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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma no nndopmatuke (yriayOiaEHHBIM YpOBEHb) Ha YPOBHE CPEIHETO
oOmiero oOpa3oBaHus pa3paboTaHa Ha OCHOBE TpeOOBaHUU K pe3ysbTaTam
OCBOGHHUS OCHOBHOM  0Opa3oBaTENbHOW  MPOrPaMMBI  CPEAHETO  OOMIETO
oOpazoBanusi, npenctaBieHHbix B @I'OC COO, a Taxxke ¢enepanbHOl paboueit
POrpamMMbl BOCIIUTAHUS.

[Iporpamma 1o wuHbOpMaTHKE Ha€T MpEACTaBICHUE O UENsIX, OO0mIei
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOIIMXCA CPEICTBAMHU
yueOHoro npeamera «MHdopmaTuka» Ha yriayOn€HHOM ypOBHE, YCTaHABIMBAET
00s13aTeTbHOE IPEeIMETHOE CoJiepKaHue, npeayCcMaTpUBacT ero
CTPYKTYpUPOBaHUE MO pa3jieiaM U TeMaM Kypca, ONpeAessieT pacupeeieHue ero
1o kinaccaM (rogam M3y4yeHus), 1a€T NPUMEPHOE paclpe/esieHue yyeOHbIX 4acoB
M0 TEMAaTHUYECKUM pasfenaM Kypca U PEKOMEHIyeMyiko (IPUMEPHYIO)
MOCNIEIOBATEIPHOCTh WX  HM3yYeHUS ¢ y4€TOM  MEXKMPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBf3€H, JIOTUKH Y4eOHOTO TMpollecca, BO3PACTHBIX
0COOEHHOCTEH 00yUaIOIIUXCSl.

[TporpamMMma 1o MHPOpPMATHKE ONpPEAEIIAeT KOTUUECTBEHHbIE U KAaUECTBEHHBIE
XapaKTePUCTUKU Y4eOHOTO MaTepHaa JIJs KaXI0TO roja U3yuyeHusi, B TOM YHUCIIe
JUISL COJEPKATEIbHOTO HATOJHEHHs] Pa3HOrO BHAa KOHTPOJS (MPOMEXKYTOUHOU
aTTecTalluu oOyuJarommxcs, BCEPOCCUNCKUX MPOBEPOYHBIX pabor,
rocyapCTBEHHOM UTOTOBOM arrecraiun). [Iporpamma o nndopmaTtuke sBiseTcs
OCHOBOM JJIi COCTABJICHHS AaBTOPCKUX YYEOHBIX MpOrpaMM U Y4eOHUKOB,
MOYPOYHOTO TIAHUPOBAHUS Kypca YIUTEIIEM.

HNudopmaTtuka B cpegHem oOieM o0pa30oBaHUU OTPAKAET:

CYUIHOCTh HMH(OPMATHKM KaK HAyYHOM JHUCUMIUIMHBI, HU3ydarolen
3aKOHOMEPHOCTH MPOTEKAaHUs U BO3MOKHOCTH aBTOMATHU3AlMU HHPOPMAIIMOHHBIX
MIPOIIECCOB B Pa3IMYHBIX CUCTEMAX;

OCHOBHBIE  00IacT  TMpUMEHEHUS  WHPOPMATHUKH, TPEKIE  BCETO
WHGOPMAITMOHHBIE TEXHOJIOTHH, YIIPABIIEHUE U COITUABHYIO Chepy;

MEXIUCUUIUIMHAPHBIA ~ XapakTep MHPOPMATHUKH U HUH(DOPMALMOHHOU
JESITEIIBHOCTH.

Kypc uHbopmatuku ajis ypoBHsSI CpeaHEro o0Iero o0pa3oBaHUs SBISAETCS
3aBEpIIAIONIMM DJTallOM HEMPEepPHIBHOW TMOATOTOBKH OOydYalomuxcsi B 00JacTu
uHGOPMATUKU U UH(OPMALIMOHHO-KOMMYHHMKAIIMOHHBIX TEXHOJIOTHH, OmupaeTcs
Ha cojiepKaHue Kypca WH()OPMATHUKHA YPOBHS OCHOBHOTO OOIETO 0Opa3oBaHUS U
ONMBIT  TIOCTOSTHHOTO  MpPUMEHEHUs  MHGOPMAIMOHHO-KOMMYHHKAITMOHHBIX
TEXHOJIOTUM, AA€T TEOPETHUYECKOE OCMBICIEHUE, MHTEpPIpEeTaluio U 0000IIeH e
ATOTO OIBITA.



PesynpTaThl  yriayOJaeHHOTO ypOBHS HM3Yy4eHHS y4eOHOTO MpeaMmera
«Madopmatukay OpPHEHTHPOBAHBI HA TMOJYYCHHE KOMIIETEHTHOCTEH ISt
nocJyeyromieit nmpodeccuoHaaIbHOM neaTenbHOCTH. OHM BKITIOYAIOT B CEOS:

OBJIQJICHUE KIIIOYEBBIMU MOHATUSAMH M 3aKOHOMEPHOCTSAMH, PACIO3HABAHUE
COOTBETCTBYIOIIUX UM  TPU3HAKOB M  B3aUMOCBSI3€d,  CIOCOOHOCTH
JIEMOHCTPUPOBATH PA3JIMUHbIC TOAXO/IbI K U3YUYEHHUIO SBJIICHUI;

YMEHHE peniaTh THUIOBBIE MPAKTUYECKHUE W TEOPETUUECKUE 3ajlayu,
XapaKTepHbIE ISl UCTIOJIb30BaHM METO/I0B U HHCTPYMEHTApHs JAaHHOTO y4eOHOTO
MIpEAMETA;

HaJIM4ME TPEJCTAaBICHUN O JIaHHOM Y4e€OHOM TMIpEeJMETe Kak IIeJIOCTHOM
TeOpuu (COBOKYNMHOCTH TEOPHil), OCHOBHBIX CBS3MX CO CMEXKHBIMU OOJACTAMHU
3HAHUU.

B pamkax yrinyOGi€HHOTO ypoBHSI U3yueHUs MHMOpMATHKU 00ecreynBaeTcs
1eJICHANPABJICHHAs] TIOJIFOTOBKA OOYYAIOMIMXCS K MPOJIOJDKEHUIO 00pa3oBaHUs B
OpraHu3alnusax  OpodeccuoHaIbHOTO  O0pa3oBaHUsS MO  CHEHUAIBHOCTSIM,
HEMOCPEJCTBEHHO CBSA3aHHBIM C IU(PPOBBIMM TEXHOJIOTHUSMH, TaKUM Kak
nporpaMMHasi MHXKEeHepus, MH(OpMalMOHHAs O€30MacHOCTh, UHGOPMAIMOHHBIE
CUCTEMBl M TEXHOJOTUU, MOOWJIbHBIE CHUCTEMbl U CETH, OOJBIINE JaHHBIE U
MalIuHHOE O0O0Yy4YeHUE, TMPOMBINIJICHHBIM WHTEPHET BEIICH, WCKYCCTBEHHBIN
WHTEJJIEKT, TEXHOJOTUM OECHpOBOJHON CBSI3M, POOOTOTEXHHMKA, KBAHTOBBIC
TE€XHOJIOTUH, CHUCTEMBI PACIpPEAENIEHHOIO PEECTpa, TEXHOJOTUH BHUPTYAIbHOW WU
JIOTTIOJTHEHHOM PEeaIbHOCTEM.

OcHoBHasi 1enb uU3ydeHUsi yuyeOHoro mpeamera «UudopmaTuka» Ha
yrayOnéHHOM  ypOBHE CpelHero o0miero oOpa3oBaHus — OOECIeUYCHHE
JATbHEUIIET0 Pa3BUTHS WH(MOPMAIIMOHHBIX KOMIETEHIMM O00ydJaromerocsi, ero
TOTOBHOCTH K JKM3HH B YCIIOBUSAX Pa3BUBAIOIIETOCS HHPOPMALIMOHHOTO OOIIECTBa
M BO3pacTalolleil KOHKYPEHUMU Ha phIHKE Tpylaa. B CBA3M ¢ 3TUM H3ydyeHUE
uHpopmatuku B 10—11 xmaccax goMKHO 00€CTICUUTD:

c(hOpMHUPOBAHHOCTh MMPOBO33PEHHUSI, OCHOBAHHOTO Ha TOHMUMAaHWUU POJIU
uHpopmatuku, HHPOPMAIMOHHBIX W KOMMYHHUKAIMOHHBIX TEXHOJOTHH B
COBPEMEHHOM OOIIIECTBE;

c(hOpPMHPOBAHHOCTH OCHOB JIOTUYECKOTO U AITOPUTMHUYECKOTO MBIIIICHUS;

c(hOpMHPOBAHHOCTh YMEHHMM pa3an4ath (akThl W OIEHKH, CpPaBHUBATH
OIICHOYHBIC BBIBOJbI, BUJIETh HX CBS3b C KPUTEPUSMH OICHUBAHUS U CBS3b
KPUTEPUEB C ONPEACIEHHON CUCTEMON LIEHHOCTEM, IIPOBEPATH HA IOCTOBEPHOCTH U
00001maTh nHpOpMaIHIo;

c(OPMHPOBAHHOCTh  MPEJCTABICHUNW O  BIUSHUU  WHGOPMAIMOHHBIX
TEXHOJIOTMA Ha JU3Hb 4YEJOBEKa B OOIIECTBE, IOHWMAHHE COIMATILHOTO,
DKOHOMHYECKOTO, MOIUTHYECKOTO, KYJIbTYPHOIO, HOPUAUYECKOrO, HPHUPOIHOTO,



HPrOHOMHUYECKOTO,  MEIUIMHCKOTO U (U3HOJIOTMYECKOTO  KOHTEKCTOB
UH(GOPMAIIMOHHBIX TEXHOJIOTHIA;

NPUHATHE MPABOBBIX U 3TUYECKUX ACHIEKTOB MH()OPMALIMOHHBIX TEXHOJIOTHIA,
OCO3HAHME OTBETCTBEHHOCTH JIIOJEH, BOBICUEHHBIX B CO3JJaHUE U MCIOJIb30BAHUE
MH(POPMALIMOHHBIX CUCTEM, PACIIPOCTPaHEHUE UH(POPMALIHY;

CO3JaHHE YCIIOBUW JJIsi pa3BUTHUSL HABBIKOB y4E€OHOH, MPOEKTHOM, HAYy4YHO-
UCCJIEI0OBATENBLCKOW M TBOPYECKOM JESITEIbHOCTH, MOTHBALMHM OOYYarOIIUXCS K
CaMOPa3BUTHIO.

B conepxxanun yuebHoro mpenmera «MHpopmaTtukay BBIIEISIOTCS YETHIPE
TEMaTUYECKUX pa3zelia.

Pasznen «LludgpoBasi rpamMoOTHOCTH» TOCBAIIEH BOIPOCAM YCTPOMCTBA
KOMIIBIOTEPOB W JIPYTUX 3JEMEHTOB IU(GPOBOrO OKPYKEHHs, BKIHOYas
KOMIIBIOTEPHBIE CETH, UCIOJIb30BaHUIO CPE/ICTB ONEPALMOHHOMN CUCTEMBI, paboTe B
cetu lIHTepHET W WCIOJIB30BAHHUIO HMHTEPHET-CEPBUCOB, HH(MOPMALMOHHON
0€30MacHOCTH.

Paznen «Teopermueckue OCHOBbI HHGpOpPMATHKH» BKIIOYAET B ce0s
NOHATUUHBIA anmapaT WH()OPMATUKH, BOIMPOCHl KOJUPOBAHUS HWH(MOpMALUH,
U3MepeHUsT MHPOPMAIMOHHOTO 00BEMA JaHHBIX, OCHOBBI alIreOpbl JOTMKU U
KOMITBIOTEPHOI'O MOJAEIINPOBAHUS.

Paznen «AJaropurMbl M NPOrpaMMHpPOBAaHHeE) HAIPaBJIEH Ha pa3BUTHUE
ANITOPUTMHYECKOTO MBILIUICHHUS, pa3pad0TKy aJrOPUTMOB U OLIEHKY UX CJIOKHOCTH,
(GbopMUpOBaHKE HABBIKOB peali3alliid MpOrpaMM Ha S3bIKax MPOrpaMMHPOBAHMUS
BBICOKOT'O YPOBHH.

Paznen  «MH(popMauMoOHHBbIE  TEXHOJOIMHM»  IOCBALIEH  BOIPOCAM
IpUMEHEHUsT MH(POPMALMOHHBIX TEXHOJOTUH, peaJru30BaHHBIX B MPUKIATHBIX
POrPaMMHBIX MPOAYKTaX U MHTEPHET-CEPBUCAX, B TOM YMCIIE B 3aJja4ax aHalIM3a
JAHHBIX, UCIOJb30BAaHUIO 0a3 JaHHBIX U BJIEKTPOHHBIX TaONWLl JJIs PEIICHHUs
NPUKJIAIHBIX 337a4.

B npuBenénHoM nanee coaepxkanHuu ydyeOHoro npeamera «Hbopmarrka
KYPCUBOM  BBIJICJICHBI JIOMOJHUTEIbHBIE TEMbI, KOTOpbIE HE BXOIAT B
00s3aTeNbHYIO TPOrpaMMy OOyUEHHUsI, HO MOTYT ObITh MPEIOAKEHBI I U3yUYCHHUS
OTJEJIbHBIM MOTUBHUPOBAHHBIM U CITOCOOHBIM 00YYaIOIIUMCH.

VYrinyOnéHHbeli  ypoBEHb U3Yy4Ye€HHUS HH(POPMATUKH PpPEKOMEHAYyeTcs IJis
TEXHOJIOTUYECKOrO0  MpOQuUiIsl, OPUEHTUPOBAHHOTO HA  HWHXEHEPHYIO U
nHpopMaIMOHHYI0 c(]epbl eATeNbHOCTH. YTIyOJEHHBIM YPOBEHb H3y4YCHUS
uHGOPMATUKNU OOECTIEUNBAET: MOJATOTOBKY OOYUYaIOIIUXCs, OPUEHTHPOBAHHBIX Ha
CHELMATBHOCTH B 00JIaCTH HMH(POPMAIMOHHBIX TEXHOJOTHM M HHXXEHEPHBIE
CHELUATbHOCTH, YYacCTHE B IPOEKTHOM M UCCIENOBATEIbCKON JIESTEIBHOCTH,
CBSI3aHHOM C COBPEMEHHBIMH HAIpPABICHUSMU OTpacid HH(OPMALMOHHO-



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

[TocnenoBaTeTbHOCTh WM3YYEHHUS TEM B TpeneiaXx OJHOTO Toaa OOydeHHs
MOXXET OBITh HM3MCHEHA II0 YCMOTPCHHMIO YYHMTENIS NIPH IIOJTOTOBKE padouei
IIPOrPaMMBI U TIOYPOYHOTO TIJIAHUPOBAHHSL.

OO11ee YnCciIo YacoB, PEKOMEHJOBAHHBIX ISl U3y4yeHUs UH(popMaTUKu — 272
yaca: B 10 kimacce — 136 yacoB (4 4aca B Henenmo), B 11 kimacce — 136 vacoB (4 daca
B HEJICITIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Hu¢poBas rpaMOTHOCTH

TpeOoBaHusi TEXHUKM OE€30MACHOCTM M TUTHMEHBI TIpu paboTe C
KOMITBIOTEPAMH U IPYTUMU KOMITOHEHTaMU IIU(DPOBOTO OKPYKEHUSI.

[TpuHIUTIBI pabOTHl KOMIBIOTEPOB U KOMIIBIOTEPHBIX CUCTEM. APXUTEKTypa
don Heiimana. ABTOMAaTHUYECKOE BBIOJIHCHHUE MPOTPAMMBI  MPOIIECCOPOM.
OnepatvBHasi, MOCTOSIHHAs W JOJTrOBpeMeHHas mnamsitb. OOMEH JaHHBIMHU C
MOMOIIBI0 IIUH. KOHTpOJIepbl BHEMIHUX YCTPOUCTB. [IpsAMON 1OCTYN K TaMsITH.

OCHOBHbIE ~ TEHACHUMHU  PA3BUTHS  KOMIBIOTEPHBIX  TEXHOJOTHM.
[TapaitenbHbIe BBIYHCIICHUS. MHoromnponeccopHsie CHUCTEMBI.
CynepkomnbloTepbl. PacnipenenéHHble BBIYUCIUTENBHBIE CUCTEMBI M 00paboTKa
OonpmIMX JAaHHBIX. MOOWIbHBIE LH(PPOBBIE YCTpPOWCTBA ©W HMX pPOJb B
KOMMYHUKAIUSX. BcTpoennbie KOMITBIOTEPBI. MUKPOKOHTPOJLIEPHI.
Po6oTu3upoBaHHbIEe TPOU3BOICTBRA.

[IporpammHoOe oOecreueHre KOMIBIOTEPOB U KOMITbIOTEPHBIX cUCTeM. Bubl
nporpaMMHOro obecrnedyeHuss U UX HazHayeHue. OCOOEHHOCTH MPOTPaMMHOTO
oOecrieueHuss MOOWIBHBIX yCTpocTB. [lapamienbHoe mnporpaMMUpOBaHUE.
CuctemMHoe mnporpamMmHoe oOecriedyeHue. OnepallioOHHbIE CHCTEMBI. Y THUIUTHI.
HpaiiBeppl  ycTpoucTtB. MHCTasiuuss W = JOEUMHCTAULALUSA  IPOrPAMMHOIO
oOecreyeHusl.

@aitnoBbie cucTembl. [IpUHIMIBI pa3MelieHuss U UMEHOBaHUS (aijIoB B
nosroBpeMeHHoi namsaty. [llabmons! 11t onucanus rpymi (haisos.

[Iporpammuoe obecnieuenue. JluneH3npoBanue MPOrpaMMHOTO O0OecTieUeHuUs
u 1uudpoBeix pecypcoB. IlpompuerapHoe u  cBOOOAHOE MPOrpaMMHOE
obecnieuenue. Kommepueckoe 1 HEKOMMEPUECKOE HCIIOIb30BaHUE MTPOTPAMMHOTO
obecrieueHuss U 1UEPPOBBIX pecypcoB. OTBETCTBEHHOCTb, YCTaHABJIMBaeMas
3akoHOatenbCcTBOM Poccuiickorn @enepanuu 3a HEMPABOMEPHOE HCHOJIb30BAHUE
MPOrpaMMHOTO o0ecriedeHus U MUPPOBBIX PECYPCOB.

[IpyHUIMIIBI TOCTPOCHUS W allllapaTHhIe KOMIOHEHTHI KOMITBIOTEPHBIX CETEH.
CereBblie npotokoiabl. Cete UHTEpHET. Anpecanus B cetu MHTepHeT. [IpoToKO0IIBI
cteka TCP/IP. Cuctema JOMEHHBIX UMEH.

Pa3nenenne IP-cetm Ha moacetm ¢ moMomiplo Macok nonacereid. CereBoe
agMuHUCTpUpOBaHue. [lolyyeHne AaHHBIX O CETEBBIX HACTPOMKAX KOMIBIOTEpA.
[IpoBepka Hamuuus CBA3M C y3ia0M ceTth. OnpeneneHue mapuipyTa JIBHKEHUS
MTaKETOB.

Buast  pestensHocth B cetw  Uutepner. CepBuchl  HMHTepHeTa.
['eonH(pOpMaIIMOHHBIE CUCTEMBI. | €0JIOKAIIMOHHBIE CEPBUCHI PEATBHOTO BPEMEHU



(Hampumep, JIOKalusi MOOWJIBHBIX TEJIEPOHOB, OMpPENEICHUE 3arpyKEeHHOCTH
aBTOMAarvcTpasnei), THTEpHET-TOProBIisi, OpOHUPOBAHUE OMIETOB U TOCTUHMII.

["'ocynapcTBeHHbIE 3JIEKTPOHHBIE CEpBUCHI M yCiIyrd. CoLMaIbHBIE CETH —
OpraHu3alysl KOJUIEKTUBHOIO B3aUMOJEWUCTBUS U OOMeHa naHHbIMU. CeTeBoil
ATUKET: NpaBUja NOBEACHUS B KubepmpocTpaHcTBe. [IpobieMa nmoasmHHOCTH
nosydyeHHoM nHpopmanuu. OTKpBIThIE 00pa30BaTeNbHbBIE PECYPCHI.

TexHOreHHble M 3KOHOMHUYECKHE YTPO3bl, CBS3aHHBIE C HCIOJb30BaHUEM
MH(POPMALIMOHHO-KOMMYHUKAIIMOHHBIX TeXHONOrui. OOume nmpobsieMbl 3aliuThl
uHpopMaluu u  uUH(popmanuoHHOW  Oe3omacHoctu. CpeacTBa  3alUTHI
UHpOpMallMl B KOMIIbIOTEPAX, KOMIIBIOTEPHBIX CETAX W aBTOMATHU3UPOBAHHBIX
uH(popManMoHHbIX cucTemax. IIpaBoBoe oOecrneueHne UMHGOPMAILIMOHHON
0€30MacHOCTH.

[IpenoTBpanieHUEe  HECAaHKIMOHMPOBAHHOTO  JOCTyna K  JINYHOU
KOH(QUACHIMATBLHOW MH(POpPMAIUK, XpaHsIIeHCcs Ha MEPCOHATbHOM KOMIIbIOTEpE,
MOOMJIBHBIX yCTpoMcTBax. BpenoHocHOe mporpaMMHOe o0ecreyeHrue U CrocoObl
OOppOBl C HUM. AHTHBUPYCHBIE Mporpammbl. OpraHu3anusi JUYHOTO apXHvBa
uH(popmanuu. PezepBHoe konupoBanue. [laposnbHas 3anmTa apxusa.

MudpoBanne naHHBbIX. CHUMMETpUYHBIE U HECUMMETPUYHBIE MIHUQPHI.
[udper npoctoit 3amensl. [ludp [ezaps. [udp Buxenepa. Anroputm
mdposanus RSA.

Teopernyeckue 0CHOBBI HH(pOPMATHKHI

Nudopmanus, nanusle U 3HaHUs. VIHQOpMalMOHHBIE MPOLIECCHl B MPHUPOJE,
TE€XHHUKE U OOILECTBE.

HenpepriBHbIE M AMCKpETHBIE BEIMYMHBI U curHaibl. HeoOxomumocThb
JUCKpeTU3alu MH(opManuu, NpeAHa3HAYEHHOW UIsl XpaHEHHWs, Neperayud u
00paboTKH B IU(PPOBBIX CUCTEMAX.

JIBouuHOoe KoAupoBaHHE. PaBHOMEpHbIE M  HEPaBHOMEPHBIE  KOJBIL.
JlexonupoBaHHe COOOIIEHMI, 3alMCAaHHBIX C MOMOIIBI0 HEPaAaBHOMEPHBIX KOJOB.
Ycnosue @Pano. IlocTpoeHne OAHO3HAYHO AEKOAUPYEMBIX KOIOB C IMOMOUIBIO
nepeBa. EnuHUIIBI M3MepeHHs KonuecTBa nHPopMauuu. AndaBUTHBIA MOAXOM K
OLICHKE KOJIMYeCTBa MHPOPMALIUU.

Cucrtembl cumciieHusi. Pa3BépHyTas 3amuch LENbIX M JAPOOHBIX YHCEN B
NO3ULMOHHON cucTteMe cuMcieHns. CBOWCTBAa MO3WLIMOHHOM 3alUCU  YHWCha:
KOJIMYECTBO UG B 3alUCH, MPU3HAK JEIUMOCTH YMCJIa HA OCHOBAHUE CHUCTEMBbI
CUMCIIEHUA. AJITOPUTM IEepeBOAA 1IEJIOTr0 Yyucia U3 P-u4HON cUCTEMBI CUMCIICHUS B
JECATUUHYIO. AJTOpPUTM MepeBoja KOHEYHOM P-muHON npobu B NIECATUUHYIO.
ANTOpUTM NEpeBOJa LIEJIOr0 YUCIAa U3 AECATUYHOW CHCTEMbl cUUCiIeHHs B P-
nuHyto. IlepeBon KkoHeuHOW JnecATUUHON JApodbu B P-munyro. JIBomuHnas,
BOCBMEpUYHAs M IIECTHAALATEPUYHAS CUCTEMBl CUMCIICHUS, CBS3b MEKIY HUMHU.



Apudmernueckne orepanydd B TO3UIIMOHHBIX CHUCTEMaxX CUHCIEHUsA. TponyHas
YPAaBHOBEIICHHAs CUCTEMA CUUCIICHUS. [IBONUHO-IECATUYHAS CUCTEMA CUUCIICHUS.

KomupoBanme TtekcroB. KomupoBka ASCII. OpnoGaiiTHBIE KOIWPOBKHU.
Cranpapr UNICODE. Koauposka UTF-8. Omnpenenenue HHPOPMAIMOHHOTO
00BbEMAa TEKCTOBBIX COOOIIIEHUH.

KoaupoBanne  m3oOpaxkenuit. OueHka uHQOpMAMOHHOTO  00BEMa
rpaU4IeCKuX MaHHBIX MMPHU 3aJIaHHBIX pa3penieHuH U TITyOnHe KOIUPOBaHUS I[BETA.
[IBeToBbie Monenu. BektopHoe komupoBanue. Popmatbl rpapuyeckux Qaiiios.
Tpé&xmepnas rpaduka. GpakranpHas rpaduka.

Konupoanue 3Byka. OnieHKa HHPOPMAIIMOHHOTO 00bEMA 3BYKOBBIX JTAHHBIX
MIPY 33JJaHHBIX YaCTOTE NUCKPETU3AIMU U PA3PSATHOCTH KOJUPOBAHUA.

AnreOpa noruku. [loHsiTue BbICKa3biBaHMWs. Bpicka3biBaTenbHblE (HOPMBI
(npenukatel). KBaHTOPBI CyI11€CTBOBAHUS M BCEOOITHOCTH.

Jlornyeckue omneparu. TaOauIl MCTUHHOCTH. Jlormueckue BBIpAKEHUS.
Jlornueckne Tto)kaecTBa. Jl0Ka3aTEnbCTBO JIOTMYECKUX TOXKIAECTB C ITOMOUIBIO
Ta0JIMI ICTUHHOCTH. JIorndeckue onepanuy U onepaluy HaJl MHOKECTBaAMHU.

3aKoHbl aireOpbl JOTMKH. OKBUBAJEHTHBIE MNPEOOPA30BaHUS JIOTHUYECKHUX
BbIpaxkeHUM. Jlornueckue ypaBHEHHS U CUCTEMBI YPABHEHHUIA.

Jlornyeckue GyHKIUUA. 3aBUCUMOCTh KOJMYECTBA BO3MOXKHBIX JIOTUYECKHUX
GyHKIUN OT KOIM4eCcTBa apryMeHTOB. [1oIHbIE CHCTEMBI JIOTHYECKUX (PYHKITUM.

Kanonnueckue  Qopmbl  jormueckux  BblpaxkeHuidl.  CoBepIlEHHbIE
JTU3BIOHKTUBHBIE M KOHBIOHKTHBHBIC HOpPMaJbHBIE (OPMBI, aJITOPUTMBI HX
MOCTPOEHUS TIO TAOJIUIE UICTUHHOCTH.

Jlormyeckue »sneMeHTHI B cocTaBe KommbiloTepa. Tpurrep. Cymmarop.
MHuoropaspsaneiii cymmarop. [loctpoenne cxeM Ha JIOTMYECKHX JJIEMEHTAxX IO
3aJaHHOMY JIOTUYECKOMY BBIP@KECHUIO. 3aIlUCh JIOTUYECKOTO BBIPAXKEHUSA IO
JIOTUYECKOM CXEME.

[IpencraBienrie LENbIX YKHCEN B MHaMATH KoMIbioTepa. OrpaHUYe€HHOCTD
Jana3oHa 4YUCEel NpH OrpaHWYEHUH KOJIMYeCcTBa pa3psanoB. llepenonHenue
pa3psiAHOM ceTkH. be33HakoBbIe U 3HAKOBBIE JaHHbIC. 3HAKOBBIM OUT. [[BOMYHBII
JIOTIOJTHUTEIILHBIN KOJI OTPULIATEIbHBIX YUCEIL.

[TobutoBbie normdeckue omnepamuu. Jlorndeckuii, apupMeTUUECKHH W
nukinyeckuid  capuru.  [lludpoBanue ¢ moOMONIBIO MOOWTOBOW — OmEparuu
«uckimoyaroniee NJIN».

[IpencraBiieHrEe BELIECTBEHHBIX YHMCEN B IAMITH KOMIIBIOTEPA. 3HAdaIlas
4acTh W MOPSAIOK urcia. Jlmana3oH 3HAYEHWI BEMIECTBEHHBIX 4ucen. [Ipobmempl
XPAHECHUSI BEIIECTBEHHBIX YHCEJ, CBA3aHHBIE C OrPAaHUYCHUEM KOJIMYECTBA
pa3psaoB. BeinosiHEHME omnepannii ¢ BEMIECTBEHHBIMM YHCIIAMHU, HAKOIUJIEHUE
OLLIMOOK MIPH BBIYUCICHUSX.



AJITOPUTMBI U IPOrPpaAaMMHPOBaHUE

OmnpeneneHne BO3MOXKHBIX pPE3YyJbTAaTOB padOThl MPOCTEHIINX aITOPUTMOB
YIOPABJICHHUS HCIOIHUTEISIMU WU BBIYMCIUTEIBHBIX alroputmoB. OrpeaeneHue
UCXOJHBIX JAaHHBIX, IPU KOTOPHIX aJITOPUTM MOKET AaTh TpeOyeMblil pe3ysbTar.

Otanbl penieHUs 3a4ad Ha KoMIbloTepe. MHCTpyMeHTanbHBIE CpencTBa:
TPAHCIATOP, OTIATUUK, TpoGuIupoBIMK. KoMmumsmus u UHTepHpeTanus
nporpamm. BupTyanbHble MalllUHBI.

WnTerpupoBanHas cpeaa pa3paboTku. MeToasl OTIaAKM  MPOTPAMM.
Hcnonp3oBaHue TpaccUpOBOYHBIX Tadmuil. Otinanounbiii BeiBoA. IlomraroBoe
BBIIIOJIHEHHE ITporpammebl. Touku octaHoBa. [IpocMOTp 3HaUYEHN TEPEMEHHBIX.

Azpik  mporpammupoBanus (Python, Java, C+4++, C#). Tumbel JgaHHBIX:
LEJIOYUCIICHHbIE, BEIECTBEHHbIC, CHUMBOJIbHBIE, JIOTMUECKHE. BeTBiieHus.
Cnoxnble ycinoBus. Ilukinel ¢ ycimoBueM. [LlUMKiael 1O IEpEMEHHOM.
B3auMo3aMeHs€MOCTh  pa3IMYHBIX  BUJAOB  LMKJIOB. [HBapumaHT nuKIiIa.
CocTraBneHue IUKIAa C UCHOJIb30BAaHUEM 3apaHee ONpENEIEHHOr0 WHBapHaHTa
LUKJIA.

JIOKyMEHTHUpPOBaHUE porpamm. Hcnons3oBanue KOMMEHTApHEB.
[ToaroToBka onvcaHusl IPOrpaMMbl U HHCTPYKIIUH JJIS ITOJIB30BATEISL.

Aaroput™Mbl 00pabOTKH HATypaJIbHBIX YMCEN, 3allMCAaHHBIX B MO3WLMOHHBIX
CUCTEMAaxX CYHUCJIEHMs: pa3OHeHHe 3alucu 4Yucjia Ha OTAENbHble LHUQpHI,
HaxXOXXJEHUE CYMMbl W TIpoU3BeleHUs UU(Dp, HAXOKIACHUE MaKCUMAIbHON
(MUHUMATBHOMN) TTUDPHI.

HaxoxaeHue Bcex MpOCTBIX YMCEN B 3aJlaHHOM JuanasoHe. [Ipeacrasienue
yuciia B BUJIe HA0Opa MPOCTBIX COMHOKUTENEH. ANrOpUTM OBICTPOTO BO3BEAEHUS
B CTEIICHb.

OOpaboTka JaHHBIX, XpaHAIIUXCcs B (paitnax. TekcToBble U TBOMYHBIE (Pailibl.
daitnoBbie TIepeMeHHBbIE ((aitnoBbie ykazaTtenu). Urenuwe u3 (aitna. 3anuck B
daii.

Pa3ouenue 3amaun Ha noazanauu. [lognporpaMmel (Ipoueayphbl U GyHKIIUN).
Pexypcus. PexypcuBHble 00beKTHl ((pakransl). PekypcuBHbIE Mpolenypbl U
¢bynkuuu. Mcnonb3oBaHue cTeka sl OpraHu3aliyd PEKYpPCUBHBIX BHI30BOB.

Hcnonp3oBaHne CcTaHAApTHOM OMOMMOTEKH s3bIKa MPOrPaMMHPOBAHUA.
[Tonkmtouenne  OUONMMOTEK  MOANPOTPaMM  CTOPOHHMX  MPOU3BOJIUTEIIECH.
MoaynbpHBIN IPUHIUII IOCTPOEHUS IIPOTrPAMM.

Yucnennsie MeToapl. TouHoe © NPUOMDKEHHOE pEIICHUS 3a7ayM.
YuclieHHbIE METObI PELIEHUS] YPAaBHEHUI: METO/ repedopa, METO/ OJIOBUHHOTO
nenenus. [TpubnmxEéHHOEe BBIYMCICHUE JJIWH KPUBBIX. BhIuncieHue momaaen
buryp ¢ MOMOUIbIO YHMCIEHHBIX METOAOB (METOJl MPSAMOYTOJIbHUKOB, METO[



Tpaneuunii). Ilonck wmakcumyma (MuHUMYMa) (YHKIMKA OJHOM MepeMeHHOU
METO/IOM MTOJIOBUHHOTO JIEJICHHUS.

OOpaboTka CHUMBOJIBHBIX JaHHBIX. BcTpoeHHble  (QYHKIMU  sI3bIKa
POrpaMMUPOBaHUS 1Ji1 00pabOTKH CUMBOJIBHBIX CTPOK. AJITOPUTMBI 00pabOTKH
CUMBOJIBHBIX CTPOK: IMOJCYET KOJIMYECTBA TMOSIBJICHUA CHUMBOJIAa B CTpPOKE,
pa30HeHre CTPOKM Ha CJIOBa MO NPOOETbHBIM CHMBOJIAM, TOUCK MOJCTPOKHU
BHYTPU JAaHHOW CTPOKHM, 3aME€HA HAWJECHHOW IOACTPOKH HA APYTYIO CTPOKY.
['eHepanus Bcex CJIOB B HEKOTOPOM aihaBUTE, YIIOBIETBOPSIOUINX 3aJaHHBIM
orpanndeHusiM. [IpeobpazoBanue ynciia B CHMBOJIBHYIO CTPOKY U 00OpaTHO.

MaccuBbl W MOCHEAOBATENILHOCTH 4HCeN. BprunciieHne 0000MIEHHBIX
XapaKTEPUCTHUK 3JIEMEHTOB MAacCHUBa WM YHCIIOBOM MOCJIEI0BATEILHOCTH (CYMMBI,
MPOU3BEJEHUS, CPEIHEro apu(pMETUYECKOro, MUHUMAIBHOTO U MaKCHMaJbHOIO
3JIEMEHTOB, KOJIMYECTBA 3JIEMEHTOB, YAOBJIETBOPAIOIIMX 33JaHHOMY YCIIOBHIO).
JIMHEeNHbIN MOUCK 3aJaHHOTO 3HAYEHHUS B MACCHUBE.

CopTtupoBka 0HOMEpPHOTO MaccuBa. [IpocTbie METOABI COPTUPOBKHU (METO]T
ny3bIpbKa, METOJ BbIOOpa, COPTHUpOBKA BcTaBKamu). COpPTUPOBKA CIIUSHUEM.
beictpas coptupoBka MaccuBa (aaroput™m QuickSort). J[BOMYHBI MOUCK B
OTCOPTUPOBAHHOM MAacCCHUBE.

JIBymepHBbIE MaccuBBI (MaTpHUIbl). AJTOPUTMBI OOpaOOTKU JBYMEPHBIX
MaCCHBOB: 3aIOJHEHUE ABYMEPHOIO YHCIOBOTO MACCHBA MO 33JlaHHBIM IIpaBUjIaM,
MOUCK 3JIEMEHTa B JJBYMEPHOM MAcCCHBE, BHIYUCIEHUE MaKCUMyMa (MUHUMYMA) U
CYMMBbI 3JIEMEHTOB JBYMEPHOTO MacCHBa, IEPECTaHOBKA CTPOK M CTOJIOLOB
JBYMEpPHOI'O MacCHBa.

HNudopmanuoHHbie TEXHOJIOTHH

TekcToBbIil Tporieccop. PenaktupoBanue u ¢dopmatupoBanue. IIpoBepka
opdorpadun u rpammatukd. CpencrTBa TOHMCKAa U aBTO3aMEHbI B TEKCTOBOM
nporeccope.  Mcnons3oBanue  ctwiieil.  CTpyKTypUpOBaHHbIE  TEKCTOBbIC
nokymeHThl. CHOCkH, ornaBieHue. KosuiektuBHas paboTra ¢ JTOKYMEHTaMHU.
NHCTpyMeHTBI pelieH3UpOBaHUs B TEKCTOBBIX Mpoueccopax. O0iayHble CEepBUCHI.
Henoas mnepenucka. Pedepar. I[lpaBuia 1uTHpOBaHMS HCTOYHUKOB U
opopmieHust Oubnnorpaguueckux ccpuiok. OQopMieHue Crucka JUTepaTyphl.
3HAKOMCTBO C KOMIIBIOTEpPHOW BEPCTKOW TeKcTa. TeXHUUYECKUE CpeACTBa BBOJIA
TekcTa. Crnenuanu3upoBaHHBIE CpPEACTBA PEAAKTHUPOBAHUS MaTEMaTUYECKHUX
TEKCTOB.

AHanu3 naHHbiX. OCHOBHBIE 3a/lauyd aHalIW3a JaHHBIX: MPOTHO3UPOBAHUE,
KJIaccUpUKalus, KiacTepusalus, aHanu3 oTkioHeHuil. I[locnegoBarenbHOCTH
peleHus 3a7ad aHaJiM3a JaHHBIX: COOp MEPBUYHBIX JAHHBIX, OUUCTKA U OLIEHKA
KauecTBa JaHHBIX, BHIOOp W/WJIM MOCTPOSHUE MOJIEeTH, MpeoOpa3oBaHue JaHHBIX,
BHU3yaJIM3allvsl TaHHBIX, UHTEPIPETALMSA pe3ysbTatoB. [IporpammHbie cpeacTBa u



UHTEPHET-CEPBUCHI JIIsI 00pabOTKH U MpeCTaBIeHUs JaHHBIX. bombIiine naHHbIE.
Mamnnnoe o0y4yenue. HTeNIeKTyanbHblil aHaIU3 TaHHBIX.

AHanu3 JaHHBIX C MOMOILBIO IEKTPOHHBIX TAOIUL. BbIYMCIEHHE CyMMBI,
CPEIHET0 apu(PMETHUECKOTr0, HANOOJIbIIErO (HAMMEHBUIET0) 3HAUEHHS IUaIa30Ha.
Beruncnenne koag¢uuueHTa KOppeasuuu ABYX psAaoB AaHHbIX. llocTpoeHue
CTOJOYATHIX, JMHEWYaTBIX W KpPYroBbIX auarpamm. llocTtpoenue rpaduxos
¢dbyukuii. [Togbop auHMM TpeH[a, pelieHne 3a/1a4 MPOTHO3UPOBAHUSI.

UucneHHOE peElIeHUE YpaBHEHMM € TIOMOUIbI0 TOA0O0pa mapameTpa.
OnTuMu3anys Kak MOWCK HAWIy4YIIEero pelieHus B 3alaHHbIX ycioBusX. LlemeBas
¢yHKIMsA, orpaHuyeHus. JlokanbHble M TJ00aNbHBIH MUHUMYMBI II€JIEBOM
¢yHkuuu. Pemenue 3a1a4 oNTHMHA3AUU C TOMOUIBIO 3JE€KTPOHHBIX TAOIUL.

11 KITIACC

Teopernueckne 0CHOBbI HHPOPMATHKHU

Teopernyueckue MOAXOAbI K OLIGHKE KOJM4ecTBa UWHGOpMAIMU. 3aKoH
annutuBHOCTH MHMopmaruu. @opmyna Xapriu. MHpopmanus U BEpPOATHOCTS.
®opwmyna lllenHoHa.

Anroputmbl  cxkatust JnaHHbIXx. AnroputM RLE. Anroputm Xaddmana.
Anroputm LZW. ANTOpUTMBI CKAaTHSl JAHHBIX C MOTEPSIMH. Y MEHBLICHUE
rIyOuHBI KogupoBaHus 11BeTa. OCHOBHBIE Hjen anroputMmoB cxkatus JPEG, MP3.

CkopocTh Tmepelayd JaHHBIX. 3aBUCHUMOCTb BPEMEHHM IepeJayud  oOT
MH(POPMAITMOHHOTO 00BhEMA JTAHHBIX U XAPAKTEPUCTUK KaHama CBs3U. [IpuyunHbI
BO3HUKHOBEHHUS OIMMUOOK TIpU Tepenade JaHHbIX. Kogbl, MO3BOJISIONINE
OoOHapy>KMBaTh W HUCIPaBJIATh OIMIMOKHM, BO3HUKAIONIME TPH TMepenadye JTaHHBIX.
Paccrosinne Xaommunra. Koaupoanue ¢ moBropenuem 0utoB. Koapl XoMMuHra.

Cucrempl. KoMIIOHEHTBI cUCTEMBI M HX B3auMoaelcTBue. CHCTEMHBIN
ahdekrt. Ynpapnenue kak nHGopMalMoHHbli nponecc. OOpaTHas CBS3b.

Mogaenu u monenupoBanue. Llens monenupoBanusi. COOTBETCTBUE MOJIEIIH
MOJCIIUPYEMOMY OOBEKTY WJIU TMPOIECCy, Ienu MoaenupoBanus. dopmanmusanus
MPUKIIAIHBIX 3a]1a4.

[IpencraBienre pe3ynbTaTOB MOJCIUPOBAHUS B BHUIE, YAOOHOM A
BOCIIpUATHS yeaoBeKoM. I'padpuueckoe npeacrapieHue JaHHBIX (CXEMBbI, TaOJIUIIbI,
rpadukn).

['padp1. OcHoBHbIe moHATHS. Buasl rpados. Onucanue rpadoB ¢ MOMOIILIO
MATpUL] CMEXKHOCTH, BECOBBIX MATPUIL, CIHUCKOB CMEXHOCTH. PemeHune
QITOPUTMUYECKUX 3a/a4, CBSI3aHHBIX C aHalu3oM rpadoB (MOCTpOECHHE
ONTUMAJIBHOTO MYTH MEXJy BepuIMHaMu rpada, OmNpelereHue KOoJuyecTBa
Pa3IMYHBIX IYTEHM MEXAY BEPIIMHAMU OPHUEHTUPOBAHHOIO ALMKIAYECKOIrO

rpada).



JlepeBns. bunaproe nepeBo. JlepeBbs momcka. CrocoObl 00xoma mepena.
[IpencraBnenne apupMEeTUUECKUX BBIPAKEHUN B BHJIE AepeBa. JIUCKpETHbIE UIPbI
JIBYX UTPOKOB C mojHOU nHpopManuen. [Toctpoenue aepesa nepedbopa BapuaHTOB,
OINKMCAaHUE CTPATETUU UTPhl B TAOJUYHON (popMe. BBIMIPHILIHBIE U POUTPHIIIHBIE
NO3ULIMN. BEIMTPBIIIHBIE CTPATETUN.

CpeacTBa MCKYCCTBEHHOrO0 HMHTeIIeKTa. CepBHUCHI MAIIMHHOIO IMEpEeBOAA U
pacmo3HaBaHus ycTHOUM peun. KornutuBHbIe cepBUCHl. aeHTHPHUKAIUS U TOUCK
U300paKeHUH, pacno3HaBaHUE T, CamooOyuaromuecs CUCTEMBI.
VcKyCcCTBEHHBI MHTEIIEKT B KOMIIBIOTEPHBIX Urpax. Mcrosnb3oBaHue METOIOB
MCKYCCTBEHHOI'O MHTEJUIEKTa B O0y4aromux cucreMax. Mcnoiab3oBaHue MeTOI0B
MCKYCCTBEHHOI'O MHTEIJIEKTa B poOoToTexHuKe. MHTepHeT Bemieil. IlepcnexkTuBbl
Pa3BUTHS KOMIIBIOTEPHBIX HHTEIUICKTYAJIBHBIX cUCTeM. HelpoHHBIE CETH.

AJITOPUTMBI H IPOrPAMMHPOBaHHUE

dopManuzanus  NOHATHS — anropurma. MammbHa  TeropuHra — Kak
YHUBEpCcaJIbHas MOENb BeruncieHui. Tezuc Yépua—TwropuHra.

OueHka CII0XKHOCTH BbIUMCICHUN. BpeMsa paboTsl U 00BEM HCIONB3yeMOM
IaMsTH, HWX 3aBUCHMOCTb OT pa3Mepa MCXOIHBIX JaHHbIX. OleHka
ACUMIITOTHYECKOW CIIOKHOCTH  aJIrOPUTMOB. AJNTOPUTMBI IOJMHOMHUAIBHOU
cinoxxHoctd. Ilepebopubie anroputmsl. llpuMepsl pa3iaMyHBIX —aAJITOPUTMOB
peleHns OOHOM 3a/1a4i, KOTOPBIE UMEIOT PA3JIMYHYIO CIOKHOCTb.

[lonck mpPOCTBIX 4YHCEN B 3aJaHHOM JWAIa30HE C TMOMOIIBI AJITOpPUTMA
«pemiero DparocheHar.

MHoropa3psaHble 1ieible Yuciia, 3a7a4i JJIMHHON apu(pMEeTHKY.

CnoBapu  (accolMaTUBHBIE MAaCCHUBBI, OTOOpaKeHHUs). XOII-TAOJIHIIBI.
[TocTpoenue anpaBUTHO-4ACTOTHOTO CJIOBAPS ISl 3aJJaHHOTO TEKCTA.

Creku. AHamM3 TMPaBUIBHOCTH CKOOOYHOIO BBIpaXKEHHs. Bbluncienue
apu(PMETHIECKOTO BBIPAKEHUS, 3aMMMCAHHOTO B TOCT(PUKCHOM opMme.

Ouepenu. Mcnosib3oBaHUE OYepenn Isl BpEMEHHOTO XPaHEHUS JaHHBIX.

Anroputmbl Ha rpadax. I[locTpoeHne MHMHMMaIbHOIO OCTOBHOTO J€peBa
B3BEUICHHOTO CBS3HOTO HEOpUeHTUpoBaHHOro rpacda. KonamuecTBo paziuyHbIX
nyTel MeXay BepUIMHAMU OPUEHTHPOBAHHOI'O alUKJIMYECKOro rpada. AJroputMm
JIeWKCTpHL.

HepeBps. Peanuzanus nepeBa ¢ MOMOIIBIO CCBUIOYHBIX CTPYKTYp. JlBOMUYHbBIE
(Ounapubie) aepeBbsi. I[locTpoeHue naepeBa AJid 3aJaHHOTO apU(PMETHUECKOTO
BbIpakeHUs. PekypcuBHbBIE anroputmbl o0xona aepeBa. Mcnoiab3oBaHue cTeka U
ouepenu 1yt 00X0/1a JepeBa.

JIlnHamMu4eckoe NpPOrpaMMHMpPOBAHME KaK METOJX pEIIeHUs 3axad  C
COXpPaHEHUEM MPOMEXYTOUHBIX PE3YyJIbTAaTOB. 3aJaud, PEIIAEMBbIE C MOMOILIBIO



JTUHAMUYECKOTO TPOTPAMMUPOBAHMS: BBIUUCICHUE PEKYPCUBHBIX (YHKIUH,
MOJICYET KOJIMYECTBA BAPUAHTOB, 3a/1a4M ONITUMHU3ALUU.

[ToHsiTHE 00 OOBEKTHO-OPUEHTUPOBAHHOM MPOrpaMMHUpOBaHUUA. OOBEKTHI U
kiaccbl. CBOMCTBa UM METO/bI O0BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIA aHAJIU3.
Pa3paboTka mnporpaMm Ha OCHOBE OOBEKTHO-OPUEHTHUPOBAHHOTO TOJXOJA.
Wukarncynsuus, HacieJ0BaHue, MOJIUMOp(hU3M.

Cpenbr  ObicTpoit pa3paboTku mporpamm. [IpoexTupoBanue uHTepdeiica
nosib3oBaTens.  Mcronb3oBaHWE TOTOBBIX — YNPABISEMBIX — AJIEMEHTOB IS
MOCTpOEHUs HHTEpdeEiica.

O630p  s3pIkOB  mporpammupoBaHus.  [lomstne o  mapagurmax
IPOrpaMMUPOBAHMUS.

NupopmanuoHHbIC TEXHOJIOTHH

OTtanbl  KOMIIBIOTEPHO-MAaTEMATUYECKOTO  MOJCIUPOBAHUSA:  MOCTAHOBKA
3alayu, pa3paboTka  MOJIeNTH, TECTUPOBAHME  MOJIETH, KOMIIBIOTEPHBIN
AKCIIEPUMEHT, aHAIU3 PE3yJIbTaTOB MOAECIUPOBAHUS.

JuckpeTusanusi TpU MaTEeMAaTHYECKOM MOJICIUPOBAHUU HEMPEPBIBHBIX
npoueccoB. MogaenupoBanue BHKEHHS. MojenupoBaHie  OHOJOTMYECKHUX
cucteM. MaremaTtuueckue  MOAEIM B DKOHOMHKE.  BblUnCIUTENbHbBIE
DKCIIEPUMEHTHI C MOJEIISIMHU.

O6paboTka pe3yJbTaTOB SKCIEPUMEHTA. MeToJ] HauMEHBIINX KBaJpaToB.
OneHka 4YHCIOBBIX MApaMETPOB MOJEIHPYEMBIX OOBEKTOB M  MPOLECCOB.
BoccraHoBieHnE 3aBUCUMOCTEN 110 pe3yJIbTaTaM dKCIIEPUMEHTA.

BepostHocteie  mozenu.  Metoasl Monte-Kapno.  Mmwuranmonsnoe
MoienrpoBaHue. CUCTEMbI MAaCCOBOTO OOCITYKMBaHHMSL.

Tabnuunble (pensiuMoHHBbIE) Oa3bl AaHHbIX. Tabmuua — mnpeacTaBiIeHUE
cBelleHni 00 OJHOTHMHIHBIX 0OBekTax. Iloje, 3amuch. Kimrou Tabmuimel. Padora c
roToBOM 0a30if naHHBIX. 3amojHeHWe O0a3bl JaHHBIX. [loWICK, COpPTHUpOBKA U
bunbTpanys TaHHBIX. 3ampochl Ha BBIOOPKY J@HHBIX. 3alpPOCHl C MapaMeTpamu.
Brruuciisiemsie 1o B 3arpocax.

MHorotabnuunbie 0a3bl JaHHBIX. THUMBI CBSI3eM MeXAy TaOaulamH.
Buenmnuit kimtou. [{enocTHOCTh 6a3bl TaHHBIX. 3aPOChl K MHOTOTaOJIMYHBIM 0a3aM
JTAHHBIX.

Nuteprer-npuiioxkenus. [loHaTHE O CEpBEPHON U KIIMEHTCKOM YaCTSAX CAWTA.
TexHONmorust «KJIMEHT — CEPBEP», €€ NTOCTOMHCTBA U HEAOCTATKU. OCHOBBI A3bIKA
HTML u kackamupix Ta0mui ctuiet (CSS). Cuenapum Ha s3bike JavaScript.
®opmbl Ha BEO-CTpaHHULIE.

Pasmemenne BeO-caiiToB. Y cimyra XxocTuHTa. 3arpy3ka ¢aiioB Ha CailT.

BBoa n300paxkeHUil ¢ MCMONB30BAHUEM PA3IWYHBIX HUGPOBBIX YCTPOWUCTB
(uudpoBbIX (PoToanmaparoB U MHKPOCKOIOB, BUIEOKAMEp, CKAHEPOB U JIPYrUX



ycTpoiictB). ['padmuecknii penaktop. Paspemenue. Kagpuposanue. Vcnpasienue
nepcrekTuBbl.  I'mcrorpamma.  Koppekuuss  ypoBHEH, KOPpEKLHs — IIBETA.
OOecuBeunBaHue I1BETHBIX u300paxeHuil. Perymb. Pabota ¢ oOnactsamu.
OUIbTPHI.

MHuorocoiinbie n3o0pakeHus. TekcrtoBble ciou. Macka cnosi. Kanaubl.
Coxpanenue BbieneHHoOW oOnactu. [lonroroBka wimocTpanuii 1is BeO-CalTOB.
AHUMUPOBaHHBIE U300PAKEHUSI.

Bekrtopnass rpaduka. IlpumutuBsl. M3MeHeHue mOpsaKa DSJIEMEHTOB.
BelpaBHuBanue, pacnpenenenue. ['pynnuposka. Kpusbie. dopmaTsl BEKTOPHBIX
pucyHkoB. Mcnonb30BaHue KOHTYpOB. BekTopu3zaius pacTpoBbIX H300paxeHU.

[IpyHIMOBI  TTOCTPOCHUS M  PENAKTUPOBAHUA TPEXMEPHBIX  MOJENEH.
Cerounble Mmonemu. Marepuansl. MonaenupoBaHHe HWCTOYHUKOB OCBEILICHMS.
Kameprl. ApautuBable TexHonoruu (3D-npunrepst). Ilonarue o BupTyaibHOU
pPEaIBbHOCTH U JOIIOJIHEHHOMN PEAIBHOCTH.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOTPAMMBI 11O
NMH®OPMATUKE (YTJIYBJIEHHBIM YPOBEHbB) HA YPOBHE CPEJHEI'O
OBILEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE  pe3yJbTaThl  OTPAXKAIOT TOTOBHOCTh M CIIOCOOHOCTH
oOy4Jaronmxcss PyKOBOACTBOBAThCA CHOPMUPOBAHHOM BHYTPEHHEW MO3HIIMEH
JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX OpHUEHTAIMM, TO3UTUBHBIX BHYTPEHHUX
yOEXKIEHN, COOTBETCTBYIOIIMX TPAAUIIMOHHBIM IIEHHOCTSM  POCCHICKOTO
OOIIECTBA, PACHIUPEHHUE KU3HEHHOTO OMbITA M ONBITA JCSITEIBHOCTU B IMPOIECCEe
peanu3alnuyd  CpeACTBaMU  y4eOHOro TMpeAMETa OCHOBHBIX  HAalpaBJICHUN
BOCIIUTATEIHLHOU JESITEILHOCTH.

B pe3ynbrate uszyueHuss MHOOPMATUKH Ha YPOBHE CPEIHEro OOIIEro
oOpazoBaHus y oOyuaromierocs OyayT cOpMHUpPOBaHBI CIEIYIONIUE JTAYHOCTHBIC
pe3yJbTaThI:

1) rpamaIaHCKOro BOCIMTAHMS:

OCO3HAHUE CBOUX KOHCTUTYLIMOHHBIX IIpaB M OOSI3aHHOCTEH, YBaKCHUE
3aKOHa U TPaBOMOpsAJKa,  COOJIIOJICHME  OCHOBOMOJIAralIIMX  HOPM
UH(OPMAITMOHHOTO MpaBa U HHHOPMAITMOHHON OE30TTaCHOCTH;

TOTOBHOCTh IPOTUBOCTOSITH HUJECOJIOTUM JKCTPEMH3Ma, HAIMOHAJIU3Ma,
KCeHO(pOOUHU, MUCKPUMHUHAIIMKA 10 COIMAIBHBIM, PEJIUTHO3HBIM, PACOBBIM,
HaIlMOHAJIbHBIM MPU3HAKAM B BUPTYaJbHOM MPOCTPAHCTBE;

2) NIaTPHOTHYECKOI0 BOCIIUTAHUSA:

LIEHHOCTHOE OTHOIIEHUE K UCTOPHUUECKOMY HACJIEAUI0, TOCTUKEeHUsIM Poccun
B HayKe, UCKYCCTBE, TEXHOJIOTHUSIX, TOHUMaHUE 3HaYeHUsI MH()OPMATHKH KaK HAYKH
B JKU3HU COBPEMEHHOT0 OOIIIEeCTBA;

3) 1IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUA:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS, ITUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTHUPYACh HA MOPAJIbHO-HPABCTBEHHbIE HOPMbI U LIEHHOCTH, B TOM YHUCJE B
cetu MuTepHeT;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHUWE K MHPY, BKIIOYAsl SCTETHUKY HAYYHOTO H
TEXHUYECKOTO TBOPUECTBA;

CIIOCOOHOCTh BOCTIPMHUMATH PA3JIMYHBIE BHUABI MCKYCCTBA, B TOM YHCIIE
OCHOBAHHOI'O HA MCIOJIb30BAaHUU MH(DOPMAIMOHHBIX TEXHOJIOTUH;

5) pu3u4eCcKOro BOCIUTAHMS:

chOpMHPOBAHHOCTh  370POBOTO W Oe3omacHOro  obOpaza  JKW3HH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3/I0POBbIO, B TOM 4YHCIE 3a CYET



cobmonenns TpeOboBaHUi 0€30MaCHOM KCIUTyaTallud CPEACTB WHPOPMAIIMOHHBIX
¥ KOMMYHUKAIIMOHHBIX TEXHOJIOTHA;

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K AKTHBHOH JEATEIHHOCTH TEXHOJOTUYCCKOW W COIHMAIBHOU
HAIPaBIEHHOCTH, CIIOCOOHOCTh WHUITMMPOBATH, IJIAHUPOBATH U CAMOCTOSITEIIBHO
BBITIOJTHATH TaKyIO JIESITCIIbHOCTB;

uHTepec K cdepaM MNpoQecCHOHATbHON JAEATETbHOCTH, CBSI3aHHBIM C
UHPOPMATUKOH, MPOrpaMMHUPOBaHHEM U HWH(OPMAIMOHHBIMU TEXHOJOTHSIMH,
OCHOBaHHBIMH Ha JOCTIDKEHUSX HAayKd WHPOPMATUKA W HAYIHO-TEXHHUECKOTO
mporpecca, yMEHUE COBeplLIaTh OCO3HAHHBIM BBIOOP Oyaymieil mpodeccun u
peanu30BBIBATH COOCTBEHHBIC KU3HCHHBIC TUTAHBI;

TOTOBHOCTh U CIIOCOOHOCTh K OOpa30BaHUI0O W CamMoOOpa3OBaHUIO Ha
MPOTSHKEHUU BCEH JKU3HMU;

7) 3KOJI0TU4e€CKOIr0 BOCIIMTAHMS:

OCO3HaHHUE TIO00AIBHOTO XapakTepa IKOJOTUYECKUX MPOoOJIeM M TMyTel ux
permeHus, B TOM YHCIE C yY4€TOM BO3MOXKHOCTEH WH(OpMaAImOHHO-
KOMMYHHUKAITMOHHBIX TEXHOJIOTHI;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

Cc(OPMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAyKH, IOCTI)KCHHSAM HAyYHO-TEXHHUYECKOTO IIporpecca M
OOIIECTBEHHO! MPaKTHUKH, 32 CUET MIOHUMAHUS POIH WH(OOPMAITMOHHBIX PECYPCOB,
WH(OPMAITMOHHBIX TPOIECCOB U WHGOPMAIIMOHHBIX TEXHOJOTHM B YCIOBUAX
1udpoBoil Tpanchopmaluu MHOTUX chep JKU3HU COBPEMEHHOTO OOIIECTBA;

OCO3HAHHWE IIEHHOCTH HAYYHOM JIeATEeTbHOCTH, TOTOBHOCTH OCYIIECTBIISTH
MIPOCKTHYIO M HCCIICIOBATENBCKYIO ACATEIHPHOCTh HHINBHUIYAIBHO U B TPYIITIE.

B mporecce qoCTWKEHUS JTUYHOCTHBIX PE3yJbTaTOB OCBOCHUS MPOTPAMMBI
no wHPOpPMATUKE Yy OOYYAIOIIUXCS COBEPIICHCTBYETCS OMOIMOHAIBHBIN
WHTEJUICKT, Mpenoaratonuii chopMHUpPOBAHHOCTS:

cCaMOpETYyJIMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE TNPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHME, CIIOCOOHOCTh AaIanTUPOBAaThCA K
OMOITMOHAIEHBIM U3MEHECHHSIM U TIPOSIBIIATh THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIIIOYAIOIICH CTpeMJIEHHE K JIOCTHKCHHUIO LEeTU U
ycrexy, ONTUMHU3M, WHHUIIMATHBHOCTh, YMEHHE JICUCTBOBATh, MCXOMIS U3 CBOMX
BO3MOKHOCTEH;

OIMIMATHH, BKIIOYAIOMIEH CTOCOOHOCTh MOHUMATh SMOIMOHATBHOE COCTOSTHHUE
JIPYTUX, YYUTHIBATh €r0 TPHU OCYIIECTBICHUM KOMMYHHUKAIIMH, CIOCOOHOCTHh K
COUYBCTBHIO M COTIEPEIKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITFOUAOIIUX CIIOCOOHOCTH BHICTPANBATh OTHOIIICHHUS
C IpYTUMHU JIFOJIbMU, 3a00TUTHCS, IPOSIBIISITh MHTEPEC U pa3peniaTh KOH(PIUKTHI.



METANIPEAMETHBIE PE3YJIBTATBI

B pesynabrate wu3ydenus HHGOPMATUKHA HA YPOBHE CpPEIHEro OOIIero
oOpa3zoBaHus y oOyuaromierocss OyayT chOopMUPOBaHBl MeETanpeaIMETHbIC
pE3yNbTaThl, OTPAKCHHBIE B YHHBEPCAIBHBIX yUEOHBIX NEUCTBHUSIX, & UMEHHO —
MO3HABATENIbHBIC YHUBEPCAJIbHBIE y4yeOHbIE [JEUCTBUS, KOMMYHUKATHUBHbBIC
yYHUBEpCaIbHbIe Y4YeOHbIE ACUCTBUS, PETYJSTUBHBIE YHUBEpCAIbHBbIC Y4YEOHBIC
JEeNUCTBUS, COBMECTHAS JIEATEIbHOCTD.

Ilo3naBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

1) 6a30Bble JOoruvyeckKune JaeMcTBUSI:

CaMOCTOSITENILHO  (OpPMYyJIMpOBaTh M aKTyalU3UpOBaTh  IMpoOieMmy,
paccMaTpHUBaTh €€ BCECTOPOHHE;

yCTaHaBJIMBATh CYUIECTBEHHBI IMPU3HAK WJIM OCHOBAaHUA /I CPaBHEHUS,
KJ1accupuKauu u 0000IIeHHUS;

ONpENENATh LEJIN JACSITEIBHOCTH, 33JaBaTh IApaMeTpbl M KPUTEPUU HX
JNOCTHKEHHS,

BBISIBJISITh 3aKOHOMEPHOCTH M MPOTUBOPEYHS B PACCMATPUBAEMBIX SBJICHUSX;

pa3palaThiBaTh IJIaH PEIICHUS MPOOJEMBbI ¢ YUYETOM aHaIM3a UMEIOIIUXCS
MaTepHaJIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIIBHOCTD, OLICHUBATh COOTBETCTBHE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEACTBUM JAESITEIBHOCTH;

KOOPJIMHUPOBaTh W  BBINOJHATH pabdOTy B  YCIOBHSX  PEATBHOTO,
BUPTYaAJIbHOT'O U KOMOMHUPOBAHHOTO B3aUMOIEHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHHUE [TPU PELICHUN KU3HEHHBIX MPoOIIeM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeiiCTBUSA:

BJIAJI€Th HABBIKAMH y4E€OHO-UCCIIEOBATENBCKON U MPOEKTHOM €SI TENbHOCTH,
HaBBIKAMM  pa3peuieHus npoodsieM, CIOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEILHOMY MOUCKY METO0B PEUICHUS] IPAKTUYECKUX 3a7a4, IPUMEHEHUIO
pPa3IUYHBIX METOJIOB IO3HAHUS;

OCYLIECTBJISTh PA3JIUYHBIE BHJIbBI JEATEIBHOCTH MO IOJIYYEHUIO HOBOIO
3HAHMS, €r0 WHTEpPHpeTaluH, MpPeoOpa30BaHUIO U MPUMEHEHUIO B Pa3IUYHBIX
y4e€OHBIX CHUTYyallMsIX, B TOM 4YHUCJIE NPU CO3JaHUU YYEOHBIX W COLMAIBHBIX
IIPOEKTOB;

(GbopMUpOBaTh HAYYHBIM TUI MBIIUICHUS, BIaJE€Th HAYYHOH TEPMUHOJIOTHEH,
KJIFOUEBBIMU MTOHATUSAMHU U METO/IAMH;

CTaBUTh W (HOpPMyIUpOBaTh COOCTBEHHBIE 3aJayd B 0Opa30BaTEIbHOM
JEATEIIbHOCTH U )KU3HEHHBIX CUTYalUsX;



BBISIBJISITh MPUYMHHO-CIICACTBEHHBIE CBSI3M W aAKTyaJM3UpOBaTh 3a/aauy,
BBIIBUTATh TUNOTE3Y €€ pelICHHs, HaXOAWTh apTyMEHThI Jii JI0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 33/1aBaTh MapaMeTpbl U KPUTEPUHU PELICHHUS;

aHAJIM3UpPOBaTh MOJYYCHHbIE B XOJE pEUICHHWs 3aJaud  Pe3yJIbTaThl,
KPUTHYECKH OIICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JIaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATH MPUOOPETEHHBIN OTIBIT;

OCYILECTBIIATh LEJICHAIIPABICHHBIM MOUCK IEpPEHOca CPENCTB U CIOCOOOB
NEHCTBUS B IPOPECCUOHANBHYIO CPELLY;

YMEThb IMEPEHOCUTh 3HAaHUS B IO3HABATEJIBHYIO M IPAKTHUYECKYI 00JacTu
KU3ZHEIEATEIbHOCTH;

YMETh UHTErPUPOBATH 3HAHUS U3 PA3HBIX YICOHBIX MTPEIMETOB;

BBIIBUTaTh HOBBIE HJIE€U, NpeUlaraTh OPUTMHANbHBIC MOJAXOAbI M PELICHHUS,
CTaBUTh NMPOOJIEMBI U 33a4H, IOIYCKAIOIINE albTepHATUBHBIC PEILICHUSI.

3) pabora ¢ uHpopmMaumei:

BJIa/ICTh HaBBIKAMH MOJTy4eHUsI HHPOPMAIH U3 UCTOYHUKOB Pa3HBIX THIIOB,
CaMOCTOATENIbHO  OCYIIECTBJIATh  IOWUCK, aHalu3, CUCTEMAaTU3alUl |
UHTEPIIPETALNIO HH()OPMALIUK PA3IUYHBIX BUAOB U (OPM IPEICTABICHNUS;

CO3/1aBaThb TEKCThl B pa3dMYHbIX (opmarax ¢ y4€ToM Ha3HAUYEHUS
uHpopMauu U 1EJEeBOM  ayJUTOpUH, BbIOMpas ONTUMAIBHYIO (QopMy
MPEICTABIICHUS U BU3yaJlU3aliy;

OLIEHUBATh JOCTOBEPHOCTb, JIESTUTUMHOCTh HH(OpMalnu, €€ COOTBETCTBUE
IIPABOBBIM U MOPAJIbHO-3TUYECKUM HOpMaM;

UCIIONIb30BaTh  CpPEACTBA  MH(POPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJOTHA B PEUICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a/lad ¢ CcoOMtoJieHHueM TpeOOBaHUN HPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
TMUTUEHBI, PECypcocOepexeHMs, TMpaBOBBIX M  JTUYECKUX HOPM, HOpPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

BJIaJIeTh ~ HAaBBIKAMHM  PAcClO3HABaHMS W 3alIUTHl  HH(DOpMAIWH,
MH(OPMAIMOHHOW 6€30MaCHOCTH JINYHOCTH.

KoMMyHuKaTHBHBIE YHHBePcaIbHbIe YueOHbIe el CTBUSA

1) o61eHme:

OCYIIECTBIISATH KOMMYHHUKAIIMH BO BeeX chepax KU3HH,

pacmo3HaBaTh HEBepOATbHBIE CpeACTBa OOIIEHWS, MMOHWMATh 3HAYCHUE
COIIMAJIBHBIX 3HAKOB, PACMO3HABaTh MPEANOCHUIKM KOH(IMKTHBIX CHUTYyalluidl |
CMSATYATh KOH(JIUKTHI;

BJIaCTH pas3sIn9IHbIMHA CHOCO6aMI/I O6HICHI/I$I nu BBaHMOHeﬁCTBHﬂ,
APryMCHTUPOBAHHO BECTHU AHUAJIOT, YMCTh CMATYATDH KOH(i)J'H/IKTHBIe CUTyalmu,



Pa3BEPHYTO W JIOTUYHO M3JIaraTb CBOK TOYKY 3PEHHS C HCIOJIb30BAHHEM
A3BIKOBBIX CPEACTB.

2) coBMeCTHasA AeSiTeJIbHOCTD:

MIOHUMAaTh M MCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOM M WHIUBUIYaJIbHOU
paboTHI;

BBIOMpaTh TEMAaTUKYy M METOAbl COBMECTHBIX JEHUCTBUH € YYETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXJOT0 YJICHA KOJUIEKTUBA,

NpUHUMATh 1€  COBMECTHOM  JEATCIBbHOCTH, OPraHU30BBIBATH U
KOOPJMHUPOBATh JICHCTBUSI MO HUX JOCTWKCHHUIO: COCTABJIATH IUIAaH JCHCTBUM,
pacmpenensaTh poJii ¢ Y4€TOM MHEHHMH YYaCTHHKOB, OOCYXIaTh PE3yIbTaThl
COBMECTHOM padoThI;

OLICHUBATh KA4E€CTBO CBOEr0 BKJIAJa M KaXKIOTN0 YYaCTHHUKA KOMAaHIbl B
oOIIMiA pe3ybTaT Mo pa3paboTaHHBIM KPUTEPUSIM;

npemiaraTb HOBBIE MPOEKTHI, OICHUBATh HJAEHU C TMO3WIAH HOBHU3HBI,
OPUTHHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBIISITh TTO3UTUBHOE CTPATErMYECKOE TOBEICHUE B PA3JIMYHBIX
CUTYyaIUsX, IPOSIBISATh TBOPUECTBO U BOOOpakeHUE, ObITh MHUIIUATUBHBIM.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS

1) camoopranuszanms:

CaMOCTOATENIBHO OCYILECTBIIATh MO3HABATEIBHYIO JIEATEIBHOCTD, BBISBIIATH
npo0JieMbl, CTaBUTh U (HOPMYJIHPOBATH COOCTBEHHBIC 3a/laud B 00pa30BaTEbHON
NEeATEIbHOCTH U AKU3HEHHBIX CUTYaLUsX;

CaMOCTOSITENIbHO ~ COCTaBJATh IUIAH pELIEHUs MNpodsieMbl C  Y4ETOM
UMEIOIITUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M IIPEATIOUTCHHIA;

JIaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacumMpsITh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JTUYHBIX MPEIOYTCHHI;

JienaTh OCO3HAHHBIM BBIOOP, apryMEHTUPOBaTh €ro, OpaTh OTBETCTBEHHOCTH
3a peLICHHE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO HIMPOKOW DSPYAMIIMH B
pa3HbIX O00JACTSIX 3HAHWM, MOCTOSHHO NOBBIIIATH CBOM OOpa30oBaTEIbHBIM U
KYJIBTYPHBIM YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHUBBI B JIESITEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LEISAM;

BJIAJE€Th  HABBIKAMM  IO3HABATENHHON  peduIeKCMH KakK  OCO3HAHMS
COBEPIIAEMBIX JIEUCTBUM M MBICIUTENIBHBIX MPOLECCOB, HMX PE3yIbTaTOB H



OCHOBaHUI, UCMOJIb30BaTh MPUEMBI PeIEKCUH I OLEHKU CHUTYyalllH, BhIOOpa
BEPHOI'O PELICHHUS;

OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PEIICHUS 110 UX CHUKEHUIO;

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPM AaHAIN3E pPeE3yJIbTaTOB
NESATEIBbHOCTH.

3) npuHATHA ce0s1 M APYrux:

IPUHUMATH ce0sl, MOHUMAsi CBOM HEIOCTATKU M JOCTOMHCTBA,;

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPM AaHAIN3E pPE3yJIbTaTOB
NEATEIbHOCTH;

pU3HaBaTh CBOE IPABO U MPABO JAPYTUX HA OLINOKY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € MTO3ULIUU JPYTOro YeJIOBEKA.

IMPEAMETHBIE PE3YJIBTATDBI

B npouecce usyueHus kypca MHGOPMATHKU YIIIyOJIEHHOrO YpoBHS 6 10
Knacce oOydalompuMucs OyayT  JOCTUTHYTHl — CHEIYIOIIME  MPEIMETHbIE
PE3yJIbTaTHhI:

BJIQJICHUE TPEICTaBICHUSMH O poiu WHGOpMAIMM U CBSA3AHHBIX C HEH
IPOIECCOB B TPUPOJIE, TEXHUKE M OOIIECTBE, MOHATUAMU «HUH(DOpMAIHS,
«MH(OPMALIMOHHBIA ~ TPOLECC»,  «CUCTEMa»,  «KOMIIOHEHTBI  CHCTEMBI»,
«cucTeMHbBIN A PerT», «MHDOPMAITMOHHAS] CHCTEMAY, «CUCTEMA YIIPABICHUS;

BJaJICHHE METOJaMU TIoucka HH(popmauuu B ceTd HHTepHeT, ymeHue
KPUTHYECKH OIICHUBATh MH(OPMAIIHIO, TOYICHHYIO U3 ceTH VIHTepHET;

YMEHHE XapaKTepu30BaTh OOJbIIME JaHHBIC, TMPUBOAUTH MPUMEPHI
UCTOYHUKOB MX TOJY4YEHHMs] W  HAlpaBJICHUs  HCIOJIb30BAaHUS, YMEHHUE
KJIaCCU(UIIMPOBATh OCHOBHBIE 3aJjaud aHajdu3a JaHHbIX (MPOTHO3UMPOBAHUE,
KJIacCU(UKaIus, KJIaCTepU3aIlus, aHaM3 OTKJIOHCHHIA), OHUMATh
MIOCIIEZIOBATEIHLHOCTh PEIICHUS 3a/1a4 aHAIN3a JaHHBIX: COOp MEPBUYHBIX JAHHBIX,
OYHCTKAa W OIICHKa KauecTBa JaHHBIX, BBIOOp W/WIM TIOCTPOEHUE MOJECIH,
npeoOpa3oBaHue JAHHBIX, BU3YAIU3AlHsl TaHHBIX, HHTEPIPETAIUs Pe3yIbTaTOB;

NOHMMAaHHE OCHOBHBIX MPHUHIIMIIOB YCTPOHCTBA U (PYHKIIMOHHUPOBAHUS
COBPEMEHHBIX CTAlIMOHAPHBIX U MOOMIIBHBIX KOMITBIOTEPOB, TEHACHIIUNA Pa3BUTHUS
KOMIIBIOTEPHBIX TEXHOJIOTHIA;

BJIaJICHHE HaBbIKaMHU pabOThl C OMEPAMOHHBIMH CHCTEMaMH, OCHOBHBIMU
BUJAMH TPOTPAMMHOIO OOecreueHusi s pelieHus ydeOHBIX 3aJad 1o
BBIOpaHHO crienuanu3anuy;

HaJIMYUE NPEICTaBICHUN O KOMIBIOTEPHBIX CETAX U UX POJIM B COBPEMEHHOM
Mupe, 0 0a30BbIX IPUHLIMIIAX OPTaHU3ALNUN U QYHKIIMOHUPOBAHUS KOMITBIOTEPHBIX
cereil, 00 OOmMX NpUHIUNAX pa3pabOTKu M (HYHKIMOHUPOBAHUS WHTEPHET-
IIPUIIOKEHUM;



NOHMMaHHWE Yrpo3 HWHGOPMAIMOHHONM O€30MacHOCTH, HCIIOJIb30BAHUE
METO/JIOB M CPEACTB IPOTUBOJAEHCTBHUS JITUM YIrpo3aMm, COOJIOJEHUE Mep
0€30MacHOCTH, MPEJOTBPAILAIOIINX HE3AKOHHOE PAaCIPOCTPAaHEHUE MTEPCOHAIBHBIX
JAHHBIX, COOJIIO/ICHNE TPeOOBAaHUN TEXHUKU 0€30MaCHOCTU U TUTHEHBI PU padboTe
C KOMITBIOTEPAMH U JIPYTUMU KOMIIOHEHTaMH IIU(POBOTO OKPY>KEHHUSI, TOHUMAaHHE
IIPABOBBIX OCHOB HCIIOJIb30BAHUS KOMIBIOTEPHBIX Mporpamm, 0a3 TaHHBIX U
paboTel B ceTh MHTEpHET;

MMOHMMAHUE OCHOBHBIX [MPUHIMIIOB JAUCKPETU3alUU pA3JIMYHBIX BHJIOB
uHoOpMaIuU, YyMEHUE ONpelNesiTh HMHPOPMALUOHHBI O00BEM TEKCTOBBIX,
rpaduueckux M 3BYKOBBIX JAHHBIX MPH 3aJlaHHBIX MapaMeTpax JUCKpPETU3AlNH,
YMEHUE OMNpEAeNsITh CPEAHIO CKOpPOCTh IE€pEelaud JAHHBIX, OIIEHUBAThH
U3MEHEHUE BpPEMEHU TMepeJayd NpH HM3MEHEHHH HWH(OPMAIMOHHOTO 00BbEMa
JTAHHBIX M XapaKTEPUCTUK KaHaJla CBSI3H;

YMEHUE HCIIONB30BaTh IPY PEUICHUM 33]1a4 CBOMCTBA MO3UIIMOHHON 3allMCU
YyHCell, AITOPUTMA IMMOCTPOCHHUS 3alMCH YMCIIa B MO3UIIMOHHON CUCTEME CUUCIIEHUS
C 33JlaHHBIM OCHOBAHHUEM M IMOCTPOEHHUS YHUCIA MO CTPOKE, COJEpKAILEH 3alHCh
3TOr0 YWCia B MO3ULIHMOHHOM CHCTEME CUMCIEHHSA C 3aJaHHBIM OCHOBAHHEM,
YMEHHME BBINOJHATH apU(PMETHUECKUE OlepalMd B IO3ULHUOHHBIX CHUCTEMax
CUMCJICHHS,

YMEHUE BBINOJHATH MPe0oOpa30BaAHMS JIOTUUECKUX BBIPAXKEHHUM, HCIIONb3Ys
3aKOHBI aiIreOpbl JIOTUKH, YMEHUE CTPOUTh JIOTMYECKOE BBIPAXKEHUE B
JTU3BIOHKTUBHOW W KOHBIOHKTHBHOW HOPMAaJIbHBIX (hOpMax IO 3aJaHHOM TabiuIie
UCTUHHOCTH, HCCIIEI0BaTh 0OJacThb MCTUHHOCTH BBICKA3bIBAHHUSA, COZIEPXKAIIEro
NIEPEMEHHBIE, PEIIATH HECIOKHBIE JJOTUYECKUE YPABHEHUS U CUCTEMBI YPaBHEHUI;

NOHMMaHuEe O0a30BBIX AJIrOPUTMOB OOpPAaOOTKM YHCIOBOM U TEKCTOBOM
uH(popmauu (3aruch YMceNl B MO3UIMOHHOW CHUCTEME CUMCICHUS, HAXOXKICHUE
BCEX MPOCTHIX YHCEI B 3aJJaHHOM JMara3oHe, 00pad0Tka MHOTOPa3psAHbBIX 1EbIX
YHUCEJl, aHAJIU3 CUMBOJIBHBIX CTPOK M APYTHX), aJATOPUTMOB ITOMCKA U COPTUPOBKH,
YMEHUE ONpPEAeNsATh CIIOKHOCTh HM3Yy4aeMbIX B Kypce Oa30BBIX aJTOPUTMOB
(cyMMHpOBaHHE 3JIEMEHTOB MacCHMBa, COpPTUPOBKAa MaccuBa, IepeOOpHbIe
QITOPUTMBI, TBOMYHBIA MOUCK) U MPUBOAUTH MPUMEPHI HECKOJIBKUX aJITOPUTMOB
Pa3HOM CIOXKHOCTH JIsl PEIIECHHS OJHOU 3a/1a4u;

BJIAJICHUE YHUBEPCAIbHBIM S3BIKOM IPOrPaMMHUPOBAHUS BBICOKOTO YpPOBHS
(Python, Java, C++, C#), npencraBieHus MU O O0a30BBIX THUMaxX JaHHBIX U
CTPYKTypax JaHHBIX, YMEHHE HCIOJb30BaTh OCHOBHBIE  YIPABJISIOLINE
KOHCTPYKLMH, YMEHHUE OCYILIECTBIATh AHAIN3 NPEIJOKEHHOM MPOTrpaMMBbI:
OTIPEAETATh PEe3yAbTaThl padOTHl MIPOrpaMMBbl IPU 33JAHHBIX MCXOJHBIX TAaHHBIX,
ONpENENATh, NPU KaKUX HCXOJHBIX JAHHBIX BO3MOYKHO IOJIyYEHHE YKa3aHHBIX



pE3yNbTATOB, BBISBIATH JAHHBIE, KOTOPhIE MOTYT NMPHBECTH K OMHUOKE B padoTe
porpamMmbl, HOPMYIUPOBATH MPEITIOKEHUS 10 YIYUIIEHUIO IPOTPAMMHOTO KO/,

YMEHHUE CO3/[aBaTh CTPYKTYPUPOBAHHBIE TEKCTOBBIE JIOKYMEHTHI H
JIEMOHCTPAlMOHHBIE MaTEPUAJIbl C UCIIOJIb30BAHUEM BO3MOXKHOCTEN COBPEMEHHBIX
MPOTrPAaMMHBIX CPEJICTB U 00JIAYHBIX CEPBUCOB;

YMEHHE UCIOJIb30BATh JICKTPOHHBIC TaOJMIIBI JIJIsi aHAJIN3a, IPEACTABICHUS
u  00pabOTKM  JaHHBIX  (BKJIIOYAs  BBIYUCIECHHUE  CYMMBI,  CPEIHErO
apu(pMETUYECKOTO, HauOOJBIIET0 W HAUMEHBIIEr0 3HAYCHUH, pEIIeHHe
ypaBHEHUH, BHIOOP ONTUMAJIBHOTO pEIIEHUs, MOA00p JMHUU TPEHNA, PEIICHUE
3aJ1a4 IPOTHO3UPOBAHMUS).

B npouecce u3yueHus kKypca MHGOPMATHKU YriyOJ€HHOTrO ypoBHS 6 11
Knacce oOydaromuMmuca  OyayT  JOCTUTHYTHI — CIEAYIOIIHE  IPEAMETHBIC
pe3yJbTaThI:

YMEHHUE CTPOUTh HEPABHOMEPHBIE KObI, JOIMYCKAIOIIUE OJHO3HAYHOE
JIEKOJIUPOBAHUE COOOIIEHUM (TIpePUKCHBIE KOJbI), MCIOJIb30BaTh MPOCTEUIIINE
KO/JIbI, KOTOPbIE MO3BOJISIOT OOHAPYKUBATh M UCIIPABIIATH OIMMOKHU MpHU Mepeaaye
JIAHHBIX, CTPOUTH KOJI, 00E€CTICUMBAIONINI HAUMEHBIIYIO BO3MOXKHYIO CPEIHIOIO
JUIMHY COOOIIEHMUS] TIPU HU3BECTHOM YAaCTOTE CHUMBOJIOB, MOSICHATH MPUHIIUITBI
pabOThI MPOCTHIX AITOPUTMOB CXKATUS JAHHBIX;

YMEHHE pellaTh aJrOpUTMHUYECKUE 3a/aud, CBSI3aHHBIC C aHAIM30M rpados
(3aJauyn  MOCTPOEHUS ONTUMAJILHOTO TIyTH MEXAYy BepuImHaMu Trpada,
ONpENENICHUs]  KOJIMYECTBA  PA3NUYHBIX  NyTe€d  MEXAYy  BEpIIMHAMU
OpPUEHTHUPOBAHHOTO AIMKINYECKOro rpada), YMEHHE HCIOIb30BaTh JIEPEBbS MPHU
aHaMM3€¢ W TIOCTPOCHUU KOJOB W Ui TPEACTaBICHUS apUPMETHYECKUX
BBIPAXEHUN, TIPU PELICHUU 3a/1a4 TTIOMCKAa U COPTUPOBKU, YMEHUE CTPOUTH JIEPEBO
UTPBHI MO 33J]aHHOMY QJITOPUTMY, pa3padaThiBaTb U1 0OOCHOBBIBATH BBIMUTPHIIIHYIO
CTpaTEruio Urphl;

yMEHUE pa3pabaThiBaTh W PEATU30BBIBATH B BHUJAEC MporpaMm 0a3oBbIE
JITOPUTMBI, YMEHHE HCMOJIb30BaTh B MpOTrpaMMax JIaHHBIC Pa3IUYHBIX THUIIOB C
YYETOM OTPAHMYCHUM HA JUAINA30H UX BO3MOXHBIX 3HAYCHUU, NMPUMEHSATH NPHU
pelIeHUH 3a/1ad CTPYKTYPhI JaHHBIX (CIUCKH, CIIOBApU, CTEKU, OUEPEIH, TEPEBBS),
WCIIOJI30BaTh 0a30BbIE OMEpAMM CO CTPYKTypaMH JaHHBIX, TPUMEHSTh
CTaHJapTHBIE U COOCTBEHHBIE TTOAMPOTPAMMEI 1T 00paOOTKH YUCIOBBIX JTAHHBIX
U CUMBOJIbHBIX CTPOK, HCIIOJIb30BaTh MPU pa3pabOTKe MporpaMm OHOIMOTEKU
noAmnporpaMM, 3HaTh (YHKIIMOHAJIbHBIE BO3MOXKHOCTH HMHCTPYMEHTAJIbHBIX
CPEIICTB Cpebl pa3padOTKH, YMEHHE HCTIOIb30BaTh CPEJICTBA OTJIAJIKH MPOTPAMM B
cpezie NporpaMMUpPOBaHUS], YMEHUE JOKYMEHTUPOBATH MPOrPAMMBI;

yYMEHHE CO37aBaTh BeO-CTPaHULIBI,



BIIAJICHUE OCHOBHBIMH CBEJEHUSMH O 0a3ax MaHHBIX, UX CTPYKTYpE,
CpEeACTBax co3JaHusi WM pabOThl C HUMH, YMEHHE WCIOJIb30BaTh TaOJIUYHbIE
(pensauoHHbIe) 0a3bl JAHHBIX (COCTABIAThH 3aMPOCH B 0a3aX JAHHBIX, BBIMOJIHSIThH
COPTUPOBKY U TMOMCK 3amuceil B 0aze JaHHBIX, HAMOJHATH pa3paboTaHHYIO 0azy
JTAHHBIX) ¥ CIIPABOYHBIE CUCTEMBI;

YMEHHUE UCIOJIb30BaTh KOMIBIOTEPHO-MAaTEMAaTHICCKUE MOJICIH /I aHaIn3a
O0OBEKTOB W TIPOIECCOB: (OPMYIUPOBATH IIEh MOJCIUPOBAHUS, BBITIOIHSTH
aHaJIM3 pe3yJIbTaTOB, IMOJIYYEHHBIX B XOJE€ MOJIETUPOBAHMS, OILICHUBATh
COOTBETCTBHE MOJIEIN MOJICTUPYEMOMY OOBEKTY WIIM MPOIECCY, MPEACTABISTH
pe3yibTaThl MOJICIMPOBAHUS B HATJISITHOM BUJIC,

YMEHUE OpraHWU30BBIBATH JMYHOC WH()OPMAITMOHHOE TMPOCTPAHCTBO C
WCITOJIb30BAHUEM PA3IUYHBIX CPEACTB MHUQPPOBBIX TEXHOJOTHUH, TOHUMaHHUE
BO3MOXKHOCTEH IU(POBBIX CEPBUCOB TOCYAAPCTBEHHBIX YCIYT, IU(POBBIX
0o0pa3oBaTeIbHBIX CEPBUCOB;

MOHMMAaHUE OCHOBHBIX NPHHIIMIIOB PAa0OTHI, BO3MOKHOCTEH W OTPaHUUICHUS
MPUMEHEHUST TEXHOJIOTHH MCKYCCTBEHHOTO HMHTEIICKTa B Pa3IUYHBIX 00JIACTSX,
HaJIMYME TIPEICTABICHUNA O Kpyre peraeMbIX 3a7ad MaIIMHHOTO OOyYeHUS
(pacrio3HaBaHusl, KJIacCU(PUKALMA ¥ MIPOTHO3UPOBAHUS) HAMYKUE MPEACTABICHUM
00  HWCMONB30BaHUU  HMHPOPMAIMOHHBIX  TEXHOJOTHMH B Pa3IUYHBIX
npodeccuoHanbHbIX chepax.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KonuyecTBo yacos DJIEeKTPOHHbBIE
HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Ne /it Konrtpoabnbie Ilpakruueckue
NMpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Paznea 1. udpoBasi rpaMOTHOCTH
Kommnbrorep - yHuBepcanbHOE YCTPOHCTBO
1.1 P - yHHBEP yeip 6 https://m.edsoo.ru
00pabOTKH JTaHHBIX
1.2 [IporpammHuoe obecrieueHne https://m.edsoo.ru
1.3 KomnbrotepHsie cetu 5 https://m.edsoo.ru
1.4 HNudopmanronHas 6€301macHOCTh 2 https://m.edsoo.ru
Hroro no pazneny 24
Pa3nes 2. Teopernueckue 0CHOBbI HH(POPMATHKH
[IpencraBnenue nHpopmanuu B
2.1 pel (opwan 19 2 https://m.edsoo.ru
KOMIIBIOTEpE
22 OcHOBBI anreOpsl JIOTUKU 14 1 https://m.edsoo.ru
2.3 Kommnprorepnas apudmerrka 7 1 https://m.edsoo.ru
Hroro no paszneny 40
Pa3nes 3. AnropuT™Mbl M NpOorpaMMupoOBaHue
3.1 Bseznenue B nporpaMmMupoBaHue 16 0.5 https://m.edsoo.ru
3.2 BcnomorarenbHbIE alrOpUTMBI 2 https://m.edsoo.ru
3.3 UucneHHble METObI 3 https://m.edsoo.ru
AnropuT™MBI 00pabOTKH CUMBOJIBHBIX
3.4 p p 5 1 https://m.edsoo.ru

JaHHBIX




3.5 ‘ AnropuT™MbI 00pabOTKH MacCHBOB 10 3.5 https://m.edsoo.ru
Hroro no pazneny 44
Pasznea 4. UndopMaumoHHbIe TEXHOJIOTHH
4.1 OO0paboTKa TEeKCTOBBIX JOKYMEHTOB 6 2.5 https://m.edsoo.ru
4.2 AHanus3 JaHHBIX 8 3 https://m.edsoo.ru
Hroro no pazneny 14
PesepBHOE Bpems 14
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 21.5




11 KJIACC

KonuyecTBo yacos DJIeKTPOHHbIE
HanmenoBaHue pa3jesioB U TeM ungpoBbie
Ne n/m P Kourpoububle IIpakTHyeckue (uubp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Pa3nes 1. Teopernueckue 0CHOBbI HH(POPMATHKH
Hudopmanus u nHGOpMaIOHHBIE
1.1 Gopwa Qopwan 10 2.5 https://m.edsoo.ru
MIPOLIECCHI
1.2 MopenupoBanue 8 2 https://m.edsoo.ru
Hroro no pazneny 18
Pa3nen 2. AroputMbl 1 IPOrpaMMHUpPOBaHNe
2.1 DJIEMEHTHI TEOPUHU ATTOPUTMOB 6 1 https://m.edsoo.ru
2.2 AJNTOPUTMBI U CTPYKTYPbI JaHHBIX 28 10 https://m.edsoo.ru
OcHOBBI 00BEKTHO-OPUEHTHPOBAHHOTO
2.3 P P 16 4.5 https://m.edsoo.ru
MpOrpaMMHUPOBAHUS
Hroro no paszneny 50
Pa3nen 3. UndopmaumoHHbie TEXHOJIOTUH
KoMnbroTepHo-MaTeMaTnueckoe
3.1 P 8 2 https://m.edsoo.ru
MOJICJINPOBAHUE
3.2 ba3br qanHbBIX 10 4 https://m.edsoo.ru
3.3 Beo6-caiiTb 14 4 https://m.edsoo.ru
34 Kommprorepnas rpaduxa 3.5 https://m.edsoo.ru
3.5 3D-monenupoBanue 3 https://m.edsoo.ru
Uroro no pazgeny 48




Pe3epBHOE Bpemst

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

20
136

36.5







IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne

n/n

Tema ypoka

TpeboBaHus TEXHUKU
0€30I1aCHOCTH ¥ TUTUCHBI TIPH
paboTe ¢ KOMIbIOTEPAMHU U
JAPYTUMHU KOMIIOHCHTAMH
U(GPOBOTO OKPYKEHUS

[TpunHIMIBI paGOTHI
KOMITBIOTEPOB U KOMITBIOTEPHBIX
CUCTEM

OOMeH TaHHBIMU C TIOMOIIIBIO
muH. KoHTposuiepbl BHENTHUX
YCTPOUCTB

KoaudecTBO 9acoB

KonTposabHbie

Bcero
padoThI

IIpakTHyeckue
padoThI

JlaTa
U3y4YCHUS

DJIeKTPOHHbIEe HH(PPOBbIE
o0pa3oBaTe/bHbIE pecypChl

https://m.edsoo.ru/CDS07FZIH

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

https://m.edsoo.ru/OYWKB3FCY

ABTOMaTH4YECKOE BELITIOJIHEHHE
MIPOrPaMMBI IIPOIIECCOPOM

https://m.edsoo.ru/Q7PPNKKNJ

OnepartuBHas, NOCTOSTHHAS U
JOJITOBPEMEHHAs [TaMSTh.
KoHTtposeps! BHEIIHUX
ycrporicts. [Ipsmon goctyn
naMsTH

https://m.edsoo.ru/OEEPU9XZM

COBpeMCHHBIe KOMITBIOTCPHBIC
TEXHOJIOTUH

ITporpammHoe obecnieueHue
KOMITBIOTEPOB, KOMIIBIOTEPHBIX

https://m.edsoo.ru/ALDEXFU8W

https://m.edsoo.ru/FVO1UDPU4




CUCTEM U MOOUJIbHBIX YCTPONCTB

CucremHoe nporpaMMHOE
obecrieyenne. OnepannoHHbIC
CHCTEMBI

https://m.edsoo.ru/40RW2NT20Q

Yrunutel. [IpaiiBepsl yCTPOUCTB.
[TapannensHoe
IIpOrpaMMHUpOBaHUE

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

10

11

12

13

14

WNHctannsuus v JeMHCTaIUTALNS
MPOrpaMMHOTO 00ecTIeueHUs

daiinoBbie cucTembl. [IpuHIUIIBI
pa3MelIeHus] 1 UMEHOBaHUS
(haiisIoB B JOJTOBPEMEHHOM
mamard. 11a610Hb! 1t
ornucaHus rpymi $aiioB

3akoHOHaTENBCTBO Poccuiickoi
denepanyu B 006JaCTH
MIPOrPaMMHOTO OOeCTIeueHus U
TaHHBIX

[IpuHUUMIBI TOCTPOEHUS U
anmnapaTHble KOMIIOHEHTBI
KOMITbIOTEpPHBIX ceTell. CeTeBble
MIPOTOKOJIbI

Cetb UnTEpHET

https://m.edsoo.ru/FO6KMV9HO

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

https://m.edsoo.ru/ZSHTK9R2R

https://m.edsoo.ru/UP2LZYRRS

https://m.edsoo.ru/BUKD6H662

15

16

Pasnenenne IP-cetn Ha moaceTn
C TOMOIIILIO MACOK ITOACceTeH

CereBoe aIMUHUCTPHUPOBAHHE

https://m.edsoo.ru/B8STIGBUN

https://m.edsoo.ru/W9QOQKTKUQ

17

Bunel nestenbHOCTH B ceTn
Wnrepuer. Cepucsl UHuTepHeTa.

https://m.edsoo.ru/G3N7WU91L




18

['ocynapcTBeHHBIE 2JIEKTPOHHBIE
CEPBUCHI U YCIIYTH

Nudopmanronnas 6€301macHOCTh

https://m.edsoo.ru/UKKSRFKUA

19

20

21

22

BpenoHocHbie porpaMMHOE
obecriedeHre 1 MeTo bl 60pbOBI
C HUM

IIpakTuyeckas pabora no Teme
"AHTUBUPYCHBIE TPOrPaMMBbI"

Opranu3zanys JMYHOTO apXUBa
unpopmanuu. PezepBHoe
konupoBanue. [laponbHas
3aIuTa apXuBa

[udpoBanme JaHHBIX

https://m.edsoo.ru/Z196J96WA

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

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

https://m.edsoo.ru/SHBM 1MNPS

23

24

Anroput™m mmdpoBanusi RSA.
Creranorpagus

[IpakTruyeckas pabota o Teme
"udpoBanue JaHHBIX"

https://m.eds00.ru/NONXTMTGC

https://m.edsoo.ru/WOSDBEAHK

25

WNudopmanus, 1aHHbIE U 3HAHUS.
WNHupopmaiinoHHbIe IPOIIECCH B
IIPUPOJIE, TEXHUKE U 001IeCcTBE

https://m.edsoo.ru/KKHOVPYS&T

26

HenpepbIBHBIC U TUCKPETHBIC
BEJIMYMHBI M CUTHAIBL.
HeoOxonuMocTh TuckpeTu3anuu
UH(pOpMAIIHH, TPEJHA3HAYCHHO
IUISL XpaHEeHUs, Iepeiadn U
00paboTKH B IIU(PPOBBIX
cucTeMax

https://m.edsoo.ru/IlUXPVOKAR

27

JIBOM4YHOE KOIMPOBAHUE.

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




PaBHOMEpHBIE U HEpaBHOMEPHBIE
KOoJbl. [lekoaupoBanue
COOOIIIEHNH, 3aIIMCAHHBIX C
IIOMOUIbI0 HEPABHOMEPHBIX
KOJIOB

28

29

30

VYcenosue ®ano. [loctpoenne
OJTHO3HAYHO JCKOIUPYEMBIX
KOJIOB C TIOMOIIIBIO AepeBa. ['pad
An. A. Mapkosa

Enununel usmepenus
KOJIM4YecTBa HHPOpMAIUH.
AndaBUTHBIN TOIXO]] K OLICHKE
KoJIM4ecTBa HH(PpOpMaITUH

CHcTeMBI CUUCICHUS

https://m.edsoo.ru/RSNZPODAM

https://m.edsoo.ru/XT1VEDUDE

https://m.edsoo.ru/SVE5SV1SFV

31

32

33

34

[TepeBon uncen U3 oaHOM
CHCTEMBI CUUCIICHUS B IPYT'YIO

Z[BOI/I"IHaH, BOCbMCpHYHAA U
meCTHAAUaTCpUIHasA CUCTEMbI
CUHCJICHUA, CBA3b MCXKIY HUMU

Z[BOI/I‘lHaH, BOCbMCpHYHAA U
MeCTHAAUATCPpUIHASA CUCTCMbIL
CUHCJICHUA, CBA3b MCXKAY HUMU

I[BOI/IqHaSI, BOCBMCpHYHAA U

MMeCTHAATATCPpUIHASA CUCTCMBIL
CUHCJICHUA, CBA3b MCXKIY HUMU

https://m.edsoo.ru/YZOH2 ALXL

https://m.edsoo.ru/FO2E2DBV6

https://m.edsoo.ru/IGDVA9SGD

https://m.edsoo.ru/LX92H6UIO

35

Apudmerraeckue ornepauu B
MO3UIIMOHHBIX CHCTEMaxX
CUHCJICHHS

https://m.edsoo.ru/MH6ZNN4 XX




36

37

TpounuHas ypaBHOBEIICHHAS
CUCTEMa CUUCIICHHS

HBOH‘IHO—IL@CHTI/I‘IHaﬂ cucrema
CUHCJICHHUA

https://m.edsoo.ru/BJ1Z3E4YS

https://m.edsoo.ru/ W6 YFFD1CM

38

39

40

KoaupoBanue TekcToB
PactpoBoe konupoBanue
n300pakeHUI

[IpakTuueckas pabota 1o Teme

" luckperunzarus rpadguaeckoi
nHpopmarun"

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

https://m.edsoo.ru/ZJ1X9S61P

https://m.edsoo.ru/NZE9X44S1

41

[IBeToBbIE MOAENHN. BekTOpHOE
KoaupoBanue. @opmarsl (haitiios.
Tpéxmepnas rpaduka.
@®pakranpHas rpadpuka

https://m.edsoo.ru/9ZTZBZ14]

42

Konuposanue 3Byka. OrieHka
nH(}OPMaLIMOHHOTO 00BEMA
3BYKOBBLIX JAaHHBIX ITPHU 3aJaHHBIX
JaCTOTC JUCKPETU3AlUU U
Pa3psIHOCTH KOJUPOBAHUS

https://m.edsoo.ru/CG4SSYIAG

43

44

45

[IpakTuueckas pabota 1o Teme
"Jluckpernsanus 3ByKOBOH
uHpopmanun"

OcHOBBI anreOpsl JIOTUKU
Jlornueckue oneparuu. Tabmutbr
UCTUHHOCTHU

https://m.edsoo.ru/RSQ2WIEUJ

https://m.edsoo.ru/KB7YAOUZR

https://m.edsoo.ru/SYX5UNS75

46

Jlornueckuie BeIpaxeHUsI.
Jlorudueckue TOXJIeCTBA.
JlokazaTenbCTBO JIOTHUECKHUX

https://m.edsoo.ru/DL66JCD8M




47

48

TOXAECCTB C IIOMOIIIBIO Ta6J'II/IH
HCTHUHHOCTHU

IIpakTuyeckas pabora o Teme
«IToctpoenue n ananu3 TabIULL
HCTUHHOCTHU B TAOJIMYHOM
Iporeccope»

Jlornueckue onepauuu u
OIlepaLuyu HaJl MHOKECTBAMHU

https://m.edsoo.ru/5519KL.UHS8

https://m.edsoo.ru/UAZ4JF466

49

50

51

Jlornueckue onepanuu u
olepalu HaJl MHOXECTBaAaMU

3aKoHbI ANreOphI JTOTHKU.
DKBUBAJICHTHbBIC
peoOpa3OBaHUS JTOTHICCKHX
BBIPa)KCHUIN

Jlornueckue ypaBHeHUs U
CHUCTEMBI YPaBHEHUM

https://m.edsoo.ru/EQ1D7V7DT

https://m.edsoo.ru/F2ADGUMRA

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

52

53

Jlornueckue GyHKINU.
3aBUCHMOCTH KOJIMYECTBA
BO3MOKHBIX JIOTHYECKUX
(GyHKIUI OT KOIUYecTBa
aprymeHToB. [losHbIE cHCTEMBI
Jmorudeckux QyHKIUH

Kanonuueckue Gpopmsl
JIOTUYECKUX BBIPAKEHUI.
CoBepliieHHBIE TU3BIOHKTHBHBIE
U KOHbIOHKTUBHBIE HOPMAJIbHBIE
(bopMBI, ATOPUTMBI UX
MOCTPOEHMSI 110 TabIIHIIe
HUCTUHHOCTHU

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

https://m.edsoo.ru/FUSISBD59




54

55

Jlormueckue 31€MEHTHI B COCTaBe
KOMITbIOTEpa

Tpurrep. Cymmarop.
MHoropa3psiHblii CyMMaTop

https://m.edsoo.ru/FJIWV9VRIM

https://m.edsoo.ru/RFYE1IA 1]

56

[Toctpoenue cxem Ha
JIOTHYECKHX DJIEMCHTaX. 3aIliCh
JIOTUYECKOTO BBIPAXKEHUS 110
JIOTHYSCKOM CXeMe

https://m.edsoo.ru/BC2CBFQZU

57

58

59

60

61

62

MukpocxeMbl U TEXHOJIOTUS UX
IIPOU3BOJICTBA

[IpencraBieHue HebIX YUCEN B
MaMsTH KOMIIbIOTEPA.
OrpaHu4eHHOCTb JlMana3zoHa
YHUCCII TP OIrpaHUYICHUN
KOJIMYECTBA Pa3psi/IoB.
[TepenosHeHne pa3pAIHONA CETKU

be33nakoBbIe U 3HAKOBBIE
JlaHHBIC. 3HAKOBBIN OUT.
JIBOMYHBIN JTOTTOJIHUTEIbHBIMN
KOJI OTPULIATEIIbHBIX YUCEN

[ToOurtoBkIe TOTHUECKHE
onepauuu. Jlornueckui,
apuMeTUYECKUN U
IHUKINYECKUN CIBUTH

[u¢poBanue ¢ TOMOIILIO
noOUTOBOM onepanuu
«uckimouaromee I

[IpencraBnenue u XxpaHeHHE B

https://m.edsoo0.ru/G6GAVB3D0

https://m.edsoo.ru/IXLRUSZU4

https://m.edsoo.ru/OFZEI3VFR

https://m.edsoo.ru/YFPSYSUSW

https://m.edsoo.ru/HGUFCRDKS

https://m.edsoo.ru/SOKOOKD1F




63

64

IMaMATH KOMIIBXOTEPA
BCIICCTBCHHBIX YHCECI

Brinosnnenue onepanuii ¢
BELIECTBEHHBIMU YHCIIaAMH,
HAKOIUIEHHUE OIIMOOK MPHU
BBIYHCIICHUSX

[IpakTuyeckas pabora o Teme
«/3y4eHue nopaspsaHOro
MAalIMHHOTO TPEICTABICHUS
LETIBIX M BEIICCTBEHHBIX YHCEI»

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

https://m.edsoo.ru/FM00O3T4J8

65

66

67

AHaJIN3 anropuTMOB

Oranel peleHns 3a1a4 Ha
KOMIIBIOTEPE.
NHcTpymeHTanbHbIE CPENCTBA:
TPaHCIATOP, OTIANAUUK,

PO UITHPOBIITUK

Cpena mporpaMMUpOBaHHS.
KoMnumsiius u uaTepriperanus
nporpamm. BupryanbHsie
MaluHbl. IHTerpupoBaHHas
cpena pa3paboTKu

https://m.edsoo.ru/IBLT792MB

https://m.edsoo.ru/ROT5SRZCM9

https://m.edsoo.ru/Q2UVOQIJY7

68

69

MeToasl OTIaIKH porpamMm

Twurb! mepeMeHHBIX B S3bIKE
IPOrpaMMHUPOBAHUS

https://m.edsoo.ru/MN3HU4FKQ

https://m.edso0o.ru/TJ965G8F9

70

71

O6paboTKa HEeTbIX YUCET

O0paboTKka BEeUIECTBEHHBIX
qHCcen

https://m.edsoo.ru/D84SSWQGF

https://m.edsoo.ru/DWAC3VBT3

72

CrnyyaiiHble U TICEBIOCITYYaiiHbIE

https://m.edsoo.ru/PXWZX2CC6




quciia

73 BerBnenus. CnoxHble yCI0BUS https://m.edsoo.ru/CTTPTWB96
74 [ukiel ¢ ycmoBuem https://m.edsoo.ru/TYOTSY8QW
[ukibI O mEpeMEHHOM.
75 Bzaumo3zameHseMocTh https://m.edsoo.ru/EAB3FET37
Pa3IMYHBIX BHJIOB IIUKJIOB
O06paboTka HaTYpaJIbHBIX YHCET
76 https://m.edsoo.ru/CUH84DHHO
C UCITOJIb30BaHUEM ITUKIIOB
HaxosxzieHne Bcex MpoCThIX
Yucell B 3aJJaHHOM JTHara30He
77 [IpakTuueckas pabota 1o Teme 0.5 https://m.edsoo.ru/KQAFQ6HKQ
«Pelienue 3a1a4 METOI0M
nepebopar»
78 HNuBapuanT nukna https://m.edsoo.ru/VIJHSVDIC
79 JIokyMeHTHpOBaHUE POrpaMMm https://m.edsoo.ru/AFZLCO81N
80 Oopadorka HaHHL{,X’ https://m.eds0o.ru/9M32A105T
XpaHamxcs B aiinax
81 PazOuenue 3anaun Ha Moa3aaaun https://m.edsoo.ru/00EOI8V7F
Hcnons3oBanue cTaHapTHOU
OMOMMOTEKH SI3bIKa
82 HpOrpaMMHPOBAHITA. https://m.edsoo.ru/S1R9T4MIK
[ToaxmroueHne OMOINOTEK
MOANPOTPAMM CTOPOHHHX
MPOU3BOUTENEH
83 HoamporpamMer (TpoueypE! i https://m.edsoo.ru/QDFZXIZNA
ynKHHI)
84 HoznporpamMel (poLEAYpb! i https:/m.edsoo.ru/N1KULASWE

yrxmm)




85

86

87

[TpakTrueckas paboTa Mo Teme
"Pa3paborka nmoamporpamm”

Pexypcus. PexypcuBHbie
00BEKTHI ((hpaKTabl).
PexypcuBHbIe IpoLIeAYpHI U
¢byukuu. Mcnonb3oBaHue creka
JUTSL OpTaHU3aIUU PEKYPCHUBHBIX
BBI30BOB

[IpakTuueckas pabota 1mo Teme
"PexypcuBHbI€ TOAIPOrpamMmsl"

https://m.edsoo.ru/SWDX3791]

https://m.edsoo.ru/GKZY59X7B

https://m.edsoo.ru/YSAVNBOQV

88

MoaynbHbIA TPUHLIHAI
MOCTPOEHUS POrpaMM

https://m.edsoo.ru/MAT4D3MB6

&9

90

YuciaeHHble METOIbI
[IpakTrueckas paboTa 1mo Teme

«YucneHHoe pemeHue
YpaBHEHUN»

https://m.edsoo.ru/ZAK95AASD

https://m.edsoo.ru/URWB7XSMQ

91

Hcnons3oBanne TUCKpEeTU3aUU
B BBIYMCIIUTCIIBHBIX 3aJadax

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

92

93

94

[IpakTruyeckas pabota o Teme
«ITpubmxEHHOE BHIYUCICHUE
JUIMH KPUBBIX U IUIOIIAAeH
buryp»

[IpakTruyeckas pabota o Teme
«[Touck makcuMmyma (MUHHMYyMa)

byHKIAN

O6paboTka CHUMBOJIBHBIX
JTaHHBIX. AITOPUTMBI 00pabOTKH
CHMBOJIBHBIX CTPOK: MOJICYET

https://m.edsoo.ru/SH4ENJ7PH

https://m.edsoo.ru/7CM1EOQO0SM

https://m.edsoo.ru/ZK756B10R




95

96

97

98

KOJINYECTBA TOSBJICHUN CHMBOJIA
B CTPOKE

ANTOpUTMBI 00pPa0OTKH
CHUMBOJIBHBIX CTPOK: pa30HeHue
CTPOKH Ha CIIOBA MO MPOOETHHBIM
CHMBOJIaM

AAropuT™Mbl 00paboTKH
CHUMBOJIBHBIX CTPOK: ITOMCK
MOJICTPOKH BHYTPU JaHHON
CTPOKHU; 3aME€Ha HalJICHHOU
MOJICTPOKH Ha JAPYTYIO CTPOKY
[IpakTuueckas pabota 1o Teme
"O6paboTka CTPOK ¢
MCIOJIb30BaHUEM (DYHKIUI
CTaHJAPTHOW OMOJIMOTEKH s3bIKA
nporpaMmmupoBaHus"

['enepanus cioB B 3aJaHHOM
andaBuTe

https://m.edsoo.ru/W2Z3JDCC5

https://m.edsoo.ru/GOIMIAFFC

https://m.edsoo.ru/KX48SQDQP

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

99

MaccuBbI U ITOCIEA0BATEILHOCTH
yucen. [Ipaktuyeckas pabora o
Teme "3arnojiHeHne MaccuBa"

0.5

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

100

101

O06001IEHHBIE XapaKTEPUCTUKH
MaccHBa

JInHeMHbIN MOKUCK 3aJaHHOTO
3Ha4YEHMS B MacCHBE.
[IpakTudeckas paboTa 1Mo Teme
"JInHEHHBIN OMCK 3aJJaHHOTO
3Ha4YeHus B Maccuse"

0.5

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

https://m.edsoo.ru/LABG8NIAV




102

103

104

105

106

[TpakTrueckas paboTa mo Teme
"ITonck MUHHUMAaJILHOTO
(MakcUMaJIbHOTO) AJIEMEHTAa B
YHCIIOBOM MaccuBe"

CopTHpOBKa OHOMEPHOTO
maccuBa. [IpocTsie MeTop
coptupoBkH. [IpakTnueckas
pabota no Teme "IIpocTrie
METO/]Ibl COPTUPOBKHU Maccupa"

CoprupoBka cinusiHueM. beicTpas
COPTUPOBKA MacCHBa (aJITOPUTM
QuickSort). [IpakTuueckas
pabota o Teme "bricTpas
COpTHUPOBKA MaccuBa'
JIBOWYHBIH MTOKUCK B
OTCOPTHPOBAHHOM MACCHBE.
[IpakTuueckas pabota 1o Teme

" JIBOMYHBII TOUCK"

JIByMepHbIE MacCHUBBI (MaTpPHUIbI)

0.5

0.5

0.5

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

https://m.edsoo.ru/W53WDCPMQ

https://m.edsoo.ru/N4AWM6NBOD

https://m.edsoo.ru/914RE1Z6C

https://m.edsoo.ru/7TI931086

107
108

Anroput™bl 00pabOTKH MaTpHIL

Pemenue 3aga4 ananu3a JaHHBIX

https://m.edsoo.ru/XPVCLUAQU
https://m.edsoo.ru/PNWIG1YJF

109

CpencrtBa TEKCTOBOTO
mporeccopa

https://m.edsoo.ru/EZ67WEGZT

110

111

KomnsrorepHas BEpCTKa TEKCTa
[IpakTuyeckas pabora o Teme
"BépcTka JOKYMEHTOB ¢
MaTeMaTHYeCKUMH Gopmynamu"

https://m.edsoo.ru/0X4NRRM9R

https://m.edsoo.ru/29I1P51F7

112

NHCTpyMEHTHI pelleH3UPOBAHMS

https://m.edsoo.ru/HVZOMBBZ1




113

114

115

IIpakTuyeckas pabora no Teme
"MHOrocTpaHu4HbIE
JIOKYMEHTHI"

OO 1a4yHbIEe CEPBHCHI.
KosnektusHas padbota ¢
noxkymeHtamu. [IpakTrueckas
pabota no Teme "KoyekTuBHAS
pabota ¢ tokymeHTamu"

Awnanu3 gannbix. boabmme
JTaHHbBIE

0.5

https://m.edsoo.ru/SKSWK3USV

https://m.edsoo.ru/PSEMOKSFA

https://m.edsoo.ru/SISHO04DY

116

117

118

Marmnnoe oOyueHue
AHanmn3 JaHHbBIX ¢ HOMOIIBIO
AJIEKTPOHHBIX TaOJIHIL

[IpakTrueckas paboTa 1mo Teme
"AHaau3 JaHHBIX C IIOMOIIBIO
3JIEKTPOHHBIX TabHI"

https://m.edsoo.ru/4QQ6LILF9Z

https://m.edsoo.ru/MPMJ7NWH4

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

119

120

121

[Toctpoenue rpadukoB pyHKUINH.

[IpakTuueckas pabota 1o Teme
"HarnsigHoe npencraBicHue
PE3YJITaTOB CTATUCTUYECKON
00pabOTKU JaHHBIX B BUJIE
JMarpaMM CpeiCTBaMU
penaxkTopa 3JIeKTPOHHBIX
Tabur"

JInanu tpenna. [Ipaktuueckas
pabota o Teme "[lon6op muHUK
TpPEeH1a, IPOrHO3UpOoBaHue"

[Tox6op mapamerpa.

0.5

0.5

0.5

https://m.edsoo.ru/BEGWQZJL3

https://m.edsoo.ru/LP48TOLWO

https://m.edsoo.ru/HNS 13RRJQ




[IpakTryeckas pabora 1o Teme
"YuclieHHOE pelleHne
ypaBHEHHH ¢ TOMOIIBIO Toadopa
napamerpa"

OntuMu3anus Kak moucK
HAWTYYIIero PEIICHUs B
3aIaHHbIX YCIIOBUAX.

122 0.5 https://m.edsoo.ru/STQFNZ7BE
[IpakTuyeckas pabora o Teme
"Pemrenue 3amay ONTUMHU3ALINHA C
MTOMOIIIBIO AJIEKTPOHHBIX Ta0IUIL"
B o

123 BINIOJIHEHNC 3a/1aHHii B opmate https://m.edsoo.ru/4AL3CE4K2Z
EI'D
B N

124 BINOIHCHNE Sa/1anHuii B opmare https://m.edsoo.ru/7JENSDK75]
EI'D
B N

125 HIIONHEHHE 337aHHH B popmare https://m.edsoo.ru/30HWTOEQ9
EI'D
B o

126 BINIOJHEHNE 3a/1aHHii B Gopmate https://m.edsoo.ru/JKSPO6H60
EI'D
B o

127 PIIONHEHHE 3a/1aHii B opmate hitps:/m.edso0o.ru/1F185Q365
EI'D
Brimonnenune 3amanui opMare

128 BINIOJHEHNE Sa/aHHit B opuar https://m.eds00.ru/33J8ONX Y3
EI'D
B o

129 BINONHCHHE 331AHMH B dopmate https://m.edsoo.ru/UU84SGBDO
EI'D
B o

130 BINOTIHCHHE 331AHMH B dopmate https://m.edsoo.ru/T1CLQHRIV
EI'D
Brimongenue 3amanui opMare

131 bIOHEHHE 3a1aHHH B (OpMAT https://m.edsoo.ru/ZGNDV8DFG

EID




Brimonnenue 3aganuii B hopmare

132 ED 1 https://m.edsoo.ru/ZYSEPBTLO

133 Bomonmenne sanannii 5 popmare 1 https://m.edsoo.ru/NANWGLRO4
EI'D
B o

134 BINOJHCHNE Sa/1anHuHi B opmate 1 https://m.edsoo.ru/OMIJJR6LN
EI'D
B "

135 BITOTIHEHNE Sa/1anHuii B opmate 1 https://m.edsoo.ru/HGJQHAUML
EI'D

136 Bomonmenne sanannii 5 popmare 1 https://m.edsoo.ru/4IRJTM1B1
EI'D

BIIEE KOJIMYECTBO HYACOB I1
OBIII OJI CTBO CO O 136 15

[NPOTPAMME




11 KJIACC

KoauuecTBO 4acoB

Ne Hara DJIeKTpOHHbIe U pPOBbIE
n/n Tema ypoxa Bcero Konrpoapnbie  Tpaxkruieckue u3ydyeHusi oOpa3oBaTeIbHbIE PecypChl
padoThI padoThI
KonnuecTBo nHbOpMaLIHH 1 https://m.edsoo0.ru/CPW6RXX47Z
2 AJITOPUTMBI CXKATHSI TaHHBIX 1 https://m.edsoo.ru/1PANRPUFP
3 AnroputMm Xaddmana 1 https://m.edsoo.ru/JPTRLQDIF
[IpakTuueckas pabota 1o Teme
4 "CykaTue JaHHBIX C IIOMOIIBIO 1 1 https://m.edsoo.ru/87TAFKQOD
anropurMa Xaddmana"
5 Anroputm LZW 1 https://m.edsoo.ru/8X5390JF6
AJTOPUTMBI CIKAaTHSI IAaHHBIX C
notepsimu. [IpakTuyeckas padora
6 o teMe "CikaTHe TaHHBIX C 1 0.5 https://m.edsoo.ru/580KGLJGP
notepsimu (anroputmsl JPEG,
MP3)"
CxopocTh niepeaun JaHHbIX 1 https://m.edsoo.ru/N60OLKI.2PN
[TomexoycToiunBbIie KOJIBI 1 https://m.edsoo.ru/HA352TYKO
9 Hpaicririeckas pabota 1o eme 1 1 https://m.edso0.ru/4DOSUSSIS
"[TomexoycroitunBbie KOabI"
Cucrtembl. KoMmoHeHTHI
CHCTEMBI M X B3aMOJICHCTBHE.
10 CHeTemHbIf ekt 1 https://m.edsoo.ru/7ELOJJWA9
VYnpasnenue Kak
MH(OPMAIIMOHHBIN TIPOIIECC.
OO6patHas CBSI3b
11 Mojaenu u MOJIETMPOBaHKUE 1 https://m.edsoo.ru/3LOSU7KCU




12

13

I'padmr
Permrenue 3aga4 ¢ mOMOIIBIO
rpagoB

https://m.edsoo.ru/SMP12YT114

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

14
15

JepeBbs

OCHOBBI TEOPUH UTP

https://m.edsoo.ru/DJXWQFCMV
https://m.edsoo.ru/RLPOBGPIA

16

[IpakTuyeckas pabora o Teme
"ITorCK BBIMTPBILIHON CTPAaTEruu
B UT'pe ¢ MOJIHOH nHpopmarmen"”

https://m.edsoo.ru/9IL2S0AQS

17

18

Cpe,I[CTBa HCKYCCTBCHHOI'O
HWHTCIIJICKTA

[IpakTuueckas pabota 1mo Teme

"CpezncrBa HCKYCCTBEHHOTO
UHTEIeKTa"

https://m.edsoo.ru/7PWFWI1T16

https://m.edsoo.ru/HSOPHSFHE

19

dopmanuzanus MOHITUS
anroput™ma. MammnHa TeropuHra
KaK yHMBEpPCaJIbHast MOJEIb
BblyncieHuii. Tesuc Yépua—
Trropunra

https://m.edsoo.ru/TS2J4GN9S

20

[IpakTuueckas pabota 1o Teme
"CocraBieHue MpocTou
IIPOrpaMMBbl JUIsI MAIIUHBI
Teropunra"

https://m.edsoo.ru/SO6FMKTSV

21

22

23

Mammna Ilocra
HopmaneHsie anropugmst
Mapxkosa
ANTOpUTMUYECKH

HEpa3pCIINMBIC 3aa1H. 38.,[13‘-13
octanoBa. HeB0O3MOXKHOCTD

https://m.edsoo.ru/KD8P8S0BO

https://m.edsoo.ru/EA2DPC84Y

https://m.edsoo.ru/EMWUEDNR9




24

aBTOMaTHUYECKON OTIaKU
IIpOrpaMm

CI10KHOCTB BBIYMCIIEHUN

https://m.edsoo.ru/DI2DPE0X0

25

ITouck npocTeIX 4yKces B
3aJaHHOM JIMaIla30HE C
IIOMOUIBIO AITOPUTMA «PELLIETO
Oparochenar

https://m.edsoo.ru/H3J1UQKCS8

26

27

28

[IpakTuyeckas pabora o Teme
"ITorck IpOCTBIX YKCEN B
3aJlaHHOM Juana3oHe"”
MHoropaspsiHbIe Leble YKcia,
3a7a4M JUTMHHOW apu(METHKH
[IpakTuueckas pabota 1o Teme

"Peanu3anusa BEIYUCIEHUI C
MHOTOpPa3psIHbIMA YUCIaMu"

https://m.edsoo.ru/SN9A7JITV

https://m.edsoo.ru/SFLDAQPS3

https://m.edsoo.ru/JGIPZP98C

29

CrnoBapu (accoliuaTuBHbIC
MacCHUBBI, OTOOpaxeHHs ). X31IlI-
tabnuupbl. [loctpoenue
as1(haBUTHO-4aCTOTHOTO CJIOBaps
U1 33JJAaHHOTO TEKCTa

https://m.edsoo.ru/TO6DTYWVT

30

[IpakTuueckas pabota 1o Teme
"[locTpoenue angaBuTHO-
4acTOTHOTO CJIOBaps AJis
3aJaHHOr0 TeKcTa"

https://m.edsoo.ru/ WYRSXTHVB

31

AHanmm3 TeKkcTa Ha €CTECTBEHHOM
s13pIKe. Brineinenue
IIOCJIEIOBATEILHOCTEH 10
mabmnony. PerynspHsie

https://m.edsoo.ru/YJVBOBEEG




32

BbIpakeHHs. YacTOTHBIN aHAIN3
[IpakTuyeckas pabora o Teme
"AHanu3 TeKCTa Ha
€CTECTBEHHOM SI3bIKE"

https://m.edsoo.ru/SAFNKXPAL

33

34

35

36

Crexku. AHanu3 NpaBUIBLHOCTU
CKOOOYHOTO BBIPAKEHUS

Berurcienue apupmMeTnaeckoro
BBIPpAXKCHUS, 3alIMCAHHOIO B
noctukcHoOU hopme

[IpakTuueckas pabota 1mo Teme
"Beruncienue apuMeTHIECKOTO
BBIPQKEHUS, 3aITUCAHHOTO B
noctdukcHoi hopme”

Ouepenu. Mcnons3oBanue

oucpean 11 BpEMCHHOI'O
XpaHCHUA NaHHBIX

https://m.edsoo.ru/UZ06WG18Q

https://m.edsoo.ru/4APHZ53]B

https://m.eds00.ru/BOY6RWSEC

https://m.edsoo.ru/RFBVQ14TO0O

37

[IpakTuueckas pabota 1o Teme
"Ucnonws3oBanue ouepenu"”

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

38

Jepesbs. Peanusanus nepesa ¢
MTOMOIIIBIO CCBUTOYHBIX CTPYKTYP.
JIBonunbIe (OMHApHBIE) 1EPEBbSI.
[Toctpoenue nepesa mis
3aJIaHHOTO apU(METHIECKOTO
BBIPAXKECHUS

https://m.edsoo.ru/ WXTKRVSPL

39

[IpakTuueckas pabota 1o Teme
"Hcnonb30BaHue O€PEBbEB IS
BBIYUCIICHUS apH(PMETHICCKAX
BbIpaKeHHI"

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




40

41

42

43

PexypcuBHBIE alTOpUTMBI
obxona nepesa. Mcmonb3oBanue
CTEeKa M o4epean st 00xoaa
nepeBa

PexypcuBHBIE aTOpUTMBI
obxoxa aepesa. Mcrnonp3oBanue
CTEeKa M o4epean st 00xoaa
nepeBa

Anroputmel Ha Tpadax.
[TocTpoeHre MUHHUMAIBHOTO
OCTOBHOTO JIepeBa B3BEIIICHHOTO
CBSI3HOTO HEOPHUEHTUPOBAHHOT'O
rpada

O6xox rpada B rmybuny. O6xox
rpada B MIMPUHY

https://m.edsoo.ru/IL45K77G4

https://m.edsoo.ru/M88PBJ581K

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

https://m.edsoo.ru/PDOGDKZXS5

44

KonnyecTBo pa3nnuHbIX myTei
MEX/1y BEpIIMHAMU
OpPUEHTUPOBAHHOTO
alMKJINYECKOro rpaga

https://m.edsoo.ru/OK5SXBLF1B

45

46

47

Asroput™ JI€HKCTpBHI.

[TpakTruyeckas pabora no Teme
"BrIunciieHue TTHHEL
KpaTyaiuiero myTH Mex1y
BepIIMHaMu rpada (anropuTm
HeiixcTpsbr)"

Anroputm ®noiiga—Yopamia

https://m.edsoo.ru/CRN45WQO59

https://m.edsoo.ru/OPUC4APCM

https://m.edsoo0.ru/4T2Y64Y1Y

48

3aiauu, pemraeMpie ¢ TOMOIIBIO
JUHAMHYECKOTO

https://m.edsoo.ru/OB0O3M36FA




49

50

51

52

MIPOrpaMMHUPOBAHMUSL:
BBIYMCIICHHE PEKYPCUBHBIX
byHKIUH

[IpakTuueckas pabota 1o Teme
"Beruncienue pekypcuBHBIX
(GYHKIHHA ¢ TOMOIIBIO
JTUHAMUYECKOTO
IIporpaMMupoBaHus”

3anaun, periaeMble ¢ TOMOIIBIO
JMHAMHYECKOTO
MIPOrPaMMHUPOBAHHUS: TTIOACUET
KOJIMYECTBA BAPUAHTOB

[TpakTrueckas paboTa 1Mo Teme
"I[Toncuér KoJIMYeCTBA BAPUAHTOB
¢ MOMOIIBI0O JUHAMUYECKOTO
nporpaMmmupoBaHus"

3aiauu, peraeMbpie ¢ TOMOIIBIO
JMHAMHYECKOTO
MPOrPaMMUPOBAHMUS: 33141
ONITUMU3AINH

https://m.edsoo.ru/I39CZ91D1

https://m.edsoo.ru/N6B4V28X5

https://m.edsoo.ru/TO288GY9B

https://m.edsoo.ru/VMITOV2IU

53

[TonsTHe 0 mapagurmax
nporpammupoBanus. O63op
S3BIKOB ITPOrpPaMMUPOBAHUS

https://m.edsoo.ru/ESL36V11V

54

TToustue 00 0OBEKTHO-
OpPHUEHTUPOBAHHOM
MPOrPaMMHPOBAHUH

https://m.edsoo.ru/XQP3TUBLF

55

O0bexTHI U Ki1accsl. CBoiicTBa U
METOIbI OOBEKTOB

https://m.edso0o.ru/6JQJCIGXS




56

57

OOBEKTHO-OPUEHTUPOBAHHBIHN
aHaIu3

[IpakTuueckas pabota 1o Teme
"Hcnonp30BaHre rOTOBBIX
KJIaCCOB B Iporpamme"

https://m.edsoo.ru/LXRDV5535

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

58

Pa3paboTka mporpaMM Ha OCHOBE
00BEKTHO-OPUEHTHPOBAHHOTO
HoAxo/a

https://m.edsoo.ru/1PCNI90X2

59

[IpakTuueckas padbora
"Pa3paboTka npocroit
IIPOTPaMMBI C UCTIOIH30BAHUEM
KJ1accoB"

https://m.edsoo.ru/OSXBALUVU

60

61

62

Nuxancymanus. [Ipaktuaeckas
pabota o Teme "Pa3paboTka
KJIacca, UCIOJIb3YIOLIErO
WHKaTCyJsuo"
Hacnenosanwue. [Tonumopduzm

[IpakTuueckas pabota 1o Teme
"Pa3zpaboTka nepapxuu kiaccos"”

0.5

https://m.edsoo.ru/XWFD3SRL6

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

https://m.edsoo.ru/TDEZGXE92

63

64

65

Cpenpl ObICTpOIt pazpaboTKu
nporpamm. IIpoektupoBanue
uHTepdeiica mosb30BaTeNst
[TpoexTupoBanue uHTEpdeiica
IIOJIB30BATENS

Hcnonbs3oBanne roToBbIX
YIPaBISEMBIX JJIEMEHTOB IS
nmocTpoeHus uatepdeiica

https://m.edsoo.ru/IL6XE9IBF

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

https://m.edsoo.ru/8440Q17ZXE4

66

[IpakTuueckas pabota 1o Teme

https://m.edsoo.ru/M7J3MMDEI




67

"PazpaboTka mporpaMMsl ¢
rpadudeckum uaTepdericom”

N3ydeHnue BTOporo si3bika
MIPOrPaMMHUPOBAHUS

https://m.edsoo.ru/LOIPRNA7S

68

69

70

71

N3yuenue BTOPOro s3bIKa
IIPOrpaMMHUPOBAHUS

OTansl KOMIIBKOTEPHO-
MaTeMaTH4ICCKOIo
MOZACIIMPOBAHUSA

Jluckperusanus npu
MaTeMaTH4eCKOM
MOJIETTUPOBAHUU HETPEPHIBHBIX
npoueccoB. MoienupoBanue
ABHUKCHU S

[TpakTrueckas paboTa 1Mo Teme
"MopenupoBaHue JBUKEHUS"

https://m.edsoo.ru/NKNMXM4HU

https://m.edsoo.ru/Q5J50KWIN

https://m.edsoo.ru/ZXKKJQ1UQ

https://m.edsoo.ru/YCLZ4UHHA

72

MopenupoBanre OMOJIOTUUECKUX
cucreM. [IpakTuueckas padbora
o reMe "MopenupoBaHue
OMOJIOTHYECKUX cUCTEeM"

0.5

https://m.edsoo.ru/925RWHI1WH

73

MaremaTudecKkre MOJIEIN B
SKOHOMHUKE. BEIuncimrenbHbIe
SKCHEPUMEHTBI C MOJIETISIMHU

https://m.edsoo.ru/HYZZHAQZI

74

BepositHOCTHBIE MOAEH.
[IpakTuueckas pabota 1o Teme
"MMuTalMOHHOE MOJICIIMPOBAHUE
¢ MOMOIIBIO MeToa MoHTe-
Kapmo"

0.5

https://m.edsoo.ru/RSDL7ZK22




75

76

KomnsrorepHoe MoaenpoBaHue
CHUCTEM YIIPABJICHUSA

O6paboTka pe3ynbTaToOB
IKCIIEPUMEHTA

https://m.edsoo.ru/D52P3UQNN

https://m.edsoo.ru/VSBW4WV43

77

78

79

80

81

TabnuanbIe (pensinoHHbIE) 0a3bl
JTAHHBIX

ITouck, coprupoBka u
¢bubTpanus JaHHBIX. 3aPOCHI
Ha BBIOOPKY JAHHBIX. 3alpOCHI C
napamerpamu. Boruncisemble
0JIS B 3aIIpOCax

[IpakTnyeckas padboTa 1Mo Teme
"PaboTa ¢ roToBO# 6a3oi
ITaHHBIX"

MHuororabiauysble 0a3bl JaHHBIX.
Tumsl cBsA3el Mex a1y TaOIUIIaMH.
BHaeniauii kimrod. IemoctHOCTh
0a3bl JaHHBIX

[IpakTuyeckas paborta o Teme
"Pa3zpaboTka MHOTOTAOIUYHOM
0asbl JaHHBIX"

https://m.edsoo.ru/ISOMIQ8G4

https://m.edsoo.ru/GTZBVTII7

https://m.edso0o0.ru/X7YS6VTTG

https://m.edsoo.ru/ XPHOBTDMS

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

82

3anpockl K MHOTOTA0 TMYHBIM
0a3aM JaHHBIX

https://m.edsoo.ru/UVTVOW6RW

83

84

[IpakTuueckas pabota 1o Teme
"3anmpockl K MHOTOTA0ITMYHON
6a3ze naHHbIX"

SI3bIK ynpaBiieHUs JAHHBIMU
SQL

https://m.edsoo.ru/F9YXMVOB7

https://m.edsoo.ru/PJM9PKQMR




85

86

[IpakTuueckas pabota 1o Teme
"VrpaBneHue JaHHBIMU C
MOMOIITBIO si3bIKa SQL"

Hepensimmonnsie 6a3bl JaHHBIX.
DKCHEPTHBIC CHCTEMBI

https://m.edsoo.ru/GL552SSUD

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

87

88

89

90

NHTepHeT-npriioxeHus

[TonsiTue o cepBepHOM U
KJIMEHTCKOM YacTSAX CailTa.
TexHonorus «KJIMeHT —
cepBep», €€ JOCTOMHCTBA U
HEJIOCTaTKU

OcHoBbI a361ka HTML
[IpakTuueckas pabota 1o Teme

"Co3aaHue TEKCTOBOI BEO-
CTpaHUIlbI"

https://m.edsoo.ru/VUNNCDB4U

https://m.edsoo.ru/N6DWP4IRG

https://m.edsoo.ru/G2HZZBEEJ

https://m.edsoo.ru/DD7JRDZ9N

91
92

OcHoBoI a361ka HTML
OcHoBHI a361ka HTML

https://m.edsoo.ru/QY71J10R7
https://m.edsoo.ru/YLBK9SMHJ

93

[IpakTuueckast paboTa 1o Teme
"Co3nanue BeO-CTpaHHUIIbI,
BKJIFOUAIOLIEN MYJIbTUMEIUNHBIE
00BEKTHI (PUCYHKH, 3BYKOBBIE
JaHHBIC, BUIEO0)"

https://m.edsoo.ru/6EIX04QCK

94

OCHOBBI KaCKaJgHBIX TaOIHUI]
ctuneit (CSS)

https://m.edsoo.ru/VOH31EQRS5

95

[IpakTuyeckas pabora o Teme
"OdopmieHue cTpaHuIlbl
MTOMOIIIBIO KaCKaTHBIX TAOJIHII
ctuieit”

https://m.edsoo.ru/MGSEDM7TA




96
97

Cuenapuu Ha s3bIKe JavaScript

Cuenapumn Ha si3p1ke JavaScript

https://m.edsoo.ru/VHYQBFI55
https://m.edsoo.ru/2KY4Y6AT6

98

99

®opmbl Ha BeO-CTpaHULIE

[IpakTuyeckas paborta 1o Teme
"O6paboTka naHHbIX GopM"

https://m.edsoo.ru/EPVSADCQR

https://m.edsoo.ru/KFCH27ELA

100

Pa3memenue Beb6-caiiToB. Ycimyra
XOCTUHTA. 3arpy3ka (aiiyioB Ha
calTt

https://m.edsoo.ru/Y6VM4R542

101

Kanpuposanue. Mcnpasnenue
NepCreKTUBBL. [ 'ncTorpaMma.
Koppekuust ypoBHE, KOPpEKLIH
uBera. ObecrBeunBaHUE
LBETHBIX N300pakeHU

https://m.edsoo.ru/ITHJ27RN3F

102

BBox n3zobpaxenuii ¢
WCTIOJIH30BAHUEM Pa3TMYHBIX
U (POBBIX YCTPOICTB.
[IpakTuueckas pabota 1o Teme
"O6paboTka HUPPOBBIX
¢dororpaduii”

0.5

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

103

Peryms. Pabota ¢ obnacTsmu.
OunbTpsl. [IpakTnueckas padora
o TeMe "Perymib nudpossix
¢dotorpapuii”

0.5

https://m.edsoo.ru/LUXAXOCRP

104

105

MHorocnoitHble H300pakeHus.
TexcToBwle caou. Macka ciosl.
Kanainsl. Coxpanenue
BBIIEJIEHHON 00J1acTH

[IpakTuyeckas pabora o Teme

https://m.edsoo.ru/OZ8ER32MA

https://m.edsoo.ru/Z6PEF79A GO




"MHorocnoitHbIe n300paxeHus"

[ToaroroBka wiuTrOCTpauMi 115
BeO-caiiToB. [IpakTnueckas

106 pabora 1o Teme 0.5 https://m.edsoo.ru/7QFG9KBYK
" AHUMHUPOBAHHBIE
n3o0paxeHus"
BekTopnas rpaduka.
107 Bekropuzanus pacTpoBbIxX https://m.edsoo.ru/PIRONJEXW
n300pakeHUI
[IpakTuueckas pabota 1o Teme
108 " " 1 https://m.edsoo.ru/W847Z3DOGI
Bekropnas rpaduka
[TpuHIMIIBI TOCTPOCHUS U
109 PEeAAKTUPOBAHUS TPEXMEPHBIX https://m.edsoo.rut/KBPNWPJEA
MOZEeIIeH
[IpakTuueckas pabota 1mo Teme
110 "Co3gaHue npocThIX 1 https://m.edsoo.ru/2XDC5NKUP
TpEXMEpHBIX Mozeein"”
111 Cerounsie Moenu. Marepuabl https://m.edsoo.ru/WF3MVD2FH
[IpakTuueckas pabota Mo Teme
112 " 1 https://m.edsoo.ru/Z917SRT8Z
Cerounsie Mmogenu"
MopenupoBaHre HCTOYHUKOB
113 ACTAD https://m.edsoo.ru/TXUL8GD3U
ocseleHus. Kamepsl
[IpakTuueckas pabota 1o Teme
114 " " 1 https://m.edsoo.ru/I78NVIQDI
Pennepunr
AnnutuBHble TexHOJOTHH (3D-
115 https://m.edsoo.ru/6WI1WT296C
MIPUHTEPHI)
[TonsTHE O BUpTYyaIbHOM
116 Pty https://m.edsoo.ru/BZDFAHW04

PCAIBHOCTH U JIONOJIHEHHOM




PEAITBHOCTHU

Brimonnenue 3aganuii B popmare

117 https://m.edsoo.ru/X3RHKBZCM
EID e
B N

118 bIONHEHNC 3aHHTE B opmate https://m.edsoo.ru/H4AFKWSW13
EI'D
B N

119 BINOIHEHNE Sa/1anHuii B opmate https://m.edsoo.ru/1 1GT2RYIK
EI'D
B N

120 BINOJHCHNE Sa/1aHHuH B opmate https://m.edsoo.ru/BSTC2EJSB
EI'D
B N

121 BINOTIHCHHC 33 1AM B dopmate https://m.edsoo.ru/70QVL280H
EI'D
B N

122 DITOTHCIHE Sajlarui B (bOpMaTe https://m.edsoo.ru/MR3TQ44J7
EI'D
Brimonnenune 3amanui opMare

123 BIIONHEHHE 3a/1aHii B opmat https://m.edsoo0.r/BHX69GQO6
EI'D
B N

124 bITIOIHEHHE 3a/AHHH B popmaTe https:/m.edsoo.ru/V101XFZX3
EI'D
B .

125 PITOJTHEHUC SaNafiin B (bOPMaTe https://m.edsoo.ru/TUTIIED92
EI'D
Brimonnenune 3amanui opMare

126 BINIOJIHEHHE 3a1aHMi B opmar https://m.edsoo.ru/VELYQXZD6
EI'D
B N

127 PINONIHEHHE 3aNAHMH B opmate https://m.edsoo.ru/LVSCIMOGR
EI'D
B N

128 BINOTHCHNE Sa/1anHuH B opmate https://m.edsoo.ru/OUQ1ILVQF
EI'D
Brimongenue 3aganui opMare

129 bIOHEHHE 3a1aHHH B (OpMAT https://m.edsoo.ru/UI3Y8YDS7
EI'D

130 Brimonnenue 3aganuii B hopmare https://m.edsoo.ru/T6XN3WBVK




EI'D

Brimonnenue 3aganuii B popmare

131 ELD 1 https://m.edsoo.ru/3H6SC66XT
B o

132 BIIONHEHHE Sa/1aiHii B opmate 1 hitps://m.edso0o.ru/1LACVP5G8
EI'D
B "

133 BINOIHEHNE Sa/1anHuii B opmate 1 https://m.edsoo.ru/KCD677PMT
EI'D
B N

134 BINOJHCHNE Sa/1aHHuH B opmate 1 https://m.edsoo.ru/EPSMZV6J8
EI'D
B N

135 BINOTIHCHHC 33 1AM B dopmate 1 https://m.edsoo.ru/1IET8F6XPS
EI'D
B N

136 DITOTHCIHE Sajlarui B (I)OpMaTe 1 https://m.edso0o.ru/G7913B48L
EI'D

OBIIEE KOJIMYECTBO YACOB I10
1 136 36.5

I[TPOT'PAMME







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

Kon
NpoBepsieMoro
TpeOoBaHUA

IIpoBepsiemble TpeGOBaHUS K NPeIMETHBIM pPe3y/JbTATaM OCBOEHUS
OCHOBHO# 00pa30BaTe/IbHOI NMPOrpaMMbl CpeHero o01ero
o0pa3oBaHus

1.

3namv (nonumams)

1.1

[TorrMaHne OCHOBHBIX NPHUHIIMIIOB YCTPOWCTBA M ()YHKIIMOHUPOBAHUS
COBPEMEHHBIX CTAllMOHAPHBIX W MOOWIBHBIX KOMITBIOTEPOB; TEHICHIIUN
pa3BUTHSI KOMIIBIOTEPHBIX TEXHOJOTHM; BJIAJICHUE HAaBBIKAMH pPa0OThI C
OINEPAIMOHHBIMH CUCTEMaMH W OCHOBHBIMH BHUJAMH HPOTPAMMHOTO
obecrieueHHsT I pemieHWs  y4eOHBIX 3aJad 10  BBEIOpaHHOM

cricnyajn3anuu

1.2

Hanuuue mnpencraBineHuii o 0a30BbIX NPUHLMIIAX OpraHU3allUd U

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

1.3

ITormmanne OCHOBHBIX MNPHUHOUIIOB JUCKPETU3ALUKU Pa3JINYHBIX BHUIOB

uHpopMalun

1.4

[Tonnmanue 06a30BBIX AITOPUTMOB OOpPAaOOTKM YMCIOBOW M TEKCTOBOM
uHpopMaluy (3alMCh YHUCEN B IMO3UIMOHHOM CHCTEME CUHMCICHMS,
JEUMOCTh LIENBIX YHMCEN; HaX0XKJIEHUE BCEX MPOCTHIX YHCEN B 3a/laHHOM
Jvarna3one; o0paboTka MHOTOPAa3psSAHBIX LEJIBIX YHCEN, aHaIu3

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

1.5

3Hanue q)yHKHI/IOHaJ'IBHI)Ie BO3MOXHOCTH HWHCTPYMCHTAJIIBHBIX CPCIACTB

cpensl pa3paboTKu

1.6

Brnanenne OCHOBHBIMH CBEJACHUSMH O 0a3ax HaHHBIX, WX CTPYKTYpE,

CpeaACTBax CO3JaHUA U pa60TLI C HUMH

1.7

ITonnMaHue BO3MOXKHOCTEH U OI‘paHI/IquI/Iﬁ TEXHOJIOTUH HCKYCCTBCHHOTI'O
HHTCIUICKTA B Pa3JIMYHBIX 06J'IaCTSIX; HaJIM4uec HpCI[CTaBHeHI/Iﬁ 00
HCIIOJIb30BaHNU I/IH(i)OpMaIII/IOHHI)IX TEXHOJIOTHI B Pa3INYIHBIX

npodeccuoHaNbHbIX chepax

1.8

Brmanenue TeopeTMUECKMM anmapaTtoM, IO3BOJIIOIIMM  OCYIIECTBIATH
IIPEACTABJICHUE 3aJaHHOTO0 HAaTypaJbHOI'O YHCJA B PA3JIMYHBIX CHUCTEMAX
CUMCIICHUS; BBINOJHATH MNpPeoOpa3oBaHUSl JIOTUYECKUX BBIPAKECHUM,
UCTIONB3Ysl 3aKOHBI anreOpbl JIOTHKH; OMPENesATh KpaT4allIuid MyTh BO
B3BEIICHHOM rpade M KOJMYECTBO IMyTell MexXJ1y BepIIMHAMHU

OPUEHTUPOBAHHOTO ALUKINYECKOro rpada




Ymemo

2.1

22

YMeHHe HCHOob30BaTh KOMIBIOTEPHO-MAaTEMAaTUYECKUE MOJEIH st
aHanu3a 00BEKTOB M IMPOLECCOB: (HOPMYTUPOBATH IIETb MOJCIUPOBAHMS,
BBIMOJHATh AQHAINU3 PE3YyJIbTaTOB, MOJYYEHHBIX B XOJ€ MOEIUPOBAHUS;
OLICHMBATh aJICKBAaTHOCTh MOJEIU MOJCIUPYEMOMY OOBEKTy WU

MPOLECCY; MPEACTABIIITh PE3YAbTATHl MOAEITUPOBAHUS B HATJISIIHOM BUE

YMenue KiacCH(PUIMPOBATH OCHOBHBIC 33/ladll aHAlM3a JaHHBIX
(mporHo3upoBaHue, KJaccupukanus, KJIacTepu3alus, aHaJIu3
OTKJIOHEHHI1); MOHMMATh MOCJIEeI0BATEIILHOCTh PEIleHUs 3a7ad aHalu3a
JAHHBIX: cOOp MEPBUYHBIX JAHHBIX, OUMCTKA U OIIEHKA KauecTBa JAaHHBIX,
BRIOOp ¥ (WJM) TOCTPOCHHE MOJAEIH, TNpeoOpa3oBaHUE JAHHBIX,

BU3yalIn3allMd JaHHBIX, HHTCPHPCTALIUA PE3YJILTATOB

23

24

YMenue onpenensaTh HHHOPMAIUOHHBIA 00BEM TEKCTOBBIX, TpaHUeCKUX
Y 3BYKOBBIX JJAHHBIX IIPHU 3aIaHHBIX NTapaMeTpax IUCKPETU3alrU. Y MEHUE
ONIPEAENATh CPEAHIOK CKOPOCTh II€peladyd JaHHBIX, OLEHHUBATh
W3MEHEHHE BpPEMEHHM Iepelayd NpU H3MEHEHUH HWH(OPMALUOHHOTO

00BbEMA JTaHHBIX U XapaKTEPUCTUK KaHaja CBSI3U

YMeHue CcTpouTh KO, OOECIEeYUBAIOUIMN HAUMEHBIIYI0 BO3MOXKHYIO

CPEIHIO0 JUTMHY COOOIIEHUS IPU U3BECTHOM YacTOTE CUMBOJIOB

2.5

YMeHue ucnosib30BaTh MPU PEHICHWH 3a7ad CBOMCTBA IMO3UIIMOHHOU
3allMCH YHUCEJI, aITOPUTMblI MOCTPOCHUS 3allMCH YHUCIA B IMO3UIUOHHOW
CHCTEME CUHCIICHUS C 3aJaHHBIM OCHOBAHUEM M IIOCTPOEHHUS YHUCa II0
CTPOKE, COZEpKalllel 3aluch 3TOTO 4YWCia B TMO3ULMOHHOM CHUCTEME
CUUCIIEHHSI C  3aJaHHBIM  OCHOBAaHHEM;  YMEHHUE  BBIIOJHSATH

apI/I(l)MeTI/ILIGCKI/IG ornecpanyu B IO3UIIUOHHBIX CUCTEMAaX CHHUCIICHHUA

2.6

2.7

YMeHue CTpouTh JIOTUYECKOE BBIPAKEHHE B JIU3BIOHKTUBHOM U
KOHBIOHKTUBHOM  HOpPMalbHBIX (opMax MO 3aJaHHOM  Talnwuie
UCTUHHOCTH; HCCIeloBaTb 00JacTb MCTHMHHOCTH  BBICKA3bIBAHMUS,

COACPKAIICTO MIEPEMEHHBIC, pCUIATh HECIOXKHBIC JIOTHYCCKHUEC YPAaBHCHUSA

YMeHue pemath ajiropuTMUYECKUE 3aJaud, CBS3aHHBIE C AaHAINU30M
rpadoB (3aayu MOCTPOCHHS] ONTHUMAIBHOTO TMYTH MEXIY BEPIIMHAMH
rpada, onpenencHUs KOJUYECTBA PA3IMYHBIX IMyTeH MEXTy BEpIIMHAMH

OPUCHTHUPOBAHHOI'O aTUKIINICCKOTO rpa(ba)

2.8

YMeHHue UCIoNIb30BaTh ACPEBbS NIPU AHAIN3E U IIOCTPOECHUU KOJOB M IS
IpeICTaBICHUA apu(METHUECKUX BBIPAKEHHUH, NpU peIIeHUH 3a/ad
[IOMCKA U COPTHUPOBKM; YMEHHE CTPOUTH JEPEBO WIPHI IO 3aJaHHOMY
QITOPUTMY; pa3pabaThiBaTh U OOOCHOBBIBATh BBIUTPBILIHYIO CTPATETUIO

UTPBI
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2.10

YMenue AHAJIM3UPOBATL  AJITOPUTMBL C  HUCIOJIB30BAHUCM Ta6JII/II_[
TPACCUPOBKU,; OIPCACIIATH 0e3 HCII0JIb30BaHMS KOMIIBIOTCpa PE3YyJIbTAThI
BBITIOJIHCHHA HECIOXKHBIX ITPOrpaMM, BKIHOYAKOIMIWX IUKJIbI, BETBJICHUA U

MMOAIIPOTrpaMMBI, ITPU 3aJaHHBIX HCXOAHBIX TdHHBIX

VYMeHue OIpeleNaTh CIOXKHOCTh M3y4aeMbIX B Kypce 0a30BbIX
QITOPUTMOB (CYMMHPOBAHME 3JIEMEHTOB MacCHUBa, COPTUPOBKA MAacCHBa,
nepeOOpHbIE ANTOPUTMBI, JABOWYHBIM IOMCK) M NPUBOAMUTH IPUMEPHI

HCCKOJIBKHUX aJITOPUTMOB pa3H0171 CJIOKHOCTHU JIA pCHICHUA OI[HOI71 3aga4un

2.11

Brnanenue yHuUBEpCadbHBIM — S3BIKOM IPOTPAMMHUPOBAHUS  BBICOKOTO
ypoBHs (ITackanb, Python, Java, C++, C#), npeacraBneHusiMu 0 6a30BBIX
TUTAX JAHHBIX M CTPYKTypax HAaHHBIX; YMEHUE HCIIOJIb30BaTh OCHOBHBIC
VOPaBJSIIOIIME  KOHCTPYKIIMH;  YMEHHUE  OCYIISCTBJISTh  aHAIN3
NPEIUIOKEHHOW ~ MPOrPpaMMBI:  ONPENESITh  PE3YyJbTaThl  PaOOTHI
MporpamMMbl MPH 3aJaHHBIX MCXOJHBIX JAHHBIX; OMPEICIATh, TMPU KaKUX
UCXOJHBIX JIaHHBIX BO3MOXXHO TIOJNyYE€HUE YKa3aHHBIX pPE3yJIbTaTOB;
BBISBJISITH JIAHHBIC, KOTOpPHIE MOTYT TPHBECTH K OMMOKEe B padore
nporpamMmbl;  (QOpMyNIHpOBaTH  MPEMIOKEHUS MO  YIYYIICHUIO

MporpaMMHOT O KOoJa

2.12

YMeHue peanus3oBbIBaTh Ha BBIOPAHHOM JUIsI MU3Y4YEHHS  SI3BIKE
nporpaMMupoBaHus Beicokoro yposHs (Ilackans, Python, Java, C++, C#)
TUIIOBBIE aJITOPUTMBI 0OPaOOTKH YKCElI, YUCIOBBIX MOCIEI0BATENILHOCTEH
M MacCHBOB: IIPEJCTaBJICHME YHMCIa B BUAE HaOOpa MPOCTHIX
COMHOXMHTENEH; HaxX0XJIeHHE MaKCUMalbHOH (MHUHUMaJIbHOM) LUpPHI
HaTypaJIbHOTO YHCJa, 3alIUCAHHOTO B CUCTEME CUUCIIEHHS C OCHOBaHHUEM,
He npeBblmaonM 10; BbluuciIeHHMEe OOOOLIEHHBIX XapaKTEPUCTUK
AJIEMEHTOB MaccHBa WJIM YHCJIOBOM IMOCIEAOBATEIBHOCTH (CYMMBI,
MIPOU3BENCHUSI  CpPEAHEero  apu@MeTHYecKoro, MHUHUMAIbHOTO H
MaKCHMAaJIbHOTO JIEMEHTOB, KOJIMUYECTBA JJIEMEHTOB, YAOBJIETBOPSIOLINX
3aJaHHOMY YCJIOBHIO); COPTHPOBKY JJIEMEHTOB MacCHUBa; YMEHHE
UCIIONIb30BaTh B MpOrpaMMax JaHHbIE pPa3jIMYHbIX THUIIOB C Y4ETOM
OTpaHMYEHUIN Ha JMaNa3oH UX BO3MOXHBIX 3HAUEHUH, NPUMEHSTH IpU
pELIEHNN 3a7a4d CTPYKTYpPbl JAaHHBIX (CIUCKH, CIOBAapH, CTEKH, OYEPEH,
JIEpEBbs1); MPUMEHSATh CTaHJIAPTHBIE U COOCTBEHHbIE MOANPOTrPaMMBI IS
00pabOTKM YUCIIOBBIX JAaHHBIX U CUMBOJIBHBIX CTPOK; MCIOJIB30BaTh MpPH
pa3paboTke mporpamMm OUOIMOTEKH MOAMPOTPaAMM; YMEHHUE HCIIOIH30BaTh

CpEJCTBA OTJIAJKH IPOTrpaMM B CpPEZIe IPOrPaMMHUPOBAHHUS

2.13

YMenue HCIIOJb30BaTh OJICKTPOHHBIC Ta6J'II/II_HJI JJIsL aHaJln3a,

npecTaBieHuss U 00pabOTKM JaHHBIX (BKJIIOYas BBIOOP ONTHMAIBHOTO




peleHus, moadop JMHUM TPEHJA, pEelIeHHE 3a/1ad MPOTHO3UPOBAHUS);
YMEHHUE HCIOJb30BaTh TAOIUYHBIE (pENAUOHHBIE) 0a3bl MaHHBIX H

CIIPpaBOYHBIC CUCTEMBI

2.14

YMeHue OpraHu3oBBIBaTh JHYHOC WH(MOPMAIMOHHOE IMPOCTPAHCTBO C
UCIIOJIb30BAaHUEM  PA3JIMYHBIX  CPEACTB  HU(PPOBBIX  TEXHOJOTHIA;
MOHMMAaHUE BO3MOXKHOCTEH LHU(PPOBBIX CEPBUCOB TOCYJAPCTBEHHBIX

yCIIyT, TUGPOBEIX 00pa30BATEILHBIX CEPBUCOB




INEPEYEHDB 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMbBIX HA EI'D
ITO TH®OPMATUKE

Kox

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaHUA

1

udposast rpaMOTHOCTH

1.1

1.2

OcCHOBHEBIE TEHACHIWHN Pa3BUTHA KOMIIBIOTCPHBIX TEXHOJIOTHH. HapaJ'[J'ICJ'IBHBIe
BBIYMCIICHUA. MHoronpoueccopHHe CHUCTCMHBI. PacnpenenéHHHe

BBIYUCIIUTCIBHBIC CUCTEMBI 1 06p360TKa 0O0JIBIINX JaHHBIX

[TpyHIMIBI MOCTPOSHHS] W allapaTHble KOMIIOHEHTHI KOMITBIOTEPHBIX CETEil.
CereBbie mpotokosibl. Cerp HWurepher. Appecaumsi B cetu  HWHTepHer.
[Ipotokomnsr creka TCP/IP. Cucrema nomenHsix umEH. Pa3znenenune IP-cetn Ha

MOJICETH C MOMOILIBIO MAaCOK MOACETEeH

1.3

1.4

1.5

daitnoBas cucrema. [louck B (aitmoBoit cucreme. [IpuHIMIIBI pa3MenIeHUS U
uMeHoBaHus (aitnoB B gonroBpeMeHHOW mnamstu. [llaGnoHsl i omucaHus
rpymi ¢aiinos

CkopocTp mepefaud  JaHHBIX. 3aBUCHUMOCTh  BPEMEHM  Iepejayd  OT

MH(OPMALIMOHHOTO 00BEMA TaHHBIX U XapaKTEPUCTUK KaHaJla CBA3H

HIudpoanue aanHbIx. CUMMeTpUYHble U HecuMMeTpuuHble mUGpsl. [ndps
npocroit 3amensl. [udp Lesaps. udp Bukenepa. Anroputm mmdppoBaHus
RSA

1.6

2.1

Kozpl, nmo3Bossitonie 00HapyXUBaTh U UCHPABIIATH OMIMOKH, BOSHUKAIOIINE MTPU
nepenaye faHHbIX. PaccrosiHue Xammunra. KoanpoBanue ¢ HoBTopeHHEM OUTOB.

Konsr XsMmMuHTa
Teopetuueckrue 0CHOBBI HHPOPMATUKHI

JlBonuHoe  KoaupoBaHue. PaBHOMepHBIE M HEPAaBHOMEpPHBIE  KOJBI.
JlexonupoBaHue COOOIIEHUHN, 3alTMCAaHHBIX C MOMOIIBI0O HEPAaBHOMEPHBIX KOJIOB.
VYcenosue ®ano. IlocTpoeHne OHO3HAYHO IEKOAMPYEMBIX KOJOB C MOMOIIBIO

nepeBa

2.2

2.3

Teopernueckue mMoaAXoAbl K OIEHKE KojiudecTBa HHGopMauuu. EauHuIbI
U3MEpeHusi KonuuecTBa HHpopMmanuu. AndaBUTHBI MOIXOA K OIEHKE
KonuyectBa MH(pOpManuu. 3aKoH aJaUTHUBHOCTH HH(opmanun. Dopmyna

Xaptnu. Uadopmarus u BepostTHocTs. Dopmyina lllennona

Cuctembl cumcnenus. Pa3BépHyTas 3amuch ILEIBIX M JPOOHBIX YHCENT B
HO3UIIMOHHON cucTteMe cuucieHus. CBONUCTBA IMO3UIIMOHHOM 3aIllMCH YHCIIA:
KOJIMYECTBO IU(p B 3aIUCH, MPU3HAK JICTUMOCTH YUCIIAa HA OCHOBAHUE CHUCTEMBI
CUUCJICHUS. AJIFOpI/ITM HepeBo,ua IeJI0Tr0 yucijia mu3 P—H‘-IHOfI CUCTEMBbI CUHUCIICHUS

B JICCATUYHYIO. AJITOPUTM TepeBoja KOHEUHOH P-muHON npoOu B AECATHUHYIO.
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2.5

AJropuT™M mepeBoJa LENOTro Yuciaa U3 JECITHYHOW CHCTeMbl cuucieHus B P-
nunyro. IlepeBon KoHewHOH pecsaTHuHOW Jpobu B P-nunyro. JIBowuHas,
BOCBMEpUYHAs M IIECCTHAAIATEPUYHAS CUCTEMbI CUYUCIICHUS, CBSI3b MEXIY HUMHU.
Apudmerrueckue ornepanuy B MO3UIIMOHHBIX CHCTEMAaX CUMCIICHHS

TponuHas ypaBHOBEIICHHAsI CUCTEMa CUUCIIEHUA. [[BONYHO-IeCITHYHAS CUCTEMA
CUHCIIEHUS

Komuposanue texcroB. Komuporka ASCII. OgHoOaliTHbIe KOgupoBKU. CTaHmapT
UNICODE. Koauposka UTF-8. Ompenenenue wuHGOPMAIMOHHOTO 00BEMA

TEKCTOBBIX COOOLLIEHUN

2.6

2.7

2.8

2.9

KomupoBanue n3o0paxenuii. Onenka nHGOPMaAIMOHHOTO 00bEMa TpaguuecKux
AAaHHBIX HIPU 3aJaHHBIX pa3pClICHUN U FJIY6I/IH€ KOOAWpOBaHUA LBETA. HBGTOBBIC
monenu. KomupoBanue 3Byka. OneHka HH(GOpPMALMOHHOIO 00BbEMa 3BYKOBBIX

JaHHBIX IIPU 3aIlaHHbIX YaCTOTC JUCKPETU3AIUN U PASPAAHOCTH KOAUPOBAHUSA

Anrebpa noruku. IloHsaTtue BbicKa3biBaHMsA. Bpicka3biBaTenbHble (OPMBI
(npenukatsl). KBaHTOpHI Cyl11€CTBOBAaHUS M BCEOOIIHOCTH.

Jlormueckue onepauuud. Tabmunpel HCTUHHOCTU. Jlormueckue BbIpaKEHUS.
Jlormueckue ToxxaecTBa. Jlornyeckue onepannuy 1 onepanyuy HaJ MHOKECTBAMH.
3aKkoHbl anreOpbpl JIOTUKU. OKBHUBAJEHTHBIE MpPeoOpa3oBaHUs JIOTMUYECKUX
BBIpaKEHMI. JIornueckue ypaBHEHHsI U CHCTEMBI YPAaBHEHU.

Jlormueckue ¢QyHKIUU. 3aBUCHUMOCTb KOJIMYECTBA BO3MOXKHBIX JIOTHUECKUX
(GyHKIMH OT KOJTMYECTBa apryMEHTOB.

Kanonnueckue (opMbl TOrHYECKUX BBIPAKEHHUH

COBepI_HeHHBIe JAU3BIOHKTUBHBIC  KOHBIOHKTHBHLBIC  HOPMAJIBHBIC (I)OpMLI,

AJITOPUTMBI UX ITOCTPOCHUA 110 Ta6J'II/ILIe HCTUHHOCTH

Jlornueckue »sIeMEHTBI B cocTaBe Kommbiorepa. Tpurrep. Cymmarop.
MHuoropa3psanbiii cymmarop. [loctpoeHne cxeM Ha JOTMYECKUX SJEMEHTax Mo
3aITaHHOMY JIOTHYECKOMY BBIPQKECHHUIO. 3alUCh JIOTHYECKOTO BBIPAKEHUS IO

JIOTUYECKOM cXeMe

2.10

2.11

Mopemu u wmonenupoBanue. llenmn monmenupoBaHus. AJEKBATHOCTH MOJETH
MOJIETTUPYEMOMY OOBEKTY WM mporieccy. DopMann3aius IpUKIaIHbIX 3a/1a4.
[IpencraBieHne pe3ynbTaToB MOACTUPOBAHUS B BUJIE, YIOOHOM JUISI BOCIIPUSTHUS

yenoBekoM. ['paduueckoe npeacrapieHue 1aHHbIX (CXEeMBbI, TAOIUIBL, TPAdUKH).

[IpeacraBnenue uenbIX 4YHCEN B NaMATH KommbioTepa. OrpaHUYE€HHOCTh
TUana3oHa 4YHcell MPH OTrpaHWYeHWH KoiudecTBa paspsnoB. [lepenonHeHue
paspsnHOl ceTku. be33HakoBbie M 3HAKOBBIC JIaHHBIC. 3HAKOBBIN OUT. JIBOMYHBIN
JOTIOJTHUTEIBHBIN KO/ OTPULIATEIIbHBIX YHCET.

[ToGutoBble jorMuyeckue onepanuu. Jlorndeckuii, apupMeTHUECKUl U

nukmnueckuit  casurd. IlludpoBanne ¢ mOMOMIBIO MOOMTOBOW  Olepauu




2.12

2.13

2.14

«uckinouaromiee I

[IpencraBiacHue BEIECTBEHHBIX YHCEN B NMaMATH KOMIIBIOTEpA. 3Ha4aulas 4acTb
U NopsAoK uMcna. Jluama3oH 3Ha4eHMM BeUIECTBEHHBIX uyucesl. [IpoOnembl
XPAHECHUS BEIECTBEHHBIX 4YHUCEN, CBS3aHHBIE C OIPAHMYEHHEM KOJIMYECTBA
paspsaoB. BeinonHeHue omnepanuii ¢ BEIECTBEHHBIMHM YWCIIAMH, HAKOIUICHHE

omnoOoK IIpU BBIYUCIICHUAX

I'padpr. OcHoBHBIe TOHATHA. Buasl rpadoB. Onucanue rpadgoB C MOMOIIBIO
MaTpULl CMEXHOCTH, BECOBBIX MAaTpHI], CIMCKOB CMEXHOCTH. Pemenue
QITOPUTMUYECKUX 3aJad, CBA3aHHBIX C aHamu3oM rpadoB (mocTpoeHue
ONTHUMAJIBHOTO MYTH MEXAY BepIIMHaMU Tpada, ompeneneHue KOJIUYECTBA
pa3IMYHBIX NyTeH MEX]y BEPIIMHAMH OPUEHTUPOBAHHOIO ALMKIMYECKOTO
rpaca)

HepeBbs. bunapnoe nepeBo. JlepeBbsi moucka. CrocoObl 00xoma aepesa.
[IpencraBnenne apupMeTHIECKUX BBIPAKECHUN B BUAE JAepeBa. Vcmonb3oBaHue

rpadoB U 1epeBHEB IIPU OMUCAHUU OOBEKTOB U MPOLIECCOB OKPYKAIOILEr0 MUpa

2.15

2.16

JluckpeTHble UTphl ABYX UTPOKOB ¢ MoJHOM nHpopManuei. [loctpoenne nepesa
nepebopa BapUaHTOB, ONUCAHHE CTPATETMH WIPbl B TabIu4yHOU dopme.

BLII/II‘pLIIJ_IHI)Ie W NPOUTPLINIHBIC TO3UITAN. BLII/II‘pLIIJ_IHHe CTpaTeruu

CpeI[CTBa HCKYCCTBECHHOI'O HUHTCIIJICKTA. I/II[GHTI/I(I)I/IKB.LII/IH n IIOUCK
I/I306pa)I(GHI/II>’I, paciio3HaBaHuEC JIUII. Hcnons3oBanne MeTOI0B HCKYCCTBCHHOI'O
HWHTCIIJICKTA B 06yqa1011114x cucremax. Mcronp3oBaHrue METOIOB HCKYCCTBECHHOTI'O

WHTEJUIeKTa B poOoToTexHuke. MIHTepHeT Bemiel. Heliponnsie cetn

ANTOpUTMBI ¥ IPOIPaMMHUPOBAHHE

3.1

dopmManuzanus MOHATHA aIropuTMa. MammHa TeIOpHHTa Kak YHHBEpPCAJIbHAs

MOJEJb BBIYMCICHUMN

3.2

OneHka CIOXKHOCTH BblUMCIeHMH. Bpemst paboTel M 00BEM HCIONB3yeMO
aMsATH, MX 3aBUCUMOCTh OT pa3Mepa MCXOOHBIX JAaHHbIX. OrleHka
ACUMITOTUYECKOW CIIO)KHOCTH aJTOPUTMOB. AJTOPUTMBI ITOJIMHOMHUAIBHON
cinoxHoctu. IlepeGopuble anroputmbl. IlpuMepsl pa3IUYHBIX AITOPUTMOB

peICHUA OHHOﬁ 3aa4u, KOTOPbIC UMCIOT Pa3JIMUHYIO CIIOKHOCTH

33

OmnpeneneHre BO3MOXKHBIX PE3yJbTaTOB padOThl MPOCTEUIINX aJIrOPUTMOB
YIIpaBJICHUS] MCIIOJHUTENSIMH M BBIUMCIUTENBHBIX anroputMmoB. OnpezneneHue

HUCXOJHBIX JaHHBIX, IPHU KOTOPLIX aJITOPUTM MOKCT JaThb Tpe6yeMHﬁ pe3yiabTat

34

AnroputmMbl  00pabOTKM HATypajlbHBIX YHCEN, 3alMCAHHBIX B TO3UIIMOHHBIX
cHUCTeMaxX CYHCICHMS: pa3OMeHHe 3aluCd YHUCIa Ha OTACIbHbIE IHQPHI,
HaxXOoXJICHHE CYMMbl W TPOU3BENCHMS LM(p, HAXOXKICHHE MaKCUMaJIbHOU

(MUHUMATTBLHOM ) IU(PHI.




[IpencraBnenue uyucia B BUAE HaOopa MPOCTBIX COMHOXKUTENEH. ANropuTM
OBICTPOTO BO3BEICHHUS B CTENEHb. [IOMCK MPOCTHIX YMCEN B 3aJaHHOM JIMana3oHe

C MIOMOILIBIO AJITOPUTMA «PEIIETO DpaTocheHa

3.5

MHOFOpa3p5[,HHBIe OeJIbIC YncClia, 3aga4u ﬂHHHHOﬁ apI/I(bMeTI/IKI/I

3.6

Azpik mporpammupoBanus (Ilackans, Python, Java, C++, C#). Tumnbsl gaHHBIX:
L[EJIOYHUCIICHHBIE, BEUICCTBEHHbIC, CHMBOJIbHBIC, JOrMueckue. BerBieHus.
Cnoxusie ycinoBus. ksl ¢ ycnoBueM. L{UKIIbI 110 IEpeMEHHOM.

OOpaboTka MaHHBIX, XpaHALIMXCS B (Qaitnax. TekcToBble M IBOMYHBIC (ailIIbI.
daiinoBsle nepeMeHHble ((aitioBbie ykazatenu). Utenue u3 (aitna. 3anuch B
(aii.

Pazbuenue 3amaun Ha moa3anadu. [logmporpaMmer (TpotieAypsl U (PYHKITHH).

Hcnonp3oBanne CTaHAAPTHON OMOIMOTEKH S3bIKa IIPOTPAMMHUPOBAHHS

3.7

Pexypcus. PekypcuBHble mpoueaypbl U ¢(yHkuuu. Mcrnonb3oBaHue cTeka s

oprann3an pCKypCHBHBIX BBI3SOBOB

3.8

39

3.10

UYucnennsle Meroabl. TouHoe M mpuONMKEHHOE pelieHus 3anadd. YuciaeHHoe
pellieHre ypaBHEHHMI C momouibio mojdopa mnapamerpa. UHCICHHbIE METOJbI
pelieHusl ypaBHEHMi: MeToJ mepebopa, MeETOJ| IOJIOBUHHOIO JIEJIEHUS.
[TpuOnmx€HHOE BBIUMCIIEHHUE JUIMH KpUBBIX. BhlumcieHue miomanei ¢uryp c
MTOMOUIBIO0 YUCJIEHHBIX METOJIOB (METOJ IPSIMOYTOJIbHUKOB, METOJ Tpamerui).
ITouck makcumyma (MUHUMYMa) (QYHKUMH OJHOW TEpEeMEHHOW MEeTOJ0M

ITOJIOBUHHOT'O ACTICHUA

OOpaboTka  CHUMBOJBHBIX  JaHHBIX.  BcTpoeHHble — QYHKIMM  S3bIKa
MIPOrPaMMHUPOBAHHUS JIJIs1 00paOOTKH CUMBOJBHBIX CTPOK. AJITOPUTMBI 00paboTKH
CHUMBOJIBHBIX CTPOK: HO}ICLIéT KOJIMYECTBA IOSABJICHUU CHMBOJIA B CTPOKE,
pa3OueHre CTPOKH Ha CJIOBa IO MPOOEIBbHBIM CHUMBOJIAM, MOHUCK TMOJICTPOKH
BHYTpU JaHHOW CTPOKH, 3aMEHa HAWIEHHOW MOJCTPOKM Ha JPYTYIO CTPOKY.
I'eneparust Bcex CJIOB B HEKOTOpPOM an(paBHTE, YAOBIETBOPSIOMIUX 3aJaHHBIM

orpannueHusM. [IpeoOpa3oBaHue ynciia B CHMBOJIBHYIO CTPOKY U 00paTHO

MaccuBsl ¥ IIOCIENOBATEIBHOCTH  4Hcesl. BpraucieHne  0000IMIEHHBIX
XapaKTepUCTHK JJIEMEHTOB MaccHBa WJIM YHUCIOBOM IOCIEI0BAaTEIbHOCTH
(CyMMBI, TIPOU3BEACHHUS, CpEIHEro apuPMETHYECKOr0o, MHUHUMAIBHOTO U
MaKCUMaJbHOTO 3JEMEHTOB, KOJUYECTBA JJIEMEHTOB, YAOBIETBOPSIOIINUX
3aJJaHHOMY YCJIOBHIO). JIMHEHHBIH MOWCK 3aJaHHOTO 3HA4YEHHs] B MAacCHBE.
AJroput™Mbel paboOTHI C 3JIEMEHTAaMU MacCHMBa C OJHOKPATHBIM IMPOCMOTPOM
MaccuBa. COpTHpPOBKAa OJHOMEPHOTO MaccuBa. [IpocTbie METONbI COPTUPOBKHU
(MeTon my3bIpbKa, MeETOJ BBIOOpa, COPTHpPOBKA BcTaBkamu). CopTHpOBKa
cnmusitnueM. breicTtpas coptupoBka maccuBa (anroput™ QuickSort). J[BowuHBII

IIOMCK B OTCOPTHUPOBAHHOM MAaCCHBC




3.11

3.12

3.13

JIByMepHBIE MacCHBBI (MaTpuLbl). ANTOPUTMBI  00paOOTKH  JIBYMEpPHBIX
MAacCHBOB: 3allOJIHEHHE JBYMEPHOTO YHCIOBOIO MacCHBa MO 3a/JaHHBIM
IIpaBUJIaM, MOMCK 3JIEMEHTa B JIBYMEPHOM MAacCCHUBE, BBIYMCIECHHE MaKCHUMyMa
(MMHHUMYMa) U CYMMBI 3JIEMEHTOB JIBYMEPHOI'O MacCHBa, I€PECTaHOBKA CTPOK U
CTOJIOIIOB IByMEPHOTO MacCHBa

CrmoBapu  (accolMaTUBHBICE  MAacCHUBBI,  OTOOpaxkeHus).  XdII-TaAOJHIIBL
[TocTpoenue andaBUTHO-YACTOTHOTO CIOBAPS AJISl 33JAHHOTO TEKCTa

Crexku. AHaIN3 TPaBWIBHOCTH CKOOOYHOTO  BBIpAXCHUSA. Bblumcienue
apu(METHYECKOTO BBIPa)KEHUS, 3aIIMCAaHHOTO B MOCT(HUKCHOM (hopme.

Oqepezm. Hcnonb3oBanue oucpcan Ayl BpECMCHHOI'O XpaHCHUA OaHHBIX

3.14

3.15

3.16

Anroputmbl Ha rpadax. IlocTpoeHHe MHHHMAJIBHOTO OCTOBHOTO JI€peBa
B3BELLICHHOI'O CBA3HOTO HEOPUEHTUPOBAHHOro rpada. KomuuecTBo pasnuyHbIX
nyTell MeX 1y BepIIMHAMU OPUEHTHUPOBAHHOTO ALMKIMYECKOro Ipada. AIropurm
JlerkcTphl

JHepeBps. Peanusanus nepeBa ¢ IOMOIIBIO CCBUIOYHBIX CTPYKTYp. J(BOM4YHBIE
(bunapusie) nepeBbs. IlocTpoeHue nepeBa il 3aJaHHOTO apUPMETHYECKOTO
BbIpakeHUs. PekypcuBHBIE anropuTMbsl 006xona aepesa. Vcrnonb3oBaHue cTeka u
ouepenu ans o0Xoja aepena

JluHaMU4YecKoe IPOrpaMMHUPOBAHKUE KaK METOJ PEILIEHUs 3a/1a4 C COXPAaHEHUEM
IIPOMEXYTOUHBIX PE3YyJIbTaTOB. 3aJauH, PEIIAEMbIE C IIOMOILBIO JUHAMHYECKOTO
IIPOrpaMMHUPOBAHHUS: BBIUMCICHUE PEKYPCUBHBIX (DYHKIUH, MOJCUYET KOJIUYECTBA

BAapuaHTOB, 3ala4v ONITUMU3alIUN

3.17

4.1

[TonsiTue 00 OOBEKTHO-OPHUEHTUPOBAHHOM HporpamMmupoBaHuu. OOBEKTH U
kyaccel. CBoMCTBa U METOAbl 00BEKTOB. OOBEKTHO-OPUEHTHUPOBAHHBIA aHAINU3.
PazpaGoTka mnporpaMm Ha OCHOBE OOBEKTHO-OPHEHTUPOBAHHOIO TMOAXOJA.

Wukancynsuus, Hacae0BaHue, MoJIMMophu3M
WHudopmalinoHHbIE TEXHOIOTHH

Ananu3 naHHbix. OCHOBHBIE 3a/1aud  aHaJIW3a JaHHBIX: MPOTHO3HPOBAHUE,
KjaccuuKkanus, KilacTepusanusi, aHaiau3 oOTKJIOHeHHH. [lociemnoBaTenbHOCTH
pereHus 3a1a4y aHaM3a JaHHBIX: COOp MEePBUYHBIX JAHHBIX, OYUCTKA M OIEHKA
KauecTBa JaHHBIX, BBIOOp M (WIM) TOCTPOEHHUE MOJAETH, MpeodpazoBaHUE
JAHHBIX, BU3YyalIW3allusl JAHHBIX, UHTEpHpeTauus pe3ynbTratoB. [Iporpammubie
cpenctBa u HHTEepHET-cepBUCH UIsi 00paOOTKM M TPENCTABICHUS JaHHBIX.

Bonwmue nanabie. MammaHOE 00yUueHne

4.2

AHanu3 JaHHBIX C TIOMOIIBIO JJICKTPOHHBIX TaONWIl. BBIUUCIEHHWE CYMMBI,
cpenHero  apuMETHYECKOro, HAWMOOJbIIEro  (HaMMEHBINETO0)  3HAYCHUS

nuanazoHa. Beraucnenue kod(hduIMEeHTa KOPpENsSUH JBYX pSJIOB JIaHHBIX.




[TocTpoeHne cTOMOYATHIX, JUHEHYATHIX M KPYroBbIX amarpamm. l[loctpoeHue
rpadukoB ¢pyakuii. [Tonbop TUHUM TpeHIa, pelIeHUe 3a/1a4 IPOTHO3UPOBAHUSI.

Pemenne 3aJla4 OIITUMH3allMU C IIOMOIIBIO 3JICKTPOHHBIX Ta6J'II/II_[

4.3

Juckperuzanust NOpH  MaTeMaTHYECKOM  MOJICIMPOBAHUHM  HEMPEPHIBHBIX
nporeccoB. MonenupoBanue JABWXKEHHA. MojenupoBaHue OHOJOTHYECKUX
cucteM. MaremaTuueckue MOAEIM B OKOHOMHKE. BblunciuTenbHbIE
SKCHEpUMEHTHl ¢ MojensMu. OOpaboTka pe3ynbTaToB SKCIEpUMEHTa. Meron
HAaUMEHBIIMX KBaApaToB. OIlEHKAa YHUCIOBBIX MapaMETPOB MOJEIUPYEMBIX
OOBEKTOB M TMPOIECCOB. BoccTaHOBiIEHHE 3aBHCHMOCTEH IO pe3yibTaTaMm

OKCIICPUMCHTA

4.4

4.5

4.6

BepositTHOCTHBIE MOJEIH. Metonrsl Momnre-Kapio. HNmurtanmmonnoe

MojienmpoBanue. CHCTEMBI MaCCOBOTO OOCTYKHUBAHUS

TabnuaHbIe (pesuOHHBIC) 0a3bl TaHHBIX. TabmuIa — IPEICTaBICHUE CBEICHUI
00 ogHoTHnHBIX 00BekTax. Ilone, 3amucek. Kmrou tabmuunpel. Pabota ¢ roroBoit
0a30i naHHbIX. 3amonHeHue 0a3bl AaHHBIX. [IoMCK, copTHpOBKa M (UIBTpanus
JNaHHBIX. 3ampochkl Ha BBIOOPKY JaHHBIX. 3ampochkl € MapaMeTpaMu.
Brrancinsiemble nosist B 3anpocax.

MHuorotabnuunbie 0a3bl JaHHBIX. TUMBI CBS3edl Mexay Tabnuiiamu. BHemrHuit
kimo4. [lemocTHOCTh 6a3bl JaHHBIX. 3aMpPOCHl K MHOTOTAOJIMYHBIM 06a3aM JaHHBIX
TexctoBbiii mponeccop. CpencrtBa MMOMCKa W aBTO3aMEHbl B TEKCTOBOM
nporieccope. CTpyKTypHUpOBaHHBIE TEKCTOBBIE TOKYMEHTHI. CHOCKHU, OTJIaBJICHHUE.

[IpaBuna UUTHPOBAHUS MCTOYHUKOB U odopmieHHs OubaMorpapuyeckux

CCBIJIIOK




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVI1 YYEHUKA

* ndopmaruka (B 2 yactsax); 10 kimace. yriayoneHHoe oOydenue [1onskos
K.1O., Epemun E.A. O011ecTBO ¢ OrpaHU4€HHON OTBETCTBEHHOCTHIO
«BMHOM. Jlabopatopus 3HaHU»; AKIIMOHEpHOE 00111ecTBO «M31aTenbCTBO
«IIpocBenieHue»

* Undopmaruka (B 2 yactsx); 11 knace. yrinyonenHoe o0ydyenue [lonsikos
K.1O., Epemun E.A. OO0111ecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
«BUHOM. JlabopaTopus 3HaHMI»; AKITMOHEpHOE 0011ecTBO «M31aTeNnbCcTBO

«HpOCBGIHeHI/IC»

METOANYECKHUE MATEPHUAJIBI JIJISA YUUTEJIA

Astopckas mactepckas JI. JI. Bocooii: https://bosova.ru/

2. Asropckas mactepckas K. 1O. ITonsikosa: https://kpolyakov.spb.ru/
3. Enunoe cogepxanue obuiero oopazosanus: https://edsoo.ru/

4. Kak ucnonb3oBaTh yueOHuku aeiictpyromero OITY. Pexomennanuu
st yauteneit. Uudopmaruka: https://uchitel.club/fgos/fgos-informatika
5. Caiit @enepanbHOrO HHCTUTYTA MEAATOTMYECKUX H3MEPEHNN:

https://fipi.ru/

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET



https://resh.edu.ru/

http://algolist.manual.ru/ - anropuT™Mbl KOMIBIOTEPHASI MaTEMAaTHKa
UCXOJTHUKH

http://decoding.narod.ru/link/main.html - caiiT o
IPOrpaMMHUPOBAHUIO,CCHLIIKUA HA JPYTUE CANTBHI

http://articles.org.ru/ - caliT 0 mporpaMMHPOBAHUU

http://ishodniki.ru/ - MHOTO BCero no nporpaMmmupoBanuio. MicxoqHuku,
CTaThH, Pa3IMYHBIC SI3BIKH TPOTPAMMUPOBAHHS
http://progs-maker.narod.ru/main.html - KHUTH IO TPOrpaMMUPOBAHUIO.
http://progbook.ru/ - 6ecriatHas 35eKTpoHHAsE OMOIMOTEKA 11O
IPOrpaMMHUPOBAHUIO Ha PA3IMYHBIX A3bIKaX (IPOrpaMMHUPOBAHUS)
http://www.informatik kz/ - Gonbias 6a3a 3a1a4d o mporpaMMUPOBAHUIO.
http://acmp.ru/article.asp?id_text=7 - BUpTyayibHas IKOJIA IPOTPAMMUCTOB.

bosbmioit apxus 3anay.
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