IFOCYJAPCTBEHHOE BIO/KETHOE OBIIIEOBPA3OBATEJIBHOE YUPEXIEHUE CPEJHSAA
OBHIEOBPA30OBATEJ/IBHASA HIKOJIA Ne 33

NMEHHN KABAJIEPA OPJIEHA «3A IMUHOE MY KECTBO» C.A. BOTPUHA
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I'bOY COLI Ne 33
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ot 31 aBrycra 2026 r.
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008159aeea22882007
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MOACHUTEJBHAS 3AIIMCKA

[Iporpamma mo mH(popMaTuke (yriyOJEHHBIH ypOBEHb) Ha YPOBHE CPEIHEro OO0IIero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE TpPeOOBAHMII K pe3ylbTaTaM OCBOCHUS OCHOBHOW 00OpPa30BATEIBHOW MPOTPaAMMBbI
cpennero obmero oOpaszoBanus, mpeactaBieHHbIx B DPI'OC COO, a Takke denepalibHOW pabdodeit
POrPaMMBbI BOCITUTAHUSI.

[Tporpamma mo wHPOpMaTHKE TAET MPEICTABICHHUE O IEIISX, O0IIel cTparernu 00ydeHus, BOCITUTAHUS
U pa3BUTHS OOywarommxcs cpeinctBamu ydebHoro mpenmera «Mudopmarruka» Ha yriyOaéHHOM YpOBHE,
yCTaHABJIMBaeT 00s3aTeNbHOE MPEIMETHOE COJEp)KaHHe, IMPEIyCMaTPUBAET €ro CTPYKTYpUPOBAHHE IIO
pazzenaM M TeMaM Kypca, ONpeesisieT pacipeesieHue ero mno kiaccam (rojgam u3ydeHusi), 1aé€T npuMepHoe
pacmpenienienne y4eOHBIX YacoB IO TEMAaTHYECKUM pas3ieiaM Kypca M PEeKOMEHAyeMylo (IIPHUMEPHYIO)
MOCIIEI0OBATEIBHOCTh MX M3YyYEHHUS C YYETOM MEXIPEIMETHBIX M BHYTPHUIPEIMETHBIX CBSI3€H, JIOTHKHU
y4eOHOTO Mpolecca, BO3PACTHBIX 0COOEHHOCTEH 00ydaronmxcsl.

[IporpaMmma 1o wuH(OpPMATUKE OMpenensieT KOJIUYECTBEHHbIE M KAaueCTBEHHBbIC XapaKTePUCTHKHU
yu4eOHOro Matepuaa JUlsi KaKJA0ro roja U3y4eHus, B TOM YHCie Ui COAEPKATEIbHOr0 HAlOJHEHHS Pa3HOTO
BUJa KOHTpPOJS (MPOMEXKYTOUHOM aTTeCTallMu OO0Yy4YaromIuXcs, BCEPOCCUNCKHX IPOBEPOUYHBIX padorT,
rOCyIapCTBEHHOW MTOTOBOM artecraiuu). [Iporpamma nmo nHpOpMaTHKE SBISETCSI OCHOBOM JIJISi COCTABIICHUS
ABTOPCKUX y4EOHBIX MPOrPaMM U yUEOHHKOB, IOYPOUYHOTO IJIAHUPOBAHUS Kypca yUUTEIIEM.

Hudopmaruka B cpeineM o01ieM 00pa3oBaHUU OTPaXKAET:

CYHIIHOCTb I/IH(i)OpMaTI/IKI/I KaK Haquoﬁ JUCHUITIIIMHBI, H3yqa10mel71 3aKOHOMCPHOCTH IIPOTCKAHHA H
BO3MOXHOCTH aBTOMAaTHU3alllK1 I/IH(l)OpMaIII/IOHHI)IX IMPOLECCCOB B pa3JIMYHBIX CUCTCMAX

OCHOBHBIC 00JIaCTH TPHUMEHCHUs HWH()OPMATHUKH, MPEXae BCEro HH()OPMAMOHHBIE TEXHOJOIHH,
yIIpaBJICHUE U CONMAIBLHYIO chepy;

MEXIMCUUIUITMHAPHBIA XapakTep MHPOPMATUKU U UHPOPMALIMOHHON JESTENbHOCTH.

Kypc umnpopmaTtuku 1uis ypoBHsSI cpeiHEro oOIero o0Opa3oBaHUs SIBISETCS 3aBEPILAIOLIUM 3TArloM
HENpepbIBHON MOATOTOBKU 00yJaromuxcs B 00;1acTi MHPOPMATHKU U HHPOPMALMOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTH, OMMpaeTcss Ha cojAepKaHMe Kypca MH(OPMATUKH YpPOBHS OCHOBHOTO OOIIEro oOpa3oBaHUs U
OTBIT MOCTOSIHHOTO NMPUMEHEHUS! MH()OPMAIMOHHO-KOMMYHHUKAIIMOHHBIX TE€XHOJIOTUH, AT TeopeTHyecKoe
OCMBICIIEHHE, UHTEPIPETALNIO U 0000IIEHHE ITOTO OTIBITA.

PesynbTatsl yrioyO6néHHOro ypoBHS H3ydeHus yueOHoro npeamera «MHpopmaTika» OpueHTHPOBaHbI Ha
MOJIyYeHUE KOMIETEHTHOCTEH sl mocieayrouei npodeccuoHaabHOM 1eATEeNbHOCTH KaK B paMKax JaHHOU
peaMETHOM 001aCTH, TaK M B CMEXHBIX ¢ Hell 06macTax. OHU BKIIOYAIOT B ce0s:

OBJIAZICHUC KIIFOYCBBIMU MOHATUAMU U 3aKOHOMCPHOCTAMHU, HA KOTOPBIX CTPOUTCH JaHHAA NMPCAMCTHAA
06J'IaCTI), pacrno3HaBaHUEC COOTBETCTBYIOIINX UM IIPU3HAKOB U BSaI/IMOCBﬂSef/'I, CIIOCOOHOCTH JACMOHCTPHUPOBATH
Pa3InYHbIC TOAXOABI K U3YUCHUTIO HBHCHHﬁ, XapPaKTCPHBIX IJISA H3yqaeM0171 HpCI[MCTHOﬁ 06J'IaCTI/I;

YMCHHUE pe€lIaTh THIIOBBIC MPAKTHYCCKUC U TCOPECTUUYCCKUC 3aaadyu, XapaKTCPHBIC JJId HMCIIOJIb30BAHUS
MCETOJOB U UHCTPYMCHTApPUA HaHHOﬁ HpCHMCTHOﬁ O6J'IaCTI/I;

HAIMYUE TPEACTAaBICHUA O JaHHOW TpeaIMETHOW O0JIacTH KakK IEJIOCTHOW TeopHH (COBOKYITHOCTH
TEOPHi1), OCHOBHBIX CBSI35X CO CMEKHBIMU 00JIACTSIMH 3HAHUH.



B pamkax yroyOnéHHOro ypoBHS H3ydeHHsS HWH(MOPMATHUKH OOECICUMBACTCS IleJICHAIPaBICHHAS
NOJArOTOBKAa OOYyYaroIIMXCsl K MPOAODKEHHIO 00pa3oBaHUS B OpraHM3alusax Mpo(hecCHOHAILHOTO
00pa3oBaHUs MO CIEHHATBHOCTSIM, HETIOCPEACTBEHHO CBA3aHHBIM C IMHU(POBBIMH TEXHOJIOTUSMH, TAKUM KaK
nporpaMMHasi WHXeHepus, WH(OpMalMoHHas 0e30macHOCTb, MH(OPMAIIMOHHBIE CUCTEMBI M TEXHOJOTHH,
MOOMJIbHBIE CHCTEMBI M CETH, OOJBIINE TaHHBIC U MAIIMHHOE O0y4YeHHE, IPOMBIIIJICHHBI HHTEPHET BEIleH,
UCKYCCTBEHHBIH WMHTEIUIEKT, TEXHOJOIMH OeCHpOBOJHON CBSI3U, POOOTOTEXHHKA, KBAHTOBBIE TEXHOJOIHMHU,
CHCTEMBI PacIpeAeIEHHOIO peecTpa, TEXHOIOTUU BUPTYaIbHOM U IOMOTHEHHOH pealbHOCTEH.

OcHoBHas 1enb U3ydeHus ydeOHoro npenmera «MHdopmaThka» Ha yriayOJIEHHOM ypOBHE CPEIHETrO
obmero oOpazoBaHust — oOecreueHHe JalbHEHIIEro pa3BUTHS WHGOPMALMOHHBIX KOMIIETCHIIUIN
00yy4aroIerocsi, ero roTOBHOCTH K HM3HH B YCJIOBHUSAX pPa3BUBAIOLIErocs HMH(OPMAMOHHOIO OOIIecTBa M
BO3pACTAIOIIEH KOHKYPEHIIMM Ha PBIHKE Tpyna. B cBs3u ¢ stum m3yuyenune nnpopmatuku B 10—11 xmaccax
JIOJDKHO 00€CIIeUnTh:

Cc(OPMHPOBAHHOCTh ~ MHMPOBO33PEHMs, OCHOBAHHOITO HAa IOHMMAaHUM pPOJIM  HMH(OPMATHKH,
UH(POPMALMOHHBIX 1 KOMMYHUKAIIMOHHBIX TEXHOJIOTUI B COBPEMEHHOM OOIIECTBE;

C(i)OpMI/IpOBaHHOCTB OCHOB JIOTHYCCKOI'0 U aJITOPUTMHUYCCKOI'O MBIIIJICHUA

c(OpPMHUPOBAHHOCTh YMCHHI pa3inyaTh (paKThl ¥ OLICHKH, CPABHUBATh OLICHOYHBIC BBHIBOJIBI, BUICTh UX
CBSI3b C KPUTEPHUSIMH OIICHUBAHUS M CBSI3b KPUTCPUEB C ONMPEIEIEHHON CUCTEMOUN IICHHOCTEH, MPOBEPATh Ha
JIOCTOBEPHOCTH U 0000111aTh HH(POPMAIIHIO;

c(hOpMUPOBAHHOCTD MPEJCTABICHUN O BIMSIHUM MH(GOPMAITMOHHBIX TEXHOJIOTHH Ha >KM3Hb YEJIOBEKa B
oO1recTBe, MOHMMAHUE COLMAIBHOTO, IKOHOMHYECKOTO, IMOJIUTHYECKOTO, KYJIbTYPHOrO, IOPUIAYECKOTO,
MPUPOTHOTO, SPrOHOMHUYECKOTO, MEIUIIMHCKOTO M (DH3MOJIOTHYECKOTO KOHTEKCTOB HH(MOPMAIIMOHHBIX
TEXHOJIOTHIA;

NPUHITHE TPABOBBIX M  OTUYECKUX AaCMEKTOB HWH(MOPMAIMOHHBIX TEXHOJOTWH, OCO3HAHUE
OTBETCTBEHHOCTH JIIOJICH, BOBJICYEHHBIX B CO3JIaHHE W MCIOJIb30BaHHE MH(POPMAIIMOHHBIX CHCTEM,
pacmpocTpaHeHre HHpOpMaInH;

CO3JaHUC yCJIOBI/Iﬁ AJI1 pa3BUTHUS HABBIKOB y‘le6HOI>’I, HpOCKTHOfI, HaquO'HCCHeILOBaTeHBCKOﬁ u
TBOp‘-ICCKOﬁ JACATCIIbHOCTH, MOTHBAaIlUH o6yqafonmxcs{ K CaMOPa3BUTHIO.

B conep:xxanuu yue6Horo npeamera «MHpopmaTrkay BbIIEISIOTCSA YEThIPE TEMATHUECKUX pa3ea.

Paznen «llugpoBasgs rpamMOTHOCTBLY» NOCBALIEH BOIPOCAM YCTPOWCTBA KOMIIBIOTEPOB M JIPYTUX
3JIEMEHTOB LU(POBOrO OKPYKEHUS, BKIIIOUAsi KOMIbIOTEPHBIE CETH, UCIIOJIb30BAHUIO CPEJCTB ONEepPallMOHHON
cUCTeMbl, paboTe B ceTH VIHTepHET U HCII0JIb30BaHUIO HHTEPHET-CEPBUCOB, HH(OPMAIIMOHHON 0€30MacHOCTH.

Paznen «Teoperuyeckne OCHOBbI HMHGOPMATHKW» BKIIOYaeT B ce0sf MOHATUHHBIA ammapar
MH(GOPMATUKH, BOIMPOCHI KOJUPOBaHUS HH(OpPMAlMM, H3MEpEeHUs WHGPOPMAIMOHHOIO O0bEMa JaHHBIX,
OCHOBBI aNreOpbl JOTUKH U KOMIIBIOTEPHOT'O MOJIETUPOBAHMUS.

Pa3nen «AJropurMbl M NPOrpaMMHPOBAHHE» HANpPABIEH HA pPa3BUTHE AJITOPUTMHYECKOTO
MBIIUIEHHSI, Pa3padOTKy aJrOpUTMOB U OIEHKY MX CIIO)KHOCTH, (OPMHPOBAHUE HABBIKOB pEAIN3aALUU
IIpOrpamMM Ha SI3bIKax MPOrpaMMHUPOBAHUS BBICOKOTO YPOBHSI.

Paznen « AngopmaniuoHHble TEXHOJOTHMM) MOCBSIIIEH BOMpOcCaM MPUMEHEHHs] HH()OPMalMOHHBIX
TEXHOJIOTHH, PEaIM30BAHHBIX B IIPUKIIAIHBIX IIPOIPAMMHBIX IIPOJYKTAaX U UHTEPHET-CEPBUCAX, B TOM YKCIIE B



3a/layax aHallM3a JaHHBIX, UCIOJb30BaHUIO 0a3 MAHHBIX U AJCKTPOHHBIX TAOJHUIL /TSl pEeIICHUS MPUKIIATHBIX
3a7ad.

B mpuBenénHom panee conepkanuu yudeOHoro mpeamera «HMHpopmaTHka» KypCHBOM BBIJIEIICHBI
JIONIOJIHUTEIIbHBIE TEMbI, KOTOPbIE HE BXOJAT B 00s3aTENbHYIO NpPOrpaMMy OOYy4YeHHs, HO MOTyT OBITh
NPEUIOKEHBI IS U3y4YEeHHUsI OTJeIbHBIM MOTUBHUPOBAHHBIM U CIIOCOOHBIM 00YYaOLTIMCS.

YrnyOnéHHblii ypoBeHb M3Yy4eHUS MH()OPMATHKH PEKOMEHAYETCS ISl TEXHOJIOTMYEeCKOro mpoduis,
OPUEHTUPOBAHHOTO HAa WHKEHEPHYIO U HH(OpPMALMOHHYIO chepbl NesSTENbHOCTH. YTIyOJIEHHBIN ypOBEHb
u3ydeHust ”HQOPMaTHKU 00eCIIeunBaeT: MOArOTOBKY 00YYaIOIMXCsl, ODHCHTUPOBAHHBIX HA CIIEHUAIEHOCTH B
ob0nactTu HH(OPMALMOHHBIX TEXHOJOTUH UM WHXKEHEPHBIE CIENHUAIbHOCTH, Yy4acThe B IPOEKTHOH U
UCCIIEIOBATEIbCKOM  JIEATEJIBHOCTH,  CBA3aHHOM  C  COBPEMEHHBIMM  HAIpPABJICHUSMU  OTPACIU
MH(}OPMaLMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH, MOJATOTOBKY K YYaCTHIO B OJIMMIIMAaX U caaue Enunoro
rOCyJapCTBEHHOTO 3K3aMeHa 110 HHPOpPMAaTHKE.

[TocnenoBarenbHOCTh M3yYEHHsI TEM B Ipenenax OJHOIro rojaa o0ydeHHs MOXKET ObIThb M3MEHEHa IO
YCMOTPEHHIO YUUTEIIS IPY TOArOTOBKE paboveld mporpaMMbl ¥ IOYPOYHOTO TUTAHUPOBAHHSL.

OO01miee yncao 4acoB, PEKOMEHIOBAaHHBIX ISl u3ydeHus: nadopmatuku — 272 vaca: B 10 kimacce — 136
yacoB (4 uwaca B Hemenmo), B 11 kmacce — 136 wacoB (4 uwaca B Hememro). Ilo 3ampocy ydacTHHKOB
o0pa3oBaTe/bHbIX OTHOLIEHWM KoJimdecTBO yacoB B 11 kiacce yBenmnueHo Ha 34 yaca Ha IOBTOpPEHUE
npoiieHHbIX TeM. Takum oOpa3om, Ha usydyenue uHopmatuku B 10 kia. — 136 gacos, B 11 k. — 170
YacoB.



COIAEPKXAHUE OBYYEHUSA

10 KJIACC

Hudposasg rpaMOTHOCTH

TpebGoBanusi TeXHUKH O€30MACHOCTH M TUTHEHBI MpH paboTe C KOMIBIOTEpaMU U JIPYTUMHU
KOMITOHEHTaMH HU(POBOTO OKPYKEHUSI.

[Tpuniunel  paboOTHl KOMIIBIOTEPOB M KOMITBIOTEPHBIX CHCTEM. ApxutekTypa ¢(on Heiimana.
ABTOMaTHYECKOE BBIIIOJHEHUE NPOrpaMMBbI IpoueccopoM. OrnepaTuBHas, IOCTOSIHHAs U JIOJTOBPEMEHHAs
namsiTb. OOMeH TaHHBIMH ¢ TOMOIIBIO KH. KOoHTposuiepsl BHEIIHUX yCTpoicTB. [IpsiMoii JOCTyN K maMsTH.

OcHOBHBIE TEHJEHIMM pPa3BUTUS KOMIBIOTEPHBIX TexHoJorui. [lapaiienbHble BBIYHUCICHUS.
MHuoronponeccopubie cucrteMbl. CynepkoMIbroTepbl. PacnpenenéHHble BBIYUCIUTENbHBIE CHCTEMBI H
o0paboTka OONMBIIMX HAaHHBIX. MOOWIBHBIE LU(PPOBBIE YCTPOWCTBA W HMX pPOJIb B KOMMYHHUKAIHIX.
Berpoennbie komnbroTepbl. MUKPOKOHTpOJUIEphl. POOOTH3MpPOBaHHbIE TPOU3BO/ICTBA.

[IporpamMHOe obOecrieueHne KOMITBIOTEPOB W KOMIIBIOTEPHBIX CHUCTEM. BHIBI HPOrpaMMHOTO
obOecrieueHns W uX Ha3HaueHue. (OCOOEHHOCTH MPOTPAMMHOIO oObOecredeHus: MOOWIBbHBIX YCTPOMNCTB.
[TapannensHoe nporpammupoBaHue. CucremHoe mporpaMMmHoe oOecnedeHue. OnepalnroHHbIE CUCTEMBI.
Yrunutel. [paiiBepsl ycTpoiicTB. UHCTANISAIUS M IEUHCTAIISAIUS POrPAMMHOTO 00eCTIeUeHHUSI.

daiinoBbie crcteMbl. [IpUHIMIBI pa3MEIICHUsT U MMEHOBAaHUs (AWIOB B JOJITOBPEMEHHON IMaMSTH.
[1aG10HBI [T OTTMCAHUS TPYII (PaiIoB.

IIporpammuoe obecnieuenue. JInneH3upoBaHue NPOrpaMMHOro oOecreueHus U HU(PPOBBIX PECYpPCOB.
[IponpuerapHoe u cBoOOAHOE mporpaMmHoe obecneueHue. Kommepueckoe U HEKOMMEpPYECKOE
UCTIOJIB30BaHUE MPOrPaMMHOTO obecrieueHust U MU(POBBIX pecypcoB. OTBETCTBEHHOCTh, YCTaHABIMBAaeMast
3akoHonaTenscTBOM  Poccuiickoit  ®enepanuu 3a  HENpaBOMEPHOE  HCIIOJIB30BAaHHE IMPOrPaMMHOIO
oOecrieyeHns U U(PPOBBIX PECYPCOB.

[IpyHIMIIBI TOCTPOEHUSI W allapaTHble KOMIIOHEHTbl KOMIIBIOTEPHBIX ceTeill. CeTeBble MPOTOKOJIBI.
Cetb Untepuer. Anpecarus B cetu Uatepuer. [Ipotokonsl cteka TCP/IP. Cucrema 1oMEHHBIX UMEH.

Pasnenenne IP-cetm Ha monceTw ¢ momolpl0 Macok mnojcereid. CereBoe aJMUHUCTPUPOBAHUE.
[TomyuyeHne naHHBIX O CETEBBIX HACTPOMKax KoMIbloTepa. lIpoBepka Hamuuus CBSI3M C y3JIOM CETH.
Omnpenenenne MapuIpyTa JABHKEHUS TAKETOB.

Bunet nesrensHoctn B cetu UWutepner. Cepsucsl WHTepHera. ['eomH(pOpManmoHHBIE CHCTEMBI.
['eosiokalioHHBIE CEPBUCHI PEATHHOIO BPEMEHU (HaIpUMeEp, JIOKAIMsl MOOMIIBHBIX TelIe(OHOB, ONpeescHe
3arpyK€HHOCTH aBTOMarucTpaieil), ”HTEpHET-TOProBIIsl, OpOHUPOBaHNE OUIETOB U TOCTUHMUII.

["'ocymapcTBEHHBIE AJIEKTPOHHBIE CEPBUCHI U yCIyTrd. ColnanbHbIE CETH — OPraHU3alMsl KOJJIEKTUBHOTO
B3aMMOJecTBUsT M oOMeHa naHHbIMH. CeTeBOW STUKET: MpaBWa MOBEACHHS B KHUOEPIPOCTPAHCTBE.
[Ipobnema moUIMHHOCTHU NOTy4YeHHOU HHpopManuu. OTKpBIThIE 00pa3oBaTeIbHbIE PECYPCHI.

TexHOTeHHbIE ¥ JKOHOMHYECKHE YIrpo3bl, CBSI3aHHBIE C HCIOJIb30BAaHUEM HWH(GOPMAIMOHHO-
KOMMYHUKAITMOHHBIX TexHojorui. OOmme mpoliaembl 3ammThl WHPOpMauu W WHOOPMAITMOHHOU
OesomacHoctn. CpeacTtBa 3amuThl  WHGOPMAIMM B KOMIIBIOTEpaX, KOMIBIOTEPHBIX CETIX U



ABTOMATH3HUPOBAHHBIX ~ MH(DOPMAIMOHHBIX  CcHCTeMaX. IIpaBoBoe  oOecreueHue  HMHPOPMAIIMOHHON
0€30I1aCHOCTH.

[IpenoTBpamieHne HECAHKIIMOHUPOBAHHOTO JIOCTYyNa K JUYHOM KOH(MHMICHIMAIbHON HH(OpMAIUH,
XpaHALIecss Ha IEpPCOHAIFHOM KOMITBIOTEPE, MOOWJIBHBIX YCTPOWCTBax. BpemoHocHoe mporpamMmmHoe
obecrieyeHne M CHocoObl OOpbOBI C HUM. AHTHUBHPYCHBIE Mporpammbl. OpraHu3zanus JAYHOTO apXuBa
uadopmanuu. PezepBHoe konuposanue. [laponbHas 3ammra apxuBsa.

HludpoBanne manubXx. CHUMMeTpu4yHblE M HecuMMeTpuuHble UOpHL [ludpsr mpocroil 3ameHBI.
HIudp Lezaps. Hudp Buxenepa. Anropurm mudppoBanus RSA.

Teopernueckne 0ocHOBbI HHPOPMATHKH
Wudopmanus, nannaeie u 3HaHus. MHbopManinoHHble IpoIecchl B IPUPO/IE, TEXHUKE U OOIIECTBE.

HenpepbiBHbIE U TUCKPETHBIE BEIUYMHBI M CUTHAJIBI. HeoOXoauMoCTh JUCKpeTH3aluuu HH(popManuy,
IpeHa3HaYeHHOMU JJI XpaHEeHUs, Iepeayu 1 00padoTKu B LIM(POBBIX cUCTEMAX.

JBonuyHoe KoaupoBaHHWE. PaBHOMEpHBIE M HEpaBHOMEpPHBIC KOABI. JlekogupoBaHHe COOOIICHUH,
3allMCAHHBIX C IIOMOLIBIO HEPABHOMEPHBIX KOAOB. YcinoBue Pano. [loctpoeHne 0JHO3HAYHO IEKOAUPYEMBIX
KOJIOB C IMIOMOIIBIO JiepeBa. EIWHUILI H3MepeHus KoiudecTBa nHpopmanuu. AaBUTHBIA MOIXOI K OIICHKE
KOJIMYECTBA HHPOPMAITIH.

Cucremsl cuucienus. Pa3BépHyras 3amuch HENbIX W JPOOHBIX YHCEN B MO3UIIMOHHOH CHCTEME
cuucienus. CBOMCTBA MO3UIMOHHON 3alMCH YKMCIIa: KOJIUYECTBO UMD B 3alUCH, IPU3HAK JIEIUMOCTH YHCIa
Ha OCHOBAaHUE CUCTEMBI CUHMCIIEHHUS. AJTOpPUTM IEpeBoJa LENOoro yucia u3 P-MuHOM cuUCTeMbl cuMcIeHUs B
JECATUYHYIO. AJNTOPUTM TepeBoja KOHEUHOW P-uuHOM ApoOH B AeCATHUHYIO. AJITOPUTM IE€peBOAa IEI0ro
yHclia U3 JIECATUYHON CUCTeMbI cuncieHus B P-uunyro. IlepeBoa koHeuHOU necaTuyHOM Apodu B P-HuHYyIO.
JlBonyHasi, BOCBMEpUYHAss U IIECTHAAUATEPUYHAsT CUCTEMBl CUMCIEHHUs, CBSA3b MEXAY HUMH.
ApudmeTnueckue ornepanuy B MO3UIMOHHBIX CHUCTEMaxX CUMCIeHMs. TpondHas ypaBHOBEIIEHHAas CHCTEMa
CYMCIICHHUS. /[IBONYHO-IECATUYHAS CUCTEMA CUUCIICHUS.

KonupoBanue TtekcroB. Koampoka ASCIL. OpnobaiitHeie koaupoBku. Cranpapt UNICODE.
Konuposka UTF-8. Onpenenenne nHGopMalnoHHOro 00bEMa TEKCTOBBIX COOOIIEHUH.

Komauposanue nzobpakenunii. Onenka nHGopMamoHHOTo 00bEMa rpa@uUecKux JaHHBIX TIPH 3aJaHHBIX
paspeuieHnn W TIyOMHE KomupoBaHHs 1BeTa. LIBeToBeie Mozjenu. BekropHoe koampoBanue. Dopmats
rpapuueckux Qaiinos. TpéxmepHnas rpaduka. @pakranpHas rpaduka.

KonupoBanue 3Byka. Onenka nH(OpMAIMOHHOTO 00bEMa 3BYKOBBIX JaHHBIX IpPU 3aJaHHBIX YacTOTE
JUCKPETU3aIUU U Pa3psITHOCTH KOJUPOBAHMS.

Anre6pa noruku. [loHsiTe BhIcKkasbiBaHUs. BrickasbiBarenbHble (opMmbl (mpeaukaTtsl). KBaHTOpBI
CYIIIECTBOBaHMS U BCEOOIIHOCTH.

Jlornueckune omepamuu. Tabmumpl UCTUHHOCTH. Jlornueckwe BhIpakeHHs. Jlormueckwe TOXKaeCTBa.
Jloka3aTenbCcTBO JIOTHUECKUX TOXKIESCTB C TOMOIIBIO TaOIUI HICTUHHOCTH. JIornueckue omnepauu 1 onepamuu
HaJT MHO>KECTBAMH.



3aKoHBI aNreOpbl JOTUKH. DKBUBAJECHTHBIC NPEOOpa3oBaHUs JIOTHUYECKUX BhIpakeHWU. Jlormueckue
YPaBHEHUS U CUCTEMBI YPABHEHUI.

Jlornueckue (GyHKIMH. 3aBUCUMOCTh KOJMYECTBA BO3MOKHBIX JIOTMYECKUX (DYHKIMI OT KOJMYECTBA
apryMeHToB. [losiHble CUCTEMBI JTOrMUECKUX (QYHKIIHH.

Kanonnueckue (opmbl 1oruyeckux BblpakeHUi. CoBeplIeHHbIE AU3bIOHKTUBHBIE U KOHBIOHKTHUBHBIE
HOpMaJIbHbIE ()OPMBI, AITOPUTMBI HX TIOCTPOCHUS 110 TAOJINIE UCTUHHOCTH.

Jlormueckue aneMeHTHl B cocTaBe KommbioTepa. Tpurrep. Cymmarop. MHOropaspsaHblii cymMMaTop.
[TocTpoenne cxem Ha JOTMYECKHMX DOJEMEHTaXx [0 3aJaHHOMY JIOTHYECKOMY BBIPOXXEHHUIO. 3aIluCh
JIOTHYECKOT0 BBIPAXKEHUS T10 JIOTHYECKOH cxeMme.

[IpencraBneHure MEIbIX YHCENT B MNMaMiITH KoMIbloTepa. OrpaHWMYeHHOCTh JAHMana3oHa dYWcel TMpH
OTpaHMYEHUU KoynuecTBa paspsnoB. [lepenonHenue paspsanHoi ceTku. be33sHakoBble M 3HAKOBHIC JIaHHBIC.
3HaKOBbIN OWUT. [[BONYHBIN JOTOJHUTEIBHBIA KOJI OTPUIIATEIIbHBIX YHCEI.

[ToGutoBble soruuyeckue onepanuu. Jlornyeckuit, apudmMeTHueckuil M LUKIMYECKUH CIBUIH.
IudpoBanre ¢ MTOMOUIHIO TOOUTOBOM Omnepauy «uckiovaromee NI ».

HpC,I[CTaBJ'IeHI/Ie BCHICCTBCHHBIX YHUCCI B IIaMATH KOMIIBIOTCpA. 3Haqama;1 YaCcTb MW IOPAOOK 4YMClIa.
I[I/IaHaSOH 3HAYCHUI BCHICCTBCHHBIX YHCCII. HpO6JI€MI)I XpaHCHHA BCHICCTBCHHLIX YHCCII, CBA3AaHHBIC C
OTPaHUYCHUCM KOJIMYCCTBA PaA3PAOOB. Brimonnenue onepauﬂﬁ C BCIICCTBCHHBIMHU 4YHCJIaMH, HaAKOIIJICHUC
OIIMOOK ITPU BBIYUCJIICHUAX.

AJITOPUTMBI M MPOrPAMMHPOBAHHE

OnpeneneHue  BO3MOXHBIX — pe3yabTaTOB  pabOThl  MPOCTEHIIMX  aJrOPUTMOB  YIpaBJICHUS
UCIIOJTHUTEIISIMU U BBIYUCIUTENBHBIX alropuT™MoB. OnpesieieHne UCXOAHBIX TaHHBIX, P KOTOPBIX aJITOPUTM
MOXET J]aTh TpeOyeMblil pe3ysbTarT.

Otamnbl pelleHus 3ajad Ha KommbloTepe. MHCTpyMeHTanbHBIE CpEeAcTBa: TPAHCIATOP, OTJIAJUUK,
npodunpoBIMK. KoMnunsaius 1 uHTepOpeTanus nporpamMm. BupryajibHble MallIuHbI.

WuTterpupoBanHas cpefa pazpaboTku. MeToibl 0Tia KU IporpaMM. Vcrnonb30BaHHE TPaCCHPOBOYHBIX
tabinuu. Otnagounsiii BeIBOJ. [lomaroBoe BbImosgHEHHE MporpaMMbl. Touku octaHoBa. [IpocmoTp 3HaueHuit
[IEPEMEHHBIX.

SA3bik mporpammupoBanus (Python, Java, C++, C#). Tunbl gaHHBIX: 1IETTOYUCIICHHBIE, BEIIECTBEHHBIE,
CHUMBOJIbHBIE, Jornueckue. Bersinenus. Cnoxuble ycnoBus. L{ukmel ¢ ycinoBueM. LIMKIIBI 1O nepeMEeHHOM.
B3anmMo3zameHseMOCTh pa3auyHbIX BUAOB IUKIOB. MHBapuanT nukia. CoctaBieHre MUKIIA ¢ UCMIOIb30BAaHUEM
3apaHee onpeAeIEHHOr0 MHBAPHUAHTA ITUKJIIA.

JoxymentupoBanue nporpamM. Mcnosb3oBanue koMMeHTapueB. 11oaroroBka onvcanus nporpaMMsl 1
WHCTPYKIUU JJIA [T0Jb30BATEN.

Anroput™Mbl 00pabOTKM HATypajbHBIX YHCEJ, 3alMCAaHHBIX B MO3UI[MOHHBIX CHCTEMaxX CUHUCICHHUS:
pa3OueHue 3amyucu YKcia Ha OTAENbHbIE IUQPHI, HAX0XKJIEHHE CYMMbI U MPOU3BEACHHUS LU, HAXOXKICHHUE
MaKCHMaJIbHOU (MUHUMAJIbHOM) HUPHI.



Haxosxnmenne Bcex MPOCTHIX YHCEN B 3aJaHHOM auana3zoHe. [IpeacrtaBieHue uucina B Buae Habopa
MPOCTBIX COMHOXKHUTEJCH. AJITOPUTM OBICTPOTO BO3BECHUS B CTETICHb.

OO0paboTka JaHHBIX, XpaHAIMXcs B Qaitnax. TexcToBble U ABOUYHBIC (aiiibl. DailioBbIe TEPEeMEHHbBIE
(daitnoBsie ykazatenu). Urenue u3 ¢aina. 3anuce B daii.

PaszOuenue 3amaun Ha noazagauu. [lognporpammel (nmpouenypsl U ¢yHkuun). Pexypcusi. PekypcuBHbie
00BekThl ((pakTanbl). PexypcuBHble Tpoueaypsl W QyHknuu. Vcmonp3oBaHwe cTeKa IJs OpraHU3alluu
PEKYPCUBHBIX BBI30BOB.

Hcnonb30Banue CTaHAapTHOM OMONMMOTEKM si3bIKa MporpammupoBanus. llogxiaroueHue OuOIMOTEK
HOANPOrpaMM CTOPOHHHX NMPOU3BOAUTENEH. MOIYIBHBIN MPUHIMIT TIOCTPOCHUS IIPOTPAMM.

Yucnennsle meronpl. TouHoe M NpUOMMKEHHOE pelleHus 3anadd. UMCIeHHblE METOMbl PELICHHS
ypaBHEHMIA: MeTOJ mepedopa, METOJ MOJOBHHHOTO neneHus. [IpuOmmkéHHOe BBIYMCICHHUE JIMH KPHUBBIX.
Bbruucnenue miomaneil ¢uryp ¢ MOMOIIBIO YHMCIEHHBIX METOMOB (METOJA HPSIMOYIOJIBHUKOB, METOJ
Tpamnenuii). [louck Mmakcumyma (MHHIMYMa) QYHKIIUU OJHOM MEPEeMEHHONH METOIOM MTOJIOBHHHOTO JICJICHHS.

OO6paboTKa CUMBOJIBHBIX JaHHBIX. BCTpOCHHBIE (QYHKIIUMH S3bIKA MMPOTPAMMHPOBAHUS JUIsI 00pabOTKH
CUMBOJIBHBIX CTPOK. AJITOPUTMBI 00paOOTKH CUMBOJIBHBIX CTPOK: MOJCUYET KOJIMUYECTBA MOABICHUI CUMBOJIA B
CTpOKe, pa30MeHue CTPOKH Ha CJI0Ba MO MPOOEIbHBIM CUMBOJIAM, TIOUCK MOJICTPOKU BHYTPHU JTAHHOW CTPOKH,
3aMeHa HaWJeHHOW TMOJCTPOKM Ha JPYryl0 CTpPOKy. ['eHepanus Bcex CIIOB B HEKOTOpPOM aidaBure,
YIIOBJIETBOPSIOUINX 3a/laHHBIM orpaHnueHusiM. [IpeoOpa3zoBanue uncina B CHUMBOJIBHYIO CTPOKY M 00paTHO.

MaccuBbl ¥ TMOCIEIOBATEIBHOCTH 4YHuCeNl. Bpruucienne o0O0OOIIEHHBIX XapaKTEPUCTUK HIIEMEHTOB
MacCWBa WJIA YHCIIOBOW ITOCIICOBATEILHOCTH (CYMMBI, IPOWM3BEICHHS, CPEIHET0 aphu(PMETHICCKOTO,
MUHHUMAJIBHOTO ¥ MAKCHUMAJbHOTO 3JIEMEHTOB, KOJIMYECTBA 3IIEMEHTOB, YJIOBJIETBOPSIOIUX 33JaHHOMY
yCJIOBHIO). JINHEMHBIN MOUCK 3aIaHHOTO 3HAYCHHS B MACCHUBE.

CoprupoBka ogHOMepHOro MaccuBa. [IpocTeie MeTOIbI COPTUPOBKH (METO[ Iy3bIpbKa, METO] BbIOOpA,
coptupoBka BcTaBkamu). CopTupoBka ciusiHHUeM. bwicTpasi coptupoBka maccuBa (amroput™ QuickSort).
JIBOMYHBIN ITOMCK B OTCOPTUPOBAHHOM MAacCCHUBE.

JIBymepHBIE MaccuBbl (MaTpulbl). AJTOpUTMBI 0OpaOOTKM JBYMEPHBIX MAaCCHUBOB: 3aIllOJHEHUE
JBYMEPHOIO 4YMCJIOBOIO MacCHBa IO 3aJaHHBIM IIPAaBWJIaM, IOMCK 2JIEMEHTAa B JBYMEPHOM MAaCCHUBE,
BBIUMCJIEHHE MaKCUMyMa (MUHHMYyMa) U CyMMBI 3JIEMEHTOB JBYMEPHOI'O MacCHBa, MEPECTaHOBKA CTPOK U
CTOJIOIIOB IBYMEPHOT'O MaCCHBA.

NHpopManoOHHBIE TEXHOJIOTHH

TekcroBblit porieccop. PenakrupoBanue u popmaruposanue. [IpoBepka opdorpaduu u rpaMmMaTUKH.
CpeactBa noucka U aBTO3aMEHBI B TEKCTOBOM Ipoueccope. Mcnonbs3zoBanue cruinei. CTpyKTypHUpOBaHHBIE
TEeKCTOBble JOKyMeHThl. CHocku, ornasieHue. KomnexktuBHas pabota ¢ pokymMeHTamMu. HHCTpymeHTbI
pEeLIeH3UPOBaHUs B TEKCTOBBIX Iporueccopax. O0maunbie cepBuchl. Jlenopas nepenucka. Pedepart. Ilpasuia
[ATAPOBAHUSI HUCTOYHMKOB U odopmieHuss Oubmuorpaduuecknx ccoutok. OdopmiieHne crucka
JUTEpPaTypbl. 3HAKOMCTBO C KOMIIBIOTEPHOH BEPCTKOM TekcTa. TexHuYeckwe cpeacTBa BBOJA TEKCTA.
Crnieunanu3upoBaHHbIE CPEICTBA PETAKTUPOBAHMSI MATEMAaTHYECKUX TEKCTOB.



Anann3 naHHbIX. OCHOBHBIE 3aJaud aHauW3a JaHHBIX: IPOTHO3UPOBAaHME, Kiaccu(UKalus,
KJacTepu3anus, aHaiu3 OTKIOHeHMH. [locnenoBaTrenbHOCTh peEIICHHS 3a7ad aHalM3a JaHHBIX: cOop
NEpBUYHBIX JAHHBIX, OUYMCTKA M OLIEHKAa KayecTBa JAHHbIX, BBIOOP W/MIM IOCTPOEHHE MOJEIH,
npeoOpa3oBaHUE JaHHBIX, BU3YyaJIM3alusl JaHHBIX, HHTEPIpeTanus pe3ynbraToB. [IporpaMMubie cpeactsa u
UHTEPHET-CEPBUCHl ANl  OOpabOTKM M IpeACTaBlIeHMA JaHHbIX. bonbimme ganHele. MammHHOe
oOyueHue. IHTenneKTyaabHblil aHAINU3 IaHHBIX.

AHaJIM3 JaHHBIX C TIOMOUIBIO 3JICKTPOHHBIX Ta0iuil. BeraucieHne cyMMbl, CpeTHEr0 apuMeTHIEeCKOro,
HauOoJIbIIEero (HaMMEHBILEr0) 3HaueHus Auana3zoHa. Beruucienue ko3dduiuenta Koppesnsuuun AByX psiioB
nansbiX. [locTpoeHne cronOuaThiX, TMHEHYATHIX U KPYroBbIX auarpamm. Iloctpoenue rpadukoB (yHKIIHIA.
[TonGop nuHUM TpeHa, peleHre 3a4a4 IPOrHO3UPOBAHHUS.

YucneHHoe pelieHHe YpaBHEHHM ¢ MOMOLIpI0 mojdopa mnapamerpa. OnTUMH3anUs Kak IOHCK
HAWIYYIIETO PelIeHNs B 33JaHHBIX ycloBusx. LleneBas GpyHkuwms, orpanndenus. JIokaapHbIe U TIT00ATBHBIN
MUHUMYMBI 11eJIeBOil pyHKIMH. Perenne 3a1a4 onTUMHU3AIUH C TOMOIIBIO JIEKTPOHHBIX TAOJIHUII.

11 KUIIACC

Teopernvyeckre 0CHOBbI HHPOPMATHKH

TeopeTrueckne TOIXOBI K OIEHKE KOIMYECTBA HH(OpMAIuK. 3aKOH aJIUTUBHOCTH WH(POPMAIUH.
®opmyna Xapriu. Uudopmanus u BeposatHoctb. @opmyna [llenHona.

Anroputmsl cxatusi JaHHbIX. Anroput™m RLE. Anroputm Xaddmana. Anroputm LZW. Anroputmel

CXKaTUsSl JIaHHBIX C TOTEPsSMU. YMEHBIIECHUE TIIyOWHBI KOoaupoBaHus 1BeTa. OCHOBHBIE HEH aJTOPUTMOB
cxkarus JPEG, MP3.

CKOpOCTB nepeaaun IaHHbIX. 3aBUCHMOCTD BPEMCHHU IIepcaavuun OT I/IH(I)OpMaI_II/IOHHOl"O 00BéMa JaHHBIX
U XapaKTCpUCTUK KaHajlla CBA3U. HpI/I‘{I/IHBI BO3HHUKHOBEHHS OIIHOOK npu nepeaavc MAaHHBIX. KO,Z[BI,
IMO3BOJIAOIINEC O6Hap}I)KI/IBaTI) " UCIIPAaBJIAATH OHH/I6KI/I, BO3HHUKAOOIUE IpU IIEpeaavyec JaHHBIX. Paccrosiaue
XOMMMHTA. KOI[I/IpOBaHI/IC C ITIOBTOPCHHUEM OUTOB. KOI[BI XOMMMHTA.

Cuctembl. KommoHeHTbI cucteMbl M uX B3aumojeiictBue. CucreMHblii 3¢ ¢dekT. YmpaBieHHe Kak
uH(popMalMOHHbIN nporiecc. OOpaTHas CBA3b.

Mogenu u MonenupoBanue. Llens MonenupoBanus. COOTBETCTBUE MOJIENN MOJAEIUPYEMOMY OOBEKTY
WM IIpoLeccy, UeNHU MoenupoBanus. @opmanuzanys NpUKIaIHbIX 3a1ad.

[IpencraBieHne pe3ynbTaTOB MOJCIUPOBAHHS B BHIE, YJOOHOM JJIsi BOCHPHUATHS UYEIOBEKOM.
I'paduueckoe mpeacraBaeHue JAHHBIX (CXEMBbI, TaOJIHIIbIL, TPAdUKH).

I'padsl. OcHoBHble moHATHA. Buasl rpado. Onucanue rpagoB ¢ HMOMOIIBIO MaTPUIl CMEXHOCTH,
BECOBBIX MaTpHI], CITUCKOB CMEXHOCTH. PeleHne anropuTMHUECKUX 3ajiad, CBSI3aHHBIX C aHAJM30M rpadoB
(mocTpoeHue ONTUMAIBLHOIO IYTH MEXAY BEepIIMHAMH Tpada, onpeeseHre KOJUYeCTBa Pa3IUYHbIX MyTeil
MEXly BepUIMHAMH OPUEHTHPOBAHHOT'O allMKIMYECKOTo Tpada).



HepeBwps. bunapnoe nepeo. JlepeBbsi moucka. CnocoOsl o0xoma naepeBa. IIpencraBienue
apu(MeTHUECKUX BBIpAKEHHUI B BHIE JepeBa. [MCKpeTHbIE UTPHI ABYX UTPOKOB C MOJHOW MH(OpMAIUEH.
[TocTpoenue nepea nepebopa BapuaHTOB, ONMCAHUE CTPATETHMH UIPbI B TaOJIMYHON (opMme. Briurpeiniasie u
IIPOUTPBIIIHBIE TO3ULMHU. BBIUTPBIIIHbIE CTPATETUU.

CpenctBa HMCKycCTBEHHOro MHTeIeKkTa. CepBUCH MAIIMHHOIO IIEPEBOAA W PACIIO3HABAHUS YCTHOM
peun. KoruutuBHbele cepBuchl. MpaeHTudukanus M NOMCK M300paKEHUH, paclo3HAaBaHUE JIMII.
CamooOyuatonecss cuctembl. VCKYyCCTBEHHBI HMHTENIEKT B KOMIIBIOTEPHBIX urpax. lVcmonb3oBaHue
METO/I0B UCKYCCTBEHHOI'O MHTEIJIEKTa B 00y4aromux cucremax. lMcrnonb3oBaHue MeTOI0B UCKYCCTBEHHOI'O
UHTEIJIEKTa B pobororexHuke. MHTepHer Bemeil. IlepcnekTuBbl  pa3BUTUS  KOMIIBIOTEPHBIX
MHTEIJICKTYaJIbHBIX cUcTeM. HelipoHHbIE CeTH.

AJITOPUTMBI M MPOrPAMMHPOBAHHE

dopmanuszanus MoHATUS anroputma. MamumHa ThlopuHra Kak yHUBEpcaibHas MOJENb BBIYMCICHHM.
Tesuc Yépua—Trropunra.

OreHka CIoKHOCTH BbIUMCIICHUH. Bpems paGoTbl 1 00bEM HCTIOIB3YEMOM MaMATH, UX 3aBUCUMOCThH OT
pa3mepa HMCXOAHBIX JaHHBIX. OIlEHKa aCUMITOTHYECKOM  CIIOKHOCTH  QJITOPUTMOB. AJTOPUTMBI
MOJIMHOMHANILHOU closkHOCTH. [lepebopHble anroput™Msel. [IpuMepsl pa3auyuHbIX aarOpUTMOB PEIICHUS OTHON
3a/1a4d, KOTOPhIE UMEIOT PA3INYHYIO CIIOKHOCTD.

[Torck mPOCTHIX YKCEIN B 33JaHHOM JIHaria30He ¢ TIOMOIIBIO allTOPUTMA «PEHIeTO DpaTocheHar.
MHoropa3psHble Lenble Yncia, 3a1a4u JIMHHON apu(METUKH.

CrnoBapu (accollMaTUBHBIE MAacCHUBBI, OTOOpaxeHus). Xom-tabmuubl. [locTpoenue andaBuTHO-
YaCTOTHOTO CJI0Baps Ul 3aJJaHHOTO TEKCTa.

Crexu. AHanu3 NPaBUWIBHOCTH CKOOOYHOTO BbIpa)keHUs. BbluncieHne apupmMeTH4eckoro BbIpaXKeHHs,
3aMMCaHHOTO B MOCTHUKCHOM (opme.

Oqepezu/l. Hcnons3oBaHue oucpeaun 4jis1 BpEMCHHOTO XpaHCHUA JaHHBIX.

Anroput™mbl Ha rpadax. IlocTtpoeHne MHMHMMaIbHOTO OCTOBHOTO J€peBa B3BEUIEHHOI'O CBSI3HOTO
HEOpPHEHTUpPOBaHHOTO Tpada. KonnyecTBO paszauuHBIX MyTed Mexay BepUIMHAMH OpPHUEHTHPOBAHHOIO
anuKIndeckoro rpaga. Anroputm JedKcTphl.

JepeBbsi. Peanusanus nepeBa ¢ MOMOUIBIO CCHUIOYHBIX CTPYKTYp. J{BomdHble (OMHApHBIE) NEPEBBS.
[TocTtpoenue nepeBa s 3aJaHHOTO apU(PMETHUECKOTO BBIpAaXKEHUs. PeKypcHBHBIE aaropuTMbl 00X07a
nepesa. Micnonp3oBaHue cTeka U ouepenu sl 00xoa epesa.

I[I/IHaMI/ILICCKOe OporpaMMHUpPOBAHHUC KAK MCETOA PCHICHUA 3aad € COXpPAaHCHHUEM IIPOMCEIKYTOUHBIX
PE3YIbTATOB. 33213"11/1, pe€mracMbI€ C IMOMOINBKO JUHAMHUYCCKOI0 MpOrpaMMHPOBAHUSA. BBIYHUCICHUC
PCKYPCHBHBIX (I)YHKL[I/II‘;I, MOJACYET KOJIMYSCTBA BAapHUaHTOB, 3a/1a41 OIITUMUH3AllhU.

[TonsiTnie 006 0OBEKTHO-OPHUEHTHPOBAHHOM MporpammupoBaHuu. OOBeKkTHl M Kiaccel. CBOHCTBA U
MeTo/bl 00BEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIN aHanm3. Pa3paboTka mporpaMM Ha OCHOBE OOBEKTHO-
OpPUEHTUPOBAHHOTO MoAX0Aa. MIHKancymnsus, Hacuea0BaHue, MOTUMOPPU3M.



Cpenpl O6picTpOii pa3zpadboTku nporpamm. [IpoekTupoBanne nuaTepdeiica monp3zosarens. Vcrnons3oBanue
TOTOBBIX YIPABIISIEMBIX 3JIEMEHTOB JJIsl IOCTPOCHUSI HHTEpdeiica.

00630p s13b1KOB IporpamMmmupoBanus. [loHsTrue o napaaurmax NporpaMMHUPOBAHHUS.

HNHpopManoHHBIE TEXHOJIOTHH

OTalbl KOMITBIOTCPHO-MATEMATUYCCKOTO MOJCIUPOBAHHA: ITOCTAHOBKA 3alda4u, pa3pa60TKa MOACIu,
TECTUPOBAHUEC MOACIIH, KOMHI)IOTepHBII‘/’I OKCIICPUMCHT, aHAJIN3 PE3YJIbTAaTOB MOJACINPOBAHMA.

Juckperrzanusi Ipyd MaTeMaTHUYE€CKOM MOJCIMPOBAHUM HEMPEPBIBHBIX MPOIEeccOB. MojeaupoBaHue
IBUKEHHUS. MonenupoBaHue OHOJIOTHUYECKUX CHUCTeM. MaTemaruyeckue MOJeIM B HKOHOMHKE.
BrruucnurenbHbie SKCIEPUMEHTBI C MOJICIISIMH.

OO0OpaboTka pe3ysNbTaTOB JKCHEpUMEHTa. MeToJ HauMEHbIMX KBaapaToB. OIEHKAa YHCIOBBIX
napaMeTpoB MOJEIUPYEMBbIX OOBEKTOB U IMPOLIECCOB. BoccTaHOBIEHHWE 3aBUCHMOCTEH IO pe3ylbTaTam
HKCIIEPUMEHTA.

BepositHoctabie Mopenu. Metonsl Monte-Kapno. Mwmutanmonnoe wmoaenupoBanue. CucteMbl
MacCcOBOT0 00CTYKUBaHUSI.

TabnuuHble (peNsIHOHHBIC) 0a3bl NaHHBIX. TabnuIa — MpeJCcTaBICHUE CBEICHUNW 00 OIHOTUITHBIX
oobekTax. Ilone, 3amuch. Kimrou tabnuiel. Pabota ¢ rotoBoii 0a30if JMaHHBIX. 3amojHEHUE 0asbl JaHHBIX.
[Touck, copTupoBka W (QUIBTpamMs JaHHBIX. 3apPOCHl Ha BHIOOPKY JaHHBIX. 3alpoChl C MapamMeTpamu.
BrruucnseMble mojs B 3anpocax.

MHuorotrabnuunbie 6a3bl HaHHBIX. THIBI CBsA3e Mexay Tabmunamu. Buemnuit kimou. IlemoctHoCTb
0a3bl TaHHBIX. 3aMPOCHl K MHOTOTAOIWYHBIM 0a3aM JIaHHBIX.

WNuTtepHeT-priiokeHus. [IonsATHE O cepBEpHON M KIMEHTCKOW 4acTAX calTa. TeXHOnorus «KJIWEeHT —
cepBep», e€ moctouHcTtBa u HemocTaTku. OcHoBbl s3bika HTML u kackagueix Tabmui ctuneit (CSS).
Cuenapun Ha s3bike JavaScript. @opmbl Ha BeO-cTpaHUIIE.

Pa3zmerenue Be6-caliToB. Ycimyra XoCTUHTa. 3arpy3ka (aiioB Ha CaiT.

BBoa n300paxeHnii ¢ UCTIOJIb30BAaHUEM PA3IHMUHBIX HUPPOBBIX YCTPOHCTB (LIM(POBHIX (oTOANIAPATOB
U MHKPOCKOIIOB, BHJI€OKaMep, CKaHEpPOB U Apyrux ycTpoicTB). I'paduueckuit penakrop. Pazpemienue.
KagpupoBanue. Hcnpasinenue mnepcnektuBbl. ['mcrorpamma. Koppekuus ypoBHEH, KOpPpeKIMs LBETa.
Ob6ecuBeunBaHne BETHBIX M300paxkeHuid. Petymib. PaboTa ¢ obnactsimu. OuibTpsl.

Muorocnoitasie uzoOpaxenus. TekcroBeie cimon. Macka cios. Kananel. CoxpaHeHUE BBIICICHHON
obmactu. [ToaroToBKa MILTFOCTpaIHii 17151 Be0-CallTOB. AHUMHUPOBAaHHBIE H300paKEHUSI.

Bekropnas rpaduka. [Ipumutusel. I3MeHeHe nopsiika 3JieMeHTOB. BrlpaBHHBaHME, pacnpeesieHue.
I'pynnupoBka. Kpusbeie. @opmaTsl BEKTOPHBIX pPHCYHKOB. lcrnonp3oBaHue KOHTYpoB. BekTtopuzanus
pacTpOBBIX U300PAKECHUI.



[IpyHIMIIBI TOCTPOCHUSI U PEAAKTUPOBAHUS TPEXMEPHBIX Mojened. CeTouHble mMonenu. Marepuanibl.
MopnenupoBanue UCTOUYHUKOB ocBelieHusa. Kamepsl. AnnutuBHble TexHonoruu (3D-npuntepsr). [lonstue o
BUPTYaJIbHON PEAIbHOCTU U JOMIOJHEHHOH peabHOCTH.

IIJIAHUPYEMBIE PE3VJIbTATDI OCBOEHHA [TPOT'PAMMBI 110 NHOOPMATUKE
(YTJIYBJIEHHBIM YPOBEHbB) HA YPOBHE CPEJHEI'O OBIIEI'O OFPA30BAHUS

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3YNBTAaThl OTPAKAIOT TOTOBHOCTh M CIIOCOOHOCTH OOYYAIOIIMXCS PYKOBOICTBOBATHCS
c(hOpMUPOBAHHON BHYTPEHHEH MO3UIIMENH JIMYHOCTH, CUCTEMOW IEHHOCTHBIX OPUEHTAIMM, MO3UTHUBHBIX
BHYTPEHHUX YO€XIE€HUH, COOTBETCTBYIOUIMX TPAJULUOHHBIM LIEHHOCTSM POCCUHCKOTO OOILEeCcTBa,
paclIiipeHre >KU3HEHHOTO OMNbITa U OMBITAa JIEATEIHHOCTH B IMPOLIECCE peallu3alliid CpPeACTBaMHU Y4eOHOTO
peIMeTa OCHOBHBIX HAlpPaBICHUH BOCIUTATEIbHON JEATEIbHOCTH.

B pesynbrate m3ydeHus nH(GOpMATHKH Ha ypOBHE CpeIHEro odmero o0pa3oBaHUs y 00ydaromierocs
OynyT cOpMHUPOBAHBI CIICAYIONINE IUYHOCTHBIC PE3YIbTATHI:

1) I'PAKAAHCKOI0 BOCIIUTAHMUA:

OCO3HAHHUEC CBOUX KOHCTUTYHHWOHHBIX IIpaB H 06H3aHHOCTeﬁ, YBAXKXCHHUC 3aKOHA U IIpaBONOpsAaAKa,
CO6J'IIOI[CHI/IC OCHOBOIIOJAararomux HopmM PIH(bOpMaI_II/IOHHOFO npaBa H“ HH(l)OpMaHHOHHOﬁ 6630HaCHOCTI/I;

TOTOBHOCTL IMPOTUBOCTOATH HMACOJIOTUH 3KCTPEMH3MA, HAIlMOHAJIU3Ma, KCCHO(I)O6I/II/I, AUCKpUMHHAIIUN
0 CoMaJIbHbIM, PEJIMTMO3HBIM, PACOBBIM, HAITMOHAJILHBIM ITPU3HAKAM B BUPTYaJIbHOM ITPOCTPAHCTBE,

2) IaTPHOTHYECKOT0 BOCITUTAHMSI:

ONCHHOCTHOC OTHOLICHHUEC K HCTOPUYCCKOMY HACJICAHUIO, NOCTHKCHUAM Poccuun B HayKe, UCKYCCTBC,
TCXHOJIOTHAX, IOHUMAaHUEC 3HAUYCHU A I/IH(l)OpMaTI/IKI/I KaK HayKH B KM3HHU COBPEMCHHOI'O 06H1€CTBa;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:
c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO MTOBECHHUS;

CIIOCOOHOCTH OLICHUBATHb CUTyallUI0 U IPUHUMATL OCO3HAHHBIC PCIICHUA, OPUCHTHUPYACh HAa MOPAJIbHO-
HPABCTBCHHBIC HOPMEI U ICHHOCTHU, B TOM YUCJIE B CCTHU HHTepHeT;

4) 3CTeTHYECKOT0 BOCTIMTAHUSA:
3CTETHYECKOE OTHOIIEHUE K MHUPY, BKIIIOYAst 3CTETUKY HAYYHOTO U TEXHUYECKOTO TBOPYECTBA;

CHOCOOHOCTh BOCIPUHHMMATH pa3jIM4YHbIE BHIBI MCKYCCTBa, B TOM YHCIIE€ OCHOBAaHHOTO Ha
UCIIOJIb30BaHUU MH(POPMAIIMOHHBIX TEXHOJIOTHIA;

5) pu3uuecKoro BOCIMTAHMA:



c(OPMUPOBAHHOCTH 3/10POBOTO U OE30MaCHOTO 00pa3a >KU3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
30pOBbIO, B TOM 4YHCIEe 3a CYET COOMOJAeHHs TpeOoBaHUI Oe30MacHON SKCIUTyaTallud CpE/ICTB
MH()OPMAIIMOHHBIX ¥ KOMMYHHKALIMOHHBIX TEXHOJIOTHIA;

6) TPy10BOr0 BOCIIMTAHMS:

TOTOBHOCTh K aKTHBHOHU JCATCIIBHOCTH TEXHOJIOTHYSCKOH M COHH&HBHOﬁ HaIIpaBJICHHOCTH,
CIIOCOOHOCTD WHUIIMUPOBATH, IJIIAHUPOBATH U CaMOCTOATCIIBHO BBIIIOJHATL TaKYI0 JCATCIBHOCTD,

uHTEpec K cdepaM  NOpodhecCHOHATBHOW  JEATEIbHOCTH, CBSI3aHHBIM € MH(QOPMATHUKOM,
NpOrpaMMUPOBaHUEM W WH(GOPMAIMOHHBIMU TEXHOJIOTUSMH, OCHOBAHHBIMH HA JOCTHIKCHHSIX HayKu
MHGOPMAaTUKU M HAyYHO-TEXHHUYECKOIo Iporpecca, YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOp Oymyiiei
npodeccuu | peain30BbIBaTh COOCTBEHHBIC )KH3HEHHBIC TUIAHBI;

TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPA30BAHUIO HA MPOTSHKEHUU BCEH KHU3HH;
7) IKOJIOTHYECKOT0 BOCITUTAHUS

0CO3HaHME II00ATBHOIO XapakTepa HKOJIOTMYECKUX MpOo0JieM M IyTed UX pelieHHs, B TOM 4YHCIe C
y4€TOM BO3MOXKHOCTEH MHPOPMALIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH;

8) IeHHOCTH HAYYHOT0 O3HAHMS:

c(OpPMUPOBAHHOCT MHUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HayKH,
JOCTHDKEHUSIM HAyYHO-TEXHHYECKOTO0 Mporpecca M OOIECTBEHHOM NpaKTHKH, 3a CUYET NOHMMAaHUS DPOJIU
MH(POPMALMOHHBIX PECYPCOB, MHPOPMALMOHHBIX MPOIECCOB U MH()OPMAITMOHHBIX TEXHOJOTHHA B YCIOBHAX
G poBoi TpaHCPOPMALIMU MHOTUX c(hep KU3HH COBPEMEHHOTO OOIIECTBA;

OCO3HAaHUEC N C€HHOCTU Haquoﬁ JACATCIIbHOCTH, TOTOBHOCTB OCYHCCTBIATE  MPOCKTHYIO u
HCCICAOBATCIILCKYHO ACATCIIbHOCTL HHAUBUAYAJIbHO U B I'PYIIIIC.

B mporecce nOCTHXKEHUS JMYHOCTHBIX PE3yJbTaTOB OCBOEHMSI NMPOTpPaMMBbl 10 HH(POPMATUKE Yy
00y4aroIMXCsl COBEPILIEHCTBYETCS YMOIIMOHAIBHBIN MHTEIUIEKT, TPEANOoIaratoi cOopMUPOBaHHOCTD:

CaMOpPEryJIMpoOBaHusi, BKIIOYAKOIICTO CAMOKOHTPOJb, YMCHHEC INPHUHUMATb OTBCTCTBCHHOCTH 34 CBOE
IMOBCACHUC, CIIOCOOHOCTH aZIalITUPOBATHCA K S5MOLMOHAJIbBHBIM HU3MCHCHHAM U TIPOABJIATH FI/I6KOCTB, OBITE

OTKPBITBIM HOBOMY;

BHYTpeHHeﬁ MOTHBAIIUHU, BKJ'IIO‘laI-OH_[eI\/’I CTpEMJICHUEC K HOOCTHXKXCHHUIO HECIU W YCIIEXY, OITHUMU3M,
HHUIUAaTUBHOCTb, YMCHHC I[GI\/JICTBOBaTI), HCXoasa nu3 CBOUX BOSMO)KHOCTCfI;

OMIIaTHH, BKHIO‘IaIOHIeﬁ CIIOCOOHOCTh MOHUMATh OMOIHNOHAJIIBHOC COCTOSAHHUE APYIUX, YYHUTBIBATH €ro0
Ipu OCYHICCTBJICHUN KOMMYHHKAIIUH, CIIOCOOHOCTh K COYYBCTBUIO U COIICPCIKUBAHUIO,

COLMAJIbHBIX HABBIKOB, BKIIFOYAIOIIUX CIOCOOHOCTh BBICTPAWBaTh OTHOLICHUS C JAPYTMMH JIIOJIbMH,
3a00TUTbHCS, POSBIATH HHTEPEC U pa3periaTh KOHPIUKTHI.

METANPEIMETHBIE PE3YJIbTATBI



B pesynbrate m3zyueHus nH(GOpPMATHKH Ha ypOBHE CpelHEro obmiero oOpa3oBaHus y oOydaromierocs
OynyT cOpMUPOBAHBI METAIIPEAMETHBIE PE3YJIBTAThl, OTPAKCHHBIC B YHUBEPCAIBHBIX YUEOHBIX JCHCTBUSX, &
HMCHHO — TIIO3HABATCJIbHBIC YHHBCPCAJIbHLIC yqe6HHe HeﬁCTBHﬂ, KOMMYHUKATHBHBIC YHUBCPCAJIBbHBIC
y4eOHBbIE IEHCTBYSL, PEryJIATUBHBIC YHUBEPCAJIbHbIC yIeOHbIE EHCTBHS, COBMECTHAS IEATEIBHOCTS.

Ilo3naBaTe/bHBbIE YHHBePCAJIbHbIE YUeOHbIE HeHCTBHS
1) 6a3oBble JIOrHYecKHUe AeiCTBUS:
CaMOCTOSITEIILHO (JOPMYITUPOBATEH U aKTyaTU3UPOBAThH MTPOOJIEMY, pacCMaTpUBATh €€ BCECTOPOHHE;

YCTaHABIIMBATh CYIICCTBCHHBIA TIPU3HAK WM OCHOBAHWS JUIsl CpaBHEHUS, KiIacCU(UKAIMA U
0000111eHM;

ONpeaAcCIATh HEIN ACATCIBHOCTH, 3a4aBaTh MapaMCTPbl U KPUTCPHUU UX JOCTHUIKCHUA
BBIABJIATH 3aKOHOMEPHOCTH U IIPOTHBOPCUHA B paCCMAaTPUBACMBIX SABJICHUAX

pazpabarbiBaTh IUIAH PEIICHUsS MPOOIEeMbI C Yy4ETOM aHajan3a HWMEIONIMXCS MAaTepPHATbHBIX U
HEMAaTEPUAIbHBIX PECYPCOB;

BHOCHUTBb KOPPECKTHUBLI B ACATCIbHOCTb, OUCHUBATH COOTBCTCTBHUC PC3YJILTATOB LCIIAM, OLICHUBATHL PUCKHU
HOCHGI[CTBI/Iﬁ JCATCIIbHOCTH,

KOOPJMHHUPOBATh U BHITIOJIHATH PabOTy B YCIOBHSIX PEAIbHOTO, BUPTYAIBHOTO M KOMOWHHPOBAHHOTO
B3aUMOJCHCTBUS;

paSBI/IBaTI) eraTI/IBHOC MBIIIIJICHUC HpI/I pGHIeHI/II/I JKU3HCHHBIX HpO6JI€M.

2) 0a30BbI€ HCCIEA0BATEIbCKHE TeHCTBHS:

BJIQ/IETh HABBIKAMH y4e€OHO-HCCIIEIOBATENbCKOM M MPOEKTHOM JEeATENbHOCTH, HAaBBIKAMH Pa3pelieHUs
npoOJeM, CIIOCOOHOCTBIO M TOTOBHOCTHIO K CAMOCTOSITEIbHOMY TOMCKY METOJIOB PEIICHHS MPaKTUUYECKUX
3a/1a4, IPUMEHEHUIO PA3IMYHBIX METO/I0B IMO3HAHMS;

OCYHIGCTBHSITB paSJ'II/I'-IHI)Ie BUABI JCATCIBHOCTH I10 nonyqumo HOBOI'O 3HAaHUs, €10 I/IHTepHpeTaHI/II/I,
npeoOpa3oBaHUIO0 U MPUMEHEHHIO B PA3IMUHBIX YYEOHBIX CUTYAlMsIX, B TOM YHCIE TPU CO3JaHUH YIeOHBIX U

COIMAJIbHBIX ITPOCKTOB,

q)OpMHpOBaTI) Hﬁy‘IHI)II\/'I THIT MBIIIJICHUS, BJIaICTh H&y‘-IHOfI TepMHHOHOFHeﬁ, KIIFOUE€BBIMU ITOHATUSIMHU U
METOOdaMU,;

CTaBHUTb U (I)OpMyHI/IpOBaTL COOCTBEHHBIC 3aga4u B OGp@BOB&TCHLHOﬁ ACATCIBHOCTU W XHU3HCHHBIX
CUTyalusIX;



BBIABIIATE I[IPUYUHHO-CIIEACTBEHHBIE CBA3M M AaKTyaJM3UpOBaTh 3aJady, BBIABUIATb TUIOTE3Y €€
peleHus, HaXOAUTb apTyMEHTHI Ul JOKA3aTelbCTBA CBOUX YTBEPKICHUMN, 3a/1aBaTh ITapaMeTPbl U KPUTEPUHU
peLIeHus;

AHAJIM3UPOBATh IIOJYUCHHBIC B XOJAC PCHICHHUA 3aJadud Ppe3yJIbTaTbl, KPUTHYCCKH OLCHHUBATH HX
AOCTOBCPHOCTD, IPOTHO3UPOBATHL UBMCHCHHUC B HOBBIX YCIIOBUSAX,

JAaBaThb OLICHKY HOBBIM CUTYyallUAM, OICHHUBATb HpI/IO6peTéHHbII71 OIIBIT,

OCYIIECTBJIATh  IICJICHATIPABICHHBI MOUCK TEPeHOca CPEACTB M CHOCOOOB  JCHCTBHUSA B
po(hecCHOHATLHYIO CPey;

YMETb [IEPEHOCUTD 3HAaHUS B IO3HABATENIbHYIO U IPAKTUYECKYIO 00JIaCTH )KU3HEAEATEIbHOCTH;
YMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 001aCTeiH;

BbIABHUI'aTb HOBBLIC HACH, IIPCJIaraTb OPUIMHAJIBHBIC IIOAXOAblI W PCHICHHA, CTABUTb HpO6J’I€MBI n
3ala4yM, JOITYCKArOIKMEC aJIbTCPHATUBHBIC PCIICHUS.

3) padora ¢ unopmaumeii:
BJIaACTb HAaBBbIKAMH IIOJTYYCHHA I/IH(l)OpMaIlI/II/I N3 HCTOYHUKOB Ppa3HbIX THUIIOB, CaAMOCTOATCIILHO
OCYILECTBIISATH MMOKMCK, aHAJIHM3, CUCTEMATH3AIMI0 ¥ UHTEPIPETAIIMI0 HHPOPMAILIUU PA3IMYHBIX BUIOB U (HopMm

IPEJICTaBICHHUS;

CO3/1aBaTh TEKCTHI B pa3NUYHBIX opMaTax ¢ yu€ToM HazHadeHHs MHGOPMAIUU U LEIeBOU ayAUTOPUH,
BbIOMpas ONTUMANIbHYIO (POPMY MPEACTABIICHUS U BU3yalIU3alIUH;

OLCHUBATb JOCTOBCPHOCTH, JICTUTUMHOCTDH I/IH(l)OpMaHI/II/I, €€ COOTBETCTBHE IMpaBOBbBIM U MOPAJIBHO-
OTUYCCKHUM HOpMAaM;,

HCIIOJIb30BaTh CPCACTBA I/IH(I)OpMaI_II/IOHHBIX U KOMMYHUKAIITMOHHBIX TEXHOJIOTHI B PCHICHHUU
KOTHUTHUBHBIX, KOMMYHUKATUBHBIX W OPraHU3allMOHHBIX 3aJa4d C CO6J'IIOI[€HI/I€M TpC60BaHI/II\/'I SpPTrOHOMMKH,
TCXHUKHU 6C3OHaCHOCTI/I, THTHCHBI, pecypcoc6epe>I<eHI/I$[, MMpaBOBbIX MW  ITHUYCCKUX HOPM, HOPM

nH(pOpMaIIMOHHOM 0€301aCHOCTH;

BJIaACTb HABBIKAMU PACIIO3HABAHUA HW 3allIUTHI I/IH(l)OpMaI_II/II/I, PIH(l)OpM&I.[PIOHHOfI 0e30IMacHOCTH
JIMYHOCTH.

KoMMyHHKaTHBHBIE YHHBEpPCAJIbHbIC Y4eOHbIE 1eiiCTBUSA

1) oOmenue:

OCYIICCTBIATE KOMMYHHKAIIUKU BO BCEX C(bepax KHU3HU,



paciio3HaBaThb HeBep6aJ'II>HI>Ie cpeacTBa O6H.I€HI/I5[, IIOHUMAaTh 3HA4YC€HHEC COLMAJIBbHBIX 3HAKOB,
Ppacro3HaBaTh NPCANOCBIIKH KOH(bJII/IKTHbIX CI/ITyaHI/Iﬁ U CMATYaTh KOH(I)JII/IKTLI;

BJIaACTH pPa3IMYHbBIMU crocobamu OGH_ICHI/I}I n BBaHMOHCﬁCTBHH, APrYMCHTUPOBAHHO BCCTH AHAJIOT,
YMETb CMAT4YaTh KOH(bJ'II/IKTHBIe CUTyalluu,

Pa3BEPHYTO U JIOTUYHO U3J1araTh CBOK TOUYKY 3pEHHUS C UCIIOIb30BAHUEM S3bIKOBBIX CPEICTB.
2) coBMecTHasi 1eATEJbHOCTD:
IIOHMMATb U UCIOJIb30BaTh IPEUMYLIECTBA KOMAHIHON U MHAMBUAYAJIbHON padOThI;

BBIOMPATh TEMAaTUKy M METOJIbI COBMECTHBIX JCUCTBUI C y4€TOM OOLIMX WHTEPECOB U BO3MOXKHOCTEH
Ka)XJI0T'0 YJIEHA KOJUICKTUBA,

MNPpUHHUMATh LCJIN COBMECTHOI ACATCIIBHOCTH, OPraHU30BbLIBATL W KOOPAWMHUPOBATH I[CflCTBI/ISI 10 HuXx
JOCTHMIXKCHHUIO: COCTABJIATH IIJIaH HeﬁCTBHﬁ, pacupeaciATb pojau C y‘{éTOM MHEHHHU Y4aCTHHUKOB, 06cy>1<z[aTL

pe3yabTaThl COBMECTHOM PabOTHI;

OIICHMBAaTh KaueCTBO CBOEr0 BKJIAJa M KaXKIOrO ydYyaCTHUKA KOMaHIbl B OOIIMI pe3yibTaT Mo
pa3paboTaHHBIM KPUTEPUSIM;

npeiaraTh HOBBIE NMPOEKTHI, OIEHWBATh WJEU C TO3WIIMHA HOBHU3HBI, OPUTHHAIBLHOCTH, MPAKTUYECKON
3HAYMMOCTH;

OCYIIECTBIISITh MO3UTHUBHOE CTPATETMUYECKOE TMOBEACHUE B PA3IUYHBIX CUTYallUAX, MPOSBIATH
TBOPYECTBO U BOOOpakeHUE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUA

1) camoopranusanus:

CaMOCTOATCIIbBHO OCYLICCTBJIATEL ITO3HABATCIBbHYIO ACATCIIBHOCTDb, BBIABIIATH HpO6J’IeMI)I, CTaBUTh U
(I)OpMy.]'II/IpOBaTL COOCTBEHHBIC 3aaa44 B O6p830B3TCJ'ILHOI>i ACATCIIbBHOCTHU U )KU3HCHHBIX CUTYAlUAX,

CaMOCTOSITEJIbHO COCTAaBIISAThH TUIAH PEIICHUS MPOOJIEMBI ¢ YIETOM UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX
BO3MOXHOCTEHN U MPEANOYTEHN;

JlaBaTh OLEHKY HOBBIM CUTYalLlHsIM;
pacUIMpsATh paMKH Y4eOHOTO IPeMETa Ha OCHOBE JIMYHBIX MPEANOUTECHUH;
JIeJIaTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTh 3a PEIICHUE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;



CHocoO0CTBOBaTh (DOPMUPOBAHUIO U MPOSIBICHUIO LIMPOKOW 3pYIAMIMU B pasHbIX O0NACTAX 3HAHUIM,
MOCTOSIHHO TOBBIIIATH CBOM 00pa30BaTEIbHBIN U KyJIbTYpPHBIN YPOBEHb.

2) CaMOKOHTPOJIb:

JAaBaTb OLCHKY HOBBIM CUTYyallUsAM, BHOCUTHL KOPPCKTHBBI B ACATCIILHOCTb, OLICHHUBATL COOTBCTCTBHC
PE3YIBTATOB LCIIAM,

BJIQJICTh HABBIKAMHU TI03HABATEIbHON pe(IeKCHU KaK OCO3HAHUS COBEPIIAEMBIX JCHCTBUH W
MBICTTUTENIbHBIX MPOIIECCOB, UX PE3YJIbTATOB U OCHOBAHUMU, UCIIOJIb30BATh MPUEMBI pediieKCUu s OLCHKU
CUTYalliH, BEIOOpA BEPHOTO PEIICHHUS;

OLICHUBATh PUCKU U CBOEBPEMEHHO ITPUHUMATh PELIEHHUS 110 UX CHUXKEHUIO;

MIPUHUMATh MOTHUBBI U apT'YMEHTBI JPYTUX MPU aHAJIU3E PE3YIIBTATOB JIESITEIbHOCTH.

3) npuHATHA ce0st U APYrHUX:

MPUHUMATH ce0sl, MOHMMAsi CBOM HEIOCTATKU U IOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX IPU aHAIU3€E PE3YJIbTATOB JIEATEIbHOCTH;

IpU3HABaTh CBOE IIPABO U IPABO APYTUX HA OIINOKY;

pa3sBUBaThb CIIOCOOHOCTH ITOHUMATh MHP C MO3UIHUU APYTOTO YCIOBCKA.

MNPEJIMETHBIE PE3VYJIBTATDBI

B npouiecce nzyuenus: kypca nHbopMaTuku yriryon€éHHOro ypoBHs 6 10 knacce ob6y4aromumMucs 0yayT
JOCTUTHYTHI CIEAYIOIIHNE MPEAMETHBIE PE3YIIbTATHI:

BJIaICHUC TIPCACTABICHUAMMA O POJIH I/IH(1)OpMaI_II/II/I U CBSI3aHHBIX C HEH IMpoueCCoOB B IIPUPOAC, TCXHUKE
)51 O6III€CTBC, IMOHATHAMU ((I/IH(l)OpMaHI/ISI», «I/IHq)OpMaIII/IOHHBIﬁ mponece», «CUCTEMa», «KOMIIOHCHTBI
CHUCTCMBI», «CHUCTEMHBIHN 3(1)(1)CKT)), ((I/IH(I)OpMaLII/IOHHaH CUCTCMa», «KCUCTEMaA YIIPABJICHUS),

BJIQJICHHE MeToJaMu IMoucka uHpopMauuu B ceTu VIHTepHET, yMEeHHME KPUTHYECKH OIIEHUBATh
UH(OPMaLIKIO, TTOTY4YeHHYIO U3 ceTu MHTepHeT;

YMEHHUE XapaKTepHu30BaTh OOJbIINE JaHHbIC, MPUBOJUTH MPUMEPHl HCTOYHMKOB HUX TMOJYYEHHUS HU
HAIpaBJIEHUS! HCIOJb30BaHMs, YMEHHE KJIacCU(PUIMPOBATH OCHOBHBIE 3a/Jaydl  aHaju3a JIaHHBIX
(MporHo3upoBaHme, Kiaccu(uKanus, KIacTepu3alys, aHalu3 OTKIOHEHHUH), TOHUMATh MOCIIeI0BaTEIbHOCTh
peleHus 3a7a4d aHajgu3a JaHHBIX: cOOp MEPBUUYHBIX JTAHHBIX, OYMCTKA M OI[EHKA KauyecTBa JIaHHBIX, BHIOOP
U/WIIM TIOCTPOCHUE MOJIETH, TpeoOpa3oBaHue TaHHBIX, BU3yaln3alus JaHHBIX, HHTEPIIPETaIHs pe3yIbTaToB;

MOHMMAaHNUE OCHOBHBIX MPUHIUIIOB YCTPOMCTBA U (PYHKIIMOHUPOBAHUS COBPEMEHHBIX CTAllMOHAPHBIX U
MOOWJIBHBIX KOMITBIOTEPOB, TEHIEHINH Pa3BUTHS KOMIIbIOTEPHBIX TEXHOJIOTHIA;



BJIQJICHUE HAaBBIKAMHU Pa0OTHI C OMNECPAIMOHHBIMH CHCTEMaMH, OCHOBHBIMH BHUIAMH MPOIPAMMHOTO
obecrnievueHus I pelieHust yueOHbBIX 3a/1a4 0 BEIOPAHHOW CHICIUAIN3AIINY;

HAJIMYKME TPEJICTABICHUH O KOMIBIOTEPHBIX CETAX M MX POJIM B COBPEMEHHOM MHpeE, O 0a30BbIX
MPUHIIMIIAX OPraHU3alMU U (PYHKIHOHUPOBAHUS KOMIIBIOTEPHBIX ceTel, 00 00X NMPUHIMIAX Pa3pabOTKU U
(G YHKIIMOHUPOBAHUS MHTEPHET-TIPUIIOKEHU;

NOHMMaHWe Yrpo3 HWHPOPMALMOHHON OE30MaCHOCTH, HCIOJIb30BAHWE METOJOB M  CPEACTB
IPOTUBOACHUCTBUS 3TUM Yrpo3aM, COOJIIOJIeHHEe Mep 0e30M1aCHOCTH, IPEJOTBPALIAIOIINX HE3aKOHHOE
pacnpocTpaHeHHe MePCOHABHBIX JaHHBIX, COOOACHNE TPEOOBAaHUI TEXHUKH 0€30MaCHOCTU U TUTUEHBI TIPU
paboTe C KOMIIBIOTEPAMHU M JIPYTMMHU KOMIIOHEHTaMH LU(POBOTO OKPYKEHUs, IOHUMAHNE MPABOBBIX OCHOB
UCTIOJIb30BaHUS KOMITBIOTEPHBIX MPOTpaMM, 0a3 TaHHBIX U paboThI B ceTu MIHTEpHET;

IOHUMaHWE OCHOBHBIX HPUHIUIOB JAMCKPETU3ALUMU PA3JIMYHBIX BHUJIOB HHGOpPMALUU, YMEHHE
ornpeneniaTb WHPOPMAIMOHHBIA O0BEM TEKCTOBBIX, TPa@UUECKUX M 3BYKOBBIX JAaHHBIX TPU 3aJaHHBIX
napameTpax JUCKPETU3alUH, YMEHHUE OIPENEIATh CPEAHIOI CKOPOCTh IIEepelaud JaHHBbIX, OLICHUBATH
U3MEHEHHE BpPEMEHM TIepeliayd TpU HM3MEHEHUH WH(POPMALMOHHOTO O00BbEMa NAaHHBIX M XapaKTEPUCTHK
KaHaJla CBS3U;

YMCHHC HUCIIOJIb30BATh IIPH PCHICHUH 3aldad CBOMCTBA HO3PII.IPIOHHOI>1 3aIllMCUu 4YHUCCII, aAJITrOpHUTMa
MMOCTPOCHUSA 3allMCHU YuClia B HOSHHHOHHOﬁ CUCTCMEC CYHHCJIICHHA C 3aJaHHBIM OCHOBAHWEM M ITOCTPOCHUS
quciia 1o CTPOKCE, conepmameﬁ 3aIl1MChb 95TOro 4ucjia B HOBHHHOHHOﬁ CHUCTCMC CUHCIICHHA C 3aJaHHBIM
OCHOBAaHUEM, YMCHHC BBIIIOJIHATH apI/I(l)MeTI/ILIGCKI/IC Oorepanyru B IO3UIIHUOHHBIX CUCTEMAaxX CHHUCIICHHA,

YMCHHUEC BBINIOJHATH Hpeo6pa303aHm[ JIOTHYCCKHX BI)Ipa)KeHl/If/'I, HCIIOJIB3Ys1 3aKOHBI anre6pm JIOTHUKH,
YMCHHC CTPOHUTH JIOTHMYCCKOC BLIPAKCHUC B HHSLIOHKTHBHOﬁ U KOHBIOHKTHBHOM HOPpMaJIbHBIX (1)OpMaX 10
3aI[aHHOﬁ Ta6JII/IIIC HUCTUHHOCTH, HCCJIICA0BATH 001aCTh HMCTHHHOCTH BBICKAa3bIBAHHA, COJACPIKALICTO
IMEPCMCHHBIC, pCHIATb HECCJIOXKHBIC JIOTHYCCKUC YPABHCHUA U CUCTCMbI ypaBHeHPIﬁ;

MOHUMaHuEe 0a30BbIX AJTOPUTMOB OOPaOOTKH YMCIOBOM M TEKCTOBOW WH(MOpMAIUU (3amuCh YHCEN B
MO3UIIMOHHON CHUCTEME CUMCIIEHUS, HaXOXKACHUE BCEX MPOCTHIX YHMCEN B 33aJaHHOM JMara3oHe, 00paboTka
MHOTOPa3PsIHBIX LETbIX YUCEJ, aHAJTU3 CUMBOJIBHBIX CTPOK U JPYTHX), AITOPUTMOB MOUCKA U COPTUPOBKH,
YMEHHE OIPEAeTsATh CIOKHOCTh HM3Yy4aeMBIX B Kypce 0a30BbIX alTOPUTMOB (CYMMHpPOBAaHHE 3JIEMEHTOB
MaccuBa, COPTHPOBKAa MAacCUBa, MEpPeOOpPHBIC aJTOPUTMBI, JBOUYHBIM TOWCK) W TPUBOJIUTH MPUMEPHI
HECKOJIbKMX aJITOPUTMOB PA3HOM CIIOAKHOCTH JIJISl pELLICHUs OJHOM 3a7a4u;

BJIaJICHHE YHUBEPCAIBbHBIM S3BIKOM IpOrpaMMHpoBaHUs Bbicokoro ypoBHs (Python, Java, C++, C#),
NpEJICTaBICHUSIMU O Oa30BBIX THUIAX JaHHBIX M CTPYKTypax HaHHBIX, YMEHHUE HCIOJb30BaTh OCHOBHbIE
YIPABISAIOMUE KOHCTPYKLIMH, YMEHHE OCYLIECTBIIATH aHAIN3 MPEUIOKEHHONW INPOrpamMMbl: OIpPENEIATh
pe3ynbTarhl paboThl MPOrpaMMBbl MPH 3alaHHBIX HCXOAHBIX JaHHBIX, ONPEAENATh, MPU KAKUX HCXOIHBIX
JAHHBIX BO3MOJKHO IIOJYYEHHME YKAa3aHHBIX PE3YyJbTaTOB, BBIABIATH JAHHBIE, KOTOPHIE MOTYT NPHUBECTH K
omnoke B paboTe mporpaMMel, GopMyIHpOBaTh MPEUIOKEHUS 110 YITYUIIEHUIO TPOrPAMMHOT0 KO/Ia;

yYMEHHUE CO3[aBaTh CTPYKTYPUPOBAHHBIC TEKCTOBBIC JTOKYMEHTHI U JEMOHCTPALlMOHHBIE MaTEpHUAJIbl C
HCIIOJIb30BaHUEM BO3MOYKHOCTEW COBPEMEHHBIX TPOrPaMMHBIX CPEJCTB U 00JIaYHBIX CEPBUCOB;

YMEHHUE WCIOJIb30BaTh AJICKTPOHHBIC TAONWIIBI JUIsS aHajdu3a, MPEACTABJICHHUS M OO0pabOTKH JTaHHBIX
(BKJTFOYAsi BBIUMCICHHE CYMMBI, CPEIHEro apu(METHUYEeCKOro, HauOOINBIIET0 W HAMMEHBIIETO 3HAYCHHIA,
pelieHue ypaBHEHHM, BBIOOp ONTHUMAJIBHOTO peIIeHUs, NOoa00p JHWHUM TPEHJa, pelieHue 3amad
MPOTHO3HPOBAHUS).



B nporecce uzydenus kypca uHGopMaTuku yriyOnéHHOTO ypoBHs 6 11 Knacce oOydaronmmmucs OyayT
JOCTUTHYTBI CIICYIOUIHE MTPEIMETHBIC PE3YIIbTATHI:

YMEHHUE CTPOHUTH HEPABHOMEPHBIC KOMBI, JOIMYCKAIOIIME OJHO3HAYHOE MEKOIMPOBAHHE COOOIEHHMA
(mpeduKCHBIE KO/ABI), UCIIOJIB30BATh MPOCTEUIINE KOJbI, KOTOPbIE MO3BOJIAIOT OOHAPYKUBATh U HCIIPABIISATH
OLIMOKH MpU Niepeaaye TaHHBIX, CTPOUTH KOJI, 00E€CIIEUNBAIONINI HAUMEHBIIYIO0 BO3MOXHYIO CPEIHIO0 IITUHY
COOOILIEHUsI TPU U3BECTHON YaCTOTE CUMBOJIOB, MOSACHATH MPUHIIUIIBI paOOThI MMPOCTHIX AITOPUTMOB CHKATHS
JTAHHBIX;

YMEHHUE pellaTh aJrOPUTMHUECKUE 3a/laud, CBS3aHHbIE C aHAIM30M TpadoB (3a1aud MOCTPOCHHS
ONTUMAJIBHOTO MYTH MEXIY BeplIMHamMHu rpada, ompelneneHus KOJIMYECTBA PA3IUYHBIX MIyTeH MExXAy
BEPLIMHAMU OPHEHTUPOBAHHOTO ALMKIMYECKOro rpada), yMEHHE HCIOJIb30BaTh ACPEBbS NMPH aHAIN3E U
MOCTPOCHUU KOJIOB U JJISl MPEACTaBICHUS apU(PMETHUECKUX BBIPAKEHUH, MPH PELICHUH 3a]a4 TOUcCKa U
COPTHPOBKH, YMEHHE CTPOUTH IECPEBO HIPHI MO 33JlaHHOMY aJTOPUTMY, pa3pabaThiBaTh M OOOCHOBBIBATH
BBIUTPBIIIHYIO CTPATETUIO UIPBI;

yMeHHE pa3palaThiBaTh U pEaTU30BbIBATH B BHJE NporpamMM 0a30BbIE alNTOPUTMBI, YMEHHUE
UCIIOJIb30BaTh B IPOrpaMMax JIaHHBIE Pa3IMYHBIX THIIOB ¢ YYETOM OTpaHUYEHUIN Ha AMAIa30H UX BO3ZMOXKHBIX
3HAUEHUH, MPUMEHSATH NIPU PEIICHUH 3a/1a4 CTPYKTYPHI JaHHBIX (CIIUCKH, CIIOBAPH, CTEKH, OUEPEIH, TEPEBbs),
UCTIOJIB30BaTh 0a30BBIE ONEpalii CO CTPYKTYpaMH [aHHBIX, NMPUMEHATh CTAaHAAPTHBIE W COOCTBEHHBIC
MOJMPOrpaMMbI 171 0OpaOOTKM YMCIIOBBIX JaHHBIX U CHUMBOJBHBIX CTPOK, MCIHOJIB30BaTh MpU pa3paboTke
nporpaMM OMOJIHOTEKH MOIMPOTPaMM, 3HATh (PYHKIMOHAIBHBIE BO3MOKHOCTH MHCTPYMEHTAJIBHBIX CPENICTB
cpensl pa3pabOTKM, YMEHHE HCIOJIb30BaTh CPEACTBA OTIAIAKKM IPOrpaMM B Cpele MpOorpaMMHUpPOBaHUS,
YMEHHE JOKYMEHTHUPOBATH IIPOTPAMMBI;

YMCHHUEC CO3aaBaTb Be6'CTpaHI/II_U>I;

BJIaJICHME OCHOBHBIMHU CBEIEHUSIMM O 0a3ax JAaHHBIX, UX CTPYKTYpeE, CPEICTBAX CO3JaHUSA U PabOTHI €
HUMH, YMEHHE MHCIIOJIb30BaTh TaOMWYHbIE (pENSLUOHHBIE) 0a3bl JNAaHHBIX (COCTABIATH 3ampoChl B 0azax
JTAHHBIX, BBIIIOJHATH COPTUPOBKY U TIOMCK 3amucell B 6a3e JaHHbIX, HAMIOJHATh pa3padoTaHHYIO 0a3y JaHHBIX)
Y CIIPaBOYHBIE CUCTEMBI;

YMEHHUE HCHOJIb30BaTh KOMIIBIOTEPHO-MATEMATUYECKHE MOJEIN Ul aHajau3a OOBEKTOB M IPOLECCOB:
dopMynupoBaTh 1€lb MOJAEIUPOBAHHUSA, BBINOJIHATH AaHAJIU3 pPE3YJIbTaTOB, IIOJYYEHHBIX B XOJE
MOJICIUPOBAHMS, OLEHUBATh COOTBETCTBUE MOJIEIN MOACTUPYEMOMY OOBEKTY MJIM HpOIecCy, MPeICTaBIIsATh
pe3yabpTaThl MOJAECIMPOBAHNS B HATJISITHOM BUJIE;

YMEHHME OPraHHU30BbIBATh JUYHOE HH(OPMALMOHHOE IMPOCTPAHCTBO C MCIIOJIB30BAHUEM PA3INYHBIX
CpeACTB IU(PPOBBIX TEXHOJIOTHI, TOHUMaHUE BO3MOKHOCTEH IM(PPOBBIX CEPBUCOB TOCYAAPCTBEHHBIX YCIYT,
1 (POBBIX 00pa30BATENBHBIX CEPBUCOB;

MOHMMAaHHUE OCHOBHBIX MPUHIUIIOB Pa0OTHI, BO3MOKHOCTEH M OTrpaHUYEHHS] IPUMEHEHUSI TEXHOJIOTH
UCKYCCTBEHHOT'O MHTEJJIEKTa B PA3JIMYHBIX OOJACTIX, HAJMUYME MPEACTABICHUI O Kpyre perraeMblx 3aaad
MaIIMHHOTO 00y4eHHus (pacro3HaBaHUs, Kilaccu(UKAIMK U IPOrHO3UPOBAHUS) HaJIMUKE MpeiCTaBIeHU 00
UCTOJIb30BaHUM  MH(MOPMAIIMOHHBIX  TEXHOJOTMH B  Pa3MUYHBIX  NpodecCHOHATbHBIX  chepax.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne ||HaumeHoBaHue pa3ienioB u KonnuectBo yacos DnexTpoHHbIe (IIUPPOBLIE) CITMCOK UTOTOBBIX CIoco0 OICHKH
/1 TEM MPOTrpaMMbI Beero || Kontponbhbie || [pakTuieckue 00pa3oBaTeNbHBIE PECYPCHI IUTAaHUPYEMBIX MTOTOBBIX ITAHUPYEM
paboThI paboThI PE3YIbTATOB € yKa3aHUCM pe3yIbTaToB
9TaIlOB UX
(hopmMupoBaHUs
Pa3nen 1. Hudposasi rpaMoTHOCTH H H
1.1 ||[KommbroTep - 6 [[BubmmoTteka LIOK - UCIIOJIb30BaTh - YCTHBIN OIPOC;
YHUBEPCATbHOEC https://m.edsoo.ru/7f41646e]] | undopmarmro o
YCTPOMCTBO 00paboOTKH [[BubmuoTexa [JOK XapaKTEPUCTUKAX
JTAHHBIX https://m.edsoo.ru/7f41646€]]|nepconansaoro
1.2||[Tporpammuoe 6 [bubrmorexa LIOK KOMIIBIOTCPA 1 €ro -pelenne yueOHbIX 1
P ——. https://m.edsoo.ru/7f41646€]]||ocHOBHBIX 31eMEHTAX NPaKTHKO-
- HPUMEHSTh HOHATHSA |0 ye g THPOBAHHBIX
NOACHATL Ha MPUMEPAX |34 /14y
CMbIC/1 MOHATUN = =
1.3||KommnbroTepHble ceTH 5 CMHGOPMALAY, - YCTHBIH OIIPOC;
KMHPOPMALMOHHbIN
npouecc», «obpaboTKa
1.4||Uudopmanmonnas 7 2 MHpopMaLUmn, - YCTHBII OIpOcC;
0e30IMacHOCTh «XpaHeHune
nHbopmaunmy,
«nepegnaua;
‘I/ITOFO 10 pasfeny H 24 H H H
‘Pasne.n 2. Teopernueckue 0CHOBbI HHPOPMATHKHU H H
2.1|lIpencraBnenue 19 2 [[PubmuoTexa [JOK - UCTIOJIL30BaTh aKOHBI ||- YCTHBIHN OIMpPOC;
uHpopManuu B https://m.edsoo.ru/7f41646e€]]|(anreOps! TOTHKH.
KOMITBIOTEpE OKBUBaJICHTHBIE
2.2||OcHOBBI anreOphl IOTUKH 14 1 npeoOpa3oBaHuUs - YCTHBIH OIpOC;-



https://m.edsoo.ru/7f41646e
https://m.edsoo.ru/7f41646e
https://m.edsoo.ru/7f41646e
https://m.edsoo.ru/7f41646e

Ne ||HaumeHoBaHue pa3nienioB u KonnuectBo yacos ‘ DnexTpoHHbIe (IIUPPOBLIE) CITMCOK UTOTOBBIX CIoco0 OICHKH
/11 TEM MPOTPaMMBbI Beero || Kontponbhbie || [pakTuueckue 00pa3oBaTeNbHBIE PECYPCHI TUTAHUPYEMBIX MTOTOBBIX ITAHUPYEM
paboThI paboTsI pE3YJILTATOB € yKA3aHNCM Pe3yJIbTaTOB
9TaIl0OB UX
(dopMHpOBaHUSI
JIOTHYECKUX pelieHne y4eOHBIX U
BBIPAKEHUI TIPaKTHKO-
OpPUEHTUPOBAHHBIX
- IPUMCHSITH ITOHSTHS )
3ajay;
HeobxomumocTts
JTUCKPETH3AINH
23K y 1 uHpopmanuu, 5
: MIIbIOTEpHAS . -peleHu HBIX U
OMIIbIOTCPHA npeHA3HAYCHHOI s || POLCHHC YHe
apupMeTHKa XpaHeHHus, epenaun u_ |[IPAKTHKO
HWEHTHPOBAHHBIX
00paboTKu B OPMCHTHPOBA
dpoBBIX crcTeMax. | oAad
‘I/ITOFO 10 pa3jeny H 40 H H H
‘Pa3ne.11 3. AlIropuT™MbI M IPOrPpaMMHPOBAHHE H H
3.1||Beenenne B 16 0.5 - UCIIONB30BaTh
MIPOrpaMMUPOBAHKE IITOPUTMHUYECKOE
3.2||BcniomorarenbHbie 8 2 MBIILICHHS, -peleHre yueOHbIX 1
aJrOPUTMBI pa3paboTky PaKTHKO-
AJITOPUTMOB M OLCHKY  [lonieHTHPOBAHHBIX
WX CJIOKHOCTH .
0 ’ 3ajad;
OpPMHUPOBAaHHE
.3|YncaenHbIe METOIBI -pereHu HBIX U
3.3||YncneHHbIe METOA 5 3 HABKIKOB PEATV3AIHH penieHne yueo
MIPAKTHKO-
IporpaMM Ha sI3bIKaxX
OPUEHTUPOBAHHBIX
MTPOrPaMMHUPOBAHHUS
anad;
BBICOKOTO YPOBHS 3anad,
‘3.4HAJIFOpI/ITMLI 00paboTKH H 5 H H 1 -pernieHne yueOHbIX U




Ne ||HaumeHoBaHue pa3nienioB u

KommuectBo yacos

DnekTpoHHBIE (IU(PPOBHIE)

CITMCOK UTOI'OBBIX

croco0 OLIEHKH

/11 TEM MPOTPaMMBbI Beero || Kontponbhbie || [pakTuueckue 00pa3oBaTeNbHBIE PECYPCHI TUTAHUPYEMBIX MTOTOBBIX ITAHUPYEM
paboThI paboTsI pE3YJILTATOB € yKA3aHNCM Pe3yJIbTaTOB
9TaIl0OB UX
(dhopMupoBaHus
CHUMBOJIBHBIX JJaHHBIX - IPUMEHSTh MIPAKTHUKO-
dopmManuzanuio OPUEHTUPOBAHHBIX
AITOPUTMA KaK 3ajad,
3.5||AnropurMel 00paboTKH 10 35 YHUBCPCATIBHAT MOZCIIL | heienme yueOHBIX U
MacCHBOB BbITHCICHUN IPAKTHKO-
OPHEHTHUPOBAHHBIX
3ajau;
‘I/ITOFO 110 pasjerny H 44 H H H
‘Paaneﬂ 4. UudopmanmoHHbIe TEXHOJIOTHHI H H
4.1||(O6paboTKa TEKCTOBBIX 6 2.5 [[bubnuoteka [IOK - HCII0JIb30BATh -pelieHne yueOHbIX U
JOKYMEHTOB https://m.edsoo.ru/7f41646e]] | uadopmanronnbie IPAKTHKO-
TEXHOJIOTHUH OPHEHTHUPOBAHHBIX
pean30BaHHBIC B 3ajau;
NPUKIIATHBIX
4.2 ||AHanu3 JaHHBIX 8 3 NpOrpaMMHBIX
IPOJIYKTax
- IPUMEHSTh
MHbOPMALMOHHbIE
TEXHO/IOMM
Mroro no paszieny L 14 | | | | |
Peseparoe Bpews L 14 | | | | |
OBUIEE KOJIMYECTBO 136 0 215
YACOB I10 ITTPOTPAMME

TEMATHYECKOE IINTAHUPOBAHUE


https://m.edsoo.ru/7f41646e

11 KJIACC

Ne ||HanmeHnoBanue pa3zienoB u KonnuectBo yacoB DnexTpoHHbIE (IIUPPOBLIC) CITMCOK UTOTOBBIX CIoco0 OICHKH
/11 TEM MPOTrpaMMbI Beero || Konrposbshsie || TIpaktiueckue o0pa3oBaTeNbHbIC PECYPCHI TUTAHUPYEMBIX HTOTOBBIX ITAHUPYEM
paboThI paboThI PE3YIBTATOB € yKa3aHUCM pe3yIbTaToB
9TaIlOB UX
(hopmMupoBaHus
Pa3nes 1. Teopernueckue 0CHOBbI HH(POPMATHKH H ‘
1.1|[KomnbroTep - 10 2 [[bubmmoTeka [TOK - UCTIOJIb30BAThH - YCTHBIH OIpoC;
YHUBEpPCATbHOEC https://m.edsoo.ru/7f41646€]] |urdopmaruio o
YCTPOHCTBO 00pabOTKH XapaKTepUCTUKAX
JAHHBIX [[bubmnorexa LIOK [IEPCOHAIIBHOT'O
1.2|[[iporpammuoe 8 2 https://m.edso00.ru/7f41646e]] |xommbroTepa u ero -pellenHe YIeOHBIX 1
P — [[bubmanoreka LIOK OCHOBHBIX BIIEMEHTAX  |\ynareryko-
https://m.edso00.ru/7f41646e]] |- npuMeHATH HOHATHS U OpHEHTHPOBAHHBIX
MOACHATL Ha NPUMEPAX |37 oy
CMbICA MOHATUM
KMHPOpMaLMA»,
«MHPOPMALMOHHbIN
npoueccy, «obpaboTKa
nHGopmauum»,
«xpaHeHwue
nHbopMmaLnmy,
«nepepaya;
Hroro o pasneny 18
Pa3nes 2. AnropuTMbl 1 IPOrpaMMHpPOBaHue H ‘
2.1||9neMeHThI TeOpUHr 6 1 bubnmoreka [JOK - UCTIOJIb30BAThH - YCTHBIH OIpoc;

AJITOPUTMOB

AITOPUTMHYECKOE



https://m.edsoo.ru/7f41646e
https://m.edsoo.ru/7f41646e
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Ne ||HanmeHnoBanue pa3zienoB u KonnuectBo yacoB ‘ DnexTpoHHbIE (IIUPPOBLIC) CITMCOK UTOTOBBIX CIoco0 OICHKH
/11 TEM MPOTrpaMMbI Beero || Kontponshbie || [Ipaktuueckue o0pa3oBaTeNbHbIC PECYPCHI TUTAHUPYEMBIX HTOTOBBIX ITAHUPYEM
paboThI paboThI pE3YJILTATOB € yKA3aHNCM pe3yJIbTaTOB
JTAaIlOB UX
(dhopMupoBaHus
2.2||ATOPUTMBI B CTPYKTYPBI 28 10 https://m.eds00.ru/7f418516  ||MbluICHHS, - YCTHBIN OIPOC;-
JaHHBIX pa3paboTKy pelieHne yueOHbIX U
buomuoreka LIOK AJIITOPUTMOB U OLEHKY [PAKTUKO-
https://m.edsoo.ru/7f418516 UX CIIOKHOCTH,
OPUEHTUPOBAHHBIX
(hopmupoBanue _
bub6aunorexa [IOK HABBIKOB pealM3auun | ora s
httpS//mEdsoorU/7f418516 MPOTpaMM Ha SI3bIKax
IPOrPaMMHUPOBAHHUS
2.3||OcHOBBI 00BEKTHO- 16 4 BBICOKOT'O YPOBHSI -peleHne yuyeOHbIX U
OpPUEHTUPOBAHHOTO MPAKTHKO-
IPOrPaMMHUPOBAHHUS - IPUMEHST OPUEHTUPOBAHHBIX
dopMaU3aImio 3anad,
aIropuTMa Kak
YHHUBEpCaTbHAsI MOJICITh
BBIYMCIICHUM
‘I/ITOFO 10 pa3jeny H 50 H H H
‘Pas)le.ﬂ 3. UnopmanmoHHblie TEXHOJIOTHHI H H
3.1||KomnbroTepHo- 8 2 bubnmnoreka HOK - OTIPEEIIATH 1 -pelnieHrne yueOHbIX U
MaTeEMaTHYECKOE https://m.edsoo.ru/7f41a7d0 CpaBHMBaTb pasmepbl HPAKTHKO-
MOJICTTUPOBAHUE TEKCTOBbIX, rPadUHecKmX, |[OpUECHTHPOBAHHBIX
‘3.2HEa3H NAHHBIX H 10 H H 4 ‘ﬁH6HI;I/OTeI;a HOK/7f41 o 3ByKOBdI:IXV¢aVIIIOB " 3a1ad4;
< ttps://m.edsoo.ru a Bugeodamnnos
‘3.3 HBe6-caI/ITLI H 14 H H 4 ‘ -
‘3.4HKOMHBIOTepHaSI rpajuka H 8 H H 3 ‘ OCHOBHbIE MPUHLMMbI
3.5|3D-monenupoBanue 8 4 KOAMPOBAHNA

Beb cauthl, 34
MoAeNMpoBaHne



https://m.edsoo.ru/7f418516
https://m.edsoo.ru/7f418516
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Ne ||HanmeHnoBanue pa3zienoB u KonnuectBo yacoB ‘ DnexTpoHHbIE (IIUPPOBLIC) CITMCOK UTOTOBBIX CIoco0 OICHKH
/11 TEM MPOTrpaMMbI Beero || Kontponshbie || [Ipaktuueckue o0pa3oBaTeNbHbIC PECYPCHI TUTAHUPYEMBIX HTOTOBBIX ITAHUPYEM
paboThI paboThI pE3YJILTATOB € yKA3aHNCM pe3yJIbTaTOB
9TaIlOB UX
(dbopMHpOBaHUSI
Wroro no pazueny H 48 H H H
PesepBHOE Bpemst 20
HToroBoe moBTOpEeHME 34
OBUIEE KOJIMYECTBO 170 0 36
YACOB I10 ITPOT'PAMME
IMOYPOYHOE IIJNTAHUPOBAHHE
10 KUIIACC
KoumnuectBo yacos DJIeKTPOHHbIE
Ne ara uudgposbie
Tema ypoka Kontpoasnbie IIpakTnyeckue A bp
n/n Bcero u3ydyeHusi obOpa3oBaTesibHbIE
padoThI padoThI
pecypcsl
TpebGoBaHust TEXHUKH 0€30MACHOCTH U
1 TUTHUEHBI IPH padoTe C KOMIbIOTEPAMU U 1
JIPYTUMU KOMIIOHEHTaMHU IIU(GPOBOTO
OKpY>KEHUS
) [TpuHIHITB pabOTH KOMITBIOTEPOB H 1
KOMITHIOTEPHBIX CHCTEM
3 OOMeH TaHHBIMU C TIOMOIIBIO IITUH. 1
KonTtposepsl BHEIIHUX YCTPOMCTB




ABTOMaTHYECKOE BBINOJIHEHUE TPOrPAMMBI
MIPOLIECCOPOM

OnepaTuBHas, MOCTOSIHHAS U
JOJITOBpeMeHHas nnaMATb. KoHTposuiepsl
BHEIIHUX yCTPOMUCTB. IIpsmoint noctyn k
aMsATU

COBpeMCHHHe KOMITBIOTCPHBIC
TCXHOJIOTNH

[IporpamMmMHoe obecrieueHue

KOMIIBIOTEPOB, KOMITBIOTEPHBIX CHCTEM U
MOOMJIBHBIX YCTPOWUCTB

CucreMHOE ITporpaMMHOe 00ecrieyeHHeE.
OmnepamoHHbIE CUCTEMBI

10

Yrunutel. [{paiiBepsl yCTPOUCTB.
[TapamienpsHOE IPOrpaMMUPOBAHUE
WHcTannanus 1 1enHCTAIUISIIS
IPOrpaMMHOT0 0OecreueHust

11

®daiinoBble cuctemsl. [IpuHIATIBI
pa3MeIeHust 1 UMeHOBaHus (HaiiyioB B
nonroBpemeHHoU namsaTH. [llabnons! s
omucaHus rpyni (aitnon

12

3axkoHOAATEIBCTBO Poccuiickoi
®denepanuu B 00JIACTH POTPAMMHOTO
oOecrieueHnsI U JaHHBIX

13

14

[TpuHIUTIBI TOCTPOCHUS U anmapaTHBIE
KOMITOHEHTHI KOMITBIOTEPHBIX CETEH.
CereBble MPOTOKOJIBI

Cerp UnTEpHET




Pasnenenue IP-cetn Ha monceTu ¢

15 IIOMOILBIO MACOK IoJCceTeN

16 CereBoe aIMUHUCTPUPOBAHKE
Bunel nestensHocty B cetu IHTEpHET.

17 Cepsucsel nTepHeTa. ["'ocymapcTBeHHbBIE
3JIEKTPOHHBIE CEPBUCHI U YCIYT'H

18 NudopmanronHas 6e301macHOCTh

19 BpenonocHsle nporpamMmHoe obecriedeHne
¥ METOJIbI OOPBHOBI ¢ HUM

20 IIpakTryeckas pabora o Teme
"AHTUBUPYCHBIE NIPOrpaMMbl"
Opranu3anys JUYHOTO apXHBa

21 uHpopmanuu. PesepBHoe KomupoBaHue.
[TaposibHas 3amuTa apxuBa

22 [udppoBanme JaHHBIX

93 AnroputM nmmdposanus RSA.
Creranorpagus

24 [IpakTnyeckas pabota 1o Teme
"[llndppoBanue naHHBIX"
Wudopmanus, 1aHHbIE U 3HAHUS.

25 NudopmaiinoHHbIe IpoIiecchl B IPUPO/IE,
TEXHHUKE U 00111eCTBE
HenpepbIBHBIE U JUCKPETHBIE BETUYNHBI U
curHayiel. Heo6Xo1mMocTh TUCKpeTH3atuu

26 nH(popManu, IpeTHa3HAYCHHOM TS
XpaHeHus, epeau u 00paboTKU B
U(pPOBBIX cUCcTEMaX

27 JIBonuHoOe KoaupoBaHue. PaBHOMepHbIE U




HEpaBHOMEpPHBIE KOJIbI. JlekoupoBaHue
COOOIIEHMI, 3aITMCAHHBIX C IIOMOIILIO
HEpPaBHOMEPHBIX KOJIOB

Ycenosue ®ano. [loctpoenne 01HO3HAYHO

28 JEKOIUPYEMBIX KOJIOB C IOMOIIbIO 1€PEBA.
I'pad An. A. Mapkosa
EnuHuier u3smMepenns KoaumyecTBa

29 uHpopmanuu. AdaBUTHBIN MTOAXOI K
OLIEHKE KOJMYECTBa WH(POpMAIUU

30 Cucrembl CUUCIICHUS

31 [TepeBon uncen U3 OAHON CUCTEMBI
CUHUCIICHUS B IPYTYIO
JIBonuHas, BOCbMEpUYHAS U

32 [IECTHAAATEPUIHAS CHCTEMBI CUUCIICHHS,
CBSI3b MKy HUMHU
JIBon4Hasi, BOCbMEpUYHas U

33 HIECTHAALATEePUYHAs CUCTEMBI CUUCIICHHS,
CBSI3b MEX/Yy HUMU
JIBon4Hasi, BOCbMEpUYHAs U

34 HIECTHAALATEePUYHAs CUCTEMBI CUUCIICHHUS,
CBSI3b MEXY HUMU

35 Apudmerrueckue onepanuu B
MO3UIIMOHHBIX CHCTEMaX CUHCIICHUS

36 TpouuHast ypaBHOBEIIIEHHAs! CCTEMa
CUUCIICHUS

37 JIBOMYHO-/IECATUYHAS] CUCTEMA CUUCIICHUS

38 KoaupoBanue TeKCTOB

39 PacTtpoBoe koupoBaHue n300paskeHHi




40

[IpakTuyeckas pabora o Teme
" luckperunzanus rpaduaeckoi
nHpopmarun"

41

[IBeToBbIE MOAENN. BekTOpHOE
KoaupoBanue. @opmarsl (Haitios.
Tpéxmepnas rpaduka. @pakranbHas
rpadguka

42

Koauposanue 3Byka. Ouenka
MH(POPMAIIMOHHOTO 00BEMA 3BYKOBBIX
JAaHHBIX IIPH 3aJaHHBIX YaCTOTEC
JUCKpETU3aluu U pa3psaIHOCTU
KOJMPOBAHUS

43

44

[IpakTnueckas pabota 1o Teme
"JluckpeTu3anus 3ByKOBoW HHPpOpManuu'"

OcHOBBI anreOpsl JOTUKU

45

Jlorngeckue onepanuu. TabauIb!
NUCTUHHOCTHU

46

47

48

Jlormueckue BBIPAXKCHUA. Jlornueckue
TOXACCTBA. ﬂOKa3aT€J'II)CTBO JOTHUYCCKHUX
TOXACCTB C IIOMOIIIBIO Ta6J'II/III HCTUHHOCTHU

[IpakTyeckas pabora o Teme
«IToctpoenue n ananu3 TabIUIL
UCTUHHOCTHU B TaOJIMYHOM ITPOLIECCOPEN

Jlormueckue Ooncpanuru U orepan Hag
MHOXKECTBaMH

49

50

Jlornueckue oneparyy 1 orepanuu Haj
MHOKECTBAMU

3aKOHEI anre6p£,1 JIOTUKHU. DKBHUBAJICHTHEIC




peoOpa3oBaHUs TOTUIECKUX BBIPAKCHHIMA

o1

52

53

54

Jlornueckue ypaBHEHUS U CUCTEMBI
YpaBHEHUU

Jlornueckue GyHKIIMU. 3aBUCUMOCTD
KOJIMYECTBa BO3MOKHBIX JIOTHUYECKHUX
(GYHKIUH OT KOJIUYECTBA apIyMEHTOB.
[TonHbIE CHCTEMBI JIOTHYECKUX () YHKITHNA

Kanonuueckue Gpopmbl TOruuecKux
BbIpakeHHil. COBEpILICHHbIE
TU3BIOHKTUBHBIE U KOHBIOHKTHBHBIE
HOpMaJbHbIEe (POPMBI, AJITOPUTMBI HX
MIOCTPOEHHUSI 110 TaOIHIIe UCTUHHOCTH

Jlornyeckue 3eMeHThI B COCTaBe
KOMIIBOTCpa

55

56

57

Tpurrep. Cymmarop. MHoOropaspsiiHbIi
CymMMarop
[TocTpoeHune cxem Ha JIOTHUYECKUX

2JIEMEHTaX. 3alkCh JJOTUYECKOIO
BBIPA)KEHMS 110 JIOTHYECKOU CXeMe

MI/IKpOCXCMH N TCXHOJIOI'UsS UX
MMPpOU3BOJACTBA

58

[IpencraBneHue UEIbIX YUCEN B TAMITH
KoMmrbioTepa. OTpaHUYEeHHOCTH IMana3oHa
YyyCcell IPU OTPAaHUYECHUU KOJIMYECTBa
pa3psaos. Ilepenonnenue paspsaHoit
CETKH

59

be33HakoBbIE U 3HAKOBBIC TAHHBIE.
3HaKOBBIN OUT. JIBOMYHBIIA




l[OHOJIHI/ITCJIBHBIﬁ KOJ OTpULATCIIbHBIX
YHCCJI

[ToOuTOBBIC TOTUYECKHUE OTICPAIUH.

60 Jlornueckuii, apudmernaeckuii u
LHUKJIMYECKUI CIBUTH

61 [IudpoBanue ¢ MOMOIIBIO TOOUTOBOM
onepanuu «uckiovaromiee UJIN»

62 [IpencraBienuie u XxpaHeHUE B MAMSITH
KOMITBIOTEpA BEIIECTBEHHBIX YHCEN
BrinosiHeHue onepanuii ¢ BEMIECTBEHHBIMU

63 YHCIaMU, HAKOTUICHHE OMIMOOK MPH
BBIYHCIICHUSX
[IpakTuueckas pabota no teme «M3yuenue

64 MOPa3PsTHOTO MAITUHHOTO TIPEICTABICHHS
I[EJTBIX U BEIIECTBCHHBIX YUCEID)

65 AHanus aJropuTMoB
Dransl pereHus 3a1a4 Ha KOMITBIOTEpE.

66 WHCcTpyMeHTabHBIE CPEICTBA!
TPAHCIIATOP, OTIATIUK, TIPOPUITHPOBIITHK
Cpena mporpamMmmupoBanmsi. KoMmumsius

67 Y MHTEPIIPETALHS TPOTPAMM.
Bupryansasle Mammebl. THTErppOoBaHHas
cpena pa3paboTKu

68 Meroabl OTJIaIKK IPOrpaMM

69 Turms! IepeMeHHBIX B S3bIKE
MPOrPaMMHUPOBAHUS

70 OO0paboTKa eJbIX Ynce

71 O0paboTKa BEUIECTBEHHBIX YHCET




72

CriyuaiiHble U IICEBIOCITYYalHbIE YHCIa

73 Betenenus. CinoxxHbIe yCIOBUS
74 [Muknsl ¢ ycmoBueM
[ukiel 1O NEPEMEHHOM.
75 B3anMo3aMeHs1eMOCTh pa3IMuHbIX BUIOB
IIUKJIOB
76 O6paboTka HaTypaJIbHBIX YHUCEIT C
HCIOJIb30BaHUEM ITUKJIOB
Haxoxaenne Bcex mpOCThIX YHCEIN B
77 3amanHOM quana3one [Ipaktudeckas 05
paborta no Teme «Penienue 3a1a4 METO10M '
nepedopar»
78 WNuBapuant nukia
79 JIoKyMeHTHpOBaHUE MPOTrpamMm
80 O06paboTKa JaHHBIX, XPAHSIIUXCS B
daitmax
81 Pas30uenne 3a1aun Ha mO3a0a49u
Vcnonb30BaHue cTaHAAPTHON OMOIMOTEKH
82 s3bIKa iporpaMmupoBanus. [logkirouenue
O6UOIMOTEK MOAIPOrPpaMM CTOPOHHUX
MIPOU3BOAUTENEH
83 [Tonnporpammsl (poueypsl U (pyHKITUH)
84 [Toanporpamms! (rpoueaypsl U (G yHKIIUHN)
85 [IpakTuyeckas pabora o Teme 1
"Pa3zpabotka moamporpamm”
Pexypcus. PexypcruBHBIE 00BEKTHI
86 (ppakransr). PexypcuBHBIE IPOIIEAYPHI U

¢bysakuu. Mcnonb3oBaHue creka s




oprann3anvu pCKypCHBHBIX BbI3OBOB

87

88

IIpakTryeckas pabora o Teme
"PexkypcuBHBIE IOIIPOrPaMMBbI"

MoaynbHBINA TPUHLIMI TOCTPOCHUS
MporpaMm

89

90

91

YuciaeHHble METOIbI

[IpakTuueckas pabota 1o Teme
«HucneHHoe peleHre ypaBHEHUM»
Hcnons3oBanne TUCKpETU3aUU B
BBIYHMCIUTENBHBIX 33/1a4ax

92

93

94

95

[IpakTnueckas padbora 1o Teme
«[1pubnnxEHHOE BBIUMCIEHHUE JIUH
KPUBBIX U TUIOIIAACH QUTYp»

IIpakTryeckas padora no Teme «Ilonck
MakcuMyMma (MUHUMYMa) (yHKIIHN

OO6paboTka CHUMBOJIBHBIX TAHHBIX.
AJTOpUTMBI 00paOOTKH CUMBOIBHBIX
CTPOK: IOJICUYET KOJIMYECTBA MTOSBICHUI
CUMBOJIa B CTPOKE

Anroput™Mbl 00pabOTKH CHMBOJIbHBIX

CTPOK: pa36HeHHe CTPOKH Ha CJIOBA 1O
Hp06eHBHBIM CHUMBOJIaM

96

Anroput™Mbl 00pabOTKH CHMBOJIBHBIX
CTPOK: MOMCK MOJCTPOKU BHYTPH JTaHHOM
CTPOKH; 3aME€Ha HAalJICHHOW MOJICTPOKH Ha

JIPYTYIO CTPOKY

97

[IpakTnueckas pabota 1o Teme
"O06paboTKa CTPOK € UCITOJIH30BAHUEM




GbyHKIMH cTaHAAPTHON OMOIMOTEKH SI3bIKA
nporpaMmmMupoBaHus"

98

99

I'eneparus cioB B 3a1aHHOM alihaBuTe
MaccHBEI U ITOCJIEA0BATEILHOCTH YHUCET.
[TpakTrueckas paboTa Mo Teme
"3amojiHEHNE MaccuBa"

0.5

100

O06001mEHHbIE XapaKTEPUCTHKH MAaCCHBA

101

102

103

104

JIMHEeHBIN ITONCK 3aJaHHOI0 3HAYCHHS B
Maccuse. [IpakTudeckas paboTa o Teme
"JInHeHHBIN OUCK 3aJaHHOT0 3HAYEHHUS B
MaccuBe"

[IpakTuyeckas pabora no Teme "[lorck
MHUHHMAJIBHOTO (MaKCUMaIBHOTO)
3J€MEHTa B YMCIOBOM MaccuBe"

CopTrpoBKa OJHOMEPHOIO MacCUBa.
IIpocTeie METOIBI COPTUPOBKH.
[IpakTuyeckas padora no Teme "[IpocTsie
METOJIbl COPTUPOBKHU MaccuBa"

CoptupoBka ciusiHueM. beictpas
COPTHPOBKA MaccuBa (aJIrOpUTM
QuickSort). ITpaktuueckas paboTta o Teme
"beicTpas copTupoBka Maccupa”

0.5

0.5

0.5

105

JIBOUYHBIN MOUCK B OTCOPTUPOBAHHOM
MaccuBe. [IpakTuueckas pabora mo reme
" JIBOMYHBIN MOUCK"

0.5

106
107

JIByMepHbIE MaCCUBBI (MaTPHULIbI)

AAropuT™Mbl 00pabOTKH MaTpPUIL

108

Pemenne 3amau ananms3a JaHHBIX




109

CpezcTBa TEKCTOBOIO Ipolieccopa

110

111

KommeroTepHast BEpCTKa TeKcTa
[IpakTruyeckas padora no Teme "Bépcrka
JTOKYMEHTOB C MaTeMaTH4YECKUMHU
dbopmynamu"

112

113

114

NHCcTpyMEHTHI peLieH3UPOBAHMS

[IpakTuueckas pabota 1o Teme
"MHorocTpaHU4HbIEC JOKYMEHTHI"

Oo6naunbie cepBuchl. KomutekTuBHas
paborta ¢ nokymeHntamu. [IpakTuueckas
pabora o Teme "KonnexkruBHas pabora ¢
NOoKymeHTamu"

0.5

115
116

117

Ananu3 naHHbIX. boikilve JaHHbBIE
MammnaHoe 00y4yeHue

AHanu3 TaHHBIX C ITOMOIIBIO YJICKTPOHHBIX
TadJIHI

118

119

[IpakTnueckas pabora no teme "AHnanus
JTAHHBIX C MTOMOIIBIO IEKTPOHHBIX
prliiig

[Toctpoenue rpagukoB GyHKIMA.
[IpakTryeckas pabora o Teme
"HarnsaHoe nipeacTaBieHue pe3yabTaToB
CTaTHUCTUYECKON 00pabOTKM TaHHBIX B
BU/JIE TMarpaMM CpPeJICTBaMU peIaKkTopa
ANEKTPOHHBIX Tabnui"

0.5

120

Jlunnm tpenna. [lpaktuueckas pabota mo
teme "[logOop nmuHuM TpeHaa,
MIPOTHO3UpOBaHKE"

0.5




[Ton6op mapamerpa. [IpakTuueckas padota

121 o Teme "UnCclIeHHOe pellIeHne YpaBHEHUH 0.5
C TIOMOIIBIO TOI00pa mapameTpa”
OnTummu3anus Kak MOMCK HAWTy4ylIero
pELIEHNs B 3aJJaHHBIX YCIOBUSIX.

122 [IpakTuyeckas padora no Teme "Perenne 0.5
3aJa4 ONTUMH3ALMHU C IOMOIIbIO
AJICKTPOHHBIX TabIUIT"

123 Hrorosoe noBTOpeHue

124 HToroBoe noBTopeHue

125 HToroBoe noBTopeHue

126 Hrorosoe noBropeHue

127 Hrorosoe nosropeHue

128 Hrorosoe nosropeHue

129 Hrorosoe nosropeHue

130 Hrorosoe nosropeHue

131 Hrorosoe noBTropeHue

132 Hrorosoe noBTOpeHue

133 Hrorosoe nosropeHue

134

Hrorosoe nosropenue




135 Hrorosoe nosropeHue 1

136 Hrorosoe IIOBTOPCHHUE 1

OBIIEE KOJIMYECTBO YACOB I10

I[TPOT'PAMME 136 0 215




11 KJIACC

Ne
n/n

Tema ypoka

KonuuectBo undopmaryu

KoaunuecTBO 4acoB

KonTposbHbie

Bcero
padoThI

IIpakTHyeckue
padoTshI

JlaTa
H3y4eHust

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

Anr OPUTMBI CX)KAaTHUA JaHHBIX

Anroputm Xaddmana

[IpakTuyeckas pabora o Teme "CixaTre
JIAHHBIX C TIOMOILBIO aJIrOPUTMA
Xaddpmana"

Anroputm LZW

Anr OPUTMBI CXKaTHA JaHHBIX C IIOTCPSAMMU.

[TpakTuueckas pabota mo Teme "CxaTue
TaHHBIX ¢ ToTepsMu (anroputmsl JPEG,
MP3)"

CKOpOCTB nepeaaun JaHHbIX

0.5

ITomexoycTONYMBBIE KOABI

[TpakTideckas paboTa mo Teme
"IlomexoycToitunBbie KObI"

10

Cucrembl. KOMIIOHEHTBI cHCTEMBI U UX
B3auMojeiicTBue. CucteMHbiit 3 PexT.
VYnpasieHue Kak HHPOPMaITMOHHBIN
nporuecc. OOpaTHas CBI3b

11
12

Mojenu u MOJIETMPOBAHKUE
I'padur

13

Peurenue 3a1a4 ¢ momoIieio rpados




14

HepeBbs

15 OCHOBBI TEOPUU UTP
[Ipaktuyeckas padora o Teme "[lonck

16 BBIMTPBILIIHON CTPATETHH B UTPE C TIOTHOM
nHpopmanuen"

17 CpencTBa HCKYCCTBEHHOTO HHTEIIEKTA

18 [TpakTuueckas padota nmo Teme "Cpeacrra
HCKYCCTBEHHOT'O MHTEJJIEKTa"
dopma3anys MOHATHS AITOPUTMA.

19 Mammmuna TelopuHTa Kak yHUBepcalbHas
Mojeb BeluuciaeHu. Tezuc Uepua—
Teropunra
[IpakTuyeckas pabora o Teme

20 "CocTtaBieHHe IPOCTOH MPOrpaMMBbI JIISI
MaiuHbl Trropunra"

21 Maiuna [Tocta

22 Hopmanehsie anropudmer Mapkosa
ANTOPUTMHUYECKH HEpa3peIINMbIe 3a/1a4H.

23 3anaya ocraHoBa. HeBO3MOXKHOCTE
ABTOMATHYECKOU OTJIAJIKH MTPOTPaMM

24 CoXHOCTh BBIYUCIEHUIN
[Torck MpOCTHIX YUCEIN B 3aJaHHOM

25 JIMara3oHe ¢ MOMOIIbIO AITOPUTMA
«pemieto IparocheHar

26 [TpakTrueckas pabota no teme "Ilonck
MIPOCTHIX YHCEN B 3aIaHHOM JHamnazoHe"

97 MHoropa3psHbI€e [[eble Yncia, 3aJa4u

JUIMHHOU apu(MeTuKu




28

[IpakTuyeckas pabora o Teme
"Peann3anys BLIYUCIEHUN C
MHOTOpPa3psAIHBIMUA YHCIIaMH"

29

CrnoBapu (accolMaTUBHBIE MACCHUBHI,
0TOOpaxeHwus ). XAII-TaOIUIIBL.
[TocTpoenune andaBUTHO-YACTOTHOTO
CJIOBapsi IS 33/IaHHOTO TEKCTa

30

31

32

[IpakTuyeckas pabora 1o Teme
"TlocTpoenue anhaBUTHO-9ACTOTHOTO
cJoBaps IS 33JJaHHOTO TeKCcTa"
AHanm3 TeKCTa Ha €CTECTBEHHOM SI3BIKE.
Beinenenne nmocnenoBaTenbHOCTEN IO
mabaoHy. PerynspHbie BhIpaKeHUSI.
YacToTHBIN aHAN3

[TpakTrueckas pabota nmo Teme "AHanus
TEKCTa Ha €CTeCTBEHHOM SI3bIKe"

33

Crexu. AHaiIM3 NPaBUILHOCTU CKOOOYHOTO
BBIPAKCHUS

34

35

36

Boruncnenue apupmMerndeckoro
BBIPaXXEHMUSI, 3alIICAHHOTO B MOCT(HUKCHOMN
dopme

[TpakTnyeckas pabora o Teme
"Bbruucnenue apupMeTuaeckoro
BBIPXXEHMUSI, 3alICAHHOTO B OCT(UKCHOMN
dopme"

Ouepenu. Mcnonb3oBanue ouepenu ais
BPEMEHHOI'O XpPaHEHUS JAHHBIX

37

[TpakTrueckas paboTa 1o Teme




"Ucnons3oBanue ouepenu”

38

HepeBbsi. Peanuzanus gepesa ¢ MOMOIIBIO
CCBUIOYHBIX CTPYKTYp. J{BoUuHBIE
(bunapubie) nepeBbs. [locTpoeHue nepesa
JUTSL 32/TAaHHOTO apu(PMETHIECKOTO
BBIPAXKCHUS

39

40

41

[TpakTrueckas paboTa 1o Teme
"Ucnonbs3oBanue 1epeBbEB s
BBIYUCIICHHS apH(PMETHICCKUX
BbIpaXeHUI"

PekypcuBHbIe anroputMel 00X07a JepeBa.
Hcnonp30BaHue CTEKa M OYEPEIN JUIs
o0xoma nepena

PekypcuBHbIe anroput™Mbl 00X0/a JepeBa.
Vcnonp30BaHue CTEKa M OYEPEIH IS
obxoma nepena

42

Anroputmsl Ha rpagdax. [Toctpoenue
MHUHUMAaJIBHOI'O OCTOBHOTO JIEPEBa
B3BEIIEHHOT'O CBSI3HOTO
HEOPUEHTUPOBAHHOTO rpada

43

O6xon rpada B rmyouny. O6xon rpada B
HIAPUHY

44

45

KonnuecTBo pa3nuyHbIX MyTel MEXIY
BEPIINHAMU OPUEHTUPOBAHHOI'O
aIMKJINYECKOro rpada

Anroput™m JlefKCTphl.

46

[TpakTrueckas paboTa 1o Teme
"Bbruncnenue JUIMHBI KpaTyaiiiero myTu




MEXy BepIInHamu rpada (anroputm
Hetikctpsn)"

47

48

Anropurm ®noiga—Yopiuamia

3aauu, peraeMble ¢ TOMOIIbIO
JTUHAMHYECKOTr0 IPOrpaMMUPOBAHUS:
BBIUKCJICHUE PEKYPCUBHBIX (DYHKIIUI

49

[IpakTuyeckas pabora o Teme
"BrruncieHue peKypCcuBHBIX (DYHKIIHH C
MOMOIIbIO TMHAMUYECKOTO
porpaMMupoBaHus"”

50

3amauu, penaeMbie ¢ TOMOIIBIO
JAUHaAMHUYCCKOIro MporpaMMHUpOBaHUs:
NOJICUET KOJIMYECTBA BAPHAHTOB

o1

52

53

[TpakTudeckas padora no teme "[lomcuér
KOJIMYECTBA BAPUAHTOB C MIOMOILBIO
JUHAMHYECKOIro IporpaMMupoBanus”

3az[aq1/1, peuracMbIC C TOMOIIBRO
AUHAMHUYCCKOI'0 IpOrpaMMHUPOBAHUS:
3aJa4u OIITUMU3alluH

[TonsiTHe 0 mapagurmax
nporpaMMmupoBanusi. O630p sI3bIKOB
IPOrPaMMHUPOBAHUS

54

[Tonsatue 06 00BEKTHO-OPUEHTUPOBAHHOM
MporpaMMHUpPOBaHUU

55

56

OO0BekTHI U Ki1acchl. CBOMCTBA M METOBI
00BEKTOB

OOBEeKTHO-OPUEHTUPOBAHHBIN aHAIN3

57

[TpakTrueckas paboTa 1o Teme




"M cmonp30BaHue TOTOBBIX KIIACCOB B
nporpamme”

Pa3paboTka nmporpamMM Ha OCHOBE

>8 00BEKTHO-OPUEHTHPOBAHHOTO MOIX0
[TpakTuueckas padota "Pa3paboTka

59 MIPOCTOM MTPOTPaAMMBI C UCIIOIb30BAHHEM 1
KJ1IaccoB"
Wnkancynauus. [Ipaktudeckas pabota no

60 teme "Pa3paboTka kiacca, HCTIONb3YIOIIEro 0.5
MHKAaICyJIsIu0"

61 Hacnenosanwue. [lomumopdusm

62 [TpakTrueckas paboTa 1o Teme 1
"Pa3paboTka nepapxuu KraccoB"
Cpenpl OBICTPOI pa3pabOTKH MTPOTPAMM.

63 [IpoekTupoBanue uHTEpPEiica
MOJIb30BATENs

64 [IpoexTupoBanue uurepdeiica
MIOJTb30BATENIS

65 Hcnonp30BaHnE TOTOBBIX YIPABISEMBIX
HIIEMEHTOB JUTsl TOCTPOEHUS HHTepdeiica
[TpakTrdeckas paboTa 1mo Teme

66 "Pa3zpaboTka mporpamMmsl ¢ rpauuecKum 1
uHTepdeiicom"

67 N3yuenue BTOpOro s3bIka
IPOTPaMMHUPOBAHHUS

68 N3ydenne BTOporo si3pIka
IPOTPaMMHUPOBAHHUS

69 DTamnbl KOMIIBIOTEPHO-MAaTEMATHYECKOTO




MOACIINPOBAHUA

70

71

Juckperusanys pu MaTeMaTH4eCcKoM
MO/ICJIMPOBAHUU HEIIPEPHIBHBIX MPOIECCOB.
MoaenupoBaHU€e ABUKECHUS

[IpakTrueckas paboTta 1mo Teme
"MoaenupoBaHue IBUKECHUS"

72

MonenupoBanue OUOJIOTHYECKUX CHCTEM.
[IpakTrueckas paboTta 1mo Teme
"MopenupoBaHue OMOJIOTHYECKUX CHCTEM"

0.5

73

MaremaTudeckue MOJACIN B OKOHOMHKE.
BreraucnurensHbIe OKCIICPUMCHTEI C
MOACTISIMHA

74

75

76

BepositHocTHBIE MOenu. [TpakTudeckas
pabora o Teme "MmuranmonHoe
MOJICITUPOBAHKE C TIOMOIIBIO METOJIA
MomnTe-Kapno"

KomnerorepHOoe MOIENTMpPOBaHUE CUCTEM
yIpaBJIeHUS

O6paboTka pe3yabTaTOB IKCIIEPUMEHTA

0.5

77

78

79

Tabmuunble (pensuoHHbIe) Oa3bl JAHHBIX

[Touck, copTupoBKa U GUIBTPALUSL
JAHHBIX. 3aIIPOCHI Ha BEIOOPKY JJaHHBIX.
3anpocsl ¢ napamerpamu. Beruucsemslie
TI0JIS1 B 3aIIpOCcax

[TpakTrueckas pabota no Teme "Pabora c
roToBo# 0a30ii TaHHBIX"

80

Muororabanunbie 0a3bl JaHHBIX. THIBI
cBsI3el Mex Ay Tabnuiamu. BuenHui




Kir04. L{eaocTHOCTE 0a3bl JaHHBIX

[TpakTrueckas paboTa 1o Teme

81 "Pa3paboTka MHOTOTaOIMYHOM 0a3bl
JTaHHBIX"

82 3arpocsl K MHOIOTaOIMYHBIM 0a3aM
JTAHHBIX

83 [IpakTuyeckas pabora 1o Teme "3ampockl K
MHOTOTa0JIMYHON 0a3e JaHHBIX"

84 31k ynipaBienus nanasiMu SQL
[TpakTuyeckas pabora no Teme

85 "VrpaBieHue TaHHBIMH C IOMOILBIO S3bIKa
SQL"

86 Hepensunonusie 6a3bl JaHHBIX.
DKCIEPTHBIE CUCTEMBI

87 WNHTepHer-npunoxenus
ITonsiTHE O CEPBEPHON U KIUEHTCKOU

88 yacTsax caiiTa. TeXHOIOTHs «KJIMEHT —
cepBep», €€ JOCTOMHCTBA U HEJOCTATKU

89 OcHnogsr si3p1ka HTML

90 [Tpaktuyeckas pabora no teme "Coznanue
TEKCTOBOU BeO-CTpaHUIIBI"

91 OcHossl s1361ka HTML

92 OcHogsr si3p1ka HTML
[IpakTuueckas padora no teme "Co3nanue

03 BeO-CTpaHUIIbI, BKJIIOYAIOIIEH
MYJIbTUMEANHHBIE 00BEKTHI (PUCYHKH,
3BYKOBBIE JIaHHBIE, BUJ1E0)"

94 OcHoBBI KackaaHbIX Tabmwui ctrieit (CSS)




[IpakTuyeckas pabora o Teme

95 "OdopmieHue CTpaHMIIBI C TOMOIIBIO 1
KacKaJIHbIX Ta0muI cTuiieii”

96 Cuenapuu Ha s3p1Ke JavaScript

97 Cuenapum Ha s3bIKe JavaScript

98 ®opmbl HA BEO-CTpaHHIIE

99 [TpakTrueckas padota mo teme "OOpaboTKa 1
JIaHHbIX popm"

100 Pa3menienue Be6-caiiToB. Ycimyra
XOCTUHTa. 3arpy3ka QaiiioB Ha calT
Kanpuposanue. Mcnpasienue

101 nepcnektussl. [ ucrorpamma. Koppexuus
YPOBHEW, KOPPEKLIMS LIBETA.
OO6ecuBeunBaHue [IBETHBIX N300pakeHN
BBoj n300pakeHmii ¢ UCTIOIB30BAHUEM

102 pa3IMYHBIX TUPPOBBIX YCTPOUCTB. 05
ITpakTuueckas pabora no teme "O6paboTKa '
undpoBbIx Gororpaduit”
Perymis. Pabota ¢ o6nactsamu. OUIBTPHI.

103 [IpakTuueckas pabora no teme "Peryib 0.5
undpoBbix Gororpaduit”
MHorocnoiiHsle n300paxeHus. TeKCTOBbIE

104 ciou. Macka cnosi. Kananel. Coxpanenue
BBIJICJIEHHON 00J1acTH

105 [TpakTrueckas paboTa 1o Teme 1
"MHorocnoiHble n300paxxeHus"

106 [ToaroToBka UILTFOCTpAIii 11 BE€O-CalTOB. 05

[TpakTrueckas paboTa 1o Teme




" AHMMHPOBaHHBIE H300paxKeHus"

BekTopHnas rpaduka. Bekropuzamms

107 .
PacTpOBBIX U300paKCHHIA

108 [IpakTuueckas padota mo Teme "BekTopHas
rpaguka"

109 [TpuHIMIBI TOCTPOCHUS U PEAAKTUPOBAHUS
TPEXMEPHBIX MOJEIEH

110 [IpakTruueckas padora mo teme "Co3znanue
IPOCTBIX TPEXMEPHBIX Mojienen"

111 Cerounbie MoJieni. Matepualibl

112 [IpakTudeckas padora o teme "CeTodHbIe
Mozenun"

113 MonenupoBaHue HICTOYHUKOB OCBEIICHHUS.
Kamepsi

114 [IpakTuyeckas pabora o Teme
"Pennepunr"

115 AnnutuBHbIe TeXHOJOTUU (3D-nipuHTEpHI)

116 [TonsiTHEe O BUPTYaTbHOM PEATbHOCTH U
JIOTIOTHEHHOH peanbHOCTH

117 O06o0menue Kypca

118 O6o06mienne Kypca

119 O06o0menue Kypca

120 O06o0menue Kypca

121

O06o0menue Kypca




O6o0menune Kypca

122

123 O06o01eHue Kypca
124 O6006menue Kypca
125 O06o06mieHue Kypca
126 O06o6uienne Kypeca
127 O06o6uienue Kypca
128 O6o06mienue Kypca
129 O6o006menue Kypca
130 O06o06mIeHne Kypca
131 O06o006mmenne Kypca
132 O06o0menue Kypca
133 O6o0mmenne Kypca
134 O6o06meHue kypca
135 O06o0menue Kypca
136 O0606menue xypca
137- Nrtorosoe noBropenue. Pemenue 3agau

170
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36.5
I[TPOTPAMME



ITPOBEPAEMBIE HA EI'D 110 HHO®OPMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJILHOM
MMPOT'PAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHUSA

Kon
NpoBepsieMoro
TpeOoBaHUA

IIpoBepsiemble TPeGOBAHHUS K PeIMETHBIM Pe3y/JIbTATAM OCBOEHHUS
OCHOBHO# 00pa30BaTe/IbHOI MPOrpaMMbl CpeHero 001ero
o0pa3oBaHus

1.

3namo (nonumams)

11

[TornMaHne OCHOBHBIX MPHUHIIUIIOB YCTPOWCTBA W ()YHKIIMOHUPOBAHUS
COBPEMEHHBIX CTAlMOHAPHBIX U MOOWIIBHBIX KOMITBIOTEPOB; TEHICHIIHIA
pa3BUTHs KOMITBIOTEPHBIX TEXHOJIOTHI; BJIAJICHUE HaBbIKAMH pPa0OThI C
OINEPAllMOHHBIMA CHUCTEMaMH W OCHOBHBIMH BHUJaMH IPOTPAMMHOIO
obecrieueHHss Ui pemIeHWs  y4eOHBIX 3aJad 10  BBEIOpaHHOM

cricnyain3anuuu

1.2

Hanuune mnpencraBiaeHuit o 0a30BbIX MNPUHLMIIAX OpraHU3ALUM U

q)YHKI_II/IOHI/IpOBaHI/IH KOMIIBIOTCPHBIX ceTeu

1.3

ITornMmanne OCHOBHBIX IMPUHOUIIOB JUCKPETU3AllUHU Pa3JINYHBIX BHUIOB

uHpopmanuu

14

[Tonnmanune ©0a30BBIX AITOPUTMOB OOpPaOOTKH YHCIOBOW M TEKCTOBOM
uHpopMalMK (3alUCh YHUCEN B IMO3ULMOHHOM CHCTEME CUYHMCICHMS,
JEIMMOCTD LIEJIBIX YHCEN; HAXO0XKJIEHHE BCEX MPOCTBIX YMCEN B 3aJJaHHOM
nuarna3one; o0paboTka MHOTOPA3PSAHBIX —IENBIX  YHCEN, aHaIu3

CHUMBOJIBHBIX CTPOK U I[pyrI/IX), AJITOPUTMOB IIOUCKA U COPTUPOBKU

1.5

3Hanue (pYHKHHOHaJ'II)HBIC BO3MOXHOCTH HWHCTPYMCHTAJIBHBIX CPCIACTB

cpensl pa3paboTKu

1.6

Brnanenue OCHOBHBIMHU CBENEHUSAMH O 0a3zaxX JaHHBIX, UX CTPYKTYype,

CpeacTBax CO34aHuAd U pa60TBI C HUMH

1.7

ITonnMaHre BO3MOXKHOCTEH U OI‘paHI/I‘-ICHI/Iﬁ TEXHOJIOTUH HCKYCCTBECHHOI'O
HWHTCIUICKTA B Pa3JIMYHBIX O6J'IE[CT$IX; HaJIM4ue Hpe,I[CTaBJ'IeHI/Iﬁ 00
HCITIOJIBb30BaHHUU I/IH(l)OpMaHI/IOHHBIX TEXHOJIOT Uit B Pa3InYHBIX

npodeccuoHaNbHBIX chepax

1.8

Brmanenue TeOopeTMHECKMM amnmapaTtoM, IO3BOJIIOIIMM  OCYIIECTBIIATH
MIPEICTABJICHUE 3aIaHHOIO HATypaJbHOTO YHCIA B PA3JIMYHBIX CHUCTEMax
CUHCIICHUS; BBINOJHATH MNpeoOpa3oBaHUS JIOTUYECKUX BBIPAKEHUH,
UCTIONB3YSl 3aKOHBI anreOpbl JIOTHKHU; ONpPENeNsaTh KpaT4alliuid MmyTh BO
B3BEIIEHHOM rpade M KOJMYECTBO MyTeH MEXIy BepUIMHAMHU

OPUEHTUPOBAHHOTO ALMKINYECKOro rpada




Ymemo

2.1

2.2

VYMeHue wuCIoiIb30BaTh KOMIIBIOTCPHO-MATCMATHYCCKUC MOACIU JIA
aHaym3a OOBEKTOB U IMPOLECCOB: (HOPMYITHPOBATH IEJIb MOJEITHPOBAHUS,
BBIMOJIHATh AHAJIM3 PE3yJIbTATOB, MOJYYCHHBIX B XOJ€ MOJCIHPOBAHUS;
OLICHMBATh AJICKBATHOCTH MOJEIH MOJCIUPYEMOMY OOBEKTY HJIH

MPOLECCY; MPEACTABIIATH PE3YIbTATHl MOAEIUPOBAHUS B HATJISITHOM BUIE

YMenue KiacCH(PUIMPOBATH OCHOBHBIC 33/layll  aHANU3a JaHHBIX
(mporHo3upoBaHue, KJIacCU(UKAIIHS, KJIacTepu3alus, aHaJu3
OTKJIOHEHUI1); MOHMMATh TOCJIEI0BATEIbHOCTh PEIICHUs 3ajad aHalnu3a
JTAHHBIX: cOOp MEPBUYHBIX JAHHBIX, OYUCTKA U OLIEHKA KayecTBa JaHHbIX,
BbIOOp ¥ (WJM) TMOCTPOCHHE MOJCIH, TNpeoOpa3oBaHUE JIAHHBIX,

BU3yalIn3alud JaHHBIX, HHTCPHPCTALUA PE3YJILTATOB

2.3

2.4

YMmenue onpenensite nHPOPMAIMOHHBIN 00BEM TEKCTOBBIX, IpadUIeCKUX
Y 3BYKOBBIX JIaHHBIX IIPU 3a/IaHHBIX [apaMeTpax IUCKpPETH3aluu. Y MEHUE
ONpeNeNiATh CPEIAHIO CKOPOCTb Iepeljaud  JIaHHBIX, OLIEHUBATh
U3MEHEHHE BPEMEHHU IepeJaud Ipu HU3MEHEHHH HH()OPMALMOHHOTO

00BbEMa JTaHHBIX U XapaKTEPUCTUK KaHaja CBSI3U

YMeHue CTpOuTh KO, OOCCIICYUBAIONINN HAUMEHBIIYIO BO3MOXHYIO

CPEIHIO0 JUIMHY COOOIIEHUS IIPY U3BECTHOM YacTOTE CUMBOJIOB

2.5

YMeHue uCnoib30BaTh MPU PEUNICHWHM 3a7ad CBOMCTBA MO3UIIMOHHOU
3allCH YHCEJI, aJrOPUTMbI MOCTPOEHUS 3alMCH YHCIA B MO3UIIMOHHOU
CHCTEME CUHNCIICHUS C 3aJaHHBIM OCHOBAHUEM M IIOCTPOEHHUS YHUCia I10
CTPOKE, COJEpKalllel 3aluch 3TOT0 4YMClIa B IMO3ULHMOHHOW CHCTEME
CUUCIIEHHS C  3aJaHHBIM  OCHOBAaHHWEM;  YMEHHE  BBINOJHSATH

apI/I(i)MeTI/ILIeCKI/IG Oornecpanyru B IO3UIIUOHHBIX CUCTEMAaxX CHHUCIICHHUA

2.6

2.7

YMeHue CTpouTh JIOTUYECKOE BBIPAXKEHHE B JU3BIOHKTUBHOM U
KOHBIOHKTUBHON  HOpPMaJIbHBIX (QopMax 1O 3aJaHHOW  Talnwuie
UCTUHHOCTH; HCCIeloBaTb 00JacTh MCTMHHOCTH  BBICKA3bIBaHMUS,

COACPKAIICTO MMEPEMEHHBIC, PCUIATh HECIOXKHBIC JIOTHYCCKHUEC YPAaBHCHUSA

YMeHue pelarsk aJlropuTMUYECKUE 3alaud, CBSI3aHHBIE C aHAIU30M
rpadoB (3a1auu MOCTPOEHUS ONTHUMAIBHOTO MYTH MEXKIY BEpUIMHAMH
rpada, ornpenenaeHus] KOJUYECTBA PA3JIMYHBIX MyTeH MeXIy BEpIIMHAMU

OPUCHTHUPOBAHHOI'O aIUKIINICCKOTO rpa(ba)

2.8

YMeHue ucnosib30BaTh JEPEBbS MPU aHAJIU3€ U MOCTPOEHUH KOJOB M IS
MpEJCTaBICHUS apu(PMETHUYECKUX BBIPAXKEHHUH, MPH pENICHUH 3a]ad
[IOMCKAa U COPTUPOBKH; YMEHHE CTPOUTH JAEPEBO HIPBI 110 3aJaHHOMY
aNrOpUTMYy; pa3padaTreiBaTh U 0OOCHOBBIBATH BBIMTPBIIIHYIO CTPATETHIO

UTPBI




2.9

2.10

YMenue AHAJIM3UPOBATL  AJITOPUTMBI C  HUCIIOJIB30BAHUCM Ta6HI/H_[
TPACCUPOBKH,; OIPCACIIATH 0e3 HCIIOJIb30BaHMS KOMIIBIOTCPA PEC3YyJIbTAThI
BBITIOJIHCHHA HECIOXKHBIX ITPOrpaMM, BKIHOYAKOIINUX HUKJIbI, BETBJICHUA U

IMOAIIPOTrpaMMBI, IIPU 3aJaHHBIX HCXOAHBIX TdHHBIX

YMeHue omnpenensTh CIOXKHOCTh HM3y4aeMbIX B Kypce 0a30BbIX
IrOPUTMOB (CYMMHpOBAHHE IIEMEHTOB MAacCHBa, COPTHPOBKAa MacCHBa,
nepeOOpHBbIE ANTOPUTMBI, JIBOMYHBIM TMOWUCK) W MPUBOAUTH MPUMEPHI

HCCKOJIbKHX aJITOPUTMOB pa3H0171 CJIOXKHOCTHU I pCHICHUSA OI[HOﬁ 3aJa4u

211

Brnagenne yHUBEpPCANBHBIM  SI3BIKOM  TIPOTPAMMHUPOBAHUS  BBICOKOTO
yposus (ITackans, Python, Java, C++, C#), npeacraBieHusMu 0 6a30BBIX
TUNAX JAHHBIX U CTPYKTypax JIaHHBIX, YMEHHE HCIIOJIb30BaTh OCHOBHBIC
VIPAaBISIONME  KOHCTPYKIMH;  YMEHHE  OCYIISCTBIISTH  aHAIU3
NPEUIOKEHHOW ~ MPOrpaMMBI:  ONPENENsTh  PE3YJbTaThl  PaOOTHI
IpOTpaMMBbI TIPU 33JaHHBIX UCXOJHBIX JIAHHBIX; OMPEICIISATh, MPU KAKUX
UCXOJIHBIX JIaHHBIX BO3MOXKHO TIOJYYCHHE YKa3aHHBIX pPE3YJIbTaTOB;
BBISIBJISITH JIAHHBIC, KOTOPhIE MOTYT TPHBECTH K OIMUOKe B pabote
nporpaMMbl;  (OPMYJIMPOBATh  NPEUIOKCHHST  TI0  YIYYIICHHUIO

MMpOrpaMMHOIo KoJ1a

2.12

2.13

YMeHue peanu3oBBIBATH Ha BBIODAHHOM JUIi  HM3YYCHHS  SI3BIKE
nporpaMmmupoBanusi Beicokoro yposus (ITackans, Python, Java, C++, C#)
TUIIOBbIE aJITOPUTMBI 0OPaOOTKH YHCell, YUCIOBBIX MOCIEI0BATEIbHOCTEH
M MacCHBOB: IIPEJCTaBJICHME 4YHMCIa B BUAE HabOpa MPOCTHIX
COMHOXHTENEH; Hax0oXJIeHHE MaKCUMalIbHOH (MUHUMaJbHOM) wHUpPHI
HaTypaJbHOTO YHCIIA, 3aIMCAHHOTO B CUCTEME CUHMCIICHHSI C OCHOBAaHUEM,
He mnpeBblmaonM 10; BbluuCiIeHHMEe OOOOLIEHHBIX XapaKTEPUCTUK
AJIIEMEHTOB MaccHBa WJIM YHCJIOBOM IOCIEAO0BATEIBHOCTH (CYMMBI,
NPOM3BEACHUSI  CPEOHEr0  apu(PMETHYECKOro, MHHUMAIBHOTO |
MaKCHUMAaJIbHOTO 3J€MEHTOB, KOJMYECTBA 3JIEMEHTOB, YJOBIETBOPSIOIINX
3aJJaHHOMY YCIJIOBHMIO); COPTHUPOBKY 2JIEMEHTOB MAacCHBa; YMEHHE
UCTIONIF30BaTh B TPOTpaMMax [aHHBIE pa3JIMYHBIX THIIOB C YYETOM
OTpaHMYEHUH Ha JMara3oH UX BO3MOXKHBIX 3HAYEHWUH, MPUMEHATh MpPU
pELICHUH 33a/1a4 CTPYKTYpPbI JaHHBIX (CHHCKH, CIOBApH, CTEKU, OUEpEe.H,
JIepeBbs1); IPUMEHATh CTaHIAPTHBIE W COOCTBEHHBIE TOIIPOTPAMMBI JIJIS
00pabOTKM YMCIIOBBIX MAHHBIX W CHMBOJBHBIX CTPOK; MCIOJIH30BAThH MPH
pa3paboTke MmporpamMm OUOJIMOTEKH MOANPOrpaMM; YMEHHE HCII0JIb30BaTh

CpeacTBa OTJIAAKHU IPOrpaMM B CpCAC MPOrpaMMHUPOBAHUSA

YMenue HCIIOJb30BaTh QJICKTPOHHBIC Ta6J'II/II_U>I JJIA aHaJaIu3a,

MNpEACTaBJIICHUA U 06pa60T1<1/1 JaHHBIX (BKJ'IIO‘-IE[SI BLI60p OIITUMAJIBHOTO




pelieHus, moaAdOp JMHUM TPEHJA, PEUICHHE 3aAad HpPOTHO3HPOBAHUA);
YMEHHUE HCHOJb30BaTh TAOJUYHBIE (pENAIUOHHBIE) 0a3bl MaHHBIX H

CIIPpaBOYHBIC CUCTCMBI

2.14

YMeHue OpraHu3oBBIBaTh JHYHOC WH(GOPMAIMOHHOE MPOCTPAHCTBO C
UCIIOJIb30BAaHUEM  DPA3JIMYHBIX  CPEACTB  IU(PPOBBIX  TEXHOJOTHIA;
MOHMMAaHUE BO3MOXKHOCTEH LHU(PPOBBIX CEPBUCOB TOCYJAPCTBEHHBIX

yCIyT, TUPPOBBIX 00pa30BaTEILHBIX CEPBUCOB




IHHEPEYEHDb 3JIEMEHTOB COIAEPKAHUSA, ITIPOBEPAEMBIX HA EI'D 110 HHPOPMATHUKE

Kon IIpoBepsieMblii 31eMeHT cOAepPKAHUSA
1 udposasi rpaMOTHOCTH
11 OcCHOBHBIE TEHICHIIMU Pa3BUTHsI KOMIIBIOTEPHBIX TeXHOJIOruM. [lapaniensubie BeIUCIeHNns . MHOTONIPOLIECCOPHBIE CUCTEMBI.
' Pacnpenenénnble BEIUMCINUTENIBHBIE CUCTEMBI M 00paboTKa OONMBIINX JaHHBIX
IIpyHIMIIBI TOCTPOEHUS U annapaTHbIe KOMIIOHEHTHI KOMIIBIOTEPHBIX ceTeil. CereBble mpoTokoibl. CeTb MHTEpHET. Anpecanus
1.2 B cetu Uurepner. [Ipotokoinsl creka TCP/IP. Cucrema nomennbix umEn. Paznenenue IP-ceTr Ha mojceTH ¢ OMOIIBIO MacoK
noaceren
13 daiinosas cucrema. [louck B ¢aitnoBoit cucreme. [IpuHINITBI pa3MelIeHus: 1 IMEHOBaHUs (HAHIIOB B TOJITOBPEMEHHOM MaMSITH.
' [TabGnoHb! 1U1s1 onMcaHus rpymi ¢aiinos
14 CKopocTh Tepenayn JaHHBIX. 3aBUCUMOCTh BPEMEHHU Iepeladyd OT WH(POPMAIMOHHOTO 00BEMA MAHHBIX W XapaKTEPHUCTHK
' KaHaja CBs3U
15 udpoBanne nanapix. CummerpuuHble W Hecummerpuunble mmdpsl. [udper mpocroit 3amensl. [udpp Lesaps. udp
' Buxenepa. Anroputm mudposanus RSA
16 Kopapl, no3Bossitonyie 0OHapyKUBaTh M MCIPABIATh OUIMOKH, BO3HHUKAIOIME MpHU Mepenade JaHHbIX. PaccTosHue XsMMuHra.
' Konupoanue ¢ nosropeHrem 6utoB. Koasr XaMmuHra
2 Teopernueckue 0OCHOBBI HH(OPMATUKH
21 JIBon4yHOe KoAMpOBaHUE. PaBHOMEpHBIE M HEpaBHOMEpHbIE KOAbl. JlekoaupoBaHuEe COOOLIECHHMH, 3alMCaHHBIX C MOMOILBIO
' HEpPaBHOMEPHBIX KOJ0B. Y cioBrue PaHo. [locTpoeHne 0THO3HAYHO NEKOIUPYEMBIX KOJOB C IIOMOLIBIO J€pEBa
Teopernueckue moaxo/pl K OlleHKe KoundecTBa MH(popMaruu. EMuHUIBI n3MepeHns: KoaudecTBa nHbopManuu. AaQpaBUTHBINA
2.2 MOAXO0Jl K OIIeHKe KojuuecTBa HH(popmanuu. 3akoH aiauTuBHOCTH uHPopManuu. Popmyna Xaptiu. WuHdopmauus u
BepossTHOCTB. Dopmyna [llenHOHa
Cucrembl cuucienus. Pa3BépHyras 3amuch LENbIX M JIpOOHBIX 4YMCeNd B MO3UIMOHHOM cucreme cuucieHus. CBoiicTBa
23 MO3UIIMOHHON 3alMCH YHUCIa: KOJIMYECTBO LU(p B 3amucu, MPU3HAK JEIMMOCTH YHCJIa HA OCHOBAaHHME CHUCTEMBbI CUHMCIICHUS.

AHTOpI/ITM NnepeBoJia nejaoro 4ncia u3 P-U4HO# CUCTEMBI CUMCIICHUS B ACCATUYHYIO. AHFOpI/ITM nepeBoia KOHEYHOU P-munoi

,Z[pO6I/I B JCCATUYHYIO. AJ'II‘OpI/ITM nepeBoJia nejioro 41uciia u3 JIECATUYHON CUCTEMBI CUHCIICHUS B P-I/I‘-IHYIO. HCpCBOI[ KOHEYHOM




[[GCHTH‘-IHOﬁ I[pOGI/I B P-I/I‘IHYIO. I[BOI/I‘{HaSI, BOCbMCpHUYHAA W HICCTHAAUATCpHUYHAA CUCTCMbI CUUCIICHUS, CBA3b MCKAY HUMMU.

ApI/I(bMeTI/ILICCKI/Ie OII€palvi B MMIO3MIIUOHHBIX CUCTEMAX CHUCIICHUSA

24 TpouuHasi ypaBHOBEIICHHAsI CUCTEMA CYUCIIEHHUS. J[BOMUHO-IECATUYHAS CUCTEMA CUUCIICHUS
25 Komuposanue tekctoB. KommpoBka ASCIl. OpnoGaiitaeie komupoBku. Crammapr UNICODE. Kommposka UTF-8.
' Onpenenenne nHGOPMALMOHHOTO 00BEMA TEKCTOBBIX COOOIICHUIA
KoaupoBanue wuzoOpakenuit. Ouenka uHopmannoHHOro o0bEMaA rpapuUecKuX MAHHBIX HpPU 3aJaHHBIX pa3pelieHud |
2.6 riyouHe koaupoBaHus 1Bera. LIBetossie Monenu. Konuposanue 3Byka. Onenka HHGOPMAIIMOHHOTO 00bEMa 3BYKOBBIX JaHHBIX
MIPY 33JaHHBIX YaCTOTE IUCKPETU3ALNUH U PA3PATHOCTH KOJIUPOBAHUS
Anrebpa noruku. IloHsTHe BbICKa3biBaHUA. Bricka3piBaTenbHble (oOpMbl (Mpeaukatbl). KBaHTOpHI CyIIeCTBOBaHUS U
BCEOOIIHOCTH.
Jlormueckue omeparuu. Tabmuiel UCTHHHOCTH. Jlormueckue BeIpakeHus. Jlormueckue ToxaecTsa. JIormyeckue ormepanuu u
57 onepaluy HaJl MHOKECTBaMHU.
' 3aKOHBI anreOpbl JOTHKU. DKBUBAJICHTHBIE MPEOOpa3OBaHUs JIOTUYECKUX BhIpakeHHU. Jlormueckue ypaBHEHHUS U CHCTEMBI
YpPaBHEHUU.
Jlormueckue GyHKIIMU. 3aBUCUMOCTH KOJMYECTBA BOZMOYKHBIX JIOTHICCKUX (DYHKITUH OT KOJIMYECTBA ApTYMEHTOB.
Kanonudeckue Qopmbl TOrHUECKUX BBIPAKECHUIMA
2.8 CogepiiieHHBIE TU3BIOHKTUBHBIE KOHBIOHKTUBHBIE HOPMAIbHBIE (POPMBI, ATTOPUTMBI UX TIOCTPOEHUS MO TaOIUIE HICTUHHOCTU
29 Jlornueckue sneMeHTsHl B cocTtaBe KoMmmbioTepa. Tpurrep. Cymmarop. Muoropaspsansiii cymmarop. Iloctpoenune cxem Ha
' JIOTUYECKUX AJIEMEHTAX M0 33JTaHHOMY JIOTUUECKOMY BBIPKEHHIO. 3alUCh JIOTUYECKOTO BBIPAKEHHUSI 110 JJOTUYECKON CXeMe
Mopnenn u wmoaenupoBanue. llenu moaenupoBaHus. AJIEKBAaTHOCTb MOJEIH MOJCIHUPYEMOMY OOBEKTY WM TpOIlecCy.
510 dopmanuzanus NpUKIagHbIX 3a1a4.
' [Ipeacrasnenue pe3yabTaToB MOJAEIUPOBAHUS B BHUJE, YIOOHOM JUIsl BOCIIPUATHS 4YelIoBeKOM. [ 'paduueckoe mpeacTaBieHHE
JaHHBIX (CXEeMbl, TAOIHIIbI, TPAPUKN).
[IpencraBnenue UEAbIX 4YMCEN B MaMITH KOMIbIOTEpa. OrpaHUYEHHOCTh AMANa30Ha YWCENl MPU OTPAHUYCHUH KOJIUYECTBA
paspsaoB. [lepenonnenue pazpsaHol ceTku. be33sHakoBbIE U 3HAKOBHIE JTAaHHBIC. 3HAKOBBIN OUT. [IBOMUYHBIN JOMOIHUTETHHBIN
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KOJI OTPULIATEIIbHBIX YUCEL.
[ToburoBeie noruyeckue omnepauuu. Jlormueckuii, apupmerndecknii m nukimdeckuil casuru. lludposanue ¢ momoribro

MoOMTOBOM oneparuu «uckmrodaromiee NI



HpeHCTaBHeHI/IC BCIICCTBCHHBIX YHCCII B MaMATU KOMIIBIOTCpA. 3HaqaLua51 4aCTb W MNOPAOOK YHCIA. I[I/IaHaBOH 3HAUCHUIN

2.12 BEIIECTBEHHbIX uucesl. [IpoOiaeMbl XpaHEHUs BEIIECTBEHHBIX YHCEN, CBA3aHHbIE C OTPAHUYEHHEM KOJIMYECTBA DPA3PsAIOB.
BeinonHenue onepanuii ¢ BEIIECTBEHHbIMU YHCIAMU, HAKOIUIEHUE OIINOOK ITPU BBIUUCIICHUSX
I'padsl. OcHoBHBIE MOHATHA. Bunel rpagos. Onucanue rpagoB ¢ MOMOILBIO MAaTPULl CMEKHOCTH, BECOBBIX MATpPHII, CIIMCKOB
513 CMEXHOCTH. PelieHue anropuTMH4ecKMX 3aay, CBS3aHHBIX C aHAIM30M IpadoB (IIOCTPOEHHE ONTHUMAIBHOTO IMYTH MEXAY
' BepmIMHaMU Tpada, OmpeAeseHHe KOJIMYECTBA PA3UYHBIX IMyTeH MEXIy BEpIIMHAMH OPHUEHTHPOBAHHOTO AlUKIMYECKOTO
rpaga)
514 Hepebs. bunapnoe nepeBo. JlepeBbs noucka. Criocodsl 00xoaa nepesa. [IpeacraBnenue apupmMeTHyecKix BhIpaXKEHUH B BUIE
' nepesa. Mcnonp3oBaHue rpaoB U 1€PEBLEB IIPU OMUCAHUN 00BEKTOB U MPOIIECCOB OKPYKAIOLIETO MUpa
515 JIMCKpeTHbIE UTPhl ABYX UI'POKOB ¢ MoiHOM nmH(popmauuei. [loctpoenue nepeBa nepebopa BapuaHTOB, ONKUCAHUE CTPATETUU
' Urpbl B TAOIUYHON (opMe. BBIUTpBILIHBIE U TPOUTPBIIIHBIE TO3UIMU. BBIUTPBILIHBIE CTpAaTEerun
CpencTBa HMCKYCCTBEHHOTO WHTEIUIEKTa. MneHTudukanms u MOWCK HM300pakeHWH, pacrio3HaBaHue JUI. Mcmonp3oBaHue
2.16 METOI0B MCKYCCTBEHHOIO HHTE/UIEKTa B OOy4alolMX cucTeMax. VIcrosib30BaHME METO/0B HCKYCCTBEHHOIO HMHTEJIEKTa B
pobororexnuke. urepHer Beweil. Heliponuslie cetn
3 ANTOpUTMBI U TPOTPAMMHUPOBAHKE
3.1 dopmann3anys NOHATHS anropurMa. Mammza TeroprHra Kak yHUBEpCaabHasi MOJENb BBIYMCIECHUN
O1eHKa CIIO)KHOCTU BblUMCIEHUH. Bpems paGoTel 1 00BbEM HCIONIB3YeMOM MaMATH, UX 3aBHCHUMOCTh OT pa3Mepa HCXOIHBIX
3.2 naHHbIX. OlEHKa acUMITOTHYECKOM CIOKHOCTH aJIrOPUTMOB. AJTOPUTMBI IMOJIMHOMHAIBHOM cioxHocTu. IlepebopHble
anropuTtMsl. [Ipumeps! pa3anyHbIX aITOPUTMOB PELIEHUS OJHOM 33/1a4, KOTOPBIE UMEIOT PA3IUYHYIO CJI0KHOCTh
33 Omnpenenenre BO3MOXHBIX Pe3yJbTaTOB padOThl MPOCTEHIINX AITOPUTMOB YNPABICHUS HUCIOJHUTEISIMA M BBIUHUCIUTEIbHBIX
' anroputMoB. OnpezieNeHre UCXOIHBIX TaHHBIX, IIPU KOTOPBIX aJITOPUTM MOKET J1aTh TpeOyeMblil pe3ynbTaT
Anroput™bl 00pabOTKH HATypalbHBIX YHCEN, 3alTUCAHHBIX B MO3ULMOHHBIX CHCTEMaxX CUMCICHHS: pa30MeHNe 3alicH Yncia Ha
3.4 OTJeNbHbIE IM(PBI, HAXOKAECHUE CYMMbI U IPOU3BEACHUS (P, HAX0XKIEHHE MAKCUMAIIbHON (MUHUMAIbHON) U PBHI.
' IIpencraBnenue yucia B BUE HAOOpa MPOCTHIX COMHOXKUTENEH. ANTOpUTM OBICTPOro BO3BeIEHHs B cTeneHb. [1oMck mpocThix
qHceN B 3aJaHHOM JIUala30He C MOMOILBIO AJITOPUTMA «peleTo DpaTocheHar
3.5 MHoropa3psiiHbIe LeNble YUCIa, 3aJa4i JUIMHHON apudMeTHKN
3.6 SI3bik mporpammupoBanus (ITackane, Python, Java, C++, C#). Tumbl JaHHBIX: [ETOYHUCIICHHbBIC, BEIICCTBCHHbIC, CHMBOJIbHBIC,



norudeckue. Bersnenus. Cnoxusle ycnosus. Llukibl ¢ yenoBuem. LIUKIbI 1O nEpeMEHHOI.

OO6paboTka MaHHBIX, XpaHAmuxcs B ¢ainax. TekcToBeie 1 ABOMYHBIC (aiinbl. DaiinoBsie iepeMeHHbIC ((PailioBbIe yKa3aTen).
Urenue u3 (aiina. 3anuch B daii.

Pazbuenue 3amaun Ha moa3anaydu. [lognporpaMmel (TpotieAypsl U PYHKITHH).

Hcnonp3oBanne cTaHAAPTHON OMOIMOTEKH SI3bIKA IPOTPAMMUPOBAHUS

3.7

Pexypcusi. PexypcuBHbie ipotieypsl U GyHKIuH. VIcronb30BaHNe CTEKa JIJIsl OPTaHU3AIMHA PEKYPCUBHBIX BBEI30BOB

3.8

3.9

3.10

3.11

Uucnennsie MeToabl. TouHOEe M MPHOMMKEHHOE pelieHUs 3anadu. UWCIEHHOE pelIeHUE YpaBHEHHUH C TOMOIIBIO Moadopa
napamerpa. UuciaeHHbIE METOJAbl pEILICHUs YpPaBHEHHI: MeToj mepedopa, METOA MOJIOBUHHOro jenieHus. [Ipubmmxénnoe
BBIUMCJICHHE JJIMH KPHUBBIX. Bbruncienue miomanei Guryp ¢ mOMOIIbIO YUCIEHHBIX METOJOB (METOH MPSIMOYTOJbHHUKOB,

MetoJ Tparenuit). [Touck makcumyma (MUHUMYMa) GYHKITUH OJHON MEPEMEHHON METO/I0M MOJOBUHHOTO JENICHUS

OOpaboTka CUMBOJIBHBIX JaHHBIX. BcTpoeHHble (PYHKIMU S3bIKA MPOTPAMMHUPOBAHHS UIsi 00pabOTKH CHMBOJBHBIX CTPOK.
AnropuT™MbI 00pa0OTKH CUMBOJIBHBIX CTPOK: MOJCUET KOJIMYECTBA MOSIBIICHUI CUMBOJIA B CTPOKE, pa30OMEeHNe CTPOKU Ha CIOBa
10 TPOOETHHBIM CUMBOJIAM, TIOMCK MOACTPOKHA BHYTPU JNAaHHOW CTPOKH, 3aMEHA HAWJICHHOW MOJCTPOKH Ha JIPYTYIO CTPOKY.
I'enepamust Bcex cnoB B HEKOTOPOM ajdaBUTE, YAOBIETBOPSIOIIUX 33JaHHBIM orpaHudeHusM. [IpeoOpa3oBaHue uucia B

CHUMBOJIBHYIO CTPOKY U O6p8.THO

MaccuBbl U TNOCIEIOBATEILHOCTH 4HceN. BbruncieHnne oO0OOIMIEHHBIX XapaKTEPUCTHK 3JIEMEHTOB MAacCHUBA WIIM YHCIOBOU
MI0CJIeI0BATENbHOCTH (CYMMBI, MPOU3BEACHHS, CPEIHEro apu(pMETHYECKOro, MUHUMAIbHOIO U MAaKCHMAaJIbHOTO 3J€MEHTOB,
KOJIMYECTBA 3JIEMEHTOB, YAOBJIETBOPSIOLUIMX 33JaHHOMY YCIOBUIO). JIMHEHHBIM IMOMCK 3aJaHHOTO 3HAUYEHHUS B MAaCCHUBE.
Anroput™bl paboThl € 3JIE€MEHTAMHM MaccHBa C OJAHOKpPAaTHBIM MPOCMOTPOM MaccuBa. COpTHUPOBKA OJJHOMEPHOTO MacCHBA.
ITpocTbie MeTOIbI COPTUPOBKHU (METOJ My3bIpbKa, METOJ BBIOOpA, COPTHpPOBKa BcTaBkamu). COpTHpOBKa ciausiHUEM. beicTpas
copTupoBKa MaccuBa (anroputm QuickSort). JIBOMYHBI OKCK B OTCOPTUPOBAHHOM MAacCHUBE

JIByMepHBIE MacCHMBBI (MaTpULbl). AJITOPUTMBI OOpaOOTKH JIBYMEPHBIX MACCHBOB: 3allOJIHEHHE JBYMEPHOTO YHCIOBOTO
MaccuBa IO 33aJaHHBIM MpaBUJIaM, MOUCK 3JIEMEHTAa B JBYMEPHOM MAacCHBE, BBIYHCIEHHE MaKCUMyMa (MUHMMYyMa) U CyMMBbI

OJIEMEHTOB JIBYMEPHOI'O MaCCHUBa, IEPECTaAaHOBKA CTPOK U CTOJ'I6IIOB ABYMCPHOI'O MaCCHBa

3.12

CrnoBapu (accolnMaTuBHBIE MAaCCHBBI, OTOOpakeHwms). Xomi-tabmuibl. [locTpoeHue andaBUTHO-4ACTOTHOTO CIIOBAps IS

3aaHHOI'0 TCKCTa

3.13

Crexku. AHanu3 MNpaBUWIBHOCTU CKOOOYHOTO BbIpaKe€HHUS. BpluncieHne apu(MeTHyecKoro BBIPAKEHHUS, 3allMCAaHHOTO B

nocThuKcHOU popme.



Oqepe):[I/I. Hcnonws3oBanue oucpeau AJist BDEMCHHOI'O XpaHCHUSA JaHHBIX

3.14

Anroputmsl Ha rpadax. [ToctpoeHrne MUHUMAIBHOTO OCTOBHOTO JI€peBa B3BEIIEHHOTO CBSI3HOTO HEOPHEHTHPOBAHHOTO rpada.

KonuyecTBo pa3nuyHbIX MyTeil MKy BEpIIMHAMH OPUEHTUPOBAHHOTO AIIMKJINYECKOro rpada. Anroputm JleiKkcTpsol

3.15

HepeBbsi. Peanuzanus aepeBa ¢ MOMOIIBIO CCBUIOYHBIX CTPYKTYp. JlBonuHble (OMHapHbIe) aepeBbs. [locTpoenue aepeBa aiis
3aJJaHHOTO apU(PMETHUECKOTO BBIpaKEHUsI. PeKypcUBHBIC anropuTMbl 00X0aa aepeBa. Mcnonb30BaHUE CTEKAa M OYEpeId IS

o0xona nepena

3.16

3.17

HI/IHaMI/ILICCKOC [nporpaMMHUpOBaHHUEC KaK METOJ PpCHICHUA 3aaad4 C COXPAHCHUEM IIPOMEKYTOUHBIX PE3YIbTATOB. 3az[aq1/1,
pfacMbI€ C IMMOMOIIBKO AWMHAMHNYECKOI'O IIPOrpaMMHpPOBAHMA. BBIYUCICHUE PEKYPCHUBHBIX Q)YHKHHﬁ, MNOJACYET KOJIUYECTBA

BapuaHTOB, 3ala4v OIITUMU3AlINN

[Tonsitne 00 OOBEKTHO-OPUEHTHUPOBAHHOM MporpamMMmupoBaHuu. OO0beKThl W Kiacchl. CBOHCTBA M METOABl OOBEKTOB.
OOBEKTHO-OPHEHTUPOBAHHBIN aHanmu3. Pa3paboTka mporpaMM Ha OCHOBE OOBEKTHO-OPHEHTHPOBAHHOTO ITOAXO[A.

Wukarncynsmus, HacieoBaHue, MOJIUMOphu3mM

WudopmanrnoHHbIe TEXHOIOTHH
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Anamu3 nanHbiX. OCHOBHBIE 337a4Ml aHaIM3a JAHHBIX: IPOTHO3WPOBAHHE, KilaccH(UKALUs, KIacTepu3alus, aHaIu3
otkJoHeHui. [TociaenoBarenbHOCTh pelIeHns 3a7ay aHalIKU3a JaHHBIX: cOOp MEPBUYHBIX JAHHBIX, OUMCTKA U OLIEHKa KauecTBa
JAHHBIX, BBIOOp U (WJIM) IOCTPOCHUE MOJIENH, TPeoOpa3oBaHue JAHHBIX, BU3yaTU3alisl JaHHBIX, MHTEPIIPETAILUs PE3YJIbTaTOB.
[Iporpammuble cpenctBa u MHTepHET-cepBHUCH Uisi 00pabOTKM M TNpelCcTaBieHMs JAaHHbIX. bonblime naHHble. MammHHOE

oOyueHue

4.2

4.3

AHanu3 JaHHBIX C TOMOIIBIO 3JEKTPOHHBIX TaOiuI. BelunciieHne cyMMbl, cpeaHero apu(MeTudeckoro, HanmOOJIBIIETO
(HauMeHbILIero) 3HAa4YeHMs Juana3oHa. BeluucieHne kodp@uIMEeHTa KOppensuuu JAByX psoB JaHHbIX. IlocTtpoenue
CTOJIOYATBIX, IMHEHYAThIX U KPyroBbix auarpaMM. [loctpoenue rpadukos pynkuuii. [Tonbop nuHuu TpeHaa, penieHue 3aaad

IPOTHO3UPOBAHHA. Pemienue 3aga4 onTUMU3AIUM C IIOMOILBIO QJICKTPOHHBIX Ta6J'II/II_I

I[I/ICKpCTI/ISaI_II/Iﬂ npu MareMaTuidcCKOM MOACIIUPOBAHUN  HCHPCPBIBHBIX  IMPOLCCCOB. MO,Z[CJ'II/IPOBaHI/IC JABHOKCHUS.
MO,ZIGJ'II/IPOBaHI/Ie OMOJIOrHYeCKUX CUCTEM. MaTeMaTHYECKHE MOACIN B O5KOHOMHKE. BrerancnurenbHEIC OKCIICPUMCHTBI C
MOACTIAMMU. O6pa60TI<a PE3YJIbTATOB JSKCICPUMCHTA. MeTtoa HauMEHBIINX KBaApaToB. OI_IGHKa YHUCJIOBBIX TIApaMCTPOB

MOACIINPYEMBIX 00BEKTOB U IMpOLECCOB. BoccTranoBiienne 3aBUCHMOCTEH 110 pE3ybTaTaM SKCIICPUMCHTA

4.4

BepositHocTHBIe MOnenmn. Metoast MonTe-Kapno. Umuranmonnoe moaenupoanue. CHCTEMBI MaCCOBOTO OOCTY>KUBaHUS



Tabnuunsle (pensunoHHbIe) 0a3bl AaHHBIX. Tabnuua — mpeacTaBieHHE CBeIEHHH 00 OAHOTUIHBIX 00BekTax. Ilore, 3amuce.

Kirou Tabmmuupl. PaboTta ¢ roToBoit 6a3oi naHHbIX. 3amojHeHUe 0as3bl JaHHBIX. [louck, cOpTUpoBKa M (DUIbTpAIUs JTaHHBIX.

4.5 3anpocsl Ha BBIOOPKY JTaHHBIX. 3allpoChl ¢ IapaMeTpamu. BoraucisieMble 1osst B 3anpocax.
MHoroTtabiauunble 0a3bl TaHHBIX. THIIBI CBsA3eH Mexay Tabauiamu. BHemHuil kimou. [lenoctHOCTh 0a3bl JaHHBIX. 3ampoChl K
MHOT'OTa0INYHBIM 0a3aM JaHHBIX

46 TekcroBbiii mpoueccop. CpencrBa Moucka M aBTO3aMEHbI B TEKCTOBOM Tporeccope. CTpyKTYpUpOBAaHHBIE TEKCTOBbBIC

nokyMmeHThl. CHOCKH, ornasieHue. [IpaBuia IUTUPOBAHUS UCTOUYHUKOB U ohopmiieHus: 6ubarorpadguyeckux CCblIOK



