIMPOKOM ISPYIUIMM B
pa3HbIX OOJIACTSIX 3HAHMIA, IMOCTOSIHHO IIOBBIIIATh CBOVM OOpa3OBaTEIbHbINA WU
KYJIbTYPHBIN YPOBEHb.

2) CaMOKOHTPOJIb:

IaBaTh OIIEHKY HOBBIM CUTYaIMsIM, BHOCUMTb KOPPEKTUBBI B MeSIT€IbHOCTD,
OIIEHMBATh COOTBETCTBME PE3yJIbTaTOB IIeJISIM;

BJIAJeTh HABbIKAMM  IIO3HABATEJbHOM  pedJieKCuM KaK  OCO3HAHUS
COBEPIIIAEMBIX TEMCTBUI M MBbICJUTEIbHBIX IIPOLIECCOB, MX pe3yJbTaTOB U



OCHOBaHMI, MCIOJb30BaTh MPUEMbBI pediekKCuy OJjs1 OLIEHKM CUTyaluu, BbIOOpa
BEPHOI'O pelleHNs];

OLIEHMBATbh PUCKM ¥ CBOEBPEMEHHO MPUHMMATh PeIlleHMs] 10 UX CHIDKEHMIO;

IPMHMMATh MOTMBBI ¥ apryMeHTbl [APYIrUX TIpKU aHalu3e pes3ybTaToB
nesiTeIbHOCTH.

3) NpUHATHUS Ce0SI U IPYTUX:

MIPMHUMATh CeOs1, TOHUMAasi CBOM HeIOCTaTKY U JOCTOMHCTBA;

IPMHMMATh MOTMBBI ¥ apryMeHTbl [APYIUX TIpKY aHa/luse pes3ybTaToB
nesITeIbHOCTH;

MpM3HaBaTh CBOE MPaBO U MPaBO APYTUX Ha OIIMOKY;

pa3BMBATh CIIOCOOHOCTD IMMOHMMATh MUP C MTO3ULIMK IPYTOrO YesIoBeKa.

INPEJIMETHBIE PE3VYJIbTATbBI

B mpoiiecce msyueHus Kypca MHbOpMaTHMKM YIayOs€HHOrO ypoBHSI 6 10
Kaacce OOyyYalOIMMUCSI  OyAyT AOCTUTHYTHI  Clefylollye  IpeJMeTHbIe
pe3yJIbTaThl:

BJIaJleHMEe TIPeACTaB/JIeHMUSIMM O PO MHGOPMALMM U CBSI3aHHBIX C HeW
MPOIIECCOB B TMPUPOJle, TEXHMKE U OOIIeCTBe, IOHATUSIMM «MHMOpMaIus»,
«MHGOPMAIMOHHBIN  TPOIECC»,  «CUCTEMa»,  «KOMIIOHEHTbI  CUCTEMbI»,
«CUCTEMHBIN 3G PeKT», «MHPOPMAIIMOHHAS CUCTEMAa», KCUCTEMA YITPaBJIEHMS »;

BJIaJieHNe MeTodaMu moucka wuHdopmauuum B cetu HWHTepHeT, yMeHMe
KPUTUYECKY OIleHUBATh MHPOPMAaLNIO, ITOTyYeHHYI0 13 ceTu VIHTepHerT;

yMeHMe XapaKTepus3oBaTb OoJiblliMe [aHHble, TPUBOOUTH MPUMEPHI
MCTOUHMKOB UX TIOJlydyeHMs] WM  HalpaBjJeHUs UCIOJAb30BaHUSI, YMeHMe
KIaccupuUMpoBaTh OCHOBHbIE 3aJauM aHaJIM3a JaHHBIX (MIPOrHO3MPOBaHME,
Kaaccubukaumsi, KJacTepusanmysi, aHasu3 OTKJIOHEHU), TTIOHMMATb
MOCJIeIOBATEIbHOCTD PeIlleHNs] 3aJau aHajIM3a JaHHbIX: COOp MepBUYHBIX TaHHBIX,
OYMCTKa ¥ OlleHKa KauecTBa [aHHBbIX, BbIOOP W/MIM TIOCTPOEeHME MO/Iesn,
Mpeobpa3oBaHye JAaHHbIX, BU3yaau3alus JaHHbIX, MHTepIIpeTalus pe3yabTaToB;

MMOHMMaHMe OCHOBHBIX IIPMHIMIIOB YCTPOMCTBA U (QYHKIMOHUPOBAHUS
COBpPEMEHHBIX CTAIMOHAPHBIX ¥ MOOMJIbHBIX KOMITBIOTEPOB, TEHIEHIINII PA3BUTHS
KOMITbIOTEPHBIX TEXHOJIOTUIA;

BJIaJleHMe HaBblkaMy pabOThl C OMepalMOHHBIMM CUCTEMAaMM, OCHOBHBIMMU
BUIAMM TIPOTpaMMHOIO oOOecrieueHus1 [Jig pellleHus YueOHBbIX 3amad 1o
BbIOpAHHOM CIIelaIU3allNN;

HaJIMyye MpeaCcTaBJIeHn O KOMITbIOTEPHBIX CETSIX U UX PO B COBPEMEHHOM
Mupe, 0 6a30BbIX MPUHIMIIAX OpraHU3alUM U PYHKIMOHMPOBAHMS KOMITbIOTEPHBIX
cereil, 00 OOMMX MPUHIMIIAX pa3paboTKu ¥ (QYHKIMOHMPOBAHUS MHTEPHET-
TIPUJTOKEHMIA;



IIOHMMAaHWe yrpo3 MH(GOpPMAaIMOHHOM 0e30MacHOCTM, MCIIO/JIb30BaHME
METOOOB ¥ CpPEeOCTB IIPOTUBOIENCTBMSI ITMM Yrpo3aM, COOJIIOAeHre Mep
6e30IacHOCTH, IIPEeIOTBPAIAIOIINX HE3aKOHHOE PaCIIPOCTPaHEHME IT€PCOHAIbHBIX
IaHHbBIX, COOMIONEHe TPpeOOBaHMI TEXHUKY 0€30I1acHOCTM M TUT'MEHbI ITpu paboTte
C KOMITbIOTEPAMM U IPYTMMM KOMITOHEHTaMM LIM(GPOBOrO OKPYsKeHMSsI, TOHMMaHMe
MPaBOBBIX OCHOB MCIIOJIb30BAHMSI KOMITBIOTEPHBIX IPOrpamMM, 0a3 JaHHBIX U
paborTsl B cetu IHTEpHET;

IIOHMMaHMe OCHOBHBIX IPUHLMIIOB [OUCKPETU3aLUMM PpasJIUUHbIX BUOOB
MHbopMaLMKM, YMeHMe OIpenesiaTh WHMOPMAIMOHHBII OOBEM TEKCTOBBIX,
rpaduUecKux M 3BYKOBBIX HAHHBIX IPM 3aJaHHBIX IapaMeTpax IMCKpeTu3allui,
YMEHME OIIpeNessiTb CPeJHIOID CKOPOCTb Iepedauy OaHHBIX, OI€HMBAThb
M3MEHEeHMEe BpeMEHM IiepemauM IIpyY WU3MEHEeHUM WHQOPMALMOHHOrO OOBbEMa
IaHHBIX U XapaKTePUCTUK KaHala CBI3M;

yMeHMe MCIIOJIb30BaTh IIpU PeIlleHuM 3aa4 CBOVICTBA ITO3UIIMOHHON 3aIMCU
ylCeJl, AJITOPUTMA IIOCTPOEHMS 3aIIMCH YMCJIa B MO3UIIMOHHOM CUCTEME CUMCIEHMS
C 3aJaHHBIM OCHOBaHMEM M IIOCTPOEHMSI UMCJa IO CTPOKe, COAepsKalllell 3alicCh
9TOr0 YMCJIa B ITO3MIMOHHOM CHUCTEME CUMCJIEHMSI C 3aJaHHbIM OCHOBaHMEM,
yMeHMEe BBIINOJHATh apuMeTHyecKue oIepalyuy B ITO3MIMOHHBIX CHCTEeMax
CUMCJIEHNUS;

YMEHME BBIIOJHATL MIPeoOpa3oBaHMs JIOTMUECKUX BBIPASKEHMUI, MCIIOIb3YS
3aKOHBbI aJIred6pnl JIOTMKM, YMEHMe CTPOUTh JIOTMUECKOe BbIPaKeHMEe B
IU3bIOHKTUBHOM ¥ KOHBIOHKTMBHOM HOpPMasIbHBIX (hOopMax I10 3aJaHHON TabJile
MCTUHHOCTM, MCCJIeNOBaTh 00J1aCTh MCTUMHHOCTM BbICKA3bIBaHMSI, COMEpPKalllero
IepeMeHHbIe, pelllaTh HEeCJIOKHbIE JIOTMUYeCKMEe YPaBHEHMS Y CUCTEMbI YPaBHEHMI;

TTOHMMaHMe 0a30BbIX aJTOPUTMOB OOPAOOTKM UMCIOBOM U TEKCTOBOM
mHbopMauum (3amMcCh YMCE B TMO3SUIIMOHHOM CHUCTEME CUMCJIEHUS, HaXOXXIEeHMe
BCEX IIPOCTHIX UYMCEJT B 3aJaHHOM JIMaria3oHe, 00paboTKa MHOTOPa3psIIHbIX 1I€JTbIX
YlCesl, aHaJIU3 CMMBOJIbHBIX CTPOK U IPYTUX), aJITOPUTMOB ITOMCKA M COPTUPOBKM,
yMeHMe ONpeAessiTh CJIOXKHOCTh M3y4aeMbIX B Kypce O0a3oBbIX aJfOPUTMOB
(cyMMMpoBaHMe 3JEMEHTOB MacCuBa, COPTUPOBKA MaccuBa, IiepebopHbIe
aJITOPUTMbI, TBOMYHBIN TOMCK) U MPUBOAUTH MPUMEPHI HECKOJIbKUX aJrOPUTMOB
Pa3HOM CJIOKHOCTM [AJIs1 pelleHNs] OOHOM 3a/1aui;

BJIAJIEHNEe YHUBEPCAJIbHBIM SI3bIKOM IIPOrPaMMMPOBAHMSI BBICOKOTO YPOBHS
(Python, Java, C++, C#), mpexacrtaBjeHMSMM O O0a30BbIX TUIAX [TaHHBIX U
CTPYKTypaxX MHaHHBbIX, YMeEHMEe MUCIIOJb30BaThb OCHOBHbBIE  YIIPaBJISIOIINE
KOHCTPYKLIMM, YMEHMEe OCYIIECTB/ISITh aHa/IM3 IPEIJIOKEHHON ITPOrpPaMMbI:
OIpeneIsiTh Pe3y/IbTaThbl PAOOTHI IMPOrPaMMbl MPY 3aJaHHBIX MCXOMHBIX TaHHBIX,
OIpenesiTh, MPU KaKUX MCXOOHBIX MAaHHBIX BO3MOSKHO ITOJIyUeHME YKa3aHHbIX



pe3yIbTaTOB, BBISIBJISITh JAHHbIE, KOTOpPbIe MOT'YT IPMBECTM K OIIMOKe B pabore
MporpaMmbl, (POPMYJIMPOBATh MPEIJIOKEHMS 10 YIIYYIIEHNIO ITPOTPAaMMHOI0 KOJIa;

yMEHME CO30aBaThb CTPYKTYPMPOBAHHbIE TEKCTOBbIE JTOKYMEHTBI U
IeMOHCTpPAIMIOHHbIE MaTePHMAJIbI C MCIIOJIb30BaHMEM BO3MOSKHOCTEN COBPEMEHHBIX
IIPOTPaMMHBIX CPEICTB M 0OJIaYHBIX CEPBUCOB;

yYMEHME MCIIOJIb30BaTh 3JIEKTPOHHbIE TAOJUIILI OJIS aHa/IM3a, IIPeICTaB/IeHNs
M  00pabOTKM  HOAHHBIX  (BKJIIOYash  BBIYMCJIEHME  CYMMbI, CpPEeIHEro
apudmeTndeckoro, HamMOOJIbIIIErO ¥  HAMMEHbBIIIEr0 3HAYEHWi, pelleHyue
ypaBHEHUI, BbIOOP ONTUMMAJIBHOTO peLIeHMs, MMOA00p JMHUM TPEeHAa, pelleHue
3a/1a4 IIPOTHO3MPOBAHMS).

B mpouecce m3yueHus Kypca MHGOPMATUKM YITyOJIEHHOTO YpOBHS 6 11
Kaacce OOydYalOIMMUCSI  OyAyT AOCTUTHYTHI  CJAeOyIOIye  IpeaMeTHbIe
pe3ybTaThl:

yMeHMEe CTPOUTb HepaBHOMEpHbIe KOIbI, IOITYCKaIoIye OJHO3HAYHOe
neKkoaypoBaHue coobIeHnin (rpeduKCcHble KOMbI), MCIIOJb30BaTh IPOCTEMIIINE
KOJIbI, KOTOPbIE ITO3BOJISIIOT OOHAPY>KMBATh M MUCIIPABJISITh OLIMOKM IIpU Ilepemaye
OaHHBIX, CTPOUTH KOH, OOeCIeuMBaIOIINi HAaMMEHbBIIYIO BO3MOXKHYIO CPEeIHIOI0
IJIMHY COOOIIeHMSI TIpM M3BECTHOM 4YacCTOTe CUMMBOJIOB, IOSICHSITh MPVHIIUIIBI
pPabOoThI MPOCTHIX AJITOPUTMOB C3KATUS JAHHBIX;

yMeHMe pelllaTh aJIfOPUTMUYECKNE 3aauy, CBSI3aHHbIE C aHaIM30M I'padoB
(3amauyM TOCTPOEHMSI ONTMMAJIbHOTO IIYTM MeEXAY BepimmMHamMu Tpada,
orpenesieHMsI  KOJMYECTBAa  pas/JMUHBIX  IIyTeM  MEXKIy  BeplIyMHaMMU
OPMEHTMPOBAHHOTO allMKJIMYECKOTO rpada), yMeHue MCIIOJIb30BaThb NIEePeBbs IIpHU
aHa/IM3e U TIIOCTPOEHMM KOIOB U [JIS TMpeAcTaB/ieHus apubMeTUYecKux
BBIPAJKEHMM, TIPU pellIeHNnM 3aad MOMCKa M COPTUPOBKYU, YMEHME CTPOUTH IE€PEBO
UTPBI 10 3aJaHHOMY aJITOPUTMY, pa3pabaTbiBaTb M OOOCHOBBIBATH BBIUTPBIIITHYIO
CTpPaTEeruio UrPhI;

yMeHMe pa3pabaTbiBaThb M peaJM30BbIBATL B BHUIE MpOrpaMM 0Oa30Bbie
aJITOPUTMbI, YMEHME MCIOJb30BaTh B IMpOrpaMMax JaHHbIE Pa3jIMUYHbIX TUIIOB C
YUETOM OTpaHMUEHMII Ha [OMaIla30H MX BO3MOXKHBIX 3HAUEHMI, NMPUMEHSITb IIpU
pellleHny 3a7au CTPYKTYPbI JaHHBIX (CIIMCKM, CJIOBApPH, CTEKM, OUEPEN, TePEBDS),
MCIIOJIb30BaTh 0a30Bble oOmepanyuyM CO CTPYKTypaMu HAHHBIX, IIPUMMEHSITb
CTaHAAPTHBIE M COOCTBEHHbBIE TTOAIIPOTPAMMBI 151 0OpaObOTKM UMCJIOBBIX JAaHHBIX
M CUMBOJIbHBIX CTPOK, MCIIOJIb30BaTh MpPU pas3pabOTKe MporpaMm OMOIMOTEKM
MOJANPOrpamMM, 3HATh (YHKIMOHAJIbHbIE BO3MOXXHOCTM MHCTPYMEHTaIbHbBIX
CpeACTB cpeAbl pa3paboTKM, yMeHMe MCI0/Ib30BaTh CPEICTBA OTJIaIKM IMPOrpaMMm B
cpele mporpaMMMpPOBaHMS, YMEHME TOKYMEHTHPOBATD IIPOrPaMMBbI;

yMEHME CO31aBaTh BeO-CTPaHUIIbI;



BJIAJIeH/e OCHOBHBIMM CBeOeHMSIMM O 0a3zax [aHHBIX, MX CTPYKTYpE,
CpeacTBaxX CO3mAaHMSI UM PAbOThl C HUMM, YMEHME MWCIIOJIb30BaTh TaOJIMUYHbIE
(pesisiiiioHHbIE) 6a3bl TAHHBIX (COCTABJISITh 3aIllpOChl B 0a3ax AAHHbBIX, BBIMOJHSTD
COPTMPOBKY M TOMCK 3amuceli B 6ase JaHHBIX, HAMOJHITb paspaboTaHHYIO 6a3y
IaHHBIX) U CIIPABOYHbIE CYCTEMBI;

yMeHMe MCIOJIb30BaTh KOMITbIOTEpPHO-MaTeMaTUUeCK e MO/ ISl aHa/IM3a
00BEKTOB ¥ TMpOIeccoB: (GOPMYJIMPOBATh IieJib MOIEJIMPOBAHMS, BBITIOIHSITD
aHaJIN3 Ppe3yJIbTAaTOB, IIOJYYEHHBIX B XOIe MOMAEIMPOBAaHMSI, OIEHMBATDb
COOTBETCTBME MOMEIM MOIEJIMPYEMOMY OOBEKTY WM IPOIeCCY, IPeaCTaB/IsTh
pe3yabTaTbl MOJEJMPOBAaHMS B HATJISITHOM BUJIE;

yMeHMe OpraHM30BbIBaTh JIMYHOE MH(POPMALMOHHOE IPOCTPAHCTBO C
MICIIOJIb30BAHMEM Pa3JIMUYHBIX CPEeOCTB IMQPPOBBIX TEXHOJIOTUM, THOHMMAaHME
BO3MOXXHOCTEM IMQPPOBBIX CEPBUCOB TOCYIApPCTBEHHBIX VYCIYT, HU(PPOBHIX
0ob6pa3oBaTe/IbHbIX CEPBICOB;

ITIOHMMaHME OCHOBHBIX IMPUHIMIIOB PabOThI, BO3MOKHOCTEN M OrpaHNYEHUS
MIpPYMEHEHNSI TEXHOJIOTMII MCKYCCTBEHHOTO MHTEJIJIEKTA B Pa3IMUYHbIX OO0JIACTSIX,
HaJIMuMe TpPencTaBJeHU! O Kpyre pellaeMbIX 3agauy MAallMHHOTO OOyYeHMs
(pacriosHaBaHMs, KaaccuM@UKaUM M MPOrHO3MPOBAHMS) HaMuMe IpeacTaBIeHUN
06 MCITOJIb30BaHUM MHGOPMAIIMOHHBIX TEeXHOJIOT UM B pa3IUIHBIX
npogeccruoHa/IbHbIX cepax.

MOZVJIb «IIIKOJIbHBIN YPOK»

Kaskgpii ypok B MKOVY - rumuasust Ne6 mpenmosiaraer CBOM
BOCIIMTATENbHBIM TMOTEHLMAT, PeaJu3yIOIIMICI YuuTeJeM-IIPpeIMEeTHMKOM B
cAenyIoOIIMX acleKTax:

- YCTaHOBJIEHME IOBEPUTEJIbHBIX OTHOIIEHUI MEXKIOY VyuuTeJeM U €ero
YUYEHMKaMM, CIIOCOOCTBYIOIIMX  IO3UTUMBHOMY  BOCIPUSITUIO  YUAILMMMUCS
TpeOOBaHMM U MPOCHO YUMUTEJIsI, IPUBJIEUEHMIO X BHMMAHMUS K 00CY>KIaeMoM Ha
ypoke MHGOpMaluy, aKTUBMU3ALMM UX TTO3HABATE/IbHOM eI TeIbHOCT;

- TOOYKIeHMe IIKOJBHMKOB COOJIIONATh HAa YPOKE OOIIENpPUHSIThIE HOPMBbI
MOBeIeHNs], TpaBMia OOIIEHMUS] CO cTapmmMy (YIUTEISIMM) U CBEPCTHUKAMMU
(LIIKOJTbHUKAMM ), TTPUHLIMITEI YIeOHOM AVICIUIUIMHBI M CAaMOOPTaHU3aLN;

- MMpUBJIEUEHNE BHUMAHMS TMMHA3MCTOB K [IEHHOCTHOMY acCIeKTy M3yJ4aeMbIX
Ha ypOKax SIBJIEHUI, OpraHu3anysi X paboThl C MTOJTyYaeMOi Ha YpOKe COIMAaIbHO
3HAUMMOM WMHMOpMaLMell WHULMUPOBAHME ee OOCYKIEeHUs, BbICKa3bIBaHMS
YUall¥IMICSI CBOET'O MHEHMS 110 ee IIOBOAY, BBIPAOOTKM CBOET'O K HEM OTHOIIIEHMS;

- MCIIOJIb30BaHME BOCIIUTATEbHBIX BO3MOSKHOCTEN COMIEp>KaHMusI y4eOHOro
IpeaMeTa yepes JeMOHCTPALMIO JETSIM IPUMEPOB OTBETCTBEHHOI'O, IPasKIAHCKOI'O
TIOBEIEeHMsI, IIPOSIBJIEHMS UeJIOBEKOIIOONSI M I0OpOCEpIeUHOCTH, Yepe3 IToa0op
COOTBETCTBYIOILMX TEKCTOB [JII UTEeHMS, 3aJau [JiS pelleHyus, IPOoOJIeMHbIX
CUTyaLUI AJj1s1 00CYXKAeHMs B KiIacce;



- IpUMEHEHMEe Ha YpPOKe MHTEPAKTUBHBIX (OpM pabOThl yUaAILLMXCS:
VMHTEJUIEKTYJIbHBIX ~ WUTP, CTUMYJIMPYIOIIMX ITO3HABATEJbHYID  MOTHUBAIVIO
IIIKOJIbHMKOB; IUIAKTUMYECKOrO TeaTpa, IAe IIOJyYeHHble Ha YpOKe 3HaHUS
OOBITPHIBAIOTCSI B TeaTpajbHbIX IIOCTAHOBKAX; MOUCKYCCUIL, KOTOpbIe [IaioT
YUaIIMMCSI BO3MOXKHOCTb IIPUMOOPECTH OIBIT BeIEeHMUSI KOHCTPYKTMBHOTO NIMAJIora;
I'PYIIIOBOM PabOThI UM PAabOTHI B ITapaxX, KOTOPbIE yUaT IIKOJbHMKOB KOMaHIHOM
paboTe 1 B3aMMOAEMCTBUIO C IPYTUMMU T€ThMU;

- BKJIIOUEHME B YPOK UTPOBBIX MPOIEAYpP, KOTOPbIE ITOMOTAIOT IMOAIepsKaTh
MOTMBALMIO JeTell K IIOJIyYeHMIO 3HaHMM, HaJaKUMBAHUIO IO3UTUBHBIX
MEK/JMYHOCTHBIX ~ OTHOIIEHMM B  KjJacce, TIOMOTalT  YCTaHOBJIEHUIO
IoOposKeIaTe/IbHOM aTMocdephbl BO BpeMs YPOKa;

- opraHmusauys medcTBa MOTMBMPOBAHHbBIX M SPYAMPOBAHHBIX YUAILMXCS HA
X HEYCHeBaIoIIMMM OJHOK/JIACCHMKAaMM, HAlOLIEro IIKOJbHMKAM COIMAJIbHO
3HAUMMBbII1 OIBIT COTPYIHMYECTBA ¥ B3aMMHO ITOMOILIN.

OpHoM 13 0COGEHHOCTEN YPOUHOM IeSITeIbHOCTHU SIBJISIETCSI OpraHm3anust u
npoBeneHye «IIpegMeTHBIX HeJle/b» - 9TO MHOIOLIEJIEBOE eOMHCTBO MEPOIPHUSITHI,
OOBbeIVHEHHbIX OOIIMMM 3aJayaMyM M palMOHaJbHO OTCTPOEHHAas CHUCTeMa
KOHKYPCOB, UT'D, OJIMMITMA, TEMaTUUECKUX KJTyOOB U T.II.

Ocob6oe BHMMaHME B BOCIIUTATE/IbHOI paboTe C yunuTeIeM-IIpeIMEeTHUKOM B

TMMHAa3UM OTBOIUTCS MHUIIMMPOBAHMIO U TIOJIEPIKKE MCCIeI0BaTe/IbCKOM
IesITeIbHOCTY TMMHA3MCTOB B paMKaxX peajn3alyy UMY UHAVBUIYAJIbHBIX U
I'PYIIOBBIX MCCJIEOBATEIbCKUX IMPOEKTOB, UTO AAET YYaIMMCSI BO3MOKHOCTh
MpYOOPECTM HABBIK CAMOCTOSITEJIBHOTO pPellIeHMs] TeOPEeTUUYECKOM ITPOOIeMBI,
HaBbIK T'eHepUpPOBaHus 1 0(POPMJIEHUST COOCTBEHHBIX UAEI, HABBIK YBasKUTEIbHOI'O
OTHOIIIEHUS K UY>KMM uaessm, opopMIeHHbIM B paboTax OPYruxX MCCIenoBaTeen,
HAaBbIK ITyOJIMYHOTO BBICTYIUIEHMS TIepe, ayAUTOpUeN, apryMeHTUPOBaHUS U
OTCTaMBaHMSI CBOEM TOUKM 3peHus. B rumuasum 6ostee 10 jieT GyHKIMOHUPYET
yueOHO-1CC/IeOBaTEeIbCKOE OOIIECTBO yUaIImuxcst « MbicuTe by . JleMOHCTpamms
M 3alLMTA IMPOEKTOB U MCCJIeIOBATEIbCKMUX PabOT MPOXOAUT €KETOSHO B MapTe B
paMKax IIIKOJIbHOM YUueOHO-MCCIeq0BaTe/IbcKo KOHDepeHM « X0Uy BCE 3HATH! »
11 obyuaromuxcs 1-11 kmaccos.



TEMATHUYECKOE IIV/TAHUPOBAHUE

10 KJIACC
KonnuecTBOo uacos
HaumeHoBaHue pa3jiesioB U TeM dyrekTpoHHbIE (I POBHIE)
Ne i/t Kourpoabusie IIpakTuueckue
MPOrpaMmbI Bcero o0pa3soBaTeIbHbIE PecypChl
paboThbI padoThI
Pa3spen 1. lIndpoBast rpaMOTHOCTH
11 KowmribioTep - yHUBepCcaabHOe 6 bu6mmoreka IHOK
) YCTPOMCTBO 06PabOTKYM JaHHBIX https://lesson.edu.ru/905/10?class=10
bu6 OK
1.2 IIporpamMmmHoe obecrneueHne 6 nomorexa Ll
https://lesson.edu.ru/905/10?class=10
bubmoreka HOK
1.3 K 5
OMIIbIOTEPHEIE CETH https://lesson.edu.ru/905/10?class=10
bubmoreka HOK
14 WNudopmaiionHas 6e301acHOCTD 7 2
bopman https://lesson.edu.ru/905/10?class=10
NTtoro no pasgeny 24
Pasnen 2. Teopernueckue 0CHOBbI MH)OPMATUKU
91 IIpencraBnenne uadopmannm B 19 9 Bubmorexka IOK
' KOMIIbIOTEpE https://lesson.edu.ru/905/10?class=10
Bubmorexka IOK
2.2 OCHOBBI ayIre6PbI JIOTUKA 14 1
P https://lesson.edu.ru/905/10?class=10
b K
2.3 KommbioTepHas apudmernka 7 1 nbmorexa O
https://lesson.edu.ru/905/10?class=10
UTtoro o pasgerny 40
Pasgen 3. AIropuTMbl ¥ IIporpaMMupoOBaHMe
b K
3.1 BBepeHue B mporpaMMupoBaHe 16 0.5 ubmrotexa [0

https://lesson.edu.ru/905/10?class=10



https://lesson.edu.ru/905/10?class=10
https://lesson.edu.ru/905/10?class=10
https://lesson.edu.ru/905/10?class=10
https://lesson.edu.ru/905/10?class=10
https://lesson.edu.ru/905/10?class=10
https://lesson.edu.ru/905/10?class=10
https://lesson.edu.ru/905/10?class=10
https://lesson.edu.ru/905/10?class=10

Bbubmmoreka HOK

3.2 BcrnomoraresbHbIe aJITOPUTMbI 8 2
https://lesson.edu.ru/905/10?class=10
3.3 UncneHHbie METOObI 5 3 Bu6morexa HOK
https://lesson.edu.ru/905/10?class=10
%4 AsropuT™MbI 06pabOTKM CUMBOJIbHBIX s 1 bubmmoreka IIOK
) OaHHBbIX https://lesson.edu.ru/905/10?class=10
Bbubmmoreka HOK
3.5 A 6pad 10 3.5
JITOPUTMBL ODPEOOTIH MACCUBOB https://lesson.edu.ru/905/10?class=10
HTtoro o pasgeny 44
Pa3spen 4. UadopmaniioHHbIE€ TEXHOJIOTUN
bubmoreka HOK
4.1 2.
O6paGoTKka TEKCTOBHIX IOKYMEHTOB 6 5 https://lesson.edu.ru/905/10?class=10
bubmoreka HOK
4.2 A 8 3
Ha3 AAHHpIX https://lesson.edu.ru/905/102class=10
NTtoro no pasgeny 14
PesepBHOe BpeMs 14
OBLIEE KO/IMYECTBO YACOB IIO
1 136 21.5

ITPOI'PAMME



https://lesson.edu.ru/905/10?class=10
https://lesson.edu.ru/905/10?class=10
https://lesson.edu.ru/905/10?class=10
https://lesson.edu.ru/905/10?class=10
https://lesson.edu.ru/905/10?class=10
https://lesson.edu.ru/905/10?class=10

11 KJIACC

HaumeHoBaHue pa3jiesioB U TeM

KosnuecTBO 4acoB

dyrekTpoHHBbIE (I POBHIE)

Ne i/mx Konurpoabasie IIpakTuueckue
IIporpamMmbI Bcero oOpasoBaTe/IbHbIE PeCypPChI
paboThbI padoThI
Paszpen 1. Teopernueckue oCHOBbI MHDOPMATUKU
11 Nudopmarius 1 MHbOpMaIMOHHbBIE 10 95 bu6mmorexka IHOK
) MPOLECChI ) https://lesson.edu.ru/905/11?class=11
bu6 OK
1.2 MogenmpoBanue 8 2 nbmorexa Ll
https://lesson.edu.ru/905/11?class=11
HTtoro o pasgeny 18
Paspen 2. AnropuTMsbl 1 MporpaMmMupoBaHue
bubmoreka HOK
2.1 DJIEMEHTbI TEOPUM AJITOPUTMOB 6 1
P P https://lesson.edu.ru/905/11?class=11
Bubmorexka IOK
2.2 AJITOPUTMBI ¥ CTPYKTYPbI JaHHBIX 28 10
P PYRTYPHL A https://lesson.edu.ru/905/11?class=11
9.3 OcHOBbBI 0O BEKTHO-OPUEHTUPOBAHHOTO 16 45 bubmoreka IIOK
' IIPOrpaMMMPOBaHMS ' https://lesson.edu.ru/905/11?class=11
Htoro o pasgeny 50
Pasgen 3. UndopmanmoHHbIe TeXHOIOTUN
31 KomrbioTepHo-MaTeMaTueckoe p 9 bu6mmoreka IHOK
) MO[e/IMpoBaHue https://lesson.edu.ru/905/11?class=11
bubmmoreka HOK
3.2 b 10 4
a3bl JIaHHbIX https://lesson.edu.ru/905/11?class=11
. b K
3.3 Be6-cantor 14 4 nbmorexa 110
https://lesson.edu.ru/905/11?class=11
34 KommnbrotepHas rpaguxa 8 3.5 Bbu6anoreka IIOK



https://lesson.edu.ru/905/11?class=11
https://lesson.edu.ru/905/11?class=11
https://lesson.edu.ru/905/11?class=11
https://lesson.edu.ru/905/11?class=11
https://lesson.edu.ru/905/11?class=11
https://lesson.edu.ru/905/11?class=11
https://lesson.edu.ru/905/11?class=11
https://lesson.edu.ru/905/11?class=11

https://lesson.edu.ru/905/112class=11

Bbubmmoreka LIOK

3.5 3D-mopenupoBaHue 8 3 https://lesson.edu.ru/905/11?class=11
Hroro no pasgeny 48
PesepBHOe BpeMs 20
OBLIEE KOJIMYECTBO YACOB I1O 136 36.5

I[TPO'PAMME



https://lesson.edu.ru/905/11?class=11
https://lesson.edu.ru/905/11?class=11

IIOYPOYHOE IIJTAHVNPOBAHHUE

10 KJIACC
N KonnuecTBo uacoB DJIEKTPOHHbIE
o
Hara nudpoBbIe
n/ Tema ypoka KoHTponbubie | IIpakTuueckue
Bcero U3YYeHMS 00pasoBaTe/IbHbI
L1 padoThI padoThI
e pecypchbl
TpeboBanus TeXHUKY 6€30TTACHOCTM U TUTVIEHbI bubmmotexka HOK
1py paboTe C KOMITbIOTEpaMU U APYTUMMU 1 https://lesson.edu.ru
KOMIIOHEHTaMM [M(PPOBOro OKPYy>KeHUs 905/10?class=10
Bubmoreka HIOK
[MpuHIUIIBI PabOTHI KOMIIBIOTEPOB U
OMIbIOTe cvcTe 1 https://lesson.edu.ru
KOMIIBIOTEPHBIX CUCTEM
e 905/102class=10
Bubmmoreka IOK
O6MeH JaHHBIMM C ITOMOIIIBIO 1IMH. KOoHTposu1epbl
HLLIHIX VCTDOMCTE 1 https://lesson.edu.ru
yCiP 905/102class=10
bubmmoreka LIOK
ABTOMAaTHMYeCKOe BbITTOJTHEHME TTPOTPaMMBbI
DOLECCODOM 1 https://lesson.edu.ru
poneccop 905/102class=10
OnepaTuBHasl, IOCTOSIHHAS ¥ AOJITOBPEMEHHAs bub6anoreka IIOK
namsiTb. KoHTpoJsiepbl BHEIITHMUX YCTPOMCTB. 1 https://lesson.edu.ru
[IpstMolt mocTyn K maMsITU 905/10?class=10
Bubmoreka HIOK
CoBpeMeHHbIE KOMIIBIOTEPHBIE TEXHOJIOTUN 1 https://lesson.edu.ru
905/10?class=10
bubanoreka IIOK
[TporpammHoOe obecrieueHe KOMITbIOTEPOB,
KOMIIbIOTEPHBIX CUCTEM U MOOUJIbHBIX YCTPOMCTB : huips:lesson.edu.ru
b yeTp 905/102class=10
CucremMHOe MpOrpaMMHOE obecIieueHme. ] bubmorexka IIOK

OnepanyoHHbIe CUCTEMBI

https://lesson.edu.ru
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Yrumrsl. [IpaiiBepbl ycTpoiicTB. [TapasienbHoe

905/10?class=10
Bbubmmorexka HIOK

9 oBae https://lesson.edu.ru
MMUPOBaHU
fIPOrpavMitp 905/102class=10
Bbubmmoreka HOK
WHcTamisyst v feMHCT/UISIIMS IPOTPaMMHOTO
10 5 https://lesson.edu.ru
ODECIIEeriA 905/102class=10
®daitsoBbie cucTeMbl. [IpUHIMIIBI pa3sMeIeHns 1 bu6bmmoreka IIOK
11 MMeHOBaHMs (ailyIoB B TOJTOBPEMEHHO MaMSITH. https://lesson.edu.ru
[Ta6s1oHbI A1 oMcaHusl TPy (pariioB 905/10?class=10
. . bubmoreka HOK
3akoHogarenbcTBO Poccuiickon Denepatnm B
12 o61ac orpa or6 oBecrete a https://lesson.edu.ru
TU IPOTPAMMHOT MeYeHusT i JaHHBIX
1 porp a 905/102class=10
[TpyHUMIIBI TOCTPOEHMS U amTiapaTHbIe bu6b/moreka IIOK
13 KOMITOHEHTBI KOMITBIOTEPHBIX ceTeil. CeTeBble https://lesson.edu.ru
IIPOTOKOJIbI 905/10?class=10
Bubmoreka HIOK
14 Cetpb MHuTepHeT https://lesson.edu.ru
905/10?class=10
Bubmoreka HIOK
Paspenenne IP-cetu Ha mopceT C MOMOIIBIO MAaCOK
15 HonceTei https://lesson.edu.ru
A 905/10?class=10
bubmmoreka LIOK
16 CeTeBoe afMUHUCTPUPOBaHME https://lesson.edu.ru
905/10?class=10
Bugp! gesrensnoct B cetu atepHet. CepBUCHI bu6anoreka IIOK
17 NnrepHeta. ['ocymapcTBeHHbIe 3/IeKTPOHHBIE https://lesson.edu.ru
CEPBUCHI U YCIIYTU 905/10?class=10
18 NudopmarmonHass 6e301MacHOCTb bubmmoreka IIOK
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https://lesson.edu.ru
905/10?class=10

Bpe,ELOHOCHbIe IIporpamMMHOe obecreuenne u

Bbubmmoreka HIOK

19 60DLG https://lesson.edu.ru
MeTOAbI 60PbOBI C HUM 905/107class=10
" bubmoreka HOK
[TpakTuueckast pabora o reme " AHTUBUPYCHbIE
20 " https://lesson.edu.ru
fPOTpaMMbl 905/102class=10
Opranmsaiys JMYHOTO apXuBa MHQOpMaLun. bu6/moreka IIOK
21 PesepBHoe kormpoBanme. [TaposibHas 3ammra https://lesson.edu.ru
apxuBa 905/10?class=10
Bubmmoreka IOK
22 [lIndpoBanne JaHHBIX https://lesson.edu.ru
905/10?class=10
Bubmoreka HOK
23 Anroputm umdpoBanust RSA. Creranorpadmus https://lesson.edu.ru
905/10?class=10
\AJ OK
IIpakTnueckas pabora o teme 'IndpoBanne BuGmorexa Il
24 " https://lesson.edu.ru
FIAHHBIX 905/10?class=10
Nudopmanust, gaHHbIE M 3HAHMSL. Bubmoreka IOK
25 WHdopmaloHHbIe MPOIECChl B MPUPOJIE, TEXHUKE https://lesson.edu.ru
U 0O11IeCcTBe 905/10?class=10
HemnpepbiBHBIE 1 IMCKpPETHBIE BEJIMYNHBI 1
bubmmoreka HOK
curHajibl. Heo6XoamMmocTb AMCKpeTusanmumn
26 . https://lesson.edu.ru
mHbopmaluu, pegHasHauYeHHOM JJIs1 XpaHeHus], /905/10?class=10
nepengauy 1 06paboTky B IMBPOBLIX CHUCTEMAX
97 I BonuHOe KogupoBaHue. PaBHOMepHbIE 1 bu6anoreka IIOK

HepaBHOMEpPHbBIE KOfbl. [lekomypoBaHue

https://lesson.edu.ru
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COOOIIIEeHNH, 3aIMCAHHBIX C TIOMOILIBIO
HepPaBHOMEPHbBIX KOJIOB

905/10?class=10

Ycnosue @ano. [TocTpoeHne olHO3HAYHO

bubmoreka HOK

28 IeKOIMPYeMbIX KOJIOB C IMOMOIIIbIO AepeBa. ['pad https://lesson.edu.ru
An. A. MapkoBa 905/10?class=10
Enyunibl n3MepeHus KoamMdecTBa MHQOpMaIn. Bbubmoreka IIOK

29 AJdaBUTHBIN TOAXOM, K OIleHKEe KOJIMUeCTBa https://lesson.edu.ru
mHbOpMaLu 905/10?class=10

bubmoreka HOK

30 CucTtemMbl CUMCIIEHUS https://lesson.edu.ru

/905/10?class=10
. Bubmoreka IOK
ITepeBop umcest U3 OMHON CUCTEMbI CUMCIEHNUS B
31 vio https://lesson.edu.ru
ApYLY /905/102class=10
Bubmoreka HOK
IlBoMuHas1, BOCbMepMYHasl 1 IIeCTHaAIlaTepuyIHast
32 CIUCTEMbI CUMCJIEHNSI, CBSI3b Me HUMUA https://lesson.edu.ru
’ Y /905/102class=10
bubmmoreka LIOK
JlBouuHas1, BOCbMepMUHas U IIeCTHaAIaTepyuuHas
33 CIUCTEMbI CUMCJIEHNSI, CBSI3b Me HUMUA https://lesson.edu.ru
’ Y /905/102class=10
bubmmoreka LIOK
JlBouuHas1, BOCbMepMUHas U IIeCTHaAIaTepyuuHas
34 CUCTEMBI CUMCIIeHMS], CBSA3b Me HUMU htps://lesson.edu.ru
’ Y /905/102class=10
Bubmoreka IOK
Apudmernueckie ornepanyy B MO3UIMOHHbBIX
35 CUCTEMAX CIUCITCHIS https://lesson.edu.ru
/905/10?class=10
bubanoreka IIOK
36 TpouuHasi ypaBHOBellIeHHas CUCTeMa CUMCIeHUS https://lesson.edu.ru

905/10?class=10



https://lesson.edu.ru/905/10?class=10
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Bbubmmoreka HOK

37 JIBOMYHO-AeCATUYHAS CUCTEMAa CUMCJIEHVS https://lesson.edu.ru
905/10?class=10
Bbubmmoreka HIOK
38 KopupoBaHue TeKCTOB https://lesson.edu.ru
905/10?class=10
bubmoreka HOK
39 PacTtpoBoe komypoBaHie n306paskeHmnin https://lesson.edu.ru
905/10?class=10
" bubmoreka HOK
IIpakTnueckas pabora o teme " JIycKpeTU3aLus
40 . " https://lesson.edu.ru
rpaduyeckon nHboOpMaIn 905/102class=10
IIBeTOBBIE MOmeN. BeKTOpHOE KOAMPOBaHME. bubmmoreka LIOK
41 dopmarsl ¢paivioB. TpéxmepHas rpaduka. https://lesson.edu.ru
dpakTaynbHasa rpadpuka 905/10?class=10
KonmnpoBanme 3Byka. OneHka nHOOPMaIMOHHOTO bubmmoreka LIOK
42 00bEMA 3BYKOBBIX JAHHBIX IIPY 3aIaHHBIX YaCTOTE https://lesson.edu.ru
OUCKpeTU3aluy U paspsgHOCTU KOOUPOBAHUS 905/10?class=10
" bubmmoreka LIOK
IIpakTnueckas pabora o teme " IycKpeTu3anms
43 . Y https://lesson.edu.ru
3BYKOBOJ MH(pOpMaLymn 905/107class=10
bubmmoreka LIOK
44 OCHOBBI aJITe6PbI JIOTUKA https://lesson.edu.ru
905/10?class=10
bubmmoreka HOK
45 Jloruueckue onepauyu. Tabauibl UICTUHHOCTYU https://lesson.edu.ru
905/10?class=10
bu6anoreka IIOK
Jlornueckue BbipaskeHys. Jlornyeckue TOKIeCTBA.
46 https://lesson.edu.ru

HokasaTebCTBO JOTMUECKUX TOXKAECTB C ITIOMOIIIbIO

905/10?class=10
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TaOJINIL UCTUHHOCTU

[TpaxkTuueckast pabora no teme «Iloctpoenne u

Bbubmmorexka HIOK

47 aHaM3 TabJIuL, UICTUHHOCTY B TaOJIMUYHOM https://lesson.edu.ru
Iporeccope» 905/10?class=10
bubmoreka HOK
Jloruueckue onepauyy 1 ornepanuy Ha,
48 OKECTEa https://lesson.edu.ru
MHOKeCTBaMu
905/10?class=10
Bbubmmorexka HIOK
Jloruueckue onepauyy 1 ornepauuy Hap,
49 OKECTEa https://lesson.edu.ru
MHOKeCTBaMu
905/10?class=10
Bubmorexka HOK
3aKOHbI aJare6ppl JIOTUKNA. OKBUBAJIEHTHbIE
50 [Ipeo6pa3oBaHms JIOTMYECKUX BbIpasKeHUN https://lesson.edu.ru
peodp p 905/102class=10
Bubmoreka HIOK
51 Jlornyeckue ypaBHEHMs ¥ CUCTEMbI YpaBHEHMI https://lesson.edu.ru
905/10?class=10
Jlornueckue GyHKIMU. 3aBUCUMOCTD KOJIMUECTBa
. Bubmoreka IOK
BO3MOJKHBIX JIOTMUECKUX (PYHKLMI OT KOJIMYECTBa
52 aprymeHToB. IToJiHbIe crCTeMbl JIOTMYeCKIX https://lesson.edu.ru
PryMEHTOB. 905/102class=10
pyuKIMIA
Kanonnueckue opMbl JJOTMUECKUX BbIPaKeHMIA.
Bubmoreka HIOK
CoBepilleHHbIe TU3bIOHKTUBHbIE ¥ KOHBIOHKTUBHBIE
>3 HOpMaJibHbIe (DOPMBI, aJITOPUTMbI UX ITOCTPOEHUS https://lesson.edu.ru
p MBI, a7rop p 905/102class=10
10 TabJMIe MCTUHHOCTH
bubmmoreka HOK
54 Jlornmueckue 3j1eMeHTBI B COCTaBe KOMITbIOTEpa https://lesson.edu.ru
905/10?class=10
. Bubmmoreka IOK
55 Tpurrep. CymmaTrop. MHOropaspsaHblil CyMMaTOP t

https://lesson.edu.ru



https://lesson.edu.ru/905/10?class=10
https://lesson.edu.ru/905/10?class=10
https://lesson.edu.ru/905/10?class=10
https://lesson.edu.ru/905/10?class=10
https://lesson.edu.ru/905/10?class=10
https://lesson.edu.ru/905/10?class=10
https://lesson.edu.ru/905/10?class=10
https://lesson.edu.ru/905/10?class=10
https://lesson.edu.ru/905/10?class=10
https://lesson.edu.ru/905/10?class=10
https://lesson.edu.ru/905/10?class=10
https://lesson.edu.ru/905/10?class=10
https://lesson.edu.ru/905/10?class=10
https://lesson.edu.ru/905/10?class=10
https://lesson.edu.ru/905/10?class=10
https://lesson.edu.ru/905/10?class=10
https://lesson.edu.ru/905/10?class=10

HOCTpOGHI/Ie CXeM Ha JIOTMYECKUX 3JIEMEHTax.

905/10?class=10
bubmoreka HOK

56 3amnmuch JIOTMYECKOTO BbIpayKeHMs 110 JIOTMYECKOM https://lesson.edu.ru
cxeme 905/10?class=10
Bbubmmorexka HIOK
57 MuMKpoCXemMbl ¥ TEXHOJIOTUST UX MTPOU3BOICTBA https://lesson.edu.ru
905/10?class=10
[IpencraBieHue 1eJIbIX YMCET B TAMSTU
bubmoreka HOK
KoMIibIoTepa. OrpaHMYeHHOCTh JMUana3oHa uuces
58 https://lesson.edu.ru
[IPY OTPaHMUYEHNI KOJIMUECTBA PaspsgoB.
P P . paspia 905/10?class=10
IlepenonHenue paspsiiHOM CETKU
Be33suakoBbie 1 3HAKOBbIE JaHHbIe. 3HAKOBBIV OUT. Bubmoreka IOK
59 JIBOMYHBIN JOMOJHUTEIbHBIN KOJ OTPUIIATeTbHbIX https://lesson.edu.ru
yycer 905/10?class=10
. bubmoreka HOK
[To6buToBbIE JTOrMUecKue onepanyu. Jlornueckmit,
60 o . . https://lesson.edu.ru
apuMeTIeCcKuii M UMKINYECKUI COABUTM
P a 4 905/102class=10
. Bubmoreka IOK
[IIndpoBaHKe ¢ TOMOIIBIO TOGUTOBOV OIepaLyn
61 YUTH https://lesson.edu.ru
«MCKJIIOYalollee »
= 905/102class=10
Bubmoreka IOK
[IpencrasieHne u XpaHeHMe B IaMSITU KOMIIbIOTEpa
62 https://lesson.edu.ru
BellleCTBeHHBIX UMCe
o 905/102class=10
. bubmmoreka LIOK
BrinmonHeHnne omepanuii ¢ BellleCTBeHHbIMM
63 6 https://lesson.edu.ru
YycjIaMy, HaKOIJIeHMe OIIMOOK IIPY BbIUMCIEHUSIX
’ p 905/102class=10
[TpakTuueckast pabora o teme «M3yueHue bu6mmoreka IIOK
64 [I0pa3spsagHOro MallIMHHOIO IIPeACTaBIeHNS LeJIbIX https://lesson.edu.ru

" BEeII€CTBEHHbIX UYMCeJI»

905/10?class=10
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Bbubmmoreka HOK

65 AHaj3 aJropuTMOB https://lesson.edu.ru
905/10?class=10

OTambl pellleHns 3a7au Ha KOMIIbIOTepe. bubmmoreka IIOK

66 NHcTpyMeHTa/bHbIE CpeiCTBA: TPAHCIATOD, https://lesson.edu.ru
OTJIaIUNK, TTPOGUIUPOBIIINK 905/10?class=10

Cpena nporpammupoBanyst. Kommmisiyst u bu6bmmoreka IIOK

67 MHTepIIpeTals nporpamm. BuptyaibHbie https://lesson.edu.ru
MamHbl. IHTerpupoBaHHast cpefa pa3paboTku 905/10?class=10

bubmoreka HOK

68 MeTonbl OT/IaAKY ITPOrPaMM https://lesson.edu.ru
905/10?class=10

Bubmoreka HIOK

69 Twumbl TepeMeHHbIX B SI3bIKe TTPOTPaMMMUPOBAHMS https://lesson.edu.ru
905/10?class=10

Bubmoreka HIOK

70 O6paboTka 11eJIbIX Unces https://lesson.edu.ru
905/10?class=10

bubmmoreka LIOK

71 O6paboTKa BelleCTBEHHbIX Yyce) https://lesson.edu.ru
905/10?class=10

bubmmoreka LIOK

72 CiryyaiiHble U TICEeBAOCTYYalHbIE UMCIIa https://lesson.edu.ru
905/10?class=10

bubmmoreka HOK

73 Betsnenus. CiioskHbIE YCIOBUS https://lesson.edu.ru
905/10?class=10

bu6anoreka IIOK

74 Huxibl ¢ ycioBuem https://lesson.edu.ru

905/10?class=10
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U,I/IKJIbI 1o HEPEMEHHOﬁ. B3aumo3sameHseMocTh

Bbubmmoreka HOK

75 https://lesson.edu.ru
PasJIMYHBIX BUIIOB LIMKJIOB 905/107class=10
Bbubmmoreka HIOK
O6paboTKa HaTypaJIbHBIX UMCEsI C UCIIOIb30BaHNEM
76 https://lesson.edu.ru
HVIRIIOB 905/102class=10
HaxosknmeHne Bcex MPOCTBIX YMCesI B 3aJJaHHOM Bbubmmoreka HIOK
77 nuamasoHe [IpakTmuueckas paboTa 1o Teme 0.5 https://lesson.edu.ru
«Pellienne 3agau MeToAoM mepedbopa» 905/10?class=10
bubmoreka HOK
78 WuBapuaHT 1ykiaa https://lesson.edu.ru
905/10?class=10
Bubmorexka HOK
79 [TokymMeHTHpOBaHMeE TPOrpaMm https://lesson.edu.ru
905/10?class=10
Bubmoreka HIOK
80 O6paboTka JaHHbIX, XPAHIIIMXCS B aiiax https://lesson.edu.ru
905/10?class=10
bubmmoreka LIOK
81 Pasz6uenne 3amaun Ha moazamaun https://lesson.edu.ru
905/10?class=10
Ucnonb3oBaHue cTaHIAPTHOM OGMOIMOTEKM SI3bIKA bubmmoreka IIOK
82 nporpamMmmupoBanus. [ToakmtoueHne 6M6IMOTEK https://lesson.edu.ru
MOAIPOrpaMM CTOPOHHMX ITPOM3BOIUTENIEN 905/10?class=10
bubmmoreka HOK
83 IMopmporpammbl (ripotiemypbl 1 GYHKIINN) https://lesson.edu.ru
905/10?class=10
bu6anoreka IIOK
84 [Tognporpammel (mporieypbl U GYHKINN) https://lesson.edu.ru

905/10?class=10
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[TpakTuueckast pabora o Teme "Pa3paboTka

Bbubmmoreka HOK

85 " https://lesson.edu.ru
TOATpPOrpamMm 905/102class=10
Pexypcusi. PekypcuBHbIe 06beKTHI ((PpaKkTasibl).

bubmoreka HOK
PekypcuBHbIe MTpoLeaypbl M QYHKIVA.

86 https://lesson.edu.ru
Wcnonb3oBaHue cTeka )11 OpraHmM3aLym 905/107class=10
PEKYPCUBHBIX BbI3OBOB ]

" Bbubmmoreka LIOK
IMpakTuueckast pabora 1o treme "PexkypcuBHbIE

87 " https://lesson.edu.ru
TOAUIPOTPAMMbI 905/102class=10

bubmoreka HOK

88 MopyIbHBIN TPUHIIATI IIOCTPOEHMSI TTPOTPaMM https://lesson.edu.ru

905/10?class=10
bubmoreka HOK

89 UiicieHHbIe METOIbI https://lesson.edu.ru

905/10?class=10
Bubmoreka IOK
ITpakTuueckast pabora 1o teme «YucaeHHOe
90 . https://lesson.edu.ru
pelieHne YypaBHEeHUM» 905/10?class=10
Bubmmoreka IOK
Wcnonb3oBaHne OMCKpeTU3alum B
o BBIUMCIIUTENbHBIX 3a7auax hizsi: Jessonedu.m
el a 905/102class=10
[TpakTnueckast pabora o teme «I1pnbmKEHHOE Bubmorexa TTOK
92 i 0 https://lesson.edu.ru
»
BbIUMCJIEHME IJIMH KPUBBIX U ILIONIanein Gpuryp 905/107class=10
bubmmoreka HOK
[TpakTuueckast pabora o teme «Ilonck makcumyma
93 (MyEVMYMa) yHKI https://lesson.edu.ru
»
yMa) QYHKIL 905/102class=10
94 O6paboTKa CMMBOJIbHBIX JAHHBIX. AJITOPUTMBbI bu6anoreka IIOK

06pabOTKM CUMBOJIBHBIX CTPOK: TTOACYET

https://lesson.edu.ru
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KOJIMYECTBA ITOSIBJIEHUI CUMBOJIa B CTpOKe

905/10?class=10

AsropuTMbI 06pabOTKY CMMBOJIBHBIX CTPOK:

Bbubmmorexka HIOK

95 pasbueHye CTPOKM Ha CJIOBA MO MPOOETbHBIM https://lesson.edu.ru
CUMBOJIaM 905/10?class=10
AnropuTMbI 06pabOTKY CMMBOJIBHBIX CTPOK: MTOUCK bu6bmmoreka IIOK

96 MOJICTPOKM BHYTPM JTaHHOM CTPOKM; 3aMeHa https://lesson.edu.ru
HalJeHHOM MOACTPOKM Ha IPYTYIO CTPOKY 905/10?class=10
ITpakTnueckas pa6ora no treme "O6paboTKa CTPOK C bubmoreka LIOK

97 MUCIIO/Ib30BaHyeM GYHKLIMI CTaHAAPTHOM 1 https://lesson.edu.ru
OGMOIMOTEKM SI3bIKA ITPOrPAMMMUPOBAHMS " 905/10?class=10

Bubmoreka HOK

98 ['enepanys cJ10B B 3aJaHHOM ayihaBUTE https://lesson.edu.ru
905/10?class=10

MaccuBbI U TTOC/IeZOBATEIbHOCTU UMCEIT. bubmoreka HOK

99 [TpakTnueckas paboTa 1o teme "3aroaHeHne 0.5 https://lesson.edu.ru
MaccuBa" 905/10?class=10

bubmmoreka LIOK

100 O6061IEHHBIE XapaKTEPUCTUKM MacCHBa https://lesson.edu.ru

905/10?class=10
JIMHeHbIN MOMCK 3aJaHHOrO 3HAUEeHMsI B MacCUBE. Bbubmmoreka LIOK

101 ITpakTnueckas pabora 1o teme "JIMHENHbINA TOMUCK 0.5 https://lesson.edu.ru
3aJaHHOr0 3HaUeHus B Maccuse” 905/10?class=10
[TpakTiueckas pabota mno teme "Tlonuck bu6mmoreka IIOK

102 MMHMMAaJIBHOTO (MaKCMMaJIbHOT'O) 3JIeMEeHTa B 1 https://lesson.edu.ru
YIMCJIOBOM Maccuse" 905/10?class=10
CopTtupoBka ogHOMepHOro MaccuBa. ITpocTeie bu6mmoreka IIOK

103 MEeTOIbl COPTUPOBKU. [TpakTnueckast pabora 1mo 0.5 https://lesson.edu.ru

teme "TIpocThie METOABI COPTUPOBKYM MaccuBa”

905/10?class=10
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CopTupoBKka ciausiHueM. bbicTpast COpTMpoOBKa

bubmoreka HOK

104 maccuBa (asroputM QuickSort). ITpakTnyeckas 0.5 https://lesson.edu.ru
pabora 1o Teme "BricTpas copTpoBKa MaccuBa' 905/10?class=10
. Bbubmmorexka HIOK
JIBOMYHBIN MTOMCK B OTCOPTUPOBAHHOM MacCCUBe.
105 . 6 " . " 0.5 https://lesson.edu.ru
pakTMueckast pabota 1o teme ' J|BOMUHBIN TTOUCK 905/107class=10
bubmoreka HOK
106 IIBymepHbIe MacCUBbI (MaTPHULIbI) https://lesson.edu.ru
905/10?class=10
bubmoreka HOK
107 AnroputmMbl 06pabOTKM MaTPUIL https://lesson.edu.ru
905/10?class=10
Bubmorexka HOK
108 Penrenye 3amayu aHanmsa JaHHbBIX https://lesson.edu.ru
905/10?class=10
Bubmoreka HIOK
109 CpencrBa TEKCTOBOIO IIpoLieccopa https://lesson.edu.ru
905/10?class=10
bubmmoreka LIOK
110 KomrbioTepHast BEpCTKa TEKCTA https://lesson.edu.ru
905/10?class=10
IMpakTnueckas pabora o Teme "'BépcrTka BuGmorexa HOK
111 " 1 https://lesson.edu.ru
IOKYMEHTOB C MaTeMaTuueCcKuMu GopmyiamMmmu 905/107class=10
bubanoreka IIOK
112 MHCTpYyMeHTbI pelleH31POBaHMS https://lesson.edu.ru
905/10?class=10
bubanoreka IIOK
[TpakTnueckast pabora 1Mo Treme
113 1 https://lesson.edu.ru

"MHOrocTpaHMYHbIE TOKYMEHTHI'"

905/10?class=10
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O6naunbie cepuchl. KosnektuBHas pabora ¢

bubmoreka HOK

114 nokymeHTtamu. [IpakTuueckas paboTa 1o Teme 0.5 https://lesson.edu.ru
"KostektnBHas paboTa ¢ JOKyMeHTamMu'" 905/10?class=10
Bbubmmorexka HIOK
115 Ananus gauabiX. bonpline naHHbie https://lesson.edu.ru
905/102class=10
bubmoreka HOK
116 MaiumHHoe o6yueHne https://lesson.edu.ru
905/10?class=10
bubmoreka HOK
117 AHanms JaHHBIX C TTOMOILbIO 3JIEKTPOHHBIX TaOJINI] https://lesson.edu.ru
905/10?class=10
" bubmmoreka LIOK
[TpakTnueckast pabora o Teme "AHaau3 TaHHBIX C
118 6 R 1 https://lesson.edu.ru
TTOMOIIIBIO JIEKTPOHHBIX TAOJINII, 905/107class=10
[Toctpoenne rpadbmkoB GyHkumit. [TpakTnueckas
pabora o Teme "HarnsagHoe mpencraBieHne bu6mmoreka IIOK
119 Pe3yJIbTaTOB CTATUCTUYECKON 0OpabOTKY TaHHBIX B 0.5 https://lesson.edu.ru
BUIe IyarpaMm CpencTBaMy pegakTopa 905/10?class=10
9JIEKTPOHHBIX TabsMII"
Bubmmoreka IOK
JIunuu Tpenpa. [TpakTuueckas pabora 1o Teme
120 "Tlon6 i 0.5 https://lesson.edu.ru
of60p IMHUM TPeH1a, TPOrHO3UPOBaHNE 905/107class=10
ITom6op mapamertpa. IIpakTiueckast pabora 1o Teme bu6mmoreka IIOK
121 "UncsieHHOe pellieHie YpaBHeHMIA C ITOMOIIbIO 0.5 https://lesson.edu.ru
moxbopa napamerpa’ 905/10?class=10
OnTumMmsanys Kak IMOUCK HaMJTYUIIero pelieHus B bubanoreka IIOK
122 3alaHHBIX ycsIoBMsX. [IpakTuueckas paboTa mo 0.5 https://lesson.edu.ru

TeMme "PelieHne 3amay onTUMMU3aNM C IIOMOILIBIO

905/10?class=10
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9JIEKTPOHHBIX TabmII"

123 PesepBHOe BpeMs 1
124 Pe3epBHOe Bpems 1
125 PesepBHOe Bpems 1
126 PesepBHoe BpeMs 1
127 PesepBHOe Bpems 1
128 PesepBHoe BpeMs 1
129 PesepBHOe BpeMsa 1
130 PesepBHOe BpeMs 1
131 PesepBHOe BpeMsa 1
132 PesepBHOe BpeMs 1
133 PesepBHOe BpeMsa 1
134 PesepBHOe BpeMs 1
135 PesepBHoe Bpems 1
136 PesepBHoe BpeMs 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 21.5




11 KJIACC

KonnuecTBo uacos DJIEKTPOHHbIE
Ne Hara nudpoBbIe
Tema ypoka Kourponbubie  IIpakTnueckue
/11 Bcero M3ydYeHUs:  06pa3’oBaTebHBI
paboThI padoThI
e pecypchI
Bbubmmoreka HIOK
1 KommuectBo nubopmaryn 1 https://lesson.edu.ru
/905/11?class=11
bubmoreka HOK
2 AJTOpUTMBI CKaTUS TaHHBIX 1 https://lesson.edu.ru
905/112class=11
bubmoreka HOK
3 Anroputm Xaddmana 1 https://lesson.edu.ru
905/11?class=11
IIpakTnueckas pabora mno teme "CskaTme BuGmmorexa IIOK
4 X " 1 1 https://lesson.edu.ru
IaHHbBIX C IIOMOIIBIO ajroputMma XaddmaHa 905/117class=11
Bubmoreka IOK
5 Asnroputm LZW 1 https://lesson.edu.ru
905/112class=11
AJITOPUTMBI CKaTUSI JaHHBIX C TOTEPSIMMA.
" Bbubmmoreka LIOK
IIpakTuueckas pabora no teme "Cskatue
6 IPEG 1 0.5 https://lesson.edu.ru
JAHHBIX C TOTEPSIMU (JITOPUTMBbI , 905/11%class=11
MP3)"
bubmmoreka HOK
7 CxopocTb nepemaun JaHHbIX 1 https://lesson.edu.ru
905/112class=11
8 [TomexoycTOUMBbBIE KOIbI 1 Bubmmotreka LIOK
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https://lesson.edu.ru
905/11?class=11

[IpakTnueckast paboTta 1o teme

Bbubmmoreka HIOK

9 "I . " https://lesson.edu.ru
OMEXOYCTOUMBbBIE KOJbI 905/117class=11
Cucrembl. KOMITIOHEHTBI CUCTEMBI U UX
. . Bbubmmorexka HIOK
B3aumopeiictBue. CucremHublii 3¢ @exT.
10 v . https://lesson.edu.ru
MpaBJieH)e KakK MH(POPMAaIIOHHBIN ITPOIIeCC. 905/117class=11
O6parHas cBsI3b
bubmoreka HOK
11 Mopenu 1 MoaeIMpoBaHe https://lesson.edu.ru
905/11?class=11
Bubmorexka HOK
12 I'pader https://lesson.edu.ru
905/11?class=11
Bubmoreka HIOK
13 Pemenne 3amau ¢ moMolpio rpacoB https://lesson.edu.ru
905/117?class=11
bubmmoreka LIOK
14 IepeBbst https://lesson.edu.ru
905/117?class=11
bubmmoreka LIOK
15 OCHOBBI TEOPUY UTP https://lesson.edu.ru
905/11?class=11
[TpakTnueckas pabota mno teme "Tlonck bubamoreka [IOK
16 BBIUTPBIITHON CTPATEruy B Urpe C TTOTHOMN https://lesson.edu.ru
nHpopmarimein” 905/11?class=11
bu6anoreka IIOK
17 CpencTBa MCKYCCTBEHHOT'O MHTEJIJIEKTA https://lesson.edu.ru

905/11?class=11
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[TpakTuueckas pabora o Teme "Cpencraa

Bbubmmoreka HOK

18 " https://lesson.edu.ru
MCKYCCTBEHHOTO MHTEJIJIEKTA 905/117class=11
dopmanmsanyst MOHATHUS AJITOPUTMA.

bubmoreka HOK
Maunna TrropuHra Kak yHMBepcaabHast

19 . s https://lesson.edu.ru
Mojesb Berumcyiennit. Tesuc Yépua 905/117class=11
Tbropunra
[TpakTnueckas pabora o Teme "CocrasieHne bu6moreka LJOK

20 MIPOCTOM MTPOTPAMMBbI IJIST MAIIIVHBI https://lesson.edu.ru
Trropuura” 905/112class=11

bubmoreka HOK

21 Marmnua ITocra https://lesson.edu.ru

905/112class=11
bubmoreka HOK

22 Hopwmanbhbie anropmudmsl MapkoBa https://lesson.edu.ru

905/11?class=11
AnropurMmmudecky HepaspelMble 3aJaun. bubmorexka IIOK
23 3amaua octaHoBa. HeBO3MOKHOCTD https://lesson.edu.ru
aBTOMAaTUYeCKOM OTJIaJKY MTPOTrpaMm 905/112class=11
Bubmoreka IOK
24 CJ1I05KHOCTb BbIYMCJIEHUN https://lesson.edu.ru
905/112class=11
ITouck mpocThIX UmMcesl B 3aJaHHOM bubmmoreka IIOK

25 Ovarna3oHe C IMMOMOIbIO AJITOPUTMA «PellieTo https://lesson.edu.ru

DpartocheHa» 905/11?class=11
" bu6mmoreka IIOK
[TpakTuueckast pabora o teme "Tlonck t

26 " https://lesson.edu.ru
MIPOCTBIX UMCEJT B 3aJaHHOM [I/aria30He 905/117class=11

27 MHuoropaspsigHble 11eJIble UMciia, 3a0aum Bubmmoreka LIOK
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IJIVMHHOM apubMeTUKA

https://lesson.edu.ru
905/11?class=11

[TpakTuueckast pabora 1o Teme '"Peannsaiys

Bbubmmoreka HIOK

28 BBIUMCJIEHNI C MHOTOPa3pSIAHbIMM UMcaaMu’ psiz desson.du.ru
paspan 905/112class=11
CioBapu (accolaTMBHbIE MACCHUBBI,
Bbubmmoreka HOK
oTobpaskeHust). Xaii-Tabimiisl. IlocTpoenne
29 andpa O ACTOTHONO COBADS TS https://lesson.edu.ru
J1paBUTHO-YACTOTHOI'O CJIOB i
PAA 905/112class=11
3aJaHHOTO TeKCTa
ITpakTnueckas pa6ora no teme "TlocTpoeHne Bubmoreka HIOK
30 a1(aBUTHO-YaCTOTHOTO CJIOBApsI IJIsT https://lesson.edu.ru
3aaHHOrO TeKcTa' 905/11?class=11
AHa3 TeKCTa Ha eCTeCTBEHHOM SI3bIKe.
. Bubmorexka HOK
BoimeneHnne mociegoBaTe/IbHOCTEN 110
31 11a6J10Hy. PeryispHble BbIpaskeHMs hupsilesson.cdu.ru
y- Ferymip P : 905/112class=11
YacTOTHBIN aHa/IN3
" Bbubmmoreka LIOK
IIpakTuueckast pabora 1o teme "AHajau3s
32 KCTA HA eCTECTERHHOM s3bike” https://lesson.edu.ru
TEeKCTa Ha eCTeCTBeHHOM SI3bIK
905/112class=11
Bubmmoreka IOK
Creku. AHaaM3 IPaBUIBHOCTY CKOOOYHOI'O
33 I https://lesson.edu.ru
P 905/112class=11
bubmmoreka LIOK
Boruncnenne aprdmeTrueckoro BbIpaskeHus,
34 3aICaHHOTO B MOCTHUKCHONI Gopme hulps:Aesson.edu.y
p 905/112class=11
[TpakTuueckas pabora 1o Teme "'Bbruncienne Bu6moreka LIOK
35 apu(pMeTMUEeCKOr'0 BhIpaskeHMsl, 3al1ICAHHOT'O https://lesson.edu.ru
B nocTdukcHoit popme” 905/112class=11
36 Ouepenn. Mcnonb3oBanue ouepeny s bubanoreka IIOK
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BpPpEMEHHOI'O XpaHEeHNs JaHHbIX

https://lesson.edu.ru
905/11?class=11

[IpakTnueckast paboTta 1o teme

Bbubmmoreka HIOK

37 S —— https://lesson.edu.ru
e 905/112class=11
HepeBbsi. Peanusaiius nepeBa ¢ IOMOIIIbIO
Bbubmmorexka HIOK
CCBIJIOUHBIX CTPYKTYP. JIBOMUYHBIE
38 (6unapubie) nepesbs. [TocTpoeHne gepesa mis tps:/Aesson.edu.ry
PHEIE) ACDEBLA. L10CTR fiepera A 905/11?class=11
3aIaHHOTO apM(PMeTNUEeCKOTO BbIpasKEHMS
[IpakTnueckast pabora 1o treme bubmmoteka LHOK
39 "M crosb30BaHue JepeBbeB /i1 BhIUMCICHMS https://lesson.edu.ru
apubMeTHUeCKUX BbIpaskeHun" 905/11?class=11
PexkypcuBHbBIE aJirTOpUTMbI 06XOfa IepeBa. bubmmoreka LIOK
40 Hcnonp3oBaHyMe cTeka ¥ odepeay Ijist ooxona https://lesson.edu.ru
nepesa 905/11?class=11
PexkypcuBHbBIE aJirTOpUTMbI 06XOfa IepeBa. bubmmoreka LIOK
41 Hcnonb3oBaHue cTeka U ouepeay IOjis o0xona https://lesson.edu.ru
IepeBa 905/11?class=11
Anroputmbl Ha rpagax. [Toctpoenne
bubmmoreka LIOK
MUHUMAaJIbBHOTO OCTOBHOTO JepeBa
42 B3BELIEHHOI'O CBSI3HOIO HEOPUEHTHPOBAHHOTO itps:/lesson.edu.ry
P P 905/11?class=11
rpada
bu6 OK
O6xop rpada B riryouny. O6xon rpada B nbmmorexa L
43 T https://lesson.edu.ru
PUHY 905/112class=11
KonmuecTBo pasiMyHbIX MyTENH MEKIY bubanoreka IIOK
44 BepILUMHaAMM OPUEHTMPOBAaHHOI'O https://lesson.edu.ru
alMKIMYeckoro rpada 905/112class=11
45 Anroputm JIe/iKCTpBbI. bu6anoreka IIOK
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https://lesson.edu.ru
905/11?class=11

[TpakTnueckas pabora 1o teme "'Bbruncienne

bubmoreka HOK

46 IJTMHBI KPATYaMIIIero My T MeKIy https://lesson.edu.ru
BepimiHamu rpacda (asroputm enkerpor)"” 905/11?class=11
bubmoreka HOK
47 Anroputm @nonpa— Yopiamia https://lesson.edu.ru
905/117?class=11
3agaun, perraeMbie C IIOMOILBIO Bubmorexka HOK
48 OMHAMUYeCKOTO MTPOrpaMMIpPOBaHMS: https://lesson.edu.ru
BBIUMCJIEHNE PEKYPCUBHBIX (QYHKLIVI 905/11?class=11
[TpakTnueckas paboTa 1o teme "Boruncienme bu6mmoreka IHIOK
49 PEKYPCUBHBIX QYHKIMI C TTOMOIIIbIO https://lesson.edu.ru
IOMHaAMMUUYECKOrO IMPOrpaMMMUpPOBaHMs" 905/11?class=11
3agaun, pelraeMbie C IOMOIIbIO bubmorexka LIOK
50 OVHaMMUYeCKOr'o IporpaMM1pOBaHMs: https://lesson.edu.ru
MOJICUET KOJIMUECTBA BapMaHTOB 905/11?class=11
ITpakTnueckas pa6ora no teme "Tlomcuér bubmmoreka IIOK
51 KOJIMYeCTBAa BAPMAHTOB C ITOMOIIIbIO https://lesson.edu.ru
IMHAMMUYECKOTO MMPOrpaMMMUPOBaHMS " 905/112class=11
3agaun, pemraeMble C IIOMOIIbIO Bubmoreka HIOK
52 IMHAMUYeCKOTO MTPOrpaMMMPOBaHMSI: 3a1aun https://lesson.edu.ru
OIITMMM3aLNN 905/112class=11
bubanoreka IIOK
[ToHsTHE 0 MapagurmMax MpoOrpaMMUPOBAHMSI.
53 06 https://lesson.edu.ru
30D SI3BIKOB ITPOT'PAMMMPOBAHMS 905/117class=11
bubanoreka IIOK
[ToHsTME 06 06BEKTHO-OPMEHTVPOBAHHOM
54 https://lesson.edu.ru

MPOTrpaMMMPOBAHUN

905/11?class=11
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O6mbekThl 1 Ki1acchl. CBOMCTBA M METOLbI

Bbubmmoreka HOK

55 p https://lesson.edu.ru
ODBEKTOB 905/11?class=11
Bbubmmoreka HIOK
56 O6BEeKTHO-OPMEHTVPOBAHHBIV aHA/IU3 https://lesson.edu.ru
905/112class=11
[TpakTnueckast paboTa 1o teme bubmmorexka HOK
57 "Hcnonb30BaHmue TOTOBBIX KJIACCOB B 1 https://lesson.edu.ru
nporpamme” 905/112class=11
bubmoreka HOK
PaspaboTka mporpamMm Ha OCHOBE OOBEKTHO-
58 https://lesson.edu.ru
OPMEHTMPOBAHHOIO ITOAXOa 905/117class=11
" o b OK
IIpakTnueckas pabora "PaspaboTka mpocToii nbmmorexa L1
59 " 1 https://lesson.edu.ru
MIPOrpaMMbI C MCII0/Ib30BaHMEM KJIaCCOB 905/117class=11
Wukancynanust. [Tpaktuyeckast pabora 1o bubmorexka IIOK
60 teMe "Pa3paboTka Kjacca, MCIOJIb3YIOIIEero 0.5 https://lesson.edu.ru
MHKAICYJISLNIO" 905/11?class=11
bubmmoreka LIOK
61 Hacnenosanue. [Tonumopdusm https://lesson.edu.ru
905/112class=11
” OK
IIpakTnueckas pabora o Teme 'PaspaboTka BuGmorexa Il
62 N 1 https://lesson.edu.ru
Mepapxuiu KJIaccoB 905/117class=11
. bubmmoreka HOK
Cpennl 66ICTPOI pa3spabOTKY IIPOrPaMM.
63 I . https://lesson.edu.ru
pOeKTHpOBaHMe MHTepderica MoIb30BaTeIs 905/117class=11
bu6anoreka IIOK
64 [TpoekTupoBaHme nHTepdeica Mojb30BaTe s https://lesson.edu.ru

905/11?class=11
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Hcronb30BaHMe rOTOBBIX YIIpaBJIsi€eMbIX

Bbubmmoreka HOK

65 3JIEMEHTOB [IJIsI TOCTPOeHus uHTepdeiica hitps:/Alesson.edu.
” ol P P 905/11?class=11
ITpakTnueckas pabora no teme "PaspaboTka Bubmorexa ITOK
66 Iporpammsl ¢ rpadpuyeckum uHrepdeiicom” L hulps:/Aesson.ecdu.ry
porp P P 905/112class=11
bubmoreka HOK
67 W3yueHne BTOPOro sI3bIKa IIPOrpaMMyPOBaHMS https://lesson.edu.ru
905/112class=11
bubmoreka HOK
68 W3ydeHne BTOPOTO S3bIKA MPOrPAMMMUPOBAHMS https://lesson.edu.ru
905/11?class=11
Bubmoreka HIOK
Orarnbl KOMIIbIOTEPHO-MaTEMaTUYECKOrO
69 N — https://lesson.edu.ru
Aemp 905/11?class=11
HuckpeTrnsauyst mpy MaTeMaTUueCKOM bubmmoreka LIOK
70 MOJeIMPOBAaHUM HEIIPEPbIBHBIX ITPOIIECCOB. https://lesson.edu.ru
MopenupoBaHue OBUKEHUS 905/112class=11
bubmmoreka LIOK
[IpakTuueckas pabora 1o Teme
71 T P ——" 1 https://lesson.edu.ru
Aemp a 905/112class=11
MopenmpoBaHyue 6MOJIOTMUYECKUX CUCTEM. Bubmoreka IOK
72 [IpakTnueckas pabora o Teme 0.5 https://lesson.edu.ru
"MopenupoBaHie 61MOIOrMUecKux cucrem" 905/11?class=11
MareMmaTnueckye MO/ B 9KOHOMUKE. Bbubmmotreka LIOK
73 BoruncnutesibHbie 9KCIIEPUMEHTBI C https://lesson.edu.ru
MOJeJISIMU 905/112class=11
74 BepositHocTHbIe Mogenn. [IpakTiyeckast 0.5 bu6anoreka IIOK

pabora 1o teme "'VimutanymoHHoe

https://lesson.edu.ru
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MO/Ie/IMPOBaHNe C IOMOIIbI0 MeToa MoHTe-
Kapio"

905/11?class=11

KOMI’II)I'OTEI)HOE MoaeJIMpoBaHMe CUCTEM

Bbubmmorexka HIOK

75 DABIICHIS https://lesson.edu.ru
yrp 905/112class=11
bubmoreka HOK
76 O6paboTka pe3yJIbTaTOB 3KCIIEPUMEHTA https://lesson.edu.ru
905/112class=11
bubmoreka HOK
77 Tabanunble (peNayoHHbIe) 6a3bl JaHHBIX https://lesson.edu.ru
905/11?class=11
ITouck, coptupoBka 1 GUAbTPAINS TaHHBIX.
bubmoreka HOK
3ampochl Ha BBIOOPKY TaHHBIX. 3aIPOCHI C
78 napaMmetpamu. Beluncisiembie 1oJis B hulps:Aesson.edu.y
DAMETPANM. 905/11?class=11
3ampocax
IIpakTnueckas pabota mno teme "Pabora ¢ Bubmrorexa HOK
79 S — https://lesson.edu.ru
a 905/112class=11
MHoroTabmuHble 6a3bl JaHHBIX. TUIIbI bubmorexka IIOK
80 CBSI3ell MeXkAy Tabymiamu. BHeIHmiz Koy, https://lesson.edu.ru
IenoctHoCTh 6a3bl JaHHbBIX 905/11?class=11
IIpakTuueckas pabora o Teme 'Paspaborka BuGmorexa HOK
81 MHOTroTab/IM4YHON 6a3bl JAHHBIX itps:/lesson.edu.ry
A 905/112class=11
bubmmoreka HOK
82 3arnpockl K MHOrOTab/IMYHbIM 6a3aM JaHHbIX https://lesson.edu.ru
905/112class=11
83 [TpakTnueckas paboTa 1o teme "3arpochl K bubmmorexka [IOK

MHOI0OTab/IMuHOM H6a3e NaHHbIX "

https://lesson.edu.ru
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905/112class=11
Bbubmmorexka HIOK

84 SI3bIK ympaBieHus maHHbiMU SQL https://lesson.edu.ru
905/112class=11
" Bbubmmoreka LIOK
[TpakTuueckast pabora no Teme " YpaBjieHue
85 SOL" https://lesson.edu.ru
JIaHHBIMM C TIOMOIIIBIO sI3bIKa SQ 905/117class=11
bubmoreka HOK
Hepensuimonnbie 6a3bl JaHHBIX. DKCIIEPTHDIE
86 https://lesson.edu.ru
CHCTEMBT 905/112class=11
bubmoreka HOK
87 NHTepHeT-TIpnIIOsKeHNS https://lesson.edu.ru
905/112class=11
[ToHsITMIE O CEPBEPHON U KJIMEHTCKOM YaCTSIX bu6mmoreka IHIOK
88 cairta. TeXHOJIOTUS «KJIMEHT — CepBeEp», eé https://lesson.edu.ru
JOCTOMHCTBA U HEJOCTAaTKU 905/112class=11
Bubmmoreka IOK
89 Ocnosbsl s13pika HTML https://lesson.edu.ru
905/112class=11
" Bbubmmoreka LIOK
[IpakTuueckas pabora o teme "CosmaHue
90 o6 " https://lesson.edu.ru
TEeKCTOBOJ BeO-CTpaHUIIbI 905/117class=11
bubmmoreka LIOK
91 OcnoBsbl s13p1ka HTML https://lesson.edu.ru
905/11?class=11
bubmmoreka HOK
92 OcHoBbl s13p1ka HTML https://lesson.edu.ru
905/11?class=11
93 [TpakTnueckas pa6ora no teme "CosmgaHue bubmmorexka [IOK

BeO-CTpaHMIIbI, BKJIIOYAIOIIEH

https://lesson.edu.ru
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MyJIbTUMeOVIHbIEe OOBeKTbI (PUCYHKH,
3BYKOBbI€ JlaHHbIE, BIEO0)"

905/11?class=11

Bbubmmorexka HIOK

94 OcHoBbI KacKkagHbIX Tabsu cruient (CSS) https://lesson.edu.ru

905/112class=11
ITpakTnueckas pa6ota no teme "OdopmiieHie bu6bmmoreka IIOK

95 CTPaHMUIIbI C IOMOIIbIO KAaCKaIHbIX TaOJINIT 1 https://lesson.edu.ru
crunen" 905/112class=11

bubmoreka HOK
96 Cuenapuu Ha g3bIKe JavaScript https://lesson.edu.ru
905/11?class=11

Bubmorexka HOK

97 Cuenapun Ha s13bIKe JavaScript https://lesson.edu.ru
905/11?class=11

Bubmoreka HOK

98 @opMbI Ha BeO-CTpaHUIle https://lesson.edu.ru
905/112class=11

ITpakTuueckast pabora no treme "Ob6paboTKa BuGmorexa HOK

99 " 1 https://lesson.edu.ru

ARHHBIX OPM 905/11?class=11
. bubmmoreka LIOK
Pasmerienne Be6-caitToB. Y CIyra XOCTUHTa.
100 3 daii . https://lesson.edu.ru
arpyska ¢aisioB Ha CailT 905/117class=11
Kangpuposanue. VcnpasiieHne rnepcrnekTUBBI.
. bubmmoreka HOK
I'ucrorpamma. Koppexkiius yposHei,

101 06 https://lesson.edu.ru
KOppEeKIs uiseTa. ecCliBeUMBaHMe I[BETHBIX 905/117class=11
U300paskeHun

102 BBog 1306paskeHuii ¢ UCIIOIb30BaHMEM 0.5 bu6anoreka IIOK

PasJIMYHBIX IIM(PPOBBIX YCTPOIICTB.

https://lesson.edu.ru
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[TpakTuueckas pabora o teme "O6paboTKa
1ndpoBbix Gororpaduir”

905/11?class=11

Petyiib. PaboTa c ob6actsamu. OUabTphl.

bubmoreka HOK

103 [TpakTnueckas pabora 1o teme "Peryiib 0.5 https://lesson.edu.ru
1ppoBbix pororpaduii” 905/11?class=11
MHorocoiiHbie n306pakeHus. TekcToBbIe bu6bmmoreka IIOK

104 cion. Macka ciost. Kananel. CoxpaHeHue https://lesson.edu.ru
BBIIEJIEHHOM 006J1aCTH 905/112class=11

bubmoreka HOK
[TpakTnueckast pabora 1o Treme
105 "M . p " 1 https://lesson.edu.ru
HOT'OCJIOVHbIE M300paskeHNsT 905/117class=11
INoaroroBka MUTIOCTpALINIA 11 BEO-CalTOB. bubmmoreka LIOK

106 [IpakTnueckas pabora o Teme 0.5 https://lesson.edu.ru

" AHMMMpPOBaHHbIE U306pasKeHusT" 905/11?class=11
b K
BekTopnas rpaduka. Bektopusanmus nbymorexa O

107 p . https://lesson.edu.ru

PacTpPOBbIX U300pasKEHUI 905/117class=11
" bubmmoreka LIOK
IIpakTnueckas pabora o Teme 'BeKkTopHas

108 " 1 https://lesson.edu.ru
rpaguka 905/112class=11
[TpUHIIMATIBI TTOCTPOEHNS U PeJaKTUPOBaHMS Bubmorexa TTOK

109 p P . P P https://lesson.edu.ru
TPEXMEPHBIX MOEJIe 905/117class=11

" bubanoreka IIOK
[TpakTuueckast pabora o teme "CosmaHue

110 . . 1 https://lesson.edu.ru
MIPOCTBIX TPEXMEPHBIX MOJIe/IeN 905/117class=11

bubanoreka IIOK

111 Certounble Momen. Marepuaibl https://lesson.edu.ru

905/11?class=11



https://lesson.edu.ru/905/11?class=11
https://lesson.edu.ru/905/11?class=11
https://lesson.edu.ru/905/11?class=11
https://lesson.edu.ru/905/11?class=11
https://lesson.edu.ru/905/11?class=11
https://lesson.edu.ru/905/11?class=11
https://lesson.edu.ru/905/11?class=11
https://lesson.edu.ru/905/11?class=11
https://lesson.edu.ru/905/11?class=11
https://lesson.edu.ru/905/11?class=11
https://lesson.edu.ru/905/11?class=11
https://lesson.edu.ru/905/11?class=11
https://lesson.edu.ru/905/11?class=11
https://lesson.edu.ru/905/11?class=11
https://lesson.edu.ru/905/11?class=11
https://lesson.edu.ru/905/11?class=11
https://lesson.edu.ru/905/11?class=11
https://lesson.edu.ru/905/11?class=11
https://lesson.edu.ru/905/11?class=11

[TpakTuueckas pa6ora o Teme "CeTouHble

Bbubmmoreka HOK

112 " 1 https://lesson.edu.ru
Moarem 905/11?class=11
Bbubmmoreka HIOK
MopgenupoBaHie MCTOYHUKOB OCBEIIEHNs.
113 K 1 https://lesson.edu.ru
AMepe! 905/11?class=11
bubmoreka HOK
114 ITpakTnueckas pabora mno teme "Penpepunr"” 1 https://lesson.edu.ru
905/112class=11
bubmoreka HOK
115 AnnutuHble TexHooruu (3D-TipuHTEPHI) 1 https://lesson.edu.ru
905/11?class=11
[ToHsATHE O BUPTYaJIbHOM PeaJIbHOCTY U BuGmmorexa IIOK
116 S —— 1 https://lesson.edu.ru
AOTOT P 905/112class=11
117 Pe3epBHOe Bpems 1
118 PesepBHOe BpeMs 1
119 PesepBHOE Bpems 1
120 PesepBHOe BpeMs 1
121 PesepBHOE Bpems 1
122 PesepBHOe BpeMs 1
123 PesepBHOE Bpems 1
124 PesepBHOe BpeMs 1
125 PesepBHOe Bpems 1
126 PesepBHoe BpeMs 1
127 PesepBHoe BpeMs 1
128 PesepBHOe Bpems 1
129 PesepBHOe BpeMs 1



https://lesson.edu.ru/905/11?class=11
https://lesson.edu.ru/905/11?class=11
https://lesson.edu.ru/905/11?class=11
https://lesson.edu.ru/905/11?class=11
https://lesson.edu.ru/905/11?class=11
https://lesson.edu.ru/905/11?class=11
https://lesson.edu.ru/905/11?class=11
https://lesson.edu.ru/905/11?class=11
https://lesson.edu.ru/905/11?class=11
https://lesson.edu.ru/905/11?class=11

130 PesepBHOe BpeMs 1
131 PesepBHoe BpeMs 1
132 PesepBHOe BpeMs 1
133 PesepBHOe BpeMs 1
134 PesepBHoe BpeMs 1
135 PesepBHOe Bpems 1
136 PesepBHoe BpeMs 1
OBLIEE KOJIMYECTBO YACOB I10 136 36.5

[TPO'PAMME




ITPOBEPSIEMBIE HA EI'D I10 UHO®OPMATHUKE TPEBOBAHUSA K
PE3VJIbTATAM OCBOEHUSI OCHOBHOIM OBPA30OBATEJIbHOM
ITPOI'PAMMBI CPEJHEI'O OBIIIEI'O OBPA30OBAHUSA

Kogx
MpoBepPsIeMoro
Tpe6GoBaHUA

1.

1.1

1.2

IIpoBepsiemble TPpeGOBaHMSA K IIPEAMETHBIM pe3y/IbTaTaM OCBOEHMS
OCHOBHOM 00pa30BaTe/JIbHONM IIPOrpaMMbl CpeIHEro 00Iero
o0pasoBaHUA

3uams (noHumamo)

[ToHMMaHMe OCHOBHBIX IPUHIMIIOB YCTPOMCTBA M (QPYHKIMOHMPOBAHMS
COBpPEMEHHBIX CTAlMOHAPHBIX ¥ MOOMJIBHBIX KOMITbIOTEPOB; TEHIEHIINI
pPa3sBUTMSI KOMITbIOTEPHBIX TEXHOJIOTMI; BJIaJleHNe HaBbIKaMM paboThl C
ONEPALVOHHBIMM CUCTEMaMM ¥ OCHOBHBIMM BUIaMM IIPOrPaMMHOIO
obecrieyeHust IJiT  pellleHusT  YYeOHBIX 3adad IO  BbIOpaHHOM

crienqmaamn3auumn

Hamume mpencraBiieHuit o 6a30BbIX MNPUHIMIIAX OpPraHM3aluyu U

(YHKIIMOHMPOBAHNST KOMITBIOTEPHBIX CETEN

1.3

ITonMmaHMe OCHOBHBIX NPUMHLOUIIOB AOMUCKpETU3alyy pa3/IMYHbIX BUOOB

nHbopMaImUn

14

[TonuManue 6a30BbIX aJTOPUTMOB OOPAOOTKM UMCIOBON ¥ TEKCTOBOM
vHbpopmalMy (3amuchb YNUCES B TO3UIIMOHHOM CHUCTEME CUMCIEHUS,
JIeIMMOCTb LIeJIBIX UMCesI; HaXOKIeHMe BCeX IMPOCThIX UMces B 3aJaHHOM
IOuarasoHe; o06paboOTKa MHOTOPaspsAHBIX LEIbIX UMCElI;, aHaJIu3

CUMBOJIbHBIX CTPOK U APYTUX), AITOPUTMOB TTOMCKA ¥ COPTUPOBKMU

1.5

3HaHMe d)YHKLlI/IOHaJIbeIe BO3MO>XHOCTM MHCTPYMEHTAJIbHBIX CpPEICTB

cpenbl pa3paboTKIU

1.6

Brnamenne ocHOBHbIMM cBemeHMsIMM O 6asax HTaHHBIX, UX CTPYKTYpe,

CpenCcTBax CO3AaHMs 1 paboThl C HUMMU

1.7

1.8

[ToHMMaHMe BO3MOSKHOCTEN M OTPaHMYEHUI TEXHOJIOTUI MCKYCCTBEHHOTO
MHTEJUIEKTA B PasMMUHBbIX OO0JIACTSIX; HaJuMuMe TpeacTaBjaeHnii 006
UCIMOJIb30BaHUY  MHGOPMAIMOHHBIX  TEXHOJOTUM B Pa3IMYHBIX

npodeccroHaabHbIX chepax

Bramenne TteopeTmMueckuMM armapaToM, IO3BOJISIIOIIMM OCYIIECTBJISITh
MpeaCcTaB/IeHe 3aJJaHHOTO HATypPaJIbHOTO YMCJIa B Pas3/IMYHBIX CUCTEMAax
CUMCJIEHVSI; BBIMOJIHATh IPeoOpasOBaHMUST JIOTUMYECKUMX  BBbIPAKEHUMN,
MCITOJIb3YST 3aKOHbI aJredpbl JIOTUKM; OMpPeNesisiTh KpaTdyaillinii MyTb BO
B3BellleHHOM rpade ¥ KOJMYECTBO IIyTeil MeXKAY BeplIMHaAMU

OPUMEHTUPOBAHHOI'O alIlMKJINMYECKOT'O rpacba




Ymemo

2.1

2.2

VMeHMue WCII0/JIb30BaTh KOMIIBIOTEpHO-MaTeMaTuU4YeCKue Moaeanm IOJjist
aHa/M3a OOBEKTOB M IMPOIECCOB: (HOPMYIMPOBATDH 11€JIb MOJEJINPOBAHMS,
BBITIOJIHATh aHAIM3 PE3yJIbTaTOB, MOJIYYEHHBbIX B XOJ€ MOMAETMPOBaHNS;
OlIeHMBAaTh aeKBaTHOCTb MOZENM MOJEJIMPYEMOMY OOBEKTY WK

MPOIIeCcCy; MPeCTaB/JsATh Pe3yabTaTbl MOAEIMPOBAHMS B HATJISITHOM Bijle

YMmeHnne Kjaaccu@uUMpPOBaTh OCHOBHbIE 3aJauM aHajau3a JaHHbBIX
(TIporHo3upoBanue, KIaccubukanmsi, KJIacTepusanysi, aHaJn3
OTKJIOHEHMI1); TIOHMMAaTh I10CJIEIOBATeJIbHOCTh pPEeIlleHusT 3aJad aHaIn3a
JaHHBIX: COOP MEePBUYHBIX JAHHBIX, OUMCTKA ¥ OlLIEHKa KavyeCTBa JaHHBIX,
BbIOOPp ™ (WIM) TIOCTpPOEHME MOeNu, IpeodbpasoBaHMe TaHHBIX,

BU3ya/in3alMs JaHHbIX, MHTEPIIpeTalMAa pe3yJIbTaTOB

2.3

2.4

YMeHne onpenessiTb MHOOPMALMOHHBIN 0OBEM TEKCTOBBIX, rpad@uiyecKmnx
¥ 3BYKOBBIX JIAHHBIX IIPY 3aIaHHBIX TIapamMeTpax AMCKpeTusanyumu. Y MeHue
ONpenessiTh CPeOHIO CKOPOCTh TepefauM [OaHHbIX, OIEHUBAaThb
M3MEeHEeHMe BpeMeHM Tepelayu Tpu M3MeHeHuM WHOOPMaIMOHHOTO

00bEMA JAHHBIX M XapaKTEPUCTUK KaHajIa CBSI3U

YMeHMe CTpPOUTb KO, OO0ecrneuyrBarolliMii HAaUMEHBIIYI0 BO3MOXHYIO

CPeIHION0 IJIMHY COOOIIEeHMS TTPY U3BECTHOM YaCTOTe CMMBOJIOB

2.5

YMeHMe MCIIOIb30BaTh IPM peIeHMM 3a[ad CBOVCTBA IO3UIMOHHOM
3aIMCU UMCeJ, aJITOPUTMbI MOCTPOEHMSI 3aIMUCH UMCIa B TO3UIMOHHON
CUCTeMe CUMCJIeHMSI C 3aJaHHbIM OCHOBaHMEM M ITOCTPOEHMS 4YMcjiaa IO
CTpPOKe, COMepsKallleil 3amucCh 3TOrO YKC/Ia B IO3UIMOHHOM CUCTEME
CUMCIeHMss C  3aJaHHbIM  OCHOBAaHMEM;  YMeHMEe  BBITIOJHSITD

apudme'mqecm/{e orepanum B IMO3UIMOHHBIX CMCTEMaX CUMCIIEHUS

2.6

2.7

YMeHue CTpOUTH JIOTMUYECKOEe BbIpaKeHMe B IU3BIOHKTUBHON U
KOHBIOHKTMBHOM HOPMaJbHbIX (opmax IO 3aJaHHOM  Tabyuile
MCTMHHOCTY; MCCIeZoBaTb 06JIaCTb  MCTMHHOCTM  BBICKA3bIBaHMS,

cogepiKalllero rnepeMeHHbIe; peliaTb HeC/JIOJKHbIe JIOTMUYeCKMe YpaBHEHM A

YMeHue pemiaTh aJrOPUTMMUYECKME 3a7auu, CBSI3aHHbIE C aHAJIM30M
rpadoB (3amauyM MOCTPOEHUS] ONTUMAJIBHOIO MYTU MEKIY BeplIMHAMM
rpacda, ompenesieHUsT KOJMUECTBA PAa3IMUYHBIX ITyTeil MEXIY BeplIMHAMU

OPMEHTUPOBAHHOI'O alIMKJINYECKOI'O rpa(ba)

2.8

YMeHMe UCIOAb30BaTh AepeBbsl IPU aHaIM3e U MOCTPOEHUM KOJIOB U JJIsi
npencraBieHus: apuGMeTUUYeCKMX BbIPAKEHUM, TIPU pelieHuy 3amad
MOMCKa M COPTUPOBKM; yMEHME CTPOUTb AEpPeBO UrPhbI IO 3aJaHHOMY
aJrOpUTMy; pa3pabaThiBaTh ¥ OOOCHOBBIBATH BBIUTPBIIIHYIO CTPATETUIO

UTPBI




2.9

2.10

YMmeHue dHaJIM3MPOBATb  AJITOPUTMbI C  MCIIOJIb30BaHMEM Ta6JII/IL[
TPAaCCUPOBKHU; OIIpenesiaThb 6e3 UCII0JIb30BaHUS KOMIIbIOTEpa pe3yJibTaTbl
BBITIO/THEHMS HECJIOXKHBIX ITPOr'paMM, BKIIOYAIOIIMX LIMKJIbI, BETBJICHUS U

IIOAIIPOTrpaMMbl, ITPU 3aAdHHBIX MCXOOHbIX HJAaHHbIX

YMmeHne omnpegensiTb CJIOKHOCTb M3y4aeMbIX B Kypce 0a3oBbIX
JITOPUTMOB (CyMMMpOBaHMeE 3JIEMEHTOB MacCKBa, COPTMPOBKA MacCHUBa,
repebOpHbIE AJITOPUTMbI, ABOMYHBINA IMOMCK) M TPUBOAUTH IPUMEPDI

HECKOJIbKUX aJITOPUTMOB Pa3sHON CJOXKHOCTM JIJISI PeIleH)s] OGHOM 3a1aun

2.11

Brnamenne yHuBepcasbHBIM —SI3BIKOM ITPOTPAMMMPOBAHMSI  BBICOKOTO
ypoBHs (ITackanb, Python, Java, C++, C#), npencraBiaeHusiMu 0 6a30BbIX
TUIAX JAHHBIX U CTPYKTYpPaX JAaHHbBIX; YMEHME MCIIOJb30BaTh OCHOBHbIE
VIIpaBJISIIOIIMEe  KOHCTPYKLUMM;  YMEHMe  OCYIIeCTBJATh  aHaju3
MpeNJIOKEHHOM  MPOrpaMMbl:  ONpPeNessIiTb  pPe3yJabTaThl  pabOThI
MPOrpaMMbl TPU 33JaHHBIX MCXOJHBIX HAHHBIX; OMPENessiTh, IPU KaKUX
MCXOIHBbIX [TAHHBIX BO3MOKHO IIOJIyYeHVE YKa3aHHBIX pe3yJIbTaTOB,;
BBISIBJISITb JTAHHbIE, KOTOpble MOTYT IIPMBECTM K OIIMOKe B pabore
MporpaMmbl;  (GOPMYJIMPOBATb  MPENJIOXKEHUS [0  YIYYIIEHUIO

IIPpOTrpaMMHOI'O KOaa

2.12

YMeHMe peann3oBbIBaTb Ha BBIOPAHHOM [JJISI  M3Y4YeHUS]  SI3bIKe
nporpaMmmupoBanusi Bbicokoro ypoBHs (ITackanb, Python, Java, C++, C#)
TUIIOBbIE aJITOPUTMbI 06PaBbOTKM UMCes, YMCIOBbIX TTOC/IENOBATETbHOCTEN
M MaCCMBOB: TIpe[CTaBJieHMe uucia B Buae Habopa MPOCTHIX
COMHOKHMTEJIEN; HaXOXIeHMe MaKCUMaJbHOM (MUHMMAIbHOM) IMGPBI
HATypaJIbHOTO UMCJIa, 3aVICAHHOTO B CUCTEME CUMCJIEHMS C OCHOBAHMEM,
He mpeBbimammuM 10; BbrunMcaeHne OOOOIIEHHBIX XapaKTEPUCTUK
9JIEMEHTOB MacCMBa WM UMCJIOBOM TIIOCTAEOBATEIbHOCTU (CYyMMBI,
Mpou3BeNeHnss  CcpegHero  apudMeTM4YecKoro, MUHUMAJIbHOTO U
MaKCUMaJIbHOTO 3JIEMEHTOB, KOJIMYECTBA 3JIEMEHTOB, YAOBJIETBOPSIOIINX
3a[laHHOMY YCJIOBUIO); COPTMPOBKY 3JIEMEHTOB MAacCHBA; YyMeHUe
MCIIO/Tb30BaTh B TMpPOrpamMMax JJdaHHble DA3JIMYHBIX TUIIOB C YUYETOM
OrpaHMYeHU Ha AMAra3oH UMX BO3MOKHBIX 3HAUEHUH, MPUMEHSTh IpU
pelieHMu 3aa4 CTPYKTYPbI JaHHBIX (CIMCKM, CJIOBapu, CTEKU, ouepenu,
JlepeBbsl); TIPUMEHSITb CTAHIAPTHbIE ¥ COOCTBEHHBIE MOMAMPOrPaMMBbI IJIs
06pabOTKM UMCIIOBBIX JAHHBIX ¥ CUMBOJIBHBIX CTPOK; MCIIOJb30BaTh MPU
pa3paboTKe mporpaMm O6MOIMOTEeKM MOAIPOrpaMM; YMEHNe MCIIOIb30BaTh

CpencTBa OT/JaAKM IIPOrpaMM B Cpejie IPOrpaMMMUPOBaHMS

2.13

YMmeHue MCIIOJIb30BaTb 3JIEKTPOHHDbIE Ta6J'II/IL[bI OJIst dHaJ/In3a,

TpenCcTaBieHnsT U 06pabOTKM HAaHHBIX (BKIIOYAsi BbIOOP OINTUMAIbHOIO




pellleHMs, TOLOOP JIMHUM TpPeH[a, pelleHue 3a7ad MPOTHO3MPOBAHMS);
yMeHMe UCIO/b30BaTh Tab/MyHble (pessSiiyMoHHble) 6a3bl JAaHHBIX U

CIIpaBOYHbI€ CMCTEMbI

YMeHMue OpraHu3OBbIBAThb JIMUHOE MHQPOPMALMOHHOE MPOCTPAHCTBO C
914 MCIIOJIb30BAHMEM  Pa3jIMUYHBIX  CPeACTB  IM(POBBIX  TEXHOJIOTUI;
MMOHMMaHMe BO3MOXKHOCTEM IM(PPOBBIX CEPBUCOB TIOCYAAPCTBEHHBIX

ycayT, inbpoBbIX 0O0pa3oBaTeIbHbIX CEPBMCOB




IIEPEYEHD 3JIEMEHTOB COAEPXAHUVS, IIPOBEPAEMBIX HA EI'D
ITO THO®OPMATUKE

Kop,

IIpoBepsieMblil 3JIEMEHT COHEePKaAHUS

1

LIndpoBas rpaMOTHOCTb

1.1

1.2

OcHoBHbIE TeHOEHUIVN Pa3BUTUSA KOMIIbIOTE€PHbIX TEXHOJIOTUIA. Hapanneanble
BbIUMCJIEHMS. MHOFOHpOHECCOprIe CUCTEMBI. PacnpenenéHHble

BbIUMCJINTEJ/IbHbIE CMCTEMBI U o6pa60TKa GOJIBILINX OJaHHbIX

[TpuHUMIIBI TOCTpOEHMSI M allapaTHble KOMIIOHEHTbI KOMIIBIOTEPHBIX CETEN.
CereBbie mpotokosnbl. Cerb WaTepHer. Apnpecauuss B cetu VHTepHer.
ITporokonsl cteka TCP/IP. Cucrema momeHHbIXx MMEH. Pasmenenne IP-cetu Ha

IIOZICeTY C ITOMOILBIO MACOK IO CeTen

1.3

1.4

1.5

1.6

®danoBass cucrema. Ilouck B daitoBoin cucreme. IIpuHIMIIBI pasMelieHUsT 1
MMeHOBaHus (aiioB B HOJTOBpeMeHHOV maMsaTu. I11a6yioHbI 11 omucaHust
rpyni ¢aiios

CkopocTh TlepemauyM J[JaHHBIX. 3aBUCUMOCTb BpEeMEeHM Iiepefaunm  OT

I/IH(I)OpMaLU/IOHHOI‘O 00BEMa OJAaHHbIX M XapaKTePUCTUK KaHaJla CBA3U

[IIndpoBanne maHHbIX. CUMMETpPUYHbIE M HecuMMeTpuuHbie mnMdpbl. [ndpsr
npoctoii 3ameHsbl. lludp Lesaps. IInudbp Bukenepa. AnroputMm mmgppoBaHUs
RSA

Koppl, mo3Bosisironyie 06Hapy>KMBaTh M UCIPABJIATh OLIMOKM, BO3HMKAOIIME TTPU
nepenaue gaHHbIX. Paccrosinne Xammvunra. KogupoBanue ¢ moBTopeHeM GUTOB.

Koznpr XsMmmMmuHra

TeopeTrnueckie OCHOBbI MHPOPMATHUKI

2.1

IBonyHoe  KommupoBaHMe. PaBHOMepHble M  HepaBHOMEpHbIE  KOJIBI.
IekonupoBaHyue COOOIIEHNH, 3aIIMCAHHBIX C TOMOIIbI0 HEPaBHOMEPHBIX KOOB.
Ycinosue @ano. IlocTpoeHne OJHO3HAUHO OEKOAMPYEMbBIX KOAOB C TOMOIIBIO

IepeBa

2.2

2.3

Teopetnueckme mOAXOAbI K OIeHKe KojaudecTBa WMHopmanum. EgyHniib
usMepeHus KojauuecTBa MHGopMaiuu. AJipaBUTHBIM IOAXOJ K  OIleHKe
KoJmyecTBa uHpoOpManyuu. 3aKOH agIuTUBHOCTM MHGopManuu. Dopmyia

Xaprau. Uudopmarus n BeposiTHOCTb. @opmyiia [llenHoHa

Cucrembl cumcienusi. PasBépHyTast 3ammch IebIX UM JOPOOHBIX YNCET B
MMO3UIIMOHHON cucTeMe cunciaenus. CBoiicTBa ITO3UIMOHHOM 3amlucy 4Yucia:
KOJIMYECTBO LM(p B 3ammcy, MPU3HAK JeTMMOCTY YMC/Ia HA OCHOBAHME CUCTEMBI
cuMcyieHMs. AJITOPUTM TIepeBojIa 1eJIOTO UMcia u3 P-MuHOM cuCTeMbI CUMCITEHNST

B JIECSITUYHYIO. AJITOPUTM TepeBofa KOHeUHOM P-muyHOM ApoOM B HeCSITUYHYIO.




2.4

2.5

AnroputM mepeBoja LIEJIOTO YMCIA U3 AECITUYHON CUCTEMbI CUMcieHus B P-
nunyto. IlepeBonm KOHEUHOM JecITUYHON apobu B P-uunyro. [IBonuHas,
BOCbMEpPUYHAsI ¥ LIeCTHAAIATePUUHAsT CUCTEMbI CUMCJIEHMS], CBSI3b MEXKIY HUMM.
Apudmernueckye orepanyy B MO3UIMOHHBIX CHCTEMAaX CUMCIIEHNS

TponuHasi ypaBHOBeIlIeHHast CMCTeMa cuucieHus. JIBoMYHO-aecsiTuUHas CUcTemMa
CUMCJICHYS

Koauposanne tekcroB. Komuposka ASCII. OgHobaiTHbIe KoaupoBku. CTaHgapT
UNICODE. Kopuposka UTF-8. Omnpepenenne wuHGOPMAIMOHHOTO OOBEMA

TEKCTOBBIX COOOILEHNN

2.6

2.7

2.8

2.9

Koanposanne m3obpaskennit. OuieHka MHGOPMAIMOHHOTO 00bEéMa rpadmuecKux
JAaHHBIX IIpU 3aJaHHbIX pa3pelieHumn un I'J'IY6I/IHe KOOMPOBaHMS IIBETA. ]_[BETOBbIe
mopes. KommpoBanme 3Byka. OneHKa MHGOPMALMOHHOTO OObEMa 3BYKOBBIX

JAaHHBIX IIPU 3aaHHBIX 4aCTOTE AMCKPETU3allM 1 pa3pagHOCT KOAMPOBAHMS

Anrebpa gnoruku. IloHsATMe BbickasbiBaHMs. BbickasbiBaTeabHble (HOPMBI
(npenukatbl). KBaHTOPBI CyIIeCTBOBaHMS 1 BCEOOIITHOCTH!.

Jlormyeckne omepauyy. TabauIbl MCTUHHOCTU. JIlOorMuyeckue BBbIPASKEHUS.
Jlornyeckue ToxkaectBa. Jlornueckue ornepauuy 1 ornepanyy Haj, MHOKEeCTBaMM.
3akoHbl anreOpbl JIOTMKU. OKBMBAJIEHTHble TpeoOpa3oBaHMs JIOTMUYECKUX
BbIpakeHmi1. Jlornueckyue ypaBHEHMS Y CUCTEMbI YPaBHEHUN.

Jlornueckne QyHKIMKU. 3aBUCUMOCTb KOJIMYECTBA BO3MOSKHBIX JIOTMUECKUX
(byHKIIMIA OT KOJIMUECTBa apryMeHTOB.

KanoHnueckye GopMbl JIOTMUECKUX BbIPASKEHMIA

COBepLLIEHHbIe AU3BIOHKTMBHBIE KOHDBIOHKTMBHbBIE  HOpPMaJIbHbIE (I)OprI,

AJITOPUTMBI X IIOCTPOEHUA T10 Ta6J'II/IL[€ VUCTUHHOCTU

Jlornueckue 2JIeMEeHTBI B cocTaBe KommbioTepa. Tpurrep. Cymmartop.
MHoropaspsigabiii cymmarop. [TocTpoeHne cxeM Ha JIOTMYECKUX 3JieMEHTaX Io
3a[JaHHOMY JIOTMYE€CKOMY BBIP&KEHMIO. 3amycCh JIOTMYECKOTO BBIPAXKEHUS IO

JIOTUYECKOU CxXeMe

2.10

2.11

Mopenn u mopenmpoBaHue. lleau mopenupoBaHus. AJIEKBaTHOCTb MOMEIN
MoJenMpyeMomy oO0beKkTy My mpoiieccy. @opmannsanmsi MTPpUKIAIHbIX 3a1a4.
[IpencraByieHne pe3yJibTaTOB MOAEIMPOBAHMS B BUle, YIOOHOM [IJIST BOCIIPUSITUS

yesi0BeKOM. ['paduueckoe rpeacraBieHne JaHHBIX (CXeMbl, TaOJIUIIbI, TpadUKN).

[IpencraByiieHne 1ieJbIX uMcesll B TMaMiITM KomImbioTepa. OrpaHMYeHHOCThb
OMara3oHa uuceJ TpY OrPaHMYEHMM KOJMYecTBa pas3psnaoB. [lepemosHeHme
paspsigHOI ceTkM. be33HakOBbIe U 3HAKOBbIE JaHHbIe. 3HAKOBBI OUT. []BOMYHbBIN
JIOTIOJTHUTEJTbHbIV KOJI OTPUIIATE/IbHBIX UMCe.

[TobutoBbie Jsiormueckue omeparyuu. Jlornueckmit, apudMeTMUECKUN U

uukanyeckuin  casuru. IlIudpoBaHne ¢ TOMOIIBIO IMOOGMTOBON  OIepanyun




2.12

2.13

2.14

«uckmouaroniee MJIN»

IIpencraBiieHe BellleCTBEHHBIX UMCENT B MMAMSITY KOMIIbIOTEpa. 3HAvalllasi 4acTh
U TOPSOOK umciaa. JlyvamasoH 3HAUEHMI BeIeCTBEHHbIX uucesna. IIpoGsembl
XpaHeHMs] BEIeCTBEHHbIX UMCEJI, CBSI3aHHbIe C OrpaHMUYEHMEM KOJIMYECTBa
paspsimoB. BblNosiHeHMe omepaliuii C BellleCTBEHHBbIMM UMCIaMM, HaKOIUIEHNe

OLIMOOK P BbIYUCIIEHUAX

I'pader. OcHoBHble moHATHMA. Bupbl rpadoB. Omnmucanme rpadoB C MTOMOIIBIO
MaTpull, CMEXKHOCTM, BECOBBIX MaTpUIl, CIMCKOB CMEXHOCTU. PellleHne
QITOPUTMUYECKMX 3a7ay, CBS3aHHBIX C aHam3oM rpadoB (TOCTpoeHue
ONTMMAJIBHOTO IYTU MeXAy BepluMHamyu rpada, orpeneseHue KOauyecTBa
pas/MUHbIX TyTeMl MeXKIY BeplIMHAMM OPUEHTMPOBAHHOTO alMKINYECKOrO
rpada)

HepeBbsi. bunapHoe pnepeBo. [epeBbsi mowucka. Crnocobbl o06xopa aepesa.
[TpencraBienne apudMeTMUECKUX BbIpasKeHUI B Bume mepesa. Vcmosb3oBaHue

rpadoB 1 IepeBbEB MPU OMMCAHMM OOBEKTOB U ITPOIIECCOB OKPYKAIOIIEro Mupa

2.15

2.16

IlvickpeTHbIE UTPBI IBYX UTPOKOB C MOHON nHpopmanuein. [loctpoenne mepeBa
nmepebopa BapMaHTOB, OIMCAHME CTpaTerMM WIPbl B TaOJIMUYHOM opMe.

BbII/II‘prIJ_IHbIe U MPOUT PBIIIHbIE TIO3ULIUN. BbII/II‘prLLIHbIe CTpaTermm

Cpe,HCTBa MCKYCCTBEHHOI'O VHTEJIJIEKTAa. I/I,ELEHTI/I(I)I/IKHLU/IH n IIOMCK
I/I306pa)KEHI/II71, pacClio3HaBaHMe JIAII. Hcnonb3oBaHue MeTOIOB VCKYCCTBEHHOI'O
MHTEJIJIEKTa B O6y‘—IaIOI.LU/IX cucremax. Mcrosib3oBaHue METOA 0B MCKYCCTBEHHOI'O

MHTeJUIeKTa B poboTtoTtexHunke. IHTepHeT Beleii. HeltpoHHbie ceTn

AJTOpUTMBI U TIPOrpaMMIpOBaHe

3.1

dopmanm3saliius MOHATUST asiropuTMa. MaiimHa ThiopMHTa Kak YHMBepcajabHas

MOeJIb BBIUMCJIEHU

3.2

OlleHKa CJIOXKHOCTM BbIUMCIEHMII. Bpemss paGoTbl M OOBEM MCIIOIb3YEMON
MmaMsTH, WMX 3aBUCMMOCTb OT pasMepa MCXOOHbIX mgaHHbIX. OlleHKa
ACUMIITOTMYECKOV CJIOKHOCTM aJrOPUTMOB. AJITOPUTMbBI ITOJMHOMMUATIBHON
cnoskHocT. IlepeGopHbie anropuTMbl. [IpyMepbl pasaMUHBIX aJITOPUTMOB

peleHnst OJHOM 33Jjauy, KOTOPbIe MMEIOT Pas3INYHYIO CJIOKHOCTD

3.3

OmpenenieHre BO3MOXKHBIX DPe3yJIbTATOB pPabOThI MPOCTEMILINX AJITOPUTMOB
YIIpaBJIeHUSI UCTIOJIHUTEISIMU U BBIUMCIUTENIbHBIX aJropuTmoB. OmpenesieHue

MCXOOHBIX NaHHbIX, IIPM KOTOPLIX aJITOPUTM MOXKET OaTb Tpe6YEMbII‘/1 pe3yJbTarT

3.4

AJropuTMbI  0OpabOTKM HATypaJbHbIX UMCEN, 3alMCAaHHBIX B TMO3UIMOHHBIX
CUCTeMaxX CUMCJIeHUsT: pa3OueHMe 3amMcy YMcjaa Ha OTHAeNbHbIe HUPHI,
HaxOX[eHMe CyYMMbl U TIpousBefeHus Iudp, HaXOXKAEHUE MaKCUMAaIbHOMN

(MUHMMAaJIBHOM) IIMPBI.




[IpencraBienne uuciaa B BuAe Habopa IMPOCTbIX COMHOXUTENEN. AJITOpUTM
OBICTPOTO BO3BeJeHMSI B CTeleHb. [I0MCK MPOCTHIX UMceN B 3aJaHHOM JIMana3oHe

C TIOMOIIIBIO aJITOPUTMa «pelreTo dpaTocheHa»

3.5

MHoropaspﬂ,qule oeJibie 4ncja, 3agaumn ,ZLJ'II/IHHOI‘/JI apI/ICl)METI/IKI/I

3.6

A3k mporpammvupoBanust (Ilackanb, Python, Java, C++, C#). Tumbl maHHbBIX:
1[eJIOUMCIeHHbIe, BEIeCTBEHHbIE, CUMBOJIbHBIE, JIOrMYeckue. BerBieHus.
Crnoskuble ycnoBust. LIukibt ¢ yemoBuem. LIyKiIb 1o mepeMeHHOI.

O6paboTKa maHHBIX, XpaHAIIMUXCI B (ainax. TeKkCcToBble M OBOWYHBIE (aiiIbl.
®dariyoBbie mepemeHHble ((aiyioBble yKaszaTenn). UrteHue u3 ¢aiia. 3anuch B
da.

Pas6uenne 3agaum Ha nogzamaun. [loamporpammsl (TIporeaypbl M QYHKIINN).

W crnonb3oBaHne CTaHAAPTHOM OMOIMOTEKM SI3bIKa MPOrPAMMMPOBAHMS

3.7

Pexypcusi. PexkypcuBHbie mpoliefypbl M (pyHKIMK. Vcrosib3oBaHue cTeka IJsi

Oopranmsanuyuy peKypCrMBHbBIX BbI3OBOB

3.8

3.9

3.10

Uncnendsie MeTombl. TOUHOE ¥ MPUOIMKEHHOE pelleHus 3amaun. UumciieHHOe
pellieHMe ypaBHEHMI C IIOMOIIBIO IoaOopa mapamerpa. UMc/IeHHble METOIbI
pellieHuss ypaBHEHMI: MeTon Iiepebopa, MeTOf, IIOJIOBMHHOTO [IeJIeHMS.
[TpnbGAMKEHHOE BBIYMC/IEHME IJIMH KPUBBIX. BbrumcieHue riomanein ¢Guryp c
MTOMOIIIBIO UMCJIEHHBIX METOJOB (METOJ, IPSIMOYTOJIbHMKOB, METOJH, Tpariemyin).
[Touck makcumyma (MMHMMYMa) GYHKIMM OIHOM TI€PEMEHHOV MEeTOAOM

ITIOJIOBMHHOI'O OeJIEHUS

O6paboTKka  CMMBOJIbHBIX  JTaHHBIX. Bcrpoennbsle  GyHKIMM  S3bIKa
MPOrpaMMMPOBaHMS 1151 06pabOTKM CUMBOJIBHBIX CTPOK. AJITOPUTMbI 00pabOTKM
CUMBOJIBHBIX CTPOK: TOJCUET KOJIMUeCTBa TIOSIBJIEHUIM CMUMBOJIA B CTpPOKE,
paszbueHMe CTPOKM Ha CJIOBA MO MPOOENbHBIM CHMBOJIAM, TIOMCK TOACTPOKU
BHYTpM [AHHOM CTPOKM, 3aMeHa HalAeHHOW TMOJCTPOKM Ha APYTyI0 CTPOKY.
['enepaius Bcex CJI0B B HEKOTOPOM ajidaBUTe, YAOBJIETBOPSIONINX 3aJaHHBIM

orpanmueHusMm. [Ipeob6pa3oBaHne uncia B CMMBOJIbHYIO CTPOKY M OOPAaTHO

MaccuBpl M IOC/JA€OOBATEJIbHOCTM  UMceld. BblumcieHne  06GOOILIEHHBIX
XapaKTepUCTUK 3JIEMEHTOB MacCuMBa WJIM YMCIOBOM IOC/Ie€O0BaTEeIbHOCTY
(CymMMbI, TIpOM3BeHEeHMUs, CpeaHero apu@meTuuyeckoro, MUHUMAJIbHOTO WU
MaKCUMaJIbHOTO  3JIEMEHTOB, KOJIMUECTBA 3JIEMEHTOB, YIOBJIETBOPSIOIINX
3aIaHHOMY YCJIOBUIO). JIMHENHBINI ITOMCK 3aJlaHHOTO 3HAYeHMsT B MacCHUBe.
AsnroputMbl paboThl C 3JIEMEHTaMM MacCuBa C OJHOKPATHBIM IPOCMOTPOM
MaccuBa. CopTupoBKa OgHOMEpHOro MaccuBa. [IpocTbie MeTOombl COPTUPOBKMU
(MeTonm Ty3bIpbka, MeETOA, BbIOOpa, copTMpoBKa BcTaBKamu). CopTUpoBKa
cusinueM. boictpass coptupoBka maccuBa (anroputm QuickSort). JIBOMYHBIN

IMOMCK B OTCOPTUPOBAHHOM MaCCUBE




3.11

3.12

3.13

IIBymMepHble MacCUBbI (MaTpuIlbl). AJITOPUTMbI OOpPabOTKM IBYMEPHBIX
MAacCHBOB: 3allOjIHEHMEe [JIBYMEpPHOTO UMCJIOBOIO MacCMBa IO 3aJJaHHbIM
mpaBujaM, MOMCK 3JIeMeHTa B JABYMEPHOM MAacCCMBe, BbIUMCJIEHME MaKCUMyMa
(MMHMMYMa) ¥ CYyMMbI 3JIEMEHTOB IBYMEPHOT'O MacCuBa, IIEPECTaHOBKA CTPOK U
CTOJIOIIOB IBYMEPHOT'O MacCuBa

CnoBapu  (accouyaTuBHbIE  MAacCUBBI,  OTOOpakeHMs).  X3II-TaOJIAILIBL.
[TocTpoenne andaBUTHO-YACTOTHOTO CJIOBAPS [IJIST 3aJaHHOT'O TEKCTA

Creku. AHanM3 MPaBWIbHOCTYM CKOOOYHOTO BBbIpaKeHMs. BbrumcieHue
apu(pMeTUUeCKOI'0O BbIpasKeHusI, 3alMICAHHOI'O B ITOCT(PUKCHO (opMe.

Oqepem/l. Hcnonb3oBanue ouepean Ojisi BpeMEeHHOI'o XpaHeHMA JaHHbIX

3.14

3.15

3.16

Anroputmbl Ha rpadax. IlocTpoeHre MMHMMAJIBHOTO OCTOBHOI'O JlepeBa
B3BEIIIEHHOT'O CBSI3HOI'O HeopueHTMpoBaHHOro rpada. KommuecTBo pasiMuHbIX
IIyTel MeXKIY BeplIMHAMM OPUEHTHPOBAHHOIO allMK/IMUecKoro rpada. AJroputm
HenKkcTpor

HepeBbsi. Peasm3zaiiusi mepeBa C TOMOIIbIO CChUUIOYHBIX CTPYKTYp. JBOMUHBIE
(buHapHbIe) mepeBbs. [locTpoeHue nmepeBa [Ji1 3aJJaHHOTO apu(METUYECKOTO
BbIpasKeHMsI. PeKypcuBHbIE aJropuTMbl 00Xoaa AepeBa. Vcoyib30BaHnue creka u
ouepenu IJist 06Xoa Jepesa

NuHaMuyeckoe IMporpaMMMUPOBAHME KaK METOJ, pellleHys 3amad C COXpaHeHMeM
MIPOMEXKYTOUYHBIX Pe3yJIbTaTOB. 3aJauy, pelllaeMble ¢ IIOMOIIbIO JMHAMUYECKOTO
MPOTrpPaMMMPOBAHMS: BbIUMC/IEHNE PEKYPCUBHBIX QYHKIVN, MOICUET KOJUUECTBA

BapMaHTOB, 331aUM ONITUMMU3ALAN

3.17

4.1

ITouatne 06 0OOBEKTHO-OPMEHTUMPOBAHHOM IIporpamMmMupoBaHuu. OOBEKThI U
kiaccel. CBOMCTBA M MeTOIbI 00BbEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIN aHAIN3.
Pa3paboTka mporpaMM Ha OCHOBE OOBEKTHO-OPMEHTUPOBAHHOTO IOAXOMA.

WHukaricynsaumsi, HacjaeaoBaHue, moanMmopdusm
NudopmalimoHHbIe TeXHOJIOTUN

Anaym3 paHHbiX. OCHOBHBIE 3aauM aHaJIM3a [JaHHBIX: IPOTHO3MPOBaHME,
Ki1accudukanysi, Kjiacrepusauysi, aHajau3 OTKJIOHeHui. [locmemoBaresbHOCTh
peleHust 3aJau aHa/IM3a JAaHHBIX: COOP MEPBUYHBIX JTaHHBIX, OUMCTKA M OIleHKa
KayecTBa MJAHHBIX, BBIOOp ¥ (MJIM) TIOCTPOEeHME MOAeNM, IpeobpasoBaHye
IaHHBIX, BU3ya/M3alusl JTAHHBIX, MHTepIpeTalysl pe3yabrartoB. [IporpammHbie
cpenctBa U VHTepHeT-cepBUCHI I OOpabOTKM UM TIPENCTaBJEHUS HaHHbIX.

Bonpimme OaHHbIE. MaiunHHOe o6yquI/1e

4.2

AHaimM3 JAHHBIX C TIOMOIIBIO 3JIEKTPOHHBIX TabyMil. BbrumciaeHne CymMmbl,
cpemHero  apudMeTMUECKOro, Haubosbllero (HaMMeHbIIero) 3HAUeHMUs

IuarasoHa. Bprumcienne KoapduimeHTa KOPPEJSIUM OBYX PSIAOB JaHHBIX.




[TocTpoeHme cTOMOYATBHIX, JIMHENYATBIX M KPYroBbIX amarpamm. [locTpoenne
rpadukoB dbyHkIimiA. [Togbop mHNUYM TpeHAa, pellieHKe 3a4a4 MPOrHO3MPOBaHMSL.

Perrenne 3ada4d OIITMMM3alMM C IIOMOIIBIO 3JIEKTPOHHBIX Ta6J'II/ILI

4.3

HOuickperu3anysi Tpy  MaTeMaTMYECKOM  MOJEJMPOBAHUM  HENPEPHIBHBIX
npoueccoB. MogenupoBanue OBWKeHMsI. MogenupoBaHue OMOJOIMUYECKUX
cucrteM. Maremaruueckue MOAeNM B OKOHOMMKe.  BbrumcimrenbHbie
9KCcrepuMeHTbl ¢ mopaensmu. O6paboTka pe3ysbTaToOB 3KcIepuMeHTa. Merop,
HaMMeHbIIMX KBagpaToB. OIlleHKAa YMCJIOBBIX I1apaMeTPOB MOZIEIMPYEMBbIX
0OBEKTOB ¥ TMpolleccoB. BoccTaHOBjeHME 3aBUMCMMOCTEN II0 pe3yJibTaTam

JKCIIEpMMEHTa

4.4

4.5

4.6

BepostHocTHBIE MOJeJIN. Mertoznp! Momnrte-Kapiio. murtannoHHoe

Moz enpoBaHye. CucTeMbl MaCCOBOTO OOCTY KMBaHMS

Tabnuunble (pesaIyoHHbIe) 6a3bl JaHHBIX. Tabymia — MpeacTaBaeHe CBeIEeHNN
00 omHOTUIIHBIX OOBbeKkTax. Ilone, samuch. Kimrou Tabmuibl. Pabora ¢ roroson
6a30ii JaHHbBIX. 3arojiHeHne 6a3bl AaHHbIX. [ToMCK, copTUpoBKA U GUIbTPALINS
JaHHBIX. 3ampochl Ha BBIOOPKY [JaHHBIX. 3alpochl C IapaMeTpaMu.
Brruncisiembie 1osst B 3ampocax.

MHoroTtabimunble 6a3bl JaHHBIX. TUIIBI CBSI3el MeXIy Tabiauuamu. BHelrnmi
K04. IlesocTHOCTD 6as3bl JAHHBIX. 3alIPOChl K MHOTOTA0IMYHbIM 6a3aM JaHHbIX
TekcroBeiit mponeccop. CpencTBa MOMCKa ¥ aBTO3aMeHbl B TEKCTOBOM
nporieccope. CTPYKTYpMpPOBaHHbIE TEKCTOBbIE MOKYMeHTbI. CHOCKM, OTJIaBJIEHME.

[TpaBuiaa 1UTHMPOBAHUSI MCTOUYHMKOB U odopmieHus O6ubmorpaduueckmx

CCBbIJIOK




YYEBHO-METOJNYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBS3ATEJIbHBIE YYEBHBIE MATEPHWAJIBI IJ)151 YHEHUKA

» ndbopmatuka (B 2 yactsx); 10 knacc. yriyoaeHHoe o6yueHne [ToyisikoB
K.IO., Epemun E.A. O6111eCTBO ¢ OrpaHMUYeHHOM OTBETCTBEHHOCTbIO
«BMTHOM. JlabopaTopus 3HaHM»; AKLIMOHEpHOe 00111ecTBO «/31aTenbCcTBO
«IIpocBemienne»

» lndopmaruka (B 2 yactsax); 11 kmacc. yriybsieHHoe ooyuenme [Tossakos
K.IO., Epemun E.A. O6111eCTBO C OrpaHMUYEHHOM OTBETCTBEHHOCTHIO
«BMTHOM. JlabopaTopus 3HaHM»; AKLIMOHEepHOe 00111ecTBO «/3maTenbCcTBO

«IIpocBelenme»

METOINYECKHUE MATEPHWAJIbI JI51 YUUTEJIA

IOV PPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI 1 PECYPCbI CETHU

NHTEPHET
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