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INOACHUTEJIBHASA 3AIINCKA

[Tporpamma no unpopmatuke (yriyoaEéHHBIM ypOBEHB) Ha YPOBHE CPEIHETO
obmero oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TpeOOBaHH K pe3yJabTaTam
OCBOCHMSI OCHOBHOM  00pa3oBaTelbHOM  MpPOrpaMMbl  CPEIHEr0  OOIIEro
oOpazoBanus, npeacraBieHHbix B ®I'OC COO, a Takxke denepaibHOi padoyeit
IPOrpamMMbl BOCIIUTAHHUS.

[Tporpamma o uabopMaTuke 1aET IpeCTaBICHUE O LENsIX, 001l cCTpaTeruu
oOyueHus1, BOCIIUTAHUS U PA3BUTHSI 00yUaIOUINXCs CPEACTBAMH Y4eOHOTO IpeiMeTa
«udpopmatukay Ha yriayOJEHHOM YpOBHE, YCTAaHABIMBAET 00s3aTeNbHOE
MPEIMETHOE COJIEp KaHKe, TIPEIyCMaTPUBAET €r0 CTPYKTYpUPOBAHUE MO pa3zesiaM
U TeMaM Kypca, ONpeleNsieT paciupeiesieHue ero mno kiaccam (rogamM H3y4deHus),
JTA€T TMPUMEPHOE paclpesesieHne y4eOHbIX 4YacoB MO TEMAaTUYECKHM pasjeliaM
Kypca M PEKOMEHIyeMylo (IPUMEPHYIO) IOCIEI0BAaTEIIbHOCTh UX H3YYEHHUS C
y4€TOM MEXIIPEAMETHBIX W BHYTPUIIPEIMETHBIX CBA3€H, JIOTUKA y4eOHOTO
npoluecca, BO3pacTHBIX 0COOEHHOCTEN 00y4daroIuXcCsl.

[Iporpamma o nHpoOpMaTHKE ONpPEIEIAeT KOJTMUECTBEHHbIE U KAYECTBEHHBIE
XapaKTEPUCTUKU y4eOHOro Marepuaia Jijisl KaXxJaoro roja u3y4eHusi, B TOM YHCIIe
JUISL COAEPKATEIbHOTO HAIOJHEHHsI PAa3sHOro BHUJAa KOHTPOJS (MPOMEXYTOUHOU
aTTeCTallH oOyuaromuxcs, BCEPOCCUMCKUX IIPOBEPOYHBIX pabor,
rocyJapCcTBEHHOM UTOroBoil arrecrauuu). [IporpamMma no uHpopmaTuke sBIsETCA
OCHOBOM JIIl COCTaBJIEHHS AaBTOPCKUX YUYE€OHBIX MPOrpaMM U YYEOHHKOB,
MOYPOUYHOTO MJIAaHUPOBAHUS KypCa YUUTEIIEM.

Nudopmatuka B cpeHem o01ieM 0o0pa30BaHUU OTPAXKAET:

CYITHOCTh HMH(MOPMATUKM KaK HAYYHOM JUCHUIUIMHBI, HM3y4Yarolieu
3aKOHOMEPHOCTH MPOTEKAaHUsI U BO3MOYKHOCTH aBTOMAaTHU3alMi WH()OPMALIMOHHBIX
MPOLIECCOB B PA3JIMYHBIX CUCTEMAX;

OCHOBHBIE  00JIaCTU  NpPUMEHEHHs]  WHOOPMATUKHU, TPEKIE  BCETO
MH(GOPMaIMOHHbBIE TEXHOJIOTUH, YIIPABIIEHUE U COLUAIbHYIO Chepy;

MEXIUCIUIUIMHAPHBIN ~ Xapaktep UWHQopMaTuku #  HUHPOPMAIMOHHOM
NEeSATETbHOCTH.

Kypc undpopmaTuku s ypoBHS CpeaHEro oOIero oOpa3oBaHUs SIBISETCS
3aBEpUIAIOIIUM 3TallOM HENPEpPHIBHONW TMOATOTOBKM OOyYaroIIMUXCs B 00dacTu
uHDOpMATHKA ¥ WH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHH, OMHUPAETCS
Ha coJiepKaHue Kypca MH()OPMATUKH YPOBHS OCHOBHOTO OOIIETr0 0Opa3oBaHUs U
OMBIT  MOCTOSSHHOTO  TNMPUMEHEHHS]  MH()OPMAMOHHO-KOMMYHHKAIMOHHBIX
TEXHOJIOTUM, AA€T TEOPETHUYECKOE OCMBICIECHUE, MHTEpIpEeTanuio U 0000IIeHne
3TOTO OIBITA.

Pesynbrartel  yriiyOn€HHOrO YpOBHSI M3y4eHHUS y4yeOHOro ImpeaMera
«MHpopmaTrukay OpPHEHTHUPOBAHbI HA TMOJYYEHUE KOMIETEHTHOCTEeH IS



nocjaeAyomel npopecCuoOHaNbHON I€ATENbHOCTH Kak B paMKax JaHHON
peIMeTHON 00JacTH, TaK U B CMEKHBIX ¢ Hell o0sacTsax. OHU BKIIOYAIOT B ceOs:

OBJIAJICHUE KJIIOYEBBIMU IIOHATUSAMHM M 3aKOHOMEPHOCTSMH, HAa KOTOPBIX
CTPOUTCS JaHHAs TpeaMeTHas 00JacTh, paclo3HABaHHWE COOTBETCTBYIOIIUX HM
NPU3HAKOB M B3aMMOCBSI3€H, CIOCOOHOCThH AEMOHCTPUPOBATH PA3IMYHbIC MTOIXOIbI
K M3YYEHHUIO SIBJICHUMN, XapaKTEPHBIX I U3y4aeMOM IpeIMETHON 001acTH;

YMEHUE peularb THUIOBBIE IPAKTUYECKUE W TEOPETHUYECKUE 3a/lauH,
XapakTepHbIE JJI UCIOJb30BAHUS METOJOB W HMHCTPYMEHTapusi JIaHHOU
IpeIMETHON 00J1acTH;

HAJIMYUE TPEACTABICHUN O JaHHOM MpeAMETHON 00JIacTH KakK IEIOCTHOU
TEOpUU (COBOKYIHOCTU TEOpPHUM), OCHOBHBIX CBS3SIX CO CMEXHBIMH OO0JaCTAMU
3HaHUMU.

B pamkax yrinyOn€HHOro ypoBHsI U3y4deHUs MH(OpPMATHKUA 00€CIeYMBAETCA
LeJIeHANPABICHHAs] TIOJIFOTOBKA OOYYAIOIIMXCS K MPOJIOJDKEHHUIO 00pa30BaHUS B
OpraHu3alusx  NpoecCHOHANBHOTO  00pa3oBaHUs MO  CHELHUAIBHOCTAM,
HEIOCPEICTBEHHO CBSI3aHHBIM C LU(POBBIMU TEXHOJOTHSIMHM, TaKUM Kak
nporpaMMHasi MH)XEHepHs, MH(opMannoHHas 0e301acHOCTb, MH(POPMAIMOHHBIE
CUCTEMBl M TEXHOJOTMU, MOOWJIbHBIE CHUCTEMbl U CETH, OOJbIIME JaHHBIE H
MalIMHHOE OOYy4Y€HUE, TMPOMBIIUICHHBI WHTEPHET BEIIeW, HWCKYCCTBEHHBIN
UHTEIJIEKT, TEXHOJOTUM OECHpOBOJHON CBSI3U, POOOTOTEXHHKA, KBAaHTOBbBIE
TE€XHOJIOTHH, CHUCTEMBI PaCIpPEACIEHHOIO PEECTPa, TEXHOJOTHH BUPTYAIbHOW WU
JIOTIOJTHEHHOM PeaIbHOCTEM.

OcHoBHast 1enb u3ydeHusi yuyeOHoro mnpeamera «WMHpopmaTuka» Ha
yIIyOJIEHHOM  ypOBHE cpeaHero oOmiero oOpa3oBaHusi —  OOecIieueHue
JalbHENUIIero pa3BUTHUA WMH(GOPMALMOHHBIX KOMIIETEHIMI 00ydYaromerocs, €ro
TOTOBHOCTH K JKH3HU B YCIIOBUSIX Pa3BUBAOILErocs MHPOPMAIIMOHHOTO 00IIeCTBa
Y BO3pACTAIONIEH KOHKYPEHIMM Ha pbhIHKE Tpyaa. B cBsI3M C 3TUM H3yyeHUE
uHpopmatuku B 1011 xmaccax m0mKHO 00€CTIEUUTH:

Cc(OPMUPOBAHHOCTH MHUPOBO33PEHUSI, OCHOBAHHOIO Ha TOHUMAHUU POJU
UHPOPMATUKH, HMHPOPMAIIMOHHBIX ¥ KOMMYHHUKALIMOHHBIX TEXHOJOTHUH B
COBPEMEHHOM OOIIECTBE;

c(hOpPMHPOBAHHOCTH OCHOB JIOTUYECKOTO U aITOPUTMHUYECKOTO MBILIICHUS;

c(OpPMHPOBAHHOCTh YMEHHMHM pa3nuyarh (aKThl W OLEHKH, CpPaBHUBATH
OLICHOYHBIE BBIBOJBI, BHUJETh HMX CBSI3b C KPUTEPUSIMU OLIEHUBAHUS U CBS3b
KPUTEPHUEB C ONPEAECIEHHON CUCTEMON LIEHHOCTEM, TPOBEPATH HA IOCTOBEPHOCTH U
000011aTh HH(POPMAITHIO;

cOPMHPOBAHHOCTh  MPEJACTABICHUNA O  BIUSHUKM  MHGOPMAIMOHHBIX
TEXHOJIOTM Ha HU3Hb 4YeJIOBeKa B OOIIECTBE, IMOHUMAHUE COIMAIBHOIO,
SKOHOMHYECKOT0, MOJUTUYECKOTO, KYJIBTYPHOIO, HOPHUIMYECKOr0, MPUPOIHOTO,



HPrOHOMHYECKOT0,  MEIUUMHCKOTO U (PU3MOJIOrMYECKOr0  KOHTEKCTOB
MH(OPMAIMOHHBIX TEXHOJIOTHH;

MPUHATUE TPABOBBIX U TUYECKHUX aCHEKTOB MH(GOPMAIIMOHHBIX TEXHOJIOTHUH,
OCO3HAaHHUE OTBETCTBEHHOCTH JIIOJIEW, BOBJICUYEHHBIX B CO3IAHUE U MCIIOJIb30BAHUE
UH(GOPMAIIMOHHBIX CUCTEM, PACIIPOCTPaHEHNE HHPOPMAIIH;

CO37[aHME YCIIOBUM MJisi pa3BUTHUSL HABBIKOB y4e€OHOM, MPOEKTHOM, HAy4YHO-
UCCJIEIOBATENLCKOW U TBOPYECKOM JESITEIbHOCTH, MOTHBAIIMHM OOYYalOIUXCS K
CaMOPa3BUTHIO.

B conmepxxanuu yuebHoro mpenmera «MHpopmaTtukay BBIIETSIOTCS YETHIPE
TEMATHYECKHUX pa3lena.

Paznen «llu¢gpoBassi rpaMoOTHOCTH» TMOCBSIIEH BOIPOCAaM YCTPOWCTBA
KOMIBIOTEPOB M JAPYTUX 3JIEMEHTOB LHU(PPOBOrO OKPYKEHMs, BKIIOYas
KOMITBIOTEPHBIE CETH, UCIIOJIb30BAaHUIO CPEICTB ONEPALMOHHON CUCTEMBI, padOTE B
cetTd VIHTEpHET M UCHOJIB30BAaHUIO HWHTEPHET-CEPBHUCOB, HH(MOPMALIMOHHON
0€30I1aCHOCTH.

Paznen «Teopernueckue OCHOBHI HH(pOPMATHKH» BKIIOYAET B ce0s
NOHATUUHBIN anmapaT WH()OPMATUKH, BOIPOCHl KOJIUPOBaHUS HH(OOpMAIUH,
u3MepeHus WHOOPMAIIMOHHOTO 00BbEMA JIaHHBIX, OCHOBBI aJIreOphl JIOTUKU U
KOMITBIOTEPHOT'O MOJEIIMPOBAHUS.

Paznen «AJaropurmMbl M NPOrpaMMHPOBAHME)» HAIPABICH HAa PAa3BUTHE
AJITOPUTMHUYECKOTIO MBIIUIEHUS, pa3pabOTKy aIrOpUTMOB U OLIEHKY MX CIO0XHOCTH,
(GbopMHpOBaHKE HABBIKOB pealM3allMy MPOrpaMM Ha S3bIKaxX MPOrpaMMUPOBAHMS
BBICOKOT'O YPOBHH.

Paznen «HpopMauMoOHHBbIE  TEXHOJOTMM»  TOCBAIIEH  BOIMPOCAM
npUMeHEHUsT MHGOPMAIIMOHHBIX TEXHOJOTHUM, pPEaTu30BAHHBIX B MPHUKIAIHBIX
MPOTPaMMHBIX MTPOAYKTaX U MHTEPHET-CEPBHUCAX, B TOM YHUCJE B 3aJa4ax aHalIu3a
JAHHBIX, HMCMOJb30BAHUIO 0a3 NaHHBIX W 3JEKTPOHHBIX TAaOMUI[ Jis pEeLIeHUs
NPUKJIAJAHBIX 33]1a4.

B npuenénnom nanee copepxkanuu yueOHoro npeamera «MHdopmaruka»
KYPCHUBOM BBIJI€JICHBI JOTIOJTHUTEIbHBIE TEMbI, KOTOPbIE HE BXOJAAT B 00513aTEIbHYIO
nporpaMMy OOYy4YeHHs, HO MOTYT OBITh MPEAJIOKEHBI ISl U3yYEHUS! OTIEIbHBIM
MOTHUBUPOBAHHBIM U CIIOCOOHBIM 00YYarOLTUMCH.

YrinyOn€éHHbld  ypOBEHb U3Y4YeHUSI HMH(DPOPMATUKH PEKOMEHAYETCS IS
TEXHOJOTMYECKOTO  MpOoQuMiIs, OpPUEHTHUPOBAHHOIO HA  HWHXEHEPHYI0 H
WHOOPMAITMOHHYIO C(epbl ACATENHHOCTUA. YTIYOJEHHBIH YpPOBEHb W3YUYCHUS
uH(popMaTUKA 00ECIEYMBAET: MOATOTOBKY OOYyYarolUMXCsi, OPUEHTUPOBAHHBIX Ha
CHEUaIbHOCTY B OOJACTH HWHOOPMAIMOHHBIX TEXHOJOTUH U HHKEHEpHBIE
CIEUUAIBHOCTH, yYaCTHE B MPOEKTHOM M HCCIIEIOBATEIIBCKON JEATEIBHOCTH,
CBSI3aHHOM C COBPEMEHHBIMH HANpPAaBICHUSMU OTpacid HHGOPMALMOHHO-



KOMMYHUKAIIMOHHBIX TEXHOJIOTUH, MOATOTOBKY K YYaCTHIO B OJIUMIHNAIAX U Cllaye
EnunHoro rocyiapcTBEHHOTO dK3aMeHa Mo HH(pOpMaTHKeE.

[locnenoBarenbHOCTh M3YYEHUSI TEM B TpeliesaX OJHOro rojga oOydeHus
MOXET OBITh HM3MEHEHa IO YCMOTPECHHIO YYHTENS NpPH TOJATOTOBKE paboueit
MIPOTPAMMBI U TIOYPOYHOTO TIJIAHUPOBAHWSL.

OO11ee 4nCiI0 YacoB, PEKOMEHOBAHHBIX JIJIS1 U3y4eHUs UHHOPMATHKU — 272
yaca: B 10 kimacce — 136 yacoB (4 yaca B Heziento), B 11 kinacce — 136 gacoB (4 yaca
B HEJENIO).



COJEPKXAHUE OBYUYEHUA
10 KIIACC

udpoBasi rpaMOTHOCTD

TpebGoBaHus TEXHUKN 0€30MACHOCTH M TUTHEHBI TP Pab0Te C KOMITHIOTEPAMHU
U IPYTUMH KOMIIOHEHTaMH IIU(PPOBOTO OKPY>KECHHUS.

[TpuHIMTIBI pabOTHI KOMIBIOTEPOB U KOMIIBIOTEPHBIX CHCTEM. APXUTEKTypa
¢don HeliMana. ABTOMAaTHYECKOE BBINOJIHEHUE MPOrPaMMbl MPOIECCOPOM.
OnepaTuBHasi, MOCTOSHHAas W JOJATOBpeMeHHas mnamsATb. OOMEH JaHHBIMH C
IOMONIBI0 KH. KOHTpOIIIEpsl BHEIHUX YCTPOUCTB. IIpsAMOn 10CTyn K ITaMsITH.

OCHOBHBIE ~ TEHACHUMU  PA3BUTHS  KOMIBIOTEPHBIX  TEXHOJOTHA.
[TapannenbHblie BIYUCIEHUS. MHOTONpPOLIECCOPHBIE CUCTEMBI. CYNIEpKOMIBIOTEPHI.
Pacnipenenénnpie BbIUUCIUTEIBHBIE CHUCTEMBI M 00paOOTKa OONBIIMX JaHHBIX.
MoOunbHbIe IUPPOBBIE YCTPOUCTBA U UX POJIb B KOMMYHHUKalUsIX. BcTpoeHHbIe
KOMIBIOTEPbl. MUKPOKOHTpOJUIEphl. POOOTH3UPOBAHHBIE MPOU3BO/ICTRA.

[IporpammHOe oOecrieueHre KOMIIBIOTEPOB U KOMITBIOTEPHBIX cUCcTeM. Bun
IporpaMMHOro oOecnedeHus: U uxX HazHaueHue. OCOOEHHOCTH MPOrpaMMHOTO
oOecrieueHuss MOOWIBHBIX yCTpoicTB. [lapamienbHoe mnporpaMMUpOBaHUE.
CucteMHoe mnporpammHoe oOecrieueHue. OrnepalnMoOHHbIE CUCTEMBI. Y THIIUTHI.
HpaiiBeppl  ycTpoucTB. MHCTammsuuss W JOEUMHCTAUIALNUSA  OPOTrPAMMHOIO
oOecreyeHusl.

daitnoBbie cucTembl. [IpUHIMIBI pa3MelnieHuss U UMEHOBaHUS (aljoB B
nosroBpeMeHHoi namsaty. [llabmons! 11t onucanus rpymi (haisos.

[IporpammHoe oOecneuenue. JIuieH3upoBaHue MPOrPaMMHOI0 0OECIICUEHUSI
1 1 poBbIX pecypcos. [IponpuerapHoe u cBOOOIHOE TPOrPAMMHOE 0OECTIEUECHHUE.
KomMmmepueckoe 1 HeKkOMMepUYeCKOoe UCTI0JIb30BaHUE MPOTPAMMHOI0 00€CTIeueHUs U
upoBBIX pecypcoB. OTBETCTBEHHOCTh, YCTaHABJIMBAEMas 3aKOHOAATEIHCTBOM
Poccuiickon ®enepanuu 3a HENPAaBOMEPHOE MCIIOJIb30BAHUE ITPOTPAMMHOIO
oOecrieueHus: U HU(POBBIX PECYPCOB.

[IpUHIMIIBI TOCTPOCHUS U anmnapaTHbIe KOMIIOHEHThI KOMIIBIOTEPHBIX CETEH.
CereBbie npotokoibl. Cetb UHTEpHET. Anpecanns B cetu MHTepHeT. [IpoToKoIibl
creka TCP/IP. Cucrema TOMEHHBIX UMEH.

Paznenenue IP-cetn Ha mojcetw ¢ moMomiblo Macok mnozcereil. CereBoe
agMuHUCTpUpoBaHue. [lolydyeHne AaHHBIX O CETEBBIX HACTPOMKAX KOMIBIOTEpA.
[IpoBepka Hamuuus CBA3M C y3ia0M ceTh. OmpeneneHue mapuipyTa JIBHKEHUS
ITAKETOB.

Buner  npestenbHoctn B cetu  HMaTepHer.  CepBucel  HMHTepHeTa.
['eonndopmaloHHble CUCTEMBI. ['€0JIOKAIIMOHHBIE CEPBUCHI PEATLHOTO BPEMEHU



(Hampumep, JioKaluss MOOWJIBHBIX TEIEPOHOB, ONpPENEICHUE 3arpyKEHHOCTH
aBTOMArucCTpajei), ”HTEPHET-TOPTOBIIsA, OPOHUPOBAHUE OUIETOB U TOCTUHHIL.

['ocyapcTBeHHbIE 3IEKTPOHHBIE CEpBUCHI U YyCiayrd. ColuanbHbIE CETH —
OpraHu3anys KOJUIEKTHBHOTO B3aUMOJEUCTBUS M oOMeHa aaHHbIMH. CeTeBoil
ATHKET: TpaBWja TOBEACHUs B KubepmpocTpaHcTBe. [IpobieMa moamuHHOCTH
nosryueHHoU nHpopmannuu. OTKpbITbIE 00pa30BaTENbHbBIE PECYPCHI.

TeXHOTeHHbIE W IKOHOMHYECKHE YIPO3bl, CBA3aHHBIE C HCIIOJIB30BAHUEM
UH(GOPMAIMOHHO-KOMMYHHUKAIIMOHHBIX TeXHOJOrui. OOmme mpoOieMbl 3aluThl
uHbopMaluu 1 uHpopMannoHHOU 6e3omacHocT. CpeacTBa 3auThl HHPOPMAITUU
B KOMITbIOTE€pPaX, KOMITBIOTEPHBIX CETAX U aBTOMATU3UPOBAHHBIX HHPOPMAITHOHHBIX
cucremax. [IpaBoBoe obecnieueHre HHPOPMALIMOHHONW OE30IaCHOCTH.

[IpenoTBpanieHue  HECAHKIMOHMPOBAHHOIO  JOCTylla K  JIMYHOHU
KOH(HICHINAbHON MH(OpMaLMK, XpaHSAUIEHCsS Ha MEPCOHATIbHOM KOMIBIOTEpE,
MOOMJIBHBIX yCTpoMcTBax. BpenoHocHOe mporpaMmMHoOe o0ecreyeHrue U CrocoObl
OOpsObI C HUM. AHTUBUPYCHBIE Hporpammbl. OpraHu3anusi JIMYHOTO apXuBa
uHpopManuu. PezepBHoe konupoBanue. [laponpHas 3amura apxusa.

MudpoBanne naHHBbIX. CUMMETpUYHBIE U HECUMMETPUYHBIE IMIUQPHI.
[udper npoctoir 3amensl. [ludpp Lesaps. [udp Buxenepa. Anroputm
mmdpoBanusi RSA.

Teopernyeckne 0CHOBBI HHpOPMATHKH

Nudpopmanus, nanHsle U 3HaHUs. VHPOpMalMOHHBIE TPOLECCHl B MPUPOJE,
TEXHUKE U OOIIECTBE.

HenpepblBHBIE M JUCKPETHbIE BEJIWYUMHBI W CUTHAIBL. HeobxoammocThb
JUCKpETU3alu MH(opManuu, NpeAHa3HAYEHHON ISl XpaHEHHWs, Nepelrayud u
00paboTKH B IIUGPOBBIX CUCTEMAX.

JIBonuHOoe KOAupoBaHHME. PaBHOMEpHbIE M  HEPaBHOMEDHBIE  KOJBI.
JlexoaupoBaHue COOOIIEHMI, 3aITMCAHHBIX C MOMOLIBI0O HEPABHOMEPHBIX KOJOB.
Ycnosue @ano. IlocTpoeHHe OIHO3HAYHO AEKOJUPYEMBIX KOJOB C IOMOIIBIO
nepeBa. Equnaunbl n3amepenus konudectBa nHpopManuu. AndaBUTHBINA TOIX0J K
OIICHKE KOJIMYeCcTBa MHPOPMAIIUH.

Cucrembl cumciieHusi. Pa3BépHyTas 3amuch LENbIX M JAPOOHBIX 4YHCEN B
NO3ULIMOHHON cucTteMe cuuciieHus. CBOWCTBa MO3UIMOHHOM 3alUCU  Yucha:
KOJIMYECTBO UG B 3alUCH, MPU3HAK JEIUMOCTH YMCJIa HA OCHOBAHUE CHUCTEMBbI
CUMCJIEHHA. AJITOPUTM IMEPEBOJA LEIOr0 Yncaa U3 P-U4HON cHCTEMBI CUMCIIEHUS B
JECATUYHYI0. AJTOpUTM MepeBoja KOHEYHOM P-w4HON OpoOu B NECATUUHYIO.
AJNTOPUTM epeBO/Ia 1IEJI0r0 YKCIIa U3 IECITUYHON CUCTEMBI CUMCIICHUS B P-HUHYIO.
[lepeBoa KOHEUHOW necSITUYHOM OpoOu B P-nunyro. JIBomuHasi, BOCbMEpUYHAS U
HIECTHAALIATEPUYHAs] CUCTEMbI CUMCIICHHUS, CBSI3b MEXKAY HUMU. ApudmeTnieckue



omnepaluy B MO3MLHUOHHBIX CHCTEMAax CUMCICHHUS. TpouyHas ypaBHOBEIICHHAs
CUCTEMA CUHCIICHHS. J[BOMYHO-IECATUYHAS CUCTEMA CUUCIICHHUS.

KonupoBanne TtekctoB. KomupoBka ASCIl. OpgnobGaiiTHBIE KOIUPOBKH.
Craamapr UNICODE. Kommpoka UTF-8. Omnpenenenue wuH(POPMAIMOHHOTO
00BEMa TEKCTOBBIX COOOIIECHHUH.

KomupoBanne  u3zoOpaxkenuit. OueHka  WHGOPMAIMOHHOTO  00BEMaA
rpaduyuecKux JaHHBIX NP 33JJaHHBIX pa3pelieHuH U TyOrHe KOJUPOBaHUS I[BETA.
[[BetoBbie Monenu. BekTopHoe komupoBanue. Dopmarbl rpadudeckux (aitios.
Tpéxmepnas rpaduka. @pakranpHas rpaduka.

KomupoBanwne 3Byka. OneHka HHPOPMAIMOHHOTO 00hEMa 3BYKOBBIX JTAHHBIX
IIPU 33IaHHBIX YaCTOTE AUCKPETU3ALNU U PA3PSIAHOCTH KOAUPOBAHUS.

Anrebpa noruku. [loHsiTue BbICKa3biBaHMs. BbickasbiBaTenbHble (HOPMBI
(npenukatsl). KBaHTOpBI CyI11€CTBOBAHUS U BCEOOIIHOCTH.

Jlornueckue omnepanuu. TaOmuibl UCTUHHOCTU. JlorMueckue BBIPAKECHUS.
Jlornueckue To)kaecTBa. JloKa3aTEnbCTBO JIOTMYECKUX TOXKIECTB C IMOMOUIBIO
Ta0JIMI ICTUHHOCTH. JIorudeckue onepaiuy U onepaluy HaJl MHOKECTBaMHU.

3aKkoHBl aIreOpbl JOTUKHA. ODKBUBAJICHTHBIC MPEOOpPA30BAHMS JIOTHYECKUX
BbIpakeHUU. Jlornueckue ypaBHEHHsI 1 CUCTEMBI YPABHEHHM.

Jlornueckue GyHKIUU. 3aBUCUMOCTh KOJIMYECTBA BO3MOKHBIX JIOTHUECKUX
GyHKIHIA OT KOJIMYECTBA apryMeHTOB. [1oJHbIe CUCTEMBI TIOTUYECKUX (DYHKIIHM.

Kanonunueckne  gopmbl  sormueckux  BblpakeHuil.  CoBepIlIEHHbIE
JIU3BbIOHKTUBHBIE W KOHBIOHKTUBHBIE HOPMaJibHbIE (POPMBI, QJITOPUTMBI HX
MOCTPOCHUS IO TabJIMIE UCTUHHOCTH.

Jlormueckue »sneMEHTBI B cOCTaBe KoMmmbroTepa. Tpurrep. Cymmarop.
MHoropa3psanbeii cymmarop. IloctpoeHne cxem Ha JIOTUYECKHX JJIEMEHTax I10
3aIaHHOMY JIOTUYECKOMY BBIP@KECHHIO. 3aIllUCh JIOTUYECKOTO BBIPAKEHUS MO
JIOTUYECKOM CXEME.

[IpencraBnenne HENbIX 4YUCET B MaMATH KOMIIbIOTEpa. OrpaHU4YEeHHOCTH
JMana3oHa 4YuCcel MOpH OrpaHWYEHUH KoJinuecTBa pa3psanaoB. llepenonHeHue
pa3psIHONM CeTKH. be33HakoBbIe M 3HAKOBBIC JaHHBIC. 3HAKOBBIM OWT. JIBOMYHBIM
JIOTIOJIHUTENbHBIN KO OTPULIATEIIbHBIX YUCE.

[TobutoBbie norumyeckue omnepauuu. Jlornyeckuid, apupMeTUyecKuii Hu
nukandeckuit  casuru. [lludpoBanue ¢ mnomompl0 TOOMTOBOM —omepaiuu
«uckimovaromee NI ».

[IpencraBiieHre BEIIECTBEHHBIX YKCEN B MaMsITH KOMIIbIOTEpa. 3Haydalas
4acTh M MOPSAIOK uKcia. Jlnana3oH 3HaYeHUM BeleCTBEHHBIX uucen. [Ipobdiemsl
XpaHEHUs BEIICCTBEHHBIX YHCEJ, CBSA3aHHbIE C OrPAHUYCHUEM KOJMYECTBA
pa3psaoB. BeinmosiHeHHWe onepanuii ¢ BEHIECTBCHHBIMH YHMCJIAMH, HAKOILJICHHUE
OIIMOOK TIPH BHIYUCIICHUSIX.



AJITOPUTMBI M IPOTPAMMHMPOBAHHE

OmnpeneneHrue BO3MOXKHBIX pPE3YyJIbTATOB padOThl MPOCTEHIINX aITOPUTMOB
YOPaBJIEHUSI HCIOJHUTEISIMA M BBIUHMCIHUTENIBHBIX alropuTMOB. OrmpeneneHue
UCXOAHBIX TAHHBIX, IPU KOTOPHIX aJTOPUTM MOKET AaTh TpeOyeMblil pe3ysbTar.

Oramnbl pemieHus 3a7ad Ha KOMIbloTepe. MHCTpyMeHTalnbHbIE CpEACTBa:
TPaHCIATOP, OTJIaAuuK, mnpo@uiupoBIMK. KoMnumisuus u HHTEprpeTanus
porpaMm. BupTyaiibHble MalllMHBI.

WuterpupoBanHas cpeaa pa3paboTku. MeToasl OTIaAKH — MPOTPAMM.
Hcnonb3oBanue TpaccupoBOUHbIX Tabmun. Otiagounbii BbeiBOA. [lomarosoe
BBINIOJIHEHUE MTpOorpaMmel. Touku octanoBa. [IpocMoTp 3HaYEHUIN IEPEMEHHBIX.

S3pik  nporpammupoBanus (Python, Java, C++, C#). Tumbl JgaHHBIX:
LIEJIOYMCIIEHHBIE, BEIIECTBEHHBIEC, CHMBOJIBHBIE, JIornueckue. Bersnenus. CnoxHble
ycnoBusi. Lukibl ¢ ycnoBuem. Llukibl mo mnepemeHHon. B3anmo3zameHSIeMOCTb
pa3nuYHBIX BUAOB [MKJIOB. HMuBapuanT nwmkna. CocTaBleHHE LHKIA C
MCITOJIb30BAaHUEM 3apaHee ONPEAEIEHHOTO MHBAPUAHTA [IUKIIA.

JlokymenTupoBanue nporpamm. Mcnonas3oBanne koMMeHTapues. [loaroroska
ONMCAHMS MPOrPaMMbl U HHCTPYKIIMH JUIS TIOJIB30BATEIIS.

AnropuTMbl 00pabOTKM HaATypajbHBIX YHCEJI, 3alIMCAHHBIX B MO3WLMOHHBIX
CUCTEMaxX CYHUCJIEHMs: pa30HeHHe 3alucu 4Yucia Ha OTAENbHblE LHUQPHI,
HaxXO0XJIEHUE CYMMbl M TPOU3BENEHUS LUQp, HAXOXKIECHUE MaKCUMaIbHON
(MUHUMATBHON) UDPHI.

HaxoxaeHue Bcex MpOCTBIX YHMCEN B 3aJlaHHOM Juanasone. [IpeacraBienue
YyHucia B BUJI€ HA00pa MPOCThIX COMHOXKUTENEH. AJITOPUTM OBICTPOTO BO3BEICHHUS B
CTEIEHb.

OOpaboTKa JaHHBIX, XpaHAIuxcs B (aitnax. TekcToBbie u TBOMYHBIC (Dailiibl.
daitnoBrie mepeMennbie ((paitoBbie ykazatenn). Utenue u3 Qaitna. 3anuch B daii.

Pa3zouenue 3agaun Ha noazagauu. [lognporpammel (mpoueAaypsl U QYHKLIHHN).
Pekypcus. PexkypcuBHble 00beKTHl ((pakranbl). PekypcuBHbIE Mpouenypbl u
¢ynkun. Mcnonb30Banue cTeKka A OpraHu3aliyi peKypCUBHBIX BBI30BOB.

Hcnonp3oBaHue CcTaHAAPTHOM OMOIMOTEKH s3bIKa MPOrPaMMHUPOBAHUS.
[Tonkmtouenne  OUONMMOTEK  MOANPOTPAMM  CTOPOHHUX  MPOU3BOJUTENEH.
MoaynbpHBIN IPUHIUII IOCTPOEHUS IIPOTrPAMM.

Yucnennsie MeToabl. TouHOE U NPUOIMKEHHOE pelieHrs 3a1aun. YncIeHHbIC
METOJIbl PELICHUs] ypaBHEHUN: METoJA mepedopa, METOJ MOJIOBUHHOTO JENICHUS.
[Tpubnx€HHOE BBHIYKMCICHUE NJWH KPUBBIX. Bprumcienue rmiomaaen ¢uryp c
MOMOIIbI0 YHUCJIEHHBIX METOAOB (METOJl MPSAMOYTOJIBHUKOB, METOJl Tpameuui).
[Touck ™Makcumyma (MHUHUMYMa) (YHKIMM OJHOM TMEPEMEHHOM METOI0M
MOJIOBUHHOTO JIEICHHUSI.



OOpaboTka CHUMBOJBHBIX JaHHBIX. BcTpoeHHble  QyHKIMU  sI3bIKA
POrpaMMUPOBaHUS i 0OpaObOTKH CUMBOJIBHBIX CTPOK. AJTOPUTMBI 00paOOTKU
CUMBOJIBHBIX CTPOK: IMOJCYET KOJMYECTBA TMOSIBJICHUA CHUMBOJIAa B CTpPOKE,
pa3z0OneHne CTPOKH Ha CJI0BA MO MPOOETHLHBIM CUMBOJIaM, TIOMCK TIOJICTPOKH BHYTPHU
JTAaHHOM CTPOKH, 3aMEHA HalICHHOM MOJICTPOKHU Ha APYTYIO CTPOKY. [ 'eHepanus Bcex
CIIOB B HEKOTOpOM aiipaBUTE, YAOBIECTBOPSIONIMX 3aJaHHBIM OTPAHUYCHUSIM.
[IpeoOpa3zoBaHue YnCiia B CHMBOJIBHYIO CTPOKY U OOpaTHO.

MaccuBpl W TOCIEAOBATEIBHOCTH 4HCEN. BbrauciieHne 0000MEHHBIX
XapaKTePUCTHUK 3JIEMEHTOB MACCUBA WJIM YUCJIOBOM MOCIEA0BATEILHOCTH (CYMMBI,
MIPOU3BEICHUS, CPEIHEr0 apu(hMETHIECKOTr0, MUHUMAJIBHOTO M MaKCUMAaJIbHOTO
AJIIEMEHTOB, KOJMYECTBA 3JIEMEHTOB, YIOBJIETBOPSIONIMX 33JlaHHOMY YCIOBHIO).
JInHENHBIN MOUCK 3aJaHHOTO 3HAYEHHUS B MACCHUBE.

CopTupoBKka 0JHOMEPHOTO MaccuBa. [IpocTbie METOABI COPTUPOBKHU (METO
My3bIpbKa, METOJ BbIOOpa, cOpTUpOBKAa BcTaBKamu). COPTUPOBKA CIHSHHUEM.
Bbeictpast coptupoBka wmaccuBa (ayroputM QuickSort). JIBowuHBIH TOHCK B
OTCOPTUPOBAHHOM MACCHUBE.

JIBymepHbIe MaccuBBI (MaTpHIlbl). AJTOPUTMBI OOpabOTKH JIBYMEPHBIX
MaCCHBOB: 3alOJHEHUE ABYMEPHOTO YHCIOBOTO MAacCHBA MO 3aJJaHHBIM ITpaBUJIaM,
MOUCK DJIEMEHTa B JBYMEPHOM MACCHBE, BHIUYUCIECHHUE MaKCUMyMa (MUHUMYyMa) U
CYMMBI 3JIEMEHTOB JBYMEPHOI'O MAacCHBa, NEPECTAHOBKAa CTPOK M CTOJOIIOB
JBYMEpPHOI'O MacCHBa.

NHpopmanuoHHbIE TEXHOJIOTUH

TekcToBbIil TIporieccop. PenaktupoBanue u dopmatupoBanue. lIpoBepka
opporpadbun u rpammatuku. CpeacrtBa TMOUCKA U aBTO3aMEHbI B TEKCTOBOM
nporeccope.  Mcnons3oBanue  ctwiiel.  CTpyKTYpUpOBaHHbIE  TEKCTOBBIE
nokymeHThl. CHoOcku, oriaBieHue. KomektuBHas paboTra ¢ JIOKYMEHTaMHU.
NHCTpyMEHTBI pelieH3UPOBAHUS B TEKCTOBBIX Tpoiieccopax. OOJayHble CEPBUCHI.
Henoras nepenucka. Pedepar. [IpaBuna nutupoBaHusi UCTOYHUKOB U 0(DOpMIIEHUS
oubnuorpaduuecknx ccbuiok. OdopMieHre CHUCKa TUTEPATYPhbl. 3HAKOMCTBO C
KOMIIBIOTEPHOW BEPCTKOW TEKCTa. TeXHUYecKue CpeacTtBa BBOJA TEKCTA.
Crenuann3nupoBaHHbIE CPEJICTBA PEIAKTUPOBAHUSI MATEMATHUYECKHUX TEKCTOB.

Ananu3 naHHbIX. OCHOBHBIC 3aJjaud aHalM3a JaHHBIX: MPOTHO3UPOBAHUE,
Kiaccudukaiuys, KiacTepu3anus, aHaiu3 oOTKIoHeHuu. IlociaenoBaTenbHOCTD
perieHus 3a7a4 aHajan3a JaHHBIX: COOp MEPBHYHBIX JAaHHBIX, OYHUCTKA W OIICHKA
KauecTBa JaHHBIX, BHIOOP W/WJIM MOCTPOEHUE MOJIEeNH, MpeoOpa3oBaHue JaHHBIX,
BU3yaIM3allisl TaHHBIX, UHTEpIpETaIus pe3yabratoB. [IporpammHubie cpeacTBa U
WHTEPHET-CEPBUCHI [ 00pabOTKU U MpEACTaBIEeHUs TaHHBIX. boJbliie JTaHHbIC.
MamunHoe o0yuenue. HTenekTyanbHblil aHaIU3 TaHHbIX.



AHanu3 JaHHBIX C MOMOIIBIO 3JEKTPOHHBIX Taliuil. Bbrumcienue cymwmsbl,
CpeaHero apupmMeTu4ecKoro, HauboJIbIIET0 (HAMMEHBIIETO) 3HAUCHHS AUAIa30Ha.
Beruucnenune kodduimeHta KOppelsuuu ABYX psanoB AaHHBIX. [loctpoeHue
CTOJOYATHIX, JIMHEWYATBIX W KpYroBbiX auarpamm. lloctpoenue rpaduxos
¢dbynkiuii. [TogOop auHMM TpeH[a, pElIeHne 3a/1a4 MPOTHO3UPOBAHUSI.

UYuciaeHHoe pelIeHHE YpaBHEHHWH C TIOMOIIBI0 ToAOopa mMapaMmerpa.
OnTtuMu3anMsa Kak MOMCK HaWIy4dyllero pelieHys B 3a/laHHbIX yciaoBusx. LleneBas
byHK1us, orpannyeHus. JIokagbHbIE U IT00aTbHBIN MUHUMYMBI 11€JIEBOM (QYHKITUH.
Perenne 3a1a4 ONTUMHU3AIUH C IOMOIIBIO JIEKTPOHHBIX TAOJIHII.

11 KIIACC

Teopernueckne 0CHOBbI HHPOPMATHKH

Teopernueckue MOAXOAbI K OLIGHKE KOJM4ecTBa UWHGOpMAIMU. 3aKoH
annutuBHOCTH MH(OpMmaruu. @opmyna Xapriau. MHpopManus U BEpOSTHOCTb.
®opwmyna lllenHoHa.

Anroputmbl  cxkatust JnaHHbIX. AnroputM RLE. Anroputm Xaddwmana.
Anroputm LZW. AnTropuTMBI CKaTHUs TaHHBIX C OTEPSIMU. Y MEHBIIICHHUE TITyOUHBI
KojrpoBaHus 11BeTa. OCHOBHBIC HeH anroputMoB cxkatus JPEG, MP3.

CkopocTh Tmepefayud JaHHBIX. 3aBUCUMOCTh BpPEMEHH Tiepefayd  oT
MH(POPMAITMOHHOTO 00BhEMA JTAHHBIX U XApAKTEPUCTUK KaHama CBs3U. [IpuunHb
BO3HUKHOBEHHs OMmMMUOOK Tpu Tmepenade JaHHbIX. Konbl, MO3BOJISIONINE
OoOHapy>KMBaTh W HUCIPABJIATh OMIMOKHM, BO3HUKAIONIME TPH Teperaye JTaHHBIX.
Paccrosinne Xsommunra. Koguposanue ¢ moBropenuem 0utoB. Koasl XaMMuHra.

Cucrembl. KOMIOHEHTBI cHUCTEMBI W WX B3aumopcucTBue. (CUCTEMHBIN
ahdekrt. Ynpapnenue kak nHGopMaoHHbli nporecc. OOpaTHas CBs3b.

Mopenun u moaenupoBanue. Llens MopenrpoBanusi. COOTBETCTBHE MOMAEIH
MOJICIUPYEMOMY OOBEKTY WJIM MpoIlecCy, Meiu MoaenupoBanus. dopmanuzarus
MPUKIIAIHBIX 3a]1a4.

[IpencraBienre pe3yiabTaTOB MOJCIUPOBAHUS B BHUIE, YAOOHOM JJis
BOCIIpUATHS yeloBeKoM. I'padpuueckoe npeacrapieHue JaHHBIX (CXEMbI, TaOJIUIIbI,
rpadukn).

I'padpr. OcHoBHbIe MOHATUS. Buasl rpados. Onucanne rpadoB ¢ TOMOIIBIO
MaTpull CMEXKHOCTH, BECOBBIX MaTpHI], CIHUCKOB CMEXHOCTU. Perienue
AITOPUTMUYECKUX  3a/lad, CBSI3aHHBIX C aHalu3oM TpadoB (IMOCTpOEHUE
ONTUMAJILHOTO TYTH MEXIYy BepliMHaMu Tpada, ompeaesieHHue KOoJIUYeCcTBa
Pa3TUYHBIX MyTEH MEXKy BEpIIHHAMU OPUCHTUPOBAHHOTO AIUKINYECKOTO Tpada).

JlepeBbs. bunaproe aepeBo. [lepeBbs momcka. CrmocoObl 00Xoja JepeBa.
[IpencraBnenne apupMeTUUECKUX BBIPAXKEHUM B BUE JepeBa. [ucKpeTHbIe Urpbl
JIBYX UTPOKOB C TIoJiHOM uH(popmarueit. [loctpoenue nepesa nepedbopa BapuaHTOB,



OMKMCAHKWE CTPATErHH UTPhl B TAOIMUYHON (opme. BBIUrphILIHbIE U TPOUTPHILITHBIE
MO3UILINU. BBIMTPBILIHBIE CTPATETUH.

CpencTBa MCKYCCTBEHHOIO0 MHTeJUIeKTa. CepBHCHI MAlllMHHOTO IIepeBoja U
pacmo3HaBaHus ycTHOUM peun. KornutuBHbIe cepBUCHl. neHTHHUKAIUS U TOUCK
N300paKCHU, pacro3HaBaHUe T, CamooOyuaroiuecs CUCTEMBI.
W cKyCCTBEHHBI MHTEIJIEKT B KOMIBIOTEPHBIX HMrpax. VCmosib30BaHHE METOJIOB
MCKYCCTBEHHOT'O MHTEJUIEKTa B oOydaronmx cucreMax. Mcrnoiab30BaHre METO/I0B
MCKYCCTBEHHOI'O0 MHTEIJIEKTa B poOoToTexHuKe. MHTepHeT Bemieil. IlepcnexkTuBbl
Pa3BUTHS KOMIBIOTEPHBIX HHTEJUIEKTYaNIbHBIX cucTeM. HelipoHHble ceTu.

AJITOPUTMBI U IPOrPaAaMMHPOBaHUeE

dopmann3zanus NOHATHS aroputMa. MammuHa TreloprHra Kak yHUBepcaibHas
MoJieinb BeruuciaeHuil. Tesuc Yépua—Twropunra.

OneHka CII0KHOCTH BbIUKCIEHUN. BpeMs paOoTel U 00BEM HCHONB3YyEMOM
naMaTh, WX 3aBUCUMOCTb OT pa3Mepa HUCXOJIHbIX JaHHbIX. OlleHka
ACUMIITOTHYECKOW CIIOKHOCTH  aJIrOPUTMOB. AJNTOPUTMBI IOJMHOMHUAIBHOU
cioxxHocTH. [lepebopHbie anroputmsl. [IpuMepsl pa3inyHbIX aNTOPUTMOB PELLICHUS
OJTHOM 3a71a4M, KOTOPbIE UMEIOT PA3JINYHYIO CIIOKHOCTb.

[lonck mpOCTBIX 4YHCEN B 3aJaHHOM JWAIla30HE C MOMOIIBID AITOPUTMA
«peuieTo DparocheHay.

MHoropa3zpsaHble 1ielble Yuciia, 3a7a41 JJIMHHON apu(pMEeTHKY.

CnoBapu (acconuaTHBHBIE MacCCUBBI, OTOOpaXKEHMs). XAII-TAOJUIBL.
[TocTpoenue anpaBUTHO-4ACTOTHOTO CJIOBAPS ISl 3aJaHHOTO TEKCTA.

Creku. AHamM3 TMPaBUIBHOCTH CKOOOYHOIO BBIpaXKEHHs. BbluucieHue
apu(PMETUYECKOTO BbIPAKEHHUS, 3aIIMCAHHOTO B MOCT(PUKCHOMN popMme.

Ouepenu. Mcnosib30BaHuE oUepenn Il BpEMEHHOIO XPAHEHUS JaHHBIX.

Anroput™bel Ha rpadax. [locTpoeHne MHUHHMajIbHOIO OCTOBHOIO JepeBa
B3BEUICHHOTO CBSA3HOIO HEOpUeHTHUpoBaHHOro rpacda. KommdecTBo pazimyHbIX
nyTel MeXay BepUIMHAMU OPHUEHTHPOBAHHOIO alMKIMYECKOro rpada. AJroputMm
JIeKCTpHL.

[epeBps. Peanuzanus nepeBa ¢ MOMOIIBIO CCbUIOYHBIX CTPYKTYp. [IBOnUHBIE
(bunapubie) aepeBbs. [locTpoeHue nepeBa Mg 3aJaHHOTO apU(DMETHUECKOTO
BbIpakeHUs. PekypcuBHbBIE anroputMbl 00xoja AepeBa. Mcnonb3oBaHue cTeka U
ouepenu s 00Xo/a JiepeBa.

JluHamMpyeckoe INpOorpaMMHUpPOBAaHME Kak METOJ pelIeHus 3a1ad ¢
COXpPaHEHUEM MPOMEKYTOUHBIX PE3YyJbTAaTOB. 3aJayd, PEIIAEMBIE C MOMOILIBIO
JUHAMUYECKOTO MPOTPaMMUPOBAHMS: BBIUMUCIECHUE PEKYPCUBHBIX (PYHKIUH,
MOACYET KOJIMYECTBA BAPUAHTOB, 38141 ONTUMHU3ALUU.

[ToHsiTue 06 0OBEKTHO-OPUEHTUPOBAHHOM MPOrpaMMHUpOBaHUU. OOBEKTHI U
kiaccel. CBoMcTBa U MeTO/bl 00bEeKTOB. OOBEKTHO-OPUEHTHUPOBAHHBIN aHAIU3.



Pa3paboTka mnporpaMm Ha OCHOBE OOBEKTHO-OPUEHTHPOBAHHOTO TOJXOJA.
WNukancynsius, Hacae0BaHKue, MOTUMOpPdU3M.

Cpenbl ObicTpoli pa3paboTku mnporpamM. IIpoektupoBanue wunTepdeiica
nojb30Batess. Mcrnonb30BaHUE TOTOBBIX YIIPABIISIEMBIX JIEMEHTOB JIJIsl IOCTPOCHUS

uHTepderica.
O030p  s3bIKOB  mporpammupoBanusi.  lloHsTHe 0  mapamurmax
POTPaMMHPOBAHHS.

NupopManuoHHBIE TEXHOJIOTHH

OTtanbkl  KOMIIBIOTEPHO-MATEMATUYECKOTO  MOJCIUPOBAHUS:  MOCTAHOBKA
3amaun, pa3paboTka  MONENTH, TECTUPOBAHHWE  MOJICTH, KOMITBIOTEPHBIN
AKCHEPUMEHT, aHAJIN3 PE3YJIbTATOB MOAECIHPOBAHUSI.

JuckpeTn3anuss OpU MATEMATHYECKOM MOJEIUPOBAHUU HENPEPBIBHBIX
npoiieccoB. MoenupoBanue IBXeHus. MoaenrpoBaHue OMOJIOTHUECKUX CUCTEM.
MaremaTudyeckre MoJield B HSKOHOMHKE. BBIUYMCIUTENbHBIE JKCIEPUMEHTHI C
MOJEISIMU.

OOpaboTKka pe3yJbTaTOB SKCIEPUMEHTA. METOoJT HAUMEHBIINX KBaJPaTOB.
OneHKka 4YHCJIOBBIX TApPaMETPOB MOJCIUPYEMBIX OOBEKTOB M MPOIECCOB.
BoccraHoBieHre 3aBUCUMOCTEN T10 PE3YJIbTaTaM 3KCIIEPUMEHTA.

BepostHoctaeie  momenu.  Metoasl Monte-Kapno.  MiMutanmonsHoe
MojenupoBanue. CUCTEMBI MaCCOBOTO OOCITYKUBaHUS.

Tabnuunbie (pensiMoHHBIC) Oa3bl JMaHHBIX. Tabnmuna — mMpeacTaBiICHUE
cBelleHHi 00 OMHOTHMHIHBIX 0OBekTax. Iloje, 3ammch. Kimrou Tabmunel. Padora c
rotoBoil 0a3oil naHHBIX. 3amnojgHeHue Oa3bl JaHHBIX. llowck, copTUpoBKa u
dbunbTpanus TaHHBIX. 3aMpochkl Ha BBIOOPKY JaHHBIX. 3alpoChl C MapameTpaMu.
Briuncrnsiembie moJsi B 3ampocax.

MHorotabnuunbie 6a3bl JaHHBIX. THIIBI CBsA3EH MeXy TabauiiaMmu. BHenHui
kJto4. [lenocTHOCTh 0a3hl TaHHBIX. 3aMpPOChl K MHOTOTA0JIMYHBIM 0a3aM JaHHBIX.

HNurtepHeT-nipunoxenus. 1lonsaTre 0 cepBEpHON M KIMEHTCKOW YacTsAX CauTa.
TexHonoruss «KJIUEHT — CEpBEP», €€ NOCTOMHCTBA U HeAOCTaTKU. OCHOBBI A3bIKa
HTML wu kackamubix tabmui ctuieit (CSS). Cuenapuu Ha si3bike JavaScript.
®dopMbl Ha BEO-CTpaHUIIE.

Pa3Mmelienne BeO-caliToB. Y ciayra XocTuHra. 3arpys3ka (aiijioB Ha CailT.

BBon m300pakeHU C UCIOJIb30BAHUEM PA3IUYHBIX IU(GPOBBIX YCTPOUCTB
(mudpoBeIX (poToanmapaToB U MHKPOCKOIIOB, BUIEOKAMEp, CKAHEPOB M JIPYTUX
ycTtpoictB). ['padmueckuii penaktop. Pazpemenue. Kaapuposanue. Mcnpasienue
nepcriektuBbl.  I'mctrorpamma. Koppekius  ypoBHEH, KOppeKiusi IBETa.
OOecuBeurBaHUE I1BETHBIX U300pakeHui. Perymb. Pabora ¢ obGmactsamu.
OUIIBTPHL.



MHorocnolinpie u3o0pakeHus. TekcroBble ciou. Macka cnosi. Kananbl.
CoxpaHnenue BbaeneHHOW oOnactu. IloaroroBka mimocTpauuii s BeO-CalTOB.
AHUMUPOBAaHHBIE U300PAKEHUSI.

Bektopnas rpaduka. I[lpumutuBel. M3MmeHeHue mopsaka dSJIEMEHTOB.
BeipaBHuBanue, pacnpenenenue. I'pynnupoBka. Kpusble. @opMarsl BEKTOPHBIX
pucyHkoB. HMcnionb30BaHue KOHTYpOB. BekTopu3zamus pacTpoBbIX H300paXeHH.

[ IpyHIUMIIBI TOCTPOEHUS U PENAKTUPOBAHMS TPEXMEPHBIX Mojenel. CeTOuHbIe
Mojziend. Marepuanel. MogenvpoBaHue HMCTOYHUKOB OCBemieHus. Kamepsl.
AnutuBHble TexHosoruM (3 D-nipunTtepsl). [loHsTHE 0 BUPTYalbHON peaTbHOCTH U
JIOITIOJTHEHHOM PEaIbHOCTH.



INDTAHUPYEMBIE PE3VIJIbTATBI OCBOEHMA IIPOITPAMMBI 11O
MHO®OPMATUKE (YTJIYBJIEHHBIM YPOBEHB) HA YPOBHE CPEJHEIO
OBIIEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE  pe3yJbTaThl  OTPaX)alrOT TOTOBHOCTb U  CIIOCOOHOCTh
o0y4arommxcs pPYyKOBOJCTBOBATHCS CPOPMUPOBAHHOM BHYTPEHHEU MO3UIUEH
JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX OpHUEHTAlMH, TO3UTUBHBIX BHYTPEHHHX
yOEXJIEHU, COOTBETCTBYIOIIMX TPATUIMOHHBIM IIEHHOCTSM  POCCHUHCKOTO
oOIIecTBa, pacCHIMPEHNE XU3HCHHOTO OMbBITA M OMBITA JCSITCIBHOCTH B IMPOIIECCE
peanm3alid  CpeACTBAaMH  ydeOHOTO TpeAMETa OCHOBHBIX  HAMpPaBJICHUN
BOCIIMUTATENBHOUN JESITEbHOCTH.

B pesynprate wusydenuss HHPOPMATUKM HA YPOBHE CPEIHETO OOIIETO
oOpa3oBaHus y oOydaromierocsi 0yaytr copMupoBaHbl CIEAYIONIUE JTUYHOCTHBIC
pEe3yIbTaTHI:

1) rpamIaHCKOro BOCIIMTAHMS

OCO3HAHHME CBOMX KOHCTUTYIIMOHHBIX MTPaB U 00A3aHHOCTEH, yBaXKCHHE 3aKOHA
U TPaBOMNOPANIKa, COOJIOJEHHUE OCHOBOMOJATAIONIMX HOPM HH(POPMAIMOHHOTO
npaBa U UHGOPMAIMOHHON OE30M1aCHOCTH;

TOTOBHOCTh TMPOTHUBOCTOATH HWJEOJOTUU JKCTPEMH3Ma, HaIMOHAJIU3Ma,
KCeHOGOOUHN, JTUCKPUMHUHALIUM TIO0 COLMAIbHBIM, PEIUTHO3HBIM, PAaCOBBIM,
HallMOHAJIbHBIM MPU3HAKaM B BUPTYaJIbHOM MIPOCTPAHCTBE;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

IIEHHOCTHOE OTHOIIEHUE K UCTOPUYECKOMY HACEIUI0, TOCTHXKeHusIM Poccun
B HayKe, UICKYCCTBE, TEXHOJIOTUSX, TOHUMaHUE 3HAaYeHU UHPOPMATUKH KaK HAyKU
B KU3HHU COBPEMEHHOTO OOIIECTBA;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUYECKOTO TTOBEICHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSACh HAa MOPAJIbHO-HPABCTBEHHBIC HOPMBI U LIEHHOCTH, B TOM YHUCJIE B
cetu MHTepHeT;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHHWE K MHPY, BKIIOUYAs OCTETUKY HAy4YHOTO H
TEXHUYECKOTO TBOPYECTBA;

CIIOCOOHOCTh BOCHPUHUMATH PA3JUYHBIC BHUJbI HCKYCCTBA, B TOM YHCIIC
OCHOBAHHOTO Ha MCIOJIb30BaHUN WH()OPMAITMOHHBIX TEXHOJIOTHH;

5) pu3UecKOro BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh  3JI0POBOrO M Oe3omacHoro  oOpaza  KU3HH,
OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 3/I0POBbIO, B TOM UHCJIIE 3a CUET COOJIIOACHUS



TpeOOBaHMI  Oe30macHOl  AKCIUlyaTalluu  CPeACTB  MHGOPMAIIMOHHBIX U
KOMMYHUKAIIMOHHBIX TEXHOJIOTHl;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K AaKTHUBHOH JESITEIBHOCTU TEXHOJOTMYECKOM M COLMAIBHON
HAIPaBIEHHOCTH, CIIOCOOHOCTh WHUIIMUPOBATH, INIAHUPOBATH U CAMOCTOSITENILHO
BBITIOJIHATH TaKyIO I€SITEIbHOCTD;

uHTEepec K cdepaM MpoPecCHOHATLHON ACSTENbHOCTH, CBS3aHHBIM C
WH)OPMATUKOHN, MPOTPAMMHUPOBAHUEM U HH(POPMANUOHHBIMH TEXHOJIOTHIMH,
OCHOBAHHBIMH Ha JOCTIKCHUAX HAyKH WH(OOPMATUKA U HAYIHO-TEXHUYICCKOTO
mporpecca, yMEHHE COBepLIaTh OCO3HAHHBIN BBIOOp Oynymied mnpodeccun u
peann30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TIIaHbI;

TOTOBHOCTh M CIIOCOOHOCTh K O0Opa3OBaHHIO U C€aMOOOpa3OBaHUIO Ha
MPOTSHKEHUN BCEU JKU3HU;

7) IKOJIOTUYECKOT0 BOCIIMTAHUSA:

OCO3HaHHE TJI00aTBHOTO XapakTepa JKOJOTMYECKHX MpoOjieM M MmyTed uX
pelieHusi, B TOM 4YuClIe C Y4€TOM BO3MOXKHOCTEH HMH(POPMAIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTUH;

8) HeHHOCTH HAYYHOI'0 MO3HAHMSL:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH, IOCTIKEHHUSIM HayYHO-TEXHUYECKOIO Iporpecca H
OOIIECTBEHHOM MPAKTUKH, 32 CUET MOHUMAHUS POJIU HH(OOPMAIITMOHHBIX PECYPCOB,
MH(MOPMAITMOHHBIX TPOIECCOB U HH(MOPMAIIMOHHBIX TEXHOJOTHN B YCIOBUSIX
unppoBoil TpaHchopmanuu MHOTUX cep KU3HU COBPEMEHHOTO OOIIECTBA;

OCO3HAHWE LIEHHOCTU HAYYHOM JeATEIbHOCTH, TOTOBHOCTH OCYIIECTBIISTH
MPOEKTHYIO M UCCIEA0BATENBCKYIO AESTEIbHOCTh NHIUBUAYAJIBHO U B TPYMIIE.

B nporuecce 10CTUXKEHNS TNYHOCTHBIX PE3YIbTATOB OCBOCHHS POTrPaMMBI 1O
nH(popMaTHKE y OOYyYaIOMIMXCS COBEPIICHCTBYETCS 3MOLMOHAIBHBIM MHTEIIEKT,
Ipeanojararmi copMupoBaHHOCTS:

CaMOPETYJIUPOBAHHUS, BKIIOUYAIOUIETO CAMOKOHTPOJIb, YMEHHE TNPUHUMATH
OTBETCTBEHHOCTh 32 CBOE IMOBEACHHME, CIIOCOOHOCTh aJIalTUPOBAaThCA K
HYMOIMOHAIIEHBIM U3MEHEHHSIM U TIPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHE MOTHBAI[MH, BKIIIOUAIOICH CTpEeMJIEHHE K JTOCTHKEHUIO LIeNId U
yCIexy, ONTUMHU3M, WHUIIMATUBHOCTh, YMEHHUE JEeWCTBOBATb, UCXOJS M3 CBOMX
BO3MOKHOCTEH;

AIMIMATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh SMOIMOHATIBHOE COCTOSIHUE
JIPYTUX, YYUTHIBATH €r0 MPH OCYIIECTBICHUHM KOMMYHHUKAIIUU, CIOCOOHOCTH K
COUYBCTBHIO U COINEPEKUBAHUIO;

COLIMAJIBHBIX HABBIKOB, BKIIFOUYAIOIIUX CIOCOOHOCTH BBICTPAUBATh OTHOIIICHHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIISATh UHTEPEC U pa3pemiaTh KOH(IUKTHI.



METAINIPEJMETHBIE PE3YJIBTATbBI

B pesynpraTe wu3ydeHUss MHPOPMATHKH Ha YPOBHE CPEAHETO OOIIEro
oOpazoBanusi 'y oOydaromerocs OyayT cGOpMHUPOBAHBI MeETaNpeIMETHBIC
pe3yabTaThl, OTPAXXCHHBIE B YHUBEPCAJbHBIX Y4EOHBIX NEHCTBHUSX, a UMEHHO —
NIO3HABATEIbHbIE yHUBEpCAJIbHbIE Yy4eOHbIE JEHCTBUSA, KOMMYHHUKATHBHBIC
YHHUBEpCAIIbHBIC y4YeOHbIC NEHCTBHS, PETYJSTHBHBIC YHUBEPCAJIbHBIC Yy4eOHBIC
JICCTBUS, COBMECTHAS ICATEIBHOCTb.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe [1eiiCTBUS

1) 6a30BbIe JJOrMUYecKUe AeiiCTBHUA:

CaMOCTOSITENNFHO  (OPMYJIUPOBaTh W aKTyalM3UpOBaTh  MpoOieMmy,
paccmaTpuBath €€ BCECTOPOHHE;

yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK WJIM OCHOBAaHHUA /I CpaBHEHUS,
Kiaccudukanuy u 00001IeHUS;

OTPENAETATh ILENU JEATEIbHOCTH, 3a/aBaTh IMapaMeTpbl U KPUTEPUU HX
JOCTYOKCHHSI,

BBISIBJISITh 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMATPUBAEMBIX SBJICHUSX;

pa3pabaThiBaTh IJIaH PEIICHHS MPOOJEMBbI C YYETOM aHAIU3a WMEIOIIUXCS
MaTepuaIbHBIX U HEMaTepUuaIbHBIX PECYPCOB;

BHOCHTH KOPPEKTHBHI B JACSITEILHOCTD, OIICHUBATh COOTBETCTBUE PE3YIHTATOB
EJISIM, OIICHUBATh PUCKHU TOCIEICTBUN ACSITETFHOCTH;

KOOPJIMHUPOBATH U BBITIOIHITH padOTy B YCIOBUSAX PEaJbHOTO, BAPTYAIHHOTO
¥ KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEaTHBHOE MBIIIICHUE TIPH PEIICHNN KU3HCHHBIX MPOOIIEeM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HefiCTBUSA:

BJIAJICTh HABBIKAMH y4E€OHO-UCCIIEIOBATEIBCKON U MMPOCKTHOM JESTEIBHOCTH,
HAaBBIKAMHM  paspelieHusi MpoOsieM, CIMOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEILHOMY MOWCKY METOOB PEIICHUS IPAKTUYECKUX 3a/1a4, IPUMECHEHHIO
pa3IMYHBIX METOJIOB MMO3HAHUS;

OCYIIECTBISTh Pa3NUYHbIE BUABI ACSITEILHOCTH MO TMOJYYCHHUIO HOBOTO
3HAHMS, €r0 WHTEPHpETallH, MPeoOpa30BaHUIO U TMPUMEHEHUIO B Pa3UYHBIX
y4eOHBIX CHUTyallMsiX, B TOM 4YHCJIE€ TPH CO3JaHUU YYCOHBIX W COIMATBHBIX
IPOEKTOB;

dbopMHpOBaTh HAYYHBIA TUI MBIILIEHUS, BIaJAeTh HAYYHOU TEPMUHOJIOTHEM,
KJTFOUEBBIMHU MTOHATUSAMHU U METO/IAMH;

CTaBUTh H (OPMYIUPOBaTh COOCTBEHHBIC 3a7a4ll B 00pa30BaTEILHOU
NESATETLHOCTH U KU3HCHHBIX CUTYaIIUSIX;



BBISIBJISITH TPUYMHHO-CIICACTBCHHBIE CBSI3M W aKTyaJM3WpOBaTh 3a/auy,
BBIJIBUTATh TUTIOTE3Y €€ PEIICHNUsI, HAXOUTh apTyMEHTHI JJIs1 I0Ka3aTeIhCTBA CBOMX
YTBEPXKACHHM, 3a]JaBaTh TApaMETPhl M KPUTEPHUH PEIICHUS;

aHANMM3UPOBATh TIOJNYYCHHBIC B XOJE PEIICHHUS 3a7addl  pPe3yJIbTaThl,
KPUTUYECKHA OIICHUBATh UX IOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHUE B HOBBIX
YCIIOBUSIX;

JlaBaTh OIIEHKY HOBBIM CHUTYAIlUsIM, OIEHUBAThH MPUOOPETEHHBIH OIIBIT,

OCYIICCTBIIAThH IIE€JICHANIPABICHHBIA TMOUCK TIEPEHOCAa CPEACTB U CIIOCOOOB
JEHUCTBUS B MPOGECCHOHANTBHYIO CPENy;

YMETh TIEPCHOCHUTHh 3HAHUS B IMO3HABATEIBHYIO M TMPAKTHYECKYIO OOJacCTH
KU3HECITCIIHOCTH;

YMETh MHTETPUPOBAThH 3HAHUSI U3 PA3HBIX MIPEAMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIC WJCH, TpEjiaraTb OPUTHHAIBHBIC TMOIXOIbI W PEIICHUS,
CTaBUTH MTPOOJIEMBI U 33/1a4UH, JIOITYCKAIOIINE aTbTEPHATHBHBIC PEIICHUS.

3) pabdora ¢ ungopmanmei:

BJIAJICTh HaBBIKAMU MOJy4YeHUs WHOOPMAIIUU U3 UCTOYHUKOB PAa3HBIX THUIIOB,
CaMOCTOATENIHO  OCYIIECTBJIATh  IOWCK,  aHalu3, CHUCTEMaTU3aluilo |
WHTEPIPETANNIO MHPOPMAINH PA3INIHBIX BUIOB U ()OPM MPEACTABICHUS;

co3daBaTh TEKCTHI B Pa3aUYHBIX ¢dopMarax ¢ ydETOM Ha3HAYCHUS
uHpopMaluu U IIEJIEBOM  ayJUTOpUM, BBIOMpas ONTUMAIBHYIO  (QopMy
MIPE/ICTABIICHUS U BU3YyaJIU3aIUH;

OIICHMBATh JIOCTOBEPHOCTD, JICTUTUMHOCTh WH(POpPMAIHH, €€ COOTBETCTBHE
MIPaBOBBIM M MOPAIBHO-ITHYCCKUM HOPMaM;

UCIIOJIB30BaTh  CPEACTBA  WH(MOPMAITMOHHBIX W KOMMYHHKAIIMOHHBIX
TEXHOJIOTUIA B PEIICHWH KOTHUTHBHBIX, KOMMYHHKATUBHBIX U OPraHU3alMOHHBIX
3aJ1a4 ¢ COOI0ICHUEM TPEOOBAHMI )PTOHOMUKH, TEXHUKH 0€30MMaCHOCTH, TUTUEHBI,
pecypcocOepexeHus, MPaBOBBIX M AITHYECKUX HOPM, HOPM HWH(OOPMAITMOHHON
0e30macHOCTH;

BJIAJCTh  HaBBIKAMHM  pAacloO3HaBaHWS M 3alUTHl  WH)OpMaIuw,
nH(OPMAITMOHHON 6€30MaCHOCTH JINYHOCTH.

KoMMyHHUKaTHBHBIC YHHBeEpPCaAJIbHbIC Y4eOHbIE JeHCTBUS

1) oO1enme:

OCYIIECTBIJISITh KOMMYHHKAIIMU BO BCeX cepax KU3HU;

pacro3HaBaTh HeBepOaJibHbIE CpEACTBA OOIIEHUS, TMOHUMATh 3HAYCHHUE
COIMAJIBHBIX 3HAKOB, PACMO3HABaTh MPEANOCHUIKM KOH(IMKTHBIX CUTYyalluil |
CMSITYATh KOH(JIUKTHI;

BJIQJIETh  Pa3JIMUYHBIMU  CcrocobaMu  OOIIEHUST W B3aUMOJCHCTBUI,
apryMEHTHUPOBAHHO BECTHU JUAJIOT, YMETh CMATYaTh KOH(DJIUKTHBIE CUTYaIlUU;



pPa3BEPHYTO M JIOTUYHO H3JaraTh CBOIO TOYKY 3pPEHHSI C HCMIOJIb30BAaHHUEM
SA3BIKOBBIX CPEJICTB.

2) coBMeCTHasA AesITeJIbHOCTD:

IMOHUMAaTh M MCIIOJB30BaTh MNPEUMYIIECTBA KOMAHIHOM M WHIHWBUIYaJIbHOU
padoThI;

BBIOMpaTh TEMaTUKY M METOIbl COBMECTHBIX JEHUCTBUH € Y4ETOM OOIIUX
MHTEPECOB U BO3MOKHOCTEN KaXJ0T0 YJICHA KOJUIEKTUBA,

MPUHUMATh  LEJIM  COBMECTHOM  JECATEIIBHOCTH, OPraHW30BbIBAaTH U
KOOPJIMHUPOBATh JICMCTBUSL MO HX JOCTHXKCHUIO: COCTABJATH IMJAH JIEMCTBUH,
pacnpenensaTb poiad ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaThb pe3YJIbTaThl
COBMECTHOM pabOTHI;

OIICHUBATh KAYECTBO CBOET0 BKJIaJa M KaXKI0T0 Y4aCTHUKA KOMAaH bl B OOIININ
pe3yabTarT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeajaratb HOBBIE MPOEKTHI, OLECHWBATh HAEU C TO3UIMH HOBU3HBI,
OPUTHHAIBHOCTH, MPAKTUYECKOW 3HAUYMMOCTH;

OCYIIECTBIIATh TMO3UTUBHOE CTPATETMYECKOE TOBEACHHUE B Pa3JIAYHBIX
CUTYaIUAX, IIPOSIBIISATH TBOPUYECTBO U BOOOpaKeHUE, ObITh MHUITUATUBHBIM.

PeryasiTuBHbIC YHUBeEpCAJbHbIC YUeOHbIE 1eiiCTBUS

1) camoopranuszaums:

CaMOCTOSITEJIbHO OCYLIECTBIIATH IMO3HABATEIBHYIO JEATEIBHOCTD, BBIABIATH
po0JIeMBbl, CTaBUTh U (HOpMYyIHUpPOBATH COOCTBEHHBIC 3a7a4i B 00pa30BaTEIbHOMN
JEATEIIbHOCTH M )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENILHO COCTABJISATH IIJIaH PEIICHUS] TPOOIIEMBI C YUETOM UMEOITUXCS
pECypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEINOYTECHUM;

JIaBaTh OLIEHKY HOBBIM CHUTYalIHsIM;

pacHIMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEITOYTCHHI;

JienaTh OCO3HAHHBIN BEIOOD, apryMEHTHUPOBATH €r0, OpaTh OTBETCTBEHHOCTH 32
penieHue;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

Croco0CTBOBaTh (OPMHUPOBAHUIO U TIPOSBICHUIO HIUPOKOW DJPYAUIIUU B
pa3HbIX 00JIACTAX 3HAHUM, TOCTOSHHO TIOBBIIATH CBOM OOpa3oBaTEIbHBIA U
KYJbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OIIEHKY HOBBIM CHUTYyallUsiIM, BHOCUTh KOPPEKTHUBBI B JICSITEIHHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB IEISIM;

BIAJCTh HABBIKAMH  TI03HABATENBHON  pedyIeKCMH  KaK  OCO3HAHMS
COBEpIIIAEMBIX JEHUCTBUM M MBICIUTEIBHBIX MPOILIECCOB, HUX pPE3yJIbTaTOB U



OCHOBAHMM, MCIOJb30BaTh MPUEMBI pe@IeKCUU ISl OLEHKU CHUTyallud, BHIOOpA
BEPHOTO PEIICHUS;

OLICHMBATh PUCKHU ¥ CBOEBPEMEHHO NMPUHUMATD PEIICHUS 10 UX CHUYKCHHUIO;

NPUHUMATh MOTHBBI M apryMEHTbl APYTUX NPU aHaJIu3€ pe3yJbTaToB
JEATEIIbHOCTH.

3) npuHATHS Ce0H U APYTHUX:

MPUHUMATh ce0sl, MIOHUMAsi CBOU HEJIOCTATKU U JJOCTOMHCTBA;

NPUHUMATh MOTHBBI M apryMEHTbl APYTUX NPU aHalIu3e pe3yJIbTaToB
JEATEIIbHOCTH;

MpU3HABaTh CBOE MPABO U MPABO JAPYTHX HA OLIUOKY;

pa3BUBaTh CIIOCOOHOCTH MOHUMATh MUP C MO3ULIUU JPYTOTO YeJIOBEKA.

HPEIMETHBIE PE3YJIbTATDBI

B mnpouecce uzydenus kypca HH(POpPMATUKH YIIIyOJEHHOro YpoBHsS 6 10
Knacce 00ydaromuMucs Oy1yT TOCTUTHYTHI CIEAYIOIINE MPEAMETHBIE PE3YIIbTAThI:

BJIAJCHUE NPEACTABICHUSIMH O POJM MHPOPMALMH M CBA3aHHBIX C HEH
IOPOLECCOB B NPUPOJIE, TEXHUKE M OOLIECTBE, MNOHATUAMU «HUH(OpMaLUsD,
«MH(OPMALIMOHHBIN MPOIIECCH, KCUCTEMAY», KKOMIOHEHTBI CUCTEMBI», «CUCTEMHBII
ahdexty, «mHDOpMaLIMOHHAS CUCTEMAY, «CUCTEMA YIIPABIICHUS;

BJIAJ€HUE METOAaMH IOMCKa HHpopManuu B ceTh VHTepHET, yMeHmHe
KPUTUYECKU OLIEHUBATh MH(DOPMALUIO, OIYUEHHYIO U3 ceTu IHTepHEeT;

YMEHHE XapaKTepu30BaTh OOJbIIME JaHHbIE, TPUBOJAUTH IPUMEPHI
VUCTOYHUKOB MX IIOJIy4eHMS] M  HAlpaBJICHHUA HCIIOJIb30BAaHUSA, YMEHHUE
KJIacCU(HUIIMPOBATh OCHOBHBIE 33Jaud AaHaJM3a JaHHBIX (IIPOTHO3UPOBAHUE,
KJaccuukanus, KJIacTepU3alus, aHanIu3 OTKJIOHEHU), MOHUMATh
NOCJIEI0BATEIbHOCTD PEILICHUS 3a/1ay aHAJIM3a JaHHBIX: cOOp MEPBUYHBIX JIaHHBIX,
OYUCTKAa M OIICHKa KauecTBa JaHHBIX, BBIOOp W/WIM TOCTPOEHUE MOJEIH,
npeoOpa3oBaHue JAHHBIX, BU3yalIU3alysl 1aHHbIX, HHTEPIPETalus pe3yIbTaToB;

NOHMMAHUE OCHOBHBIX NPHUHIIMIIOB YCTPOMCTBA W (PYHKUMOHUPOBAHMS
COBPEMEHHBIX CTAIlMOHAPHBIX U MOOUIIbHBIX KOMITBIOTEPOB, TEHAECHIUN Pa3BUTHS
KOMITBIOTEPHBIX TEXHOJIOTUH;

BJIa/ICHUE HaBbIKAaMH pabOTHl C OMEPAIMOHHBIMH CHCTEMaMH, OCHOBHBIMU
BUJIaMU ITPOTPAMMHOT0 0OecrieueHust AJi PElIeHHs] Y4eOHbIX 3a71a4 10 BEIOpaHHON
crienuain3aluu;

HaJIM4KEe MPECTABICHUN O KOMIIBIOTEPHBIX CETSIX U UX POJIM B COBPEMEHHOM
Mupe, 0 0a30BbIX MPUHIIUIIAX OPTaHU3ALUN U QYHKIIMOHUPOBAHUS KOMITbIOTEPHBIX
ceTeil, 00 OOmMUX MPUHIUIAX pPa3pabOTKH W (YHKIMOHUPOBAHUS HMHTEPHET-
IIPUIIOKEHN;



NOHMMAaHUE YIpo3 HUH(POPMALIMOHHON 0€3011aCHOCTH, UCII0JIb30BAaHNE METO/I0B
U CPEICTB MPOTHUBOACHCTBUS ATHM YIrpo3aM, COOJOAeHHE Mep O0e30IacHOCTH,
IpEeIOTBPALIAONINX HE3aKOHHOE paclpOCTPAHEHHE MEPCOHAIBHBIX JaHHBIX,
coOmonenre TpeOOBaHUN TEXHUKH OE30MaCHOCTH M THUTHEHBI MpU paboTe C
KOMIBIOTEPAMH U JIPYTUMH KOMIIOHEHTaMH IU(POBOrO OKPYKEHHUS, TTOHUMaHUE
IIPABOBBIX OCHOB MCIOJIb30BaHUS KOMIIBIOTEPHBIX IIPOrpaMM, 0a3 JaHHBIX U PaOOTHI
B ceTH HTEpHeT;

NOHUMAHUE OCHOBHBIX MPUHUMUIIOB JUCKPETU3ALMH PAa3JIUYHBbIX BHUIOB
uHbOpMaIlMK, YMEHHE ONpeNeniaTh HHPOPMAIMOHHBIA O0O0BEM TEKCTOBBIX,
rpaduueckux M 3BYKOBBIX JAHHBIX NMPHU 3aJaHHBIX MapaMeTpax JMCKPETU3alluH,
YMEHHE ONPEAEINIATh CPEHIO CKOPOCTh NEPEAAYM TAHHBIX, OLIEHUBATh U3MEHEHHE
BPEMEHM TIepefauyd IpU HU3MEHEHMH HWH(GOPMALMOHHOIO 00bEMa JaHHBIX U
XapaKTEPUCTHUK KaHaJa CBA3H;

YMEHUE KCIONb30BaTh MPU PEUICHUH 3a/1a4 CBOMCTBA MO3UIIMOHHOW 3alUCU
YUCEJI, AITOPUTMA ITOCTPOEHUS 3aIIMCH YUCIIA B TO3UIIMOHHON CUCTEME CUUCIICHUS
C 3aJlaHHBIM OCHOBAHHUEM M IIOCTPOCHHS YHUCIA 0 CTPOKE, COAEPIAIIECH 3amuCh
3TOTr0 YMUCJIA B TO3UIIMOHHON CUCTEME CUNUCIIEHUS C 3aJaHHBIM OCHOBAaHUEM, YMEHUE
BBINIOJIHATH ApU(PMETHUECKHUE ONEpallii B TO3ULIMOHHBIX CUCTEMAX CUUCIICHUS;

YMEHUE BBINOJHATH MPe0oOpa30BAHMS JIOTUUECKUX BBIPAXKECHHM, HCIIONb3YS
3aKOHbl ajareOpbl JIOTUKM, YMEHHUE CTPOUTh JIOTUYECKOE BBIPAXKEHHE B
JU3BIOHKTUBHOM U KOHBIOHKTUBHOM HOPMaJIbHBIX (hOpMax IO 3aJlaHHOM Tabnuie
VMCTUHHOCTH, HUCCJIEN0BATh O0OJACTh MCTUHHOCTU BBICKA3bIBaHUS, COAEPIKAIIETO
NIEpeMEHHBIE, PEIIATh HECI0KHbIE JJOTUYECKUE YPABHEHUS U CUCTEMbI YpaBHEHUIA;

NOHMMaHuEe O0a30BbIX aJITOPUTMOB OOpPAaOOTKM YHUCIOBOM M TEKCTOBOM
uHbopMaluu (3aUCh YMCEN B MO3UIMOHHON CHCTEME CUHMCIICHUS, HaXOKJIEHUE
BCEX MPOCTHIX YHMCEI B 33JJaHHOM JMara3oHe, 00padoTKka MHOTOpa3psIAHbIX LEIbIX
YHUCe, aHAJIU3 CUMBOJIBHBIX CTPOK M JPYIHX), aITOPUTMOB MMOMCKA U COPTUPOBKH,
YMEHUE ONpPEAENATh CI0KHOCTh HM3Yy4aeMbIX B Kypce Oa30BBIX alTOPUTMOB
(cyMMUpOBaHHE D3JIEMEHTOB MacCHMBa, COPTHPOBKAa MaccuBa, IepeOOpHbIe
QJITOPUTMBI, IBOUYHBIM MOUCK) M NPUBOJUTH IPUMEPHI HECKOJIBKUX aJITOPUTMOB
Pa3HOM CJIOKHOCTH ISl PEIIEHUS OJHOU 3a/1a4u;

BJIAJICHUE YHUBEPCAJIbHBIM S3BIKOM IMPOTPAMMHUPOBAHUSI BBICOKOTO YpPOBHSI
(Python, Java, C++, C#), mnpeacraBieHusMH O O0a30BBIX THIAX JaHHBIX |
CTPYKTypax JaHHbIX, YMEHUE MCIOJb30BaTh OCHOBHBIE  YIPABIIAIOIIUE
KOHCTPYKLMH, YMEHHUE OCYILIECTBIATh AHAINW3 NPEIJOKEHHOM MPOTrpaMMBbI:
OTNPENENATh PE3YNbTaThl pabOThl MPOTPAMMBI MPU 3aJaHHBIX WCXOJHBIX JaHHBIX,
ONpENENATh, NPU KAKUX HCXOJHBIX JAHHBIX BO3MOKHO MOJIyYEHHE YKa3aHHBIX
pe3ynbTaTOB, BBIABISTH JIAHHBIE, KOTOPbIE MOTYT IPHUBECTH K OLIMOKE B padoTe
nporpaMMmel, GOPMyYITHPOBATh MPEAJIOKEHHUS M0 YIYUIIEHUIO TPOrPaMMHOTO KO/a;



YMEHHME CO3/1aBaTb CTPYKTYpUPOBAHHBIE TEKCTOBBIE JIOKYMEHTHl U
JEMOHCTpAIlMOHHbIE MATEPHAJIbI C UCIIOJIb30BAaHUEM BO3MOMKHOCTEN COBPEMEHHBIX
IPOrPaMMHBIX CPEJCTB U 00JIAYHBIX CEPBUCOB;

YMEHUE UCIOJb30BaTh AJEKTPOHHbBIE TAOJUIIBI /ISl aHATIN3a, IPEICTABICHUS U
00paOOTKH JAaHHBIX (BKJIIOYasi BBIYHUCICHHE CYMMBI, CPEIHETO apu(PpMETHUECKOTO,
HauOONbIIEr0O M HAUMEHBLIETO 3HAYEHUN, pEUIeHHE YypaBHEHUM, BBIOOP
ONTUMAJBHOIO  pEIIeHUs, MOoA0Op JMHMM  TpPEHAd, pElIeHue  3ajad
IIPOTHO3UPOBAHUS).

B npouecce u3yueHus kypca MHGOPMATHKU YIiyOJE€HHOro ypoBHS 6 11
Kacce 00yJaronMucs OyTyT JOCTUTHYTHI CIAEAYIOIIHNE MPEIMETHBIE Pe3yIbTaThl:

YMEHHE CTPOUTh HEPABHOMEPHBIE KOJBI, JONYCKAIOIIME OJHO3HAYHOE
JEKOIUPOBaHUE COOOIIeHUH (TpeUuKCHBIE KOABI), HCIOJIb30BATH IMPOCTEHIINE
KOJIbl, KOTOPBbIE MO3BOJISIIOT OOHAPYKUBATh U MCHPABIIATH OLIMOKU MpU Nepeaayde
JAHHBIX, CTPOUTH KOJ, 00€CIEeUMBAIOIIMI HAMMEHBIIYI0O BO3MOYKHYIO CPEIHIOIO
JUIMHY COOOILEHUsI MPU HU3BECTHOM 4YacTOTE CHUMBOJIOB, MOSCHATH NPUHIUIIBI
paboThI MPOCTHIX AITOPUTMOB CKATHSI TAaHHBIX;

YMEHHE pelllaTh aJrOPUTMUUYECKUE 3ajaud, CBSI3aHHBIE C aHAJIU30M Irpados
(337241 MOCTPOEHUSI ONTHUMAJIBHOTO ITyTH MEKy BepLIIMHAaMU rpada, ornpeaeeHus
KOJMYECTBA pA3JIMYHBIX NyTed MEXIy BEpLIMHAMU OPUEHTUPOBAHHOIO
alMKJIMYECKOTro rpada), yMeHre UCIOIb30BaTh AEPEBbs IPU AHATN3E U IOCTPOECHUH
KOJIOB U JUIsl IPEACTABIICHUSI apU(PMETHUECKUX BBIPAXKEHHM, IPU PELICHUH 3aja4
MOMCKA U COPTUPOBKH, YMEHUE CTPOUTH JIEPEBO UTPHI MO 3aJaHHOMY aJITOPUTMY,
pa3pabaTbiBaTh 1 0OOCHOBBIBATH BHIMTPHIIIHYIO CTPATETHIO UTPHI;

yMEHUE pa3pabaThiBaTh W pEaJU30BbIBATH B BHJAE NporpamMm 0a3oBbIE
QITOPUTMBI, YMEHHE HMCIOJIb30BaTh B IPOrpamMMax JIaHHbBIE Pa3JIMYHBIX THUIIOB C
y4€TOM OrpaHUYEHHUH Ha IUAIa30H MX BO3MOXKHBIX 3HAYECHWM, NPUMEHATH NpHU
pELICHUH 33aJa4 CTPYKTYPhI JaHHBIX (CIIUCKH, CIIOBAPH, CTEKH, OUEPEIU, IEPEBbSA),
UCIIOJIb30BaTh 0a30BbIE OMNEPALMM CO CTPYKTYpaMH JaHHBIX, HIPUMEHSTh
CTaHJIAPTHBIE U COOCTBEHHBIE MOANPOTPAMMBI 1711 00paOOTKH YUCIIOBBIX JAHHBIX U
CUMBOJIBHBIX CTPOK, HCIIOJB30BaTh TPH pa3paboTKe MporpaMm OUOIHOTEKH
HOJIpPOrpaMM, 3HaTh (YHKUHMOHAJIbHBIE BO3MOXXHOCTH HHCTPYMEHTAJIbHBIX
CPEIICTB Cpelibl pa3padOTKH, YMEHHE UCTOIb30BATh CPEJCTBA OTJIAIKU MPOrPaMM B
cpelie MporpaMMUPOBAHUS, YMEHUE TOKYMEHTUPOBATH MPOTPAMMBI;

YMEHHE CO3aBaTh BeO-CTPaHHULIbI,

BJIa/ICHE OCHOBHBIMH CBEJCHUSIMU 0 0a3ax JaHHBIX, UX CTPYKTYpE, CpEACTBaxX
co37aHusl U pabOThl C HUMH, YMEHHE HCIIOJIb30BaTh TAOJUYHBIE (PENSILIMOHHBIC)
0a3bl JaHHBIX (COCTABIATH 3aMpPOChl B 0a3aX JaHHBIX, BBIIOJHITH COPTHUPOBKY U
MOWCK 3amuced B 0a3ze JaHHBIX, HAMOJHATH pa3paboTaHHyr 0a3y NaHHBIX) U
CIIPABOYHBIE CUCTEMBI;



YMEHHE UCIOJIb30BaTh KOMIIBIOTEPHO-MaTEeMaTHUECKUE MOJIEIH JJIs aHAJIH3a
O00BEKTOB U MPOIIECCOB: GOPMYIUPOBATH II€]Tb MOJICITUPOBAHHSI, BHITIOTHITH aHAIH3
PE3yNIbTAaTOB, TMONYYCHHBIX B XOJIe¢ MOJICIMPOBAHUS, OIICHUBATh COOTBETCTBHE
MOJIETI MOJIEIUPYEeMOMY OOBEKTY WM MPOIECCy, MPEICTaBISITh pPE3yIbTAaThl
MOJICTTUPOBAHUS B HArJISITHOM BUJC,

YMEHHE OpraHW30BBIBATh JIMYHOE WH(MOPMAIIMOHHOE TPOCTPAHCTBO C
UCIIONIb30BAaHUEM PA3UYHBIX CPEJACTB IHUQPPOBBIX TEXHOJOTHHA, TOHUMAHUE
BO3MOXKHOCTEH LHU(POBBIX CEPBUCOB TOCYJAPCTBEHHBIX YCIYT, MHPPOBBIX
00pa30BaTENbHBIX CEPBUCOB;

MOHMMAaHHE OCHOBHBIX MPHUHIIMIIOB Pa0OThI, BO3MOKHOCTEH M OTpaHUYCHUS
NPUMEHEHHUs TEXHOJOTHI MCKYCCTBEHHOT'O HMHTEUICKTa B PA3IMYHBIX OOJACTSIX,
HaJIMYMe TPEJCTABICHUN O Kpyre pelraeMblX 3aJad MAallMHHOTO OOY4YeHHUs
(pacnio3HaBaHMs, KIAaCCH(PUKAIMU U MPOTHO3UPOBAHUS) HAIHUKE MPEACTABICHHMA
00  WCTHOJB30BAaHUM  HMHPOPMAIMOHHBIX  TEXHOJIOTUA B Pa3IAYHBIX
npodeccruoHanbHbIX chepax.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KosaunyecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne ni/m Konrposbnsie  IIpakruyeckue
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoTshI
pecypchbl
Paznea 1. lilndpoBasi rpaMOTHOCTH
Kommnsrorep - yHuBepcaiapbHOE YCTPOUCTBO
11 b - YHHBEP yetp 6 https://education.yandex.ru/
00pabOTKH JaHHBIX
1.2 [Iporpammuoe obecrnieueHnue https://education.yandex.ru/
1.3 KommbprorepHsie cetn https://education.yandex.ru/
14 WNudopmanmonnas 6€30macHOCTb 2 https://education.yandex.ru/
Hroro no paszneny 24
Pa3nea 2. Teoperuueckue 0CHOBbI HH(POPMATUKH
[TpencraBienue nHGpOpMaIUK B
2.1 Pl Popwan 19 2 https://education.yandex.ru/
KOMITbIOTEpE
2.2 OcHOBBI aNredpbl JTOTUKU 14 https://education.yandex.ru/
2.3 KomnbrotepHas apupmeTnka 7 https://education.yandex.ru/
Hroro mo pazneny 40
Pa3nea 3. AnropuTmMbl M IPOrpaMMHUpPOBaHHUe
3.1 Brenenue B mporpamMmmupoBaHue 16 0.5 https://education.yandex.ru/
3.2 BcenomorarenbHble anropuTMbl https://education.yandex.ru/
3.3 YucneHHble METOIBI https://education.yandex.ru/
AnropuT™MbI 00pabOTKH CUMBOJIBHBIX
3.4 P P 5 1 https://education.yandex.ru/
JTAHHBIX



https://education.yandex.ru/
https://education.yandex.ru/
https://education.yandex.ru/
https://education.yandex.ru/
https://education.yandex.ru/
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https://education.yandex.ru/
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https://education.yandex.ru/
https://education.yandex.ru/
https://education.yandex.ru/

3.5 AnropuT™MbI 00pabOTKH MacCHBOB 10 3.5 https://education.yandex.ru/
Hroro no pazaeny 44
Paznen 4. UndopmaunoHHbIe TEXHOJTOTHH
4.1 O06paboTka TEKCTOBBIX JOKYMEHTOB 2.5 https://education.yandex.ru/
4.2 AHamn3 JaHHBIX 3 https://education.yandex.ru/
Hroro no paszneny 14
PesepBHOE Bpems 14
OBUIEE KOJIMYECTBO YACOB I10 136 215

[TPOT'PAMME



https://education.yandex.ru/
https://education.yandex.ru/
https://education.yandex.ru/

11 KJIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
HaumeHoBaHue pa3/iejioB U TeEM (uudpoBbie)
Ne i/l Konrpoabnbsie IIpakruueckue p
MPOrpaMMblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypchl
Pa3znea 1. Teoperuueckue 0CHOBBI MH()OPMATHKH
Nudopmanus n nHGOpMAITMOHHEBIE
11 Qopwan (opwan 10 2.5 https://education.yandex.ru/
MIPOIIECCHI
1.2 MopenupoBanue 8 2 https://education.yandex.ru/
Wroro mo paszneny 18
Paznen 2. AaroputMbl 4 NIPOrpaMMHpPOBAHUE
2.1 DNEeMEeHTHI TEOPUH AJTOPUTMOB 6 1 https://education.yandex.ru/
2.2 AJTOPUTMBI U CTPYKTYPBI TaHHBIX 28 10 https://education.yandex.ru/
OcHOBBI 00BEKTHO-OPUEHTUPOBAHHOTO
2.3 P P 16 4.5 https://education.yandex.ru/
MIPOrPaMMHUPOBAHUS
Wroro mo paszneny 50
Pa3nea 3. UnpopManoHHbIE TEXHOJTOTHH
KomnbroTepHo-MaTeMaTuyeckoe
3.1 P 8 2 https://education.yandex.ru/
MOJICTTUPOBAHUE
3.2 Ba3re1 ganHbBIX 10 4 https://education.yandex.ru/
3.3 Be06-caiiTbr 14 4 https://education.yandex.ru/
3.4 KomnbroTepHas rpaduka 3.5 https://education.yandex.ru/
3.5 3D-moaenupoBanue 3 https://education.yandex.ru/
Uroro mo pazneny 48



https://education.yandex.ru/
https://education.yandex.ru/
https://education.yandex.ru/
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PesepBHOE Bpemst

20

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

136

36.5







HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosunyecTBo 4acoB DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka Koutpoasubie IIpakTuyeckue
n/n Bcero o0pa3oBaTte/ibHbIE
padoThI padoTshI
pecypchl
TpeboBanus TeXHUKU 0€30MIACHOCTU U
TUTHUEHBI IPH pa0d0Te C KOMITBIOTEpaMHU U
1 pup P 1 https://education.yandex.ru/
JIPYTUMHA KOMIIOHEHTaMHU ITU(POBOTO
OKPY>KEHUS
[TpuHIMIIBI pabOTHI KOMIIBIOTEPOB U
2 P P P 1 https://education.yandex.ru/
KOMITBIOTEPHBIX CUCTEM
OOMEH JaHHBIMU C ITIOMOIIBIO IIIVH.
3 N 1 https://education.yandex.ru/
KoHTponnepsl BHEIIHUX YCTPOMCTB
ABTOMAaTHYECKOE BHITIOJIHEHUE MPOTPAMMBbI
4 pPoTp 1 https://education.yandex.ru/
MIPOIIECCOPOM
OnepaTuBHas, MOCTOSIHHAS U
JoJIroBpeMeHHasi namMsATb. KoHTpoepsl _
5 P N . p p 1 https://education.yandex.ru/
BHEIIHUX yCTpoicTB. [Ipsimoit noctym k
MaMsTH
6 CoBpeMEHHbIE KOMIIBIOTEPHBIE TEXHOJIOTUU 1 https://education.yandex.ru/
[IporpamMMHoOe obecrieueHue KOMIbIOTEPOB,
7 KOMITHIOTEPHBIX CUCTEM U MOOMIIBHBIX 1 https://education.yandex.ru/
YCTPOWCTB
CucremHoe mporpaMMHOE o0OecIieueHue.
8 poTP 1 https://education.yandex.ru/

OrneparinOHHBIE CUCTEMBI



https://education.yandex.ru/
https://education.yandex.ru/
https://education.yandex.ru/
https://education.yandex.ru/
https://education.yandex.ru/
https://education.yandex.ru/
https://education.yandex.ru/
https://education.yandex.ru/

Yrunutel. [IpaiiBepsl yCTPOUCTB.

9 https://education.yandex.ru/
[TapannensHoe nporpaMMHpOBaHUE

10 PHCTATISINS 1 JCHHC TSI https://education.yandex.ru/
MPOrPaMMHOTO O0eCTICUeHUs
®daiinoBbie cucTemsl. [IpuHIUIBI

1 pa3MelieHus u I/I“MeHOBaHI/I}I (aiinos B https://education.yandex.ru/
nonroBpemeHHoi namsTy. LllaGnousr mist
onucaHus rpymi GaiioB
3akoHOHaTEIBCTBO Poccuiickoi

12 denepanuu B 001aCTH MPOTPAMMHOTO https://education.yandex.ru/
o0ecrnieueHus U JaHHbBIX
[TpuHIMITBI TOCTPOCHUS U aIliapaTHbIC

13 KOMIIOHEHThI KOMITBIOTEPHBIX CETEH. https://education.yandex.ru/
CereBble MPOTOKOJIBI

14 Cetp UnTEpHET https://education.yandex.ru/

15 Paspencrme IP-ceru na HOEKCCTH ¢ https://education.yandex.ru/
MOMOIIIBI0 MACOK MOACETEH

16 CereBoe aIMUHUCTPHPOBAHNE https://education.yandex.ru/
Buner nestenbHocTH B cetu VIHTEpHET.

17 Cepsucsl UnTeprera. ['ocynapcTBeHHbIE https://education.yandex.ru/
AJIEKTPOHHBIC CEPBUCHI M YCITYTH

18 WNudopmannonHas 6€30macHOCTb https://education.yandex.ru/

19 Bpenonocusie mporpammHoe obecrieueHne https://education.yandex.ru/
1 METOIbI OOPHOBI ¢ HUM

20 lpaxiecias padora no Tewe https://education.yandex.ru/

"AHTUBHPYCHBIE TPOTrPaMMBbI"



https://education.yandex.ru/
https://education.yandex.ru/
https://education.yandex.ru/
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https://education.yandex.ru/
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https://education.yandex.ru/
https://education.yandex.ru/
https://education.yandex.ru/
https://education.yandex.ru/
https://education.yandex.ru/
https://education.yandex.ru/

21

Opranuzanus TU4YHOTO apXuBa
unpopmanuu. PezepBHoe KonupoBaHue.
[TaponbHas 3ammura apxuBa

https://education.yandex.ru/

22

23

[udpoBanure JaHHBIX

Anroput™m mudpoBanus RSA.
Creranorpadust

https://education.yandex.ru/

https://education.yandex.ru/

24

[IpakTnueckas pabota 1o Teme
"[lludpoBanue 1aHHBIX"

https://education.yandex.ru/

25

26

27

28

29

WNudopmanus, 1aHHBIC ¥ 3HAHUS.
WHudopmanroHHbIe POIECCH B TPUPO/IE,
TEXHHUKE U 00I11eCTBE

HenpepriBHBIE U TUCKPETHBIC BETUUUHBI U
curnaibl. Heo0XoaumMocTh JUCKpeTU3auu
nH(popMaluu, IpeJHa3HAaYeHHOM 115
XpaHeHUs, mepenadu 1 00paboTKu B
U(POBBIX cUCTEMAX

JIBonuHOe KoaupoBaHue. PaBHOMepHBIE 1
HepaBHOMEpHBIE KObI. [lekoaupoBaHue
COOOIIEHHH, 3alIUCAHHBIX C IIOMOIIBIO
HEPaBHOMEPHBIX KOJOB

Ycenosue @ano. I[loctpoeHne 0AHO3HAYHO
JEKOJUPYEMBIX KOJIOB C IOMOIIBIO JIepEeBa.
I'pad An. A. Mapkosa

EnuHuis n3mepeHus KoJauyecTna
uHpopmanuu. AnpaBUTHBIA MOIXOA K
OLIEHKE KOJMYECTBa HH(pOpMAIUU

https://education.yandex.ru/

https://education.yandex.ru/

https://education.yandex.ru/

https://education.yandex.ru/

https://education.yandex.ru/

30

CucreMbl CUUCIICHUS

https://education.yandex.ru/



https://education.yandex.ru/
https://education.yandex.ru/
https://education.yandex.ru/
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https://education.yandex.ru/
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https://education.yandex.ru/

[TepeBon uncel U3 OAHON CUCTEMBI

31 CUMCIICHHUS B IPYTYIO
JIBonuHasi, BOCbMEpHYHas U

32 LIECTHAALIATEPUYHASA CUCTEMBI CUUCIICHUA, https://education.yandex.ru/
CBSA3b MEXIY HUMU
JIBon4Has1, BOCbMEpHUYHAs U

33 IIECTHA/IIIATEpUYHAsT CHCTEMbI CUHUCIICHHUS, https://education.yandex.ru/
CBSI3b MEXIY HUMH
JIBonuHasi, BOCbMEpHUYHas U

34 IIECTHA/IIIATEpUYHAsT CHCTEMbI CHUCIICHHUS, https://education.yandex.ru/
CBA3b MEXIY HUMHU

35 ApuuieTiieckie onepaun B https://education.yandex.ru/
MO3ULIMOHHBIX CUCTEMAaX CUUCIICHUS

36 TponuHas ypaBHOBEIIEHHAs! CUCTEMA https://education.yandex.ru/
CUMCIICHUS

37 JIBOMYHO-JIeCSITUYHAST CUCTEMA CUUCIICHUS https://education.yandex.ru/

38 KoaupoBanue TeKCTOB https://education.yandex.ru/

39 PacTtpoBoe koupoBaHue H300pakeHU https://education.yandex.ru/
[IpakTnyeckas pabota 1o Teme

40 " Muckperunzarnus rpaduaeckoit https://education.yandex.ru/
uHpopmanun"
[IBeToBBIE MOAETHN. BekTOpHOE

41 KOJ'I,HPOBaHHe' Dopmate! pailios. https://education.yandex.ru/
Tpéxmepnas rpaduka. @pakranbHas
rpaduka
Konuposanue 3Byka. OrieHka

42 nH(pOPMaAITMOHHOTO 00BEMA 3BYKOBBIX https://education.yandex.ru/

JaHHBIX IIPH 3aJIJaHHBIX YaCTOTEC



https://education.yandex.ru/
https://education.yandex.ru/
https://education.yandex.ru/
https://education.yandex.ru/
https://education.yandex.ru/
https://education.yandex.ru/
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JMCKPETU3ALMU U PA3PSIAHOCTH
KOJUPOBaHUS

[IpakTuyeckas pabora 1o Teme

43 " . " https://education.yandex.ru/
JluckpeTu3anus 3ByKOBOW WH(MOpMAIIUN

44 OCHOBBI AJIT€OPHI JIOTHKH https://education.yandex.ru/
Jlornueckue oneparuu. TaOmuIbI

45 p https://education.yandex.ru/
HCTUHHOCTH
Jlornueckue BeipaxeHus. Jlornyeckue

46 ToXaecTBa. Jloka3zareabCTBO JJOTMYECKUX https://education.yandex.ru/
TOXKJIECTB C IIOMOIIBIO TaOJUI] HCTHHHOCTH
[TpakTrueckas paboTa Mo Teme

47 «IToctpoeHue u aHan3 TaOIUIL https://education.yandex.ru/
HWCTUHHOCTHU B TAOJIMYHOM TIPOIIECCOPEY
Jlornaeckue omneparyy 1 onepaliuy Haj

48 p p https://education.yandex.ru/
MHOKECTBAMU
Jlornaeckue omnepary 1 onepaliuy Haj

49 p p https://education.yandex.ru/
MHOKECTBAMH
3aKoHbI aNreOphl JOTUKU. DKBUBAJIICHTHBIC _

50 N https://education.yandex.ru/
peoOpa30BaHUs JTOTUYECKUX BhIPAKECHHMA
Jlorndeckue ypaBHEHHS U CUCTEMBI

51 N https://education.yandex.ru/
ypaBHEHUH
Jlornueckue GpyHKIIMN. 3aBUCUMOCTh
KOJIMYECTBA BO3MOYKHBIX JIOTHYECKHX _

52 . https://education.yandex.ru/
(GYHKITUH OT KOJIMYECTBA apTYMEHTOB.
[TonHbIe cucTeMBI TOTMYECKUX (YHKIUI
Kanonuueckue Gpopmbl TOrHUECKUX

53 BbIpakeHui. COBEpIICHHBIC https://education.yandex.ru/

JU3BHOHKTHUBHBIC 1 KOHBIOHKTHBHBIC
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HOpMaJIbHBIE (POPMBI, ATITOPUTMBI UX
MOCTPOEHMSI 110 TabJIMIle UCTUHHOCTH

54

55

Jlormyeckue 371€MEHTHI B COCTaBE
KOMITbIOTEpa

Tpurrep. Cymmarop. MHoropaspsigHblit
CyMMarop

https://education.yandex.

ru/

https://education.yandex.

ru/

56

[TocTpoeHune cxem Ha JJOTHUYECKUX
37€MeHTax. 3anuch JOTMYECKOTO
BBIPQXKEHUS 110 JIOTHYECKOH cxeMe

https://education.yandex.

ru/

57

58

59

60

MukpocxeMbl U TEXHOJIOTUS UX
IIPOU3BOJICTBA

[IpencraBienue LebIX YUCEN B TAMSITH
KoMIibtoTepa. OrpaHuYeHHOCTh AUana3oHa
YHUCEJ MPU OTPAHUYEHUHN KOJTUYECTBA
pa3psaoB. [lepenonnenue pa3psaaHoil ceTku

be33nakoBbIe 1 3HAKOBBIE JaHHBIE.
3HaKOBBIN OUT. JIBOMYHBIH
JOTIOJIHUTEIBHBIN KOJI OTPULATEIbHBIX
qucen

[ToOuTOBBIE TOTMYECKHE OoIncpanunu.

Jlornueckuii, apudmernueckuit u
LUKJIMYECKUH CIABUTH

https://education.yandex.

ru/

https://education.yandex.

ru/

https://education.yandex.

ru/

https://education.yandex.

ru/

61

[[udposanue ¢ mOMOLILI0 TOOUTOBOMN
onepauuu «uckinovaromee U

https://education.yandex.

ru/

62

HpelICTaBJ'IeHI/Ie " XpaHCHHUE B IMaMATHU
KOMITIBIOTEPA BEICCTBCHHBIX YUCCIT

https://education.yandex.

ru/



https://education.yandex.ru/
https://education.yandex.ru/
https://education.yandex.ru/
https://education.yandex.ru/
https://education.yandex.ru/
https://education.yandex.ru/
https://education.yandex.ru/
https://education.yandex.ru/
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BrinosiHeHue onepauuii ¢ BEMIECTBEHHBIMU

63 YUCJIaMH, HAKOTUICHHE OITMOOK TpH 1 https://education.yandex.ru/
BBIYHCIICHUSX
[IpakTuyeckas padora no teme «M3ydenue

64 IOPAa3PSAIHOTO MAIIMHHOTO NPEACTABIEHUS 1 https://education.yandex.ru/
I[EJTBIX U BEIIECTBCHHBIX YUCEID»

65 AHaJIU3 aJIrOpUTMOB 1 https://education.yandex.ru/
Dransl pelieHus 3aa4 Ha KOMIIbIOTEpe.

66 WucTpymMeHTallbHBIE CPEeICTBA: TPAHCISATOP, 1 https://education.yandex.ru/
OTJIAYUK, TPOQUITUPOBIIIK
Cpena nmporpamMmmupoBanmsi. KoMmumsius u

67 WHTEpIpeTanus nporpamMm. BupTtyaipHbie 1 htts://education.yandex.ru/
ManiHbl. IHTerpupoBaHHas cpena
pa3paboTku

68 MeTo/IpI OTIIATIKK TIPOTpaMM 1 https://education.yandex.ru/

69 bt MEpEMEHHEIX B A3bIKe 1 https://education.yandex.ru/
MIPOrPaMMHUPOBAHUS

70 OO0paboTKa EeJBbIX Ynce 1 https://education.yandex.ru/

71 O0paboTka BEUIECTBEHHBIX YHCEI 1 https://education.yandex.ru/

72 CrydaiiHble U TICEBIOCTyYaiiHbIC Yncia 1 https://education.yandex.ru/

73 Bersnenus. CnoxHble ycI0BUs 1 https://education.yandex.ru/

74 [ukiel ¢ ycnoBuem 1 https://education.yandex.ru/
[ukieI MO MEpEeMEHHOM.

75 B3anmo3aMeHs1€eMOCTh pa3IuyHbIX BUJOB 1 https://education.yandex.ru/
ITUKIIOB

76 ObpaloTka HATypatbHEIX HHCeN ¢ 1 https://education.yandex.ru/

HUCII0JIBb30BaHUCM LIUKIIOB
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Haxon(;[eHHe BCCX IMPOCTBIX YHUCCII B
3aaHHOM aHuaIta3oHe HpaKTI/I‘IeCKaH

77 1 0.5 https://education.yandex.ru/
pabota 1o Teme «PerieHue 3a1a4 MeToJI0M
niepedopar»
78 WNuBapuaHT nukia 1 https://education.yandex.ru/
79 JIOKyMEHTHUPOBAaHHE MPOTPaMM 1 https://education.yandex.ru/
80 O0paboTka TaHHBIX, XpAHAIUXCS B (haiimax 1 https://education.yandex.ru/
81 PasOuenue 3amaun Ha roa3agayu 1 https://education.yandex.ru/
Hcnonp3oBanue cTaHAapTHON OMOIMOTEKH
sI3BIKA IIporpaMmupoBanns. [lonkmrodyenne
82 porp p A 1 https://education.yandex.ru/
OMOJIMOTEK MOANPOrpaMM CTOPOHHMX
MIPOU3BOIUTEIICH
83 [ToamporpaMmel (Ipoueypsl U () YHKITUH ) 1 https://education.yandex.ru/
84 [Toanporpammsl (TIpoteaypsl U ¢ YHKITUHN) https://education.yandex.ru/
IIpakTHueckas padbora 1o TeMe
85 " p p " 1 1 https://education.yandex.ru/
Pa3pabotka noamnporpamm
Pexypcus. PexkypcuBHbIe 00BEKTHI
aKTaibl). PEKypCcHBHBIE IPOLIEAYPEI 1
86 (dp ) P POHELYP 1 https://education.yandex.ru/
¢bysakuu. Mcnonb3oBaHue creka s
OpraHH3aIH PEKYPCUBHBIX BEI30BOB
[IpakTuyeckas padbora Mo TeMe
87 " p p " 1 1 https://education.yandex.ru/
PekypcuBHBIEC TTOAITPOTPaMMBI
MoynbHBIM IPUHITAI IOCTPOSHUS
88 Y pHiH p 1 https://education.yandex.ru/
porpaMm
89 YuciaeHHbIE METOIBI 1 https://education.yandex.ru/
[IpakTryeckas padora Mo TeMe
90 p p 1 1 https://education.yandex.ru/

«HucneHHoe pelieHue ypaBHEHU»
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91

Hcnons3oBanue TUCKpETU3aLUU B
BBIUMCIIUTENIBHBIX 3a/1a4ax

https://education.yandex.

ru/

92

93

94

[IpakTuyeckas pabora 1o Teme
«[TpubmmxEHHOE BHIYMCICHUE ITTHH
KPUBBIX U TUIOMIAACH UTyp»

[IpakTrueckas padota o Teme «llouck
MakcuMyma (MUHUMYyMa) QyHKIIUN»

O6paboTka CUMBOJIBHBIX JIAHHBIX.
AJropuT™MBI 00paOOTKH CHMBOJIBHBIX
CTPOK: MOJACYET KOJUYECTBA MOSIBICHUN
CHUMBOJIa B CTPOKE

https://education.yandex.

ru/

https://education.yandex.

ru/

https://education.yandex.

ru/

95

AnropuT™MBI 00pabOTKH CHMBOJIBHBIX
CTpPOK: pa30HeHne CTPOKU Ha CIIOBA MO
MPOOEIBHBIM CHMBOJIAM

https://education.yandex.

ru/

96

Anroput™Mbl 00pabOTKH CHMBOJIBHBIX
CTPOK: ITOMCK MOJCTPOKU BHYTPH JTaHHOU
CTPOKH; 3aME€Ha HAlJICHHOW MOJICTPOKH Ha

JIPYTYIo CTPOKY

https://education.yandex.

ru/

97

[IpakTuueckas padbora no teme "O6padboTka
CTPOK C MCIOJIb30BaHUEM (PYHKIIMI
CTaHJAPTHOW OMOJIMOTEKH SI3BIKA
MporpaMMUpoBaHus"

https://education.yandex.

ru/

98

99

FeHepaum{ CJIOB B 3aJaHHOM aJ'I(i)aBI/ITC

MaccuBbI U IIOCIIEI0BATEIHLHOCTHA YUCEI.
[IpakTuueckas paboTa mo Teme
"3amonuenue maccusa'

0.5

https://education.yandex.

ru/

https://education.yandex.

ru/

100

O0600111€HHbIE XapaKTEePUCTUKN MacCHBa

https://education.yandex.

ru/
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JInHEeHbBINA TOUCK 3aJaHHOr0 3HAYECHUS B
Maccuse. [IpakTudeckas pabora mo Teme

101 " . 1 0.5 https://education.yandex.ru/
JIuHeNHbIH TONCK 3aJaHHOTO 3HAYCHUS B
Maccuse"
[IpakTuyeckas padora o Teme "[lorck
102 MUHHMAaJIBHOTO (MaKCHMAJIbLHOTO) 1 1 https://education.yandex.ru/
JJIEMEHTA B YACIIOBOM MaccHuBe"
CopTHupoBKa 0JJHOMEPHOTO MacCHBA.
103 Hpoctbie METOb! COPTHPOBKH. 1 0.5 https://education.yandex.ru/
[IpakTnueckas padbora no teme "IIpocTsie
METO/]Ibl COPTUPOBKHU MaccuBa"
CoprupoBka cnusiHueM. beicTpas
104 COp.THpOBKa MacCHBa (aIropuTM 1 0.5 https://education.yandex.ru/
QuickSort). ITpakTudeckas paboTa 1Mo Teme
"BricTpas copTupoBka Maccua'
JIBOMYHBIH MOMCK B OTCOPTUPOBAHHOM
105 Mmaccuse. [Ipaktuueckas pabora 1o reme 1 0.5 https://education.yandex.ru/
" JIBOMYHBII TOUCK"
106 JIByMepHbIe MacCHUBbI (MaTpPHUIbI) 1 https://education.yandex.ru/
107 Anroput™mbl 00pabOTKH MaTPHIL 1 https://education.yandex.ru/
108 Pemenue 3amau aHain3a JaHHBIX 1 https://education.yandex.ru/
109 CpencTBa TEKCTOBOTO Mpolieccopa 1 https://education.yandex.ru/
110 KomnerotepHas BEpcTka TekcTa 1 https://education.yandex.ru/
[IpakTuueckas pabora no teme "BépcTka
111 JOKYMEHTOB C MAaTEMaTHYECKUMHU 1 1 https://education.yandex.ru/
bopmymnamn"
112 HNHCTpyMEHTHI pelieH3UpOBaHUS 1 https://education.yandex.ru/
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113

[IpakTruyeckas pabora o Teme
"MHorocTpaHU4HbIEC JOKYMEHTHI"

https://education.yandex.ru/

114

O6naunsie cepBuchl. KomiektuBHas pabota
¢ nokymenTamu. [Ipakruueckas padora no
teme "KomnekTuBHas pabora ¢
JOKyMeHTamu'"

0.5

https://education.yandex.ru/

115
116

Ananus qanHbIX. boibline qaHHble

MamuHHoe 00y4eHue

https://education.yandex.ru/

https://education.yandex.ru/

117

118

AHaJIU3 JaHHBIX C MOMOIIBIO AJIEKTPOHHBIX
TadJIUIL

[IpakTrueckas pabota o Teme "AHanu3s
JAHHBIX C TOMOIIBIO AJIEKTPOHHBIX TadIuUIL"

https://education.yandex.ru/

https://education.yandex.ru/

119

120

[Toctpoenne rpadukoB GyHKITHIA.
[IpakTnueckas padbora no teme "HarnsaHoe
IIPEICTaBICHUE PE3YJIBTATOB
CTaTUCTHUYECKON 00pabOTKU JaHHBIX B BUJIE
JMarpaMM CpeICTBaMH pelakTopa
3JIEKTPOHHBIX TabHI"

Jlunun tpenna. Ilpaktuueckas padota mno
teme "IlogOop nuHuM TpeHa,
IIPOrHO3MpOBaHUE"

0.5

0.5

https://education.yandex.ru/

https://education.yandex.ru/

121

[TonGop napamerpa. [IpakTuueckas padbora
o TeMe "YncneHHoe pelieHue ypaBHeHHM
C TMOMOIIBIO 1o100pa napameTpa’

0.5

https://education.yandex.ru/

122

OnTuMu3aIus Kak MOUCK HAWITYYIIEeTO
peIIeHsI B 3aJaHHBIX YCIOBHUSX.
[IpakTuueckas pabora no teme "Penienue

0.5

https://education.yandex.ru/
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3a]a4 ONTUMH3AIHHU C TIOMOIIBIO
AJICKTPOHHBIX TabIUII"
123 PesepBHOe Bpems 1
124 PeszepBHOE Bpemst 1
125 PesepBHOe Bpems 1
126 PezepBHOE Bpemst 1
127 PesepBHoe Bpems 1
128 PezepBHOE Bpemst 1
129 PesepBHOE Bpems 1
130 PezepBHOE Bpemst 1
131 PesepBHOE Bpems 1
132 PezepBHOE Bpemst 1
133 PesepBHOE BpeMms 1
134 PesepBHOE Bpems 1
135 PesepBHOE Bpems 1
136 PesepBHOE Bpems 1
OBUIEE KOJIMYECTBO YACOB I10 136 215

ITPOTPAMME




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero o0pa3oBaTejibHbIE
padoThI padoTshI
pecypchl

KonnyecTBo nHbOpMaLIHH https://education.yandex.ru/
AJITOPUTMBI CKATHSI TAHHBIX https://education.yandex.ru/
Anroputm Xaddmana https://education.yandex.ru/
[IpakTuueckas pabora no teme "Cixxatue

4 JTAHHBIX C TIOMOIIBIO AJITOPUTMA 1 1 https://education.yandex.ru/
Xaddpmana"

5 Aunroputm LZW 1 https://education.yandex.ru/
AJITOPUTMBI CKATHSI TAHHBIX C OTEPSMHU.
IIpakTnueckasa padora mo teMme "CikaTue

6 p P 1 0.5 https://education.yandex.ru/
JTaHHBIX ¢ ToTepsimu (anroputmsl JPEG,
MP3)"
CxopocTh nepeiaun JaHHBIX 1 https://education.yandex.ru/
[TomexoycTONYMBBIE KOJIBI https://education.yandex.ru/
[IpakTuueckas pabora o Teme

9 " P Vp | 1 1 https://education.yandex.ru/

[ToMexoycToitunBbIE KOAbI

Cucrembl. KOMITOHEHTEI CHCTEMBI B MX
B3aumojercTBue. CucteMHbIH 3D HEKT. .

10 (b(bv 1 https://education.yandex.ru/
Ympasienue Kak HH)OPMAIIMOHHBIN
nporuecc. OOpaTHas CBA3b

11 Mojaenu u MOJIETUpPOBaHHE 1 https://education.yandex.ru/

12 I'padsr https://education.yandex.ru/

13 Pemenue 3amau ¢ momornisto rpadoB https://education.yandex.ru/
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14 JHepeBbs https://education.yandex.ru/

15 OCHOBBI TEOPUU UTP https://education.yandex.ru/
[IpakTuyeckas padora no Teme "[lorck

16 BBIUTPBIITHON CTPaTEruu B UTPE C MTOTHOMN https://education.yandex.ru/
nHpopmaruein"

17 CpencrtBa HCKYCCTBEHHOTO MHTEIIEKTA https://education.yandex.ru/

18 [IpakTuueckas pabota mo Tel\/'I'e "Cpencrea https://education.yandex.ru/
HCKYCCTBEHHOT'O MHTEJIICKTa
dopmanuzanusi MOHATHS aJrOPUTMA.

19 Manuiria THOpHHrauKaK yHHBe.PcaHBHaﬂ https://education.yandex.ru/
Mozenb Beruncienuil. Tezuc Yépua—
Teropunra
[IpakTnueckas padbota 1o Teme

20 "CocTaBieHHe IPOCTOM MPOrpaMMBI JIJIst https://education.yandex.ru/
MamuHbl Teropunra"

21 Mammna ITocra https://education.yandex.ru/

22 Hopmanbhbie anropugmel MapkoBa https://education.yandex.ru/
AJTOpUTMUYECKU HEpa3pelInMble 3a/1a4H.

23 3amaya octaHoBa. HeBO3MOKHOCTE https://education.yandex.ru/
aBTOMATHUYECKOM OTJIAJIKU IPOrpaMM

24 Cno>XHOCTh BBIYUCIICHUI https://education.yandex.ru/
ITonck mpOCTBIX YUCEI B 33 JaHHOM

25 JUAaIa30He ¢ MOMOLIBI0 aAJITOPUTMA «PELIETO https://education.yandex.ru/
Oparochenar

26 [IpakTnueckas pabota 1o Teme "HOI/ICK" https://education.yandex.ru/
MIPOCTHIX YHCEN B 33/1aHHOM JIMana3oHe

97 MHoropa3psiiHbI€ LENbIE YNCIIA, 3aJa41 https://education.yandex.ru/

JUTHHHOM apu(METHKHN
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28

[TpakTuueckas pabota mo Teme "Peanuzarus
BBIYHCIICHUI ¢ MHOTOPa3psIHBIMU
yucnamu"

https://education.yandex.

ru/

29

CnoBapu (accoluaTuBHbIE MACCUBBHI,
otoOpaxenws ). Xam-Tabmuiel. [locrpoenue
an(aBUTHO-YACTOTHOTO CIIOBAPS JJIsI
3aJJaHHOTO TEKCTa

https://education.yandex.

ru/

30

31

32

[IpakTnueckas padbota 1o Teme
"IToctpoenwue andaBUTHO-4aCTOTHOTO
cJIOBaps JUIs 3aJJaHHOTO TekcTa"
AHanu3 TEeKCTa Ha €CTECTBEHHOM SI3bIKE.
Brigenenue nocienoBaTeIbHOCTEH 10
mabsony. PerynspHbie BbIpaXeHUs.
YacToTHBIN aHaIU3

ITpakTrueckas padora mo reMe "AHanus
p p
TEKCTa HA ECTECTBEHHOM S3bIKe"

https://education.yandex.

ru/

https://education.yandex.

ru/

https://education.yandex.

ru/

33

Crexku. AHanu3 NpaBUIBLHOCTU CKOOOYHOTO
BBIPAKECHUS

https://education.yandex.

ru/

34

35

36

Brruncnenue apupmernaeckoro
BBIPAKEHUS, 3aIIMCAHHOTO B TOCT(OUKCHOMN
dhopme

[IpakTuyeckas pabora o Teme
"Boruncienue apupmMeTn4eckoro
BBIPAKEHUS, 3aITMCAHHOTO B TOCT(OUKCHOMN
dhopme"

Ouepenu. Mcnonp3oBaHue ouepenu ais
BPEMEHHOI'O XpaHEHUS JaHHBIX

https://education.yandex.

ru/

https://education.yandex.

ru/

https://education.yandex.

ru/
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37

[IpakTruyeckas pabora 1o Teme
"Ucnonb3zoBanue ouepenn"

https://education.yandex.ru/

38

epeBbs. Peanusanus nepeBa ¢ TOMOUIbIO
CCBUIOYHBIX CTPYKTYp. [[BOMYHBIE
(Ounapusie) nepesbs. [locTpoenue nepesa
JUIS 33JAHHOTO apr(PMETHIECKOTO
BBIPAKEHUS

https://education.yandex.ru/

39

40

41

[IpakTnueckas padbota 1o Teme
"Ucnonp30BaHue 1EPEBHEB JIs1 BHIYUCICHUS
apru(METHIECKUX BbIpaKeHUI"

PexypcuBHBIE aIropuT™Mbl 00X0/1a epeBa.
Hcnonp30BaHue CTEKa U OUEPEIn ISt
o0xoJa gepena

PexypcuBHBIE anropuTMbl 00X0/1a JAepeBa.
Vcnonp3oBaHue cTeka U O4epeIu st
o0xoJa repena

https://education.yandex.ru/

https://education.yandex.ru/

https://education.yandex.ru/

42

AnroputMmel Ha rpadax. [Toctpoenue
MUHHMAaJIBHOTO OCTOBHOTO JiepeBa
B3BELLICHHOI'O CBSI3HOT'O
HEOPHEHTUPOBAHHOTO rpaga

https://education.yandex.ru/

43

O6xox rpada B rimyouny. O6xox rpada B
IAPUHY

https://education.yandex.ru/

44

45

KonnaecTBo pa3nuuHbIX yTel MEXIY
BEPLIMHAMU OPUEHTUPOBAHHOTO
aIMKJINYECKoro rpada

Anroputm JlefikcTpsl.

https://education.yandex.ru/

https://education.yandex.ru/

46

[IpakTnueckas pabota 1o Teme
"Berurcienue JiIMHbBI KpaTyauiiero myTa

https://education.yandex.ru/
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MEXTy BepIIuHamMu rpada (aaropurm
Jeitkerpsn)"

47

48

Anropurm ®noiiga—Yopiamuia
3agauu, pemaemMble ¢ IOMOIIBIO

JMHAMHYECKOTr0 IPOrpaMMHUPOBAHUSA:
BBIUHCJICHHE PEKYPCUBHBIX (PYHKINN

https://education.yandex.ru/

https://education.yandex.ru/

49

[IpakTnueckas padbota 1o Teme
"Borunicnenue pekypcuBHBIX (PYHKIIMIN C
MIOMOILBIO JMHAMUYECKOTO
porpaMmmMupoBaHus"

https://education.yandex.ru/

50

3aiauu, penaeMbple ¢ TOMOIIbIO
ANHAMHUYCCKOI'0 IIpOorpaMMHUpPOBaHMA:
MOJICUET KOJIMYECTBA BAPHAHTOB

https://education.yandex.ru/

51

52

53

[TpakTuueckas padota o teme "llomcuér
KOJIMYECTBA BAPUAHTOB C IIOMOIIBIO
JMHAMHYECKOT0 IporpaMMupoBaHus"

3&,[[3.‘11/1, pemacMbIC C ITIOMOIIBIO
AXMHAMHUYCECKOI'O IIPpOTrpaMMHUPOBAHU:
3aJa4u OIITUMHU3allun

Ilonsatue o nmapagurmax

nporpaMmupoBaHusi. O630p sI3bIKOB
MPOrPaMMHUPOBAHUS

https://education.yandex.ru/

https://education.yandex.ru/

https://education.yandex.ru/

54

[TonsiTre 06 0OHEKTHO-OPUEHTUPOBAHHOM
MpOrpaMMHUpPOBaHUU

https://education.yandex.ru/

55

56

OO0BeKTHI U Knacchl. CBOMCTBA U METObI
00BEKTOB

OOBEKTHO-OPHUEHTUPOBAHHBIN aHAIN3

https://education.yandex.ru/

https://education.yandex.ru/
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[IpakTruyeckas pabora 1o Teme

57 "Hcronp30BaHne TOTOBBIX KIACCOB B 1 https://education.yandex.ru/
nporpamme"”
Pa3paboTka mporpaMM Ha OCHOBE OOBEKTHO-

58 P porp https://education.yandex.ru/
OPUEHTUPOBAHHOTO MOIX0]1a
[TpakTnueckas padota "Pa3paboTka

59 MPOCTOM MPOTPaMMbI C UCIIOJIb30BAaHUEM 1 https://education.yandex.ru/
KjaccoB”
WNukancynanus. [Ipaktudeckas pabota no

60 teMe "Pa3paboTka kinacca, HCIIOIb3YIOIIEro 0.5 https://education.yandex.ru/
MHKanCcyJsuuo"

61 Hacnenosanwue. [Tommmopduzm https://education.yandex.ru/
IIpakTrueckas padora mo reMe "Pa3zpaboTka

62 p p " p 1 https://education.yandex.ru/
HepapXuH KJIaCCOB
Cpenbl ObICTPOI pa3pabOTKU MPOTpaMM.

63 [TpoexTupoBanue uHTEpdeiica https://education.yandex.ru/
I1OJIL30BaTEIIS
ITpoexTnpoBanme naTEpdeiica

64 p p Po https://education.yandex.ru/
II0JIB30BATENS
Hcronp30Banme rOTOBBIX aABJIIEMBIX

65 yip . https://education.yandex.ru/
3JIEMEHTOB JIJISl TIOCTPOSHUs UHTepdetica
IIpakTrueckas padora mo reMme "Pa3paboTka

66 p p p N " 1 https://education.yandex.ru/
MporpaMMBI ¢ TpaduueckuM uHTepdericom
W3yuenue BTOporo A3nika

67 yi p https://education.yandex.ru/
MIPOrPaMMHUPOBAHHUS
H3yuyenne BTOpOro A3bIKa

68 i p https://education.yandex.ru/

IIPOTrpaMMHUPOBAHUS
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69

OTalbl KOMIIBIOTCPHO-MATEMATUYCCKOI'O
MOACIINPOBAHUSA

https://education.yandex.

ru/

70

71

72

Jluckperuzanus Ipu MaTeMaTH4eCKOM
MOJICJIMPOBAHUU HETIPEPHIBHBIX MPOIIECCOB.
MoaenupoBaHu€e IBUKEHHUS

[IpakTrueckas paboTa Mo Teme
"MonenvupoBanue ABUKEHUSA"
MopenupoBaHrue OMOJIOTHUESCKUX CHCTEM.

[IpakTrueckas paboTa Mo Teme
"MopenupoBaHrue OMOJIOTHYECKUX CHCTEM"

0.5

https://education.yandex.

ru/

https://education.yandex.

ru/

https://education.yandex.

ru/

73

MaremMaTHu4ecKue MOJCIN B SKOHOMHKE.
BreraucnurenpHbIe OKCIICPUMCHTEI C
MOACIIAAMHA

https://education.yandex.

ru/

74

BepostHocTHBIE MOAEnH. [IpakTHUeckas
pabora o Teme "MmuTanmonHoe
MOJIETTUPOBAHUE C TOMOIIBI0 METO1a
MonTe-Kapno"

0.5

https://education.yandex.

ru/

75

76

KommnbrorepHoe MOJENMpPOBaHUE CUCTEM
YIIPaBJICHUS

O06paboTka pe3yabTaToOB SKCIIEPUMEHTA

https://education.yandex.

ru/

https://education.yandex.

ru/

77

78

79

Tabnuunble (pesinoHHbIC) 0a3bl TaHHBIX

ITouck, copTupoBKa U GUIBTPALIUS TaHHBIX.

3anpocsl Ha BEIOOPKY JIaHHBIX. 3aMIpOCHI C
napameTpamu. Beraucisemsie noss B
3arpocax

[IpakTuyeckas pabdora no Teme "Pabora ¢
roToBoi 0a3oif JaHHbBIX"

https://education.yandex.

ru/

https://education.yandex.

ru/

https://education.yandex.

ru/
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MHuororabauysblie 0a3bl JaHHBIX. TUIIBI

80 CBsI3eH Mex Iy TaOnumamMu. BHemHui kirtoy. https://education.yandex.ru/
IlemocTHOCTH 062361 JAHHBIX
IIpakTrueckas padora 1o reMe "Pa3zpaborka

81 P pv " p https://education.yandex.ru/
MHOTOTa0IMYHOI 0a3bI JaHHBIX
3anpockl K MHOTOTa0IMYHBIM 0a3aM )

82 https://education.yandex.ru/
JTAHHBIX
IIpakTryeckas padora no treMe "3anpocsl K

83 p pu " p https://education.yandex.ru/
MHOTOTa0IMYHON 0a3e JaHHBIX

84 SA3bik ynpasieHus: gaHasiMu SQL https://education.yandex.ru/
[IpakTrueckas paboTa Mo Teme

85 "VrpaBieHue JaHHBIMU C TTIOMOIIIBIO SI3bIKa https://education.yandex.ru/
SQ Lll
Hepensunonnsie 0a3bl JaHHBIX.

86 P https://education.yandex.ru/
DKCTepTHbIE CUCTEMBI

87 HNuTepHeT-npuioxeHus https://education.yandex.ru/
[ToHsTHE O CEPBEPHOM U KIIMEHTCKOM YaCTIX

88 caiita. TEXHOJIOTHSI «KIMEHT — CEPBEP», €€ https://education.yandex.ru/
JOCTOMHCTBA U HETOCTATKHU

89 OcHoBbl sa36ika HTML https://education.yandex.ru/
IIpaktrueckas padora mo reMe "Co3manue

90 P . P " https://education.yandex.ru/
TEKCTOBOM BeO-CTpaHUIIbI

91 OcHoBxrlI a361ka HTML https://education.yandex.ru/

92 OcHoBbI a3bika HTML https://education.yandex.ru/
IIpakTuyeckas padora o Teme "Coznanue
BeO-CTpPaHUILIBI, BKIIOYAOIIEH )

93 p ’ https://education.yandex.ru/

MYJIbTUMEHIHbBIE OOBEKTHI (PUCYHKH,
3BYKOBBIC JIaHHBIE, BUEO)"
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94 OcHoBbI KackaaHbIX Tabmwuil cTiei (CSS) https://education.yandex.ru/
[IpakTryeckas paborta 1o Teme

95 "OdopmiieHUE CTpaHUIIBI C TTOMOIIBIO 1 https://education.yandex.ru/
KaCKaJHbBIX TaOIHI CTHIICH"

96 Cuenapuu Ha s3bIKe JavaScript https://education.yandex.ru/

97 Cuenapun Ha si3p1ke JavaScript https://education.yandex.ru/

98 dopMbI Ha BEO-CTpaHHUIIC https://education.yandex.ru/

99 [TpakTuueckas pabora mo Teme "OOpadboTKa 1 https://education.yandex.ru/
TaHHBIX Gpopm"

100 Pa3MemeHHevBe6-caI71T013. Yciyra XOCTUHTA. https://education.yandex.ru/
3arpy3ka ¢aiyioB Ha calT
Kanpuposanue. HcnipaBienue

101 HepCHeIfTHBBI. I'ucrorpamma. Koppekiust https://education.yandex.ru/
YPOBHEH, KOPPEKLUs 1IBETA.
ObeciBeunBaHuE IIBETHBIX U300pakeHUI
BBoa nzobpakeHuil ¢ UCIoONIb30BaHUEM

102 PA3MHIHBIX UHPPOBLIX yCTPOHCTB. 0.5 https://education.yandex.ru/
[IpakTryeckas padora no Teme "O6paboTka
¢ poBeIx GoTtorpagpuit”
Peryms. Pabota ¢ obnactsimu. @uibTpsl.

103 IIpakTuyeckas padora no Teme "Perymib 0.5 https://education.yandex.ru/
¢ poBeIx GoTtorpaduit”
MHorocnoitable n3o0paxxkenus. TekcToBbie

104 ciou. Macka cnosi. Kananel. Coxpanenue https://education.yandex.ru/
BBIIEJIEHHON 00J1acTH

105 Hpaxrieckas pabota no Teme 1 https://education.yandex.ru/

"MHorocnoiiable n300paxenus"
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[ToaroroBka WiLTFOCTpAIHii 17151 BEO-CalUTOB.

106 [IpakTrueckas paboTa Mo Teme 1 0.5 https://education.yandex.ru/
" AHUMHPOBaHHbBIC NU300paKCHUS"
BekrtopHas rpaduka. Bexropusamus

107 paCTp:BLIX HZO%)pan(eHHﬁ prsatl 1 https://education.yandex.ru/
IIpakTrueckas padora nmo treMe "BektopHas

108 pq) | p p 1 1 https://education.yandex.ru/
rpaduka
[TpuHIMIBI HOCTPOECHUS U PENAKTUPOBAHUS

109 TpI:éXML;pHLIX MoTzI()eneﬁ e p 1 https://education.yandex.ru/
IIpakTueckas padora o reMe "Co3nanue

110 HII))OCTBIX TpéXMpepHHx " A 1 1 https://education.yandex.ru/

111 Cetounbie MoJien. Matepuaiibl 1 https://education.yandex.ru/
IIpakTrueckas padora no teMe "CeToUHEbIE

112 p " p 1 1 https://education.yandex.ru/
MOJEINA
MopaenupoBaHrue UCTOYHUKOB OCBEILIECHU.

113 K G B 1 https://education.yandex.ru/

amepbl

IIpakTrueckas padbora Mo TeMe

114 "Pp " p 1 1 https://education.yandex.ru/

€H/IEpUHT

115 AnnutuBHbIE TexHOJOTUH (3D-nipuHTEpPHI) 1 https://education.yandex.ru/
IlonsTue o BUpTyaJIbHOU peajlbHOCTHU U

116 ﬂOHOHHeHHOﬁigaHBHOCTIE 1 https://education.yandex.ru/

117 PesepBHoe Bpems 1

118 PesepBHOE Bpems 1

119 PesepBHoe Bpems 1

120 PesepBHOE Bpems 1

121 PesepBHoe Bpems 1

122 PezepBHOE Bpemst 1
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123 PesepBHOe Bpems 1
124 PezepBHOE Bpemst 1
125 PesepBHOe Bpems 1
126 PesepBHOe Bpems 1
127 PezepBHOE Bpemst 1
128 PesepBHOe Bpems 1
129 PezepBHOE Bpemst 1
130 PesepBHOE Bpems 1
131 PezepBHOE Bpemst 1
132 PesepBHOE Bpems 1
133 PezepBHOE Bpemst 1
134 PesepBHOE Bpems 1
135 PesepBHoe Bpems 1
136 PesepBHOE BpeMms 1
OBIIEE KOJIMYECTBO YACOB I10 136 6.5

I[TPOT'PAMME







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

Kon
NpoBepsieMoro
TpeOoOBaHMS

IIpoBepsiemble TPeGOBaHUS K MPeIMETHBIM pPe3y/JbTATAM OCBOEHUSI
OCHOBHO# 00pa30BaTe/IbHOI NMPOrpaMMbl CpeHero 001ero
o0pa3oBaHus

1.

3namu (nonumams)

11

[ToHnMaHKe OCHOBHBIX MPUHIUIIOB YCTPOWUCTBA M (DYHKIIMOHHUPOBAHUS
COBPEMEHHBIX CTAIlHOHAPHBIX U MOOMIJIBHBIX KOMIBIOTEPOB; TCHICHIIUN
pasBUTHsI KOMIIBIOTEPHBIX TEXHOJIOTUH; BIaJ€HUE HaBbIKAMU PAa0OTHI C
ONEPALlMOHHBIMU CHUCTEMaMH M OCHOBHBIMH BHJIA@MH IPOTrPAMMHOIO
oOecrieueHus JUIsl  pelleHusl y4eOHBIX 3aJad [0  BbIOpaHHOM

cricnuyajin3anuu

1.2

Hanuuue npexacraBneHuil o 0a30BbIX NPUHIUIAX OpraHU3allUd U

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

1.3

ITornMmanne OCHOBHBIX IMPHUHOUIIOB AUCKPCTU3AalMU Pa3JINYHbIX BHIO0OB

uHpopmarun

14

[Tonnmanue 6a30BBIX ANTOPUTMOB OOPAaOOTKM YHCIOBOW M TEKCTOBOU
uHpopMauuy (3alUCh 4YMCEN B IO3UIMOHHOM CHUCTEME CUMCIICHHUS,
JIEITMMOCTb LIEJIBIX YUCEIT; HAX0KICHHE BCEX IPOCTHIX YUCEJ B 3aJaHHOM
JuanasoHe; o00paboTKa MHOrOpaspsIHBIX LENbIX 4YHCEN; aHaIU3

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

1.5

3Hanue q)yHKHI/IOHaJ'II)HI)Ie BO3MOXHOCTH HMHCTPYMCHTAJBHBIX CPCICTB

cpensl pa3paboTKu

1.6

Brnanenue OCHOBHBIMU CBeNEeHUAMH O 0a3axX JTaHHBIX, UX CTPYKTYpE,

CpeaACTBax CO34aHUAd U pa6OTI>I C HUMH

1.7

ITonumanue BO3MOJKHOCTEH " OTpaHUYCHUN TEXHOJIOTUN
UCKYCCTBEHHOT'O HMHTEJUIEKTa B PA3IUYHBIX OO0NACTAX; HaIM4He
MpeJICTaBICHU 00 MCIONb30BaHUM WH(POPMAIIMOHHBIX TEXHOJIOTUH B

pa3IMyYHbIX TPO(ecCHOHATBHBIX chepax

1.8

Brnanenue TeopeTHyeckuM ammapaToM, IMO3BOJIIIOIIMM OCYLIECTBIATH
IIPEACTABJICHUE 33JaHHOTO HATypaJIbHOTO YHCIIA B PA3JINYHBIX CHCTEMAX
CUHCIICHUS; BBINOJIHATH IPeoOpa3oBaHMs JIOTMUYECKUX BBIPaKEHU,
UCTIOJIb3Ys 3aKOHBI aNreOpsl JIOTUKHU; OMPEeAeATh KpaTyaiiuii myTh BO
B3BEIIEHHOM TIpade U KOJWYECTBO IMyTeH MEXIy BepIIMHAMU

OpPUEHTUPOBAHHOTO ALUKINYECKOro rpada




Ymemo

2.1

YMeHue ucnoiap30BaTh KOMIBIOTEPHO-MATEMATHUYECKUE MOJEIU JJIS
aHaM3a 00bEKTOB U MPOLECCOB: (HOPMYTUPOBATH IIE]Ib MOACTUPOBAHUS,
BBIIIOJIHSATh AHAJIN3 PE3YJIbTATOB, MOJIYYEHHBIX B XOJ€ MOJEIUPOBAHMS;
OLICHUBATh aJEKBAaTHOCTh MOJIEIU MOJICIHUPYEMOMY OOBEKTY WIIHU
Mpolieccy; MPEACTABIATh PE3yJAbTaThl MOJEIUPOBAHUS B HArJIAIHOM

BUJE

2.2

YMenue KiacCUPUIMPOBATh OCHOBHBIC 3a7aud aHaiW3a JJaHHBIX
(mporno3upoBanue,  kiaccupukauus,  KilacTepu3alus,  aHalIu3
OTKJIOHEHUI1); MOHUMATh MOCIEA0BATEIbHOCTh PEUICHHS 3a/1a4 aHaIn3a
JAHHBIX: COOp MEPBUYHBIX JTAHHBIX, OYUCTKA M OIICHKA Ka4eCcTBa JAHHBIX,
BbIOOp W (WIM) TOCTPOCHHE MOJIETH, NIpeoOdpa3oBaHUE JTaHHBIX,

BU3YyalIn3alud JaHHBIX, HHTCPHIPCTAlIUA PE3YJIbTATOB

2.3

YMenue  ompeneniartb  MHQOPMANMOHHBIA ~ O0BEM  TEKCTOBBIX,
rpadUyecKuX ¥ 3BYKOBBIX JIAHHBIX TPH 33JaHHBIX IMapaMeTpax
JUCKpETHU3alMu. YMEHHE ONpeNeNsaTh CPEIHIOK CKOPOCTh Iepenaydu
JIAHHBIX, OIEHWBATh M3MEHEHHE BPEMEHHU IMEpeaaud MpU HU3MEHEHUU

MHPOPMALIMOHHOTO 00BEMA TAHHBIX U XapaKTEPUCTUK KaHAJla CBSI3U

2.4

YMeHue CcTpouTh KOJ, 00ECHeuMBAIOIIMNA HAUMEHBUIYIO BO3MOXKHYIO

CPCAHIOK0 MUINHY COO6H.I€HI/I$I IIpH HM3BECTHOM YacTOTE CUMBOJIOB

2.5

YMeHre Hcnosib30BaTh MPU PEIICHHHM 3a/1ad CBOMCTBA MO3UIIMOHHOMN
3aMUCH YUCEJ, AITOPUTMBI ITOCTPOCHUSI 3alMCH YKCIIa B MO3UIIMOHHON
CHCTEME CUYHUCIICHHS C 3aJaHHBIM OCHOBAaHUEM M NOCTPOCHMS YHMCIIA I10
CTPOKE, COJEpXKalled 3alKicCh ITOrO0 4YKCIA B NO3ULHUOHHOM CUCTEME
CUUCIICHHSI C  3aJlaHHBIM  OCHOBAaHHEM; YMEHHUE  BBIIIOJHATH

apI/I(l)MeTI/I‘leCKI/Ie onepanru B TO3UIHUOHHBIX CUCTEMAX CHUCIICHHUA

2.6

YMeHue CTpoOUTh JIOTUYECKOE BBIPAXKEHHE B JU3bIOHKTUBHOM U
KOHBIOHKTHBHOM HOpMalbHBIX (opMax Mo 3aJaHHON Taliuie
UCTUHHOCTH; HCCIIEJIOBaTh 00JACTh HMCTUHHOCTH  BBICKA3bIBAHUA,

COACPKAIICTO NEPEMCHHBIC, PCIIATh HECIOXKHBIC JIOTHYCCKUC YPABHCHU A

2.7

2.8

YMeHue pemnrath aJIrOpUTMUYECKHE 3aJIadM, CBS3aHHBIE C aHATM30M
rpadoB (3a4a4u MOCTPOSHUS ONTHUMAIBHOTO MYTH MEXIY BEpIIMHAMU
rpada, onpeseneHus KOJIMIeCTBa Pa3IMUHBIX MTyTed MEXIy BepIIMHAMU
OpPUEHTUPOBAHHOTO AIUKINYECKOTro rpada)

YMeHue UCronb30BaTh JePEBbs MIPHU aHAIHU3E U TIOCTPOSHUU KOJIOB U IS

MNpEACTaBJICHUA apI/I(I)MCTI/I‘-ICCKI/IX BBIan(eHHﬁ, Inpu pelICHUU 3aldad

IIOMCKA M COPTUPOBKHU; YMEHHE CTPOUTH JAEPEBO WIPHI MO 3aJaHHOMY




ITOPUTMY; pa3pabaThiBaTh 1 00OCHOBBIBATH BBHIUTPHIIIHYIO CTPATETUIO

UTPbI

2.9

2.10

211

212

YMenue AHAJIM3UPOBATL AJITOPUTMBI C  HCIIOJIb30BAHHUEM Ta6JII/IL[
TPACCUPOBKHU,; OIPCACIATH 0e3 UCIIOJIB30BaHU KOMIIBIOTCPA PC3YJIbTAaThL
BBITIOJIHCHHA HECIIOXKHBIX ITPOrpaMM, BKIIIOYAKOIINUX IUKIIbI, BETBJICHUS U

MMOAIIPOTrpaMMBI, ITPHU 3aJaHHBIX HCXOAHBIX TdHHBIX

VYMeHue onpenensaTh CIOXKHOCTh H3y4daeMbIX B Kypce 0a30BbIX
ITOPUTMOB (CYMMHPOBAHUE 3JIEMEHTOB MacCHBa, COPTUPOBKA MACCUBA,
nepeOOpHbIE ANTOPUTMBI, JABOWYHBIA IMOMCK) M HPUBOAUTH IPUMEPHI
HECKOJIBKUX QJITOPUTMOB Pa3HOM CJIOKHOCTU ISl PEUICHMs OJHOMN

3a1a4u

Brnanenue yHUBEpCadbHBIM SI3BIKOM IPOIPAMMHPOBAHUS BBICOKOTO
yposHus (ITackanb, Python, Java, C++, C#), npeacraBieHus MU 0 6a30BbIX
TUTIAX TaHHBIX U CTPYKTypaxX NaHHBIX; YMCHHE HCIIOJIB30BAaTh OCHOBHBIC
VIOPaBISIONUE  KOHCTPYKIMH, YMEHUE  OCYIISCTBIISATH  aHAIHU3
NPE/UIOKEHHOW — MPOTpaMMBI:  ONPEIENIATh  Pe3yJabTaThl  pabOTHI
MPOTPaMMBbI TIPU 33JJaHHBIX UCXO/HBIX JaHHBIX; ONMPEIENATh, IPU KaKHX
UCXOJHBIX JIAHHBIX BO3MOXXHO ITOJIYYCHHUE YKA3aHHBIX pE3YJIbTATOB;
BBISBJISITH JIaHHBIC, KOTOPBIE MOTYT MPHBECTH K ommOke B padore
nporpamMMbl;  (GOpMyIUpOBaTh  MPEUIOKEHUS [0 YIYUYIICHHUIO

MporpaMMHOTO KOa

YMeHHe peanu3oBbIBATH HAa BBIOPAHHOM IS  W3YYECHUS  SI3bIKE
nporpaMMHupoBaHus Beicokoro ypoBHsi (Ilackains, Python, Java, C++, C#)
THUIIOBEIC ANTOPUTMBI 00paboTku YyHcell, YHUCIOBBIX
MOCJIEIOBATEIbHOCTENl M MACCUBOB: MPEJCTAaBICHUE 4YHUCIAa B BHJIE
Habopa TPOCTBIX COMHOXKHUTEJIEH,; HaxXOXJACHHE MaKCUMalIbHON
(MMHMMaNBHOW) LU(PBI HATYpaIbHOIO YUCIA, 3alIMCAHHOTO B CHCTEME
CUHCJICHHSI C OCHOBaHWEM, He TpeBblmaomuM 10; BbeUKCIECHUE
000OIIEHHBIX XapaKTEPUCTHK DIIEMEHTOB MAacCHBa WM YHUCIOBON
MOCEI0BATEIbHOCTH (cyMMBI, MIPOU3BEICHUS CpEeIHEero
apu(MeTUIECKOro, MHHUMAIHHOTO W MaKCHMAaJIbHOTO DJIEMEHTOB,
KOJIMYECTBA DJIEMEHTOB, YIOBJIETBOPSIONINX 3aJaHHOMY YCJIOBHIO);
COPTUPOBKY 3JIEMEHTOB MAacCHBa; YMEHHE MCIOJIb30BaTh B MPOrpaMMax
JJAHHBIE PA3JIMYHBIX TUIIOB C YyYE€TOM OrpaHUYECHUI Ha JMANa3oH HX
BO3MOJKHBIX 3HAUECHWM, TMPUMEHSATHh TPH PEIICHUH 3a/1ad CTPYKTYPHI
JAHHBIX (CIUCKH, CJIOBAapH, CTEKHU, OUYEPEAH, IEPEBBS); IPUMEHSTH
CTaHJapTHBIC M COOCTBEHHBIE MOANPOTPAMMBI 711 00paOOTKH YHCIOBBIX

JaHHBIX U CUMBOJIBHBIX CTPOK; UCITIOJIb30BATh IIPU pa3pa60TKe nporpamm




OMONIMOTEKH noamnporpamMMm; yMCHHC HCIIOJIB30BaTh CPCACTBA OTJIAAKH

IIPOrpaMM B CpeJie IPOrpaMMHUPOBAHUS

2.13

2.14

YMeHHe HCIONB30BaTh  JJCKTPOHHbIE TaONWIBl  JUISL  aHAJH3a,
npecTaBiIeHus U 00pabOTKMU JaHHBIX (BKJIIOYAsi BHIOOP ONTHUMAIBLHOTO
peeHust, ToA0Op JIMHUK TPEH/IA, PEIICHUE 3a7ad MPOTHO3UPOBAHUS);
YMEHHE HCIIOJIb30BaTh TAaOMWYHBIC (PEISIIIMOHHBIC) Oa3bl JAaHHBIX W

CIIPpaBOYHBIC CUCTCMBI

YMeHHne OpraHu30BBIBaTh JIMYHOE HWH(OPMAIMOHHOE MPOCTPAHCTBO C
UCTIOJB30BAHUEM  PA3NUYHBIX  CPEACTB  IM(PPOBBIX  TEXHOJIOTHUH;
IIOHUMaHHE BO3MOXKHOCTEH LM(POBBIX CEPBUCOB TI'OCYIApCTBEHHBIX

ycIyT, HUGPOBBIX 00pa30BaTENIbHBIX CEPBUCOB




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

Kon IIpoBepsieMblii 3JIEMEHT CO/IePKAHUS

1 udposasi rpaMOTHOCTH

OcHOBHbIE TEHJICHIIUU PAa3BUTHSI KOMIIBIOTEPHBIX TexHoJorui. [lapannenbubie
1.1 BbIuKcieHus. MHOTonpolrieccopHble cucteMbl. Pacnipenenénubie

BBIYUCIIUTCIBHBIC CUCTEMBI 1 06p360TKa 0O0IBIINX JaHHBIX

[TpyHIMIOBI TOCTPOCHUS M alllapaTHbIE KOMIIOHEHTbl KOMIIBIOTEPHBIX CETEH.
12 CereBbie npotokonbel. Cerb WHrepHer. Apnpecauuss B cetu VHTepHerT.
[Mporokossl creka TCP/IP. Cucrema nomenHsix MEH. Pasnenenue IP-cetn Ha

IIoACCTHU C IOMOIIIBIO MACOK HOI[CCT@ﬁ

daitnoBas cucrema. [louck B daitioBoii cucreme. [IpuHIMIBI pa3MeIieHUs U
1.3 uMeHoBaHus (ailiioB B AoiaroBpeMeHHoi mnamsatu. LllaGnonbl ans onmucaHus
rpymi ¢aiinos
CkopocTp mepenayd JaHHBIX. 3aBUCUMOCTb BpPEMEHHM IepeJayd  OT

1.4
MH(POPMAIIMOHHOTO 00bEMA TAaHHBIX U XapaKTEPUCTUK KaHAIa CBSI3U

IudpoBanue nanubix. CHMMETpUYHBIE U HecuMMeTpuaHble MU pbl. [ndpsr
1.5 npoctoii 3amensl. udp Lesaps. [ludp Bmwkenepa. Anroputm mmdpoBanus
RSA

Kozpl, no3Bonsromue oOHapyKUBaTh M HCIPABIATh OLIMOKH, BO3HHMKAIOIIHE
1.6 pu nepenade qaHHbIX. Paccrosaune Xammunra. KoaupoBaHue ¢ TOBTOPEHUEM

o6uro. Koapl Xammunra
2 Teopernueckue 0OCHOBBI HH(OPMATUKH

JlBouuHoe  KOAupoBaHuE. PaBHOMEpHBIE UM HEPAaBHOMEDPHBIE  KOJBI.
51 JlexonrpoBaHue COOOLIEHHH, 3aTMCaHHBIX C TOMOIIbIO0 HEPABHOMEPHBIX KOJIOB.
Ycnosue @ano. [locTpoeHne 0JHO3HAYHO ACKOIUPYEMBIX KOJAOB C MOMOIIBIO

nepeBa

Teopernueckne mnoaXoAbpl K OLEHKE KoynyecTBa HHGpopmauuu. EnuHUIb!
29 U3MepeHus: KoiudectBa HHpopMmanuu. Au(aBUTHBI TOAXOX K OLEHKE
KoJM4yecTBa HMHQPOpPMALUU. 3aKOH aIJUTHUBHOCTH HHpopmammu. Dopmyna

Xaptnu. Uadopmarus u BepositHocTs. Dopmyna [llennona

Cucrempr cumcneHusi. Pa3BépHyras 3amuch IENBIX M JPOOHBIX YHUCENT B
HO3UIIMOHHON cucTeMe cuuciicHHsa. CBOWCTBA ITO3UIIMOHHOM 3aIllMCH YHCIIA:
2.3 KOJIMYECTBO U (P B 3aNTUCH, TPU3HAK JETUMOCTH YK CJIa HA OCHOBAaHUE CHCTEMBI

CUHCJICHHA. AJ'IFOpI/ITM nepeBoJia Mejoro 4ucia wus P-uyHOll cHCTEMBI

CUMCIIEHUS B JIECATUYHYIO. AJITOPUTM IepeBojia KOHeUHo! P-u4Hoil 1pobu B




2.4

2.5

JECATUYHYIO. AJTOPUTM IE€PEBOAA IEJIIOT0 YHCIa M3 JIECATUYHONH CHCTEMBI
cuncienus B P-uunyto. IlepeBos koHEUHOH necsiTMyHON aApoOH B P-nunyro.
JIBon4Has, BOCBMEpUYHAsl U LIECTHAALATEPUUHAs CUCTEMbl CUMCIIEHUS, CBSI3b
MEXIy HHMMU. ApHpMETHYEeCKHE OIepalud B MO3ULMOHHBIX CHCTEMax
CUUCIICHUS

Tpouunast ypaBHOBEILIEHHAass CHUCTEMa CUUCIEHUsA. [IBOMYHO-AECATHYHAS
crcTeMa CYMCIICHHS

KomupoBanue tekcroB. Kommpoka ASCIl. OpHoOaiiTHBIE KOIUPOBKH.
Crannaptr UNICODE. Koauposka UTF-8. Omnpenenenue nHpOpMarmoHHOTO

00BEMa TEKCTOBBIX COOOIIEHUN

2.6

KomupoBanue  m3oOpaxkenmii. OueHka  MHPOPMALMOHHOTO  00BEMA
rpaguyYecKuX JaHHBIX MpPU 33JaHHBIX Pa3pelIeHUH U TIIyOMHE KOIUPOBAHUS
uBeta. LiBeroBeie Mogenu. KogupoBanue 3Byka. OneHka MH(OPMALMOHHOTO
00BEMa 3BYKOBBIX JAaHHBIX IpU 3aJaHHBIX 4YaCTOTC AOUCKPCTHU3alUU U

Pa3psAHOCTH KOJUPOBAHUS

2.7

Anrebpa noruku. IloHsTHe BbICKa3biBaHUS. BrIcKa3biBaTeabHBIE (OPMBI
(npenukatsl). KBaHTOpBI Cyl1eCTBOBaHMSI U BCEOOIIHOCTH.

Jlornueckue omnepanuu. TaOGmuibl UCTUHHOCTU. Jlornyeckue BbIpaKEHUS.
Jlornueckne ToxnaecrBa. Jlornmueckue onepanuMu M ONEpalMM  HAJ
MHO>KECTBaMHU.

3aKkoHBl anreOpbl JIOTMKUA. ODKBUBAJIEHTHbIE NpPEoOpa3oBaHMs JIOTHYECKUX
BbIpakeHU. Jlornueckue ypaBHEHHs U CUCTEMBI yPaBHEHUM.

Jlormueckue (yHKIUU. 3aBUCUMOCTb KOJIMYECTBA BO3MOYKHBIX JIOTHYECKUX
(GYHKIUI OT KOJIMYECTBA apIyMEHTOB.

Kanonnueckue opMbl TOrHYECKUX BBIPaKEHHUH

2.8

COBCpIHGHHI)Ie JU3BIOHKTUBHBIC KOHBIOHKTHBHBIC HOPMAJIbHBIC q)OpMI)I,

AJITOPUTMBI UX ITOCTPOCHUA 110 Ta6J'II/II_Ie HCTUHHOCTHU

2.9

Jlormueckue »iaeMeHTHl B cocTaBe KommbloTepa. Tpurrep. Cymmartop.
MHuoropa3psaasslii cymmarop. [locTpoeHne cxem Ha JIOTHYECKUX 3JIEMEHTAX IO
3aJJaHHOMY JIOTHYECKOMY BBIPQXKEHHIO. 3aIllUCh JOTMYECKOTO BBIPAKEHUS IO

JIOTUYECKOM cXeMe

2.10

211

Mogenu u moxaenupoBanue. Llenmn monenupoBaHus. AJEKBaTHOCTh MOJIETH
MOJICIIUPYEMOMY 00BEKTy uiu Tiporieccy. dopmanuzanms MpUKIaIHbIX 3a/1a4.
[IpencraBieHre pe3ylnbTaTOB MOJAETUPOBAHUS B BHUAC, YIOOHOM JUIs
BOCIIpUATHS 4YeJNOBEeKOM. ['padudeckoe TMpencTaBIeHUE MaHHBIX (CXEMBI,
TabnuLbl, rpadukm).

[IpeacraBnenue wLENbIX 4YMCEN B MNaMITH KoMIbioTepa. OrpaHUYE€HHOCTH

JMarna3oHa 4yucell IpH OrpaHMYEeHUH KoiuuyecTBa paspsanoB. [lepemonHeHue




2.12

2.13

2.14

paspsaHOi ceTku. be33HakoBble W 3HAKOBBIC JaHHBIC. 3HAKOBBIA OHT.
JIBOWYHBIN TONIOJTHUTEIBHBIN KOJI OTPULATEIbHBIX YUCEN.

[ToGuToBBIC JIOTMYEecKue omepanuu. Jlormdeckuii, apudMeTHUUECKHH U
uukiauyeckuii capuru. lludpoBanue ¢ mnomoupl0 MOOUTOBOM orepanuu

«uckirouaroee MJINy

IIpencraBieHue BENIECTBEHHBIX YMCEI B TAMATH KOMIIBIOTEpA. 3HA4YaIlast 4acThb
U TOpsAoK yMcia. Jlmama3oH 3HaueHWH BelIeCTBEHHBIX umcen. [Ipobiembr
XPAaHECHMS BEIICCTBEHHBIX 4YMCEJ, CBS3aHHBIE C OrPAHMYEHHEM KOJIUYECTBA
paspsaoB. BelnonHeHne onepanyii ¢ BEIIECTBCHHBIMU UYMCIIAMH, HAKOILICHHUE

onoOoK IIpH BBIYHUCIICHUAX

I'pader. OcHoBHble ToHATHSA. Buasl rpados. Onucanue rpadoB ¢ MOMOIIBIO
MaTpUll CMEKHOCTH, BECOBBIX MATpHI], CIHCKOB CMEXHOCTU. Perienue
AITOPUTMUYECKHUX 3a/1a4y, CBSA3aHHBIX C aHaIM3oM TrpadoB (mocTpoeHue
ONTHUMAJIBHOTO TYTH MEXAY BepuIMHamu Tpada, ompesesieHne KOJIU4ecTBa
pPa3IMYHBIX MyTeM MEXJy BEpIIMHAMH OPUEHTUPOBAHHOTO AaIlMKIMYECKOTO
rpaca)

HepeBbs. bunapnoe nepeBo. [lepeBbsi momcka. CrocoObl 006xoma Iepesa.
[IpencraBnenne apudMeTHUIECKUX BBIpAKEHUH B BUIE AepeBa. Vcnonp3oBanue

rpadoB U IepEBbEB NP OMUCAHUN 0OBEKTOB U MPOLIECCOB OKPYIKAIOIIEr0 MUPA

2.15

2.16

JIMCKpETHBIE UTPHI IBYX UTPOKOB ¢ TIOTHOU nHpopManwueid. [loctpoenue nepesa
nepebopa BapUaHTOB, OINHUCAHWE CTPATETUH UIPHl B TaOMU4YHOU Qopme.

BLII/II‘pLIIJ_IHI)Ie W NPOUTPLINIHBIC TO3UITUN. BLII/II‘pLIIJ_IHHC CTpaTeruu

CpenctBa  MCKYCCTBEHHOIO  MHTeNJIeKTa. VaeHTUUKAMs H  MOMCK
n300pakeHui, pacro3HaBanue Jull. Mcrnoab30BaHNE METO0B UCKYCCTBEHHOTO
UHTEIUIEKTa B OOy4alomMx  cucTeMax. lcmonb3oBaHMEe — METONOB
HCKYCCTBEHHOI'O MHTEJIEKTa B podoTtoTexHuke. uTepHer Bemieil. Heliponusie

CCTHU

3.1

3.2

ANTopUTMBI ¥ IPOTPAaMMHUPOBaHHE

cDOpMEL]'II/BElI_[I/IH INOHATHA AJITOpUTMA. Mamuna TBIOpI/IHFa KaK YHUBCpPCAJIbHAA

MOJEJb BBIYMCICHUMN

OreHka CIOXHOCTH BBIYMCICHUH. Bpems paGoTel U 00BEM HCIONIB3YyeMOM
aMsATH, HUX 3aBUCHUMOCTb OT pa3Mepa MCXOAHBIX JaHHBIX. OueHka
ACUMIITOTUYECKON CJIOKHOCTH aJrOPUTMOB. AJITOPUTMBI IOJIMHOMHAIBHON
cinoxHoctu. [lepeGopubie anroputmel. IlpuMepsl pa3nUyYHBIX aNTOPUTMOB

peuicHu-d OJHOM 3ala4uu, KOTOPBIC UMCIOT PA3JIMYHYIO CIIOKHOCTDH




3.3

OmnpeneneHre BO3MOXHBIX PE3YyJIbTaTOB pabOTHl MPOCTEHIINX ANTOPUTMOB
YIPaBICHUS UCIIOJHUTENSMU U BBIYMCIUTENBHBIX alrOpUTMOB. OmpeneneHue

MCXOJHBIX JAHHBIX, IPU KOTOPBIX aJITOPUTM MOKET J1aTh TPEOYyeMbIid pe3yabTaT

3.4

3.5

3.6

AAropuTMbl 00pabOTKM HATypajbHBIX YHCEN, 3allMCAHHBIX B IO3UIIMOHHBIX
cUCTeMaX CUMCIIEHHUsA: pa30MeHHe 3aluCH YHUClla Ha OTIeNbHble LUQPBI,
HaxXOXJICHUE CYMMBbl U INpOU3BEIEHUs LU(p, HAXOXKICHHE MaKCHUMaJIbHOMN
(MHHHMAITEHOW ) TTU(PHL.

[IpencraBnenue uuciaa B BUAE HaOoOpa IMPOCTHIX COMHOMKUTENEH. AJITOPUTM
OBICTPOrO BO3BEJEHMsS B cCTeleHb. [IOMCK MNPOCTBIX 4YHCET B 3aJaHHOM

Aruara3oHe ¢ IOMOLIBIO aJilrOPUTMaA «PEIICTO BpaTOC(beHa»
MHOFOpa3p5[,I[HBIe OeJIbIC YucClia, 3aa4u ,Z[J'IPIHHOfI apI/I(bMeTI/IKI/I

S3wik nporpammupoanus (Ilackans, Python, Java, C++, C#). Tumbl JaHHBIX:
I[EJIOYHCIICHHBIC, BEIICCTBCHHBIC, CUMBOJIBHBIC, JIOTHYECKHE. BeTBicHMS.
Cnoxusie ycnoBus. Lukisl ¢ ycnoBuem. L{UKIIBI 110 IEpEeMEHHOM.

OO6paboTka naHHBIX, XpaHamuxcs B (aiinax. TekcToBble U TBOMYHBIE (ailiibl.
daiinoBsie nepeMeHHble ((ailnoBeie ykazarenu). Urenue u3 daiina. 3amuch B
daiin.

Pazbuenue 3amaun Ha moa3anaun. [logmporpaMmer (TpotieAypsl U PYHKITHH).

Hcnonb3oBaHue CTaHHapTHOﬁ OMOJIMOTEKH S3bIKA IMporpaMMHUpOBaHUs

3.7

3.8

3.9

3.10

Pexypcusi. PexypcuBnbie npoueaypsl u Gynkuuu. Mcrnonb3oBanue creka Ais

opraHu3anu pe€KypCHBHBIX BbI3OBOB

Yucnennsle MeToAbl. TouyHOE M MPUOIMKEHHOE pelleHus 3a1a4u. YucieHHoe
pelleHre ypaBHEeHMH ¢ MOMOUIbI0 Mojadopa napaMeTpa. UMcIeHHble METOIbI
pelleHns ypaBHEHHMiIl: MeToJ mnepebopa, METOJ MOJIOBUHHOTO JEJIEeHUS.
[TpubOnm:xE€HHOE BBIYMCIIEHUE IJIMH KpUBbIX. Bbruncnenue miomanei ¢uryp c
MOMOIIBIO YHCIIEHHBIX METOAOB (METO MPSIMOYTOJIbHUKOB, METOJ] Tparenuil).
ITouck Mmakcumyma (MUHHUMYMa) (GYHKIMHM OJHOM IEPEMEHHOW METOa0M

IIOJIOBHHHOT'O ACJICHUA

OOpaboTka  CHUMBOJBHBIX  JaHHbIX. BcTpoeHHble  QYHKIUM  S3bIKa
MPOrpaMMHUpPOBAaHUS i  OOpaOOTKM CUMBOJIBHBIX CTPOK. AJTOPUTMBI
00pabOTKM CHMBOJIBHBIX CTPOK: MOJCUET KOJIMYECTBA MOSBICHUN CHMBOJIA B
CTpOKe, pa3OueHHe CTPOKM Ha cjJoBa MO MNpPOOEIbHBIM CHMBOJIAM, IMOHMCK
MTOACTPOKH BHYTPH JTAaHHOM CTPOKH, 3aME€HA HANJACHHOW IMOJCTPOKH Ha JPYTYIO
cTpoKy. I'eHepaisi Bcex CJIOB B HEKOTOPOM ai(aBUTE, YAOBIETBOPSIOLIUX
3aJjaHHbIM orpanundeHusM. [IpeoOpa3oBaHue yucia B CUMBOJIBHYIO CTPOKY U

o0paTHO

MaccuBel U MOCJIEIOBAaTEIbHOCTH 4YHCEI. BrruucieHue O606H_IéHHLIX

XAapPaKTCPUCTHUK DJJICMCHTOB MaCCHUBa WA YHCJIOBOM IIOCIEA0BATEILHOCTU




3.11

(cyMMBI, TIpOW3BENEHHsS, CPEIHEr0o apu(PMETHYECKOr0, MUHUMAIBHOIO U
MaKCHUMAaJIbHOTO 3JIEMEHTOB, KOJIMYECTBA JJIEMEHTOB, YIOBJIETBOPSIOLINX
3aJlaHHOMY YyCIIOBUIO). JIMHEWHBII MOMCK 3aJaHHOTO 3HAYEHHUS B MacCUBE.
AAroput™bl pabOThl C 3JIEMEHTAMH MacCHBa C OJHOKPATHBIM IPOCMOTPOM
MmaccuBa. COpTUPOBKA OJJHOMEPHOTO MaccuBa. [IpocThie METOAbI COPTUPOBKU
(Merox my3blpbKa, METOJ BbIOOpa, COpTHpPOBKA BcTaBKaMu). CopTHpPOBKa
cnusaueM. beicTpas coptupoBka MaccuBa (anroputm QuickSort). JIBowuHbIi

IIOUCK B OTCOPTUPOBAHHOM MACCUBC

JIBymMepHBIE MacCUBBI (MaTpHIlbl). AJNTOpPUTMBI O0OpPabOTKH JBYMEPHBIX
MAaCCHBOB: 3allOJJHCHHWE JIBYMEPHOT'O YHCIOBOTO MAaCCHBAa IO 3aJlaHHBIM
IpaBUjIaM, IOUCK AJIEMEHTA B JBYMEPHOM MAaCCHBE, BHIYHCICHHE MaKCUMyMa
(MMHMMYMa) ¥ CyMMBbI 3JIEMEHTOB AByMEPHOT'O0 MacCHBa, IEPECTAHOBKA CTPOK U

CTOJ'I6I_IOB ABYMCPHOI'O MaCCHBa

3.12

3.13

3.14

3.15

CnoBapu  (accoluaTHBHBIE  MACCHBBI, OTOOpa)xxeHHs).  XOII-TaOJHUIIBI.

HOCTpOCHI/Ie aHQ)aBI/ITHO"IaCTOTHOFO CJI0BapA AJIA 3aJlaHHOI'0 TCKCTa

Creku. AHanM3 TNPaBUIBHOCTH CKOOOYHOIO BBIpaKEHUS. Bpluucienue
apu(pMeTUYECKOro BhIPAXKEHHUS, 3alIMCAHHOTO B MOCTPHUKCHOM popme.

Ouepenu. Mcnonp3oBaHue ouepeu Al BpEMEHHOIO XpPaHEHUS TaHHbIX

Anroputmbl Ha rpadax. I[locTpoeHMe MHHUMAILHOTO OCTOBHOTO JiepeBa
B3BCHICHHOT'O CBA3HOI'O HCOPUCHTUPOBAHHOI'O rpa(i)a. KonmuectBo Pa3IMIHBIX
nyTell Mexay BepIIMHAMHM OpPUEHTHPOBAHHOIO AalMKIMYEeCKOro rpada.

Anroput™m JleHKCTpEI

HepeBbs. Peannsanus nepeBa ¢ NOMOLIBIO CCBUIOYHBIX CTPYKTYp. JIBOMUHBIE
(Ounapusbie) nepeBbsi. [locTpoeHue nepeBa A 3aJaHHOTO apH(PMETHUYECKOro
BbIpakeHUs1. PexypcuBHBIe aliropuT™Mbl 00xoaa aepesa. Mcnonas3oBanue creka

Y odepeu it 00Xo/a nepena

3.16

3.17

JlnHaMHuueckoe MporpaMMHpPOBaHUE KaK METO/] pELIEHMs 3a/1a4 C COXPaHEHUEM
MPOMEXYTOUHBIX  PE3yJbTaTOB.  3aJayM, pellaeMble C  [OMOIIBIO
JMHAMUYECKOTO MPOrpaMMUPOBAHUS: BBIUMCIEHUE DPEKYPCUBHBIX (DYHKIIHIA,

MNOJACYET KOJIUYECTBA BAapHUaHTOB, 3a1a41 OIITUMH3AlIUN

[Tonatue 06 0OBEKTHO-OPHEHTUPOBAHHOM IPOrpaMMHUpOBaHUU. OOBEKTH U
kJyacchl. CBOMCTBA U METO/IbI 00BEKTOB. OOBEKTHO-OPUEHTHUPOBAHHBIN aHAIIN3.
PazpaGoTka mporpaMM Ha OCHOBE OOBEKTHO-OPUEHTHPOBAHHOIO IOAXOJA.

HHKchyJ’IHHI/IH, HacCJICcJ0BaHUC, HOJ'II/IMOp(bI/IBM

WHudopmanoHHbIe TEXHOJIOTUU

4.1

Amnamms JaHHBIX. OcHOBHBIC 3ala4ui aHaJIn3a JaHHBIX: IPOTHO3UMPOBAHUC,

KJ'IaCCI/I(I)I/IKaI_II/ISI, KIIaCTCpu3anus, aHaliu3 oTKJIoOHeHHH. IlocnemoBaTenbHOCTh




4.2

4.3

peleH s 3a/1a4 aHaJTu3a TaHHBIX: COOp MEePBUYHBIX JaHHBIX, OYMCTKA U OIICHKA
KayecTBa JaHHBIX, BBHIOOp W (WIM) TOCTPOCHHME MOJENH, MpeoOpa3oBaHHE
JAHHBIX, BU3YyaJIu3alMsl JaHHbBIX, HHTEpIpeTanus pe3ynbTaToB. [IporpaMMubie
cpenctBa u MHTepHeT-cepBUCHl A1 00pabOTKM M MPECTaBJICHUS ITaHHBIX.
Bonpimme nannpie. MammaHOE 00yueHue

AHanu3 JaHHBIX C MOMOIIBIO 3JIEKTPOHHBIX TaOiul. BbruncieHue cymmsl,
cpenHero  apu(METH4YecKoro, HaWOONbIIEro (HAMMEHBINETr0) 3HAYCHUs
nuana3oHa. Beruucienue kodQQUIMEHTa KOppeNsaluud ABYX PSAOB JAHHBIX.
[TocTpoenne cTonOUaThIX, TMHEHYATHIX U KPYTOBBIX nuarpamm. Iloctpoenue
rpagukoB  ynknuii. [lombop  aWMHWUM  TpeHHma,  peEIICHHE  3ajaad
IIPOrHO3UpOBaHus. PelieHue 3ajay ONTUMU3ALUU C [TOMOIIBIO AIEKTPOHHBIX

TalJInI

I[I/ICerTI/IBaHI/IFI npu MarcMaTU4CCKOM  MOACIIHMPOBAHUHU  HCIPCPBIBHBIX
IIponIccCoB. MOI[GJ'II/II)OBEIHI/IC JABHMOXKXCHUA. MO,I[GJ'II/IpOBaHI/Ie OMOJOTHYECKUX
cucreM. MareMaTudecKue MOJACIN B OKOHOMUKC. BrrancaurenbHbIe
OKCIICPUMCHTBI C MOICIISIMU. O6pa60TKa PE3yJIbTATOB SKCIICPUMCHTA. MCTOI[
HaMMCHBIINX KBaApaToB. OHCHKa YUCJIOBBIX IapaMCTPOB MOICIUPYCMBIX
00BEKTOB H IIponeCCoB. BoccraHoBiienne 3aBHCHMOCTEH IO pe3yiibTaTaM

JKCIIEPUMEHTA

4.4

4.5

BepostHocTtHele  Mozmenmu.  Metoael  Monte-Kapiio.  MmuranuonHoe

MOZJCIINPOBAHHUC. CucTeMBl MacCOBOTO O6CJ'Iy>I(I/IBaHI/I}I

Tabnuunbie (pensiuoHHbIe) 0a3bl MaHHBIX. Tabmuia — mpencTaBiIeHHE
cBeleHn 00 OqHOTHIIHEIX 00bekTax. Iloite, 3amuch. Kiarou Tabauiel. Padora ¢
roToBOi 0a3o0if NaHHBIX. 3amoiHeHue 0Oa3bl NaHHBIX. [IOMCK, cOpTHpOBKa U
(buabTpanus JaHHBIX. 3alIpOChl Ha BEIOOPKY JaHHBIX. 3alIPOCHI C TapaMeTpaMH.
BeruucniseMsle 1osist B 3ampocax.

MHuorota0iauunble 6a3bl JaHHBIX. TUIBI CBA3EM Mexay Tabnuuamu. BHemHwuit
kimod. [lerocTHOCTs 6a3bl JaHHBIX. 3anpockl K MHOTOTAOIMYHBIM 0azam

JaHHBIX

4.6

TekcroBeii mpoueccop. Cpencrtsa IMOMCKa M aBTO3aMEHBI B TEKCTOBOM
npoueccope.  CTpyKTypUpOBaHHBIE  TEKCTOBbIE  JOKYMEHTHL.  CHOCKH,
ornaBieHue. IIpaBuna  IUTUPOBAaHMS ~ UCTOYHUKOB U O(GOpPMIICHUS

oubmorpaduIecKux CChIIOK




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

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET

https://education.yandex.ru/
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