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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma no nndopmatuke (yriayOiaEHHBIM YPOBEHb) Ha YPOBHE CPEIHETO
oOmiero oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TpeOOBaHUN K pe3yibTaram
OCBOGHHUS OCHOBHOWM  0Opa3oBaTeNbHOM  MPOrPaMMbl  CPEAHETO  OOLIETO
oOpazoBanusi, npenctaBieHHbix B @I'OC COO, a Taxxke ¢enepanbHOil paboueit
POrpamMMbl BOCIIUTAHUS.

[Iporpamma o undopmaTrke 1a&T NpeACTaBICHHUE O EIsIX, 001Iel CTpaTeruu
oOy4eHMsI, BOCTUTAHUS U PA3BUTHUS 00YUAIOIIUXCS CPEACTBAMU YU€OHOT 0 NpemeTa
«Uudopmarukay Ha yrayOnEéHHOM YpOBHE, YCTaHABIMBAaET O0Os3aTEIbHOE
IPEIMETHOE COJIEpIKaHUE, IPETyCMAaTPUBAET €ro CTPYKTYPUPOBAHUE TI0 pa3eiaM
U TeMaM Kypca, OMNpeJelisieT pachpeiesieHne ero mno kiaccam (rojgaM HU3ydeHus),
TaéT TMPUMEPHOE pachpenefieHne y4eOHBIX 4YacoB 0 TEMaTUYECKUM pasjeliaM
Kypca M PEKOMEHIyeMylo (MPUMEpHYI0) IOCIEeI0BATEIIbHOCTh WX HW3YYCHHUS C
yI6TOM MEXKIPEAMETHBIX W BHYTPUIIPEAMETHBIX CBS3€H, JIOTUKA YYEOHOTO
MpoIIeCcCca, BO3PACTHBIX OCOOCHHOCTEH 00yYarOImMXCsl.

[Iporpamma o nHbOpMAaTHKE ONPEIETIAET KOJTMUECTBEHHBIE U KAYECTBEHHBIC
XapaKTEePUCTUKU Y4EOHOr0o MaTepuaia Jyisl KaKI0ro Tojia U3y4eHHs], B TOM YHCIIe
JUIS COAEPKATEeIbHOTO HAMOJHEHHsI Pa3HOTO BHAa KOHTPOJS (MPOMEXYTOUHOU
aTTecTaluu oOyuaromuxcs, BCEPOCCUUCKUX MTPOBEPOYHBIX pabor,
roCyapCTBEeHHON UTOTOBOM arTectaiuu). [Iporpamma nmo nHbopmaTuke sIBISIETCS
OCHOBOM JIJIi COCTaBJICHHWS AaBTOPCKUX Yy4Ue€OHBIX NPOrpaMM U YYCOHHKOB,
MOYPOYHOTO TJIAHUPOBAHUS KypCa YUUTEIIEM.

HNudopmaTtuka B cpegHem oO1ieM o0pa3oBaHUU OTPAKAET:

CYITHOCTh HMH(POPMATHKM KaK HAYYHOW JUCHUIUIMHBI, HM3y4YaroIIcH
3aKOHOMEPHOCTH MPOTEKAHUsI M BO3MOXKHOCTH aBTOMAaTHU3aIMU WH(POPMAIMOHHBIX
MPOIIECCOB B PA3IMYHBIX CUCTEMAX;

OCHOBHBIE  00JIaCTH  NPUMEHEHHs  WHMOOPMATHKH, TPEKIE  BCETO
WHGOPMAIIMOHHBIE TEXHOJIOTHH, YIIPABIIEHUE U COIMAIBHYIO Chepy;

MEXIUCITUIUTMHAPHBIN ~ Xapaktep HWHQOpMAaTHKH ©  HWHPOPMAITMOHHOM
NEeSTeTLHOCTH.

Kypc uHbopMaTuku a5is ypOBHSI CpeIHEro 00IIero oO0pa3oBaHUs SBISACTCS
3aBEpIIAIONIMM JTallOM HEMPEpPHIBHOW TMOATOTOBKH OOydJarommxcsi B o0jacTu
UHOOPMATUKA B WH(POPMAIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH, OIMHUPASTCS
Ha CoJiepKaHue Kypca MH(OOPMATHKXA YPOBHS OCHOBHOTO OOIIEro oOpa3oBaHUs U
OMBIT  TMOCTOSHHOTO  MPUMEHEHHS  WH()OPMAIMOHHO-KOMMYHHKAITMOHHBIX
TEXHOJOTHM, Aa€T TEOPETHUYECKOE OCMBICICHHE, MHTEPIPEeTalni0 U 0000IIeHNe
ATOTO OIBITA.



PesynpTaThl  yriayOJaeHHOTO ypOBHS HM3Yy4eHHS y4eOHOTO Tpeamera
«Madopmatukay OpHEHTHPOBAHBI HA TOJYYCHHE KOMICTECHTHOCTEH IS
nocJeyromieit mpodeccuoHaaIbHON neaTenbHOCTH. OHM BKITIOYAIOT B CEOS:

OBJIaJICHUE KJIIOYEBBIMH TOHSTHSIMU W 3aKOHOMEPHOCTSMH, PACIIO3HABAHHE
COOTBETCTBYIOIIUX WM  TPU3HAKOB UM  B3aUMOCBSI3€d,  CHOCOOHOCTh
JIEMOHCTPUPOBATH PA3JIMUHbIC TOAXO/IbI K U3YUYECHHIO SBJICHUM;

YyMEHHE peniaTh THUIOBBIE MPAKTUYECKHME W TEOPETUYECKUE 3ajayu,
XapaKTEepHbIE ISl UCTIOJIb30BaHUSI METOI0B M MHCTPYMEHTAPUs IAHHOTO Y4eOHOTO
npeaMeTa;

HaJIM4ME TPEJCTABICHUN O JaHHOM Yy4eOHOM IMpeAMETe KakK IIEJOCTHOM
TEOpUU (COBOKYIMHOCTH TEOPHil), OCHOBHBIX CBA3AX CO CMEXKHBIMU 00JACTIMU
3HAHUU.

B pamkax yriny06i€HHOro ypoBHSI U3yueHUs MH(MOpMATHKU 00ecreuynBaeTCs
1eJICHANPABJICHHAs] TIOJIFOTOBKA OOYyYaronIuXxcsl K MPOJIOKEHUIO 00pa3oBaHUs B
OpraHu3aluiax  MOpodecCuoHaIbHOTO  O0pa3oBaHUsS MO  CHEHUAIBHOCTSIM,
HEMOCPEJCTBEHHO CBS3AHHBIM C IU(PPOBBIMU TEXHOJOTHSIMU, TaKUM Kak
nporpaMMHasi MHXKEeHepus, MH(OpMallMOHHAs 0€30MacHOCTh, UHGOPMAIMOHHBIE
CUCTEMBl M TEXHOJOTUU, MOOWIIbHBIE CHUCTEMbl W CETH, OOJIbIINE JaHHBIE U
MalIHHOE OOYy4YeHUE, TMPOMBINIJICHHBIM WHTEPHET BEIICH, WCKYCCTBEHHBIN
WHTEJIJIEKT, TEXHOJOTUM OECHpOBOJHON CBSI3M, POOOTOTEXHHMKA, KBAHTOBBIC
TEXHOJIOTUU, CHUCTEMbI paCIpeeIEHHOTO peecTpa, TEXHOJIOTUU BHUPTYyaIbHOW U
JIOITIOJTHEHHOM peabHOCTEM.

OcHoBHasi 1enb U3ydeHUsi yuyeOHoro mpeamera «WUudopmatuka» Ha
yrayOnéHHOM  ypOBHE CpelHero o0miero oOpa3oBaHus — OOECIeUEeHHE
JaTbHEUIIET0 Pa3BUTHS WH(POPMAIIMOHHBIX KOMIETEHIMM 00ydYaromerocs, ero
TOTOBHOCTH K JKU3HU B YCJIOBUSIX pa3BUBarONIErocss HHGOPMAIMOHHOTO OOIIECTBA
M BO3pacCTallleil KOHKYPEHUMHU Ha pbIHKE Tpyaa. B CBA3M C 3TUM HU3y4yeHUE
uHpopmatuku B 10—11 xmaccax goMKHO 00€CTICUUTD:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUS, OCHOBAHHOTO Ha IMOHUMaHUU POJHU
uHpopmatrku, HUHPOPMAIMOHHBIX W KOMMYHHUKAIIMOHHBIX TEXHOJOTUM B
COBPEMEHHOM OOIIIECTBE;

c(hOpPMHPOBAHHOCTH OCHOB JIOTUYECKOTO U AITOPUTMHUYECKOTO MBIIIICHUS;

c(OPMHPOBAHHOCTh YMEHHMM pa3an4ath (akThl W OIEHKH, CpPaBHUBATH
OIICHOYHBIC BBIBOJbI, BUJIETh HX CBSI3b C KPUTEPUSMH OIEHUBAHUA U CBS3b
KPUTEPUEB C ONPEACIEHHON CUCTEMOU LIEHHOCTE!, ITPOBEPATH HA TOCTOBEPHOCTH U
000061maTh HHPpOPMAITHIO;

cOPMHPOBAHHOCTh  MPEJCTABICHUH O BIUSHUU  WHGOPMAIMOHHBIX
TEXHOJIOTM Ha HW3Hb 4YeJIOBEKa B OOIIECTBE, IMOHUMAHWE COIMAIBHOTO,
HKOHOMHYECKOTO, MOJUTHYECKOTO, KYJIbTYPHOTO, HOPHUAMYECKOrO, MPUPOIHOTO,



PrOHOMHUYECKOTO,  MEIWLUMHCKOTO M (DU3HOJOTHYECKOrO0  KOHTEKCTOB
UH(GOPMAIIMOHHBIX TEXHOJIOTHI;

NPUHATHE MPABOBBIX U 3TUYECKUX ACTEKTOB MH(OPMALIMOHHBIX TEXHOJIOTUH,
OCO3HAaHHUE OTBETCTBEHHOCTH JIFOJIEH, BOBICUEHHBIX B CO3IAHUE U MCIIOJIb30BAHUE
MH(OPMAIMOHHBIX CUCTEM, pAaCIpOCTpaHEeHHE HH(OpMAIUY;

CO3JaHUE YCIIOBUW JJIsi pa3BUTUSL HABBIKOB y4€OHOHM, NMPOEKTHOW, HAyYHO-
UCCJIEI0OBATENBLCKOW M TBOPYECKOM JESITEIbHOCTH, MOTHBALMM OOYYArOIIUXCS K
CaMOpPa3BUTHIO.

B conepxxanuu ydeOHoro mpeametra «MHopmaTuka» BBIACIAIOTCS YEThIPE
TEMAaTUYECKHUX pa3Jiena.

Pasznen «LludpoBasi rpamMoOTHOCTH» TOCBAIIEH BOIPOCAM YCTPOMCTBA
KOMIIBIOTEPOB W JIPYTUX 3JEMEHTOB IU(GPOBOrO OKPYKEHHs, BKIHOYas
KOMIIBIOTEPHBIE CETH, UCIOJIb30BAHUIO CPEJICTB ONEPALMOHHOMN CUCTEMBI, paboTe B
cetu VIHTepHET W WCIOJIB30BAHHUIO HMHTEPHET-CEPBUCOB, HH(OPMALMOHHON
0€30MacHOCTH.

Paznen «Teopermyeckue OCHOBbI HHGpOpPMATHKH» BKIIOYAET B ce0s
NOHATUUHBIA anmapaT WH(QOPMATUKH, BOIPOCHl KOJUPOBAHUS HWH(MOpMALUH,
U3MepeHUs MHPOPMAIMOHHOTO O0BEMA JaHHBIX, OCHOBBI alIreOpbl JIOTMKU U
KOMITBIOTEPHOI'O MOJEIINPOBAHUS.

Paznen «AJaropurMbl M NPOrpaMMHpPOBAaHHeE) HAIPaBJIEH Ha pa3BUTHUE
AITOPUTMHYECKOTO MBILIUICHHS, pa3padOTKy ajJrOPUTMOB U OLICHKY MX CJIOKHOCTH,
dbopMHpOBaHHE HABHIKOB peaIM3allMU MPOrPaMM Ha S3bIKaX MPOrpPaMMHUPOBAHMS
BBICOKOT'O YPOBHH.

Paznen  «MH(popMauMoOHHBbIE  TEXHOJOIMHM»  IOCBALIEH  BOIPOCAM
NpUMEHEHUsT MH(POPMALMOHHBIX TEXHOJOTUH, pPEeain30BaHHBIX B MPUKIATHBIX
POrpaMMHBIX MPOAYKTaX U MHTEPHET-CEPBUCAX, B TOM UHCIIE B 33Ja4ax aHalIu3a
JTAHHBIX, WCTOJB30BaHUIO 0a3 MaHHBIX W DJEKTPOHHBIX TAaOMUI[ NJis pPEeIIeHUs
MPUKIIAIHBIX 3a]1a4.

B npuBenénHoM nanee coaepxkanHuu ydyeOHoro npeameta «MHbopmarrka
KYPCUBOM BBbIJI€JICHBI JONOJTHUTENIbHBIE TEMbI, KOTOPBIE HE BXOST B 00513aTEIBHYIO
nporpaMmy OOy4Y€HHs, HO MOTYT OBITb MPEAJIOKEHBI JIJISI U3YUYEHUS! OTAEIbHBIM
MOTHUBHUPOBAHHBIM U CIIOCOOHBIM 00YJarOITUMCH.

VYrinyOnéHHbIE ypoBEHb U3y4e€HHUS HH(POPMATUKH PpPEKOMEHAYyeTcs IUis
TEXHOJIOTUYECKOr0  MpOQuUiIsi, OPUEHTUPOBAHHOTO HA  HWHXEHEPHYIO U
nHpopMaIIMOHHYI0 c(epbl JeATeNbHOCTH. YTIyOJEHHBIM YPOBEHb H3YYCHUS
nH(OpMaTHKHA 00ECIIEUYNBACT: MOATOTOBKY OOYYalONIUXCsl, OPUCHTHPOBAHHBIX Ha
CHELMATBHOCTH B 00JIaCTH HMH(POPMAIMOHHBIX TEXHOJOTHMM M HHXXEHEPHBIE
CHELUATbHOCTH, YYacCTUE B IPOEKTHOM M MCCIEI0BATEIbCKON JIESITEIBHOCTH,
CBA3aHHOM C COBPEMEHHBIMU HAMNpPAaBICHUSIMU OTpacid HMHGOPMAIIMOHHO-



KOMMYHUKAIIMOHHBIX TEXHOJOTHH, MMOATOTOBKY K YYaCTHIO B OJIMMIHNA/IAX U Clla4ye
EnuHoro rocyapcTBEHHOTO dK3aMeHa o HH(pOpMaTHKeE.

[TocnenoBaTeTbHOCTh WM3YYEHHUS TEM B Tpeneiax OJHOTO Troaa OOydeHHs
MOXXET OBITh HM3MCHEHA 10 YCMOTPCHHMIO YYHTENIS TPH ITIOJITOTOBKE padoucit
IIPOrPaMMBI U TIOYPOYHOT'O TIJIAHUPOBAHHSL.

OO11ee ynCiI0 YacoB, pEeKOMEHAOBAHHBIX ISl U3y4eHHsI HHPOpMaTUKu — 272
yaca: B 10 ximacce — 136 yacoB (4 4aca B Henenmo), B 11 kimacce — 136 vacoB (4 gaca
B HEJICITIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Hu¢poBasi rpaMOTHOCTH

TpeboBaHMs TEXHUKHM O0€30IIaCHOCTH U TUTHEHBI IPU pab0TEe ¢ KOMIIBIOTEPAMHU
U IPyTUMU KOMIIOHEHTaMH LIU(PPOBOTO OKPYKEHUSI.

[TpuHLIMIIBI pabOTHI KOMIBIOTEPOB M KOMIBIOTEPHBIX CUCTEM. APXUTEKTYpa
don Heiimana. ABTOMAaTHUYECKOE BBIMOJIHCHHE MPOTPAMMBI  MPOIIECCOPOM.
OnepaTtvBHasi, MOCTOSHHAs M JOJATOBpeMEHHas mnamsATb. OOMEH JaHHBIMH C
NOMOIIBIO KH. KOHTpOJUIephl BHENIHUX yCTPOKCTB. [IpsAMOil 1OCTyII K mamsTy.

OCHOBHBIE ~ TEHJIECHUWH  Pa3BUTUS  KOMIIBIOTEPHBIX  TEXHOJIOI'MH.
[TapannensHble BIuMcaeHus. MHoOronpouneccopusie cuctemMbl. CylepKOMIBIOTEDBI.
PacnipenenéHuble BBIUUCIUTEIBHBIE CUCTEMBI M 00pabOTKa OOJBUIMX JAaHHBIX.
MoOusibHbIE THU(PPOBBIE YCTPOMCTBA U UX pOJIb B KOMMYHUKalUsIX. BcTpoeHHbIe
KOMIBIOTEPbl. MUKPOKOHTpOILIEpbl. PO60TH3MpOBaHHbBIE TPOU3BOCTBA.

[TporpamMMHOe oOecrieueHre KOMIIbIOTEPOB U KOMIIBIOTEPHBIX CUCTEM. Bubl
IPOrpaMMHOr0 o0ecnedeHus: U uX HazHaueHue. OCOOEHHOCTHM TPOrpaMMHOIO
oOecrieueHuss MOOWIBHBIX yCTpocTB. IlapamienbHoe mNporpaMMUpOBaHUE.
CuctemMHoe mnporpamMmHoe oOecrieueHue. OrnepallMOHHBIC CUCTEMBI. Y THIIUTHI.
HpaiiBeppl  ycTtpoucTtB. MHCTasiuuss W JAEUMHCTAULALUSA  HPOTrPAMMHOIO
o0ecrnieueHusl.

@aitnoBbie cucTembl. [IpUHIMIBI pa3MelIeHUss U UMEHOBaHUS (aijIoB B
nosiroBpeMeHHou namatu. [llabnons! 11t onucanus rpyni (haisos.

[TporpamMmmMHoe obecnieuenue. JIMeH3MpoBaHUE MPOTPAMMHOI0 00eCIIeUeHUs
U IUPpoBBIX pecypcoB. [IponpuerapHoe u cBOOOAHOE IPOrpaMMHOE 00eCIIEUEHHE.
KoMMepueckoe 1 HEKOMMEPUYECKOEe UCII0JIb30BaHUE MPOTPAMMHOI0 00€CTIeUeHUs U
nu(ppoBbIX pecypcoB. OTBETCTBEHHOCTb, YCTaHaBIIMBaeMas 3aKOHOAATEIbCTBOM
Poccuiickon ®enepanyu 3a HENPaBOMEPHOE MCIIOJIb30BAHUE IPOTrPAMMHOIO
o0ecrniedyeHus U UPPOBBIX PECYPCOB.

[IpyHIMIIBI TOCTPOEHUS U AINIAPATHBIE KOMIIOHEHTHI KOMIIBIOTEPHBIX CETEM.
CereBblie npotokoiabl. Cete UHTEpHET. Anpecanns B cetu MaTepHet. [IpoTokonsl
creka TCP/IP. Cuctema qOMEHHBIX UMEH.

Pa3nenenne IP-cetm Ha moaceTw ¢ moMomipl0 Macok nonacereid. CereBoe
aagMuHHACTpupoBaHue. [loydeHne NaHHBIX O CETEBBIX HACTPOMKAX KOMIIBIOTEpA.
[IpoBepka Hamuuusi CBA3M € y3J0M ceTu. OmnpenerneHre MapuipyTa JIBUKEHHS
MTaKETOB.

Buner  nmestenbHocTm B cetu  HMutepHer. CepBucel  HMHTepHerTa.
['eonndopmarimonnbsie cucTembl. ['€0J0KalMOHHBIE CEPBUCHI PEeaIbHOTO BPEMEHU



(Hampumep, JIOKalusi MOOWJIBHBIX TEJIEPOHOB, OMpPENEICHUE 3arpyKEeHHOCTH
aBTOMAarvcTpasnei), MHTEpHET-TOProBiisi, OPOHUPOBAHUE OUIETOB U TOCTUHMII.

["'ocynapcTBeHHbIE 3JIEKTPOHHBIE CEpBUCHI M yCiIyrd. CoLHMaTbHBIE CETH —
OpraHu3alys KOJUJIEKTUBHOTO B3aUMOJIEUCTBUS M oOMeHa naHHbIMU. CeTeBoit
ATUKET: MpaBuWiia MOBeleHUs B KubOepmpocrpaHcTBe. [Ipobnema momiMHHOCTH
nosydyeHHoM nHpopmanuu. OTKpBIThIE 00pa30BaTeNIbHbBIE PECYPCHI.

TexHOreHHble W 3KOHOMHUYECKHE YIpoO3bl, CBSI3aHHBIE C HCIOJIb30BAHHEM
UH(OPMAITMOHHO-KOMMYHHUKAIITMOHHBIX TeXxHoJoruid. OO1ue mpoodsieMbl 3alUThl
uHdopmaIuu 1 “HPopMauoHHOM Oe3omacHocTu. CpecTBa 3aUThl HHDOpPMAITUU
B KOMIIBIOTEPAX, KOMIIBIOTEPHBIX CETSIX U aBTOMATU3UPOBAHHBIX MH(DOPMAITMOHHBIX
cucremax. [IpaBoBoe obecrnieueHre nHGOPMAIMOHHON OE30MaCHOCTH.

[IpenoTBpanieHue  HECAHKIMOHUPOBAHHOTO  JOCTyna K  JIMYHOU
KOH(DUIeHIIaNBbHON HHPOpPMAIIUK, XpaHSIIEHCsS Ha MEPCOHATILHOM KOMIIBIOTEpE,
MOOUJIBHBIX yCTpoiicTBax. BpenoHocHOe mporpaMmMHOe 0O€cCreueHrue U CIoCcOoObl
OOppOBl C HUM. AHTHBUPYCHBIE Mporpammbl. OpraHuzanusi JUYHOTO apXxHvBa
uH(popmanuu. PezepBHoe konupoBanue. [laposbHas 3anmra apxusa.

[[lnppoBanue maHHBIX. CHMMETPUYHBIE M HECUMMETPUYHBIE IUDPHIL.
[udper npoctoit 3amensl. [Mludp Lezaps. [udp Buxenepa. Anroputm
mdposanus RSA.

Teopernyeckue 0CHOBBI HH(pOPMATHKHI

Nudopmanusi, nanueie U 3HaHus. MHbopMalmoHHbIE MPOLECCHl B MIPUPOJIE,
TE€XHHUKE U OOIIECTBE.

HempepbiBHBIE W JTUCKpPETHBIE BEJIWYMHBI W CUTHAIBI. HeobxoammocTh
JTUCKpeTh3auu uHopmaluu, MpeaHa3HAYEeHHOW ISl XpaHEHWs, Nepenayud u
00paboTKH B IU(POBBIX CUCTEMAX.

JIBonuHoe KogupoBaHue. PaBHOMEpHbIE M  HEpPaBHOMEPHbBIE  KOJBI.
JlexonupoBaHue COOOIIEHMI, 3alMCaHHBIX C MOMOIIBI0 HEPAaBHOMEPHBIX KOOB.
VYcinoBue @Pano. I[locTpoeHHe OIHO3HAYHO AEKOJMPYEMBIX KOJOB C IOMOIIBIO
nepeBa. EnvHUIIBI U3MEpeHHs KonuecTBa HHPopMauuu. AndaBUTHBIA MOIX0J K
OLICHKE KOJIMYeCTBa MHPOPMALIUU.

Cucrembl cumucinenus. Pa3BépHyTas 3amuch UENbIX WM APOOHBIX YHCEN B
MO3UIIMOHHOW cucTeme cuucieHusi. CBoiCcTBa MO3UIIMOHHOW 3aluCH  YuUCa:
KOJIMYECTBO UG B 3aMUCH, MIPU3HAK JCIUMOCTH YMCJIa HA OCHOBAaHUE CHCTEMBI
CUMCIICHUA. AJITOPUTM MEepeBOa 1EJI0Tr0 yucia u3 P-u4HON cucTeMbl CUUCIICHUS B
JECATUYHYI0. AJNTOPUTM MepeBoja KOHEUHOW P-udHOM npoOu B NECSITHUHYIO.
ANTOpUTM ITEpeBOAA LIEJIOI0 YNCIA U3 IECITUYHON CUCTEMBI CYMCIICHHS B P-MUHYIO.
[lepeBon kKOHEUHOM AecsATHUHON ApoOu B P-munyro. /[BonuHas, BOCbMEpUYHAs U
[IECTHAIATEPUYHAS CUCTEMBI CUHCIICHHUS, CBA3b MEXAY HUMH. Apudmernyeckue



ONepalry B NO3MIMOHHBIX CUCTEMAax CYHUCICHHS. TpowdHas ypaBHOBELICHHAs
CUCTEMA CUHCIICHHS. J[BOMYHO-IECATUYHAS CUCTEMA CUUCIICHHUS.

KomupoBanme TtekcroB. KomupoBka ASCIl. OmgnobaiiTHBIE KOIWPOBKH.
Cranpapr UNICODE. Koaupoka UTF-8. Omnpenenenue HHPOPMAIMOHHOTO
00BbEMAa TEKCTOBBIX COOOIIIEHUH.

KomgupoBanne  m3oOpaxkenuit. OueHka  HHQOpMAIMOHHOTO  00BEMa
rpaU4IeCcKuX TaHHBIX MMPHU 3aJIaHHBIX pa3penieHuH U TITyOnHe KOTUPOBaHUS IBETA.
[IBetoBbie Monenu. BekTtopHoe komupoBanHue. @opmarbl rpaduyeckux (aitios.
Tpéxmepnas rpaduka. GpakranpHas rpaduka.

Koaupoanue 3Byka. OuieHka HHPOPMAMOHHOTO 00bEMa 3BYKOBBIX JTaHHBIX
P 33JJaHHBIX YaCTOTE NUCKPETU3AIMA U PA3PSATHOCTH KOJUPOBAHUA.

AnreOpa noruku. IloHsiTue BbICKa3biBaHMs. BpIcka3biBaTenbHbIe (OPMBI
(npenukatsl). KBaHTOPBI CyI11€CTBOBaHUS M BCEOOITHOCTH.

Jlornyeckue omneparuu. TaOauIbl UCTUHHOCTH. Jlormueckue BBIpAKEHUS.
Jlornueckne Tto)kaecTBa. JloKa3aTenbCTBO JIOTMYECKUX TOXKIAECTB C ITOMOUIBIO
Ta0JIML ICTUHHOCTU. JIorndeckue onepaluuy U Onepaluyi HaJl MHOKECTBAMU.

3aKkoHBI aireOpbl JOTMKHA. OKBHBAJICHTHBIE MPEOOPA30BAHMS JIOTHYECKUX
BbIpakeHUi. Jlornueckue ypaBHEHHSI U CUCTEMbI YPABHEHHUIA.

Jlornyeckue GyHKIUUA. 3aBUCUMOCTb KOJMYECTBA BO3MOMKHBIX JIOTUYECKHUX
GyHKIUN OT KOJIMYEeCTBA apryMeHTOB. [10JIHbIE CUCTEMBI JIOTHYECKUX (PYHKIIUM.

Kanonnueckne  QopMbl  jormueckux  BbipakeHuil.  CoBepIlIECHHBIE
JTU3BIOHKTUBHBICE M KOHBIOHKTUBHBIE HOpPMajbHbie (OPMBI, aITOPUTMBI HX
MOCTPOEHUS TIO TaOJIUIE UICTHHHOCTH.

Jlormyeckue »sieMeHTHI B cocTaBe KommbloTepa. Tpurrep. Cymmarop.
MHuoropaspsaneiii cymmarop. lloctpoenne cxem Ha JOTMYECKMX AJEMEHTAX IO
3aJaHHOMY JIOTUYECKOMY BBIP@KECHHIO. 3aIlACh JIOTUYECKOTO BBIPAXKEHUSA IO
JIOTUYECKOM CXEME.

[IpencraBiieHrie LENbIX YKMCEN B MHaMATH KoMibioTepa. OrpaHUuYe€HHOCTH
JVana3oHa 4YUCEel NpH OrPaHWYEHWH KOJIMYeCTBa pa3psanoB. llepenonHenue
pa3psiAHON ceTku. be33HakoBbIe M 3HAKOBBIE JaHHbIC. 3HAKOBBIM OUT. JIBOMYHBIIM
JIOTIOJTHUTEIILHBIN KOJT OTPULIATEIBHBIX YUCET.

[lobutoBbie norumdeckue omnepamuu. Jlornmdeckuii, apupMEeTUUECKHH W
nukinyeckuii  capuru.  [lludpoBanue ¢ moMomprO MOOUTOBOW — Omeparuu
«uckimoyaroniee NJIN».

[IpencraBiieHrEe BELIECTBEHHBIX YHMCEN B IMAMSITH KOMIBIOTEPA. 3HAuaIlas
4acTh M MOPSAJOK 4ucia. Jluama3oH 3HAUCHUN BEIIECTBEHHBIX duces. [IpoGiemsr
XPAHECHUSI BEIIECTBEHHBIX YHCEJ, CBA3aHHBIE C OrPAaHUYCHUEM KOJIMYECTBA
pa3psaoB. BpInosiHEHME omnepannii ¢ BEMIECTBEHHBIMM YHCIIAMHU, HAKOIUJIEHUE
OLIMOOK MIPH BHIYUCICHUSIX.



AJITOPUTMBI H IPOrPpaAaMMHPOBaHUE

Omnpenenenre BO3MOXHBIX PE3yJNbTaTOB pabOThl MPOCTEHIINX aIrOpUTMOB
YIOPABJICHHUS HCIOIHUTEISIMU WU BBIYMCIUATEIBHBIX alroputmoB. OrnpexaeneHue
HCXOJIHBIX JTAHHBIX, IPU KOTOPBIX AJITOPUTM MOXKET J1aTh TPEOYEeMbI pe3ybTarT.

Otamnbl penieHUs 3aJad Ha KoMIbroTepe. MHCTpyMeHTanpHBIE CpencTBa:
TPAHCIATOP, OTIATUUK, TpodumupoBIMK. KoMmumisamus u HHTepHperanus
nporpamMm. BupTyanbHble MalllUHBI.

WUurerpupoBanHas cpena pa3paboTku. Meroabsl OTIAIKU IPOrpamM.
Hcnonp3oBaHue TpaccMpoBOYHBIX Tabmuil. Otnanounbiii BeiBoA. Ilomarosoe
BBITIOJIHEHUE NTporpaMmbl. Toukn octanoBa. [IpocMoTp 3HaUEHUI IEPEMEHHBIX.

S3pik  mporpammupoBanus (Python, Java, C++, C#). Tunbsl naHHBIX:
LIEJIOYKCIICHHBIE, BEIECTBEHHBIE, CHMBOJIbHBIE, JIOoTHUeCcKne. BetBnenus. CioxHbIe
ycnoBus. Llukiel ¢ ycnoBueM. llukibl mo mepemeHHoM. B3aumoszameHseMoCTb
pa3iMyHBIX BHUJIOB I1UKIOB. IMHBapumant mukna. CocTaBleHHE LHMKIA C
MCIIOJIb30BaHUEM 3apaHee ONPENEIIEHHOTO MHBAPHUAHTA [IUKJIA.

JloxymenTHpoBanue nporpamm. Mcrnons3oBanue kommeHTapues. lloaroroska
ONMCAHUA NPOrPAMMBI MU HHCTPYKIIHUH JUJIS ITOJIb30BATEINS.

AAroput™Mbl 00pabOTKH HATYpaJIbHBIX YHCEN, 3allMCAaHHBIX B MO3UIIMOHHBIX
CUCTEMax CYMCIICHUS: pa30uMeHue 3alucu 4Hcia Ha OTAENbHbIE IUQPBHI,
HAaxXOXXJEHUE CYMMbl W TpOU3BeleHUs UU(Dp, HAXOKIACHUE MaKCUMAIbHON
(MuUHUMAaTBHOW) UG PHI.

Haxoxnaenue Bcex IPOCTBIX 4YMCell B 3aJaHHOM auanasoHe. [Ipencrasnenue
Yrciia B BUIe HA0Opa MPOCThIX COMHOKUTENEH. AJITOPUTM OBICTPOrO BO3BE/ICHUS B
CTEIICHb.

OOpaboTka JaHHBIX, XpaHAIuXxcs B (paitnax. TekcToBble U TBOMYHBIE (ailibl.
daitnoele nepeMeHHbIe ((pailioBbie ykazaTenn). Ytenue u3 Qaitna. 3anuch B daidi.

Pazbuenue 3amaun Ha nmoazagaun. [logmporpammel (poreaypsl U GyHKITUN).
Pexypcus. PexypcuBnbie 00bekThl ((hpaktansi). PexypcuBHBIC Mpolenypbl u
¢bynkuuu. Mcnonb3oBaHue cTeka Jjisl OpraHu3aliid PEKYpPCUBHBIX BHI30BOB.

Hcnonb3oBaHue CTaHIapTHOW OMOTMOTEKH A3bIKA MPOrpaMMHUPOBAHUS.
[ToaxatoueHne  OUONMOTEK  MOJANPOTrpaMM  CTOPOHHUX  MPOU3BOAMUTEIICH.
MoaynbHBIA IPUHIUII HOCTPOECHUS MPOTPAMM.

Uucnennsie MeTobl. TouHOE ¥ TPpUOTMHKEHHOE petieHus 3a1aun. YucaeHHbIe
METO/Ibl pEUICHUs] YpaBHEHUU: MEeToJ mNepedopa, METOJl MOJOBUHHOTO JIEJICHUS.
[TpubnmxEHHOE BBIUMCICHHUE JJIMH KPUBBIX. BbluucieHue miomianed Quryp c
MOMOILBIO YHUCJIEHHBIX METOAOB (METOJ MNPSAMOYTOJIBHUKOB, METOJ Tpaneuui).
[Tonck wmakcumyma (MHUHMMYMa) QYHKIMA OJHOM MEPEeMEHHONM METOAO0M
IIOJIOBUHHOTO JEJIEHUS.



OOpaboTka CHUMBOJIBHBIX JaHHBIX. BcTpoeHHble  (QYHKIMU  sI3bIKa
IPOrpaMMHUPOBAHUA ISl 0OpaOOTKM CUMBOJIBHBIX CTPOK. ANTOPUTMBI 00pabOTKU
CUMBOJIBHBIX CTPOK: MOJACYET KOJIMYECTBA IOSIBJIEHUH CHMBOJIAa B CTPOKE,
pazOueHue CTPOKHU Ha CJI0Ba MO MPOOETLHBIM CUMBOJIaM, TOUCK MOJICTPOKH BHYTpU
JIAHHOW CTPOKH, 3aME€HA HalJICHHOW MOICTPOKH Ha APYTYIO CTPOKY. ['eHepanus Bcex
CIIOB B HEKOTOPOM andaBuTe, YIOBIECTBOPSIOMIMX 3aJaHHBIM OTPAHHUYCHUSIM.
[Tpeobpa3oBanue yncaa B CHMBOJIBHYIO CTPOKY U OOpaTHO.

MaccuBbl M MOCHEAOBATENIbHOCTH 4Kcesl. BpruuciieHne 0000MIEHHBIX
XapaKTEPUCTUK 3JIEMEHTOB MAaCCHBA WJIM YUCIOBOM MOCIEI0BATEILHOCTH (CYMMBI,
MPOU3BEICHUS, CpeHEro apu(hMEeTUYECKOro, MUHUMAIBLHOTO M MaKCHMaJlbHOTO
AJIIEMEHTOB, KOJMYECTBA 3JIEMEHTOB, YAOBJIETBOPSIOIIMX 33JJaHHOMY YCIOBHIO).
JIMHENHBIN NONCK 3aJJaHHOTO 3HAUEHHUS B MACCHUBE.

CoptupoBka OZHOMEpHOro Maccupa. IIpocTeie METOABI COPTUPOBKU (METOA
ny3bIpbKa, METOJ BbIOOpa, COpTHpOBKA BCcTaBKaMu). COPTHPOBKA CIHUSHUEM.
beictpast coptupoBka wmaccuBa (anroputMm QuickSort). JIBowvHBI TOUCK B
OTCOPTUPOBAHHOM MACCHUBE.

JIBymepHble MaccuBbl (MaTpulbl). AJTOPUTMBI OOpaOOTKH JBYMEPHBIX
MacCHBOB: 3aII0JHEHUE JBYMEPHOIO YHCIOBOTO MACCHBA 110 33/IaHHBIM IIPaBUJIaM,
IOUCK 3JIEMEHTA B JByMEPHOM MAaCCUBE, BBIUMCIIEHHE MakcUMyMma (MUHUMYMa) U
CYMMBI 3JIEMEHTOB JBYMEPHOI'O MACCHBA, NEPECTAHOBKA CTPOK M CTOJOIIOB
JBYMEPHOI'O MacCHBa.

HNudopmanuoHHbIe TEXHOJIOTHH

TexcroBbiii mporieccop. PemaktupoBanue u (opmatupoBanue. IIpoBepka
opdorpapun u rpammatukud. CpeacTBa MOMCKA M aBTO3aMEHBI B TEKCTOBOM
nponeccope.  Mcnons3oBanme  ctuneil.  CTpyKTypUpPOBaHHBIE — TEKCTOBBIE
nokyMeHTbl. CHocku, orjaBienue. KosuiektuBHas paboTra ¢ JOKyMEHTaMH.
HMHCTpyMEHTBI pEeLieH3UpOBaHUsl B TEKCTOBBIX Mpoueccopax. O6nayHble CEpBUCH.
JenoBas nepernucka. Pedepart. [IpaBuna mutupoBanusi HCTOYHUKOB U 0OPMITCHUS
oubmmorpaduueckux ccouiok. OdopmiieHUe CIUcKa JUTepaTypbl. 3HAKOMCTBO C
KOMITBFOTEPHOM BEPCTKOM TEKCTAa. TEXHMYECKHME CpEACTBa BBOJA TEKCTA.
Crennanu3upoBaHHbIE CPEJICTBA PEAAKTUPOBAHMS MATEMATUYECKUX TEKCTOB.

AHanu3 naHHbIX. OCHOBHBIE 3a/layd aHAJIM3a JAHHBIX: MPOTHO3HPOBAHUE,
KJIaccupuKauus, KiacTepusalus, aHaiu3 oTkioHeHuil. IlocnegoBarenbHOCTH
pelieHus 3aa4 aHajiu3a JaHHBIX: cOOp MEPBUYHBIX JIAHHBIX, OUMCTKA U OIIEHKA
KauecTBa JaHHBIX, BHIOOp W/WJIM MOCTPOEHUE MOJIENH, MpeoOpa3oBaHue JaHHBIX,
BHU3YyaJM3alMs JAaHHBIX, HHTEpIIpETalus pe3ynbTaToB. IIporpammHeie cpencTtBa u
UHTEPHET-CEPBUCHI ISl 00paOOTKH U MPECTaBICHUs JaHHBIX. boblIne NTaHHBIE.
MamunHoe 00yuenue. aTenekTyanpHbIi aHAIU3 TaHHBIX.



AHanmM3 MaHHBIX C MOMOIIBIO AJICKTPOHHBIX TAaOIUIl. BBIYMCICHHE CYyMMBI,
CpeIHETo apu(PpMETHUECKOTr0, HAanOOJBIIETO (HAUMEHBIIIET0) 3HAUCHHS IUaa30Ha.
Breruncnenne koad@uimeHta KOppesiuu IBYyX psAaoB HaHHBIX. [locTpoenwue
CTOJIOYATHIX, JMHEHYaThIX W KPYroBbix guarpamm. Iloctpoenue rpadukos
dbynkuumii. [Togbop MuHUM TpeHaa, pelIeHne 3a1a4 MPOTrHO3UPOBAHUSI.

YuclieHHOE pEIIeHWE YpaBHEHUH C TIOMOILIBIO M[MOA00pa MapameTpa.
OnTuMu3anys Kak NOMCK HAWIYYIIEero peleHus B 3aJaHHbIX yciaoBusx. Llenenas
byHKUUS, OorpaHrueHud. JIoKanbHbIe U I100aTbHBIA MUHUMYMBI 11€J1I€BOM (PYHKITUH.
Pemenue 3aay onTUMHU3aIUU C TTOMOUIBIO AJIEKTPOHHBIX TaOIUII.

11 KVIACC

Teopernyeckue 0CHOBBI HH(pOPMATHKHI

Teopernueckue NOAXOAbl K OLEHKE KOJM4ecTBa HWH(pOpMauu. 3aKoH
annuTuBHOCTH MH(popmanuu. @opmyna Xapriau. MHpopManus v BEpOSATHOCTb.
®opmyna llleHHOHA.

Anroputmbl cxaTusi JnaHHbIX. Anroputm RLE. Anroputm Xaddmana.
Anroputm LZW. AnropuTMBI CKaTUS TaHHBIX C IOTEPSIMU. Y MEHBILICHHUE TITyOUHBI
koaupoBanHus 1BeTa. OCHOBHBIC Ujen anroputMoB cxkatus JPEG, MP3.

CkopocTh Tmepefauyd JaHHBIX. 3aBUCHMOCTb BPEMEHM IE€peAadyd OT
UH(POPMAIIMOHHOTO 00bEMa JaHHBIX M XapaKTEpUCTUK KaHasa CBA3M. [IpuunHbI
BO3HMKHOBEHHUSI OWIMOOK TMpu meperade JaHHbIX. Kozbl, mo3BosstoNINE
oOHapy>KuMBaThb W HUCIPaBJIATh OIIMOKH, BO3HUKAIOUIME NpPH Mepenaye JAaHHbIX.
Paccrosinne Xsmmunra. Koguposanue ¢ moBropenrem 0utoB. Koasl XsMMuHra.

Cucrembl. KoMIOHEHTBI CHUCTEMBI W HUX B3auMozeucTBue. CHUCTEMHBIN
s dext. Yrnpapnenue kak nHGOpPMAIMOHHBIN TIpotiecc. OOpaTHast CBS3b.

Mogenu u monenupoBanue. Llens moaenupoBanusi. COOTBETCTBHE MOJIEIA
MOJICIIUPYEMOMY OOBEKTY WJIM MpOIECCy, LeIu MoaenupoBaHus. dopmanusaius
NPUKIIAJAHBIX 33]1a4.

[IpencraBienue pe3yabTaTOB MOJCIUPOBAHMS B BHAE, YIOOHOM MJis
BOCHIpUATHUS yesloBeKOM. ['paduyeckoe npeacTaBieHue JAHHBIX (CXeMbl, TaOIUIIbL,
rpadukn).

I'padbl. OcHoBHBIE MoHATHS. Buasl rpadgos. Onucanue rpadoB ¢ MOMOIIbIO
MaTpUL] CMEXKHOCTH, BECOBBIX MaTpHUI, CIHCKOB CMEXKHOCTH. Pemenue
AITOPUTMUYECKUX 3aj]ad, CBSA3aHHBIX C aHaiu3oM rpadoB (MOCTpoeHUE
ONTUMAJBHOIO MyTH MEXIy BeplIIMHAMU Tpada, ompeiesieHue KOIMYecTBa
Pa3IMYHBIX TyTeH MEXK]ly BEPIIMHAMH OPUEHTUPOBAHHOTO ALIMKIMYECKOTrOo rpada).

HepeBbsi. bunapnoe nepeBo. JlepeBbsi moucka. CriocoObl 00xona nepesa.
[IpencraBienne apumMeTHUECKUX BBIpAKEHUN B BUIE AepeBa. J[uckpeTHbie Urpbl
JIBYX UTPOKOB C mojHOM nHpopManue. [loctpoenune aepesa nepedbopa BapuaHTOB,



OTNKCAaHUE CTPATETUU UTPhI B TAOIUYHON (popMe. BBIMTPHIIIHbIE U MTPOUTPHIIIHbIE
NO3ULMHU. BBIMTPBIIIHBIE CTPATETUN.

CpencTBa MCKYCCTBEHHOr0 HMHTeIIeKTa. CepBHCHl MAIIMHHOIO IMEpEBOAA U
pacrno3HaBaHMsl yCTHOUM peun. KorHuTuBHbIE cepBUCHL. MneHTHu(UKaLus U MOUCK
U300paKeHUH, pacno3HaBaHUE JULL. CamooOyuatomuecs CUCTEMBI.
VM cKyCCTBEHHBIM MHTEIJIEKT B KOMIIBIOTEPHBIX HMrpax. Mcmosb3oBaHHE METOIOB
HCKYCCTBEHHOT'O MHTEJUIEKTa B O0ydYarommx cucreMax. Mcnonp3oBaHue METO/I0B
UCKYCCTBEHHOI'O MHTEJIEKTa B poboTroTexHuke. HTepHer Bemeil. IlepcrnekTuBbl
Pa3BUTHUS KOMIIBIOTEPHBIX UHTEIIEKTYaIbHBIX CUCTEM. HEMpOHHBIE CeTH.

AJITOPUTMBI H IPOrPAMMHPOBaHUeE

dopmanm3anys MOHATUS anroputMa. Mammua TreroprHra Kak yHUBepCcaabHas
Mozenb Beruucnenun. Tezuc Yépua—TwropuHra.

OreHka CIOXHOCTU BbluMcIeHUH. BpeMs paboThl U 00bEM HCIONB3yeMOMN
naMATH, KX 3aBUCUMOCTb OT pa3Mepa HCXOIHbIX JaHHbIX. OleHka
ACUMIITOTHYECKOM  CIIOKHOCTH  QITOPUTMOB. AJNTOPUTMBI  ITOJIMHOMHAIBHON
cinoxHocTH. [lepebopHble anropuTMel. [IpuMepbl pa3nuyHbIX aJrOPUTMOB PEIICHUS
OJITHOM 3a7a4M, KOTOPBIE UMEIOT PA3JINYHYIO CJI0KHOCTD.

[Touck mpOCTBIX YuCEN B 3aJaHHOM JHAIla30HE C IOMOIIBIO aJrOpuTMa
«pemiero DparocheHar.

MHoropa3psHbI€ 1eible Yucia, 3a/1a4d JUIMHHON apu(METHUKHU.

CnoBapu  (accouUMaTHBHBIE MAacCUBBI, OTOOpaK€HUA). XOII-TAOJIHIIBI.
[Toctpoenue andaBUTHO-YACTOTHOIO CIOBApPS AJIsl 33JJaHHOT'O TEKCTA.

Crexku. AHamu3 NpPaBUIBHOCTH CKOOOYHOIO BBIpaXECHUs. Bpluucienue
apu(PMETUIECKOTO BBIPAKEHHUS, 3aIIMCAHHOTO B MOCT(PUKCHOM (hopMme.

Ouepenu. Mcnonb3zoBanue ouepenu 1isi BDEMEHHOTO XPAHEHHUS! TAHHBIX.

Anroputmbel Ha Tpadax. [locTpoeHne MHHMMaIbHOIO OCTOBHOTO J€peBa
B3BEIIEHHOTO CBSI3HOTO HEOpHEHTHpoBaHHOro rpada. KomuyecTBo pasiavuHbIX
nyTeid MeXay BepIIMHAMU OPUEHTUPOBAHHOTO AllMKIMNYECKOTo rpada. AIroputm
JIeKCTpBI.

[epesps. Peanuzanus nepesa ¢ MOMOIIBIO CCBUIIOYHBIX CTPYKTYp. JIBOMUYHBIE
(Ounapubie) aepeBbs. [locTpoeHue nepeBa Ajid 3aJaHHOTO apU(PMETHUECKOTO
BbIpakeHUs. PekypcuBHbIe anropuTmbl o0xoja nepeBa. Vcnonp3oBaHue creka u
ouepenu s 00xoa iepeBa.

JlnHamMu4eckoe NPOrpaMMHUpPOBAHME KaK METOJ pEIIEHUS 3aaad  C
COXPAaHEHHEM NPOMEKYTOUHBIX PE3YIbTATOB. 3aJauyM, PEUIA€Mble C MOMOILBIO
JUHAMHYECKOTO TMPOTPAaMMHUPOBAHUS: BBIUMCICHUE PEKYPCUBHBIX (YHKIHH,
IOACYET KOJIMYECTBA BAPUAHTOB, 38141 ONTUMHU3ALUN.

[TonsitTue 06 0OBEKTHO-OPUEHTUPOBAHHOM TMPOrpaMMHUpoBaHUH. OOBEKTHI U
kjaccel. CBocTBA MU MeTO/bl 00BEKTOB. OOBEKTHO-OPUEHTHPOBAHHBINA aHAIU3.



PazpaboTka mnporpaMM Ha OCHOBE OOBEKTHO-OPHEHTUPOBAHHOIO IOAXOJA.
Wukarncynsuus, HacleJ0BaHue, TOIUMOP(HU3M.

Cpenbl  ObicTpoit pa3paboTku mporpamm. [IpoexTupoBanue uHTeppdeiica
noJb30Bares. Mcrnonp30BaHNe TOTOBBIX YIIPABIISEMBIX 3JIEMEHTOB JIJIsl TOCTPOCHHUS

uHtepdeiica.
O630p  s3bIKOB  mporpammupoBanusi.  [lonsitue o0  mapaaurmax
IPOTrPaMMHUPOBAHMUS.

NudopManmoHHbIE TEXHOJIOTHH

OTanbel  KOMIIBIOTEPHO-MAaT€MaTUYECKOr0  MOJEIUPOBAHUSA: IOCTAaHOBKA
3ajlayu, pa3paboTka  MOJIeNM, TECTUPOBAHHME  MOJIETH, KOMIIBIOTEPHBIN
AKCIIEPUMEHT, aHAJIN3 PE3yJIbTaTOB MOAEIUPOBAHUS.

JuckpeTusanuss TpU MaTeMaTHYECKOM MOJICTUPOBAHUU HENPEPHIBHBIX
npoiieccoB. MoienupoBaHue qBKeHus. MoaenupoBaHre OMOJIOTMUYECKUX CUCTEM.
MaremaTuyeckre MOJIeIM B HSKOHOMHKE. BBIUYMCIUTENbHBIE 3KCIEPUMEHTHI C
MOJCIISAMH.

O6paboTka pe3yJbTaTOB SKCIEPUMEHTA. MeToJ HauMEHBIIUX KBaJIPaTOB.
OneHka 4YHCIOBBIX NApaMETPOB MOJCIHPYEMBIX OOBEKTOB UM  IPOLIECCOB.
BoccraHoBieHue 3aBUCUMOCTEN MO Pe3yabTaTaM 3KCIIEPUMEHTA.

Beposaraoctabie  momenu.  Mertoasl  Monte-Kapno.  MMurtanmonHoe
MozenrpoBaHue. CUCTEMbI MAaCCOBOTO OOCITYKUBAHHUS.

Tabnuunbie (pensiuMoHHBbIE) Oa3bl NaHHbIX. TaOnuua — mnpeacTaBiIeHUE
cBeJeHuil 00 ogHOTHMIHBIX oOBekTax. Ilone, 3ammch. Kmrou Tabmmmel. PaGora ¢
roToBOi 0a30if nmaHHBIX. 3amojHeHWe O0a3bl JaHHBIX. [lowWck, cOpTUpOBKa u
bunbTpanys TaHHBIX. 3ampochl Ha BBIOOPKY JaHHBIX. 3alpOChl C MapaMeTpamu.
Brrancnsiemsie nmosis B 3ampocax.

MHuoroTtabinuHblie 0a3bl JaHHBIX. THUIBI CBA3EH MexX 1y TabauuamMu. BaemHui
kiro4. LlenmocTHOCTh 6a3bl TaHHBIX. 3apPOChl K MHOTOTAOJIMYHBIM 0a3aM JaHHBIX.

Nuteprer-nipuiioxkenus. [loHaTre 0 cepBEpHON U KIMEHTCKOM YaCTAX CAWTA.
TexHONmorust «KJIMEHT — CEPBEP», €€ NTOCTOMHCTBA U HEAOCTAaTKU. OCHOBBI SA3bIKA
HTML u xackamubix tabmui ctuiei (CSS). Cuenapum Ha s3bike JavaScript.
®dopmbl Ha BEO-CTpaHHUIIE.

Pa3smenenue BeO-caiiToB. Yciryra xoctuHra. 3arpyska ¢aiioB Ha CaiT.

BBon m300pakeHUi ¢ UCIOJIB30BAHUEM PA3IMUYHBIX ITU(GPOBBIX YCTPOUCTB
(uudpoBbIX (poToanmaparoB U MHKPOCKOINOB, BUIEOKAMEp, CKAHEPOB M JPYrUX
ycTpoiicTB). I'paduueckuii penakrop. Pazpemenue. Kagpuposanue. Vcnpaienue
nepcnektuBbl. ['mcrorpamma. Koppekuuss  ypoBHEW, KOpPpEKIHs  LBETA.
OOecuBeunBaHue I1BETHBIX u300paxeHuil. Perymsbs. PabGora ¢ obGmactsamu.
OUIbTPBI.



Mmorocnoiiabie u3zo0paxenus. TekctoBbie cion. Macka cnos. Kanambi
Coxpanenue BbiaeneHHOW oOnactu. [loaroroBka mimocTparuii 1yist BeO-callToB.
AHUMUPOBaHHBIE U300PAKEHUSI.

Bekrtopnast rpaduka. I[lpumutuBbl. M3MeHeHHe mOpsJKa 3JIEMEHTOB.
BelpaBHuBanue, pacnpenenenue. ['pynnuposka. Kpussle. dopmaTel BEKTOPHBIX
pucyHkoB. VMcnosib30BaHrE KOHTYpPOB. BeKTOpU3aLus pacTpOBBIX U300paKEHUN.

[IpuHIMIIBI TOCTPOEHUS U PENAKTUPOBAHMS TPEXMEPHBIX Moieniell. CeTOUHbIe
Mozaenu. Marepuanel. MopaenupoBaHUE HMCTOYHUKOB oOcBelleHus. Kamepsl.
AnnutuBHble TexHoJoruu (3D-npunTepsl). [loHaTHE O BUPTYabHOMN peanbHOCTH U
JOTIOJITHEHHOM PEasbHOCTH.



[NDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOITPAMMBI 11O
MH®OPMATUKE (YTJIYBJIEHHBIM YPOBEHB) HA YPOBHE CPEJHEI'O
OBILEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE  pe3yJbTaThl  OTPAXKAIOT TOTOBHOCTh M CIIOCOOHOCTH
oOy4Jarommxcss PyKOBOACTBOBAThCA CHPOPMUPOBAHHOM BHYTPEHHEW MO3HIIMEH
JUYHOCTH, CHUCTEMOM I[EHHOCTHBIX OpHUEHTAIMM, TO3UTUBHBIX BHYTPEHHUX
yOXKIeHN, COOTBETCTBYIOIIMX TPATUIIMOHHBIM IIEHHOCTSAM POCCHHCKOTO
OOIIECTBA, PACHIUPEHHUE KU3HEHHOTO OIbITA U OIMbITA JESITEILHOCTH B IPOIECCEe
peanu3alnuMyd  CpeACTBaMU  y4eOHOro TMpeAMEeTa OCHOBHBIX  HalpaBJICHUN
BOCIIUTATEIHLHOU JESITEIHLHOCTH.

B pe3ynbrate wuszyueHuss MHOOPMATUKH HA YPOBHE CPEIHEro OOIIEro
oOpazoBaHus y oOyvaromierocs OyayT copMHpOBaHBI CIAEAYIOUINE JTUYHOCTHBIC
pEe3yJbTaThI:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAHUE CBOMX KOHCTUTYIITMOHHBIX IIPaB U 00513aHHOCTEH, YBa)KEHHE 3aKOHA
U TMPaBOMOPAJIKA, COOIIOJICHUE OCHOBOIOJIATAIOIIMX HOPM HH(POPMAIMOHHOTO
npaBa U HTHGOPMAIIMOHHON 0€30MacHOCTH;

TOTOBHOCTh IPOTUBOCTOSITh HUACOJIOTMM 3KCTPEMH3MA, HAIlMOHAIU3MA,
KCeHO(pOOUHU, MUCKPUMHUHAIMK TI0 COIMAIBbHBIM, PEJIIUTHO3HBIM, PAaCOBBIM,
HaIIMOHAJIbHBIM MPU3HAKaM B BUPTYaJIbHOM MPOCTPAHCTBE;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

LIEHHOCTHOE OTHOIIEHUE K UCTOPUYECKOMY HACIEIUI0, TOCTUKEHUsIM Poccun
B HayKe, UCKYCCTBE, TEXHOJIOTUSIX, TOHUMaHUE 3HaYeHUsI MHOOPMATUKU KaK HAYKU
B JKU3HU COBPEMEHHOTO OOIIIEeCTBA;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHM S, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0 U TMPUHUMATh OCO3HAHHBIE PEIICHMUS,
OPUEHTHUPYACh HA MOPAJIbHO-HPABCTBEHHbIC HOPMBI U LIEHHOCTH, B TOM YHUCJE B
cetu MuTepHeT;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHHWE K MHpPY, BKJIIOUYasl JCTETUKY HAy4HOTO H
TEXHUYECKOT0 TBOPYECTBA;

CIIOCOOHOCTh BOCTIPMHUMATH pa3JIMYHbIE BHUABI MCKYCCTBA, B TOM YHUCIE
OCHOBAHHOI'O Ha MCMOJIb30BaHUH UH(OPMAIIMOHHBIX TEXHOJIOTHIA;

5) pu3uYecKOro BOCIUTAHMS:

chOpMHPOBAHHOCTh  370pOBOTO W  Oe3omacHOro  obOpaza  JKW3HH,
OTBETCTBEHHOTO OTHOIIICHUS K CBOEMY 37I0POBBIO, B TOM YHUCJIE 32 CUET COOTIOICHUS



TpeOoBaHUII  0e30mMacHON  AKCIUTyaTalldd  CPEeICTB  HMH()OPMAIMOHHBIX U
KOMMYHHUKAITMOHHBIX TEXHOJIOTHIl;

6) Tpy10BOI0 BOCIIMTAHMSL:

TOTOBHOCTh K AKTUBHOH JEATEIHHOCTH TEXHOJOTWYCCKOW W COIMAIBHOU
HAIPaBIEHHOCTH, CIIOCOOHOCTh WHHUITMUPOBATH, IUIAHUPOBATH M CAMOCTOSITEIILHO
BEITIOJTHATH TaKyIO IESITCIIbHOCTB;

uHTEepec K cdepaM TPOPECCHOHATLHON ACATENBHOCTH, CBS3aHHBIM C
UHPOPMATUKOH, MPOrpaMMHUPOBaHHEM U HWH(MOPMAIMOHHBIMH TEXHOJOTHSIMH,
OCHOBaHHBIMU Ha JIOCTIDKEHUSX HAayKd WH(POPMATUKA W HAYIHO-TEXHHUYECKOTO
mporpecca, yMEHHE COBEpIIaTh OCO3HAHHBINH BBIOOp Oymymied mpodeccuu u
peanu30BBIBaTH COOCTBEHHBIC KU3HECHHBIC TUTAHEI;

TOTOBHOCTh W CIIOCOOHOCTH K OOpa3oBaHUIO W CaMOOOpa30BaHUIO Ha
MPOTSHKEHUU BCEH JKU3HMU;

7) 3KOJI0TU4eCKOIr0 BOCIIMTAHMS:

OCO3HAaHHE TJI00aTBPHOTO XapaKTepa SKOJIOTHUECKHX MpoOJIeM W TyTeH HX
permeHus, B TOM YHCIE C yY4€TOM BO3MOXKHOCTEH WH(OpMaImoOHHO-
KOMMYHHUKAITMOHHBIX TEXHOJIOTHI;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAyKH, IOCTHXKCHHSAM HAyYHO-TEXHHUYECKOTO IIporpecca M
OOIIECTBEHHOM MPAKTHUKH, 32 CUET MIOHUMAHUS POIH WH(OOPMAITMOHHBIX PECYPCOB,
WH(OPMAITMOHHBIX TPOIECCOB U WHGOPMAIIMOHHBIX TEXHOJOTHM B YCIOBHUAX
1idpoBoit TpaHchopMaIiu MHOTHX cep JKHU3HU COBPEMEHHOTO O0IIEeCTBa;

OCO3HAHHWE IIEHHOCTU HAYYHOM JIeATEeIbHOCTH, TOTOBHOCTH OCYIIECTBISAThH
MIPOCKTHYIO M HCCIICIOBATEIBCKYIO ACATEIHPHOCTh HHINBHUIYAIBHO U B TPYIITIE.

B mporiecce moCTKEHHS THIYHOCTHBIX PE3YIhTATOB OCBOSHUS ITPOTPAMMBI TT0
uH(pOopMaTHKE y OOYYaIOIIMXCS COBEPIICHCTBYETCS dMOIMOHATBHBIM MHTEIUICKT,
Mpeanoararmii copMUPOBAHHOCTD:

caMOpETyJIMPOBaHUS, BKIIOUYAOIIETO CAMOKOHTPOJIb, YMCHHE IPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHE, CIOCOOHOCTH aIanTUPOBATBCI K
OMOITMOHAJIEHBIM U3MEHECHHSIM U TIPOSIBIIATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIMH, BKIIIOYAIOIICH CTpeMJIEHNE K JIOCTHKCHUIO LEeTU U
ycrexy, ONTUMHU3M, WHHUIIMATHBHOCTh, YMEHHE JIEUCTBOBAaTh, MCXOAS U3 CBOMX
BO3MOKHOCTEH;

OMIIATUH, BKITIOYAIONIEH CIIOCOOHOCTh MMOHUMATh YMOIIMOHATLHOE COCTOSIHHEC
JIPYTUX, YYUTBIBaTh €r0 TPU OCYIIECTBICHHH KOMMYHHUKAIIMHM, CIIOCOOHOCTH K
COUYBCTBHIO M COTIEPEIKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITFOUAIOIIUX CITIOCOOHOCTh BHICTPANBATh OTHOIIICHHUS
C IpYTUMHU JIFOJIbMU, 3a00TUTHCS, IPOSIBIISITh MHTEPEC U pa3peniaTh KOHPIUKTHI.



METANIPEAMETHBIE PE3YJIBTATBI

B pesynabrate wu3ydenus HHGOPMATUKHA HA YPOBHE CpPEIHEro OOIIEro
oOpa3zoBanust y oOy4awmierocss OyayT copMupoBaHbl MeTanmpeaMETHbIC
pE3yNbTaThl, OTPAKCHHBIE B YHHUBEPCAIBHBIX yUEOHBIX NEUCTBHUSIX, & UMECHHO —
MO3HABATENIbHBIC YHUBEPCAJIbHBIE Yy4eOHbIE [JEUCTBUS, KOMMYHUKATUBHbIC
yYHUBEpCaIbHbIe Y4YeOHbIE ACUCTBUS, PETYJSTUBHBIE YHUBEpCAIbHBbIC Y4YEOHBIC
JENUCTBUS, COBMECTHAS JIEATEIbHOCTD.

ITo3naBaTe/IbHBbIC YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBUSA

1) 6a30Bble JJOruvYecKmne JaeicTBUSI:

CaMOCTOSITENILHO  (OpPMYyJIUPOBaTh M aKTyalM3UpOBaTh  IMpoOiemy,
paccMaTpHUBaTh €€ BCECTOPOHHE;

yCTaHaBJIMBATh CYUIECTBEHHBI MPU3HAK WM OCHOBAaHUA JI1 CPAaBHEHUS,
KJ1accupuKauu U 0000IIECHHUS;

ONpENENATh LENIN JACSITEIBHOCTH, 3aJaBaTh IapaMeTpbl M KPUTEPUU HX
JOCTHKEHHS],

BBISIBJIATh 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMATPUBAEMBIX SBJICHUSX;

pa3pabarpiBaTh IUIAH PEHICHUS MPOOJEMbl ¢ y4€TOM aHajiu3a HWMEIOLIUXCS
MaTepHaJIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B JIESITEIIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEACTBUM JAESITEIBHOCTH;

KOOPJIMHUPOBATh U BBIIIOJIHATH pa0OTy B YCIOBUSAX PEaJIbHOT0, BAPTYAIbHOTO
Y KOMOMHUPOBAHHOTO B3aUMOJCHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIIIJICHUE NPU PELICHUH KU3HEHHBIX MTPOOJIEM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th HABBIKAMH y4E€OHO-HCCIE0BATENBCKON U MPOEKTHOM JESITEIbHOCTH,
HaBBIKAMM  pa3peuieHusi MpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEILHOMY MOUCKY METOA0B PEUICHUS TIPAKTUUYECKUX 3aa4, IPUMEHEHUIO
pa3IUYHBIX METOJIOB IO3HAHUS;

OCYLIECTBJIATh PA3JIUYHBIE BHIbBI JEATEIBHOCTH MO IOJIYYEHUIO HOBOIO
3HAHMS, €r0 HHTEpPHpeTaluH, MPeoOpa30BaHUIO U MPUMEHEHUIO B Pa3IUYHBIX
y4€OHBIX CHUTyalMsX, B TOM 4YHUCJIE NPU CO3JAaHUU YYEOHBIX W COLMAIBHBIX
IIPOEKTOB;

(GbopMUpPOBaTh HAYYHBIM TUI MBILIUICHHUS, BIaI€Th HAYYHOU TEPMHHOJIOTHEN,
KJIFOUEBBIMU MTOHATUSAMHU U METO/IAMH;

CTaBUTh M (OpMyIUpOBaTh COOCTBEHHBbIE 3aJaul B 00pa3oBaTEIbHOU
NEATEIbHOCTH U KU3HEHHBIX CUTYaLHsX;



BBISIBJISITH NPUYMHHO-CIICACTBEHHBIE CBSI3M W aAKTyaJM3UpOBaTh 3a/aauy,
BBIJIBUTaTh TUIOTE3Y €€ PEIICHUs, HAXOAUTh apTYMEHTHI U1 JOKa3aTEIbCTBA CBOUX
YTBEPXKACHU, 3a]JaBaTh MapaMeTPbl U KPUTEPUH PEIICHUS;

aHAJIM3UpPOBaTh MOJYYEHHbIE B XOJE pEUICHUS 3a7aud pPe3yJIbTaThl,
KPUTHYECKH OIICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

OCYILECTBIIATh LEJICHAIIPABICHHBIM MOUCK IEpPEHOCa CPENCTB U CIIOCOOOB
NEHCTBUS B IPOPECCUOHANBHYIO CPELLY;

YMETh IEPEHOCUTh 3HAHUS B IO3HABATEJIBHYI0 U IPAKTHUUYECKYH 0O0JacTu
KU3HEIEATEIbHOCTH;

YMETh UHTErPUPOBATH 3HAHUS U3 PA3HBIX YUCOHBIX MPEIMETOB;

BBIIBUTaTh HOBBIE MJIEU, MpeJiaraTb OPUTMHAIBHBIE MOAXOAbl U pEIICHHUs,
CTaBUTb NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTEPHATUBHbBIC PELICHMUS.

3) pabora ¢ uHpopmMaumei:

BJIa/IETh HaBBIKAMH MOTy4eHUsI HHPOPMAIH U3 UCTOYHUKOB Pa3HBIX THIIOB,
CaMOCTOATENIbHO  OCYIIECTBISATh  IOWUCK,  aHallu3, CUCTEMaTU3aluil |
MHTEPIIPETALNIO HH()OPMALINY PA3IUYHBIX BUAOB U (OPM IPEICTABICHNUS;

CO3/1aBaTh TEKCThl B pa3iMuHbIX (opMarax ¢ YYETOM Ha3HAYCHUS
uHpopMauu U 1EJEeBOM  ayJUTOpUH, BbIOMpas ONTUMAIBHYIO  (QopMy
MIPE/ICTABIICHUS U BU3yaJlU3alliy;

OLIEHUBATh JIOCTOBEPHOCTb, JIESTUTUMHOCTh HMH(OpMalmu, €€ COOTBETCTBUE
IIPABOBBIM M MOPAJIbHO-3TUYECKUM HOpMaM;

UCIIONIb30BaTh  CpeAcTBa  MH(POPMAIMOHHBIX M KOMMYHHMKAIIMOHHBIX
TEXHOJOTHHA B PEIICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a/1a4 ¢ cOOJI0IeHHEeM TPeOOBaHUM SPrOHOMUKH, TEXHUKH O€30MMaCHOCTH, TUTUEHBI,
pecypcocOepexeHusi, MPaBOBbIX W STHYECKHMX HOPM, HOPM HH(OpPMALMOHHON
0e3011aCHOCTH;

BJIaJIeTh ~ HAaBBIKAMH  PAclO3HABaHWA W 3aIUTHl  HWH(pOpManmH,
MH(OPMAITMOHHOW 6€30MaCHOCTH JINYHOCTH.

KoMMyHuKaTHBHBIE YHHBepPcaIbHbIe YueOHbIe el CTBUSA

1) oO61ienme:

OCYIIECTBIIATH KOMMYHHUKAIIMH BO BeeX chepax KU3HH;

pacCiio3HaBaTb H6B6p6aJ'H>HI)Ie cpeacTBa O6Hl€HI/I$I, INOHUMATh 3HAUYCHUC
COLIMAJIBHBIX 3HAKOB, PACMO3HAaBaTh NPEANOCHUIKM KOH(MIUKTHBIX CUTYyalluidl |
CMSATYATh KOH(JIUKTHI;

BJIaACTH Ppas3sIn9IHbIMHA CHOCO6aMI/I O6HICHI/I$I nu BBaHMOHefICTBHH,
APryMCHTUPOBAHHO BECTHU AHUAJIOT, YMCTh CMATYATDH KOH(i)J'H/IKTHBIe CUTyaluu,



Pa3BEPHYTO W JIOTUYHO M3JIAraTh CBOKO TOYKY 3PEHUSI C HUCIOJIb30BAHUEM
A3BIKOBBIX CPEACTB.

2) coBMeCTHasA 1eSiTeJIbHOCTD:

MIOHUMAaTh M MCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M WHIUBUIYaIbHOMN
paboTHI;

BBIOMpaTh TEMAaTUKYy M METOAbl COBMECTHBIX JEHUCTBUH € YYETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXJOT0O YJICHA KOJUIEKTUBA,

NPUHUMATh 1€MW  COBMECTHOM  JEATEIBHOCTH, OpPraHU30BBIBATH U
KOOPJIUHUPOBATh JIEHCTBUSL MO HUX JOCTHKCHHUIO: COCTABJIATH IUIAH JCHCTBUM,
pacmpenensaTh poJii ¢ y4€TOM MHEHMH YYaCTHHKOB, OOCYXIATh PE3yJIbTaThl
COBMECTHOM padoThI;

OIICHUBATh KAYECTBO CBOETO BKJIaa M KaXJA0T0 YYACTHUKA KOMAaH bl B OOILIUI
pe3yJbTar 1Mo pa3paboTaHHBIM KPUTEPHIM;

npemiaraTb HOBBIE IPOEKThI, OICHUBATh HJEU C TMO3UIMA HOBHU3HBI,
OPUTHHAJIBHOCTH, TPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBIISITh TMO3UTUBHOE CTPATETMYECKOE TOBEICHUE B PA3JIMYHBIX
CUTYaIUsX, IPOSIBISATh TBOPUYECTBO U BOOOpaKeHUE, ObITh HHUIIUATUBHBIM.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

1) camoopranuszanmus:

CaMOCTOATEJIBHO OCYILIECTBIISATh MO3HABATEIBHYIO JIE€ATEIBHOCTD, BBISBIIATH
npo0JieMbl, CTaBUTh U (HOPMYJIMPOBAThH COOCTBEHHBIC 3a/laul B 00pa30BaTEIbHON
NEeSATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

CaMOCTOSITENIbHO COCTABJIATh IIJIaH PELICHUS TPOOJIEMBI C YUETOM UMEIOLIUXCS
PECYpPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANIOYTCHUI;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacumMpsITh paMKH Y4€OHOTO MpeIMeTa Ha OCHOBE JTMYHBIX MPEOUYTCHHI;

JienaTh OCO3HAHHBIN BEIOODP, apryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTD 32
peleHue;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CHoCcOOCTBOBaTh (OPMHUPOBAHUIO W TMPOSBICHUIO IIUPOKOW HPYyAUIUMU B
pa3HbIX O00JACTSIX 3HAHWM, MOCTOSHHO TNOBBIIATH CBOM OOpa30BaTEIbHBIN U
KYJIbTYPHBIM YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHBBI B JIE€STEIIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LENSAM;

BJAaJE€Th  HABbIKAMU  IIO3HABATEIbHOM  pediieKcMM  KaKk  OCO3HAaHHUsA
COBEPIIAEMBIX JEUCTBUM M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H



OCHOBaHUi, UCMOJIb30BaTh NPUEMBI peduieKCuM IJsl OIEHKH CUTyalluu, BBIOOpA
BEPHOI'O PEILICHHS;

OLICHUBATH PUCKU U CBOEBPEMEHHO IIPUHUMATh PEIICHUS 110 UX CHUKEHUIO;

IPUHUMATh MOTHBBI W apryMEHTBHl APYI'MX IIPM AHAIN3E pe3yJIbTaTOB
NEATEIbHOCTH.

3) npuHATHA ce0st M APYrux:

NPUHUMATH ceOsl, MTOHUMAsi CBOM HEIOCTaTKH M JOCTOMHCTBA,

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPUM AHAIN3E pPeE3yJbTaTOB
NEATEIbHOCTH;

IpU3HaBaTh CBOE MIPABO U IPABO APYTUX HA OMIUOKY;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULIUU JPYTOro YEJIOBEKA.

IMPEAMETHBIE PE3YJ/IBTATDBI

B npouecce usyueHus kypca MHGOPMATHKU YriyOJ€HHOro ypoBHS 6 10
Kaacce 00y4aromuMucs OyyT JOCTUTHYTHI CIEIYIOIINUE IPEIMETHBIE PE3YIbTATHI:

BJIAJICHUE MPEACTABICHUSIMH O POJIM WHGOPMAIMM U CBSI3aHHBIX C HEH
MPOIIECCOB B MPUPOJAC, TEXHUKE W OOIIECTBE, MOHATUIMH «HHGOPMAIU,
«TH(POPMAIMOHHBIN MPOTIECCH, KCHCTEMAY, KKOMIIOHEHTHI CHCTEMBI», CHCTEMHBII
abdexTy, «mHbOPMAIIMOHHAS CUCTEMAaY, KCHCTEMa YIIPaBICHUSY;

BIaJICHUE METOJaMH Toucka uHbopmaruu B ceTu HWHTepHET, ymeHue
KPUTUYECKU OIIEHUBATh MH(OpMAIUIO, TOIYYSHHYIO U3 ceTu HTepHeT;

YMEHUE XapaKTepHW30BaTh OOJBIIHME JaHHBIC, TMPUBOAUTH IPUMEPHI
WCTOYHUKOB WX TIOJYYCHUS W  HAMPABICHUS HWCIIOJB30BAHUSA, yMCHHUE
KJacCUu(UIIMPOBAaTh OCHOBHBIE 3a/laud aHalM3a JaHHBIX (MPOTHO3MPOBAHUE,
Kiaccuduxanus, KJIacTepH3alus, aHanu3 OTKJIOHEHUH), MOHUMATh
MOCIIEIOBATEIHHOCTD PEIICHUS 3a/1a4 aHAIM3a JaHHBIX: COOp MEePBUYHBIX JTaHHBIX,
OYHCTKAa W OIICHKa KauecTBa JaHHBIX, BBIOOP W/MIM TIOCTPOEHUE MOJECIH,
npeoOpa3oBaHne JaHHBIX, BU3YAIH3AIHsl TaHHBIX, HHTEPIPETaIus Pe3yIbTaToB;

MOHUMAHUE OCHOBHBIX MPHUHIIMIIOB YCTPOWCTBA W (PYHKIIMOHUPOBAHUS
COBPEMEHHBIX CTAIIHOHAPHBIX U MOOUIIBHBIX KOMITHIOTEPOB, TEHICHIIUN Pa3BUTUS
KOMITBFOTEPHBIX TEXHOJIOTHH;

BJIAJICHUEC HaBbIKAMHU PabOTHI C OMNMEPAIMOHHBIMA CHCTEMaMH, OCHOBHBIMH
BUJIaMU TTPOTPAMMHOTO 00eCTIeUeHUS ISl pEIIeHUs] y4eOHBIX 33/1a4 M0 BHIOPAHHON
CeIaIN3allnu;

HaJIMYKE MPEJCTABICHUN O KOMITBIOTEPHBIX CETSIX M UX POJIM B COBPEMEHHOM
MHUpE, 0 0a30BBIX MPUHITAIIAX OPTaHU3aUN U (PYHKIIMOHUPOBAHUS KOMITHIOTEPHBIX
ceTedd, 00 OOMMX NPUHIUIIAX Pa3pabOTKW U (PYHKIMOHUPOBAHUS HHTEPHET-
IIPUIIOKEHUM;



MOHUMAaHUE yrpo3 NHPOPMAITMOHHON 0€301TaCHOCTH, UCITOJIb30BAaHUE METO/IOB
U CPEIICTB MPOTUBOJCUCTBUS 3TUM YIrpo3aM, COOJIOJICHHE Mep Oe30MacHOCTH,
MPEIOTBPAIAIONINX HE3aKOHHOE PACIPOCTPAHCHHWE TMEPCOHAIBHBIX JTaHHBIX,
coOmoieHne TpeOOBaHUN TEXHHWKH OC30MaCHOCTH M THTUEHBI MpU paboTe C
KOMIIBIOTEPAMH W JIPYTUMH KOMITOHEHTaMH ITU(POBOTO OKPYKEHHUS, TTIOHUMaHHE
MIPABOBBIX OCHOB HUCIIOIH30BaHUS KOMITBIOTEPHBIX TIPOTpaMMm, 0a3 JaHHBIX U paOOTHI
B cetu MHTEpHET;

MOHMMAaHHWE OCHOBHBIX TMPHUHIMIIOB JWCKPETU3AIMHA PA3IAYHBIX BHJOB
uHpOpMAIlMK, YMEHHE ONpeNeNiaTh WHPOPMAIMOHHBIA O00BEM TEKCTOBBIX,
rpadYecKuX W 3BYKOBBIX JAHHBIX MPHU 3aJaHHBIX TapaMeTpax JUCKPETHU3allNH,
YMEHUE ONPEACISITh CPEAHIOI0 CKOPOCTH Mepeavyr JaHHBIX, OIICHHBATh N3MCHCHUE
BpEMCHH TMepenayr TpH W3MCEHEHHUH HWHOOPMAIMOHHOTO OO0BEMa MaHHBIX U
XapaKTEpUCTUK KaHaja CBSI3H;

YMEHHUE HCIONb30BaTh MPU PEHICHUH 3aJlad CBOMCTBA MO3UIIMOHHON 3alTUCH
YHUCeJl, AITOPUTMA ITOCTPOCHHUSI 3aIMCH YKCTIa B TIO3UITMOHHON CHUCTEME CUHUCIICHUS
C 3aJJaHHBIM OCHOBAaHHMEM W IOCTPOCHHUS YHCIIA IO CTPOKE, COJEpKaIllel 3aluch
ATOTO YKCJIA B TO3UIIMOHHOMN CHCTEME CUHCIICHUS C 3aJaHHBIM OCHOBAaHUEM, YMEHHUE
BBITIOJIHATH apU(PMETHUUECKHUE ONEepaIlii B TO3UIIMOHHBIX CUCTEMAX CUHUCIICHUS;

YMEHHUE BBINIOJHATH MPeoOpa3oBaHUs JIOTUUECKUX BBIPAKECHUM, HCIIONB3YS
3aKOHBI aIreOphl JIOTHKH, YMEHUE CTPOUTH JIOTHYECKOE BBIPAKEHHUE B
TU3BIOHKTUBHONW W KOHBIOHKTHBHOW HOPMAJIBHBIX (hOpMax IO 3aJaHHON TaOimIe
UCTUHHOCTH, HWCCJENI0BAaTh OOJACTh MCTHHHOCTU BBICKA3BbIBAHUS, COACPIKAIIETO
NepeMEHHbBIE, PEIIaTh HECIOXKHBIC JJOTHYECKHE YPABHEHHS M CUCTEMbI ypaBHEHUA;

MOHMMaHuEe 0a30BBIX AJITOPUTMOB OOpPaOOTKM YHCJIOBOW M TEKCTOBOM
uHpopMaIuu (3alruch Yrcesl B MO3UIIMOHHONW CHCTEME CUWCIICHUS, HAaXOXKICHUE
BCEX MPOCTHIX YUCEN B 3aJJaHHOM JIHaIa3oHe, 00paboTka MHOTOPA3PSAHBIX IEITBIX
YHCEeJI, AaHAJIU3 CUMBOJIBHBIX CTPOK U JAPYTHX), AJITOPUTMOB TIOMCKA U COPTUPOBKH,
YMEHHUE OMNpPEACNATh CI0KHOCTh HM3Y4aeMbIX B Kypce O0a30BbIX allFTOPUTMOB
(cyMMHpoOBaHHWE JJIEMEHTOB MacCHBa, COpPTHPOBKAa MacCHBa, IEepeOOpPHBIC
QIITOPUTMBI, IBOMYHBIA TOWCK) W TMPHBOJUTH MPUMEPHI HECKOJBKUX aJTOPUTMOB
Pa3HOM CJIOKHOCTH JIJISl PEIICHUS OHOM 3a1a4H;

BJIAJICHUE YHUBEPCAJIHHBIM S3BIKOM MPOTPAMMHUPOBAHUS BBICOKOTO YPOBHS
(Python, Java, C++, C#), mnpeacraBieHusMu O O0a30BBIX THIAX JAHHBIX H
CTPYKTypaxX JaHHBIX, YMEHHE MWCIOJb30BaTh OCHOBHBIC  YIPABIISIOIINC
KOHCTPYKIIMH, YMEHHE OCYIIECTBIATh aHAINW3 NPEIJI0KCHHONW IMPOTpaMMBI:
OTIPEJICIISITh PE3YNBTAThl PA0OTHI MPOTPAMMBI MPHU 3aJaHHBIX UCXOJHBIX JAaHHBIX,
OTIPEIENSITh, MPU KAKUX HCXOJHBIX JAHHBIX BO3MOXKHO TOJIYYCHHE YKa3aHHBIX
pE3yNbTATOB, BBISBIATH JAHHBIE, KOTOPhIE MOTYT MPHUBECTH K OMHUOKE B padoTe
porpaMMel, GOPMYITHPOBATH MPEATOKEHHUS MO YIIYIIIEHUIO TPOrPaMMHOTO KOJIa;



YyMEHHE CO3[aBaThb CTPYKTYPUPOBAHHbIE TEKCTOBbIE JOKYMEHTHI U
JIEMOHCTPAIIMOHHBIE MaTEPUAJIbl C UCTIOJIb30BAHUEM BO3MOXKHOCTEH COBPEMEHHBIX
MIPOTPAMMHBIX CPEJICTB M 00JIAYHBIX CEPBUCOB;

YMEHUE UCTOIb30BaTh AJIEKTPOHHbBIE TAOIUIIBI JIsl aHATIM34a, IPEJICTABIICHUS U
00pabOTKM JaHHBIX (BKJIIOYAsi BHIYMCICHHE CYMMBbI, CPEHETO0 apu(PMETHUECKOTO,
HAauOOJIBIIIET0O W HAWMCHBIIETO 3HAYCHHM, pEIICHUEe YpPaBHEHWU, BBIOOD
ONTUMAJIBLHOTO  pelieHus, noAdOp JHUHUM  TPEHJa, pelIeHue  3a1ay
MPOTHO3UPOBAHUS).

B mnpouecce uzyuenus kypca UHGOpMATUKU YTiyOn€HHOTO ypoBHS 6 11
Kacce o0y4aronuMucs OyyT JOCTUTHYTHI CIEAYIOIINE TPEAMETHBIE PE3YJIbTATHI:

YMEHHUE CTPOUTh HEPABHOMEPHBIC KObI, JOIMYCKAIOIIUE OJHO3HAYHOE
JIEKOJIUPOBAHUE COOOIIEHUM (MpePUKCHBIE KOJbI), HCIOJIB30BaTh MPOCTEUIINE
KOJIbI, KOTOPBIE MO3BOJISIIOT OOHAPYKUBATh U UCTIPABIISATH OMIMOKU TIPH Tepenade
JTAHHBIX, CTPOUTH KOJ, 00ECIEeUMBAIONINI HAMMEHBIIYIO BO3MOXKHYIO CPEIHIOIO
JUTMHY COOOIIEHUSI MPU HU3BECTHOM YACTOTE€ CHUMBOJIOB, MOSICHATH MPUHIIUIBI
pabOTHI MPOCTHIX AITOPUTMOB CHKATHUSI JAHHBIX;

YMEHHE pellaTh aJrOpUTMHUUYECKUE 3a/a4d, CBSI3aHHBIC C aHAIW30M rpados
(3371241 TOCTPOEHUSI ONTUMAJIBHOTO ITyTH MEXK]Ty BepIinHaMu Tpada, onpeaeacHus
KOJIMYECTBA PA3JIUYHBIX IyTE€d MEXKIYy BEpPUIMHAMH OPUEHTHUPOBAHHOTO
alMKJIMYECKOTO rpada), yMeHUE UCII0JIb30BATh JEPEBbS MIPU aHAIU3E U TIOCTPOCHUU
KOJIOB U JIJISI IPEACTaBICHUS apu(METHUECKUX BBIPAXKEHUM, MPU PEIICHUM 3a]1a4
MOMCKAa U COPTHPOBKHU, YMEHHUE CTPOUTH JIEPEBO UIPHI MO 33JaHHOMY aJITOpPUTMY,
pa3pabaTbiBaTh 1 0OOCHOBBIBATH BHIMTPHIIIIHYIO CTPATETHIO UTPHI;

yMEHUE pa3pabaThiBaTh W pEaTu30BbIBATH B BHJE MporpamMm 0a3oBbIe
QJITOPUTMBI, YMEHUE MCMOJIb30BaTh B MpOrpaMMax JaHHbIC Pa3IUYHBIX TUIIOB C
Y4ETOM OTPAHWYEHHUN HAa HANA30H UX BO3MOXHBIX 3HAUYCHUW, NMPUMEHSTH IPHU
pEIIeHUH 33]1a4y CTPYKTYPHI JaHHBIX (CIIUCKH, CIIOBAPH, CTEKU, OYEPEIU, IEPEBbSA),
WCIIOJIb30BaTh 0a30BbIE OMEpAMM CO CTPYKTypaMH JTAaHHBIX, TPUMEHSTh
CTaHJapTHBIE U COOCTBEHHBIE MOAMPOTPAMMBI JIJI1 00paOOTKH YUCIOBBIX JaHHBIX U
CUMBOJIBHBIX CTPOK, HCIIOJIb30BaTh TIpU pa3paboTKe MporpamMm OHOIUOTEKH
noAmnporpaMM, 3HaTh (YHKIIMOHAJIBHBIE BO3MOXKHOCTH HHCTPYMEHTAIBHBIX
CPEIICTB Cpefbl pa3padOTKH, YMEHHE HCTIOIb30BaTh CPEJICTBA OTJIAJIKH MPOTPAMM B
cpeze NporpaMMUpPOBaHUs], YMEHUE JOKYMEHTUPOBATH MPOrPaMMBI;

YMEHHE CO3/aBaTh BEO-CTPAHUIIBI;

BJIaJICHUE OCHOBHBIMU CBEJICHUSMH O 0a3ax JaHHBIX, UX CTPYKTYpE, CpEICTBAX
Co37aHusl U pabOThl C HUMH, YMEHHE HCIIOJIH30BaTh TAOJWYHBIC (PENSIIIHOHHBIC)
0a3bl JaHHBIX (COCTABIATH 3aMPOCHl B 0a3axX JAHHBIX, BBITIOJHITH COPTUPOBKY U
MOUCK 3amuced B 0a3e JAaHHBIX, HAIOJHATH pa3paboTaHHyl0 0a3y NaHHBIX) U
CIIPABOYHBIE CUCTEMBI;



YMEHHE UCIOJIb30BaTh KOMIIBIOTEPHO-MaTeMaTUUECKUE MOJIENN JJI aHaAInU3a
O00BEKTOB U MPOIIECCOB: (OPMYIUPOBATH I1€]Ib MOJCITUPOBAHHSI, BBITIOIHITH aHAIH3
pe3yabTaTOB, MOJYYEHHBIX B XOJI€¢ MOJCIUPOBAHHS, OICHHUBATh COOTBETCTBHE
MOJICNIA MOJIEIUPYEMOMY OOBEKTY WM TPOLECCY, MPEACTABISATh DPE3YJIbTaThl
MO/ICJIMPOBAHUS B HATJISIATHOM BHJIE;

YMEHHE OpraHU30BBIBATH JMYHOE HH(OPMALMOHHOE MPOCTPAHCTBO C
UCIIONb30BAaHUEM PA3IUYHBIX CPEACTB LHM(PPOBBIX TEXHOJOTHM, TMOHUMAHUE
BO3MOYKHOCTEH IU(PPOBBIX CEPBHCOB T'OCYAAPCTBEHHBIX YCIYTr, LHU(POBBIX
00pa3oBaTeNbHBIX CEPBHCOB;

NOHUMaHHE OCHOBHBIX MPHHIMUIOB Pa0OThI, BO3MOXKHOCTEH U OrpaHHYCHHUS
NPUMEHEHHUsI TEXHOJOTHI MCKYCCTBEHHOTO HMHTEJIEKTa B Pa3NWYHBIX 00JACTAX,
HAJIMYUE TPEJCTABICHUA O Kpyre perraeMblX 3ajad MAaIIuHHOTO OO0y4YeHUs
(pacnio3HaBaHMsl, KJaCCU(PUKAUU U MPOTHO3UPOBAHUS) HAIMUUE MPEACTABICHUM
00  HUCHOJB30BAaHMM  HMH(POPMAIMOHHBIX  TEXHOJOTMH B Pa3IUYHBIX
npodeccuoHaNbHbIX chepax.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne ni/m Konrposbnsie IIpakrnyeckue
MPOrpamMmbl Bcero o0pa3oBaTesIbHbIE
padoThI padoTsbI
pecypchbl
Paznea 1. lilndpoBasi rpaMOTHOCTH
11 KommnbroTep - yHuBepcanbHOE YCTPOHCTBO 6 0 0
' 00pabOTKHU TaHHBIX
1.2 [Tporpammuoe obecnieueHme 0 0
1.3 KommbrorepHsie cetn 0 0
1.4 WNudopmannonnas 6€30macHOCTb 0 2
Utoro no pazneny 24
Pa3nea 2. TeopeTruueckue 0CHOBbI HH(POPMATUKH
[IpencraBnenue nHGpoOpMaLUu B
2.1 per opvan 19 0 2
KOMIIbIOTEpE
2.2 OcHOBBI anreOpsl JOTUKU 14 0
2.3 KomnbrotepHas apudmernka 7 0
Wroro mo pazneny 40
Pa3nea 3. AnropuTmMbl M IPOrpaMMHUpPOBaHHUe
3.1 BBenenne B mporpaMMupoBaHue 16 0 0.5
3.2 BcniomoraTenbHbIE anropuTMBI 0
3.3 YucieHHbIE METOIBI 0
AnTOpuUTMBI 00pabOTKH CUMBOJIBHBIX
3.4 P P 5 0 1

JaHHBIX




3.5 AAropuT™MbI 00pabOTKH MacCHBOB 10 0 3.5

Hroro no pazaeny 44
Paznen 4. UndopmaunoHHbIe TEXHOJTOTHH
4.1 O6paboTKa TEKCTOBBIX JOKYMEHTOB 6 0 2.5
4.2 AHanm3 JaHHBIX 8 0 3
Hroro no pazaeny 14
PesepBHOE Bpems 14
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 0 21.5

DopMoii NPOMEKYTOYHOM aTTecTanuu y o0yqyarommxcs 10 kiacca npopnjbHOro ypoBHs sIBJIsIeTCS NEPEBOAHON IK3aMeH.




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/iesioB U TeEM uugposbie
Ne i/l P Konrpoubusie IlpakTuueckue (witcpp )
NMPOrpamMMblI Bcero o0pa3oBaTeIbHBIE
padoTshI padoThI
pecypcsl
Pa3znea 1. TeopeTudeckue 0CHOBbI MH()OPMATHKH
11 WNndopmanus n napopmarioHHse 10 0 55
IIPOIIECCHI
1.2 MopenupoBaHue 8 0 2
Wroro mo paszneny 18
Paznen 2. AaroputMbl 4 NIPOrpaMMHpPOBAHUE
2.1 DJIEMEHTBI TEOPUH AJITOPUTMOB 6 0 1
2.2 ANTOpUTMBI U CTPYKTYPBI JAHHBIX 28 0 10
53 OcCHOBBI 00BEKTHO-OPHUEHTUPOBAHHOTO 16 0 45
POrpaMMHPOBAHHS
Wroro mo paszneny 50
Pa3nea 3. UnpopManoHHbIE TEXHOJTOTHH
31 KommnsrorepHo-maremaTudeckoe 8 0 2
MOJIEITUPOBAHHE
3.2 ba3n1 manHbBIX 10 0 4
3.3 Be6-caiiTh 14 0 4
3.4 Komnbsrotepnas rpadpuka 0 3.5
3.5 3D-MoenupoBanue 0 3
Hroro no paszneny 48




PesepBHOE Bpemst

20

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

36.5







HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoxka

KoaunuecTBO 4acoB

Bcero
padoThI

KoHTpoJibHbIE

IIpakTH4eckue
padoThI

Jara
U3ydeHus

JIeKTPOHHBbIE HU(PPOBHIE
o0pa3oBaTe/ibHbIE PECYPChI

TpeOGoBaHMs TEXHUKU
0€30MacCHOCTH U TUTUEHBI IIPU
paboTe ¢ KOMIIbIOTEpPAaMU U
JIPYTrUMU KOMIOHEHTAMH
H(PPOBOTO OKPYKECHUS

https://m.edsoo.ru/CDS07FZIH

[puHIUTIBL pabOTHI
KOMITBIOTEPOB U
KOMITBIOTEPHBIX CUCTEM

https://m.edsoo.ru/4AP3NA492H

OO0MeH ITaHHBIMHU C TIOMOIIIBIO

mH. KoHTposuiepsl BHEITHUX

YCTPOICTB

ABTOMaTHYECKOE BHITIOJIHEHHE
MpOrpamMMbl MPOLECCOPOM

OrniepaTuBHas, MOCTOSIHHAS U
JOJITOBPEMEHHASI TAMSATb.
KoHTponieps! BHEMIHUX
ycTpoucts. IIpsMon goctyn k
naMsITH

CoBpeMEHHBIE KOMITBIOTEPHBIE
TEXHOJIOTHH

https://m.edsoo.ru/OYWKB3FCY

https://m.edsoo.ru/Q7PPNKKNJ

https://m.edsoo.ru/OEEPU9XZM

https://m.edsoo.ru/ALDEXFU8SW

[Iporpammuoe obecrneueHue
KOMITBIOTECPOB, KOMITBIOTCPHBIX

https://m.edsoo.ru/FV01UDPU4



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

CUCTEM U MOOWMIIBHBIX
YCTPOICTB

10

CucreMHoO€ NporpaMMHOE
oOecneuenue. OnepanuoHHbIE
CHCTEMBI

Yrunutel. JpaitBepsl
ycTpoiicTs. [TapanensHoe
MporpaMMHUpPOBaHUE
Nucramnanus u

JEUHCTAIUISILUS POrPAMMHOIO
obecreueHus

https://m.edsoo.ru/4A0RW2NT2Q

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

https://m.edsoo.ru/FO6KMV9HO

11

12

13

daiinoBBIC CUCTEMEI.
[IpuHIMIIBI pa3MeIleHUs U
MMEHOBaHUs (ailioB B
JIOJITOBPEMEHHOM MaMSsTH.
[[Ta610HBI U1 OMUCAHUS TPYIII
daiinos

3aKoHOAaTeNLCTBO Poccuiickoit
®eneparnuu B 0051aCTH
MPOrPaMMHOTO OOecTIieueHus 1
JTAaHHBIX

[IpyuHIHNBI TOCTpOEHUS U
arrapaTHble KOMIIOHEHTBI
KOMIIBIOTEPHBIX CETEH.
CereBble IPOTOKOJIBI

https://m.edso0.ru/2GG4H5WES

https://m.edso0.ru/ZSHTK9R2R

https://m.edsoo.ru/UP2LZYRR5

14

Cetp UnTepHeT

https://m.edsoo.ru/BUKD6H662



https://m.edsoo.ru/40RW2NT2Q
https://m.edsoo.ru/6NYUZLBEM
https://m.edsoo.ru/F06KMV9HO
https://m.edsoo.ru/2GG4H5WE5
https://m.edsoo.ru/ZSHTK9R2R
https://m.edsoo.ru/UP2LZYRR5
https://m.edsoo.ru/BUKD6H662

15

Pasnenenune |IP-cetu Ha
[IOJCETH C IOMOIIBIO MAaCOK
ojceTei

https://m.edso0.ru/B85T9GBUN

16

17

18

CereBoe aIMUHUCTPUPOBAHUE

Bunel nestenbHOCTH B ceTH
Nurtepner. CepBuch
Nurepnera. ['ocygapcTBeHHBIE
AJIEKTPOHHBIE CEPBUCHI U
yCIIyru

NudopmanmonHas
0e30MacHOCTh

https://m.edsoo.ru/W9QQKTKUQ

https://m.edsoo.ru/G3N7WU91L

https://m.edsoo.ru/UKK8RFKUA

19

Bpenonochbie mporpamMMHOE
obecrieueHrne u MeTO bl
00pbOBI ¢ HUM

https://m.edsoo0.ru/Z196J96 WA

20

21

22

[IpakTuyeckas pabora 1o Teme
" AHTUBUPYCHBIE TPOrPaMMBbI"
Opranuzanus JMYHOTO apXHUBa
uHpopmanuu. PesepsHoe
konupoBanue. ITaponpHas
3aIIMTa apXHUBa

HIudpoBaHue JaHHBIX

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

https://m.edso00.ru/3762V5553

https://m.edsoo.ru/SHBM1MNPS

23

Anroput™m mudpoBanus RSA.
Creranorpadus

https://m.eds00.ru/NONXTMTGC

24

25

[IpakTuyeckas pabora o Teme
"[upposanue naHHBIX"
Wndopmanus, naHHbie 1
3HaHus. MHpopMamoHHbIe

https://m.edsoo.ru/MWO05DBEAHK

https://m.edsoo.ru/KKHOVPYS8T



https://m.edsoo.ru/B85T9GBUN
https://m.edsoo.ru/W9QQKTKUQ
https://m.edsoo.ru/G3N7WU91L
https://m.edsoo.ru/UKK8RFKUA
https://m.edsoo.ru/Z196J96WA
https://m.edsoo.ru/2MU0RPFZW
https://m.edsoo.ru/3762V5S53
https://m.edsoo.ru/5HBM1MNPS
https://m.edsoo.ru/NONXTMTGC
https://m.edsoo.ru/W05DBEAHK
https://m.edsoo.ru/KKH0VPY8T

MPOILIECCHI B IPUPOJIC, TEXHUKE
U 001IECTBE

26

27

28

29

HenpepbiBHBIC U TUCKPETHBIC
BEJIMYMHBI U CUTHAIIBI.
HeobOxonumoctsb
JTUCKpEeTH3aINK HH()OPMAIIHH,
npeIHa3HAYCHHOM IS
XpaHeHHs, TIepeIaun U
00paboTKH B IU(PPOBBIX
cucreMax

JIBOMYHOE KOAUPOBAHUE.
PaBHOMEpHBIE U
HEpPaBHOMEPHBIE KOJIBI.
JexonupoBaHue COOOIICHHUIA,
3allMCaHHBIX C TOMOILBIO
HEPAaBHOMEPHBIX KOJ0B

Ycenosue @ano. Iloctpoenue
OJIHO3HAYHO AECKOINPYEMBIX
KOJIOB C ITOMOILBIO JepeBa.
I'pad An. A. Mapkosa

Enuuuiiel nsmMmepenus
KOJIMUYECTBA HHPOPMAITHH.
AndaBUTHBIN TOAXO0] K OIICHKE
KOJIMYeCTBa MHPOpMAIUU

https://m.edsoo.ru/IUXPVOKAR

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

https://m.edsoo.ru/R5NZPODAM

https://m.edsoo.ru/XT1VEDUDE

30

31

CucreMbl CYUCIIEHUS

IlepeBon uncen u3 ogHOM
CHCTEMBI CUUCIICHUS B IPYI'YIO

https://m.edsoo.ru/8VE5V1SFV

https://m.edsoo.ru/YZ9H2ALXL



https://m.edsoo.ru/1UXPVOKAR
https://m.edsoo.ru/2RN2VP5UY
https://m.edsoo.ru/R5NZP0DAM
https://m.edsoo.ru/XT1VEDUDE
https://m.edsoo.ru/8VE5V1SFV
https://m.edsoo.ru/YZ9H2ALXL

32

I[BOPI‘IHaSI, BOCBMCpHUYHAA U
meCTHaauaTeCpuIHas CUCTEMbL
CUHUCIICHUA, CBA3b MCXKIY HUMU

https://m.edsoo.ru/FO2E2DBV6

33

I[BOI/I‘IHaSI, BOCBMCpHUYHAA U
meCTHaAuaTCpuvIHasg CUCTCMbL
CUUCJIICHUA, CBA3b MCKY HUMU

https://m.edso00.ru/IGDVAISGD

34

35

36

JIBonuHasi, BOCbMEpUYHAs U
HIECTHAAIATEpPUYHAST CUCTEMBI
CUHCJICHHSI, CBSI3b MEX1y HUMU
ApudmeTndeckre onepaiuu B
MO3UI[MOHHBIX CUCTEMAX
CUMCTICHUS

Tpoanaﬂ YpaBHOBCUICHHAs
CHUCTCMAa CUUCIICHUA

https://m.edsoo.ru/LX92H6UIO

https://m.edsoo.ru/MH6ZNN4XX

https://m.edso0.ru/BJ1Z3E4YS

37

38

I[BOI/I‘-IHO‘I{GC?ITI/I‘-IH&?[ cHuCTeéMa
CUHUCJICHUA

KO,[[I/IpOBaHI/Ie TCKCTOB

https://m.edsoo.ru/W6YFFD1CM

https://m.edsoo.ru/85PJ7KP5T

39

PactpoBoe xonupoBanue
MU300paKeHUI

https://m.eds00.ru/ZJ1X9S61P

40

41

42

[IpakTrueckas paboTa o Teme
" Iuckperuzarus rpaduaeckoit
uHdopmanun"

LBeToBbie Mogenu. BekropHoe
kogupoBaHue. opmatsl
¢aitnos. TpéxmepHas rpaduka.
@®pakranpHas rpaduka

Konuposanue 3Byka. OnieHka
uH(pOpPMaIMOHHOTO 00BEMA

https://m.edsoo.ru/NZE9X44SI

https://m.edso00.ru/9ZTZBZ14J

https://m.eds00.ru/CG4SSYIAG



https://m.edsoo.ru/FO2E2DBV6
https://m.edsoo.ru/IGDVA9SGD
https://m.edsoo.ru/LX92H6UIO
https://m.edsoo.ru/MH6ZNN4XX
https://m.edsoo.ru/BJ1Z3E4YS
https://m.edsoo.ru/W6YFFD1CM
https://m.edsoo.ru/85PJ7KP5T
https://m.edsoo.ru/ZJ1X9S61P
https://m.edsoo.ru/NZE9X44SI
https://m.edsoo.ru/9ZTZBZI4J
https://m.edsoo.ru/CG4SSYIAG

3BYKOBBIX JaHHBIX IIpU
3aJaHHBIX 4aCTOTEC
JUCKPETU3AUN U PA3PATHOCTH
KOJIHUPOBAHUA

43

[IpakTuyeckas pabora o Teme
"JluckpeTusanus 3ByKOBOI
uHpopmanun"

https://m.edsoo.ru/RSQ2WIEUJ

44

45

OcHOBBI aJIredphl JOTUKU

Jlornueckwue onepamumu.
TabmauIsl UICTUHHOCTH

https://m.edsoo.ru/KB7YAOUZR

https://m.edsoo.ru/5YX5UNS75

46

Jlornueckuie BeIpaKeHUsI.
Jlornueckue ToXAECTBA.
Jloka3arenbCcTBO JIOTMUECKUX
TOKIECTB C IOMOIIbIO TaOIUI]
UCTHUHHOCTH

https://m.edsoo.ru/DL66JCD8M

47

[IpakTuueckas pabora o Teme
«Iloctpoenue u ananu3 TabIUIL
UCTMHHOCTH B TaOJIMYHOM
nporeccope

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

48

49

50

Jlornueckue onepanuu u
orepanuy HaJl MHOKECTBaMHU

Jlormueckue oIrepanmuu u
onepanr Hal MHOXKXCCTBaMU

3aKoHbI anreOphl JTOTHKH.
DKBUBaJCHTHBIE
npeoOpa3oBaHus TOTHUECKUX
BBIPAKECHUI

https://m.edsoo.ru/UAZ4JF466

https://m.edsoo.ru/EQ1D7V7DT

https://m.edsoo.ru/F2ADGUMRA



https://m.edsoo.ru/RSQ2WIEUJ
https://m.edsoo.ru/KB7YAOUZR
https://m.edsoo.ru/5YX5UNS75
https://m.edsoo.ru/DL66JCD8M
https://m.edsoo.ru/5519KLUH8
https://m.edsoo.ru/UAZ4JF466
https://m.edsoo.ru/EQ1D7V7DT
https://m.edsoo.ru/F2ADGUMRA

51

Jlornueckue ypaBHeHUs U
CHCTEMBl ypaBHEHUI

https://m.edso0.ru/4ALLNS3VNG

52

Jlornueckue QyHKIIUH.
3aBUCHUMOCTb KOJINYECTBA
BO3MOHBIX JIOTHYECKHX
(GyHKLIUH OT KOTUYECTBa
aprymeHToB. [lonHble cucTeMsl
JOTMYEeCKUX (QYyHKIUN

https://m.edso0.ru/491YOOXBS

53

54

Kanonnueckue popmer
JIOTHYECKUX BBIPAXKECHUH.
CoBeplilieHHbIE
JM3BIOHKTHBHBIC U
KOHBIOHKTHBHBIE HOPMaJIbHbIC
(OPMBI, aITOPUTMBI UX
HOCTPOGHHUSI 0 TadIuIe
WUCTHHHOCTH

Jlormyeckue 3j1eMEeHTEI B
COCTaBC€ KOMIIBIOTCPA

https://m.edsoo.ru/FU51SBD59

https://m.edsoo.ru/FIWV9IVRIM

55

56

57

58

Tpurrep. Cymmarop.
MHoropa3ps/HbIii CyMMaTop
ITocTpoeHue cxem Ha
JIOTUYECKUX AJIEMEHTaX. 3aluch
JIOTUYECKOTO BBIPAXKEHUS 110
JIOTHYECKOU CXeMe

MukpocxeMsl U TEXHOJIOTHS UX
IIPOU3BOJICTBA
IIpencraBienne LeIbIX Yucen B

MNaMsTU KOMIIBIOTCPA.
OI‘paHI/ILICHHOCTB Juaria3oHa

https://m.edsoo.ru/RFYE11A1]

https://m.edsoo.ru/BC2CBFQZU

https://m.eds00.ru/G6GAVB3D0

https://m.edsoo.ru/IXLRU8ZU4



https://m.edsoo.ru/4LLNS3VNG
https://m.edsoo.ru/491YOOXBS
https://m.edsoo.ru/FU5ISBD59
https://m.edsoo.ru/FJWV9VR9M
https://m.edsoo.ru/RFYE1IA1J
https://m.edsoo.ru/BC2CBFQZU
https://m.edsoo.ru/G6GAVB3D0
https://m.edsoo.ru/IXLRU8ZU4

YUCeN MPU OTPaHUYEHUHN
KOJIMYECTBA Pa3psoB.
[lepenonuenue pa3psaHoOn
CETKHU

59

be33HakoBEIE U 3HAKOBEIC
JaHHBbIE. 3HAKOBBINA OUT.
JIBOMYHBIN JOMOIHUTEIIBHBIN
KOJI OTPUIIATEIbHBIX YUCEI

https://m.edsoo.ru/OFZEI3VFR

60

[ToGuToBBIC TOTHUYECKHE
onepauuu. Jlornueckuit,
apuMeTHIeCKuil U
UKINYECKUI CIBUTH

https://m.edsoo.ru/YFPSYSUSW

61

62

63

64

65

IudpoBanue ¢ MOMOLIBIO
noOUTOBOM omnepanuu
«uckimougaromee NJIN»

HpeI[CTaBJ'IeHI/Ie " XPAaHCHUC B
MNaMsATHU KOMIIBIOTEPpaA
BC€IICCTBCHHBIX YHCECII

Brimosninenue onepanuii ¢
BEILIECTBEHHBIMU YHCIIAMHU,
HAKOIUICHHE OLITUOOK MPH
BBIYMCIICHUSIX

[IpakTuyeckas pabora o Teme
«M3yuenne nopaspsiHOro
MAaIIMHHOTO NPEeACTaBICHHUS
LIEJIBIX U BEHIECTBEHHBIX
yHuCen»

Ananuz AJITOPUTMOB

https://m.edsoo.ru/HGUFCRDKS

https://m.edsoo.ru/8SO0KOOKD1F

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

https://m.edsoo.ru/FM003T4J8

https://m.edsoo.ru/IBLT792MB



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

Dranbl penieHus 3a1a4 Ha

KOMITBIOTEPE.

66 NHCcTpyMeHTaNbHBIE CPEACTBRA! 0 https://m.edsoo.ru/ROTS5RZCM9
TPAHCIIATOP, OTJIATIHUK,
PO HITUPOBIITUK
Cpena nmporpaMMUpOBaHHS.
Kommunsiust 1 iHTEpIpeTanus

67 nporpamMm. BupryanbHbie 0 https://m.edso0.ru/Q2UVQIIY7
MaIuHbl. IHTErpupoBaHHast
cpena pa3paboTKu

68 MeTo/1bI OTJIAKH TTPOrPaMM 0 https://m.edsoo.ru/MN3HU4FKQ

69 [HITbI EPEMCHHELX B s3Ik 0 https://m.eds00.ru/TJ965G8F9
IPOrPaMMHUPOBAHHUS

70 O0paboTka LebIX Ynucen 0 https://m.eds00.ru/D84SSWQGF

71 ObpadoTka BelIeCTBeHHEIX 0 https://m.edsoo.ru/DWAC3VBT3
quCell

72 Cryaifibie Hv 0 https://m.edsoo.ru/PXWZX2CC6
NICeBAOCTyYaiiHbIC YncTa

73 Betnenus. CrosxHbie yCIOBUS 0 https://m.eds00.ru/CTTPTWB96

74 [uxsl ¢ yenoBruem 0 https://m.eds00.ru/TYOT5Y8QW
[{uKIIBI 11O TIEPEMEHHOM.

75 B3anmozameHnsieMocTh 0 https://m.edsoo.ru/E4AB3FET37
pa3IMYHBIX BUOB IIUKIIOB
OO6paboTka HaTypalbHbBIX

76 YrceN C UCTIOIb30BaHUEM 0 https://m.edsoo.ru/CUH84DHHO
[IUKIIOB

77 Haxosierme Beex mpocThix 05 htps://m.eds00.ru/KQAFQBHKQ

YHUCCJI B 3aJaHHOM AMaIia3soHe



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

[IpakTuyeckas pabora o Teme
«Pemenue 3a1a4 MeTo10M
nepedopa

78
79

MuBapuanT nukna

JlokyMeHTupOBaHuE IporpamMm

https://m.edsoo.ru/VIJHSVDIC

https://m.edsoo.ru/AFZLCO081N

80

OO0paboTka TaHHBIX,
XpaHsmuxcs B ¢aitnax

https://m.eds00.ru/9M32A105T

81

82

83

PaszOuenne 3amaun Ha
noa3agayuun

Hcrnonb30BaHKue CTaHIAPTHOM
OMOJIMOTEKH A3BIKA
MIpOrpaMMHPOBAHUS.
[MoakiroyeHue OUOIUOTEK
MOJMPOTPAMM CTOPOHHHX
IIPOU3BOUTENEH

[ToanporpaMMmel (poueaypsl U
bynxian)

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

https://m.edsoo0.ru/51R9T4MJIK

https://m.edsoo.ru/QDFZXIZNA

84

[Toanporpammsl (porietypsl 1
yHKIHH)

https://m.edsoo.ru/N1KUL4SWE

85

86

[IpakTuyeckas pabora o Teme
"Pa3zpaboTka nmoanporpamm”

Pexypcus. PexypcuBHbie
00BeKTHI ((ppaxTansl).
PexypcuBHbIe IpoLienypsl 1
¢yukuu. Mcnonb3oBanue
CTEKa JUIsl OpraHu3aliy
PEKYpPCUBHBIX BHI30BOB

https://m.edsoo.ru/SWDX3791J

https://m.eds00.ru/GKZY59X7B



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

87

[IpakTuyeckas pabora o Teme
"PexypcuBHbIE
MOJIPOTPaMMbI"

https://m.edsoo.ru/YS5AVNBIQV

88

89

MoynbHBIN TPUHLIAI
MIOCTPOEHUS IPOrpamMm

YuncneHHbBIE METOAbI

https://m.edsoo.ru/MAT4D3MB6

https://m.edsoo.ru/ZAK95AA5D

90

[IpakTuyeckas pabora o Teme
«YucneHHoe penieHue
YpaBHEHUI

https://m.edsoo.ru/URWB7XSMQ

91

HNcnonb3oBanue
I[I/ICerTI/IBaIlI/II/I B
BBIYHCIINTCIIBHBIX 3aJa4ax

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

92

93

94

95

[IpakTuyeckas pabora Mo Teme
«[IpubmmKkEHHOE BHIYHCICHNE
JUTHH KPUBBIX U TUIOIIA ICH
buryp»

[TpakTrdeckas paboTa 1mo Teme
«[Touck Mmakcumyma
(MuUHUMYMa) QYHKIHN»
O06paboTka CUMBOJIBHBIX
JaHHBIX. AITOPUTMBI
00paboOTKH CUMBOJIBHBIX CTPOK:
MOJICYET KOJTMYECTBA
MOSIBJICHUW CUMBOJIA B CTPOKE

AnropuT™mbl 00paboTKI
CHUMBOJIBHBIX CTPOK: paz0oueHue
CTPOKH Ha CJIOBa I10
poOeIbHBIM CHMBOJIAM

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

https://m.edsoo.ru/7CM1E00SM

https://m.edsoo.ru/ZK756B10R

https://m.edsoo.ru/W2Z3JDCC5



https://m.edsoo.ru/Y5AVNB9QV
https://m.edsoo.ru/MAT4D3MB6
https://m.edsoo.ru/ZAK95AA5D
https://m.edsoo.ru/URWB7XSMQ
https://m.edsoo.ru/7QP541UWR
https://m.edsoo.ru/8H4ENJ7PH
https://m.edsoo.ru/7CM1E00SM
https://m.edsoo.ru/ZK756B1OR
https://m.edsoo.ru/W2Z3JDCC5

96

97

98

Anroput™msl 00paboTKH
CUMBOJIBHBIX CTPOK: IIOUCK
MOJICTPOKH BHYTPHU JaHHOMN
CTPOKH; 3aME€Ha HalJICHHOU
MOJICTPOKH Ha IPYTYIO CTPOKY
[IpakTuyeckas pabora o Teme
"O6paboTKa CTpOK ¢
UCIONIb30BaHNEM (yHKITUI
CTaHJAPTHOW OMOJIMOTEKH
sI3bIKa POrpaMMHUpOBaHUs"

I'enepanus cioB B 3a1aHHOM
andaBure

https://m.edsoo.ru/GO9MIAFFC

https://m.eds00.ru/KX48SQDQP

https://m.edso0.ru/9STUPAGXNE

99

MaccuBsl
IIOCIE0BATEILHOCTH YHCEIL.
[IpakTuyeckas pabora o Teme
"3anoiHeHne Maccuba'

0.5

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

100

101

102

103

O06001IEHHbIE XapaKTEPUCTUKH
MaccHBa

JIMHEeWHbBIN NOUCK 3aJITaHHOTO
3HAUCHHUS B MacCHBE.
[TpakTideckas paboTa mo Teme
"JInHeHHbIH MOUCK 3aJaHHOTO
3Ha4YeHHus B Maccuse"

[IpakTuyeckas paboTa Mo Teme
"Ilonck MEHUMAaJIbLHOTO
(MakCHUMalbHOTO) JIEMEHTA B
YHCIIOBOM MaccuBe"

COpTI/IpOBKa OIHOMCPHOI'O
MacCuBa. HpOCTBIC MCTO/bI

0.5

0.5

https://m.edso00.ru/0YZ6SSYYM

https://m.edsoo.ru/LABGSNIAV

https://m.edsoo0.ru/3AMZUG6WRV

https://m.edsoo.ru/W53WDCPMQ



https://m.edsoo.ru/G09MIAFFC
https://m.edsoo.ru/KX48SQDQP
https://m.edsoo.ru/9TUPAGXNE
https://m.edsoo.ru/4ITBNNC5B
https://m.edsoo.ru/0YZ6SSYYM
https://m.edsoo.ru/LABG8NIAV
https://m.edsoo.ru/3MZUG6WRV
https://m.edsoo.ru/W53WDCPMQ

coptupoBkH. [IpakTrueckas
pabora o Teme "[Ipoctrie
METO/Ibl COPTUPOBKU MaccuBa"

CopTupoBKa CIAUSHUEM.
beicTpas coprupoBka MaccuBa
(anroputm QuickSort).

104 0.5 https://m.edsoo.ru/NAWMGENBOD
[TpakTnueckas paboTa 1o Teme
"BricTpas copTupoBKa
MaccuBa"
JIBOUYHBI IMOUCK B

105~ OTCOPTHPOBAMHOM MACCHEe. 0.5 https://m.edso0.ru/9I4RE1Z6C
[TpakTrueckas paboTa 1o Teme
" JIBOMYHBINA HOUCK"

106 Jleymepiible MaCCHBH! 0 https://m.edso00.ru/7TJ931086
(MaTpuIbl)

107 ANropuT™MbI 00pabOTKH MaTpPHUIL 0 https://m.edsoo.ru/XPVCLUAQU
P

108 CHICHHE ST aHaiisa 0 https://m.edsoo.ru/PNWIG1YJF
TAaHHBIX
C

109 PEACTBA TEKCTOBOTO 0 https://m.edsoo.ru/EZ67WEGZT
nporeccopa

110 KomnerorepHast BEpCTKa TEKCTa 0 https://m.edsoo.ru/OX4NRRM9R
[IpakTuyeckas pabora o Teme
"Bé

111 CPLTHA HORYMEHTOR € 1 https://m.edso0.ru/2911P51F7
MaTeMaTHYeCKUMHU
dopmymnamu"
"

112 HETPYMEHTH! 0 https://m.edsoo.ru/HVZOMBBZ1

peLeH3UPOBaHUS



https://m.edsoo.ru/N4WM6NBOD
https://m.edsoo.ru/9I4RE1Z6C
https://m.edsoo.ru/7TJ93IO86
https://m.edsoo.ru/XPVCLUAQU
https://m.edsoo.ru/PNW9G1YJF
https://m.edsoo.ru/EZ67WEGZT
https://m.edsoo.ru/0X4NRRM9R
https://m.edsoo.ru/29IIP5IF7
https://m.edsoo.ru/HVZOMBBZ1

113

[IpakTuyeckas pabora o Teme
"MHoOrocTpaHu4YHbIE
JIOKYMEHTBI"

https://m.edsoo.ru/5KSWK3USV

114

OO6nauHbIe CEPBUCHIL.
KomnexkruBHas pabora ¢
nokymeHTamu. IIpaktnueckas
pabora 1o Teme
"KonnektuBHas paboTa ¢
JOKyMeHTaMu"

0.5

https://m.edsoo.ru/PSEMOK5FA

115

Ananu3 gaHaeix. bobmme
JTAHHBIE

https://m.edso0.ru/SISH004DY

116

117

MaiuuHHOe 00ydyeHue

Ananuz JaHHBIX C IIOMOIIBIO
QJICKTPOHHBIX Ta6J'II/ILI

https://m.edsoo.ru/4QQ6LLF9Z

https://m.edsoo.ru/MPMJ7NWH4

118

[IpakTuyeckas pabora 1o Teme
"AHanu3 JaHHBIX C ITOMOIIBLIO
AJIIEKTPOHHBIX Ta0IUIL"

https://m.edso0.ru/07PRYQ2YV

119

[Toctpoenue rpagukos
¢yukuuil. [Ipaktuyeckas
pabora no Teme "Harnsignoe
IpeJICTaBICHNUE PE3YIbTaTOB
CTaTHUCTUYECKON 00paboTKH
JTAHHBIX B BUJIE AMarpamMmm
CpeACTBaMU peAaKTOpa
AIIEKTPOHHBIX TaOIHI"

0.5

https://m.edsoo.ru/BEGWQZJL3

120

JIvaum tpenaa. [Ipaktuueckas
pabota no Teme "Ilondop
JVMHUM TPEH]A,
IIPOrHO3UpOBaHUE"

0.5

https://m.edso0.ru/LP48TOLWO



https://m.edsoo.ru/5KSWK3USV
https://m.edsoo.ru/PSEMOK5FA
https://m.edsoo.ru/SISH004DY
https://m.edsoo.ru/4QQ6LLF9Z
https://m.edsoo.ru/MPMJ7NWH4
https://m.edsoo.ru/07PRYQ2YV
https://m.edsoo.ru/BEGWQZJL3
https://m.edsoo.ru/LP48TOLWO

[Toxbop mapamerpa.
[pakTrueckas paboTa 1Mo Teme

121 "YuCcIieHHOE PeIIeHNE 1 0 0.5 https://m.edsoo.ru/HNS13RRJQ

YPaBHEHMH C IOMOUIbIO

noabopa mapamerpa"

OnTumu3zanus Kak oucKk

HAWIyYIlero pelexHus B

3aJJaHHbIX YCJIOBUSX.
122 [IpakTHueckas paboTa o reme 1 0 0.5 https://m.edsoo.ru/STQFNZ7BE

"PemieHue 3a1a4 ONTUMA3AN

C TIOMOUIBIO JTEKTPOHHBIX

prldiviig
123 PesepBHOE Bpems 1 0 0 https://m.edsoo.ru/4L3CE4K2Z
124 PesepBHOE Bpems 1 0 0 https://m.edsoo.ru/7ENSDK75J
125 PesepBHOE Bpems 1 0 0 https://m.edso00.ru/3OHWTOEQ9
126 PeszepBHOE BpeMms 1 0 0 https://m.edso0.ru/JKSPQEH60
127 PesepsHOE Bpems 1 0 0 https://m.eds00.ru/1F185Q365
128 PesepBHOE BpeMms 1 0 0 https://m.eds00.ru/33J80ONXY3
129 PesepsHOE Bpems 1 0 0 https://m.eds00.ru/UU84SGBDO
130 PesepBHOE BpeMms 1 0 0 https://m.eds00.ru/TICLQHRIV
131 PesepsHOE Bpems 1 0 0 https://m.eds00.ru/ZGNDV8DFG
132 PesepsHOe Bpems 1 0 0 https://m.edsoo.ru/4IRITM1B1
133 PesepBHOE Bpemst 1 0 0 https://m.edsoo.ru/ZY5EPBTLO
134 PesepBHOe Bpems 1 0 0 https://m.edsoo.ru/NANWGLRO4
135 PesepBHOE Bpemst 1 0 0 https://m.edsoo.ru/OMIJJR6LN
136 PesepBHOoe Bpems 1 0 0 https://m.edsoo.ru/[HGJQHAUML



https://m.edsoo.ru/HNS13RRJQ
https://m.edsoo.ru/STQFNZ7BE
https://m.edsoo.ru/4L3CE4K2Z
https://m.edsoo.ru/7ENSDK75J
https://m.edsoo.ru/3OHWTOEO9
https://m.edsoo.ru/JKSPQ6H60
https://m.edsoo.ru/1F185Q365
https://m.edsoo.ru/33J8ONXY3
https://m.edsoo.ru/UU84SGBDO
https://m.edsoo.ru/T1CLQHRIV
https://m.edsoo.ru/ZGNDV8DFG
https://m.edsoo.ru/4IRJTM1B1
https://m.edsoo.ru/ZY5EPBTLO
https://m.edsoo.ru/NANWGLRO4
https://m.edsoo.ru/0MIJJR6LN
https://m.edsoo.ru/HGJQHAUML

OBIIEE KOJIMYECTBO YACOB I1O

1 0 215
[IPOTPAMME %



11 KJIACC

KoanuecTBo 4acoB

Ne Hara JIeKTPOHHBbIE U(PPOBHIE
n/n Tewa ypoxa Bcero Konrpoarueie  Ipakrueckue U3ydeHHsi o0pa3oBaTe/IbHbIC pecypchl
padoThbI padoTbI

KonnyectBo nunpopmanmu 1 0 0 https://m.edsoo.ru/CPW6RXX4Z
AJNTOPUTMBI CIKAaTHsI TAaHHBIX 0 0 https://m.edsoo.ru/1IPANRPUFP
Anroputm Xapdmana 0 0 https://m.edsoo.ruJPTRLQDIF
[IpakTuueckas pabota 1mo Teme

4 "CikaTHe JaHHBIX C IIOMOIIBIO 1 0 1 https://m.edso0.ru/871AFKQ0D
anroputma Xaddmana"

5 Anroputm LZW 1 0 0 https://m.eds00.ru/8X5390JF6
AJNTOPUTMBI CYKATHS TaHHBIX C
norepsmu. IIpaktnyeckas

6 pabota o Teme "CrxaTue 1 0 0.5 https://m.eds00.ru/580KGLJGP
JAHHBIX C TOTEPSIMU
(anroputmsl JPEG, MP3)"
CkopocTb nepeauu JaHHBIX 0 0 https://m.eds00.ru/N6OLKL2PN
[TomexoycToiturBbIe KOIbI 1 0 0 https://m.edsoo.ru/HA352TYKO

9 HpaKmquKagu pabora o Teme 1 0 1 https://m.edso0.ru/4ADOSU5SIS
"[TomexoycTroitunBbie KOIBI"
Cucrembl. KoMOHEHTHI
CUCTEMBI U HX

10 BSAMMOACHCTEME. CHETEMHEIH 1 0 0 https://m.eds00.ru/7ELOJJWAQ
addexT. YrpasieHue kak
MH(OPMALIMOHHBIN TIPOIIECC.
OO6parHas cBsI3b

11 Mopenu 1 MoAeIUpOBaHUE 1 0 0 https://m.edsoo.ru/3LOSU7KCU



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

12

I'pads

https://m.edsoo.ru/SMP12Y 114

13

14

Pemenue 3ana4 ¢ momMoIuisko
rpa¢oB
HepeBbs

https://m.edsoo.ru/5087GM4M6

https://m.edsoo.ru/DIXWQFCMV

15

16

17

OCHOBBI TEOPUU UTD

[IpakTuueckas pabota 1o Teme
"[TorCK BBIMTPBIITHOMN
CTpaTeruu B UTPe C MOJTHON
nHpopmanmein"

CpenctBa UCKYCCTBEHHOTO
MHTEJJIEKTa

https://m.edsoo.ru/RLPOBGP1A

https://m.edsoo.ru/91L2S0AQS

https://m.edsoo.ru/7PWFW1T16

18

[IpakTnueckas padbota 1o Teme
"CpeicTBa HCKYCCTBEHHOTO
uHTeIeKTa"

https://m.edsoo.ru/HSOPHSFHE

19

dopmanuzarus MOHITUS
anroput™ma. MammuHa
TrrOprHTa Kak yHUBEpCcaabHas
MOJIEIIbL BEIYUCIIEHUN. Te3uc
Yépua—Trropunra

https://m.edsoo0.ru/TS2J4GN9S

20

[IpakTnueckast pabota 1o Teme
"CocraBieHue mpocToi
MIPOTPaMMBI JUTSI MAIITAHBI
Trropunra"

https://m.edsoo.ru/506 FMKTSV

21

22

Mamwuna Ilocrta

Hopmanshbie anropudmet
Mapxkosa

https://m.edsoo.ru/KD8P880BO

https://m.edsoo.ru/EA2DPC84Y

23

ANTOpUTMUYECKH
Hepas3peluMble 3a1aud. 3a1a4ya

https://m.edsoo.ru/EMWUEDNR9



https://m.edsoo.ru/SMP12YII4
https://m.edsoo.ru/5087GM4M6
https://m.edsoo.ru/DJXWQFCMV
https://m.edsoo.ru/RLPOBGP1A
https://m.edsoo.ru/9IL2S0AQS
https://m.edsoo.ru/7PWFW1T16
https://m.edsoo.ru/HS0PHSFHE
https://m.edsoo.ru/TS2J4GN9S
https://m.edsoo.ru/506FMKTSV
https://m.edsoo.ru/KD8P880BO
https://m.edsoo.ru/EA2DPC84Y
https://m.edsoo.ru/EMWUEDNR9

octa”HoBa. HeBO3MOXKHOCTE
aBTOMATHYECKOI OTIaIKH
porpamMm

24

25

26

CI10KHOCTE BBIYUCIIEHUHI

[Touck mpoCTHIX YUCEI B
3aJlaHHOM JIMana3oHe ¢
MTOMOMUIBIO AITOPUTMA «PELLIETO
Oparochenar

[IpakTuueckas pabota 1mo Teme
"[Torck NMpOCTHIX YKCEN B
3aJaHHOM auamna3one”

https://m.edsoo.ru/DI2DPE0X0

https://m.edsoo.ru/H3J1UQKCS8

https://m.eds00.ru/8N9A7JITV

27

MHoropa3spsiiHble Lieble
4KCIIa, 3a1a4U JJIUHHOU
apupMETUKH

https://m.edsoo.ru/8FLDAOPS3

28

[IpakTnueckas padbota 1o Teme
"Peanu3zanus BEIYUCIECHUN C
MHOTOpa3psaIHbIMH yuciaMu"

https://m.edsoo.ru/JGIPZP98C

29

CroBapu (accounaTUBHBIE
MacCHUBBI, OTOOpaXeHHs). XIIII-
tabnuupl. [loctpoenue
an(paBUTHO-9aCTOTHOTO
cJioBaps U1 3aJaHHOTO TEKCTa

https://m.edsoo.ru/TO6DTYWVT

30

31

[IpakTudeckas pabota 1mo Teme
"[loctpoenue angaBuTHO-
YaCTOTHOIO CJIOBAPS I
3aJIaHHOTO TeKcTa"

AHann3 TekcTa Ha
€CTECTBEHHOM SI3BIKE.

https://m.edsoo.ru/WYRSXTHVB

https://m.edsoo.ru/YJVBOBEEG



https://m.edsoo.ru/DI2DPE0X0
https://m.edsoo.ru/H3J1UQKC8
https://m.edsoo.ru/8N9A7JJTV
https://m.edsoo.ru/8FLDA0PS3
https://m.edsoo.ru/JGIPZP98C
https://m.edsoo.ru/T06DTYWVT
https://m.edsoo.ru/WYRSXTHVB
https://m.edsoo.ru/YJVBQBEEG

32

Brinenenne
MocJieI0BaTeIbHOCTEN O
mabmnony. PerynspHsie
BbIpaXkeHHs1. YacTOTHBIN
aHau3

[IpakTuyeckas pabora 1o Teme
"AHaau3 TEKCTA Ha
€CTECTBEHHOM SI3EIKE"

https://m.edsoo.ru/SAFNKXPAL

33

34

35

36

37

Creku. AHanu3 NpaBUIBLHOCTU
CKOOOYHOI'O BBIPAKEHUS

Breruucnenue
apru(pMETHIECKOTO BBIPAKCHHUS,
3aIMCAaHHOTO B TIOCT(OUKCHOMN
dbopme

[IpakTrueckas paboTa Mo Teme
"Brrauciienue
apu(pMeTUYECKOTO BBIPAKEHUS,
3alMCaHHOTO B MOCT(UKCHON
dhopme"

Ouepenu. Ucnonb3zoBanue
ouepenu Al BpeMEHHOTO
XpaHEHUs JaHHBIX

[IpakTuueckas pabota 1mo Teme
"Ucnons3oBanue ouepenu"”

https://m.edsoo.ru/UZ06WG18Q

https://m.edsoo.ru/4AAPHZ53JB

https://m.edsoo.ru/BOY6RWSEC

https://m.edsoo.ru/RFBVQ14T0

https://m.edso0.ru/270RH6HKM

38

HepeBbs. Peanuzanus nepesa ¢
MTOMOMUIBIO CCHIIIOYHBIX
CTPYKTYp. JIBonuHbIE
(OuHapHBbI€) IepeBbs.
[Toctpoenue nepesa miis

https://m.edsoo.ru/M\VXTKRVSPL



https://m.edsoo.ru/SAFNKXPAL
https://m.edsoo.ru/UZ06WG18Q
https://m.edsoo.ru/4APHZ53JB
https://m.edsoo.ru/B0Y6RWSEC
https://m.edsoo.ru/RFBVQ14T0
https://m.edsoo.ru/27ORH6HKM
https://m.edsoo.ru/WXTKRVSPL

3aJJaHHOTO apU(PMETUIECKOTO
BBIP)KCHHUS

39

[IpakTruyeckas pabora 1o Teme
"Ucnonp3oBaHue 1epeBbEB IS
BBIYHCIICHUS apU(PMETUICCKUX
BBIpaXEHUI"

https://m.edsoo.ru/4AB7IBOLGP

40

41

42

43

44

PexypcuBHBIE anTOpUTMBI
o0xoJa gepena.
Hcnons3oBanue cTeka u
ouepeu s 00Xo/1a aepena
PexypcuBHbBIE anTropuTMBI
o0xoma nepena.
Hcnons3oBanue cTeka u
ouepeu s 00Xo/1a aepena
Anroput™msl Ha Tpadax.
[TocTpoeHre MUHMMAaIBHOTO
OCTOBHOTO JIepeBa
B3BEIICHHOTO CBSI3HOTO
HEOPUEHTUPOBAHHOTO rpada
O6xox rpada B ryouHy.
O6xon rpada B mupuny
KonnyecTBo pa3nnuHbIX MyTei
MEK1y BepIIHHAMH
OpPHEHTHUPOBAHHOTO
AIMKIMYECKOTo rpada

https://m.edsoo.ru/IL45K77G4

https://m.edsoo.ru/M8PBJ581K

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

https://m.edsoo.ru/PDOGDKZX5

https://m.edsoo.ru/OK5XBLF1B

45

46

Asnroput™ JIeHKCTpHI.

[IpakTuueckas pabota 1mo Teme
"BrIunciIeHUe TTHHEL

https://m.edsoo.ru/CRN45W0O59

https://m.edso0.ru/OPUC4APCM



https://m.edsoo.ru/4B7IBOLGP
https://m.edsoo.ru/IL45K77G4
https://m.edsoo.ru/M8PBJ581K
https://m.edsoo.ru/2ZKXSN8YL
https://m.edsoo.ru/PD0GDKZX5
https://m.edsoo.ru/OK5XBLF1B
https://m.edsoo.ru/CRN45WO59
https://m.edsoo.ru/0PUC4APCM

KpaTyaiuiero myTH MEexXy
BepimHaMu rpada (aaroputm

Jeitkerpsrn)"

47

48

49

50

51

52

Anroputm ®@noitna—
Yopmamia

3agauu, pemaemMble ¢ MOMOIIbIO
JMHAMUYECKOTO
[IPOrpaMMHUPOBAHMUSL:
BBIUHCJICHUE PEKYPCUBHBIX
byHKIUH

IIpakTryeckas pabora o Teme
"Brruncienue peKypCUBHBIX
(GYHKIHH C TOMOIIBIO
JMHAMHYECKOT 0
IIporpaMMUpoBaHus"

3aiauu, penraeMble ¢ TOMOILBIO
JUHAMUYECKOTO
MPOrPAMMUPOBAHUS: TTOJCUYET
KOJINYECTBA BAPUAHTOB

[IpakTuueckas pabota 1mo Teme
"ITogcuéT KoJIMUeCTBa
BapUAHTOB C TIOMOIIIBIO
JUHAMUYECKOTO
porpaMMupoBaHus"

3aiauu, penaeMble ¢ TOMOILbIO
JTUHAMUYECKOTO
MPOTpaMMHUPOBAHUS: 3a/1a91
ONTHUMU3AINH

https://m.eds00.ru/4T2Y64Y1Y

https://m.edsoo.ru/OB0O3M36FA

https://m.edsoo.ru/139CZ91D1

https://m.edsoo.ru/N6B4V28X5

https://m.edsoo.ru/TO288GY9B

https://m.edsoo.ru/VMITOV2I1U



https://m.edsoo.ru/4T2Y64Y1Y
https://m.edsoo.ru/OB03M36FA
https://m.edsoo.ru/I39CZ91D1
https://m.edsoo.ru/N6B4V28X5
https://m.edsoo.ru/TO288GY9B
https://m.edsoo.ru/VMITOV2IU

53

[TonsTue o mapagurmax
nporpamMmmupoBanus. O630p
SI3bIKOB ITPOTrpPaMMUPOBaHUS

https://m.edsoo.ru/ESL36V11V

54

ITonsaTHE 00 OOBEKTHO-
OpI/IeHTI/IpOBaHHOM
[IPOrpaMMUPOBAHUU

https://m.edsoo.ru/XQP3TUBLF

55

56

O0BexThI ¥ Ki1accel. CBOMCTBA
U METOIbI OOBEKTOB

OOBbEeKTHO-OPUEHTUPOBAHHBIN
aHaIu3

https://m.edso00.ru/6JQJC1GXS

https://m.edsoo.ru/LXRDV5535

57

[IpakTnueckas padbota 1o Teme
"Ucnonp30BaHre rOTOBBIX
KJIaCCOB B Iporpamme"

https://m.edso0.ru/QUOX7ZSAH

58

59

60

61

Pa3paborka nmporpamMm Ha
OCHOBE O0BEKTHO-
OPHEHTHPOBAHHOT'O MOAX0/1a

ITpakTryeckas pabora
"Pa3zpaboTtka mpocToit
MIPOrPaMMBbI C UCIIOJIb30BaHUEM
KJj1accoB"

Nuxancymauus. [Ipaktudeckas
pabota no Teme "Pa3paboTka
KJIacca, UCIOJIb3YIOLIErO
MHKAICYISAIHI"

Hacnenosanwue. [Tomumopduzm

0.5

https://m.edsoo.ru/IPCNI90X2

https://m.edsoo.ru/OSXBALUVU

https://m.edsoo.ru/XWFD3SRL6

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

62

[IpakTnueckas pabota 1o Teme
"PazpaboTka nepapxuu
KJ1accoB"

https://m.edsoo.ru/TDEZGXE92



https://m.edsoo.ru/E8L36V11V
https://m.edsoo.ru/XQP3TUBLF
https://m.edsoo.ru/6JQJC1GXS
https://m.edsoo.ru/LXRDV5535
https://m.edsoo.ru/9U0X7ZSAH
https://m.edsoo.ru/1PCNI90X2
https://m.edsoo.ru/OSXBALUVU
https://m.edsoo.ru/XWFD3SRL6
https://m.edsoo.ru/3IPHY7VDC
https://m.edsoo.ru/TDEZGXE92

63

Cpensl ObICTpOI pa3pabOTKH
nporpamm. [IpoexTupoBanue
uHTepdeiica NoIb30BaTeIs

https://m.edsoo.ru/IL6XE9IBF

64

65

66

[IpoexTrpoBanue nHTEpdeiica
HI0JTE30BATEILS
Hcrosp30BaHuE TOTOBBIX

YIPABISEMBbIX 3JIEMEHTOB IS
MOCTPOCHUS HHTEpdeiica

[IpakTuueckas pabota 1mo Teme

"Pa3paboTka mporpaMMsl ¢
rpadguveckuM uaTepdericom"

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

https://m.edsoo.ru/844Q1ZXE4

https://m.edsoo.ru/M7J3MMDEI

67

N3yuenne BTOPOro s3bika
IIPOrpaMMUPOBAHHUS

https://m.edsoo.ru/LO9PRNA7S

68

69

70

71

N3yuenne BTOpOro s3pika
IIPOrpaMMHUPOBAHUS

OTalbl KOMIIbKOTCPHO-
MAaTeMaTH4CCKOIro
MOZACIINPOBAHUSA

Juckperusanus npu
MaTEMaTHYECKOM
MOJIETTMPOBAaHUY HETIPEPHIBHBIX
nporeccoB. MoaenupoBanue
JBUKECHUS

[IpakTudeckas pabota 1mo Teme
"MopenupoBaHue JBUKEHUS"

https://m.edsoo.ru/NKNMXM4HU

https://m.edsoo.ru/Q5J50KWIN

https://m.edsoo.ru/ZXKKJQ1U0

https://m.edsoo.ru/YCLZ4UHHA

72

MoaenupoBanue
OMOJIOTHYECKUX CHCTEM.
[IpakTnueckas pabota 1o Teme

0.5

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



https://m.edsoo.ru/IL6XE9IBF
https://m.edsoo.ru/18FFURCHI
https://m.edsoo.ru/844Q1ZXE4
https://m.edsoo.ru/M7J3MMDEI
https://m.edsoo.ru/LO9PRNA7S
https://m.edsoo.ru/NKNMXM4HU
https://m.edsoo.ru/Q5J50KWIN
https://m.edsoo.ru/ZXKKJQ1U0
https://m.edsoo.ru/YCLZ4UHHA
https://m.edsoo.ru/925RWH1WH

"MopenupoBaHue
OHnosIornyecKux cucrem"

73

74

75

76

MaremaTnueckue MOJIEIU B
JKOHOMUKE. BBIUUCIUTEILHBIE
3KCIEPUMEHTBI C MOJIETISIMHU

BepositHOCTHBIE MOJIETH.
[IpakTuueckas pabota 1o Teme
"Umutaniionnoe
MOJICJIMPOBAHUE C TTIOMOIIBIO
Meroaa Mounte-Kapino"
KomnbrorepHoe
MOJIETTUPOBAHUE CHCTEM
yIpaBiIeHUS

O06paboTka pe3ynbTaToB
IKCIIEPUMEHTA

0.5

https://m.edsoo.ru/HYZZHAOQZI

https://m.edsoo.ru/RSDL7ZK22

https://m.edsoo.ru/D52P3UQNN

https://m.edsoo.ru/\V5BW4WV43

77

TabGnuuHble (pensuuoHHbIE)
0a3bl JaHHBIX

https://m.edso0.ru/I5QMIQ8G4

78

ITouck, coprupoBka u
(bunpTparus JaHHBIX. 3aMpPOCH
Ha BBIOOPKY JaHHBIX. 3alpOChI
¢ mapaMeTpaMmu. Beraucisiembie
T0JIS B 3aMpocax

https://m.edsoo.ru/GTZBVTII7

79

80

[IpakTudeckas pabota 1mo Teme
"Pabora ¢ roToBoi 0a3oi
TaHHBIX"

Muororabanuabie 0a3bl
JIaHHBIX. THUIIBI CBA3EU MEXKIY

https://m.eds00.ru/X7YS6VTTG

https://m.edsoo.ru/XPHOBTDMS8



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

Tabimuamu. BHENIHUNA K104,
IemocTHOCTH 0a3bl JaHHBIX

81

82

83

[IpakTruyeckas pabora 1o Teme
"Pa3zpaboTka MHOTOTAOIUYHOM
0a3bl JaHHBIX"

3anpockl K MHOTOTa0 IMYIHBIM
0a3zaM JaHHBIX
[IpakTnueckas padoTa 1Mo Teme

"3anpockl K MHOTOTa0IMYHOMN
Oase naHHBIX"

https://m.edsoo.ru/4FHJ25TDD

https://m.edsoo.ru/UVTVIW6RW

https://m.edsoo.ru/F9Y XMVOB7

84

SI3bIK ynpaBieHUs TaHHBIMU

SQL

https://m.edsoo.ru/PIMIPKOMR

85

86

[IpakTuyeckas pabora 1o Teme
"VrpaBneHue JaHHBIMH C
OMOIIbIO si3b1ka SQL"

Hep CIIAIIMOHHBIC 0a3bl JaHHBbIX.

3KCHepTHHe CHUCTCMBI

https://m.edsoo.ru/GL552SSUD

https://m.edsoo.ru/8YQXGKB6U

87

88

NHTepHeT-npriioxkenus

ITonsTHE O CEpBEpHON U
KJIMEHTCKOM 4acTsaX cauTa.
TexHonorusa «KJIMeHT —
cepBep», €€ JOCTOMHCTBA U
HEJIOCTATKU

https://m.edsoo.ru/VUNNCDB4U

https://m.edsoo.ru/N6DWP4IRG

89

90

OcHoBrl sa36ika HTML
[IpakTnueckas pabota 1o Teme
"Co3aHue TEKCTOBOM BeO-
CTpaHUIbI"

https://m.edsoo.ru/G2HZZBEEJ]

https://m.edsoo.ru/DD7JRDZ9N

91

OcHoBHI a361ka HTML

https://m.eds00.ru/QY71J10R7



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

92

OcuoBoI a361ka HTML

https://m.edsoo.ru/YLBK9SMHJ

93

IIpakTryeckas pabora o Teme
"Co3nanue BeO-CTpaHHMIIbI,
BKJIKOYAIOIIEH
MYJIbTUMEIHIHbBIE O0BEKTHI
(pucyHKH, 3ByKOBBIE JaHHBIE,
BHJ1€0)"

https://m.edso0.ru/6EIX040QCK

94

95

96

OCHOBBI KaCKaIHbBIX TaOJIHI]
cruneii (CSS)

[IpakTuueckas pabota 1mo Teme
"OdopmiieHue cTpaHuIlbI C
MTOMOIIBIO KaCKaIHbIX TaOIHI]
cTuein"

Cuenapuu Ha si3bike JavaScript

https://m.edsoo.ru/V6H31EQR5

https://m.edsoo.ru/MGSEDM7TA

https://m.edsoo.ru/VHYQBFI55

97
98

Cuenapuu Ha si3b1ke JavaScript

®opmbl Ha BeO-CTpaHMILIE

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

https://m.edsoo.ru/EPV5ADCOR

99

100

101

[IpakTnyeckast pabota 1o Teme
"O6paboTka naHHBIX (HopM"

Pa3menienue Be6-caiiToB.
VYcnyra xoctuHra. 3arpyska
(haiinoB Ha callT

Kanpuposanue. Ucnpasnenue
MePCIeKTHBEL. [ ncTorpamMma.
Koppekuust ypoBHeid,
KOPPEKIIHS [IBETA.
O0ec1BeYBaHUE [IBETHBIX
n300pakeHU I

https://m.edsoo.ru/KFCH27ELA

https://m.edsoo.ru/Y6VM4R542

https://m.edsoo.ru/IHJ27RN3F



https://m.edsoo.ru/YLBK9SMHJ
https://m.edsoo.ru/6EIXO4QCK
https://m.edsoo.ru/V6H31EQR5
https://m.edsoo.ru/MGSEDM7TA
https://m.edsoo.ru/VHYQBFI55
https://m.edsoo.ru/2KY4Y6AT6
https://m.edsoo.ru/EPV5ADCQR
https://m.edsoo.ru/KFCH27ELA
https://m.edsoo.ru/Y6VM4R542
https://m.edsoo.ru/IHJ27RN3F

102

103

104

BBona n3obpakenuii ¢
UCIIOJIb30BaHUEM PA3IUYHBIX
UU(POBBIX YCTPOICTB.
[IpakTuueckas pabota 1o Teme
"O6paboTka U pPOBBIX
¢dororpadmii”

Peryms. PaGora ¢ obmactsmu.
OuibTpsl. [IpakTHueckas
pabota no Teme "PeTyuib
nudpoBbeIx pororpaduit”
MHorocinoiiHble 1300pakeHus.
TekcroBble ciou. Macka cios.
Kanansl. Coxpanenue
BbIJIETICHHOW 00JacTH

0.5

0.5

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

https://m.edsoo.ru/LUXAXOCRP

https://m.edso0.ru/OZ8ER32MA

105

[IpakTnueckas pabota 1o Teme
"MHorocnoiHble
n3o00paxxeHus"

https://m.edsoo0.ru/Z6PF79AG0

106

[ToaroroBka wiLTFOCTpauU s
BeO-caiiToB. [IpakTuueckas
pabora 1o Teme

" AHUMUPOBaHHbIE
n3o0paxxeHus"

0.5

https://m.edso00.ru/7QFGO9KBYK

107

108

Bexropnas rpaduxa.
Bexropusanus pacTpoBbIX
n300pakeHU I

[IpakTuyeckas pabora o Teme
"BexTopHas rpaduka"

https://m.edsoo.ru/PIRQNJEXW

https://m.edso0.ru/\W84Z3DOGI



https://m.edsoo.ru/7GRK7JKF5
https://m.edsoo.ru/LUXAXOCRP
https://m.edsoo.ru/OZ8ER32MA
https://m.edsoo.ru/Z6PF79AG0
https://m.edsoo.ru/7QFG9KBYK
https://m.edsoo.ru/PIRQNJEXW
https://m.edsoo.ru/W84Z3DOGI

[IpuHIUIIBEI TOCTPOEHUS U

109 penaKTUPOBAHUS TPEXMEPHBIX 1 0 0 https://m.edsoo.ru/KBPNWPJEA
MoieIei
[IpakTryeckas pabora o Teme

110 "Co3ganue npocThIX 1 0 1 https://m.edsoo.ru/2XDC5NKUP
TpEXMEpHBIX Mozeei"”

111 (CeTouHbIe MOTEH. 1 0 0 https://m.edsoo.ru/WF3MVD2FH
Marepuaibl

112 Hpakmitieckas pabora no Teve 1 0 1 hitps://m.eds00.ru/Z917SRT8Z
"Cetounble Moaenn"

113 MozenHposatiie HCTOMHIKOB 1 0 0 https://m.edsoo.ru/TXUL8GD3U
ocseieHus. Kamepsl

114 Hpaicririeckas pabota 1o Teme 1 0 1 https://m.eds00.ru/I78NVIQDI
"Pennepunr"

115 AMRUTHBHEIC TeXHONOMHH (3D- 1 0 0 https://m.edsoo.ru/6W1WT296C
MIPUHTEPHI)
[TonsiTue 0 BUpPTyaIbHOM

116 PEATBHOCTH | JIOTIOJTHCHHOM 1 0 0 https://m.edsoo.ru/BZDFAHW04
pearbpHOCTH

117 PesepBHOE Bpems 1 0 0 https://m.edsoo.ru/X3RHKBZCM

118 PesepBHoe Bpems 1 0 0 https://m.edsoo.ru/H4FKWSW13

119 PesepBHOE Bpems 1 0 0 https://m.eds00.ru/11GT2RYIK

120 PesepBHOe Bpems 1 0 0 https://m.edsoo.ru/BSTC2EJSB

121 PesepBHOE Bpems 1 0 0 https://m.edsoo.ru/70QVL280H

122 PesepBHoe Bpems 1 0 0 https://m.edsoo.ru/MR3TQ44J7

123 PesepBHOE BpeMms 1 0 0 https://m.eds00.ru/BHX69GQO6

124 PesepBHoe Bpems 1 0 0 https://m.eds00.ru/V101XFZX3



https://m.edsoo.ru/KBPNWPJEA
https://m.edsoo.ru/2XDC5NKUP
https://m.edsoo.ru/WF3MVD2FH
https://m.edsoo.ru/Z917SRT8Z
https://m.edsoo.ru/TXUL8GD3U
https://m.edsoo.ru/I78NV9QDI
https://m.edsoo.ru/6W1WT296C
https://m.edsoo.ru/BZDFAHW04
https://m.edsoo.ru/X3RHKBZCM
https://m.edsoo.ru/H4FKWSW13
https://m.edsoo.ru/11GT2RYIK
https://m.edsoo.ru/BSTC2EJSB
https://m.edsoo.ru/70QVL28OH
https://m.edsoo.ru/MR3TQ44J7
https://m.edsoo.ru/BHX69GQO6
https://m.edsoo.ru/V1O1XFZX3

125 PesepBHOE Bpems 1 0 0 https://m.edsoo.ru/TUTIIED92
126 PezepBHOE Bpemst 1 0 0 https://m.edsoo.ru/VELYQXZD6
127 PesepBHOE Bpems 1 0 0 https://m.edsoo.ru/L\VV8CIMO6R
128 PesepBHOE Bpems 1 0 0 https://m.edsoo.ru/OUQILILVQF
129 PezepBHOE Bpemst 1 0 0 https://m.edsoo.ru/UI3Y8YDS7
130 PesepBHOE Bpems 1 0 0 https://m.edso0.ru/TEXN3WBVK
131 PezepBHOE Bpemst 1 0 0 https://m.eds00.ru/3H6SC66XT
132 PesepBHOE Bpems 1 0 0 https://m.edsoo.ru/1L4ACVP5G8
133 PezepBHOE Bpemst 1 0 0 https://m.edso0.ru/KCD677PMT
134 PesepBHOE Bpems 1 0 0 https://m.edsoo.ru/EP8MZV6J8
135 PezepBHOE Bpemst 1 0 0 https://m.edso0.ru/1IET8F6XPS
136 PesepBHOE Bpems 1 0 0 https://m.edso0.ru/G7913B48L
OBILIEE KOJIMYECTBO YACOB I10 136 0 36,5

[TPOTPAMME



https://m.edsoo.ru/TUTIIED92
https://m.edsoo.ru/VELYQXZD6
https://m.edsoo.ru/LV8CJMO6R
https://m.edsoo.ru/OUQ1ILVQF
https://m.edsoo.ru/UI3Y8YDS7
https://m.edsoo.ru/T6XN3WBVK
https://m.edsoo.ru/3H6SC66XT
https://m.edsoo.ru/1L4CVP5G8
https://m.edsoo.ru/KCD677PMT
https://m.edsoo.ru/EP8MZV6J8
https://m.edsoo.ru/1ET8F6XPS
https://m.edsoo.ru/G7913B48L




IPOBEPSIEMBIE HA EI'D 110 UHO®OPMATUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NpoBepsieMoro
TpeOoOBaHMS

IIpoBepsiemble TPeGOBaHUS K MPeIMETHBIM pPe3y/JbTATAM OCBOEHUSI
OCHOBHO# 00pa30BaTe/IbHOI NMPOrpaMMbl CpeHero 001ero
o0pa3oBaHus

1.

3namu (nonumams)

11

[ToHnMaHMe OCHOBHBIX MPHUHIIUIIOB YCTPOWCTBA U (DYHKIIMOHHPOBAHUS
COBPEMEHHBIX CTAIlHOHAPHBIX U MOOMIIBHBIX KOMIBIOTEPOB; TCHICHIIUNA
pa3sBUTHsI KOMIIBIOTEPHBIX TEXHOJIOIUH; BIaJ€HHE HaBbIKAMU PabOTHI C
ONEPALlMOHHBIMU CHUCTEMaMH M OCHOBHBIMU BHJaMHU MPOTrPAMMHOIO
oOecrieueHus JUIsl  pelleHusl y4eOHBIX 3aJad [0  BbIOpaHHOM

cricnyajin3anuu

1.2

Hanuuue npexacraBneHuil o 0a30BbIX NPUHIUIAX OpraHU3allUd U

Q)YHKHI/IOHI/IPOB&HI/IH KOMIIBIOTCPHBIX ceTen

1.3

ITornMmanne OCHOBHBIX MNPUHOUIIOB AUCKPCTU3alIUU PA3JIMYHBIX BUIOB

uHpopmarun

1.4

[Tonnmanue 6a30BBIX AITOPUTMOB OOPaOOTKH UMCIOBOM M TEKCTOBOM
uHpopMaluy (3alUCh 4YHUCEN B MO3UIMOHHON CHCTEME CUMCICHUS,
JEITUMOCTb LIEJIBIX YMCEIT; HaX0X/IEHHUE BCeX MPOCTHIX YUCEIN B 3aJaHHOM
JuanasoHe; o00pa0oTKa MHOrOpaspsAgHBIX LENbIX YHCEN; aHaJIu3

CHUMBOJIBHBIX CTPOK U L[pymx), AJITOPUTMOB IIOUCKA U COPTUPOBKHU

1.5

3Hanue q)YHKHI/IOHaJ'II)HI)Ie BO3MOXHOCTH HHCTPYMCHTAJIBHBIX CPCIACTB

cpensl pa3paboTKu

1.6

Brnanenue OCHOBHBIMU CBeNEeHUAMH O 0a3axX JTaHHBIX, UX CTPYKTYpE,

CpeaACTBax CO3JaHUAd U pa60TLI C HUMH

1.7

ITonumanue BO3MOJKHOCTEH " OTpaHUYCHUI TEXHOJIOTUN
HUCKYCCTBEHHOTO HHTEJUIEKTa B Pa3IMYHBIX O0JNACTAX; HaJIuuue
MpeJICTaBICHU 00 MCIONb30BaHUM WH(POPMAIIMOHHBIX TEXHOJIOTUH B

pa3IMyYHbIX TPO(ecCHOHATBHBIX chepax

1.8

Branenue TeopeTnueckuM amnmapaToM, IO3BOJSIIOIIMM OCYIIECTBIATH
IIPEACTABJICHUE 33JaHHOTO HATypaJIbHOTO YHCIIA B PA3JINYHBIX CHCTEMAX
CUMCIICHUS; BBINOJHATH IPeoOpa3oBaHUs JIOTMYECKHX BBIPAKEHHIA,
UCTIONB3Ys 3aKOHBI aNreOpbl JIOTUKHU; OMPEAETATh KpaTyaiiuil myTh BO
B3BEIICHHOM TIpaje M KOJIMYECTBO NyTell MeXAy BepLIMHAMHU

OPUEHTUPOBAHHOTO ALUKINYecKoro rpada




Ymemo

2.1

YMeHue ucnoiap30BaTh KOMIBIOTEPHO-MATEMATHUYECKUE MOJEIU JJIS
aHaM3a 00bEKTOB U MPOLECCOB: (HOPMYTUPOBATH IIE]Ib MOACTUPOBAHUS,
BBIIIOJIHSATh AHAJIN3 PE3YJIbTATOB, MOJIYYEHHBIX B XOJ€ MOJEIUPOBAHMS;
OLICHUBATh aJEKBAaTHOCTh MOJEIH MOJAEIUPYEMOMY OOBEKTY WU
Mpolieccy; MPEACTABIATh PE3yJAbTaThl MOJEIUPOBAHUS B HArJIAIHOM

BUJE

2.2

YMmenue kiaccu(UUIUpOBaTH OCHOBHBIE 3a7auydl  aHajiu3a JaHHBIX
(mporHozupoBaHue,  kiaccuukauus, — KilacTepus3alus,  aHAIU3
OTKJIOHEHUI1); IOHUMATh IOCJIE0BATEIBHOCTD PELICHUs 3aay aHaIu3a
JAHHBIX: COOp NEPBUYHBIX TaHHBIX, OYMCTKA U OIICHKA Ka4eCTBA JaHHBIX,
BBIOOp ® (WJIM) TOCTPOCHHE MOJENH, Mpeodpa3oBaHue JAHHBIX,

BU3YyalIn3alud JaHHBIX, HHTCPHIPCTAlIUA PE3YJIbTATOB

2.3

YMenue  ompeneniartb  MHQOPMANMOHHBIA ~ O0BEM  TEKCTOBBIX,
rpadUyecKuX ¥ 3BYKOBBIX JIaHHBIX TMPU 3aJaHHBIX MapaMeTpax
JUCKpETHU3alMu. YMEHHE ONpeNeNsaTh CPEIHIOK CKOPOCTh Iepenaydu
JIAHHBIX, OIEHWBATh M3MEHEHHE BPEMEHHU IME€peaaud MpU HW3MEHEHUU

MHPOPMALIMOHHOTO 00BEMA TAHHBIX U XapaKTEPUCTUK KaHAJla CBSI3U

2.4

YMeHue cTpouTh KOJ, OOECHEeuMBAIOIINNA HAMMEHBIIYI0 BO3MOXKHYIO

CPEIHION0 JUTHHY COOOIIEHUS TIPU U3BECTHOM YaCcTOTE CUMBOJIOB

2.5

YMeHre Hcnosib30BaTh MPU PEIICHHHM 3a/1ad CBOMCTBA MO3UIIMOHHOMN
3aMUCH YUCEJ, AITOPUTMBI ITOCTPOCHUSI 3alMCH YKCIIa B MO3UIIMOHHON
CHCTEME CUHUCIICHMS C 3aJaHHBIM OCHOBAHUEM M IIOCTPOCHUS YHCIIA 110
CTPOKE, COJEpXKalled 3alKicCh ITOrO0 4YKCIA B NO3ULHUOHHOM CUCTEME
CUUCIIEHHSI C  3aJlaHHBIM  OCHOBAaHHWEM; YMEHHME  BBINOJHSATH

apI/I(l)MeTI/I‘leCKI/Ie onepanru B TO3UIHUOHHBIX CUCTEMAX CHUCIICHHUA

2.6

YMeHue CTpoOUTh JIOTUYECKOE BBIPAXKEHHE B JU3bIOHKTUBHOM U
KOHBIOHKTUBHOM HOPMaJIbHBIX (opMax IO 3aJaHHON Tabmiuie
UCTUHHOCTH; HCCIIEZIOBaTh 00JIACTh HCTUHHOCTH  BBICKA3bIBAHUA,

COACPpKAIMICTO NEPEMCHHBIC, PEIIATh HECIOXKHBIC JIOTHYCCKUEC YPABHCHU A

2.7

2.8

YMeHue pemnrath aJIrOpUTMUYECKHE 3aJIadM, CBS3aHHBIE C aHATM30M
rpadoB (3a7a4u MOCTPOCHUSI ONTHUMAIBLHOTO MYTH MEXIY BEpIIHHAMHU
rpada, onpeseneHus KOJIMIeCTBa Pa3IMUHBIX MTyTed MEXIy BepIIMHAMU
OpPUEHTUPOBAHHOTO AlUKINYEeCcKoro rpada)

YMeHue UCronb30BaTh JePEBbs MIPHU aHAIHU3E U TIOCTPOSHUU KOJIOB U IS
MpE/CTaBICHUST apU(METUUECCKIX BBIPAKEHUH, MPU pPEHICHUH 3aaad

MOKWCKAa M COPTHUPOBKU; YMEHHE CTPOUTH JE€PEBO WIPHI MO 3alaHHOMY




ITOPUTMY; pa3padbaThiBaTh 1 00OCHOBBIBATH BBHIMTPHIIIHYIO CTPATETHIO

UTPbI

2.9

2.10
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2.12

YMenue AHAJIM3UPOBATL AJITOPUTMBI C  HCIIOJIb30BAHHUEM Ta6JII/IL[
TPACCUPOBKHU,; OIPCACIATH 0e3 UCIIOJIB30BaHU KOMIIBIOTCPA PC3YJIbTAaThL
BBITIOJIHCHHA HECJIOXKHBIX ITPOrpaMM, BKIHOYAKOIINUX IUKIIbI, BETBIICHUS U

MMOAIIPOTrpaMMBI, ITPHU 3aJaHHBIX HCXOAHBIX TdHHBIX

VYMeHue omnpenensaTh CIOXKHOCTh H3ydaeMbIX B Kypce 0a30BbIX
ITOPUTMOB (CYMMHPOBAHUE 3JIEMEHTOB MacCHBa, COPTUPOBKA MACCUBA,
nepeOOpHbIE ANTOPUTMbI, ABOWYHBIA IOMCK) M IPHUBOIUTH IPUMEPHI
HECKOJIBKUX QJITOPUTMOB Pa3HOM CJIOKHOCTU JJIsi PEUICHMs] OJHOMN

3a1a4u

Brnanenue yHUBEpCaIbHBIM SI3BIKOM IPOIPAMMHPOBAHHUS BBICOKOTO
yposHus (ITackanb, Python, Java, C++, C#), npeacraBieHus MU 0 6a30BbIX
TUTIAX JTaHHBIX U CTPYKTypaxX NaHHBIX; YMCHHE HCIIOIh30BATh OCHOBHBIC
VIOPaBISIONUE  KOHCTPYKIMH, YMEHUE  OCYIISCTBIISATH  aHAIHU3
NPE/UIOKEHHOW — MPOrpaMMBbl:  ONPENENATh  Pe3yJabTaThl  pabOThI
MPOTPaMMBbI TIPU 33JJaHHBIX UCXO/HBIX JaHHBIX; ONMPEIENATh, IPU KaKHX
UCXOJHBIX JIAHHBIX BO3MOXXHO ITOJIYYCHHUE YKA3aHHBIX pE3YJIbTATOB;
BBISBJISITH JIaHHBIC, KOTOPBIE MOTYT TPHBECTH K oOmmOke B padoTe
nporpaMMbl;  (OPMYIUPOBATH  MPEJIOKEHUS MO  YIy4YIICHHIO

MporpaMMHOT O KOoJa

VYMeHue peanu30BbIBaTh Ha BBIOPAaHHOM JUIi  U3Y4YCHMs  S3BIKE
nporpaMMHupoBaHus Beicokoro ypoBHsi (Ilackains, Python, Java, C++, C#)
THIIOBBIE AITOPUTMBI 00paboTKu 4ucell, YHUCIIOBBIX
MIOCJIEZI0BATENBHOCTE M MACCHUBOB: IIPEJICTaBICHHE 4YHUCIIAa B BHJE
Habopa TMpPOCTBIX COMHOXHTENEH; HaxoXKAEHHE MaKCUMaJbHOU
(MMHMMaNBHOW) LU(PBI HATYpaIbHOIO YUCIA, 3alIMCAHHOTO B CHCTEME
CUMCIICHMSI C OCHOBaHHWEM, He mnpeBplmaromuM 10; BeUKCIECHUE
00OOIIEHHBIX XapaKTEPUCTUK JJIEMEHTOB MacCHBa WM YHCIOBOU
MOCJIEA0BATENBHOCTH (cymMMBI, IIPOU3BENCHHUS CpEIHETO
apu(QMEeTHUYeCKOro, MHHMMAJIbHOTO M MaKCHMAaJbHOTO 3JIEMEHTOB,
KOJIMYECTBA DJIEMEHTOB, YJOBJIETBOPSIOMIUX 33JaHHOMY YCIIOBHIO);
COPTUPOBKY 3JIEMEHTOB MAacCHBa; YMEHHE MCIIOJIb30BATh B IPOrpaMMax
JTAaHHbIE PA3JIMYHBIX THUIIOB C Y4YETOM OTPAaHMYEHUH Ha JMANa30H MX
BO3MOXXHBIX 3HAYEHWH, MPUMEHATh MPH PEIICHUU 3a/1ad CTPYKTYpbI
JAHHBIX (CHHMCKH, CIIOBApH, CTEKH, O4YEpeIH, AEPEBbs); NPUMEHSTH
CTaHJapTHBIC U COOCTBEHHBIE TOAPOTPAMMBI JJIs1 00pabOTKH YHCIOBBIX

JAHHBIX U CUMBOJIBHBIX CTPOK; HCIOJIB30BATh MPH pa3paboTKe MporpaMm




OMONIMOTEKH noamnporpamMMm; yMCHHC HUCIIOJIB30BATh CPCACTBA OTJIAIKU

IIPOrpaMM B CpeJie IPOrpaMMHUPOBAHUS

2.13

2.14

YMeHHe HCIONB30BaTh  JJCKTPOHHbIE TaONWIBl  JUISL  aHAJH3a,
MPEJICTAaBICHUS. U 00pa0OTKM JaHHBIX (BKIIIOYasi BEIOOP ONTUMAIBHOTO
peeHust, ToA0Op JIMHUK TPEH/IA, PEIICHUE 3a7ad MPOTHO3UPOBAHUS);
YMEHHUE HCIIOIb30BaTh TAaOIWYHBIC (PENSAIIMOHHBIE) 0a3bl MaHHBIX U

CIIPpaBOYHBIC CUCTCMBI

YMeHHne OpraHu30BBIBaTh JIMYHOE HWH(OPMAIMOHHOE MPOCTPAHCTBO C
UCTOJB30BAHUEM  PA3MUYHBIX  CPEACTB  IIU(PPOBBIX  TEXHOJOTHNA;
IIOHUMaHHE BO3MOXKHOCTEH LM(POBBIX CEPBUCOB TIOCYAapCTBEHHBIX

ycIyT, HUGPOBLIX 00pa30BaTENbHBIX CEPBUCOB




INEPEYEHDb 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMBIX HA EI'D
ITO TH®OPMATUKE

Kon IIpoBepsieMblii 3JIEMEHT CO/IePKAHUS

1 udposasi rpaMOTHOCTH

OcHOBHbIE TEHJICHIIUU PAa3BUTHSI KOMIIBIOTEPHBIX TexHoJorui. [lapannenbubie
11 BbIuKcIeHus. MHOronpolieccopuble cucteMbl. Pacnipenenénubie

BBIYUCIIUTCIBHBIC CUCTEMBI 1 06p360TKa 0O0IBIINX JaHHBIX

[IpyHIMIBI OCTPOEHUS U amlapaTHblE KOMIIOHEHTHI KOMIIBIOTEPHBIX CETEH.
19 CereBbie npotokonbl. Cerp WHrepHer. Apnpecauuss B cetu VHTepHer.
[Mporoxkossl creka TCP/IP. Cucrema nomeHHbix UMEH. Paznenenue IP-cetn Ha

IIoACCTHU C IOMOIIIBIO MACOK HOI[CCT@ﬁ

daiinosas cucrema. Ilouck B ¢aiinooii cucreme. [IpuHIMIBI pa3MemeHNus U
1.3 MMEHOBaHUS (ailoB B AosroBpeMeHHOW mamsatu. l1laGmonsl mis onmcaHus
rpymi ¢aiinos
CkopocTh mepenaud JaHHBIX. 3aBUCHUMOCTb BpPEMEHM Iepelaud  OT

14
MH(POPMAIIMOHHOTO 00bEMA TAaHHBIX U XapaKTEPUCTUK KaHAIa CBSI3U

[Mudposanure naHHbx. CUMMETPHYHBIE U HECUMMETpUYHbIE HpPbL. [Tudps
15 npocroii 3amensl. [Hudp Lesaps. [udp Buwkenepa. AnropurM mudpoBaHus
RSA

Kozpl, no3Bosnsromue oOHapyKUBaTh U UCIPABIATh OLIMOKH, BO3HHMKAIOIIHME
1.6 pu nepenade qaHHeIX. Paccrosaue Xammunra. KogupoBanue ¢ nOBTOpEHUEM

o6uro. Koapl Xammunra
2 Teopernueckue 0OCHOBBI HH(OPMATUKH

JIBonuHoe  KoaupoBaHuE. PaBHOMEpHbIE W HEPAaBHOMEPHBIE  KOJBIL.
51 JlexoaupoBaHue COOOIIEHUH, 3alTMCAaHHBIX C TTOMOIIBIO HEPABHOMEPHBIX KOJIOB.
Ycnosue @ano. [TocTpoeHne 0JHO3HAYHO JEKOAUPYEMBIX KOJOB C IMOMOIIBIO

nepeBa

Teopernueckne mnoaxoAbpl K OLEHKe KosinyecTBa WHGMopMmauuu. EnuHUIb!
59 U3MepeHus: KoiudectBa HHpopMmanuu. Au(aBUTHBI TOAXOX K OLEHKE
KoJM4yecTBa HMHQPOpPMALUU. 3aKOH aIJUTHUBHOCTH HHpopmammu. Dopmyna

Xaptnu. Uadopmarus u BepositHocTs. Dopmyna [llennona

Cucremsr cumcneHusi. Pa3BépHyTas 3amuch WENbIX U APOOHBIX 4YHCEN B
HO3UIIMOHHON cucTeMe cuuciicHHsa. CBOWCTBA ITO3UIIMOHHOM 3aIllMCH YHCIIA:
2.3 KOJIMYECTBO U (P B 3aIIUCH, TPU3HAK JETUMOCTH YK CJIa HA OCHOBAaHUE CHCTEMBI

CUHUCIICHUS. AJIFOpI/ITM nepeBoja IMejoro 4ucia us P-nuHol cucTEeMBI

CUMCIIEHUS B JIECATUYHYIO. AJITOPUTM TepeBojia KOHeUYHOU P-u4HO#l npobu B




2.4

2.5

JECATUYHYIO. AJTOPUTM IE€PEBOAA IEJIIOT0 YHCIa M3 JIECATUYHONH CHCTEMBI
cuncienus B P-uunyto. IlepeBos koHEUHOH necsiTMyHON aApoOH B P-nunyro.
JIBouuHasi, BOCbMEPUYHASI U IIECTHAALATEPUYHAsI CUCTEMbI CUHCIICHUS, CBS3b
MeXay HHUMHU. Apudmeruyeckue oOrnepanud B TMO3UIHOHHBIX CHCTEMax
CUUCIICHUS

TponuHas ypaBHOBEIIEHHAss CHUCTEMa CUYUCICHUS. JIBOMYHO-/IECATUYHAS
crcTeMa CYMCIICHHS

KomupoBanue tekcroB. Kommpoka ASCIl. OpHoOaiiTHBIE KOIUPOBKH.
Crangaptr UNICODE. KomupoBka UTF-8. Omnpenenenue nHGpOpMAIMOHHOTO

00BbEMa TEKCTOBBIX COOOIIEHUN

2.6

KomupoBanue  m3oOpaxkenmii. OneHka  WHPOPMALMOHHOTO  00BEMA
rpaguyYecKuX JaHHBIX MpPU 33JaHHBIX Pa3pelIeHUH U TIIyOMHE KOIUPOBAHUS
ugeta. L{BeroBeie mogenu. KoaupoBanue 3Byka. OneHka MH()OPMALMOHHOTO
00BEMa 3BYKOBBIX J[JAaHHBIX IpPHA 3aAaHHBIX 4YaCTOTC JHUCKPCTU3AlIMU U

Pa3psAHOCTH KOJUPOBAHUS

2.7

Anrebpa noruku. IloHsTHe BbICKa3biBaHUS. BrIcKa3biBaTeabHBIE (OPMBI
(npenukatsl). KBaHTOpBI Cyl1eCTBOBaHMSI U BCEOOIIHOCTH.

Jlornueckue omnepauuu. TaOGmuubl MCTUHHOCTH. Jlormueckue BBIPAKEHHUS.
Jlornueckne ToxnaecrBa. Jlormueckue ~onepanMu M ONEpAlMM  HAJ
MHO>KECTBaMHU.

3aKkoHBl anreOpbl JIOTMKUA. ODKBUBAJIEHTHbIE NpPEoOpa3oBaHMs JIOTHYECKUX
BbIpakeHU. Jlornueckue ypaBHEHHs U CUCTEMBI yPaBHEHUM.

Jlormueckue (yHKIUU. 3aBUCUMOCTh KOJIMYECTBA BO3MOJKHBIX JIOTMYECKUX
(GYHKIUH OT KOJIMYECTBA apIyMEHTOB.

Kanonnueckue opMbl TOrHYECKUX BBIPaKEHHUH

2.8

COBCpIHGHHI)Ie JU3BIOHKTUBHBIC KOHBIOHKTHBHBIC HOPMAJIbHBIC q)OpMI)I,

AJITOPUTMBI UX ITOCTPOCHUA 11O Ta6J'II/II_IC HCTUHHOCTHU

2.9

Jlormueckue »IeMEHTHl B cocTaBe KommbloTepa. Tpurrep. Cymmartop.
MHuoropa3psaaslii cymmarop. [locTpoeHne cxem Ha JIOTHYECKUX 3JIEMEHTAX IO
3aJlaHHOMY JIOTHYECKOMY BBIPQXKEHUIO. 3aIllUCh JOTMYECKOTO BBIPAKEHUS IO

JIOTUYECKOM cXeMe

2.10

Mogaenu u moxaenupoBanue. Llenmn monenupoBaHus. AIEKBaTHOCTh MOJETH
MOJICIIUPYEMOMY 00BEKTy uiu Tiporieccy. dopmanuzanms MpUKIaIHbIX 3a/1a4.
[IpencraBieHre pe3ylnbTaTOB MOJAETUPOBAHUS B BHUAC, YIOOHOM JUIs
BOCIIpUATHS 4YeJNOBEeKOM. ['padudeckoe TMpencTaBIeHUE NaHHBIX (CXEMBI,

TaOIUIIBI, TPAPUKH).

211

HpeHCTaBHeHI/IC HOCJIbIX YHCCI B MMaMATHU KOMIIBIOTCPA. OFpaHI/I‘IeHHOCTB

JMarna3oHa 4yucell IpH OTpaHUMYEeHUU KoiuuyecTBa paspsanoB. [lepemosnHenHue
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2.13

2.14

paspsaHOi ceTku. be33HakoBble W 3HAKOBBIC JaHHBIC. 3HAKOBBIA OHT.
JIBOWYHBIN TONIOJTHUTEIBHBIN KOJI OTPULATEIbHBIX YUCEN.

[ToGuToBBIC JIOTMYEecKue omepanuu. Jlormdeckuii, apudMeTHUUECKHH U
uukiauyeckuii capuru. lludpoBanue ¢ momoupl0 MOOUTOBOI omepaiuu

«uckirouaroee MJINy

IIpencraBieHue BENIECTBEHHBIX YMCEI B TAMATH KOMIIBIOTEpA. 3HA4YaIlast 4acThb
U TOpsAoK yMcia. Jlmama3oH 3HaueHWH BelIeCTBEHHBIX umcen. [Ipobiembr
XPAaHECHMS BEIICCTBEHHBIX 4YMCEJ, CBS3aHHBIE C OrPAHMYEHHEM KOJIUYECTBA
paspsaoB. BelnonHeHne onepanyii ¢ BEIIECTBCHHBIMU UYMCIIAMH, HAKOILICHHUE

oIIn0OoK IIpHU BBIYUCIICHUAX

I'padsl. OcHoBHble moHATUA. Bunel rpados. Onucanue rpadoB ¢ MOMOLIbIO
MaTpull CMEKHOCTH, BECOBBIX MATpHUIl, CIMCKOB CMEXHOCTH. Pemenue
AITOPUTMUYECKHUX 3a/1a4y, CBSA3aHHBIX C aHaIM3oM TrpadoB (mocTpoeHue
ONTUMAJILHOIO IYyTH MEXJAy BepUIMHaMu rpada, OoIpelesieHHe KOJIU4ecTBa
pPa3IMYHBIX IIyT€d MEXIy BEpIIMHAMH OPUEHTHUPOBAHHOIO AalUKINYECKOTO
rpaga)

HepeBbs. bunapnoe nepeBo. JlepeBbst moucka. CnocoObl o6xona jaepesa.
[IpencraBnenne apudMeTHUIECKUX BBIpAKEHUH B BUIE AepeBa. Vcnonp3oBanue

rpadoB 1 IepeBbEB MPHU OMUCAHUN 0OBEKTOB U MPOLIECCOB OKPYIKAIOIIEr0 MUPA

2.15

2.16

JluckpeTHbIe UTPHI IBYX UTPOKOB ¢ MoJiHOM nHdopmanuei. [loctpoenue nepesa
nepebopa BapUaHTOB, OINHUCAHWE CTPATETUH UIPHl B TaOMU4YHOU Qopme.

BLII/II‘pLIIJ_IHI)Ie W NPOUTPLINIHBIC TO3UITUN. BLII/II‘pLIIJ_IHHC CTpaTeruu

CpenctBa  MCKYCCTBEHHOIO  MHTeNJIeKTa. VaeHTUUKAMs H  MOMCK
n300pakeHui, pacro3HaBanue Jull. Mcrnoab30BaHNE METO0B UCKYCCTBEHHOTO
UHTEIUIEKTa B OOy4alomMx  cucreMax. lcmonb3oBaHMe — METONOB
HCKYCCTBEHHOI'O MHTEJIEKTa B podoTtoTexHuke. IuTepuer Bemieil. Heliponusie

CCTHU

3.1

3.2

AJTOpUTMBI M TPOrpaMMHUPOBAHNE

CDOpMaJ'II/IBaI_[I/ISI MOHATHSA aJIrOpUTMaA. Mamuna TLIOpI/IHFa KaK YHUBCpPCAJIbHAA

MOJEJb BEIYMCICHUMN

OreHka CIOXHOCTH BBIYMCICHUH. Bpems paGoTel U 00BEM HCIONIB3YyeMOM
aMsATH, HUX 3aBUCHUMOCTb OT pa3Mepa MCXOAHBIX JaHHBIX. OueHka
ACUMIITOTUYECKON CJIOKHOCTH aJrOPUTMOB. AJITOPUTMBI IOJIMHOMHAIBHON
cinoxHoctu. [lepeGopubie anroputmel. IlpuMepsl pa3nUyYHBIX aNTOPUTMOB

peuicHu-d OJHOM 3ala4uu, KOTOPBIC UMCIOT PA3JIMYHYIO CIIOKHOCTDH




3.3

OmnpeneneHre BO3MOXHBIX PE3YyJIbTaTOB pabOTHl MPOCTEHIINX ANTOPUTMOB
YIPaBICHUS UCIIOJHUTENSMU U BBIYMCIUTENBHBIX alrOpUTMOB. OmpeneneHue

MCXOJHBIX JAHHBIX, IPU KOTOPBIX aJITOPUTM MOKET JIaTh TpeOyeMblii pe3ysIbTar

3.4

3.5

3.6

AAropuTMbl 00pabOTKM HATypajbHBIX YHCEN, 3alMCAHHBIX B IMO3UIIMOHHBIX
cUCTeMaX CUMCIIEHHUsA: pa30MeHHe 3aluCH YHUClla Ha OTIeNbHble LUQPBI,
HaxXOXJICHUE CYMMBbl U INpOU3BEIEHUs LU(p, HAXOXKICHHE MaKCHUMaJIbHOMN
(MHHHMAITEHOW ) TTU(PHL.

[IpencraBnenue uuciaa B BUAE HaOoOpa IMPOCTHIX COMHOMKUTENEH. AJITOPUTM
OBICTPOrO BO3BEJEHMsS B cCTeleHb. [IOMCK MNPOCTBIX 4YHCET B 3aJaHHOM

AUara3oHe C IIOMOIIBIO AJITOPHUTMaA «KPCHICTO BpaTOC(beHa»
MHOFOp&SpHI{HHe OeJabIC YKucila, 3aJa4u JUTMHHOM apI/I(bMeTI/IKI/I

S3eik nporpammupoBanus (Ilackans, Python, Java, C++, C#). Tumbl JaHHBIX:
I[EJIOYHCIICHHBIC, BEIICCTBCHHBIC, CUMBOJIBHBIC, JIOTHYECKHE. BeTBicHMS.
Cnoxusie ycnoBus. Lukisl ¢ ycnoBuem. L{UKIIBI 110 IEpEeMEHHOM.

OO6paboTka naHHBIX, XpaHamuxcs B (aiinax. TekcToBble U TBOMYHBIE (ailiibl.
daiinoBsie nepeMeHHble ((ailnoBeie ykazarenu). Urenue u3 daiina. 3amuch B
daiin.

Pazbuenue 3amaun Ha moa3anaun. [logmporpaMmer (TpotieAypsl U PYHKITHH).

Hcnons3oBaHue CTaHHapTHOﬁ OMONMOTEKHU SI3bIKA mporpaMMHupOBaHUA

3.7

3.8

3.9

Pexypcus. PexypcuBnble npouenypsl u GyHkiuu. Vcnonas3oBaHue cTeka Ais

opraHu3anu pe€KypCHBHBIX BbI3OBOB

Yucnennsle MeToAbl. TouyHOE M MPUOIMKEHHOE pelleHus 3a1a4u. YucieHHoe
pelleHre ypaBHEeHMH ¢ MOMOUIbI0 Mojadopa napaMeTpa. UMcIeHHble METOIbI
pelleHns ypaBHEHHMiIl: MeToJ mnepebopa, METOJ MOJIOBUHHOTO JEJIEeHUS.
[TpubOnm:xE€HHOE BBIYMCIIEHUE IJIMH KpUBbIX. Bbruncnenue miomanei ¢uryp c
MOMOIIBIO YHCIIEHHBIX METOAOB (METO MPSIMOYTOJIbHUKOB, METOJ] Tparenuil).
ITouck Mmakcumyma (MUHHUMYMa) (GYHKIMHM OJHOM TEPEMEHHOW METOa0M

IIOJIOBHHHOT'O ACJICHUA

OOpaboTka  CHUMBOJBHBIX  JaHHBIX. BcTpoeHHble  (QYHKIUU  s3bIKa
MPOrpaMMHUpPOBAaHUS i  OOpaOOTKM CUMBOJIBHBIX CTPOK. AJTOPUTMBI
00pabOTKM CHMBOJIBHBIX CTPOK: MOJCUET KOJIMYECTBA MOSBICHUN CHMBOJIA B
CTpOKe, pa3OueHHe CTPOKM Ha cjJoBa MO MNpPOOEIbHBIM CHMBOJIAM, IMOHMCK
MTOACTPOKH BHYTPH JTAaHHOM CTPOKH, 3aME€HA HANJACHHOW IMOJCTPOKH Ha JPYTYIO
cTpoKy. I'eHepaisi Bcex CJIOB B HEKOTOPOM ai(aBUTE, YAOBIETBOPSIOLIUX
3aJjaHHbIM orpanundeHusM. [IpeoOpa3oBaHue yucia B CUMBOJIBHYIO CTPOKY U

o0paTHO

3.10

MaccuBbl M TOCIENOBATEILHOCTH 4YHCEN. Brruncienue 0000MmEHHBIX

XAapPaKTCPUCTHUK DJJICMCHTOB MaACCHUBa WA YHCI0BOM oCICaA0BaTCIBbHOCTHU




3.11

(cyMMBI, TIpOW3BENEHHsS, CPEIHEr0o apu(PMETHYECKOr0, MUHUMAIBHOIO U
MaKCHUMAaJIbHOTO 3JIEMEHTOB, KOJIMYECTBA JJIEMEHTOB, YIOBJIETBOPSIOLINX
3aJlaHHOMY YyCIIOBUIO). JIMHEWHBII MOMCK 3aJaHHOTO 3HAYEHHUS B MacCUBE.
AAroput™bl pabOThl C 3JIEMEHTAMH MacCHBa C OJHOKPATHBIM IPOCMOTPOM
MmaccuBa. COpTUPOBKA OJJHOMEPHOTO MaccuBa. [IpocThie METOAbI COPTUPOBKU
(Merox my3blpbKa, METOJ BbIOOpa, COpTHpPOBKA BcTaBKaMu). CopTHpPOBKa
cnusaueM. beicTpas coptupoBka MaccuBa (anroputm QuickSort). J[BowuHbIi

IIOUCK B OTCOPTUPOBAHHOM MACCUBC

JIBymMepHBICE MacCUBBI (MaTpHIlbl). AJTOpUTMBI O0O0pPabOTKH JBYMEPHBIX
MAaCCHBOB: 3allOJJHCHHE JIBYMEPHOI'O YHCIOBOTO MAacCCHBa IO 3aJlaHHBIM
IpaBUjIaM, TIOUCK AJIEMEHTa B JByMEPHOM MACCHBE, BHIYHCICHHE MaKCHMyMa
(MMHMMYMa) ¥ CyMMBbI 3JIEMEHTOB AByMEPHOT'O0 MacCHBa, IEPECTAHOBKA CTPOK U

CTOJ'I6I_IOB ABYMCPHOI'O MaCCHBa

3.12

3.13

3.14

3.15

CnoBapu  (accoluaTHBHBIE  MACCHBBI, OTOOpa)xxeHHs).  XOII-TaOJHUIIBI.

HOCTpOCHI/Ie aHQ)aBI/ITHO"IaCTOTHOFO CJIOBapA AJIA 3aJaHHOI'0 TCKCTa

Creku. AHanM3 TNPaBUIBHOCTH CKOOOYHOIO BBIpaKEHUS. Bpluucienue
apu(pMeTUYECKOro BhIPAXKEHHUS, 3alIMCAHHOTO B MOCTPHUKCHOM popme.

Ouepenu. Mcnonp3oBaHue ouepeu Al BpEMEHHOIO XpaHEHUS TaHHbIX

Anroputmbel Ha rpadax. IlocTpoeHne MUHUMAJIBHOIO OCTOBHOIO J€peBa
B3BCHICHHOT'O CBA3HOI'O HCOPUCHTUPOBAHHOT'O rpa(ba. KonmuaectBo Pa3IINYIHBIX
nyTell Mexay BepIIMHAMHM OpPUEHTHPOBAHHOIO AalMKIMYEeCKOro rpada.

Anroput™m JleHKCTpEI

HepeBbs. Peannsanus nepeBa ¢ NOMOLIBIO CCBUIOYHBIX CTPYKTYp. JIBOMUHBIE
(Ounapusbie) nepeBbsi. [locTpoeHue nepeBa A 3aJaHHOTO apH(PMETHUYECKOro
BbIpakeHUs1. PexypcuBHBIe aliropuT™Mbl 00xoaa aepesa. Mcnonas3oBanue creka

Y odepeu it 00Xo/a nepena

3.16

3.17

JlnHamMHuueckoe MporpaMMHpOBaHUE KaK METOJ] pELIeHHs 3a/1a4 C COXpaHEHUEM
MPOMEXYTOUHBIX  PE3yJbTaTOB.  3aJayM, pellaeMble C  [OMOIIBIO
JMHAMUYECKOTO MPOrPaMMUPOBAHUS: BBIUMCIEHUE PEKYPCUBHBIX (DYHKIIHIA,

MNOJCYET KOJIUYECTBA BAapHWaHTOB, 3a/1a4Y1 OIITUMH3alIUN

[Tonatue 06 0OBEKTHO-OPHUEHTHUPOBAHHOM IpOrpaMMHUpoBaHUU. OOBEKTH U
kJyacchl. CBOMCTBA U METOJIbI 00bEKTOB. OOBEKTHO-OPUEHTHUPOBAHHBINA aHAIIN3.
Pa3zpaGoTka mporpaMM Ha OCHOBE OOBEKTHO-OPUEHTHPOBAHHOIO IOAXOAA.

HHKchyJ’IHHI/IH, HacCJICcJ0BaHUC, HOJ'II/IMOp(bI/IBM

WHudopmanoHHbIe TEXHOJIOTUU

4.1

Ananus JaHHBIX. OCHOBHBIE 3ala4i aHaJIn3a JaHHBIX: HPOTHO3UPOBAHUC,

Knaccuukanus, KilacTepuszanus, aHajau3 OTKiIoOHeHuH. IlocienoBaTenbsHOCTh




4.2

4.3

pelIeHus 3a/1a4 aHaIM3a NaHHBIX: COOp MEPBUYHBIX TAHHBIX, OYMCTKA U OIICHKA
KayecTBa JaHHBIX, BBHIOOp W (WIM) TOCTPOCHHME MOJENH, MpeoOpa3oBaHHE
JAHHBIX, BU3YyaJIM3allusl JAaHHBIX, HHTepIpETaIus pe3yibraToB. [IporpamMmmMHbIe
cpeacrtBa u VHTepHET-CEpBHUCHI Ui 00paOOTKU ¥ TPEICTABICHHS JIaHHBIX.
Bonpimme nannpie. MammaHOE 00yueHue

AHanu3 NaHHBIX C MOMOIIBIO AJIEKTPOHHBIX TaONIUI. BplYMcIeHHE CyMMBI,
cpenHero  apudmeTH4YecKoro, HamOOJbIIero (HAaWMMEHBINEr0) 3HAYCHHS
nuanazoHa. Beraucnenne kod((uUIMEHTa KOppeNIsuud IBYX PsIOB JaHHBIX.
[TocTpoeHne cTONOYATHIX, JTMHEHYATHIX M KPYrOBBIX nuarpamm. [loctpoeHue
rpadukoB  ¢yaknui. [logbop  nMHMM  TpeHAa, peUmICHHE  3a1ad
MPOTHO3UpPOBaHMS. PellieHre 3a7ay ONTHMHU3ALIUU C TIOMOIIBIO JICKTPOHHBIX

TadJIUIL

JluckpeTu3zamnus TPH MaTEeMaTHYeCKOM MOJCIMPOBAHUHM  HEMPEPBIBHBIX
nporeccoB. MojenupoBaHue IBMKEHUS. MoaenupoBaHue OHOIOTHYECKHX
cucreM. MaTtemaruyeckue MOJCIM B SKOHOMHUKE. BbIUMCIUTEIbHBIC
AKCIEPUMEHTHI ¢ MozesaMu. OOpaboTka pe3ylbTaToB AKCIEpUMEHTa. MeTos
HaUMEHBIINX KBajpaToB. OIlIEHKa YHCIOBBIX IapaMETPOB MOEIUPYEMbIX
O00BEKTOB W TMpPOIECCOB. BoccTaHOBIGHHWE 3aBHCHMOCTEH TO pe3yibTaTram

OKCIICPUMCHTA

4.4

4.5

BepostHOoCTHBIE MOJICIIH. Metonrnl Momnte-Kapio. Mutanmonsoe

MozenupoBanre. CHCTEMbI MaCCOBOTO 0OCITYKHUBAHUS

TaOnuunble (pensuuoHHble) Oa3bl JOaHHBIX. TalOmuma — mpencTaBiIeHHE
CBeJIeHUI 00 OQHOTUITHEIX 00beKkTax. [loie, 3amuch. Kirrou Tabaumel. Pabora ¢
rotoBoil 6a30il gaHHBIX. 3anosiHeHHWe Oa3bl JaHHBIX. [louck, copTHpoBKa U
(buabTpaIus JaHHBIX. 3alPOCHl HAa BEIOOPKY JaHHBIX. 3aMPOCHI ¢ TapaMeTpaMH.
Brraucinsiemble mosisi B 3anpocax.

MHuorotabiauanble 0a3bl JaHHBIX. TUIBI CBA3eH Mexay TabnuiaMu. BHerrHwmit
ko4, [lenoctHocTs 6a3bl JaHHBIX. 3ampockl K MHOTOTAOIMYHBIM 0Oazam

JaHHBIX

4.6

TekcroBeii mpoueccop. Cpencrtsa IMOMCKa M aBTO3aMEHBI B TEKCTOBOM
npoueccope.  CTpyKTypUpOBaHHBIE  TEKCTOBbIE  JOKYMEHTHL.  CHOCKH,
ornaBieHue. IIpaBuna  IUTUPOBAaHMS ~ UCTOYHUKOB U O(GOpPMIICHUS

oubmorpaduIecKux CChIIOK




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Undpopmaruka (B 2 yactsx); 10 kinace. yriayonennoe ooyuenue [omsxos K.1O.,
Epemun E.A. OO1iecTBo ¢ OrpaHu4eHHO# 0TBETCTBEHHOCTHI0O « BTHOM.
JlaGoparopus 3HaHUI»; AKIIMOHEpHOE 00111ecTBO «M31aTenbCcTBO
«IIpocBemenue»

* Unudopmaruka (B 2 yactsx); 11 kimacc. yrnmyonennoe ooyuenue [lomskos K.1O.,
Epemun E.A. OO11ecTBO ¢ OrpaHM4YeHHOM OTBETCTBEHHOCTHI0O « BTHOM.
JlabopaTopus 3HaHMI»; AKITMOHEPHOE 00111ecTBO «I31aTENBCTBO

«IIpocBemenue»

METO/IUYECKHUE MATEPHUAJIBI JJIS1 YUUTEJISA

Nudopmatuka. 10—11 kinaccel. ba3oBbiit ¥ yriryOieHHBIA YPOBHUA: METOIUYECKOE
II0COOHE;

[Tomsixos K. 1O. / Epemun E. A.; BUHOM. JlabopaTopus 3HaHMi

Caiit https://kpolyakov.spb.ru

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU
HUHTEPHET

['ocynapctBennas obpazoBatenbHas miatgopma «Poccuiickas snekTpoHHas

mkosiay (https://resh.edu.ru/subject/19/7/')



Caiir https://kpolyakov.spb.ru

Caiit https://education.yandex.ru/uchebnik






