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HOACHUTEJBHASA 3AIINCKA

[Iporpamma no nndopmatuke (yriayOiaEHHBIM YPOBEHb) Ha YPOBHE CPEIHETO
oOmiero oOpa3oBaHus pa3zpab0oTaHa Ha OCHOBE TpeOOBaHUN K pe3yjbTaTaMm
OCBOGHHUS OCHOBHOWM  0Opa3oBaTeNbHOM  MPOrPaMMbl  CPEAHETO  OOLIETO
oOpazoBanusi, npenctaBieHHbix B @I'OC COO, a Taxxke ¢enepanbHOil paboueit
POrpamMMbl BOCIIUTAHUS.

[Iporpamma o nndopmaTrke 1a&T NpeACcTaBICHHUE O EJIsIX, 001Iel cTpaTeruu
oOy4eHMsI, BOCIUTAHUS U pa3BUTHUS 00YUAIOIIUXCS CPEACTBAMU YUeOHOT0 IpeaMeTa
«Mapopmatukay Ha yriIyOJEHHOM YpOBHE, YCTAHABIMBAET 00S3aTEIbHOE
PEeIMETHOE COJepKaHUEe, PEyCMAaTPUBAET €ro CTPYKTYPHPOBAHUE IO pa3zesiaMm
U TeMaM Kypca, ONpeAessieT paclpeiesieHue ero no kiuaccaM (rogaM HU3ydeHwus),
Na€T MpPUMEPHOE paclpesesieHue Y4eOHbIX YacoB MO TEMAaTHUYECKUM pa3JesaM
Kypca M PEKOMEHIyeMylo (MPUMEpHYI0) IOCIEeI0BATEIIbHOCTh WX HW3YYCHHUS C
yu4€TOM MEXIIPEAMETHBIX W BHYTPUIPEIMETHBIX CBS3CH, JOTHKH Yy4eOHOTO
MpoIIeCcCca, BO3PACTHBIX OCOOCHHOCTEH 00yYarOImMXCsl.

[TporpamMma 1o nHpOpMaTHKE ONPEEIIIeT KOJIMUECTBEHHbIE U KaueCTBEHHBIE
XapaKTepUCTUKU Y4eOHOro Marepuasa JIjs KaXJ0ro rojia U3yuyeHus, B TOM YHUCIIe
JUISL COJIEPKATEIbHOTO HATOJHEHHs] Pa3HOrO BHJAa KOHTPOJS (MPOMEXYTOUHOU
aTTecTaluu oOyuaromuxcs, BCEPOCCUUCKUX MIPOBEPOYHBIX pabor,
roCyapCTBEeHHON UTOTOBOM arTectaiuu). [Iporpamma nmo nHbopmaTuke sIBISIETCS
OCHOBOM JJIi COCTABJICHHS AaBTOPCKUX YYEOHBIX MporpaMM U Y4eOHUKOB,
MOYPOYHOI0 IJIAHUPOBAHUS Kypca YUUTENIEM.

HNudopmaTtuka B cpegHem oO1ieM o0pa3oBaHUU OTPAKAET:

CYIIHOCTh HMH(DOPMATHKM KaK HAYyYHOM JAWCHUIUIMHBI, HW3yYarolien
3aKOHOMEPHOCTH MPOTEKAaHUSI U BO3MOKHOCTH aBTOMATHU3alMA UHPOPMAIIMOHHBIX
IPOLIECCOB B PA3IMUHbIX CUCTEMAX;

OCHOBHBIE  00IacT  TMpUMEHEHUs  WHPOPMATHUKH, TPEKIE  BCETO
WHGOPMAIIMOHHBIE TEXHOJIOTHH, YIIPABIIEHUE U COIMAIBHYIO Chepy;

MEXIUCIUIUTMHAPHBIA ~ XapakTep HWHPOPMATHKH MW HMH(DOPMAIMOHHON
JESITEIIbHOCTH.

Kypc uHbopMaTuku a5is ypOBHSI CpeIHEro 00IIero oO0pa3oBaHUs SBISACTCS
3aBEpIIAIONIMM JTallOM HEMPEpPHIBHOW TMOATOTOBKH OOydYalomuxcsi B 00JacTu
UHPOPMATUKA U WHOOPMAIMOHHO-KOMMYHHKAITMOHHBIX TEXHOJOTHI, OMUpaeTcs
Ha CoJiep)KaHue Kypca MH(OPMATUKH YPOBHSI OCHOBHOTO OOIEro oOpa3oBaHUS U
ONMBIT  TIOCTOSIHHOTO  MpPUMEHEHUs  MHGOPMAIMOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJOTHM, Aa€T TEOPETHUECKOE OCMBICICHHE, MHTEPIPETAlNI0 U 0000IIeHNe
ATOTO OIBITA.



Pe3ynbraThl  yrioyOJIGHHOTO YpPOBHS U3Y4Y€HHs y4€OHOro mpeamera
«Madopmatukay OpHEHTHPOBAHBI HA TOJYYCHHE KOMICTECHTHOCTEH IS
nocJeyromieit mpodeccuoHaaIbHON neaTenbHOCTH. OHM BKITIOYAIOT B CEOS:

OBJIaJICHUE KJIIOYEBBIMH TOHSITHUSAMU U 3aKOHOMEPHOCTSIMHU, PACIO3HABaHHE
COOTBETCTBYIOIIUX WM  TPU3HAKOB UM  B3aUMOCBSI3€d,  CHOCOOHOCTh
JIEMOHCTPUPOBATH PA3JIMUHbBIC TOAXO/IbI K U3YUYECHHIO SBJICHUMN;

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

HaJIM4ME TPEJCTAaBICHUN O JIaHHOM Y4e€OHOM IIpEeJMETe Kak IIeJIOCTHOM
TEOpUU (COBOKYIMHOCTH TEOPHil), OCHOBHBIX CBA3AX CO CMEXKHBIMU 00JACTsIMU
3HAHUM.

B pamkax yriny06i€HHOro ypoBHSI U3yueHUs MH(MOpMATHKU 00ecreuynBaeTCs
1[eJICHANPABJICHHAS] TIOJIFOTOBKA OOYYAIOMIMXCS K MPOJIOJDKEHUIO 00pa3oBaHUs B
OpraHu3anusx  npodeccuoHaabHOro  OOpa3oBaHUA 1O  CIHEIUATILHOCTSM,
HEMOCPEJCTBEHHO CBS3AHHBIM C IU(PPOBBIMU TEXHOJOTHSIMU, TaKUM Kak
nporpaMMHasi MHXKEeHepus, MH(OpMallMOHHAs 0€30MacHOCTh, UHGOPMAIMOHHBIE
CUCTEMBI M TEXHOJOTUU, MOOWJIbHBIE CHUCTEMbl U CETH, OOJBIINE JaHHBIE H
MalIuHHOE O0O0Yy4YeHHUE, TPOMBINIJICHHBIM WHTEPHET BEIIeH, WCKYCCTBEHHBIN
WHTEJIJIEKT, TEXHOJOTUM OECHpOBOJHON CBSI3M, POOOTOTEXHHMKA, KBAHTOBBIC
TEXHOJIOTUU, CHUCTEMbI paCIpeeIEHHOTO peecTpa, TEXHOJIOTUU BHUPTYyaIbHOW U
JIOTIOJTHEHHOM PEeajbHOCTEM.

OcHoBHasi 1enb U3ydeHUsi yuyeOHoro mpeamera «WUudopmatuka» Ha
yrayOnéHHOM  ypOBHE CpelHero oOmiero oOpa3oBaHus — OOECIeUeHHE
JaTbHEUIIET0 Pa3BUTHS WH(POPMAIIMOHHBIX KOMIETEHIMM 00ydYaromerocs, ero
TOTOBHOCTH K JKM3HU B YCIIOBHSX pa3BUBAIOLIErocss HHGOPMAIIMOHHOTO OOIIeCTBa
M BO3pacCTalolleil KOHKYPEHUMHU Ha phIHKE Tpylaa. B CBA3M C 3TUM H3ydyeHUE
uHpopmatuku B 10—11 xmaccax goMKHO 00€CTICUUTD:

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

c(hOpPMHPOBAHHOCTH OCHOB JIOTUYECKOTO U AITOPUTMHUYECKOTO MBIIIICHUS;

c(OPMHPOBAHHOCTh YMEHHMM pa3nudath (AKThI W OILEHKH, CPaBHUBATH
OIICHOYHBIC BBIBOJbI, BUJIETh HX CBSI3b C KPUTEPUSMH OIEHUBAHUA U CBS3b
KPUTEPHUEB C ONMPEACIEHHON CUCTEMOM IIEHHOCTEH, MPOBEPSITH HA IOCTOBEPHOCTH U
00001maTh nHpOpMaIHIo;

cOPMHUPOBAHHOCTh  TPEJCTABIEHUA O BIUSHUA  WHOOPMAITMOHHBIX
TEXHOJIOTM Ha HW3Hb 4YeJIOBEKa B OOIIECTBE, IMOHUMAHWE COIMAIBHOTO,
HKOHOMHYECKOTO, MOJUTHYECKOTO, KYJIbTYPHOTO, HOPHUAMYECKOrO, MPUPOIHOTO,



PrOHOMUYECKOTO,  MEIULMHCKOTO U (PU3MOJIOTMUECKOTO  KOHTEKCTOB
UH(GOPMAIIMOHHBIX TEXHOJIOTHI;

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

CO3JaHHE YCIIOBUW JJisi pa3BUTHUSL HABBIKOB y4€OHOH, MPOEKTHOM, HAYyYHO-
UCCJIEIOBATENLCKOW M TBOPYECKOM NESITEIbHOCTH, MOTHBALIMM OOYYArOIIUXCS K
CaMOpPa3BUTHIO.

B conepxxanuu ydeOHoro mpeametra «MHopmaTuka» BBIACIAIOTCS YEThIPE
TEMaTUYECKUX pa3zelia.

Pasznen «Lu¢gpoBasi rpamMoTHOCTH» TOCBAIIEH BOIPOCAM YCTPOMCTBA
KOMIIBIOTEPOB W JIPYTUX 3JEMEHTOB IU(GPOBOrO OKPYKEHHs, BKIHOYas
KOMIIBIOTEPHBIE CETH, UCIIOJIb30BAHUIO CPE/ICTB ONEPALMOHHOMN CUCTEMBI, paboTe B
cetu VIHTepHET W WCIOJIB30BAHUIO HMHTEPHET-CEPBUCOB, HH(OPMALMOHHON
0€30MacHOCTH.

Paznen «Teopermueckue OCHOBbI HH(pOpPMATHKH» BKIIOYAET B ce0s
NOHATUUHBIN anmapar WHMOPMATUKH, BOIMPOCHl KOJWPOBAHUS HHPOPMALINH,
U3MepeHuss MHOOPMAIIMOHHOTO 00BhEMa JIAaHHBIX, OCHOBBI aJIreOphl JIOTUKH U
KOMITBIOTEPHOI'O MOZAEIINPOBAHUS.

Paznen «AaropurMbl M NpPOrpaMMHpPOBAaHHeE) HAIPaBJIEH Ha pa3BUTHE
AITOPUTMHYECKOTO MBILIUICHHS, pa3padOTKy ajJrOPUTMOB U OLICHKY MX CJIOKHOCTH,
(GopMHpOBaHNE HABBIKOB peaIU3allud NPOrpaMM Ha s3bIKaX MPOrpaMMHpPOBAHUS
BBICOKOT'O YPOBHH.

Paznen «MH(popMauMoOHHBbIE  TEXHOJOIMM»  IOCBALIEH  BOIIPOCAM
NpUMEHEHUsT MH(GOPMALMOHHBIX TEXHOJOTUW, pPEaTu30BAHHBIX B MPHUKIAIHBIX
MPOrpaMMHBIX MPOAYKTaX U MHTEPHET-CEPBUCAX, B TOM YMCIIE B 33Ja4ax aHalIu3a
JAHHBIX, HUCIOJb30BAaHUIO 0a3 JaHHBIX U JJIEKTPOHHBIX TAONHULl NIJS pEIICHHUs
NPUKJIAAHBIX 337a4.

B npuBenénHoM nanee coaepxanHuu ydeOHoro npeamera «ubopmaTrkay
KYPCUBOM BBbIJI€JICHBI JOMOJTHUTENIbHBIE TEMbI, KOTOPBIE HE BXOAT B 00513aTE€IBHYIO
nporpaMmy OOy4Y€HHs, HO MOTYT OBITb MPEAJIOKEHBI JIJISI U3YUYEHUS! OTAEIbHBIM
MOTHUBHUPOBAHHBIM U CIIOCOOHBIM 00YJarOITUMCH.

YrinyOnéHHbId ypoOBEHb U3Y4YE€HHUS HMHPOPMATHKU PEKOMEHIYeTCS IS
TEXHOJIOTUYECKOTO0  MpOQuisi, OPUEHTUPOBAHHOTO HA  HWHXEHEPHYIO U
UHOOPMAIMOHHYIO C(epbl ACATENbHOCTUA. YTIYOJEHHBIA YpPOBEHb HW3Y4YEHUS
UH(GOPMATUKNA OOECIIEUYNBAET: MOJATOTOBKY OOYUYaIOIIUXCs, OPUCHTHPOBAHHBIX Ha
CHELMATBHOCTA B 00JIaCTH HMH(POPMAIMOHHBIX TEXHOJOTUH UM HH)KEHEPHbIE
CHELUATbHOCTH, YYacTHE B MPOEKTHONM W MCCIENI0BATEIbCKON NIESITEIbHOCTH,
CBA3aHHOM C COBPEMEHHBIMU HANpPAaBICHUSIMU OTpacid HMHGOPMAIIMOHHO-



KOMMYHHUKAITMOHHBIX TEXHOJIOTHH, TOATOTOBKY K YYaCTHIO B OJIUMITHAIAX U Cllade
EnuHoro rocyapcTBEHHOTO SK3aMeHa 1o HHpopMaTHKe.

[TocnemoBaTeTbHOCTh M3YYCHHUS TEM B Tpeaeiax OJHOTO Trojaa OOydeHHs
MOXXET OBITh HM3MCHEHA 10 YCMOTPCHHMIO YYHTENIS TPH ITIOJITOTOBKE padoucit
IIPOrPaMMBI U TIOYPOYHOT'O TIJIAHUPOBAHHSL.

OO11ee YnciIo YacoB, PEKOMEHJOBAHHBIX JUJISl U3y4YeHUs UH(OpMATUKU — 272
yaca: B 10 xiacce — 136 yacoB (4 4aca B Henenmo), B 11 kimacce — 136 vacoB (4 gaca
B HEJICITIO).



COJEPXAHME OBYUYEHUA
10 KITACC

Hu¢poBasi rpaMOTHOCTH

TpeboBaHMs TEXHUKHM O€30IIaCHOCTHU U TUTHEHBI IPU pab0Te ¢ KOMIIBIOTEPAMHU
U IPyTUMU KOMIIOHEHTaMH LIU(PPOBOTO OKPYKEHUS.

[TpuHLIMIIBI pabOTHI KOMIBIOTEPOB M KOMIIBIOTEPHBIX CUCTEM. APXUTEKTypa
don Heiimana. ABTOMAaTHUYECKOE BBIMOJIHCHHE MPOTPAMMBI  MPOIIECCOPOM.
OnepaTvBHasi, MOCTOSHHAs M JOJATOBpeMEHHas namsATb. OOMEH JaHHBIMH C
NOMOIIBIO KH. KOHTpOJuIepbl BHENIHUX yCTPOKCTB. [IpsaMoil 1ocTyn K naMsTH.

OCHOBHBIE ~ TEHIECHLUHMHM  Pa3BUTHUS  KOMIIBIOTEPHBIX  TEXHOJIOTHH.
[TapannensHble BIuMcaeHus. MHoOronpouneccopusie cuctemMbl. CylepKOMIBIOTEDBI.
PacnipenenéHuble BBIUUCIUTEIBHBIE CUCTEMBI M 00pabOTKa OOJBUIMX JAaHHBIX.
MoOuiibHbIE IU(PPOBBIE YCTPOKWCTBA U MX POJIb B KOMMYHUKalMSIX. BcTpoeHHbIE
KOMIBIOTEPbl. MUKPOKOHTpOIIEpbl. POO0TH3MpOBaHHBIE IPOU3BOACTBA.

[TporpamMMHOe oOecrieueHre KOMIIbIOTEPOB U KOMIIBIOTEPHBIX CUCTEM. Bubl
IpPOrpaMMHOr0o oOecnedeHus: U uX HazHaueHue. OCOOEHHOCTHM MPOrpamMMHOIO
oOecrieyeHuss MOOWIBHBIX ycTpolcTB. IlapanmnenbHoe mnporpaMMHpOBaHUE.
CuctemHoe mnporpammHoe oOecrieueHue. OrnepanMOHHBIC CUCTEMBI. Y THIIUTEHI.
HpaiiBeppl  ycTpouctB. MHCTausiuuss W = JAEUMHCTAULALUSA  OPOTPAMMHOIO
o0ecrnieueHusl.

@aitnoBbie cucTembl. [IpUHIMIBI pa3MelIeHUss U UMEHOBaHUS (aijIoB B
nosiroBpeMeHHou namstu. [llabnonsl 1u1st onrucanus rpynmn Qaityios.

[TporpamMmmMHoe obecnieuenue. JIMeH3MpoBaHUE MPOTPAMMHOI0 00eCIIeUeHUs
U IUPpoBBIX pecypcoB. [IponpuerapHoe u cBOOOAHOE IPOrpaMMHOE 00eCIIEUEHHE.
KoMMepueckoe 1 HeKOMMEpPUYECKOe UCII0JIb30BaHUE MPOTPAMMHOI0 00ecTieueHus U
nu(ppoBBIX pecypcoB. OTBETCTBEHHOCTh, YCTAHABIMBAEMas 3aKOHOAATEIbCTBOM
Poccuiickon ®enepanyu 3a HENPaBOMEPHOE MCIIOJIb30BAHUE IPOTrPAMMHOIO
o0ecrniedyeHus U UPPOBBIX PECYPCOB.

[IpyHIMIIBI TOCTPOEHUS U AINIAPATHBIE KOMIIOHEHTHI KOMIIBIOTEPHBIX CETEM.
CereBblie npotokoiabl. Cete UHTEpHET. Anpecanns B cetu MuTepHer. [IpoTokosl
creka TCP/IP. CucreMa 1OMEHHBIX UMEH.

Pa3nenenne IP-cetm Ha moacetw ¢ moMomipl0 Macok nonacereid. CereBoe
agMuHHACTpupoBaHue. [loydeHne NaHHBIX O CETEBBIX HACTPOMKAX KOMIIBIOTEpA.
[IpoBepka Hamuuusi CBA3M € y3J0M ceTu. OmnpeneneHre MaplipyTa JBUKEHHS
IIAKETOB.

Buner  npestenbHoctn B cetu  HutepHer. CepBucel  HMHTepHeTa.
["eonndopmMalmonHbie CUCTEMBI. [ €0I0KaMOHHBIE CEPBUCHI PEATbHOTO BPEMEHU



(Hampumep, JIOKalus MOOWJIBHBIX TeJIe(POHOB, OMpPENEICHHE 3arpyKEeHHOCTH
aBTOMArucTpaseil), ”HTEpHET-TOPIOBJIsA, OpPOHUPOBaHUE OUIIETOB U TOCTUHULL.

["'ocynapcTBeHHbBIE 3JIEKTPOHHBIE CEPBUCHI M yCiIyrd. COLHMABHBIE CETH —
OpraHu3alys KOJUIEKTUBHOIO B3aUMOJEWUCTBUS UM oOMeHa naHHbIMU. CeTeBoii
ATUKET: NpaBUja NOBEAEHUs B KubepmpocTpaHcTBe. [IpobieMa moasmHHOCTH
nosydyeHHOM nHpopmanuu. OTKpBITEIE 00pa30BaTEIbHBIE PECYPCHI.

TexHOreHHble U SKOHOMHUYECKHE YTpO3bl, CBSI3aHHBIE C HCIOJIb30BAHUEM
MH(POPMALIMOHHO-KOMMYHHUKAIIMOHHBIX TeXHONOrui. OOume nmpobsieMbl 3aliuThl
uHpopMaluu 1 nHpopManoHHOU O6e3omacHocTH. CpeacTBa 3auThl UHPOpMauu
B KOMITBIOTEpAX, KOMIIBIOTEPHBIX CETSAX U aBTOMAaTU3UPOBAHHBIX HHPOPMAITMOHHBIX
cucremax. [IpaBoBoe obecrnieueHre nHGOPMAIMOHHON OE30MaCHOCTH.

[IpenoTBpanieHue  HECAHKIMOHUPOBAHHOTO  JOCTyna K  JIMYHOU
KOH(QUACHIMATBFHOW MH(POpMAIUK, XpaHSIIEHCs Ha MEPCOHATbHOM KOMIIbIOTEpE,
MOOWJIBHBIX yCTpoiicTBax. BpenoHocHOE mporpaMMHOE 00€CHeUYeHHE U CIIOCOOBI
OOppOBl C HUM. AHTHBUPYCHBIE Mporpammbl. OpraHuzanus JUYHOTO apXxHuBa
uH(popmanuu. PezepBHoe konupoBanue. [laposbHas 3anmra apxusa.

[udpoBanne naHHpiXx. CUMMETPUYHBIE W HECUMMETPUYHBIE IIHQPBHIL.
[udper npoctoii 3amensl. [ludp [esaps. [udp Buxenepa. Anroputm
mdposanust RSA.

Teopernyeckue 0CHOBBI HH(pOPMATHKHI

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

HenpepriBHbIE M JAMCKpETHBIE BEIMYMHBI U curHaibl. HeoOxomumocTb
JUCKpeTH3aluy MHGPOpMaluy, MNpeJHa3HAUCHHOM Ui XpaHeHMs, Mepefaud u
00paboTKH B IU(PPOBBIX CUCTEMAX.

JIBouuHoe komgupoBaHue. PaBHOMEpHble U  HEpPaBHOMEPHbBIE  KOJBI.
JlexonupoBaHHe COOOIIEHMI, 3alMCaHHBIX C MOMOIIBI0O HEPAaBHOMEPHBIX KOOB.
Ycenosue @ano. [loctpoeHne OAHO3HAYHO NEKOAMPYEMBIX KOJOB C IOMOILBIO
nepeBa. EnvHMIIBI U3MepeHHs KonuecTBa HHPpopMauu. AnpaBUTHBIA MOAXOH K
OLICHKE KOJIMYeCTBa MHPOPMALIUU.

Cucrembl cumucinenus. Pa3BépHyTas 3amuch UENbIX WM APOOHBIX YHCEN B
NO3ULIMOHHON cucTteMe cuMciieHns. CBOWCTBA MO3WLIMOHHOM 3alMCU  YHWCha:
KOJIMYECTBO IU(p B 3allMCH, IPU3HAK JEIMMOCTH YKCIa HA OCHOBAHUE CHUCTEMBI
CUMCIICHUA. AJITOPUTM IEepPEeBOAA 1EJIO0Tr0 Yyucia U3 P-U4HON CUCTEMBI CUMCIICHUS B
JECATUYHYI0. AJTOpPUTM IEpeBOJa KOHEUYHOM P-m4HON OpoOu B NECATUUHYIO.
ANTOpPUTM IEpEBOAA LIEJIOT0 YKCIA U3 IECITUYHON CUCTEMBI CYMCIICHHS B P-1MuHYys!O.
[lepeBoa kOHEUHOM AecsATHUHOM ApoOu B P-munyro. /[BonmuHas, BOCbMepHUHas U
[IECTHAIATEPUYHAS CUCTEMBI CUHCIICHHUS, CBA3b MEXAY HUMH. Apudmernyeckue



omnepanuy B MO3WLHMOHHBIX CHCTEMAx CUHUCICHMUSA. TponMYHas ypaBHOBEIICHHAs
CUCTEMA CUHCIICHHS. [[BOMYHO-AECATUYHAS CUCTEMA CUUCIICHHUS.

Konuposanne TtekctoB. KomupoBka ASCII. OpHoOailTHBIE KOJIUPOBKH.
Crangapr UNICODE. Koaupoka UTF-8. Omnpenenenue HHPOPMAIMOHHOTO
00BbEMAa TEKCTOBBIX COOOIIIEHUH.

KomgupoBanne  m3oOpaxkenuit. OueHka  HHQOpMAIMOHHOTO  00BEMa
rpaU4IeCcKuX TaHHBIX MMPHU 3aJIaHHBIX pa3penieHuH U TITyOnHe KOTUPOBaHUS IBETA.
[IBeToBbie Monenu. BekTtopHoe komupoBaHue. Dopmarbl rpaduyeckux (ailios.
Tpéxmepnas rpaduka. GpakranpHas rpaduka.

Koaupoanue 3Byka. OnieHka HHPOPMAIMOHHOTO 00bEMa 3BYKOBBIX JTaHHBIX
[P 33IaHHBIX YAaCTOTE AUCKPETHU3ALNN U PA3PSAHOCTH KOAUPOBAHUS.

AnreOpa noruku. [loHsiTue BbICKa3piBaHUS. BbICKa3bpIBaTelbHbIE (HDOPMBI
(npenukatsl). KBaHTOPBI CyI11€CTBOBaHUS M BCEOOITHOCTH.

Jlornyeckue omneparuu. TaOauIbl UCTUHHOCTH. Jlormueckue BBIpAKEHUS.
Jlornueckne Tto)kaecTBa. JloKa3aTenbCTBO JIOTMYECKUX TOXKIAECTB C ITOMOUIBIO
Ta0JIML ICTUHHOCTU. JIorndeckue onepauuy U onepanuy HaJl MHOXKECTBAMU.

3aKkoHBI aireOpbl JOTMKHA. OKBHBAJICHTHBIE MPEOOPA30BAHMS JIOTHYECKUX
BBIpaKCHUU. JIornueckue ypaBHEHUs U CUCTEMbI YPABHEHUM.

Jlornyeckue GyHKIUUA. 3aBUCUMOCTh KOJIMYECTBA BO3MOXKHBIX JIOTUYECKHUX
(GyHKIUN OT KOJIMYECTBA apryMeHTOB. [10JIHbIE CUCTEMBI JIOTHYECKUX (PYHKIIUM.

Kanonnueckne  QopMbl  jormueckux  BbipakeHuil.  CoBepIlIECHHBIE
JTU3BIOHKTUBHBICE M KOHBIOHKTUBHBIE HOpPMajbHbie (OPMBI, aITOPUTMBI HX
MOCTPOEHHUS MO Ta0JIMLIEe UCTUHHOCTH.

Jlornueckue »3ieMeHTBI B cocTaBe KomibioTtepa. Tpurrep. Cymmarop.
MHuoropaspsaneiii cymmarop. lloctpoenne cxem Ha JOTMYECKUX AJIEMEHTax IO
3aJaHHOMY JIOTUYECKOMY BBIP@KECHHIO. 3aIlUCh JIOTUYECKOTO BBIPAXKEHUSA IO
JIOTUYECKOM CXEME.

[IpencraBiieHrie LENbIX YKMCEN B MHaMATH KoMibioTepa. OrpaHUuYe€HHOCTH
JVana3oHa 4YUCEel NpH OrPaHWYEHWH KOJIMYeCTBa pa3psanoB. llepenonHenue
pa3psiAHON ceTku. be33HakoBbIe U 3HAKOBBIC JaHHbIC. 3HAKOBBIM OUT. JIBOMYHBIM
JOTIOJIHUTENBHBIN KO OTPULIATEIIBHBIX YUCE.

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

[IpencraBiieHrEe BEIIECTBEHHBIX YHMCEN B IAaMSITH KOMIIBIOTEPA. 3HAuallas
4acTh W MOPSAIOK urcia. Jlmana3oH 3HAYEHWI BEIIECTBEHHBIX 4ucen. [Ipobmembl
XPAHECHUSI BEIIECTBEHHBIX YHCEJ, CBA3aHHBIE C OrPAaHUYCHUEM KOJIMYECTBA
pa3psaoB. BpInosiHEHME omnepannii ¢ BEMIECTBEHHBIMM YHCIIAMHU, HAKOIUJIEHUE
OLIMOOK MIPH BHIYUCICHUSX.



AJITOPUTMBI M IPOrPAaMMHUPOBAHME

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

Otanbl penieHUs 3alad Ha KoMIbroTepe. MHCTpyMeHTanbHbBIE CpeacTBa:
TPAHCIATOP, OTIATUUK, TpodumupoBIMK. KoMmumisamus u HHTepHperanus
nporpamMm. BupTyanbHble MalllUHBI.

WUurerpupoBanHas cpena pa3paboTku. Meroabsl OTIAIKU IPOrpamM.
Hcnonb3oBanue TpaccUpoBOUHbIX Tabmui. OTinanounsiii BeiBoA. IlomiaroBoe
BBIIIOJIHEHHE ITporpammel. Touku octaHoBa. [IpocMOTp 3HaueHUI EPEMEHHBIX.

Azpik  mporpammupoBanus (Python, Java, C++, C#). Tumbel JgaHHBIX:
LIEJIOUYKCIICHHBIE, BEILIECTBEHHBIE, CHMBOJIbHBIE, JIOTH4YecKHe. BeTBnenus. CiaoxHbIe
ycioBus. Luknel ¢ ycimoBueM. [luknbl 1o nepeMeHHOM. B3ammo3aMeHseMOCTb
pa3iMyHBIX BHUJIOB I1UKIOB. IMHBapumant mukna. CocTaBleHHE LHMKIA C
MCIIOJIb30BaHUEM 3apaHee ONPENEIIEHHOTO MHBAPHUAHTA [IUKJIA.

JloxymenTHpoBanue nporpamm. Mcrnons3oBanue kommeHTapues. lloaroroska
OMHCAHMS MPOTPaMMBbI U MTHCTPYKLIHMH JIJIS1 TIOJIb30BATEIS.

AAroput™Mbl 00pabOTKH HATypaJIbHbIX YMCEN, 3allMCAaHHBIX B MO3UIIMOHHBIX
CUCTEMax CYMCIICHUS: pa30uMeHue 3amucu 4ucia Ha OTAENbHbIE IUQPHI,
HAaxXOXXJEHUE CYMMbl W TpOU3BeleHUs UU(Dp, HAXOKIACHUE MaKCUMAIbHON
(MuUHUMAaTBHOW) UG PHI.

HaxoaeHue Bcex MpOCTBIX YMCEN B 3aJaHHOM Juaras3oHe. [IpencraBinenue
Yrciia B BUIe HA0Opa MPOCThIX COMHOKUTENEH. AJITOPUTM OBICTPOrO BO3BE/ICHUS B
CTEIICHb.

OOpaboTka JaHHBIX, XpaHAIuXxcs B (paitnax. TekcToBble U TBOMYHBIE (ailibl.
daiinoBeie nepeMeHHbIe ((paitoBsie ykazaTenu). Utenue us daiinna. 3anuce B (aiii.

PaszOuenue 3agaun Ha noazanauu. [loamporpaMmel (pouenypsl U GyHKIUH).
Pexypcus. PexypcuBnbie 00bekThl ((hpaktansi). PexypcuBHBIC Mpolenypbl u
¢bynkuuu. Mcnonb3oBaHue cTeka Jjisl OpraHu3aliid PEKYpPCUBHBIX BHI30BOB.

Hcnonb3oBaHue CTaHIApTHOW OUOJMOTEKH A3bIKA MPOrpaMMHUPOBAHUS.
[ToaxmtoueHne  OMONMOTEK  MOANPOTrpaMM  CTOPOHHUX  MPOU3BOAMTEIIECH.
MoaynbHBIA IPUHIUII HOCTPOECHUS MPOTPAMM.

Uucnennsie MeTobl. TouHOE ¥ TPpUOTMHKEHHOE petieHus 3a1aun. YucaeHHbIe
METO/Ibl pEUICHUs] YpaBHEHUU: MEeToJ mNepedopa, METOJl MOJOBUHHOTO JIEJICHUS.
[TpubnamxEHHOE BBIUMCICHHE JUIMH KPUBBIX. BbraucieHue miomanaeid ¢uryp c
MOMOILBIO YHUCJIEHHBIX METOAOB (METOJ MNPSAMOYTOJIbHUKOB, METOJ Tpameuui).
[Tonck wmakcumyma (MHUHMMYMa) QYHKIMA OJHOM MEPEeMEHHONM METOAO0M
MIOJIOBUHHOT'O JIEJICHHUS.



OOpaboTka CHUMBOJIBHBIX JaHHBIX. BcTpoeHHble  (QyHKUMU  sI3bIKa
IPOTrPAMMUPOBAHUS I 0OPaObOTKH CUMBOJIBHBIX CTPOK. AJNTOPUTMBI 00pabOTKH
CUMBOJIBHBIX CTPOK: MOJACYET KOJIMYECTBA IOSIBJIEHUH CHMBOJIAa B CTPOKE,
pazOueHue CTPOKHU Ha CJI0Ba MO MPOOETLHBIM CUMBOJIaM, TOUCK MOJICTPOKH BHYTpU
JIAHHOW CTPOKH, 3aME€Ha HalJICHHOW MOICTPOKH Ha APYTYIO CTPOKY. ['eHepaius Bcex
CIIOB B HEKOTOPOM andaBuTe, YIOBIECTBOPSIOMIMX 3aJaHHBIM OTPAHHUYCHUSIM.
[Tpeobpa3oBanue yncaa B CHMBOJIBHYIO CTPOKY U OOpaTHO.

MaccuBbl M MOCHEAOBATENIbHOCTH 4Kcesl. BpruuciieHne 0000MIEHHBIX
XapaKTEPUCTUK 3JIEMEHTOB MAaCcCHBA WM YUCIOBOM MOCIEI0BATEILHOCTH (CYMMBI,
MPOU3BEJCHUS, CPEeIHEro apuMeTUYECKOro, MUHUMAJILHOTO M MaKCHMAaJbHOTO
AJIIEMEHTOB, KOJMYECTBA 3JIEMEHTOB, YAOBJIETBOPSIOIIMX 33JJaHHOMY YCIOBHIO).
JIMHENHBIN NONCK 3aJJaHHOTO 3HAUEHHUS B MACCHUBE.

CoptupoBka OZHOMEpPHOro MaccuBa. IIpocTeie MeTOABI COPTUPOBKU (METOJ
ny3bIpbKa, METOJl BbIOOpa, COPTHUpOBKA BcTaBKamu). COpPTUPOBKA CIUSHHUEM.
beictpas coptupoBka MaccuBa (aiaroputMm QuickSort). J[BOMYHBI MOUCK B
OTCOPTUPOBAHHOM MAaCCHUBE.

JIBymepHble MaccuBBl (MaTpulbl). AJTOPUTMBI OO0paOOTKH JBYMEPHBIX
MAaCCHBOB: 3aI0JHEHHE ABYMEPHOI'O YHCJIOBOTO MACCUBA MO 3aIaHHBIM MTPaBUIIAM,
MOKMCK AJIEMEHTa B IBYMEPHOM MacCHBE, BbIUMCIEHNE MaKCUMyMa (MUHUMYMa) U
CYMMBI 3JIEMEHTOB JBYMEPHOI'O MACCHBA, NEPECTAHOBKA CTPOK M CTOJOIIOB
JBYMEPHOT'O MacCHUBa.

HNudopmanuoHHbIe TEXHOJIOTHH

TexcroBbiii mporieccop. PemaktupoBanue u ¢opmarupoBanue. [Iposepka
opdorpadun u rpammatuku. CpencTBa TOHWCKAa U aBTO3aMEHBI B TEKCTOBOM
nponeccope.  Mcnons3oBanme  ctuneil.  CTpyKTypUpPOBaHHBIE — TEKCTOBBIE
nokyMeHTbl. CHoOckM, orjaBieHue. KosuiekTuBHas paboTa ¢ JOKYMEHTaMH.
HHCTpyMEHTBI pelieH3UpOBaHusl B TEKCTOBBIX Mpoleccopax. O0n1auHble CEPBUCHL.
JenoBas nepernucka. Pedepart. [IpaBuna mutupoBanusi HCTOYHUKOB U 0OPMITCHUS
oubmmorpaduueckux ccouiok. OdopmiieHUe CIUcKa JUTepaTypbl. 3HAKOMCTBO C
KOMITBFOTEPHOM BEPCTKOW TEKCTA. TEXHUYECKHME CpEICTBA BBOJA TEKCTA.
Criennanu3upoBaHHbIE CPEJICTBA PEAAKTUPOBAHUS MATEMATUYECKUX TEKCTOB.

AHann3 ngaHHbIX. OCHOBHBIEC 33Ja4M aHajIu3a JAHHBIX: MPOTHO3UPOBAHMUE,
Kinaccuukaiys, KiacTepuszaiusi, aHaiu3 OTkIoHeHu#. [locienoBaTtenbHOCTH
pelieHus 3aa4 aHajiu3a JaHHBIX: cOOp MEPBUYHBIX JTAHHBIX, OUYMCTKA U OIIEHKA
KauecTBa JaHHBIX, BHIOOp W/WJIM MOCTPOEHUE MOJIEeNH, MpeoOpa3oBaHKe JaHHBIX,
BU3YyalM3alisl JAaHHBIX, HHTEpIIpETalus pe3ynbTaToB. IIporpammubie cpencTtBa u
UHTEPHET-CEPBUCHI JIIsl 00pabOTKH U MpeCTaBIeHUs JaHHBIX. bombIine naHHbIE.
MammuaHoe 00yuenue. MHTe ek TyaabHbIi aHAIN3 TaHHBIX.



AHanu3 JaHHBIX C IMOMOINBIO 3JEKTPOHHBIX TaONUll. BblUncIeHHE CYyMMBI,
CpeIHETo apu(PpMETHUECKOTr0, HAanOOJBIIETO (HAUMEHBIIIET0) 3HAUCHHS IUaa30Ha.
Breruncnenne koad@uimeHta KOppeasiuu ABYX psAIOB AaHHBIX. llocTpoenue
CTOJIOYATHIX, JMHEHYAThIX U KPYroBbiX jguarpamm. I[locTpoeHue rpadukoB
dbynkuumii. [Togbop MuHUM TpeHaa, pelIeHne 3a1a4 MPOTrHO3UPOBAHUSI.

YuclieHHOE pEIIeHWE YpaBHEHUH C TIOMOILIBIO M[MOA00pa MapameTpa.
OnTuMu3anys Kak NOWCK HAWIYyYIIEro peuieHusl B 3alaHHbIX ycioBHsX. LlemeBas
byHKUHMS, orpaHrdeHus. JIokanbHbIe U M100aTbHBI MUHUMYMBI 11EJI€BOM (DYHKIIUU.
Pemenue 3aay onTUMHU3aIUU C TTOMOUIBIO AJIEKTPOHHBIX TaOIUII.

11 KVIACC

Teopernueckne 0CHOBbI HHGOPMATHKH

Teopernueckrue mMNOAXOAbl K OLEHKE KOJIMYecTBa HWH(pOpMaUu. 3aKoH
anauTuBHOCTH MH(opMmanuu. @opmyna Xapriau. MHpopManus U BEpOATHOCTb.
®opmyna lllenHOHA.

Anroputmbl cxaTusi JnaHHbiX. Anroputm RLE. Anroputm Xaddmana.
Anroputm LZW. AITropuTMBI CKaTUSl TAHHBIX C MOTEPSMU. Y MEHBIIIEHHUE TITyOUHBI
KoaupoBaHUs 11BeTa. OCHOBHBIE UAEH anroput™MoB cxkarus JPEG, MP3.

CkopocTh Tmepefauyd JaHHBIX. 3aBUCHMOCTh BPEMEHM IE€peAadyd OT
MH(POPMAIIMOHHOTO 00BbEMA JaHHBIX M XapaKTEpUCTUK KaHasla CBA3M. [IpuymHbI
BO3HMKHOBEHHUSI OWIMOOK TMpu meperade JaHHbIX. Kozbl, mo3BosstoNINE
oOHapy>KuMBaThb W HUCIPaBJIATh OIIMOKH, BO3HUKAIOUIME NpPH Mepenaye JAaHHbIX.
Paccrosinne Xsmmunra. KogupoBanue ¢ noBropenuem 0utoB. Koasl XaMMuHra.

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

Mopenun n monenupoBanue. Llens MogennpoBanusi. COOTBETCTBHE MOJAEIH
MOJICIIUPYEMOMY OOBEKTY WJIM MpoIleccy, L MojaenupoBanus. Gopmanuzanus
MIPUKJIAIHBIX 3a]1a4.

[IpencraBienue pe3yabTaTOB MOJCIUPOBAHMS B BHAE, YIOOHOM MJis
BOCHIpUATHUS yesloBeKOM. ['padmueckoe npeacTaBieHNe JaHHbBIX (CXeMbl, TaOJIHUIIb,
rpadukn).

I'padbl. OcHoBHBIE MOHATUS. Buasl rpados. Onucanue rpadoB ¢ TOMOIIBIO
MaTpull CMEKXHOCTH, BECOBBIX MATpHI], CIHACKOB CMEXHOCTH. Pemenune
ATOPUTMUYECKUX 3aj7]a4, CBSA3aHHBIX C aHaiu3oM rpadoB (MOCTpOeHUE
ONTUMAJBHOTO MyTH MEXIy BepIIMHAMU Tpada, ompeaesneHue KOIMYecTBa
Pa3IMYHBIX MyTEH MEX1y BEpPIIMHAMU OPUEHTUPOBAHHOTO AllUKIMYECKOro rpada).

Hepesbst. bunapuoe nepeBo. [lepeBps moucka. CriocoObsl 00xoma Jepesa.
[IpencraBienne apudmMeTHUECKUX BBIpAKEHUN B BUIE AepeBa. J[uckpeTHbie Urpbl
JIBYX UTPOKOB C mojHOM nHpopManue. [loctpoenune aepesa nepedbopa BapuaHTOB,



OMHCAaHNE CTPATErny UTPHI B TAOIUYHON (hopMe. BRIUTPHIIITHBIE U TPOUTPHIIIHbIE
NO3ULKHN. BBIMTPHIIIHBIE CTPATETUN.

CpencTBa MCKYCCTBEHHOr0 HMHTeIIeKTa. CepBHCHl MAIIMHHOIO IMEpEBOAA U
pacrno3HaBaHMsl yCTHOUM peun. KorHuTuBHbIE cepBUCHL. MneHTHu(UKaLus U MOUCK
U300paKeHUH, pacno3HaBaHUE T, CamooOyuatomuecs CUCTEMBI.
M cKyCCTBEHHBIM MHTEIJIEKT B KOMIIBIOTEPHBIX Mrpax. Mcmosib3oBaHMe METOIOB
HCKYCCTBEHHOT'O MHTEJUIEKTa B O0ydYarommx cucreMax. Mcnonp3oBaHue METO/I0B
UCKYCCTBEHHOI'O MHTEJIEKTa B poboTroTexHuke. HTepHer Bemeil. IlepcrnekTuBbl
Pa3BUTHS KOMIIBIOTEPHBIX HHTEIUIEKTYAJIbHBIX CUCTEM. HelipoHHBIE CETH.

AJITOPUTMBI U IPOrPAMMHPOBAHHUE

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

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

[Touck mpoOCTBIX YuCEN B 3aJaHHOM JWAIa30HE€ C TOMOLIBIO aJIrOpuTMa
«pemiero DparocheHar.

MHoropa3zpsaHbie LeIble YUCa, 3a1a4d JUIMHHON apu(pMETUKH.

CnoBapu  (accouUMaTHBHBIE MAacCUBBI, OTOOpaK€HUA).  XOIII-TAOJIHIIBL.
[TocTpoenue andaBUTHO-YACTOTHOIO CIOBApPS AJIs 33JJaHHOT'O TEKCTa.

Crexku. AHamu3 NpPaBUIBHOCTH CKOOOYHOTO BbIpakeHUs. Bwluncienue
apu(PMETUIECKOTO BBIPAKEHHUS, 3aITUCAHHOTO B TOCTPUKCHON (opMme.

Ouepenu. Mcnonb3zoBanue ouepenu 1isi BDEMEHHOTO XPAHEHHUS! TAHHBIX.

Anroputmbel Ha rpadax. [locTpoeHne MHMHMMaNIbHOIO OCTOBHOTO J€peBa
B3BEIICEHHOTO CBSI3HOTO HEOpHUEHTHpoBaHHOTro rpada. KomnyecTBo paziauyuHbIX
nyTed MeXAy BepIIMHAMU OPUEHTHUPOBAHHOIO AlMKIMYECKOro rpada. Aaropurm
JIeKCTpBI.

[epesps. Peanuzanus nepesa ¢ MOMOIIBIO CCBUIIOYHBIX CTPYKTYp. JIBOMUYHBIE
(Ounapubie) aepeBbs. [locTpoeHue nepeBa Ajid 3aJaHHOTO apU(PMETHUECKOTO
BbIpakeHUs. PekypcuBHBIe alropuTMbl 00xofa aepeBa. Mcnonb3oBaHue creka u
ouepenu s 00xoaa IepeBa.

JlnHamMu4eckoe NPOrpaMMHUpPOBAHME KaK METOJ pEIIEHUS 3aaad  C
COXPaHEHUEM IMPOMEXKYTOYHBIX PE3yJIbTaTOB. 3aJadd, PEIIAEMbIE C ITOMOIIBIO
JUHAMHYECKOTO TMPOTPAaMMHUPOBAHUS: BBIYUCICHHE PEKYPCUBHBIX (DYHKIIHH,
IOACYET KOJIMYECTBA BAPUAHTOB, 38141 ONTUMHU3ALUN.

[TonsitTue 06 0OBEKTHO-OPUEHTUPOBAHHOM MPOrpaMMHUpoBaHUH. OOBEKTHI U
kjaccel. CBoMcTBA MU MeTO/bl 00BEKTOB. OOBEKTHO-OPUEHTHPOBAHHBIN aHAJINU3.



Pa3zpaboTka mnporpamMm Ha OCHOBE OOBEKTHO-OPUEHTHPOBAHHOIO IOAXOJA.
Wukarncynsuus, HacleJ0BaHue, TOIUMOP(HU3M.

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

uHtepdeiica.
O630p  s3bIKOB  mporpammupoBanusi.  [lonsitue o  mapaaurmax
IPOTrPaMMHUPOBAHMS.

NudopManmoHHbIE TEXHOJIOTHH

OTanbel  KOMIIBIOTEPHO-MAaT€MaTUYECKOr0  MOJIEIUPOBAHUSA: ITOCTAHOBKA
3alayd, pa3paboTka  MOJIeNH, TECTUPOBAHME  MOJIETH, KOMIIBIOTEPHBIN
AKCIIEPUMEHT, aHAJIN3 PE3yJIbTaTOB MOAEIUPOBAHUS.

JuckpeTusanuss Tpud MaTEeMAaTHYECKOM MOJIEIUPOBAHUU HENPEPBIBHBIX
npoiieccoB. MoienupoBanue BxKeHus. MoienupoBaHie OMOJIOTHUECKUX CUCTEM.
MaremaTuyeckre MOJIeIM B HSKOHOMHKE. BBIUYMCIUTENbHBIE 3KCIEPUMEHTHI C
MOJIEIISIMU.

O6paboTka pe3yJbTaTOB SKCIEPUMEHTA. MeToJ HauMEHBIIUX KBaJIPaTOB.
OleHKa YHUCIOBBIX TapaMETPOB MOJEIUPYEMBIX OOBEKTOB U  IPOIECCOB.
BoccraHoBieHue 3aBUCUMOCTEN MO pe3yabTaTaM dKCIEPUMEHTA.

Beposarnoctasie  momenu.  Metoast Monte-Kapno.  MiMutanmonHoe
MozenrpoBaHue. CUCTEMbI MAaCCOBOTO OOCITYKUBAHHUS.

Tabnuunbie (pensiuMoHHBbIE) Oa3bl NaHHbIX. TaOnuua — mnpeacTaBiIeHUE
cBegeHuii 00 ogHOoTMHHBEIX oOBekTax. Ilone, 3ammchk. Kimrou Tabauimel. PaGoTa ¢
roToBOM 0a30if naHHBIX. 3amojHeHue O0a3bl JaHHBIX. [lowWick, copTUpOBKa U
bunbTpanys TaHHBIX. 3ampochl Ha BBIOOPKY JaHHBIX. 3alpOChl C MapaMeTpamu.
Brrancnsiemsie nmosis B 3ampocax.

MHorotabauunbie 6a3bl JTaHHBIX. THUIIBI CBsA3EH MeX 1y TabauiiaMu. BHenHuit
kiro4. LlemocTHOCTh 0a3bl TaHHBIX. 3aPOCHl K MHOTOTA0IMYHBIM 0a3aM JIaHHBIX.

Nuteprer-ipuiioxkenus. [loHaTHEe 0 cCepBEPHON U KIIMEHTCKOM YaCTAX CaWTA.
TexHONmorust «KJIMEHT — CEPBEP», €€ NTOCTOMHCTBA U HEAOCTAaTKU. OCHOBBI SA3bIKA
HTML wu kackamupix Tabmuiy ctuiert (CSS). Cuenapum Ha s3bike JavaScript.
®dopmbl Ha BEO-CTpaHHUIIE.

Pa3smemenue BeO-caiiToB. Yciyra xoctuHra. 3arpyska ¢aiioB Ha CaiT.

BBon m300pakeHUi ¢ UCIOJIB30BAHUEM PA3IMUYHBIX ITU(GPOBBIX YCTPOUCTB
(uudpoBbIX (poToanmaparoB U MHKPOCKOINOB, BUIEOKAMEp, CKAHEPOB M JPYrUX
ycTpoiicTB). I'paduueckuii pegakrop. Pazpemenne. Kagpupopanue. Vcnpapienue
nepcrekTuBbl.  I'mcrorpamma.  Koppekuuss  ypoBHEH, KOPpEKLHs — LIBETa.
OOecuBeunBaHue I1BETHBIX u300paxeHuil. Perymsbs. PabGora ¢ obGmactsamu.
OUIbTPBI.



Mmorocnoitasle u3zo0paxenus. TekcroBble cion. Macka cinosi. Kanambl
Coxpanenue BblAeneHHONW obOsactu. IloaroToBka miumocTpauuid Juisi BEO-CalTOB.
AHUMUPOBaHHBIE U300PAKEHUSI.

Bekrtopnast rpaduka. IlpumutuBsl. M3MeHeHue mOpsIKa 3JIEMEHTOB.
BripaBHuBanue, pacnpenenenue. I'pynnupoBka. Kpusbeie. @opmarbl BEKTOPHBIX
pucyHKOB. VMcrnosib30BaHre KOHTYpPOB. BekTopu3zanus pacTpoBbIX H300paKEHUN.

[IpuHIMIIBI TOCTPOEHUS U PENAKTUPOBAHMS TPEXMEPHBIX Moieniell. CeTOUHbIe
Mozenu. Martepuansl. MojenupoBaHUE HCTOYHUKOB oOcBeuleHus. Kamepsl.
AnnutuBHble TexHoaoruu (3D-npunTepsl). [loHaTHE 0 BUPTYanbHON peaabHOCTH U
JOTIOJITHEHHOM PEabHOCTH.



IHJIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUSA NTIPOI'PAMMBI 11O
WH®OPMATHUKE (YT JYBJIEHHBIN YPOBEHB) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE  pe3yJbTaThl  OTPAXKAIOT TOTOBHOCTh M CIIOCOOHOCTH
oOy4Jarommxcss PyKOBOACTBOBAThCA CHOPMUPOBAHHOM BHYTPEHHEW MO3HIIMEH
JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX OpHUEHTAI[MM, TO3UTUBHBIX BHYTPEHHHX
yOeXKJACHUN, COOTBETCTBYIOIIUX TPATUIMOHHBIM I[IEHHOCTSIM  POCCHMCKOIO
OOIIECTBA, PACHIUPEHHUE KU3HEHHOTO OIbITA U OIMbITA JESITEILHOCTH B IPOIECCEe
peanu3alnud  CpeACTBaMU  y4eOHOro TMpeAMEeTa OCHOBHBIX  HalpaBJICHUN
BOCIIUTATEIHLHOU JESTEILHOCTH.

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

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAHUE CBOMX KOHCTUTYIITMOHHBIX IIPaB U 00513aHHOCTEH, YBa)KEHHE 3aKOHA
U TMPaBOMOPSJKA, COOJIOICHUE OCHOBOIOJIATAOIIUX HOPM HH(POPMAIMOHHOTO
npaBa U HTHGOPMAIIMOHHON 0€30MaCHOCTH;

TOTOBHOCTh IPOTUBOCTOSITh HUACOJIOTMM 3KCTPEMH3MA, HAIlMOHAIU3MA,
KCeHO(pOOUHU, MUCKPUMHUHAIMK TI0 COIMAIBbHBIM, PEJIIUTHO3HBIM, PAaCOBBIM,
HAIIMOHAJIbHBIM MPU3HAKAM B BUPTYaJIbHOM MPOCTPAHCTBE;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

LIEHHOCTHOE OTHOIIEHUE K UCTOPHUUECKOMY HACJIEAUI0, TOCTUKEHUSIM Poccun
B HayKe, UCKYCCTBE, TEXHOJIOTUSIX, TOHUMaHUE 3HaYeHUsI MHOOPMATUKU KaK HAYKU
B JKU3HU COBPEMEHHOT'0 OOIIIEeCTBA;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:

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

CIIOCOOHOCTh OIICHUBATh CHUTYAIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYACh HA MOPAJIbHO-HPABCTBEHHbIC HOPMBI U LIEHHOCTH, B TOM YHUCJE B
cetu MuTepHeT;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHUWE K MHPY, BKIIOUYasl JCTETUKY HAy4HOTO H
TEXHUYECKOTO TBOPUECTBA;

CIIOCOOHOCTh BOCTIPMHUMATH Pa3JIMYHBIE BHUABI HMCKYCCTBA, B TOM YHUCIIE
OCHOBAHHOI'O Ha MCIOJIb30BAaHUU MH(DOPMAIIMOHHBIX TEXHOJIOTHH;

5) pu3uYecKOro BOCIUTAHMS:

chOPMHPOBAHHOCTh  370POBOTO W Oe3omacHOro  oOpa3a  JKH3HH,
OTBETCTBEHHOTO OTHOIIIEHHUS K CBOEMY 3JI0POBBIO, B TOM YHCJIE 32 CUET COOTFOACHUS



TpeOoBaHUN  O€30MacHOM  JKCIUTyaTalldd  CPEJICTB  HMH()OPMAIIMOHHBIX U
KOMMYHHUKAITMOHHBIX TEXHOJIOTHIl;

6) Tpy10BOI0 BOCIIMTAHMSL:

TOTOBHOCTh K AKTHUBHOM JIE€ATEbHOCTH TEXHOJOTMYECKOH U COLMAIbHON
HaIPaBJICHHOCTH, CIIOCOOHOCTh MHHUIIMUPOBATDH, TJIAHUPOBATH U CAMOCTOATEIHHO
BEITIOJTHATH TaKyIO IESITCIIbHOCTB;

uHTEepec K cdepaM TPOPECCHOHATLHON ACATENBHOCTH, CBS3aHHBIM C
WH()OPMATUKON, MPOrpaMMUPOBAHUEM M HMHPOPMALUOHHBIMU TEXHOJIOTHIMH,
OCHOBAHHBIMU Ha JOCTIKEHUSX HAyKd WH(DOPMATUKU U HAYYHO-TEXHUYECKOTO
mporpecca, yMEHHE COBepIIaTh OCO3HAHHBIM BBIOOP Oyaymieil mpodeccun u
peanu30BBIBaTH COOCTBEHHBIC KU3HECHHBIC TUTAHEI;

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

7) 3KOJI0rH4eCKOro BOCIIMTAHUSA:

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

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAyKH, IOCTHXKCHHSAM HAyYHO-TEXHMUYECKOTO IIporpecca M
OOIIECTBEHHOM MPAKTHUKH, 32 CUET MIOHUMAHUS POIH WH(OOPMAITMOHHBIX PECYPCOB,
WH(OPMAITMOHHBIX TPOIECCOB U WHGOPMAIIMOHHBIX TEXHOJOTHM B YCIOBHUAX
1idpoBoit TpaHchopMaIui MHOTHX cep )KHU3HH COBPEMEHHOTO O0IIECTBA;

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

B nporiecce 1OCTKEHHS THYHOCTHBIX PE3YIBTATOB OCBOSHUS ITPOTPAMMBI TT0
nH(pOpMaATHKE Y OOYYAIOIINXCS COBEPIIICHCTBYETCS AMOIMOHATBHBIN HHTEIJIEKT,
Mpeanoararmii copMUPOBAHHOCTD:

cCaMOpETYyJIMPOBaHUS, BKIIOUYAOIIETO CAMOKOHTPOJIb, YMEHHE TNPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHE, CIOCOOHOCTH aIanTUPOBATBCI K
OMOIMOHAJIEHBIM U3MEHEHHSIM | TPOSIBIISATE THOKOCTH, OBITh OTKPBITBIM HOBOMY;

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

HMIIATUH, BKIIOYAIOLIEH CIOCOOHOCTh MOHUMATh YMOILIMOHATILHOE COCTOSIHUE
JIPYTUX, YYUTHIBATh €r0 TPHU OCYIIECTBICHHH KOMMYHHUKAIIMH, CIOCOOHOCTH K
COUYBCTBHIO M COTIEPEIKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITFOUAIOIINX CITIOCOOHOCTh BHICTPANBATh OTHOIICHHUS
C IPYTUMH JIFOJIbMU, 3a00TUTHCS, IPOSABIIATh UHTEPEC U pa3peliaTh KOH(IUKTHI.



METAINIPEAMETHBIE PE3YJIBTATBI

B pesynabrate wu3ydenus HHGOPMATUKHA HA YPOBHE CpPEIHEro OOIIEro
oOpa3zoBaHus y oOyuaromierocss OyayT chopMUPOBaHbBl MeETanpeaIMETHbIC
pE3yNbTaThl, OTPAKCHHBIE B YHHBEPCAIBHBIX yUEOHBIX NEUCTBHUSIX, & UMEHHO —
MO3HABATENIbHBIC YHUBEPCAJIbHBIE Yy4eOHbIE [JEUCTBUS, KOMMYHUKATUBHbIC
yYHUBEpCalIbHble Y4YeOHbIE JCUCTBUS, PETYJSTUBHBIE YHUBEpCAIbHBIC Y4YEOHbBIC
JENUCTBUS, COBMECTHAS JIEATEIbHOCTD.

ITo3naBaTe/ibHbIC YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBUS

1) 6a30Bble JJOruvYecKmne JaeicTBUSI:

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

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

ONpENENATh LEJN JACSITEIBHOCTH, 334aBaTh IApaMeTPbl M KPUTEPUU HX
JOCTHKEHHS],

BBISIBJISAITh 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMATPUBAEMBIX SABJICHUSIX;

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 U BBIIOIHATH pa0OTy B YCIOBUAX PEAIbHOTO, BUPTYaJIbHOTO
Y KOMOMHUPOBAHHOTO B3aUMOJCHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE NTPU PELICHUH KU3HEHHBIX IPoOIIeM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th HABBIKAMH Y4E€OHO-UCCIE0BATENbCKON U TPOESKTHOM ESITEIbHOCTH,
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;

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

CTaBUTh U (HOpPMyIUpOBaTh COOCTBEHHBIE 3aJaylM B 00Opa30BaTEIbHOM
JEATEIIbHOCTH M JKU3HEHHBIX CUTYalUsX;



BBISIBJISITh [IPUYMHHO-CIIEICTBEHHBIE CBSI3M M aKTyaJIM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIOTE3Y €€ PEIICHHS, HAXOAUTh apPTyYMEHTHI ISl JOKa3aTeIbCTBAa CBOMX
YTBEPXKACHU, 3a]JaBaTh MapaMeTPbl U KPUTEPUH PEIICHUS;

aHAJIM3UpPOBaTh MOJYYEHHbIE B XOJE pEUICHHWs 3aJaud  pPe3yJIbTaThl,
KPUTHYECKH 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 MIPAKTHUUECKYIO 00jacTu
KU3HEIEATEIbHOCTH;

YMETh UHTErPUPOBATH 3HAHUS U3 PA3HBIX YUCOHBIX MTPEIMETOB;

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

3) pabora ¢ uHpopmMaumei:

BJIa/IETh HaBBIKAMH MOTy4eHUsI HHPOPMAIH U3 UCTOYHUKOB Pa3HBIX THIIOB,
CaMOCTOATENIbHO  OCYIIECTBJIATh  IOWUCK,  aHalu3, CUCTEMAaTU3alul |
UHTEPIPETALNIO HH()OPMALIUK PA3ITUYHBIX BUAOB U (OPM IPEICTABICHNUS;

CO3/1aBaTh TEKCThl B pa3iMuHbIX (opMarax ¢ y4E€TOM Ha3HAUYCHUs
uHpopMauu U 1EJEeBOM  ayJUTOpUH, BbIOMpas ONTUMAIBHYIO  (QopMy
MIPE/ICTABIICHUS U BU3yaJlU3alliy;

OLIEHUBATh JIOCTOBEPHOCTb, JIESTUTUMHOCTh HMH(pOpManuu, €€ COOTBETCTBUE
IIPABOBBIM U MOPAJIbHO-3TUYECKUM HOpMaM;

UCIIONIBb30BaTh  CpeAcTBa  MH(POPMALMOHHBIX M  KOMMYHHMKallMOHHBIX
TEXHOJOTHHA B PEIICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a/1a4 ¢ cCOOI0IeHEeM TpeOOBaHUM SPrOHOMUKH, TEXHUKH O€301TaCHOCTH, TUTUEHBI,
pecypcocOepexeHusi, MPaBOBbIX W 3THYECKHMX HOPM, HOPM HH(OpPMAIMOHHON
0e3011aCHOCTH;

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

KoMMyHuKaTHBHBIE YHHBePcaIbHbIe YueOHbIe el CTBUSA

1) oO61ienme:

OCyHICCTBJIITh KOMMYHHUKAIIMU BO BCCX C(I)ean KHU3HU,

pacmo3HaBaTh HEBEpOATbHBIE CpeACTBa OOIIEHWS, MMOHMMATh 3HAYCHUE
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 M3JIATaTh CBOKO TOYKY 3PEHHUSI C HMCIIOJb30BAHUEM
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 JIEHCTBUSL MO HUX JOCTHKCHHUIO: COCTABJIATH IUIAH JCHCTBUM,
pacmpenensaTh pojii ¢ Y4€TOM MHEHHH YYaCTHHKOB, OOCYXIaTh PE3yIbTaThl
COBMECTHOM padoThI;

OIICHUBATh KAYECTBO CBOETO BKJIaa M KaXJA0T0 YYaCTHUKA KOMAaH bl B OOLIUN
pe3yJbTarT 1Mo pa3paboTaHHBIM KPUTEPHIM;

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

OCYIIECTBIISITh TMO3UTUBHOE CTPATETMYECKOE TOBEICHUE B PA3JIMYHBIX
CUTYyalUsX, MIPOSIBISATh TBOPUECTBO U BOOOpakeHUE, ObITh HHUIIUATUBHBIM.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC YYeOHbIE 1eliCTBUS

1) camoopranuszanmus:

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

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

JIaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacumMpsITh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIOYTCHHI;

JienaTh OCO3HAHHBIN BEIOOD, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32
peleHue;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

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

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTyalUsIM, BHOCHUTb KOPPEKTHBBI B AESTEIBHOCTb,
OLICHMBATh COOTBETCTBUE PE3YJIbTAaTOB LIECIISAM;

BJaJE€Th HABBIKAMU  IIO3HABATEIbHOM  pediieKcuM Kak  OCO3HAHHUSA
COBEPIIAEMBIX JEUCTBUM M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H



OCHOBaHUM, UCMHOJIB30BaTh MPHUEMBI peIEKCUH AJIsi OLEHKUA CHUTyalluH, 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 YriyOJ€HHOro ypoBHs 6 10
Kaacce 00y4aromuMucs OyyT JOCTUTHYTHI CIEIYIOIINUE IPEIMETHBIE PE3YIbTATHI:

BJIAJICHUE MPEACTABICHUSIMH O POJM HHGOPMAIMK M CBS3aHHBIX C HEH
IPOIECCOB B TPUPOJIE, TEXHUKE M OOIIECTBE, MOHATUAMU «HH(DOpMAIHs,
«UH(DOPMAITMOHHBIN TPOIIECCH, KCUCTEMAY, KKOMITIOHEHTHI CHCTEMBI», «CUCTEMHBIN
abdexTy, «mHbOPMAIIMOHHAS CUCTEMAaY, KCHCTEMa YIIPaBICHUSY;

BIAJICHUE METOJaMH TOuCKka uHpopmamuu B ceth VHTepHET, yMeHwue
KPUTUYECKU OIIEHUBATh MH(OpMAIUIO, TOIYYSHHYIO U3 ceTu HTepHeT;

YMEHUE XapaKTepHW30BaTh OOJBIIHE JaHHBIC, TMPUBOAUTH IPUMEPHI
WCTOYHUKOB WX TIOJYYCHUS W  HAMPABICHUS HWCIIOJB30BAHUSA, yMCHHUE
KJacCU(UIIMPOBAaTh OCHOBHBIE 3a/Jaud aHAJIW3a JaHHBIX (MPOTHO3UPOBAHUE,
Kiaccuduxanus, KJIacTepH3alus, aHanu3 OTKJIOHEHUH), MOHUMATh
MOCIIEIOBATEIHLHOCTh PEIICHHUS 3a/1a4 aHAIN3a JaHHBIX: cOOp MEPBUYHBIX JaHHBIX,
OYNCTKAa W OIICHKa KaudecTBa JaHHBIX, BBIOOp W/WIM TIOCTPOEHUE MOJECIH,
npeoOpa3oBaHne JaHHBIX, BU3YAIU3AIHs TAaHHBIX, HHTEPIPETAIUS Pe3yIbTaTOB;

MOHUMAHUE OCHOBHBIX MPHUHIIMIIOB YCTPOWCTBA W (PYHKIIMOHUPOBAHUS
COBPEMEHHBIX CTAIIMOHAPHBIX U MOOMIIBHBIX KOMITHIOTEPOB, TEHCHIIMA Pa3BUTHS
KOMITBFOTEPHBIX TEXHOJIOTHH;

BJIAJICHUEC HaBbIKAMHU PabOTHI C OMNMEPAIMOHHBIMA CHCTEMaMH, OCHOBHBIMH
BUJIaMU TTPOTPAMMHOTO 00ECIIeUeHUS AJIs PEIICHHS YU4eOHBIX 3a71a4 110 BEIOpaHHOMN
CHelMaTnu3alliu;

HAJIMYKE MPECTABICHUN O KOMITBIOTEPHBIX CETSIX M UX POJIM B COBPEMEHHOM
MUpE, 0 0a30BbIX MPUHIMIIAX OPraHU3alUU U QYHKIIMOHUPOBAHUS KOMITBIOTEPHBIX
ceTedd, 00 OOmMMX NPUHIUIIAX Pa3padOTKH U (PYHKIIMOHHPOBAHUS HWHTEPHET-
IIPUIIOKEHUM;



MOHUMAaHWE yTpo3 HHPOPMAITMOHHON 0€301TaCHOCTH, UCTIOJIH30BAHNE METOIOB
U CPENICTB MPOTUBOJCUCTBUS ITUM Yrpo3aM, coOJII0JeHUE Mep OEe30MacCHOCTH,
MPEIOTBPAIAIONINX HE3aKOHHOE PACIPOCTPAHCHHWE TMEPCOHAIBHBIX JTaHHBIX,
coOto/ieHne TpeOOBaHUN TEXHUKU O€30MacHOCTH M TUTHEHBI MpU padoTe C
KOMITBIOTEPAMHU U APYTUMHU KOMIIOHEHTaMH HHU(PPOBOTO OKPYKEHHUS, TOHUMaHUE
IIPABOBBIX OCHOB HUCIIOIH30BAHUS KOMITBIOTEPHBIX TPOTpaMM, 0a3 JTaHHBIX U paOOTHI
B cetu MHTEpHET;

MOHMMAHUE OCHOBHBIX MPUHIMUIIOB JUCKPETU3ALMU PA3IUYHBIX BHUJOB
uHopMaIuu, yMEHHUE ONpelnesiTh HMHPOPMALUOHHBI O0BEM TEKCTOBBIX,
rpauueckux M 3BYKOBBIX JAHHBIX MPHU 3aJlaHHBIX MapaMeTpax JUCKPETH3alluH,
YMEHUE OTNPELISITh CPEAHIOI0 CKOPOCTH Mepeadyn JaHHBIX, OIICHHBATH N3MCHCHUE
BpEMEHU TMepeayr TpH HW3MEHEHHH WH(GOPMAIIMOHHOTO O0BEMA MaHHBIX W
XapaKTEpUCTUK KaHaja CBSI3H;

YMEHHUE HCIONb30BaTh MPU PEHICHUH 3aJlad CBOMCTBA MO3UIIMOHHON 3alTUCH
YHUCeJl, AITOPUTMA ITOCTPOCHHUS 3aIMCH YHCTIa B TIO3UITMOHHON CHCTEME CUHUCIICHUS
C 3aJJaHHBIM OCHOBAaHHMEM W IOCTPOCHHUS YHCIIA IO CTPOKE, COJEpKaIllel 3aluch
ATOTO YKCJIA B TO3UIIMOHHOMN CHCTEME CUHCIICHUS C 3aJaHHBIM OCHOBAaHUEM, YMEHHUE
BBITIOJIHATH apU(PMETHUECKHUE OTIepaIlii B TO3UIIMOHHBIX CUCTEMAX CUUCIICHUS;

yYMEHUE BBITIOJIHATH MPeoOpa3OBaHMs JIOTMUECKUX BBIPAKCHHM, HCIIONB3YS
3aKOHBI adreOphl JIOTUKH, YMEHUE CTPOUTh JIOTHYECKOEC BBIPAXKCHUE B
TU3BIOHKTUBHONW W KOHBIOHKTHBHOW HOPMAJIBHBIX (hOpMax IO 3aJaHHON TaOimIe
UCTUHHOCTH, HWCCJENI0BAaTh OOJACTh MCTHHHOCTU BBICKA3BbIBAHUS, COACPIKAIIETO
NepeMEHHbBIE, PEIIaTh HECIOXKHBIC JJOTHYECKHE YPABHEHHS M CUCTEMbI ypaBHEHUA;

MOHMMaHUE O0a30BBIX QJITOPUTMOB OOpPaOOTKM YHCIOBOM U TEKCTOBOM
uHpopMaIuu (3alruch Yrcesl B MO3UIIMOHHONW CHCTEME CUWCIICHUS, HAaXOXKICHUE
BCEX MPOCTHIX YUCEN B 33JJaHHOM JUara3oHe, 00paboTKa MHOTOPAa3PSAHBIX MEITbIX
YHUCeJ, aHAJIN3 CUMBOJIBHBIX CTPOK M APYTHX), aJITOPUTMOB TIOWCKA U COPTUPOBKH,
YMEHUE OMNPEACNATh CI0XHOCTh HM3y4aeMbIX B Kypce Oa30BBIX alTOPUTMOB
(cyMMHpoOBaHHWE JJIEMEHTOB MacCHBa, COpPTHPOBKAa MacCHBa, IEepeOOpPHBIC
QITOPUTMBI, IBOMYHBIA TOWCK) W MPHBOJUTH MPUMEPHI HECKOJIBKUX aJTOPUTMOB
Pa3HOM CJIOKHOCTH JIJISl PEIICHUS OHOM 3a1a4H;

BJIAJICHUE YHUBEPCAJIHHBIM SI3BIKOM IMPOTPAMMHUPOBAHUS BBICOKOTO YPOBHS
(Python, Java, C++, C#), mpeacraBieHussMH O 0a30BbIX THIAX JAHHBIX W
CTPYKTypax JaHHBIX, YMEHHE HCIOJb30BaTh OCHOBHBIC  YIIPaBJISIOIINC
KOHCTPYKI[MU, YMEHHUE OCYILIECTBISATh aHAIW3 NPEIJIOKEHHOW MPOTrpaMMBbI:
OTIPEIEISITh PE3YNBTAThl PA0OTHI MPOTPAMMEI TIPU 33IaHHBIX MCXOJIHBIX JTAHHBIX,
OTIPEIENSITh, MPU KAKUX HCXOJHBIX JAHHBIX BO3MOXKHO TOJIYYCHHE YKa3aHHBIX
pE3yNbTAaTOB, BBISBIATH JAaHHBIC, KOTOPHIE MOTYT MPUBECTH K OMMUOKE B padoTe
porpamMmsl, GOpPMYyIUPOBAThH NPEIJI0KEHUS M0 YAYUIIEHUIO POTPAMMHOI0 KOJIa;



YMEHHUE CO37aBaTh CTPYKTYPUPOBAHHbICE TEKCTOBBIE JIOKYMEHTHI W
JIEMOHCTPAIIMOHHBIE MaTEPUAJIbl C UCTIOJIb30BAHUEM BO3MOXKHOCTEH COBPEMEHHBIX
MPOTPAMMHBIX CPEJICTB U 00JIAYHBIX CEPBUCOB;

YMEHHE HUCTIOIb30BaTh AJICKTPOHHBIC TaOIUIIBI IJI aHAIK3a, IPEICTaBICHUS U
00pabOTKMU MaHHBIX (BKJIIOYas BBIUMCICHHE CYMMBI, CPEIHETO apu(pmMeTnyecKoro,
HAauOOJIBIIIET0O W HAWMCHBIIETO 3HAYCHHM, pEIICHUEe YpPaBHEHWU, BBIOOD
ONTUMAJBLHOIO  pelieHus, noAdOp JIMHUM  TPEHJa, pelieHue  3aaad
MIPOTHO3UPOBAHUS ).

B mpomecce u3ydeHuss kypca HHGPOpMATHKH Yyriayoi€éHHOro ypoBHs 6 11
Kaacce 00yJaronuMucs OYIyT TOCTUTHYTHI CIICTYIOIIUE MMPEIMETHBIC PE3YyIbTaThI:

YMEHHUE CTPOUTh HEPABHOMEPHBIC KObI, JOIMYCKAIOIIUE OJHO3HAYHOE
JIEKOJIUPOBAHKUE COOOIIECHUN (MpePUKCHBIE KOJIbI), HCIO0JIb30BaTh MPOCTEUIIINE
KOJIbI, KOTOPBIC MO3BOJISIOT OOHAPYKUBATh M UCIIPABIIAThH OIMIMOKHU IPHU Iepeaaye
JIAHHBIX, CTPOUTH KOJI, 00ECTICYMBAIOIINI HAUMEHBIIYIO BO3MOKHYIO CPEIHIOIO
JUTMHY COOOIIEHUSI MPU HU3BECTHOM YACTOTE€ CHUMBOJIOB, MOSICHATH MPUHIIUIBI
pabOTHI MPOCTHIX AJTOPUTMOB CHKATHUSI JJAHHBIX;

YMEHHE pellaTh aJrOpUTMHUUYECKUE 3a/a4d, CBSI3aHHBIC C aHAIW30M rpados
(3aa4u TOCTPOCHHMS ONITUMATBLHOTO ITyTH MEXTy BeplTuHaMu rpada, onpeaesICHUs
KOJIMYECTBA  Pa3JIMYHBIX MYyTeHd MEXAYy BEpUIMHAMU OPUEHTHPOBAHHOIO
alMKJINYECKOTo rpada), yMeHHe UCII0JIb30BATh JIEPEBbS MPU aHAIN3€E U OCTPOEHUHU
KOJIOB U JIJISI IPEACTaBICHUS apu(METHUECKUX BBIPAXKEHUM, MPU PEIICHUM 3a]1a4
MOMCKa U COPTUPOBKH, YMEHHUE CTPOUTH JACPEBO UIPHI M0 3aJaHHOMY aJIrOpUTMY,
pa3pabaTeiBaTh 1 OOOCHOBBIBATH BHIMTPHINTHYIO CTPATETHIO UTPHI;

yMEHHE pa3paldaTbiBaTh W pPEaJIM30BBIBATH B BHAC MpOorpamMm 0a30BbIe
QJITOPUTMBI, YMEHUE MCMOJIb30BaTh B MpOrpaMMax JaHHbIC Pa3IUYHBIX TUIIOB C
YYETOM OTPAHMYECHUN HA JUANA30H UX BO3MOXHBIX 3HAYCHUU, NMPUMEHATH NPHU
pEelIeHNH 3a/1ad CTPYKTYPhI JaHHBIX (CIIUCKH, CIOBApH, CTEKU, OYEPEAU, AEPEBbS),
WCIIOJIb30BaTh 0a30BbIE OMEpAMM CO CTPYKTypaMH JaHHBIX, TPUMEHSTh
CTaHJapPTHBIE U COOCTBEHHBIE MOMPOTPAMMEBI [ 00paOOTKH YHCIOBBIX IAaHHBIX U
CUMBOJIBHBIX CTPOK, HCIIOJIb30BaTh TIpU pa3paboTKe MporpamMm OHOIUOTEKH
noAmporpaMM, 3HaTh (YHKIIMOHAJIBHBIE BO3MOXKHOCTH HHCTPYMEHTAIBHBIX
CPEIICTB Cpefbl pa3padOTKH, YMEHHE HCTIOIb30BaTh CPEJICTBA OTJIAJIKH MPOTPAMM B
cpezie MporpaMMUPOBaHUS], YMEHUE JOKYMEHTUPOBATH MPOrPAMMBI;

YMEHHE CO3/aBaTh BEO-CTPAHUIIBI;

BJIaJICHUE OCHOBHBIMU CBEJICHUSMHU O 0a3ax JaHHBIX, UX CTPYKTYpe, CpeICTBaX
co37aHusl M pabOThl C HUMHU, YMEHHUE HCIIOIH30BaTh TAOJIUYHBIE (PEISIIIHOHHBIC)
0a3bl JaHHBIX (COCTABISATH 3aMPOCHl B 0a3aX JAHHBIX, BBHIIOJHITH COPTHPOBKY H
MOUCK 3amuced B 0a3e JAaHHBIX, HAIOJHATH pa3paboTaHHyl0 0a3y NaHHBIX) U
CIIPABOYHBIE CUCTEMBI;



YMEHHE UCIOJIb30BaTh KOMIIBIOTEPHO-MAaTEMaTHUECKUE MOJICIH I aHAIHU3a
O00BEKTOB U MPOIIECCOB: (OPMYIUPOBATH I1€]Ib MOJCITUPOBAHHSI, BBITIOIHITH aHAIH3
pe3yabTaTOB, MOJYYEHHBIX B XOJ€ MOJCIUPOBAHMS, OIICHHBATh COOTBETCTBHE
MOJICNIA MOJIEIUPYEMOMY OOBEKTY WM TPOLECCY, MPEACTABISATh DPE3YJIbTaThl
MO/ICJIMPOBAHUS B HATJISIATHOM BHJIE;

YMEHHE OpraHU30BBIBATH JMYHOE HH(OPMALMOHHOE MPOCTPAHCTBO C
UCIIOJIb30BAaHUEM PA3IUYHBIX CPEACTB LHU(PPOBBIX TEXHOJOTUH, TOHUMaHUE
BO3MOYKHOCTEH IU(PPOBBIX CEPBHCOB T'OCYAAPCTBEHHBIX YCIYTr, LHU(POBBIX
00pa3oBaTeNbHBIX CEPBHCOB;

NOHMMAaHHE OCHOBHBIX MPHUHIUIIOB paObOThl, BO3MOKHOCTEN U OrpaHUYEHUS
NPUMEHEHHUsI TEXHOJOTHI MCKYCCTBEHHOTO HMHTEJIEKTa B Pa3NWYHBIX 00JACTAX,
HAJIMYUE TPEJCTABICHUIA O Kpyre penraeMbIXx 3a7ad MalIduHHOTO OO0y4YeHUs
(pacnio3HaBaHMsl, KJaCCU(PUKAUU U MPOTHO3UPOBAHUS) HAIMUUE MPEACTABICHUM
00  UCHOJB30BAaHUM  HMHMOPMAIMOHHBIX  TEXHOJOTMH B  pa3iMuYHBIX
npodeccuoHaNbHbIX chepax.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
Konu4yectBo yacos
HaumeHoBaHue pa3jiesioB U TeM JaekTpoHHbIe (HU(pPOBHIE)
Ne i/m Kourposbubie IIpakTuyeckue
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE PeCypChl
padoTshI padoThI
Paznea 1. llndpoBasi rpaMOTHOCTH
Kommnsrorep - epcalibHOE
1.1 MHI: Tep - YHUBCpCAILH 6 https://m.edso0.ru/S7G1C8I4F
yYCTPOMCTBO 00PabOTKHM JaHHBIX
1.2 [IporpammHuoe obecrieueHue 6 https://m.eds00.ru/O7Y8HOARP
1.3 KomnbroTepHsie cetu https://m.edsoo.ru/T9X8USCSJ
1.4 NudopmanmonHas 6€301macHOCTb 7 2 https://m.edso0.ru/O5P5Z0J41
Hroro o pasneny 24
Pa3nea 2. Teoperuueckue 0CHOBbI HH(POPMATUKH
IT
2.1 PeACTABICHHE HHpOpMALH B 19 2 https://m.edsoo.ru/H8U3VEVOH
KOMIIBIOTEPE
2.2 OCHOBBI JITE€OPHI JIOTHKA 14 1 https://m.edso0.ru/B9T2COL4Q
23 KomnerotepHas apupmerrnka 7 1 https://m.edsoo.ru/N6JSM6ASR
Hroro no pazneny 40
Pa3nea 3. AnropuTmMbl M IPOrpaMMHUpPOBaHHUeE
3.1 BBenenue B nporpaMmMupoBaHue 16 0.5 https://m.edsoo.ru/P6H302G6S
3.2 BcnomorarenbHble aaropuTMbl 8 2 https://m.edsoo.ru/C2AOR9PII
3.3 YucneHHbIE METOIBI 3 https://m.edso0.ru/U6LOX7F9Y
Aunro 00pabOTKH CHMBO
34 JITOPITIMBE ODPAbOTICH CHMBOIBHEIX 5 1 https://m.edsoo.ru/D2W2COE6B
JTAHHBIX
3.5 Anroput™Mbl 00pabOTKH MacCHBOB 10 3.5 https://m.edso0.ru/COW7TWOW7X



https://m.edsoo.ru/S7G1C8I4F
https://m.edsoo.ru/O7Y8H0A8P
https://m.edsoo.ru/T9X8U5C5J
https://m.edsoo.ru/O5P5Z0J4I
https://m.edsoo.ru/H8U3V8V0H
https://m.edsoo.ru/B9T2C0L4Q
https://m.edsoo.ru/N6J5M6A5R
https://m.edsoo.ru/P6H3O2G6S
https://m.edsoo.ru/C2A0R9P9I
https://m.edsoo.ru/U6L0X7F9Y
https://m.edsoo.ru/D2W2C0E6B
https://m.edsoo.ru/C9W7W0W7X

Hroro no pazneny

Pasznea 4. UndpopManmoHHbIe TEXHOJIOTHH

44

4.1 O0paboTka TEKCTOBBIX JOKYMEHTOB 2.5 https://m.edsoo.ru/N8GIE1S4M
4.2 AHanu3 JaHHBIX 3 https://m.edsoo.ru/G2S9B2FOE
Hroro no pazneny 14
PesepBHoe Bpems 14 https://m.edsoo.ru/FOJ6H3P2Y
OBIIEE KOJIMYECTBO YACOB I1O0 136 215

I[TPOTPAMME



https://m.edsoo.ru/N8G9E1S4M
https://m.edsoo.ru/G2S9B2F0E
https://m.edsoo.ru/F0J6H3P2Y

11 KJIACC

HaumeHoBaHue pa3/iesioB U TeM

KoaunuecTBO 4acoB

JaekTpoHHbIe (HU(pPOBbHIE)

Ne ni/m Konrpouabnsie  IIpakTnyeckue
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe Pecypchl
padoThI padoThI
Pa3znea 1. TeopeTudeckue 0CHOBbI MH(POPMATHKH
HNudopma 0
1.1 AopmaNIA 1 HH(OPMALHOHHEIC 10 2.5 https://m.edsoo.ru/Q1M9A8Z6B
IIPOLIECCHI
1.2 MoaenupoBanue 8 2 https://m.edsoo.ru/N3Y708EQV
Uroro no pazueny 18
Paznen 2. AroputMbl 4 NIpOrpaMMHpPOBAHUE
2.1 DJIEMEHTHI TEOPUHU AJTOPUTMOB 6 1 https://m.edsoo.ru/F6X7HSP6V
2.2 ANTOPUTMBI U CTPYKTYPBI JAHHBIX 28 10 https://m.edsoo.ru/LECTKSR3R
O 0 -
2.3 CHOBBL OUBCKTHO-OPHCHTHPOBAHHEOTO 16 4.5 https://m.edsoo.ru/Q2S9V4A9E
pOrpaMMHUpOBaHUS
Uroro no pazaeny 50
Pa3nea 3. UnpopManoHHbIE TEXHOJTOTHH
KomnsrorepHo-
3.1 MIBIOTEPHO-MaTEMATHHECKO® 8 2 https://m.edsoo.ru/M7KO0A8WOT
MOJIETUPOBaHUE
3.2 ba3bl naHHbBIX 10 https://m.edsoo0.ru/K4S7T203X
33 Beb6-caiite 14 https://m.edsoo.ru/H3C1Z0R1E
3.4 KowmmerotepHas rpaduka 3.5 https://m.edsoo.ru/E7J3M6KOE
3.5 3D-moaenupoBaHue 8 3 https://m.edso0o.ru/P3Y6T0G2Z
Uroro no pazaeny 48
PesepBHOe Bpems 20 https://m.edsoo.ru/R1P8J7DOU



https://m.edsoo.ru/Q1M9A8Z6B
https://m.edsoo.ru/N3Y7O8E0V
https://m.edsoo.ru/F6X7H5P6V
https://m.edsoo.ru/L8C7K5R3R
https://m.edsoo.ru/Q2S9V4A9E
https://m.edsoo.ru/M7K0A8W0T
https://m.edsoo.ru/K4S7T2O3X
https://m.edsoo.ru/H3C1Z0R1E
https://m.edsoo.ru/E7J3M6K0E
https://m.edsoo.ru/P3Y6T0G2Z
https://m.edsoo.ru/R1P8J7D0U

OBIIEE KOJIMYECTBO YACOB I1O

136 0 36.5
I[TPOTPAMME



IHOYPOYHOE IIVTAHUPOBAHUE

10 KUIACC
KonuyecTBo yacos

Ne Hara JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka KonrTpoabubie IIpakTuueckue

n/n Bcero H3ydeHusi oOpa3oBaTe/ibHBbIE PeCypcChl

padoThbI padoTshI
TpeGoBaHUs TEXHUKHU
0€30MaCHOCTH ¥ TUTHEHBI IPU
1 paboTe ¢ KOMITBIOTEpaMH | 1 https://m.edsoo.ru/W6QS5T2H4X

JIPYTUMU KOMIIOHEHTaMU
MU (POBOTO OKPYKEHHS

[IpuHmns paboTh
2 KOMITBIOTEPOB U 1 https://m.edsoo.ru/K2Z0N1P4U
KOMITBIOTEPHBIX CUCTEM

OOMEH JaHHBIMU C ITIOMOIILIO
3 mH. KoHTposuiepsl BHEITHUX 1 https://m.edsoo.ru/H8R4K 0K 2K

YCTPOWCTB

ABTOMAaTHYECKOE BBLITIOJIHEHHUE
4 1 https://m.edsoo.ru/J1IE2Q3J5X
MIpOrpaMMbl POLECCOPOM

OneparuBHasi, IOCTOSIHHASA U
JOJITCOBPEMEHHAs IaMSITh.

5 KonTtpomnepsl BHEIIHUX 1 https://m.edsoo.ru/YSD7S6Q21
ycTpoucts. [Ipsamoit noctyn k
aMsATH
CoBpeMeHHbIE KOMITBIOTEPHBIE

6 P P 1 https://m.edso0o.ru/P9ID8X8G5Y
TEXHOJIOTHHU
[IporpamMmmMHoe obecrieueHue

7 porPp 1 https://m.edsoo.ru/E8P3U6W1Q

KOMIIBIOTEPOB, KOMIIBIOTCPHBIX



https://m.edsoo.ru/W6Q5T2H4X
https://m.edsoo.ru/K2Z0N1P4U
https://m.edsoo.ru/H8R4K0K2K
https://m.edsoo.ru/J1E2Q3J5X
https://m.edsoo.ru/Y5D7S6Q2I
https://m.edsoo.ru/P9D8X8G5Y
https://m.edsoo.ru/E8P3U6W1Q

CHCTEM 1 MOOWMIIBHBIX
YCTPOMCTB

10

CucreMHOe ITpOrpaMMHOE
obecnieyenue. OnepalnnoHHbIe
CHCTEMBI

Yrunursl. paiiBepbl
yctpoiicts. [1apamnensHoe
MpOrpaMMHUpPOBaHUE

HNucramnganus 1 JeUHCTAILIS IS
MPOrpaMMHOTO 00ecIIeUeHUs

https://m.edsoo.ru/J6KOYOP7L

https://m.edsoo.ru/NOD7Y700F

https://m.edsoo.ru/J9R4MELS5A

11

®aiIoBBIC CUCTEMEL.
[IpuHuune pazMenieHus u
MMeHOBaHUs (ailyioB B
JIOJITOBPEMEHHOM TTaMSITH.
[I1aboHBI AJ1 OMUCAHUS TPYIII
¢aitnos

https://m.edsoo.ru/K8I4E9M3S

12

3axkoHOAATEIBCTBO Poccuiickoi
denepanuu B 006JaCTH
MIPOrPaMMHOTO OOecTIieueHus U
JTAHHBIX

https://m.edsoo.ru/G6J1Y2TOL

13

[IpuHUMIBEI TOCTpOEHUS U
anmapaTHble KOMIIOHEHTHI
KOMIIBIOTEpHBIX ceTeill. CeTeBble
IIPOTOKOJIBI

https://m.edsoo.ru/B6O0R8X40Q

14

15

Cetp UnTepuer

Paznenenune IP-cetn Ha moziceTu
C IIOMOIIIBIO MAaCOK MOJICETEN

https://m.edsoo.ru/L1H7F0V3V

https://m.edsoo.ru/D3C3Q6F1T

16

CeteBoe aIMUHUCTPUPOBAHKE

https://m.eds00.ru/X9Q4T3B8N



https://m.edsoo.ru/J6K0Y0P7L
https://m.edsoo.ru/N0D7Y7O0F
https://m.edsoo.ru/J9R4M8L5A
https://m.edsoo.ru/K8I4E9M3S
https://m.edsoo.ru/G6J1Y2T0L
https://m.edsoo.ru/B6O0R8X4Q
https://m.edsoo.ru/L1H7F0V3V
https://m.edsoo.ru/D3C3Q6F1T
https://m.edsoo.ru/X9Q4T3B8N

17

18

Buasl gestenbHOCTH B ceTH
HNutepner. CepBuckl
Hurepnera. ['ocygapcTBeHHBIE
ANEKTPOHHBIE CEPBUCHI U
yCIIyTH

WNudopmannonnas
0€301acHOCTh

https://m.edsoo.ru/E1B9G8T30

https://m.edsoo.ru/O4H3Z7EON

19

20

21

BpenoHocHbie porpaMMHOE
oOecriedeHre 1 MeTo bl O0PHOBI
C HUM

[IpakTuueckas pabota 1mo Teme
"AHTUBUPYCHBIE NIPOrpaMMbl"

Opranuzanus JMYHOTO apXHBa
uHpopmanuu. PesepBHoe
konupoBanue. [TaponbHas
3alUTa apXxuBa

https://m.edsoo.ru/X6G4W2L6C

https://m.edsoo.ru/J6H4B1T3F

https://m.eds00.ru/C0Y6J9G8O

22

[[udpoBanue 1aHHBIX

https://m.edsoo.ru/B8P3FIP61

23

24

AnroputM nmmmdposanus RSA.
Creranorpadus

[IpakTuyeckas pabora o Teme
"udpoBanue JaHHBIX"

https://m.edsoo.ru/C1L4Y1S4X

https://m.edsoo.ru/F5L3Q0T3Y

25

Wndopmanus, 1aHHbIE U
3HaHud. MupopmManmonHbie
IIPOLIECCHI B IPUPOJIE, TEXHUKE
U o01IecTBe

https://m.edsoo.ru/F5SI1H6F5Z

26

HenpepbIBHBIC M TUCKPETHBIC
BEJINYMHBI U CUTHAJIBL.
Heo0xomumocTts

https://m.edsoo0.ru/W9Y4V1Y5P



https://m.edsoo.ru/E1B9G8T3O
https://m.edsoo.ru/O4H3Z7E0N
https://m.edsoo.ru/X6G4W2L6C
https://m.edsoo.ru/J6H4B1T3F
https://m.edsoo.ru/C0Y6J9G8O
https://m.edsoo.ru/B8P3F9P6I
https://m.edsoo.ru/C1L4Y1S4X
https://m.edsoo.ru/F5L3Q0T3Y
https://m.edsoo.ru/F5I1H6F5Z
https://m.edsoo.ru/W9Y4V1Y5P

27

28

29

JTUCKPETH3AIMN HHPOPMAIIHH,
npeIHa3HAuYCHHOM TSI
XpaHEeHUs, TIepeiavun U
00paboTKH B 1M (PPOBBIX
crcTemMax

JIBOMYHOE KOIMPOBAHUE.
PaBHOMEpHBIE N
HEpPaBHOMEPHBIE KOJIBI.
JlexonupoBaHue COOOIIECHUH,
3alMCaHHBIX C TOMOILBIO
HEPaBHOMEPHBIX KOJOB

Ycenosue dano. [loctpoenue
OJIHO3HAYHO JAEKOAUPYEMBIX
KOJIOB C TIOMOIIBIO I€pEBA.
I'pad An. A. MapkoBa

Enunuiel uamepenus
KOJIH4YecTBa HHPOpMAIUH.
AndaBUTHBIN MOIXO K OLIEHKE
KoJr4ecTBa nHGopMaIuu

https://m.edsoo.ru/UOL2VOESH

https://m.edsoo.ru/Q9T5B3X9L

https://m.edsoo.ru/S5K9N2T1D

30

31

32

CucteMbl CUHCIIEHUS

[IepeBon uncen u3 oaHOM
CUCTEMBI CUHCJICHHS B IPYTYIO
JIBouuHasi, BOCbMepHYHAS U

MIMEeCTHAATATCPHUIHASA CUCTCMbI
CUHCJICHUA, CBA3b MCXKIY HUMU

https://m.edsoo.ru/W2FOW3W7K

https://m.edsoo.ru/J7TH6D4NSF

https://m.edsoo.ru/J1J3EEW7Q

33

,HBOI/I‘IHaﬂ, BOCBMEpHYHAA U
meCTHAAUAaTCpUIHasA CUCTEMBI
CUHCJICHUA, CBA3b MCXKAY HUMU

https://m.eds00.ru/Q5C9Q1H7C



https://m.edsoo.ru/U0L2V0E8H
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

34

I[BOI/I‘-IHaSI, BOCbMCpHUYHAA U
meCTHaAuaTCpUIHas CUCTEMBI
CUHCJICHUSA, CBA3b MCXKIY HUMU

https://m.edsoo.ru/S7Y2L4M5SM

35

Apudmernieckue onepanuy B
MO3UIIMOHHBIX CUCTEMAaX
CUHCTICHUS

https://m.edsoo.ru/K1Z26K 114S

36

37

TpOI/I‘lHaﬂ YpaBHOBCIICHHAA
CUCTEMA CUUCIICHUA

Z[BOI/I‘IHO-,HCCHTI/I‘IHQ.H CHUCTEMa
CUHUCIICHUA

https://m.edsoo.ru/L1V3B717]

https://m.edsoo.ru/S8FOP8Z9U

38

39

40

KoaupoBanue TekcToB
PacTtpoBoe kogupoBaHue
M300paKeHH

[IpakTnyeckast pabota 1o Teme
"luckpeTrusanus rpapuueckon
uHpopmanun"

https://m.edsoo.ru/O9B8G1KOP

https://m.edsoo.ru/D9V204F9H

https://m.edsoo.ru/X2U0P5J5M

41

[IBeToBbIE MOAETHN. BEkTOpHOE
KoaupoBaHue. PopmaTsl
¢aiinos. TpéxmepHas rpaduxka.
@®pakranpHas rpaduka

https://m.edsoo.ru/K4Q3Z1U8L

42

Komunpoanue 3Byka. OnieHka
nH(pOpMaLIMOHHOTO 00BEMA
3BYKOBBIX JaHHBIX ITPHU
3aJJaHHBIX 4aCTOTE
JMCKPETH3AIMU U pa3psIHOCTH
KOJIUPOBAHUS

https://m.edsoo.ru/P7F5SN2K5K



https://m.edsoo.ru/S7Y2L4M5M
https://m.edsoo.ru/K1Z6K1I4S
https://m.edsoo.ru/L1V3B7I7J
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

43

[IpakTruyeckas pabora o Teme
"luckpeTusanus 3ByKOBOM
nHpopmarun"

https://m.edsoo.ru/R9A9IYIU3IK

44

45

OcHOBBI anreOpsl JIOTUKA

Jlornueckue omnepanuu.
Ta0nuIbpl HCTHHHOCTH

https://m.edsoo.ru/ROR7G8Z2W

https://m.edsoo.ru/Z9F5I8HIL

46

Jlornueckue BeIpaXeHUsI.
Jlornueckue ToxaecTBa.
JloKa3aTenbCTBO JOIMUECKUX
TOKECTB C MIOMOIIbIO TaOIHUI]
UCTUHHOCTHU

https://m.edsoo.ru/N2L5F8F1Y

47

[IpakTnueckas padbora 1o Teme
«IToctpoenue n anamu3 TabIULL
MCTUHHOCTHU B TaOJIMYHOM
IPOLIECCOPEN

https://m.edsoo.ru/COF2T8MOY

48

Jlornueckue onepanuu u
orepary HaJl MHOXECTBaMH

https://m.edsoo.ru/X1UONSE1K

49

50

51

Jlormueckue onepanru u
Oornepanru HaaJ MHOXCCTBaAMU

3aKoHBI ANTeOPBI JTOTHKH.
OKBUBaJICHTHBIE
peoOpa3oBaHUs JTOTHIECKUX
BBIPAKCHUI

Jlornyeckue ypaBHeHMs U
CHUCTEMBI YpaBHEHUI

https://m.edsoo.ru/R2B5SK0U2A

https://m.eds00.ru/Q0S8X6NSKJ

https://m.eds00.ru/Q7VIK30Q80

52

Jlornueckue QyHKITUH.
3aBUCHUMOCTE KOJIMUECTBA
BO3MOYHBIX JIOTHUECKUAX

https://m.edsoo.ru/Z9A0K8E2B



https://m.edsoo.ru/R9A9Y9U3K
https://m.edsoo.ru/R0R7G8Z2W
https://m.edsoo.ru/Z9F5I8H1L
https://m.edsoo.ru/N2L5F8F1Y
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

(GYHKUIUH OT KOJTUYECTBa
aprymeHToB. [lomHbIe crCTEMBI
JIOTMYECKUX (QYHKITUH

53

54

Kanonnueckue hopMsl
JIOTUYECKUX BBIPAXKCHUM.
CoBepllieHHbIE TU3BIOHKTUBHbBIE
U KOHbIOHKTUBHBIC
HOpMaJlbHbIEe (OPMBI,
QJITOPUTMBI UX IIOCTPOEHUS 110
TabIuIe HCTUHHOCTH

Jlornueckue dI1eMEHTEI B
COCTaBE KOMITBIOTEPA

https://m.edsoo.ru/G8T0Z9L9P

https://m.edsoo.ru/I7TH9D1G2Q

55

56

57

Tpurrep. Cymmarop.
MHoropa3psaHblii CyMMaTop
[ToctpoeHue cxem Ha
JIOTUYECKUX IEMEHTaX. 3aluch
JIOTUYECKOTO BBIPAKEHUS 110
JIOTUYECKOU CXeMe

MI/IKpOCXCMH N TCXHOJIOI'Us UX
IMPpOU3BOJACTBA

https://m.edsoo.ru/Y3V4J1S30Q

https://m.edsoo.ru/Q9E2H2S1B

https://m.edsoo.ru/JSEOW6Z5E

58

[IpencraBneHue LebIX YUCEN B
ImamMsITHn KOMHLIOTepa.
OrpaHnnyeHHOCTh AUana3zoHa
YHUCeJl PU OTPaHUYEHUU
KOJIMYECTBA PA3PsA0B.
[lepenonnenue pa3psiHON
CETKH

https://m.eds00.ru/S3IEST1C90

59

be33HakoBLle 1 3HAKOBBIE
JAHHbIE. 3HAKOBBINA OUT.

https://m.eds00.ru/X7Z24Y6Q1X



https://m.edsoo.ru/G8T0Z9L9P
https://m.edsoo.ru/I7H9D1G2Q
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

JIBOMYHBIN JTOMOJHUTEIbHBIN
KOJI OTPUIIATEIIbHBIX YUCEN

60

I[ToOUTOBBIE TOrMYECKHE
onepauuu. Jlornueckui,
apudmeTnyeckuit u
MUKJIMYECKAM CABUTH

https://m.edsoo.ru/X5B8W5K7X

61

62

63

[IudpoBanme ¢ MOMOIIBIO
OOUTOBOM omepanuu
«uckinouaromiee JI»

Hpe,[[CTaBJ'IeHI/Ie H XpaHCHHC B
IIaMATHU KOMIIBXOTCpa
BCIICCTBCHHBIX YHCCII

Brinosninenue onepanuii ¢
BEILIECTBEHHBIMHU YUCIIAMU,
HAKOIUICHHE OIIMOOK MPH
BBIUMCIICHUAX

https://m.edsoo.ru/J2M9X7K7K

https://m.edsoo.ru/X8U2X3L7G

https://m.edsoo.ru/LOSOE9F 5P

64

[IpakTnueckas pabota 1o Teme
«M3ydeHue nopazpsHoro
MAaIIMHHOTO IPEeACTaBICHUS
LEJIBIX ¥ BELIECTBEHHBIX YHCE»

https://m.edsoo.ru/E3M8O3X5H

65

66

AHaJIN3 aaropuTMOB

Oranel peleHns 3a1a4 Ha
KOMIIBIOTEPE.
HNHCcTpyMeHTaIbHBIE CPEACTBA!
TPAHCHATOP, OTIATUHK,

PO UITHPOBITUK

https://m.edsoo.ru/H312U3E2V

https://m.edsoo.ru/Q6TIK4ANOE

67

Cpena nporpaMMHpOBaHHUSL.
KoMnusuys v nHTeprnpeTanus

https://m.edsoo.ru/I1E6S516J



https://m.edsoo.ru/X5B8W5K7X
https://m.edsoo.ru/J2M9X7K7K
https://m.edsoo.ru/X8U2X3L7G
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

nporpamm. BupryanbHsie
MaluHbl. IHTerprpoBanHas
cpena pa3paboTKu

68 MeTtop! OTJIAKK IPOrpaMM https://m.edsoo.ru/NOV4C5V2W

69 THITS TICPEMERHEIX B A3bIKe https:/m.edsoo.ru/U2L310A0C
[IPOrpaMMHUPOBAHUS

70 OO0paboTKa HeJbIX Ynce https://m.edsoo.ru/K517M8H6T

71 ObpaboTia BeICCTBEHHBIX https://m.edsoo.ru/S6S4RIH4AC
quCe

72 Caysaitibie I{ https://m.edsoo.ru/O8D118DIE
TICeBJOCTy4YaiiHbIe YKcia

73 Berpnenus. CinoxHble yCI0BUS https://m.edsoo.ru/L6WOJSHIL

74 [uxsl ¢ ycmoBueM https://m.edsoo.ru/L7W7L8COR
[ukiel O mepeMEHHOM.

75 B3anMozameHnseMocThb https://m.edso00.ru/COUYIISK
Pa3IMYHBIX BUJOB IIUKIIOB

76 ObpadoTica HATypatbHEIX HHCeN https://m.edsoo.ru/A8C6J7B5SM
C MCTIOJIb30BAaHUEM ITUKJIOB
Haxoxienue Bcex mpocThix
YyHUCel B 33JJaHHOM JIMara3oHe

77 [IpakTuueckas pabota 1mo Teme 0.5 https://m.edsoo.ru/ROM6I6H3P
«Penrenue 3amau METOIOM
nepedopar»

78 WNuBapuanT nukia https://m.edsoo.ru/F3C7S7R4B

79 JIokyMeHTHpOBaHHUE MPOrpaMM https://m.edsoo.ru/W1F3T8L1M

80 Obpadorxa nasI, https://m.eds00.ru/G2M3A2S2Y

XpaHsmuxcs B ¢aitnax



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
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

81

PasOuenue 3amaun Ha
013314491

https://m.edsoo.ru/U3T4W5R1X

82

Hcnons3oBanue craHIapTHOU
OMOIMOTEKH SI3BIKA
IPOrpaMMUPOBAHUSI.
[MoakmroueHre OUOINOTEK
MOJANPOrPaMM CTOPOHHHX
MIPOU3BOIUTEIICH

https://m.edsoo.ru/E7TD4W3P7R

&3

84

85

[Toanporpammsl (rpoueaypsl u
yHKIHHN)

[Toxnporpammel (Ipouesypsl 1
yHKumm)

[IpakTyeckas pabora o Teme
"Pa3zpaboTtka nmoxmporpamm"

https://m.edsoo.ru/A3A8L5B6C

https://m.edsoo.ru/I9H8C3R20

https://m.edsoo.ru/A3F3Y7WOW

86

Pexypcus. PexypcuBHbie
00BEKTHI ((hpaKTaibl).
PexypcuBHbIE TpoLIeAYPHI U
¢bynkuuu. McnonszoBanue
CTEKa JJIs1 OpraHu3aluu
PEKYPCUBHBIX BBI30BOB

https://m.edsoo.ru/V2N7L8V3E

87

[IpakTnueckas pabota 1o Teme
"PexypcuBHBIE TOAIPOrpamMMBbl"

https://m.edsoo.ru/R8JI3K1X6D

88

&9

MoaynbHbIN TPUHLIKI
MOCTPOEHUS IPOTrpaMM

YucaeHHbIe METOABI

https://m.eds00.ru/C9T9J5AIN

https://m.edsoo.ru/L7A7B5K00

90

[TpakTrueckas paboTa mo Teme
«HucneHHoe peneHne
YpaBHEHU»

https://m.edsoo0.ru/K1G2W9K 60



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
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

91

Hcnons3oBanue TUCKpEeTU3ALUN
B BBIUMCIIUTENBHBIX 3a/1a4ax

https://m.edsoo.ru/L2C9P3G3X

92

[IpakTruyeckas pabora o Teme
«[TpubnmxEHHOE BHIYMCIICHUE
JUTMH KPHUBBIX M TUIOIIAJICH

buryp»

https://m.edsoo.ru/Q4G5T1HS5J

93

94

95

96

97

[IpakTuueckas pabota 1mo Teme
«ITouck makcumyma
(MuHEMYMA) QYHKITH)
O6paboTka CHUMBOJIBHBIX
JaHHBIX. AJITOPUTMBI
00pabOTKH CUMBOJIBHBIX CTPOK:
MOJICYET KOJIMYECTBA MOSBJICHHUI
CHUMBOJIa B CTPOKE

Anroput™msl 06paboTKH
CHUMBOJIBHBIX CTPOK: pa30OneHne
CTPOKH Ha CJIOBa IO
MPOOEIbHBIM CUMBOJIAM

Anroput™msl 06paboTKH
CHUMBOJIBHBIX CTPOK: MTOMCK
MOJICTPOKH BHYTPU JaHHON
CTPOKH; 3aME€Ha HalJICHHOU
MOJICTPOKH Ha JIPYTYIO CTPOKY
[IpakTudeckas pabota 1mo Teme
"O6paboTka CTPOK ¢
HCIOJIb30BaHUEM (YHKITUI
CTaHJApTHOW OMOINOTEKU
sI3pIKa IPOTrpaMMUPOBaHUS "

https://m.edsoo.ru/Q110Z9C7F

https://m.edsoo.ru/U7AO0M8VII

https://m.edsoo.ru/X5L4A3M6G

https://m.edsoo.ru/P2H2LOY6W

https://m.edsoo.ru/YOM6VOUSF



https://m.edsoo.ru/L2C9P3G3X
https://m.edsoo.ru/Q4G5T1H5J
https://m.edsoo.ru/Q1I0Z9C7F
https://m.edsoo.ru/U7A0M8V9I
https://m.edsoo.ru/X5L4A3M6G
https://m.edsoo.ru/P2H2L0Y6W
https://m.edsoo.ru/Y0M6V0U5F

98

['enepanus cioB B 3aIaHHOM
andaBure

https://m.edsoo.ru/N1G3CO0J2F

99

MaccuBnl 1
[TOCJIEI0OBATEILHOCTH YHCEIL.
[IpakTruyeckas pabora 1o Teme
"3anonHeHue MaccuBa"

0.5

https://m.edsoo.ru/E3JOCORON

100

101

102

103

104

O060061EHHbBIE XapaKTePUCTUKU
MaccHBa

JIMHEWHBIN ITOUCK 3aJaHHOTO
3HAYE€HHUS B MacCHUBE.
[IpakTrueckas paboTa Mo Teme
"JIMHENHBIN ITIOUCK 3aJaHHOT'O
3Ha4YeHus B Maccuse"

[IpakTuueckas pabota mo Teme
"ITonck MHHHUMAaJILHOTO
(MaKCHMaJIbHOT0) DJIEMEHTa B
YHCI0BOM MaccuBe"

CopTrpoBKa OTHOMEPHOTO
MaccuBa. [Ipocteie MeToas!
copTupoBKH. [IpakTrueckas
pabota o Teme "IIpocTrie
METO/BI COPTUPOBKH MaccuBa'

CopTupoBKa CIUSTHUEM.
bricTpas copTupoBka MaccuBa
(amroput™ QuickSort).
[IpakTuueckas pabota 1mo Teme
"BricTpas coptrupoBKa MaccuBa"

0.5

0.5

0.5

https://m.edsoo.ru/F6Y3Y6S3Q

https://m.edsoo.rw/E7Y7A1G3U

https://m.edsoo.ru/L7L8K8R6K

https://m.edsoo.ru/E4J4X8S2B

https://m.eds00.ru/C1Q6Q30Q5W

105

JIBOWYHBI ITOKCK B
OTCOPTUPOBAHHOM MACCHBE.

0.5

https://m.edsoo.ru/IIN4C4T9S



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
https://m.edsoo.ru/E4J4X8S2B
https://m.edsoo.ru/C1Q6Q3Q5W
https://m.edsoo.ru/I1N4C4T9S

[IpakTyeckas pabora o Teme
" JIBOMYHBIN TTOUCK"

JIBymMEpHBIE MaCCHUBBI

106 https://m.eds00.ru/G3X3U9D8Q
(MaTpuiib)

107 AaroputMsl 00pabOTKH MaTPHIL https://m.edsoo.ru/J3P7U2A8N

108 Pemterue safat anamsa https://m.edsoo.ru/L3S6KON4K
JTAHHBIX

109 CpexctBa TeKCTOBOrO https://m.edsoo.ru/DOX1Q8ASR
nporeccopa

110 KomnbrorepHast BEpCTKa TEKCTa https://m.edsoo.ru/U4Z914L1A
[IpakTnueckas padbota 1o Teme

111 "BépcTKa JOKYMEHTOB ¢ 1 https://m.edsoo.ru/D8A1Y3P6P
MaTemMaTuueckumu popmymnamu”

112 HNHCTpyMEHTHI pelieH3upOBaHus https://m.edsoo.ru/R1GOI9EOH
[IpakTnyeckast pabota 1o Teme

113 "MHOrocTpaHu4HbIE 1 https://m.edsoo.ru/N3HSY7A0U
JOKYMEHTBI"
OO6na4yHble CEPBUCHI.
KonnextuBnas padoTta ¢

114 nokyMmeHTamu. [IpakTuueckas 0.5 https://m.edsoo.ru/VIQ6VER1H
pabota mo Teme "KonnekTuBHas
pabota ¢ fokymeHTamu"

115 AHRIIM3 JAHHEIX. Bonbune https://m.edsoo.ru/H1F7S4E6B
JTAaHHBIE

116 MarmmHHOe 00y4eHwe https://m.edsoo.ru/Q2X809IRON

117 AHAIH3 JARHELX C HOMOIBH0 https://m.edsoo.ru/JSY3M7KOP

ANEKTPOHHBIX TAOJIHII



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
https://m.edsoo.ru/H1F7S4E6B
https://m.edsoo.ru/Q2X8O9R0N
https://m.edsoo.ru/J5Y3M7K0P

118

[IpakTruyeckas pabora o Teme
"AHaan3 JaHHBIX C IIOMOIIBIO
AJIEKTPOHHBIX TabIUIT"

https://m.edsoo.ru/Q6U7F9Z1E

119

120

[TocTpoenue rpagukos
¢bynkuuit. [IpakTrueckas
pabota mo Teme "HarnsigHoe
MIpeJICTaBICHHUE PE3yIbTATOB
CTaTUCTUYCCKON 00pabOTKH
JAHHBIX B BHJIE AHMArPaMM
CpeICTBaMH pelaKTopa
ANEKTPOHHBIX Tabnui"

JInnum tpenpa. [Ipaktuyeckas
pabora o Teme "[logbop nuHUN
TpEeH1a, IPOTHO3UpOBaHue"

0.5

0.5

https://m.edsoo.ru/F1L5X6D4H

https://m.edsoo.ru/Y4Z0V 8161

121

[Tox6op mapamerpa.
[IpakTnueckast pabota 1o Teme
"YucnaeHHoe peneHune
YPaBHEHUH C TIOMOIIBIO
noxoopa napamerpa"

0.5

https://m.edsoo.ru/B5P1S3P7R

122

123

OnruMusanys Kak IMOUCK
HAWTYYIIEro PEemeHus B
3aJJaHHBIX YCIOBUSX.
[IpakTuueckas pabota 1mo Teme
"Perrrenne 3agad ONTUMU3AINN
C TIOMOIIIBIO JEKTPOHHBIX
Tabur"

PesepBHOE Bpemst

0.5

https://m.edsoo.ru/L7I5V8K4L

https://m.edsoo.ru/C1R8K7T8G

124

PesepBHOE Bpems

https://m.edsoo.ru/Y9D7N200P

125

PesepBHOe Bpemst

https://m.edsoo.ru/UONIM2ROP



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
https://m.edsoo.ru/C1R8K7T8G
https://m.edsoo.ru/Y9D7N2O0P
https://m.edsoo.ru/U0N1M2R0P

126 PeszepBHoe Bpemst 1 https://m.edsoo.ru/K3S2S4C9E
127 PesepBHOE Bpems 1 https://m.edsoo.ru/P2H2FOM7X
128 PeszepBHoe Bpemst 1 https://m.edso0.ru/Z504J575U
129 PesepBHoe Bpems 1 https://m.edsoo.ru/T8U413S3X
130 PesepBHOE Bpems 1 https://m.edsoo.ru/U2Z5E3Z9E
131 PesepBHoe Bpems 1 https://m.edsoo.ru/V1J6VSEQF
132 PesepBHOE Bpems 1 https://m.edsoo.ru/Q7G117U8D
133 PesepBHoe Bpems 1 https://m.edsoo.ru/D3G2E7N4P
134 PesepBHOE Bpems 1 https://m.edsoo.ru/E0S6Z2WOW
135 PeszepBHoe Bpemst 1 https://m.edsoo.ru/P1M9T1TI9J
136 PesepBHOE Bpems 1 https://m.eds00.ru/Q8Y0G7S4P
OBUIEE KOJIMYECTBO YACOB I10 136 15

I[TPOT'PAMME



https://m.edsoo.ru/K3S2S4C9E
https://m.edsoo.ru/P2H2F0M7X
https://m.edsoo.ru/Z5O4J5Z5U
https://m.edsoo.ru/T8U4I3S3X
https://m.edsoo.ru/U2Z5E3Z9E
https://m.edsoo.ru/V1J6V8E0F
https://m.edsoo.ru/Q7G1I7U8D
https://m.edsoo.ru/D3G2E7N4P
https://m.edsoo.ru/E0S6Z2W0W
https://m.edsoo.ru/P1M9T1T9J
https://m.edsoo.ru/Q8Y0G7S4P

11 KJIACC

KoanuecTBo 4acoB

Ne Hara JIeKTPOHHBbIE HU(POBHIE
n/n Tewa ypoxa Bcero Konrpoapusie  Ipakruteckue H3ydYeHHsi 00pa3oBaTeJIbHbIC PeCypChl
padoTshI padoThI

KonuaectBo uadopmarmm 1 https://m.edsoo.ru/X1E7L5Z9N
AJITOPUTMBI CKaTUS TaHHBIX 1 https://m.edsoo.ru/B4L.3Z1P6B

3 Anroputm Xahdmana 1 https://m.edsoo.ru/G2K808S1T
[TpakTrueckas paboTa 1o Teme

4 "CokaTHe JaHHBIX C IIOMOIIBIO 1 1 https://m.edsoo.ru/L6B8D2J6G
anroputma Xapdmana"

5 Anroputm LZW 1 https://m.edsoo.ru/R7TE9IN9S40
AJNTOPUTMBI CIKaTUSI TAHHBIX C
norepsimu. [IpakTuyeckas

6 pabora o Teme "CxaTtue 1 0.5 https://m.edsoo.ru/F2FO0L9X27Z
JIAHHBIX C TTOTEPSIMU
(amropurmsl JPEG, MP3)"
CxopocTh niepeiaun JaHHBIX 1 https://m.edsoo.ru/U9XSB3B0OD
ITomexoycToHuMBBIE KOABI 1 https://m.edsoo.ru/I1GOMOQ3E

9 HpaKTquCKaﬂvpa(SOTa Ho Teme 1 1 https://m.edsoo.ru/H4L7W1M3P
"ITomexoycToitunBelie KOJIbI"
Cucrembl. KOMIOHEHTHI
CHUCTEMBI M UX B3aUMOJICICTBHE.

10 Cucreubili pex. 1 https://m.edsoo.ru/X1H6T9J3B
YnpasieHnue kak
WH(OPMAITMOHHBIN MPOIIECC.
OGpartHas CBs3b

11 Mogaenu 1 MOJIETMPOBAHUE 1 https://m.edsoo.ru/MOH2X9A3L



https://m.edsoo.ru/X1E7L5Z9N
https://m.edsoo.ru/B4L3Z1P6B
https://m.edsoo.ru/G2K8O8S1T
https://m.edsoo.ru/L6B8D2J6G
https://m.edsoo.ru/R7E9N9S4O
https://m.edsoo.ru/F2F0L9X2Z
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

12

I'padmsr

https://m.edsoo.ru/Q1U9F3H21

13

14

Pemmenue 3aa4 ¢ moMoIisI0
rpacdos
HepeBbs

https://m.edsoo.ru/L8U2F301A

https://m.edsoo.ru/B4W3T305Q

15

16

17

OCHOBBI TEOPUH UTD

[TpakTrueckas paboTa 1o Teme
"[TorcK BBIUTPBIITHOM
CTpaTeruu B Urpe C MOJTHOU
uHpopmanuein”

CpenctBa UCKYCCTBEHHOTO
WHTEIJICKTa

https://m.edsoo.ru/I9H1Y4L0I

https://m.edsoo.ru/GOO6B1F2J

https://m.edsoo.ru/H2QO0W2P2R

18

[IpakTuyeckas pabora o Teme
"CpencTBa HCKYCCTBEHHOTO
uHTeNeKTa"

https://m.edsoo.ru/SOW2M9T2P

19

dopmanuzanus NOHIATUS
anroputma. MammHa TeropuHra
KAaK YHUBEPCAJIBbHASI MOJEIb
Bblunciennil. Tezuc Yépua—
TrropuHra

https://m.edsoo.ru/E1Q2J4B0Q

20

[TpakTrueckas paboTa 1o Teme
"CocraBieHue mpocToi
IPOTPAMMBI JISI MAIITAHBI
Trropunra"

https://m.edsoo.ru/JOH1L9P5P

21

22

Mammuna Ilocta

HopwmanbHabie anropudmbl
Mapxkosa

https://m.edsoo.ru/F8H6Q416V

https://m.edsoo.ru/V5Q7R0L6E

23

AJITOpUTMUAYECKHU
Hepa3peummbie 3aaun. 3a1ada

https://m.edso0o0.ru/GOWINIY2W



https://m.edsoo.ru/Q1U9F3H2I
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

octa"HoBa. HeBO3MOKHOCTE
aBTOMATUYECKON OTJIagKU
nporpamm

24

25

26

CI0XXHOCTDH BBIYHUCIIEHUN

[Touck mpoCTHIX YUCEN B
3aJJaHHOM Jana3oHe ¢
MOMOIIBIO AITOPUTMA «PEIIETO
Oparocdenar

[TpakTrueckas paboTa 1o Teme
"[Touck MPOCTHIX YKCEIT B
3aJJaHHOM Auanasone"

https://m.edsoo.ru/Q3D2H2H5D

https://m.edsoo.ru/O3K4G6W3B

https://m.edsoo.ru/S11216H2U

27

MHoropa3psiHble Leible Ynuca,
3a]auu JIMHHON apu(pMeTuKu

https://m.edsoo.ru/R§SOB8ZIN

28

29

30

31

[IpakTuyeckas pabora o Teme
"Peanu3aiis BEIUUCICHUN C
MHOTOpa3psIHbIMU YHCIaMu"

CrnoBapu (acconimaTUBHBIE
MAacCHBBI, 0TOOpa)keHus ). Xo1I-
tabnuupl. [loctpoenue
an(aBUTHO-YaCTOTHOTO CIOBaps
JUTS 33JaHHOTO TEKCTa

[IpakTuyeckas pabora o Teme
"TlocTpoenue andaBuTHO-
9aCTOTHOTO CIIOBApS ISt
3aJJaHHOTrO TekcTa"

AHan3 TEKCTa Ha ECTECTBEHHOM
s3bIKe. Brinenenue
OCJIEN0BATCILHOCTEH I10

https://m.edsoo.ru/V5STON9JOK

https://m.edsoo.ru/H2L1U2Z9W

https://m.edsoo.ru/VIN2S4E7K

https://m.edsoo.ru/I6H7QIM6C



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

mrabiony. Perynspaeie
BbIpaxkeHUs. YacTOTHBIN aHAIIN3

32

33

34

[IpakTuyeckas pabora o Teme
"AHanu3 TekcTa Ha
€CTCCTBCHHOM SI3bIKE"

Crexu. AHanu3 NpaBUILHOCTH
CKOOOYHOT'O BBIPAKCHUS

Berauciienue apudmernaeckoro
BBIPQ)KEHUSI, 3aIIUCAaHHOTO B
nocThuKcHOU Gopme

https://m.edsoo.ru/O8R5B8Z50

https://m.edsoo.ru/R6A4NSC1G

https://m.edsoo.ru/TOEOF8L1S

35

[IpakTuyeckas pabora o Teme
"Boruncienue
apuU(pMETHUECKOTO BBIPAKEHHS,
3aIMCaHHOTO B MOCT(QHUKCHON

dopme"

https://m.edsoo.ru/C2N5T6RON

36

Ouepenu. Ucnions3oBanue
ouepeu Ik BpEMEHHOTO
XpaHEHUs JaHHBIX

https://m.edsoo.ru/Y4M2ROY2E

37

38

[IpakTuyeckas pabora o Teme
"Ucnonb3oBanue ouepenn”

Hepesbs. Peanusanus nepesa ¢
MOMOILBIO CCBLTOUHBIX
CTPYKTYp. J{BonuHbIE
(OuHapHbIE) 1epEBbSI.
ITocTtpoenue nepea nis
3aJIaHHOTO apU(METHIECKOTO
BBIPAKEHHUS

https://m.edsoo.ru/GE8HOMOP9E

https://m.edsoo.ru/F6R5Z5RI1L



https://m.edsoo.ru/O8R5B8Z5O
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

39

[IpakTuyeckas pabora o Teme
"Hcnonb3oBaHuE AEPEBHEB IS
BBIUKCIICHUS apU(METHIECKIX
BbIpaXKEHUI"

https://m.edsoo.ru/S41.4T17Z8C

40

PexypcuBHBIE anrOpUTMBI
ob6xoxa nepesa. Mcnonb3oBanue
CTeKa M o4epean s ooxoaa
nepeBa

https://m.edsoo.ru/T2Q5E4H4U

41

PexypcuBHBIE AIITOPUTMBI
obxoxa nepesa. Mcnonb3oBanue
CTEeKa M O4epeu Il 00Xoaa
JepeBa

https://m.edsoo.ru/T7S8G1K5U

42

Anroputmsl Ha rpadax.
ITocTpoeHre MUHUMAaIBHOTO
OCTOBHOTO JIepeBa B3BELICHHOI'O
CBSI3HOI'O HEOPUEHTUPOBAHHOTO

rpada

https://m.edsoo.ru/Z9F6P9I13V

43

44

45

O6xox rpada B rmyouny. O6xox
rpada B HIMpUHY

KonundecTBo pa3nuvHbIX myTen
MEXy BEpIIUHAMHI
OpPUEHTHPOBAHHOTO
aIMKJINYECKoro rpada

Anroput™m JlefKcTphl.

https://m.edsoo.ru/G9B2D7F9H

https://m.edsoo.ru/U6X7D5K2W

https://m.edsoo.ru/K1N2M4N7B

46

[TpakTrueckas paboTa 1o Teme
"BeIuncienue JIUHEI
KpaT4yalIlero myTu Mex1y
BEpLIMHAMU Tpada (aIropurm
JeiikcTpsbr)”

https://m.edsoo.ru/B6I15U0Z6X



https://m.edsoo.ru/S4L4T1Z8C
https://m.edsoo.ru/T2Q5E4H4U
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

47

Anropurm ®noiga—Yopiaia

https://m.edsoo.ru/A9P7M47Z3N

48

3anaqu, permaeMble ¢ IOMOUIBIO
JUHAMHAYECKOIO
IIPOrpaMMUPOBAHUS:
BBIYMCIICHHE PEKYPCUBHBIX

byHKIII

https://m.edsoo.ru/T8COI1P1K

49

[TpakTuyeckas pabora no Teme
"BbruncieHne pekypcuBHBIX
(GYHKINH C TOMOIIBIO
JUHAMHYECKOI O
nporpaMmupoBasus”

https://m.edsoo.ru/P2FOV5X6T

50

51

52

53

3ajauu, peraeMble ¢ TOMOIIBIO
JTUHAMUYECKOTO
MPOTPAMMUPOBAHHUS: TTOACUET
KOJINYECTBA BAPUAHTOB

[TpakTrdeckas paboTa mo Teme
"TToacuéT KoIuuecTBa
BapHAHTOB C TIOMOIIBIO
JTUHAMUYECKOTO
nporpamMmmupoBaHus"”

3aiauu, pellaeMble ¢ TOMOIIBIO
JTUHAMHUYECKOTO
MIPOrpaMMHUPOBAHUS: 3a/1a4U
OTNITUMHU3AIINH

IIonsatue o napajaurmax

nporpammupoBanusi. O630p
A3BIKOB MTPOrPAMMHUPOBAHHUS

https://m.edsoo.ru/S8R3N4D3C

https://m.edsoo.ru/J2V3PI9L4K

https://m.edsoo.ru/D6T5Y2POM

https://m.edsoo.ru/L4E9R7A4T



https://m.edsoo.ru/A9P7M4Z3N
https://m.edsoo.ru/T8C0I1P1K
https://m.edsoo.ru/P2F0V5X6T
https://m.edsoo.ru/S8R3N4D3C
https://m.edsoo.ru/J2V3P9L4K
https://m.edsoo.ru/D6T5Y2P0M
https://m.edsoo.ru/L4E9R7A4T

54

TTonsaTtue 00 00BEKTHO-
OPHUCHTHPOBAHHOM
POrpaMMHUPOBAHHH

https://m.edsoo.ru/O109MOD1A

55

56

57

OO0mbekThI U Ki1accel. CBoiicTBa U
METOAbI OOBEKTOB
OOBEKTHO-OPUEHTUPOBAHHBII
aHaIu3

[TpakTrueckas paboTta 1mo Teme
"Ucnons30BaHuEe TOTOBBIX
KJIACCOB B Iporpamme"

https://m.eds00.ru/T3GOT3IW9C

https://m.edsoo.ru/H6I3P5B61

https://m.edsoo.ru/U3AQ0I4GOP

58

Pazpabotka nporpamMm Ha
OCHOBE O0BEKTHO-
OPUEHTUPOBAHHOTO MOAX0/1a

https://m.edsoo.ru/O2E1K1P1B

59

[IpakTuueckas padbora
"Pa3paboTka nmpocToii
IIPOTPAMMBI C MCTIOJIb30BaHUEM
KJ1accoB"”

https://m.edsoo.ru/WOO3HI1E1B

60

61

WNukancynsanus. [Ipaktuaeckas
paborta no Teme "Pa3zpaboTka
KJIACCa, NUCIOJIb3YIOLIETO
WHKaICYJISIHI0"

Hacnenosanue. [Tomumopduzm

0.5

https://m.edsoo.ru/K2C2C9D6Y

https://m.edsoo.ru/HOZ1J4B6T

62

[TpakTrueckas paboTa 1o Teme
"Pa3zpaboTka nepapxuu KjiaccoB"

https://m.edsoo.ru/T7U6MO0F40

63

Cpenpl ObICTpPOI pazpaboTKu
nporpamm. [IpoexktupoBanue
uHTepderica moIbpb30BaTENI

https://m.edsoo.ru/TOR6H5U1F



https://m.edsoo.ru/O1O9M0D1A
https://m.edsoo.ru/T3G0T3W9C
https://m.edsoo.ru/H6I3P5B6I
https://m.edsoo.ru/U3A0I4G0P
https://m.edsoo.ru/O2E1K1P1B
https://m.edsoo.ru/W0O3H1E1B
https://m.edsoo.ru/K2C2C9D6Y
https://m.edsoo.ru/H0Z1J4B6T
https://m.edsoo.ru/T7U6M0F4O
https://m.edsoo.ru/T0R6H5U1F

64

[IpoexTupoBanue uHTEpPEiica
0JIb30BATEIIS

https://m.edsoo.ru/Z7T7S5HOF

65

66

67

Hcnonp3oBanue TrOTOBBIX
YIPaBIISIEMBIX JIEMEHTOB IS
noctpoeHus natepdeiica

[TpakTrueckas paboTa 1o Teme
"Pa3paboTka mporpaMmsl ¢
rpaduveckuM uHTEpPeiicom”

H3ydeHue BTOPOro si3bIKa
POrPaMMHUPOBAHUS

https://m.edsoo.ru/B9COJ6NEC

https://m.edsoo.ru/HOO6C6VIJ

https://m.eds00.ru/G9S1S016Q

68

H3yueHnne BTOPOro s3bika
IIPOrpaMMHUPOBaHUS

https://m.eds00.ru/X1Q0S3030Q

69

70

71

OTansl KOMIIBIOTCPHO-
MaTEMaTHYICCKOI'O
MOACIINPOBAHUA

Huckperusanus npu
MaTeMaTUu4eCKOM
MO/ICJINPOBAHUU HEMIPEPHIBHBIX
npoueccoB. MoaenupoBaHue
JOBHUXXCHUSA

[IpakTuyeckas pabora Mo Teme
"MopenupoBaHue ABUKEHUA"

https://m.edsoo.ru/A2G3S7B0S

https://m.edsoo.ru/X2W3H8Z6L

https://m.edsoo.ru/Z3E1P7M9G

72

MonaenupoBanne
OMOJOTUYECKUX CUCTEM.
[IpakTuyeckas pabora Mo Teme
"MonenupoBaHue
OMOJOTUYECKHUX CUCTEM"

0.5

https://m.edsoo.ru/F4C6J7D3N



https://m.edsoo.ru/Z7T7S5H0F
https://m.edsoo.ru/B9C0J6N8C
https://m.edsoo.ru/H0O6C6V9J
https://m.edsoo.ru/G9S1S0I6Q
https://m.edsoo.ru/X1Q0S3O3Q
https://m.edsoo.ru/A2G3S7B0S
https://m.edsoo.ru/X2W3H8Z6L
https://m.edsoo.ru/Z3E1P7M9G
https://m.edsoo.ru/F4C6J7D3N

73

Maremarnueckue MOJEIHN B
3KOHOMHUKE. BrIunciInTeNbHBIE
SKCIIEPUMEHTHI C MOJICIISIMU

https://m.eds00.ru/G0Q112V2C

74

BeposTHOCTHBIE MOJEINH.
[IpakTuyeckas pabora o Teme
"MIMuTaliMOHHOE
MOJIEJIUPOBAHHE C TIOMOLIbIO
Metoga Mounrte-Kapio"

0.5

https://m.edsoo.ru/K0B3Z6D7G

75

76

77

KomMreroTepHoe MoieTMpoBaHue
CUCTEM YIPABIICHUS

O0paboTka pe3yibTaToB
IKCIIEPUMEHTA

TabGnuunble (peasUOHHbIE)
0a3bl JaHHBIX

https://m.edsoo.ru/Y1T8R5POT

https://m.edsoo.ru/P4B2F4E6D

https://m.edsoo.ru/S5TOV2B3W

78

[Touck, coptTupoBka u
¢bunbTpanus JaHHBIX. 3aIIPOCHI
Ha BBIOOPKY JaHHBIX. 3aMPOCHI C
napaMerpamu. Beraucisemsle
TI0JIS1 B 3aIIpOcax

https://m.edsoo.ru/L6GOZ3E6K

79

[TpakTrueckas paboTa 1o Teme
"Pabora ¢ roTtoBoii 0a3on
NaHHEIX"

https://m.edsoo0.ru/T5Q5N3Y7X

80

MmuoroTtaban4uHble 0a3bl
JIaHHBIX. THUIIBI CBSI3€M MEXKIY
TabaumaMu. BHennuii Kirou.
I{emocTHOCTH 0a3bI JTAHHBIX

https://m.edsoo.ru/M1D3J3W60



https://m.edsoo.ru/G0Q1I2V2C
https://m.edsoo.ru/K0B3Z6D7G
https://m.edsoo.ru/Y1T8R5P0T
https://m.edsoo.ru/P4B2F4E6D
https://m.edsoo.ru/S5T0V2B3W
https://m.edsoo.ru/L6G0Z3E6K
https://m.edsoo.ru/T5Q5N3Y7X
https://m.edsoo.ru/M1D3J3W6O

[IpakTuyeckas pabora o Teme

81 "Pa3paboTka MHOTOTaOIUIHOM https://m.edsoo.ru/G2P1G3G3U
0a3nl JaHHBIX"

82 3aMpOCH! K MHOTOTA0MHHbIM https://m.edsoo.ru/D6IONOH2L
0aszaM JaHHBIX
[IpakTrueckas paboTta 1mo Teme

83 "3anpockl K MHOTOTA0IMYHOM https://m.edsoo.ru/T7K 118P4J
0ase maHHBIX"

84 FA3bIK yMpaBIeHns AaHHbMA https://m.edso00.ru/J8Q1B8G2U
SQL
[IpakTuyeckas pabora o Teme

85 "VrpaBineHnue JaHHBIMH C https://m.edsoo.ru/B3USE9VIM
nomo1pko s3bika SQL"

86 HepensuoRbie Gassi AAHHBIX. https://m.edsoo.ru/A0Y 0C6AGE
DKCIEPTHBIE CUCTEMBI

87 HNHTepHeT-IpUIIOKEHUS https://m.edsoo.rw/E7WOUSYSN
[TonsaTHe 0 cepBepHOU U
KJIMEHTCKOM 4acTsX caiTa.

88 TexHOIOrus «KJIMEHT — https://m.edsoo.ru/AOF7F6C3Y
cepBep», €€ JOCTOMHCTBA U
HEJIOCTaTKH

89 OcnoBbI 136i1ka HTML https://m.edsoo.rw/E7F1L8X9D
[IpakTuyeckas pabora Mo Teme

90 "Co3gaHue TEKCTOBOM BeO- https://m.edso0.ru/U0J9U6J 1T
CTpaHHUIIbI"

91 OcnoBbl 1361ka HTML https://m.edsoo.ru/D1S3A5Y6B

92 OcHoBbl s13pika HTML https://m.edsoo0.ru/M6F4X0L9L



https://m.edsoo.ru/G2P1G3G3U
https://m.edsoo.ru/D6I0N0H2L
https://m.edsoo.ru/T7K1I8P4J
https://m.edsoo.ru/J8Q1B8G2U
https://m.edsoo.ru/B3U5E9V9M
https://m.edsoo.ru/A0Y0C6A6F
https://m.edsoo.ru/E7W0U5Y5N
https://m.edsoo.ru/A0F7F6C3Y
https://m.edsoo.ru/E7F1L8X9D
https://m.edsoo.ru/U0J9U6J1T
https://m.edsoo.ru/D1S3A5Y6B
https://m.edsoo.ru/M6F4X0L9L

93

94

[IpakTuyeckas pabora o Teme
"Co3nanue BeO-CTpaHUIIbI,
BKJTIOYAIONIEH MYJIbTUMEINITHBIE
00BEKTHI (PUCYHKH, 3BYKOBBIC
JlaHHBIE, BUCO)"

OCHOBBI KaCKaHBIX TaOJIHI]
cruneit (CSS)

https://m.edsoo.ru/R1Y3H4X9F

https://m.eds00.ru/G9X8P3N0OO

95

[IpakTuyeckas pabora o Teme
"OdopmiieHre CTPaHUIIBI C
HIOMOIIBIO KaCKaIHBIX TaOJIHIY
cTuiien”

https://m.edsoo.ru/S701A4G3L

96
97

Cuenapuu Ha si3bike JavaScript

Cuenapuu Ha si3bike JavaScript

https://m.edsoo.ru/V9D7B3K5L
https://m.edso0.ru/Q4U9J4C9F

98

99

®opMbl Ha BEO-CTpaHUIIE

[TpakTryeckas pabora o Teme
"O6paboTka JaHHBIX (hopM"

https://m.edsoo.ru/R4L4R1A5V

https://m.edsoo.ru/A6M3K3Y9D

100

Pa3memienue Bed-caiiToB.
VYcnyra xoctunra. 3arpyska
¢aiinoB Ha calT

https://m.edso0.ru/N5Z6G7K3D

101

Kanpuposanue. Mcnpasienue
nepcnekTuBsl. [ uctorpamma.
Koppekuus ypoBHed, KOppeKIIUs
nsera. O0eciBeUnBaHNe
[BETHBIX N300paKeHHH

https://m.edsoo.ru/L6UID3NI1S

102

Brox n3obpaxenutii ¢
HCIIOJIb30BAaHUEM PA3INYHBIX
U (PPOBBIX YCTPOUCTB.
[IpakTuueckas paboTta 1mo Teme

0.5

https://m.edsoo.ru/BOV5G9Z0B



https://m.edsoo.ru/R1Y3H4X9F
https://m.edsoo.ru/G9X8P3N0O
https://m.edsoo.ru/S7O1A4G3L
https://m.edsoo.ru/V9D7B3K5L
https://m.edsoo.ru/Q4U9J4C9F
https://m.edsoo.ru/R4L4R1A5V
https://m.edsoo.ru/A6M3K3Y9D
https://m.edsoo.ru/N5Z6G7K3D
https://m.edsoo.ru/L6U9D3N1S
https://m.edsoo.ru/B0V5G9Z0B

"O6paboTka nupHPOBHIX
dotorpadpuii"

103

Peryms. Pabota ¢ oGmactsamu.
OunbTpsl. [IpakTnyeckas
pabora no teme "Peryib
dpoBsIX poTorpaduii"

0.5

https://m.edsoo.ru/BSU2E2M20

104

105

106

107

MHorocnoiHbie H300paKeHUsI.
TexcToBnie ciion. Macka ciros.
Kananel. Coxpanenue
BBIJICJICHHOM 00JIacTu

[TpakTrueckas paboTa 1o Teme

"MHoOrocI0iHbIC H300pakeHus'

IToaroroBka MIUTFOCTpALUM 1JIs
BeO-caiiToB. [IpakTrueckas
paboTa 1o Teme

" AHUMUPOBaHHBIE
u300paxeHus"

BekropHas rpaduka.
Bekropu3zanus pacTpoBbIX
M300paKeHHIA

0.5

https://m.edsoo.ru/Q3G9S9ESB

https://m.edsoo.ru/N9L6J4J8R

https://m.edsoo.ru/W7Y3CIC7B

https://m.edsoo.ru/L104F3F6B

108

[TpakTrueckas paboTa 1o Teme
"BexTopHas rpaduka"

https://m.edsoo.ru/U3V7LOF6E

109

110

[MpuHIMITEI TOCTPOCHHUS U
PENaKTUPOBAHUSA TPEXMEPHBIX
MoJieen

[IpakTuyeckas pabora o Teme

"Cozianue npocThIX
TpEXMEpHBIX Mozenei"

https://m.edsoo.ru/K8A6S5C5V

https://m.edsoo.ru/W9U4L6Y8Z



https://m.edsoo.ru/B8U2E2M2O
https://m.edsoo.ru/Q3G9S9E8B
https://m.edsoo.ru/N9L6J4J8R
https://m.edsoo.ru/W7Y3C1C7B
https://m.edsoo.ru/L1O4F3F6B
https://m.edsoo.ru/U3V7L0F6E
https://m.edsoo.ru/K8A6S5C5V
https://m.edsoo.ru/W9U4L6Y8Z

111 Cerounbie Moaenu. Marepuassl 1 https://m.edsoo.ru/E6K9J9H1X
112 !paxmitieckas padora no Tee 1 https://m.edsoo.r/GAU4A2J6N
"Cerounble mogenn"
113 MozexupoBaiie HCTOHHHKOB 1 https://m.edsoo.ru/E4AB705T0Y
ocseleHus. Kamepsl
114 Ipaxiaeckas padora no reme 1 https://m.edsoo.ru/I6J2F2B2Y
"Pennepunr"
115 ARAHTHBHEIE TeXHONOTHH (3D- 1 https://m.edsoo.ru/V416L8LOP
IPUHTEPHI)
[TonsiTvie 0 BUPTYaNbHOM
116 PEaTbHOCTH U JIOTIOJTHEHHOU 1 https://m.edsoo.ru/I11X6Q90Q7V
peabHOCTH
117 PeszepBHoe Bpems 1 https://m.edsoo.ru/Y3K6P8J3G
118 PesepBHOE Bpems 1 https://m.edsoo.ru/T2R8T8U6Y
119 PeszepBHoe Bpems 1 https://m.edsoo.ru/B2W1Q5J8K
120 PesepBHOE Bpems 1 https://m.edsoo.ru/FSA4X6Y1E
121 PesepBHOE Bpems 1 https://m.edsoo.ru/L4C7TA6DSA
122 PesepBHOE Bpems 1 https://m.edsoo.ru/B2NOK0X9H
123 PesepBHoe Bpems 1 https://m.edso00.ru/VOQS5I1A6S
124 PesepBHOE Bpems 1 https://m.eds00.ru/R3B6T405C
125 PeszepBHOe Bpems 1 https://m.edsoo.ru/F2G2E2HII
126 PesepBHOE Bpems 1 https://m.edsoo.ru/X4P9F6Q5H
127 PeszepBHOe Bpems 1 https://m.edsoo.ru/NSLAN4K2G
128 Pe3epBHOE Bpems 1 https://m.edsoo.ru/Z7H915B8J
129 PeszepBHoe Bpems 1 https://m.edso0.ru/V2F9GIU2J
130 Pe3epBHOE Bpems 1 https://m.edsoo.ru/U7Z3L1T8L
131 PeszepBHOe Bpems 1 https://m.edsoo.ru/X6M4CSHOG



https://m.edsoo.ru/E6K9J9H1X
https://m.edsoo.ru/G4U4A2J6N
https://m.edsoo.ru/E4B7O5T0Y
https://m.edsoo.ru/I6J2F2B2Y
https://m.edsoo.ru/V4I6L8L0P
https://m.edsoo.ru/I1X6Q9Q7V
https://m.edsoo.ru/Y3K6P8J3G
https://m.edsoo.ru/T2R8T8U6Y
https://m.edsoo.ru/B2W1Q5J8K
https://m.edsoo.ru/F5A4X6Y1E
https://m.edsoo.ru/L4C7A6D5A
https://m.edsoo.ru/B2N0K0X9H
https://m.edsoo.ru/V0Q5I1A6S
https://m.edsoo.ru/R3B6T4O5C
https://m.edsoo.ru/F2G2E2H9I
https://m.edsoo.ru/X4P9F6Q5H
https://m.edsoo.ru/N8L4N4K2G
https://m.edsoo.ru/Z7H9I5B8J
https://m.edsoo.ru/V2F9G9U2J
https://m.edsoo.ru/U7Z3L1T8L
https://m.edsoo.ru/X6M4C5H0G

132 PeszepBHoe Bpemst 1 https://m.edsoo.ru/N2EOM4031

133 PesepBHOE Bpemst 1 https://m.edsoo.ru/L2QIDT7ESY

134 PeszepBHoe Bpemst 1 https://m.edsoo.ru/ZIM1Y 1F4Z

135 PesepBHOe Bpemst 1 https://m.edsoo.ru/COP2F6F4V

136 PesepBHOE Bpemst 1 https://m.edsoo.ru/X4U6D7L7G
OBUIEE KOJIMYECTBO YACOB I10 136 16.5

[TPOT'PAMME



https://m.edsoo.ru/N2E0M4O3I
https://m.edsoo.ru/L2Q9D7E5Y
https://m.edsoo.ru/Z9M1Y1F4Z
https://m.edsoo.ru/C0P2F6F4V
https://m.edsoo.ru/X4U6D7L7G

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

Kon
NpoBepsieMoro
TpedoBaHMS

IIpoBepsiemble TPeOOBaHUSA K MPeAMETHBIM Pe3y/JbTATaM OCBOEHUS
OCHOBHOM 00pa30BaTe/IbHOI MPOrpaMMbl CpeHero 0011ero
oOpa3oBaHus

1.

3namu (nonumams)

1.1

1.2

[ToHnMaHWe OCHOBHBIX HPHUHIMUIIOB YCTPOHCTBA W (YHKIMOHUPOBAHUS
COBPEMEHHBIX CTAal[MOHAPHBIX M MOOWJIbHBIX KOMIIBIOTEPOB; TEHACHLIMUN
pPa3sBUTHSI KOMIIBIOTEPHBIX TEXHOJOIMM; BlaJIiecHUE HaBbIKAMH paboThl C
OICPALIMOHHBIMU CUCTEMaMU U OCHOBHBIMH BHJIAMHU IPOTPAMMHOIO

obecrieueHus IS peleHrs y4eOHbIX 3aa4 10 BEIOpaHHOM CHeIHaIn3aluu

Hanuuue mnpeacraBieHuit o 0a30BbIX MNPUHIMIAX OpPraHU3allUd U

(YHKIIMOHUPOBAHMSI KOMITBIOTEPHBIX CETEH

1.3

ITormmanne OCHOBHBIX IMPUHOUIIOB AWCKPECTHU3AIWU PA3JIMYHBIX BHI0B

uH(popManun

1.4

[Tonnmanne 0a30BBIX aIrOpPUTMOB OOpPaOOTKHM YHCIOBOM M TEKCTOBOM
uH(popMaluu (3amuch 4YHCEN B TIO3UIMOHHOW CHCTEME CUMCIICHHS,
JIETUMOCTh LEJIBIX YHMCEN; HaXOXKAEHUE BCEX MPOCTHIX YUCEN B 3aJJaHHOM
JMana3oHe; 00pa0OTKa MHOTOPa3psAOHBIX  IENBIX  YHCEN; aHau3

CUMBOJIBHBIX CTPOK U APYTHUX ), AITOPUTMOB ITOUCKA U COPTUPOBKHU

1.5

3Hanue q)YHKHI/IOHaIII)HI)Ie BO3MOXHOCTH HWHCTPYMCHTAJIbHBIX CPCACTB

cpenbl pazpaboTKu

1.6

Brnanenue OCHOBHBIMH CBEJEHUSMH O 0a3ax [aHHBIX, UX CTPYKType,

CpencTBax CO3/IaHUs U pabOTHI C HUMHU

1.7

1.8

[TonnMaHne BO3MOKHOCTEN M OTPAaHUYEHUN TEXHOJOTHA MCKYCCTBEHHOTO
MHTEJUIEKTa B pa3IMYHBIX OOJIACTSX; HaJIM4yHe TMpe/CTaBlIeHUul 00
UCTOJNb30BaHUM  WH(POPMALMOHHBIX  TEXHOJOTMH B Pa3IMYHBIX

npodeccuoHanbHbIX chepax

Biagenue TeOpeTHMYECKHMM ammaparoM, IO3BOJSIOIIMM OCYLIECTBIATh
IIPEACTABJIICHUE 3aJaHHOTO HATypaJbHOI'O 4YHWCJIa B Pa3JIMYHBIX CHCTEMAX
CUMCIICHUS; BBIIOJHATH INPEOOpa3oBaHMs JIOTHYECKUX  BBIPAXKEHUH,
UCTIONB3Ysl 3aKOHBI anreOpbl JIOTWKH; OMpeNeNaTh KpaTdyallinii MmyTh BO
B3BCIICHHOM Tpade ¢ KOJIMYECTBO IyTed MEXIy BEpIIMHAMHU

OPUEHTUPOBAHHOTO ALUKINYEeCKOro rpada

Ymemo




2.1

2.2

23

24

2.5

YMeHue uCII0Ib30BaTh KOMIIBIOTCPHO-MATCMATHYCCKUC MOACIIN  IJId
aHaym3a OOBEKTOB M MPOIECCOB: (hOPMYITHPOBATH IIENIb MOJCIHUPOBAHUS,
BBIMIOJIHATh AaHAJIM3 PE3y/IbTAaTOB, MOJYYECHHBIX B XOJ€ MOJCIMPOBAHUS;
OLICHUBATH a/ICKBATHOCTh MOJICITH MOJICTHUPYEMOMY OOBEKTY HITH ITPOLIECCY;

MNpEaACTaBJIATh PC3YJIbTAThl MOACIUPOBAHUA B HAITIAAHOM BUIC

YMmenue kiaccuuUUMpoOBaTH OCHOBHBIE 3aJaud  aHaNIM3a JJAHHBIX
(mporHo3upoBaHue, KIaCCU(PUKALUS, KIIACTSPU3AIIHS, AHATTU3 OTKJIOHCHUH );
MOHMMATh TOCJIEJ0BATEIBHOCTD PEHICHUS 3a/la4 aHaju3a JaHHBIX: cOOp
MEePBUYHBIX JaHHBIX, OYMCTKA U OIEHKA KaueCTBa JIaHHBIX, BHIOOP U (WUJIN)
MOCTPOCHHUE MOJENH, MpeoOpa3oBaHHe aHHBIX, BU3YyalIM3alMs JaHHBIX,

MHTEpIIpETALMsI PE3YJIbTaTOB

YMenue onpenensiTh nHHOPMAIUOHHBIA 00hEM TEKCTOBBIX, IpaUUECKUX U
3BYKOBBIX JIaHHBIX TPH 3aJaHHBIX MapaMeTpax IUCKPETU3aIMU. YMEHUue
OTIPEICNIATh CPEIHIOI CKOPOCTh Mepefaun JaHHbIX, OLEHUBATh U3MEHEHUE
BpPEMEHH Tepeauu Mpy U3MEHEHUH HH(POPMAIIMOHHOTO 00bEMa TaHHBIX U

XapaKTEPUCTUK KaHaJla CBA3U

YMmenue CTPOUTH KOQ, O6CCH€‘II/IB3.IOH_[I/II\/’I HAaUMCHBIIYIH0 BO3MOXHYHO

CPEIHIO0 JUTMHY COOOIIEHUS IPU U3BECTHOM YacTOTE CUMBOJIOB

YMeHure ucnoap30BaTh NPU PEHIEHUH 33/1a4 CBOKMCTBA MO3UIIMOHHOW 3aUCH
YHCEeJ, AJITOPUTMbI MOCTPOCHHS 3alMCH YWCa B MO3UIMOHHON CHCTEME
CUMCIICHHS] C 3aJaHHBIM OCHOBAaHHMEM U IOCTPOCHMS YHUCIA IO CTPOKE,
COZEpIKAIllEN 3allMCh 3TOTO YKCJA B MO3ULIUOHHON CUCTEME CUMCIICHHS C
3aJIaHHBIM OCHOBAaHWEM; YMEHHUE BBIMOJIHATh apu(PMETHUECKUE OTIEpAINH B

IIO3UITMOHHBIX CUCTEMAaX CUHUCIICHUA

2.6

2.7

YMeHHe CTpOUTh JIOTMYECKOE BBIPAXKEHHWE B JU3BIOHKTUBHOW H
KOHBIOHKTHBHON HOpMaJIbHBIX (hopMax I0 3aJaHHOI TabIHile UCTUHHOCTH;
uccienoBaTb  00JacTh  MCTUHHOCTH — BBICKAa3bIBaHUS,  COJEPIKaILEro

MNEPCMCHHBIC; PCIIaTh HCCIIOKHBIC JIOTUYCCKUC YPABHCHU A

YMeHue perare alrOpuTMHYECKUE 33/1a4H, CBI3aHHBIE C aHAJIN30M rpadoB
(3a1auu  MOCTPOEHMSI ONTHMAJIBLHOTO IYTH MEXAY BepIIMHaMU Tpada,
ONpEeNeNeHUss KOJMYECTBA PA3JIMYHBIX IyTE€H MEXIy BepUIMHAMU

OPUCHTHUPOBAHHOI'O ATUKIINICCKOTO rpa(ba)

2.8

YMeHHue UCnoiabp30BaTh ACPEBbS MIPU AHAIU3E U IIOCTPOCHUM KOIOB U AJIA
NpeCTaBICHNUS apU(PMETUYECKIX BBIPAXCHUH, TPH PEIICHNH 3a]1a4 TTOMCKa
U COPTUPOBKH; YMEHHUE CTPOUTH AEPEBO UIPHI IO 3aJaHHOMY AJIITOPUTMY;

pa3pabaTeiBaTh U 00OCHOBBIBATH BBHIMTPHIIIHYIO CTPATETHIO UTPHI

2.9

YMmenue AHAJIU3UPOBATDH AITOpUTMBL € HUCIIOJIb30BAHHUECM TaGHI/IL[

TPAcCCUPOBKH; OMpPENesITh 03 MCIOJIb30BaHUS KOMIIBIOTEpA PE3yJbTaThl




BBITIOJIHCHHA HCCJIIOKHBIX MNPOTrpaMM, BKIHOYAIOMIUX IUKIIbI, BCTBJICHUA U

noarnporpaMmsal, IMpv 3afaHHBIX UCXOAHBIX JaHHBIX

2.10

2.11

2.12

YMeHue onpenensTh CI0KHOCTh U3Y4aeMbIX B Kypce 0a30BbIX aIrOPUTMOB
(cyMMHpOBaHHUE 3JEMEHTOB MAacCHBa, COPTHPOBKA MacCHBa, NepeOOpHbIE
QITOPUTMBI, JIBOMYHBIA IOUCK) M IPHUBOAUTH IPUMEPBl HECKOJIBKHX

aJIr'OpUTMOB pa3H01?1 CJIOKHOCTHU JJIA pEHICHUSA O,Z[HOﬁ 3aJa4n

Brnajenne yHUBEpCaIbHBIM S3BIKOM IIPOrPAMMHUPOBAHMS BBICOKOTO YPOBHS
(ITackanb, Python, Java, C++, C#), npencraBieHUsIMU O 0a30BBIX THIIAX
JOJAHHBIX U CTPYKTyan JaHHBIX YMGHI/IC HUCIIOJIB30BATh OCHOBHBIC
YIIPaBJISIONIUE KOHCTPYKIIHH; yMEHUE OCYIIECTBIIATh aHauu3
MPEIOKEHHON MPOrPaMMBbl: ONPEACIIATh PE3YJIbTaThl pabOTHI IPOrPaMMBbI
HpI/I 3aJaHHbIX HCXOJHBIX JaHHBIX; OHpeIICJIﬂTI), HpI/I KaKHuX HCXOAHBIX
JAHHBIX BO3MOXXHO HOJIy‘IGHI/Ie y'KaBaHHI)IX pe?;y.HI)TaTOB; BBIABJIATH JaHHBIC,
KOTOPBIC MOT'YT IIPUBECTH K OIIMOKE B pabOTE MPOrpaMMbl; POPMYITUPOBATH

MNPEAJIOKCHUS 110 YIIYUYIICHUIO IIPOTPAaMMHOT'O KOda

VYMeHue peanu3oBbIBaTh Ha BBIOPAaHHOM Ui  M3Y4EHHUs  sA3bIKE
nporpaMMmupoBaHus Beicokoro yposHs (Ilackans, Python, Java, C++, C#)
TUIIOBBIE AITOPUTMBI 00paOOTKH YHCEN, YUCTIOBBIX OCIEA0BATEIBHOCTEN 1
MacCHBOB: IIPEJCTAaBICHHUE YKCIIa B BUJE HA0Opa MPOCTBIX COMHOKUTENEH;
HaXO0XJICHHE MaKCUMaIbHOH (MUHMMaIbHOMN) IU(PBI HATYpaJIbHOTO YKCIIA,
3alUCaHHOTO B CUCTEME CUHUCIIEHUS C OCHOBAHMEM, HE IpeBpimatromum 10;
BbIUKCJIEHHE OOOOUIEHHBIX XapaKTEPUCTUK JJIEMEHTOB MAacCHUBa WJIU
YHCIOBOM  IOCIENOBATEIbHOCTH  (CyMMBI, IPOU3BEICHUS CPEIHEro
apu(MeTHYeCKOoro, MHUHMMAJIbHOIO M  MaKCUMaJbHOTO  3JIEMEHTOB,
KOJINYECTBA 3JEMEHTOB, YJOBJECTBOPSIOIIMX 33aJaHHOMY YCIJIOBHIO);
COPTUPOBKY 3JIEMEHTOB MAacCHBA; yMEHHE HCIOJIb30BaTh B IMPOrpaMMax
JaHHbIE pA3JIUYHBIX THUIIOB C YYETOM OrpaHMYEHMH Ha JAMANa3oH HX
BO3MO>KHBIX 3HAaUEHHH, IPUMEHSATH TP PELIEHUH 3aja4 CTPYKTYPbI JaHHBIX
(criMckH, CIOBapH, CTEKH, OYEepPEeaH, JePEBbs); MPUMEHITh CTAHIAPTHBIE U
COOCTBEHHBIE MOANPOrpaMMBbI Jii OO0paOOTKM YMCIOBBIX JaHHBIX U
CHUMBOJIBHBIX CTPOK; HCIOJB30BATh MPH pa3padoTKe MporpaMm OUOIMOTEKH
MOANPOTPaMM; YMEHHUE HCII0NIb30BaTh CPEJICTBA OTIIAJKH IPOTPaMM B Cpeie

IPOrpaMMHUPOBAHUS

2.13

Ymenune HUCITOJb30BATh SJICKTPOHHBIC TaGHI/ILH:I JJISL aHaJInu3a,
MPEACTABICHUS U OOpabOTKM JaHHBIX (BKJIOYas BBHIOOpP ONTUMAIBHOTO
pemieHust, MoA00p JIMHUHM TPEHIA, PEUICHHE 3a1ad MPOTHO3WPOBAHHMS);
YMEHHE WCIONb30BaTh TAaOMMYHBIE (pENSIHOHHBIC) 0a3bl NaHHBIX U

CIIPpaBOYHBIC CUCTCMbI




2.14

YMeHue OpraHm3oBBIBATH JUYHOE HWH(HOPMAIMOHHOE IPOCTPAHCTBO C
UCIIOJIb30BAaHUEM PA3IMYHBIX CPEJCTB IIU(PPOBBIX TEXHOJIOTHI; TOHUMaHUE
BO3MOXKHOCTEH LIU(PPOBBIX CEPBUCOB TOCYIAPCTBEHHBIX YCIYT, HU(PPOBBIX

O6pa30BaT€J'IBHBIX CCPBUCOB




HEPEYEHDb 3JIEMEHTOB COAEP/KAHUSA, IPOBEPAEMBIX HA EID

11O HTH®OPMATHUKE
Kon IIpoBepsieMblii 3JIeMEHT CO/IePKAHUS
1 Hudposast rpaMOTHOCTH

OcCHOBHEBIE TEHACHIWHN Pa3BUTHA KOMIIBIOTCPHBIX TEXHOJIOTHH. HapannenLHLIe
1.1 BBIYMCIICHUA. MHoronpoueccopHHe CHUCTCMBI. PacnpenenéHHHe BBIYHMCIINTCIBHBIC

CUCTEMBI 1 00pabOoTKa OONBIINX JAHHBIX

[IpyHIMIBI TOCTPOEHUS W anmnapaTHble KOMIIOHEHTHl KOMIIBIOTEPHBIX CETEH.
12 CereBble npotokonbl. Cetb UHTepHer. Anpecanus B cet MuTepHeT. [IpoTokoiisl
creka TCP/IP. Cucrema nomenusix uMmEH. Pasnenenme IP-cetm Ha monceru c

MOMOIIIBIO MaCOK IOJICEeTeH

QaitnoBas cucrema. Ilonck B daitnoBoil cucreme. IIpuHLUIBI pa3MenIeHUS U

1.3 umenoBanus (aitioB B J0NTOBpeMeHHOM mamsaTh. 111aGIoHbI /11 OMUCAaHKs TPYIII

¢aiinos
1.4 CkopocTh  mepeaud  JIaHHBIX.  3aBHCHMOCTh ~ BPEMEHH  Iepelayd  OT
. MH(OPMALIMOHHOTO 00BEMA TaHHBIX U XapaKTEPUCTUK KaHalla CBS3H
15 IudppoBanue naHHbIXx. CHMMETpUYHBIE W HecuMMeTpuuHbie HHdpeL. [Tudpsr

npocroii 3amensl. [lugp Lezaps. 1ludp Buxenepa. Anroputm mudposanus RSA
Kozpl, no3Bosnsromue oOHapyXKUBaTh U HUCIPABISTh OMIMOKH, BO3HUKAIOIINME IMPU
1.6 nepenaue mamubix. Paccrosare Xammunra. KomupoBanue ¢ MOBTOpEHHEM OHTOB.

Konasr XsMmMuHTa

2 Teopernueckue 0OCHOBBI HH(OPMATUKH

JIBonuHOE KonupoBaHue. PaBHOMEpHBIE M HEPABHOMEPHBIE KOJBL. [ekoaupoBaHue
2.1 cooOuieHuit, 3aMUCaHHBIX C MOMOIIBI HEPAaBHOMEPHBIX KOAOB. YcioBue PaHo.

HOCTpOGHI/Ie OJHO3HAYHO JCKOAUPYEMBIX KOAOB C TIOMOMIBIO JCPCBa

Teopernueckue moaxo/p! K OIIEHKe KoJmuecTBa nHpopManuu. EquHuIe: usmepeHus
n o | KOMHIECTBA uHpopmanuu. AndaBUTHBIM TOAXOJ K OIEHKE KOJIMYECTBa
nHpopmanuu. 3aKkoH aaguTUBHOCTU HHPopMaruu. @opmyna Xaptiau. Uadopmanus

u BepossTHOCTB. Dopmyna IlleHHOHa

Cucremsl cunciienus. Pa3BEépHyTas 3amuch MENbIX U IPOOHBIX YHCEI B TIO3UITMOHHOM
cucreme cuncieHusi. CBOMCTBA MO3UIIMOHHON 3alKCH YHCia: KOJTUYeCcTBO HUpp B
3aI1mucy, HpI/IBHaK JCIIMMOCTH 4YHcCJia Ha OCHOBAHUC CUCTEMbI CUUCIICHUS. AJIFOpI/ITM
2.3 MEepeBO/Ia 1EJIOr0 YKnciia U3 P-M4HOM CHCTEMBI CHUCIIEHUS B AECATUUHYIO. AJITOPUTM
nepeBoaa KOHeuHOM P-wuHON npoOu B mecaTHdHyl0. AJNTOPUTM TEepeBoja IEI0oro

yuciaa M3 JECATHYHOM CHUCTEMBbl cuucieHuss B P-uunyro. IlepeBon KOHeEUHOU

JecATUYHOM aApobu B P-munyro. J[BomuHas, BocbMepUYHast M IIECTHAAATEPHUYHAS




CHCTEMBl CYUMCIICHHUS, CBS3b MEXAy HHUMH. Apudmernueckue oOmnepanuu B

IIO3UIIMOHHBIX CUCTEMAaX CUHUCIICHUA

24

TpOI/I‘-IHaSI YpaBHOBCHICHHAA CUCTEMA CYHCJICHUA. I[BOH‘IHO-I[CCSITH‘IH&SI cucreMma

CUHCIJICHUA

2.5

2.6

Komuposanue tekcroB. Koguposka ASCIL. OnnoOaiitabie koaupoBku. CTaHmapt
UNICODE. KomupoBka UTF-8. Omnpenenenne wuHpopManmoHHOTO0 00bEMa

TEKCTOBBIX COOOIIICHUI

KomupoBanue wu3obpaxkenuii. OreHka wHGOpPMAIMOHHOTO 00BbEMa TpaduuecKux
JAHHBIX MPH 3aJlaHHBIX pa3pelICHHH W TIIyOWHE KOAMpOBaHUS IBeTa. L[BeToBbIC
monenu. KomupoBanume 3Byka. OneHka HH()OPMAIMOHHOTO O0BEMA 3BYKOBBIX

AAaHHBIX IIPH 3aJaHHBIX YaCTOTC JUCKPCTU3ALINU U Pa3pAAHOCTU KOAUPOBAHUSA

2.7

Anrebpa noruku. [loHsTe BbICKa3piBaHUS. BbIcKa3biBaTelbHBIE  (POPMBI
(npenukatel). KBaHTOpHI Cyl11€CTBOBAHUS U BCEOOIIHOCTH.

Jlornueckue onepanuu. Tabmuipsl HUCTUHHOCTHU. Jlormueckue BbIpaKEHUS.
Jlormueckue ToxaecTBa. Jlornueckue onepaunuy u ornepanyy HaJl MHOXKECTBaAMH.
3akoHbl ~aireOppl JOTMKU. OKBUBAJICHTHBIE IpeoOpa3oBaHMsl  JIOTUYECKUX
BbIpakeHU. Jlornyeckue ypaBHEHHs U CUCTEMBI yPaBHEHUM.

Jlornueckue GyHKIMHU. 3aBUCUMOCTb KOJIMYECTBA BO3MOXHBIX JIOTHUECKUX (PYHKIIUH
OT KOJIMYECTBA apTryMEHTOB.

Kanonunueckue Gpopmbl TOrMuecKUX BbIpaKEHUN

2.8

COBCpIHGHHI)Ie JAU3BIOHKTUBHBIC KOHBIOHKTUBHBIC HOPMAJIbHBIC q)OpMI:vI, AJITOPUTMBI

X NOCTPOCHUA 110 Ta6n1/1ue UCTUHHOCTHU

2.9

2.10

Jlornueckne ayeMEHTBl B cocraBe Kommbrorepa. Tpurrep. Cymmarop.
MHoropa3psaanbii cymmarop. IlocTpoeHne cXem Ha JIOTMYECKHMX 3JIEMEHTax o
33JJaHHOMY JIOTUYECKOMY BBIPQKEHHMIO. 3aIllUCh JIOTUYECKOTO BBIPAXKEHHUS 110

JIOTUYECKOH cXeMe

Mopenu u wmoaenupoBaHue. llenn MopenupoBaHus. AJIEKBATHOCTh MOJIETH
MOJIETUPYEMOMY O0BEKTY WM npoieccy. DopMann3anus IpUKIaIHbIX 3a/1a4.
[IpencraBnenue pe3yabTaToOB MOJCITHPOBAHUS B BHJIE, YIOOHOM I BOCTIPUSITHS

yenoBekoM. ['paduueckoe npeacraBneHue NaHHBIX (CXEMBbI, TAOIUIIBI, TPA(UKH).

2.11

[IpencraBnenune neabix 9ucen B MaMsITH KoMIbloTepa. OrpaHMueHHOCTh TUara3oHa
YyuCeN MPU OFPAHUYECHHUH KOJIMYECTBA pa3psanoB. [lepenosiHeHune pa3psiAHON CETKH.
Be33HaKkoBEIC M 3HAKOBBIE JaHHBIC. 3HAKOBBIN OUT. JIBOMYHEIN TOIMOIHUTEILHBIA KO
OTPHUIATEIbHBIX YHCEL.

[ToGuToBHBIC TOTHUECKHE oneparuu. Jlorudaeckuit, apuMETHIECKUA U UKITMYSCKUI

casuru. ludpoBanue ¢ TOMOIIBIO MOOUTOBOH onepanuu «uckitouaromee MJIN»




2.12

2.13

2.14

[IpencraBieHye BEIIECTBEHHBIX YMCEN B NAMSATH KOMIBIOTEpA. 3HAyalas 4acTb U
nopsAAoK yncia. Jluana3oH 3HaYeHUH BEIIECTBEHHBIX umcen. [Ipobiembl XxpaHeHus
BCLLIECTBCHHBIX YHUCEJ, CBA3AHHBIE C OrPAaHUYCHUEM KOJIUYECTBA pPa3psAlOB.
BeinonHenue omnepauuii ¢ BEIIECTBEHHBIMM YMCIAMHU, HAKOIUIEHHE OIIMOOK NpHU

BBIYUCIICHUAX

I'padsl. OcHoBHbIE OHATUA. Bupsl rpados. Onucanue rpadoB ¢ NOMOILBIO MaTPUI]
CMEXHOCTH, BECOBBIX MATpHL, CIHUCKOB CMEXHOCTH. PenieHue anropurMu4ecKux
3aja4, CBSI3aHHBIX C aHAIM30M TpadoB (IOCTPOCHHE ONTHMAIBHOTO ITYTH MEXKIY
BepLIMHAMU rpada, onpeaeseHne KOJIMYecTBa pa3IMuHbIX IyTeH MEXy BepIIMHAMU
OPUEHTUPOBAHHOI'O ALIMKIMYECKOro rpada)

HepeBbs. bunapHoe gepeBo. JlepeBbss mnoucka. Crocobbl 00xoma Jepesa.
[IpencraBnenne apupMeTHUECKHX BBIPAKCHHWH B BHIE JepeBa. lcmomp3oBaHue

rpadoB U 1epeBLEB IPU OMUCAHUU OOBEKTOB U MPOLIECCOB OKPYKAIOILEr0 MUpa

2.15

JluckpeTHble UTphl IBYX UTPOKOB ¢ mosHOM uH(popmanuein. [loctpoenne nepeBa
nepebopa BapuUaHTOB, ONHMCAHWE CTPATETMH WIPHl B TaOJW4YHOW  (opme.

BLII/II‘pLIH_IHbIe U IIPOUT'PBIIITHBLIC ITO3ULUH. Briur PBIIIHBIC CTPATCTHUH

2.16

CpeI[CTBa HCKYCCTBCHHOI'O MHTCIIJICKTA. I/I,I[GHTI/I(I)I/IKaI_[I/I}I 1 TIOUCK I/I306pa)I(eHHI>'I,
paclio3HaBaHUC JIUII. Hcnonp3oBaHue METOOOB HCKYCCTBCHHOI'O HHTCIUICKTA B
O6y‘-IaIOIIII/IX cucreMax. Mcmonp3oBaHHE METOIOB HNCKYCCTBCHHOI'O HMHTCIIJICKTA B

pobororexnuke. MaTepuer Bemeii. Heliponnsie cetu

ANTOpUTMBI ¥ IPOrPaMMHUPOBAHHE

3.1

@opManuzanus MOHATHA anroputma. MammHa TeropuHra Kak yHUBepcajbHas

MOJIEIIbL BBIYHUCIIEHUN

3.2

OneHka ClI0KHOCTH BbluMcieHuil. Bpems paboTel 1 00bEM HMCIIONB3YEMON NaMSTH,
X 3aBUCUMOCTb OT pa3Mepa HUCXOAHBIX JAaHHBIX. OIEHKa acUMITOTUYECKOU
CIIO’)KHOCTH QJITOPUTMOB. ANITOPUTMBI MOJTUHOMHUAIBHON ci10XHOCTU. [lepebopHbie
anroputmsl. [IprMepsl pa3aM4HBIX aITOPUTMOB PELICHHS OJHOW 3a7add, KOTOPBIE

HUMCIOT PA3JIMYHYIO CJIIOKHOCTDH

3.3

OmnpeneneHre BO3MOXHBIX pe3ylbTaTOB pabOThl MPOCTEUIINX — aJTOPUTMOB
YIOpaBIEHUS MCIOIHUTEISIMU U BBIUYMCIUTEIBHBIX aaroputMoB. OrmpeneneHue

HUCXOJHBIX JaHHBIX, IIPHU KOTOPLIX aJITOPUTM MOKCT JaTh Tpe6yeMBII>'I pe3yibTaTt

3.4

AHFOpI/ITMLI O6pa6OTKI/I HAaTypaJbHBIX YHCCJI, 3allMCAaHHBIX B MO3UIMOHHBIX
CUCTEMAX CHHCIICHHUA: pa361/1eH1/Ie 3allMCHU YrCJjia Ha OTACIIBHBIC LII/I(ppr, HaXO0XICHUC

CyMMBI ¥ TIpouW3BeleHUsA MHUOpP, HAXOKICHHE MaKCUMAIbHOW (MHUHHUMAIHHOMN)

nudper.




[IpeacraBnenue uucina B BUIE HaOOpa NPOCTHIX COMHOXHUTENIEH. AJITOPUTM
OBICTPOTO BO3BEACHHS B CTETECHb. [[OMCK MPOCTHIX YKCEN B 33JJaHHOM JHAIa30He C

MTOMOLIBIO AITOPUTMA «pereTo DpaTochenar»

3.5

MHOFOpa3p5[,HHBIe OeJIbIC Yuclia, 3aga4u I[HHHHOﬁ apI/I(bMeTI/IKI/I

3.6

3.7

3.8

Azpik nporpammupoBanust (Ilackans, Python, Java, C++, C#). Tunbpl maHHBIX:
L[eJI0YHCIICHHBIE, BEIIECTBEHHbIE, CHMBOJIbHEIE, JIoTnueckue. BerBnenus. CrnoxxHbie
ycnoBus. Lukiiel ¢ ycimoBueM. L{UKIIbI O IEpEMEHHOM.

OO6paboTka maHHBIX, XpaHAmmXxcs B ¢aitnax. TexcTtoBble W OBOWYHBIE (HAIIbI.
daiinoBsie nepeMeHHsble ((haiiaoBbie ykazaTtenu). Urenue u3 ¢aiina. 3anuce B aii.
Pa3zbuenue 3agaun Ha moazagauu. [lognporpammel (poueAypsl U GYHKIIHH).

Hcnonp3oBanne CTaHAAPTHON OMOIMOTEKH S3bIKA TIPOTPAMMHUPOBAHHS

Pexypcusi. PexypcuBnble mnpouenypsl ¥ (yHkuuu. Hcmonb3oBaHue cTeka s

oprann3anv pCKypCHBHBIX BbI3OBOB

Yucnennsle Metoibl. TouHoe M mpuOIMKEHHOE pelleHHs 3anadyd. YucieHHoe
pellleHne ypaBHEHUH C NOMOUIbI0 Moja0opa napaMerpa. YucIeHHbIE METO]IbI
pelieHusl ypaBHEHMiH: MeToJ mepeOopa, METOJ IOJOBUHHOIO  JIEJCHUS.
[TpubnuxEHHOE BBIUMCIEHUE JUIMH KPUBBIX. BbluncieHue momanei ¢uryp c
MTOMOUIBI0 YHUCJIEHHBIX METO/0B (METOJ MpPSMOYTOJIbHUKOB, METOJ| Tpareuui).
[Touck wmakcumyma (MMHMMYMa) GYHKOUM OJHOW TIEPEMEHHOM METOJ0M

ITOJIOBUHHOT'O ACTICHUA

3.9

3.10

ObpaboTka CHUMBOJIbHBIX JTAHHBIX. Bcerpoennnie GyHKIIIN sI3bIKa
IPOrpaMMUPOBaHUS 1 00paOOTKM CHUMBOJIBHBIX CTPOK. AJTOPUTMBI 00pabOTKU
CHUMBOJIBHBIX CTPOK: MOJICUET KOJIMUECTBA MOSIBIICHUI CUMBOJIA B CTPOKE, pa3OueHue
CTPOKH Ha CIIOBA IO MPOOETHHBIM CHMBOJIAM, IMOWCK ITOJACTPOKH BHYTPU JTaHHOU
CTPOKH, 3aM€Ha HaliIGHHOH IMOACTPOKH Ha APYTYyI0 CTPOKY. [ 'eHepamms Bcex ciIoB B
HEKOTOpOM  aidaBuTe,  YAOBJIETBOPSAIOUIMX  33JaHHBIM  OTPAHUYEHUSIM.

ITpeoOpa3oBanue yucia B CHMBOJIbHYIO CTPOKY U OOpaTHO

MaccuBbl ¥ IOCIIEI0BATENBHOCTH YKces. Beranciaenne 0000IIEHHBIX XapaKTePUCTHK
3JIEMEHTOB MacCUBa WMJIM YHUCIIOBOM MOCIEI0BATEIbHOCTH (CYMMBI, IPOU3BEIEHUS,
CpeqHero apu(pMeTuyeckoro, MHHMMAJIbHOTO M MAaKCHUMAaJlbHOTO 3JIEMEHTOB,
KOJIMYECTBA DJIEMEHTOB, YJOBJIETBOPSAIOIINX 3aJaHHOMY YCJIOBHIO). JIMHEHHBIN
MOUCK 33JaHHOTO 3HAYEHHS B MacCUBe. AITOPUTMBI PAOOTHI C JIEMEHTAMH MacCHBa
C OJHOKpPaTHBIM HPOCMOTpoM MaccuBa. COpTUPOBKAa OJHOMEPHOI'O MAacCCHBA.
IIpocTbie MeTOABI COPTUPOBKM (METOX Iy3bIpbKa, METOJ BBIOOpa, COPTHPOBKA
BcraBkamu). CopTUpOBKa CIMSHMEM. bpicTpas copTHpOBKa MaccuBa (aJIrOpUTM

QuickSort). /IBondHBIi TOUCK B OTCOPTHPOBAHHOM MAcCCHUBE

3.11

JIByMepHBIE MAacCUBBI (MaTpPUIlbl). AITOPUTMBI 00paOOTKU TBYMEPHBIX MAaCCHBOB:

3alMOJIHCHUC IABYMCPHOI'0 YHCJIOBOTO MacCCHBa IO 3aJaHHBIM IIpaBUJIaM, IMOUCK




3JIEMEHTA B JIByMEPHOM MACCUBE, BBIUHUCIEHHE MAaKCUMyMa (MUHUMYMa) U CyMMBI
3JIEMEHTOB JBYMEPHOI'O MAacCHBa, NEPECTAHOBKA CTPOK M CTOJIOLOB JByMEPHOIO

MacCCuBa

3.12

CrnoBapu (accolaTUBHBIE MAacCHBBI, O0TOOpaxeHus). Xoui-radbmauipsl. [loctpoenue

aJ'I(baBI/ITHO-‘IaCTOTHOFO CJIoBaps AJid 3aIaHHOI'0 TCKCTa

3.13

3.14

Creku. AHanmu3  NOpaBUIBHOCTH  CKOOOYHOTO  BbIpaxeHHs. Bpluncienue
apu(pMeTUYECKOro BhIpaXKEHHUS, 3alIMCAHHOTO B MMOCTPUKCHOM (popme.

Ouepenu. Mcnonp3oBaHue ouepeu sl BpEMEHHOIO XPaHEHUS! JTaHHBIX

Anroputmbl  Ha rpadax. IlocTpoeHne MHHMMAaIbHOIO OCTOBHOIO JepeBa
B3BEIICHHOTO CBSI3HOTO HEOPHEHTHPOBAaHHOTO rpada. KomamuecTBO pazauuHBIX
myTell MeXay BepIIMHAMH OPHEHTHUPOBAHHOTO ALMKIMYECKOTo rpada. AJITOpUTM

JlerkcTphl

3.15

JepeBps. Peanuzanmst nepeBa C NOMOLIBIO CCBUIOYHBIX CTPYKTYp. /JlBOMYHBIE
(Ounapusbie) nepeBbs. IlocTpoeHue nepeBa [uid 3aJaHHOIO apU(METHUECKOTro
BbIpakeHUs. PexkypcuBHble anroputMmbl oOxona nepeBa. lcmonb3oBaHue creka U

ouepeu st 00Xo/1a aepeBa

3.16

3.17

JluHamMuueckoe MporpaMMHpPOBAaHUE KaK METOJ PEIICHUs 3aJad C COXpaHEHHEM
MIPOMEXYTOUHBIX PE3YyJbTaTOB. 3aJaud, periaeMble C MOMOUIbIO JTUHAMUYECKOTO
POrpaMMUPOBAHUS: BBIYMCICHUE DPEKYPCUBHBIX (YHKUUH, MOACYET KOJIUYECTBA

BAapHUaHTOB, 3a/la4v OIITUMU3AlIUN

[TonsaTne 06 00BbEKTHO-OPUEHTUPOBAHHOM NMPOrpaMMHUpoBaHUU. OOBEKTHI U KJIACCHI.
CaoiicTBa U MeTo/1bl 00BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIN aHanu3. PazpaboTka
IporpaMM Ha OCHOBE OOBEKTHO-OPUEHTHPOBAHHOIO mojaxona. Mukancymnsus,

HacJeI0BaHue, NoJIuMophusm

NudopmaninoHHbIe TEXHOJIOTUN

4.1

4.2

Ananmu3 nmaHHbiX. OCHOBHBIC 3a/1aud  aHajdW3a JIaHHBIX: TPOTHO3UPOBAHME,
KIaccupuKanus, KiacTepusanus, aHanu3 oTkiIoHeHui. [locienoBaTensHOCTD
pelleHrs 3aJa4y aHanu3a JaHHBIX: COOp MEPBUYHBIX JTAHHBIX, OYHCTKA U OIEHKA
KadecTBa JIAHHBIX, BEIOOP W (WJIM) MOCTPOCHHUE MOJENH, TpeoOpa30BaHKE TaHHBIX,
BHU3yaJIU3allisl JTaHHBIX, MHTEPIpETaus pe3yabTartoB. [IporpamMMHbIe CpeacTBa U
NuTepHeT-cepBUCH Uiss 00pabOTKU U MpeACTaBIeHUS NaHHBIX. bonbiine maHHBIE.

MarmmHHOe 00ydeHue

AHanu3 TaHHBIX C TIOMOIIIBIO AJICKTPOHHBIX TaOHUI. BhIurciIeHHe CyMMBI, CPETHETO
apu(pMeTHYeCKoro,  HauOOJbIIEro  (HAaUMEHBLIET0)  3HAUEHHUS  JUara3oHa.
Berunicienue kod(duimeHta KOpPpeNsAlUH [IBYX psAOB JaHHBIX. [locTpoeHme

CTOJIOYATHIX, TMHEHYATHIX U KPYroBbIX Auarpamm. Iloctpoenue rpadukoB GpyHKINIA.




4.3

[lonGop nuHUM TpeHIa, pelleHue 3ajad MporHo3upoBaHus. Pemenuwe 3amau

OINITUMHU3AIMU C TIOMOIIBIO SJICKTPOHHBIX TaGJ'II/H_[

Juckperusanus mpyu MaTeMaTUYECKOM MOJECIMPOBAHUM HEMPEPBIBHBIX MPOIECCOB.
MopnenupoBanue  JABWKEHHs.  MojenupoBaHue — OUOJIOTMYECKHUX  CHUCTEM.
MareMartuueckre MOJAEIM B HKOHOMHUKE. BBIUHMCIHUTENbHBIE SKCIEPUMEHTHI C
MozensimMu. OOpaboTka pe3ylbTaTOB dSKCIEpUMEHTa. MeToa  HaMMEHbBIIUX
kBapaToB. OleHKa YUCIOBBIX apaMETPOB MOJICTHUPYEMBIX OOBEKTOB U MTPOIIECCOB.

BoccTranoBnenne 3aBUCMMOCTEH 110 pe3yjibTaTaM SKCIICPUMCHTA

4.4

4.5

4.6

BepOﬂTHOCTHHC MoJienu. MeToabl MOHTG-KapJ'IO. HMmMuTtanmonHoe MOICINPOBAHUC.

CucreMbl MaccoBOro 00CITyKUBaHUS

TaGnuunble (pensuoHHbIe) 0a3bl JaHHBIX. Tabiuia — npeacTaBIeHue CBEICHUN 00
OoAHOTHIHEIX 00BekTax. Ilone, 3amuch. Kirou Tabaunel. Pabora ¢ roroBoi 0asoi
JTaHHBIX. 3armonHeHue 0a3pl MaHHBIX. [[OMCK, COPTHPOBKA U (QUIBTPAIUS JaHHBIX.
3anpochl Ha BBIOOPKY JaHHBIX. 3alpochl C MmapameTpaMu. Beruucisemblie mojisi B
3ampocax.

MHuoroTtabiauunble 0a3bl JaHHBIX. THITBI cBsI3ei MexX Ay TabauamMu. BHenHui KoY.
[HemoctHOCTH 0a3bl JaHHBIX. 3aMPOCHl K MHOTOTAOJIMYHBIM 0a3aM JaHHBIX
TekcroBerit iporieccop. CpeicTBa MOMCKA U aBTO3aMEHBI B TEKCTOBOM TPOIIECCOPE.

CtpyKkTypupoBaHHbIE TEKCTOBble JOKyMeHThl. CHocku, oryasnenue. Ilpasuia

HUTUPOBAHUA HCTOYHUKOB U O(pOpMJ'IeHI/I}I 6I/I6HI/IOFpa(I)I/I‘-ICCKI/IX CCBIIIOK




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

* HWndopmaruka : 10-i kimacc : 6a30BbIH U YTIIIyOJIEHHBIN YPOBHH : YU4EOHUK
: B 29actax / K. YO. [Tonskos, E. A. Epemun. — 8-e u3., crep. — Mockaa:
ITpoceenienue. 2026.

* HWudopmaruka : 11-if knacc : 6a30BbIM U YIITyONEHHBIA YPOBHHU : YUEOHUK
: B2 yacTax / K. YO. [Tonsikos, E. A. Epemun. — 8-e u3j., crep. — Mockaa:
[Ipocsemenue. 2026.

METOJUYECKHUE MATEPHUAJIBI I YYUTEJIA

* HMndopmaruka. Metoanueckoe nocodue: 10-11 knaccel. YrimyOieHHbIM
ypoBeHb [TonsikoB K.FO., Epemun E.A.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

* KOMITHIOTEPHBIN MPAKTUKYM B JICKTPOHHOM BHJIC C KOMILJIEKTOM
AJICKTPOHHBIX YUEOHBIX CPEJICTB, pa3MEIIEHHBIN HAa CAUTE aBTOPCKOTO
kosutektuBa; http://kpolyakov.spb.ru/school/probook.htm

* 3JICKTPOHHBIN 33JJAYHUK-TIPAKTHKYM C BO3MOKHOCTBIO aBTOMAaTHUCCKOU
MIPOBEPKHU PEIICHUH 3a1a4 10 IPOrPaMMHUPOBAHHUIO:
http://informatics.mccme.ru/course/view.php?1d=666

* MaTepuabl JjIs MOATOTOBKH K UTOTOBOM aTTeCTalluU 10 HHPOpMATHKE B
dopme EI'D, pasMmeménnpie Ha caiiTe MaTeprabl, pa3MelleHHbBIC Ha
caiite http://kpolyakov.spb.ru/school/ege.htm;

» komruiekT denepanbHbIX MUGPOBBHIX HHHOPMAIIMOHHO-
obpazoBaTrenbHbIX pecypcoB (ganee @IINOP), momenieHHBIN B
koseknuio GIOP (http://www.fcior.edu.ru);

* ceTeBas METOJWYECKAs CITy)k0a aBTOPCKOTO KOJUICKTHBA JJIS ITeIarOr0B
Ha calTe uzaarenbctsa http://metodist.lbz.ru/authors/informatika/7/.



http://kpolyakov.spb.ru/school/probook.htm
http://informatics.mccme.ru/course/view.php?id=666
http://kpolyakov.spb.ru/school/ege.htm
http://www.fcior.edu.ru/
http://metodist.lbz.ru/authors/informatika/7/
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