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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma no undopmatuke (yriayOiaEHHBIN YpOBEHb) Ha YPOBHE CPEIHETO
oOmero oOpa3oBaHus pa3paboTaHa Ha OCHOBE TpeOOBaHUU K pe3ysbTaTam
OCBOGHHUS OCHOBHOWM  0Opa3oBaTeNbHOM  MPOrpPaMMbl  CPEAHETO  OOMIETO
oOpazoBanusi, npenctaBieHHbix B @I'OC COO, a Taxxke ¢enepanbHOil paboueit
POrpamMMbl BOCIIUTAHUS.

[Iporpamma 1o wuHbOpMaTHKEe Na€T MpEACTaBICHUE O UENsIX, OO0mIei
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS W Pa3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
yuebHoro mpeamera «Uudopmaruka» Ha yrayOaEHHOM YpOBHE, YCTaHABIIMBAET
00s13aTeIbHOE IpEeIMETHOE coJiep>KaHue, npeaycMaTpuBacT ero
CTPYKTYPUPOBAHHE TI0 pa3jiesiaM U TeMaM Kypca, ONpeAesIeT pacupeieieHUE ero
o kjaccaMm (rojam u3ydeHus), Ja€T MpUMEpPHOE pachlpe/ieieHue yueOHbIX YacoB
M0 TEMATHUYECKUM pasfenaM Kypca U  PEKOMEHIYyeMylo (IPUMEPHYIO)
MOCJICIOBATEIPHOCTh ~ MX  HM3YYCHHS C  YIETOM  MEKIPEAMETHBIX |
BHYTPUIIPEIMETHBIX  CBf3€H, JIOTUKH Y4eOHOTO TMpollecca, BO3PACTHBIX
0COOEHHOCTEH 00yUarOIIUXCSl.

[Iporpamma o nHbOpMAaTHKE ONPEIETAET KOJTMUECTBEHHBIE U KAYECTBEHHBIC
XapaKTePUCTUKU Y4eOHOTO MaTepHaia JIJs KaXI0To roja U3yuyeHus, B TOM YHUCIIe
JUISL COAEPKATEeIbHOTO HANOJHEHHsI Pa3HOTO BHAAa KOHTPOJS (MPOMEXYTOUHOU
aTTecTalluu oOyuarommxcs, BCEPOCCUNCKUX MMPOBEPOUYHBIX paoor,
roCyapCTBEHHOW UTOTOBOM arTectaiuu). [Iporpamma nmo nHbopMaTuke sIBISIETCS
OCHOBOW JIJIi COCTaBJICHHWS AaBTOPCKUX Yy4YE€OHBIX NPOrpaMM U YYCOHHKOB,
MOYPOYHOTO TUTAHUPOBAHMSI Kypca YIUTEIIEM.

NudopmaTtuka B cpegHem oOieM o0pa3oBaHUU OTPAKAET:

CYITHOCTh HMH(POPMATUKM KaK HAYYHOM JUCHUIUIMHBI, HM3y4Yaromie
3aKOHOMEPHOCTH MPOTEKAHUsI M BO3MOYKHOCTH aBTOMAaTHU3aIUH WH(POPMAITMOHHBIX
MIPOIIECCOB B Pa3JIMUHBIX CUCTEMAX;

OCHOBHBIE  0O0JIaCTH  TpUMEHEHUs  WH(POPMATHUKH, TPEXKIE  BCETO
WHGOPMAIIMOHHBIE TEXHOJIOTHH, YIIPABIIEHUE U COIUAIBHYIO Chepy;

MEXIUCITUTUIMHAPHBIN ~ Xapaktep uWHQopMaTuku u  HUHPOPMAITMOHHOM
NEeSTeTLHOCTH.

Kypc uHbopmatuku ajis ypoBHsSI CpeIHEro 00Iero o0pa3oBaHUs SIBIIAETCS
3aBEpIIAIONIMM JTallOM HEMPEepPhIBHOW TMOATOTOBKH OOyYarommxcsi B oOjacTu
uHDOpMATHKA W HUH(POPMAIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHH, OMHUPAETCs
Ha CoJiepKaHue Kypca WH(OOPMATHKXA YPOBHS OCHOBHOTO OOIIEro oOpa3oBaHUs U
OMBIT  TMOCTOSSHHOTO  MPUMEHEHHS  WH()OPMAIMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJOTHHA, Aa€T TEOPETHUECKOE OCMBICICHUE, WHTEPIIPETAlUi0O U 0000IIeHHE
ATOTO OIBITA.



Pesynbrarel  yriyOn€HHOro  YpOBHS ~HM3y4deHHUS y4yeOHOro MpeaMera
«Uudopmartuka» OpUEHTHPOBAHBI HA TOJYyYEHUE KOMIIETEHTHOCTEH IS
nocieAywneil MpodecCUOHATIBHOW JIeITEIbHOCTH KaK B paMKax JaHHOU
peIMETHON 00JIaCTH, TaK U B CMEKHBIX ¢ Hel oOnacTsx. OHM BKIIOYAIOT B ceO0s:

OBJIQJICHUE KJIIOYEBBIMU MOHATHSAMU M 3aKOHOMEPHOCTSAMH, Ha KOTOPBIX
CTPOUTCS JlaHHAs TpeaMeTHass 00JacTh, paclo3HABaHHWE COOTBETCTBYIOIIUX HM
MPU3HAKOB M B3aMMOCBSI3€H, CIOCOOHOCTh AEMOHCTPUPOBATH PA3IMYHbIC MTOIXOIbI
K U3YUYCHUIO SIBJICHUH, XapaKTepHBIX JJI1 U3y4yaeMOl peIMETHON 00JIacTH;

YMEHHE penaTh THUIOBBIE TMPAKTUYECKHE W TEOPETUYECKUE 3aJayu,
XapakTEepHbIE ISl KCIOJIb30BaHHUS METOJOB M HHCTPYMEHTapusi JaHHOMU
npeaMEeTHOM 00J1acTu;

HaJu4yue TPEACTaBICHUM O JaHHOM MpEeAMETHOM 00JIaCTH Kak IIEJIOCTHOM
TEOpUU (COBOKYIMHOCTU TEOpPHUM), OCHOBHBIX CBS3SIX CO CMEXHBIMH OO0JaCTAMU
3HAHUM.

B pamkax yrinyO0n€HHOro ypoBHSI U3y4deHUs MH(OpPMATHKUA 00ECIEeYMBAETCA
LeJIeHANPABICHHAs] TIOJIFOTOBKA OOYYAIOIIMXCS K MPOJIOJDKEHUIO 00pa30BaHUS B
OpraHu3alusaXx  MOpo(ecCHOHaIBLHOTO  O0pa3oBaHUsA MO  CHEIUATBHOCTSIM,
HEIOCPEICTBEHHO CBSI3aHHBIM C LU(POBBIMU TEXHOJOTHSIMHM, TaKHUM Kak
nporpaMMHasi MH)XEHepHs, MH(opMmannoHHas 0e301acHOCTb, MH(POPMAIMOHHBIE
CUCTEMBl M TEXHOJOTMU, MOOWJIbHBIE CHUCTEMbl U CE€TH, OOJbIIME JaHHBIE H
MalIMHHOE O0Oy4Y€HUE, TMPOMBIIUICHHBIM WHTEPHET BEIIeH, HCKYCCTBEHHBIN
UHTEIJIEKT, TEXHOJOTMM OeCHpOBOJHON CBSI3U, POOOTOTEXHHKA, KBAHTOBbBIE
TE€XHOJIOTHUH, CHUCTEMBI PAaCIpPENCIEHHOIO PEECTPa, TEXHOJOTHH BUPTYyAJIbHOW WU
JIOTIOJTHEHHOM PEeabHOCTEM.

OcHoBHast 1enb u3ydeHusi yuyeOHoro mnpeamera «WHpopmaTuka» Ha
yIIyOJIEHHOM  ypOBHE cpefaHero oOmiero oOpa3oBaHusi —  OOecCIeueHue
JalbHENUIIEr0 pa3BUTHUA WH(GOPMALMOHHBIX KOMIIETEHIMI 00ydYaromerocs, €ro
TOTOBHOCTH K JKU3HU B YCIIOBUSIX Pa3BUBAIOILErOCs MHPOPMAIIMOHHOTO 00IIeCTBa
Y BO3pACTAIONIEH KOHKYPEHIIMM Ha pbIHKE Tpyaa. B cBs3M C 3TUM H3yyeHUE
uHpopmatuku B 10—11 knaccax goMKHO 00€CIeUnTh:

c(OpMHPOBAHHOCTh MHUPOBO33PEHUS, OCHOBAHHOTO HAa MOHUMAHUU POJIH
uHpopMaTUK, WHOOPMAIMOHHBIX ¥ KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI B
COBPEMCHHOM OOIIECTBE;

c(hOpPMHPOBAHHOCTH OCHOB JIOTUYECKOTO U aITOPUTMUYECKOTO MBIIIICHUS;

c(OpMHPOBAHHOCTh YMEHHMM pa3nuyarh (aKThl W OLEHKH, CpPaBHUBATH
OLICHOYHBIE BBIBOJIBI, BHUJETh HMX CBSI3b C KPUTEPUSIMU OLIEHHBAHUS U CBS3b
KPUTEPHUEB C ONPEAECIEHHON CUCTEMON LIEHHOCTEM, TPOBEPATH HA IOCTOBEPHOCTH U
00001maTh nHpOpMaIHIO;



cOPMHPOBAHHOCTh  MPEJCTABICHUH O BIUSHUA  HWHGOPMAIMOHHBIX
TEXHOJIOTM Ha U3Hb 4YEJIOBEKa B OOIIECTBE, IMOHUMAHUE COLMAIBHOIO,
HKOHOMHYECKOT0, MOJUTUYECKOTO, KYJIbTYPHOrO, HOPHUIMYECKOrO, MPUPOIHOTO,
HPrOHOMHYECKOTO,  MEIULUMHCKOTO U  (PU3MOJIOTMYECKOr0  KOHTEKCTOB
MH(OPMAIMOHHBIX TEXHOJIOTHH;

MPUHATHE TPABOBBIX U 3TUYECKHUX aCTEKTOB MH(GOPMAIIMOHHBIX TEXHOJIOTHH,
OCO3HAaHHUE OTBETCTBEHHOCTH JIIOJIEH, BOBJICUYEHHBIX B CO3IAHUE U MCIOJIb30BAHUE
MH(OPMAIMOHHBIX CUCTEM, pACIIPOCTpaHEHUE HH(OPMAIUY;

CO37[aHHE YCIIOBUW MJisi pa3BUTHUSL HABBIKOB y4eOHOM, MPOEKTHOM, HAy4YHO-
MCCJIEIOBATENLCKOW U TBOPYECKOM JIESITEIbHOCTH, MOTHMBAIIMHM OOYYalOIIUXCS K
CaMOPa3BUTHIO.

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

Paznen «llu¢gpoBasi rpamMoOTHOCTH» TMIOCBAILIEH BONPOCAaM YCTPOMCTBA
KOMIBIOTEPOB U JPYTUX DJIEMEHTOB LUQPPOBOTO OKPYKEHHS, BKIIOUas
KOMITbIOTEPHBIE CETH, UCIIOJIb30BAaHUIO CPEICTB ONEPALMOHHON CUCTEMBI, padOTE B
cetd MHTEepHET W WCHOJIB30BAHUIO HWHTEPHET-CEPBUCOB, HHOOPMAIIMOHHON
0€30I1aCHOCTH.

Paznen «Teopermueckue OCHOBHI HH(pOPMATHKH» BKIIOYAET B ce0s
MOHATUMHBIMN anmapaT WHQPOPMATHUKH, BOMPOCHl KOAUPOBaHUS WH(MOpPMAIINH,
u3MepeHus WHOOPMAIIMOHHOTO 00BbEMA JIaHHBIX, OCHOBBI AJIreOphl JIOTUKU U
KOMIIBIOTEPHOT'O0 MOJIETUPOBAHHS.

Paznen «AaropurmMbl M NPOrpaMMHMPOBAHME)» HAIPABICH HAa Pa3BUTHE
AITOPUTMHUYECKOTO MBIIIUICHHS, pa3pab0TKy aJTOPUTMOB U OIIEHKY MX CJIOKHOCTH,
dbopMUpOBaHUE HABBIKOB peaU3allMU MPOrpaMM Ha s3bIKax MpPOrpaMMHUpPOBAHUS
BBICOKOT'O YPOBHSI.

Paznen  «MH(popMauMoHHBbIE  TEXHOJOTMHM»  IOCBAIIEH  BOIIPOCAM
npuUMeHEeHUsT MH(GOPMAIIMOHHBIX TEXHOJOTHUN, pPEaTu30BAHHBIX B MPHUKIAIHBIX
MPOTPpaMMHBIX MPOAYKTaX U MHTEPHET-CEPBHUCAX, B TOM YHUCJIE B 3aJa4ax aHaiu3a
JIAHHBIX, MCMOJIb30BAaHUIO 0a3 JaHHBIX W JJICKTPOHHBIX TaONMI[ JJis PEIICHUs
MPUKIIAIHBIX 3a]1a4.

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

YrnyOnéHHplid  ypOBeHb U3Y4YEHUST WH(POPMATUKH PEKOMEHAYETCS ISt
TEXHOJIOTUYECKOTO0  MpOQuis, OPUCHTUPOBAHHOTO HA  HWHXCHEPHYIO U
WHOOPMAITMOHHYIO Cephl ACATENBHOCTUA. YTIYyONEHHBIA YpPOBEHb W3y4YEHUS
uH(popMaTUKU 00ECIEYMBAET: MOATOTOBKY O0YyYarolUMXCsi, OPUEHTUPOBAHHBIX Ha



CHEIUaIbHOCTH B 00JacCTH HWHOOPMAIMOHHBIX TEXHOJOTUA W WHXKCHEPHBIC
CHEIUATBHOCTH, Y4YaCTHE B MPOCKTHONM M WCCIENOBATEIHCKOW JESITEIBHOCTH,
CBS3aHHOM C COBPEMCHHBIMH HAMNPABJICHUSIMH OTpaciu WH(OOPMAIMOHHO-
KOMMYHUKAIIMOHHBIX T€XHOJIOTUH, MOJATOTOBKY K YYaCTHIO B OJIUMIHA/AX U Cllaye
EnunHoro rocyiapcTBEHHOTO K3aMeHa Mo HH(pOpMaTHKeE.

[TocnenoBatenbHOCTh HM3YYEHHUS TE€M B Tpeesiax OJHOTO roja oOydeHus
MOXET OBITh HM3MEHEHa MO YCMOTPEHHIO YYHTENS NpH TOJTOTOBKE pabouei
MPOrpaMMbl U TOYPOUHOTO MJIAHUPOBAHMSL.

OO11ee 4KMCiI0 YacoB, PEKOMEHOBAHHBIX JIJIs1 U3y4eHUs UHHOPMATUKU — 272
yaca: B 10 ximacce — 136 yacoB (4 yaca B Heziento), B 11 kinacce — 136 gacoB (4 yaca
B HEJCIIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Hu¢poBasi rpaMOTHOCTH

TpeGoBaHus TEXHUKM O€30MAaCHOCTM M TUTHMEHBI Tpu paboTe C
KOMITBIOTEPAMH U IPYTUMU KOMITIOHEHTaMU [IU(DPOBOTO OKPYKEHUS.

[TpuHIUIIBI pabOTHl KOMIIBIOTEPOB U KOMIIBIOTEPHBIX CUCTEM. APXUTEKTypa
don Heiimana. ABTOMAaTHUYECKOE BBIMOJIHCHHE MPOTPAMMBI  MPOIIECCOPOM.
OneparvBHasi, MOCTOSHHAs W JIOJATOBpeMeHHas mnamATb. OOMEH [1aHHBIMH C
OMONIbI0 MIUH. KOHTpOJIephl BHEMIHUX YCTPOUCTB. [IpsAMON 1OCTYN K TaMSITH.

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

[IporpammHOe oOecreueHre KOMIBIOTEPOB U KOMITBIOTEPHBIX cUCTeM. Busl
MporpaMMHOro obOecredeHuss U ux HazHadeHue. OCOOEHHOCTH MPOrPAMMHOTO
oOecrieueHuss MOOWIBHBIX yCTpoicTB. [lapamienbHoe mnporpaMMUpOBaHUE.
CuctemHoe mnporpammHoe oOecrieueHue. OrnepalnMOHHBIC CUCTEMBI. Y THIIUTEHI.
HpaiiBeppl  ycTpouctB. MHCTAsiuuss W JAEUMHCTAULALUSA  IPOTPAMMHOIO
oOecrieyeHusl.

@aitnoBbie cucTembl. [IpUHIMIBI pa3MelIeHUss U UMEHOBaHUS (ailjIoB B
nosroBpeMeHHoi namsatu. [llabmons! 11t onucanus rpymi (haisios.

[Iporpammuoe obecniedenue. JlnneH3upoBanue MpPOrpaMMHOTO 00eCTICUCHHUSI
u uudpoBeix pecypcoB. Ilpompuerapuoe u  cBOOOAHOE MPOrpaMMHOE
oOecrnieuenue. Kommepueckoe 1 HEKOMMEPUYECKOE MCIOJIb30BAaHUE IPOrPAMMHOTO
obecrieueHuss u 1UEPPOBBIX pecypcoB. OTBETCTBEHHOCTb, YCTaHABJIMBaeMas
3aKOHOaTeNnbCTBOM Poccuiickorn @Denepanuy 3a HENPABOMEPHOE HCMOJIb30BAHUE
MPOrpPaMMHOTO o0ecriedeHus ¥ MUPPOBBIX PECYPCOB.

[IpyHIMIIBI TOCTPOCHUS U allllapaTHbhle KOMIOHEHTHI KOMITBIOTEPHBIX CETEH.
CereBblie npotokoiabl. Cete UHTEpHET. Anpecanns B cetu MHTepHeT. [IpoTOKOIIBI
creka TCP/IP. Cucrema TOMEHHBIX UMEH.

Pa3nenenne IP-cetm Ha moaceTw ¢ moMomipl0 Macok nonacereid. CereBoe
aagMuHUCTpUpoBaHue. [lollydyeHrne MaHHBIX O CETEBBIX HACTPOMKAX KOMIIbIOTEpA.
[IpoBepka Hamuuus CBA3M C y3ia0M ceTth. OmnpeneneHue mapuipyTa JIBHKCHUS
MAKETOB.

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



(Hampumep, JIOKaluss MOOWJIBHBIX TeJIe(POHOB, OIpENeICHHE 3arpyKEeHHOCTH
aBTOMAarvcTpasnei), MHTEpHET-TOProBiisi, OPOHUPOBAHUE OUIETOB U TOCTUHMII.

["'ocynapcTBeHHbBIE 3JIEKTPOHHBIE CEPBUCHI M yCiIyrd. CoLMaTbHBIE CETH —
OpraHu3alysl KOJUIEKTUBHOIO B3aMMOJAEWUCTBUA M OoOMeHa naHHbIMU. CereBoi
ATUKET: NpaBUja NOBEAEHUs B KubepmpocTpaHcTBe. [IpobieMa moasmHHOCTH
nosydyeHHoM nHpopmanuu. OTKpBIThIE 00pa30BaTeNIbHbBIE PECYPCHI.

TexHOreHHble W SKOHOMHUYECKHE YIpO3bl, CBSI3aHHBIE C HCIOJIb30BAHUEM
MH(POPMALMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJOrui. OOme mpoOsieMbl 3aluThl
uHpopManuu u  HUH(popmanuoHHOW  Oe3omacHoctu. CpeacTBa  3alUTHI
UHpOpPMallMl B KOMIIBIOTEPAX, KOMIIBIOTEPHBIX CETAX W aBTOMATU3UPOBAHHBIX
uH(popManmoHHbIX cucTemax. lIpaBoBoe oOecnieueHne UMHGOPMAILIMOHHON
0€30MacHOCTH.

[IpenoTBpanieHUEe  HECAaHKIMOHHPOBAHHOTO  JOCTyna K  JINYHOU
KOH(QUACHIMATBEHOW MH(POpPMAIUH, XpaHsIIeHCcs Ha MEPCOHATbHOM KOMIIbIOTEpE,
MOOMJIBHBIX yCTpoMcTBax. BpenoHocHOe mporpaMMHOe o0ecreyeHrue u CrocoObl
OOppOBl C HUM. AHTHBUpPYCHBIE Mporpammbl. OpraHuzanusi JUYHOTO apXxHvBa
uH(popmanuu. PezepBHoe konupoBanue. [laposibHast 3anuTa apxusa.

MudpoBanue naHHBIX. CUMMETpUYHBIE U HECUMMETPUYHBIE MIUQPHI.
[udper npoctoit 3amensl. [ludp Leszaps. [udp Buxenepa. Anroputm
mmdpoBanust RSA.

Teopernyeckue 0CHOBBI HH(pOPMATHKHI

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

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

JIBonuHOe KOAMpOBaHHME. PaBHOMEpHbIE M  HEPaBHOMEDHBIE  KOJBI.
JlexonupoBaHue COOOIIEHUM, 3alMCaHHBIX C MOMOIIBI0O HEPABHOMEPHBIX KOJOB.
Ycenosue @ano. IloctpoeHrne OMHO3HAYHO NOEKOAMPYEMBIX KOJOB C IOMOIIBIO
nepeBa. EnvHUIIBI U3MepeHHs KonuecTBa HHPopMauuu. AndaBUTHBIA MOAXOH K
OLICHKE KOJIMYeCcTBa UHPOPMALIUU.

Cucrtembl cumciienusi. Pa3BépHyTas 3amuch LENIbIX M JAPOOHBIX 4YHCEN B
NO3ULMOHHON cucteMe cuucieHnus. CBoWcTBa MMO3MIMOHHOM 3amUCH  4YHKCia:
KOJIMYECTBO UG B 3alUCH, MPU3HAK JEIUMOCTH YMCJIa HA OCHOBAHUE CHUCTEMBbI
CUMCIICHUA. AJITOPUTM IEepPEBOAA 1IEJIO0Tr0 Yucia u3 P-u4HON cucTeMbl CUUCIICHUS B
JECATUYHYIO. AJTOpPUTM TepeBoja KOHEYHOM P-M4HON OpoOu B IECATUYHYIO.
ANTOpUTM NEpeBOJA LIEJIOT0 YHUCIA U3 ACCATUYHOW CHCTEMBl CUUCIECHHS B P-
nuyHyro. [lepeBox koHewyHOU pgecsaTUyHOW npobu B P-uunyro. J[BouwuHas,
BOCBMEpUYHAs M IIECTHAALATEPUYHAS CHUCTEMBI CUHCIICHUS, CBSA3b MEXIY HUMU.



ApudmMernueckre ormepanydyd B TO3UIIMOHHBIX CHUCTEMAaxX CYHCICHHS. |powdHas
YPAaBHOBEILICHHAs CUCTEMA CUUCIICHUS. [IBONUHO-IECATUYHAS CUCTEMA CUMCIICHUS.

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

KogupoBanne  m3oOpakenuit. Omenka HMHPOpPMAIMOHHOTO  00BEMA
rpaU4IeCcKuX TaHHBIX MMPHU 3aJIaHHBIX pa3penieHuH U TITyOnHe KOTUPOBaHUS IBETA.
[IBetoBbie Monenu. BekTtopHoe komupoBaHue. Popmarbl rpaduyeckux (ailyios.
Tpéxmepnas rpaduka. GpakranpHas rpaduka.

Koaupoanue 3Byka. OlieHKa HHPOPMAIIMOHHOTO 00BhEMA 3BYKOBBIX JaHHBIX
P 33JJaHHBIX YaCTOTE NUCKPETU3AIMA U PA3PSATHOCTH KOJUPOBAHUA.

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

Jlornyeckue omnepanuu. TaOGauibl UCTUHHOCTH. JlorHMueckue BBIpaXKEHUS.
Jlornueckne Tto)kaecTBa. JloKa3aTenbCTBO JIOTMYECKUX TOXKIAECTB C ITOMOUIBIO
Ta0JIMI ICTUHHOCTH. JIorndeckue onepanuy U onepaluy HaJl MHOKECTBAMHU.

3aKkoHBI aireOpbl JOTMKHA. OKBHBAJICHTHBIE MPEOOPA30BAHMS JIOTHYECKUX
BbIpaxkeHUi. Jlornueckne ypaBHEHHS U CUCTEMbI YPaBHEHMUIA.

Jlornyeckue GyHKIUUA. 3aBUCUMOCTb KOJMYECTBA BO3MOMKHBIX JIOTUYECKHUX
GyHKIUN OT KOIMYeCTBa apryMeHTOB. [101HbIE CHCTEMBI JIOTHYECKUX (PYHKIIUM.

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

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

[IpencraBiieHre LENbIX YHCEN B MHaMATH KoMibioTepa. OTrpaHHMYEHHOCTH
JVana3oHa 4YMCEel NpH OrPaHUYEHWH KOJIMYECTBa pa3psanoB. llepenonHenue
pa3psiAHON ceTku. be33HakoBbIe U 3HAKOBBIC JaHHbIC. 3HAKOBBIM OUT. J[BOMYHBIMA
JIOTIOJTHUTEIILHBIN KOJT OTPULIATEIBHBIX YUCET.

[TobutoBbie norumdeckue omneparuu. Jlormueckuii, apudmerndeckuii u
nukinyeckuii  capuru.  [lludpoBanue ¢ moMomprO MOOUTOBOW — Omeparuu
«uckimoyaroniee NJIN».

[IpencraBiieHrEe BELIECTBEHHBIX YHCEN B IAMITH KOMIIBIOTEPA. 3HAdallas
4acTh M MOPSAJOK 4ucia. Jluama3oH 3HAUCHUN BEIIECTBEHHBIX duces. [IpoGiemsr
XpaHEHUs BEIIECTBEHHBIX 4YHCEJ, CBA3AHHBIE C OrPAHUYCHUEM KOJUYECTBA
pa3psaoB. BbInosiHEHME omnepanuii ¢ BEMIECTBEHHBIMM YMCIIAMHU, HAKOIUIEHUE
OLIMOOK MIPH BHIYUCICHUSX.



AJITOPUTMBI H IPOrPpaAaMMHPOBaHUE

Omnpenenenre BO3MOXHBIX PE3yJNbTaTOB pabOThl MPOCTEHIINX aIrOpUTMOB
YIOPABJICHHUS HCIIOTHUTEISIMU M BBIYMCIUTEIBHBIX alropurmoB. OrpeaeneHue
UCXOJHBIX JAHHBIX, IPU KOTOPBIX aJITOPUTM MOKET AaTh TpeOyeMblil pe3ysbTar.

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

WnTerpupoBanHas cpeaa pa3paboTku. MeToapl OTIaAKM  MPOTPAMM.
Hcnonp3oBaHue TpaccUpOBOYHBIX Tabmul. Otinanounbiii BeiBoA. [lomaroBoe
BBITNIOJIHEHHE ITporpaMMbl. Touku octaHoBa. [IpocMoTp 3HaueHMI TEPEMEHHBIX.

S3eik  mporpammupoBanus (Python, Java, C++, C#). Tunbsl naHHBIX:
LEJIOYUCIICHHbIE, BEIECTBEHHbIC, CHUMBOJBHBIE, JIOTMYECKHE. BeTBiieHus.
Cnoxsble ycinoBus. Ilukinel ¢ ycioBueM. [LlMKiael 1O IEpEMEHHOM.
B3auMo3aMeHSIEMOCTh  pa3IMYHBIX  BUAOB  I[UKJIOB. HBapumaHT ULHUKIIA.
CocraBneHue 1IUKIAa C HUCHOJIb30BAaHUEM 3apaHee ONPENEIEHHOr0 HHBAPUAHTA
LUKJIA.

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

AAroput™Mbl 00pabOTKU HATypaJIbHbIX YMCEN, 3allMCAHHBIX B MO3UIMOHHBIX
CUCTEMAaX CYHUCIECHMs: pa30OMeHHe 3alicCh 4Yucia Ha OTIeJbHble UHUDpHI,
HaxXOXXJEHUE CYMMbl W TpOU3BeIEHUS UU(Dp, HAXOKIACHUE MaKCUMAIbHON
(MUHUMATBHOMN) TTUDPHI.

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

OOpaboTka JaHHBIX, XpaHAIuUXcs B (paitnax. TekcToBble U TBOMYHBIE (ailiibl.
daitnioBbie TIepeMeHHBIE ((aiioBbie ykazaTtenu). Urenune u3 (aitna. 3anuch B
daii.

Pa3buenue 3amaun Ha noazanayu. [logmporpaMmsl (Mpoueayphl U GYHKIIUH).
Pexypcus. PexkypcuBHble 00beKTHl ((pakransl). PekypcuBHble Mpolenypbl u
¢bynkuuu. Mcnonb3oBaHue cTeka sl OpraHu3aliid PEKYpPCUBHBIX BHI30BOB.

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

Yucnennsle MeToapl. TouHOe ©  TPUOMMKEHHOE pEIIeHUsS 3aJlayuu.
UYucneHHble METOIbI PELICHUS] YpaBHEHH: MeTo nepedopa, METO MOJIOBUHHOTO
nenenus. [TpubnmkéHHOE BBIYMCIEHUE JJIUH KPUBBIX. BbIuncieHue miomaaen
buryp ¢ MOMOUIbIO YHMCIEHHBIX METOAOB (METOJ MNPSMOYTOJbHUKOB, METOA



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

OOpaboTka CHUMBOJIBHBIX JaHHBIX. BcTpoeHHble  (QYHKIMH  sI3bIKa
POrpaMMUPOBAHUS AJi1 00paOOTKH CUMBOJIBHBIX CTPOK. AJITOPUTMBI 00pabOTKH
CUMBOJIBHBIX CTPOK: IMOJCYET KOJMYECTBA TMOSIBJIECHUA CHUMBOJIAa B CTpPOKE,
pa30OHeHre CTPOKM Ha CJIOBa IO MPOOETbHBIM CHMBOJIAM, TMOUCK MOJCTPOKU
BHYTPH JAaHHOW CTPOKHM, 3aME€HA HAWJAECHHOW IOACTPOKH HA APYTYIO CTPOKY.
['eHepans Bcex CJIOB B HEKOTOPOM anihaBUTE, YIOBIETBOPSIOUIUX 3aJlaHHBIM
orpanndeHusiM. [Ipeobpa3oBaHue ynciia B CHMBOJIBHYIO CTPOKY U 00OpaTHO.

MaccuBbl M MOCHEAOBATEIbHOCTH 4KceNl. BpruuciieHne 0000MIEHHBIX
XapaKTEPUCTHUK 3JIEMEHTOB MacCHUBa WM YHCIIOBOM MOCJIEI0BATEILHOCTH (CYMMBI,
IIPOU3BEIECHUS, CPEIHEr0 apu(PMETUYECKOI0, MUHUMAJIBLHOTO M MAaKCHUMAaJbHOIO
3JIEMEHTOB, KOJIMYECTBA 3JIEMEHTOB, YIOBJIETBOPSIOLIMX 33JaHHOMY YCJIOBHIO).
JIMHENHBIN MOUCK 3aJaHHOTO 3HAYEHHUS B MACCHUBE.

CopTupoBKka 0JHOMEPHOTO MaccuBa. [IpocTbie METOABI COPTUPOBKHU (METO]
y3bIpbKa, METOJl BbIOOpa, COPTHUpOBKA BcTaBKamu). COpPTUPOBKA CIUSHUEM.
beictpast coprupoBka wmaccuBa (anroputM QuickSort). JIBowuHbIi TOUCK B
OTCOPTUPOBAHHOM MAacCCHUBE.

JIBymepHbIe MacCUBBI (MaTpHUIbl). AJTOPUTMBI OOpaOOTKU JBYMEPHBIX
MacCCHBOB: 3aII0JHEHUE JBYMEPHOIO YHCIOBOTO MACCHBA MO 33JlaHHBIM IMIpaBUJIaM,
MOMCK AJIEMEHTa B IBYMEPHOM MacCHBE, BbIUHMCIEHUE MAaKCUMyMa (MUHUMYMa) U
CYMMBbI 3JIEMEHTOB JIBYMEPHOTO MAacCHBa, I[EPECTaHOBKa CTPOK M CTOJOLIOB
JBYMEPHOT'O MacCHBa.

HNudopmanuoHHbIe TEXHOJIOTHH

TekcToBeIil Tporieccop. PenaktupoBanue u dopmatupoBanue. IIpoBepka
opdorpadun u rpammatukud. CpencTBa THOHMCKAa U aBTO3aMEHbI B TEKCTOBOM
nporeccope.  Hcnonb3oBanue  crwiieil.  CTpyKTYpUpOBaHHbIE  TEKCTOBBIE
nokymeHThl. CHoOcku, oriaBieHue. KomektuBHas paboTra ¢ JIOKYMEHTaMHU.
NHCTpyMEHTBI peleH3UPOBaHUS B TEKCTOBBIX mpoueccopax. O0ayHble CEpBUCHI.
Henoass mepenucka. Pedepar. I[lpaBuwia 1uTHpOBaHMS HCTOYHUKOB U
opopmienust Oubnuorpaguueckux ccpuiok. OdopMileHHE CINHUCKa JUTEPATYPHI.
3HAKOMCTBO C KOMIIBIOTEpPHOW BEPCTKOW TEKCTa. TeXHUYECKUE CpelcTBa BBOJA
Tekcta. Crnenuanu3upoBaHHBIE CpPEACTBA PEAAKTHUPOBAHUS MAaTEMaTUYECKHUX
TEKCTOB.

AHanu3 naHHbiX. OCHOBHBIE 3a/lauyd aHaIM3a JAHHBIX: MPOTHO3UPOBAHUE,
Kinaccuukanys, KiacTepusanusi, aHanu3 oTkiIoHeHud. [locnmegoBaTenbHOCTH
perieHus 3a7a4 aHajan3a JaHHBIX: COOp MEPBHYHBIX JAHHBIX, OYMUCTKA W OIICHKA
KauecTBa JaHHBIX, BHIOOp W/WJIM MOCTPOEHUE MOJIeNH, MpeoOpa3oBaHue JaHHBIX,
BHU3yaJIM3allvsl TaHHBIX, HHTEPIPETALMS pe3ysbTatoB. [IporpaMmHbie cpeactBa u



UHTEPHET-CEPBUCHI JIIsl 00pabOTKH U MpeCTaBIeHUs JaHHBIX. bombIiine naHHbIE.
Mamnnnoe o0y4yenue. IHTeNeKTyanbHbli aHAIU3 TaHHBIX.

AHanu3 JaHHBIX C MOMOILBIO IEKTPOHHBIX TAOIUL. BbIYMCIEHHE CyMMBI,
CPEIHETO apU(PMETHUECKOTr0, HANOOJBIIETO (HAUMEHBILIET0) 3HAUEHHSI AUAIa30Ha.
Beruncnenne koag¢uuueHTa KOppeasuuu ABYX psAaoB AaHHbIX. llocTpoeHue
CTOJOYATHIX, JMHEWYATBIX W KpPYroBbIX auarpamm. llocTtpoenue rpaduxos
¢dbynkmii. [Togbop auHMM TpeH A, pEIIeHHe 3a/1a4 MPOTHO3UPOBAHUSI.

UucneHHOE pElIeHUE YpaBHEHMM € TIOMOUIbI0 TOA0O0pa mapameTpa.
OnTuMu3anys Kak MOWCK HAWIyYIIEero pelieHus B 3aJlaHHbIX ycioBusX. Llemesas
¢yHkus, orpaHudyeHus. JlokaibHble M T00QJBbHBII MHHMMYMBI LIE€JIEBOU
¢yHkuuu. Pemenue 3a1a4 onTHMHA3AUU C TOMOUIBIO 3JIE€KTPOHHBIX TAOIHUL.

11 KIIACC

Teopernueckne 0CHOBbI HHPOPMATHUKH

Teopernueckue mMOAXObI K OIIGHKE KoJaudecTBa HH(opManuu. 3akoH
annutuBHOCTH MH(OpMmaruu. Dopmyna Xapriau. MHpopManus u BEpOSTHOCTb.
®opwmyna lllenHoHa.

Anroputmbl  cxkatust naHHbIX. AnroputM RLE. Anroputm Xaddwmana.
Anroputm LZW. Anroputmsl CKaTHs JIaHHBIX C TOTEPSAMH. Y MEHbIIICHUE
rIIyOuHBI KogupoBaHus 1iBeta. OCHOBHBIC HjieH aroputmMoB cxatus JPEG, MP3.

CkopocTh TMepellayd JaHHBIX. 3aBUCHUMOCTb BPEMEHH IepeJayud  oOT
MH(POPMAITMOHHOTO 00BhEMA JTAaHHBIX U XAPAKTEPUCTUK KaHama CB3U. [IpuunHbI
BO3HUKHOBEHHUs OMMOOK TIpU Tmepenade JaHHbIX. KoJbl, MO3BOJISIONINE
OoOHapy>KMBaTh W WCIPABJIATh OIMIMOKHM, BO3HUKAIONIME TPH TMepenade JTaHHbBIX.
Paccrosinne Xsommunra. Koguposanue ¢ moBropeHuem 0utoB. Koasl XaMMuHra.

Cucrembl. KOMIOHEHTBI cHUCTEMBI W UX B3aumoicucTBue. (CUCTEMHBIN
ahdekrt. Ynpapnenue kak nHGopMaloHHbli nponecc. OOpaTHas CBS3b.

Mogenu u monenupoBanue. Llens monenupoBanusi. COOTBETCTBUE MOJIENIN
MOJCIIUPYEMOMY OOBEKTY WJIM TMpOIlecCy, Meu MoaenupoBaHus. Dopmanusarus
MPUKIIAIHBIX 3a]1a4.

[IpencraBienre pe3ynbTaTOB MOJICIUPOBAHUS B BHUIE, YAOOHOM s
BOCIIpUATHS yejoBeKoM. I'paduueckoe npeacTaBieHue JaHHBIX (CXEMBbI, TaOIUIIbI,
rpadukn).

I'padpr. OcHoBHbIe MoHATUS. Buasl rpados. Onucanne rpadoB ¢ TOMOIIBIO
MaTpull CMEKHOCTH, BECOBBIX MaTpHI], CIHUCKOB CMEXHOCTU. Pemenue
AITOPUTMUYECKUX  3a/lady, CBSI3aHHBIX C aHalu3oM TpadoB (IMOCTpOCHUE
ONTUMAJLHOTO TYTH MEXIYy BepIIMHaAMU Tpada, oOIpeaercHue KOJIMYecTBa
pa3IMUHBIX MyTEed MEXAy BEpUIMHAMH OPUEHTUPOBAHHOIO AlUKIMYECKOIO

rpada).



JlepeBns. bunaproe nepeBo. JlepeBbs momcka. CrocoOwl 00xoma mepena.
[IpencraBnenne apupMEeTHYECKUX BBIPAKEHUN B BHJIE AepeBa. JIUCKpETHbIE UIPbI
JIBYX UTPOKOB C mojHOW mHpopmanmen. [loctpoenue nepesa nepedbopa BapuaHTOB,
OMKMCAHKWE CTPATErHH UTPhl B TAOIMUHON (opme. BIUrphHIIIHbIE U TPOUTPHILITHBIC
MO3UILINU. BBIMTPBILIHBIE CTPATETUH.

CpencTBa MCKYCCTBEHHOr0 HMHTeJIeKTa. CepBHCHl MAIIMHHOIO IMEpPEBOAA U
pacnio3HaBaHus yCTHOW pedr. KOrHUTHBHBIE CEepBUCHL. MaeHTH(UKAIMS U TTOUCK
U300paKEHUH, pacrio3HaBaHHE T Camoobyuaromuecs CUCTEMBI.
W cKyCCTBEHHBIM MHTEIJIEKT B KOMIBIOTEPHBIX HMrpax. MICmosib30BaHHE METOJIOB
MCKYCCTBEHHOI'O MHTEJUIEKTa B OOydaronimx cucremax. Mcronb3oBaHue METOI0B
HCKYCCTBEHHOIO0 MHTEJIEKTa B poOoToTexHuke. MHTepHeT Bemei. [lepcnexkTuBsl
Pa3BUTHS KOMIIBIOTEPHBIX HHTEIUIEKTYAJIBHBIX cucTeM. HelpoHHbIE ceTH.

AJITOPUTMBI H IPOrPaAMMHPOBaHHUE

Qopmann3anuss  OOHATHS  anroputma.  Mammnaa  TeropuHra  Kak
YHUBEpCcaJIbHas MOENb BeruncieHun. Tezuc Yépua—TwropuHra.

OueHka CII0XKHOCTH BbhIUKCIEHUN. BpeMs paboTel U 00BEM HCIONB3YyEMOM
IaMsTH, HWX 3aBUCHMOCTb OT pa3Mepa MCXOIHBIX JaHHbIX. OneHka
ACUMIITOTHYECKOW CJIOKHOCTH  aJIrOPUTMOB. AJNTOPUTMBI IOJMHOMHUAIBHOU
cinoxxHoctd. Ilepebopublie anroputmsl. llpuMepsl pa3iaMyHBIX —AJITOPUTMOB
peleHns OJHOM 3a/1a4d, KOTOPBIE UMEIOT PA3JIUYHYIO CIOKHOCTD.

[lonck mpPOCTBIX 4YHCEN B 3aJaHHOM JWAIla30HE C TMOMOIIBID aAJITOpPUTMA
«pemiero DparocheHar.

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

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

Crexku. AHamM3 MPaBUILHOCTA CKOOOYHOTO BBhIpaXKEHUs. BbluuciaeHue
apu(PpMETUIECKOTO BhIPAKEHHUS, 3aIIMCAHHOTO B MOCT(PUKCHOM (hopMme.

Ouepenu. Mcnosip3oBaHue ouepenn Juisi BpEMEHHOTO XpaHEHUS JaHHBIX.

Anroputmbel Ha rTpadax. [locTpoeHne MHHUMaIbHOTO OCTOBHOIO JIepeBa
B3BEUICHHOTO CBS3HOTO HEOpUeHTUpoBaHHOro rpada. KoiaumuecTBo paziuyHbIX
nyTel MeXay BepUIMHAMU OPUEHTHPOBAHHOIO allUKIMYECKOro rpada. AJroputMm
JIeWKCTpHL.

[epeBps. Peanuzanus nepeBa ¢ MOMOIIBIO CCBUIOYHBIX CTPYKTYp. JlBOWUYHBIE
(Ounapubie) aepeBbs. I[locTpoeHue paepeBa sl 33aJlaHHOTO apU(PMETHUECKOTO
BbIpakeHUs. PekypcuBHbIe anroputmbsl 00xoja AepeBa. Mcnonb3oBaHue CTeka U
ouepenu s 00xoaa iepeBa.

JluHamMpyeckoe INpOorpaMMHUpPOBAaHME Kak METOJ pelIeHus 3a1ad ¢
COXpPaHEHUEM MPOMEKYTOUHBIX PE3YyJbTAaTOB. 3aJauyd, PELIAEMbIE C ITOMOIIbIO



JTUHAMUYECKOTO TMPOTPAMMHUPOBAHMS: BBIUUCICHUE PEKYPCHUBHBIX (YHKIUH,
MOJICYET KOJIMYECTBA BAPUAHTOB, 3a/1a4M ONTUMHU3ALIHH.

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

Cpenbl  ObicTpoit pa3paboTku mporpamm. [IpoexTupoBanue uHTepdeiica
nonb3oBatens. Vcnonb3oBaHWE TOTOBBIX — YIPABISIEMBIX — 3JEMEHTOB IS
MOCTpOEHUs HHTEpdeEiica.

O630p  s3blkOB  mporpammupoBaHusi.  [lonstue o  mapaaurmax
IPOrpaMMUPOBAHMUSL.

NupopmanuoHHbIe TEXHOJIOTIUH

OTtanbl  KOMIIBIOTEPHO-MATEMATHYECKOTO  MOJCIUPOBAHUSA:  IOCTAHOBKA
3alayu, pa3paboTka  MOJIeNH, TECTUPOBAHME  MOJIETH, KOMIIBIOTEPHBIN
HKCIIEPUMEHT, aHAJIN3 PE3YJIbTaTOB MOIECIMPOBAHUSI.

Juckperuzanuss NOpyu MaTEMaTUYECKOM MOJEIMPOBAHUU HENPEPBIBHBIX
npoueccoB. MogenupoBanue BHKEHHS. MoJenupoBaHie  OHOJOTMYECKHUX
cucteM. MaremaTtuueckue  MOAEIM B DKOHOMHKE.  BblUncCIUTENbHbBIE
DKCIIEPUMEHTHI C MOJEIISIMHU.

O6paboTka pe3yJbTaTOB SKCIEPUMEHTA. MeToJ HAauMEHBIINX KBaApaToOB.
OneHka 4YHCIOBBIX NApaMETPOB MOJCIHPYEMBIX OOBEKTOB M  MPOLECCOB.
BoccraHoBieHne 3aBUCUMOCTEN 110 pe3yJIbTaTaM dKCIIEPUMEHTA.

BepostHoctaeie  momenu.  Metoasl Monte-Kapno.  MimMuranmonsHoe
MozienrpoBaHue. CUCTEMbI MaCCOBOTO OOCITY>KMBaHHMSL.

Tabnuunbie (pensiuMoHHBIE) Oa3bl MaHHBIX. Tabmuua — mnpeacTaBiIeHUE
cBelleHHi 00 OMHOTHMHHBEIX 0O0BekTax. Iloie, 3ammch. Kimrou Tabmunel. Padora c
roToBOi 0a30if naHHBIX. 3amojgHeHue Oa3bl JaHHBIX. [lowWICK, cOpTUpOBKa U
bunbTpanys TaHHBIX. 3ampochl Ha BBIOOPKY J@HHBIX. 3alpOChl C MapaMeTpamu.
Brruncnsiembie nmosisi B 3ampocax.

MHorotabnuunbie 0a3bl JaHHBIX. TUMBI CBSI3eM MexAy TaOaulamH.
Buenmnuit kintou. [{enocTHOCTh 0a3bl TaHHBIX. 3aPOChl K MHOTOTa0JIMYHBIM 0a3aM
JTAHHBIX.

Nuteprer-npuiioxkenus. [loHaTHE 0 CEpBEPHON U KIIMEHTCKOM YaCTAX CaWTA.
TexHONmorust «KJIMEHT — CEPBEP», €€ NTOCTOMHCTBA U HeAOCTAaTKU. OCHOBBI A3bIKA
HTML u xackamubix tabmui cruiei (CSS). Cuenapum Ha s3bike JavaScript.
dopMbl Ha BEO-CTpaHUIIE.

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

BBon m300pakeHni ¢ WCIONB30BAHUEM PA3IMYHBIX ITU(POBBIX YCTPONCTB
(uudpoBbIX (PoToanmaparoB U MHKPOCKOIOB, BUIEOKAMEp, CKAHEPOB U JPYrUX



ycTpoiictB). ['padmueckuii penaktop. Paspemenue. Kagpuposanue. Vcnpasienue
nepcrekTuBbl.  I'mcrorpamma.  Koppekuuss  ypoBHEH, KOPpEKLHs — IIBETa.
ObecuBeunBaHue I1BETHBIX uU300paxeHuil. Peryms. Pabota ¢ oOmactsamu.
OUIbTPHI.

MHuorocioiinbie u3o0pakeHus. TekcrtoBble ciou. Macka cnosi. Kanaiebl.
Coxpanenue BbiaeneHHoOW obOnactu. [lonroroBka wimocTpanuii 1is BeO-CalTOB.
AHUMUPOBaHHBIE U300PAKEHUSI.

Bekrtopnast rpaduka. IlpumutuBsl. M3MeHeHue mOpsIKa 3JIEMEHTOB.
BelpaBHuBanue, pacnpenenenue. ['pynnuposka. Kpusbie. @opmarsl BEKTOPHBIX
pucyHkoB. Mcnonb30BaHue KOHTYpOB. BekTopu3zamus pacTpoBbIX H300paXeHU.

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



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

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE  pe3yJbTaThl  OTPAXKAIOT TOTOBHOCTh M CIIOCOOHOCTH
oOy4Jarommxcss PyKOBOACTBOBAThCA CHPOPMUPOBAHHOM BHYTPEHHEW MO3HIIMEH
JUYHOCTH, CHUCTEMOM I[EHHOCTHBIX OpHUEHTAIMM, TO3UTUBHBIX BHYTPEHHUX
yOXKIEHN, COOTBETCTBYIOIIMX TPAAUIIMOHHBIM IIEHHOCTSM  POCCHICKOTO
OOIIECTBA, pACHIUPEHHUE KUZHEHHOIO OMbITA M OMbITA JCSITEIILHOCTU B IpoOIlecce
peanu3alnuMyd  CpeACTBaMU  y4eOHOro TMpeAMEeTa OCHOBHBIX  HalpaBJICHUN
BOCIIUTATEIHLHOU JESITEIHLHOCTH.

B pe3ynbrate wuszyueHuss MHOOPMATUKH HA YPOBHE CPEIHEro OOIIEro
oOpazoBaHus y oOyuyaromierocs OyayT cpOpMHUpPOBaHBI CIEIYIONIUE JUYHOCTHBIC
pEe3yJbTaThI:

1) rpamaaHCKOro BOCIIMTAHMS

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

TOTOBHOCTh IMPOTUBOCTOSITh HUJIECOJIOTMUA JKCTPEMH3Ma, HAIMOHAJIU3Ma,
KCeHO(pOOUHU, MUCKPUMHUHAIMK TI0 COIMAIBbHBIM, PEJIIUTHO3HBIM, PAaCOBBIM,
HaIIMOHAJIbHBIM MPU3HAKaM B BUPTYaJIbHOM MPOCTPAHCTBE;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

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

3) 1IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

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

CIIOCOOHOCTh OIICHUBATh CHUTYAIlMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHHS,
OPUEHTHUPYACh HA MOPAJIbHO-HPABCTBEHHbIC HOPMBI U LIEHHOCTH, B TOM YHUCJE B
cetu MuTepHeT;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

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

CIIOCOOHOCTh BOCTIPMHUMATH Pa3JIMYHBIE BHUABl MCKYCCTBA, B TOM YHCIIE
OCHOBAHHOI'O Ha MCMOJIb30BaHUH UH(OPMAIIMOHHBIX TEXHOJIOTHIA;

5) pu3u4ecKOro BOCIUTAHMS:

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



cobmonenns TpeOboBaHui 0€30MaCHOM KCIUTyaTallud CPEACTB HHPOPMAIIMOHHBIX
¥ KOMMYHUKAIIHOHHBIX TEXHOJIOTHH;

6) Tpy10BOI0 BOCIIMTAHMSL:

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

uHTepec K cdepam MNpoPecCHOHATbHON JAEATeIbHOCTH, CBSI3aHHBIM C
WHPOPMATUKOHN, MPOrpaMMHUPOBaHHEM ¥ HWH(GOPMAIMOHHBIMU TEXHOJOTHSIMH,
OCHOBaHHBIMU Ha JIOCTIDKEHUSX HAayKd WH(POPMATUKA W HAYIHO-TEXHHUYECKOTO
nmporpecca, yMEHHE COBepIIaTh OCO3HAHHBIM BBIOOp Oynymied mpodeccuu u
peann30BBIBaTH COOCTBEHHBIC KU3HCHHBIC TUTAHBL;

TOTOBHOCTh U CIIOCOOHOCTh K OOpa30BaHUI0O W CamMoOOpa3OBaHUIO Ha
NPOTSKCHUH BCEU KHU3HU;

7) 3KOJI0TU4eCKOIr0 BOCIIMTAHMS:

OCO3HAaHHME TJI00aTBLHOTO XapaKTepa JKOJIOTHUECKHX MPOoOJeM W IMyTeH HuX
permeHus, B TOM YHCIE C yY4€TOM BO3MOXKHOCTEH WH(POPMAIMOHHO-
KOMMYHHKAITHOHHBIX TEXHOJIOTH;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAyKH, IOCTI)KCHHSAM HAyYHO-TEXHHUYECKOTO IIporpecca Hu
OOIIECTBEHHOH MPaKTHUKH, 32 CUET MOHUMAHUS POJIH WH(OPMAIIMOHHBIX PECYPCOB,
WH(POPMAITMOHHBIX TIPOIECCOB M WH(MOPMAIMOHHBIX TEXHOJIOTHA B YCIOBHAX
1idpoBoit TpaHchopMaIiu MHOTHX cep JKHU3HU COBPEMEHHOTO O0IIEeCTBa;

OCO3HAHHWE IIEHHOCTU HAYYHOW JIeATEeTbHOCTH, TOTOBHOCTH OCYIIECTBIISTH
MIPOCKTHYIO M HCCIICIOBATENBCKYIO AEATEIPHOCTh HHINBUAYATBHO U B TPYIIIIC.

B mporecce noCTWKEHUS JTUYHOCTHBIX PE3yJbTaTOB OCBOCHUS IMPOTPAMMBI
no wuHPOpPMATUKE Yy OOYYAIOIIMXCS COBEPIICHCTBYETCS OMOIMOHAIBHBIN
WHTEIIICKT, MPEANOIaraoiumi cOpMUPOBAHHOCTb:

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

BHYTPEHHEH MOTHBAIIMH, BKIIOYAIONICH CTPEMIICHHE K JIOCTIKEHUIO TEIH U
yCIIeXy, ONTHMH3M, WHHUIIMATHBHOCTh, YMCHHE JICHCTBOBATh, MUCXOAS M3 CBOUX
BO3MOKHOCTEH;

OMIIATUH, BKIIOYAIOIIEH CIIOCOOHOCTh MMOHUMATh YMOIIMOHAIBLHOE COCTOSIHHEC
JIPYTHX, YYUTBIBATh €0 TPU OCYIICCTBICHUH KOMMYHHKAIIUH, CIIOCOOHOCTH K
COUYBCTBHIO M COTIEPEKUBAHUIO;

COIMAJIHbHBIX 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 chopMUPOBaHbBl MeETanpeaIMETHbIC
pE3yNbTaThl, OTPAKCHHBIE B YHHUBEPCAIBHBIX yUEOHBIX JCHCTBUSAX, & UMEHHO —
MO3HABATENIbHBIC YHUBEPCAJIbHBIE y4yeOHbIE [JEUCTBUS, KOMMYHUKATHUBHbIC
yYHUBEpCaIbHbIe Y4YeOHbIE ACUCTBUS, PETYJSTUBHBIE YHUBEpCAIbHBbIC Y4YEOHBIC
JENUCTBUS, COBMECTHAS JIEATEIbHOCTD.

ITo3naBaTe/IbHbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

1) 6a30Bble JIOrHYeCKHE TeHCTBHSA:

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

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

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

BBISIBJIATh 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMATPUBAEMBIX SBJICHUSX;

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

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

KOOPJIMHUPOBaTh W  BBINOJIHATH pabOTy B  YCJIOBHUSIX  PEANBHOTO,
BUPTYaAJIbHOT'O U KOMOMHUPOBAHHOTO B3aUMOJIEHCTBHUS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE NTPU PELICHUH KU3HEHHBIX IPoOIIeM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th HABBIKAMH y4E€OHO-HCCIIE0BATENBCKON U MPOEKTHOM €SI TENbHOCTH,
HaBBIKAMM  pa3peuieHusi MpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEILHOMY MOMCKY METO0B PEUICHUS] TPAKTUYECKUX 3a7a4, IPUMEHEHUIO
pa3IUYHBIX METOJIOB IO3HAHUS;

OCYLIECTBJISATh PA3JIMYHbIE BHJbBI JESITEIBHOCTH IO TOJYYEHHIO HOBOIO
3HAHMS, €r0 HHTEpPHpeTaluH, MPeoOpa30BaHUIO U MPUMEHEHUIO B Pa3IUYHBIX
y4€OHBIX CHUTyalMsX, B TOM 4YHUCJIE NPU CO3JAaHUU YYEOHBIX W COLMAIBHBIX
IIPOEKTOB;

(GbopMUpPOBAaTh HAYYHBIM TUI MBIIUICHUS, BIaJETh HAYYHOH TEPMUHOJIOTHEH,
KJIFOUEBBIMHU MTOHATUSMH U METO1AMU;

CTaBUTh M (OpMyIUpOBaTh COOCTBEHHbIE 3aJaud B 00pa30BaTEIbHOU
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLUSIX;



BBISIBJISITH NPUYMHHO-CIICACTBEHHBIE CBSI3M W aAKTyaJM3UpOBaTh 3a/aauy,
BBIIBUTATh TUNOTE3Y €€ pelIeHHs, HaXOAWTh apTyMEHThI i JI0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 331aBaTh MMapaMeTPbl U KPUTEPUU PEILICHUS;

aHAJIM3UpPOBaTh MOJYYEHHbIE B XOJE pEUICHUS 3a7aud pPe3yJIbTaThl,
KPUTHUYECKH OIICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CHUTYaIUsIM, OLIEHUBATH MPUOOPETEHHBIN OTIBIT;

OCYILECTBIIATh LEJICHAINIPABICHHBII TOUCK IMEPEeHOCa CPEeACTB U CIOCO00B
NEHCTBUS B IPOPECCUOHANBHYIO CPELLY;

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

YMETh UHTErPUPOBATh 3HAHUSA W3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIIBUTaTh HOBBIE HJIE€W, NpeUlaraTh OPUTHHAIbHBIE MOAXOAbl U PELICHMUS,
CTaBUTb NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTEPHATUBHbBIC PELICHMUS.

3) pabora ¢ uHpopmMaumei:

BJIa/IETh HaBBIKAMH MOJTy4eHUsI HHPOPMAIH U3 UCTOYHUKOB Pa3HBIX THIIOB,
CaMOCTOATENIbHO  OCYIIECTBJIATh  IOWUCK,  aHalu3, CUCTEMAaTU3alul |
MHTEPIIPETALNIO UH(POPMALIMU PA3TUYHBIX BUAOB U (POPM IPEICTABICHHUS;

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

OLIEHUBATh JIOCTOBEPHOCTb, JIESTUTUMHOCTh HH(pOpMalMH, €€ COOTBETCTBUE
IIPABOBBIM M MOPAJIbHO-3TUYECKUM HOpMaM;

UCIIONIb30BaTh  CpeAcTBa  MH(POPMALMOHHBIX M KOMMYHHKAI[MOHHBIX
TEXHOJOTHH B PEHICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a/lad ¢ coOMtoJieHHeM TpeOOBaHUN HPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
TUTUEHBl, PECypcocOEepex eHHsl, TMPaBOBbIX M  JTUYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30MTaCHOCTH;

BJQJIeTh ~ HAaBBIKAMH  PAclO3HABaHWA W 3aIIUTHl  HWH(pOpMaIHH,
MH(OPMAITMOHHOW 6€30MaCHOCTH JINYHOCTH.

KoMMyHuKaTHBHBIE YHHBePcaIbHbIe YueOHbIe el CTBUSA

1) oO61ienme:

OCYIIIECTBIISATH KOMMYHHUKAIIMH BO BCeX chepax KU3HU;

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

BJIaACTH Ppas3sIn9IHbIMHA CHOCO6aMI/I O6HICHI/I$I nu BBaHMOHeﬁCTBHH,
APryMCHTUPOBAHHO BECTHU AHUAJIOT, YMCTh CMATYATh KOH(bJ'H/IKTHBIe CUTyalunu,



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

2) coBMeCTHasA 1eSiTeJIbHOCTD:

MIOHUMAaTh M MCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHOWM M WHIWBUIYaJIbHOU
paboTHI;

BBEIOMPATh TEMATHUKy W METOJBl COBMECTHBIX JCUCTBUH C Y4ETOM OOIIHMX
MHTEPECOB U BO3MOKHOCTEN KaXJOT0O YJICHA KOJUIEKTUBA,

NPUHUMATh 1€MW  COBMECTHOM  JEATEIBHOCTH, OpPraHU30BBIBATH U
KOOPJIUHUPOBATh JCHCTBUSI MO HUX JOCTWKCHHUIO: COCTABJIATH IUIAaH JCHCTBUM,
pacnpeniensaTh poJii ¢ Y4€TOM MHEHHH YYaCTHHKOB, OOCYXIaTh PE3yJIbTaThbl
COBMECTHOM padoThI;

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

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

OCYIIECTBIISITh TTO3UTUBHOE CTPATETMYECKOE TOBEICHUE B PA3JIMYHBIX
CUTYaIUsX, IPOSIBISATh TBOPUYECTBO U BOOOpaKeHUE, ObITh HHUIIUATUBHBIM.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

1) camoopranuszanmus:

CaMOCTOATENIBHO OCYILECTBIISATh MO3HABATEIBHYIO JIEATEIBHOCTD, BBISBIIATH
npoOJieMbl, CTaBUTh U (HOPMYJIMPOBAThH COOCTBEHHBIC 3aJlaud B 00pa30BaTEIbHON
NEeSATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

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

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacuMpsITh paMKH Y4eOHOTO MpeaMeTa Ha OCHOBE JIMUHBIX MPEINOYTECHHUI;

JienaTh OCO3HAHHBIM BbIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pelICHHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CrocOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO HIMPOKOW DSPYAMIIMH B
pa3HbIX O00JAaCTSIX 3HAHWM, IMOCTOSIHHO TMOBBINIATH CBOW 0O0pa30BATENbHBIN U
KYJIbTYPHBIM YPOBEHb.

2) CAMOKOHTPOJIb:

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

BJIAJE€Th  HABBIKAMM  IO3HABATENbHON  peduieKCMH KakK  OCO3HAHMS
COBEPILAEMBIX JIEUCTBHM M MBICIUTENBHBIX IPOLECCOB, HX PpE3yJbTaTOB U



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

OLICHUBATH PUCKU U CBOEBPEMEHHO IIPUHUMATh PEIICHUS 110 UX CHUKEHUIO;

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPU AaHAIN3E pe3yJbTaTOB
NESATEIbHOCTH.

3) npuHATHA ce0st M APYrux:

NPUHUMATH ceOsl, MTOHUMAsi CBOM HEIOCTaTKH M JOCTOMHCTBA,

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPUM AHAIN3E pPeE3yJbTaTOB
NEATEIbHOCTH;

pU3HaBaTh CBOE IIPABO U IPABO JAPYTUX HA OLINOKY;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3HUILMH IPYTroro 4eaoBeKa.

IMPEAMETHBIE PE3YJ/IBTATDBI

B npouecce u3yuenus kypca MHGOPMATHKU YriyOJE€HHOro ypoBHS ¢ 10
Knacce oOydalompuMucs OyayT  JOCTUTHYTHl — CHEIYIOIIME  MPEeIMETHbIE
PE3yJIbTaThI:

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

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

YMEHHE XapaKTepu30BaTh OOJbIINE JaHHBIE, TPUBOAUTH PHUMEPHI
UCTOYHUKOB HX TOJY4YEHHMs] W  HalpaBJICHUs HCIOJIb30BaHUS, YMEHHUE
KJIaCCU(UIIMPOBATh OCHOBHBIE 3aJjaud aHajdu3a JaHHbIX (MPOTHO3MPOBAHUE,
KJIacCU(pUKaIus, KJIaCTepU3aIus, aHaJn3 OTKJIOHCHHI), MOHUMATh
MOCIIEI0BATEIHHOCTh PEIICHUS 3a/1ay aHAIM3a JaHHBIX: COOp MEePBUYHBIX JTaHHBIX,
OYHCTKAa W OIICHKa KauecTBa JaHHBIX, BBIOOP W/MIM TIOCTPOEHUE MOJECIH,
npeoOpa3oBaHue JAHHBIX, BU3YAIU3AlHsl TaHHBIX, UHTEPIPETAIUs Pe3yIbTaTOB;

NOHMMAaHHE OCHOBHBIX MPHUHIIMIIOB YCTPOHCTBA U (PYHKIIMOHUPOBAHUS
COBPEMEHHBIX CTAlIMOHAPHBIX U MOOWMIIBHBIX KOMIIBIOTEPOB, TCHICHIIUN Pa3BUTHS
KOMIIBIOTEPHBIX TEXHOJIOTHIA;

BJIaJICHWE HaBbIKaMHU pabOThl C OMEPAMOHHBIMU CHCTEMaMH, OCHOBHBIMU
BUJAMH TPOTPAMMHOIO oOOecreueHus i peuieHus ydeOHBIX 3adad 1o
BBIOpaHHOM CHeIUaIn3aIimy;

HAJIMYUE TIPEJCTAaBICHUN O KOMIBIOTEPHBIX CETSIX U UX POJIM B COBPEMEHHOM
MUpe, 0 0a30BbIX MPUHIIUIIAX OPTaHU3ANNUN U QYHKITMOHUPOBAHUS KOMITBIOTEPHBIX
cereil, 00 oOmMX NpUHIUNAX pa3pabOTKu M (HYHKIMOHUPOBAHUS WHTEPHET-
IIPUIIOKEHUM;



MOHUMaHUuE yrpo3 HWHPOPMAIMOHHON O€30MaCHOCTH, WCIOJb30BaHUE
METOJOB M CPEIACTB MPOTUBOACHCTBHUS OSTUM yIrpo3aM, COOJIOJICHUE Mep
0€30MacHOCTH, TPEAOTBPAIIAIOIIUX HE3AKOHHOE PaCIpOCTPAHEHUE MEPCOHATIBHBIX
JTAHHBIX, COOJIIO/IEHNE TPeOOBAaHUMN TEXHUKU 0€30MaCHOCTU U TUTHEHBI NPU padboTe
C KOMITBIOTEPAMH U JIPYTUMU KOMIOHEHTaMH IIU(POBOTO OKPY>KEHHUSI, TOHUMAaHKE
MPABOBBIX OCHOB HCIIOJb30BAaHUS KOMIIBIOTEPHBIX MporpamMMm, 0a3 AaHHBIX U
paboTel B ceTn MHTEpHET;

MMOHMMAHUE OCHOBHBIX MPUHIMIIOB AUCKPETU3alUU pAa3JIMYHBIX BHJIOB
uHopMaIuU, YMEHUE ONpelesiTh HMHPOPMALUOHHBIM O00BbEM TEKCTOBBIX,
rpauyueckux M 3BYKOBBIX JAHHBIX MPHU 3aJlaHHBIX MapaMeTpax AUCKPETH3aluu,
YMEHHUE ONpeAeisaTh CPEAHIO CKOPOCTh MEpelauyd JaHHBIX, OILCHUBATh
W3MEHECHHE BPEMEHM IepeJayu MpU HU3MEHEHWHU HHOOPMAIMOHHOTO 00bEMa
JTAHHBIX U XapaKTEPUCTUK KaHaJla CBSI3H;

YMEHHE UCIOJIb30BaTh MPU PEIICHUH 33/1a4 CBOMCTBA MO3WLIMOHHOW 3aIlUCH
Yyucell, alTOPUTMA TTOCTPOCHHUS 3alIUCH YKCIIa B TTIO3UIIMOHHOM CUCTEME CUMCIICHUS
C 3aJJaHHBIM OCHOBAaHHMEM M MOCTPOEHHUS YMCIa MO CTPOKE, COJEpKallel 3amuch
ATOTO 4YHUCJa B MO3UIMOHHOW CHCTEME CYHUCIEHHUS C 3aJlaHHbIM OCHOBAHHUEM,
YMEHUE BBIMOJIHATh apuUPMETHUYECKUE OIepald B TMO3UIMOHHBIX CHCTEMax
CUUCIICHUS;

YMEHHE BBIMOJHATh MPEOOpa30BaHUs JIOTMUYECKUX BBIPAKEHUN, HCIOIB3YS
3aKOHBI aiareOphl JIOTUKH, YMEHHE CTPOUTh JIOTUYECKOE BBIPAKCHUE B
JU3BIOHKTUBHON M KOHBIOHKTUBHOW HOPMAaJIbHBIX (hOpMax IO 3aJlaHHOM TaOJuIe
WUCTUHHOCTH, HWCCJENI0BAaTh OOJACTh MCTHHHOCTU BBICKA3BbIBAHUS, COACPIKAIIETO
MEPEMEHHBIE, PEIIATh HECIIOKHBIE JIOTUYECKHE YPABHEHUS U CUCTEMbI YPABHEHU;

NOHMMaHuEe O0a30BBIX AJIrOPUTMOB OOpPAaOOTKM YHCIOBOM U TEKCTOBOM
nHpopManuu (3amuch 4Mcesl B MO3UIIMOHHOW CHUCTEME CUHMCIICHUS, HaXOXKICHUE
BCEX MPOCTHIX YUCEN B 33JJaHHOM JMara3oHe, 00paboTka MHOTOPA3PSIAHBIX 1ETBIX
YHUCeJl, aHAJIN3 CUMBOJIBHBIX CTPOK U JIPYTHX), AITOPUTMOB MOUCKA U COPTUPOBKH,
YMEHHUE ONpPEACNSITh CIOXKHOCTh M3y4aeMbIX B Kypce O0a30BBbIX aJIrOpUTMOB
(cyMMupoBaHHE DJIEMEHTOB MacCHBa, COPTUPOBKA MaccuBa, TNepeOOpHbIE
QJITOPUTMBI, IBOMYHBIA TOUCK) U MPUBOJUTH MPUMEPHl HECKOJBKUX aJTOPUTMOB
Pa3HOM CIOXKHOCTH JJIsl PEIIECHUS OJHOU 3a/1a4u;

BJIaJICHUE YHUBEPCAIBHBIM SI3bIKOM MPOTPAMMHUPOBAHUSA BBICOKOTO YPOBHS
(Python, Java, C++, C#), npencraBieHusMH O O0a30BBIX THMAX JaHHBIX |
CTPYKTypax JaHHBIX, YMEHHE HCIIOJIb30BaTh OCHOBHBIC  YIIPaBJISIONIUE
KOHCTPYKIIMM, YMEHHE OCYIIECTBJISATh AaHadu3 MPEAJIOKEHHOW MPOrpaMMBbI:
OTIPEICIISITh PE3YNBTAThl PA0OTHI MPOTPAMMBI TIPU 33IaHHBIX MCXOJIHBIX JTAHHBIX,
ONpEeNeNATh, NPU KAKUX HCXOAHBIX JTaHHBIX BO3MOKHO MOJIYYEHUE YKA3aHHBIX



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

YMEHHUE CO3/[aBaTh CTPYKTYPUPOBAHHBIE TEKCTOBBIE JIOKYMEHTHI U
JIEMOHCTPAlMOHHBIE MAaTEPUAJIbl C UCIOJBb30BAHUEM BO3MOKHOCTEN COBPEMEHHBIX
MPOTrPAaMMHBIX CPEJICTB U O0JIAYHBIX CEPBUCOB;

YMEHHE UCIOJIb30BATh 3JICKTPOHHBIC TAOJMIIBI JIJIsI aHAJIN3a, TPEACTABICHUS
u  00pabOTKM  JaHHBIX  (BKJIOYas  BBIYUCIECHHUE  CYMMBI,  CPEIHErO
apu(pMETUYECKOTO, HaWOONBIIEr0 W HAUMEHBIIEr0o 3HAYEHUH, pelIeHue
ypaBHEHUH, BHIOOP ONTUMAJIBHOTO PEIICHUs, MOAOOp JUHUU TPEHJa, PEIlCHUE
3aJlay IPOTrHO3UPOBAHMUS).

B npouecce u3yueHus kypca MHGOPMATHKU YIiyOJE€HHOTO ypoBHS 6 11
Knacce oOyyarommmucs OyayT  JOCTUTHYTBHI — CIEAYIOUIME  MPEIMETHbIC
pEe3yJbTaThI:

YMEHHUE CTPOUTh HEPABHOMEPHBIE KObI, JOIMYCKAIOIIUE OJHO3HAYHOE
JIEKOJIUPOBAHUE COOOIIEHUN (MpePUKCHBIE KObI), HUCIOJIB30BaTh MPOCTEUIINE
KO/JIbI, KOTOPbIE MO3BOJISIIOT OOHAPYKUBATh M UCIPABIIATH OIMMOKHU MpHU Mepeaaye
JIAHHBIX, CTPOUTH KOJI, 00€CTICUMBAIONINI HAUMEHBIIIYIO BO3MOXHYIO CPEJIHIOIO
JUIMHY COOOIIEHHUS] TPU HU3BECTHOM YAaCTOTE CHUMBOJIOB, MOSICHATH MPUHIIUITBI
paboThI MPOCTHIX AJTOPUTMOB CIKATUSI TAHHBIX;

YMEHHE peliaTh aJrOpUTMUUYECKUE 3a/aud, CBSI3aHHBIC C aHAIW30M rpados
(3aJauyn  MOCTPOEHUS ONTUMAJILHOTO TMYyTH MEXAYy BepuimHaMu Trpada,
ONpENENICHUs]  KOJIMYECTBA  PAa3IMYHbIX  MyTed  MEXKIy  BEpIIMHAMU
OpUEHTHUPOBAHHOTO AIMKINYECKOro rpada), yMEHHUE HCIOIb30BaTh JACPEBbS MPH
aHaNMM3€¢ W TIOCTPOCHUU KOJOB M Ui TPEACTABICHUS apUPMETUYECKUX
BBIpAXEHUMN, TIPU PELICHUU 3a/1a4 TTOMCKA U COPTUPOBKU, YMEHUE CTPOUTH JIEPEBO
UTPBHI O 33JJaHHOMY QJITOPUTMY, pa3padaThiBaTh U OOOCHOBBIBATH BBIMTPHIITHYIO
CTPaTEruio Urphl;

yMEHUE pa3pabaThiBaTh W PEATU30BBIBATH B BHJEC MporpamMm 0a3oBbIe
QJITOPUTMBI, YMEHHE MCMOJIb30BaTh B MpOrpaMMax JIaHHBIC Pa3IUYHBIX TUIIOB C
YYETOM OTPAHMYECHUN HA JMAINA30H UX BO3MOXKHBIX 3HAYCHUW, NPUMEHATH IPU
pelIeHUH 3a/1ad CTPYKTYPhI JaHHBIX (CIUCKH, CIIOBApU, CTEKU, OUEPEIH, EPEBDH),
WCIIOJIb30BaTh 0a30BbIE OMEpAMM CO CTPYKTypaMH JAaHHBIX, TPUMEHSITh
CTaHJapTHBIE U COOCTBEHHBIE TTOAMPOTPAMMEI JJII 00paOOTKH YUCIOBBIX JTAHHBIX
U CUMBOJIbHBIX CTPOK, HCIIOJIb30BaTh IMPU pa3pabOTKe MporpamMm OHOIHMOTEKU
noAmnporpaMM, 3HaTh (YHKIIMOHAJIBHBIE BO3MOXKHOCTH HHCTPYMEHTAIBHBIX
CPEIICTB Cpefibl pa3padOTKH, YMEHHE HCTIOIb30BaTh CPEJICTBA OTJIAJIKH TIPOTPAMM B
cpezie NporpaMMUpPOBaHUs], YMEHUE JOKYMEHTUPOBATH MPOTPAMMBI;

yMEHUE CO37aBaTh BEO-CTPAHUIIBL;



BJIAJICHUE OCHOBHBIMH CBEJEHUSMH O 0a3ax MaHHBIX, UX CTPYKTYpE,
CpeIcTBax co37aHUs M padOThl C HUMH, YMEHHE WCIIOJIh30BaTh TaOIMYHBIC
(penauroHHbIe) 0a3bl JAHHBIX (COCTABIATH 3aMPOCH B 0a3aX JAHHBIX, BBIMOJHSIThH
COPTHPOBKY M TOHWCK 3amuceil B 0a3e JaHHBIX, HAMOJHITH pa3paboTaHHYyO 0a3y
JTAHHBIX ) ¥ CTIPABOYHBIC CHCTEMBI;

YMEHHUE UCIOJIb30BaTh KOMIBIOTEPHO-MATEMATHICCKUE MOJICIH /I aHaJIn3a
O0OBEKTOB M TIPOIECcCOB: (OPMYIUPOBATH IIEIh MOJCIUPOBAHUS, BBITIOIHSTH
aHaJgu3 Ppe3yJbTaTOB, IMOJYYCHHBIX B XOJIE MOJCIMPOBAaHUS, OICHUBATh
COOTBETCTBHE MOJICIM MOJICTIUPYEMOMY OOBEKTY WM MPOIECCY, MPEICTaABIATh
pe3yJbTaThl MOJICTUPOBAHHUS B HATJISIZTHOM BUJIE;

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

MOHMMAaHUE OCHOBHBIX MPHHIIMIIOB PabOThI, BOBMOXXHOCTEH W OTPAaHHYCHHUS
MIPUMEHEHUST TEXHOJIOTH MCKYCCTBEHHOTO HWHTEIUICKTa B Pa3IUYHBIX 00JIACTSX,
HAJIMYME TIPEICTABICHUA O Kpyre perraeMbIX 3a7ad MAIIMHHOTO OOyYeHUS
(pacrio3HaBaHusl, KJIaCCU(PUKALMKA ¥ TTPOTHO3UPOBAHUS) HAMYKUE MPEACTABICHUM
00  HCMNONB30BaHUU  HMHPOPMALUOHHBIX  TEXHOJOTMM B Pa3IU4HBIX
npodeccuoHaNbHbIX chepax.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM (undposBbie)
Ne i/ Konrposbusie IIpakruyeckue
NPOrpaMMblI Bcero o0pasoBare/IbHbIE
padoThI padoTshI
pecypcsbl
Paszgea 1. llndpoBasi rpaMOTHOCTH
Kommnsrorep - yHuBepcanbHOE YCTPOHCTBO )
1.1 b~ YHHBEP yerp 6 education.yandex.ru
00pabOTKHU TaHHBIX
1.2 [TporpammHOe oOecrieueHIe education.yandex.ru
1.3 KomMriproTepHbie ceTH education.yandex.ru
1.4 WudopmarmonHas 6€30MacHOCTh 2 education.yandex.ru
Hroro no pazneny 24
Pa3nes 2. Teopernueckue 0CHOBbI HHPOPMATHKH
IIpencraBnenue napopmanuu B )
2.1 bed Gopma 19 2 education.yandex.ru
KOMIIBIOTEpE
2.2 OCHOBBI areOpbI JTOTUKH 14 education.yandex.ru
2.3 KomnbrotepHas apudmerrnka 7 education.yandex.ru
Hroro 1o pasneny 40
Pa3nes 3. Anropur™Mbl M1 IpOrpaMMHpOBaHue
3.1 BBezienue B mporpaMMupoBaHue 16 0.5 education.yandex.ru
3.2 BcnomorarenbHbie alrOpUTMBI 2 education.yandex.ru
3.3 YucneHHbIe METObI 3 education.yandex.ru
AnTOpuUTMBI 00PabOTKH CUMBOJIBHBIX .
3.4 P P 5 1 education.yandex.ru
JAHHBIX
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https://education.yandex.ru/uchebnik/main
https://education.yandex.ru/uchebnik/main

3.5 Anroput™bl 00pabOTKU MacCHBOB 10 3.5 education.yandex.ru
Wroro no pazueny 44
Pa3nen 4. Un¢opmanmoHHbIe TEXHOJIOTUHN
4.1 O0paboTKa TEKCTOBBIX JOKYMEHTOB 2.5 education.yandex.ru
4.2 AHanmu3 1aHHBIX 3 education.yandex.ru
Htoro no pazneny 14
PesepBHOE Bpems 14
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 215



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

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne n/m Konrpoubusie IIpakruueckue
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pa3zgea 1. TeopeTruyeckue 0CHOBbI MH(POPMATUKH
HNuadopmanus u nHbopManoHHLIE .
11 dopuau dopmau 10 2.5 education.yandex.ru
IIPOLIECCHI
1.2 MonenupoBaHue 8 2 education.yandex.ru
Hroro mo pazueny 18
Pa3zngen 2. AnropuT™MbI U IPOrpaMMHUPOBAHUE
2.1 DJIeMEHTBI TEOPUH AITOPUTMOB 6 1 education.yandex.ru
2.2 AJITOPUTMBI M CTPYKTYPBI TAHHBIX 28 10 education.yandex.ru
OCHOBBI 00BEKTHO-OPHEHTUPOBAHHOTO .
2.3 P P 16 4.5 education.yandex.ru
POrPaMMHUPOBAHUS
Hroro mo pazueny 50
Paznen 3. UndopMannoHHbIE TEXHOJIOTHHU
KomnberoTepHO-MaTeMaTHYECKOE .
3.1 P 8 2 education.yandex.ru
MOJIETUPOBaHUE
3.2 Baser nanabIxX 10 4 education.yandex.ru
3.3 Be0-caiiter 14 4 education.yandex.ru
3.4 KomnbsrotepHas rpadpuka 3.5 education.yandex.ru
3.5 3D-monenupoBaHue 3 education.yandex.ru
Hroro mo pazneny 48



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

PesepBHOE Bpems

20

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

36.5




IHOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
arTa nuppoBbIe
Nen/m Tema ypoka KonrTpoabubie IIpakTuueckue A op
Bceero u3ydyeHusi obOpa3oBaTe/IbHbIE
padoThI padoTshI
pecypchl
TpeOoBaHMs TEXHUKU O€30TIaCHOCTH U
TUTHUCHBI IIPU a60Te C KOMITIBbIOTCpaAMU U .
1 PP P 1 02.09.2025 education.yandex.ru
JPYrUMH KOMIIOHEHTaMH IU(PPOBOTO
OKpYXEHUS
[TpuHnMnoel paboThl KOMIBIOTEPOB U .
2 Py P p 1 02.09.2025 education.yandex.ru
KOMIThIOTEPHBIX CUCTEM
OOMeH TaHHBIMHU C TTOMOIIBIO IITHH. .
3 g - N 1 03.09.2025 education.yandex.ru
KoHTponeps! BHEIIHUX YCTPOHCTB
ABTOMaTI/ILIGCKOG BBIITOJIHCHUC .
4 1 05.09.2025 education.yandex.ru
MIPOTrpamMMBbI MPOIECCOPOM
OneparvBHas, TOCTOSHHAS U
OJITOBpEMEHHAs MaMATh. KOHTpOIUIEPEI .
5 a p . N p p 1 09.09.2025 education.yandex.ru
BHEIIHUX yCTpOMCTB. IIpsimoii nocTym k
IIaMsITH
CoBpeMeHHBIE KOMIBIOTEPHBIE .
6 P P 1 09.09.2025 education.yandex.ru
TEXHOIOTHH
[Iporpammuoe obecrnieueHue
7 KOMITBIOTEPOB, KOMITBIOTEPHBIX CHCTEM U 1 10.09.2025 | gqycation.yandex.ru
MOOUITBHBIX YCTPOUCTB
CucreMHOE TIPOrpaMMHOE 00€eCIIeYeHHE. .
8 porp 1 12.09.2025 education.yandex.ru

OnepalmoHHbIE CUCTEMBI



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

y . paiiBe CTPOMCTB. .

9 THHTEL. JpaiBepEL yCTPOHCTS 16.09.2025 education.yandex.ru
[TapamnenpHOE MPOrpaMMHUPOBAHHE
Wucran CHHCTAaJ .

10 HOTAIIDIUTE | ACHHCTALBIIN 16.09.2025 education.yandex.ru
MPOrPaMMHOTO O0eCTICUeHUS
®daiisioBble cucTeMbl. [IpuHIHIBI

a3MelleHns U UIMeHOBaHus (paiiioB B .

11 P m . P 17.09.2025 education.yandex.ru
noyiroBpeMeHHou mamstu. [11aGinoHb! ajis
OTIMICAHUS TPYII (PaiiyioB
3akoHomaTenbcTBO Poccuiickoit

12 ®deneparyiv B 00J1aCTH MPOrPAMMHOIO 19.09.2025 education.yandex.ru
obecneyeHns U JaHHBIX
[TpuHIMIIBI TOCTPOCHUS U amapaTHbIC

13 KOMITOHEHTBI KOMITBIOTEPHBIX CETCH. 23.09.2025 education.yandex.ru
CeTteBbie MPOTOKOJIBI

14 Cetp UnTEpHET 23.09.2025 ' g4y cation.yandex.ru
Pasnenenne IP-cetu Ha moacetu ¢ .

15 a fl 24.09.2025 education.yandex.ru
TTOMOIIBIO MACOK IOJICETEH

16 CereBoe aIMUHUCTPUPOBAHNE 26.09.2025 education.yandex.ru
Bunge! nestensHocTr B cetn UHTEpHET.

17 Cepsucel UuTtepueta. ['ocynapcTBeHHbIE 30.09.2025 education.yandex.ru
AJIEKTPOHHBIC CEPBUCHI M YCIIYTH

18 Wudopmannonnas 6€30macHOCTb 30.09.2025 education.yandex.ru
BpenoHocHbIe MporpaMMHOE 00eCIIeUeHHE .

19 pelt poTp 01.10.2025 education.yandex.ru
U METOJIbl O0pHOBI ¢ HUM
IIpakTuyeckas padborta mo TeMe .

20 P P 03.10.2025 education.yandex.ru

"AHTUBHPYCHBIE TPOTPAMMBI"
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21

Opranu3zanus TH4YHOTO apXuBa
uH(popManuu. PezepBHoe KonupoBaHueE.
[TaponbHas 3amuTa apxuBa

07.10.2025

education.yandex.ru

22

23

24

IudpoBanue JaHHBIX

Anroput™m mudppoBanus RSA.
Creranorpadus

[TpakTuueckas paboTa 1o Teme
"[lInppoBanue naHHBIX"

07.10.2025

08.10.2025

10.10.2025

education.yandex.ru

education.yandex.ru

education.yandex.ru

25

Wndopmanus, 1anHbie 1 3HAHUS.
HuopmaroHHbIE POIECCHI B TPUPO/IE,
TEXHUKE Y 001IECTBE

14.10.2025

education.yandex.ru

26

HenpepbiBHBIE U JUCKPETHBIE BETUUNHBI U
curHaisl. Heo0xoaumMocTh JUCKpeTU3auu
uH(popMalny, NpeJHa3HAYEeHHOM TS
XpaHEeHus, epeadu u o0paboTKu B
U(pPOBBIX cUCTEMAX

14.10.2025

education.yandex.ru

27

28

29

30

JIBonuHoe koaupoBaHue. PaBHOMepHBIE U
HEepaBHOMEpHBIE KOAbI. [lekoaupoBanme
COOOIIIEHHUH, 3aMCAaHHBIX C TOMOIIBIO
HEpaBHOMEPHBIX KOJIOB

VYcenosue @ano. I[loctpoeHne 04HO3HAYHO
JIEKOTUPYEMBIX KOJIOB C TIOMOIIBIO JepeBa.
I'pad An. A. MapkoBa

EnuHuts u3sMepeHust KoJauyecTBa
uHpopManuu. AnpaBUTHBIA TOIXO K
OLIEHKE KOJIMYeCTBa UH(OpMAIIH

CucreMbl CUUCIIEHUS

15.10.2025

17.10.2025

21.10.2025

21.10.2025

education.yandex.ru

education.yandex.ru

education.yandex.ru

education.yandex.ru
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ITepeBoy uncen U3 OQHON CHCTEMEBI .

31 PEBO A 22.10.2025 education.yandex.ru
CUHCJICHHS B JIPYTYIO
JIBon4Hasi, BOCbMEPUYHAS U

32 [IECTHAIIATCPUIHAS] CUCTEMBI CUHCIICHUS, 24.10.2025 education.yandex.ru
CBSI3b MEXy HUMH
JIBowuHas, BOCbMEPUYHAS U

33 HIECTHAII[aTePHYHAS CUCTEMbI CUMCIICHHS, 05.11.2025 education.yandex.ru
CBSI3b MEXK/y HUMH
JIBonuHas1, BOCbMEpPUYHAS U

34 [IECTHAIIATEPUIHAS CUCTEMBbI CUMCIICHUS, 07.11.2025 education.yandex.ru
CBSI3b MEXTy HUMH
Apudmernueckue ornepanui B .

35 pud patl 11.11.2025 education.yandex.ru
MO3UILIMOHHBIX CUCTEMAX CUUCIICHUS
TponuHast ypaBHOBENIEHHAsI CHCTEMA .

36 p P 11.11.2025 education.yandex.ru
CUUCIICHUS

37 JIBOMYHO-/1eCATUYHAS CUCTEMA CUUCIIEHUS 12.11.2025 education.yandex.ru

38 KoaupoBanue TekcTOB 14.11.2025 education.yandex.ru

39 PacTtpoBoe koaupoBaHie H300paskeHUi 18.11.2025 education.yandex.ru
[IpakTuueckas pabora Mo Teme

40 "luckperusanus rpaguueckon 18.11.2025 education.yandex.ru
uHpopmanun"
I[BeToBBIC MOMENH. BekTopHOE
kogupoBanue. @opmatsl hamnaoB. .

41 I,[_ p p ¢ 19.11.2025 education.yandex.ru
Tpéxmepnas rpadpuka. OpakraiabHas
rpaduxa

42 Komuposanue 3Byka. OmeHka 21.11.2025 education.yandex.ru
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UH(POPMALIMOHHOTO 00BEMA 3BYKOBBIX
JAHHBIX [IPU 3aJIJaHHBIX YaCTOTE
JMCKPETU3AIMU U PA3PSTHOCTH
KOJIUPOBAHUS

[IpakTuyeckas pabora o Teme

25.11.2025

43 " . " education.yandex.ru
Jluckperusaius 3ByKOBOM HH(DOpMAIIHH

44 OCHOBBI JIreOpbI JIOTUKH 25.11.2025 education.yandex.ru
Jlornueckue onepanuu. Tabauibl 26.11.2025 .

45 . education.yandex.ru
HUCTUHHOCTH
Jlornueckue BolpaxeHnus. Jloruueckue

46 TOXIeCcTBa. J{oKa3aTeNbCTBO TIOTUUECKUX 28112025 .4 cation vandex.ru
TOXIECTB C MOMOILBIO TAOJHII ' :
HUCTUHHOCTH
[IpakTuyeckas pabora o Teme

47 «[loctpoenue u aHATU3 TaOJIHIIL 02.12.2025 education.yandex.ru
WMCTUHHOCTH B TAOJIMYHOM TPOIIECCOPE»
Jlornueckue onepanuu U onepaluy Haj .

48 oeCTEA P P 02.12.2025 ' eqycation.yandex.ru
MHOECTBaMU
Jlornueckue onepanuu 1 onepanuu Ha, .

49 patt patt A 03.122025 | oqycation.yandex.ru
MHO€ECTBaMU

50 3aKoHbI anreOpsbl JJOTMKU. DKBUBaJIEHTHBIE 05.12.2025 .4 cation vandex.ru
peoOpa30BaHMUS JOTUICCKUX BBIPAKCHHIMA ' ]
Jloruueckue ypaBHEHHUS U CUCTEMBbI .

51 paBHexi P 09.12.2025 ' eqycation.yandex.ru
ypaBHEHUU
Jlornueckue GpyHKIUUA. 3aBUCUMOCTh
KOJIMYECTBA BO3MOXKHBIX JJOTHYECKUX .

52 09.122025 | g4ycation.yandex.ru

(GyHKLIUH OT KOJIMYECTBA apTyMEHTOB.
[TomHbIe cUCTEMBI JIOTHYECKUX (PYHKITHI
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53

54

Kanonudeckue GopMbI JOTHIECKUX
BbIpaxxeHuil. CoBEepIICHHbIE
JTU3BIOHKTUBHbBIC M KOHBIOHKTHUBHbBIE
HOpMaJibHbIE ()OPMBI, ATTOPUTMBI UX
MOCTPOCHHUS IO TabJIH1Ie UCTUHHOCTH

Jlormueckue 3JIeMEHTEL B COCTaBe
KOMIIBIOTEPA

10.12.2025

12.12.2025

education.yandex.ru

education.yandex.ru

55

56

57

Tpurrep. Cymmarop. MHoropaspsaHbliit
CyMMaTop

[TocTpoeHue cxeM Ha JOrMYECKHX
3JIEMEHTaX. 3alKCh JIOTUYECKOIO
BBIPa)KEHUS 110 JIOTHYECKOH cxeme

MHKpOCX@MH U TCXHOJIOI'UA UX
IMPpOU3BOJACTBA

16.12.2025

16.12.2025

17.12.2025

education.yandex.ru

education.yandex.ru

education.yandex.ru

58

HpCJICTaBJ'IeHI/Ie OEJIbIX YUCCII B ITaMATU

KoMIbtoTepa. OrpaHn4eHHOCTh AMalia3oHa

YHUCes MPU OTPAaHUYEHUN KOJTUYECTBA
pa3psaoB. llepenonnenue pa3zpsaHoi
CETKH

19.12.2025

education.yandex.ru

59

be33HakoBbIE M 3HAKOBBIC JJAHHBIE.
3HaKOBbIN OUT. [[BOMYHBIH
JIOTTOJTHUTEIBbHBINA KOJI OTPULIATEIIbHBIX
qucesn

23.12.2025

education.yandex.ru

60

61

[ToO6uTOBBIE TOTHYECKHE OTIEPAIIHH.
Jlormueckuii, apupmeTHuecKuil u
HUKINYECKUI CIBUTH

[IudpoBaHue ¢ MTOMOLILIO TOOUTOBOK
onepauuu «uckinovaroniee MJIN»

23.12.2025

24.12.2025

education.yandex.ru

education.yandex.ru
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IIpencrasienue aHEHUe B I1a .
62 PEACTABICHIC 1 XpATICHHE B HalTH 26.12.2025 education.yandex.ru
KOMIThIOTEPA BEIICCTBEHHBIX YMCEI
BrinosineHue onepauuii ¢
30.12.2025 :
63 BEIIECTBEHHLIMU YHCIIaMHU, HAKOIIJICHHE education.yandex.ru
OLIMOOK MPH BBIYUCICHHUSIX
[TpakTueckas padota mo Teme «M3ydeHue
NOpa3psTHOTO MAITUHHOTO :
64 paspaz 30.12.2025 ' a4y cation.yandex.ru
NPECTAaBICHHUS IENIBIX M BEIIECTBEHHBIX
qrCes»
65 AHaJM3 aJIrOPUTMOB 13.01.2026 education.yandex.ru
Drarbl peleHus 3a1a4 Ha KOMITbIOTEPE.
66 HHCTpyMEeHTaIbHBIE CPE/ICTRA! 13.01.2026 education.yandex.ru
TPAHCIIATOP, OTJIAAYUK, TPODUITHPOBIIUK
Cpena nporpammupoBanust. KoMmusiius
U MHTEPIIPETAIUS POTPAMM. .
67 PHpETAtL porp 14.01.2026 | oy cation.yandex.ru
BupTyasbHble MaIlIuHBL.
WuTerpupoBanHas cpena pa3padoTKu
68 MeTobl OTJIAJKH IPOTrpaMm 16.01.2026 education.yandex.ru
THIIBI TIEPEMEHHBIX B SI3BIKE .
69 P 20.01.2026 ' o4y cation.yandex.ru
POTrPaMMHUPOBAHUS
70 O0paboTka 1eIbIX Ynce 20.01.2026 education.yandex.ru
71 O0paboTKa BEIeCTBEHHBIX YHCET 21.01.2026 education.yandex.ru
72 CrnyyaiiHble U IICEBOCTYYallHbIEC YHCIIA 23.01.2026 education.yandex.ru
73 BerBnenus. CnoxxHble ycIoBUs 27.01.2026 education.yandex.ru



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

27.01.2026

74 Hukiiel ¢ ycmoBuem education.yandex.ru
ukJiel 1O NEPEMEHHOM.
28.01.2026 ;
75 B3aumo3amMeHsIeMOCTh Pa3IMYHBIX BUIOB education.yandex.ru
IIUKJIOB
O6pabd e .
76 paboTKa HATYPaAIbHBIX YHCE C 30.01.2026 education.yandex.ru
HCIT0JIb30BAaHUEM IIMKJIOB
HaxosaeHue Bcex MpOCThIX YUCEIT B
IT .
77 3alaHHOM Juana3one [IpakTudeckas 05 03.02.2026 ducation.vandex.ru
pabota 1o Teme «PelieHue 3a1a4 METOI0M
nepedopa
78 WHBapuaHT UK 03.02.2026 education.yandex.ru
79 JIOKyMEHTHPOBAHHE MTPOrpamMm 04.02.2026 education.yandex.ru
O6pab .
80 ? ADOTHA /HHBL, XPAmbixes B 06.02.2026 education.yandex.ru
daitnax
81 PaszOunenne 3amaun Ha mmoa3amgadyu 10.02.2026 education.yandex.ru
Hcnons3oBanue crannapTHON OUOIMOTEKH
3bIKa MPOTpa oBanus. [logkmoueHue .
82 ASBIG HPOTPaMMHPOBAHIA. TIOANITIOTCHH 10.02.2026 education.yandex.ru
O1OIMOTEK MOANPOrpaMM CTOPOHHHUX
IPOU3BOIUTEINECH
83 [MoamporpaMMmsl (TiporieAypsl ¥ () YHKIIHH) 11.02.2026 education.yandex.ru
84 [Monmporpammsl (porietypsl U pyHKITUH) 13.02.2026 education.yandex.ru
I[pa eckas pabora 1o Teme .
85 | PacTirieckail pabota I T"M 1 17022026 | o4y cation.yandex.ru
PaspaboTtka moamporpamm
Pexypcus. Pexypce e 00Be .
86 KYPURA. TERYPCHPBILIC OULEKTH 17.02.2026 education.yandex.ru

(dpaxTansl). PekypcuBHBIE IPOIIEYPHI U
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¢ynkuuu. Mcnonp3oBaHue creka s
OpraHHU3alUH PEKYPCHBHBIX BHI30BOB

[IpakTuyeckas pabora o Teme

18.02.2026

87 " " education.yandex.ru
PexypcuBHBIE TOAIPOrPAMMBI

MoayiabHBIA IPUHIAI DOCTPOCHUS .

88 Y pHt p 20.02.2026 education.yandex.ru
nporpamm

89 YucineHHbIe METObI 24.02.2026 education.yandex.ru
[IpaxTuyeckas padbora 1o Teme .

90 p P . 24.02.2026 education.yandex.ru
«HucneHHoe perieHne ypaBHEeHU
Hcnons3oBanne JUCKPETU3AAH B .

91 AHCKD t 25.02.2026 education.yandex.ru
BBIUMCIIMTEILHBIX 3a4a4Uax
[IpakTuyeckas pabora o Teme

92 «[IpuOIMKEHHOE BBHIYMCICHHUE JITHH 21.02.2026 education.yandex.ru
KPUBBIX U IO Guryp»
ITpaxkTryeckasa padora o teme «Ilonck .

93 p P 03.03.2026 education.yandex.ru
MakcuMyma (MUHUMYyMa) QYHKIIUN
O06paboTka CUMBOJIBHBIX TAHHBIX.
AnroputMel 00pabOTKH CUMBOJIBHBIX ]

94 P .. P N 03.03.2026 | oqycation.yandex.ru
CTPOK: MOJACUYET KOJNICCTBA MOSBICHHMA
CHUMBOJIa B CTPOKE
AJTOpUTMBI 00paOOTKH CUMBOJIBHBIX

95 CTPOK: pa30MeHHe CTPOKH Ha CJI0Ba O 04.03.2026 education.yandex.ru
MPOOEIbHBIM CHMBOJIAM
AnropuT™MbI 00pabOTKH CUMBOJIBHBIX
CTPOK: IIOUCK ITOJCTPOKU BHYTPHU JAHHOKU )

96 p ACTP yrpu i 06.03.2026 education.yandex.ru

CTPOKH; 3aMCHA HaﬁHeHHOﬁ MMOACTPOKU Ha
JIPYTYIO CTPOKY
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97

[IpakTuyeckas pabora o Teme
"O6paboTKa CTPOK C UCIOJIB30BAHUEM
(GYHKIMA CTaHIapTHOW OMOIMOTEKH S3bIKA
MporpaMMupoBaHus"

10.03.2026

education.yandex.ru

98

I'enepanus cioB B 3alaHHOM andaBuTe

10.03.2026

education.yandex.ru

99

100

101

MaccuBbl M TIOCIJICIOBATEIIBHOCTH YHCEIT.
[IpakTuyeckas pabora o Teme
"3anonHenue maccuBa'

O06001IEHHbIE XapaKTEPUCTUKHA MACCHBA

JIMHEWHBIN MOMCK 3aJaHHOTI0 3HAUCHUS B
MmaccuBe. [IpakTudeckas padbora 1mo reme
"JINHENHBINA ITOMCK 3aJaHHOrO 3HAUECHUS B
Maccuge"

0.5

0.5

11.03.2026

13.03.2026

17.03.2026

education.yandex.ru

education.yandex.ru

education.yandex.ru

102

[IpakTuueckas pabora no teme "Ilonck
MHUHHUMAJIBHOTO (MaKCUMaJIHHOTO)
3JIEMEHTA B YMCIIOBOM MaccHuBe"

17.03.2026

education.yandex.ru

103

CopTupoBka 0OJHOMEPHOIO MacCHBA.
[IpocTbie METOIBI COPTUPOBKHU.
[IpakTuueckas pabora no teme "IIpocteie
METO/Ibl COPTUPOBKHU MaccuBa"

0.5

18.03.2026

education.yandex.ru

104

CoptupoBka cinusiHueM. beicTpas
COpPTUPOBKA MaccuBa (aJIrOPUTM
QuickSort). ITpaktuueckas pabora 1mo
TeMe "bbICTpas coOpTUpOBKa MaccuBa'

0.5

20.03.2026

education.yandex.ru

105

JIBOMYHBII MOUCK B OTCOPTUPOBAHHOM
MmaccuBe. [IpakTudeckas paboTa mo Teme
" JIBOMYHBINA TOUCK"

0.5

31.03.2026

education.yandex.ru
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31.03.2026

106 JIByMepHbIe MacCCHBBI (MaTpPHUIIBI) education.yandex.ru

107 AAropuTMBI 00pabOTKH MaTpPHUIL 01.04.2026 education.yandex.ru

108 Pemenue 3a1a4 aHam3a TaHHBIX 03.04.2026 education.yandex.ru

109 CpecTBa TEKCTOBOI'O MPOIIEccopa 07.04.2026 education.yandex.ru

110 KommbroTepHas BEpCTKA TEKCTa 07.04.2026 | o4y cation.yandex.ru
[IpakTuueckas padota o teme "Bépcrka

111 JOKYMEHTOB ¢ MATEMaTHYCCKUMHU 1 08.04.2026 education.yandex.ru
dopmymamu"

112 WHCTpYMEHTBI pelieH3UPOBaHUS 10.04.2026 education.yandex.ru

113 [MpakTuueckas paboTa o Teme 1 14.04.2026 .4 cation vandex.ru
"MHoOrocTpaHU4HbIE TOKYMEHTHI" ' ]
O6naunbie cepBuckl. KonnexkruBHas

114 pabora ¢ nokymentamu. [Ipaktuueckast 05 14042026 . cation vandex.ru
pabota 1o Teme "KoektusHas pabora ¢ ' ' '
JTOKyMeHTaMu"

115 Amnanus gJa"ubeIX. bobie qaHHble 15.04.2026 education.yandex.ru

116 MaimHHOe 00ydeHue 17.04.2026 education.yandex.ru

117 AHAIIH3 JAHHBIX € TOMOMEIO 21.04.2026 | oy cation yandex.ru
AJIEKTPOHHBIX TAOJIHUII ' '
[IpakTuueckas pabora o Teme "AHanus3

118 JAHHBIX C IIOMOIIIBIO 3JIEKTPOHHBIX 1 21.04.2026 education.yandex.ru
Tadmui"

119 [Toctpoenue rpaduKoB QyHKIIHIA. 0.5 22.04.2026 education.yandex.ru
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[IpakTuyeckas pabora o Teme
"HarnsanHoe npencraBieHue pe3yabTaToB
CTaTHUCTUYECKOM 00pabOTKH TaHHBIX B
BUJIE IMarpaMM CPeJCTBAMH pelaKkTopa
3JICKTPOHHBIX TabIUII"

Jluaum tpenna. [Ipaktuueckas padbora o

24.04.2026

120 teme "Tlogbop MUHUH TpeHa, 0.5 education.yandex.ru
MpOrHO3MpOBaHUEe"
[Mon6op mapametpa. [IpakTuueckas padorta
121 1o TeMe "UncieHHoe pelieHne ypaBHeHU I 0.5 28.04.2026 o4y cation.yandex.ru
C TIOMOIIIBIO ToA00pa mapamerpa”
OnTuMu3anus Kak IOMCK HAUIYYIIEero
pelIeHus B 3aJaHHBIX YCIOBHSX.
122 [Ipaktuueckas padota o Teme "Pemienne 0.5 28.04.2026 o4y cation.yandex.ru
3aJ1a4 ONTUMH3AIHNHN C TIOMOIIBIO
3JIEKTPOHHBIX TabuIr"
123 PesepBHOE Bpemst 29.04.2026 o4y cation.yandex.ru
124 PesepBHoe Bpems 05.05.2026 education.yandex.ru
125 PesepBHOE Bpemst 05.052026 | o4y cation.yandex.ru
126 PesepBHOE Bpemst 06.052026 | o4y cation.yandex.ru
127 PesepBHoOe Bpems 08.05.2026 education.yandex.ru
128 PesepBHoe Bpems 12.05.2026 education.yandex.ru
129 PesepBHOE Bpemst 12.05.2026 | o4y cation.yandex.ru
130 PesepBHOe Bpems 13.05.2026 education.yandex.ru



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

131 PesepBHOe Bpems 1 15.05.2026 education.yandex.ru

132 PesepBHOe Bpems 1 19.05.2026 education.yandex.ru

133 PesepBHOE Bpems 1 19.05.2026 education.yandex.ru

134 PesepBHOE Bpems 1 20.05.2026 education.yandex.ru

135 PesepBHOE Bpemst 1 22.05.2026 o4y cation.yandex.ru

136 PesepBHoe Bpems 1 26.05.2026 education.yandex.ru
OBUIEE KOJIMYECTBO YACOB I10 136 215

[TPOI'PAMME
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11 KIIACC

Kosaun4vecTBo 4acoB JIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsbl
1 KonuuecTBo nHpopMaryu 1 02.09.2025 education.yandex.ru
2 AJTOPUTMBI C)KATHUS JTAHHBIX 1 02.09.2025 education.yandex.ru
3 Aunroput™ Xaddmana 1 03.09.2025 | g4y cation.yandex.ru
[TpakTuueckas pabota nmo Teme "Cxatue
4 JTAaHHBIX C ITOMOIIBIO AJITOPUTMAa 1 1 05.09.2025 education.yandex.ru
Xadpdpmana"
5 Anroputm LZW 1 09.09.2025 education.yandex.ru
ANTOPHUTMBI C)KAaTHUS JTAHHBIX C TIOTEPSIMHU.
[Ipa eckast pabdora o teme "Cxxarue .
6 baictiecicas pabota Mo Teme Ladth 1 0.5 09.09.2025 ' oqycation.yandex.ru
TaHHBIX ¢ moTepsMu (anroputmsl JPEG,
MP3)"
7 CKOpOCTh Mepeaun JaHHBIX 1 10.09.2025 education.yandex.ru
8 [ToMex0yCTOWYMBBIE KOJIBI 1 12.09.2025 education.yandex.ru
[IpakTuyeckas pabora Mo Teme .
9 | P vp | 1 1 16.09.2025 | oy cation.yandex.ru
[TomexoycToitunBbBIE KOIBI
Cucrembl. KOMITOHEHTBI CHCTEMBI U UX
3aumozeiicteue. Cucre i 3P dexT. .
10 BOAUMOACHETBHE. TACTEMIRIH (b(vaT 1 16.09.2025 | oy cation.yandex.ru
VYmpasienue kak HHGOpPMAMOHHBIN
nporecc. OOpaTHas CBS3b
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17.09.2025

11 Mopnenu 1 MOIETTUPOBaHUE education.yandex.ru
12 I'padmsr 19.09.2025 education.yandex.ru
13 Penrenue 3amau ¢ momoribio rpados 23.09.2025 education.yandex.ru
14 JlepeBbst 23.09.2025 education.yandex.ru
15 OCHOBBI TEOPHHU UTP 24.09.2025 ' o4y cation.yandex.ru
[TpakTuyeckas pabora o Teme "[lorck
16 BBIUTPBIIIHON CTPATETUH B UTPE C MOJTHOM 26.09.2025 ' o4y cation.yandex.ru
uHpopmanuein”
17 CpencTBa HCKYCCTBEHHOT'O MHTEIIEKTA 30.09.2025 education.yandex.ru
IIpa eckas padora 1o teme "Cpencrsa .
18 PACTIHECkas pabota o T 1\,4, PEACTE 30.09.2025 | oqycation.yandex.ru
UCKYCCTBEHHOT'O MHTEJIJICKTA
dopmasu3alys MOHATHS aJrOpUTMAa.
Ma a Trero a Ka epcajibHa .
19 T L BIOPHHE UK K yHHB p pras 01.10.2025 education.yandex.ru
Mojienb BerurciaeHuit. Tesue Yépua—
TrropuHra
[MpakTuyeckas pabora Mo Teme
20 "CocTaBjIeHHE TIPOCTOM MPOrpaMMBbI TSI 03.10.2025 education.yandex.ru
MamuHbl TeropuHra"
21 Mammna I[Tocta 07.10.2025 education.yandex.ru
22 Hopwmansnsie anropudmer Mapkosa 07.10.2025 education.yandex.ru
AJNTOPUTMHYECCKH HEPA3PEIINMBbIE 3aa4H.
23 3agaya ocranoBa. HEBO3MOXHOCTH 08.10.2025 education.yandex.ru

ABTOMATUYECKOM OTJIaJIKU MPOrpaMM
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10.10.2025

24 CI10’)KHOCTh BBIYUCIIEHUN education.yandex.ru
[Touck MpOCTHIX YKCeN B 3aJaHHOM

25 JaTia30He ¢ TOMOIIIBIO AITOPUTMA 14.10.2025 education.yandex.ru
«penreto IparocheHar

26 [TpakTuueckas pabota no teme "Ilonck 14102025 4, cation vandex.ru
IPOCTBIX YKCEN B 3aJaHHOM JUana3one” ' '
MHoropa3psHbIe LeNble Yncia, 3a1a4n .

27 MHHHfﬁ aI;H T 15.10.2025 ' oy cation.yandex.ru
[IpakTuyeckas pabora o Teme

28 "Peanu3anus BEIYUCICHUN C 17.10.2025 education.yandex.ru
MHOTOpa3psHbIMU YCIaMu"

CrnoBapu (accoriuaTUBHbIC MaCCHBBI,

29 oTOOpaXkeHus ). Xd31I-TaOJIUIIBI. 21102025 . cation vandex.ru
IMocTpoenue andaBUTHO-4aCTOTHOTO ' '
CJIOBaps IS 33/IaHHOTO TEKCTa
[TpakTryeckas pabora o Teme

30 "TlocTpoenue anhaBUTHO-4aCTOTHOTO 21.10.2025 education.yandex.ru
cJIoBaps IS 33JJaHHOTO TeKCTa"

AHaJIn3 TEKCTa HAa €CTECTBEHHOM SI3bIKE.

31 Briienenue nocnenoBaTesbHOCTEH 110 22102025 oy cation vandex.ru
mrabiaony. PerynspHbie BhIpaKeHHUs. ' '
YacToTHBIN aHAN3

39 [IpakTuueckas pabora o Teme "AHanus3 24.10.2025 .4 cation vandex.ru
TEKCTa Ha €CTECTBEHHOM SI3bIKe" ' '
Creku. AHaiIM3 NPaBUILHOCTU CKOOOYHOTO .

33 P 05.11.2025 ' oqycation.yandex.ru
BBIPAKCHUS
Brruucnenue apudmernyeckoro .

34 puc 07.11.2025 ' oqycation.yandex.ru

BBIPQ)KEHUSI, 3aIIMCAaHHOTO B MTOCT()UKCHOM
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dopme

35

36

37

[IpakTueckas padoTta 1mo Teme
"Beruucnenue apupMeTuaeckoro
BBIPAXCHHSI, 3AIICAHHOTO B TIOCT(HUKCHOMN
dopme"

Ouepenu. Mcnonb3oBanue ouepenu s
BPEMEHHOT'0 XpaHCHUS JaHHBIX

[TpakTrueckas paboTta 1mo Teme
"Ucnonb3oBanue ouepenn"

11.11.2025

11.11.2025

12.11.2025

education.yandex.ru

education.yandex.ru

education.yandex.ru

38

HepeBbs. Peanuzanus aepesa ¢ MOMOLIBIO
CCBUIOYHBIX CTPYKTYp. J[BonuHBIE
(ounapubie) nepeBbs. [locTpoeHue nepesa
JUTSL 33/IaHHOTO apu(PMETHIECKOTO
BBIPAXKCHUS

14.11.2025

education.yandex.ru

39

[IpakTuueckas pabora o Teme
"Ucnonp3oBanne epeBbEB s
BBIYUCIICHHS apH(PMETHICCKAX
BBIpAXEHUI"

18.11.2025

education.yandex.ru

40

41

42

PexypcuBHBIEC alropuTMBI 00X0/1a JepeBa.
Hcnonb30BaHme CTEKA M OYEPEIH TSI
ob6xoma nepena

PekypcuBHbIe anropuT™Mbl 00X01a JIepeBa.
Hcnosp3oBaHue cTeka U 04epeu JUlst
0o0xoma nepena

Anroputmsl Ha Tpadax. [Toctpoenue
MUHHMAJIbHOTO OCTOBHOTO JiepeBa
B3BEIIICHHOT'O CBSI3HOT'O
HEOPHEHTUPOBAHHOTO rpada

18.11.2025

19.11.2025

21.11.2025

education.yandex.ru

education.yandex.ru

education.yandex.ru
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43

O6xox rpada B riryouny. O6xon rpada B
HIUPUHY

25.11.2025

education.yandex.ru

44

45

46

47

KosnnuecTBo pasinyuHbIX IyTEH MEXIY
BEpILIMHAMU OPUECHTUPOBAHHOI'O
AIUKINYecKoro rpaga

Aunroput™m JIeHKCTpBI.

[TpakTuueckas paboTa 1o Teme
"Bpluncienue AIMHbBI KpaT4allliero myTu
MeXly BepuInHamu rpada (anroputm
Hetikctpsn)"

Anroput™m ®noiia—Y opuiaiia

25.11.2025

26.11.2025

28.11.2025

02.12.2025

education.yandex.ru

education.yandex.ru

education.yandex.ru

education.yandex.ru

48

49

50

51

3amauu, peiraeMbie ¢ TOMOIIBIO
JAUHAMHUYCCKOIr'o MporpaMMHUpOBaHUs:
BBIUMCJIEHHE PEKYPCUBHBIX (DYHKIMN

[TpakTryeckas pabora o Teme
"BeruncieHne peKypCcuBHbBIX (PYHKIINN C
MOMOUIbIO JMHAMUYECKOTO
nporpaMMupoBasus”

3aiauu, pemaeMble ¢ TOMOIIBIO
JAHAMUYECKOr0 ITPOrPaMMUPOBAHUS:
MOJICUYET KOJIMYECTBA BAPUAHTOB

[IpakTuueckas padora no Teme "[loxcuér

KOJIMYECTBA BAPUAHTOB C IIOMOILBIO
JUHAMUYECKOT0 MPOrpaMMHUpOBaHUs"

02.12.2025

03.12.2025

05.12.2025

09.12.2025

education.yandex.ru

education.yandex.ru

education.yandex.ru

education.yandex.ru

52

3amauu, pemaeMpie ¢ TOMOIIBIO
JUHAMHUYCCKOT'O HpOFpaMMI/IpOBaHI/IHZ
3aJa4yu OIITUMHU3AILINN

09.12.2025

education.yandex.ru
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[TonsTue o mapagurmax

53 nporpaMMupoBanusi. O0630p SI3bIKOB 10.12.2025 education.yandex.ru
IPOrpaMMHUPOBAHHUS

54 [Tonsarue 06 06BEKTHO-OPHEHTUPOBAHHOM 12122025 ducation.yandex.ru
pOrpaMMUPOBAHUT
O06mwe . Cpoii e .

55 BEKTHI U Ki1acchl. CBOICTBA M METO/IBI 16.12.2025 education.yandex.ru
00BEKTOB

56 OOBEKTHO-OPUEHTUPOBAHHBIN aHAIIN3 16.12.2025 education.yandex.ru
[IpakTuyeckas pabora 1o Teme

57 "M cnonb30BaHKE TOTOBBIX KIACCOB B 1 17.12.2025 | gqycation.yandex.ru
nporpamme”
Pa3paboTka nporpamMm Ha OCHOBE .

58 P porp 19122025 | egycation.yandex.ru
00BEKTHO-OPUEHTUPOBAHHOTO TTOAX0/1a
[TpakTuyeckas pabora "PazpaboTka

59 IPOCTOI MPOrpaMMbl C HCHOIB30BaHUEM 1 23.12.2025 education.yandex.ru
KJ1acCOB"
WNukancynsuus. [Ipaktuueckas pabota no

60 Teme "Pa3paboTka Kiacca, HCIOIb3YIOIEro 0.5 23.12.2025 education.yandex.ru
MHKAICYJIAIUI0"

61 Hacnenosanwue. [Toaumopdusm 24.12.2025 education.yandex.ru
II 0 :

62 | PAICTIHECKL pabOTa HO TEME \ 1 26.12.2025 education.yandex.ru

Pa3paboTka nepapxuu Ki1accoB

Cpenbl OBICTPOI pa3pabOTKU MPOTPaMM.

63 [IpoexTupoBanue uHTepdeiica 30.12.2025 education.yandex.ru
HI0JTb30BATEIIS
IIpoexTupoBanue uHTEpPEiica .

64 P P pd 30.12.2025 | oqycation.yandex.ru

IIOJIB30BaTECIIA
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65

Hcnonp30BaHne roTOBBIX YIIPABIISEMbIX
3JIEMEHTOB JJIsl IOCTpoeHus nHTepdeiica

13.01.2026

education.yandex.ru

66

67

68

[IpakTuyeckas pabora o Teme
"Pa3zpaboTka mporpamMmsl ¢ rpaduuecKum
uHTepdeiicom”

H3ydeHue BTOPOro si3blka
POrPaMMHUPOBAHUS

H3ydeHue BTOPOro si3bIKa
POrPaMMHUPOBAHUS

13.01.2026

14.01.2026

16.01.2026

education.yandex.ru

education.yandex.ru

education.yandex.ru

69

70

71

OTaIbl KOMITIBIOTCPHO-MATEMATUYCCKOT'O
MOACIIUPOBAHUA

I[I/ICerTI/BaI_II/IfI IIpu MaTCMAaTUICCKOM

MOJCIUPOBAHUH HCIIPCPBIBHLIX ITPOLIECCOB.

MoaenvupoBaH€e ABUKECHUS

[TpakTudeckas paboTa mo Teme
"MopenupoBaHue ABUKEHUA"

20.01.2026

20.01.2026

21.01.2026

education.yandex.ru

education.yandex.ru

education.yandex.ru

72

MonenupoBanue OHOJIOTHYECKUX CUCTEM.

[IpakTuyeckas pabora o Teme

"MopenupoBaHrue OHOJIOTHUYECKUX CHCTEM"

0.5

23.01.2026

education.yandex.ru

73

74

75

MaremaTtnaeckue MOJIETH B DKOHOMHKE.
BrruncinurenbHbIe SKCIEPUMEHTHI €
MOJIEISIMHA

BepositHocTHBIE MOsienu. [IpakTuueckas
pabota o Teme "MMuTanimoHHoe
MOJIEJIMPOBAHHUE C TOMOLIBIO0 METOA
MomnTe-Kapno"

KomMnproTepHOE MOIETMPOBAHUE CUCTEM
YIIPABJICHUS

0.5

27.01.2026

27.01.2026

28.01.2026

education.yandex.ru

education.yandex.ru

education.yandex.ru
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30.01.2026

76 O0paboTka pe3yIbTaTOB KCIICPUMEHTA education.yandex.ru

77 TabnuuHble (pensauuoHHbIC) 0a3bl JaHHBIX 03.02.2026 education.yandex.ru
[Touck, cOpTHPOBKA M (PHIBTPALIHS

.3 0 ) .

78 JAHHBIX. 3aIPOCHI HAa BEIOOPKY JTAHHBIX 03.02.2026 education.yandex.ru
3anpockl ¢ mapamerpamu. Beraucisembie
TOJISL B 3aIPOCax
IT 3] "Pab .

79 paKTI/IquCKan pabota 1"1'0 teme "Pabora ¢ 04.02.2026 education.yandex.ru
rOTOBOM 0a30¥ HaHHBIX
Mauororabanunbie 0a3bl JaHHBIX. THIBI

80 CBs3el MeX 1y Tabiuiamu. BuenHui 06.02.2026 education.yandex.ru
ki1ro4. LleocTHOCTE 6a3bl JaHHBIX
[IpakTuyeckas pabora o Teme

81 "Pa3paboTka MHOTOTAOIHYHOM Oa3bl 10.02.2026 education.yandex.ru
TaHHBIX"
3am S S .

82 POCHI K MHOTOTa0JIMYHBIM Oa3am 10.02.2026 education.yandex.ru
JIAHHBIX
IIpakTrueckast padbora Mo TeMe "3ampocsl K .

83 P pv " P 11.02.2026 | oqycation.yandex.ru
MHOTr'OTa0JIMYHON 0a3e TaHHBIX

84 SI3bIK yrmpaBienus ganasiMa SQL 13.02.2026 education.yandex.ru
[IpakTuyeckas paboTa Mo Teme

85 "VrpasieHue JaHHBIMH C TIOMOIIBIO S3bIKA 17.02.2026 education.yandex.ru
SQLII
Hepensunonnsle 0a3pl JaHHBIX. .

86 pen A 17.02.2026 education.yandex.ru
DKCTEepPTHBIE CUCTEMBI

87 WHTEepHET-TIPUIOKEHUS 18.02.2026 education.yandex.ru
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[IoHsATHE O CEpBEPHOM U KIMEHTCKOU

88 yacTax cairta. TeXHOJIOrus «KIUEHT — 20.02.2026 education.yandex.ru
cepBep», €€ JOCTOMHCTBA U HEJIOCTATKH

89 Ocuossl s361ka HTML 24.02.2026 education.yandex.ru
IT e o eme "C e .

90 paKkTU4 VCKaﬂ pabora 1o "T M 037aHu 24.02.2026 education.yandex.ru
TEKCTOBOH BEO-CTPAHUIIBI

91 Ocnoserl g36i1ka HTML 25.02.2026 education.yandex.ru

92 OcnoBs! s361ka HTML 21.02.2026 education.yandex.ru
[TpakTuueckas pabota no teme "Co3nanue

eb-cTpa , FOYarOIIEN .

93 Bev-CIp HHHEI BIUHORAIOMEH 03.03.2026 education.yandex.ru
MYJIETUMEHHHBIE O0BEKTHI (PUCYHKH,
3BYKOBBIC JIaHHbBIE, BUJIEO)"

94 OcHoBBI KackagHbIX Tabmwi ctuiaeit (CSS) 03.03.2026 education.yandex.ru
[TpakTudeckas paboTa 1mo Teme

95 "OdopmieHne CTpaHHIIbl C TOMOIIIBIO 04.05.2026 education.yandex.ru
KacKaJaHBIX Ta0auI] cTriei"

96 Cuenapuu Ha s3bike JavaScript 06.03.2026 education.yandex.ru

97 Cuenapuu Ha s3bike JavaScript 10.03.2026 education.yandex.ru

98 ®opMmbl Ha BEO-CTpaHUIIE 10.03.2026 education.yandex.ru
IIpa eckast paboTa 1mo TeMe .

99 " paTHeciat p e T,.M 11.03.2026 educatlon.vandex.ru

O6paboTtka JaHHBIX (HOpM

Pasmerienne Be0-caiToB. Yciyra .

100 MEIHIeRHe B T8, J T 13.03.2026 education.yandex.ru

XOCTHHTA. 3arpy3ka (aijioB Ha CalT
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101

Kanpuposanue. lcnpasienue
nepcrekTuBbl. ['ncrorpamma. Koppekius
YpOBHEH, KOPPEKITUS IBETA.
OO0eciBeunBaHKE IBETHBIX N300paKCHUI

17.03.2026

education.yandex.ru

102

BBoj n300pakeHuii ¢ UCIIOTB30BaHUEM
Pa3IUYHBIX U(POBBIX YCTPOUCTB.
[IpakTudeckas pabora Mo Teme
"O6paboTtka nudpossix Gororpaduit”

0.5

17.03.2026

education.yandex.ru

103

Peryms. Pabota ¢ o6mactsimu. OUIBTPEI.
[IpakTudeckas padora o teme "Perymb
poBsIX poTorpaduii"

0.5

18.03.2026

education.yandex.ru

104

105

MsuorocnoiiHble n3o0paxenus. TekcToBbie
ciou. Macka cnos. Kananel. Coxpanenue
BbIJIEJICHHON 00acTu

[TpakTryeckas pabora no Teme
"MHorocnoiHble n300paxxeHus"

20.03.2026

31.03.2026

education.yandex.ru

education.yandex.ru

106

[Toxroroska nttocTpanuil s Beo-
caiftoB. [IpakTuueckas pabota o Teme
" AHMMHpPOBaHHbIE U300paxeHus"

0.5

31.03.2026

education.yandex.ru

107

108

109

Bekropnas rpaduka. Bekropuzamms
PacTpPOBBIX U300PAKEHHI

[IpakTuyeckas paborta o Teme
"BekropHas rpaduka”

[IpuHIMIBI TOCTPOEHUS U PEAAKTUPOBAHUS
TPEXMEPHBIX MOJEIECH

01.04.2026

03.04.2026

07.04.2026

education.yandex.ru

education.yandex.ru

education.yandex.ru

110

111

[TpakTnueckas pabota no teme "Co3nanue
MPOCTHIX TPEXMEPHBIX Mojienen"

Cerounble Mogenu. Marepuaibl

07.04.2026

08.04.2026

education.yandex.ru

education.yandex.ru
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[IpakTuyeckas padora o Teme "CeTouHbIe

10.04.2026

112 " education.yandex.ru
MOJIETIH
113 MozenupoBaHHe HCTOYHUKOB OCBELICHUSI. 14.04.2026 o cation.vandex.ru
Kamepsl
114 }:g;f;;:;ﬁ?ﬂ pabota o Teme 14042026 | o4y cation.yandex.ru
115 AnnutuBHBIE TexHONIOTHH (3D-npUHTEpHI) 1504.2026 | o4y cation.yandex.ru
116 [Tonsatue o BI:IpTyaJILHOI?I pEanbHOCTU U 17.04.2026 education.yandex.ru
JIOTIOJTHEHHOM PealbHOCTH
117 PesepBHoe Bpems 21.04.2026 education.yandex.ru
118 PesepBHoe Bpems 21.04.2026 education.yandex.ru
119 PesepBHOE Bpemst 22.04.2026 o4y cation.yandex.ru
120 PesepBHoe Bpems 24.04.2026 education.yandex.ru
121 PesepBHoe Bpems 28.04.2026 education.yandex.ru
122 PesepBHOE Bpemst 28.04.2026 o4y cation.yandex.ru
123 PesepBHoe Bpems 29.04.2026 education.yandex.ru
124 PesepBHoOe Bpems 05.05.2026 education.yandex.ru
125 PesepBHoOe Bpems 05.05.2026 education.yandex.ru
126 PesepBHoOe Bpems 06.05.2026 education.yandex.ru
127 PesepBHoe Bpems 08.05.2026 education.yandex.ru
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128 PesepBHOe Bpems 1 12.05.2026 education.yandex.ru
129 PesepBHOe Bpems 1 12.05.2026 education.yandex.ru
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IPOBEPSIEMBIE HA EI'D 110 UHO®OPMATUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon

NpoBepsieMoro
TpeOoBaHUA

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

1.

3namu (nonumams)

11

[TorrMaHne OCHOBHBIX NPHUHIIAIIOB YCTPOWCTBA M ()YHKIIMOHUPOBAHUS
COBPEMEHHBIX CTAlMOHAPHBIX U MOOWJIBHBIX KOMITBIOTEPOB; TCHJIICHIUI
pa3BUTHs KOMIIBIOTEPHBIX TEXHOJOTHHU; BJIAJICHUE HaBBIKAMH pPa0OThI C
OINEPAlMOHHBIMH CUCTEMaMH W OCHOBHBIMH BHUJaMH MPOTPAMMHOTO
obecrieueHHsT I pemieHWs  y4eOHBIX 3aJad 10  BBEIOpAHHOM

cricnyajin3anuu

1.2

Hanuuue mnpencraBineHuii o 0a30BbIX NPUHLMIIAX OpraHU3alUd U

Q)YHKHI/IOHHpOBaHHH KOMIIBIOTCPHBIX ceTeu

1.3

ITormmanne OCHOBHBIX MNPUHOHUIIOB JUCKPETU3ALUKU Pa3JINYHBIX BHUIOB

uHpopmarun

1.4

[Tonnmanue 06a30BBIX AITOPUTMOB OOpPAOOTKM YMCIOBOM M TEKCTOBOM
uHpopMaluu (3alMCh YHUCEN B MO3ULMOHHOM CHCTEME CUYHMCICHMS,
JIEIMMOCTb LIEJIBIX YMCEN; HAXO0XKJIEHUE BCEX IMPOCTBIX YMCEN B 3a/laHHOM
Jarna3oHe; o0paboTka MHOTOPAa3PSAHBIX LEIBIX 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,

CpeaACTBax CO34aHuAd U pa6OTbI C HUMH

1.7

ITonnManue BO3MOXKHOCTEH U OI‘paHI/IquI/Iﬁ TEXHOJIOTUH HCKYCCTBCHHOI'O
HHTCJUICKTA B Pa3JIMYHBIX 06J'IaCTHX; HaJIM4uec HpCI[CTaBHeHI/Iﬁ 00
HCITIOJIb30BaHNU I/IH(i)OpMaIII/IOHHI)IX TEXHOJIOT Ui B Pa3INYIHBIX

npodeccuoHanbHbIX chepax

1.8

Brnanenue TeopeTMUECKMM anmapaTtoM, IIO3BOJIIOIIMM  OCYIIECTBIATH
MIPEACTABJICHUE 3aIaHHOI0 HATypaJbHOTO YHCIA B PA3IMYHBIX CHUCTEMAax
CUMCIICHUS; BBINOJHATH MNpPeoOpa3oBaHUSl JIOTUYECKUX BBIPAKEHUH,
UCTOJb3Ysl 3aKOHBI aureOpbl JIOTHUKHU; OMpeNeNaTh KpaTdallinid myTh BO
B3BEIIEHHOM Trpade M KOJMYECTBO MyTeH MEXIy BepIIMHAMU

OPUEHTUPOBAHHOTO ALMKINYECKOro rpada




Ymemo

2.1

2.2

YMeHHe HCHOoNb30BaTh KOMIBIOTEPHO-MAaTEMAaTUYECKUE MOJCIH st
aHanmu3a 00BEKTOB M IMPOLECCOB: (HOPMYTUPOBATH IIETb MOJCIUPOBAHMS,
BBIMOJHATh AQHAJINU3 PE3YyJIbTATOB, MOJYUEHHBIX B XOJ€ MOEIUPOBAHUS;
OLICHUBATh aJICKBaTHOCTh MOJEIU MOJCIUPYEMOMY OOBEKTy WU

MPOLECCY; MPEACTABIATh PE3YIbTATHl MOAEITUPOBAHUS B HATJISIIHOM BUIE

YMenue KiacCH(PUIMPOBATH OCHOBHBIC 3a/layll  aHAU3a JaHHBIX
(mporHo3upoBaHue, KJaccupukanus, KJIacTepu3alus, aHaJIu3
OTKJIOHEHHI1); MOHUMATh MOCJIEeI0BATEIILHOCTh PEIleHUsl 3a7ad aHalu3a
JAHHBIX: cOOp MEPBUYHBIX JAHHBIX, OYUCTKA U OLIEHKA KayecTBa JaHHbIX,
BbIOOp ¥ (WJM) TOCTPOCHHE MOJENIH, TNpeoOpa3oBaHUE IAHHBIX,

BU3yalIn3allMd JaHHBIX, HHTCPHOPCTAHA PE3YJIILTATOB

2.3

2.4

YMenue onpenensiTh HHHOPMANMOHHBIA 00hEM TEKCTOBBIX, IpadHUecKUX
Y 3BYKOBBIX JIAHHBIX IIPHU 3aIaHHBIX MapaMeTpax JUCKpPETU3aluu. Y MEHUE
ONIPENENATh CPEAHIOK CKOPOCTh II€peladyd  JaHHbBIX, OLECHHUBATh
M3MEHEHHE BpPEMEHHM TMepelayd NpU M3MEHEHHH WH()OPMAIMOHHOTO

00BbEMa JTaHHBIX U XapaKTEPUCTUK KaHaja CBsI3U

YMeHue CcTpouTh KOJA, OOECIEeYUBAIOLIMN HAUMEHBIIYI0 BO3MOXKHYIO

CPEIIHIO0 JUTMHY COOOIIEHUS IPYU U3BECTHOM YacTOTE CUMBOJIOB

2.5

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

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

2.6

2.7

YMeHue CTpouTh JIOTUYECKOE BBIPAXKEHHE B JIU3bIOHKTUBHOM U
KOHBIOHKTUBHON  HOpPMaIbHBIX (opMax MO 3aJaHHOM  Tabnwuie
UCTUHHOCTH; MCcleloBaTb 00JacTh UCTMHHOCTH  BBICKA3bIBaHMS,

COACPKAIICTO MEPEMEHHBIC, PCHIATh HECIOXKHBIC JIOTHYCCKHUEC YPAaBHCHUSA

YMeHue pemath ajaropuTMUYECKUE 3aJaud, CBSI3aHHBIE C AaHATHU30M
rpadoB (3aayu MOCTPOCHHS] ONTHUMAIBHOTO TMYTH MEXIY BEpIIMHAMH
rpada, onpenencHUs KOJUYECTBA PA3JIMYHBIX ITyTeH MEXIY BEpIIHHAMH

OPUCHTUPOBAHHOI'O aTUKIINICCKOTO rpa(ba)

2.8

YMeHHe UCTIOIh30BaTh JEPEBhS MIPU aHAIM3E U MMOCTPOSHUH KOJIOB M IS
MpeJCTaBiICHUsT apu(METHUYECKUX BBIPAKCHHUM, TpPH pPEIIeHUU 3a1ad
MOMCKA M COPTUPOBKH; YMEHHE CTPOUTH JAEPEBO MIPHI MO 33aJaHHOMY
aIropuTMy; pa3padaThiBaTh U OOOCHOBBIBATH BBIUTPHIIIHYIO CTPATETHIO

UTPBI




2.9

2.10

YMenue AHAJIM3UPOBATL  AJITOPUTMBI  C  HCIOJB30BAHUCM TaGHI/ILI
TPACCUPOBKU; OIPCACIIATH 0e3 HCIIOJIb30BaHMS KOMIIBIOTCpa PE3YyJIbTAThI
BBITIOJIHCHHA HECIOXKHBIX ITPOrpaMM, BKIHOYAKOIMINWX HUKJIbI, BETBIICHUA U

MMOAIIPOTrpaMMBI, ITPHU 3aJaHHBIX HCXOAHBIX TdHHBIX

VYMeHue OIpeneNiaTb CIOXKHOCTh M3y4aeMbIX B Kypce 0a30BbIX
QITOPUTMOB (CYMMHPOBAHME 3JEMEHTOB MacCHUBa, COPTUPOBKA MAacCHBa,
nepeOOpHbIE ANTOPUTMBI, JABOWYHBIM IOMCK) W NPUBOAMTH IPUMEPHI

HCCKOJIBKHUX aJITOPUTMOB pa3H0171 CJIOXKHOCTHU IJIsd pCIICHUSA OI[HOﬁ 3aga4u

211

BnageHue yHUBEpCATbHBIM SI3BIKOM  TPOTPAMMHPOBAHUS  BBICOKOTO
yposus (ITackans, Python, Java, C++, C#), npeacraBieHusMu 0 6a30BBIX
TUNIaX JAHHBIX M CTPYKTypaxX JaHHbBIX, YMEHHE HCIIOJIb30BaTh OCHOBHBIC
VIPAaBISIONUE  KOHCTPYKIMH;  YMEHHE  OCYIISCTBIISATH  aHAIU3
MPEUIOKECHHOW ~ MPOrpaMMBI:  ONPENEISATh  Pe3yJbTaThl  PaOOTHI
IpOTpaMMbl TIPU 33/IaHHBIX HMCXOJHBIX JAHHBIX; ONPEICNIATh, MPU KAKUX
UCXOJIHBIX JIaHHBIX BO3MOKHO TIOJyYCHHE YKa3aHHBIX pPE3YJIbTaTOB;
BBISBJISITH JIAHHBIC, KOTOPHIE MOTYT NpPHBECTH K OImMUOKe B pabote
nporpaMMbl;  (QOPMYJIMPOBATh  NPEUIOKCHHS  TIO0  YIYYIICHHUIO

MMpOorpaMMHOI0 KoJia

212

2.13

YMeHne peann3oBBIBATH Ha BBIOPAHHOM JUII  HM3Y4YCHUS  SI3BIKE
nporpaMmupoBanus Beicokoro yposas (ITackans, Python, Java, C++, C#)
TUIIOBBIE aJITOPUTMBI 0OPaOOTKH YHCEll, YUCIOBBIX MOCIIEI0BATEIbHOCTEH
M MacCHBOB: TIPEJCTaBJICHME 4YHMCIa B BUAE HaAOOpa MPOCTHIX
COMHOXMUTENEH; HaxX0oXJIeHWEe MaKCHUMalbHOW (MUHUMAaJIbHOHN) uUQpHI
HaTypaJbHOTO YHCIIa, 3alIMCAHHOTO B CUCTEME CUHMCIICHHS C OCHOBAaHHEM,
He mnpeBblmaonmM 10; BbluuCiIeHHMEe OOOOLIEHHBIX XapaKTEPUCTUK
AJIEMEHTOB MaccHBa WJIM YHCJIOBOM IMOCIEAOBATEIBHOCTH (CYMMBI,
NPOM3BEACHUSI  CPEOHET0  apu(METHYECKOTO, MHHHMAIBHOTO |
MaKCHUMAaJIbHOTO 3J€MEHTOB, KOJMYECTBA 3JIEMEHTOB, YJOBJIETBOPSIOIINX
3aJJaHHOMY YCIIOBHIO); COPTHUPOBKY DJJIEMEHTOB MAacCHBa; YMEHHE
UCTIONB30BaTh B TPOTpaMMax JaHHBIE Ppa3JIMYHBIX THIIOB C YYETOM
OTpaHMYEHUH Ha JMana3oH MX BO3MOXKHBIX 3HAYCHWH, NMPUMEHATh MpU
peLIeHUH 33/1a4 CTPYKTYpPbI JaHHBIX (CHHCKH, CIOBApH, CTEKU, OUEpEe.H,
JIepeBbs1); TPUMEHATh CTaHIAAPTHBIE U COOCTBEHHBIC TMOANPOTPAMMBI IS
00pabOTKM YHCIIOBBIX TAHHBIX W CUMBOJBHBIX CTPOK; MCIOJIH30BATH MPH
pa3paboTke MmporpamMm OHOJIMOTEKH MOANPOrpPaMM; YMEHHE HCII0JIb30BaTh

CpeacCTBa OTJIAAKHU IPOrpaMM B CpCIC IMPOrpaMMHUPOBaAHUA

YMenue HCIIOJb30BaTh OJICKTPOHHBIC Ta6J'II/II_U:I JJIA aHaJIn3a,

npeicTaBieHus U 00pabOTKH JAaHHBIX (BKIIOYas BBIOOP ONTHMAIBHOTO




pelieHus, moaAdOp JTUHUHM TPEHJa, PelIeHHe 3aJad MPOTHO3HPOBAHMS),
YMEHHE HCIOJb30BaTh TaOIW4YHbIC (PENSIMOHHBIE) 0a3bl JAHHBIX U

CIIPpaBOYHBIC CUCTCMBI

2.14

YMeHue OpraHu30OBBIBaTh JHYHOC WH(MOPMAIMOHHOE IPOCTPAHCTBO C
UCIIOJIb30BAaHUEM  PA3JIMYHBIX  CPEIACTB  IU(PPOBBIX  TEXHOJOIHIA;
MOHMMAaHUE BO3MOXHOCTEH LHU(PPOBBIX CEPBUCOB TOCYIAPCTBEHHBIX

yCIIyT, TUGPOBBIX 00pa30BATEIILHBIX CEPBUCOB




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

Koxa

HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUSA

1

Hudposast rpaMOTHOCTH

11

1.2

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

BBIYUCIIUTCIBHBIC CUCTEMBI U 06p360TKa 0O0JIBIINX JaHHBIX

[TpuHIMOBI TOCTPOEHMSI M amlMapaTHble KOMIIOHEHThl KOMIIBIOTEPHBIX CETEH.
CereBble mporokosnbl. Cerb HWurepHer. Agpecanuss B cetu HHTepHer.
[Mporokonsr creka TCP/IP. Cucrema nmomenubix umén. Paznenenue IP-cetn nHa

MOJICETH C MOMOILBIO MAaCOK MOACETEeH

1.3

14

1.5

daitnoBas cucrema. [louck B (aitmoBoit cucreme. [IpuHIMIIBI pa3MenICHUS U
uMeHoBaHus (aitnoB B gonroBpemMeHHoOW mnamst. [llaGnoHsl g ommcaHus
rpymi ¢aiinos

CkopocTp mepenauv  JaHHBIX. 3aBUCHUMOCTh  BPEMEHM  Iepelayd  OT
nH()OPMAMOHHOTO 00BEMA TAaHHBIX U XaPaKTEPUCTUK KaHAJa CBSI3U
HIudposanue naHHbIX. CUMMETpUYHbIE U HecUMMeTpuuHble mHQpLL. [Ludpsr

npoctoit 3amensl. [udp Lezaps. udp Buxkenepa. AnroputMm mmdppoBaHus
RSA

1.6

2.1

Kozpl, nmo3Bossitoniie 0OHapyKUBaTh U UCIPABIATH OMIMOKH, BOSHUKAIOIINE TTPU
nepenaye 1aHHbIX. Paccrostnne Xammunra. KonupoBaHue ¢ mOBTOpEHHEM OUTOB.

Konasr XsMmMuHTa
Teoperuueckne 0CHOBBI HHPOPMATUKHI

JlBouuHoe  KoaupoBaHue.  PaBHOMepHBIE M HEPAaBHOMEDHBIE  KOJBI.
JlexonnpoBaHue COOOIIEHUH, 3allMCAaHHBIX C MIOMOIbI0O HEPABHOMEPHBIX KOJOB.
Ycenosue ®ano. [locTpoeHHe ONHO3HAYHO IEKOIUPYEMBIX KOJOB C ITOMOIIBIO

nepeBa

2.2

2.3

Teopernueckne mnoaAXoAbl K OIEHKE KojiudecTBa HHGopmauuu. EauHuIbI
U3MEpeHusi KonuuecTBa uHGpopMmanuu. AndaBUTHBI MOIXOA K OIEHKE
KonuyecTBa HMH(pOpManuu. 3akoH aJguTHUBHOCTH HHopmanuu. Dopmyna

Xaptnu. Uudopmarus u BepositHocTh. 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 LIEJIOTO Yncia U3 P-UUHON CUCTEMBI CUUCIICHUS

B JICCATUYHYIO. AJITOPUTM TepeBoja KOHEUHOH P-muHON ApoOu B AECATUUHYIO.




2.4

2.5

ANTOpUTM MEpeBo/a ILEJOro YMCia W3 JCCSITHYHOW CHCTEMbI CUMCIeHUS B P-
nuHyro. IlepeBox KoHe4WHOH aecsaTHUHOW Jpobu B P-munyro. J[BowuHas,
BOCBMEpUYHAs M IIECTHAAIATEPUYHAS CUCTEMbI CUYUCIICHHS, CBSI3b MEXKITY HUMHU.
Apudmernueckue orneparnyy B MO3UIIMOHHBIX CHCTEMAaX CYMCIICHHS

TponuHas ypaBHOBEIICHHAS CUCTEMa CUUCIEHUs. /[[BONYHO-/IecITHYHAs CUCTEMA
CUHCIIEHUS

Komuporanue texcroB. Komuporka ASCII. OgnoGaliTHbie KogupoBku. CTaHmapT
UNICODE. Kommposka UTF-8. Omnpenenenne wWHGOPMAIMOHHOTO 0O0BEMA

TEKCTOBBIX COOOLLIEHUN

2.6

2.7

2.8

2.9

KomupoBanue nzobpaxenuii. OneHka nHGOPMAMOHHOTO 00bEMa TpapuuecKux
AAaHHBIX IPU 3aJaHHBIX pa3pClICHUN U FJIY6I/IH€ KOOAWpOBaHUA LBETA. HBGTOBBIC
monenu. KomupoBanue 3Byka. OneHka HH(GOPMALMOHHOIO 00BbEMa 3BYKOBBIX

JaHHBIX IIPU 3alaHHbIX YaCTOTC JUCKPECTU3AIUN U PA3PAAHOCTH KOAUPOBAHUSA

Anrebpa noruku. [loHsTne BbICKa3biBaHMs. Beicka3biBaTenbHble (HOPMBI
(npeaukatel). KBaHTOpHI Cyl11eCTBOBAaHUS M BCEOOIIHOCTH.

Jlormueckue onepauuu. Tabmuipel HCTUHHOCTU. Jloruueckue BbIpaKEHUS.
Jlornueckue ToxxaecTBa. Jlornyeckue onepanyuy 1 onepanyuy HaJ MHOKECTBAMH.
3aKkoHbl anreOpsl JIOTMKU. OKBUBAJIEHTHbIE MpPeoOpa3oBaHUsl JOIMUYECKUX
BBIpa)KECHMI. JIornueckue ypaBHEHHs U CHCTEMBI YPAaBHEHU.

Jlormueckue (GyHKIUU. 3aBUCHUMOCTh KOJMYECTBA BO3MOMKHBIX JIOTMUECKUX
(GyHKIUH OT KOJTMYECTBa apryMEHTOB.

Kanonnueckue (opMbl TOrHYECKUX BBIPaKEHHUH

COBepI_HeHHBIe JAU3BIOHKTUBHBIC  KOHBIOHKTHBHLBIC HOPMAJBHBIC (I)OpMBI,

AJITOPUTMBI UX ITOCTPOCHUA 110 Ta6J'II/II_Ie HCTUHHOCTHU

Jlornueckue »sIeMEHTBI B cocTaBe Kommbiorepa. Tpurrep. Cymmarop.
MHuoropa3psaanbiii cymmarop. [loctpoenne cxeM Ha JOTrMYEeCKUX 3JEMEHTax Mo
3aIaHHOMY JIOTHYECKOMY BBIPDQKEHHUIO. 3alUCh JIOTHYECKOTO BBIPAKEHUS IO

JIOTUYECKOM cXeMe

2.10

2.11

Mogenn u wmopenupoBanue. llenn MopenupoBaHus. ANEKBAaTHOCTbH MOJIEIH
MOJIETTUPYEMOMY OOBEKTY WM mporieccy. DopManu3aius IpUuKIaIHbIX 3a/1a4.
[IpencraBieHne pe3ynbTaToB MOACTUPOBAHUS B BUJIE, YIOOHOM JUISI BOCIIPUSTUS

yenoBekoM. ['paduueckoe npeacraBieHne 1aHHbIX (CXeMbI, TAOIUIBL, TPadUKH).

[IpencraBnenue 1enbIX 4YHCET B MNaMATH KommbioTepa. OTrpaHUYEeHHOCTb
JUarna3oHa 4Yuced MpH OrpaHMYEHUM KoJudecTBa paspsanoB. llepenosnenue
paspsnHON ceTku. be33HakoBbie M 3HAKOBBIC JIaHHBIC. 3HAKOBBIN OUT. JIBOMYHBIN
JOTIOJTHUTEIBHBIN KOJ OTPUIATEIbHBIX YHCEIL.

[ToGutoBbIe JOrMuyeckue onepanuu. Jlorndeckuii, apupMeTHUeCKUil U

nukmnueckuit  casurd. [lludpoBanne ¢ moMoOmBI0 MOOMTOBOW  OlEpauu




«uckinouaromiee I

2.12

2.13

2.14

[IpencraBiacHue BEIECTBEHHBIX YHCEN B NMaMATH KOMIIBIOTEpA. 3Ha4aulas 4acTb
U TOpANOK uucna. Jlmama3oH 3Ha4eHUWH BelIeCTBEHHBIX uwmcen. [IpoGiiemsbl
XPAHEHUS BEIECTBEHHBIX 4YHUCEN, CBS3aHHBIE C OIPAHMYEHHEM KOJIMYECTBA
paspsaaoB. BelnonHeHue omnepanyii ¢ BEIECTBEHHBIMM YWCIIAMH, HAKOIUICHHE

onoOoK IIpH BBIYUCIICHUAX

I'padpr. OcHoBHBIE TOHATHA. Buasl rpadoB. Onucanue rpadoB C MOMOIIBIO
MaTpUll CMEXHOCTH, BECOBBIX MAaTpHI], CIHCKOB CMEXHOCTH. Peuienue
AITOPUTMUYECKUX 3aJad, CBSA3aHHBIX C aHamu3oM rpadoB (mocTpoeHue
ONTUMAJIBHOTO IYTH MEXKIY BepIIMHaMU Trpada, ompeneneHue KOJIUYECTBA
pa3IMYHBIX MyT€H MEXIy BEPIIMHAMH OPUEHTUPOBAHHOIO AIMKIMYECKOTO
rpaca)

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

rpadoB U 1epeBbEB IPU OMUCAHUU OOBEKTOB U MPOLIECCOB OKPYKAIOIIET0 MUpa

2.15

2.16

JluckpeTHble UTphl ABYX UTPOKOB ¢ MoJHON nHpopManuen. [loctpoenue aepesa
nepebopa BapUaHTOB, ONUCAHHE CTPATETMH WUIPbl B Tabiu4yHOU dopme.

BLII/II‘pLIH_IHbIe W IIPOUT'PBIIIHBIC ITO3ULHUH. BLII/II‘pLIIJ_IHHe CTpaTeruun

Cpe,I[CTBa HCKYCCTBCHHOI'O HHTCJICKTA. I/II[GHTI/I(i)I/IKaLII/IH n IIOHUCK
I/I306pa)I(GHI/II>’I, paciio3HaBaHUEC JIUII. Hcnons3oBaHne METOIOB HCKYCCTBCHHOI'O
HWHTCIIJICKTA B 06yqa1011114x cucremax. Mcronp3oBaHrue METOIOB HCKYCCTBECHHOI'O

WHTEJUIeKTa B poOoToTexHuke. MIHTepHeT Bemel. Heliponnsie cetn

ANTOpUTMBI ¥ IPOIPaMMHUPOBAHHE

3.1

dopManuzanus MOHATHA aIropuTMa. MammHa TerOpHHTa Kak YHHBEpCaJbHas

MOJEJb BBIYMCICHUMN

3.2

OneHka CIOXKHOCTH BbIUMCIEHMH. Bpemst paboTel M 00BEM HCIONB3yEeMOI
aMsATH, MX 3aBUCUMOCTh OT pa3Mepa HCXONHBIX JaHHbIX. OrleHka
ACUMITOTUYECKOW CII0)KHOCTH aJITOPUTMOB. AJTOPUTMBI ITOJIMHOMHUAIBHON
cinoxHoctd. IlepeGopHble anroputmbl. IlpuMepsl pa3IUYHBIX AITOPUTMOB

peICHUA OHHOﬁ 3aa4u, KOTOPbIC UMCIOT Pa3JIMUHYIO CIIOKHOCTH

3.3

3.4

OnpeneneHre BO3MOXKHBIX PE3yJbTaTOB pabOThl MPOCTEHIINX aJITrOPUTMOB
yIpaBJIEHUS] MCIIOJHUTEISAMH U BBIUMCIUTENBHBIX anroputMmoB. OmpeneneHue

HUCXOJHBIX JaHHBIX, IPHU KOTOPLIX aJITOPUTM MOKCT JaThb Tpe6yeMHﬁ pe3yiabTaTt

AJIFOpI/ITMLI O6pa6OTKI/I HaTypaJIbHBIX YHUCCII, 3allMCAHHBIX B IO3UIHOHHBIX
CUCTEMAX CYHCIICHHA: p336I/IeHI/IC 3allMCu 4YucCjla Ha OTACIbHBIC L[I/I(I)pbl,
HaxXOXJIACHUC CYMMBbI W IIPOU3BCIACHUSA III/I(l)p, HaXO0XKXICHHUEC MaKCHMAaJIbHOM

(MUHUMATBLHOM ) IU(PHI.




[IpencraBnenue uyucina B BUAE HaOopa MPOCTBIX COMHOMKUTENEH. ANroputM
OBICTPOTrO BO3BEJICHHUS B CTENEHb. [IOMCK MPOCTHIX YMCEN B 3aJaHHOM JIMaNa3oHe

C TIOMOIIIBIO ATITOPUTMA «penieTo JparocheHar

3.5

MHOFOpa3p5[,I[HBIe OeJIbIC Ynciia, 3ada4u I[J'IHHHOﬁ apI/I(i)MeTI/IKI/I

3.6

S3sik mporpammuposanus (ITackans, Python, Java, C++, C#). Tumbsl gaHHBIX:
L[EJIOYUCIICHHBIE, BEUICCTBEHHbIE, CHMBOJbHBIC, JOrMueckue. BerBieHus.
Cnoxusie ycioBus. ksl ¢ ycnoBueM. L{UKIIbI 110 IEpeMEHHOM.

OOpaboTka MaHHBIX, XpaHALIMXCS B (aiiax. TekcToBble U JBOMYHBIC (haIIbL.
daiinoBsle mepeMeHHble ((aitioBbie ykazatenu). UteHue u3 ¢aiina. 3anuch B
(aii.

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

Hcnonp3oBaHne CTaHAAPTHON OMOIMOTEKH S3bIKa TIPOTPAMMHUPOBAHHS

3.7

Pexypcus. PexypcuBHble mpouenypsl u ¢yHKuuu. Vcmonp3oBaHue cTeka Uis

oprann3anv pCKypCHBHBIX BbI3SOBOB

3.8

3.9

3.10

UYucnennsle Meroabl. TouHoe M npubnMkEHHOE pelieHus 3afadd. YuciaeHHoe
pellieHre ypaBHEHHMI ¢ momollbio mojdopa mnapamerpa. UHCICHHbIE METOJbI
pelieHusl ypaBHEHHMi: MeToJ mepeOopa, METOJ IOJOBUHHOIO JIEJIEHUS.
[TpubnmxEHHOE BBHIYMCICHUE JIMH KPUBBIX. Bprumcnenne romanei ¢uryp c
IIOMOUIBI0 YUCJIEHHBIX METOJIOB (METOJ IPSIMOYTOJIbHUKOB, METOJ TpameLuii).
[Touck makcumyma (MUHUMYMa) QYHKUMH OJHOW TEpPEeMEHHOH MEeTOJ0M

ITOJIOBUHHOT'O ACJICHUA

OOpaboTka  CHUMBOJBHBIX  JaHHBIX.  BcTpoeHHble — QYHKIMM  S3BIKa
MIPOrPaMMHUPOBAHUS ISl 00paOOTKH CUMBOJIBHBIX CTPOK. ANTOPUTMBI 00pabOTKU
CHUMBOJIBHBIX CTPOK: HO}ICLIéT KOJIMYECTBA IIOSABJICHHU CHMBOJIA B CTPOKE,
pazOueHre CTPOKM Ha CJIOBa IO MPOOETbHBIM CHMBOJIAM, TOHWCK MOJCTPOKHU
BHYTpU JaHHOW CTPOKH, 3aMeHa HaiIeHHOW MOJCTPOKM Ha JPYTYIO CTPOKY.
I'eneparust Bcex CJIOB B HEKOTOpOM al(aBUTE, YIOBIETBOPSIONINX 3aJaHHBIM

orpannueHusM. [IpeoOpa3oBaHue ynciia B CHMBOJIBHYIO CTPOKY U 00paTHO

MaccuBsl ¥ IIOCIIENOBATEIBHOCTH  4Hcesl. Bperunciaenne  0000IEHHBIX
XapaKTepPUCTUK JJIEMEHTOB MACCHMBA WJIM YHCJIOBOM MOCIEI0BATEIbHOCTH
(CyMMBI, TPOU3BEACHUS, CPEIHEr0 apuPMETHYECKOr0, MHUHUMAIBHOTO U
MaKCUMaJbHOTO 3JEMEHTOB, KOJUYECTBA JJIEMEHTOB, YAOBIETBOPSIOIINX
3aIaHHOMY YCJIOBHUIO). JIMHEWHBIM TOWCK 3a/IaHHOTO 3HAYCHUS] B MAacCHUBE.
AnTOpUTMBI PabOTHl C dSJEMEHTAaMH MacCHMBa C OJHOKPATHBIM IMPOCMOTPOM
MaccuBa. COpTUpPOBKAa OJHOMEpPHOTO maccuBa. lIpocTbie METOIbl COPTHPOBKHU
(MeTox mMy3BIpbKa, METON BBIOOpa, COPTHpPOBKAa BcTaBKamu). CopTUpOBKa
ciusiaueM. beictpas coptupoBka maccuBa (aaroputm QuickSort). JIBonuHbIi

IIOMCK B OTCOPTHUPOBAHHOM MAaCCHBC




3.11

3.12

3.13

JIByMepHBIE MacCMBBI (MaTpHUIbl). ANTOPUTMBI 00pPaOOTKH  JBYMEPHBIX
MAacCHBOB: 3allOJIHEHHE JBYMEPHOTO YHCIOBOIO MacCHBa MO 3aJaHHBIM
IIpaBUJIaM, MOMCK 3JIEMEHTa B JIBYMEPHOM MAacCCHUBE, BBIYMCICHHE MaKCHUMyMa
(MMHHUMYMa) U CyMMBI 3JIEMEHTOB JIBYMEPHOI'O MacCHBa, 1€PECTaHOBKA CTPOK U
CTOJIOIIOB IBYMEPHOTO MacCHBa

CrmoBapu  (accolMaTUBHBICE  MAacCHUBBI,  OTOOpakeHUs).  XdII-TaAOJHIIBL
[TocTpoenue andaBUTHO-YACTOTHOTO CIOBAPS AJIS 33AHHOTO TEKCTa

Crexku. AHaIM3 TPAaBWIBHOCTH CKOOOYHOTO  BBIpaXEHHA. Bwlumcienue
apu(METHYECKOTO BBIPa)KEHU S, 3alIMCAaHHOTO B MOCT(HUKCHOM (hopme.

Oqepezu/l. Hcnons3oBanne oduepeau IJist BDEMCHHOI'O XpaHCHUA JaHHBIX

3.14

3.15

3.16

Anroputmbl Ha rpadax. IlocTpoeHHMe MHHHMAJIBHOTO OCTOBHOTO JIepeBa
B3BELLICHHOI'O CBA3HOTO HEOPHEHTHUPOBAHHOTo rpacda. KomuuecTBo pasiavyuHbIX
nyTeil MeX 1y BepIIMHAMU OPUEHTHPOBAHHOTO ALMKIMYECKOro Ipada. AIropurm
JlerkcTphl

HepeBps. Peanuzanus nepeBa ¢ IOMOIIBIO CCBUIOYHBIX CTPYKTYp. J(BOMUYHBIE
(bunapusie) nepeBbs. IlocTpoeHue nepeBa il 3aJaHHOTO apUPMETHYECKOTO
BbIpakeHUs. PekypcuBHbIe anropuTmsl 006xona aepesa. Vcrnonb3oBaHue cTeka u
ouepeau 11 00xo/a Aepena

JluHaMu4YecKoe IPOrpaMMUPOBAaHNE KAK METOJ PELIEHUS 3aa4 C COXPaHEHUEM
IIPOMEXYTOUHBIX PE3YyJlIbTaTOB. 3a7auH, PEIIAEMbIE C IIOMOILBIO JUHAMHUYECKOTO
[IPOrpaMMHUPOBAHHUS: BBIUHUCIEHUE PEKYPCUBHBIX (DYHKIMHM, MOACYET KOIMYECTBA

BAapuWaHTOB, 3ala4v OIITUMU3alIUN

3.17

4.1

[TonsiTue 00 OOBEKTHO-OPHUEHTUPOBAHHOM HporpamMmMupoBaHUU. OOBEKTH U
kyaccel. CBoMCTBa U METOAbl 00BEKTOB. OOBEKTHO-OPUEHTHUPOBAHHBIA aHAIINU3.
PazpaGoTka mnporpaMmM Ha OCHOBE OOBEKTHO-OPHEHTHPOBAHHOIO TMOAXOJA.

Wukancynsauus, Haciae10BaHue, MoJIuMophu3m
WNHpopmaninoHHbIE TEXHOIOTHH

Ananu3 naHHblX. OCHOBHBIE 3a/laud  aHaJIM3a JaHHBIX: MPOTHO3MPOBAHUE,
KJaccupukanus, KilacTepu3anusi, aHaiau3 oOTkKJIOHeHWH. IlocienoBaTenbHOCTH
pereHus 3a/1ay aHaIu3a JaHHBIX: cOOp MEPBUYHBIX JAHHBIX, OYMCTKA M OIEHKA
KauecTBa JaHHBIX, BBIOOp M (WIM) TOCTPOEHUE MOJAETH, MpeodpazoBaHUE
JAHHBIX, BU3YyalW3allusl JAHHBIX, UHTEpHpeTauus pe3ynbTratoB. [Iporpammubie
cpenctBa u HHTEepHET-cepBUCH JUIsi 0O0paOOTKM M TIPENCTABICHUS JTaHHBIX.

Bonwsmme nanasie. MammaHoe 00y4ueHue

4.2

AHanu3 JNaHHBIX C TIOMOIIBIO JJEKTPOHHBIX TaONWIl. BbIUUCIEHHE CYMMBI,
cpenHero  apudMETUUYECKOro, HAWMOOJbIIEro  (HAaUMEHBIIETO0)  3HAYCHUS

nuanazoHa. Breramcnenue kod(pduIMEHTa KOPpENsIUH JBYX pSJIOB JaHHBIX.




[TocTpoeHne cTOMOYATHIX, JUHEHYATBIX M KPYroBbIX AuarpamMm. lloctpoeHue
rpadukoB ¢pyHkui. [Tonbop TUHUM TpeHIIA, pelIeHUe 3a/1a4 IPOTHO3UPOBAHUS.

Pemenne 3aJla4 OIITUMH3AallMU C IIOMOIIBIO 3JICKTPOHHBIX Ta6J'II/II_I

4.3

Juckperuzanust HOpH  MaTeMaTHYECKOM  MOJICIMPOBAHUHM  HEMPEPHIBHBIX
nporeccoB. MonenupoBanue ABIKEHHs. MojenupoBaHue OHOIOTHYECKUX
cucteM. MaremaTuueckue MOAEIM B OKOHOMHKE. BblunciuTenbHbIE
SKCHEpUMEHTHl ¢ MojensaMu. OOpaboTka pe3ynbTaTOB SKCIEpUMEHTa. Meron
HAaUMEHBIIMX KBaApaToB. OlEHKAa YHUCIOBBIX MapaMeTPOB MOJEIUPYEMBIX
O0BEKTOB M IMPOIECCOB. BoccTaHOBIEHHE 3aBHCHMOCTEH IO pe3yiabTaram

OKCIICPUMCHTA

4.4

4.5

4.6

BepostHOCTHBIE MOJEIH. Metonrsl Momnre-Kapio. HMurtanmmonnoe

MojienpoBanue. CHCTEMBI MaCCOBOTO O0CTYKUBAHHSI

TabnuanbIe (pensuoOHHBIC) 0a3bl TaHHBIX. TabmuIa — IPECTaBICHUE CBEICHUI
00 ogHoTHnHBIX 00BekTax. Ilone, 3amuceh. Kmarou Tabmunel. Pabora ¢ rotosoi
0a30i naHHbIX. 3amonHeHne 0a3bl AaHHBIX. [IoMCK, copTHpOBKa M (UIBTpanus
JaHHBIX. 3ampochkl Ha BBIOOPKY JaHHBIX. 3alpochkl C MapamMeTpaMu.
Brrunciisiemble nosisi B 3anpocax.

Mmuorotabiuunble 0a3bl JaHHBIX. TUIBI CBsI3ed Mexay TaOnuuamu. BHemHui
kio4. [lemocTHOCTh 6a3bl JaHHBIX. 3aMpPOCHl K MHOTOTAOIMYHBIM 0a3aM JaHHBIX
TexctoBblii mpoueccop. CpencrtBa MMOMCKa W aBTO3aMEHbl B TEKCTOBOM
nporieccope. CTpyKTypHUpOBaHHBIE TEKCTOBBIE TOKYMEHTHI. CHOCKHU, OTJIaBJICHHUE.
[IpaBuna wUUTUPOBAaHUS HMCTOYHHKOB M OGOpMIICHHS OuOIMorpapuueckux

CCBIJIIOK




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

* Undpopmaruka (B 2 yactsx), 11 knace/ [Monskos K.1O., Epemun E.A.,
O6miecTBo ¢ orpaHndeHHoM 0TBeTcTBeHHOCThI0O « BMMTHOM. JlaGopatopust
3HaHWIY; AkimoHepHoe oouiectBo «M3aarensetBo «lIpocBemienue»

» Uadopmaruka (B 2 gactsx), 10 kmacc/ [Tomskos K.1O., Epemun E.A.,
Ob61ecTBo ¢ orpannueHHON 0TBeTCTBeHHOCTHI0 «BUHOM. Jlabopatopus
3HaHUW»; AKIMoHepHoe oduiecTBo «M3narenscTBo «IIpocBemnieHue»

» Undpopmaruka, 11 knacc/ I'etin A.I'., CenokocoB A.U., AkuinonepHoe

O6IH€CTBO «M3parenbcTBO ((HpOCBGHIGHI/Ie»

METO/JIUYECKHUE MATEPHUAJIBI JIJIS1 YUYUTEJIS

Bocosa, bocoBa, AkBumnsinoB: Mudopmartuka. 10-11 knaccel. MeTonuueckoe
nocobwue. ba3oBwIii ypoBEeHb

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

OcHoBsI kuOepOe3onacHocTu. 5-11 kiace. YueOHo-MeTonuueckoe mocooue/

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HNHTEPHET

https://resh.edu.ru/
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