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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma no urdopmaTtuke (yriryOJaEHHBINH YPOBEHb) HA YPOBHE CPEHETO
obmiero oOpa3oBaHus pa3paboTaHa Ha OCHOBE TpPeOOBaHUM K pe3yibTaTaM
OCBOCHHUSI OCHOBHOM  00pa30oBaTENbHOM  MpOrpamMMmbl  CPEJHEro  OOIIEero
oOpa3zoBanus, npeacrasieHHbix B PI'OC COO, a taxxke denepanpHOil paboueit
IPOrpaMMbl BOCITUTAHHSL.

[IporpaMmma 1o wuHpoOpMaTHKe AT TPEACTABICHHWE O IIeNAX, OOIIeH
cTpareruu OOy4YeHHUs, BOCHUTAHHMS M PAa3BUTUS OOYYArOIIMXCS CPEACTBAMHU
yuebHoro mpenmeta «MHdopmaruka» Ha yrayOnEéHHOM YpPOBHE, YCTaHABJIMBAET
o0s13aTenbHOE npeaIMeTHOE coJiepKaHue, npeycMaTpuBaeT ero
CTPYKTYypUpOBaHHE TIO pa3zesiaM B TeMaM Kypca, ONpeeNsieT pacipeaesiecHue ero
1o Kjaccam (rojiaM M3y4deHus ), 1a€T MpUMEPHOE pacipeesiecHue y4eOHbIX 4acoB
N0 TEMAaTUYECKUM pasfenaM Kypca U  PEKOMEHIYeMylo (TIPUMEpPHYIO)
NOCNIEAOBATEABHOCTh  MX  HM3y4€HHUS C  y4€TOM  MEXIOPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBs3€M, JIOTUKM Yy4eOHOTO mpolecca, BO3PACTHBIX
0COOCHHOCTEHN 00yJarOIUXCS.

[TporpamMma mo nHGpOPMATHKE OMPEeIIsIeT KOTMUSCTBEHHBIC U KaueCTBEHHBIC
XapaKTepUCTUKU Y4eOHOTO MaTepHalia JIJsl KaXJI0To roja U3yuyeHus, B TOM YHUCIIE
JUISL COAEPKATEeIbHOTO HAINOJHEHHs] Pa3HOro BHJAa KOHTPOJS (MPOMEKYTOUHOMN
aTTeCTalluu o0yuarommxcs, BCEPOCCUMCKUX MIPOBEPOUYHBIX pabor,
roCcyJIapCTBEHHON MUTOrOBOM aTTecTalnuu). [IporpamMmma o uHpopMaTUKeE SIBISETCS
OCHOBOHM JJII COCTaBJICHHS AaBTOPCKUX YyUYEOHBIX MPOrpaMM H YYEOHHKOB,
NOYPOYHOIO MJIAHUPOBAHUS Kypca YUUTEIIEM.

HNudopmartuka B cpenHeM ol1ieM 00pa30BaHUU OTPAXKAET:

CYyITHOCTh HMH(POPMATHKH KaK HAyYHOW JAWCHMIUIMHBI, HW3YyYarolien
3aKOHOMEPHOCTH MPOTEKAHUS ¥ BO3MOKHOCTH aBTOMATHU3AIMHA HHPOPMAITHOHHBIX
IPOLIECCOB B PA3JIMYHBIX CUCTEMAX;

OCHOBHbIE  00JacTM  NPUMEHEHHUS  HHDOPMATUKH, TPEXKAE  BCETO
uH(GOPMaIIMOHHBIE TEXHOJIOTHH, YIIPABJICHUE U COLUAIBbHYIO chepy;

MEXIUCIUIUTMHAPHBIA ~ XapakTep HWHPOPMATHKH ¥ HUH(DOpPMAIMOHHON
JESITEIIBHOCTH.

Kypc nndopmatuku 1jst ypoBHsSI CpeAHEro 001Iero oOpa3zoBaHUs SIBISETCS
3aBEpUIAIONIMM 3TallOM HEMPEepPhIBHOW MOJATOTOBKM OOydYaromuxcsi B o0jacTu
UHPOPMATUKA U WH(DOPMAIIMOHHO-KOMMYHHKAITMOHHBIX TEXHOJIOTHH, OMUpaeTcs
Ha cojiep’kaHue Kypca MH(QOPMATHKH YPOBHS OCHOBHOTO OOIIET0 0Opa30BaHUS U
OMBIT  TIOCTOSSHHOTO  TIPpUMEHEHUs  WH(OPMAIMOHHO-KOMMYHHKAITHOHHBIX
TEXHOJOTHM, Aa€T TEOPETHUECKOE OCMBICICHHE, MHTEPIPEeTalni0 U 0000IIeHHe
3TOTO OTIBITA.



Pesynbprarel  yriyOn€HHOTO ypOBHS U3ydeHHA Yy4eOHOTO TmpeameTa
«Uudopmartukay OpUEHTHpPOBAHBI Ha TOJYYEHHWE KOMIIETEHTHOCTEH NSt
nocyenyromneil  mpodecCHoOHaTbHON NEeITeTbHOCTH KaKk B paMKax JaHHOU
IpeIMETHON 00JIaCTH, TaK U B CMEXKHBIX ¢ Hel oOnacTsax. OHM BKJIIOYAIOT B CEO0s:

OBJIQZICHUE KIIFOUEBBIMU TOHATUSMH W 3aKOHOMEPHOCTSIMH, Ha KOTOPBIX
CTPOUTCSl JaHHas MpeaMeTHas 00JacTb, Pacro3HaBaHHE COOTBETCTBYIOUIMX WM
PU3HAKOB U B3aUMOCBSI3€H, CTOCOOHOCThH JEMOHCTPUPOBATh PA3IUUHbBIC TIOIXO/IbI
K U3YYCHUIO SIBJICHUM, XapaKTEPHBIX JIJI1 U3y4aeMOU peaAMETHOM 00J1acTu;

YMEHHE peniaTh THUIOBBIE MPAKTUYECKHME W TEOPETUYECKUE 3aJ]ayH,
XapakTepHbIE JUIsl MCIOJB30BAHUS METOAOB M HWHCTPYMEHTapus JaHHOU
peIMETHON 00J1acTH;

HAJIMYUE TMPEACTABICHUN O JAHHON MpEeAMETHON 00JIacTH Kak IEeIOCTHOU
TEOpUH (COBOKYITHOCTH TEOPHUIi), OCHOBHBIX CBS3IX CO CMEXKHBIMU 00JIaCTAMU
3HaHUM.

B pamkax yriayGn€HHOTO ypoBHS M3y4deHHs] MH(OPMATUKH 00ECIeUHBACTCS
IeJICHAIIpaBJICHHAsl MOATOTOBKAa O0YyYaloIIMXcs K MPOJOJDKEHUI0 00pa3oBaHUs B
opraHu3anusx  npodecCHOHATBLHOTO  00pa3oBaHWsI 1O  CHCIHATBHOCTSM,
HEIMOCPEJICTBEHHO CBSI3aHHBIM € UU(POBBIMU  TEXHOJOTHUAMM, TaKUM Kak
nporpaMmMHasi MHXeHepHs, UHGOpMalMOHHAas 0e30MacHOCTh, MH(OPMAIIMOHHbIE
CUCTEMBl M TEXHOJOTMH, MOOWJIbHBIE CHCTEMbl M CETH, OOJbIINE JAaHHBIE U
MalIMHHOE OOy4YeHHE, TPOMBIIUICHHbII WHTEpPHET Belled, WCKYCCTBEHHBIN
UHTEJUIEKT, TEXHOJIOTMM OeClpOBOJAHON CBSI3U, POOOTOTEXHUKA, KBAaHTOBBIC
TE€XHOJIOTUH, CHCTEMBI PACIPENEIEHHOTO PEECTPA, TEXHOJOTUH BUPTYAJIBHOU U
JIOTIOJIHEHHOM PEAIbHOCTEM.

OcHoBHast 1enb u3yueHusi ydeOHoro mpeamera «Wudopmatuka» Ha
yraIyOn€HHOM YpPOBHE CpenHero oOmiero oOpazoBaHusi — oOecredeHue
JanbHEHIero pa3BuTUs MHOOPMAIMOHHBIX KOMIIETEHUUNA O00yYaroumerocs, €ro
TOTOBHOCTH K KM3HM B YCIIOBUSIX pa3BUBarOUIErocs MHGOPMAIIMOHHOTO 00IecTBa
¥ BO3pACTAIONIEH KOHKYPEHLUMH Ha pPBIHKE TpyAa. B CBSA3M C 3TUM H3ydEHHE
uHpopmatuku B 10—11 xnaccax 10KHO 00€CTICUUTH:

c(OpMHUPOBAHHOCTh MHPOBO33PEHHUS, OCHOBAaHHOIO Ha MOHMMAHUU POJIU
uHDOpMaTUKHA, HWHDOPMAIMOHHBIX W KOMMYHHUKAIIMOHHBIX TEXHOJOTUH B
COBPEMEHHOM OOIIECTBE;

c(hOpMHUPOBAHHOCTH OCHOB JIOTUYECKOTO U aITOPUTMUYECKOTO MBIIIICHUS;

c(OpMHUPOBAHHOCTh yYMEHHM pa3nuuyaTh (aKTbl U OLIEHKH, CpPaBHUBATH
OLICHOYHBIE BBIBOJbI, BHJIETh WX CBS3b C KPUTEPUSIMHU OLICHUBAHHUS U CBS3b
KPUTEPUEB C OMPEIECIEHHON CUCTEMOU LIEHHOCTEM, POBEPATH HA JOCTOBEPHOCTD U
000011aTh HH(pOPMAITHIO;



c(hOpMUPOBAHHOCTh  TPEJICTABICHUA O BIUSHUM  WH(POPMAITMOHHBIX
TEXHOJIOTMA Ha JKU3Hb UYEJOBEKa B OONIECTBE, IMOHWMAHHE COIMAIHLHOTO,
SKOHOMHMYECKOTO, MOJIUTUYECKOTO, KYJIbTYpPHOTO, IOPUIAYECKOrO, MPUPOHOrO,
HPrOHOMHYECKOT0,  MEIULIMUHCKOTO M (PU3UOJOTMYECKOTO  KOHTEKCTOB
UH(OPMAIMOHHBIX TEXHOJIOTUH;

MPUHATUE MPABOBBIX U TUYECKHUX ACTICKTOB MH(POPMAIIMOHHBIX TEXHOJIOTHH,
OCO3HAaHHE OTBETCTBEHHOCTH JIIO/ICH, BOBJICYEHHBIX B CO3JaHUE U HCIIOJIb30BaHUE
MH(OPMAIMOHHBIX CUCTEM, paclpoCTpaHeHre HH(OpMAIIY;

CO3JJaHUE YCJIOBHM Ji1 pa3BUTHS HABBIKOB Y4YEOHOMW, MPOEKTHOM, HAay4HO-
UCCJIEIOBATENLCKOW U TBOPYECKOM JESITEIbHOCTH, MOTHMBAIIMM OOYYalOIUXCS K
CaMOPa3BUTHIO.

B conepxannm yduebHoro mpeamera «MHpOpMaTHKa) BBIIEISIOTCS YETHIPE
TEMATUYECKHUX pa3iena.

Paznen «llu¢gpoBass rpaMoOTHOCTH» TMOCBIIIEH BOIPOCAaM YCTPOWCTBA
KOMITBIOTEPOB W JIPYTHX DJIEMEHTOB IM(POBOTO  OKPYKECHUS, BKIIOUas
KOMITBIOTEPHBIE CETH, UCIIOJIb30BAHUIO CPEACTB OMEPAIMOHHON CUCTEMBI, paboTe B
cetu VIHTepHET W WCHONB30BAHUIO HWHTEPHET-CEPBUCOB, WHOOPMAITMOHHON
0€30MacHOCTH.

Paznen «Teoperudyeckue oCHOBbI HHGPOPMATHMKH» BKIIOYaeT B ceOs
MOHSATUUHBIA anmapat WHPOPMATUKH, BOMPOCHI KOJUPOBAHUS HHQPOPMAIIUU,
u3MepeHuss MHGOPMAITMOHHOTO O0BhEMA JAaHHBIX, OCHOBBI aIreOphl JIOTUKU U
KOMIIBIOTEPHOTO MOJIEIIMPOBAHHS.

Pasznen «AaropurmMbl M NPOrpaMMHMPOBAHHME» HAIPABICH HA Pa3BUTHE
QITOPUTMHYECKOTO MBILIUICHHS, pa3pabOTKy aJrOPUTMOB U OLIEHKY MX CJI0KHOCTH,
dbopMHpOBaHNE HABBHIKOB pPEANHM3aIllMXd MPOTPAaMM Ha S3bIKAX MPOTPAMMUPOBAHUS
BBICOKOT'O YPOBHS.

Paznen  «MudopmMaumoHHbIe  TEXHOJOIrMHM»  TIOCBALIEH  BONPOCAM
npuUMeHEeHUsT MH(GOPMAIIMOHHBIX TEXHOJIOTHM, pPEaIM30BaHHBIX B MPHUKIATHBIX
MPOTrPaMMHBIX MPOAYKTaX U MHTEPHET-CEPBHUCAX, B TOM YHCIE B 33Ja4ax aHaIn3a
JAHHBIX, WCTOJB30BAaHUIO 0a3 MMaHHBIX W DJIEKTPOHHBIX TAOIWIl IS PEIICHUS
MPUKIIAJIHBIX 3a]1a4.

B npuBenéuHom nanee coaepxkanuu ydueOHoro mpenmera «MudopmaTukar
KYPCUBOM  BBIJICJICHBl  JIONIOJHUTEIBHBIE TEMBbI, KOTOpPbIE HE BXOIAT B
00s13aTeNBHYIO TPOTrpaMMy OOYYEHHS, HO MOTYT OBITh TIPEIJIOKEHBI JJISl U3YUCHUS
OT/ICTTLHBIM MOTHBUPOBAHHBIM U CITOCOOHBIM O0YJarOIIHMCSI.

YrinyOn€éHHbld  ypOBEHb HW3Y4YEHUsT HMHPOPMATUKU PEKOMEHIYeTCs Jis
TEXHOJIOTUYECKOTO0  MpOQuUisi, OPUEHTUPOBAHHOTO HA  HWHXKEHEPHYIO U
UHOOPMAITMOHHYIO Cc(epbl AEATENbHOCTU. YTIIyOJIEHHBIH YpOBEHb H3y4Y€HUS
UHPOPMATUKU OOECIeUYNBACT: MOJATOTOBKY OOY4YarOIIMXCsl, OPUEHTUPOBAHHBIX Ha
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CHEIUATBLHOCTH B 00JIacTU HMH(POPMAIMOHHBIX TEXHOJIOTHH W WHXXEHEPHBIC
CIIEIMANIbHOCTH, y4YacTUE€ B MPOEKTHOW W UCCIEAOBATEIbCKOU JEATEeIbHOCTH,
CBS3aHHOM C COBPEMEHHBIMH HAIpaBICHUSMU OTpaciu HH(POPMAIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJOTUH, MOATOTOBKY K YY4aCTHIO B OJIMMIIMAJaX U cAayde
EnuHoro rocy1apcTBEHHOTO SK3aMeHa 1o UHPOpPMaTHUKe.

[TocnemoBaTenbHOCTh M3YYEHHUS TEM B TIpenesiax OJHOTO Toja OO0ydeHus
MOXET OBITh M3MEHEHAa MO YCMOTPEHHUIO YYHUTENsl TPH MOATOTOBKE pabouei
POrpamMMbl U MMOYPOUYHOIO IJIAHUPOBAHUSI.

OO111ee YKMCIIO YaCOB, PEKOMEHIOBAHHBIX JJIs1 U3y4YeHHs] HHPOpMaTUKu — 272
yaca: B 10 kiacce — 136 yacoB (4 yaca B Hefiento), B 11 kinacce — 136 gacoB (4 yaca
B HEJIEIO).



COJEPXKXAHME OBYUYEHUA
10 KJTACC

HugpoBas rpaMOTHOCTH

TpeOoBaHus TEXHUKM O€30MACHOCTM M TUTMEHbl Tpu  paboTe C
KOMITBIOTEPAMH U IPYTUMHU KOMIIOHEHTaMU HU(PPOBOTO OKPYKEHUS.

[TpuHIUnBl pabOTHl KOMIBIOTEPOB U KOMIBIOTEPHBIX CHCTEM. APXUTEKTYypa
don Heiimana. ABTOMAaTHYECKOE BBIMOJHEHUE MPOTPAMMBI  TIPOIIECCOPOM.
OnepaTtuBHasi, TMOCTOSIHHAs W JOJTOBpeMeHHas mamsaTb. OOMEH JaHHBIMU C
MOMOI1IbIO IUH. KOHTpOoJIepsl BHEMIHUX YCTPOUCTB. [IpsiMO TOCTYIT K TAMSITH.

OCHOBHBIE ~ TEHACHUMHU  PA3BUTHSA KOMIBIOTEPHBIX  TE€XHOJOTHM.
[TapannenbHbie BBIYHCIICHUS. MHoronpoueccopHbIe CUCTEMBI.
Cynepkommbtotepbl. PacnipenenéHapie BRIYUCIUTEIBLHBIE CUCTEMBI W 00pabOTKa
OONbIIMX JaHHBIX. MoOOWIbHBIE IM(PPOBBIE YCTPOWCTBA M HUX pOJb B
KOMMYHUKAIUSAX. Bcrpoennsie KOMIIBIOTEPBI. MUKPOKOHTPOJIIEPHI.
Po6oTr3npoBaHHbIE TPOU3BOICTBA.

[IporpammHOe oOecrieueHre KOMITBIOTEPOB U KOMIIBIOTEPHBIX CUCTEM. Bubl
IpOrpaMMHOro obOecreueHus: U uUx HazHaueHue. OCOOEHHOCTH MPOTrPaMMHOIO
obOecrieueHns MOOWJIBHBIX ycTpoiucTB. llapainenbHoe nNporpaMMHpOBaHUE.
CucremHoe mnporpamMmmHoe obOecrnieueHue. OnepaliOHHbIE CHUCTEMBI. Y THUJIUTHI.
HpaiiBepsl  ycTpouicTB. HWHCTAUISIIMA W JEUMHCTAIUIALMA  NPOTPAMMHOTO
oOecrieyeHus.

daiinossie cuctembl. [IpuHIMMIBI pa3MelieHUuss U UMEHOBaHMs (DaljoB B
nonroBpeMeHHou namsatu. [lla6nons! 11 onvcanus rpynn Ghansos.

[Iporpammuoe obecneuenue. JInneH3npoBaHrue TPOrpaMMHOro ooecrneyeHus
u uudpoBeix pecypcoB. IlpompuerapHoe u CcBOOOJHOE MPOTpaMMHOE
obecrnieuenne. Kommepueckoe 1 HEKOMMEPUECKOE MCMOIb30BAaHUE MPOrPaMMHOTO
obOecrieueHuss W 1UGPOBBIX pecypcoB. (OTBETCTBEHHOCTb, YCTaHaBIMBaeMas
3aKoHOHATeNbCTBOM Poccuiickon denepannu 3a HEMPABOMEPHOE UCIOJIb30BAHUE
pOrpaMMHOTro obecriedeHus U MUPPOBBIX PECYPCOB.

[IpuHIUIIBI IOCTPOCHUS U aNNapaTHbIE KOMIIOHEHTHI KOMIIBIOTEPHBIX CETEH.
Ceresble npoTokonsl. Cetb MHTEpHET. Anpecanus B cetu MHTepHeT. [IpoTokosl
creka TCP/IP. CucremMa 1OMEHHBIX UMEH.

Pa3nenenne IP-cetm Ha mojceTu C¢ IIOMONILID Macok moxacereil. CereBoe
agMUHHCTpUpoBaHue. llonmydyeHrne NaHHBIX O CETEBBIX HACTPOMKAX KOMIIBIOTEPA.
[IpoBepka Hamuuus CBsI3U € y3ioM ceTd. OnpeleneHue MapuipyTa JBUKEHUS
IIAKETOB.



Bunet  gestenbHoctu B cetu MutepHer. CepBucel  MHTepHera.
['eonHpoOpMaIMOHHBIE CUCTEMBI. | €0IOKAIIMOHHBIE CEPBUCH PEATbHOTO BPEMEHU
(Hanmpumep, JOKamus MOOWUIBHBIX TenehOHOB, OIPEACIICHUE 3arpyKeHHOCTH
aBTOMarucTpaseil), MHTEpHET-TOPTOBIIsl, OpOHUPOBaHUE OUIIETOB U TOCTUHUII.

['ocynapcTBeHHbIE 3JIEKTPOHHBIE CepBUCHI U yCiuyrd. CollMalibHbIE CETH —
OopraHu3anus KOJUIEKTHBHOTO B3aUMOJECUCTBUS W oOMeHa gaHHBIMH. CeTeBoi
ATUKET: TpaBWia IMOBeIeHUS B KubeprmpoctpancTBe. [IpobieMa MmommMHHOCTH
nosrydeHHoi nuHpopmManuu. OTKpbITbIE 00pa30BaTENIbHBIE PECYPCHI.

TexHOreHHblE M SKOHOMHUYECKHUE YTPO3bl, CBSI3aHHBIE C HMCIOJIb30BAaHUEM
MH(OPMAIMOHHO-KOMMYHHUKAIIMOHHBIX TeXHOJOTH. O0Imue npodieMbl 3aliuThl
uadpopmaruu  u  uwHboOpMmarmoHHoW  Oe3omacHoctn. CpeacTBa  3aIUTHI
uH(pOpMAITUU B KOMITBIOTEPAX, KOMITBIOTEPHBIX CETAX U aBTOMATH3WPOBAHHBIX
uHpopMarimoHHbIX cuctemax. IIpaBoBoe oOecnieueHue HWHOOPMAILIMOHHOM
0€30MacHOCTH.

[IpenoTBpamieHue  HECAHKIIMOHMPOBAHHOTO  JOCTyNma K  JIMYHOMN
KOH(HICHIIMATEHON WH(POpPMAIUU, XPAHAIIEHCS Ha MEPCOHATBHOM KOMITBIOTEPE,
MOOUJIBHBIX yCTpoiicTBax. BpemoHocHoe mporpaMMHoe 00ecriedeHne M CIoCcOObI
OOpsOBl C HUM. AHTHBUPYCHBIE Mporpammbl. OpraHuzanus JUYHOTO apXHuBa
uHpopmaiuu. PezepBHoe konuposanue. [laposbHas 3aumra apxusa.

[IudpoBanne nanabix. CHUMMETPUYHBIE W HECUMMETPHYHBIE ITUQPHI.
Mudper npocroit 3amensl. [ludp Iesapa. Iudpp Buxenepa. Anroputm
mudpoBanus RSA.

Teopernuyeckue 0CHOBbI HHPOPMATUKH

Nudopmanus, nanusie u 3HaHus. MHdopmanmonHsie mpoieccsl B MPUpPO/IE,
TEXHHUKE U OOIIECTBE.

HemnpepriBHBIE W OHUCKpETHBIE BEIMYMHBI W CHUTHaJbl. HeoOxoammocThb
JUCKpeTU3aluy uHpopManuu, NpeAHa3HAYEHHOW [UIsi XpaHEHHWs, Nepelayud u
00pa0boTKH B IIU(PPOBHIX CUCTEMAX.

JlBonuHoe KoaupoBaHwe. PaBHOMepHbIE U  HEpPaBHOMEPHBIC  KOJBI.
JlexonupoBaHue COOOIICHMI, 3alMCAHHBIX C MOMOIIBI0O HEPAaBHOMEPHBIX KOJOB.
Ycinosue @Pano. I[locTpoeHnE OMHO3HAYHO JEKOAUPYEMBIX KOJAOB C MOMOUIBIO
nepeBa. EnuHuibl n3Mepenus KoinuuecTBa uHGopManuu. AndaBUTHBIA MOIX0] K
OIICHKE KOJIM4YecTBa MHGOPMALIIH.

Cucrempl cumucienus. Pa3BépHyTas 3amuch IENBIX M APOOHBIX YHCENT B
MO3UIIMOHHON cucTeMe cuuciaeHus. CBOICTBa MO3UIIMOHHON 3alKCH YHKCHA:
KOJIMYECTBO IUGP B 3aMUCH, MPU3HAK JEIMMOCTH YMCIAa Ha OCHOBAHUE CHCTEMbI
CUMCIJICHHsI. AJITOPUTM MEPEBOJIa LIEJOTo Ynciia U3 P-u4HOM cUCTeMbl CUMCIICHUS B
JNECATUYHYI0. AJTOPUTM MepeBOoJa KOHEUYHOM P-uuHOM n1poOu B NECATHUHYIO.
ANTOPUTM TIepeBOja IEJIOT0 YHUCIa U3 JSCATUYHOM CHCTEMbl CcuucieHust B P-
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nunyto. IlepeBon koHeuHOW necaATUUHOM Jpobu B P-munyro. [IBomuHnas,
BOCbMEPUYHAS U IIECTHALATEPUYHAS] CUCTEMBbI CUMCIICHHUS], CBSI3b MEXIAY HUMH.
Apudmernueckre omnepandd B TO3UIIMOHHBIX CHUCTEMax CYHCICHUS. |poWdHas
YPAaBHOBEILIEHHAs! CUCTEMA CUMCIICHUS. JIBONYHO-IECITUYHAS CUCTEMA CUUCIICHUS.

KonupoBanne TtekctoB. KommpoBka ASCII. OpHoOGailTHBIE KOIUPOBKH.
Cranmapt UNICODE. Kommpoka UTF-8. Ompenenenue HHPOPMAIMOHHOTO
00BEMA TEKCTOBBIX COOOIICHU.

KomupoBanne  u3zoOpaxkenuil. OueHka  UHGOPMAIMOHHOTO  00BEMaA
rpauyuecKkux JaHHBIX [P 33JJaHHBIX pa3pelIeHUH U r1yOrHe KOJUPOBaHUS 1[BETA.
[IBeToBbIe Momenu. BekTopHoe komupoBanHue. Dopmathl Tpaduyeckux (aiios.
Tpéxmepnas rpaduka. PpakranpHas rpaduka.

KomupoBanwne 3Byka. Onenka nHGOPMAIIMOHHOTO 00BhEMa 3BYKOBBIX JaHHBIX
IIPU 33JaHHBIX YAaCTOTE AUCKPETU3ALNU U PA3PSAHOCTH KOAUPOBAHUSL.

Anrebpa noruku. [loHsiTue BbICKa3biBaHUS. BbICKa3biBaTelbHbIE (HOPMBI
(mpeauxatsl). KBaHTOPHI Cyl1ecCTBOBAHUS M BCEOOIIHOCTH.

Jlormueckue omnepauuu. TabGnuibl UCTUHHOCTH. JlOrHMuYecKue BBIPAXKEHUS.
Jlornueckue TtoxaecTtBa. JlOKa3aTenbCTBO JIOTMYECKUX TOXKIAECTB C IMOMOIIBIO
Ta0JIML ICTUHHOCTU. JIorn4ecKkue onepaluuy U onepaly HaJl MHOKECTBAMHU.

3aKoHbl aJireOpbl JOTMKH. ODKBUBAJEHTHBIE MNPEOOpa30oBaHUSI JOTUYECKHUX
BbIpakeHUH. Jlornueckue ypaBHEHHs U CUCTEMBI YPABHEHUM.

Jlornyeckue GyHKIUUA. 3aBUCUMOCTHh KOJMYECTBA BO3MOXKHBIX JIOTHYECKHX
(GyHKUIMNA OT KOJIMYECTBA apryMeHTOB. [1oyiHbIE CUCTEMBI TOTUYECKUX (QYHKIIUM.

Kanonunueckue  gopmbl  sormueckux  BblpakeHuil.  CoBeplleHHbIE
JTU3BIOHKTUBHBIE M KOHBIOHKTHBHBIE HOpPMajbHble (OPMBI, AJITOPUTMbI HX
MOCTPOEHUS 10 TaOIUIE UCTUHHOCTH.

Jlornueckue »3JIeMEHTHI B cocTaBe KommbtoTepa. Tpurrep. Cymmarop.
Mmuoropa3psaabsiii cymmarop. IlocTtpoeHrue cxeM Ha JIOTUYECKUX JJIEMEHTAX I10
3aJJaHHOMY JIOTUYECKOMY BBIPAKECHUIO. 3aIlKCh JIOTHUYECKOTO BBIPAXKEHUS IIO
JIOTUYECKOM CXEME.

[IpencraBienre UENbIX YHCEN B MHaMATH KomibloTepa. OrpaHMYEeHHOCTb
JAana3oHa 4YuCeNl MPH OrPaHUYEHHUHM KOJuW4YecTBa paspsaaoB. llepenonnenue
paspsiAHOM ceTkH. be33HakoBbIe U 3HAKOBBIC JaHHBIC. 3HAKOBBIM OUT. JIBOMYHBIM
JOTIOJIHUTENBHBIN KOJ OTPULIATENIBHBIX YUCET.

[ToOuToBble noruueckue omnepanuu. Jlormdyeckuii, apupmMeTHUecKHil u
nukimyecknii  capurn.  [lludpoBanne ¢ mOMOMIBIO MMOOWUTOBOM  OmEparuu
«uckimoyaromniee NJIN».

[IpencraBiieHrE BEIIECTBEHHBIX YKMCEN B IMaMSITH KOMIBIOTEpA. 3HAdaIas
4acTh W MOPSAJOK uucia. JlnanazoH 3Ha4eHHWI BelleCTBEHHbIX yucen. [Ipobrembl
XpaHEHUs BEIIECTBEHHBIX 4YHCEJ, CBSA3aHHBIE C OrPAHUYEHUEM KOJMYECTBA
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pa3psaoB. BellonHeHWe onepanuii ¢ BEIIECTBEHHBIMU YHCIAMHU, HAKOIUICHHE
OLIMOOK MPH BBIYUCIICHUSX.

AJITOPUTMBI U TPOrPaAMMHUPOBaHUE

OnpeneneHne BO3MOXKHBIX pPe3yJbTaTOB pabOThl MPOCTEHIINX aIrOPUTMOB
YOPaBJIEHUSI WCIOJHUTEISIMA M BBIYUCIHUTENBHBIX alroputMoB. OmnpeneseHue
UCXOJHBIX JTAHHBIX, IPU KOTOPBIX aJITOPUTM MOKET AaTh TpeOyeMbli pe3ysbTar.

Oramnbl penieHus 3aJad Ha KoMIibloTepe. MHCTpyMeHTanbHbIE CpeacTBa:
TPaHCIATOP, OTIaAYuK, mpouiupoBuMK. KoMnuisuus W HUHTEpHpeTanus
nporpamMmm. BupryanbHble MalIuHBI.

WurerpupoBanHas cpena pa3paboTku. Meroasl OTIAAKU IPOrpamM.
Hcnonp3oBaHue TpaccUpOBOUYHBIX Tabmui. Otiagousbiii BbiBoA. [lommaroBoe
BBIIIOJIHEHNE NTporpaMmel. Touku octanoBa. [IpocMoTp 3HaUeHNI TEPEMEHHBIX.

A3k nporpammupoBanust (Python, Java, C++, C#). Tunbsl JaHHBIX:
LIEJIOUYKCIICHHBIE, BELIECTBEHHbIE, CHUMBOJIbHBIE, JIOTMYECKUE. BeTBneHus.
Cnoxuble ycinoBus. Iluknel ¢ ycinoBueM. [Llukiael 1mo  mepeMeHHOM.
B3anMo3aMeHs€MOCTh  pa3iIMYHBIX  BUJAOB  ULUKIOB. VHBapuaHT  LHKIIA.
CocraBneHue LUKIA C HUCIOJB30BAHUEM 3apaHEE ONPENEIEHHOTO WHBAPUAHTA
LUKJIA.

JlokyMeHTHUpOBaHUE POTPaMM. Hcnonp3oBanue KOMMEHTApHUEB.
[ToaroToBka onvcaHusl IPOrpaMMbl U HHCTPYKIIMH IS ITOJIB30BATEIS.

Aaroput™bl 00pabOTKU HATYpaJbHBIX YHCEN, 3alMCAHHBIX B MO3UIIMOHHBIX
CHUCTEMax CUHUCJICHUS: pa30MEeHUe 3amucy Yucia Ha OTACNbHbIE HUQPHI,
HAaXOXXJEHUE CYMMbl U TMPOM3BENEHUA LHUPpP, HAXOXKICHUE MaKCHUMaIbHOU
(MUHUMAJTBHOW ) LIUGPHI.

HaxoxieHrne Bcex MpOCThIX 4ucesd B 3aaHHOM auana3oHe. lIpencrasienue
gyclia B BUI€ HaOOpa MPOCThIX COMHOXKUTENEH. AIrOpUTM OBICTPOTO BO3BEACHUS
B CTEIICHb.

O6paboTka JaHHBIX, XpaHAmuXcs B (aiiiax. TeKCTOBbIE U ABOUYHBIC (halIbI.
daiinoBsie nepeMeHHble ((ailioBeie ykazaTtenu). Utenune u3 ¢aiina. 3anuch B
daiin.

Pazbuenue 3amaun Ha nmogzanaun. [loamporpammel (mporeAypsl U YHKITHHN).
Pexypcusi. PexypcuBHble 00BeKTHl ((pakTansl). PexypcuBHBIE MNpolEaypbl U
¢bynkuuu. Mcnonb3oBaHue cTeKa Jisl OpraHu3allid peKypCUBHBIX BHI30BOB.

Hcnonp3oBanue cTaHAApTHOW OMOIMOTEKH S3bIKa MPOTrPAMMUPOBAHMS.
[Monkmtouenne  OUOMMOTEK  MOANPOTPAMM  CTOPOHHUX  MPOU3BOJUTENCH.
MoaybHbINA PUHIIUI TOCTPOECHUS TPOTPAMM.

Uucnennole MeroAbl. TouHOE W MNPUONMKEHHOE pEIICHUS 3aJayH.
UucrieHHble METO/IbI pelIeHUsl YpaBHEHHI: MeTol iepedopa, MEeTO MOJIOBUHHOTO
nenenus. [TpubnmxEéHHOE BBIYMCIIEHUE JJIUH KPUBBIX. BbluncieHue miomaaen
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buryp ¢ MOMOLIBI0 YHCIEHHBIX METOAOB (METOJ NPSIMOYTOJbHUKOB, METO[
Tpaneuuii). Ilonck wmakcumyma (MuHUMYMa) (YHKUMHA OJHOM TMepeMEeHHON
METO/I0M MTOJIOBUHHOTO JIEJICHHUS.

OOpaboTka CHMBOJBHBIX JAaHHBIX. BcCTpoeHHble  (QYHKUMM  A3bIKA
IPOrpaMMUPOBAaHUS sl 0OpaOOTKH CUMBOJIBHBIX CTPOK. AJNTOpUTMBI 00paOOTKU
CUMBOJIBHBIX CTPOK: TOJCYET KOJMYECTBA IIOSBIIEHUA CHUMBOJA B CTPOKE,
pa30HeHre CTPOKM Ha CJIOBa IO NPOOETbHBIM CHMBOJIAM, MOUCK MOJCTPOKU
BHYTPM JAHHOM CTPOKH, 3aMEHA HAWJICHHOW IIOJCTPOKH HA JIPYIyI CTPOKY.
['eHepaniist Bcex CIOB B HEKOTOpPOM aypaBUTE, YAOBIECTBOPSIOUIMX 3aJaHHBIM
orpanndyeHusM. [Ipeo6pazoBanue yncia B CHMBOJIBHYIO CTPOKY U OOpaTHO.

MaccuBel W TOCJIEIOBAaTENIbHOCTH 4YHceNl. Briuucienue 000OHIIEHHBIX
XapaKTEPUCTHUK 3JIEMEHTOB MACCHBA WJIM YUCJIOBOW MOCIEA0BATEILHOCTH (CYyMMBI,
MPOU3BEJEHUS, CPEHEro apu(MEeTUUeCKOro, MUHUMAJIBHOTO U MaKCHUMAaJIbHOTO
AJIIEMEHTOB, KOJIMYECTBA 3JIEMEHTOB, YAOBJIETBOPSIOUIMX 33JJaHHOMY YCIOBHIO).
JIvHENHBIN MOKUCK 33JaHHOTO 3HAYEHHS B MAaCCHUBE.

CoptHpoBKa OIHOMEpPHOro Maccupa. [IpocTeie METOABI COPTUPOBKU (METOA
nmy3bIpbKa, METOJ BBIOOpa, COPTHPOBKA BCcTaBKaMu). COPTHPOBKA CIHUSHHUEM.
beictpas coptupoBka MaccuBa (anroputm QuickSort). JIBoWuHBI MOHWCK B
OTCOPTUPOBAHHOM MAaCCHBE.

JIByMepHBIE MacCUBbI (MaTpHIilbl). AJTOPUTMBI OOpaOOTKH JIBYMEpPHBIX
MacCCHBOB: 3aII0JHEHUE JBYMEPHOTO YMCIOBOI'O MACCUBA I10 3a/IaHHBIM IPaBHIIAM,
MOMCK AJIEMEHTa B IBYMEPHOM MAacCCHBE, BBIYHCIEHHE MaKCUMyMma (MUHUMYMa) U
CYMMBbI 3JIEMEHTOB JBYMEPHOI'O MAacCHBa, MNEPECTAaHOBKA CTPOK U CTOJIOLOB
JBYMEPHOI'O MacCHBa.

NupopManuoHHBIE TEXHOJIOTHH

TexcroBbii mporieccop. PenaktupoBanume u ¢opmarupoBanue. [IpoBepka
opporpapun u rpammatuku. CpeicTBa MOUCKA M aBTO3aMEHBI B TEKCTOBOM
npoueccope.  HMcnons3oBanue  cruiieil.  CTpyKTypUpPOBaHHBIE  TEKCTOBBIE
nokyMeHThl. CHocku, ornaBieHue. KomnekTuBHas paboTa C JOKyMEHTaMH.
HNHCTpyMEHTBI pelieH3UpOBaHUsl B TEKCTOBBIX Mporeccopax. O6imayHble CEpBUCH.
HenoBast mepenucka. Pedepar. I[lpaBunma nuTUpOBaHUS HUCTOYHUKOB U
opopmienuss Oubarorpapuyeckux ccbuiok. OdopMiieHHEe CIHCKa JUTEPATYPHI.
3HAaKOMCTBO C KOMITBIOTEPHOM BEPCTKOM TeKcTa. TeXHUYECKHE Cpe/icTBAa BBOJA
TekcTa. Crnenuanu3upoBaHHBIE CpPEACTBA PEAAKTHPOBAHUS MAaTEMaTUYECKHUX
TEKCTOB.

AHann3 naHHbIX. OCHOBHBIE 33JaYM aHajlv3a JaHHBIX: IPOTHO3UPOBAHUE,
Kiaccudukanums, Kiactepusanus, aHaiu3 OTkIoHeHuH. IlocnenoBaTenbHOCTD
pelieHus 3aja4 aHajiu3a JaHHBIX: COOp MEPBUYHBIX JIAHHBIX, OYUCTKA M OIEHKA
KauecTBa JaHHBIX, BHIOOP W/WJIM MOCTPOCHUE MOJEINH, MPeoOpa3oBaHUE JAaHHBIX,
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BU3yaJIM3allMsl TaHHBIX, HHTEpNIpPETAusa pe3yabTaroB. I[IporpammHubie cpencra u
UHTEPHET-CEPBUCHI ISl 00pabOTKHM U MpeICTaBICHUS JTaHHBIX. bosbline naHHbIE.
Mammnanoe o6yuenue. HTeIeKTyalbHbIN aHaTU3 JaHHbBIX.

AHanu3 JaHHBIX C MOMOILIBIO BJEKTPOHHBIX TaOiUL. BblunMcieHue CyMMBI,
CpeaHero apupMeTHIeCcKoro, HauOOJbIIET0 (HAMMEHBIIETr0) 3HaUYEHUS JUana3oHa.
Boruncnenune kosgduurenta Koppensuuu IBYX psanoB JaHHBIX. [locTpoenue
CTONOYATHIX, JMHEMYaThIX M KpYyroBbix jguarpamm. Iloctpoenne rpadukos
¢ynkuil. [logOop MMHUM TpeHIa, pelIeHne 3a/1a4 IPOTHO3UPOBAHUSI.

UucneHHOEe peElIeHUE YpaBHEHUM € NOMOULIbI0 TOA0Opa IapameTpa.
OnTuMu3anys Kak MOMCK HAaWIY4YIIEero pelleHus B 3aJaHHbIX yclaoBusx. Llenesas
¢yHkus, orpannyeHus. JlokanbHble W TI00ANbHBIH MUHUMYMBI II€JIEBOM
¢bynkun. Pemenue 3a1a4 ONTUMU3ALNN C TIOMOIIBIO 3JIEKTPOHHBIX TaOJIHII.

11 KIIACC

Teopernvyeckue 0CHOBbI HHPOPMATHKH

Teopernyueckue MOAXOJbI K OLIEHKE KoJu4yecTBa HH(oOpManuu. 3aKoH
anmutuBHOCTH MH(popManuu. dopmyna Xaptiu. MHpopMmanus u BepoOSTHOCTS.
®opwmyna lllennona.

Anroputmbl  ckatust naHHbIX. Anroput™ RLE. Anroputm Xaddmana.
Anroputm LZW. AJTOpuTMBI CXKAaTHS JAaHHBIX C MOTEPSMHU. Y MEHBILICHUE
rIIyOuHBI KoaupoBaHus 1iBeta. OcHOBHBIEC ujen aroputmoB cxatus JPEG, MP3.

CkopocTh Tmepellayd JaHHBIX. 3aBUCHUMOCTh BPEMEHHM IMepellayd OT
nH()OPMAITMOHHOTO O00BEMA NAHHBIX M XapaKTEPUCTUK KaHana CBs3u. [IpudumHbI
BO3HMKHOBEHHUs OHIMOOK Mpu mepenadye AaHHbIX. Kopbl, MO3BOJSIONINE
OoOHapyKMBaTh W HCIPABIATH OMIMOKH, BO3HUKAIOIIME IPU TEpenaye JaHHBIX.
Paccrostnne Xsmmunra. Kogupoanue ¢ noBropenuem 0uton. Kojasl XsMMuHra.

Cuctembl. KoMIoHeHTBl cucteMbl W UX B3auMozeicTBue. CHUCTEMHBIM
s dext. Yrnpapnenue kak nHGOpMAIMOHHBIN TIpotiecc. OOpaTHast CBA3b.

Mopenun u monenupoBanue. Llens MonennpoBanus. COOTBETCTBHE MOJAENH
MOJICTIUPYEMOMY OOBEKTY WJIM Mpoleccy, Lenau MoaenupoBanus. Gopmanuzanus
MPUKJIAJHBIX 33/1a4.

[IpencraBnenne pe3yabTaTOB MOJICIUPOBAHUS B BHUIE, YIOOHOM st
BOCIIPUATHS yesnoBekoM. ['paduueckoe npeacTaBieHue JaHHBIX (CXEMbI, TaOIUIbI,
rpadukm).

['padbl. OcHoBHBIE noHATHS. Buasl rpadgos. Onucanue rpadoB ¢ MOMOIIbIO
MATpHUL] CMEKHOCTH, BECOBBIX MATpPUILl, CIHMCKOB CMEXHOCTH. PemeHune
AITOPUTMUYECKUX 3a/]ad, CBSI3aHHBIX ¢ aHaimm3oM rpadoB (IOCTpOCHUE
ONTUMANBHOTO NYTH MEXKAY BeplIMHaMu Tpada, omnpeaeseHue KOoJINYeCTBa
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pa3IMYHBIX MyTed MEXAY BEPIIMHAMH OPUEHTUPOBAHHOIO ALMKINYECKOIO
rpada).

HepeBns. bunaproe nepeBo. JlepeBbs moumcka. CrocoOwl 00xoma mepena.
[IpencraBnenue apupMeTHUECKUX BBIPAXKEHHUUM B BUE JepeBa. [uCKpeTHbIe UTphl
JIBYX UTPOKOB C MoJiHOM uHpopmaimeit. [loctpoenue nepesa nepedopa BapuaHTOB,
OMMCAaHUE CTPATErny UTPhl B TaOIUUHONU (hopme. BBIUTPHINIHBIE U TPOUTPHILIHBIC
NO3ULMHN. BBIMTPHIIIHBIE CTPATETUH.

CpencrBa MCKYCCTBEHHOrO MHTEJUIEKTa. CepBUCHI MAIIMHHOTO IEPEBOJA U
pacnio3HaBaHusl yCTHOW peun. KorHutuBHble cepBuchl. MaeHTrdukanms u nouck
U300paKEHUH, pacrio3HaBaHHe JULL. Camoo0Oyyaroiuecs CHUCTEMBL.
M cKyCCTBEHHBIM MHTEIJIEKT B KOMIIBIOTEPHBIX Mrpax. Mcmosb3oBaHne MeETOIIOB
UCKYCCTBEHHOI'O MHTEJUIEKTa B O0y4aroumx cucremax. Vcmoib30BaHne METOA0B
HMCKYCCTBEHHOI'0 MHTEJJIEKTa B poOoToTexHuKe. MHTepHeT Bemieil. [lepcrnekTrBbl
Pa3BUTHS KOMITBIOTEPHBIX HHTEJUIEKTYyAIbHBIX cUCTEM. HellpoHHBIE CETH.

AJITOPUTMBI U IPOrPaAMMHUPOBaHHUE

Qopmasm3anyss  NOHATHA — anroputma.  Mammnaa  TeropuHra — Kak
yYHUBEpCcaJIbHas MOJENb BeruncieHuu. Tesuc Yépua—TwropuHra.

O1eHKa CIIOKHOCTH BbIUMCICHUM. Bpems paboThl U 00bEM HCIOIB3YEeMOM
NaMsTH, UX 3aBUCHUMOCTb OT pa3Mepa MCXOIHbIX JaHHbIX. OleHka
ACUMIITOTHYECKOM  CJIOKHOCTH ~ aJrOPUTMOB. AJITOPUTMBI  [TOJMHOMHAIBHON
cnoxHoctu. IlepebopHbie anroputmel. [lpumepbl pa3nIuyHBIX  aNTOPUTMOB
pELIEHUs OJTHOM 3a/1a4h, KOTOPBIE UMEIOT PA3JIUYHYIO CIOKHOCTbD.

[louck mpOCTBIX 4YKCEN B 33aJaHHOM JIHANa30HE C IOMONIBIO AJITOPUTMA
«peuieTo DparocheHay.

MHoropa3psigHbie LeNble Yncia, 3aJa4u JIMHHON apu(METUKH.

CnoBapu  (acconMaTWBHBIE MAaCCUBBI, OTOOpakeHWs). XdII-TaOJIHIIBI.
[TocTpoenue anpaBUTHO-4ACTOTHOTO CJIOBAPS ISl 3aJJaHHOTO TEKCTA.

Creku. AHamu3 TMpPaBUIBHOCTH CKOOOYHOIO BbIpaKEeHMs. Bbluncienue
apu(pMETHYECKOTO BHIPAKEHUS, 3aITMCAHHOTO B MOCTPHUKCHON (hopme.

Ouepenu. Mcnosib30BaHuE OYEpeaH 111 BDEMEHHOIO XPAaHEHUS JaHHBIX.

AnroputMbel Ha rpadax. [locTpoeHrne MHHMMAaTbHOTO OCTOBHOTO JepeBa
B3BEIICHHOTO CBS3HOTO HEOpueHTHUpoBaHHOro rpada. KommdecTBo pazinyHbIX
nyTel MeXay BepUIMHAMU OPUEHTHUPOBAHHOIO AIMKIMYECKOro rpada. AiroputM
JIEHKCTPBL.

Hepesbs. Peanuzanus nepeBa ¢ NOMOIIBIO CCBUIOYHBIX CTPYKTYp. JIBOMUYHBIE
(bunapnseie) aepeBbs. I[locTpoeHue aepeBa Mg 3aJaHHOTO apUPMETHUECKOTO
BbIpakeHus. PekypcuBHbIe anroputmbl o0xona aepesa. Mcmnonab3oBaHue creka u
ouepeau st 00xo/a aepesa.
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JluHamMuueckoe MpOrpaMMUPOBAaHME KakK METOJ pELIeHUs 3axad  C
COXpaHEHHEM MPOMEXKYTOUHBIX PE3yNbTAaTOB. 3a/Jayd, pellaeMbleé C IMOMOIIBIO
JTUHAMUAYECKOTO TMPOTPAMMHUPOBAHUS: BBIYHMCICHWE PEKYPCUBHBIX (YHKIIHA,
MOJICYET KOJIMYECTBA BAPUAHTOB, 3a/1a4M ONITUMU3ALIUU.

[Tonsitue 06 0OBEKTHO-OPUEHTUPOBAHHOM MPOrpaMMHUpOBaHUU. OOBEKTHI U
kiaccel. CBoMCTBA M MeTO/bl 00BEKTOB. OOBEKTHO-OPHUEHTHUPOBAHHBIN aHAJU3.
Pa3pabotka mporpaMM Ha OCHOBE OOBEKTHO-OPHEHTHUPOBAHHOTO TMOJIXOA.
Wukancynsuus, HacaeA0BaHue, MOIUMOp(U3M.

Cpenbl ObicTpoii pa3paboTku mnporpamm. IIpoekTupoBanue uHTEpdeiica
nosib3oBatens.  Mcrnonp30BaHWE TOTOBBIX — YNPABISAEMBIX  JJIEMEHTOB A
MOCTpOEHUS MHTEpdeiica.

O630p  s3pIKOB  TporpammupoBaHusi.  [lomatme o  mapaaurmax
IpOrpaMMUPOBAHMUS.

HNudopmManuoHHbIE TEXHOJIOT U

Otanbl  KOMITBIOTEPHO-MAaTEMaTHYECKOTO  MOJEIUPOBAHUS: MOCTaHOBKA
3agaud, pa3paboTKa  MOJENH, TECTUPOBAHUE  MOJEIH, KOMIIbIOTEPHBIN
HKCIEPUMEHT, aHAJIU3 PE3YJIHTATOB MOJICINPOBAHMUS.

Juckperusanuss Npyd MaTEMaTUYECKOM MOJEIMPOBAHUU HEMPEPBIBHBIX
npoiieccoB. MopenupoBanue ABMXKeHHs. MojenupoBaHue  OHOJOTHYECKHUX
cucteM. MaremaTH4ecKue  MOJETW B OKOHOMHKE.  BwumcnuTenbHbIC
OKCIIEPUMEHTHI C MOJIEIISIMHU.

OOpaboTKka pe3yJabTaTOB S3KCHEpUMEHTa. MeToJl HauMEHBIIMX KBaJpaToB.
OneHka YHCIOBBIX MApaMETPOB MOJECIUPYEMBIX OOBEKTOB U  IPOLIECCOB.
BoccranoBnenue 3aBUCMMOCTEM 10 pe3ysibTaTaM SKCIEPUMEHTA.

BepostHoctHple  mozmenmu.  Meronet  Monrte-Kapno.  Mmuranmonnoe
MoienrpoBanue. CUCTEMBI MaCCOBOTO OOCITYKHBaHHUSI.

Tabnuunble (pensiuoHHBIC) O0a3bl JaHHBIX. Talbnuiia — TpeACTaBICHUE
cBeleHMI 00 OmHOTHIIHBIX oOBbekTax. Ilone, 3ammch. Kmrou tabmmipel. Pabora ¢
roToBoil 0a3oil naHHBIX. 3amojHeHue Oa3pl AaHHbIX. [loMck, copTupoBKa u
bunbTpanys TaHHBIX. 3aMpochl HAa BHIOOPKY JTAaHHBIX. 3alpPOCHl C MapaMeTpPaMHu.
Brruucnsiembie moss B 3ampocax.

MHuororabnuunbie  0a3bl  JaHHBIX. Tumbl CBA3eH Mexay TaOIuIaMu.
Buemnuii kimtou. LlenoctHocTs 6a3bl JaHHBIX. 3aMPOChl K MHOTOTA0JIMYHBIM 0a3aM
JTAHHBIX.

HNutepHer-nipunoxenus. 1lonsaTre o cepBepHON M KIMEHTCKOW 4acTsAX CauTa.
TexHOoNorusa «KJIMEHT — CepBep», €€ TIOCTOMHCTBA U HenocTaTku. OCHOBBI SI3bIKA
HTML wu kackamuwix Tabmun ctuieit (CSS). Cuenapum Ha s3bike JavaScript.
®dopMbl Ha BEO-CTpaHUIIE.

Pa3memienue BeO-caiiToB. Ycimyra xocTuHra. 3arpyska (aiioB Ha CaiT.
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BBox m300pakeHmii C HUCMOIB30BAHUEM PA3TUYHBIX IMU(PPOBBIX YCTPOWCTB
(undpoBeIX (oToanmapaToB U MUKPOCKOMOB, BHAECOKaMEp, CKaHEPOB U IPYIHX
yctpoiictB). ['padmueckuii penaktop. Pazpemenue. Kagpuposanue. Mcnpasienue
nepcriektuBbl.  I'mcrorpamma. Koppekuus  ypoBHEH, KOpPpPEKLMS  IBETA.
OOecuBeurBaHUE I1BETHBIX M300pakeHui. Perymb. Pabora ¢ obmactsamu.
OunbTPHI.

Mmuorocnoitasie n3o0paxkenus. TexctoBble ciou. Macka cnos. Kananbl.
Coxpanenue BblJiesieHHONW oOsacTu. [loaroroBka wiumocTparuil sl BeO-CcalToB.
AHHUMHPOBaHHbIE U300paKEHUS.

Bekropnas rpaduka. I[Ipumurtubbl. HWM3mMeHeHue moOpsaka SJIEMEHTOB.
BripaBHuBanue, pacnpenenenue. ['pynmmposka. Kpussie. @opmaTbl BEKTOPHBIX
pucyHkoB. Mcnionp3oBanue KOHTYpOB. BekTopusaiius pacTpoBbIX H300paxKeHH.

[IpyHUMOBI  TIOCTPOCHUST M PENAKTUPOBAHUS TPEXMEPHBIX MOZENEH.
Cerounble Mmonenu. Marepuansl. MoaenupoBaHUE HCTOYHUKOB OCBEIICHUS.
Kamepsl. AnautuBHbie TexHosioruu (3D-mipuntepsi). [loHsATHe 0 BUpTyadbHOU
PEabHOCTH U JONIOJIHEHHOM PEANIbHOCTH.
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[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOTPAMMBI 11O
MHO®OPMATUKE (YTJIYBJIEHHBIM YPOBEHB) HA YPOBHE CPEJHEIO
OBILEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE ~ PE3yNbTaThl  OTPAKAIT TOTOBHOCTh M CIIOCOOHOCTH
00y4JaromuXxcsi PyKOBOJICTBOBAThCS CHOPMUPOBAHHON BHYTPEHHEH TO3HIHEH
JMYHOCTH, CHCTEMOH IICHHOCTHBIX OpHUCHTAIMHA, TO3UTUBHBIX BHYTPEHHHUX
yOeXIeHN, COOTBETCTBYIOIIMX TPAAUIIMOHHBIM IIEHHOCTSAM  POCCHUHCKOTO
o0IecTBa, pacuIMpeHre KU3HEHHOTO OMBITA M OMbITa JEATEIILHOCTH B MPOIEcce
peanm3ani  CpeACTBaMHU  y4eOHOro TMpeAMeTa OCHOBHBIX  HalpaBlICHUI
BOCITUTATEIHLHOU JIEATETLHOCTH.

B pesynpraTte wusydeHuss wHOOpPMATHKA HA YpPOBHE CPEAHETO OOIIETO
obpasoBanus y oOydarorierocs OyayT cOpMHPOBAHBI CICTYIONINE JTNYHOCTHBIC
PE3YIIbTATHI:

1) rpamaaHCKOro BOCIIMTAHMS:

OCO3HaHUE CBOMX KOHCTHUTYIIMOHHBIX MpaB M OOS3aHHOCTEH, yBaKEHUE
3aKOHa M TPaBOMOpSAIKA,  COOJIOJEHHE  OCHOBOMOJATAIOIIUX  HOPM
WH()OPMAIIMOHHOTO TTpaBa U UH(POPMAITMOHHOMN OE301aCHOCTH;

TOTOBHOCTh IPOTHUBOCTOATH HJCOJOTHU DKCTPEMH3Ma, HAIMOHAIHU3MAa,
KceHOGOOWH, MUCKPUMHUHAIMU 10 COIHMAIbHBIM, PEIUTHO3HBIM, PAaCOBBIM,
HAIMOHAIHHBIM MTPU3HAKAM B BUPTYaJIbHOM ITPOCTPAHCTBE;

2) MaTPUOTHYECKOTO BOCITUTAHUSI:

IIEHHOCTHOE OTHOIIIEHNE K UCTOPHUUECKOMY HACTIEANIO, TOCTIKEHUsIM Poccnn
B HayKe, NCKYCCTBE, TEXHOJIOTUSX, IOHUMaHUE 3HAYeHUsI HH(POPMATUKH KaK HAYKH
B KU3HH COBPEMEHHOTO O0IIEeCTBa;

3) AyXOBHO-HPABCTBEHHOT'0 BOCTIUTAHUS:

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUUECKOTO MTOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAaIlMI0 W MPUHUMATh OCO3HAHHBIC PEIICHUS,
OpHEHTHUPYSICh Ha MOPaIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHCJE B
cetu MHTEpHET;

4) 3cTeTHYECKOT0 BOCIUTAHUSA:

ACTETUYECKOE OTHONIEHWE K MHpPY, BKIIOYAs OCTETUKY HAYYHOTO H
TEXHUYECKOTO TBOPYECTBA;

CIIOCOOHOCTh BOCTIPUHUMATh Pa3IUYHbIE BHUABI HCKYCCTBA, B TOM YHUCIE
OCHOBAHHOTO Ha UCIIOJIh30BaHUN UH(POPMAITMOHHBIX TEXHOJIOTH;

S) pu3u4ecKOro BOCIUTAHMS:
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c(hOpMHUPOBAHHOCTH  37I0POBOTO W Oe3omacHOro  oOpa3a  JKHU3HH,
OTBETCTBEHHOI'O OTHOILEHHS K CBOEMY 3J0pOBbIO, B TOM YHCIE 3a CUET
coOirofieHnst TpeboBaHN OE€30MaCHOM IKCIUTyaTallik CPEACTB HHPOPMAITMOHHBIX
Y KOMMYHUKAIIMOHHBIX TEXHOJIOTHIA;

6) Tpy10BOI0 BOCIIMTAHMSI:

FOTOBHOCTb K AKTUBHOM JEATENIBHOCTA TEXHOJOTHUYECKOW M COLUUAIBHOMN
HAIPaBIEHHOCTH, CIIOCOOHOCTh WHUIMUPOBATDH, TJIAHUPOBATH U CAMOCTOSITEIILHO
BBITIOJIHATH TAKYIO I€SITEIbHOCTD;

uHTEepec K cdepaM MNpOoPECCHOHATBHON AESATENbHOCTH, CBS3aHHBIM C
WH()OPMATUKON, MPOTPAaMMUPOBAHUEM U HH(POPMAILMOHHBIMU TEXHOJIOTUSIMU,
OCHOBAaHHBIMU Ha JOCTH)KEHUSAX HAyKU WMH(OPMATUKH U HAYYHO-TEXHHUYECKOTO
mporpecca, yMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oynymield mnpodeccuu u
peann30BbIBaTh COOCTBEHHBIC KU3HEHHbIE TUIAHbL;

TOTOBHOCTh M CIHOCOOHOCTh K O0Opa3oBaHUI0O W C€aMOOOpa30BaHMIO Ha
MPOTSKEHUN BCEU JKU3HU;

7) 3K0JIOrH4eCKOro BOCIIMTAHMS:

OCO3HaHHE TJ00ATBHOIO XapaKTepa SKOJIOTMYECKHUX MpoOJeM W MyTed HX
peuieHus, B TOM 4uciae ¢ Y4€TOM BO3MOXKHOCTEH HMH(POPMAIIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTUH;

8) neHHOCTH HAYYHOI'0 ITO3HAHUSA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSl HAyKH, IOCTHKEHUSM HAyYHO-TEXHHYECKOrO Iporpecca u
00I11IECTBEHHOMN MPAKTUKH, 32 CYET MOHUMAHUS POJIM UHPOPMALIMOHHBIX PECYPCOB,
UH(OPMAIMOHHBIX TPOIECCOB U HUH(MOPMAIMOHHBIX TEXHOJIOTHMM B YCIOBUSIX
1 poBoi TpaHchopMaluu MHOTUX c(ep KU3HH COBPEMEHHOTO OOIIECTBA;

OCO3HaHUE LIEHHOCTH HAy4YHOH JEATEIbHOCTH, TOTOBHOCTH OCYLIECTBISTH
MPOEKTHYIO M MCCIIEIOBATENBCKYIO JEATEIbHOCTh MHIUBUAYATIBHO U B TPYIIIIE.

B nponecce nocTukeHUs JIMYHOCTHBIX PE3YJIbTATOB OCBOEHHUS MPOTPaMMBbI
no wuHpoOpMaTHKE Yy OOYyYaroOIIMXCS COBEPUICHCTBYETCS SMOILMOHAIBHBIN
UHTEIJICKT, MPEANOIaraoumi copMIUpOBaHHOCTS:

CaMOpEryJIMPOBaHUsA, BKIIIOYAIOIIETO CAaMOKOHTPOJb, YMEHUE IPUHUMATh
OTBETCTBEHHOCTh 32 CBO€ TIOBEACHHE, CIIOCOOHOCTh AaJalnTUPOBAThCA K
AMOIMOHAJILHBIM U3MEHEHUSIM U MPOSIBISATh THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBALIMY, BKIIOYAIOUICH CTpEMIICHHE K JTOCTHXKEHUIO LEIH U
yClexy, ONTUMHU3M, WHHUIIMAaTHUBHOCTh, YMEHHE JEHCTBOBAaTh, MCXOIS U3 CBOHUX
BO3MOKHOCTEM;

AMIIATUH, BKIIOYAIONIEH CIOCOOHOCTH MOHUMATh AMOIIMOHAILHOE COCTOSTHUE
JIPYTUX, YYUTHIBATh €ro MpPHU OCYIIECTBICHMH KOMMYHHUKAIIMH, CIOCOOHOCTH K
COYYBCTBHIO U COIIEPEKUBAHUIO;
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COLIMAJIbHBIX HaBBIKOB, BKIIIOUYAIOIIUX CIIOCOOHOCTD BBHICTPAaNBATh OTHOIICHUS
C IPYTUMHU JIIOJIbMHU, 3200TUTHCS, POSIBISATH UHTEPEC U pa3peliaTh KOH(IUKTHI.

METAINIPEJMETHBIE PE3YJIBTATbBI

B pesynpraTe wu3yueHUs HWHPOPMATHKHA HA YpOBHE CpPETHETO OOIIero
obpazoBaHusi y oOydaromierocss OyayT chOOpPMHUpPOBaHBI MeETaNpPeIMETHbBIC
pE3yNIbTaThl, OTPAKEHHBIC B YHHBEPCAJIbHBIX yUEOHBIX JCHCTBHUSX, & UMEHHO —
MO3HABATEIIbHBIE yYHUBEPCAIbHBIC yd4eOHBIE JIEUCTBHUS, KOMMYHUKATHBHBIC
YHUBEpCAIbHBIC Y4YEOHBIC JCUCTBUS, PETYJSITUBHBIE YHUBEPCAIbHBIC YUYEOHBIC
JEHCTBHS, COBMECTHAS ICATEIHHOCTb.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE YUeOHbIE JeiiCTBUSA

1) 0a30Bble JIOrHYeCKHUE TEeHCTBHSA:

CaMOCTOATENIbHO  (popMynMpoBaTh U aKTyalIM3UpOBaTh  MpoOJEMY,
paccMmaTpuBaTh €€ BCECTOPOHHE;

YCTaHABJIMBATh CYIIIECTBEHHbIA MPU3HAK WJIM OCHOBAHUS Jii CPaBHEHMUS,
Kiaccudukanuy u 00001IeHNS;

ONpPEACNISITh IIeAN JCSITEIBbHOCTH, 3aJlaBaTh MapaMeTpbl M KPUTEPUU UX
JIOCTHKEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH U TPOTUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSAX;

pa3pabaThiBaTh IUJIAH PEIICHHs] MPOOJIEMBbI C YU4ETOM aHAIM3a WMEIOIIUXCS
MaTepUaJIbHBIX U HEMATEPUAIIbHBIX PECYPCOB;

BHOCHUTh KOPPEKTHUBBI B JICSITEILHOCTh, OLICHUBATH COOTBETCTBUE PE3YyJIbTaTOB
1[EJISIM, OIEHUBATh PUCKH TOCJIEICTBUHN JEATEILHOCTH,

KOOPJIMHUPOBaTh ¥  BBHINOJNHATH pabOTy B  YCJIOBHUSX  PEABHOTO,
BUPTYAJIbHOTO U KOMOWHUPOBAHHOTO B3aMMO/ICHCTBHSI,;

pa3BUBaTh KPEATUBHOE MBIIIUICHUE TP PEIICHUH )KU3HEHHBIX MTPOOJIEM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliICTBUSA:

BJIaJIETh HABBIKAMHU Y4EOHO-MCCIIEI0BATEIHCKONM M MTPOSKTHON JIESITEILHOCTH,
HAaBBIKAMHM  paspernieHusi MpoOJieM, CIOCOOHOCTRIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY MTOMCKY METOJIOB PEIICHUS TPAKTUYECKUX 3a/]1a4, TPUMEHEHUIO
Pa3IMYHBIX METOOB ITO3HAHUS;

OCYILIECTBIIATh PaA3JIMUHbIC BHUIBI JCATEIHHOCTH IO TIOJYYEHHIO HOBOIO
3HAHMS, €r0 WHTEPIpeTaIny, MPeoOpa3OoBaHUI0 W MPUMEHECHUIO B Pa3IMYHBIX
y4eOHBIX CHUTyalHMsX, B TOM 4YHCJIE MPH CO3JaHWW YYEOHBIX W COIHMAIBHBIX
MPOEKTOB;

dbopMUpOBaTh HAYYHBIN THUIT MBIIUJICHUS, BJIaJIeTh HAYYHOH TEPMUHOJIOTHUEH,
KJIIOYEBBIMHU MOHITUSIMH U METOJAMU;
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CTaBUTh W (opMmynupoBaTh COOCTBEHHBIE 3a7aud B OOpa30BATENbHOM
NEATETLHOCTH U KU3HCHHBIX CUTYaIIHSIX;

BBISIBJISITH TPUYMHHO-CJICACTBEHHBIE CBSI3M W aAKTyaJIM3UpOBaTh 3a4auy,
BBIIBUTATh TUIOTE3Yy €€ pelIeHUs, HAaXOAUTh apryMEHTHI ISl JOKa3aTeIbCTBA
CBOMX yTBEPXJICHUM, 3a]]aBaTh MapaMETPhl M KPUTESPHUH PEIICHUS;

aHAIM3UPOBAaTh TMOJYYCHHbIE B XOJE€ pELICHUS 3a7aud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHUE B HOBBIX
YCIIOBUSIX;

JlaBaTh OIIEHKY HOBBIM CHUTYAI[UsM, OIEHUBAThH MPUOOPETEHHBIHN OIIBIT,

OCYIIECTBIISITh 1IEJICHANPABICHHBI TMOWCK TEPEeHOCa CPEACTB M CIOCOOOB
JeNCTBUS B MPO(GECCHOHATBHYIO CPEy;

yYMETh IMEPEHOCUTh 3HAHHSA B IMO3HABATEIbHYIO U MPAKTHYECKYIO OO0JACTH
KHU3HECATCIILHOCTH,

yYMETh UHTETPUPOBATh 3HAHUS W3 Pa3HbIX MPEIMETHBIX 001acTeH;

BBIJIBUTATh HOBBIC WJEH, MPEJIaratb OPUTHHAIBHBIC TOIXOJbI M PEIICHUs,
CTaBUTh MPOOJIEMBI U 337a4H, JOMYCKAIOIINE abTePHATUBHBIC PEILICHUSI.

3) padora ¢ nnpopmanmeii:

BJIQ/ICTh HaBBIKAMH TOJyYEHUs HHPOPMAIUHN U3 UCTOYHUKOB PA3HBIX THUIIOB,
CaMOCTOSITEIbHO ~ OCYIIECTBJIATH  TOWCK,  aHANIW3, CUCTEeMATH3aIHi0 U
MHTEPIIPETALNIO HH(POpMALIMK Pa3IMYHBIX BUAOB U (HOPM MpeICTaBICHMUS;

co3daBaTh TEKCTbl B pa3NUYHbIX (opmarax c ydy€ToM Ha3HAYCHUS
uHpopMaluu W 1EJIeBOM  ayJuTOpHM, BbIOUpas ONTUMAJIbHYIO (Qopmy
NPEJICTABICHNS U BU3YyaIH3alliH;

OIICHUBATh JOCTOBEPHOCTH, JIESTUTUMHOCTH HH(POPMAINH, €€ COOTBETCTBHE
IIPABOBBIM M MOPAJIbHO-3TUYECKUM HOpMaMm;

UCIIONB30BaTh  CpPEeACTBA  MH(POPMAIMOHHBIX M KOMMYHHKAI[MOHHBIX
TEXHOJOTHA B PEIICHUH KOTHUTHBHBIX, KOMMYHHUKATUBHBIX U OpTraHU3allMOHHBIX
3ama4 ¢ COONIOJICHHEeM TpeOOBaHWA JSPrOHOMHUKH, TEXHUKH OE€30MacHOCTH,
TUTUEHBI, pecypcocOepeXeHHsl, TMPaBOBbIX U  JITHUYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30MTaCHOCTH;

BJaJeTh  HAaBbIKAMU  pAaclO3HABaHMS M 3AlIMTBl  MHPOpPMAIUH,
nH(pOpMAITMOHHOM 0€30MaCHOCTH JTMYHOCTH.

KoMMyHuKATHBHBIE YHHBepPcaIbHble YyueOHbIe el CTBUSA

1) oOmenme:
OCYIIECTBIISTh KOMMYHUKAIIMH BO BCeX c(hepax KU3HU;
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pacmo3HaBaTh HEBEpOATbHBIE CPEACTBA OOINCHMs, TOHMMATh 3HAYCHUE
COIMAIbHBIX 3HAKOB, PAaCMO3HABATh MPEATNIOCHUIKA KOH(MIWKTHBIX CHUTYyallud W
CMATYATh KOH(MITUKTHI;

BIAJCTh  Pa3IMYHbIMM  crocoO0aMu  OOILIEHUST UM B3aUMOJCUCTBUS,
apryMEHTUPOBAHHO BECTU JUAJIOT, YMETh CMSTr4aTh KOH(MIUKTHBIE CUTYAIIHH;

pa3BEPHYTO W JIOTUYHO HW3JIaraTh CBOIO TOUYKY 3PEHHUS C HUCIOJIb30BAHUEM
SI3LIKOBBIX CPEJICTB.

2) coBMeCTHAS 1eITeJIbHOCTD:

MOHUMATh M MCIOJIb30BATh MPEUMYIIECTBA KOMaHAHOW W WHAUBUIYATbHON
paboThI;

BEIOMPATh TEMATHUKy W METOABl COBMECTHBIX JCUCTBUU C Y4ETOM OOIIHMX
WHTEPECOB M BO3MOYKHOCTEH KaKOTO WICHA KOJUICKTUBA;

OpUHUMATh  IIeJId  COBMECTHOM  JeATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIMHUPOBATh JACUCTBUS 1O HX JOCTHUKEHHUIO: COCTAaBJATh IUIAH JEHCTBUIA,
pacnpenensiaTh poiau ¢ Y4ETOM MHEHHM YYaCTHHKOB, OOCYXKIATh pEe3yJIbTaThl
COBMECTHOM paboThI;

OIICHMBATh KAadeCTBO CBOEr0 BKJIaJa M KaXIOTO0 YYAaCTHHKAa KOMAaHIbI B
o01IMi pe3yNbTat Mo pa3paboTaHHBIM KPUTEPUSIM;

npeajiaraTh HOBBIE TPOEKTHI, OLIEHHBATh HJIEU C TMO3ULHUU HOBU3HBI,
OPUTHUHAIBLHOCTH, TPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBISITh TO3UTHUBHOE CTPATETUYECKOE TOBEICHUE B Pa3IMYHBIX
CUTYAIUSX, POSIBISATH TBOPUECTBO U BOOOpaKEHHE, ObITh HHUITUATUBHBIM.

PerynsiTuBHbBIC YHHBepcaJbHbIe y4eOHbIe 1eHCTBUS

1) camoopranusamnus:

CaMOCTOSITEJIBHO OCYILECTBIIATh MO3HABATENIbHYIO JESITEIbHOCTD, BBISBISATH
poOJIeMBbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 3a7a4l B 00pa30BaTEIHHOU
NEATEIbHOCTH U KU3HEHHBIX CUTYaLIHSIX;

CaMOCTOSITEJIbHO  COCTaBJISATh IJIaH pEHIeHUs MpoOJeMbl C  y4€ToM
UMEIOIINUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MIPEANOYTEHUI;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsM;

paciupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JTUYHBIX MPEANOYTEHUH;

JienaTh OCO3HAHHBIM BHIOOP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a pEIICHUE;

OIIEHUBATh TPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBAaTh (POPMUPOBAHUIO M TMPOSBICHUIO IIMPOKOH SPYIUIUH B
pa3HBIX O0JIaCTAX 3HAHWM, TOCTOSHHO TOBBIIMIATH CBOM 00pa30BaTENbHBIN U
KYJbTYPHBIN YPOBEHb.
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2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTyalUsIM, BHOCHUTb KOPPEKTHBBI B AESATEIBHOCTD,
OLICHMBATh COOTBETCTBHUE PE3YJIbTATOB LEJISIM;

BJaJe€Th  HABbIKAMU  IIO3HABATEIbHOM  pediieKcMM  Kak  OCO3HAHHUSA
COBEpLIAEMBIX JIEHCTBUH M MBICIUTEIbHBIX MPOLECCOB, HUX pPE3YJIbTaTOB U
OCHOBaHUM, UCHOJB30BaTh MPUEMBI peICKCUHN IS OLEHKU CHUTYyalllH, BhIOOpa
BEPHOT'O PELLIEHUS;

OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATD PELICHUS IO UX CHUKEHUIO;

OPUHUMATh MOTHUBBI W apryMEHTbl JPYI'MX IpU aHaIu3e pe3yJbTaToB
NESTEIIbHOCTH.

3) npuHATHSA ce0s U APYTHX:

IPUHUMATH Ce0sl, MOHMUMAsi CBOM HEJIOCTATKU M JOCTOMHCTBA;

OPUHUMATh MOTHUBBI M apryMEHTbl JPYIMX IpU aHaIu3e pe3yJbTaToB
NESITEIbHOCTH;

npuU3HaBaTh CBOE MPABO U MPABO APYTUX HA OIIHOKY;

pa3BUBATH CIOCOOHOCTH MOHUMATh MUP C TO3UIMH JPYrOro YeIoBeKa.

ITPEAMETHBIE PE3YJ/IBTATDBI

B mpomecce u3ydeHus Kypca MHPOPMATHKH YriIyOJI€HHOTO YpoBHS 6 10
Kiacce oOyJaromuMucs OyAyT JIOCTHTHYTHI  CIEAYIONIME  MPEIMETHBIC
PE3YJIbTaTHI:

BIAJICHUE TPEACTABICHUSIMU O PO WHOOPMAIMU W CBSI3aHHBIX C HEH
MPOIIECCOB B TMPHUPOJE, TEXHUKE M OOIIECTBE, MOHATHUSAMU «HHGOPMAIIHS,
«MH()OPMAIIMOHHBIA ~ TIPOIECC»,  «CUCTEMA»,  «KOMIIOHCHTHI  CHCTEMBIY,
«cucTeMHbIN 3P HeKT», «HHDOPMALMOHHAS CHCTEMay, «CHCTEMa yIPaBICHUS,

BIAJICHUE MeETOAaMHu Toucka wuHpopmarmu B ceTd VHTEepHET, ymeHue
KPUTUYECKU OIIEHUBATh MH(POPMAITHIO, TOTYICHHYIO U3 ceTu IHTepHET;

YyMEHUE XapaKTepHW30BaTh OOJBIINE JaHHBIC, MPUBOJUTH IPUMEPHI
UCTOYHUKOB WX TOJY4YCHUs] W  HampaBlIeHUS HCIOJB30BAHMS, yMEHHE
KJIAaCCU(UIIMPOBATh OCHOBHBIC 3aJaud aHalu3a JaHHBIX (TIPOTHO3UPOBAHHE,
KJaccuukaus, KJIaCTepHU3aIlus, aHaIn3 OTKJIOHCHUH ), MMOHUMATh
MOCJICIOBATEILHOCTD PEIICHUS 3a]]a4 aHAIN3a JAaHHBIX: COOp MEePBUYHBIX JTAHHBIX,
OYMCTKAa M OIlEHKa KadecTBa JIaHHBIX, BBIOOp W/WIM TIOCTPOCHHE MOJICIIH,
npeoOpa3oBaHue JaHHBIX, BU3YaIU3allHsl TaHHBIX, MHTEPIPETAIHS Pe3yIbTaTOB;

MOHMMAaHHWE OCHOBHBIX MPHUHIIMIIOB YCTPOWCTBA H (YHKIIMOHUPOBAHUS
COBPEMEHHBIX CTAIMOHAPHBIX U MOOWJIBHBIX KOMIBIOTEPOB, TCHACHIINI pa3BUTHS
KOMITHIOTEPHBIX TEXHOJIOTHH;
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BJIa/ICHWE HaBbIKAMU padOThl C OMEPALMOHHBIMU CHCTEMaMH, OCHOBHBIMH
BUJAMH TPOTPAMMHOIO OOECHeYeHus s pemeHus ydeOHbIX 3a7ad 1o
BBIOpAHHOM CIEITUATN3allNN;

HaJIMYUe NPEICTaBICHUNA O KOMIIBIOTEPHBIX CETSIX U UX POJIM B COBPEMEHHOM
Mupe, 0 0a30BbIX MPUHLMIIAX OPTaHU3ALMU U (PYHKIMOHUPOBAHUS KOMIIBIOTEPHBIX
cereil, 00 OOmMX NpUHIUNAX Pa3padOTKM U (DPYHKUMOHHUPOBAHUS HHTEPHET-
IIPUIIOKECHUM;

NOHMMaHHE YIrpo3 HMH(POPMAIMOHHOM 0€30IaCHOCTH, HCIIOJIb30BAHUE
METOJIOB U CpPEICTB MPOTUBOAECHCTBUS O3TUM YIrpo3aM, COOJIOJAEHHE Mep
0€3011acCHOCTH, MPEAOTBPAILAIOIINX HE3AKOHHOE PACIIPOCTPAaHEHHE TIEPCOHAIBHBIX
JaHHBIX, COOJII0/IeHNE TPeOOBaHHUM TEXHUKN 0€30MacHOCTH U TUTHUEHBI IIPH paboTe
C KOMITBIOTEPaMH U JPYTUMH KOMIIOHEHTaMH U(POBOrO OKPY>KEHUs, TOHUMAHUE
IIPABOBBIX OCHOB HCIIOJIB30BAHMSI KOMIIBIOTEPHBIX IpOrpamMMm, 0a3 JaHHBIX H
paboTsl B cetn UHTEpHET;

NOHMMAaHHWE OCHOBHBIX MPUHIMUIOB JUCKPETU3AIMH Pa3IMYHBIX BHUIOB
uHbOpMallMK, YMEHHE ONpEeNeNiaTb HHPOPMALMOHHBIA O00BEM TEKCTOBBIX,
rpaduueckux M 3BYKOBBIX JaHHBIX MPHU 3aJaHHBIX MapaMmeTrpax TUCKPETH3AIUH,
YMEHHME OIPEAENATh CPEAHIOK CKOPOCTh Iepefaud JIaHHBIX, OLICHHUBATH
U3MEHEHUE BPEMEHM Iepefauyd Ipd HU3MEHEHUH HWH(POPMALMOHHOTO 00BbEMa
JAHHBIX U XapaKTePUCTHK KaHala CBA3H;

YMEHHE HCIOJIb30BaTh MPU PEIICHUU 3a/1a4d CBOMCTBA MO3UIIMOHHOW 3alUCH
quCell, AITOPUTMA OCTPOCHHUS 3aIMCH YHCIa B TO3ULMOHHON CUCTEME CUMCIIEHUS
C 3a/1aHHBIM OCHOBAHMEM M IOCTPOEHUS YHUCIA MO CTPOKE, COJAEprKallel 3amuch
3TOr0 4YHCJa B IO3ULHOHHOM CHCTEME CUMUCIEHMSI C 3aJaHHbIM OCHOBAHMEM,
YMEHHE BBINOJHATh apU(PMETHUECKUE OIepalid B TMO3UIMOHHBIX CHCTEMaxX
CUMCIICHUS;

YMEHHE BBINOJHATh NPEeOOpPa30BaHUs JIOTUUECKUX BBIPAXKEHUH, HCIOIb3Ys
3aKOHBl anreOpbl JIOTUKM, YMEHHME CTPOUTh JIOTUYECKOE BBIPAXKEHHE B
JIU3BIOHKTUBHON U KOHBIOHKTUBHOM HOPMAaJIbHBIX (hOpMax MO 3a/laHHOM Tadnuiie
UCTUHHOCTH, HCCIEN0BaTh OOJACTh MCTUHHOCTH BBICKA3bIBAHHUSA, COAEPIKAIIETO
NEPEMEHHbIE, PeIIaTh HECIOKHbIE IOTUYECKUE YPABHEHHS U CUCTEMbl yPaBHEHUH;

NOHMMaHHE O0a30BbIX aJIrOPUTMOB OOpaOOTKM UHUCIOBOM U TEKCTOBOM
uHpopMaluu (3aUCh YMCEN B MO3ULUOHHON CUCTEME CUMCIICHHUS, HAXOXICHUE
BCEX MPOCTHIX YHMCEI B 3aJJaHHOM JMarna3oHe, 00padoTka MHOTOPa3psAHBIX IIEIbIX
YHCell, aHAJIN3 CUMBOJIBHBIX CTPOK U JIPYTHX), AITOPUTMOB MOMCKA U COPTUPOBKH,
YMEHHE OIPENENATh CIO0XHOCTh H3Y4aeMbIX B Kypce O0a30BbIX aIrOpPUTMOB
(cyMMUpOBaHHE DJIEMEHTOB MAacCHBa, COPTHPOBKA MAacCUBa, IepeOOpHbIE
AJITOPUTMBI, TBOMYHBII MMOMCK) U NMPUBOAUTH MPUMEPHI HECKOJIBKUX AJITOPUTMOB
Pa3HOU CIIOKHOCTH JUIsl PELICHUS OJHOU 3a7a4H;
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BJIa/ICHUE YHUBEPCAIBbHBIM S3BIKOM MPOTPAaMMHUPOBAHUSI BBICOKOTO YPOBHS
(Python, Java, C++, C#), mpencraBieHusiMu O 0a30BbIX THMNAX JJaHHBIX U
CTPYKTypax JaHHBIX, YMEHHE HCIIOJIb30BaTh OCHOBHBIC  YIPaBIISIOIINE
KOHCTPYKLIMM, YMEHHE OCYIIECTBJISATh aHAIMU3 MPEIJIOKEHHON MPOrpaMMBbl:
OTIpeNeNsATh pe3yabTaThl pabOThl MPOTrpaMMbl IPU 3aJlaHHBIX MCXOTHBIX JaHHBIX,
ONpeAeNATh, NMPU KAKUX HCXOJHBIX JAHHBIX BO3MOXHO MOJIyUYE€HUE YyKa3aHHBIX
pe3yJabTaTOB, BBISBIATH JaHHBIE, KOTOPbIE MOTYT IMPHUBECTH K OIIHOKE B padoTte
IporpaMMsl, GOpMyITUPOBATH MPEIOKEHUS 10 YIYUIIEHUIO TPOTPAMMHOTO KOJA;

yMEHUE CO3/1aBaTh CTPYKTYPHUPOBAHHbIE TEKCTOBbIE JOKYMEHTBHl U
JI€MOHCTpAIIMOHHBIE MaTepHAJIbI C UCIIOJIb30BAaHMEM BO3MOKHOCTEW COBPEMEHHBIX
IPOrPaMMHBIX CPEJCTB U 00JIaYHBIX CEPBUCOB;

YMEHHE HCIIONb30BaTh 3JCKTPOHHBIE TAOJUIIBI U1l aHAIN3a, MPEICTaBICHUS
U 00paboTKM  JaHHBIX  (BKJIIOYas  BBIUMCIEHHE  CYMMBI,  CpPEIHETrO
apu(pMeTHYECKOro, HaumOONBIIEr0 ¥ HAUMEHBIIETO 3HAYCHWH, pELICHHE
ypaBHEHUH, BBIOOp ONTHMMAJIBHOIO pELICHUs, MOAOOp JUHUM TPEHJa, pELIeHHE
3a71a4 MPOTHO3UPOBAHMS).

B mnpomecce u3yuenuss kypca MHPOpMaTHKU yriayOn€HHOro ypoBHsA 6 11
Knacce oOydalomuMHcs  OyAyT  JOCTUTHYTHl  CIEAYIOIIHWE  IpeIMETHbIC
pe3yJIbTaTHI:

YMEHHE CTPOUTHh HEpPaBHOMEpHBIE KObl, JOIMYCKAIOUIMEe OJHO3HAUYHOE
JEKOAUPOBaHUE COOOIIeHNH (TpedUKCHBIE KOABI), HCIOJNb30BATh MPOCTEHIIINE
KOJIbI, KOTOpBIE TIO3BOJISIIOT OOHAPYKHUBATh M MCIPABIATH OIIMOKH MPH Iepenade
JAHHBIX, CTPOUTH KOJ, 00ECIEeYMBAIONINI HAUMEHBIIYI0O BO3MOXHYIO CPEIHIONO
JUIMHY COOOIIEHUS TPU H3BECTHOW YacTOT€ CHUMBOJIOB, TMOSICHATH MPUHIIMIIBI
paboTHI IPOCTHIX AITOPUTMOB CXKATHSI TAHHBIX;

YMEHHE pelllaTh aJfOPUTMHUYECKHUE 3aJaud, CBSI3aHHBIE C aHATU30M rpados
(3amauM  MOCTPOEHHWs] ONTHMAJIBHOTO IYTH MEXAYy BepUIMHaMu Tpada,
ONpeNeieHnsT  KOJNMYECTBAa  pasziMuYHBIX  MyTed  MEXAy  BepIIMHAMHU
OpUEHTUPOBAHHOTO ALMKINYECKOro rpada), yMeHue UCHOJIb30BaTh JEPEBbs IpU
aHallu3e W TIOCTPOCHHMU KOJAOB U JJIsi TMpelCTaBiIeHUs apUPMETHUECKUX
BBIPQXEHUM, TIPU PELICHUH 3a]a4 IOUCKa U COPTUPOBKHU, YMEHHE CTPOUTH JE€PEBO
UTPHI TI0 33JIaHHOMY alTOPUTMY, pa3padaThiBaTh U 0OOCHOBBIBATH BBHIUTPHIIIHYIO
CTpATETHUIO UTPHI;

yMEHHE pa3pabaTbiBaTh U pEATM30BBIBATH B BHUJE MpOrpaMM Oa3oBbIe
aJITOPUTMBI, YMEHHUE HCIOJIb30BAaTh B MPOTPaMMax JAHHBIE Pa3IUYHBIX THUIIOB C
y4€TOM OTpaHMYCHHMH Ha JUANa30H WX BO3MOXHBIX 3HAUYEHUH, MPUMEHSATH IMPH
peIIeHNH 33/1a4 CTPYKTYPBI JaHHBIX (CHHMCKH, CIOBAPH, CTEKU, OUEPEIH, 1ePEBbs),
UCMOJIb30BaTh 0a30Bble ONEpalMd CO CTPYKTYpamMH JaHHbBIX, HPUMEHSTbH
CTaHJIAPTHBIE M COOCTBEHHBIE MOJMPOrPaMMBbI i1 00pabOTKU YHCIOBBIX JTaHHBIX
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U CHMBOJIBHBIX CTPOK, HCIIOJIb30BaTh MpU pa3paboTke mporpamMm OHOIMOTEKU
NOJMpPOrpaMM, 3HaTh (YHKUIMOHAJIbHBIE BO3MOXXHOCTH HWHCTPYMEHTAJIbHBIX
CPEICTB Cpelibl pa3paboTKU, YMEHHE HCIIOIb30BaTh CPEICTBA OTIAAKU IPOrpaMM B
cpelie MporpaMMHUPOBaHUs, YMEHHE JOKYMEHTHUPOBAThH IPOTPAMMBI;

yYMEHHE CO37[aBaTh BEO-CTPaHUIIHI,

BJIaJICHHE OCHOBHBIMH CBEICHHSIMH O 0a3ax [aHHBIX, HX CTPYKTYpe,
cpeacTBax co3fgaHuss U pabOThl C HHUMH, YMEHHE HCMOJIb30BaTh TaOIMYHBIC
(pensairoHHbIe) 0a3bl JAaHHBIX (COCTABJIATH 3alPOChl B 0a3axX JaHHBIX, BHITIOIHATH
COPTHUPOBKY M TMOHCK 3alUceil B 0a3e NaHHBIX, HAMOJHATH Pa3padoTaHHYIO 0asy
JIAaHHBIX ) U CIIPABOYHBIC CUCTEMBI;

YMEHHE UCIOJIb30BaTh KOMIIBIOTEPHO-MAaTEMATUUECKUE MOJIENN JJI aHAIHU3a
00BEKTOB W TMpOLEcCOB: (HOpMyIHpOBaTH LENb MOJCIUPOBAHMS, BBINOJHATD
aHallM3 PpE3yJIbTaTOB, IMIOJYYCHHBIX B XOJI€ MOJICIUPOBAHUS, OICHUBATH
COOTBETCTBUE MOJEIA MOJACITUPYEMOMY OOBEKTY WU TPOIECCY, MPEICTABIATH
pe3yabTaThl MOJICTUPOBAHUS B HATJISIAHOM BUJE;

YMEHHE OpraHU30BBIBATh JMYHOE HMH(POPMAILIMOHHOE MPOCTPAHCTBO C
UCIIOJIb30BAaHUEM PA3JIMYHBIX CPEACTB LHUQPPOBBIX TEXHOJOTHH, MOHUMAaHUE
BO3MOXKHOCTEH LHU(POBBIX CEPBUCOB TOCYJAPCTBEHHBIX YCIYyT, MH(PPOBBIX
00pa30BaTeNbHBIX CEPBHUCOB;

MOHMMAaHHE OCHOBHBIX MPHUHIMIIOB PabOThI, BOBMOXKHOCTEH M OrpaHUYCHUS
NPUMEHEHHUS TEXHOJOTUH MCKYCCTBEHHOTO HHTEJUIEKTa B PAa3IMYHBIX OOJACTSIX,
HAJIMYUE TIPEJCTABICHUA O Kpyre peniaeMblX 3aJad MAIIMHHOTO OOydYeHUs
(pacnio3HaBaHUs, KIAaCCU(PUKAIMK U MPOTHO3WPOBAHUS) HATUYHUE TPEICTaBICHUIN
00  HWCHONB30BaHWU  MHPOPMAIMOHHBIX  TEXHOJOTMA B pa3jMYHBIX
npodhecCHoHANBHBIX cepax.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoanuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uudpoBbie
Ne /i P Kontpoabnbie | IlpakTuueckne (mudpp )
NPOrpamMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypcsbl
Pasznea 1. ludpoBasi rpaMOTHOCTH
11 KomMmibproTep - yHHBEpCaIbHOE YyCTPOUCTBO 6 0 0
' 00pabOTKH JaHHBIX
1.2 [IporpammHuoe obecrieueHne 6
1.3 KomnbrorepHeie cetu
1.4 WNudopmannonnas 6€30macHOCTb 7
Hroro no pazgeny 24
Pa3nen 2. Teopernueckue 0CHOBbI HH(POPMATHKH
51 [IpencraBnenue nudopmanuu B 19 0 )
KOMIIBIOTEpE
2.2 OcCHOBBI aJITEOPHI JIOTUKH 14 2 1
23 KomnbrotepHas apudmernka 7 1
Hroro no pazgeny 40
Pa3nes 3. AnropuTmMbl M1 IpOrpaMMHpPOBaHue
3.1 Bseznenue B nporpaMmMupoBaHue 16 1 0
3.2 BcnomorarenbHbie anropuTMbl 0 2
33 UucrneHHble METOIbI 5 0 3
3.4 AnTopuTMBI 00PabOTKH CUMBOJIBHBIX 5 0 1
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MAHHBIX

3.5 AnropuTMbI 00pabOTKH MacCHBOB 10 3.5
Hroro no pazneny 44
Pasznen 4. UndopMaumoHHbIe TEXHOJIOTUH
4.1 O0paboTKa TEKCTOBBIX JOKYMEHTOB 6 2.5
4.2 AHanus qagHbIX 3
Uroro no pazgeny 14
PesepBHOE Bpems 14 0
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 21
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11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3aeioB U TeM nuppoBbIe
Ne /i P Konrtpoabnbie | Ilpakruueckue (mupp )
NMporpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Pa3nes 1. Teopernueckune 0CHOBbI HH(POPMATHKH
11 WNndopmanus u napopmaioHHse 10 0 )5
IIPOLIECCHI
1.2 MonenupoBanue 8 1 2
Hroro no pazneny 18
Pa3znen 2. AnropuTt™MbI U NIPOrpaMMHpPOBaHUE
2.1 DJIEMEHTHI TEOPUH AITOPUTMOB 6 0 1
2.2 ANTOpPUTMBI U CTPYKTYPBI JAHHBIX 28 10
)3 OcHOBBI 00BEKTHO-OPUEHTHPOBAHHOTO 16 0 45
IPOrPaMMHUPOBAHUS
Hroro no pazneny 50
Pa3nen 3. Un¢opmManmoHHbIE TEXHOJIOTHH
31 KomnbproTepHO-MaTeMaTHYECKOE g 0 )
MOJIeTUPOBaHUE
3.2 ba3bl naHHbBIX 10 1
33 Be6-caiitbt 14 0 4
34 KommprorepHas rpaduka 8 0 3.5
3.5 3D-monenupoBanue 8 0 3
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Uroro no pazgeny 48
PesepBHOE Bpems 20
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 36.5
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

e Uudopmaruka. 10 xknacc. YrmyOnennsiii ypoBenb. Yacts 1 -Cemakun U.I'.,
Xennep E.K., Ilenna T.1O.

e Undopmaruka. 10 kinacc. Yrayonenasit ypoBeHb. Yacts 2 -Cemakun WU.T.,
Xennep E.K., Illenna T.1O.

e Undopmaruka. 11 kinacc. Yranyonenssiit ypoBeHb. Yacts 1 -Cemakun WU.T.,
Xennep E.K., lleuna T.IO.

e Uudopmaruka. 11 xnacc. YrimyOnennsiit yposenb. Yactp 2 -Cemaxun NI,
Xennep E.K., Illenna T.1O.

METOANUYECKHUE MATEPUAJIBI VIS YYUTEJIA
HNudopmaruka. ba3oserit yposenb. 10-11 knaccsl. Metonnueckoe nocodue

JTaHHBIE

HUD®POBBIE OGPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://resh.edu.ru

http://www.en.edu.ru

http://www.school.edu.ru

http://fipi.ru/

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