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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma no unpopmatuke (yriayOiaEHHBIN YpOBEHb) Ha YPOBHE CPEIHETO
oOmiero oOpa3oBaHus pa3paboTaHa Ha OCHOBE TpeOOBaHUU K pe3ysbTaTam
OCBOGHHUS OCHOBHOWM  0Opa3oBaTeNbHOM  MPOrPaMMbl  CPEAHETO0  OOMIETO
oOpazoBanusi, npenctaBieHHbix B @I'OC COO, a Takxke ¢enepanbHOil paboueit
POrpamMMbl BOCIIUTAHUS.

[Iporpamma 1o wuHbOpMaTHKE Ma€T MpEACTaBICHUE O UENsIX, OO0mIei
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
yuebHoro mpenmera «Wudopmaruka» Ha yriayOaEHHOM YpOBHE, YCTaHABIIMBAET
00s13aTeTbHOE IpEeIMETHOE coJiep>KaHue, npeayCcMaTpUBacT ero
CTPYKTYPUPOBAHHE IO pa3jieiiaM U TeMaM Kypca, ONpeAeisieT pacupeieieHUE ero
o kjaccaMm (rojam u3y4deHus), Ja€T MpUMEpPHOE pachpe/ieieHue y4eOHbIX YacoB
M0 TEMAaTHUYECKUM pasfenaM Kypca U  PEKOMEHIYyeMylo (TIPUMEPHYIO)
MOCJICIOBATEIPHOCTh ~ MX  HM3YYCHHS C  YIETOM  MEKIPEAMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBf3€H, JIOTUKH Y4eOHOTO TMpollecca, BO3PACTHBIX
0COOEHHOCTEH 00yUarOIIUXCSl.

[Iporpamma o nHbOpMaTHKE ONPEIETAET KOJTMUECTBEHHBIE U KAYECTBEHHBIC
XapaKTepUCTUKU Y4eOHOTO MaTepHaia JIJs KaXI0To roja U3yuyeHus, B TOM YHUCIIe
JUISL COAEPKATEeIbHOTO HATOJHEHHs] Pa3HOTO BHAa KOHTPOJS (MPOMEXYTOUHOU
aTTecTalluu oOyuarommxcs, BCEPOCCUNCKUX MIPOBEPOYHBIX pabor,
roCyapCTBEHHOM UTOTOBOM atTectaiuu). [Iporpamma nmo nHbopmaTuke sIBISIETCS
OCHOBOW JIJIi COCTaBJIEHHWS AaBTOPCKUX Yy4Ue€OHBIX NPOrpaMM U YYCOHHKOB,
MOYPOYHOTO TUTAHUPOBAHMSI Kypca YIUTEIEM.

HNudopmaTtuka B cpegHem oOieM o0pa3oBaHUU OTPAKAET:

CYITHOCTh HMH(POPMATHKM KaK HAYYHOM JUCHUIUIMHBI, HM3y4YarolieH
3aKOHOMEPHOCTH MPOTEKAHUsI ¥ BO3MOYKHOCTH aBTOMAaTHU3AIMH WH(DOPMAITMOHHBIX
MIPOIIECCOB B Pa3JIMUHBIX CUCTEMAX;

OCHOBHBIE  O0JIaCTH  TpUMEHEHUs  WH(POPMATHUKH, TPEXKIE  BCETO
WHGOPMAITMOHHBIE TEXHOJIOTHH, YIIPABIIEHUE U COITUABHYIO Chepy;

MEXIUCITUTUIMHAPHBIN ~ Xapaktep uWHQoOpMaTuku ©  HUHPOPMAIMOHHOM
NEeSATeTLHOCTH.

Kypc undopmatuku ajis ypoBHsSI CpeIHEro 00Iero oOpa3oBaHUs SIBIISAETCS
3aBEepIIAIONIMM JTallOM HEMPEepPhIBHOW TMOATOTOBKH OOyYarommxcsi B o0jacTu
uHDOpMATHKA ¥ WH(POPMAIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHH, OMHUPAETCS
Ha cojiepKaHue Kypca MH(OOPMATHUKXA YPOBHS OCHOBHOTO OOIIEro oOpa3oBaHUs U
OMBIT  TMOCTOSSHHOTO  TMPUMEHEHHS  WH()OPMAIMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJOTHH, AaéT TEOPETHUECKOE OCMBICICHUE, WHTEPIIPETAlUI0O U 000O0IICHHE
ATOTO OIBITA.



Pesynbrarel  yriyOn€HHOrO  YpOBHS HM3y4YeHHUS y4yeOHOro MpeaMera
«Uudopmartukay OpUEHTHPOBaHBI HA TOMYyYEHUE KOMIIETEHTHOCTEH IS
nocieaywneil npodecCUOHATIBHOW JIeITENbHOCTH KaK B paMKax JaHHOU
peIMETHON 00JIaCTH, TaK U B CMEKHBIX ¢ Hel oOnacTsx. OHM BKJIIOYAIOT B CeO0s:

OBJIQJICHUE KJIIOYEBBIMU MOHATHSAMU M 3aKOHOMEPHOCTSAMH, Ha KOTOPBIX
CTPOUTCS JaHHAs TpeaMeTHas 00JacTh, paclo3HAaBaHHWE COOTBETCTBYIOIIUX HM
MPU3HAKOB M B3aMMOCBSI3€H, CIOCOOHOCTH AEMOHCTPUPOBATH PA3IMYHbIC MTOIXObI
K U3YUYCHUIO SIBJICHUH, XapaKTepHBIX JJI1 U3y4yaeMO# NpeIMETHON 00JacTH;

YMEHHE peniaTh THUIOBBIE MPAKTUYECKHE W TEOPETUYECKUE 3aJayu,
XapakTEepHbIE ISl KCIOJIb30BAaHHMS METOJOB M HMHCTPYMEHTapusi JaHHOMN
npeaMeTHOM 00J1acTu;

HaJu4yue TPEACTaBICHUM O JaHHOW MpeAMETHOM 00JIaCTH Kak IIEJIOCTHOM
T€OpUU (COBOKYIMHOCTU TEOpPHUM), OCHOBHBIX CBS3SIX CO CMEXHBIMH OO0JAaCTAMU
3HAHUM.

B pamkax yrinyO0n€HHOro ypoBHsI U3ydeHUs MH(OpPMATHKUA 00eCIeYnBaAETCA
LeJIeHANPABICHHAs] TIOJIFOTOBKA OOYYAIOIIMXCS K MPOJIOJDKEHHUIO 00pa30BaHUS B
OpraHu3anusXx  Opo(ecCHoHaTLHOTO  O0pa3oBaHUsA MO  CHEIHUATBHOCTSIM,
HENOCPE/ICTBEHHO CBSI3aHHBIM C LHU(POBBIMU TEXHOJOTHSIMHM, TaKMUM Kak
nporpaMMHasi MH)XEHepHs, MH(opMannoHHas 0e3011acHOCTb, MH(POPMAIMOHHBIE
CUCTEMBl M TEXHOJOTMU, MOOWJIbHBIE CHUCTEMbl U CETH, OOJbIIME JaHHBIE H
MalIMHHOE O0Oy4YeHUE, TMPOMBIIUICHHBI WHTEPHET BEIIeH, HCKYCCTBEHHBIN
UHTEIJIEKT, TEXHOJOTMM OECHpOBOJHON CBSI3U, POOOTOTEXHHKA, KBAaHTOBbBIE
TE€XHOJIOTHUH, CHUCTEMBI PAaCIpPENECIEHHOIO PEECTPa, TEXHOJOTHH BUPTYAJIbHOW WU
JIOTIOJTHEHHOM PEaIbHOCTEM.

OcHoBHas 1enb u3ydeHusi yuyeOHoro mnpeamera «WHpopmaTuka» Ha
yriyOJI€HHOM  ypOBHE cpefaHero oOmiero oOpa3oBaHusi —  OOecIeueHue
JaNbHENUIIEr0 pa3BUTHUA WH(GOPMALMOHHBIX KOMIIETEHIMI 00ydYaromerocs, €ro
TOTOBHOCTH K JKU3HU B YCIIOBHUSIX Pa3BUBAOILErOcs MHPOPMAIIMOHHOTO 00IIeCTBa
Y BO3pACTAIONIEH KOHKYPEHIIMM Ha pbIHKE Tpyaa. B cBs3M ¢ 3TUM H3yyeHUE
uHpopmatuku B 10—11 knaccax goMKHO 00€CIEUUTh:

c(OpPMHPOBAHHOCTh MHUPOBO33PEHUSI, OCHOBAHHOTO HAa MOHUMAHUU POJIH
uHpopMaTKH, WHOOPMAIMOHHBIX ¥ KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI B
COBPEMEHHOM OOIIECTBE;

c(hOpPMHUPOBAHHOCTH OCHOB JIOTUYECKOTO U AITOPUTMUYECKOTO MBILIICHUS;

c(OpMHPOBAHHOCTh YMEHHMM pa3nuyarh (aKThl W OLEHKH, CpPaBHUBAThH
OLICHOYHBIE BBIBOJBI, BHUJETh HMX CBSI3b C KPUTEPUSMU OLIEHUBAHUS U CBS3b
KPUTEPHUEB C ONPEAECIEHHON CUCTEMON LIEHHOCTEM, TPOBEPATH HA IOCTOBEPHOCTH U
00001maTh nHpOpMaIHio;



cOPMHPOBAHHOCTh  MPEJCTABIECHUH O BIUSHUA  HWHGOPMAIMOHHBIX
TEXHOJIOTM Ha JU3Hb 4YEJIOBEKa B OOIIECTBE, IMOHUMAHUE COLMAIBHOIO,
SKOHOMHYECKOT0, MOJUTUYECKOTO, KYJIbTYPHOIO, HOPHIMYECKOrO, MPUPOIHOTO,
HPrOHOMHYECKOTO,  MEIULUMHCKOTO U  (PU3MOJIOTMYECKOr0  KOHTEKCTOB
MH(OPMAIMOHHBIX TEXHOJIOTHH;

MPUHATHE MMPABOBBIX U 3TUYECKHUX aCTEKTOB MH(GOPMAIIMOHHBIX TEXHOJIOTHH,
OCO3HAaHHUE OTBETCTBEHHOCTH JIIOJIEH, BOBICUYEHHBIX B CO3IAHUE U MCIOJIb30BAHUE
MH(OPMAIMOHHBIX CUCTEM, paCIpOCTpaHeHHEe HH(OpMAIUY;

CO37laHHE YCIIOBUW MJisi pa3BUTHUSL HABBIKOB y4eOHOM, MPOEKTHOM, HAYy4YHO-
MCCJIEIOBATENILCKOW U TBOPYECKOM JIESITEIbHOCTH, MOTHMBAIIMHM OOYYalOlUXCS K
CaMOPa3BUTHIO.

B conepxxanun ydyeOHoro mpeamera «MH(popmMaTuka» BBLACIAIOTCS YETHIPE
TEMAaTUYECKHUX pa3Jiena.

Paznen «llu¢gpoBasi rpamMoOTHOCTH» TIOCBAILIEH BONPOCAaM YCTPOMCTBA
KOMIBIOTEPOB U JPYTUX DJIEMEHTOB LU(PPOBOTO OKPYKEHHS, BKIIOYas
KOMITbIOTEPHBIE CETH, UCIIOJb30BAaHUIO CPEICTB ONEPALMOHHON CUCTEMBI, padOTE B
cetd MHTEepHET W WCIHOJIB30BAHUIO HWHTEPHET-CEPBUCOB, HHOOPMAIIMOHHON
0€30I1aCHOCTH.

Paznen «Teopermueckue OCHOBBI HH(pOPMATHKH» BKIIOYAET B ceOs
MOHATUMHBIMN anmapaT WHQPOPMATHUKH, BOMPOCHl KOAUPOBaHUS WH(MOpPMaLNH,
u3MepeHus WHOOPMAIIMOHHOTO 00BbEMaA JIaHHBIX, OCHOBBI aJIreOphl JIOTUKU U
KOMIIBIOTEPHOT'O0 MOJIETMPOBAHMUS.

Paznen «AJaropurmMbl M NPOrpaMMHMPOBAHME)» HAIPABICH HAa Pa3BUTHE
AITOPUTMHUYECKOTO MBIIIUICHHS, pa3pab0TKy aJTOPUTMOB U OIIEHKY UX CJIOKHOCTH,
dbopMUpOBaHHUE HABBIKOB peaIU3allMU MPOrpaMM Ha sI3bIKax MpPOrpaMMHUpPOBAHUS
BBICOKOT'O YPOBHSI.

Paznen  «MH(popMaunoOHHBbIE  TEXHOJOIMM»  IOCBAIIEH  BOIIPOCAM
npuMeHeHUsT MHGOPMAIIMOHHBIX TEXHOJOTHUM, pPEaTu30BAHHBIX B MPHUKIAIHBIX
MPOTPaMMHBIX MIPOJYKTaX U MHTEPHET-CEPBHUCAX, B TOM YHUCJIE B 3aja4ax aHain3a
JIAHHBIX, MCMOJIb30BaHUIO 0a3 JaHHBIX W JJICKTPOHHBIX TaONMI] JJI PEIICHUs
MPUKJIAIHBIX 3a]1a4.

B npuBenénnom nanee coaepxkanuu ydeOHoro mpeamera «Hbopmatrkay
KYPCUBOM  BBIJICJICHBl  JIONIOJHUTEIBHBIE TEMBI, KOTOpPbIE HE BXOJAT B
00s13aTeNIbHYIO TTPOTpaMMy OOyYEHHS, HO MOT'YT OBITh IIPEAJIONKEHBI JIJIsI U3YUCHUS
OT/ICJIbHBIM MOTUBUPOBAHHBIM U CIIOCOOHBIM 00YyYaIOIIUMCSI.

YrnyOnéHHplid  ypOBeHb U3Y4YCHUST WH(POPMATUKH PEKOMEHIYETCS st
TEXHOJIOTUYECKOTO0  MpOQuiIsi, OPUEHTUPOBAHHOTO HA  HWHXCHEPHYIO U
UHOOPMAITMOHHYIO Cepbl ACATENHHOCTUA. YTIYyONEHHBI YpPOBEHb W3y4YEHUS
uH(popMaTUKU 00ECIEYUBAET: MOATOTOBKY OOYyYarolUMXCsi, OPUEHTUPOBAHHBIX Ha



CHEeIUaIbHOCTH B 00JAacCTH WHOOPMAIMOHHBIX TEXHOJOTUA W WHXKCHEPHBIC
CIEUUAIBHOCTH, yYacTHE B MPOEKTHOM M HCCIIEIOBATEIICKON NEsTEIbHOCTH,
CBS3aHHOM C COBPEMCHHBIMH HAMNPABICHUSIMH OTpacid HWH()OPMAIMOHHO-
KOMMYHUKAIIMOHHBIX T€XHOJIOTUH, MOJATOTOBKY K YYaCTHIO B OJIUMIHNA/IAX U Cllaye
EnuHoro rocyiapcTBEHHOTO K3aMeHa Mo HH(pOpMaTHKeE.

[TocnenoBaTeNbHOCTh M3YYEHHUSI TEM B MpeAeiaX OJHOro rojaa oOy4YeHUs
MOXET OBITh HM3MEHEHa MO YCMOTPECHHIO YYHTENS NpPH TOJATOTOBKE pabouei
MPOrpaMMbl U TOYPOUHOTO MJIAHUPOBAHMSL.

OO11ee YKCciI0 YacoB, PEKOMEHIOBAHHBIX IJIsl U3yueHus UHHOpMATUKU — 272
yaca: B 10 kmacce — 136 yacoB (4 daca B Hezento), B 11 kinacce — 136 gacoB (4 yaca
B HEJCIIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Hu¢poBass rpaMOTHOCTH

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

[TpuHIUIIBI pabOTHl KOMIIBIOTEPOB U KOMIIBIOTEPHBIX CUCTEM. APXUTEKTypa
don Heiimana. ABTOMAaTHUYECKOE BBIOJIHCHHUE MPOTPAMMBI  MPOIIECCOPOM.
OnepatvBHasi, MOCTOSHHAs W JIOJTOBpeMeHHas mnamATb. OOMEH [1aHHBIMH C
MOMOIIbI0 MIUH. KOHTpOJIepsl BHEMIHUX YCTPOUCTB. [IpsAMON JOCTYN K TaMSITH.

OCHOBHBIE ~ TEHACHUMHA  PA3BUTHS  KOMIBIOTEPHBIX  TEXHOJOTHM.
[TapaitenbHbIe BBIYHCIICHUS. MHoromnpoueccopHsie CHUCTEMBI.
CynepkomnbloTepbl. PacnipenenéHHble BBIYUCIUTEIbHBIE CUCTEMBI U 00paboTKa
OonpmIMX JaHHBIX. MOOWIbHBIE LH(PPOBBIE YCTpPOWCTBA © HMX pPOJb B
KOMMYHUKAIUSX. BcTpoennbie KOMITBIOTEPHI. MUKPOKOHTPOJLIEPHL.
Po6oTu3upoBaHHbIEC TPOU3BOJICTBA.

[IporpammHoOe oOecreueHre KOMIBIOTEPOB U KOMITBIOTEPHBIX cucTeM. Bubl
MporpaMMHOro obOecredeHuss U ux HazHadeHue. OCOOEHHOCTU MPOrPAMMHOTO
oOecrieueHuss MOOWIBHBIX yCTpoicTB. [lapanmienbHoe mnporpaMMUpOBaHUE.
CuctemMHoe mnporpammHoe oOecrieueHue. OrnepanMOHHBIE CUCTEMBI. Y THIIUTEHI.
HpaiiBeppl  ycTpoucTtB. MHCTasiuuss W JAEUMHCTAULALUSA  IPOTPAMMHOIO
oOecreyeHusl.

@aitnoBbie cucTeMbl. [IpUHIMIBI pa3MelieHUuss U UMEHOBaHUS (aijIoB B
nosroBpeMeHHoi namsaty. [llabmons! 11t onucanus rpymi (haisos.

[Iporpammuoe obecniedenue. JInneH3upoBaHue MPOrpaMMHOTO 0OeCTICUeHHUSI
u uudpoBeix pecypcoB. Ilpompuerappoe u  cBOOOAHOE MpPOrpaMMHOE
oOecrnieuenue. Kommepueckoe 1 HEKOMMEPUYECKOE MCIOJIb30BAaHUE IPOrPAMMHOTO
obecrnieueHuss U 1UEPPOBBIX pecypcoB. OTBETCTBEHHOCTb, YCTaHABIMBaeMas
3aKOHOIaTeNnbCcTBOM Poccuiickorn @enepaninm 3a HEMPABOMEPHOE MCIIOJIb30BAHUE
IPOrpPaMMHOTO o0ecriedeHus U MUPPOBBIX PECYPCOB.

[IpUHIMIIBI IOCTPOCHUS U aNNapaTHbIE KOMIIOHEHThI KOMIBIOTEPHBIX CETEH.
CereBblie npotokonbl. Cete UHTEpHET. Anpecanns B cetu MHTepHeT. [IpoTOKO0IIBI
cteka TCP/IP. Cuctema JOMEHHBIX UMEH.

Pasnenenne IP-cetm Ha moacetm ¢ moMomiplo Macok nonacereid. CereBoe
agMuHUCTpUpoBanue. [loiryyeHne NaHHBIX O CETEBBIX HACTPOMKAX KOMIIBIOTEPA.
[IpoBepka Hamuuus CBA3M C y3ia0M ceTh. OmnpeneneHue mapuipyTa JIBHKEHUS
MAKETOB.

Buast  pestensHocth B cetw  Uutepner. CepBuchl  MHTepHeTa.
['eonnopMaImoOHHBIE CUCTEMBI. | €0JIOKAIIMOHHBIE CEPBUCHI PEATBHOTO BPEMEHHU



(Hampumep, JIOKalusi MOOWJIBHBIX TEJIE(POHOB, OIpEeNeieHHE 3arpyKeHHOCTH
aBTOMAarvcTpasnei), THTEpHET-TOProBIisi, OpOHUPOBAHUE OMIETOB U TOCTUHMII.

["'ocynapcTBeHHbBIE 3JIEKTPOHHBIE CEpBUCHI M yCiIyrd. CoLMaIbHBIE CETH —
OpraHu3aiusi KOJUIEKTUBHOTO B3aUMOJEUCTBUS W oOMeHa aaHHbIMH. CeTeBoi
ATUKET: MpaBWiia MOBeleHUs B KubOepmpoctpaHcTBe. [Ipobnema momMHHOCTH
nosydyeHHoM nHpopmanuu. OTKpBIThIE 00pa30BaTeNIbHbBIE PECYPCHI.

TexHOreHHble W SKOHOMHUYECKHE YrpoO3bl, CBSI3aHHBIE C HCIOJIb30BAHUEM
MH(OPMAITMOHHO-KOMMYHHUKAIIMOHHBIX TeXHOJOoTHi. OO1ue mpodiieMbl 3alIUThl
uHdpopmaiuu 1 uHbopMmalrMoHHOW  Oe3omacHocTu. CpeacTBa  3alMTHI
uH(pOpMaAIUU B KOMIIBIOTEPAX, KOMIIBIOTEPHBIX CETAX U aBTOMATHU3WPOBAHHBIX
uH(popManMoHHbIX cucTemax. IIpaBoBoe oOecrnieueHne UWHGOPMAILIMOHHON
0€30MacHOCTH.

[IpenoTBpanieHUEe  HECAaHKIMOHMPOBAHHOTO  JOCTyna K  JINYHOU
KOH(QUACHIIMATBHOW MH(POpMAIUK, XpaHSIIEHCs Ha MEPCOHATbHOM KOMIIbIOTEpE,
MOOMJIBHBIX YCTpoMcTBax. BpenoHocHOe mporpaMMHOe o0ecreyeHrue u CrocoObl
OOppOBl C HUM. AHTHBUpPYCHBIE Mporpammbl. OpraHuzanusi JUYHOTO apXxHvBa
uH(popmanuu. PezepBHoe konupoBanue. [laposibHast 3anura apxusa.

MudpoBanne naHHBIX. CHUMMETpUYHBIE U HECUMMETPUYHBIE IIHQPHI.
[udper npoctoii 3amensl. [ludp [ezaps. [udp Buxenepa. Anroputm
mgpoBanus RSA.

Teopernyeckue 0CHOBBI HH(pOPMATHKHI

Nudopmanus, nanusle U 3HaHus. VHQOpMalnMoHHBIE MpoLECcChl B MPUPOJE,
TEXHHUKE U OOIIECTBE.

HenpepriBHbIE M JAMCKpETHBIE BEIMYMHBI U curHaibl. HeoOxomumocTb
JUCKpEeTU3alu MH(opManuu, NpeAHa3HAYEHHOW ISl XpaHEHHWs, Nepenayud u
00paboTKH B IM(PPOBBIX CUCTEMAX.

JIBonuHOoe KOAuMpoBaHHME. PaBHOMEpHbIE M  HEPaBHOMEDHBIE  KOJBI.
JlexonupoBaHue COOOIIEHUMH, 3alMCAaHHBIX C MOMOIIBI0 HEPAaBHOMEPHBIX KOJOB.
Ycnosue @ano. IlocTpoeHrne OMHO3HAYHO NOEKOAMPYEMBIX KOJOB C IMOMOIIBIO
nepeBa. EnuHMIIBI M3MEepeHHs KonuecTBa nHPopMauuu. AndaBUTHBIA MOAXOM K
OLICHKE KOJIMYeCTBa UHPOPMALIUU.

Cucrtembl cumciienusi. Pa3BépHyTas 3amuch LENIbIX M JAPOOHBIX YHCEN B
MO3UIIMOHHON cucTeMe cuuciaeHusi. CBOMCTBa MO3UIIMOHHOW 3amuCH YHUCJa:
KOJIMYECTBO UG B 3alUCH, MPU3HAK JEIUMOCTH YMCIa HA OCHOBAHUE CHUCTEMBbI
CUMCIICHUA. AJITOPUTM IEepeBOAA 1IEJIO0Tr0 Yucia u3 P-u4HON cUCTEMBI CUUCIICHUS B
JECATUYHYI0. ANTOPUTM TMepeBoja KOHEUHOW P-wdHON npoOu B JECATHYHYIO.
ANTOpUTM NEpEeBOJA LIEJIOT0 YHUCIA M3 ACCATUYHOW CHCTEMBbl CUUCIeHHs B P-
nyHyro. [lepeBox koHewyHOU pgecaTuyHOW npobu B P-munyro. J[BowuHas,
BOCBMEPHUYHAS W LIECTHAALATEPUYHAS] CUCTEMBI CUMCIICHHUS, CBSI3b MEXKIY HUMHU.



ApudmMernueckue ornepanydyd B TO3UIIMOHHBIX CHUCTEMAaxX CYHCICHHS. TpowdHas
YPAaBHOBEIICHHAs CUCTEMA CUUCIICHUS. [IBONUHO-IECATUYHAS CUCTEMA CUUCIICHUS.

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

KoagupoBanne  m3oOpakenuit. Omenka  HMHPOpPMAIMOHHOTO  00BEMA
rpaU4IeCKuX MaHHBIX MMPHU 3aJIaHHBIX pa3penieHuH U TITyOnHe KOIUPOBaHUS I[BETA.
[IBeToBbie Monenu. BektopHoe komupoBaHue. Popmarbl rpaduyeckux (aitios.
Tpé&xmepnas rpaduka. GpakranpHas rpaduka.

Koauposanue 3Byka. OlieHKa HHPOPMAIIMOHHOTO 00BhEMA 3BYKOBBIX JaHHBIX
MIPY 33JJaHHBIX YaCTOTE AUCKPETU3AIMA U PA3PSATHOCTH KOJUPOBAHUA.

AnreOpa noruku. [loHsiTue BbICKa3biBaHMs. BpIcka3biBaTenbHbIE (HOPMBI
(npenukatbl). KBaHTOPBI CyI11€CTBOBAHUS U BCEOOITHOCTH.

Jlornyeckue omnepanuu. TaOGauibl MUCTUHHOCTH. JlorHMueckue BBIpaKEHUS.
Jlornueckne Tto)kaecTtBa. JlOKa3aTEnbCTBO JIOTMYECKUX TOXKIAECTB C ITOMOUIBIO
Ta0JIML ICTUHHOCTH. JIorndeckue onepanuy U onepalny HaJl MHOKECTBaAMHU.

3aKkoHbl aureOpbl JOTMKHA. OKBHBAJICHTHBIE IMPEOOPA30BAHMS JIOTHYECKUX
BbIpaxkeHUi. Jlornuecknue ypaBHEHHS U CUCTEMbI YPaBHEHMUIA.

Jlornyeckue GyHKIUUA. 3aBUCUMOCTb KOJIMYECTBA BO3MOXKHBIX JIOTUYECKHUX
GyHKIUN OT KOIMYeCTBa apryMeHTOB. [10HbIE CHCTEMBI JIOTHYECKUX (PYHKIIUM.

Kanonnueckne  @opMbl  JlorMueckux  BblpakeHHil.  CoBepIlIEHHBIE
JTU3BIOHKTUBHBICE M KOHBIOHKTHBHBIC HOpPMaJbHBIE (OPMBI, aJITOPUTMBI KX
MOCTPOEHUS TIO TaOJIUIE UICTUHHOCTH.

Jlormyeckue »s1eMeHTBI B cocTaBe KoMmmbiloTepa. Tpurrep. Cymmarop.
MHuoropaspsaneiii cymmarop. [loctpoenne cxeM Ha JIOTMYECKHX JJIEMEHTAxX IO
3aJaHHOMY JIOTUYECKOMY BBIP@KECHMIO. 3aIlACh JIOTUYECKOTO BBIPAXKEHUSA IO
JIOTUYECKOM CXEME.

[IpencraBiieHre LENbIX YHCEN B MHaMATH KoMibioTepa. OTrpaHHMYEHHOCTb
Jana3oHa 4YMCEl NpPH OrpaHUYEHUH KOJIMYECTBa pa3psanoB. llepenonHenue
pa3psiAHON ceTkH. be33HakoBbIe U 3HAKOBBIE JaHHbIC. 3HAKOBBIM OUT. JIBOMYHBIIMA
JIOTIOJTHUTEIILHBIN KOJI OTPULIATEIbHBIX YUCEIL.

[TobutoBbie morumdeckue omneparuu. Jlormueckuii, apudmerndeckuii u
nukinyeckuii  capurn.  [lludpoBanue ¢ moMompr0 MOOUTOBOW — Omeparuu
«uckimoyaroniee NJIN».

[IpencraBiieHrEe BEIIECTBEHHBIX YHMCEN B IAMITH KOMIIBIOTEPA. 3HAdaIlas
4acTh W MOPSAJIOK 4ucia. Jluama3oH 3HAUCHUN BEIIESCTBEHHBIX duces. [IpoOiemsr
XpaHEHUs BEIIECTBEHHBIX 4YHCEJ, CBA3AHHBIE C OrPAHUYECHUEM KOJUYECTBA
pa3psaoB. BpInosiHEHME omnepanuii ¢ BEMIECTBEHHBIMM YHCIIAMHU, HAKOIUIEHUE
OLIMOOK MIPU BHIYUCICHUSX.



AJITOPUTMBI U IPOrPpaAaMMHPOBaHUE

Omnpenenenre BO3MOXHBIX PE3yJIbTaTOB PabOThl MPOCTEHIINX aIrOPUTMOB
YIOPABJICHUS HCIIOTHUTEISIMU M BBIYMCIUTEIBHBIX alroputmoB. OrpeneneHue
UCXOJHBIX JAaHHBIX, IPU KOTOPHIX aJITOPUTM MOKET AaTh TpeOyeMblil pe3ysbTar.

Otanbl penieHUs 3aJad Ha KoMIbroTepe. MHCTpyMeHTanpHbBIE CpeacTBa:
TPAHCIATOP, OTJIATUUK, NpoGuIupoBIMK. KoMmumismus u UHTepHperanus
nporpamMm. BupTyanbHble MallllHBbL.

WnTerpupoBanHas cpeaa pa3paboTku. MeToapl  OTIaAKM  MPOTPAMM.
Hcnonp3oBaHue TpaccUpOBOYHBIX Tadmul. Otinanounbiii BeiBoA. IlomraroBoe
BBIIIOJIHEHHE ITporpamMmel. Touku octaHoBa. [IpocMOTp 3HaueHUIN IEPEMEHHBIX.

Azpik  mporpammupoBanus (Python, Java, C+4++, C#). Tumnbel JgaHHBIX:
LEJIOYUCIICHHbIE, BEIIECTBEHHbIC, CHUMBOJbHBIE, JIOTMUECKHE. BeTBieHus.
Cnoxsble ycinoBus. Iluknel ¢ ycimoBueM. [LlMKiael 1O IEpEMEHHOM.
B3auMo3aMeHSIEMOCTh  pa3IMYHBIX  BUAOB  IMKJIOB. HBapuaHT ULHUKIIA.
CocraBneHue 1IUKIAa C HUCHOJIb30BAaHUEM 3apaHee OMNPENeIEHHOr0 HHBAPUAHTA
LUKJIA.

JIoKyMEHTHpOBaHUE Mporpamm. Hcnons3oBanue KOMMEHTApHUEB.
[ToaroToBka onvcaHusl IPOrpaMMbl U HHCTPYKIIUH JJIS ITOJIB30BATEISL.

AAroput™Mbl 00pabOTKH HATypaJIbHBIX YMCEN, 3allMCAaHHBIX B MO3UIIMOHHBIX
CUCTEMAaxX CYHUCIECHMs: pa30MeHHe 3alucCh 4Yucia Ha OTIeJbHble UHUDpHI,
HaxXOXXJEHUE CYMMbl U TpoU3BeleHUs UU(Dp, HAXOKACHUE MaKCUMAIbHON
(MUHUMATBHOMN) TUDPHI.

HaxoaeHue Bcex MpOCTBIX YUCEN B 3aJlaHHOM auanasoHe. [Ipeacrasienue
yucia B BUJEe HA0Opa MPOCTHIX COMHOXKUTENENH. AJIITOPUTM OBICTPOTO BO3BEICHUS
B CTEIICHb.

OOpaboTka JaHHBIX, XpaHAIuUXcs B (paitnax. TekcToBble U TBOMYHBIE (Pailiibl.
daitnoBbie TIepeMeHHBbIe ((ainoBbie ykazaTtenu). Urenune u3 (aitna. 3anuck B
daii.

Pa36uenue 3amaun Ha noazagauu. [logmporpaMmsl (Mpoueayphl U QYHKIIUH).
Pexypcus. PexkypcuBHble 00beKTHl ((pakranbl). PekypcuBHblE Mpolenypbl u
¢bynkuuu. Mcnonb3oBaHue cTeka JjIsl OpraHu3aliid PEKYPCUBHBIX BHI30BOB.

Hcnonp3oBaHue CcTaHAApTHOW OMOMMOTEKH S3bIKa MPOrPaMMHUPOBAHUA.
[Tonkmtouenne  OUONMOTEK  MOANPOTPAMM  CTOPOHHUX  MPOU3BOJUTENIEH.
MoaynbpHBIN IPUHIUII IOCTPOEHUS IIPOrPaAMM.

Yucnennsle MeToabl. TouHOe ©W TPUOMIKEHHOE pEIIeHUs 3aJlauu.
YucneHHble METOIbI PELICHUS] YpaBHEHHI: MeTo nepedopa, METO MOJIOBUHHOTO
nenenus. [TpubnmkéHHOe BBIYMCIEHUE JJIUH KPUBBIX. BbIuncieHue miomaaen
buryp ¢ mNOMOUIbIO YHMCIEHHBIX METOAOB (METOJ MNPSMOYTOJbHUKOB, METOA



Tpaneuuii). Ilonck makcumyma (MuHUMyMa) (YHKUMHA OJHOM MepeMeHHOU
METO/IOM MTOJIOBUHHOTO JIEJICHHUS.

OOpaboTka CHUMBOJIBHBIX JaHHBIX. BcTpoeHHble  (QYHKIMU  sI3bIKa
POrpaMMUPOBaHUS 1Ji1 00pabOTKH CUMBOJIBHBIX CTPOK. AJITOPUTMBI 00pabOTKH
CUMBOJIBHBIX CTPOK: IMOJCYET KOJIMYECTBA TMOSIBJICHUA CHUMBOJIAa B CTpPOKE,
pa30HeHre CTPOKM Ha CJIOBa IO MIPOOETbHBIM CHMBOJIAM, TOUCK MOJCTPOKU
BHYTPU JAaHHOW CTPOKHM, 3aME€HA HAWJECHHOW IOACTPOKH HA APYTYIO CTPOKY.
['eHepanius Bcex CJIOB B HEKOTOPOM alihaBUTE, YIOBIETBOPSIOUIUX 3aJlaHHBIM
orpanndeHusiM. [IpeobpazoBanue ynciia B CHMBOJIBHYIO CTPOKY U 00OpaTHO.

MaccuBbl M MOCHEAOBATENIbHOCTH 4KceNl. Bpruucienne 0000MIEHHBIX
XapaKTEPUCTHUK JIEMEHTOB MAacCHUBa WM YHCIIOBOM MOCJIEI0BATEILHOCTH (CYMMBI,
MPOU3BEICHUS, CPEIHEr0 apu(pMETUYECKOr0, MUHUMAJIBLHOTO M MAaKCHUMAaJbHOTO
3JIEMEHTOB, KOJIMYECTBA 3JIEMEHTOB, YIOBJIETBOPSIOIIMX 33JaHHOMY YCJIOBHIO).
JInHENHbIN MOUCK 3aJaHHOTO 3HAYEHHUS B MACCHUBE.

CopTtupoBka 0HOMEPHOTO MaccuBa. [IpocTbie METOABI COPTUPOBKHU (METO]
y3bIpbKa, METOJl BbIOOpa, COPTHUpOBKA BcTaBKamu). COpPTUPOBKA CIUSHUEM.
beictpas coptupoBka MaccuBa (aiaroputMm QuickSort). JIBOMYHBI MOUCK B
OTCOPTUPOBAHHOM MAacCCHUBE.

JIBymepHbIe MacCuBBI (MaTpHIlbl). AJTOPUTMBI OOpaOOTKU JBYMEPHBIX
MacCCHBOB: 3aII0OJHEHUE JBYMEPHOIO YHCIOBOTO MACCHBA MO 33JlaHHBIM IIpaBUjIaM,
MOMCK AJIEMEHTA B IBYMEPHOM MacCHBE, BBIUHMCIEHUE MAaKCUMyMa (MUHUMYMa) U
CYMMBbI 3JIEMEHTOB JBYMEPHOTO MAacCHBa, IMEPECTaHOBKa CTPOK MU CTOJOLIOB
JBYMEPHOT'O MacCHBa.

HNudopmanuoHHbIe TEXHOJIOTHH

TekcToBbIil Tporieccop. PenaktupoBanue u dopmatupoBanue. IIpoBepka
opdorpadun m rpammatukd. CpencTBa TOHMCKAa U aBTO3aMEHbI B TEKCTOBOM
nponeccope.  Hcnons3oBanue  crwiieil.  CTpyKTypUpOBaHHbIE  TEKCTOBBIE
nokymeHThl. CHOCku, ornaBieHue. KosektuBHas paboTra ¢ JIOKyMEHTaMHU.
NHCTpyMEHTBI pElEH3UPOBaHUS B TEKCTOBBIX Mpoueccopax. O0ayHble CEPBUCHI.
Henoas mepenucka. Pedepar. I[lpaBuia 1uTHpOBaHMS HCTOYHUKOB U
opopmieHust Oubnuorpaguueckux ccpuiok. OQopMileHHE CIHUCKa JUTEPATYPHI.
3HAaKOMCTBO C KOMIIBIOTEpPHOW BEPCTKOM TEKCTa. TeXHUYECKUE CpelcTBa BBOJA
Tekcta. Crnenuanu3upoBaHHBIE CpPEACTBA PEAAKTHUPOBAHUS MaTEMaTUYECKHUX
TEKCTOB.

AHanu3 naHHbiX. OCHOBHBIE 3a/lauyd aHalIW3a JaHHBIX: MPOTHO3UPOBAHUE,
Kinaccuukanysa, KiacTepusanusi, aHanu3 oTkiIoHeHuid. [locimemoBaTenbHOCTH
perieHus 3a7a4 aHajn3a JaHHBIX: COOp MEPBHYHBIX JAaHHBIX, OYMCTKA W OIICHKA
KauecTBa JaHHBIX, BHIOOp W/WJIM MOCTPOEHUE MOJIeNH, MpeoOpa3oBaHue JaHHBIX,
BU3yaJIM3allvsl TaHHBIX, HHTEPIPETALMS pe3yabTatoB. [IporpammHbie cpeactBa u



UHTEPHET-CEPBUCHI JIIsI 00pabOTKH U MpeCTaBIeHUs JaHHBIX. bombIiine naHHbIE.
Mamnnnoe o0y4yenue. IHTeIeKTyanbHblil aHAIU3 TaHHBIX.

AHanu3 JaHHBIX C MOMOILBIO IEKTPOHHBIX TAOIUL. BbIYMCIEHHE CyMMBI,
CPEIHET0 apu(PMETHUECKOT0, HANOOJIbIIErO (HANMEHBIIET0) 3HAUEHUS IUaIla30Ha.
Breruncnenne koag¢uuumeHTa KOppeasuuu ABYX psAaoB AaHHbIX. lloctpoeHue
CTOJOYATHIX, JMHEWYATBIX W KpPYroBbiX auarpamm. lloctpoenue rpaduxos
¢dbynkimii. [Togbop auHMM TpeH A, pelIeHne 3a/1a4 MPOTHO3UPOBAHUSI.

UucneHHOE peElIeHUE YpaBHEHMM € TIOMOUIbI0 TOA0O0pa mapameTpa.
OnTuMu3anys Kak MOWCK HAWIyYIIEro pelIeHus B 3aJlaHHbIX ycioBusX. Llemesas
¢yHkus, orpaHudeHus. JlokaibHble M T00AJIBHBII MHHMMYMBI 1LIE€JIEBOM
¢yHkuuu. Pemenue 3a1a4 oNTHMHA3AIUU C TOMOUIBIO 3JEKTPOHHBIX TAOIHUL.

11 KIIACC

Teopernueckne 0CHOBbI HHPOPMATHKH

Teopernyueckue MOAXOJbI K OIIGHKE KoJaudecTBa HH(opManuu. 3akoH
annutuBHOCTH MH(opmaruu. @opmyna Xapriau. MHpopManus U BEpOSTHOCTS.
®opwmyna lllenHoHa.

Anroputmel  cxkatust JnaHHbIX. AnroputM RLE. Anroputm Xaddwmana.
Anroputm LZW. ANTOpUTMBI CKATHS JAHHBIX C TMOTEPSMH. Y MEHBILICHUE
riyOuHBI KogupoBaHus 11BeTa. OcHOBHBIE unien anroputmos cxkatus JPEG, MP3.

CkopocTh Tmepellayd JaHHBIX. 3aBUCHUMOCTb BPEMEHHU IepeJayud  OT
MH(POPMAITMOHHOTO 00BhEMA JTaHHBIX U XAPAKTEPUCTUK KaHama CBs3U. [IpuunHbI
BO3HUKHOBEHHUs OMMUOOK TIpU Tepenade JaHHbIX. Kojbl, MO3BOJISIONINE
oOHapy>KMBaTh W WCIPABIATh OMIMOKH, BO3HUKAIONIME TPH TMepenade JTaHHbBIX.
Paccrosinne Xaommunra. Koguposanue ¢ moBropenuem 0utoB. Koasl XaMMuHra.

Cucrembl. KOMIOHEHTBI CHUCTEMBI W UX B3aumoicucTBue. CUCTEMHBIN
ahdekrt. Ynpapnenue kak nHGopMalMoHHbli nponecc. OOpaTHas CBS3b.

Mopenun u moxenupoBanue. Llens MoaenupoBanuss. COOTBETCTBHE MOJEIIH
MOJICIIUPYEMOMY OOBEKTY WJIM TMpPOIleCCy, Meu MoaenupoBanus. dDopmanusarus
MPUKIIAIHBIX 3a]1a4.

[IpencraBienre pe3ynbTaTOB MOJICIUPOBAHUS B BHUJIE, YAOOHOM JIs
BOCIIpUATHS yejoBeKoM. I'paduueckoe npeacrapieHue JaHHBIX (CXEMBbI, TaOIHUIIbI,
rpadukn).

I'padpr. OcHoBHubie MoHATHUS. Buapl rpados. Onucanne rpadoB ¢ TOMOIIBIO
MATpULl CMEXKHOCTH, BECOBBIX MATpPHUIL, CIMCKOB CMEXHOCTH. PemeHune
AITOPUTMUYECKUX  3aJ1ad, CBSI3aHHBIX C aHalu3oM TpadoB (IMOCTpOCHUE
ONTUMAJILHOTO TYyTH MEXIYy BepIIMHAMU Tpada, ompeaercHue KOJIMYecTBa
pa3IMUHBIX MyTEed MEXAy BEpUIMHAMH OPUEHTUPOBAHHOIO AIUKIMYECKOIO

rpada).



JlepeBns. bunaproe nepeBo. JlepeBbs momcka. CrocoObl 00xoma mepena.
[IpencraBnenne apupMEeTUUECKUX BBIPAKEHUN B BHJIE AepeBa. JIUCKpETHbIE UIPbI
JIBYX UTPOKOB C mojHOW mHpopmanwmen. [locTpoenue nepesa nepedbopa BapHaHTOB,
OMKMCAHKWE CTPATErHH UTPhl B TAOIMUHON (opme. BIUrphHIIIHbIE U TPOUTPHILITHBIE
MO3UIINU. BBIMTPBILIHBIE CTPATETUH.

CpencTBa MCKYCCTBEHHOr0 HMHTeJIEKTa. CepBHCHI MAIIMHHOIO IMEpEeBOAA U
pacnio3HaBaHus YCTHOW pedn. KOrHUTHBHBIC CEepBUCHL. MaeHTH(UKAIMS U TTOUCK
U300paKEHUH, pacrio3HaBaHHE T Camoo0byyaromuecs CUCTEMBI.
W cKyCCTBEHHBI MHTEIJIEKT B KOMIBIOTEPHBIX HMrpax. MCmosib30BaHHE METOJIOB
MCKYCCTBEHHOI'O MHTEJUIEKTa B OOydaronmx cuctemMax. Mcronb3oBaHue METOI0B
MCKYCCTBEHHOIO0 MHTEIJIEKTa B poOoToTexHuke. MHTepHeT Bemei. [lepcnexkTuBsl
Pa3BUTHS KOMIIBIOTEPHBIX HHTEIUIEKTYAJIBHBIX cUCTeM. HelpoHHbIE ceTH.

AJITOPUTMBI H IPOrPAMMHPOBaHUE

Qopmann3anuss  OOHATHS  anroputma.  Mammnaa  TeropuHra — Kak
YHUBEpCcaJIbHas MOAENb BeruncineHui. Tesnc Yépua—TwropuHra.

OueHka CI0XHOCTH BbIUMCICHUN. BpeMs paboTel U 00BEM HCIONB3YyEMOM
IaMsTH, HWX 3aBUCHMOCTb OT pa3Mepa MCXOIHBIX JaHHbIX. OneHka
ACUMIITOTHYECKOW CIIOKHOCTH  aJIrOPUTMOB. AJNTOPUTMBI  IOJMHOMHUAIBHOU
cinoxkHoctd. Ilepebopubie anroputmbsl. llpuMepsl pa3iaMyHBIX —aAJITOPUTMOB
peleHns OJHOM 3a/1a4d, KOTOPBIE UMEIOT PA3JIUYHYIO CIOKHOCTD.

[lonck mpPOCTBIX 4YHCEN B 33aJaHHOM JWAIa30HE C TMOMOIIBID aAJITOpPUTMA
«periero DparocheHar.

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

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

Crexku. AHamM3 MPaBUIBHOCTH CKOOOYHOTO BBhIpaXEeHUs. BbluucieHue
apu(PpMETUIECKOTO BBIPAKEHUS, 3aIIMCAHHOTO B MOCT(PUKCHOM opMme.

Ouepenu. Mcnosib30BaHue ouepenn Jisi BpEMEHHOTO XPaHEHUS JaHHBIX.

Anroputmbel Ha rpadax. [locTpoeHne MHHUMAaIbHOTO OCTOBHOIO JIepeBa
B3BELICHHOTO CBS3HOTO HEOpUEHTUpoBaHHOro rpada. KoiaumuecTBo paziuyHbIX
nyTel MeXay BepUIMHAMU OPUEHTHPOBAHHOIO allUKJIMYECKOro rpada. AJroputM
JIeWKCTpHL.

[epeBps. Peanuzanus nepeBa ¢ MOMOIIBIO CCBUIOYHBIX CTPYKTYp. JlBOWUYHbBIE
(ounapubie) naepeBbs. I[locTpoeHue paepeBa sl 33aJJaHHOTO apU(PMETHUECKOTO
BbIpakeHUs. PekypcuBHbBIE anroputMbl 00xoja AepeBa. Mcnonb3oBaHue CTeka U
ouepenu s 00xXoaa iepeBa.

JluHamMpyeckoe NporpaMMHUpPOBAaHME Kak METOJ pelIeHus 3a1ad ¢
COXpPaHEHUEM MPOMEKYTOUYHBIX PE3YyJbTAaTOB. 3aJauyd, PEIIAEMbIE C ITOMOIIbIO



JTUHAMUYECKOTO TPOTPAMMUPOBAHMS: BBIUUCICHUE PEKYPCUBHBIX (YHKIUH,
MOJICUET KOJIMYECTBA BAPUAHTOB, 3a/1a4M ONTUMHU3ALIHH.

[ToHsiTHE 00 OOBEKTHO-OPUEHTUPOBAHHOM MPOrpaMMHUpOBaHUUA. OOBEKTHI U
kiaccbl. CBOMCTBa UM METO/bI O0BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIA aHAJIU3.
Pa3paboTka mnporpaMm Ha OCHOBE OOBEKTHO-OPUEHTHUPOBAHHOTO TOJXOJA.
Wukarncynsnus, HacleJ0BaHuEe, TOJTUMOP(HU3M.

Cpenbr  ObicTpoit pa3paboTku mporpamm. [IpoexTupoBanue uHTepdeiica
noib3oBatens. cnonb3oBaHWE TOTOBBIX — YIPABISIEMBIX  3JEMEHTOB IS
MOCTpOEHUs HHTEpdeEiica.

O630p  s3blkOB  mporpammupoBaHusi.  [lonstue o  mapaaurmax
IPOrpaMMUPOBAHMUS.

HNupopmanuoHHbIe TEXHOJIOIUH

OTranbl  KOMIIBIOTEPHO-MAaTEMATHYECKOTO  MOJEIUPOBAHUS:  IOCTAHOBKA
3alayu, pa3paboTka  MOJIeNH, TECTUPOBAHME  MOJIETH, KOMIIBIOTEPHBIN
AKCIIEPUMEHT, aHAJIN3 PE3YJIbTaTOB MOIECIMPOBAHUS.

Juckpernzanuss NOpu MaTEMaTUYECKOM MOJEIMPOBAHUU HENPEPBIBHBIX
npoueccoB. MogenvpoBanue BHKEHHS. MojenupoBaHue  OHOJOTMYECKHUX
cucteM. MaremaTtuueckue  MOAEIM B DKOHOMHKE.  BbluncIuTENbHbBIE
DKCIIEPUMEHTHI C MOJEIISIMHU.

O6paboTka pe3yJbTaTOB SKCIEPUMEHTA. MeToJ HAauMEHBIINX KBaApPaTOB.
OneHka 4YHCIOBBIX NApaMETPOB MOJEIHPYEMBIX OOBEKTOB M  MPOLECCOB.
BoccraHoBieHne 3aBUCUMOCTEN 110 pe3yJIbTaTaM SKCIIEPUMEHTA.

BepostHocteie  momenu.  Metoasl Monte-Kapno.  Mmwuranmonsnoe
MoienrpoBanue. CUCTEMbI MaCCOBOTO OOCITYKMBaHMSL.

Tabnuunbie (pensiuMoHHBIE) Oa3bl MaHHBIX. Tabmuua — mnpeacTaBiIeHUE
cBelleHni 00 OMHOTHMHIHBEIX 0OBekTax. Iloje, 3ammch. Kimrou Tabmunel. Padora c
roToBOM 0a30if nMaHHBIX. 3amojgHeHue O0a3bl JaHHBIX. [lowWck, cOpTUpOBKa U
bunbTpanys TaHHBIX. 3ampochl Ha BBIOOPKY J@HHBIX. 3alPOCHl C MapaMeTpamu.
Brrancnsiembie mosis B 3ampocax.

MHorotabnuunbie 0a3bl JaHHBIX. TUMBI CBSI3eM MexAy TaOaulamH.
Baenmnuit kinrou. [{enocTHOCTh 0a3bl TaHHBIX. 3aPOChl K MHOTOTaOJIMYHBIM 0a3aM
JTAHHBIX.

NutepHer-ipriioxkenus. [loHaTre 0 cepBepHON U KIMEHTCKOM YaCTAX CaWTA.
TexHONmorusl «KJIMEHT — CEPBEP», €€ JTOCTOMHCTBA U HEAOCTAaTKU. OCHOBBI A3bIKA
HTML wu kackaauwix Tabnui ctuieit (CSS). Cuenapum Ha s3bike JavaScript.
®opMbl Ha BEO-CTpaHUIIE.

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

BBon m300pakeHni ¢ MCIONB30BAHUEM PA3TMYHBIX ITU(POBBIX YCTPONCTB
(uudpoBbIX (PoToanmaparoB U MHKPOCKOIOB, BUIEOKAMEp, CKAHEPOB U JPYrUX



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

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

Bekrtopnass rpaduka. IlpumutuBsl. M3MeHeHue mOpsaKa DSJIEMEHTOB.
BelpaBHuBanue, pacnpenenenue. ['pynnuposka. Kpusbie. @opmarsl BEKTOPHBIX
pucyHkoB. Mcnonb30BaHue KOHTYpOB. BekTopu3zamus pacTpoBbIX H300paXeHU.

[IpyHIMOBI  TTOCTPOEHUS M  PENAKTUPOBAHUA TPEXMEPHBIX MOJENEH.
Cerounble Mmonemu. Marepuansl. MonaenupoBaHHe HWCTOYHUKOB OCBEILICHHUS.
Kameprl. ApautuBnable TexHonoruu (3D-npunrepst). Ilondarue o BupTyaiabHOU
PEaIbHOCTH U JOIIOJIHEHHOMN PEAIBHOCTH.



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

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE  pe3yJbTaThl  OTPAXKAIOT TOTOBHOCTh M CIIOCOOHOCTH
oOy4Jarommxcss PyKOBOACTBOBAThCA CHOPMUPOBAHHOM BHYTPEHHEW MO3HIIMEH
JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX OpHUEHTAINM, TMO3UTUBHBIX BHYTPEHHUX
yOXKIEHN, COOTBETCTBYIOIIMX TPAAUIIMOHHBIM IIEHHOCTSM  POCCHICKOTO
OOIIECTBA, pACHIUPEHHUE KUZHEHHOIO OMbITA M OMbITA JCSITEIILHOCTU B IpoOIlecce
peanu3alnuyd  CpeACTBaMU  y4eOHOro TMpeAMETa OCHOBHBIX  HalpaBJICHUN
BOCIIUTATEIHHOU ESITEIHLHOCTH.

B pe3ynbrate wuszyueHuss MHOOPMATUKH HA YPOBHE CPEIHEro OOIIEro
oOpazoBaHus y oOyuyaromierocs OyayT cOpMHUpPOBaHBI CIEIYIONIUE JTUYHOCTHBIC
pEe3yJIbTaThI:

1) rpamaaHCKOro BOCIMTAHMS:

OCO3HAHUE CBOUX KOHCTUTYLIMOHHBIX IIpaB M OOSI3aHHOCTEH, YBaKCHUE
3aKOHA W MPaBOMOpsIKa,  COOJIOJICHHME  OCHOBOMOJIATAIOMIMX  HOPM
MH(OPMAIMOHHOTO MpaBa U HHOOPMAITMOHHON OE30ITaCHOCTH;

TOTOBHOCTh IPOTUBOCTOSITh HUJIECOJIOTMUA JKCTPEMH3MA, HAIMOHAJIU3Ma,
KCeHO(pOOUHU, AUCKPUMHUHAIMK TI0 COIMAIBbHBIM, PEJIUTHO3HBIM, PAaCOBBIM,
HaIIMOHAJIbHBIM MPU3HAKaM B BUPTYaJIbHOM MPOCTPAHCTBE;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

LIEHHOCTHOE OTHOIIEHUE K UCTOPHUUECKOMY HACJIEAUI0, TOCTUKEeHUsIM Poccun
B HayKe, UCKYCCTBE, TEXHOJIOTUSIX, TOHUMaHUE 3HaYCHUSI HOOPMATUKU KaK HAYKU
B JKU3HU COBPEMEHHOTO OOIIEeCTBA;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS, ITUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0 M TMPUHUMATh OCO3HAHHBLIC PEIICHHS,
OPUEHTHUPYACh HAa MOPAJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH, B TOM YHUCJE B
cetu MuTepHeT;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHHWE K MHPY, BKIIOYAs OSCTETHUKY HAYYHOTO H
TEXHUYECKOT0 TBOPUECTBA;

CIIOCOOHOCTh BOCTIPMHHUMATH Pa3JIMYHbIE BHUABl WMCKYCCTBA, B TOM YHCIIE
OCHOBAHHOI'O Ha MCMOJIb30BAaHUH UH(OPMAIIMOHHBIX TEXHOJIOTHIA;

5) pu3u4eCcKOro BOCIUTAHMS:

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



coOmonenns TpeOboBaHUil 0€30MaCHOM KCIUTyaTallud CPEACTB HHPOPMAIIMOHHBIX
¥ KOMMYHHUKAIIHOHHBIX TEXHOJIOTHH;

6) Tpy10BOI0 BOCIIMTAHMS:

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

uHTepec K cdepam MNpoPecCHOHANbHON JAEATeIbHOCTH, CBSI3aHHBIM C
UHPOPMATUKOH, MPOrpaMMHUPOBaHHEM U HWH(OPMAIMOHHBIMU TEXHOJOTHSIMH,
OCHOBaHHBIMH Ha JOCTIDKEHUSX HAayKd WHPOPMATUKA W HAYIHO-TEXHHUECKOTO
mporpecca, yMEHHE COBepIIaTh OCO3HAHHBIM BBIOOp Oymymied mpodeccuu u
peanu30BBIBATH COOCTBEHHBIC KU3HCHHBIC TUTAHBL;

TOTOBHOCTh U CIIOCOOHOCTh K OOpa30BaHUI0O W CamMoOOpa3OBaHUIO Ha
MPOTSHKCHUH BCEH KHU3HU;

7) 3KOJI0TrH4eCKOr0 BOCIIMTAHMS:

OCO3HAHME TJI00aTBLHOTO XapaKTepa 3KOJIOTHUYECKHX MPOoOJjeM W IyTeH HuX
permeHus, B TOM YHCIE C yY4€TOM BO3MOXKHOCTEH WH(POPMAIMOHHO-
KOMMYHHKAITHOHHBIX TEXHOJIOTH;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMHPOBAHHOCT, MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAyKH, IOCTIXKCHHUSAM HAyYHO-TEXHHUYECKOTO IIporpecca M
OOIIECTBEHHOH MPaKTHUKH, 32 CUET MOHUMAHUS POJIH HH(OPMAIIMOHHBIX PECYPCOB,
WH(POPMAITMOHHBIX TIPOIECCOB M WH(MOPMAIMOHHBIX TEXHOJOTHA B YCIOBHIX
1idpoBoit TpaHchopMaIiu MHOTHX cep )KHU3HU COBPEMEHHOTO O0IIEeCTBA;

OCO3HAHHWE IIEHHOCTU HAYYHOW JeATEeTbHOCTH, TOTOBHOCTH OCYIIECTBIISATH
MIPOCKTHYIO M HCCIICIOBATEIBCKYIO ACATEIbHOCTh HHIWBUAYATIBHO U B TPYIIIIC.

B mporecce H0CTWKEHUS JTUYHOCTHBIX PE3yJbTaTOB OCBOCHUS MPOTPAMMBI
no wuHPOpPMATUKE Yy OOYYAIOIUXCS COBEPIICHCTBYETCS AMOIMOHAIBHBIN
WHTEIIICKT, MPEANOIararonmi cOpMUPOBAHHOCTb:

caMOpETyJIMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE TNPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHE, CIOCOOHOCTh amanTHUPOBATBCI K
HYMOILIMOHAIBHBIM H3MCHEHHSIM U MTPOSBIIATH THOKOCTh, OBITH OTKPBITBIM HOBOMY;

BHYTPEHHEH MOTHBAIINY, BKIIOYAIONICH CTPEMIICHHE K JIOCTIKEHUIO IEH U
yCIIeXy, ONTHMH3M, WHHUIIMATUBHOCTh, YMCHHE JICHCTBOBATh, MUCXOAS M3 CBOUX
BO3MOKHOCTEH;

OMIIATUH, BKIIOYAIOINICH CIIOCOOHOCTh MMOHUMATh YMOIIMOHAIBLHOE COCTOSIHHEC
JIPYTHX, YYUTBIBATh €r0 TPU OCYIICCTBICHUH KOMMYHHKAIIUH, CIIOCOOHOCTH K
COUYBCTBHIO U COTIEPEIKUBAHUIO;

COIMAJIbHBIX HABBIKOB, BKITFOUYAIOIUX CITOCOOHOCTH BBICTPAaUBaTh OTHOIICHUS
C IpYTUMH JIFOJIbMU, 3a00TUTHCS, POSIBIISITh MHTEPEC U pa3peniaTh KOHPIUKTHI.



METANIPEAMETHBIE PE3YJIBTATBI

B pesynabrate wu3ydenus HHGOPMATUKHA HA YPOBHE CpPEIHEro OOIIero
oOpa3zoBaHus y oOyuaromierocss OyayT chOopMUPOBaHBl MeETanpeaIMETHbIC
pE3yNbTaThl, OTPAKCHHBIE B YHHUBEPCAIBHBIX yUEOHBIX JCHCTBUSAX, & UMEHHO —
MO3HABATENIbHBIC YHUBEPCAJIbHBIE y4yeOHbIE [JEWCTBUS, KOMMYHUKATHUBHbBIC
yHUBEpCaIbHbIE Y4YeOHbIE ACUCTBUS, PETYJSTUBHBIE YHUBEpCAIbHBbIC Y4YEOHBIC
JENUCTBUS, COBMECTHAS JIEATEIbHOCTD.

ITo3naBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

1) 6a30Bble JIOrHYEeCKHE TeHCTBHSA:

CaMOCTOSITENILHO  (OPMYyJIUPOBaTh M aKTyalU3UpOBaTh  IMpoOiemy,
paccMaTpHUBaTh €€ BCECTOPOHHE;

yCTaHaBJIMBATh CYUIECTBEHHBI MPU3HAK WM OCHOBAaHUA /I CPaBHEHUS,
KJ1accupuKauu U 0000IICHHUS;

ONpENENATh LEJIN JACSITEIBHOCTH, 3aJaBaTh IAapaMeTpbl M KPUTEPUU HX
JNOCTHKEHHSI,

BBISIBJISAITh 3aKOHOMEPHOCTH M MPOTUBOPEYHS B PACCMATPUBAEMBIX SBJICHUSX;

pa3palaThiBaTh IJIaH PEIICHUS MPOOJIEMBbI ¢ YYETOM aHaIM3a UMEIOIIUXCS
MaTepHaJIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIIBHOCTD, OLICHUBATh COOTBETCTBHE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIIEACTBUM ACSITEIBHOCTH;

KOOPJIMHUPOBaTh W  BBINOJHATH pabOTy B  YCJIOBHSIX  PEAIBHOTO,
BUPTYAJIbHOT'O U KOMOMHUPOBAHHOTO B3aUMOIEHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPU PELICHUN KU3HEHHBIX MPOOIIeM.

2) 0a30BbIe HCCJIEI0BATEIbCKHE NeiiCTBUSA:

BJIAJ€Th HABBIKAMH y4E€OHO-HCCIE0BATENBCKOM U MPOEKTHOM €SI TENbHOCTH,
HaBBIKAMM  pa3peuieHus: MpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEILHOMY MOMCKY METO0B PEUICHUS] TPAKTUYECKUX 3a7a4, IPUMEHEHUIO
pPa3IUYHBIX METOJIOB IO3HAHUS;

OCYLIECTBJIATh PA3JIUYHBIE BHJbBI JESITEIBHOCTH IO TMOJYYEHHIO HOBOIO
3HAHMS, €r0 WHTEpPHpeTaluH, MpeoOpa30BaHUIO U MPUMEHEHUIO B Pa3IUYHBIX
y4e€OHBIX CHUTYyallMsIX, B TOM 4YHUCJIE€ NPU CO3JaHUU YYEOHBIX U COLMAIBHBIX
IIPOEKTOB;

(GbopMUpPOBAaTh HAYYHBIM TUI MBIIUICHUS, BIaJE€Th HAYYHOH TEPMUHOJIOTHEH,
KJIFOUEBBIMU MTOHATUSMH U METOIAMU;

CTaBUTh M (OpMyIUpOBaTh COOCTBEHHBbIE 3aJaud B 00pa3oBaTEIbHOU
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;



BBISIBJISITh MPUYMHHO-CIICACTBEHHBIE CBSI3M W aAKTyaJM3UpOBaTh 3a/aauy,
BBIIBUTATh TUNOTE3Y €€ pelICHHs, HaXOAWTh apTyMEHThI Jii JI0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 331aBaTh MMapaMeTPbl U KPUTEPUU PEIICHUS;

aHAJIM3UPOBaTh MOJYYEHHbIE B XOJE pEUICHUs 3a7aud pPe3yJIbTaThl,
KPUTHYECKH OIICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JIaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATH MPUOOPETEHHBIN OTIBIT;

OCYILECTBIISATh LEJICHAINIPABICHHBII TOUCK MEPEHOCa CPEACTB U CIOCO00B
NEHCTBUS B IPOPECCUOHANBHYIO CPELLY;

YMETh IEPEHOCUTh 3HAHUS B IO3HABATEJIBHYI0 U IPAKTHUUYECKYH oO01acTu
KU3ZHEIEATEIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUSA W3 Pa3HbIX MIPEIMETHBIX 00IacTei;

BBIIBUTaTh HOBBIE HJIE€U, NpeUlaraTh OPUTHHAIbHBIE TMOIXOAbl U PELICHMUS,
CTaBUTb NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTePHATUBHbBIC PELICHMUS.

3) pabora ¢ uHpopmMaumei:

BJIa/ICTh HaBBIKAMH MOJTyYeHUsI HHPOPMAIH U3 UCTOYHUKOB Pa3HBIX THIIOB,
CaMOCTOATENIbHO  OCYIIECTBJIATh  IOWUCK,  aHalu3, CUCTEMAaTU3alul |
MHTEPIIPETALNIO UH(POPMALIMY PA3IMYHBIX BUAOB U (POPM IPEICTABICHHUS;

CO3/1aBaTh TEKCThl B pa3iaMuHbIX (opmarax ¢ YYETOM Ha3HAYCHUS
uHpopMaMu U IEJIEeBOM  ayJUTOpPUH, BbBIOMpas ONTUMAIBHYIO (QopMy
MPEICTABIICHUS U BU3yaJlU3aliy;

OLIEHUBATh JIOCTOBEPHOCTb, JIESTUTUMHOCTh HH(pOpMalMU, €€ COOTBETCTBUE
IIPABOBBIM U MOPAJIbHO-3THUYECKUM HOpMaM;

UCIIONIb30BaTh  CpeAcTBa  MH(POPMALMOHHBIX M KOMMYHHKAI[MOHHBIX
TEXHOJOTHIA B PEUICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a/lad ¢ CcoOMtoJieHHueM TpeOOBaHUN HSPrOHOMUKH, TEXHUKH O€30MacHOCTH,
TUTUEHBI, pecypcocOepexeHHsl, TMpPaBOBBIX M  3TUYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

BJQJIeTh ~ HABBIKAMH  pAclO3HABaHWA W 3aIIUTHl  HWH(pOpMaImH,
MH(OPMAIMOHHOW 6€30MaCHOCTH JINYHOCTH.

KoMMyHuKaTHBHBIE YHHBepPcaIbHbIe YueOHbIe el CTBUSA

1) oO61eHme:

OCYIIIECTBJISATH KOMMYHHUKAIIMH BO BCEeX chepax >KU3HU;

pacCiio3HaBaTb H6B6p6aJ'H>HI)Ie cpeacTBa O6HIGHI/I$I, INOHUMATh 3HAYCHUC
COLIMAJIBHBIX 3HAKOB, PACMO3HABaTh MNPEANOCHUIKM KOH(MIUKTHBIX CUTYyaluidl |
CMATYATh KOH(l)J'H/IKTBI;

BJIaCTH pas3sIn9IHbIMHA CHOCO6aMI/I O6HICHI/I$I nu BBaHMOHeﬁCTBHﬂ,
APryMCHTUPOBAHHO BECTHU AHUAJIOT, YMETh CMATYATh KOH(bJ'H/IKTHBIe CUTyaluu,



Pa3BEPHYTO W JIOTUYHO M3JIAraTh CBOKO TOYKY 3PEHHUSI C HUCIIOJIb30BAHUEM
A3BIKOBBIX CPEACTB.

2) coBMeCTHasA AeSiTeJIbHOCTD:

MIOHUMAaTh M MCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M WHIUBHUIYaJIbHOU
paboTHI;

BEIOMPATh TEMATHKy W METOJBl COBMECTHBIX JCUCTBUH C YYETOM OOIIHMX
MHTEPECOB U BO3MOKHOCTEN KaXJOT0 YJICHA KOJUIEKTUBA,

NpUHUMATh 1€  COBMECTHOM  JEATEIBbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh JICMCTBUSI MO HUX JOCTWKCHHUIO: COCTABJIATH IUIAaH JCHCTBUM,
pacrpenensaTh pojii ¢ Y4€TOM MHEHHH YYaCTHHUKOB, OOCYXJaTh PE3yJIbTaThbl
COBMECTHOM padoThI;

OLICHUBATh KA4E€CTBO CBOEr0 BKJIAJa M KAXKIOTO YYaCTHHKA KOMAHIbI B
oOIINiA pe3ybTaT Mo pa3paboTaHHBIM KPUTEPUSIM;

npemiaraTb HOBBIE MPOEKTHI, OICHWUBATh HAEHU C TMO3WIAM HOBHU3HBI,
OPUTHHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBIISITh TTO3UTUBHOE CTPATETMYECKOE TIOBEICHUE B PA3IMYHBIX
CUTYaIUsX, IPOSIBISATH TBOPUYECTBO U BOOOpaKeHUE, ObITh HHUITUATUBHBIM.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁnme HeﬁCTBHH

1) camoopranuszanus:

CaMOCTOATENIBHO OCYILECTBIISATh MO3HABATEIBHYIO JIEATEIBHOCTD, BBISBIIATH
npoOJieMbl, CTaBUTh U (HOPMYJIMPOBAThH COOCTBEHHBIC 3a/laud B 00pa3oBaTEIbHON
NEeSATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

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

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacIMpATh paAMKH Y4E€OHOTO MpeaMeTa Ha OCHOBE JIMYHbBIX MPEINOYTECHHUI;

JienaTh OCO3HAHHBIM BBIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a peLICHHE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

CIocOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO HIMPOKOW DSPYAMIIMH B
pa3HbIX O00JACTSIX 3HAHWM, IMOCTOSIHHO TMOBBINIATH CBOM 00pa30BATENbHBIA U
KYJIbTYPHBIM YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHBBI B JIESTEIIHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LENSAM;

BJIAJE€Th HABBIKAMM  IO3HABATENBHON  peduieKCMH KakK  OCO3HAHMS
COBEPILAEMBIX JIEUCTBHUM M MBICIUTENBHBIX IPOLECCOB, HX PpE3YyJbTaTOB U



OCHOBaHUi, UCMOJIb30BaTh MPUEMBI peduieKCUM IJIsl OIEHKH CUTyalluu, BBIOOpA
BEPHOI'O PELICHHUS;

OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PEIICHUS 110 UX CHUKEHUIO;

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPM AaHAIN3E pPE3yJIbTaTOB
NEATEIBbHOCTH.

3) npuHATHA ce0st M APYrux:

IPUHUMATH ceOsl, MTOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPM AaHAIN3E pPE3yJIbTaTOB
NEATEIbHOCTH;

pU3HaBaTh CBOE IIPABO U MPABO JAPYTUX HA OLINOKY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MHUP C MO3ULIUU JPYTOro YeIOBEKA.

IMPEAMETHBIE PE3YJIbTATDBI

B npouecce usyueHus kypca MHGOPMATHKU YriyOJE€HHOro ypoBHS 6 10
Knacce oOydalmuMucs OyayT  JOCTUTHYTHl — CJEIYIOIIME  MPEeIMETHbIE
pe3yJIbTaThI:

BJIQJICHHE TMPEICTaBICHUSIMH O PO WHGOPMAIMM U CBSA3AHHBIX C HEH
IPOLIECCOB B TMPHUPOJE, TEXHUKE U OOIIECTBE, MNOHATHUAMHU «HHPOpMaLUD,
«MH(OPMALIMOHHBIA ~ TPOLECC»,  «CUCTEMA»,  «KOMIIOHEHTBI  CHCTEMBD»,
«cucTeMHbIN A3 PerT», «MHDOPMAITMOHHAS] CUCTEMAY, «CUCTEMA YIIPABICHUS;

BJaJICHHE METOJaMU TIoucka HH(popmauuu B ceTd HHTepHeT, ymeHue
KPUTHYECKH OIICHUBATh MHPOPMAIIHIO, TOTYICHHYIO U3 ceTu MHTepHeT;

YMEHHE XapaKTepu30BaTh OOJbIINE JaHHBIE, TPUBOAUTH IPHUMEPHI
UCTOYHUKOB HX TOJY4YEHMs] W  HAlpaBJICHHUs  HCIOJIb30BaHUS, YMEHHUE
KJIaCCU(UIIMPOBATh OCHOBHBIE 3aJjaud aHajdu3a JaHHbIX (MPOTHO3MPOBAHUE,
KJIacCU(pUKaIus, KJIaCTepU3aIus, aHaJn3 OTKJIOHCHHI), MOHUMATh
MIOCIIEIOBATEIBHOCTh PEIICHUS 3a/1a4 aHAJIM3a JaHHBIX: COOp MEePBUYHBIX JTaHHBIX,
OYHCTKAa W OIICHKa KauecTBa JaHHBIX, BBIOOP W/MIM TIOCTPOEHUE MOJECIH,
npeoOpazoBaHue JAHHBIX, BU3YAIU3AlMsl TaHHBIX, HHTEPIPETAIUs Pe3yIbTaToB;

NOHMMAaHHE OCHOBHBIX MPHUHIMIIOB YCTPOHCTBA U (PYHKIIMOHHUPOBAHUS
COBPEMEHHBIX CTAlIMOHAPHBIX M MOOWMIIBHBIX KOMIIBIOTEPOB, TCHICHIIUN Pa3BUTHS
KOMIBIOTEPHBIX TEXHOJIOTHI;

BJIaJICHUE HaBbIKaMHU pabOThl C OMEPAMOHHBIMH CHCTEMaMH, OCHOBHBIMU
BUJAMH TPOTPAMMHOIO OOECrHeueHus s peuleHus ydeOHBIX 3adad 1o
BBIOpaHHOH CHeIuaIn3aIim;

HAJIMYUE TIPEJCTABICHUN O KOMIBIOTEPHBIX CETSIX U UX POJIM B COBPEMEHHOM
MUpe, 0 0a30BbIX MPUHIIUIIAX OPTaHU3ANUN U QYHKITMOHUPOBAHUS KOMITBIOTEPHBIX
cereil, 00 oOmMX NpUHIUNAX pa3paboTKu M (HYHKIMOHUPOBAHHUS WHTEPHET-
IIPUIIOKEHUM;



MOHUMaHuE yrpo3 HWHGOPMAINMOHHON O€30MacCHOCTH, WCIOJb30BaHUE
METOJIOB M CPEIACTB MPOTHUBOACHCTBHUS OSTUM yIrpo3aM, COOJIOJICHUE Mep
0€30MacHOCTH, TPEAOTBPAIIAIOIIUX HE3AKOHHOE PAaCIPOCTPAHEHUE MEPCOHAIBHBIX
JAHHBIX, COOJIIO/ICHNE TPeOOBAaHUN TEXHUKU 0€30MaCHOCTU U TUTHEHBI PU padboTe
C KOMITBIOTEPAMH U JIPYTUMU KOMIOHEHTaMH IIU(POBOTO OKPY>KEHHUSI, TOHUMAHHE
MPABOBBIX OCHOB HCIIOJb30BAaHUS KOMIBIOTEPHBIX MporpamMMm, 0a3 AaHHBIX U
paboTel B ceTn MHTEpHET;

MMOHMMAHUE OCHOBHBIX MPUHIMIOB AUCKPETU3ALUU pAa3JIMYHBIX BHJIOB
uHdopMaIuU, YMEHHUE ONpelNesiTh HMHPOPMALUOHHBIM O00BbEM TEKCTOBBIX,
rpauueckux M 3BYKOBBIX JaHHBIX MPHU 3aJlaHHBIX MapaMeTpax AUCKPETH3aluHu,
YMEHHUE ONpeAeisaTh CPEAHIO CKOPOCTh MEpelauyd JaHHBIX, OILCHUBATh
W3MEHECHHE BPEMEHM IepeJayud MpU HU3MEHEHWU HHOOPMALMOHHOTO 00bEMa
JTAHHBIX M XapaKTEPUCTUK KaHaJla CBSI3H;

YMEHHE UCIOJIb30BaTh MPU PEIICHUH 33/1a4 CBOMCTBA MO3WLIMOHHOW 3aIlUCH
Yyucell, alTOPUTMA TTOCTPOCHHUS 3alTUCH YKCIa B TTIO3UIIMOHHOW CUCTEME CUMCIICHUS
C 3aJJaHHBIM OCHOBAaHHMEM M MOCTPOEHHUS 4YWCJia MO CTPOKE, COoJepKallel 3amuch
ATOTO 4YHUCJa B TMO3UIUOHHOW CHCTEME CYHUCIEHHUSI C 3aJlaHHbIM OCHOBAHHUEM,
YMEHHUE BBIMOJIHATh apuU(PMETHUYECKUE OIepald B TMO3UIMOHHBIX CHCTEMax
CUUCIICHUS;

YMEHHE BBIMOJHITh MPEOOpPa30BaHUS JIOTHUYECKUX BBIPAKEHUN, HCIOIB3YS
3aKOHBI ~aiareOphl JIOTUKH, YMEHHE CTPOUTh JIOTUYECKOE BBIPAKCHUE B
JU3BIOHKTUBHON M KOHBIOHKTUBHOW HOPMAJIbHBIX (hOpMax IO 3aJlaHHOM TaOJuIiie
WCTUHHOCTH, HWCCJEN0BAaTh OOJACTh MCTHHHOCTU BBICKA3BbIBAHUS, COACPIKAIIETO
MEPEMEHHbIE, PEIIATh HECIIOKHBIE JIOTUYECKHE YPABHEHUS U CUCTEMbI YPABHEHUM;

NOHMMaHuEe O0a30BbIX AIrOPUTMOB OOpPAaOOTKM YHCIOBOM U TEKCTOBOM
uHpopMaruu (3amuch 4Mcesl B MO3UIIMOHHOM CHUCTEME CUHMCIICHUS, HAXOXICHUE
BCEX MPOCTHIX YUCEN B 33JJaHHOM JMara3oHe, 00paboTka MHOTOPA3PSAHBIX EITBIX
YKUCeJl, aHAJIN3 CUMBOJIBHBIX CTPOK U JIPYTHX), AITOPUTMOB MOUCKA U COPTUPOBKH,
YMEHHUE ONpPEACNISITh CIOXKHOCTh M3y4aeMbIX B Kypce O0a30BBIX aJIrOPUTMOB
(cymMMupoBaHHUE DJIEMEHTOB MacCHBa, COPTUPOBKA MaccuBa, TNepeOOpHbIE
aJITOPUTMBI, IBOMYHBIA TOUCK) U MPUBOJUTH MPUMEPHl HECKOJBKUX aJTOPUTMOB
Pa3HOM CIOKHOCTH JJIsl PEIIEHUS OJHOW 3a/1a4u;

BJIQJICHUE YHUBEPCAIBHBIM SI3bIKOM MPOTPAMMHUPOBAHUSA BBICOKOTO YPOBHS
(Python, Java, C++, C#), npencraBieHUssIMU O O0a30BBIX THUMaX JaHHBIX U
CTPYKTypax JaHHBIX, YMEHHE MHCIIOJIb30BaTh OCHOBHBIC  YIIPaBJISIOIIUE
KOHCTPYKIIMM, YMEHHE OCYIIECTBJISATh AaHajdu3 MPEAJIOKEHHOW MPOrpaMMBbl:
OTIPEICIISITh PE3YNBTAThl PA0OTHI MPOTPAMMBI MPHU 33JIaHHBIX MCXOJIHBIX JTAHHBIX,
ONpENEeNATh, NPU KAKUX HCXOAHBIX JTAHHBIX BO3MOKHO TMOJIYYEHUE YKA3aHHBIX



PE3yNbTAaTOB, BBISBIATH JAHHBIE, KOTOPhIE MOTYT MPHUBECTH K OMHUOKE B padoTe
porpamMmbl, HOPMYIUPOBATH MPEITIOKEHUS 10 YIYUIIEHUIO IPOTPAMMHOTO KO/,

YMEHHUE CO3/[aBaTh CTPYKTYPUPOBAHHBIE TEKCTOBBIE JIOKYMEHTHI U
JIEMOHCTPAIMOHHBIE MAaTEPUAJIbl C UCIOJBb30BAHUEM BO3MOKHOCTEN COBPEMEHHBIX
MPOTrPAaMMHBIX CPEJICTB U 00JIAYHBIX CEPBUCOB;

YMEHHE UCIOJIb30BATh JICKTPOHHBIC TAOJMIIBI JIJIs1 aHAJIN3a, IPEACTaBICHUS
u  00pabOTKM  JaHHBIX  (BKJIIOYas  BBIYUCIECHHUE  CYMMBI,  CPEIHErO
apu(pMETUYECKOTO, HaWOONBIIEr0 W HAUMEHBIIEro 3HAYEHUH, pelIeHue
ypaBHEHUH, BHIOOP ONTUMAJIBHOTO PEIIEHHUs, MOAOO0p JUHUU TPEHJA, PEIlCHUE
3aJlay IPOTHO3UPOBAHMS).

B npouecce u3yueHus kypca MHGOPMATHKU YriyOJE€HHOTO ypoBHS 6 11
Knacce oOyyarommmucs OyayT  JOCTUTHYTBHI — CIEAYIOUIME  MPEIMETHbIC
pe3yJIbTaThI:

YMEHHUE CTPOUTh HEPABHOMEPHBIE KObI, JOIMNYCKAIOIIUE OJHO3HAYHOE
JIEKOJIUPOBAHKUE COOOIIEHUM (MpePUKCHBIE KOIbI), HCIOJIb30BaTh MPOCTEUIINE
KOJIbI, KOTOPbIE MO3BOJISIOT OOHAPYKUBATh M UCIPABIIATH OIMMOKHU MpHU Mepeaaye
JIAHHBIX, CTPOUTH KOJI, 00E€CTICUMBAIONINI HAUMEHBIIIYIO BO3MOXHYIO CPEJIHIOIO
JUIMHY COOOIIEHMUS] TPU HU3BECTHOM YAaCTOTE CHUMBOJIOB, MOSICHATH MPUHIIMUIIBI
paboThI MPOCTHIX AJTOPUTMOB CIKATUSI TAHHBIX;

YMEHHE pellaTh aJrOPUTMHUUECKUE 3a/aud, CBSI3aHHBIC C aHAIW30M rpados
(3aJayn  MOCTPOEHUS ONTUMAJILHOTO TMyTH MEXAY BepuImHaMu Trpada,
ONpENENICHUs]  KOJIMYECTBA  PAa3MYHBIX  MyTed  MEXKIAy  BEpIIMHAMU
OpUEHTHUPOBAHHOTO AIMKINYECKOro rpada), yMEHHUE HCIOIb30BaTh JCPEBhS MPH
aHaM3€¢ W TIOCTPOCHUU KOJOB W Ui TPEACTABICHUS apUPMETHUECKUX
BBIpAXEHUMN, TIPU PEIICHUU 3a/1a4 TTOMCKAa U COPTUPOBKU, YMEHUE CTPOUTH JIEPEBO
UTPBHI O 33J]aHHOMY QJITOPUTMY, pa3padaThiBaTh U OOOCHOBBIBATH BBIUTPHIITHYIO
CTPaTEruio Urphl;

yMEHUE pa3pabaThiBaTh U PEATU30BBIBATH B BHJEC MporpaMm 0a3oBbIe
QJITOPUTMBI, YMEHUE HCMOJIb30BaTh B MpOrpaMMax JIaHHBIC Pa3IUYHBIX TUIIOB C
YYETOM OTPAHMYECHUN HA JUAINA30H UX BO3MOXHBIX 3HAYCHUU, NMPUMEHATH IPU
pelIeHUH 3a/1ad CTPYKTYPhI JaHHBIX (CIUCKH, CIIOBApU, CTEKU, OUEPEIH, IEPEBH),
WCIIOJI30BaTh 0a30BbIE OMEpAMM CO CTPYKTypaMH JTaHHBIX, TPUMEHSTh
CTaHJapTHBIE U COOCTBEHHBIE TTOAMPOTPAMMEI JJIT 00paOOTKM YUCIOBBIX JTAHHBIX
U CUMBOJIbHBIX CTPOK, HCIIOJIb30BaTh MPU pa3pabOTKe MporpamMm OHOIMOTEKU
noAnporpaMM, 3HaTh (YHKIIMOHAJIBHBIE BO3MOXKHOCTH HHCTPYMEHTAIBHBIX
CPEIICTB Cpefibl pa3padOTKH, YMEHHE HCTIOIb30BaTh CPEJICTBA OTJIAJIKH MIPOTPAMM B
cpezie NporpaMMUpPOBaHUs, YMEHUE JOKYMEHTUPOBATH MPOIPAMMBI;

yMEHHUE CO37aBaTh BEO-CTPAHUIIBL;



BIIAJICHUE OCHOBHBIMH CBEJEHUSMH O 0a3ax MaHHBIX, UX CTPYKTYpE,
CpeIcTBax Cco37aHUs M pabOThl C HUMH, YMEHHE WCIIOJIh30BaTh TAOJIMYHBIC
(pensauoHHbIe) 0a3bl JAHHBIX (COCTABIAThH 3aMPOCH B 0a3aX JAHHBIX, BBIMOJIHSIThH
COPTHPOBKY M TOWCK 3aluceil B 06a3e JaHHBIX, HAMOJHITH pa3paboTaHHYyO 0a3y
JTAHHBIX ) ¥ CTIPABOYHBIC CHCTEMBI;

YMEHHUE UCIOJIb30BaTh KOMIBIOTEPHO-MAaTEMATHICCKUE MOJICIH /I aHaJIN3a
O0OBEKTOB W TIPOIECCOB: (OPMYIUPOBATH IIEh MOJCIUPOBAHUS, BBITIOIHSTH
aHaJgu3 pe3yJbTaTOB, IMIOJYYCHHBIX B XOJIE MOJCIMPOBAaHUS, OICHUBATh
COOTBETCTBHE MOJICIM MOJICTIUPYEMOMY OOBEKTY WM MPOIECCY, MPEICTaBIATh
pe3yJbTaThl MOJICTUPOBAHHUS B HATJISIZTHOM BUJIE;

YMEHUE OpraHW30BBIBATH JIMYHOC WH(OPMAIMOHHOE TMPOCTPAHCTBO C
WCITOJIb30BAHUEM PA3IUYHBIX CPEACTB MHUQPPOBBIX TEXHOJOTHUH, TOHUMaHUE
BO3MOXKHOCTEH IHU(POBBIX CEPBUCOB TOCYAAPCTBEHHBIX YCIYT, U(POBBIX
o0pa3oBaTeIbHBIX CEPBUCOB;

MOHMMAaHUE OCHOBHBIX MPHHIIMIIOB PabOThI, BOSMOXXHOCTEH W OTPaHHYCHHUS
MPUMEHEHUST TEXHOJIOTHA MCKYCCTBEHHOTO HMHTEIICKTa B PA3IUYHBIX O0JIACTSX,
HaJIMYME TIPEICTABICHUHA O Kpyre perraeMbIX 3a7ad MAaIlIMHHOTO OOy4YeHUs
(pacrio3HaBaHusl, KJIaCCU(PUKALMKA ¥ TIPOTHO3UPOBAHUS) HAMYKUE MPEACTABICHUM
00  HWCMNONB30BAaHUU  HMHPOPMALMOHHBIX  TEXHOJOTMM B Pa3IU4HBIX
npodeccuoHanbHbIX chepax.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoanuectBo yacon DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undpossbie)
Ne /o Kontpoabnsie IlpakTuueckue
NMpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3nen 1. Hudposasi rpaMoTHOCTH
Kommnbrorep - yHuBepcanbHOE YCTPOHCTBO )
1.1 P~ YHHEEP yeTp 6 education.yandex.ru
00pabOTKH JTaHHBIX
1.2 [IporpammHuoe obecrieueHne education.yandex.ru
1.3 KomnbrotepHsie cetu 5 education.yandex.ru
1.4 HNudopmanronHas 6€301macHOCTh 2 education.yandex.ru
Hroro no pazneny 24
Pa3nes 2. Teopernueckue 0CHOBbI HH(POPMATHKH
IIpencraBnenne nagopmann B .
2.1 P Pop 19 2 education.yandex.ru
KOMIThIOTEpE
22 OcHOBBI anreOpsl JIOTUKU 14 1 education.yandex.ru
2.3 Komnerorepnas apupmernka 7 1 education.yandex.ru
Hroro no pazneny 40
Pa3zpnen 3. AlropuTtMbl M IpOrpaMMHUpPOBAHHE
3.1 BBenenue B mporpaMmmupoBaHue 16 0.5 education.yandex.ru
32 BcnomoraTenbHbIe anropuTMbl 2 education.yandex.ru
3.3 HucneHHble METOIBI 3 education.yandex.ru
AnropuTMBI 00pa0OTKH CUMBOJIBHBIX )
34 p p 5 1 education.yandex.ru

JTaHHBIX




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




11 KJIACC

KonuyecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3aeioB 1 TeM (uudpossbie)
Ne n/m Kourpoububie IIpakTHyeckue
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pa3nes 1. Teopernueckue 0CHOBbI HH(POPMATHKH
Nudopmanus u uHGopMaioHHbIe .
1.1 dopman dopman 10 2.5 education.yandex.ru
IPOLIECCHI
1.2 MonenupoBanue 8 2 education.yandex.ru
Hroro no pazueny 18
Pa3nes 2. AnropuT™Mbl M IpOrpaMMHpOBaHue
2.1 DIEMEHTBI TEOPUH AITOPUTMOB 6 1 education.yandex.ru
22 ANTOPUTMBI U CTPYKTYPBI JaHHBIX 28 10 education.yandex.ru
OcHOBBI O0BEKTHO-OPUEHTHPOBAHHOTO )
2.3 P P 16 4.5 education.yandex.ru
IPOrPaMMHUPOBAHUS
Hroro no pazneny 50
Pa3nen 3. UndopmaumoHHbie TEXHOJIOTUH
KomMmnberorepHo-MaTeMaTHuecKoe .
3.1 P 8 2 education.yandex.ru
MOJIEJTMPOBAaHUE
3.2 ba3bl maHHbIX 10 4 education.yandex.ru
33 Be6-caiiTh 14 4 education.yandex.ru
34 Kommprorepnas rpaduxa 3.5 education.yandex.ru
3.5 3D-monenupoBanue 3 education.yandex.ru
Uroro no pazgeny 48




Pe3epBHOE Bpemst

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

20
136

36.5




ITOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
KoaudecTBo 4acoB DJIeKTPOHHbIE
JlaTa uudgposbie
Nen/m  Tema ypoka KonTpoabubie IIpakTunuyeckue
Bcero u3ydyeHusi oOpa3oBaTesIbHbIE
padoThI padoThI
pecypchbl

TpeOoBaHMs TEXHUKH O€30MMACHOCTH U
TUTHEHHI IIPU Pa00TE ¢ KOMIILIOTEPAMU U .

1 pup P 1 02.09.2025 education.yandex.ru
JIPYTMMH KOMIIOHEHTaMHU [IU(POBOTO
OKPYKECHHS
ITpuHIMIEL PabOTEI KOMITBIOTEPOB U .

2 p p p 1 02.09.2025 education.yandex.ru
KOMITBIOTEPHBIX CUCTEM
OOMeH JaHHBIMU C ITIOMOIIBIO IITVH. )

3 . 1 03.09.2025 education.yandex.ru
KonTtposiepsl BHEIIHUX yCTPONCTB
ABTOMAaTHYECKOE BEHIITOTHEHHE .

4 1 05.09.2025 education.yandex.ru
MIpOrpamMMbl MPOLECCOPOM
OrniepaTuBHas, MOCTOSIHHAS U
OJITOBpEMEHHAs naMITh. KOHTpOIUIEPHI .

5 P . . P P 1 09.09.2025 education.yandex.ru
BHEIIHUX yCcTpoiCTB. [Ipsimoit noctym k
[MaMsATH
CoBpeMeHHbIE KOMIIBIOTEPHBIE )

6 p p 1 09.09.2025 education.yandex.ru
TEXHOJIOTUH
[Iporpammuoe obecnieueHue

7 KOMIIBIOTEPOB, KOMIIBIOTEPHBIX CUCTEM U 1 10.09.2025 education.yandex.ru
MOOUJIBHBIX YCTPONCTB
CucTeMHOE IIPOrpaMMHOE 00€eCIIEUEHHE. .

8 porp 1 12.09.2025 education.yandex.ru
OrnepaliluOHHBIE CUCTEMBI




9 Ytunutsl. [paiiBepsl yCTPOMCTB. 16.09.2025 g ol vandex.ru
[MapaienpHOE TIPOrpaMMHUPOBAHHE ] '

10 WucTannsamus 1 1enHCTAIUISIIS 16.09.2025  _jucation vandex.ru
IPOrPaMMHOI0 00eCIIeUEHHSI ] '
®daiisioBble cucTemsl. [[puHIHANIBI

1 pa3MenieHus 1 UMEHOBaHUS (ailyioB B 17092025 jucation vandex.ru
nonroBpeMeHHOU namsTH. [1labmoHb! s ] ]
OMHCaHUs rpynin (aiton
3akoHonarenscTBO Poccuiickoi

12 ®denepanyu B 00JIaCTH MPOTPAMMHOTO 19.09.2025 education.yandex.ru
obecreueHust ¥ JaHHBIX
[TpuHIMITBI TOCTPOEHUS U allllapaTHHIE

13 KOMIIOHEHTbHI KOMITBIOTEPHBIX CETEH. 23.09.2025 education.yandex.ru
CereBble IPOTOKOJIBI

14 Cetb UnTEepHET 23.09.2025 education.yandex.ru

15 Paznenenue IP-cetn Ha moxceru ¢ 24.09.2025  _jucation vandex.ru
HIOMOIILIO MACOK MOJCETEN ' '

16 CeTteBoe aIMUHUCTPUPOBAHUE 26.09.2025 education.yandex.ru
Bune! nestenbHoCTH B cetu IHTEpHET.

17 Cepsucel HTEpHETa. ['OCYy1apCcTBEHHBIE 30.09.2025 education.yandex.ru
DIIEKTPOHHBIE CEPBUCKHI U YCIYTH

18 NudopmannonHas 6e30macHOCTb 30.09.2025 education.yandex.ru

19 Bpenonocusie mporpamMmmMHoe obecrieueHne 01.10.2025 g oo vandex.ru
U METO/IbI OOPBOBI C HUM ' '
[IpakTuyeckas pabora Mo Teme .

20 3 P 03.10.2025 education.yandex.ru

" AHTUBUPYCHBIE TPOIPaMMBbI"




21

22

Opranu3anus JMYHOTO apXHUBa
uHpopmanuu. PesepBHOE KOTMPOBaHHE.
[TaposibHas 3amura apxuBa

[[IndpoBanne TaHHBIX

07.10.2025

07.10.2025

education.yandex.ru

education.yandex.ru

23

Anroputm mmdposanust RSA.
Creranorpadus

08.10.2025

education.yandex.ru

24

25

26

27

[IpakTuyeckas pabora 1o Teme
"UludpoBanue qaHHbIX"

WNudopmanus, 1aHHbIC U 3HAHUS.
HNHdopmaninoHHbIe IPOLECChl B IPUPOJE,
TEXHUKE U 0011ecTBe

HenpepbIBHBIE U JUCKPETHBIE BETUYNHBI U
curHaibsl. Heo6XoauMocTh AUCKpeTH3anuu
uHpOpMalnK, peIHa3HaueHHON /115
XpaHeHHUs, iepeiaun U 00paboTKU B
U(PPOBBIX CUCTEMAX

JIBonuHOE KOoMpoBaHue. PaBHOMEpHBIE U
HEepaBHOMEpHbIE Kofbl. [lekoaupoBaHue
COOOIIEHUH, 3aIUCAaHHBIX C TTOMOIIBIO
HEpaBHOMEPHBIX KOJIOB

10.10.2025

14.10.2025

14.10.2025

15.10.2025

education.yandex.ru

education.yandex.ru

education.yandex.ru

education.yandex.ru

28

VYcnosue @ano. [Toctpoernne o1HO3HAYHO
JEKOAUPYEMBIX KOJOB C ITOMOLIBIO JEPEBa.
I'pad An. A. Mapkosa

17.10.2025

education.yandex.ru

29

Enunuib1 usmepenus KoinuyecTna
uHpopmanuu. AndaBUTHBIN MOAXOA K
OLICHKE KOJIM4YecTBa HH(pOpMaluu

21.10.2025

education.yandex.ru

30

CucTeMBI CUHUCIIEHUS

21.10.2025

education.yandex.ru




IlepeBon uncen U3 OTHON CUCTEMEI .

31 pEBOA A 22.10.2025 education.yandex.ru
CUHCTICHUS B IPYTYIO
JIBonyHas, BOCbMEPHYHAS U

32 HIECTHAIIIATEPUYHASL CUCTEMbI CUUCIICHUS, 24.10.2025 education.yandex.ru
CBSI3b MEXy HUMH
JIBowuHasi, BOCbMEpUYHAS U

33 HIECTHAALIATEpUYHAS CUCTEMbI CUMCIICHUS, 05.11.2025 education.yandex.ru
CBSI3b MEXKIY HUMU
JIBowuHasi, BOCbMEpUYHAS U

34 HIECTHAAIIATEpUYHAS CUCTEMbI CUMCIICHUS, 07.11.2025 education.yandex.ru
CBSI3b MKy HUMHU

35 Apudmerrdeckue orneparuu B 11.11.2025 education.vandex.ru
MO3UIMOHHBIX CHCTEMAX CUMCIICHUS - :
TpounuHast ypaBHOBEILIEHHAS CHCTEMA )

36 p P 11.11.2025 education.yandex.ru
CUHCIIEHUS

37 JIBOMYHO-ecATHYHAS CHCTEMa CUUCIICHUS 12.11.2025 education.yandex.ru

38 KoaupoBanue TekcToB 14.11.2025 education.yandex.ru

39 PactpoBoe konupoBaHue U300paeHHHA 18.11.2025 education.yandex.ru
[TpakTrueckas paboTa 1o Teme

40 " luckpeTruzarus rpaduaeckoit 18.11.2025 education.yandex.ru
uHpopmanuu"
[[BeToBbIE MOAENHN. BekTOpHOE

41 kogupoBanue. opmatsl (aitios. 19.11.2025 education.vandex.ru
TpéxmepHas rpaduka. OpakranpHas ' '
rpaduxa

42 Konunposanue 3Byka. OnieHka 21.11.2025 education.yandex.ru




43

44

MH(OPMaLIMOHHOTO 00BEMA 3BYKOBBIX
JTAHHBIX MPU 33JIaHHBIX YaCTOTE
JTUCKPETU3AIUU U Pa3psIIHOCTH
KOJIMPOBaHUS

[TpakTnueckas paboTa 1o Teme
"JluckpeTrunsarus 3ByKoBo nHGpopMaun'"

OcHOBBI aIreOphl TOTUKU

25.11.2025

25.11.2025

education.yandex.ru

education.yandex.ru

45

46

47

48

Jlornueckue oneparuu. Tabmuisr
UCTUHHOCTHU

Jloruueckue BoipaxkeHnus. Jloruueckue
TOXKJIeCTBa. J{0Ka3aTeNbCTBO JTOrMYECKHX
TOXKIIECTB C IIOMOIIBIO TAOJIHIL
NCTHUHHOCTHU

[MpakTyeckas pabora Mo Teme
«[TocTpoenue u aHaTU3 TaOIIHIL
UCTHHHOCTH B TAOJUMYHOM IPOIIECCOPE)
Jlornyeckue ornepariy U Onepariy Hajl
MHOKECTBAMH

26.11.2025

28.11.2025

02.12.2025

02.12.2025

education.yandex.ru

education.yandex.ru

education.yandex.ru

education.yandex.ru

49

50

51

Jlormueckme OIrcpanru 1 onecpanvi HaxqQ
MHOXECTBaMU

3aKOoHBI AJIreOpbI IOTUKU. DKBUBAJIEHTHBIE
npeoOpa30BaHuUs IOTHYECKUX BBIPAXKEHUH
Jlornueckue ypaBHEHHUsI U CHCTEMBI
YpaBHEHUNU

03.12.2025

05.12.2025

09.12.2025

education.yandex.ru

education.yandex.ru

education.yandex.ru

52

Jlornueckue QyHKIIUU. 3aBUCUMOCTh
KOJIMYECTBA BO3MOKHBIX JIOTHUECKUX
(GyHKIMI OT KOJIMYecTBa apryMEHTOB.
[ToHBIE CHCTEMBI JIOTHYECKUX (PYHKITAN

09.12.2025

education.yandex.ru




53

Kanonnueckue (hopMbl TOIrHYECKUX
BbIpaxkeHUil. COoBEpIIEHHbIE
JU3BIOHKTUBHbBIE U KOHBIOHKTHBHbBIE
HOpMaJIbHBIE (POPMBI, ATTOPUTMBI HX
MOCTPOCHHS 0 TabJIHIIe UCTUHHOCTH

10.12.2025

education.yandex.ru

54

55

Jloruueckue IeMEHTHI B COCTaBE
KOMITbIOTEpa

Tpurrep. CymmaTtop. MHOropaspsiaHbIii
CyMMaTop

12.12.2025

16.12.2025

education.yandex.ru

education.yandex.ru

56

ITocTpoeHne cxem Ha JTOTHYECKUX
3JIEMEHTaX. 3alKch JOTUYECKOIO
BBIPAKEHMSI 110 JIOTUYECKON CXeMeE

16.12.2025

education.yandex.ru

57

58

59

60

MukpocxeMbl U TEXHOJIOTUS UX
IIPOU3BOJICTBA

HpeI[CTaBJ'IeHI/Ie OCJIbIX YUCCII B ITaMATHU

KOMIIBIOTEPA. OI‘paHI/I‘-IeHHOCTL Jraria3oHa

Yyuces MPU OTPaHUYEHUN KOJIUYECTBa
pa3psanoB. [lepenonnenue pa3psgHon
CECTKHN

be33HakoBbIE M 3HAKOBBIE TAHHBIE.
3HaKkoBbIi OUT. JIBOUYHBIH
JIOTIOJTHUTEIBHBIN KOJI OTPULIATEIbHBIX
qucen

IToOuTOBBIE TOrHYCCKHUE onecpanunu.

Jlornueckuii, apudmernueckuii u
LUKJIMYECKUI CIBUTH

17.12.2025

19.12.2025

23.12.2025

23.12.2025

education.yandex.ru

education.yandex.ru

education.yandex.ru

education.yandex.ru

61

[Mudposanue ¢ noMoIIbI0 TOOUTOBOM
onepauuu «uckovaroniee NJIN»

24.12.2025

education.yandex.ru




HpCI[CTaBJIeHI/IC " XPaHCHUC B IIaMATU

26.12.2025

62 education.yandex.ru
KOMITbIOTEPA BEIIECTBEHHBIX YUCEI
Brinonnenue oneparuii ¢
30.12.2025 .
63 BEIISCTBEHHLIMU YK CJIaMH, HAKOIIJICHHE education.yandex.ru
OIMOOK MPU BEIYUCICHUSIX
[IpakTuyeckas pabora no Teme «M3yuenue
MOPa3psIIHOT0 MAIIMHHOTI'O )
64 pasp 30.12.2025 education.yandex.ru
MIPEACTABIICHHS 1IEJIBIX M BEIIIECTBEHHBIX
qHCe»
65 AHanu3 airOpuTMOB 13.01.2026 education.yandex.ru
DTanbl peleHus 3a7a4 Ha KOMITbIOTEpeE.
66 HNucTpymeHTanbHbIE CPEACTBA! 13.01.2026 education.yandex.ru
TPAHCIISATOP, OTIAMIUK, TPOPUITHPOBIITHK
Cpena nporpammupoBanusi. Komnumisus
Y MHTEPIIPETAIIASA IPOTrPAMM. )
67 pripetan porp 14.01.2026 education.yandex.ru
BupryansHbie MalHbl.
HurerpupoBanHas cpena pa3paboTKu
68 Metonbl OTIaAKH POrpamMm 16.01.2026 education.yandex.ru
Tuel nEpeMEHHEBIX B SI3BIKE )
69 P 20.01.2026 education.yandex.ru
MIpOrpaMMHUPOBAHUS
70 O6paboTka 1menbIX Ynuces 20.01.2026 education.yandex.ru
71 O0paboTka BEeIECTBEHHBIX YHCETT 21.01.2026 education.yandex.ru
72 CrnyuaiiHble U TICEBAOCTYYalHbIE Yncia 23.01.2026 education.yandex.ru
73 Betnenus. CrosxxHbIe yCIOBHS 27.01.2026 education.yandex.ru




27.01.2026

74 [{MKIBI C ycTIOBUEM education.yandex.ru

[{MKIIBI O TIEPEMEHHOM.
28.01.2026 .

75 B3anmo3aMeHs1€eMOCTh pa3IuyHbIX BUI0B education.yandex.ru
UKJIOB
O0paboTka HaTypaITBHBIX YUCEIT C .

76 p yp 30.01.2026 education.yandex.ru
HCIIOJIb30BaHUEM IIHKJIOB
Haxoxxnenne Bcex MpOCTHIX YHUCEI B
3agaHHoM guana3one IIpakTrnueckas .

77 A A P 0.5 03.02.2026 education.yandex.ru
pabora o Teme «Pemienue 3aga4 METOI0M
nepedbopay

78 HNuBapuanTt uukia 03.02.2026 education.yandex.ru

79 JlokyMeHTHpOBaHKE IPOrpaMM 04.02.2026 education.yandex.ru
O0paboTKka TaHHBIX, XPaHSIIIUXCS B .

80 ? A partitit 06.02.2026 education.yandex.ru
daiinax

81 Pa30Ouenne 3agaun Ha mog3amayu 10.02.2026 education.yandex.ru
Hcnons30BaHue CTaHIAPTHON OMOINOTEKH
a3bIKa porpammupoBanus. [loakmouenue .

82 porp P A 10.02.2026 education.yandex.ru
OMOIMOTEK MOANPOTrPaMM CTOPOHHHUX
IIPOU3BOAUTENIECH

83 [Monmporpammsl (porietypsl U pYHKITUH) 11.02.2026 education.yandex.ru

84 [ToamporpamMmel (Tiporieryphl U PyHKITAHN) 13.02.2026 education.yandex.ru
[IpakTuyeckas paboTa Mo Teme )

85 " P P " 1 17.02.2026 education.yandex.ru

Pazpabotka moamporpamm

Pexypcus. PekypcuBHbBIE 00BEKTEI )

86 yp yp 17.02.2026 education.yandex.ru

(ppaxrainsr). PexypcuBHbIe poLie1ypsl U




87

¢dbynkuun. Mcmnonas3oBanue creka s
OpraHU3aIMi PEKYPCUBHBIX BHI30BOB

[TpakTnueckas paboTa 1o Teme
"PexypcuBHbI€ oAnporpaMmer"

18.02.2026

education.yandex.ru

88

89

90

MopaynpHBIN IPUHLMI IOCTPOCHUS
Iporpamm

YucneHHbIe METOIbI

[TpakTiueckas paboTa 1o Teme
«YucneHHoe pelieHrne ypaBHEHUN

20.02.2026

24.02.2026

24.02.2026

education.yandex.ru

education.yandex.ru

education.yandex.ru

91

92

93

Hcnonp3oBanue TUCKpPETU3ALUU B
BBIYUCIUTCIIbHBIX 3aJadax

[IpakTuyeckas pabora Mo Teme
«[TpubKxEHHOE BEIYUCIICHUE JTHH
KPUBBIX U TUIOIaAeH puryp»

[TpakTtuyeckas pabora no reme «Ilonck
MakcuMyMa (MUHHUMYMa) QYHKIIAN

25.02.2026

27.02.2026

03.03.2026

education.yandex.ru

education.yandex.ru

education.yandex.ru

94

O6paboTka CUMBOJIbHBIX JIaHHBIX.
AnropuT™Mbl 00pabOTKH CHMBOJIBHBIX
CTPOK: MOJCUYET KOJIMYECTBA MOSBICHUI
CHUMBOJIa B CTPOKE

03.03.2026

education.yandex.ru

95

AnropuT™MbI 00pabOTKH CUMBOJIBHBIX
CTPOK: pa30MeHNEe CTPOKH Ha CJI0Ba IO
pOOENIbHBIM CUMBOJIAM

04.03.2026

education.yandex.ru

96

AJTOpUTMBI 00paOOTKH CUMBOJIBHBIX
CTPOK: IOMCK ITOJACTPOKH BHYTPH JTAHHOU
CTPOKH; 3aM€Ha HaWJICHHOW MOJICTPOKH Ha

JIPYTYIO CTPOKY

06.03.2026

education.yandex.ru




97

98

99

[IpakTHueckas padborta 1o reme
"O0OpaboTKa CTPOK C UCTIOIB30BAHUEM
(byHKIUH cTaHAAPTHON OMOIMOTEKH S3bIKA
nporpaMMupoBasus”

['enepanust cJ10B B 3a1aHHOM aji)aBUTE

MaccuBsI ¥ IOCJIEN0BATEILHOCTH YUCE.
[TpakTrueckas paboTta 1mo Teme
"3anoiiHenue Mmaccuna"

0.5

10.03.2026

10.03.2026

11.03.2026

education.yandex.ru

education.yandex.ru

education.yandex.ru

100

O0600mIEHHBIE XapaKTEPUCTHKN MAacCHBA

13.03.2026

education.yandex.ru

101

102

103

104

105

JIMHEWHBIH ITOMCK 3aJaHHOTO 3HAYEHUS B
MmaccuBe. [IpakTudeckas padboTa o Teme
"JInHeHHBIN MOUCK 3aJaHHOr0 3HAYCHHS B
Maccuse"

[TpakTnyeckas pabdora no teme "[lonck
MHUHHUMAJIBHOTO (MaKCUMaJIbHOTO)
dJIEMEHTA B YMCJIOBOM Maccuse"

CopTHupoBKa 0THOMEPHOIO MAaCCUBA.
ITpocTeie METOIBI COPTUPOBKH.
[TpakTtuyeckas pabora no Teme "[IpocTsie
METO/1bI COPTHUPOBKH MaccuBa'

CoprtupoBka ciusgHueM. beictpas
COpPTUPOBKA MaccuBa (aIrOpUTM
QuickSort). IIpaktuueckas padora 1o
teme "bbicTpas copTupoBka Maccupa”

JIBOMYHBII OUCK B OTCOPTUPOBAHHOM

MmaccuBe. [IpakTudeckas pabora mo reme
" JIBOMYHBINA MTOUCK"

0.5

0.5

0.5

0.5

17.03.2026

17.03.2026

18.03.2026

20.03.2026

31.03.2026

education.yandex.ru

education.yandex.ru

education.yandex.ru

education.yandex.ru

education.yandex.ru




31.03.2026

106 JIBymepHBbIE MacCHBBI (MaTPHIIbI) education.yandex.ru
107 AnropuT™MbI 00pabOTKH MaTpPHII 01.04.2026 education.yandex.ru
108 Pemienue 3agau ananm3a JaHHBIX 03.04.2026 education.yandex.ru
109 CpencTBa TEKCTOBOIO MpoIeccopa 07.04.2026 education.yandex.ru
110 KomnbrorepHas BEpCTKA TEKCTA 07.04.2026 education.yandex.ru
[IpakTrueckas pabora o Teme "BépcTka
111 JIOKYMEHTOB C MaTEMaTUYECKUMHU 1 08.04.2026 education.yandex.ru
dbopmynamu"
112 WNHcTpyMeHTh! pelieH3upoBaHus 10.04.2026 education.yandex.ru
[IpakTuyeckas pabora o Teme
113 " P P " 1 14.04.2026 education.yandex.ru
MHorocTpaHu4HbIe TOKYMEHTHI
O6naunsle cepBuchl. KomnekTuBHas
abota ¢ rokymeHTamu. [IpakTuueckas )
114 P Oy " P 0.5 14.04.2026 education.yandex.ru
pabota no Teme "KonnexktuBHas padoTta ¢
JIOKyMeHTaMu"
115 Amnanus ga"HubiX. bobiye gannbie 15.04.2026 education.yandex.ru
116 MamunaHoe o0yueHne 17.04.2026 education.yandex.ru
AHann3 JaHHBIX C TOMOIIBIO .
117 8 B 21.04.2026 education.yandex.ru
AIEKTPOHHBIX TAOJIHII
[IpakTuueckas pabora no teme "AHanus
118 JTAHHBIX C MIOMOLIBIO MIEKTPOHHBIX 1 21.04.2026 education.yandex.ru
Tabaur"
119 [Toctpoenue rpadukoB QyHKIUHA. 0.5 22.04.2026 education.yandex.ru




[IpakTHueckas padborta 1o reme
"HarnsaHoe nipeacTaBiaeHue pe3yabTaToB
CTaTUCTHYECKON 00paOOTKU JAHHBIX B
BUJIC JarpaMM CPEICTBAMH PEIaKToOpa
AIIEKTPOHHBIX TaOIHIT"

Jlunuu tpennpa. [Ipaktuueckas padota mo

120 teme "[loxOop nuHUM TpeH A, 0.5 24.04.2026 education.yandex.ru
IPOrHO3UpOBaHuE"
[Ton6op napamerpa. [IpakTuueckas padora
121 1o teme "YucieHHoe pellieHne ypaBHEHU I 0.5 28.04.2026 education.yandex.ru
C TIOMOIIIBIO TI0100pa nmapameTpa”
OnTuMu3anus Kak TOMCK HAUTYYIIETO
peLIeHUs B 3aJJaHHBIX YCIOBUSX.
122 [IpakTnueckas padota mo Teme "Perenue 0.5 28.04.2026 education.yandex.ru
3aJa4 ONTUMH3ALMHU C IOMOIIIBIO
JJIEKTPOHHBIX Ta0IHI"
123 PesepsHOE Bpems 29.04.2026 education.yandex.ru
124 PesepBHOe Bpemst 05.05.2026 education.yandex.ru
125 PesepsHOE Bpems 05.05.2026 education.yandex.ru
126 PesepsHoe Bpems 06.05.2026 education.yandex.ru
127 PesepBHOE Bpems 08.05.2026 education.yandex.ru
128 PesepBHOE Bpems 12.05.2026 education.yandex.ru
129 PesepBHOe Bpems 12.05.2026 education.yandex.ru
130 Pe3epBHOE Bpemst 13.05.2026 education.yandex.ru




131 PesepBHOE Bpems 1 15.05.2026 education.yandex.ru

132 PesepBHOE Bpems 1 19.05.2026 education.yandex.ru

133 PesepBHOe Bpemst 1 19.05.2026 education.yandex.ru

134 PesepBHOe Bpemst 1 20.05.2026 education.yandex.ru

135 PesepsHOe Bpems 1 22.05.2026 education.yandex.ru

136 PesepBHoe Bpemst 1 26.05.2026 education.yandex.ru
OBUIEE KOJIMYECTBO YACOB I10 136 15

[NPOT'PAMME




11 KIIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne ara undposbie
Tema ypoka Konrpoabnsie IIpakruuyeckue A dp
n/n Bcero u3yyeHusi oOpa3oBaTesIbHbIE
padoThI padoThI
pecypcsl
1 KommuectBo nadopmarim 1 02.09.2025 education.yandex.ru
2 ANTOPUTMBI CKaTHUS JAHHBIX 1 02.09.2025 education.yandex.ru
3 Anroputm Xaddmana 1 03.09.2025 education.yandex.ru
[IpakTuueckas padora o Teme "Coxatue
4 JAHHBIX C TIOMOIIBIO AJITOPUTMA 1 1 05.09.2025 education.yandex.ru
Xaddpmana"
5 Anroputm LZW 1 09.09.2025 education.yandex.ru
AJNTOPUTMBI CKATHSI TAHHBIX C MIOTEPSIMHU.
[TpakTuueckas pabota mo Teme "CxaTue .
6 P P 1 0.5 09.09.2025 education.yandex.ru
JTaHHbIX ¢ noTepsMu (anroputmsl JPEG,
MP3)"
7 CkopocTh nepeaun JaHHBIX 1 10.09.2025 education.yandex.ru
8 ITomexoycToNYuBBIE KOABI 1 12.09.2025 education.yandex.ru
[IpakTuueckas pabota 1mo Teme )
9 " P up " 1 1 16.09.2025 education.yandex.ru
[TomexoycTONYHMBBIE KOIBI
Cuctembl. KOMIIOHEHTBI CUCTEMBI U UX
B3auMoeiictBue. CucreMHbii 3(hPexT. .
10 A (I)(bv 1 16.09.2025 education.yandex.ru
VYmpasieHnue Kak HH)OpPMALMOHHBIN
nporecc. OOpaTHas CBs3b




17.09.2025

11 Mogenu u MoaeIupoBaHue education.yandex.ru
12 I'padmr 19.09.2025 education.yandex.ru
13 Pemenue 3amau ¢ momorsto rpados 23.09.2025 education.yandex.ru
14 HepeBbs 23.09.2025 education.yandex.ru
15 OCHOBBI TEOpUU UTP 24.09.2025 education.yandex.ru
[IpakTuyeckas padora o Teme "[lorck
16 BBIUTPBIIIHON CTPATEruu B UTPE C MOJTHOMN 26.09.2025 education.yandex.ru
uHpopmanuen"
17 CpencTBa HCKYCCTBEHHOI'O MHTEIJIEKTa SR education.yandex.ru
[IpakTuyeckas pabora o teme "Cpencrsa )
18 P P " pea 30.09.2025 education.yandex.ru
HCKYCCTBEHHOT'O MHTEJIJIEKTa
dopmanuzaius NOHIATUS AITOPUTMA.
Mammna TeropyHTa KaKk yHUBEpCcallbHas )
19 p . yH p 01.10.2025 education.yandex.ru
Mozenb BeruucaeHuii. Tesuc Yépua—
Trropunra
[IpakTuyeckas pabora o Teme
20 "CocraBiieHHE TPOCTON MTPOrPaMMBI JUIs 03.10.2025 education.yandex.ru
MamuHbl Teropunra"
21 Mamna [Tocta 07.10.2025 education.yandex.ru
22 Hopmanehsie anropudmer MapkoBa 07.10.2025 education.yandex.ru
ANTOPUTMUYECKH HEPA3PEUIUMBbIE 3aaUH.
23 3anaua ocranoBa. HeBO3MOXXHOCTH 08.10.2025 education.yandex.ru

AaBTOMATUYECKOM OTJIAJKU ITPOrpaMM




10.10.2025

24 CII05KHOCTB BBEIUHCIIEHUH education.yandex.ru
[Touck MpoCTHIX YKMCEN B 3aJaHHOM

25 JIana3oHe ¢ MOMOIIBIO aIrOPUTMA 14.10.2025 education.yandex.ru
«pemeto IpatocheHay
IIpaxTuueckas padora o teme "Ilouck .

26 p p " 14.10.2025 education.yandex.ru
MIPOCTHIX YHCEI B 3aIaHHOM JHAIIa30He
MHoropa3psiaHble IejIbIe Yiciia, 3a0a4n )

27 pv P ’ 15.10.2025 ' oqycation.yandex.ru
JUTMHHOU apu(METHKH
[TpakTrueckas paboTta 1mo Teme
" o 17.10.2025 .

28 Peanusaiiis BEIUUCICHUN C education.yandex.ru
MHOTOpPa3psIHBIMUA YHCIIaMU"
CrnoBapu (accollMaTUBHBIE MACCHUBHI,
oToOpaXkeHus1). XAII-Ta0IULBL. .

29 p ) 21.10.2025 education.yandex.ru
[Toctpoenue andaBUTHO-4YACTOTHOTO
cJ0oBaps IS 33JJaHHOTO TEKCTa
[IpakTuyeckas pabora o Teme

30 "ITocTpoenue anhaBUTHO-YACTOTHOTO 21.10.2025 education.yandex.ru
cioBaps 1S 33JJaHHOTO TeKcTa"
AHaM3 TEKCTa Ha €CTECTBEHHOM SI3BIKE.
Brigenenue nocienoBaTeIbHOCTEN 110 )

31 22.10.2025 education.yandex.ru
mabony. PerynspHeie BeIpakeHUS.
YacTOTHBIN aHaIU3
ITpakTiueckas pabora mo teme "AHanu3 )

32 P P " 24.10.2025 education.yandex.ru
TEKCTa Ha €CTECTBEHHOM SI3BIKE
Crexku. AHaIN3 IPaBUIILHOCTH CKOOOYHOTO .

33 p 05.11.2025 education.yandex.ru
BBIPAXKCHHS
Brruncnenune apudmernyeckoro .

34 pud 07.11.2025 education.yandex.ru

BBIPAXXECHHUSI, 3aMICAHHOTO B MOCT(HUKCHOM




35

dbopme

[IpakTuyeckas pabora o Teme
"Beruucnenue apupmMeTHIecKoro
BBIPAXXECHHUSI, 3aIICAHHOTO B MOCT(HUKCHOMN

dbopme"

11.11.2025

education.yandex.ru

36

Ouepenu. Mcnonps3oBanue odepenu A
BPEMEHHOI'O XpPaHEHUs JAHHBIX

11.11.2025

education.yandex.ru

37

38

39

40

[IpakTuyeckas pabora o Teme
"Ucnons3oBanue ouepenn”

JepeBbs. Peanuzanus aepeBa ¢ TOMOIIbIO
CCBUIOYHBIX CTPYKTYp. JIBoruHbIC
(bunapueie) nepesbs. [locTpoenue nepena
JUTS 33JJAHHOTO apH(PMETHIECKOTO
BBIPAKCHUS

[TpakTudeckas paboTa mo Teme
"Ucnonb30BaHne 1EPEBLEB IS
BBIUKCIICHHS apU(METHIECKIX
BbIpaKeHUI"

PexypcuBHbIe anropuT™Mbl 00X071a JIepeBa.
Vcrionp30BaHue CTEKa U OUEPEIH IS
o0xoJa 1epena

12.11.2025

14.11.2025

18.11.2025

18.11.2025

education.yandex.ru

education.yandex.ru

education.yandex.ru

education.yandex.ru

41

PekypcuBHbIe anropuT™Mbl 00X0/1a AepeBa.
Hcnonp30BaHue CTEKa U OUepen JUTs
o0xoJa 1epena

19.11.2025

education.yandex.ru

42

Anroputmsl Ha rpadax. [Toctpoenune
MHUHHMAaJIHHOTO OCTOBHOTO JepeBa
B3BEIICHHOTO CBSI3HOTO
HEOPHEHTHUPOBAHHOTO Tpada

21.11.2025

education.yandex.ru




43

44

O6xox rpada B rmyouny. O6xon rpada B
HIAPUHY

KonnuecTBO pa3anyHbIX MyTeH MEXAY
BEpILIMHAMU OPUEHTUPOBAHHOTO
alUKIn4eckoro rpaga

25.11.2025

25.11.2025

education.yandex.ru

education.yandex.ru

45

Anroput™m JlefKCTpHI.

26.11.2025

education.yandex.ru

46

[IpakTuyeckas pabora o Teme
"BbruncineHue JUIMHbI KpaTyailliero nyTu
MEXy BEpIIMHAMU Tpada (aIroputm
HeiikcTpor)”

28.11.2025

education.yandex.ru

47

48

Anropurm ®noiga—Yopiamia

3agauu, peraemMble ¢ IOMOIIBIO
JUHAMHYECKOr0 IPOrpaMMUPOBAHUS:
BBIYUCIIEHHE PEKYPCUBHBIX (DYHKIUN

02.12.2025

02.12.2025

education.yandex.ru

education.yandex.ru

49

[IpakTuyeckas pabora o Teme
"Bbruucnenue peKypcuBHbIX (QYHKIHH C
MIOMOUIBbI0 JUHAMUYECKOTO
porpaMMupoBasus”

03.12.2025

education.yandex.ru

50

3amauu, penaeMpie ¢ TOMOIIBIO
JUHAMHUYCCKOT'O HpOFpaMMI/IpOBaHI/Iﬂ:
MOJICYET KOJTMYECTBA BAPHAHTOB

05.12.2025

education.yandex.ru

51

52

[IpakTrueckas padota mo teme "llomcuér
KOJIMUECTBA BAPUAHTOB C MIOMOIIBIO
JUHAMHWYECKOTO MPOrPaMMHPOBaHHUS"

3aiauu, pellaeMble ¢ TOMOIIBIO
JUHAMHUYECKOTO MPOTPaMMHUPOBAHUS:
3aa4d ONTUMHU3ALUN

09.12.2025

09.12.2025

education.yandex.ru

education.yandex.ru




ITonsarue o nmapaaurmax

10.12.2025

53 nporpamMmmupoBanus. O030p S3BIKOB education.yandex.ru
POrPaMMHUPOBAHHUS
[TonsiTe 06 0OBEKTHO-OPUEHTUPOBAHHOM .

54 P P 12.12.2025 education.yandex.ru
POrpaMMUPOBAHUN
OO0bexThI U K1acchl. CBOMCTBA U METOIBI )

55 s 16.12.2025 education.yandex.ru
00BEKTOB

56 OOBEKTHO-OPUEHTUPOBAHHBIN aHAIN3 16.12.2025 education.yandex.ru
[TpakTrueckas paboTa mo Teme

57 "Mcnosib30BaHKE TOTOBBIX KJIACCOB B 1 17.12.2025 education.yandex.ru
nporpamme"
Pazpabotka nporpamMm Ha OCHOBE

58 P porp 19.12.2025 education.yandex.ru
00BEKTHO-OPHUEHTHPOBAHHOTO TOIX0a
[Ipaktrueckas padota "Pa3paboTka

59 MIPOCTOM MPOTPaAMMBI C UCTIOIb30BAHUEM 1 23.12.2025 education.yandex.ru
KJ1accoB"
Wukancynsanus. [Ipaktudeckas pabota mo

60 teMe "Pa3paboTka kiacca, UCIOJIb3YIOIIETO 0.5 23.12.2025 education.yandex.ru
WHKATCYSAIUI0"

61 HacnenoBanue. [lomumopdusm 24.12.2025 education.yandex.ru
[IpakTuueckas paboTta 1mo Teme )

62 " P P " 1 26.12.2025 education.yandex.ru

Pa3paboTka nepapxuu Ki1accoB

Cpenpl ObICTpOH pa3pabOTKH MPOTPaMM.

63 [IpoexTupoBanue naTEpPEiica 30.12.2025 education.yandex.ru
MOJIH30BATEIS
IIpoekTupoBanue unTepdeiica .

64 p p pe 30.12.2025 education.yandex.ru

IIOJIB30BaTECIIA




65

66

Hcnonp30BaHne TOTOBBIX YIPABISEMBIX
AJIEMEHTOB JIJISl TIOCTPOSHUs MHTEepdeiica

[TpakTuueckas paboTa 1o Teme

"Pa3paboTka nmporpaMmsl ¢ rpaduueCKUM
uHrepdericom”

13.01.2026

13.01.2026

education.yandex.ru

education.yandex.ru

67

H3yueHnne BTOpPOro si3bika
IIPOrpaMMHUPOBaHUS

14.01.2026

education.yandex.ru

68

69

H3yueHnne BTOpPOro si3pika
IIPOrpaMMHUPOBaHUS

OTanel KOMIIBIOTEPHO-MaTEMaTHUECKOT O
MOJIEJIUPOBAaHUS

16.01.2026

20.01.2026

education.yandex.ru

education.yandex.ru

70

Juckpernsanus npu MaTeMaTU4eCKOM

MOACIINPOBAHUH HCIIPCPBIBHBIX ITPOLICCCOB.

MO,Z[CJIHpOBaHI/Ie JABHKCHUA

20.01.2026

education.yandex.ru

71

72

73

[IpakTuyeckas pabora o Teme
"MopenupoBaHue ABUKEHUA"

MonenupoBanue OUOIOTHYECKUX CHCTEM.
[TpakTudeckas paboTa mo Teme
"MonenupoBaHue OMOIIOTUYECKUX cHCcTeM'

MaremaTtuueckue MOJIETH B 3KOHOMHKE.
BrruucnurenbHbie SKCIEPUMEHTHI C
MOJENIMA

0.5

21.01.2026

23.01.2026

27.01.2026

education.yandex.ru

education.yandex.ru

education.yandex.ru

74

BepostHocTHBIE MOaEenH. [IpakTnueckas
pabora o Teme "MmutanmonHoe
MOJIEJIMPOBAHHUE C TOMOLIBIO0 METOA
Mounre-Kapno"

0.5

27.01.2026

education.yandex.ru

75

KommbprorepHoe MOETHMpPOBaHUE CUCTEM
yIpaBiIeHUS

28.01.2026

education.yandex.ru




30.01.2026

76 O06paboTka pe3yabTaTOB IKCIIEPUMEHTA education.yandex.ru

77 TaGmuuHblie (pensSIMOHHbIC) Oa3bl JAHHBIX 03.02.2026 education.yandex.ru
[Towuck, copTupoBKa u GUIBTpALUSL

aHHBIX. 3aIPOCHI HA BRIOOPKY JTaHHBIX. .

78 A p Py A 03.02.2026 education.yandex.ru
3anpocsl ¢ napamerpamu. Beruucisembie
OJISL B 3aIIpocax
[IpakTudeckas padora o Teme "Pabora ¢ .

79 P . . P " 04.02.2026 . 4ycation.yandex.ru
TOTOBOM 0a30¥ JTaHHBIX
MmuoroTabiauuHble 0a3bl JaHHBIX. THITBI

80 cBs3el Mexay Tabnuiamu. Baemnuit 06.02.2026 education.yandex.ru
k104, 1{e10cTHOCTE 0a3bl JaHHBIX
[TpakTrueckas paboTa 1o Teme

81 "Pa3zpaboTka MHOTOTaOIMYHON 6a3bl 10.02.2026 education.yandex.ru
Ha”HHBIX"
3anpockl K MHOTOTA0JIMYHBIM O6a3amM .

82 P 10.02.2026 education.yandex.ru
TAHHBIX
[IpakTrueckas pabota o Teme "3anmpocsl K .

83 P pu " P 11.022026 ¢ qycation.yandex.ru
MHOT0Ta0JIMYHON 0a3e TaHHBIX

84 S3bIK ynpaBieHus: gaHHbBIMH SQL 13.02.2026 education.yandex.ru
[TpakTrueckas paboTa 1o Teme

85 "VrpaBneHue JaHHBIMH C IOMOIIBIO SI3bIKA 17.02.2026 education.yandex.ru
SQLH
Hepensunonnsie 0a3pl JaHHBIX. .

86 peIAl A 17.02.2026 education.yandex.ru
DKCIEPTHBIE CUCTEMBI

87 HHuTtepHeT-npriioKeHus 18.02.2026 education.yandex.ru




[ToHsiTuE 0 cepBEpPHOM U KIIMEHTCKOM

20.02.2026

88 JacTax canta. TexXHOoIorust «KINEeHT — education.yandex.ru
cepBep», €€ JOCTOMHCTBA U HEAOCTATKHU

89 OcnoBsl s3pika HTML 24.02.2026 education.yandex.ru
[IpakTudeckas padora no teme "Coznanue 24.02.2026 .

90 B " e education.yandex.ru
TEKCTOBOM BEO-CTpaHUIIBI

91 OcnoBbI 1361ka HTML 25.02.2026 education.yandex.ru

92 OcnoBbI s361ka HTML 27.02.2026 education.yandex.ru
[IpakTrueckas padora no teme "Co3nanue
BeO-CTpaHMIIbI, BKIIFOYAIOIICH

93 p Hv ’ B 03.03.2026 education.yandex.ru
MyJIbTUMEANIHBIE 00BEKTHI (PUCYHKH,
3BYKOBBIE JIaHHBIE, BU/IE0)"

94 OcHoBbI KackaaHbIX TabmuIl ctuieit (CSS) 03.03.2026 education.yandex.ru
[IpakTuyeckas pabora 1o Teme
" 04.03.2026 .

95 Odopmienne cTpaHUIlbl C TOMOIIBIO education.yandex.ru
KacKaJHbBIX Ta0auI cTHiIeh"

96 Cuenapuu Ha s3p1ke JavaScript 06.03.2026 education.yandex.ru

97 Cuenapuu Ha s3p1ke JavaScript 10.03.2026 education.yandex.ru

98 ®dopMbI Ha BEO-CTpaHUIIE 10.03.2026 education.yandex.ru
[IpakTrueckas paboTa o Teme .

99 " P P " 11.03.2026 education.yandex.ru

O06paboTka 1aHHBIX (HOpM

Pa3smemenue BeO-caiiToB. Yciayra )

100 Hl 4 13.03.2026 education.yandex.ru

XOCTHHTa. 3arpy3ka ¢aiiioB Ha caiT




101

102

103

104

Kagpuposanue. Ucnpasnenue
nepcnektussl. [ ucrorpamma. Koppexuus
YPOBHEW, KOPPEKLIMS LIBETA.
ObecrBeurBaHUE IIBETHBIX M300paKeHUI
BBox n3o0pakeHuil ¢ HCIOIb30BaHHEM
Pa3INYHbIX HUPPOBBIX YCTPOHCTB.
[IpakTuyeckas pabora o Teme
"ObpabdoTtka nnppoBbix Gororpaduii”
Perymibs. Pabora ¢ o6nactsamu. OUnsTpsl.
[TpakTuyeckas pabora no reme "Perymib
nndposbIx pororpadmii"
MHorocnoiiable n300paxkeHusi. TeKCTOBbIE
ciion. Macka cnosi. Kanansl. CoxpaHenue
BbIJICJIEHHON 00J1acTH

0.5

0.5

17.03.2026

17.03.2026

18.03.2026

20.03.2026

education.yandex.ru

education.yandex.ru

education.yandex.ru

education.yandex.ru

105

106

107

[IpakTuyeckas pabora o Teme
"MHorocnoiiable n300paxeHus"

[ToaroroBka miTOCTpaIyii 1 BeO-
caittoB. [IpakTuueckas pabora no teme
" AHUMUpPOBaHHbIE U300pakeHus"
Bekrophas rpaduka. Bekropuzamnus
pPacTpOBBIX U300paKEHUN

0.5

31.03.2026

31.03.2026

01.04.2026

education.yandex.ru

education.yandex.ru

education.yandex.ru

108

[TpakTrueckas paboTa 1o Teme
"BexTopHas rpaduka"

03.04.2026

education.yandex.ru

109

110

[TpUHIUTIBI TOCTPOCHUS B PEIAKTUPOBAHHS
TPEXMEPHBIX MOJIENEHN

[IpakTuueckas padora no teme "Co3nanue
IIPOCTBIX TPEXMEPHBIX MoJienen”

07.04.2026

07.04.2026

education.yandex.ru

education.yandex.ru

111

Cerounbie MoJien. Matepualibl

08.04.2026

education.yandex.ru




112 HpaKTI/I:'IeCKaSI pabota no Teme "CeTouHble 10.042026 ducation.yandex.ru
MOJIEIIH
113 E/Iacl)\feeg;pOBaHne HCTOYHUKOB OCBEIIECHUS. 14.04.2026 ducation vandex ru
114 iif;;;fg?ﬂ pabora no Teme 14.04.2026 education.yandex.ru
115 ApnputuBHble TexHONO0ruu (3D-npuHTEphI) 15.04.2026 education.yandex.ru
116 [Tonsarue o BI:IpTyaanoﬁ peaTbHOCTH U 17.042026 ducation. yandex.ru
JIONIOJIHEHHOM peabHOCTH
117 PesepBHoe Bpemst 21.04.2026 education.yandex.ru
118 PesepBHoe Bpemst 21.04.2026 education.yandex.ru
119 PesepsHOE Bpems 22.04.2026 education.yandex.ru
120 PesepBHOe Bpemst 24.04.2026 education.yandex.ru
121 PesepBHOe Bpemst 28.04.2026 education.yandex.ru
122 PesepsHOE Bpems 28.04.2026 education.yandex.ru
123 PesepBHOE Bpemst 29.04.2026 education.yandex.ru
124 PesepBHoe Bpems 05.05.2026 education.yandex.ru
125 PesepsHOe Bpems 05.05.2026 education.yandex.ru
126 PesepBHOe Bpems 06.05.2026 education.yandex.ru
127 PeszepBHoe Bpems 08.05.2026 education.yandex.ru




12.05.2026

128 PesepBHOE Bpems 1 education.yandex.ru
129 PeszepBHOE Bpems 1 12.05.2026 education.yandex.ru
130 PesepBHOe Bpems 1 13.05.2026 education.yandex.ru
131 PesepBHOe Bpemst 1 15.05.2026 education.yandex.ru
132 PesepsHoe Bpems 1 19.05.2026 education.yandex.ru
133 PesepBHoe Bpemst 1 19.05.2026 education.yandex.ru
134 PesepBHoe Bpems 1 20.05.2026 education.yandex.ru
135 PesepsHoe Bpems 1 22.05.2026 education.yandex.ru
136 PesepsHOe Bpems 1 26.05.2026 education.yandex.ru
OBUIEE KOJIMYECTBO YACOB I1O 136 36.5

[NPOTPAMME




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

Kon

NpoBepsieMoro
TpeOoBaHUA

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

1.

3namv (nonumams)

1.1

[TorrMaHne OCHOBHBIX NPHUHIIMIIOB YCTPOWCTBA M ()YHKIIMOHUPOBAHUS
COBPEMEHHBIX CTAlIMOHAPHBIX U MOOWJIBHBIX KOMITBIOTEPOB; TCHJIICHIUI
pa3BUTHsI KOMIIBIOTEPHBIX TEXHOJOTHMH; BJIAJICHUE HABBIKAMH Pa0OTHI C
OINEPAlMOHHBIMH CUCTEMaMH W OCHOBHBIMH BHUJaMH MPOTPAMMHOTO
obOecrieueHHsT I pemieHWs  y4eOHBIX 3aJad 10  BBEIOpaHHOM

cricnyajin3anuu

1.2

Hanuuue mnpencraBineHuii o 0a30BbIX NPUHLMIIAX OpraHU3allUd U

Q)YHKHI/IOHHpOBaHHﬂ KOMIIBIOTCPHBIX ceTeu

1.3

ITormmanne OCHOBHBIX MNPHUHOUIIOB JUCKPETU3ALUKU Pa3JINYHBIX BHUIOB

uHpopmarun

1.4

[Tonnmanue 06a30BBIX AITOPUTMOB OOpPAOOTKM YMCIOBOW M TEKCTOBOM
uHpopMaluy (3alMCh YHUCEN B IMO3UIMOHHOM CHCTEME CUHMCICHMS,
JIEIMMOCTb LIEJIBIX YMCEN; HaX0XKJIEHHUE BCEX IMPOCTBIX YMCEN B 3alaHHOM
Jvarna3one; o0paboTka MHOTOPAa3psSAHBIX LEJIBIX YHCEN, aHaIu3

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

1.5

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

cpensl pa3paboTKu

1.6

Brnanenue OCHOBHBIMH CBEIEHUSMH O 0a3zax JaHHBIX, UX CTPYKTYPE,

CpeaAcCTBax CO3aHuAd U pa6OTbI C HUMH

1.7

ITonnMaHue BO3MOXKHOCTEH U OI‘paHI/IquI/Iﬁ TEXHOJIOTUH HCKYCCTBCHHOTI'O
HHTCIUICKTA B Pa3JIMYHBIX 06J'IaCTSIX; HaJIM4uec HpCI[CTaBHeHI/Iﬁ 00
HCIIOJIb30BaHNU I/IH(i)OpMaIII/IOHHI)IX TEXHOJIOTHI B Pa3IINYIHBIX

npodeccuoHaNbHbIX chepax

1.8

Brmanenue TeopeTMUECKMM anmapaTtoM, IO3BOJIIOIIMM  OCYIIECTBIATH
MIPEACTABJICHUE 3aIaHHOI0 HATypaJbHOTO YHCJIA B PA3JIMYHBIX CHUCTEMAX
CUMCIICHUS; BBINOJHATH MNpPeoOpa3oBaHUSl JIOTUYECKUX BBIPAKEHUH,
UCTOJB3Ysl 3aKOHBI anreOpbl JIOTHUKH; OMpeNeNaTh KpaTdallnid MmyTh BO
B3BEIIEHHOM Trpae M KOJMYECTBO MyTeHl MEXIy BepIIMHAMU

OPUEHTUPOBAHHOTO ALUKINYECKOro rpada




Ymemo

2.1

22

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

MPOLECCY; MPEACTABIIATh PE3YIAbTATHl MOAEITUPOBAHUS B HATJISITHOM BUIE

YMenue KiacCH(PUIMPOBATH OCHOBHBIC 33/ladll aHAlM3a JaHHBIX
(mporHo3upoBaHue, KJaccupukanus, KJIacTepu3alus, aHaJIn3
OTKJIOHEHHI1); MOHMMATh MOCJIEeI0BATEIILHOCTh PEIleHUs 3a7ad aHalu3a
JAHHBIX: cOOp MEPBUYHBIX JAHHBIX, OYUCTKA U OLIEHKA KayecTBa JaHHbIX,
BRIOOp ¥ (WJM) TOCTPOCHHE MOJAEIH, TNpeoOpa3oBaHUE JAHHBIX,

BU3yalIn3allud JaHHBIX, HHTCPHPCTAMA PE3YJIILTATOB

23

24

YMenue onpenensaTh HHHOPMAIUOHHBIA 00BEM TEKCTOBBIX, TpaHUeCKUX
Y 3BYKOBBIX JIJAHHBIX IIPHU 3aIaHHBIX MapaMeTpax JUCKPETU3aluu. Y MEHUE
ONIPEAENATh CPEAHIOK CKOPOCTh II€peladyd JaHHBIX, OLEHHUBATh
M3MEHEHHE BpPEMEHHM IMepelayd NpU HM3MEHEHHH WH()OPMAIMOHHOTO

00BbEMA JTaHHBIX U XapaKTEPUCTUK KaHaja CBSI3U

YMeHue CcTpouTh KOJA, OOECIEeYUBAIOLIMN HAUMEHBIIYI0 BO3MOXKHYIO

CPEIIHIO0 JUIMHY COOOIIEHUS IPYU U3BECTHOM YaCcTOTE CUMBOJIOB

2.5

YMeHue ucnosib30BaTh MPU PEHICHWH 3a7ad CBOMCTBA IMO3UIIMOHHOU
3allMCH YHWCEJI, aITOPUTMbI MOCTPOEHUS 3aIllUCH YHWCJIa B MO3UIHMOHHOU
CHCTEME CUHCIICHUS C 3aJaHHBIM OCHOBAHUEM M IIOCTPOEHHUS YHUCa II0
CTPOKE, COZEpKalllell 3aluch 3TOT0 4YHUCia B MO3ULHMOHHOW CHCTEME
CUUCIIEHHSI C  3aJaHHBIM  OCHOBAaHHEM;  YMEHHUE  BBIIOJHSATH

apI/I(l)MeTI/ILIGCKI/IG ornecpanyvu B MO3UMIIUOHHBIX CUCTEMAX CHHUCIICHHUA

2.6

2.7

YMeHue CTpouTh JIOTUYECKOE BBIPAXKEHHE B JIU3BIOHKTUBHOM U
KOHBIOHKTUBHOM  HOpMaIbHBIX (opMax MO 3aJaHHOM  Tabnwuie
UCTMHHOCTH; HCcleloBaTb 00JacTh  MCTMHHOCTH  BBICKA3bIBaHMS,

COACPKAICTO MIEPEMEHHBIC, pCUIATh HECIOXKHBIC JIOTHYCCKHUEC YPAaBHCHUSA

YMeHue pemath ajaropuTMUYECKUE 3aJaud, CBSI3aHHBIE C AaHAIHU30M
rpadoB (3aayu MOCTPOCHHS] ONTHUMAIBHOTO TMYTH MEXIY BEPIIMHAMH
rpada, onpenencHUs KOJUYECTBA PA3JIMYHBIX IyTeH MEXIY BEpIIHHAMH

OPUCHTHUPOBAHHOI'O aIUKIINICCKOTO rpa(ba)

2.8

YMeHHe UCTIOIb30BaTh JEPEBhS MIPU aHAIM3E U MOCTPOSHUH KOJIOB M IS
MpeICTaBiICHUsT apu(METHUYECKUX BBIPAKCHHUM, TpPH pPEIIeHUH 3a1ad
MOMCKA M COPTUPOBKH; YMEHHE CTPOUTH JAEPEBO WIPHI MO 33aJaHHOMY
IropuTMy; pa3pabaThiBaTh U OOOCHOBBIBATH BBIUTPHIIIHYIO CTPATETHIO

UTPBI




29

2.10

YMenue AHAJIM3UPOBATL  AJITOPUTMBI  C  HCIIOJB30BAHUCM TaGHI/ILI
TPACCUPOBKU,; OIPCACIIATH 0e3 HCII0JIb30BaHMS KOMIIBIOTCpa PE3YyJIbTAThI
BBITIOJIHCHHA HECIOXKHBIX ITPOrpaMM, BKIHOYAKOIMINWX HUKJIbI, BETBIICHUA U

MMOAIIPOTrpaMMBI, ITPU 3aJaHHBIX HCXOAHBIX TdHHBIX

VYMeHue OIpeleNaTh CIOXKHOCTh M3y4aeMbIX B Kypce 0a30BbIX
QITOPUTMOB (CYMMHUPOBAHME 3JEMEHTOB MacCcHUBa, COPTUPOBKA MAacCHBa,
nepeOOpHbIE ANTOPUTMBI, JABOWYHBIM IOMCK) M NPUBOAMUTH IPUMEPHI

HCCKOJIbKHUX aJITOPUTMOB pa3H0171 CJIOXKHOCTHU I pCIICHUSA OI[HOﬁ 3aga4u

2.11

BnajgeHue yHUBEpCATbHBIM SI3BIKOM  TPOTPAMMHPOBAHUS  BBICOKOTO
ypoBHs (ITackanb, Python, Java, C++, C#), npeacraBieHusiMu o 6a30BBIX
TUNIAX JAHHBIX M CTPYKTypax JIaHHbBIX, YMEHHE HCIIOJIb30BaTh OCHOBHBIC
VIPAaBISIONUE  KOHCTPYKIIMH;  YMEHHE  OCYIISCTBISATH  aHAIU3
NPEIUIOKEHHOW ~ MPOrPpaMMBI:  ONPENESITh  PE3YyJbTaThl  PaOOTHI
IpOTrpaMMbl TIPU 33/IaHHBIX MCXOJHBIX JAHHBIX; ONPEICNIATh, MPU KAKUX
UCXOJHBIX JIaHHBIX BO3MOKHO TOJYYCHHE YKa3aHHBIX pPE3YJIbTaTOB;
BBISBJISITH JIAHHBIC, KOTOPHIE MOTYT NpPHBECTH K OImMUOKe B paboTte
nporpaMMbl;  (QOPMYJIMPOBATh  NPEUIOKCHHS  TO0  YIYYIICHHUIO

MMpOorpaMMHOIo Koia

2.12

2.13

YMeHne peann3oBBIBATH Ha BBIOPAHHOM JUII  HM3YYCHHS  SI3BIKE
nporpaMMupoBaHus Beicokoro yposHs (Ilackans, Python, Java, C++, C#)
TUIIOBBIE aJITOPUTMBI 0OPaOOTKH YHCEIl, YUCIOBBIX MOCIIEI0BATEIbHOCTEH
M MacCHBOB: TIPEJCTaBJI€HME 4YHMCIa B BUAE HaboOpa MPOCTHIX
COMHOXMUTENEH; HaX0XJIeHWEe MaKCHUMalbHOW (MUHUMAaJIbHOHN) uHQpHI
HaTypaJIbHOTO YHCJa, 3alIUCAHHOTO B CUCTEME CUMCIIEHHS C OCHOBaHHUEM,
He mpeBblmaonM 10; BbluucieHHMe OOOOLIEHHBIX XapaKTEPUCTUK
AJIEMEHTOB MaccHBa WJIM YHCJIOBOM IOCIEAOBATEIBHOCTH (CYMMBI,
NPOU3BECHUS  CPEAHEro  apu(PMEeTHYecKOro, MHUHHUMAJIBHOTO U
MaKCHMAaJIbHOTO JIEMEHTOB, KOJIMUYECTBA JJIEMEHTOB, YAOBJIETBOPSIOIINX
3aJJaHHOMY YCIIOBHIO); COPTHUPOBKY DJJIEMEHTOB MAacCHBa; YMEHHE
UCIIOJIb30BaTh B MpOrpaMMax JaHHbIE pPAa3IMYHBIX THUIOB C Y4YETOM
OTpaHMYEHUIN Ha JMaNa3oH HMX BO3MOXHBIX 3HAUEHUH, NPUMEHSATH IpU
pELIEHNN 3a7a4 CTPYKTYpPbl JAHHBIX (CIUCKHU, CIOBAapH, CTEKH, OYEPEH,
JIEPEBbsI); MPUMEHSATh CTaHJIAPTHHIE U COOCTBEHHBIE MOANPOTPaMMBI IS
00pabOTKM YUCIIOBBIX JAHHBIX M CUMBOJIBHBIX CTPOK; HCIOJIb30BaTh MpU
pa3paboTke MmporpamMm OHOJIMOTEKH MOANPOrpaMM; YMEHHE HCII0JIb30BaTh

CpeacCTBa OTJIAAKHU IPOrpaMM B CpCIC IMPOrpaMMHUPOBaAHUSA

YMenue HCIIOJb30BaTh OJICKTPOHHBIC Ta6J'II/II_U:I JJIA aHaJln3a,

npeicTaBieHus M 00pabOTKH JAaHHBIX (BKJIOYas BBIOOP ONTHMAIBHOTO




pelieHus, moaAdOop JTUHUHM TpPEHJa, pPelIeHHe 3aJad MPOTHO3HPOBAHMUS),
YMEHHE HCIOJb30BaTh TaOIW4YHbIE (PENSIMOHHBIE) 0a3bl JAHHBIX U

CIIPpaBOYHBIC CUCTEMBI

2.14

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

yCIIyT, TUPPOBBIX 00pa30BATEIILHBIX CEPBUCOB




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

Kox

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaHUA

1

udposast rpaMOTHOCTH

1.1

1.2

OcCHOBHEBIE TEHACHIWHN Pa3BUTHA KOMIIBIOTCPHBIX TEXHOJIOTHH. HapaJ'[J'ICJ'IBHBIe
BBIYMCIICHUA. MHoronpoueccopHHe CHCTCMBI. PaCHpe,I[eJ'IéHHBIG

BBIYUCIIUTCIBHBIC CUCTEMBI 1 06p360TKa 0O0JIBIINX JaHHBIX

[IpyHIMIBI OCTPOEHHS] U allapaTHble KOMIIOHEHTHI KOMITBIOTEPHBIX CETEil.
CereBbie mpotokosibl. Cers HWurepuer. Appecaumst B cetu HHTepHer.
[Ipotokomnsr creka TCP/IP. Cucrema nomennsix umeH. Paznenenue IP-cetn Ha

MOJICETH C MOMOILBIO MAaCOK MOACETEeH

1.3

1.4

1.5

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

CkopocTp mepenaud  JaHHBIX. 3aBUCHUMOCTb  BpPEMEHM  Iepelayd  OT

MH(POPMAIIMOHHOTO 00bEMA TAaHHBIX U XapaKTEPUCTUK KaHAIa CBSI3U

HIudpoBanue aanHpix. CUMMeTpu4Hble U HecuMMmeTpuuHble mHGpsl. [ndps
npocroit 3amensl. [udp Lezaps. udp Bukenepa. Anroputm mmdppoBaHus
RSA

1.6

2.1

Kozpl, nmo3Bossitoniie 0OHapy>KUBaTh U UCIPABIATH OMIMOKH, BOSHUKAIOIIHUE TTPU
nepenaye 1aHHbIX. Paccrosinne Xammunra. KonupoBaHue ¢ MOBTOpEHUEM OUTOB.

Konasr XsMmMuHTa
Teopetuueckrue 0CHOBBI HHPOPMATUKHI

JlBouuHoe  KogupoBaHue.  PaBHOMepHBIE M HEPAaBHOMEpPHBIE  KOJBI.
JlexonupoBaHue COOOIIEHNH, 3allMCAaHHBIX C MOMOIIbI0O HEPABHOMEPHBIX KOJIOB.
Ycenosue ®ano. [locTpoeHHe OIHO3HAYHO NEKOIUPYEMBIX KOJIOB C ITOMOIIBIO

nepeBa

2.2

2.3

Teopernueckue mMoaAXoAbl K OIEHKE KojiudecTBa HHGopMauuu. EauHuIbI
U3MEpeHusi KonuuecTBa HHpopMmanuu. AndaBUTHBI MOIXOA K OIEHKE
KonuyectBa MH(pOpManuu. 3akoH aJguTHUBHOCTH HHopManuu. Dopmyna

Xaptnu. Uadopmarus u BepositHocTs. Dopmyia [llennona

Cucrembr cumucienus. Pa3BépHyras 3amuch IeNbIX H JIPOOHBIX YHCEN B
HO3UIIMOHHON cucTteMe cuucieHus. CBONUCTBA MO3UIIMOHHOM 3allMCH YHCIIA:
KOJIMYECTBO IU(p B 3amucH, MPU3HAK JSTUMOCTH YUCIIa HA OCHOBAHHUE CUCTEMBI
CUMCIICHUsI. AJITOPUTM NIEPEBOJIA 1IEJIOr0 uncia U3 P-uuHOM cucTeMbl CUUCIICHUS

B JICCATUYHYIO. AJITOPUTM TepeBoja KOHEUHO P-muHON npo0u B AECATHUHYIO.
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2.5

AJropuT™M mepeBoJa LENOTr0 Yucia U3 JECITHYHOW CHCTeMbl cuucieHus B P-
nuHyro. IlepeBox KoHe4yHOH aecsaTHuHOW Jpobu B P-nunyro. JIBowunas,
BOCBMEpUYHAs M MIECCTHAAATEPUYHAS CUCTEMBI CUYUCIICHHS, CBSI3b MEXKITY HUMHU.
Apudmernueckue ornepanyy B MO3UIIMOHHBIX CHCTEMAaX CYMCIICHHS

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

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

TEKCTOBBIX COOOLLIEHUN

2.6

2.7

2.8

2.9

KomupoBanue nzobpaxenuit. OneHka nHGOPMaAMOHHOTO 00bEMa TpapuuecKux
AAaHHBIX IPU 3aJaHHBIX pa3pClICHUN U FJIY6I/IH€ KOOAWPpOBaHUA LBETA. HBGTOBBIC
monenu. KomupoBanue 3Byka. OneHka HH(pOPMALMOHHOIO 00BbEMa 3BYKOBBIX

JaHHBIX IIPU 3aIaHHbIX YaCTOTC JUCKPETU3AIUN U PA3PAAHOCTH KOAUPOBAHUSA

Anrebpa noruku. [loHsTne BbICKa3biBaHMs. Bpicka3biBaTenbHble (DOPMBI
(npenukatsl). KBaHTOpHI Cyl11€CTBOBAaHUS M BCEOOIIHOCTH.

Jlormueckue onepauuu. Tabmuipel HCTUHHOCTU. Jlormueckue BbIPaKEHUS.
Jlormueckue ToxxaecTBa. Jlornyeckue onepannuy 1 onepanyuy HaJ MHOKECTBAMH.
3aKkoHBl anreOpsl JIOTMKU. OKBUBAJICHTHbIE MPeoOpa3oBaHusl JOIMUYECKUX
BBIpa)KCHMI. JIornueckue ypaBHEHHs U CHCTEMBI YPAaBHEHU.

Jlormueckue (QyHKIUU. 3aBUCHUMOCTh KOJMYECTBA BO3MOMKHBIX JIOTMUECKUX
(GyHKIMH OT KOJTMYECTBAa apryMEHTOB.

Kanonnueckue opMbl TOTHYECKUX BBIPaKEHHUH

COBepI_HeHHBIe JAU3BIOHKTUBHBIC  KOHBIOHKTHBHLBIC  HOPMAJIBHBIC (I)OpMBI,

AJITOPUTMBI UX ITOCTPOCHUA 110 Ta6J'II/ILIe HCTUHHOCTH

Jlornueckue »sIeMEHTBI B cocTaBe Kommbiorepa. Tpurrep. Cymmarop.
MHuoropa3psaanbiii cymmarop. [loctpoenne cxeM Ha JOTMYECKUX 3JEMEHTax Mo
3aIaHHOMY JIOTHYE€CKOMY BBIPQKEHHUIO. 3alUCh JIOTHYECKOTO BBIPAKEHUS IO

JIOTUYECKOM cXeMe

2.10

2.11

Mogenn u wmopaenupoBanue. llenn MopenupoBaHus. AIEKBaATHOCTbH MOJIEIH
MOJIETTUPYEMOMY OOBEKTY WM mporieccy. DopMann3aius IpUKIaIHbIX 3a/1a4.
[IpencraBieHne pe3ynbTaToB MOACTUPOBAHUS B BUJIE, YIOOHOM JUISI BOCIIPUSITUS

yenoBekoM. ['paduueckoe npeacrapieHne NaHHbIX (CXeMbl, TAOIUIBL, TPadUKH).

[IpencraBnenue 1enbIX 4YHCET B MNaMATH KommbioTepa. OrpaHUYeHHOCTb
Jyarna3oHa 4Yuced MpH OrpaHMYEHUM KoJudecTBa paspsanoB. llepenosinenue
paspsnHOl ceTku. be33HakoBbie M 3HAKOBBIC JIaHHBIC. 3HAKOBBIN OUT. JIBOMYHBIN
JOTIOJTHUTEIBHBIN KOJ OTPUIATEIbHBIX YHCEIL.

[ToGutoBble Jormuyeckue onepanuu. Jlorndeckuii, apupMeTHUECKUl U

nukmnueckuit  casurd. [lludpoBanne ¢ moOMOIIBIO MOOMTOBOW  Omepauu




«uckinouaromiee I

2.12

2.13

2.14

[IpencraBiacHue BEIECTBEHHBIX YHCEN B NMaMATH KOMIIBIOTEpA. 3Ha4aulas 4acTb
U TOpANOK uucna. Jlwama3oH 3Ha4eHWH BelIeCTBEHHBIX uwmcen. [IpoGiiemsbl
XPAHECHUS BEIECTBEHHBIX 4YHUCEN, CBS3aHHBIE C OIPAHMYEHHEM KOJIMYECTBA
paspsaoB. BeinonHeHue omnepanuii ¢ BEIECTBEHHBIMHM YWCIIAMH, HAKOIUICHHE

omnoOoK IIpU BBIYUCIICHUAX

I'padpr. OcHoBHBIe TOHATHA. Buasl rpadoB. Onucanue rpadgoB C MOMOIIBIO
MaTpULl CMEXHOCTH, BECOBBIX MAaTpHI], CIHCKOB CMEXHOCTH. PeuieHnue
QITOPUTMUYECKUX 3aJad, CBA3aHHBIX C aHamu3oM rpadoB (mocTpoeHue
ONTUMAJIBHOTO IYTH MEXIY BepIIMHaMU Trpada, ompeneneHUue KOJIUYECTBA
pa3IMYHBIX MyT€H MEX1y BEPIIMHAMH OPUEHTUPOBAHHOIO AlMKIMYECKOTO
rpaca)

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

rpaoB U 1epeBbEB IPU OMUCAHUU OOBEKTOB U MPOLIECCOB OKPYXKAIOIIETO MUpa

2.15

2.16

JluckpeTHble UTphl ABYX UTPOKOB ¢ MoJHON nHpopManuent. [loctpoenue aepesa
nepebopa BapUaHTOB, ONUCAHHE CTPATETMH WIPbl B TabIu4yHOU dopme.

BLII/II‘pLIH_IHbIe U IIPOUT'PBIIIHBIC ITO3ULUH. BLII/II‘pLIIJ_IHHe CTpaTeruun

Cpe,I[CTBa HCKYCCTBECHHOI'O HHTCJICKTA. I/II[GHTI/I(i)I/IKaLII/IH n IIOHUCK
I/I306pa)I(GHI/II>’I, paciio3HaBaHuEC JIUII. Hcnons3oBanne MeTOI0B HCKYCCTBCHHOI'O
HWHTCIIJICKTA B 06yqa1011114x cucremax. Mcronp3oBaHrue METOIOB HCKYCCTBECHHOI'O

WHTEJUIeKTa B poOoToTexHuke. MHTepHeT Bemel. Heliponnsie cetn

ANTOpUTMBI ¥ IPOIPaMMHUPOBAHHE

3.1

dopmManuzanus MOHATHA aIropuTMa. MammHa TeIOpHHTa Kak YHHBEpPCAJIbHAs

MOJEJb BBIYMCICHUMN

3.2

OneHka CIOXKHOCTH BblUMCIEHMH. Bpemst paboTel M 00BEM HCIIONB3yeMOI
aMsATH, MX 3aBUCUMOCTh OT pa3Mepa HCXONHBIX JaHHbIX. OreHka
ACUMITOTUYECKOW CIIO)KHOCTH aJITOPUTMOB. AJTOPUTMBI ITOJIMHOMHUAIBHON
cinoxHoctu. IlepeGopHble anroputmbl. IlpuMepsl pa3IUYHBIX aITOPUTMOB

peICHUA OHHOﬁ 3a1a4u, KOTOPbIC UMCIOT Pa3JIMUHYIO CIIOKHOCTH

33

34

OmnpeneneHre BO3MOXKHBIX PE3yJbTaTOB padOThl MPOCTEUIINX aJIrOPUTMOB
yIIpaBJIEHUS] MCIIOJHUTEISAIMH U BBIUMCIUTENBHBIX anroputMmoB. OmnpeneneHue

HUCXOJHBIX JAaHHBIX, IIPHU KOTOPLIX aJITOPUTM MOKCT JaThb Tpe6yeMHﬁ pe3yiabTat

AJIFOpI/ITMLI O6pa6OTKI/I HaTypaJIbHBIX YHUCCII, 3allMCAHHBIX B MO3UIHOHHBIX
CUCTEMAX CYHCIICHHA: p336I/IeHI/Ie 3allMCu 4YucCja Ha OTACIbHBIC L[I/I(I)pbl,
HaXOXJICHUC CYMMBbI W IIPOU3BCIACHUIA III/I(l)p, HaXO0XKICHHUEC MaKCHMAaJIbHOM

(MUHUMATBLHOW ) IU(PHL.




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

C TIOMOIIIBIO ATITOPUTMA «penieTo JparocheHar

3.5

MHOFOpa3p5[,I[HBIe OeJIbIC Ynciia, 3aga4du I[J'IHHHOﬁ apI/I(i)MeTI/IKI/I

3.6

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

O06paboTka MaHHBIX, XpaHALIMXCS B (aiiax. TekcToBble U JBOWYHBIC (aAIlIbL.
daiinoBsle mepeMeHHble ((aitioBbie ykazatenu). UteHue u3 ¢aiina. 3anmuch B
(aii.

Paszbuenue 3amaun Ha moa3anayuu. [lognporpaMmer (TpotieAypsl U PYHKITHH).

Hcnonp30Banne CTaHAAPTHON OMOIMOTEKH S3bIKa TIPOTPAMMHUPOBAHHS

3.7

Pexypcus. PexypcuBHbie mpouenypbl u ¢yHKuuu. Vcmonp3oBaHue cTeka Uis

oprann3anru pCKypCHBHBIX BbI3OBOB

3.8

39

3.10

UYucnennsle Meroabl. TouHoe M mpuONMKEHHOE pelieHus 3anadd. YuciaeHHoe
pellieHre ypaBHEHHMI C momouibio mojdopa mnapamerpa. UHCICHHbIE METOJbI
pelieHusl ypaBHEHMi: MeToJ mepebopa, METOJ IOJOBUHHOIO JIEJIEHUS.
[TpubnmxEHHOE BBHIYMCICHUE JIMH KPUBBIX. Bpramcnenue romanei ¢uryp c
IIOMOUIBI0 YUCJIEHHBIX METOJIOB (METOJ IPSIMOYTOJIbHUKOB, METOJ TpameLuii).
ITouck makcumyma (MUHUMYMa) (QYHKUMH OJHOW TEpEeMEHHOW MEeTOJ0M

ITOJIOBUHHOT'O ACJICHUSA

OOpaboTka  CHUMBOJBHBIX  JaHHBIX.  BcTpoeHHble — QYHKIMM  S3bIKa
MIPOrPaMMHUPOBAHUS TSl 00paOOTKH CUMBOJIBHBIX CTPOK. ANITOPUTMBI 00pabOTKU
CHUMBOJIBHBIX CTPOK: HO}ICLIéT KOJIMYECTBA IOSABJICHUU CHMBOJIA B CTPOKE,
pazOueHre CTPOKM Ha CJIOBa IO TMPOOEIbHBIM CHMBOJIAM, TOWCK TOJCTPOKHU
BHYTpU JaHHOW CTPOKH, 3aMEeHa HaiIeHHOW MOJCTPOKM Ha JPYTYIO CTPOKY.
I'eneparust Bcex CJIOB B HEKOTOpOM al(aBUTE, YIOBIETBOPSIONINX 3aJaHHBIM

orpannuyeHusM. [IpeoOpa3oBaHue ynciia B CHMBOJIBHYIO CTPOKY U 00paTHO

MaccuBsl ¥ IIOCIIENOBATEIBHOCTH  uHcesl. Brerunciaenne  0000IIEHHBIX
XapaKTEPUCTHUK DJIEMEHTOB MacCHMBa WM YHCIOBOM IOCIIEIOBATEILHOCTH
(CyMMBI, TIPOU3BEACHUS, CPEIHEr0 apu(PMETHUYECKOr0, MHUHUMAIBHOTO U
MaKCUMaJbHOTO 3JEMEHTOB, KOJUYECTBA JJIEMEHTOB, YAOBIETBOPSIOIINX
3aIaHHOMY YCJIOBHUIO). JIMHEWHBIM TOWCK 3a/IaHHOTO 3HAYCHUS] B MAacCHUBE.
ANTOpUTMBI PabOTHl C dSJEMEHTaMH MacCHMBa C OJHOKPATHBIM IMPOCMOTPOM
MaccuBa. COpTHpPOBKAa OJHOMEpPHOTO maccuBa. lIpocTbie METOIbl COPTHPOBKHU
(MeTox my3BIpbKa, METOJ BBIOOpa, COPTHpPOBKAa BcTaBKamu). CopTUpOBKa
cmusiHueM. breicTtpas coptupoBka maccuBa (anroput™ QuickSort). J[BowmuHBII

IIOMCK B OTCOPTHUPOBAHHOM MAaCCHBC




3.11

3.12

3.13

JIByMepHBIE MacCHBBI (MaTpHUIbl). ANTOPUTMBI 00pPaOOTKH  JBYMEPHBIX
MAacCHBOB: 3allOJIHEHHE JBYMEPHOTO YHCIOBOIO MacCHBa MO 3a/JaHHBIM
IIpaBUJIaM, MOMCK 3JIEMEHTa B JIBYMEPHOM MAacCCHUBE, BBIYMCIECHHE MaKCHUMyMa
(MMHHUMYMa) U CyMMBI 3JIEMEHTOB JIBYMEPHOI'O MacCHBa, 1€PECTaHOBKA CTPOK U
CTOJIOIIOB IByMEPHOTO MacCHBa

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

Crexku. AHaIM3 TPAaBWIBHOCTH CKOOOYHOTO  BBIpAXEHHA. Bblumcienue
apu(METHYECKOTO BBIPa)KEHUS, 3aIIMCAaHHOTO B MOCT(HUKCHOM (hopme.

Oqepem/l. Hcnons3oBanne oduepeaun IJisi BPEMCHHOI'O XpaHCHUA JaHHBIX

3.14

3.15

3.16

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

JHepeBps. Peanusanus nepeBa ¢ IOMOIIBIO CCBUIOYHBIX CTPYKTYp. J(BOM4YHBIE
(bunapusie) nepeBbs. IlocTpoeHue nepeBa il 3aJaHHOTO apUPMETHYECKOTO
BbIpakeHUs. PekypcuBHBIEe anroputMsl 006xoa aepesa. Vcrnonb3oBaHue cTeka u
ouepeau i 00xo/a AepeBa

JluHaMHueCcKOoe IPOrpaMMUPOBAHNE KAK METOJ PELIEHUS 33a4 C COXPaHEHUEM
IIPOMEXYTOUHBIX PE3YyJIbTaTOB. 3aJauH, PEIIAEMbIE C IIOMOILBIO JUHAMHUYECKOTO
[IPOrpaMMHUPOBAHHUS: BBIUUCIEHHE PEKYPCUBHBIX (DYHKIUHN, MOACYET KOIUYECTBA

BAapuaHTOB, 3a1a4v OIITUMU3alIUN

3.17

4.1

[TonsiTue 00 OOBEKTHO-OPHUEHTUPOBAHHOM HporpaMmMupoBaHUU. OOBEKTH U
kyaccel. CBoMCTBa U METOAbl 00BEKTOB. OOBEKTHO-OPUEHTHUPOBAHHBIA aHAIINU3.
PazpaboTka mnporpaMM Ha OCHOBE OOBEKTHO-OPHEHTUPOBAHHOIO TOAXOJA.

Wukancynsuus, Hacae10BaHue, MoJIuMophu3m
WNHpopmannoHHbIE TEXHOIOTHH

Ananu3 nanHblX. OCHOBHBIE 3a/laud  aHaJIM3a JaHHBIX: MPOTHO3MPOBAHUE,
KjaccuuKkanus, KilacTepusanusi, aHaiau3 oOTKJIOHeHHH. [lociemnoBaTenbHOCTH
perieHus 3a/1ay aHaIu3a JaHHBIX: COOp MEPBUYHBIX JAHHBIX, OYMCTKA M OIEHKA
KauecTBa JAaHHBIX, BBIOOp M (WIM) TOCTPOEHUE MOJETH, NpeodpazoBaHUE
JAHHBIX, BU3YyalW3allusl JAHHBIX, UHTEpHpeTauus pe3ynbTratoB. [Iporpammubie
cpenctBa u HHTEepHET-cepBUCH UIsi 0O0paOOTKHM M TIPENCTABICHUS JaHHBIX.

Bonwmue nanasie. MammaHoe 00y4ueHue

4.2

AHanu3 JNaHHBIX C TIOMOIIBIO JJIEKTPOHHBIX TaOuuil. BbIUUCIEHHWE CYMMBI,
cpenHero  apudMETUYECKOTOo, HAWMOONBIIEro  (HAaUMEHBIIETO)  3HAYCHUS

nuanazoHa. Beraucnenue kod(hduIMEeHTa KOPpENsSUH JBYX pSJIOB JIaHHBIX.




[TocTpoeHne cToMOYATHIX, JUHEHYATBIX M KPYroBbIX Auarpamm. lloctpoeHue
rpadukoB ¢pyakuii. [Tonbop TUHUM TpeHIa, pelIeHUe 3a/1a4 IPOTHO3UPOBAHUSI.

Pemenne 3aJ[a4 OIITUMH3allMU C IIOMOIIBIO 3JICKTPOHHBIX Ta6J'II/II_I

4.3

Juckperuzanust NOpH  MaTeMaTHYECKOM  MOJICIMPOBAHUHM  HEMPEPHIBHBIX
nporeccoB. MonenupoBanue ABIKEHHs. MojenupoBaHue OHOIOTHYECKUX
cucteM. MaremaTuueckue MOAEIM B OKOHOMHKE. BwlunciuTenbHbIE
SKCHEPUMEHTHl ¢ MojensaMu. OOpaboTka pe3ynbTaTOB SKCIEpUMEHTa. MeTon
HAaUMEHBIIMX KBaApaToB. OlEHKAa YHUCIOBBIX MapaMeTPOB MOJEIUPYEMBIX
O0BEKTOB M TMPOIECCOB. BoccTaHOBIeHHE 3aBHCHMOCTEH IO pe3yiabTaram

OKCIICPUMCHTA

4.4

4.5

4.6

BepositTHOCTHBIE MOJEIH. Metonrsl Mownre-Kapio. HMmurtanmonnoe

MojienpoBanue. CHCTEMBI MaCCOBOTO O0CTYKUBAHHSI

TabnuaHbIe (peNsuOHHBIC) 0a3bl TaHHBIX. TabmuIa — IPEICTaBICHUE CBEICHUI
00 ogHoTHHHBIX 00BekTax. Ilone, 3amucek. Kmorou Tabmunel. Pabora ¢ rotosoi
0a30ii naHHbIX. 3amonHeHue 0a3bl AaHHBIX. [loMCK, cOpTHpOBKa M (UIBTpanus
JaHHBIX. 3ampochkl Ha BBIOOPKY JaHHBIX. 3alpochkl C MapaMeTpaMu.
Brrunciisiemble nosist B 3anpocax.

Mmuorotabnuunbie 0a3bl JaHHBIX. TUIBI CBsI3ed Mexay TaOnuuamu. BHemHui
kio4. [lemocTHOCTh 6a3bl JaHHBIX. 3aMpPOCHl K MHOTOTAOJIMYHBIM 0a3aM JaHHBIX
TexctoBblii mpoueccop. CpencrtBa MMOMCKAa W aBTO3aMEHbl B TEKCTOBOM
nporieccope. CTpyKTypHUpOBaHHBIE TEKCTOBBIE TOKYMEHTHI. CHOCKHU, OTJIaBJICHHUE.
[IpaBuna wUUTUPOBAaHUS HMCTOYHMKOB M OGopMiIeHHS OuOIMorpapudeckux

CCBIJIIOK




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Undpopmaruka (B 2 yactsx), 11 knace/ [Monskos K.1O., Epemun E.A.,
O6muiectBo ¢ orpanndeHHoi oTBeTcTBeHHOCThIO « BMHOM. JlaGopatopus
3HaHWIY; AKmoHepHoe oouecTBo «M3aarensctBo «lIpocBemienue»

» Uadopmaruka (B 2 gactsx), 10 kmacc/ [Tomskos K.1O., Epemun E.A.,
ObmecTBo ¢ orpannueHHO 0TBeTCTBeHHOCTHI0 « BUHOM. Jlabopatopust
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» Undpopmaruka, 11 knacc/ I'etin A.I'., CenokocoB A.U., AkuinonepHoe
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METO/IUYECKHUE MATEPHUAJIBI JIJIS1I YYUTEJIS

Bocosa, bocoBa, AkBunsinoB: Mudopmartuka. 10-11 knaccel. MeTonnueckoe
noco6ue. ba3oBbiii ypOBEHb

[Tonpo6wuee: https://www .labirint.ru/books/757108/
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