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IMNOACHUTEJIBHASA 3AIINCKA

[Tporpamma no unpopmatuke (yriyOnEHHBIA YPOBEHb) HA YPOBHE CPEIHETrO
oOmero oOpa3oBaHus pa3paboTaHa Ha OCHOBE TpeOOBaHUU K pe3ysbTaram
OCBOCHMSI OCHOBHOM  00pa3oBaTelbHOM  MpOrpaMMbl  CPEIHEro  OOIIEro
oOpazoBanus, npeacraBieHHbix B ®I'OC COO, a Takxke ¢enepaibHON padoyeit
IPOrpaMMbl BOCITUTAHHS.

[IporpaMmma mo wuHpoOpMaTHKEe AT MPEACTABICHUE O IIEeNAX, OOIIel
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
yuebHoro npenmera «MHpopmaruka» Ha yriiyOn€HHOM YpPOBHE, YCTaHAaBJIMBAET
00s3aTeNbHOE IpEeIMETHOE coJiepKaHue, pea1ycMaTpUBaAET ero
CTPYKTYPUPOBAHHE IO pa3zeiiaM U TeMaM Kypca, ONpPEAEIIIeT pacipeleI€HUE ero
1o Kjaccam (rojiaMm M3y4deHus ), 1a€T NpUMEPHOE paclpeiesicHue y4eOHBIX 4acoB
N0 TEMAaTUYECKUM pasJenaM Kypca U PEKOMEHIYeMYI0 (IpUMEpPHYIO)
NOCIEAOBATEAbHOCTh  MX  M3y4eHUS €  y4€TOM  MEXKIPEAMETHBIX U
BHYTPHUIIPEIMETHBIX  CBS3€H, JIOTMKM Yy4eOHOro Ipolecca, BO3PACTHBIX
0COOEHHOCTEN 00yYaroIUXCsl.

[TporpamMMma 1o uHGOpMATHKE ONpPEAEIAET KOIUUECTBEHHbIE U KaueCTBEHHBIE
XapaKTepUCTUKU Y4eOHOro Marepuasa JIjs KaXJ0ro roja U3yuyeHus, B TOM YHUCIIe
JUISL COIEPKATEIbHOTO HAMOJHEHHUs] Pa3HOro BHUJAa KOHTPOJS (MPOMEXYTOUHOU
aTTeCcTallu oOyyarouuxcs, BCEPOCCUMCKUX MIPOBEPOYHBIX pabor,
rocyapCTBEHHOW UTOroBOM arrecranun). [IporpamMmma no undopmaTtuke sBiIseTCs
OCHOBOM JJIi COCTABJICHHS AaBTOPCKUX YYEOHBIX MpOrpaMM U Y4eOHUKOB,
MOYPOYHOIO IJIAHUPOBAHUS Kypca YUUTENIEM.

HNudopmaTtuka B cpegHem oOieM o0pa3oBaHUU OTPAKAET:

CYIIHOCTh HMH(OPMATHKM KaK HAyYHOW JOUCUMWIUIMHBI, HW3ydaromiei
3aKOHOMEPHOCTH MPOTEKAHUsI M BO3MOKHOCTH aBTOMATHU3a[MU WH(POPMALIMOHHBIX
IPOLIECCOB B Pa3IMUHbIX CUCTEMAX;

OCHOBHBIE  00JIaCTU  TpPUMEHEHHs  WH(OOPMATHKU, TMPEXKAEC  BCETrO
MH(OpPMAIMOHHBIE TEXHOJOTHH, YIIPABIIEHNE U COLIMANIbHYIO cepy;

MEXIUCIUIUTMHAPHBIA ~ XapakTep WHPOPMATHKH ¥ HWH(DOPMAIMOHHOU
NESATEIbHOCTH.

Kypc uHbopMaTuku ajis ypoBHsS CpeIHEro 00IIero oO0pa3oBaHUs SBISCTCS
3aBEpUIAIOIIMM 3TallOM HEMPEpPHIBHONW MOATOTOBKM OOydalomuxcsi B 00JacTu
UHPOPMATUKA U WHOOPMAIIMOHHO-KOMMYHHKAITMOHHBIX TEXHOJOTHI, OMUpaeTcs
Ha coj/iep)KaHue Kypca MH(OpPMATUKU YPOBHS OCHOBHOTO OOIEro 00pa3oBaHUs U
ONMBIT  TIOCTOSIHHOTO  MpPUMEHEHUs  MHGOPMAMOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJOTHM, Aa€T TEOPETHUECKOE OCMBICICHHE, MHTEPIPETalni0 U 0000IIeHNe
ATOTO OIBITA.



PesynpTaThl  yriayOJaeHHOTO ypOBHS HM3Yy4eHHS y4eOHOTO Tpeamera
«Madopmatukay OPHEHTHPOBAHBI HA IMOJYYECHHE KOMIIETEHTHOCTEH ISt
nocJeyromieit mpodeccuoHaaIbHON neaTenbHOCTH. OHM BKITIOYAIOT B CEOS:

OBJIQJICHUE KIIFOYEBBIMU MOHATUSAMH M 3aKOHOMEPHOCTSAMH, PACIO3HABAHUE
COOTBETCTBYIOIIUX UM  NPU3HAKOB M  B3aUMOCBSI3€d,  CIOCOOHOCTH
JIEMOHCTPUPOBATH PA3JIMUHbBIC MOAXO/IbI K U3YUYCHHIO SIBJICHUN;

YyMEHHE peniaTh THUIOBBIE MPAKTUYECKHME W TEOPETUYECKUE 3ajayu,
XapaKTepHbIE /ISl UICTIOJIB30BaHM METO/I0B U HHCTPYMEHTApHs JaHHOTO y4eOHOTO
MPEAMETA;

HaJIM4ME TPEJCTAaBICHUN O JIaHHOM Y4e€OHOM IIpEeJMETe Kak IIeJIOCTHOM
TeOpuu (COBOKYNMHOCTH TEOPHil), OCHOBHBIX CBS3SIX CO CMEXKHBIMU OOJACTIMHU
3HAHUU.

B pamkax yriny06i€HHOro ypoBHSI U3yueHUs MH(MOpMATHKU 00ecreuynBaeTCs
1[eJICHANPABJICHHAS] TIOJIFOTOBKA OOYYAIOMIMXCS K MPOJIOJDKEHUIO 00pa3oBaHUs B
OpraHu3aluiax  MOpodecCuoHaIbHOTO  O0pa3oBaHUsS MO  CHEHUAIBHOCTSIM,
HEMOCPEJACTBEHHO CBSA3AHHBIM C LUQPPOBBIMU TEXHOJIOTHUSMH, TaKUM Kak
nporpaMMHasi MHXKEeHepus, MH(OpMallMOHHAs 0€30MacHOCTh, UHGOPMAIMOHHBIE
CUCTEMBl M TEXHOJOTHUU, MOOWJIbHBIE CHUCTEMbl U CETH, OOJBIINE JaHHBIE U
MalIMHHOE OO0Yy4YeHUE, TMPOMBINIJICHHBIM WHTEPHET BEIICH, WCKYCCTBEHHBIN
WHTEJJIEKT, TEXHOJOTUM OECHpOBOJHON CBSI3M, POOOTOTEXHHMKA, KBAHTOBBIC
TEXHOJIOTUU, CHUCTEMbI paCIpeeIEHHOTO peecTpa, TEXHOJIOTUU BHUPTYyaIbHOW U
JIOTIOJTHEHHOM PEeajbHOCTEM.

OcHoBHasi 1enb U3ydeHUsi yuyeOHoro mpeamera «WUudopmatuka» Ha
yrayOnéHHOM  ypOBHE CpelHero o0miero oOpa3oBaHus — OOECIeUEeHHE
JaTbHEUIIEeT0 pa3BUTHS WH(MOPMAIIMOHHBIX KOMIIETEHIIMM 00ydYaroierocs, ero
TOTOBHOCTH K JKM3HHU B YCIIOBHSIX pa3BUBAIOLIErocsi HHHOPMAIIMOHHOTO O0IIeCTBa
M BO3pacTallleil KOHKYPEHUMHU Ha pbIHKE Tpylaa. B CBA3M C 3TUM HU3y4YeHUE
uHpopmatuku B 10—11 xmaccax goMKHO 00€CTICUUTD:

c(hOpMUPOBAHHOCTh MHPOBO33PEHUS, OCHOBAHHOTO Ha IMOHUMAaHUU POJIU
uHpopMaTtku, HHGOPMAIMOHHBIX W KOMMYHHUKAIMOHHBIX TEXHOJOTHN B
COBPEMEHHOM OOIIIECTBE;

c(hOpPMHPOBAHHOCTH OCHOB JIOTUYECKOTO U AITOPUTMHUYECKOTO MBIIIICHUS;

c(hOpMHPOBAHHOCTh YMEHHMM pa3iandath (akThl U OIEHKH, CPaBHUBATh
OIICHOYHBIC BBIBOJbI, BUJIETh HX CBSI3b C KPUTEPUSMH OIEHUBAHUA U CBS3b
KPUTEPUEB C ONPEACIEHHON CUCTEMON LIEHHOCTEM, IPOBEPATH HA IOCTOBEPHOCTD U
000061maTh HHPpOPMAITHIO;

cOPMHPOBAHHOCTh  MPEJCTABICHUH O BIUSHUU  WHGOPMAIMOHHBIX
TEXHOJIOTMA Ha JHW3Hb 4YEJOBEKa B OOIIECTBE, IMMOHWMAHHE COIMAILHOTO,
DKOHOMHYECKOTO, MOIUTUYECKOTO, KYJIbTYPHOIO, HOPUAUYECKOrO, HPHUPOIHOTO,



HPrOHOMHUYECKOTO,  MEIULMHCKOTO U  (U3HOJIOTMYECKOTO  KOHTEKCTOB
UH(GOPMAIIMOHHBIX TEXHOJIOTHI;

NPUHATHE MPABOBBIX U 3TUYECKUX ACIIEKTOB MH()OPMALMOHHBIX TEXHOJIOTHIA,
OCO3HAHME OTBETCTBEHHOCTH JIFOZCH, BOBICUYEHHBIX B CO3JJaHUE U MCIOJIb30BAHKE
MH(POPMALIMOHHBIX CUCTEM, PACIIPOCTPaHEHUE UH(POPMALIHY;

CO3JaHHE YCIIOBUW JJIsi pa3BUTHUSL HABBIKOB y4€OHOH, MPOEKTHOM, HAYyYHO-
UCCJIEI0OBATENBLCKOW M TBOPYECKOM JESITEIbHOCTH, MOTHBALMM OOYYArOIIUXCS K
CaMOPa3BUTHIO.

B conepxxanun yuebHoro mpenmera «MHdopmaTtuka» BBIIEISIOTCS YETHIPE
TEMaTUYECKUX pa3zelia.

Pasznen «LludpoBasi rpamMoOTHOCTH» NOCBAIIEH BOINPOCAM YCTPOMCTBA
KOMIIBIOTEPOB W JIPYTUX 3JEMEHTOB IU(GPOBOrO OKPYKEHHs, BKIHOYas
KOMIIBIOTEPHBIE CETH, NCIIOJIb30BAHUIO CPEJICTB ONEPALIMOHHON CUCTEMBI, paboTe B
cetu VIHTepHET W WCIOJIB30BAHHUIO HMHTEPHET-CEPBUCOB, HH(OPMALMOHHON
0€30I1aCHOCTH.

Paznen «Teopermyeckue OCHOBbI HH(pOpPMATHKH» BKIIOYAET B ce0s
NOHATUUHBIA anmapaT WH(QOPMATUKH, BOIPOCHl KOJUPOBAHUS HWH(MOpMALUH,
U3MepeHUs MHPOPMAIMOHHOTO 00BbEMa JaHHBIX, OCHOBBI anreOpbl JIOTMKU U
KOMITBIOTEPHOI'O MOZAEIINPOBAHUS.

Paznen «AJaropurMbl M NPOrpaMMHMpPOBAHHeE)» HAIPaBJICH HAa pPa3BUTHUE
AITOPUTMHYECKOTO MBILIUICHHS, pa3padOTKy ajJrOPUTMOB U OLICHKY MX CJIOKHOCTH,
(GbopMHpOBaHNE HABBIKOB pealiu3allud IMpOrpaMM Ha s3bIKaX MPOTrpaMMHUPOBAHUS
BBICOKOT'O YPOBHH.

Paznen  «MH(popMauMoOHHBbIE  TEXHOJOIMHM»  IOCBALIEH  BOIPOCAM
NpUMEHEHUsT MH(GOPMALMOHHBIX TEXHOJOTUW, pPEaTu30BAHHBIX B MPHUKIAIHBIX
POrpaMMHBIX MPOAYKTaX U MHTEPHET-CEPBUCAX, B TOM YHCIIE B 3aJja4ax aHalIM3a
JAHHBIX, MCMOJb30BAaHUIO 0a3 JaHHBIX M D3JEKTPOHHBIX TaOJIUIl JIJs peIIeHHUs
NPUKJIAAHBIX 337a4.

B npuBenénHoM nanee coaepxanHuu ydyeOHoro npeamera «Hbopmarrka
KYPCUBOM  BBIJICJICHBl JIOMOJIHUTEIbHbIE TEMBbI, KOTOpbIE HE BXOIAT B
00s3aTeNbHYI0 TPOrpaMMy OOyUEHHUSI, HO MOTYT ObITh NMPEIOKEHBI I U3yUYECHHUS
OTJEJIbHBIM MOTUBHUPOBAHHBIM U CIIOCOOHBIM 00YYarOIIUMCH.

VYrinyOnéHHbIE ypoBEHb U3y4e€HHUS HH(POPMATUKH PpPEKOMEHAYyeTcs IUis
TEXHOJIOTUYECKOTO0  MpOQuisi, OPUEHTUPOBAHHOTO HA  HWHXEHEPHYIO U
WHDOPMAITMOHHYIO C(epbl ACSATENbHOCTU. YTIYOJEHHBIA YpPOBEHb HW3YUYEHUS
nH(OpMaTHKNA 00ECIIEYUBACT: TTOJATOTOBKY OOYYaIONIUXCsl, OPUCHTHPOBAHHBIX Ha
CHELMATBHOCTH B 00JIaCTH HMH(POPMAIMOHHBIX TEXHOJOTHMM M HHXXEHEPHBIE
CHELUATbHOCTH, YYacTHE B IPOEKTHOM M HCCIENOBATEIbCKON JIESITEIbHOCTH,
CBSI3AHHOM C COBPEMEHHBIMH HAIpPABICHUSMU OTpacid HH(OPMALMOHHO-



KOMMYHUKAIIMOHHBIX TEXHOJOTHH, MOATOTOBKY K YYACTHIO B OJIMMITHAAAX U CIa4Ye
EnuHoro rocyapcTBEHHOTO dK3aMeHa o HH(pOpMaTHKeE.

[TocnemoBaTeTbHOCTh M3YYCHHUS TEM B Tpeaeiax OJHOTO Trojaa OOydeHHs
MOXXET OBITh HM3MCHEHA II0 YCMOTPCHHMIO YYHMTENIS NIPH IOJTOTOBKE padouei
TIPOrPaMMBI U IOYPOYHOTO IJIAHUPOBAHUSI.

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



COAEPXKXAHUE OBYUEHUA
10 KITACC

Hu¢poBasi rpaMOTHOCTH

TpeOoBaHus TEXHUKM O€30MaCHOCTM M THUTMEHbI Tpu  paboTe C
KOMITBIOTEPAMH U IPYTUMU KOMITIOHEHTaMU [IU(DPOBOTO OKPYKEHUS.

[TpuHIUIIBI pabOTHl KOMIIBIOTEPOB U KOMIIBIOTEPHBIX CUCTEM. APXUTEKTypa
don Heiimana. ABTOMAaTHUYECKOE BBIMOJIHCHHE MPOTPAMMBI  MPOIIECCOPOM.
OnepatvBHasi, MOCTOSHHAs W JIONTOBpeMeHHas mnamaTb. OOMEH JaHHBIMU C
OMOIIbI0 MIUH. KOHTpOJIepsl BHEMIHUX YCTPOUCTB. [IpsAMOi 1OCTYN K TaMsITH.

OCHOBHbIE ~ TEHACHUMHU  PA3BUTHS  KOMIBIOTEPHBIX  TEXHOJOTHM.
[TapaiutenbHbIe BBIYHCIICHUS. MHoromnpoueccopHsie CHUCTEMBI.
CynepkomnbloTepbl. PacnpenenéHHble BRIYUCIUTENBHBIE CUCTEMBI U 00paboTKa
OonpmIMX JaHHBIX. MOOWIbHBIE LHM(PPOBBIE YCTpPOWCTBA © HMX pPOJb B
KOMMYHUKAIUSX. BcTpoennbie KOMIIBIOTEPBL. MUKPOKOHTPOJLIEPHL.
Po6oTu3upoBaHHbIEe TPOU3BOJICTBA.

[IporpammHOe oOecreueHre KOMIBIOTEPOB U KOMITBIOTEPHBIX cUCTeM. Busl
MporpaMMHOro obecrnedyeHuss U Ux HazHaueHue. OCOOEHHOCTH MPOrPAMMHOTO
oOecrieueHuss MOOWIBHBIX yCTpoucTB. [lapamienbHoe mnporpaMMUpOBaHUE.
CuctemHoe mnporpammHoe oOecrieueHue. OrnepalnMOHHBIC CUCTEMBI. Y THIIUTEHI.
HpaiiBeppl  ycTpouctB. MHCTAsiuuss W JAEUMHCTAULALUSA  IPOTPAMMHOIO
oOecrieyeHusl.

@aitnoBbie cucTembl. [IpUHIMIBI pa3MelIeHUus W UMEHOBaHUS (ailjioB B
nosroBpeMeHHoi namsatu. [llabmons! 11t onucanus rpymi (haisios.

[Iporpammuoe obecniedenue. JlnneH3upoBanue MpPOrpaMMHOTO 00eCTICUCHHUSI
u uudpoBeix pecypcoB. Ilpompuerapuoe u  cBOOOAHOE MPOrpaMMHOE
obecnieuenue. Kommepueckoe 1 HEKOMMEPUECKOE MCIOIb30BAHUE MPOrPAMMHOTO
obecrieueHuss U 1UPPOBBIX pecypcoB. OTBETCTBEHHOCTb, YCTaHABJIMBaeMas
3aKOHOaTeNnbCTBOM Poccuiickorn @Denepanuy 3a HENPABOMEPHOE HCMOJIb30BAHUE
MPOrpPaMMHOTO o0ecriedeHus ¥ MUPPOBBIX PECYPCOB.

[IpyHUIMIIBI TOCTPOCHUS W allllapaTHbhIe KOMIIOHEHThI KOMIIBIOTEPHBIX CETEH.
CereBblie npotokoiabl. Cete UHTEpHET. Anpecanns B cetu MHTepHeT. [IpoTOKOIIBI
creka TCP/IP. Cucrema TOMEHHBIX UMEH.

Pa3nenenne IP-cetm Ha moaceTw ¢ moMomipl0 Macok nonacereid. CereBoe
aagmMuHuctpupoBanue. [lojlydeHue JaHHBIX O CETEBBIX HACTPOMKAX KOMIIBIOTEpA.
[IpoBepka Hamuuus CBA3M C y3ia0M ceTth. OnpeneneHue mapuipyTa JIBHKEHUS
MTaKETOB.

Buast  pestensHocth B cetw  Uutepner. CepBuchl  HMHTepHeTa.
['eonnopMaImoOHHBIE CUCTEMBI. | €0JIOKAIIMOHHBIE CEPBUCHI PEATHBHOTO BPEMEHU



(Hampumep, JOKalus MOOWJIBHBIX TeJIE(POHOB, OIpEAeTCHHE 3arpyKeHHOCTU
aBTOMAarvcTpasnei), MHTEpHET-TOProBiisi, OPOHUPOBAHUE OUIETOB U TOCTUHMII.

["'ocynapcTBeHHbBIE 3JIEKTPOHHBIE CEPBUCHI M yCiIyrd. CoLMaTbHBIE CETH —
OpraHu3alys KOJUIEKTUBHOIO B3aUMOJEWUCTBUS U OOMeHa naHHbIMU. CeTeBoii
ATUKET: NIpaBHja NOBEACHUSA B KubOepmpocTpaHcTBe. [Ipobnema mNOMIMHHOCTH
nosydyeHHoM nHpopmanuu. OTKpBIThIE 00pa30BaTeNIbHbBIE PECYPCHI.

TexHOreHHble W SKOHOMHUYECKHE YIpO3bl, CBSI3aHHBIE C HCIOJIb30BAHUEM
MH(POPMALMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJOrui. OOme mpoOsieMbl 3aluThl
uHpopManuu u  uH(popmanMoHHOW  Oe3omacHoctu. CpeacTBa  3alUThI
UHpOpMallMl B KOMIIbIOTEPAX, KOMIIBIOTEPHBIX CETAX W aBTOMATHU3MPOBAHHBIX
uH(popManmoHHbIX cucTemax. lIpaBoBoe oOecnieueHne UMHGOPMAILIMOHHON
0€30MacHOCTH.

[IpenoTBpanieHUEe  HECAaHKIMOHHPOBAHHOTO  JOCTyna K  JINYHOU
KOH(QUIACHIMATBHOW MH(POpPMAUH, XpaHALIecsl HAa MEPCOHAILHOM KOMIIBIOTEPE,
MOOMJIBHBIX yCTpoMcTBax. BpenoHocHOe mporpaMMHOe o0ecreyeHrue u CrocoObl
OOppOBl C HUM. AHTHBUpPYCHBIE Mporpammbl. OpraHuzanusi JUYHOTO apXxHvBa
uH(popmanuu. PezepBHoe konupoBanue. [laponbHas 3anmra apxusa.

MudpoBanne ngaHHBIX. CUMMETpUYHBIE U HECUMMETPUYHBIE IIHQPBHI.
[udper npoctoii 3amensl. [ludp [ezaps. [udp Bwuxkenepa. Anroputm
nmdpoBanust RSA.

Teopernyeckue 0CHOBBI HH(pOPMATHKHI

Nudopmanus, nanHsle U 3HaHus. MHQOpMalnMoHHbIE MpoLecchl B MPUPOJE,
TE€XHHUKE U OOIIECTBE.

HenpepriBHbIE M JAMCKpETHbIE BEIMYMHBI U curHaibl. HeoOxomumocTb
JUCKpeTU3aluu MH(popManuu, NpeAHa3HAYEHHOW UIsl XpaHEHHWs, Nepelrayud u
00paboTKH B IU(PPOBBIX CUCTEMAX.

JIBonuHOe KOAMpOBaHHME. PaBHOMEpHbIE M  HEPaBHOMEDHBIE  KOJBI.
JlexonupoBaHHe COOOIIEHMI, 3alMCaHHBIX C MOMOIIBI0 HEPAaBHOMEPHBIX KOJOB.
Ycnosue @Pano. IlocTpoeHne OAHO3HAYHO AEKOAUPYEMBIX KOIOB C MOMOILBIO
nepeBa. EnvHUIIBI U3MepeHHs KonuecTBa HHPopMauuu. AndaBUTHBIA MOAXOH K
OLICHKE KOJIMYeCcTBa UHPOPMALIUU.

Cucrtembl cumciienusi. Pa3BépHyTas 3amuch LENIbIX M JAPOOHBIX 4YHCEN B
NO3ULMOHHON cucTteMe cuMciieHnd. CBOKCTBa MO3WLMOHHOM 3alMCH  4ucia:
KOJIMYECTBO UG B 3alUCH, MPU3HAK JEIUMOCTH YMCJIa HA OCHOBAHUE CHUCTEMBbI
CUMCIICHUA. AJITOPUTM IEepPEBOAA 1IEJIO0Tr0 Yucia u3 P-u4HON cucTeMbl CUUCIICHUS B
JECATUYHYIO. AJTOpPUTM MepeBoja KOHEYHOM P-w4HON OpoOu B NECATUUHYIO.
ANTOpUTM NEpeBOJA LIEJIOr0 YUCIA U3 AECATUYHOM CHCTEMBI CUMCIEHUS B P-
nuHyto. [lepeBon KoHeyHOW JecATHYHON JApodbu B P-uunyro. J[BomuHnas,
BOCBMEpUYHAs M IIECTHAALATEPUYHAS CHUCTEMBI CUHCIICHUS, CBSA3b MEXIY HUMU.



Apudmernueckne ornepanydd B TO3UIIMOHHBIX CHUCTEMaxX CUHCIEHUsA. TpoudyHas
YPAaBHOBEILIEHHAs CUCTEMA CUUCIICHUSA. [IBONYHO-IECATUYHAS CUCTEMA CUUCIICHUS.

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

KomgupoBanne  m3oOpaxkenuit. OueHka  HHQOpMAIMOHHOTO  00BEMa
rpaU4IeCcKUX TaHHBIX MMPU 3aIaHHBIX pa3pelieHUuH U TITyOnHEe KOTUPOBAHUS IBETA.
[IBetoBbie Monenu. BekTtopHoe komupoBaHue. Popmarbl rpaduyeckux (ailyios.
Tpéxmepnas rpaduka. GpakranpHas rpaduka.

Koauposanue 3Byka. OnieHKa HHPOPMAIIMOHHOTO 00bEMA 3BYKOBBIX JAHHBIX
MIPY 33JJaHHBIX YaCTOTE JUCKPETU3ALUN U PA3PATHOCTH KOJIUPOBAHUS.

AnreOpa noruku. [loHsiTue BbICKa3biBaHUs. Bpicka3biBaTenbHbIE (HOPMBI
(npenukatsl). KBaHTOPBI CyI11€CTBOBaHUS M BCEOOITHOCTH.

Jlornyeckue omneparuu. TaOauIbl UCTUHHOCTH. Jlormueckue BBIpAKEHUS.
Jlornueckne Tto)kaecTBa. JloKa3aTEnbCTBO JIOTMYECKUX TOXKIECTB C IMOMOIIBIO
Ta0JIMI ICTUHHOCTH. JIorndeckue onepanuy U onepaluy HaJl MHOKECTBAMHU.

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

Jlornyeckue ¢GyHKIUUA. 3aBUCUMOCTb KOJIMYECTBA BO3MOXHBIX JIOTHYECKHX
GyHKIUN OT KOMYeCcTBa apryMeHTOB. [1oHbBIE CUCTEMBI JIOTHYECKUX (PYHKIIUM.

Kanonnueckne  @opMbl  Jlormueckux  BblpakeHuil.  CoBepIlIECHHBIE
JTU3BIOHKTUBHBICE M KOHBIOHKTHBHBIC HOpPMaJbHBIE (OPMBI, aJITOPUTMBI HX
MOCTPOEHUS TIO TaOJIUIE UICTHHHOCTH.

Jlormyeckue »sleMEHTHI B cocTaBe KommbloTepa. Tpurrep. Cymmarop.
MHuoropaspsaneiii cymmarop. [loctpoenne cxeM Ha JIOTMYECKHX JJIEMEHTAxX I10
3aJaHHOMY JIOTUYECKOMY BBIP@KEHHIO. 3aIlACh JIOTUYECKOTO BBIPAXKEHUSA IO
JIOTUYECKOM CXEME.

[IpencraBiieHrie LENbIX YKMCEN B MHaMATH KoMibioTepa. OrpaHUuYe€HHOCTH
JVana3oHa 4YWCEel NpH OrPaHUYEHUWH KOJIMYEeCTBa pa3psanoB. llepenonHenue
pa3psiAHON ceTku. be33HakoBbIe U 3HAKOBBIC JaHHbIC. 3HAKOBBIM OUT. J[BOMYHBIMA
JIOTIOJTHUTEIILHBIN KOJT OTPULIATEIBHBIX YUCET.

[lobutoBbie norumdeckue omnepamuu. Jlornmdeckuii, apupMEeTUUECKHH W
nukinueckuit  capurn.  [lludpoBanme ¢ moOMOIIBI0 MOOUTOBOM — oOmepanuu
«uckimoyaroniee NJIN».

[IpencraBiieHrEe BELIECTBEHHBIX YHCEN B IAMITH KOMIIBIOTEPA. 3HAdallas
4acTh M MOPSAJOK 4ucia. Jluama3oH 3HAUCHUN BEIIECTBEHHBIX duces. [IpoGiemsr
XPAHECHUSI BEIIECTBEHHBIX YHCEJ, CBA3aHHBIE C OrPAaHUYCHUEM KOJIMYECTBA
pa3psaoB. BpInosiHEHME omnepannii ¢ BEMIECTBEHHBIMM YHCIIAMHU, HAKOIUJIEHUE
OLIMOOK MIPH BHIYUCICHUSX.



AJITOPUTMBI H IPOrPpaAaMMHPOBaHUE

Omnpenenenre BO3MOXHBIX PE3yJNbTaTOB pabOThl MPOCTEHIINX aIrOpUTMOB
YIOPABJICHHUS HCIOIHUTEISIMU WM BBIYMCIUTEIBHBIX alroputmoB. OrpeneneHue
UCXOJHBIX JAHHBIX, IPU KOTOPHIX aJITOPUTM MOKET AaTh TpeOyeMbli pe3yibTar.

Oranbl pemieHusl 3aJad Ha KommbioTepe. MHCTpyMEHTalbHBIE CpeNCTBa:
TPAHCIATOP, OTIATUUK, TpodumupoBIMK. KoMmumismuss u UHTepHpeTanus
nporpamMm. BupTyanbHble MalllUHBI.

WnTerpupoBanHas cpeaa pa3paboTku. MeToapl OTIaAKH  MPOTPAMM.
Hcnonp3oBaHue TpaccUpOBOYHBIX Tabmul. Otinanounbiii BeiBoA. [lomaroBoe
BBIIIOJIHEHHE ITporpammel. Touku octaHoBa. [IpocMOTp 3HaueHUI EPEMEHHBIX.

S3pik  mporpammupoBanus (Python, Java, C++, C#). Tunbsl naHHBIX:
LEJIOYUCIICHHbIC, BEIIECTBEHHbIC, CHUMBOJbHBIC, JIOTHUECKHE. BeTBieHus.
Cnoxsble ycinoBus. Ilukinel ¢ ycioBueM. [LlMKiael 1O IEpEMEHHOM.
B3auMo3aMeHSIEMOCTh  pa3IMYHBIX  BUAOB  I[UKJIOB. HBapumaHT ULHUKIIA.
CocTraBneHue IUKIA C HUCHOJIb30BAaHUEM 3apaHee ONPENEIEHHOr0 HHBapHaHTa
LUKJIA.

JIoOKyMEHTHUpOBaHUE porpamm. Hcnons3oBanue KOMMEHTapUEB.
[ToaroToBka onvcaHusl IPOrpaMMbl U HHCTPYKIIUH JJIS ITOJIB30BATEISL.

AAroput™Mbl 00pabOTKH HATypaJIbHbIX YMCEN, 3alMCAHHBIX B MO3UIIMOHHBIX
CUCTEMaxX CYHUCJIEHMs: pa30MeHHe 3alucd 4Yucia Ha OTAENbHble LHUQPHI,
HaxXOXXJEHUE CYMMbl U TMPOM3BEIEHUS ULU(Dp, HAXOKICHUE MaKCUMAaIbHOU
(MUHUMATBHOMN) TTUDPHI.

HaxoxaeHue Bcex MpOCTBIX YUCEN B 3aJlaHHOM JuanasoHe. [IpeacraBieHue
yuciia B BUJIe HA0Opa MPOCTBIX COMHOXKUTENEH. AJITOPUTM OBICTPOTO BO3BEIECHUS
B CTEIICHb.

OOpaboTka JaHHBIX, XpaHAIuXcs B (paitnax. TekcToBble U TBOMYHBIE (Pailiibl.
daitnoBbie TIepeMeHHBbIe ((aiioBbie ykazatenu). Urenuwe u3 (aitna. 3anuck B
daii.

Pa36uenue 3amaun Ha noazanayu. [logmporpaMmsl (Mpoueayphl U GyHKIINH).
Pexypcus. PexkypcuBHble 00beKTHl ((pakransl). PekypcuBHble Mpolenypbl u
¢bynkuuu. Mcnonb3oBaHue cTeKa JUisl OpraHu3alii PeKypCUBHBIX BBI30BOB.

Hcnonp3oBaHue CcTaHAApTHOW OMOMMOTEKH S3bIKa MPOrPaMMHUPOBAHUA.
[Tonkmtouenne  OMONMOTEK  MOANPOTPAMM  CTOPOHHUX  MPOU3BOJUTENECH.
MoaynbpHBIN IPUHIUII IOCTPOEHUS IIPOTrPAMM.

Yucnennsle MeToApl. TouHoe © TNPUOMIDKEHHOE pEIICHUS 3aayM.
YucneHHble METOIbI PELICHUS] YpaBHEHH: MeTo nepebopa, METO MOJIOBUHHOTO
nenenus. [IpubnmxéHHOe BBIYMCIEHUE JJIUH KPUBBIX. BbIuncieHue miomaaen
buryp ¢ MOMOUIbI0 YHMCIEHHBIX METOAOB (METOJ MPSMOYTOJbHUKOB, METOA



Tpaneuuii). Ilonck wmakcumyma (MuHUMYMa) (YHKUIMKA OJHOM MepeMeHHOU
METO/IOM MTOJIOBUHHOTO JIEJICHHUSI.

OOpaboTka CHUMBOJIBHBIX JaHHBIX. BcTpoeHHble  (QYHKIMH  sI3bIKa
POrpaMMUPOBAHUS AJi1 00paOOTKH CUMBOJIBHBIX CTPOK. AJITOPUTMBI 00pabOTKH
CUMBOJIBHBIX CTPOK: IMOJCYET KOJMYECTBA TMOSIBJIECHUA CHUMBOJIAa B CTpPOKE,
pa3OneHne CTPOKHM Ha CJIOBAa MO NPOOETBHBIM CHMBOJIAM, TOUCK TMOJCTPOKH
BHYTPH JAaHHOW CTPOKHM, 3aME€HA HAWJAECHHOW IOACTPOKH HA APYTYIO CTPOKY.
['eHepans Bcex CJIOB B HEKOTOPOM anihaBUTE, YIOBIETBOPSIOUIUX 3aJlaHHBIM
orpanndeHusiM. [Ipeobpa3oBaHue ynciia B CHMBOJIBHYIO CTPOKY U 00OpaTHO.

MaccuBpl W TOCHEAOBATENIBHOCTH 4YHCeNl. Bpruucienne 0000IMIEHHBIX
XapaKTEPUCTHUK 3JIEMEHTOB MacCHUBa WM YHCIIOBOM MOCJIEI0BATEILHOCTH (CYMMBI,
IIPOU3BEIECHUS, CPEIHEr0 apu(PMETUYECKOI0, MUHUMAJIBLHOTO M MAaKCHUMAaJbHOIO
3JIEMEHTOB, KOJIMYECTBA 3JIEMEHTOB, YAOBJIETBOPSIOIIMX 33JaHHOMY YCIIOBHIO).
JIMHEeNHbIY MOKUCK 33JaHHOTO 3HAYEHUS B MACCUBE.

CopTtupoBKka 0HOMEPHOTO MaccuBa. [IpocTbie METOABI COPTUPOBKHU (METOT
y3bIpbKa, METOJl BbIOOpa, COPTHUpOBKA BcTaBKamu). COpPTUPOBKA CIUSHUEM.
beictpast coprupoBka wmaccuBa (anroputM QuickSort). JIBowuHbId TOUCK B
OTCOPTUPOBAHHOM MAacCCHUBE.

JIBymepHBIE MaccuBbl (MaTpHIbl). AJTOPUTMBI OOpaOOTKU JBYMEPHBIX
MaCCHBOB: 3aIIOJHEHUE JBYMEPHOIO YHCIOBOTO MACCHBA MO 33JJaHHBIM IMIpaBUjIaM,
MOUCK DJIEMEHTa B JBYMEPHOM MACCHBE, BHIUYUCIICHNE MAaKCUMyMa (MUHUMYyMa) U
CYMMBbI 3JIEMEHTOB JBYMEPHOTO MacCHBa, IEPECTaHOBKA CTPOK M CTOJIOIOB
JBYMEpPHOI'O MacCHUBa.

HNudopmanuoHHbIe TEXHOJIOTHH

TekcToBeIil Tporieccop. PenaktupoBanue u dopmatupoBanue. IIpoBepka
opdorpadun u rpammatukud. CpencTBa THOHMCKAa U aBTO3aMEHbI B TEKCTOBOM
nporneccope.  Mcnons3oBanue  ctwiiel.  CTpyKTYpUpOBaHHbIE  TEKCTOBBIE
nokymeHThl. CHOCKHM, ornaBieHue. KomekTuBHas paboTa ¢ JTOKYMEHTaMH.
NHCTpyMeHTBI pelieH3UPOBaHUS B TEKCTOBBIX Mpoleccopax. O0iayHbie CEepBUCHI.
Henoass mepenucka. Pedepar. I[lpaBuwia 1uTHpOBaHMS HCTOYHUKOB U
opopmieHust Oubnuorpaguueckux ccpuiok. OQopMieHue Crucka JIUTepaTyphl.
3HAKOMCTBO C KOMIIBIOTEpPHOW BEPCTKOM TekcTa. TexHuueckue cpeicTBa BBOJIA
Tekcta. Crnenuanu3upoBaHHBIE CpPEACTBA PEAAKTHUPOBAHUS MAaTEMaTUYECKHUX
TEKCTOB.

AHanu3 naHHbiX. OCHOBHBIE 3a/lauyd aHaIM3a JAHHBIX: MPOTHO3UPOBAHUE,
Kiaccuukaiys, KiacTepuszaius, aHaiu3 OTkIoHeHu#. [locienoBaTtenbHOCTH
peleHus 3ajady aHaJu3a JaHHBIX: COOp MEPBUYHBIX JAaHHBIX, OUMCTKA M OICHKA
KauecTBa JaHHBIX, BHIOOP W/WJIM MOCTPOSHWE MOJIENH, MpeoOpa3oBaHue JaHHBIX,
BU3yaJIM3allisl TaHHBIX, UHTEPIPETALMUS pe3ysbTaToB. [IporpammHbie cpeacTBa u



UHTEPHET-CEPBUCHI ISl 00pabOTKH U MPECTaBICHUs JaHHBIX. bobline TaHHBIE.
Mamnnnoe o0y4yenue. IHTeNeKTyanbHbli aHAIU3 TaHHBIX.

AHanu3 JaHHBIX C MOMOILBIO IEKTPOHHBIX TAOIUL. BbIYMCIEHHE CyMMBI,
CPEIHETO apuU(PMETHUECKOTr0, HANOOJIbIIErO (HAMMEHBUIET0) 3HAUEHHS IUaIa30Ha.
Bbruncnenne koag¢uuueHTa KOppeiasuuu JBYX psAaoB JaHHbIX. [locTpoenue
CTOJOYATHIX, JMHEWYATBIX W KpPYroBbIX auarpamm. llocTtpoenue rpaduxos
¢dbynkmii. [Togbop auHMM TpeH A, pEIIeHHe 3a/1a4 MPOTHO3UPOBAHUSI.

UucneHHOE pElIeHUE YpaBHEHMM € TIOMOUIbI0 TOA0O0pa mapameTpa.
OnTuMu3anys Kak MOWCK HAaWIYy4YIIEero pelleHus B 3aJaHHbIX yclaoBusax. llenesas
¢yHkius, orpaHudyeHus. JlokaibHble M TI00QJbHBII MHHMMYMBI LIE€JIEBOU
¢yHkuuu. Pemenue 3a1a4 onTHMHA3AUU C TOMOUIBIO 3JIE€KTPOHHBIX TAOIHUL.

11 KIIACC

Teopernueckne 0CHOBbI HHPOPMATHUKH

Teopernueckue mMOAXOAbI K OLIGHKE KoJMdecTBa WHGOpMAIMU. 3aKoH
annutuBHOCTH WHMopmaruu. @opmyna Xapriau. MHpopManus U BEpOSTHOCTb.
®opwmyna lllenHoHa.

Anroputmbl  cxkatust naHHbIX. AnroputM RLE. Anroputm Xaddwmana.
Anroputm LZW. Anroputmspl CKaTHS JaHHBIX C TOTEPSIMH. Y MEHbBIIICHUE
rIIyOuHBI KogupoBaHus nBera. OCHOBHBIC Ujien anroputmoB cxkatus JPEG, MP3.

CkopocTh TMepellayd JaHHBIX. 3aBUCHUMOCTb BPEMEHH IepeJayud  oOT
MH(POPMAITMOHHOTO 00BhEMA JTAaHHBIX U XAPAKTEPUCTUK KaHama CB3U. [IpuunHbI
BO3HUKHOBEHHUs OMMOOK TIpU Tmepenade JaHHbIX. KoJbl, MO3BOJISIONINE
OoOHapy>KMBaTh W HUCIPABJIATh OIMIMOKH, BO3HUKAIONIME TPH TMepenadye TaHHBIX.
Paccrosinne Xsammunra. Koguposanue ¢ moBropenuem 0utoB. Koasl XaMMuHra.

Cucrembl. KOMIOHEHTBI cHUCTEMBI W UX B3aumoicucTBue. (CUCTEMHBIN
addekrt. YnpapneHue kak nHGopMalMoHHbIi nporecc. OOpaTHas CBS3b.

Mogenun u moaenupoBanue. llens MoaenupoBanusi. COOTBETCTBHE MOACIH
MOJICIIUPYEMOMY OOBEKTY WJIM TMPOIleCcCy, Meu MoaenupoBanus. dopmanusarus
MPUKIIATHBIX 3371a4.

[IpencraBienre pe3ynbTaTOB MOJICIUPOBAHUS B BHUIE, YAOOHOM s
BOCIIpUATHS yeioBeKoM. I'padpuueckoe npeacrapieHue JaHHBIX (CXEMBbI, TaOJIUIIbI,
rpadukn).

I'padpr. OcHoBHbIe MoHATHS. Buasl rpadoB. Onucanue rpadoB ¢ MOMOIIHIO
MaTpull CMEKHOCTH, BECOBBIX MaTpHI], CIHUCKOB CMEXHOCTU. Pemenue
QITOPUTMUYECKUX 3a/1a4, CBSI3aHHBIX C aHanu3oM rpadoB (MOCTpOECHHE
ONTUMAJIBHOTO MYTH MEXJy BeplIMHaMu rpada, OmNpelereHue KOoJuyecTBa
pPa3IMUHBIX MyTEed MEXAy BEpUIMHAMH OPUEHTUPOBAHHOIO AlUKIMYECKOIO

rpada).



JlepeBns. bunaproe nepeBo. JlepeBbs momcka. CrocoOwl 00xoma mepena.
[IpencraBnenne apupMEeTHYECKUX BBIPAKEHUN B BHJIE AepeBa. JIUCKpETHbIE UIPbI
JIBYX UTPOKOB C mojHOUW nHpopManuen. [loctpoenue aepesa nepedbopa BapuaHTOB,
OINMCAaHUE CTPATETUU UTPhl B TAOJMYHOM (popMe. BBIMIpHIIIHbIE U TPOUTPHIIIHbIE
NO3ULIMN. BBIMIPBIIIHBIE CTPATETUN.

CpencTBa MCKYCCTBEHHOr0 HMHTeJIeKTa. CepBHCHl MAIIMHHOIO IMEpPEBOAA U
pacmno3HaBaHusa yCcTHOUM peun. KornHutuBHbIE cepBUCHL. VaeHTH(HUKAIUS U TOUCK
U300paKeHUH, pacno3HaBaHHE T, CamooOyuaromuecs CUCTEMBI.
VcKyCcCTBEHHBI MHTEIIEKT B KOMIIBIOTEPHBIX Urpax. Mcrosnb3oBaHME METOIOB
UCKYCCTBEHHOI'O MHTEJUIEKTa B 00y4aromux cucreMax. lMcnoiab3oBaHue MeETO/I0B
MCKYCCTBEHHOI'O0 MHTEJJIEKTa B poOoToTexHuke. MHTepHeT Bemieil. IlepcnexkTuBbl
Pa3BUTHS KOMIBIOTEPHBIX UHTEIUIEKTyalIbHbIX crucTeM. HelipoHHbIe ceTu.

AJITOPUTMBI H IPOrPaAMMHPOBaHHUE

dopManuzanuss  HOHATHS  anropurma.  MammHa  TeropuHra  Kak
YHUBEpCcaJIbHas MOENb BeruncieHun. Tezuc Yépua—TwropuHra.

OueHka CII0KHOCTH BbIUMCICHUN. BpeMsa paboTel U 00BEM HCIONB3yeMOM
IaMsATH, HWX 3aBACHUMOCTb OT pa3Mepa MUCXOJHBIX JaHHbIX. OleHka
ACUMIITOTHYECKOW CJIOKHOCTH  aJIrOPUTMOB. AJNTOPUTMBI IOJMHOMHUAIBHOU
cinoxxHoctd. Ilepebopublie anroputmbsl. llpuMepsl pa3iaMyHBIX —aAJITOPUTMOB
peleHns OJHOM 3a/1a4i, KOTOPBIE UMEIOT PA3IMYHYIO CIOKHOCTb.

[lonck mpOCTBIX 4YMCEN B 3aJaHHOM JHANa30HE C IMOMOIIBIO aJIrOpUTMa
«pemiero DparocheHar.

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

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

Creku. AHamu3 TMPaBUIBHOCTH CKOOOYHOrO BBIpaKEHHs. Bbluncienue
apu(PpMETUIECKOTO BhIPAKEHHUS, 3aIIMCAHHOTO B MOCT(PUKCHOM (hopMme.

Ouepenu. Mcnosib30BaHUE OYepenn Jisl BpEMEHHOTO XPaHEHUS JaHHBIX.

Anroputmbel Ha rpadax. [locTpoeHne MHMHMMaIbHOIO OCTOBHOTO J€peBa
B3BEUICHHOTO CBS3HOTO HeopueHTHUpoBaHHOro rpada. KomuuecTBo pazimyHbIX
nyTel MeXay BepUIMHAMU OPUEHTHPOBAHHOIO allUKIMYECKOro rpada. AJroputMm
JIeWKCTpHL.

[epeBps. Peanuzanus nepeBa ¢ MOMOIIBIO CCBUIOYHBIX CTPYKTYp. JlBOWUYHBIE
(Ounapubie) aepeBbs. I[locTpoeHue nepeBa Ajid 3aJaHHOTO apU(PMETHUECKOTO
BbIpakeHUs. PekypcuBHbIe anroputmbl o0xona Aepesa. Mcmnonbs3oBaHue creka u
ouepenu s 00xoaa iepeBa.

JIlnHamMu4eckoe NpPOrpaMMHMpPOBAHME KaK METOJX pEIIeHUs 3axad  C
COXPAaHEHUEM MPOMEXYTOUHBIX PE3YyJIbTAaTOB. 3aJaud, PEIIAEMbIE C MOMOILIBIO



JTUHAMAYECKOTO TPOTPAMMUPOBAHUS: BBIUHUCICHUE PEKYPCUBHBIX (DYHKIIHA,
MOJICYET KOJIMYECTBA BAPUAHTOB, 3a/1a4M ONTUMHU3ALIHH.

[ToHsiTe 00 OOBEKTHO-OPUEHTUPOBAHHOM MPOrpaMMHUpOBaHUU. OOBEKTHI U
kiaccbl. CBOMCTBa U METO/bI 00BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIA aHAJIU3.
Pa3paboTka mnporpaMm Ha OCHOBE OOBEKTHO-OPUEHTHUPOBAHHOTO TIOJIXOJIA.
Wukarncynsuuys, HacleJ0BaHue, TOJTUMOP(HU3M.

Cpenbl  ObicTpoit pa3paboTku mporpamm. [IpoexTupoBanue uHTepdeiica
nosib3oBaTenst.  Mcronb3oBaHWE TOTOBBIX — YNPABISEMBIX  BJIEMEHTOB IS
MOCTpOEHUs HHTEpdeEiica.

O630p  s3pIkOB  mporpammupoBaHusi.  [lomstne o  mapagurmax
pOrpaMMHUPOBAHUSL.

NupopmanuoHHbIe TEXHOJIOTIUH

OTtanbl  KOMIIBIOTEPHO-MATEMATHYECKOTO  MOJCIUPOBAHUSA:  IOCTAHOBKA
3alayu, pa3paboTka  MOJIeNH, TECTUPOBAHME  MOJIETH, KOMIIBIOTEPHBIN
AKCIIEPUMEHT, aHAJIN3 PE3yJIbTaTOB MOAECIUPOBAHUS.

JuckpeTusanuss TpU MaTeMaTHYECKOM MOJICTUPOBAHUU HEMPEPHIBHBIX
npoueccoB. MogenupoBanue BHKEHHS. MoJenupoBaHie  OHOJOTMYECKHUX
cucteM. MaremaTtuueckue  MOAEIM B DKOHOMHKE.  BblUncCIUTENbHbBIE
AKCHEPUMEHTHI C MOJCIISIMHU.

O6paboTka pe3yJbTaTOB SKCIEpUMEHTA. MeToJ HauMEHBIIUX KBaJIPaTOB.
OneHka 4YHCIOBBIX NApaMETPOB MOJCIUPYEMBIX OOBEKTOB U  IPOLIECCOB.
BoccraHoBieHue 3aBUCUMOCTEN MO pe3yabTaTaM 3KCIEpUMEHTA.

BepostHoctHeie  momenu.  Metoasl Monte-Kapno.  MmwuranmonsHoe
MozienrpoBaHue. CUCTEMbI MaCCOBOTO OOCITY>KMBaHHMSL.

Tabnuunbie (pensiuMoHHBbIE) Oa3bl NaHHbIX. TaOnuua — mnpeacTaBiIeHUE
cBelleHHi 00 OMHOTHMHHBEIX 0O0BekTax. Iloie, 3ammch. Kimrou Tabmunel. Padora c
roToBOi 0a30if naHHBIX. 3amojgHeHue Oa3bl JaHHBIX. [lowWICK, cOpTUpOBKa U
bunbTpanys TaHHBIX. 3ampoChl Ha BBIOOPKY J@HHBIX. 3alpOChl C MapaMeTpamu.
Brruuciisiemsie 1osis B 3arpocax.

MHorotabnuunbie 0a3bl JaHHBIX. THUMOBI CBsI3EH MeXay TaOIuIlamMHu.
Buenmnuit kintou. [{enocTHOCTh 0a3bl TaHHBIX. 3aPOChl K MHOTOTa0JIMYHBIM 0a3aM
JTAHHBIX.

Nuteprer-ipuiioxkenus. [loHaTHE 0 CEpBEPHON U KIIMEHTCKOM YaCTAX CAWTA.
TexHONmorust «KJIMEHT — CEPBEP», €€ NTOCTOMHCTBA U HeAOCTAaTKU. OCHOBBI SA3bIKA
HTML u xackamubix tabmui ctuiei (CSS). Cuenapum Ha s3bike JavaScript.
dopMbl Ha BEO-CTpaHUIIE.

Pasmemenne BeO-caiiToB. Ycmyra XxocTuHTa. 3arpy3ka ¢aiioB Ha CaiT.

BBon m300pakeHUi ¢ WCIOJIB30BAHUEM PA3IMYHBIX ITU(POBBIX YCTPOUCTB
(uudpoBbIX (PoTOanNmapaTroB U MHKPOCKOINOB, BHJIEOKAMEp, CKAHEPOB U JPYTUX



ycTpoiictB). ['padmueckuii penaktop. Paspemenue. Kagpuposanue. Vcnpasienue
nepcrekTuBbl.  I'mcrorpamma.  Koppekuuss  ypoBHEH, KOPpEKLHs — IIBETa.
OOecuBeunBaHue I1BETHBIX uU300paxeHuil. Perymsb. PabGora ¢ obGmactsamu.
OUIbTPHI.

MHuorocoiinbie u3o0paxkeHus. TekcrtoBble cimou. Macka cnosi. Kananbl.
Coxpanenue BbiaeneHHoOW obOnactu. [lonroroBka wimocTpanuii 1is BeO-CalTOB.
AHUMUPOBaHHBIE U300PAKEHUSI.

Bekrtopnast rpaduka. IlpumutuBsl. M3MeHeHue mOpsIKa 3JIEMEHTOB.
BelpaBHuBanue, pacnpenenenue. ['pynnuposka. Kpusbie. @opMarsl BEKTOPHBIX
pucyHkoB. Mcnonib30BaHue KOHTYpOB. BekTopu3zamus pacTpoBbIX H300pakeHH.

[IpyHIMOBI  TTOCTPOEHUS M PENAKTUPOBAHUA TPEXMEPHBIX MOJENEH.
Cerounble monemu. Marepuansl. MonaenupoBaHHe HWCTOYHUKOB OCBEILICHMS.
Kameprl. ApautuBable TexHonoruu (3D-npunteps). Ilonatue o BuUpTyanbHOU
pPEaIbHOCTH U JOIIOJIHEHHOM PEAIBHOCTH.



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

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE  pe3yJbTaThl  OTPAXKAIOT TOTOBHOCTh M CIIOCOOHOCTH
oOy4Jaronmxcss PyKOBOACTBOBAThCA CHPOPMUPOBAHHOM BHYTPEHHEW MO3UIIMEH
JUYHOCTH, CHUCTEMOM I[EHHOCTHBIX OpHUEHTAIMM, TO3UTUBHBIX BHYTPEHHUX
yOXKIEHN, COOTBETCTBYIOIIMX TPAAUIIMOHHBIM IIEHHOCTSM  POCCHICKOTO
OOIIIECTBA, pACHIUPEHHUE KU3ZHEHHOTO OMbITA M OMBITA JCSITEIBHOCTU B IMPOIECCE
peanu3alnuMyd  CpeACTBaMU  y4eOHOro TMpeAMEeTa OCHOBHBIX  HalpaBJICHUN
BOCIIUTATEIHLHOU JESITEIHLHOCTH.

B pe3ynbrate wuszyueHuss MHOOPMATUKH HA YPOBHE CPEIHEro OOIIEro
oOpaszoBaHus y oOyuyaromierocs OyayT c(opMHpOBaHBI CIEAYIOUINE JTUYHOCTHBIC
pEe3yJbTaThI:

1) rpaxaaHCcKOro BOCIIMTAHMS:

OCO3HAHUE CBOUX KOHCTUTYLIMOHHBIX IIpaB M OOSI3aHHOCTEH, YBaKCHUE
3aKOHA W MPaBOMOpPSJIKAa,  COOJIOJICHHME  OCHOBOMOJIATAIOMIMX  HOPM
WH(OPMAITMOHHOTO MpaBa ¥ HHOOPMAITMOHHON OE30TTaCHOCTH;

TOTOBHOCTh IPOTUBOCTOSITh HUACOJIOTMM 3KCTPEMH3MA, HAIlMOHAIU3MA,
KCeHO(pOoOUHU, AUCKPUMHUHAIIMKA 110 COIHMAIBbHBIM, PEJIUTHO3HBIM, PACOBBIM,
HaIIMOHAJIbHBIM MPU3HAKaM B BUPTYaJIbHOM MPOCTPAHCTBE;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

LIEHHOCTHOE OTHONIIEHUE K UCTOPHUUECKOMY HACJIEAUI0, TOCTUKEeHUsIM Poccun
B HayKe, UCKYCCTBE, TEXHOJIOTUSIX, TOHUMaHUE 3HaYCHUSI H(HOPMATUKH KaK HAYKU
B JKU3HU COBPEMEHHOTO OOIIIEeCTBA;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

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

CIIOCOOHOCTh OIICHUBATh CHUTYAIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUECHTUPYACh HAa MOPATbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH, B TOM YHCJIE€ B
cetu MuTepHeT;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUWE K MHPY, BKIIOYAs OSCTETHUKY HAYYHOTO H
TEXHUYECKOT0 TBOPYECTBA;

CIIOCOOHOCTh BOCTIPMHUMATH Pa3JIMYHBIE BHUABI HMCKYCCTBA, B TOM 4YHUCIE
OCHOBAHHOI'O Ha MCIOJIb30BAaHUU UH(OPMAIIMOHHBIX TEXHOJIOTUH;

5) pu3uYecKOro BOCIUTAHMS:

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



cobmonenns TpeOoBaHuil 0€30MacHOM 3KCIUTyaTallii CPeCTB MH(OPMALMOHHBIX
1 KOMMYHUKAIIMOHHBIX TEXHOJIOTH;

6) Tpy10BOI0 BOCIIMTAHMSL:

TOTOBHOCTh K AKTUBHOH JEATEIHHOCTH TEXHOJOTWYCCKOW W COIMAIBHOU
HaIpPaBIEHHOCTH, CIIOCOOHOCTh WHUITMUPOBATH, IJIAHUPOBATH U CAMOCTOSTEIBHO
BEITIOJTHATH TaKyIO IESITCIIbHOCTB;

uHTEepec K cdepaM TPOPECCHOHATLHON ACATENBHOCTH, CBS3aHHBIM C
WHPOPMATUKOHN, MPOrpaMMHUPOBaHHEM ¥ HWH(GOPMAIMOHHBIMU TEXHOJOTHSIMH,
OCHOBaHHBIMU Ha JIOCTIDKEHUSX HAayKd WH(POPMATUKA W HAYIHO-TEXHHUYECKOTO
mporpecca, yMEHHE COBepIIaTh OCO3HAHHBIM BBIOOP Oyaymieil mpodeccun u
peanu30BBIBaTH COOCTBEHHBIC KU3HECHHBIC TUTAHEI;

TOTOBHOCTh U CIIOCOOHOCTh K OOpa3oBaHUI0O U CamMOOOpa30OBaHUIO Ha
MPOTSHKEHUU BCEH JKU3HMU;

7) 3KOJI0TU4eCKOIr0 BOCIIMTAHMS:

OCO3HAaHHME TJI00aTBLHOTO XapaKTepa JKOJIOTHUECKHX MPOoOJeM W IMyTeH HuX
permeHusi, B TOM YHCIE C yY4€TOM BO3MOXKHOCTEH WH(OpMaImoHHO-
KOMMYHHUKAITMOHHBIX TEXHOJIOTHI;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAyKH, IOCTHXKCHHSAM HAyYHO-TEXHHUYECKOTO IIporpecca M
OOIIECTBEHHOM MPAKTHUKH, 32 CUET MIOHUMAHUS POIH WH(OOPMAITMOHHBIX PECYPCOB,
UH(OPMAITMOHHBIX TPOIECCOB U HWHGOPMAIMOHHBIX TEXHOJIOTHM B YCIOBUSIX
1idpoBoit TpaHchopMaIiu MHOTHX cep JKHU3HU COBPEMEHHOTO O0IIEeCTBa;

OCO3HAHHWE IIEHHOCTU HAYYHOW JIeATEeTbHOCTH, TOTOBHOCTH OCYIIECTBIISTH
MIPOCKTHYIO M HCCIICIOBATEIBCKYIO ACATEIHPHOCTh HHINBHUIYAIBHO U B TPYIITIE.

B mporecce noCTWKEHUS JTMYHOCTHBIX PE3YJIBTATOB OCBOCHUS MPOTPAMMBI
no wuHPOpPMATUKE Yy OOYYAIOIIMXCS COBEPIICHCTBYETCS OMOIMOHAIBHBIN
WHTEJUICKT, MPpenoaratonuii ChopMHUpPOBAHHOCTS:

cCaMOpETYyJIMPOBaHUS, BKIIOUYAOIIETO CAMOKOHTPOJIb, YMEHHE TNPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHE, CIIOCOOHOCTH aIanTHPOBAThCA K
OMOITMOHAJIEHBIM U3MEHECHHSIM U TIPOSIBIIATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

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

OMIIATUH, BKITIOYAIONIEH CIIOCOOHOCTh MMOHUMATh AMOIIMOHAIBLHOE COCTOSIHHUEC
JIPYTUX, YYUTBIBaTh €ro TPU OCYIIECTBICHHH KOMMYHHUKAIIMH, CIIOCOOHOCTH K
COUYBCTBHIO M COTIEPEIKUBAHUIO;

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



METANIPEAMETHBIE PE3YJIBTATBI

B pesynabrate wu3ydenus HHGOPMATUKHA HA YPOBHE CpPEIHEro OOIIEro
oOpa3zoBaHus y oOyuaromierocss OyayT chopMUPOBaHbBl MeETanpeaIMETHbIC
pE3yNbTaThl, OTPAKCHHBIE B YHHUBEPCAIBHBIX yUEOHBIX NEUCTBHUSIX, & UMECHHO —
MO3HABATENIbHBIC YHUBEPCAJIbHBIE y4yeOHbIE [JEUCTBUS, KOMMYHUKATHUBHbIC
yYHUBEpCalIbHble Y4YeOHbIE JCUCTBUS, PETYJSTUBHBIE YHUBEpCAIbHBIC Y4YEOHbBIC
JENUCTBUS, COBMECTHAS JIEATEIbHOCTD.

ITo3naBaTe/IbHbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

1) 6a30Bble JJOrMUYecKue AeiiCTBHUS:

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

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

ONpENENATh LEJN JACSITEIBHOCTH, 3a4aBaTh IApaMeTpbl M KPUTEPUU HX
JOCTHKEHHS],

BBISIBJIATh 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMATPUBAEMBIX SBJICHUSX;

pa3pabarbiBaTh MJIAH PEIICHUS TPOOJEMbl ¢ Y4€TOM aHajiu3a HWMEIOLIUXCS
MaTepHaJIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

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

KOOPJIMHUPOBaTh W  BBINOJHATH pabdOTy B  YCIOBHSX  pEABHOTO,
BUPTYaAJIbHOT'O U KOMOMHUPOBAHHOTO B3aUMOJIEHCTBHUS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE NTPU PELICHUH KU3HEHHBIX IPoOIIeM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th HABBIKAMH y4E€OHO-HCCIE0BATENBCKON U MPOEKTHOM JESITEIbHOCTH,
HaBBIKAMM  pa3peuieHus npoodsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEILHOMY MOUCKY METOA0B PEUICHUS TIPAKTUUYECKUX 3aa4, IPUMEHEHUIO
pa3IUYHBIX METOJIOB IO3HAHUS;

OCYLIECTBJIATh PA3JIUYHBIE BHIbBI JEATEIBHOCTH MO IOJIYYEHUIO HOBOIO
3HAHMS, €r0 HHTEpPHpeTaluH, MPeoOpa30BaHUIO U MPUMEHEHUIO B Pa3IUYHBIX
y4e€OHBIX CHUTyallMsIX, B TOM 4YHUCJIE€ NPU CO3JAaHUU YYEOHBIX W COLMAIBHBIX
IIPOEKTOB;

(GbopMUpPOBAaTh HAYYHBIM TUI MBIIUICHUS, BIaJETh HAYYHOH TEPMUHOJIOTHEH,
KJIFOUEBBIMU MTOHATUSAMHU U METO/IAMH;

CTaBUTh W (HOpPMYIUpOBaTh COOCTBEHHBIE 3aJayd B 00Opa30BaTEIbHOM
JEATEIIbHOCTH M JKU3HEHHBIX CUTYalUsX;



BBISIBJISITH NPUYMHHO-CIICACTBEHHBIE CBSI3M W aAKTyaJM3UpOBaTh 3a/aauy,
BBIIBUTATh TUNOTE3Y €€ pelIeHHs, HaXOAWTh apTyMEHThI i JI0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 33/1aBaTh MapaMeTpbl U KPUTEPUHU PELICHHUS;

aHAJIM3UpPOBaTh IOJYYEHHBIE B XOJE pEUIEHMs 3aJaud  pe3ysbTaThl,
KPUTHUYECKH OIICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CHUTYaIUsIM, OLIEHUBATH MPUOOPETEHHBIN OTIBIT;

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

YMEThb IMEPEHOCUTh 3HAaHUS B IO3HABATEJIbHYIO M MPAKTHUUECKYI 00JacTu
KU3HEIEATEIbHOCTH;

YMETh UHTErPUPOBATH 3HAHUS U3 PA3HBIX YUCOHBIX MTPEIMETOB;

BBIIBUTaTh HOBBIE HJIE€W, NpEUlaraTh OPUTMHANbHBIC MOJAXOAbl U PELICHHUS,
CTaBUTb NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTEPHATUBHbBIC PELICHMUS.

3) pabora ¢ uHpopmMaumei:

BJIa/IETh HaBBIKAMH MOJTy4eHUsI HHPOPMAIH U3 UCTOYHUKOB Pa3HBIX THIIOB,
CaMOCTOATENIbHO  OCYIIECTBJIATh  IOWUCK,  aHalu3, CUCTEMAaTU3alul |
MHTEPIIPETALNIO HH()OPMALINY PA3IUYHBIX BUAOB U (OPM IPEICTABICHNUS;

CO3/1aBaThb TEKCThl B pa3dMuHbIX (opmarax ¢ y4E€TOM Ha3HAUYEHUS
uHpopMauu U 1EJEeBOM  ayJUTOpUH, BbIOMpas ONTUMAIBHYIO  (QopMy
MIPE/ICTABIICHUS U BU3yaJlU3alliy;

OLIEHUBATh JOCTOBEPHOCTb, JIESTUTUMHOCTh HH(pOpMalmu, €€ COOTBETCTBUE
IIPABOBBIM M MOPAJIbHO-3TUYECKUM HOpMaM;

UCIOJIb30BaTh  CpeAcTBa  MH(POPMALMOHHBIX M  KOMMYHHMKallMOHHBIX
TEXHOJOTHH B PEHICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a/lad ¢ coOMtoJieHHeM TpeOOBaHUN HPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
TMTUEHBl, PECYpCcOCOEpekKEeHMs, TMPaBOBBIX M  ITUYECKUX HOPM, HOpPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

BJIaJIeTh ~ HaBBIKAMM  pAClO3HABaHWsl W 3alIUTHl  WH(POpPMAIUH,
MH(OPMAITMOHHOW 6€30MaCHOCTH JINYHOCTH.

KoMMyHuKaTHBHBIE YHHBePcaIbHbIe YueOHbIe el CTBUSA

1) oO61ienme:

OCYIIECTBIIATH KOMMYHHUKAIIMH BO BeeX chepax KU3HH;

pacCiio3HaBaTb H6B6p6aJ'H>HI)Ie cpeacTBa O6Hl€HI/I$I, INOHUMATh 3HAUYCHUC
COIIMAJIBHBIX 3HAKOB, PAacIO3HABaTh MPEANOCHUIKM KOH(MIUKTHBIX CHTyaIllud |
CMSATYATh KOH(JIUKTHI;

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



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

2) coBMeCTHasA 1eSiTeJIbHOCTD:

MIOHUMAaTh M MCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHOWM M WHIWBUIYaJIbHOU
paboTHI;

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

NpUHUMATh  1€IM  COBMECTHOM  JEATEIBbHOCTH, OpPraHU30BbIBATH W
KOOPJIUHUPOBATh JCHCTBUSI MO HUX JOCTWKCHHUIO: COCTABJIATH IUIAaH JCHCTBUM,
pacmpenensaTh pojii ¢ Y4€TOM MHEHHH YYaCTHHKOB, OOCYXIaTh PE3yIbTaThl
COBMECTHOM padoThI;

OLICHUBATh KA4E€CTBO CBOEr0 BKJIAJa M KAXKIOTO YYaCTHMKA KOMAHIbI B
oOIIMiA pe3ysbTaT Mo pa3paboTaHHBIM KPUTEPUSIM;

npeiaraTb HOBBIE MPOEKTHI, OICHWUBATh HJAEH C TMO3WIAM HOBHU3HBI,
OPUTHHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBIISITh TMO3UTUBHOE CTPATETMYECKOE TOBEICHUE B PA3JIMYHBIX
CUTYyalUsX, IPOSIBISATh TBOPUECTBO U BOOOpakeHUE, ObITh HHUITUATUBHBIM.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC YYeOHbIE 1eliCTBUS

1) camoopranuszanmus:

CaMOCTOATENIBHO OCYILECTBIISATh MO3HABATEIBHYIO JIEATEIBHOCTD, BBISBIIATH
npo0JieMbl, CTaBUTh U (HOPMYJIMPOBAThH COOCTBEHHBIC 3a/laul B 00pa30BaTEIbHON
NEeSATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

CaMOCTOSITEJIbHO ~ COCTAaBJATh IUIAH pELIEHUs MNpodsieMbl C  Y4ETOM
UMEIOIITUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M IIPEATIOUTCHHIA;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacumMpsITh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIOYTCHHI;

JienaTh OCO3HAHHBIM BBIOOP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTh
3a pelICHHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CrocOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO HIMPOKOW DSPYAMIIMH B
pa3HbIX O00JACTSIX 3HAHWM, MOCTOSHHO TNOBBIIATH CBOM OOpa30BaTEIbHBIN U
KYJIbTYPHBIM YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTyalUsIM, BHOCHUTb KOPPEKTHBBI B AESTEIBHOCTb,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LESIM;

BJIAJE€Th  HABBIKAMM  IO3HABATENbHON  pedieKCMH KakK  OCO3HAHMS
COBEPIIAEMBIX JEUCTBUM M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H



OCHOBaHUI, UCMOJIb30BaTh MPUEMBI peQIEKCHH AJIsi OLEHKU CHUTYyalllH, BhIOOpa
BEPHOI'O PEILICHHS;

OLICHUBATH PUCKU U CBOEBPEMEHHO IIPUHUMATh PEIICHUS 110 UX CHUKEHUIO;

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPU AaHAIN3E pe3yJbTaTOB
NEATEIbHOCTH.

3) npuHATHA ce0st M APYrux:

NPUHUMATH ceOsl, MTOHUMAsi CBOM HEIOCTaTKH M JOCTOMHCTBA,

IPUHUMATh MOTHBBI W apryMEHTBHl APYIMX IIPM AaHAIN3E pe3yJbTaTOB
NEATEIbHOCTH;

npU3HaBaTh CBOE IIPABO U MPABO JAPYTUX HA OLINOKY;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULIUU JPYTOro YEJIOBEKA.

IMPEAMETHBIE PE3YJ/IBTATDBI

B npouecce u3yueHus kypca MHGOPMATHKU YIriyOJE€HHOro ypoBHs 6 10
Knacce oOydalompuMucs OyayT  JOCTUTHYTHl — CHEIYIOIIME  MPEeIMETHbIE
PE3yJIbTaThI:

BJIQJICHUE TPEICTaBICHUSMH O PO WHGOPMAIMU U CBSA3AHHBIX C HEU
MPOIIECCOB B TMPUPOJAE, TEXHUKE W OOIIECTBE, MOHATUIMH «HHGOPMAIUS,
«MH(OPMALIMOHHBIA ~ TPOIECC»,  «CUCTEMa»,  «KOMIIOHEHTBI  CHCTEMBD»,
«cucTeMHbIN A PerT», «MHPOPMAITMOHHAS] CUCTEMAY, «CUCTEMA YIIPABICHUS;

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

YMEHHE XapaKTepU30BaTh OONbIIME JJaHHBIE, TMPUBOIUTH IPUMEPHI
UCTOYHUKOB HX TOJY4YEHHMs] W  HalpaBJICHUs HCIOJIb30BaHUS, YMEHHUE
KJIaCCU(UIIMPOBATh OCHOBHBIE 3aJjaud aHajdu3a JaHHbIX (MPOTHO3MPOBAHUE,
KJIacCU(pUKaIus, KIJIaCTepU3aIus, aHan3 OTKJIOHCHHIA), MOHUMATH
MOCIIEIOBATEIHLHOCTh PEIICHUS 3a/1a4 aHAIN3a JaHHBIX: cOOp MEPBUYHBIX JTaHHBIX,
OYNCTKAa W OIICHKa KauecTBa JaHHBIX, BBIOOP W/WIM TIOCTPOEHUE MOJCIH,
npeoOpa3oBaHue JAHHBIX, BU3YAIU3AlHsl TaHHBIX, UHTEPIPETAIUs Pe3yIbTaTOB;

NOHMMAaHHE OCHOBHBIX MPHUHIIMIIOB YCTPOHCTBA U (PYHKIIMOHUPOBAHUS
COBPEMEHHBIX CTAlIMOHAPHBIX U MOOHMIIBHBIX KOMIBIOTEPOB, TCHACHIINNA Pa3BUTHUS
KOMIIBIOTEPHBIX TEXHOJIOTHIA;

BJIaJICHWE HaBbIKaMHU pabOThl C OMEPAMOHHBIMU CHCTEMaMH, OCHOBHBIMU
BUJAMH TPOTPAMMHOIO OOecrmeueHusi s pelieHus ydyeOHBIX 3aJad 1o
BBIOpaHHOM CHeIUaIn3aIimy;

HaJIM4Ke MPEJCTABICHUN O KOMIIBIOTEPHBIX CETSIX U UX POJIM B COBPEMEHHOM
MUpE, 0 0a30BbIX MPUHIMIIAX OPraHU3alUU U QYHKIIMOHUPOBAHUS KOMITBIOTEPHBIX
cereil, 00 oOmMX NpUHIUNAX pa3pabOTKu M (HYHKIMOHUPOBAHUS WHTEPHET-
IIPUIIOKEHUM;



NOHMMaHHE Yrpo3 HWHGOPMAIMOHHON O€30MacHOCTH, HCIOJIb30BAHUE
METOJIOB U CpPEJICTB MPOTUBOACHCTBHS HSTUM yrpo3aMm, COOJIOJCHHE Mep
0€30MacHOCTH, MPEJOTBPAILAIOIINX HE3AKOHHOE PACIPOCTPAHEHUE MEPCOHAIBHBIX
JTAHHBIX, COOJIIO/IEHNE TPeOOBAaHUMN TEXHUKU 0€30MaCHOCTU U TUTHEHBI NPU padboTe
C KOMITBIOTEPAMH U IPYTUMU KOMIIOHEHTaMH IIU(POBOTO OKPY>KEHHUS, TOHUMAaHKE
IIPaBOBBIX OCHOB MCIIOJIb30BaHUSI KOMIBIOTEPHBIX MPOrpaMM, 0a3 MaHHBIX U
paboTel B ceTn MHTEpHET;

MMOHMMAHUE OCHOBHBIX MPUHIMIIOB AUCKPETU3alUU pAa3JIMYHBIX BHJIOB
uHopMaIuU, YyMEHHUE ONpelNesiTh HMHPOPMALUOHHBI O00BEM TEKCTOBBIX,
rpauueckux M 3BYKOBBIX JAHHBIX MPHU 3aJlaHHBIX MapaMeTpax JUCKPETH3alluH,
YMEHUE OMNpEeAeNsITh CPEAHIOI CKOpPOCTh IE€peladyd JAaHHBIX, OLEHUBATH
U3MEHEHUE BpPEMEHU TMepeJayd NpH M3MEHEHHH HWH(OPMAIMOHHOTO 00BbEMa
JTAHHBIX U XapaKTEPUCTUK KaHaJla CBSI3H;

YMEHUE HCIIONB30BaTh IPU PEUICHUM 3a]1a4 CBOMCTBA MO3UIIMOHHON 3allUCU
YyHUCel, AITOPUTMA MOCTPOCHHUS 3alIMCH YKCTIA B O3UIMOHHON CUCTEME CUHUCIIECHUS
C 33JlaHHBIM OCHOBAHHMEM M IMOCTPOEHHUS YHUCIA MO CTPOKE, COJEpKAILEH 3alHCh
ATOr0 YWCia B MO3ULIHMOHHON CHCTEME CUMCIEHHA C 3aJaHHBIM OCHOBAHHUEM,
YMEHHME BBINOJHATH apU(PMETHUECKUE OIepalMd B IO3ULHUOHHBIX CHUCTEMax
CUMCJICHHS,

YMEHUE BBINOJHATH MPeoOpa3OBaHMs JIOTUUECKUX BBIPAXKEHHUM, HCIONb3Ys
3aKOHBI aiIreOpbl JIOTUKH, YMEHUE CTPOUTh JIOTMYECKOE BBIPAXKEHUE B
JTU3BIOHKTUBHONW M KOHBIOHKTUBHOW HOPMAaJIbHBIX (hOpMax IO 3aJaHHOM TabiuIe
UCTUHHOCTH, HUCCIIE0BaTh 00JacTb MCTMHHOCTH BBICKA3bIBaHUS, COJAEPIKALLEIO
IIEPEMEHHBIE, PEIIATH HECIIOKHBIE JJOTUYECKUE YPABHEHUS U CUCTEMBI YPaBHEHUI;

NOHMMaHuEe O0a30BBIX AJIrOPUTMOB OOpPAaOOTKM YHCIOBOM U TEKCTOBOM
uH(popmanuu (3arnuch YMceNl B MO3UIIMOHHONW CHUCTEME CUMCIEHUS, HAXOXKICHUE
BCEX MPOCTHIX YHMCEJ B 3aJJaHHOM JiMara3oHe, 00paboTKka MHOTOpa3psiAHbIX 1IeJIbIX
YHUCEJN, aHAJIU3 CUMBOJIBHBIX CTPOK M APYTHX), aJATOPUTMOB ITOMCKA U COPTUPOBKH,
YMEHUE ONpPEeAeNsATh CII0XKHOCTh HM3Yy4aeMbIX B Kypce Oa30BBIX aJTOPUTMOB
(cyMMHpOBaHHE 3JIEMEHTOB MAacCHMBa, COpPTUPOBKAa MaccuBa, IepeOOpHBIe
QITOPUTMBI, TBOMYHBIA MOUCK) U MPUBOJUTH MPUMEPHI HECKOJIBKUX aJTOPUTMOB
Pa3HOM CIOXKHOCTH JJIsl PEIIECHUS OJHOU 3a/1a4u;

BJIAJICHUE YHUBEPCAIbHBIM S3BIKOM IPOrPaMMHUPOBAHHUS BBICOKOTO YpPOBHS
(Python, Java, C++, C#), npeacraBieHusMH O O0a30BBIX THIAX JaHHBIX |
CTPYKTypax JaHHBIX, YMEHHE MCIOJb30BaTh OCHOBHBIE  YIPaBJISIOIINE
KOHCTPYKLMH, YMEHHUE OCYILIECTBIATh AHAIN3 NPEIJOKEHHOM MPOTrpaMMBbI:
OTIPEAETATh PEe3yAbTaThl padOThl MPOrpaMMBbl IPU 33JAHHBIX MCXOJHBIX JAHHBIX,
ONpENENATh, NPU KaKUX HCXOJHBIX JAHHBIX BO3MOYKHO IOJIyYEHHE YKa3aHHBIX



pE3yNbTAaTOB, BBISBIATH JAaHHBIC, KOTOPHIE MOTYT MPUBECTH K OMHUOKE B padoTe
IpOrpamMmbl, HOPMYIUPOBATH MPEITIOKEHUS 110 YIYUIICHUIO MPOTPAMMHOTO KOJIa;

YMEHHUE CO3/[aBaTh CTPYKTYPUPOBAHHBIE TEKCTOBBIE JIOKYMEHTHI U
JIEMOHCTPAlMOHHBIE MaTEPUAbl C UCIOJIb30BAHUEM BO3MOXKHOCTEN COBPEMEHHBIX
MPOTrPAMMHBIX CPEJICTB U 00JIAYHBIX CEPBUCOB;

YMEHHE UCIOJIb30BATh 3JICKTPOHHBIC TAOJMIIBI JIJIsI aHAJIN3a, TPEACTABICHUS
u  00pabOTKM  JaHHBIX  (BKJIOYas  BBIYUCIECHHUE  CYMMBI,  CPEIHErO
apu(pMETUYECKOTO, HaWOOJBIIET0 W HAUMEHBIIEr0 3HAYCHUH, pEIIeHHe
ypaBHEHUH, BHIOOP ONTUMAJIBHOTO PEIICHUs, MOAOOp JUHUU TPEHJa, PEIlCHUE
3aJlay MPOTHO3UPOBAHMUS).

B npouecce u3yueHus kypca MHGOPMATHKU YIiyOJE€HHOrO ypoBHS 6 11
Knacce oOydaromuMmuca  OyayT  JOCTUTHYTHI — CIEAYIOIIHE  IPEAMETHBIC
pEe3yJbTaThI:

YMEHHUE CTPOUTh HEPABHOMEPHBIE KObI, JOIMYCKAIOIIUE OJHO3HAYHOE
JIEKOJIUPOBAHKUE COOOIIECHUN (MpePUKCHBIE KOJbI), HCIO0JIb30BaTh MPOCTEUIIINE
KO/JIbI, KOTOPbIE MO3BOJISIIOT OOHAPYKUBATh M UCIPABIIATH OIMMOKHU MpHU Mepeaaye
JIAHHBIX, CTPOUTH KOJI, 00E€CTICUMBAIONINI HAUMEHBIIIYIO BO3MOXKHYIO CPEIHIOIO
JUIMHY COOOIIEHHUS] TPU HU3BECTHOM YAaCTOTE CHUMBOJIOB, MOSICHATH MPUHIIUITBI
pabOThI MPOCTHIX AITOPUTMOB CIKATUS TAHHBIX;

YMEHHE pellaTh aJrOpUTMHUUYECKUE 3a/Jaud, CBSI3aHHBIC C aHAIW30M rpados
(3aJauyn  MOCTPOEHUS ONTUMAJILHOTO TMYyTH MEXAYy BepuimHaMu Trpada,
ONpENENICHUs]  KOJIMYECTBA  PA3NUYHBIX  NyTe€d  MEXAYy  BEpIIMHAMU
OPUEHTHUPOBAHHOTO AIMKIMYECKOTO Tpada), YMEHHE HCIOJIb30BaTh JIEPEBbs MPHU
aHaNMM3€¢ W TIOCTPOCHUU KOJOB M Ui TPEACTABICHUS apUPMETUYECKUX
BBIpAXEHUMN, TIPU PELICHUU 3a/1a4 TTOMCKA U COPTUPOBKU, YMEHUE CTPOUTH JIEPEBO
UTPBI O 33J]aHHOMY QJITOPUTMY, pa3padaThiBaTb U1 0OOCHOBBIBATH BBIMTPHIIIHYIO
CTPaTEruio Urphl;

yMEHUE pa3palaThiBaTh U PEATM30BBIBATH B BHUJIEC MporpamMMm 0a30BbIC
QITOPUTMBI, YMEHHE MCMOJIb30BaTh B MpOTrpaMMax JIaHHBIC Pa3IMYHBIX THUIIOB C
YYETOM OTPAHMYECHUN HA JMANA30H UX BO3MOXHBIX 3HAYCHUU, NMPUMEHATH NPHU
pelIeHUH 3a/1ad CTPYKTYPhI JaHHBIX (CIUCKH, CIIOBApU, CTEKU, OUEPEIH, EPEBDH),
WCIIOJIb30BaTh 0a30BbIE OMEpAMM CO CTPYKTypaMH JTaHHBIX, TPUMEHSTh
CTaHJapTHBIE U COOCTBEHHBIE TTOAMPOTPAMMEI JJII 00paOOTKH YUCIOBBIX JTAHHBIX
U CUMBOJIBHBIX CTPOK, HCIIOJIb30BaTh MPU pa3pabOTKe MporpaMm OHOIMOTEKU
noAmnporpaMM, 3HaTh (YHKIIMOHAJIBHBIE BO3MOXKHOCTH HHCTPYMEHTAIBHBIX
CPEIICTB Cpefibl pa3padOTKH, YMEHHE HCTIOIb30BaTh CPEJICTBA OTJIAJIKH TIPOTPAMM B
cpezie NporpaMMUPOBaHUS], YMEHUE JOKYMEHTUPOBATH MPOrPAMMBI;

YMEHHE CO37aBaTh B€O-CTPAHULIBI,



BJIAJICHUE OCHOBHBIMH CBEJEHUSMH O 0a3ax MaHHBIX, UX CTPYKTYpE,
CpeIcTBax co37aHUs W palbOThl C HUMH, YMEHHE HCIIOJIb30BaTh TaOIMYHbBIE
(penauroHHbIe) 0a3bl JAHHBIX (COCTABIATH 3aMPOCH B 0a3aX JAHHBIX, BBIMOJHSIThH
COPTHPOBKY M TOHWCK 3aluceil B 0a3e JaHHBIX, HAMOJHATH pa3paboTaHHYIO 0a3y
JTAHHBIX ) ¥ CTIPABOYHBIC CHCTEMBI;

YMEHHUE UCIOJIb30BaTh KOMIBIOTEPHO-MATEMAaTHICCKUE MOJICIN I aHAIn3a
O0OBEKTOB M TIPOIECcCOB: (OPMYIUPOBATH IIEIh MOJCIUPOBAHUS, BBITIOIHSTH
aHaJgu3 Ppe3yJbTaTOB, IMOJYYCHHBIX B XOJIE MOJCIMPOBAaHUS, OICHUBATh
COOTBETCTBHE MOJICIM MOJICTIUPYEMOMY OOBEKTY WM TMPOIECCY, MPEeACTaBIATh
pe3ynbTaThl MOJCIIUPOBAHUS B HATJISIIHOM BHJIE;

YMEHUE OpraHW30BBIBATH JUYHOC WH()OPMAITMOHHOE TMPOCTPAHCTBO C
WCITOJIb30BAHUEM PA3UYHBIX CPEACTB MHUQPPOBBIX TEXHOJOTUH, IOHUMaHHUE
BO3MOXKHOCTEH IHU(POBBIX CEPBUCOB TOCYAAPCTBEHHBIX YCIYT, IU(POBBIX
o0pa3oBaTeIbHBIX CEPBUCOB;

MOHMMAaHUE OCHOBHBIX NMPHHIIUIIOB PabOThI, BO3MOKHOCTEH M OTpaHUUICHUS
MIPUMEHEHUST TEXHOJIOTH MCKYCCTBEHHOTO HWHTEIUICKTa B Pa3IUYHBIX 00JIACTSX,
HaJIMYME TIPEICTABICHUA O Kpyre perraeMbpIX 3a7ad MAIIMHHOTO OOy4YeHUS
(pacrio3HaBaHusl, KJIaCCU(PUKALMKA ¥ TTPOTHO3UPOBAHUS) HAMYKUE MPEACTABICHUM
00  WCMONB30BaHUM  HMHPOPMAIMOHHBIX  TEXHOJOTHH B Pa3IMYHBIX
npodeccuoHanbHbIX chepax.
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HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne
w/n Tema ypoka

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

[puHIUTIBL pabOTHI
KOMITHIOTEPOB U KOMITBIOTEPHBIX
CHCTEM

OO0MeH TaHHBIMHU C TIOMOIIBIO

mH. KoHTposuiepsl BHEITHUX

YCTPOICTB

ABTOMaTHYECKOE BBLITTOJIHEHHUE
MpOrpamMMbl MPOLECCOPOM

OrniepaTuBHasi, MOCTOSTHHAS U
JOJITOBPEMEHHASI TAMSATb.
KoHTpoieps! BHEMIHUX
ycTpoucts. IIpsaMon goctyn k
naMsITH

CoBpeMEHHBIE KOMITBIOTEPHBIE
TEXHOJIOTHH

[Iporpammuoe obecrnieueHue
KOMITBIOTECPOB, KOMITBIOTCPHBIX

KoanuecTBo 4acoB

KonrpoJsbnubie
Bcero P
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CHCTEM M MOOMJIBHBIX YCTPOICTB

CucreMHOE ITPOrpaMMHOE
oOecneuenue. OnepanuoHHbIE
CHUCTCMbI

Yrunutsl. J{paiiBepbl yCTpOUCTB.
[TapannensHoe
IpOrpaMMHUPOBaHUE

HNucrannanus U JeMHCTAIUISIIAS
MIPOrpaMMHOTO 00ecIIeueHUs

®daiisioBble cucTeMbI. [[puHIHBI
pa3MenICHNs] © UMEHOBAHUS
(aiinoB B JOITOBPEMEHHON
namsty. [laGiaoHbI 1715 onucaHus
rpynn ¢aiinos
3akoHonarenscTBO Poccuiickoi
®denepannu B 007IaCTH
MIPOrpaMMHOTO 00€CTIeUeHUs U
TAHHBIX

[IpuHIMNIBI HOCTPOEHUS U
anmnapaTHble KOMIIOHEHTHI
KOMIBIOTEpHBIX ceTell. CeTeBble
IPOTOKOJIBI

Cetp UHTEpHET

Paznenenue |P-ceTn Ha monceTu ¢
IIOMOILBI0 MACOK IIOJICETEN
CereBoe aIMUHUCTPUPOBAHUE
Bunbl nesatenbHOCTH B ceTr
Wnrepuer. Cepucsl HTEpHETA.
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I'ocynapcTBeHHBIE AIEKTPOHHBIE
CEPBHCHI U YCIYTH

WNndopmannonnas 6€30macHOCTb

BpenonocHbie mporpaMmMHoe
obecrieueHrne U METOIbl OOPHOBI C
HUM

[IpakTuyeckas pabora o Teme
"AHTUBUPYCHBIE IPOrPaMMBbI"

OpraHmaum{ JIMYHOT'O apXHBa
uHpopmanuu. PesepsHoe
konupoBanue. IlaponpHas 3ammra
apxuBa

[IndpoBanue TaHHBIX

Anroputm mmdposanus RSA.
Creranorpadus

[IpakTuueckas pabora o Teme
"[upposanue naHHBIX"

WNudopmanus, 1aHHbIE U 3HAHUS.
HHdopmanioHHbIe MTPOLECCHI B
IpUPOJIE, TEXHUKE U OOIIECTBE

HenpepbiBHBIE U AUCKPETHBIE
BEJIMYMHBI U CUTHAJIBI.
Heo6xoauMocTh AucKpeTH3auu
uHOpMaIny, IpeIHa3HaueHHON
JJI XpaHCHHUA, Iepeaadu U
00paboTKku B U(POBBIX
cucreMax

I[BOI/I‘{HOC KOAUPOBAaHHC.
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PaBHOMEpHBIE U HEPABHOMEPHBIE

KoJibl. [lekoaupoBaHue
COO0OIIeHUH, 3aITMCaHHBIX C

IIOMOIIBO HEPABHOMEPHEBIX KOJ0OB

VYcenosue @ano. Iloctpoenue
OJIHO3HAYHO JAEKOJIUPYEMBIX

KOJIOB C TIOMOIIBIO JiepeBa. [ 'pad

Au. A. MapkoBa

EI[I/IHI/IIII)I HU3MCPCHUS KOJTMYCCTBA

uH(popManuu. AndaBUTHBII
MOJIXOJT K OIICHKE KOJIMYeCTBa
uHpopmanuu

CucTemMbl CUYUCIICHHS

[TepeBoa uncen U3 ogHOM
CUCTEMBI CUUCIICHHS B JIPYTYIO

I[BOI/I‘-IH&S[, BOCBMCpHUYHAA U
meCTHaAuaTCpuIHas CUCTCMbI
CUHCJICHUA, CBA3b MCKIY HUMU

I[BOI/I‘-IH&?[, BOCBMCpHUYHAA U
meCTHaAuaTCpuIHass CUCTCMbI
CUHUCIICHUA, CBA3b MCXKY HUMU

I[BOI/ILIHaSI, BOCBMCpHUYHAA U
meCTHaAuaTCpuIHass CUCTCMbL
CUHCIICHUA, CBA3b MCXKIY HUMU

ApudmeTndeckre onepaiuu B
MO3UILIMOHHBIX CUCTEMAX
CUMCIJICHUS

TponuHas ypaBHOBEIIEHHAS
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https://m.edsoo0.ru/Q5C9Q1H7C

https://m.edso00.ru/S7Y2L4M5M

https://m.edsoo.ru/K1726K114S

https://m.edsoo.ru/L1V3B717J



https://m.edsoo.ru/Q9T5B3X9L
https://m.edsoo.ru/S5K9N2T1D
https://m.edsoo.ru/W2F9W3W7K
https://m.edsoo.ru/J7H6D4N5F
https://m.edsoo.ru/J1J3E8W7Q
https://m.edsoo.ru/Q5C9Q1H7C
https://m.edsoo.ru/S7Y2L4M5M
https://m.edsoo.ru/K1Z6K1I4S
https://m.edsoo.ru/L1V3B7I7J
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CHUCTEMA CUHUCIICHUA

I[BOI/ILIHO-,I[GCHTI/ILIHEUI CcHUCTEMA
CUHCJICHUA

KOI[I/IpOBaHI/IC TEKCTOB

PactpoBoe xonupoBanue
M300paKCHHIA

[TpakTrueckas paboTa 1o Teme
"JluckpeTruzarus rpaduaeckoi
uH(popmanun"

[IBeToBbIe MOsieH. BexkTopHOE
koaupoBanue. @opmatsl (HhaitioB.
TpéxmepHas rpaduka.
O®pakranpHas rpaduka
Konuposanue 3Byka. Orienka
nH(pOopMaIMOHHOTO 00BEMA
3BYKOBBIX JIAHHBIX NPU 33JIaHHBIX
4acTOTe JUCKPETU3AIUU U
pa3psAIHOCTH KOAUPOBAHUS
[IpakTuyeckas pabora o Teme
"JluckpeTusanus 3ByKOBOI
uHpopmanuu"

OcHOBBI anredphl JTOTUKU

Jloruueckue onepanuu. TaOauIbl
UCTUHHOCTH

Jlornueckuie BeIpaXeHUsI.
Jlornueckue TOX1ECTBA.
Jloka3aTenbCcTBO JIOTHUECKUX
TOKJECTB C TIOMOIIbIO TaOIUI]

https://m.edsoo.ru/S8FOP8Z9U

https://m.edso0.ru/O9B8G1KOP

https://m.edsoo.ru/D9V204F9H

https://m.edsoo.ru/X2U0P5J5M

https://m.edsoo.ru/K4Q3Z1U8L

https://m.edsoo.ru/P7F5N2K5K

https://m.edsoo.ru/R9A9Y9U3K

https://m.edsoo.ru/ROR7G8Z2W

https://m.edsoo.ru/Z9F5I18H1L

https://m.edsoo.ru/N2L5F8F1Y



https://m.edsoo.ru/S8F0P8Z9U
https://m.edsoo.ru/O9B8G1K0P
https://m.edsoo.ru/D9V2O4F9H
https://m.edsoo.ru/X2U0P5J5M
https://m.edsoo.ru/K4Q3Z1U8L
https://m.edsoo.ru/P7F5N2K5K
https://m.edsoo.ru/R9A9Y9U3K
https://m.edsoo.ru/R0R7G8Z2W
https://m.edsoo.ru/Z9F5I8H1L
https://m.edsoo.ru/N2L5F8F1Y
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HUCTUHHOCTHU

[TpakTrueckas paboTa 1o Teme
«[loctpoenue u ananu3 TadiuIl
UCTUHHOCTH B Ta0JIMYHOM
IIPOLIECCOPE

Jlormueckue onepauuu u
orepaiuy HaJl MHOYKECTBaMHU

Jloruueckue onecpanvn u
orcpanun Haa MHOXKECTBaAaMU

3aKoHbI aNreOpbl JOTUKH.
OKBUBaJIEHTHbIE Pe0Opa3oBaHUs
JIOTUYECKUX BBIPAKECHUIN

Jlornueckue ypaBHeHUs U
CUCTEMBI YPaBHEHUU

Jlornueckue GpyHKIUU.
3aBHCHUMOCTb KOJINYECTBA
BO3MOYKHBIX JIOTHYECKHUX
(GYHKLIUH OT KOJTMYECTBa
aprymeHTOoB. [lomHbIE CUCTEMBI
JIOTUYECKUX (PYHKIUN

Kanonnueckue ¢popmbl
JIOTMYECKUX BBIPAXKEHUI.
CoBepliieHHbIE AU3bIOHKTUBHBIE U
KOHBIOHKTHBHBIE HOPMAaJIbHBIE

(G OpMBI, aITOPUTMBI UX
MOCTPOEHUS IO TabJnLe
WUCTHHHOCTH

Jlormyeckue 3J1eMEeHTEI B COCTaBe

https://m.edsoo0.ru/C9F2T8MO0OY

https://m.edsoo.ru/X1UON5E1K

https://m.edsoo.ru/R2B5K0U2A

https://m.eds00.ru/Q0S8X6N8J

https://m.edso00.ru/Q7V9K30Q80

https://m.edsoo.ru/Z9A0K8E2B

https://m.edso0.ru/G8T0Z9L9P

https://m.edsoo.ru/I7H9D1G20Q



https://m.edsoo.ru/C9F2T8M0Y
https://m.edsoo.ru/X1U0N5E1K
https://m.edsoo.ru/R2B5K0U2A
https://m.edsoo.ru/Q0S8X6N8J
https://m.edsoo.ru/Q7V9K3Q8O
https://m.edsoo.ru/Z9A0K8E2B
https://m.edsoo.ru/G8T0Z9L9P
https://m.edsoo.ru/I7H9D1G2Q
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KOMIIBIOTEPA
Tpurrep. Cymmarop.
MHoropa3ps/IHbIii CyMMaTop
ITocTpoeHne cxem Ha JIOTHYECKUX
3J€MEHTaX. 3aluch JOTMYECKOTO
BBIPKEHMS 110 JJIOTUYECKOU
cxeme

MI/IKpOCXeMH U TCXHOJIOI'UA UX
IMPpOU3BOJACTBA

[Ipencrasnenue HenbIx 4uces B
[MaMsATU KOMIIBIOTCPA.
OrpaHnr4eHHOCTh Juana3oHa
qrcel MPU OTPaHUYCHUN
KOJIMYECTBA Pa3psIoB.
[lepenonnenue pa3psiiHOM CETKH

be33HakoBbIe 1 3HAKOBBIC
IaHHble. 3HAKOBBIA OUT.
JIBOMYHBIN TOTOJHUTEIBHBIN KOJ
OTPULATEIIbHBIX YUCEN

[ToGuToBBIE TOTHUECKHE
onepauuu. Jlornueckuit,
apuMETUUECKHUI U IIUKITNIECKUN
CIBUTH

[udposanue ¢ nomMouibO
noOUTOBOM onepanun
«uckiroyvaromiee NJIN»
[IpencraBnenue u XxpaHeHUE B
naMATH KOMIbIOTEpa

https://m.edsoo.ru/Y3V4J1S3Q

https://m.edsoo.ru/Q9E2H2S1B

https://m.edsoo.ru/JSEOW6Z5E

https://m.edso00.ru/S3E5T1C90

https://m.edso0.ru/X7Z4Y60Q1X

https://m.edsoo.ru/X5B8W5K7X

https://m.edso0.ru/J2M9IX7K7K

https://m.edso0.ru/X8U2X3L7G



https://m.edsoo.ru/Y3V4J1S3Q
https://m.edsoo.ru/Q9E2H2S1B
https://m.edsoo.ru/J8E0W6Z5E
https://m.edsoo.ru/S3E5T1C9O
https://m.edsoo.ru/X7Z4Y6Q1X
https://m.edsoo.ru/X5B8W5K7X
https://m.edsoo.ru/J2M9X7K7K
https://m.edsoo.ru/X8U2X3L7G
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BCIICCTBCHHBIX YHCCII

Brinonnenue oneparuii ¢
BCICCTBCHHLIMHU YK CJIaMH,
HaKOIJICHHE OUTHOOK MpH
BBIYUCIICHHIX

[TpakTrueckas paboTa 1o Teme
«M3yueHue nopaspsiHOro
MAaIIMHHOIO IIPEJICTaBICHUS
LEJIbIX U BEUIECTBEHHBIX YHCEI»
AHanu3 alropuTMOB

Dranbl peleHus 3a1a4 Ha
KOMIIBIOTEPE.
HHcTpyMeHTalIbHBIE CPEICTBRA:
TPAHCIATOP, OTIATUHK,

PO HITHPOBIITUK

Cpena nmporpaMMHpOBaHHS.
Komnunsamus u uaTepnperanus
nporpaMMm. BupryanbHbie
MaluHbl. FIHTerpupoBaHHast
cpena pa3paboTKu

Meroas! 0TJIaIKK IPOrpaMM
THunBI NEPEMEHHBIX B S3bIKE
IIPOrPaMMHUPOBAHHUS

O6paboTka 1enbIX Ynuces
O06paboTKa BEIIeCTBEHHBIX YHCEI
CrnyualiHble U TICEBIOCITYYaliHbIE
qucia

Betsnenus. CiaoxHbie ycloBuUs

https://m.edsoo.ru/LOSOE9F5P

https://m.edsoo.ru/E3M803X5H

https://m.edsoo.ru/H312U3E2V

https://m.edso0.ru/Q6 T9K4ANOE

https://m.edsoo.ru/I1E6S516J

https://m.edsoo.ru/NOV4C5V2W

https://m.edsoo.ru/U2L310A0C

https://m.edsoo.ru/K517M8H6T

https://m.eds00.ru/S6S4R9H4C

https://m.edso0.ru/O8D118D9E

https://m.edsoo.ru/L6WO0J5H1L



https://m.edsoo.ru/L0S0E9F5P
https://m.edsoo.ru/E3M8O3X5H
https://m.edsoo.ru/H3I2U3E2V
https://m.edsoo.ru/Q6T9K4N0E
https://m.edsoo.ru/I1E6S5I6J
https://m.edsoo.ru/N0V4C5V2W
https://m.edsoo.ru/U2L3I0A0C
https://m.edsoo.ru/K5I7M8H6T
https://m.edsoo.ru/S6S4R9H4C
https://m.edsoo.ru/O8D1I8D9E
https://m.edsoo.ru/L6W0J5H1L
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ukJiel ¢ yciioBuemM

[{1KIIBI O TIEPEMEHHOM.
B3anMmo3amMeHAeMOCTh Pa3IM4HbIX
BUJIOB LIUKJIOB

O06paboTka HaTypaJIbHBIX YHCEIT C
UCTIOJIb30BaHUEM IIUKJIOB

HaxoxneHnue Bcex MpoCThIX
qrcel B 33JJaHHOM JIMara3oHe
[TpakTrueckas paboTa 1o Teme
«Pemrenue 3a1a4 METOIOM
nepedopa

WuBapuanT nukna
JlokyMeHTupoBaHuE IporpamMm
O06paboTKa JaHHBIX, XPAHALIIXCS
B (paiimax

PazOuenne 3amaun Ha moa3agadu
Hcnonp3oBanue CTaHIapTHOM
OMOTMOTEKH SI3bIKA
POrPaMMHUPOBAHUS.
TToaxmnrouenue OMOINOTEK
MOAMPOrPaMM CTOPOHHHX
IIPOU3BOAUTEIICH
[Moamporpammsl (IpotieTyphl U
bynKmn)

[ToamporpaMMe! (PO ypsl U
bynKmn)

[TpakTnueckas paboTa 1o Teme
"PazpaboTka moamporpamm"

0.5

https://m.edsoo.ru/L7W7L8COR

https://m.edso0.ru/COU8Y9I5K

https://m.edsoo.ru/A8C6J7B5M

https://m.edsoo.ru/ROM616H3P

https://m.edsoo.ru/F3C7S7R4B

https://m.edsoo.ru/W1F3T8L1M

https://m.edsoo.ru/G2M3A2S2Y

https://m.edsoo.ru/U3T4W5R1X

https://m.edsoo.ru/E7TD4W3P7R

https://m.edsoo.ru/A3A8L5B6C

https://m.edsoo.ru/I9H8C3R20

https://m.edsoo.ru/A3F3Y7WOW



https://m.edsoo.ru/L7W7L8C0R
https://m.edsoo.ru/C0U8Y9I5K
https://m.edsoo.ru/A8C6J7B5M
https://m.edsoo.ru/R9M6I6H3P
https://m.edsoo.ru/F3C7S7R4B
https://m.edsoo.ru/W1F3T8L1M
https://m.edsoo.ru/G2M3A2S2Y
https://m.edsoo.ru/U3T4W5R1X
https://m.edsoo.ru/E7D4W3P7R
https://m.edsoo.ru/A3A8L5B6C
https://m.edsoo.ru/I9H8C3R2O
https://m.edsoo.ru/A3F3Y7W0W

86

87

88

89

90

91

92

93

94

Pekypcusi. PexypcuBHbIe 00BEKTHI
(dpaxransl). PekypcuBHbIE
nporeypsl U (PYHKITHH.
Hcnionp30Banue cTeka st
OpraHu3alK PEKYyPCUBHBIX
BBI30BOB

[TpakTrueckas paboTa 1o Teme
"PexypcuBHbIe moanporpaMmma! "
MoynbHBINA TPUHLIAI
MOCTPOEHUS MPOTpaMM

YucneHHbIe METOIbI

[IpakTuyeckas pabora o Teme
«YucneHHoe penieHue
YpaBHEHUI

Hcnonp30Banue TUCKPETU3ALUN B
BBIYUCIUTCIIBHBIX 3a1adax

[TpakTuyeckas pabora o Teme
«[Ipubnmx€HHOE BHIYKCIICHUE
JUITMH KPUBBIX U IUIOIIAIeH
buryp»

[TpakTryeckas pabora o Teme
«[Tonck Makcumyma (MUHUMYyMa)

GyHKITII

O6paboTka CUMBOJIBHBIX JIAHHBIX.
AnropuT™Mbl 00paboTKH
CHUMBOJIBHBIX CTPOK: MOACYET
KOJINYECTBA MOSBICHUN CUMBOJIA
B CTPOKE

https://m.edsoo.ru/V2N7L8V3E

https://m.edso0.ru/R8J3K1X6D

https://m.edsoo0.ru/C9T9J5A9N

https://m.edsoo.ru/L7A7B5K00

https://m.edso0.ru/K1G2W9K60

https://m.edsoo0.ru/L2C9P3G3X

https://m.edsoo0.ru/Q4G5T1H5J

https://m.edsoo0.ru/Q110Z9C7F

https://m.edsoo.ru/U7A0M8VII



https://m.edsoo.ru/V2N7L8V3E
https://m.edsoo.ru/R8J3K1X6D
https://m.edsoo.ru/C9T9J5A9N
https://m.edsoo.ru/L7A7B5K0O
https://m.edsoo.ru/K1G2W9K6O
https://m.edsoo.ru/L2C9P3G3X
https://m.edsoo.ru/Q4G5T1H5J
https://m.edsoo.ru/Q1I0Z9C7F
https://m.edsoo.ru/U7A0M8V9I
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Anroput™mbl 00paboTKH
CHMBOJIBHBIX CTPOK: pa30OHeHue

CTPOKH Ha CJIOBa I10 HpO6€J’IBHBIM

CHUMBOJIaM

AnropuT™Mbl 00paboTKH
CHUMBOJIBHBIX CTPOK: TIOMCK
HOJCTPOKH BHYTPH JTaHHOMH
CTPOKH; 3aME€Ha HalJICHHOU
HOJCTPOKH Ha JIPYT'YIO CTPOKY
[IpakTuyeckas pabora o Teme

"O0OpaboTKa CTPOK ¢
UCIIOJIb30BaHUEM (YHKITHI

CTaHJAPTHOW OMOJIMOTEKH SI3bIKA

porpaMMupoBaHus"”

I'enepanus cioB B 3a1aHHOM
andasure

MaccuBsl 4 IOCeI0BAaTEIAbHOCTH

ymcen. [Ipakruueckas padota o
teMme "3arojHeHue MaccuBa"

O060011IEHHbBIE XapaKTEPUCTUKH
MaccuBa

JIMHEeWHBII TONCK 3aJTaHHOTO
3HAUCHHUS B MacCHBE.
[IpakTuyeckas pabora Mo Teme
"JInHEHHBIN TOUCK 3aJJaHHOTO
3HaUYeHHUS B MaccuBe"

[TpakTrueckas paboTa 1o Teme

"Ilonck MUHUMAIBHOTO
(MaKCHMMalbHOTO0) JIEMEHTa B

0.5

0.5

https://m.edsoo.ru/X5L4A3M6G

https://m.edsoo.ru/P2H2L0OY6W

https://m.edsoo.ru/YOM6VOUS5SF

https://m.edsoo.ru/N1G3C0J2F

https://m.edsoo.ru/E3JOC9RON

https://m.edsoo0.ru/F6Y3Y6S3Q

https://m.edsoo.ru/E7Y7A1G3U

https://m.edsoo.ru/L7L8K8R6K



https://m.edsoo.ru/X5L4A3M6G
https://m.edsoo.ru/P2H2L0Y6W
https://m.edsoo.ru/Y0M6V0U5F
https://m.edsoo.ru/N1G3C0J2F
https://m.edsoo.ru/E3J0C9R0N
https://m.edsoo.ru/F6Y3Y6S3Q
https://m.edsoo.ru/E7Y7A1G3U
https://m.edsoo.ru/L7L8K8R6K
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YUCII0BOM Maccuse'

CopTupoBKa 0JHOMEPHOTO
Maccuba. [IpocTeie MeTObI
coptupoBkH. [IpakTuueckas
pabota no teme "IIpocTeie
METO/Ibl COPTUPOBKHU MaccuBa"
CoptupoBka cinusHueM. boictpas
COPTHUPOBKA MAaCcCHUBA (AJITOPUTM
QuickSort). [TpakTrueckas
paborta no teme "beicTpas
COpTUPOBKA MaccuBa'
JIBOWYHBIH MTOKCK B
OTCOPTUPOBAHHOM MAacCHBE.
[IpakTuyeckas pabora o Teme

" JIBOMYHBIN MTOUCK"

JIByMepHbIe MacCHBBI (MaTpPUIIbI)
Anroput™bl 00pabOTKH MAaTPHI]
Pemienne 3a1a4 ananusa JaHHBIX
CpencTBa TEKCTOBOTO
npoueccopa

KommnbrorepHas BEpcTKa TekcTa
[TpakTryeckas pabora o Teme
"BépcTKa JOKYMEHTOB C
MaTeMaTHuecKuMu Gopmynamu”
HNHCTpyMEHTBI peLieH3upOBaHUs

[IpakTuyeckas paborta o Teme

"MHoOrocTpaHU4HbIE TOKYMEHTHI'

OO6nauHble CEPBUCHI.

0.5

0.5

0.5

0.5

https://m.edsoo.ru/E4J4X852B

https://m.eds00.ru/C1Q6Q3Q5W

https://m.edsoo.ru/ILN4C4T9S

https://m.edso00.ru/G3X3U9D8Q

https://m.edsoo.ru/J3P7U2A8N

https://m.edsoo.ru/L3S6KON4K

https://m.edso0.ru/DOX10Q8A5R

https://m.edsoo.ru/U4Z914L1A

https://m.edsoo.ru/D8A1Y3P6P

https://m.edsoo.ru/R1GOI9EQOH

https://m.edsoo.ru/N3H5Y7A0U

https://m.edsoo.ru/V10Q6V8R1H



https://m.edsoo.ru/E4J4X8S2B
https://m.edsoo.ru/C1Q6Q3Q5W
https://m.edsoo.ru/I1N4C4T9S
https://m.edsoo.ru/G3X3U9D8Q
https://m.edsoo.ru/J3P7U2A8N
https://m.edsoo.ru/L3S6K0N4K
https://m.edsoo.ru/D0X1Q8A5R
https://m.edsoo.ru/U4Z9I4L1A
https://m.edsoo.ru/D8A1Y3P6P
https://m.edsoo.ru/R1G0I9E0H
https://m.edsoo.ru/N3H5Y7A0U
https://m.edsoo.ru/V1Q6V8R1H
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KomnexkruBHas padbora ¢
nokymeHnTamu. [Ipaktuueckas
pabora o Teme "KosnexktuBHas
pabora ¢ JokymeHTamu'"

Ananu3 gauaeix. bonbmme
TAHHBIE

MarmumHaHoe o0yueHue

Ananuz JaHHBbIX C IIOMOIIBIO
OJICKTPOHHBIX Ta6J'II/II_I

[IpakTuyeckas pabora 1o Teme
"AHanu3 1aHHBIX C IOMOILBIO
AIIEKTPOHHBIX TaOIHIT"

[Toctpoenue rpadukoB QyHKIUH.
[IpakTuyeckas pabora 1o Teme
"HarnsaHoe nipeacTtaBieHue
pe3yJIbTaTOB CTATUCTUYECKOU
00paboTKH JaHHBIX B BUJIE
JUarpamMM cpeficTBaMH peaaKTopa
JJIEKTPOHHBIX Ta0IHI"

JInnunm tpennpa. I[lpakrnueckas
paborta no Teme "[lonbop nuHNN
TpeH/ia, MpOrHo3upoBaxue”
[TonGop mapamerpa.
[TpakTrueckas paboTa 1o Teme
"YuCclIeHHOE PEelIeHNE YpaBHEHNUN
C TTOMOIIIBIO TI0/100pa mapameTpa”

OHTI/IMI/ISaI_II/ISI KaK ITIOHUCK
HaWJIy4dero peiICHus B

0.5

0.5

0.5

0.5

https://m.edsoo.ru/H1F7S4E6B

https://m.edso00.ru/Q2X809R0ON

https://m.edsoo.ru/J5Y3M7KO0P

https://m.edso0.ru/Q6U7F9Z1E

https://m.edsoo.ru/F1L5X6D4H

https://m.edsoo.ru/Y4Z0V8I6l

https://m.edsoo.ru/B5P1S3P7R

https://m.edsoo.ru/L715V8K4L



https://m.edsoo.ru/H1F7S4E6B
https://m.edsoo.ru/Q2X8O9R0N
https://m.edsoo.ru/J5Y3M7K0P
https://m.edsoo.ru/Q6U7F9Z1E
https://m.edsoo.ru/F1L5X6D4H
https://m.edsoo.ru/Y4Z0V8I6I
https://m.edsoo.ru/B5P1S3P7R
https://m.edsoo.ru/L7I5V8K4L
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OBIIEE KOJIMYECTBO YACOB I10

3a/IaHHBIX YCJIOBUSX.
[IpakTrueckas paboTta 1mo Teme
"PemieHue 3a1a4 ONTUMU3AIUHU C
MTOMOIIIBIO AJICKTPOHHBIX Ta0IHIT"

PesepBHOE Bpems
PesepBHOE Bpems
PesepBHOE Bpems
PesepBHoe Bpems
PesepBHOE Bpems
PesepBHOe Bpems
PesepBHoe Bpems
PesepBHOE Bpems
PesepBHoe Bpems
PesepBHOE Bpems
PesepBHOE Bpems
PesepBHOE Bpems
PesepBHOE Bpems

PesepBHOE Bpems

I[TPOTPAMME

R e T = T T o T S S o S S S N S S

136

21.5

https://m.edso0.ru/C1R8K7T8G

https://m.edsoo.ru/Y9D7N200P

https://m.edsoo.ru/UON1M2R0OP

https://m.edso0.ru/K3S2S4C9E

https://m.edsoo.ru/P2H2FOM7X

https://m.edsoo.ru/Z504J5Z5U

https://m.edso0.ru/T8U413S3X

https://m.edsoo.ru/U2Z5E3Z9E

https://m.edsoo.ru/\VV1J6V8EQOF

https://m.edso0.ru/Q7G117U8D

https://m.edso0.ru/D3G2E7N4P

https://m.edsoo.ru/EQ0S6Z2W0W

https://m.edso0.ru/P1M9T1T9J

https://m.edso0.ru/Q8Y0G7S4P
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11 KJIACC

Ne

o/ Tema ypoka

KomuuectBo nndopmarim
ANTOPUTMBI CXKATUS JTAaHHBIX
3 Anroputm Xadppmana

[TpakTueckas paborta 1mo Teme
4 "CskaTHe JaHHBIX C IIOMOIIBIO
anroputma Xapdmana"

3) Anroputm LZW

AJNTOPUTMBI CKAaTHS JAHHBIX C
norepsamu. [Ipakruueckas pabora

6 o Teme "CrkaTHe JaHHBIX C

notepsimu (anroputmsl JPEG,

MP3)"

CxopocTh nepeaun JaHHBIX

[TomexoycToH4YMBBIE KOJIBI

[IpakTuyeckas pabora o Teme

"ITomexoycToiunBbie KOJbI"

Cucrembl. KOMITIOHEHTBI CHCTEMBI

U UX B3aUMOJICHUCTBHUE.

10 CucremHblif 3¢ ¢dext. YnpasieHue
KaK MH(QOPMAaIMOHHBIH MpoLecc.
OGparHas CBsI3b

11 Mopnenu 1 MoETMpOBaHNE

12 ['padbr

KoaunuecTBO 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoTshI

0.5

JlaTa
H3y4eHust

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/bHbIE Pecypchl

https://m.edsoo.ru/X1E7L5Z9N

https://m.edsoo.ru/B4L3Z1P6B

https://m.edsoo0.ru/G2K808S1T

https://m.edsoo.ru/L6B8D2J6G

https://m.edsoo.ru/R7E9IN9S40

https://m.edsoo.ru/F2F0L9X2Z

https://m.edsoo.ru/U9X5B3B0D

https://m.edsoo.ru/I1GOMOQ3E

https://m.edsoo.ru/H4L7W1M3P

https://m.edso0.ru/X1H6T9J3B

https://m.edsoo.ru/MOH2X9A3L

https://m.edso0.ru/Q1U9F3H2I



https://m.edsoo.ru/X1E7L5Z9N
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https://m.edsoo.ru/U9X5B3B0D
https://m.edsoo.ru/I1G0M0Q3E
https://m.edsoo.ru/H4L7W1M3P
https://m.edsoo.ru/X1H6T9J3B
https://m.edsoo.ru/M0H2X9A3L
https://m.edsoo.ru/Q1U9F3H2I
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Pemenne 3amad ¢ moMoIIbIO
rpagoB

[epeBbs

OCHOBBI TEOPUH UTP

[IpakTuyeckas pabora o Teme
"ITorcK BBIMTPBIIIHON CTPATETUN
B UT'pe ¢ MOJIHOHN nHpopMmarmen"

Cpe,Z[CTBa HCKYCCTBCHHOI'O
HHTCIIJIICKTA

[TpakTryeckas pabora no Teme
"CpencTBa HCKYCCTBEHHOTO
uHTEIeKTa"

dopmanuzanus NOHATUSA
anroputma. Mammza TeropuHra
KaK YHUBEPCAJIbHas MOJEIb
BbIyKciIeHui. Te3uc Yépua—
Teropunra

[IpakTuyeckas pabora o Teme
"CocraBlieHHE TPOCTOU
MPOrpamMMBbl JIJIsl MAITMHBI
Trropunra"

Mammna ITocra

Hopwmanbsabie anropudmer
Mapxkosa

AJNTOPUTMUYECKH HEPA3pEITUMbIE
3a/1auu. 3a/1aya OCTAHOBA.
HeBo3M0OXHOCTH aBTOMATUYECKOU
OTJIaJIKU MPOrPaMM

https://m.edsoo.ru/L8U2F301A

https://m.edsoo0.ru/B4W3T305Q

https://m.edsoo.ru/I9H1Y4LO0I

https://m.edso0.ru/G0O6B1F2]

https://m.edsoo.ru/H2Q0W2P2R

https://m.eds00.ru/S9W2M9T2P

https://m.edso0.ru/E10Q2J4B0Q

https://m.edso0.ru/JOH1L9P5P

https://m.edsoo.ru/F8H6Q416V

https://m.edso0.ru/VV5Q7ROL6E

https://m.edso0.ru/GOWIN9Y 2W



https://m.edsoo.ru/L8U2F3O1A
https://m.edsoo.ru/B4W3T3O5Q
https://m.edsoo.ru/I9H1Y4L0I
https://m.edsoo.ru/G0O6B1F2J
https://m.edsoo.ru/H2Q0W2P2R
https://m.edsoo.ru/S9W2M9T2P
https://m.edsoo.ru/E1Q2J4B0Q
https://m.edsoo.ru/J0H1L9P5P
https://m.edsoo.ru/F8H6Q4I6V
https://m.edsoo.ru/V5Q7R0L6E
https://m.edsoo.ru/G0W9N9Y2W
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30

31

32

CI0XXHOCTDH BBIYHUCIIEHUI

[Touck MpOCTHIX YUCEN B
3aJ]JaHHOM JIMAIIa30HEe C MOMOIIbIO
AITOPUTMA «PEIIETO
Opatochena»

[TpakTrueckas paboTa 1o Teme
"[Touck MPOCTHIX YKCEIT B
3a/IaHHOM Juara3one"”

MHoropa3psiIHbIE 1IeJIbIe YHCIIa,
3a/1a4d JUTMHHOW apu(PMETHKH

[IpakTuyeckas pabora o Teme
"Peanuzarust BBIYHCICHUI C
MHOTOpa3psIHbIMUA YHCIIaMK"

CrnoBapu (accouMaTuBHBIC
MacCHBBI, 0TOOpa)keHus ). Xo1-
tabnuiel. [TocTpoenue
an(aBUTHO-YaCTOTHOIO CIIOBaps
JUIS 33JJAaHHOTO TEKCTa

[IpakTuyeckas pabora o Teme
"ITocTpoenue andaBUTHO-
YaCTOTHOTO CIIOBApS ISt
3a/laHHOTrO TeKcTa"

AHaIN3 TEKCTa Ha €CTECTBEHHOM
s3bIKe. Buinenenne
MOCJIENOBATEIILHOCTEN 110
mrabiony. PerynspHsie
BBIpaKEeHMs. YaCTOTHBIN aHAIU3

[IpakTuyeckas pabora o Teme

https://m.edsoo.ru/Q3D2H2H5D

https://m.edsoo.ru/O3K4G6W3B

https://m.edsoo.ru/S11216H2U

https://m.edsoo.ru/R8S0B8Z9N

https://m.edsoo.ru/V5TON9JOK

https://m.edsoo.ru/H2L.1U2Z79W

https://m.edsoo.ru/VIN2S4E7K

https://m.edsoo.ru/I6H7Q9M6C

https://m.edso0.ru/O8R5B8750



https://m.edsoo.ru/Q3D2H2H5D
https://m.edsoo.ru/O3K4G6W3B
https://m.edsoo.ru/S1I2I6H2U
https://m.edsoo.ru/R8S0B8Z9N
https://m.edsoo.ru/V5T0N9J0K
https://m.edsoo.ru/H2L1U2Z9W
https://m.edsoo.ru/V1N2S4E7K
https://m.edsoo.ru/I6H7Q9M6C
https://m.edsoo.ru/O8R5B8Z5O
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"AHaan3 TEKCTA HA ECTECTBEHHOM
SI3BIKE"

Crexu. AHanM3 NpaBUIBHOCTU
CKOOOYHOTO BBIPAKEHUS

Beruucnenue apudmernaeckoro
BBIPQ)KEHUSI, 3aIIUCAHHOTO B
nocThuKkcHOU Gopme

[TpakTrueckas paboTa 1o Teme
"Beruucnenue apupmMeTHIecKoro
BBIPAXXCHHUSI, 3aIICAHHOTO B
nocTdukcHou popme"

Ouepenu. Ucnions3oBanue
ouepeau ik BpeMEHHOTO
XpaHEHHS JJAaHHBIX

[IpakTuyeckas pabora o Teme
"Ucnons3oBanue ouepenn”

epesbs. Peanusanus nepesa ¢
MTOMOILBIO CCBIJIOUHBIX CTPYKTYP.
JBonuHbIe (OMHAPHBIE) AEPEBbHSI.
IToctpoenune nepesa aJist
3a/1aHHOTO apU(METHIECKOTO
BBIPKECHUS

[TpakTrdeckas paboTa 1Mo Teme
"Hcnosib30BaHUE AEPEBHEB IS
BBIYHCIICHHS apU(PMETHIECKUX
BBIPKEHH"

PexypcuBHBIC arOpuTMBI 00X0/1a
nepeBa. Mcnonb3oBaHue cTeka u

https://m.edsoo.ru/R6A4N8SC1G

https://m.edsoo.ru/TOEOF8L1S

https://m.edsoo.ru/C2N5T6RON

https://m.edsoo.ru/Y4AM2R0OY 2E

https://m.edsoo.ru/G8HOMOP9E

https://m.edsoo.ru/F6R5Z5R1L

https://m.eds00.ru/S4L.4T178C

https://m.edsoo0.ru/T2Q5E4H4U



https://m.edsoo.ru/R6A4N8C1G
https://m.edsoo.ru/T0E0F8L1S
https://m.edsoo.ru/C2N5T6R0N
https://m.edsoo.ru/Y4M2R0Y2E
https://m.edsoo.ru/G8H0M0P9E
https://m.edsoo.ru/F6R5Z5R1L
https://m.edsoo.ru/S4L4T1Z8C
https://m.edsoo.ru/T2Q5E4H4U
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ouepenu A 00Xo/a aepeBa

PekypcuBHbIe aIrOpUTMBI 00X0/1a

nepesa. Mcnonb3oBaHue CTEKa U
ouepenu A 00Xo/a aepeBa
AnroputMmsl Ha rpadax.
[TocTpoeHre MUHUMAIIBHOTO
OCTOBHOTO JIepeBa B3BELUICHHOI'O
CBSI3HOI'O HEOPUEHTUPOBAHHOTO
rpada

O6xo0x rpada B rirybuny. O6xon
rpada B mupuny

KonnuecTBo pa3nuuHbIX IyTen
MEX1y BEpUIMHAMHU
OpPUEHTUPOBAHHOTO
aIUKIn4ecKkoro rpaga
Anroput™m JlefiKCTpHI.
[TpakTrdeckas paboTa 1mo Teme
"BrruncieHne JIHHBI
KpaTyanuiero myTH Mex1y
BepIlIMHaMU Tpada (aaropurm
HeiikcTpor)”

Anropurm ®noiga—Yopiamia
3agauu, perraemMple C TOMOIIBIO
JTUHAMHYECKOTO

nporpaMMHupOBaHuAd: BBIYUCIICHUC

PEKYPCUBHBIX (YHKIUN
[TpakTrueckas paboTa 1o Teme
"Bbruncienne pekypcuBHBIX

https://m.edsoo.ru/T7S8G1K5U

https://m.edsoo.ru/Z9F6P913V

https://m.edsoo.ru/G9B2D7F9H

https://m.edsoo.ru/U6X7D5K2W

https://m.edsoo.ru/K1N2M4N7B

https://m.edsoo.ru/B615U0Z6X

https://m.edsoo.ru/A9P7M4Z3N

https://m.eds00.ru/T8COI1P1K

https://m.edsoo0.ru/P2FOV5X6T



https://m.edsoo.ru/T7S8G1K5U
https://m.edsoo.ru/Z9F6P9I3V
https://m.edsoo.ru/G9B2D7F9H
https://m.edsoo.ru/U6X7D5K2W
https://m.edsoo.ru/K1N2M4N7B
https://m.edsoo.ru/B6I5U0Z6X
https://m.edsoo.ru/A9P7M4Z3N
https://m.edsoo.ru/T8C0I1P1K
https://m.edsoo.ru/P2F0V5X6T
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(GYHKLIUH C TOMOIIBIO
JTUHAMHYECKOTO
MporpaMMupoBaHus"

3aiauu, pelraeMbie ¢ TOMOIIBIO
JUHAMHUYECKOI O
MIPOTPAMMUPOBAHHUS: TTOACUET
KOJINYECTBA BAPUAHTOB

[IpakTuyeckas pabora 1o Teme
"ITogcuét KoMMYECTBAa BAPUAHTOB
C TIOMOUIBIO TMHAMHYECKOTO
nporpaMmupoBasus”

3ajauu, peraeMble ¢ TOMOIIBIO
JTUHAMUYECKOTO
MIPOrpaMMUPOBAHUS: 3a/1a41
ONTUMU3ALNH

[TonsiTne o mapagurmax
nporpamMupoBanus. O630p
A3BIKOB [TPOrPAaMMHUPOBAHHUS

ITousiTHe 00 0OBEKTHO-
OpUEHTUPOBAHHOM
POrpaMMHUPOBAHUN

OO0BeKTHI U Knacchl. CBOMCTBA U
METOJIbI 00BEKTOB
OOBbEKTHO-OPUEHTHPOBAHHBIN
aHaau3

[IpakTuyeckas pabora Mo Teme
"M cnoip30BaHue TOTOBBIX
KJIaCCOB B ITporpaMme”

https://m.edso0.ru/S8R3N4D3C

https://m.edsoo.ru/J2V3PIL4K

https://m.edsoo.ru/D6T5Y2P0OM

https://m.edsoo.ru/L4AESR7AAT

https://m.edsoo.ru/O109MOD1A

https://m.edso0o0.ru/T3G0T3W9C

https://m.edsoo.ru/H613P5B6I

https://m.edsoo.ru/U3A014GOP



https://m.edsoo.ru/S8R3N4D3C
https://m.edsoo.ru/J2V3P9L4K
https://m.edsoo.ru/D6T5Y2P0M
https://m.edsoo.ru/L4E9R7A4T
https://m.edsoo.ru/O1O9M0D1A
https://m.edsoo.ru/T3G0T3W9C
https://m.edsoo.ru/H6I3P5B6I
https://m.edsoo.ru/U3A0I4G0P

58

59

60

61

62

63

64

65

66

67

68

Pa3paboTka nporpamMm Ha OCHOBE
00BEKTHO-OPUEHTHPOBAHHOTO
HOoAX0/a

[IpakTuyeckas pabora
"Pa3zpaboTka mpoCTOil MporpamMmsl
C MCIIOJIb30BAaHUEM KJIaCcCOB"

Nuxancynsauus. [Ipaktuyeckas
pabota no Teme "Pa3paboTka
KJ1acca, UCIOJIb3YIOLIEro
WHKAICYJAIu0"

Hacnenosanue. [Tomumopduzm

[IpakTuyeckas pabora 1o Teme
"Pa3paboTka nepapxuu KjiaccoB"

Cpenpl OBICTPOI pa3paboTKu
nporpamm. IIpoektupoBanue
uHTepdeiica moab30BaTENs

[TpoexTrpoBanue uHTEpPeiica
MI0JIb30BATENA

Hcnonp30Banne roToBbIX
YIPAaBISEMBIX JIEMEHTOB JUIS
HOCTpOEeHUs HTepdeiica
[IpakTuyeckas pabora o Teme
"Pa3paboTka mporpaMmel C
rpaduueckuM uHTepdericom"
W3yuenune BTOpOro s3bika
IPOrPaMMHUPOBAHHUS
N3y4enne BTOporo s3bika
IIPOrPaMMHUPOBAHHUS

0.5

https://m.edso0.ru/O2E1K1P1B

https://m.edsoo.ru/M\WO00O3H1E1B

https://m.edsoo.ru/K2C2CoD6Y

https://m.edsoo.ru/H0Z1J4B6T

https://m.edsoo.ru/T7U6MOF40

https://m.edsoo.ru/TOR6H5U1F

https://m.edsoo.ru/Z7T7S5HOF

https://m.edsoo.ru/B9C0OJ6N8C

https://m.edsoo.ru/HOO6C6V9]

https://m.eds00.ru/G9S1S016Q

https://m.eds00.ru/X100S303Q
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https://m.edsoo.ru/T7U6M0F4O
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https://m.edsoo.ru/B9C0J6N8C
https://m.edsoo.ru/H0O6C6V9J
https://m.edsoo.ru/G9S1S0I6Q
https://m.edsoo.ru/X1Q0S3O3Q
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Oranbl KOMIIBIOTEPHO-
MaTeMaTH4eCKOro
MO/JICJINPOBAHUS

Juckpernsanus npu
MaTeEMaTUYECKOM MOJIEIINPOBAHUU
HEIPEPBIBHBIX IIPOLIECCOB.
MogenupoBaHue ABMKEHUS

[IpakTuyeckas pabora 1o Teme
"MopenupoBaHue ABUKEHUA"

MopenupoBanue OHOJIOTHYECKUX
cucreM. [IpakTrueckas padoTa mo
teme "MonenupoBanue
OHMOJIOTHYECKUX CHCTEM"

MaremaTudeckue MoJICIU B
3KOHOMUKE. BBIUMCIUTEIbHbBIC
OKCIICPUMCEHTEI C MOACIIAMUA

BeposiTHOCTHBIE MOJENH.
[TpakTrdeckas paboTa 1mo Teme
"IMUTaLIMIOHHOE MOJAEIIUPOBAHUE
¢ oMol Metoaa Monre-
Kapno"

KomnberotepHoe MosienpoBaHue
CHUCTEM YINPABIICHUS

O6paboTka pe3yabTaToOB
JKCIIEPUMEHTA

TabGnuunsle (pensaroHHbIE) Oa3bl
JTAHHBIX

ITouck, copTupoBKa u

0.5

0.5

https://m.edso0.ru/A2G3S7B0S

https://m.edsoo.ru/X2W3H8Z6L

https://m.edsoo.ru/Z3E1P7M9G

https://m.edsoo.ru/F4C6J7D3N

https://m.edsoo.ru/G0Q112V2C

https://m.edso0.ru/K0B3Z6D7G

https://m.edso0.ru/Y1T8R5P0T

https://m.edsoo.ru/P4B2F4E6D

https://m.edso0.ru/S5T0V2B3W

https://m.edsoo.ru/L6G0Z3E6K
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https://m.edsoo.ru/Y1T8R5P0T
https://m.edsoo.ru/P4B2F4E6D
https://m.edsoo.ru/S5T0V2B3W
https://m.edsoo.ru/L6G0Z3E6K
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buIbTpanus 1aHHBIX. 3aIPOCH HA
BBIOOPKY JJAaHHBIX. 3aIPOCHI C
napameTpamu. Beraucisemslie
IIOJISL B 3aIIpOCax

[IpakTuyeckas pabora o Teme
"Pabota ¢ roroBoii 6a3oii
NaHHEIX"

MHuoroTtabauanbie 0a3bl TaHHBIX.
Turnel cBsizeit MEXTy TAOIUIIAMU.
Buemnuit kirou. [enocTHOCTD
0a3bl TaHHBIX

[IpakTHueckas padoTta 1o Teme
"Pa3zpaboTka MHOTOTAOIUIHOM
0a3bl JaHHBIX"

3anpochl K MHOTOTa0IMYHBIM
0a3aM JTaHHBIX

[IpakTuyeckas pabora o Teme
"3anpockl K MHOTOTA0TMYHOM
6a3e nqaHHbIX"

A3k ynipaBnenus naHasiMa SQL
[TpakTrdeckas paboTa 1mo Teme
"VrpaBineHue JaHHBIMU C
nomoIbko s3bika SQL"
HepemsimmornHsie 6a3pl JaHHBIX.
OKCIEPTHBIE CUCTEMBI
HNHTepHeT-IpHIIOKEHUS
ITonsaTHE O cepBepHOU U
KJIMEHTCKOM 4acTsX cauTa.

https://m.eds00.ru/T5Q5N3Y7X

https://m.edsoo.ru/M1D3J3W60

https://m.edsoo0.ru/G2P1G3G3U

https://m.edsoo.ru/D610NOH2L

https://m.edsoo.ru/T7K118P4J]

https://m.edsoo.ru/J8Q1B8G2U

https://m.edsoo.ru/B3USE9VIM

https://m.edsoo.ru/A0Y0C6AGF

https://m.edsoo.ru/E7WOU5Y5N

https://m.edso0.ru/AOF7F6C3Y
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TexXHOoIOorus «KIUEHT — CEPBEPY,
e€ TOCTOMHCTBA U HEIOCTATKU

Ocuossl ga3p1ka HTML

[IpakTrueckas paboTta 1mo Teme
"Co3gaHue TEKCTOBOM BeO-
CTpaHHUIIbI"

OcHoBssl a3e1ka HTML
OcHoBsI s3e1ka HTML

[IpakTuyeckas pabora o Teme
"Co3nanue BeO-CTpaHUIIbI,
BKJIFOYAIOUIEH MYJIbTUMEIUMHbIE
00BEKTHI (PUCYHKHU, 3BYKOBBIE
JlaHHBIE, BUCO)"

OCHOBBI KaCKaIHbIX TaOJIHIL
ctuneit (CSS)

[IpakTuyeckas pabora o Teme
"O¢opmieHne cTpaHHIIbI C
MIOMOIIBIO KaCKaIHBIX TaOJIHIT
cTuiien”

Cuenapun Ha s3bIKe JavaScript
Cuenapuu Ha si3bike JavaScript
®opMbl Ha BeO-CTpaHUILIE

[IpakTuyeckas pabora o Teme
"ObpaboTka qaHHBIX (hopM"
Pasmemienune BeG-caiiToB. Yciyra
XOCTHHTa. 3arpy3ka QailioB Ha
cauT

Kanpuposanue. Mcnpasienue

https://m.edsoo.ru/E7F1L8X9D

https://m.edsoo.ru/U0JOU6GJ1T

https://m.edso0.ru/D1S3A5Y6B

https://m.edsoo.ru/M6F4X0L9L

https://m.edso0.ru/R1Y3H4X9F

https://m.edso00.ru/G9X8P3N0O

https://m.eds00.ru/S7T01A4G3L

https://m.edsoo.ru/V9D7B3K5L

https://m.edsoo.ru/Q4U9J4C9F

https://m.edsoo.ru/R4L4R1A5V

https://m.edsoo.ru/A6M3K3Y9D

https://m.edso0.ru/N5Z26G7K3D

https://m.edso0.ru/L6U9D3N1S
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nepcnekTussl. [ ucrorpamma.
Koppekuus ypoBHeid, KOppeKIIUst
nsera. O0eciBeYBaHUE IBETHBIX
N300paKCHHM

BBo nzo0paxenuii ¢
MCIIOJIb30BAaHUEM PA3JINYHBIX
U(POBBIX YCTPOUCTB.
[TpakTrueckas paboTa 1o Teme
"Ob6paboTka uudpoBbIX
dotorpadpuii"

Perymb. Pabora ¢ obnactsamu.
OunbTpel. [IpakTuyeckas padbora
no TeMe "Perymib nudpoBsix
dotorpadpuii"

MHorocoitHble H300pakeHusl.
TexkcroBble ciion. Macka cios.
Kanansl. Coxpanenue
BBIJIETICHHON 00JacTu

[IpakTuyeckas pabora o Teme
"MHorocnoiiable n300paxenus"

IToaroroBka WILIHOCTpaUM IS
BeO-caiiToB. [IpakTnueckas
pabora 1o Teme

" AHUMUPOBaHHbIE U300pakeHus"

BexTopnas rpaduxka.
BexTopu3zanus pacTpoBbIx
MN300paKeHUI

[IpakTuyeckas pabora o Teme
"BekropHas rpaduka”
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0.5

0.5

https://m.edsoo.ru/BO0V5G9Z70B

https://m.edsoo.ru/B8U2E2M20

https://m.edsoo.ru/Q3G9S9ESB

https://m.edsoo.ru/N9L6J4J8R

https://m.edsoo.ru/W7Y3C1C7B

https://m.edsoo.ru/L104F3F6B

https://m.edsoo.ru/U3V7LOF6E
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[IpuHLIMIIBEI TOCTpOEHUS U
pPEAAKTUPOBAHUS TPEXMEPHBIX
MoJeen

[IpakTuyeckas pabora o Teme
"Cozianue npocThIX TPEXMEPHBIX
Mozenei"

Cerounbie MoJieni. Matepualibl

[TpakTrueckas paboTta 1mo Teme
"Cetounbsle Moaen'"

MoenrpoBaHre UCTOYHUKOB
ocsenieHus. Kamepsl

[TpakTrueckas paboTa 1o Teme
"Pengepunr"

AnnutuBHbIe TexHOJ0THU (3D-
MIPUHTEPHI)

[TonsaTHe 0 BUpTyanpHON
PEATBHOCTH U JOTOJHEHHOMN
peaTbHOCTH

PesepBHOE Bpems
PesepBHOE Bpems
PesepBHOE Bpems
PesepBHOE Bpems
PesepBHOE Bpems
PesepBHOE Bpems
PesepBHOE Bpems
PesepBHOE Bpems

PesepBHOE Bpems
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https://m.edsoo.ru/K8A6S5C5V

https://m.edsoo.ru/W9U4L6Y8Z

https://m.edsoo.ru/E6K9J9H1X

https://m.edsoo.ru/G4U4A2J6N

https://m.edsoo.ru/E4B705T0Y

https://m.edsoo.ru/16J2F2B2Y

https://m.edsoo.ru/\V4I16L8LOP

https://m.edsoo.ru/11X6Q90Q7V

https://m.edsoo.ru/Y3K6P8J3G

https://m.edsoo.ru/T2R8T8UGY

https://m.edsoo.ru/B2W10Q5J8K

https://m.edsoo.ru/F5A4X6Y1E

https://m.edsoo.ru/L4C7A6D5A

https://m.edsoo.ru/B2NOK0X9H

https://m.edso0.ru/VOQ5I11A6S

https://m.edsoo.ru/R3B6T405C

https://m.edsoo.ru/F2G2E2H9I
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OBIIEE KOJIMYECTBO YACOB I10

PesepBHOE Bpems
Pe3epBHOE Bpemst
PesepBHOE Bpems
PesepBHOE Bpems
PesepBHOE Bpems
PesepBHOE Bpems
Pe3epBHOE Bpemst
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https://m.edsoo0.ru/X4U6D7L7G
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IPOBEPSIEMBIE HA EI'D 110 UHO®OPMATUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NpoBepsieMoro
TpeOoBaHUA

1.

11

1.2

1.3

1.4

1.5

1.6

1.7

1.8

IIpoBepsiemble TPeGOBaHUS K MPeIMETHBIM pPe3y/JbTATaM OCBOEHUS
OCHOBHO# 00pa30BaTe/IbHOI MPOrpaMMbl CpeHero 001ero
o0pa3oBaHus

3namu (nonumams)

[TorrMaHne OCHOBHBIX NPHUHIIAIIOB YCTPOWCTBA M (YHKIIMOHUPOBAHUS
COBPEMEHHBIX CTAllMOHAPHBIX W MOOWJIBHBIX KOMITBIOTEPOB; TCHIICHIUI
pa3BUTHsI KOMIIBIOTEPHBIX TEXHOJIOTHM; BJIAJICHUE HaBBIKAMH Pa0OThI C
OINEPAIMOHHBIMH CUCTEMaMH W OCHOBHBIMH BHUJaMH IPOTPAMMHOTO
obecrieueHHsT I pemieHWs  y4eOHBIX 3aJad 10  BBEIOpAHHOM

cricnyajin3anuu

Hanuuue mnpencraBineHuii o 0a30BbIX NPUHLMIAX OpraHU3allUM U

Q)YHKHHOHI/IpOBaHI/IH KOMIIBIOTCPHBIX ceTeit

[ToHnMaHWe OCHOBHBIX MPHHIMUIIOB JUCKPETU3AIUN DPA3TUYHBIX BHJIOB
uHpopMaun

[Tonnmanue 06a30BBIX AITOPUTMOB OOpPAaOOTKH YMCIOBOM M TEKCTOBOM
uHpopMaluy (3alMCh 4YMCEN B TMO3UIHMOHHONW CHCTEME CUHMCIEHHS,
JIEIMMOCTb LIEJIBIX YMCEN; HAXO0XKJIEHHUE BCEX MPOCTBIX YHCEN B 3alaHHOM
Jarna3oHe; o0paboTka MHOTOPAa3PSAHBIX LEIBIX YHCEN, aHaIu3

CUMBOJIBHBIX CTPOK U APYTHUX ), AITOPUTMOB IMOUCKA U COPTUPOBKHU
3HaHue q)yHKHI/IOHaJ'II)HI)Ie BO3MOXHOCTH HWHCTPYMCHTAJIBHBIX CPCIACTB
cpensl pa3paboTKu

Bnagenue OCHOBHBIMH CBEIEHHUAMU O 0a3ax HaHHBIX, UX CTPYKTYpe,

CpeaACTBax CO3JaHUAd U pa6OTLI C HUMH

ITonnManue BO3MOXKHOCTEH U OI‘paHI/IquI/Iﬁ TEXHOJIOTUH HCKYCCTBCHHOI'O
HHTCJUICKTA B Pa3JIMYHBIX 06J'IaCT$IX; HaJIM4Yue HpeI[CTaBHCHI/Iﬁ 00
HCITIOJIb30BaHNU I/IH(i)OpMaIII/IOHHI)IX TEXHOJIOT Ui B Pa3INYHBIX

npodeccuoHanbHbIX chepax

Brnanenue TeopeTMHECKMM amnmapaTtoM, IO3BOJIIOIIMM  OCYIIECTBIATH
IIPEACTABJICHUE 3aJAHHOTO HATypaJbHOTO YHCIA B PA3JIMYHBIX CHUCTEMAX
CUMCIICHUS; BBINOJHATH MNpPeoOpa3oBaHUSl JIOTUYECKUX BBIPAKEHUH,
UCTIONB3Ysl 3aKOHBI anreOpbl JIOTHUKHU; OMPENeNATh KpaTdalluid MmyTh BO
B3BEIICHHOM rpade M KOJMYECTBO MyTell MexXJ1y BeplIIMHAMHU

OPUEHTUPOBAHHOTO ALUKINYEeCKOro rpada
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Ymemo

YMeHHe HCHOoNb30BaTh KOMIBIOTEPHO-MAaTEMAaTUYECKUE MOJEIN st
aHanmu3a 00BEKTOB M IMPOLECCOB: (HOPMYTUPOBATH IIETb MOJCIUPOBAHMS,
BBIMOJHATh AQHAINU3 PE3YyJIbTATOB, MOJIYYEHHBIX B XOJ€ MOJEIMPOBAHUS,
OLICHUBATh aJICKBaTHOCTh MOJEIHU MOJCIUPYEMOMY OOBEKTY WU

MPOLECCY; MPEACTABIIATh PE3YIbTATHl MOAEITUPOBAHUS B HATJISIIHOM BUIE

YMenue KiacCH(PUIMPOBATH OCHOBHBIC 33/ladll  aHAU3a JaHHBIX
(mporHo3upoBaHue, KJIacCU(UKALIUS, KJIacTepH3alns, aHam3
OTKJIOHEHUH); TIOHUMATh IOCIIEAOBATEILHOCTh PEIICHHS 33734 aHalln3a
JAHHBIX: cOOp MEPBUYHBIX JAHHBIX, OYMCTKA M OIICHKA KAaueCTBa JaHHBIX,
BbIOOp ¥ (WJM) TOCTPOCHHE MOJEIH, TNpeoOpa3oBaHUE IAHHBIX,

BU3yaJIn3allud JaHHBIX, HHTCPIPCTAIHA PE3YJIILTATOB

YMmenue onpenensite HHPOPMAIMOHHBI 00BEM TEKCTOBBIX, TpadUUIeCKUX
Y 3BYKOBBIX JIaHHBIX IIPY 33JaHHBIX [TApaMeTpax AUCKPETU3alun. Y MEHHE
OIPENENATh CPEOHIO CKOpPOCTb IIE€peladyd  JaHHBIX, OLIEHHUBATh
U3MEHEHHE BpEMEHHU IepelJauyd Ipu HU3MEHEHHH HH(POPMALMOHHOTO

00BbEMA TaHHBIX U XapaKTEPUCTUK KaHaja CBSI3U

YMeHue CTpouTh KOJA, OOECIEeYUBAIOUIMN HAUMEHBIIYI0 BO3MOXKHYIO

CPEIHIO0 JUTMHY COOOIIEHUS IPU U3BECTHOM YacTOTE CUMBOJIOB

YMeHue ucnosib30BaTh MPU PEHICHWH 3a7ad CBOMCTBA IMO3WIIMOHHOU
3allMCH YHWCEJI, aITOPUTMblI MOCTPOCHUS 3aAlMCH YHCJA B MO3UIIMOHHOU
CHCTEME CUHCIICHUS C 3aJaHHBIM OCHOBAHUEM M IIOCTPOEHHUS YHUCia II0
CTPOKE, COZEpXKalllell 3aluch 3TOT0 4YHUCia B MO3ULMOHHOW CHCTEME
CUMCIIEHHSI C  3aJaHHBIM  OCHOBAaHHEM;  YMEHHME  BBINOJHSATH

apI/I(l)MeTI/I'-Ie()KI/Ie ornepanru B IO3UIIUOHHBIX CUCTEMAaX CHHUCIICHHUA

YMeHue CTpouTh JIOTUYECKOE BBIPAXKEHHE B JIU3bIOHKTUBHOM U
KOHBIOHKTUBHOM  HOpPMalbHBIX (opMax MO 3aJaHHOM  Talnwuie
UCTUHHOCTH; HCCIeloBaTb 00JacTh MCTHMHHOCTH  BBICKAa3bIBAHUS,

COACPKAIICTO MEPEMEHHBIC, pCUIATh HECIOXKHBIC JIOTHYCCKHUEC YPAaBHCHUSA

YMeHue pemath ajlropuTMUYECKUE 3aJlaud, CBSI3aHHBIE C AaHAITU30M
rpadoB (3aayu MOCTPOCHHS ONTHUMAIBHOTO MYTH MEXIy BEpIIMHAMH
rpada, onpenencHUs KOJUYECTBA PA3IMYHBIX ITyTEH MEXIY BEpIIMHAMH

OPUCHTHUPOBAHHOI'O ATUKIINICCKOTO rpa(ba)

YMeHMe HCTIOIb30BATh JEPEBhS IPU AHAIN3E U MOCTPOECHUU KOJOB M JUIS
NpeICTaBICHU apu(METHUECKUX BBIPAKEHHUH, NpU peIIeHUH 3a/1ad
IIOMCKA U COPTHUPOBKH; YMEHHUE CTPOUTH ACPEBO WIPBHI IO 3aJaHHOMY
QITOPUTMY; pa3pabaThiBaTh U OOOCHOBBIBATh BBIUTPBILIHYIO CTPATETUIO

UTPBI



2.9

2.10

211

2.12

2.13

YMeHHe aHaJIM3UpPOBaTh QAJITOPUTMBI  C  HCIIOJIB30BAaHMEM  TaOJIHII
TPACCUPOBKH; ONPEACNATh 03 MCHOIB30BAHUS KOMIBIOTEpA Pe3yIbTAThI
BBINOJIHEHUS] HECIIOXKHBIX IPOTrPaMM, BKJIFOYAIOIIMX LIMKJIbI, BETBICHUS U

MMOAIIPOTrpaMMBI, ITPHU 3aJaHHBIX HCXOAHBIX TdHHBIX

YMeHue omnpenensTh CIOXKHOCTh HM3yd4aeMbIX B Kypce 0a30BbIX
IrOPUTMOB (CYMMHpOBAHHE 3JIEMEHTOB MacCHUBa, COPTUPOBKA MacCHBa,
nepeOOpHBbIC ANTOPUTMBI, JIBOMYHBIM TMOWUCK) W MPUBOAUTH MPUMEPHI

HCCKOJIBKHUX aJITOPUTMOB pa3H0171 CJIOXKHOCTHU IUId pCIICHUSA OI[HOﬁ 3aga4u

BnageHue yHUBEpCATbHBIM SI3BIKOM  TPOTPAMMHPOBAHUS  BBICOKOTO
ypoBHs (ITackanb, Python, Java, C++, C#), npeacraBneHusiMu o 6a30BbIX
TUNIAX JAHHBIX U CTPYKTypax NaHHBIX; YMCHHE HCIIOJIb30BaTh OCHOBHBIC
VIPAaBISIONUE  KOHCTPYKIMH;  YMEHHE  OCYIISCTBIISATH  aHAIIW3
NPEIUIOKECHHOW ~ MPOrpaMMBI:  ONPENENSATh  Pe3yJbTaThl  PaOOTHI
IPOrpaMMBbl TIPH 3aJIaHHBIX MCXOJHBIX JAaHHBIX; ONMPEACIATh, IMPU KAKHUX
UCXOJIHBIX JIaHHBIX BO3MOKHO TIOJIyYCHHE YKa3aHHBIX pPE3YJIbTaTOB;
BBISBJISITH JIAHHBIC, KOTOPHIE MOTYT NPHBECTH K OIMUOKe B paboTte
nporpaMMbl;  (QOPMYJIMPOBATh  NPEUIOKCHHSI 1O  YIYYIICHHUIO

MMpOorpaMMHOI0 KoJia

YMeHue peanus3oBbIBaTh Ha BBIOPAHHOM JUIsI MU3Y4YEHHUS  SI3bIKE
nporpaMMupoBaHus Beicokoro yposHs (Ilackans, Python, Java, C++, C#)
TUIIOBBIE aJITOPUTMBI 0OPAaOOTKH YHCEI, YUCIOBBIX MOCIEI0BATEIbHOCTEH
M MacCHBOB: IIPEJCTaBJICHME 4YHMCIa B BUAE HaOOpa MPOCTHIX
COMHOXMHTENEH; HaxX0XJIeHHE MaKCUMalbHOW (MHUHUMAaJIbHOM) HUdpHI
HaTypaJIbHOTO YHCJA, 3alIMCAHHOTO B CUCTEME CUUCIIEHHsI C OCHOBAHHUEM,
He mnpeBblmaonM 10; BbluuCiIeHHMEe OOOOLIEHHBIX XapaKTEPUCTUK
AJIEMEHTOB MaccHBa WJIM YHCJIOBOM MOCIEAOBATEIBHOCTH (CYMMBI,
IIPOM3BENCHUS  CpPeAHEero  apu@MeTHYecKoro, MHUHUMAIbHOTO H
MaKCHMAaJIbHOTO 3JIEMEHTOB, KOJIMUYECTBA 3JIEMEHTOB, YIOBIETBOPSIOMINX
3aJJaHHOMY YCIIOBHIO); COPTHUPOBKY DJJIEMEHTOB MAacCHBa; YMEHHE
UCIOJIb30BaTh B MpOrpaMMax JaHHbIE pPAa3IMYHBIX THUIOB C YYETOM
OTpaHMYEHUIN Ha JMaNa3oH UX BO3MOXHBIX 3HAUEHUH, NPUMEHSATH IpU
pEIIEHNN 3a7a4 CTPYKTYpPBI JAHHBIX (CIUCKH, CIOBAapHU, CTEKH, OYEPE.H,
JIEpEeBbs1); MPUMEHSATh CTaHJIAPTHBIE U COOCTBEHHbBIE MOANPOTrPaMMBbI IS
00pabOTKM YUCIIOBBIX JAaHHBIX M CUMBOJIBHBIX CTPOK; MCIOJIb30BaTh MpU
pa3paboTke MmporpamMm OHOJIMOTEKH MOANPOrpPaMM; YMEHHE HCII0JIb30BaTh

CpEJICTBA OTJIAKH MPOTrPaMM B CPEZIe IPOIPaMMHUPOBAHHUS

YMenue HCIIOJb30BaTh OJICKTPOHHBIC Ta6J'II/II_H:I JJIsL aHaJln3a,

npecTaBieHus M 00paOOTKH JAaHHBIX (BKIIOYas BBIOOP ONTHMAIBHOTO
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peleHus, moadop JMHUM TPEHJA, pEelIeHHE 3a/1ady MPOTHO3UPOBAHUS);
YMEHHUE HCIOJb30BaTh TaOIWYHbIE (PENAIUOHHBIE) 0a3bl MaHHBIX H

CIIPpaBOYHBIC CUCTCMBI

YMeHue OpraHu30BBIBaTh JHYHOC WH(MOPMAIMOHHOE IPOCTPAHCTBO C
UCIIOJIb30BAaHUEM  PA3JIMYHBIX  CPEIACTB  IU(PPOBBIX  TEXHOJOTHIA;
MOHMMAaHUE BO3MOXHOCTEH LHU(PPOBBIX CEPBUCOB TOCYIAPCTBEHHBIX

yCIIyT, TUGPOBEIX 00pa30BATEILHBIX CEPBUCOB



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

Koxa
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2.1

2.2

2.3

HpOBepﬂeMLIﬁ JIEMEHT COAECPKaHUSA

Hudposast rpaMOTHOCTH

OCHOBHEBIE TEHACHIWHN Pa3BUTHA KOMIIBIOTCPHBIX TEXHOJIOTHH. HapannenLHLIe
BBIYMCIICHUA. MHoronpoueccopHHe CHUCTCMBI. PacnpenenéHHHe

BBIYUCIIUTCIBHBIC CUCTEMBI U 06pa60TKa OOJIBIINX JaHHBIX

[IpyHUMIBI ITOCTPOEHMSI W alIapaTHble KOMIIOHEHTBI KOMIIBIOTEPHBIX CETEH.
CereBbie mnportokosnbl. Cerb HWHrepHer. Appecanuss B cetu HMHTepHer.
ITpotokonsr crexka TCP/IP. Cucrema nmomenusix umeH. Pa3nenenue IP-cetn Ha

IIoACCTHU C IOMOIIIBIO MACOK HOI[CGT@ﬁ

daitnoBas cucrema. [louck B (aitmoBoit cucreme. IIpuHIMIBI pa3MenIeHUs U
uMeHoBaHus (aitnoB B JonaroBpeMeHHOW mamstu. [IaGnoHbl A onmucaHUs
rpymi ¢aiinos

CkopocTp mepenauv  JaHHBIX. 3aBHUCHUMOCTh  BPEMEHM  IepeJayd  OT

MH(POPMAIIMOHHOTO 00BEMA JAHHBIX U XapaKTEPUCTUK KaHAJIa CBSI3U

HIudpoanue aanHbIx. CUMMeTpUYHble U HecuMMeTpuuHble mHUGpsl. [ndps
npocroit 3amensl. [udp Lesaps. Hludp Buxenepa. Anroputm mmdpoBaHUs
RSA

Kozpl, nmo3Bossitoniie 00HapyXKUBaTh U UCHPABIIATH OMIMOKH, BOSHUKAIOIINE TTPU
nepenaye 1aHHbIX. Paccrosinne Xammunra. KonupoBaHue ¢ MOBTOpEHUEM OUTOB.

Konasr XsMmMuHTa
Teopetuueckrue 0CHOBBI UHPOPMATUKHI

JlBouuHoe  KoaupoBaHue.  PaBHOMepHBIE M HEPAaBHOMEDHBIE  KOJBI.
JlexonupoBaHue COOOIIEHUM, 3alTMCAaHHBIX C MOMOIIBI0O HEPABHOMEPHBIX KOJIOB.
Ycenosue ®ano. [locTpoeHHe OMHO3HAYHO NEKOIUPYEMBIX KOJIOB C ITOMOIIBIO
aepesa

Teopernyeckne mOMXOABI K OIEHKE KoimuecTBa wuWHGopmaruu. EauHUIs!
U3MEpeHusi KonuuecTBa uHpopMmanmu. AnpaBUTHBI MOIXOA K OIEHKE
KonuyectBa MH(pOpManuu. 3akoH aJaUTUBHOCTH HH(opmanuu. Popmyna

Xaptnu. Uadopmarus u sepositHocTs. Dopmyina [llennona

Cucrembr cuucienus. Pa3BépHyras 3amuch IeNbIX H JIPOOHBIX YHCEN B
HO3UIIMOHHON cucTteMe cuucieHus. CBOWCTBA MO3WUIIMOHHOM 3allMCH YHCIIA:
KOJIMYECTBO IU(p B 3aIUCH, MPU3HAK JICTUMOCTH YUCIIAa HA OCHOBAHUE CHUCTEMBI
CUUCJICHUSL. AJIFOpI/ITM HepeBona IISJI0Tr0 yuciia mu3 P-H‘-IHOfI CUCTEMBbI CUHUCIICHUS

B JICCATHYHYIO. AJITOPUTM TE€peBoJia KOHEUHOH P-nuHO# ApoOu B IEeCATUUYHYIO.
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2.5

2.6

2.7

2.8

2.9

2.10

2.11

Anroputr™m nepeBoja LEJIOr0 YUCia U3 JECSITUYHOM CHCTEMbI cuucieHus B P-
nuHyro. IlepeBox KoHe4wHOH aecsaTHuHOW Jpobu B P-nmunyro. J[Bowunas,
BOCBMEPHYHAS U LIECTHAALIATEPUYHAS CUCTEMbl CUHCIIEHUS, CBSA3b MEXIY HUMHU.

ApI/I(bMeTI/ILIeCKI/Ie OII€palru B IMMO3SUIIUOHHBIX CUCTEMAX CHUCIICHUSA

TpOI/I‘lHaH YpaBHOBCIICHHAA CUCTEMA CUUCIICHUA. I[BOI/I‘IHO'I[CCHTI/I‘IHaH CHCTEMA

CUMCIICHUA

Komuporanue tekctoB. Konuposka ASCII. OgHobaliTHbIe KOgupoBKU. CTaHmapT
UNICODE. Komupoka UTF-8. Omnpenenenue wnHPOPMAIMOHHOTO 00BEMa

TEKCTOBBIX COOOIIIEHNI

KomupoBanue n3o0paxenuii. Onenka nHGOPMAIMOHHOTO 00bEMa TpaguuecKux
AAaHHBIX IPU 3aJaHHBIX pa3pClICHUN U FHY61/IH€ KOAWPOBaHUA LBETA. L[BGTOBBIG
monenu. KomupoBanue 3Byka. OneHka HH(GOPMALMOHHOIO 00BbEMa 3BYKOBBIX

JaHHBIX IIPU 3alaHHbIX YaCTOTC JUCKPETU3AIUN U PASPAAHOCTH KOAUPOBAHUS

Anrebpa noruku. IloHsaTtue BbicKa3biBaHMs. BpickasbiBaTenbHble (OPMBI
(npenukatel). KBaHTOpBI Cyl11€CTBOBAHUS U BCEOOIIHOCTH.

Jlormueckue onepauuy. Tabmuupel HCTUHHOCTU. Jlormueckue BbIpaKEHUS.
Jlormueckue ToxaecTBa. JlJornyeckue onepanyuy 1 onepanyy HaJ MHOXECTBAMM.
3aKkoHbl anreOphpl JIOTUKU. OKBHUBAJEHTHBIE MpPeoOpa3oBaHUs JIOTMUYECKUX
BBIpa)KEHMI. JIornueckue ypaBHEHHsI U CHCTEMBI YPAaBHEHU.

Jlormueckue (GyHKIUU. 3aBUCHUMOCTh KOJIMYECTBA BO3MOXKHBIX JIOTHUECKHUX
(GyHKIUH OT KOJTMYECTBA apryMEHTOB.

Kanonnueckue (opMbl TOrHYECKUX BBIPaKEHHUH

COBepI_HeHHBIe JAU3BIOHKTUBHBIC  KOHBIOHKTHBHLBIC HOPMAJBHBIC (I)OpMLI,

AJITOPUTMBI UX ITOCTPOCHUA 110 Ta6m/1ue HCTUHHOCTHU

Jlormueckue dleMEHTBI B cocTaBe KommbloTepa. Tpurrep. Cymmarop.
MHuoropa3psaaslii cymmarop. IloctpoeHne cxem Ha JOTMYEeCKHX 3JIEMEHTAX IO
3aJJaHHOMY JIOTUYECKOMY BBIPAXKEHMIO. 3alKCh JOTHYECKOI'O BBIPAXKEHHS I10

JIOTUYECKOH cXeMe

Mogenu u wmopenupoBanue. llenmn MopenupoBaHus. AJNEKBATHOCTh MOJIETH
MOJIETTUPYEMOMY OOBEKTY WM mporeccy. DopMann3aius IpUKIaIHbIX 3a/1a4.
[IpencraBieHne pe3ynbTaToOB MOACTUPOBAHUS B BUE, YAIOOHOM ISl BOCTIPUSTHUS

yenoBekoM. ['padpuueckoe npeacrapneHne 1aHHbIX (CXEeMBbI, TAOIUIBL, TpadUKH).

[IpeacraBnenne uenbIXx 4YHCEN B NaMATH KommbioTepa. OrpaHUue€HHOCTh
JTUana3oHa 4YHcell TPH OTpaHUYEHWH KoiudecTBa paspsaoB. I[lepemnonHeHue
paspsnHOl ceTku. be33HakoBbIe M 3HAKOBBIC JTaHHBIC. 3HAKOBBIN OUT. [IBOMYHBIN
JOTIOJTHUTEIBHBIN KO/ OTPULIATEIIbHBIX YHCET.

[ToGutoBbIe Jormueckue onepanuu. Jlornyeckwii, apudmernueckui u

nukmnueckuit  cagurd. [lludpoBanne ¢ mMoOMOIBIO MOOWTOBOW OmEparuu
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3.4

«uckinouaromiee I

[IpencraBiacHue BEECTBEHHBIX YHCEN B IMaMATH KOMIIBIOTEpA. 3Ha4aulasi 4acTh
U NopsAoK uMcia. Jluama3oH 3Ha4eHMM BeLIECTBEHHBIX uucen. [IpoGnembl
XPAHECHUS BEIECTBEHHBIX 4YHCEN, CBSA3aHHBIE C OrPAHMYECHHEM KOJIUYECTBA
paspsanoB. BelnonHeHue omnepanuii ¢ BEIIECTBEHHBIMHM YWCIIAMH, HAKOIUICHHE

onoOoK IIpHU BBIYUCJIICHUAX

I'padpr. OcHoBHBIE TOHATHA. Buasl rpadoB. Onucanue rpadgoB C MOMOIIBIO
MaTpULl CMEXHOCTH, BECOBBIX MAaTpHI], CIMCKOB CMEXHOCTH. PeieHue
AITOPUTMUYECKUX 3aJad, CBA3aHHBIX C aHamu3oM rpadoB (mocTpoeHue
ONTUMAJIBFHOTO MYTH MEXIYy BepIIMHaMU Tpada, ompeneneHue KOJIUYECTBA
pa3IMYHBIX NyT€H MEX]Iy BEPIIMHAMH OPUEHTUPOBAHHOIO ALMKIMYECKOTO
rpaca)

HlepeBbs. bunapnoe nepeBo. /[lepeBpsi moucka. CrocoObl 00xoja Jepesa.
[IpencraBnenne apupMeTHYECKUX BBIPAKECHUN B BUAE JAepeBa. Vcmonb3oBaHHe

rpadoB U 1epeBLEB IPU OMMCAHUU OOBEKTOB U MPOLIECCOB OKPYKAIOILEr0 MUpa

JluckpeTHble UTphl ABYX UTPOKOB ¢ MosiHOM nHpopmanuent. [loctpoenue nepesa
nepebopa BapUaHTOB, ONUCAHUE CTPATETUH WrPbl B TaOnMM4uHOU (opme.

BLII/II‘pLIIJ_IHHe W NPOUTPLINIHBIC TO3UITAN. BLII/II‘pLIIJ_IHBIC CTpaTeruu

Cpe,I[CTBa HCKYCCTBCHHOT'O HWHTCIIJIICKTA. I/I,HCHTI/IQ)I/IKEII_[I/IH n IIOUCK
I/I306pa)I(GHI/II>’I, paciio3HaBaHUEC JIUII. Hcnons3oBaHne METOIOB HCKYCCTBCHHOI'O
HWHTCIIJICKTA B 06yqa101111/1x cucreMax. Mcrons3oBanue MCTOOO0B UCKYCCTBECHHOT'O

WHTEJUIeKTa B poOoToTexHuke. IHTepHeT Bemel. Heliponnsle cetn
AJITOPUTMBI U TPOTPAMMHUPOBAHUE

dopManuzanus MOHATHA alropuTMa. MammHa TeIOpHHra Kak YHHBEpPCAJIbHAs

MOJEJb BBIYMCICHUMN

OneHka CIOXKHOCTH BblUMCIeHHH. Bpemst paGoTel M 00BEM HCMONB3yeMOM
aMsATH, MX 3aBUCUMOCTh OT pa3Mepa MCXOIHBIX JaHHbIX. OrleHka
ACUMITOTUYECKOW CII0)KHOCTH aJITOPUTMOB. AJTOPUTMBI ITOJMHOMHUAJIBHON
cinoxHoctd. IlepebopHble anroputmbl. IlpuMepsl pa3IUYHBIX aITOPUTMOB

peICHUA OHHOﬁ 3aa4u, KOTOPbIC UMCIOT PA3JIMYHYIO CIIOKHOCTH

OmnpeneneHre BO3MOXKHBIX PE3yJbTaTOB padOThl MPOCTEUIINX aITOPUTMOB
yIIpaBJICHUs] MCIIOJHUTEISIMH U BBIUMCIUTENBHBIX aNropuTMoB. OmnpexneneHue

HUCXOJHBIX JaHHBIX, IPHU KOTOPLIX aJITOPUTM MOKCT JaTh Tpe6yeMBII>i pe3yibTaTt

Anroputmbl  00pabOTKM HATypalbHBIX YHCEN, 3alMCaHHBIX B TMO3UIUOHHBIX
cHUCTeMaX CYHCICHMs: pa3OMeHHe 3aluCd YHUCIa Ha OTACIbHbIE IHQPHI,
HaXOXJCHUE CYMMBI W TNpOM3BeNeHUS LU(Dp, HAXOXKIACHHE MaKCUMAaIbHOMN

(MUHUMATBLHOM ) IU(PHI.
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3.6

3.7

3.8

3.9
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[IpencraBnenue uyucna B BUjae HaOopa MPOCTBIX COMHOXXUTENIEH. AJTOPUTM
OBICTPOTO BO3BEJICHHUS B CTENEHb. [IOMCK MPOCTHIX YMCEN B 3aJaHHOM JIMaNa3oHe

C MIOMOIIIBIO ATITOPUTMA «penieTo JparocheHar
MHoropa3psiiHbIe LeNbIe YUCIa, 3aJa41 JUIMHHON apudMeTHKN

Azpik nporpammupoBanus (Ilackans, Python, Java, C++, C#). Tumnbl naHHBIX:
L[EJIOYUCIICHHBIE, BEUIECTBEHHbIE, CHMBOJIbHBIC, JOrMYeckue. BerBieHus.
Cnoxusie ycioBus. ksl ¢ ycnoBueM. L{UKIIbI 110 IEpeMEHHOM.

OOpaboTka MaHHBIX, XpaHALIMXCS B (Qaitnax. TekcToBble M IBOMYHBIC (ailiIbI.
daiinoBsle mepeMeHHble ((aitioBbie ykazatenu). UteHue w3 ¢aiina. 3amuch B
(aii.

Pazbuenue 3amaun Ha moa3anauu. [logmporpaMmer (TpotieAypsl U PYHKITHH).

Hcnonp3oBaHne CTaHAAPTHON OMOIMOTEKH S3bIKA TIPOTPAMMHUPOBAHHS

Pexypcus. PekypcuBHble mpoueaypbl u (yHKuuu. Mcrnonb3oBaHue creka s

oprann3anv pCKypCHBHBIX BbI3SOBOB

UYucnennsle Meroabl. TouHoe M mpuONMKEHHOE pelieHus 3afadd. YuciaeHHoe
pellieHre ypaBHEHHUI C momolibio mojdopa mnapamerpa. UHCICHHbIE METOJbI
pelieHusl ypaBHEHMi: MeToJ mepebopa, MeETOJ| IOJIOBUHHOIO JIEJIEHUS.
[IpuOnmxE€HHOE BBIUMCIIEHHE JUIMH KPHUBBIX. Bpluncienue miomanei ¢uryp c
MTOMOIIBI0 YUCJIEHHBIX METOJIOB (METOJ HPSIMOYTOJIbHUKOB, METOJ Tpameruii).
[Touck wmakcumyma (MUHUMYMa) QYHKUMH OJHOW IEpEeMEHHOH MEeTOJ0M

ITOJIOBUHHOT'O ACJICHUA

OOpaboTka  CHUMBOJBHBIX  JAaHHBIX.  BcTpoeHHble — GYHKIIUM  SI3bIKa
MIPOrPaMMHUPOBAHUS JIJIsl 00paOOTKH CUMBOJIBHBIX CTPOK. ANTOPUTMBI 00pabOTKU
CHUMBOJIBHBIX CTPOK: HO}IC‘IéT KOJIMYECTBA IOSABJICHUH CHMBOJIA B CTPOKE,
pa3OueHre CTPOKH Ha CJIOBa IO MPOOEIbHBIM CHUMBOJIAM, MOUCK TMOJICTPOKHU
BHYTpU JaHHOW CTPOKH, 3aMEeHa HalIEeHHOW MOJCTPOKH Ha JPYTYIO CTPOKY.
I'eneparst Bcex CJIOB B HEKOTOpPOM an(aBUTE, YIOBIETBOPSIOUINX 3aJaHHBIM

orpannueHusM. [IpeoOpazoBaHue ynciia B CHMBOJIBHYIO CTPOKY U 00paTHO

MaccuBsl ¥ IIOCIENOBATEIBHOCTH  4Hcell. BpraucieHne  0000IIEHHBIX
XapaKTepUCTHK JJIEMEHTOB MacCHBa WJIM YHCIOBOM IOCIIEIOBATEIbHOCTU
(CyMMBI, TPOU3BEACHUS, CPEIHEr0 apuPMETHYECKOT0, MUHUMAIBHOTO U
MaKCUMaJIbHOTO 3JEMEHTOB, KOJUYECTBA DJEMEHTOB, YAOBJIETBOPSIOIIUX
3aJJaHHOMY YCJIOBHIO). JIMHEHHBIH MOWCK 3aJaHHOTO 3HAYEHHs] B MAacCHBE.
Anroput™Mbel paboOTHI C 3JIEMEHTaMH MacCHMBa C OJHOKPAaTHBIM MPOCMOTPOM
MaccuBa. COpTUpPOBKAa OJHOMEpPHOTO MmaccuBa. IIpocTbie METOIbl COPTHUPOBKHU
(Meron my3bIpbKa, METOJ BBIOOpa, COPTHpPOBKAa BcTaBkamu). CopTHpOBKa
cmusitHueM. breictpas coptupoBka maccuBa (amroput™m QuickSort). J[BonuHbIi

IIOMCK B OTCOPTHPOBAHHOM MACCHBE
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4.1

4.2

JIByMepHBIE MacCMBBI (MaTpulbl). ANTOPUTMBI 00paOOTKH  JBYMEPHBIX
MacCHBOB: 3allOJIHEHHE JBYMEPHOIO YHCIOBOIO MacCHuBa IO 3aJaHHBIM
IIpaBUJIaM, MOMCK 3JIEMEHTa B JIBYMEPHOM MAacCCHUBE, BBIYMCIECHHE MaKCHUMyMa
(MMHHUMYMa) U CYMMBI 3JIEMEHTOB JIBYMEPHOI'O MAacCUBA, [IEPECTAHOBKA CTPOK U

CTOJIOIIOB IBYMEPHOTO MacCHBa

CrmoBapu  (accolMaTUBHBICE  MAacCHBBI,  OTOOpaxkeHus).  XdII-TaOJHIIBL

HOCTpOCHI/IC aﬂ(l)aBI/ITHO"-IaCTOTHOFO CJIOBapd IJIA 3aIJaHHOIO TCKCTAa

Crexku. AHaNM3 TPAaBWIBHOCTH CKOOOYHOTO  BBIpAXCHHSA. BblumcieHue
apu(METHYECKOTO BBIPAXKEHUS, 3aIIMCAaHHOTO B MOCT(GUKCHOM (opme.

Oqepezm. Hcnonb3oBanue oucpcan il BpCMCHHOI'O XpaHCHUA JaHHBIX

Anroputmbl Ha rpadax. [locTpoeHHMe MHHMMAJIBHOTO OCTOBHOTO JI€peBa
B3BELLICHHOI'O CBA3HOTO HEOPUEHTHPOBaHHOro rpada. KoauuecTBo pasnuyHbIX
nyTell MeX 1y BepIIMHAMU OPUEHTHUPOBAHHOTO AlUKIMUYECKOro rpada. AJIropuTm
JlerkcTphl

JepeBps. Peanuzanus nepeBa ¢ IOMOIIBIO CCBUIOYHBIX CTPYKTYp. J(BOM4YHBIE
(bunapubie) mepeBbs. [locTpoeHme nepeBa i 3aJlaHHOTO apU(PMETHUYECKOTO
BbIpakeHUs. PekypcuBHbIEe anropuTmsl 06xona nepea. Vcnonab3oBaHue cTEKa U
ouepenu ans o0Xoja aepena

JluHaMH4YeCKOEe IPOrpaMMHUPOBAHNE KAK METOJ PELIEHUS 33[a4 C COXPaHEHUEM
IIPOMEXYTOUHBIX PE3YyIbTaTOB. 3a7auH, PEIIAEMbIE C IIOMOILBIO JUHAMUYECKOTO
MIPOrpaMMHUPOBAHHUS: BBIUMCICHUE PEKYPCUBHBIX (QYHKIUH, MOJCYET KOJIUYECTBA

BAapuaHTOB, 3ala4v ONITUMU3AlIUN

[TonsiTue 00 OOBEKTHO-OPHUEHTUPOBAHHOM HporpamMmupoBaHuu. OOBEKTHI U
kyaccel. CBoMCTBa U METOAbl 00BEKTOB. OOBEKTHO-OPUEHTHUPOBAHHBINA aHAIIN3.
PazpaGoTka mnporpaMmM Ha OCHOBE OOBEKTHO-OPHEHTHPOBAHHOIO TOAXOJA.

Wukancynsuus, HacaeloBaHue, MOJIUMOphU3M
WudopmaninoHHbIe TEXHOIOTHH

Ananu3 naHHblX. OCHOBHBIE 3a/laud  aHaJIM3a JaHHBIX: MPOTHO3MPOBAHUE,
Kjaccuukanus, KilacTepusanusi, aHaiau3 oOTkJIOHeHWH. IlociemoBaTenbHOCTH
pereHus 3a1ay aHau3a JaHHBIX: cOOp MEePBUYHBIX JAHHBIX, OYMCTKA U OI[EHKA
KauecTBa JaHHBIX, BBIOOp M (WJM) TIOCTPOEHHUE MOJETH, MpeodpazoBaHUE
JAHHBIX, BU3YyalW3allksl JAHHBIX, UHTEpHpeTauus pe3ynbTratoB. [Iporpammubie
cpenctBa u HHTEepHET-cepBUCH uisi 0O0paOOTKHM M TIPENCTABIICHUS JaHHBIX.

Bonwsmue manasie. MammaHOE 00yUueHne
AHanu3 JaHHBIX C TIOMOIIBIO JJICKTPOHHBIX TaONHUIl. BbIUMCIIEHHE CYMMBI,
cpenHero  apudMETUYECKOro, HAWMOOJBIIEro  (HAaMMEHBIIET0)  3HAYCHUS

nuanazoHa. Beramcnenue ko3 duiMeHTa KOppensuu JBYX pSJIOB JIaHHBIX.
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[TocTpoeHne cTOMOYATHIX, JUHEHYATHIX W KPYroBbIX auarpamMm. l[loctpoeHme
rpadukoB ¢yakiui. [Tonbop MUHUYM TpeHIa, pEIIeHUE 3a/1a4 MPOTHO3UPOBAHUSI.

Pemenne 3aJla4 OIITUMH3AallMU C IIOMOIIBIO 3JICKTPOHHBIX Ta6J'II/II_[

Juckperuzanust NOpd  MaTeMaTH4YECKOM  MOJICIMPOBAHUHM  HEMPEPHIBHBIX
nporeccoB. MonenupoBanue JABWXKEHHA. MojenupoBaHue OHOJOTHYECKUX
cucteM. MartemaTuueckue MOAENM B OKOHOMHUKE. BblunciuTenbHbIE
SKCHEPUMEHTHl ¢ MojensaMu. OOpaboTka pe3ynbTaTOB SKCIEpUMEHTa. Meron
HAaUMEHBIIMX KBagpaToB. OIEHKAa YHCIOBBIX MapaMeTPOB MOJEIUPYEMBIX
O0BEKTOB M IMpOIECCOB. BoccTaHOBIEHHE 3aBHCHMOCTEH 10 pe3yiabTaTaMm

OKCIICpPUMCHTA

BepostHOCTHBIE MOJEIH. Metonrsl Momnrte-Kapio. HNmurtanmmonnoe

MojienpoBanue. CUCTEMBI MacCOBOTO 00CITYKUBaHMUS

Tabnuunele (pensiuoHHbIe) 0a3bl JaHHBIX. Tabnuila — npecTaBieHue CBEACHUI
00 ogHoTHnHBIX 00BekTax. Ilone, 3amuchk. Kmrou tabmuupel. Pabota ¢ roroBoit
0a30i naHHbBIX. 3anonHeHue 0as3bl AaHHBIX. [loMcK, copTHpoBKa U (UIBTpaHs
JaHHBIX. 3ampochkl Ha BBIOOPKY JaHHBIX. 3alpochkl C  MapamMeTpaMu.
Brrancisiemble nosis B 3anpocax.

MHuorotabiuunbie 0a3bl JaHHBIX. TUIBI CBS3ell Mexay Tabnuiamu. BHemrHuit
kitou. LlenocTHOCTH 0a3bl JaHHBIX. 3aMIPOChl K MHOIOTA0IMYHBIM 0a3aM JaHHBIX
TexctoBbiit mpoueccop. CpencrBa MMOMCKa W aBTO3aMEHbl B TEKCTOBOM
nporieccope. CTpyKTypHUpOBaHHBIE TEKCTOBBIE TOKYMEHTHI. CHOCKHU, OTJIaBJICHHUE.
[IpaBuna UUTUPOBAaHUS KMCTOYHMKOB U OQopMileHUs Oubmuorpaduueckux

CCBIJIIOK



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

* Undpopmaruka (B 2 yactsx), 10 knacc/ [Nonsxos K.1O., Epemun E.A., O6miecTBo
C orpaHM4eHHON oTBeTCTBEHHOCTHI0 « BMHOM. Jlaboparopust 3HaHUI»;
Axunonepnoe o6mectBo «M3narensctBo «lIpocBemenne

* ndopmaruka (B 2 yactsx), 11 knace/ [onsxos K.1O., Epemun E.A.,
O61ecTBO ¢ orpaHndeHHoM 0TBeTcTBeHHOCThI0O « BMHOM. JlaGoparopus

3HaHHﬁ>); AKIII/IOHepHOG O6IH€CTBO ((HBI[&TGHBCTBO «HpOCBeIHeHI/IG»

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbHI CETU

HUHTEPHET






