MUHUCTEPCTBO ITPOCBEILEHUS POCCUMCKOU ®EJEPALIUN
MUWHUCTEPCTBO OBPA30BAHNS APXAHI'EJIbCKO OBJIACTHU
VupeauTens: ynpasiienue o0pa3oBanus anMuaucTpanuu [necenxoro MO
ApXaHreabecKo# 001acTu
MyHuIHIATBHOE OI0DKETHOE 00111e00pa3oBaTe/bHOe YUPEKACHHE

«Keno3zepckast cpeiHss IIKOJIa»

PACCMOTPEHA COTJIACOBAHA VIBEPKIEHA

na MO yuurerneii 3am.1upgxTopa o V.P. W.0.mpexTopa )
€CTEeCTBEHHO-HAY4HOTO IIHKJIa i 7/ /E.H.Crapuupina/ B M/l" y6una T".H:/
ITpotokon Ne 1 : «29»-aprycra 20251,
ot «27» aBrycta 2025 . «28» aBrycra 2025 r. [Ipukas N570/01—11
PABOYAS TIPOI'PAMMA
(ID 8161459)

y4ye6Horo npeavera «MupopmaTuka» (yriayoaéHHbIH ypOBeHb)

st ooyuaromuxcst 10 — 11 kiaccos

IToroct, 2025 r.




MNOACHUTEJIBHASA 3AIINCKA

[Tporpamma mo wHpopMaTuke (yriayOJEHHBI YPOBEHb) Ha YPOBHE CPEIHEro OOIIero
oOpa3oBaHusi paszpaboTaHa Ha OCHOBe TpeOOBaHUI K pe3ylbTaTaM OCBOCHHS OCHOBHOM
00pasoBaTebHON MIPOrpaMMBbI cpeaHero odiero oopasoanusi, npeacrabieHubix B ®I'OC COO,
a Take penepanbHOI pabodeil MporpaMMbl BOCITUTAHUS.

[Tporpamma o nHbopMaTUKe MAET MPEICTABICHUE O IIEIISX, OOIICH cTpaTeruu 00y4YeHHUS,
BOCIIMTAHUS U Pa3BUTHUs OOydaroluXcsl cpelcTBaMu ydeOHoro mpeamera «MHdopmaTukay Ha
yrayOia€HHOM  ypOBHE,  yCTaHaBIMBaeT  oOs3aTellbHOE  NPEIMETHOE  COJAep:KaHHE,
MpeIyCMaTpUBaET €ro CTPYKTYpUPOBAaHHE IO pasfeinaM M TeMaM Kypca, OImpeaesseT
pacripenenenue ero mo kiaccam (rogaM U3ydeHHs ), DaéT MPUMEPHOE pacipeelieHue YIeOHbIX
YacoB MO TEMATUYECKUM pazjielaM Kypca U peKOMEHAyeMYIo (IPUMEPHYIO) MOCIEA0BaTEIbHOCTh
UX HM3yYeHHUs C Y4ETOM MEXKIPEAMETHBIX M BHYTPUIIPEAMETHBIX CBSI3€H, JIOTMKH Y4eOHOrO
Mpoliecca, BO3PACTHBIX 0COOCHHOCTEH 00YyUarOIIUXCsl.

[IporpaMmmMa 10 WHGOPMATUKE ONPEACISCT KOJIWYCCTBCHHBIE M  KAauyeCTBCHHBIC
XapaKTepUCTHKU Y4YeOHOro maTepuana Ui KaKJIOoro roja U3y4YeHHs, B TOM 4YHCIE IS
COJICP)KATEIbHOTO HAMOJHEHHWs] PAa3HOro BUIA KOHTPOJIS (IPOMEXKYTOYHOM aTTecTaluu
00y4aromuxcsi, BCEPOCCUNUCKUX MPOBEPOUYHBIX pabOT, rOCYAAPCTBEHHONW UTOTOBOM aTTECTAIIHH).
[TporpaMmma 10 WH(MOPMATHUKE SBJIIETCS OCHOBOM JUUISI COCTABJICHHSI aBTOPCKUX YYCOHBIX
porpaMM U Y4eOHHUKOB, TOYPOUHOTO TJIAHUPOBAHKSI Kypca YIUTEIIEM.

Hudpopmaruka B cpeiHeM o0IieM 00pa3oBaHUU OTPaXKAET:

CYIIHOCTh HMH(OPMATHKM KaK HAay4YHOM JUCUUIUIMHBI, H3ydalollell 3aKOHOMEpPHOCTU
MPOTEKAHUS W BO3MOXKHOCTHM aBTOMATH3allMU WH()OPMAIMOHHBIX TPOIECCOB B PA3IMYHBIX
CUCTEMaX;

OCHOBHBIE 00JIaCTH TPHUMEHEHUs HWH(OPMATUKH, TMPEXKIE BCero HWHGOPMaIMOHHBIC
TEXHOJIOTHH, YIPaBIEHUE U COLIMANBHYIO cepy;

MEXTUCITUTUTMHAPHBIA XapakTep HHPOPMATHKU U HHPOPMAITMOHHOM e TSIIEHOCTH.

Kypc napOpMaTHKH 17151 YPOBHS CpEIHETO O0IIEero 00pa30BaHus SBIISETCS 3aBEPIIAOIINM
ATAOM HEMPEPHIBHON MOJATOTOBKU 00yJarOIIUXCs B 001acTH HHGOPMATUKU U HH(OPMALIMOHHO-
KOMMYHHKAIIMOHHBIX TEXHOJOTHH, OMUpAaeTcs Ha CcoJeplKaHWe Kypca HHPOPMATHKH YpPOBHS
OCHOBHOTO OO0IIEero oOpa30oBaHHsI ¥ OIBIT IOCTOSHHOTO TPHMEHEHUsS WH()OPMAIIMOHHO-
KOMMYHHKAITMOHHBIX TEXHOJIOTHH, JaéT TEOPETHYECKOE OCMBICICHUE, HHTEPIPETAIui0 |
0000111eHIE ITOTO OIBITA.

PesynbpraTel yriyOnéHHOTO YpOBHA uU3ydeHHs ydeOHoro mpenmera «WHpopmaruka»
OPUEHTUPOBAaHbl Ha IOJYYCHHE KOMIICTCHTHOCTSH IS TOCIEAyIomEeH npodeccHoHaIbHON
JIESTSIIbHOCTH KaK B paMKax JIAHHOM MpeAMETHON 00JIaCTH, TaK U B CMEXKHBIX C HEW 00JacTsX.
OHu BKITIOYAIOT B ce0s:

OBJIaJICHUE KIFOUEBBIMH MOHSITUSIMH M 3aKOHOMEPHOCTSIMH, HAa KOTOPBIX CTPOUTCS TaHHAs
npeaMeTHas 00JacTh, pacro3HaBAaHUE COOTBETCTBYIOIIMX WM TPH3HAKOB W B3aUMOCBS3EH,
CIIOCOOHOCTH IEMOHCTPUPOBATH PA3IMUHBIE MOAXO/IbI K U3yUEHUIO SBJICHUH, XapaKTepHBIX IS
M3y4aeMol MpeMeTHON 00IacTu;

YMEHHE pellaTh TUIIOBBIC MPAKTUYECKHE M TEOPETUYECKUE 3a7aud, XapaKTepHbIE s
HCIIOJIb30BAaHUsI METOJIOB U MHCTPYMEHTapUs JaHHOW IpeIMeTHON 00acTy;

HaJU4he TPEACTABICHUA O MaHHOW NPEIMETHOM 00JacTH KakK IEJOCTHOW TEOpUH
(COBOKYMTHOCTH TEOPHIi), OCHOBHBIX CBSI3SIX CO CMEXHBIMHU 00JIACTSIMU 3HAHUU.



B pamkax yrmyOnéHHoro ypoBHS — u3ydeHHUs HWHMOpMaTHKH  oOecreuynBaeTCs
IeJICHANpaBJIeHHas MOATOTOBKA O0YYaIOIUXCsl K MPOJOJDKECHUIO 00pa30BaHusl B OPraHU3AIMIX
npoeCCHOHATBHOTO 00pa30BaHUA MO CIEHUAIBHOCTSAM, HEMOCPEICTBEHHO CBS3aHHBIM C
nu(GPOBBIMU  TEXHOJIOTUSAMM, TaKUM KaKk @porpaMMHasi HWH)XEHepus, HHGPOpMaIMOHHAs
0e30MacHOCTb, MH(POPMAIIMOHHBIE CHCTEMbl U TEXHOJOTHMH, MOOWIbHBIE CHUCTEMbl U CETH,
0oJbIIME JAaHHBIE U MAIIMHHOE OOy4Y€HUE, IPOMBILUICHHBIM UHTEPHET BELEH, UCKYCCTBEHHBIN
MHTEJUIEKT, TEXHOJIOTUM OeCHpOBOJHON CBsI3M, POOOTOTEXHHWKA, KBAHTOBBIE TEXHOJIOTHH,
CUCTEMBI pacIpeieIEHHOIO PeecTpa, TEXHOJIOTHH BUPTYaIbHOM U JOMIOJIHEHHOM peallbHOCTEH.

OcHoBHas 11e51b U3yueHus: yueoHoro npeamera «Mudopmarruka» Ha yriyO0iaEHHOM ypOBHE
cpeaHero oOmero oOpa3oBaHUs — OOecledYeHue AaTbHEHIero pa3BUTUS HWH(GOPMAIIMOHHBIX
KOMIIETEHIIMM 00ydarolerocs, €ro TOTOBHOCTM K JKM3HM B YCJIOBMSIX Pa3BUBAIOLIETOCS
MH(OPMALIMOHHOTO O0IIIECTBA U BO3paACTalOlIe KOHKYPEHIIMU Ha PhIHKE Tpyaa. B cBsi3u ¢ aTum
uszydenue napopmatuku B 10—11 xnaccax 101KHO 00€CTIEUUTh:

c(OPMHPOBAHHOCTH MHPOBO33PEHHS, OCHOBAHHOTO Ha MOHMMAaHUH POJH MHPOPMATHKH,
MH(POPMALMOHHBIX 1 KOMMYHUKAIITMOHHBIX TEXHOJIOTHI B COBPEMEHHOM OOIIIECTBE;

c(hOpMHUPOBAHHOCTH OCHOB JIOTUYECKOTO U AITOPUTMUYECKOTO MBIIIIJICHHUS;

c(hOpMUPOBAHHOCTh YMEHUI pa3nuyaTh (PaKThl U OIEHKH, CPABHUBATH OLIEHOYHBIE BBIBOIBI,
BUJIETh UX CBA3b C KPUTEPHUSIMHU OLIEHHUBAHUS U CBSI3b KPUTEPHUEB C ONPEICIEHHON CHCTEMOI
[IEHHOCTEH, MPOBEPATH HA JIOCTOBEPHOCTh U 00001aTh HHPOPMAIIHIO;

c(hOpMUPOBAHHOCTH PEJCTABICHUN O BIUSIHUM UH()OPMAIIMOHHBIX TEXHOJIOTUI HA KU3Hb
YyejoBeKa B  OOIIECTBE, IOHHMMAaHHE COLUAIBHOTO, 3KOHOMHMYECKOIO, IOJUTHYECKOTO,
KyJIbTYPHOTO,  IOPHJWYECKOT0,  IMPUPOAHOrO,  IPrOHOMHYECKOrO,  MEAMIMHCKOIO U
($U3HOIOrMYECcKOro KOHTEKCTOB HH(OPMAIIMOHHBIX TEXHOJIOTUH;

IPUHATHE MPABOBBIX M 3TUYECKUX ACIEKTOB MH(POPMALMOHHBIX TEXHOJIOTUI, OCO3HAHUE
OTBETCTBEHHOCTH JIIOZIEH, BOBJICUEHHBIX B CO3JaHHE U HCIOJIb30BAHHWE HH(POPMALMOHHBIX
CHCTEM, paclpoCTpaHeHHEe HHHOPMAITUH;

CO3JaHME YCJIOBMM Ui  pa3BUTHSL HABBIKOB  y4eOHOH, NPOEKTHOM, Hay4yHO-
UCCIIEI0BATEIbCKONW U TBOPUYECKON AEATEIbHOCTH, MOTHBALIUN O0YYaIOIMXCsl K CAMOPA3BUTHIO.

B conepxxanun yue6Horo npeamera «MHbopMaTHKay BBIIEISIIOTCSA YEThIPE TEMATUYECKUX
pazzena.

Paznen «lludpoBas rpaMOTHOCTB)» IOCBSIIEH BOIPOCAM YCTPOMCTBA KOMIIBIOTEPOB M
JPYTUX DJIEMEHTOB LU(PPOBOrO OKPYXKEHHS, BKIIIOYAs KOMIBIOTEPHBIE CETH, HUCIOJIb30BAHUIO
CPEICTB OIEpPAIMOHHON CHUCTEMBbI, paboTe B ceTh VHTEpHET M HUCMONb30BAHUIO HHTEPHET-
CepBUCOB, HHGOPMAITMOHHON 0€30MaCHOCTH.

Paznen «Teoperuyeckue OcHOBbI HMH(OPMATHKM» BKIIOYACT B ce0s MOHATUIHBIN
anmapar UHPOPMATUKH, BOIPOCH KOJUPOBAHUSA MH(POPMALUHN, U3MEPEHUs] WH(OPMAIIMOHHOTO
00BbEMa JTaHHBIX, OCHOBBI ANTeOpBI JIOTUKU U KOMIBIOTEPHOTO MOJEIIMPOBAHMUSL.

Pasnen  «AaroputMbl W NpPOrpaMMHpOBaHHe»  HalpaBlIieH Ha  pa3BHUTHE
QITOPUTMUYECKOTO MBINUICHHS, pa3pabOTKy aJiropuTMOB M OIEHKY HX CJOXKHOCTH,
(opMHpOBaHHE HABBIKOB pealM3allid MPOrpaMM Ha s3bIKax MPOrPaMMHPOBAHUS BBICOKOTO
YPOBHS.

Paznen «UHpopManMOHHBIE TEXHOJOIMM» TOCBSAIIEH BONpOCaM MPUMEHEHHS
MH(OPMALIMOHHBIX TEXHOJOTUM, PEaTM30BAaHHBIX B NMPUKIAJAHBIX MPOTPAMMHBIX MPOAYKTAaX U
UHTEpPHET-CepBUCAX, B TOM YHCIE B 33aJauax aHajiM3a JaHHBIX, UCIOJIb30BAHUIO 0a3 JaHHBIX U
AIIEKTPOHHBIX TaOJIHII ISl PEIICHUs IPUKIIaIHBIX 3a/1a4.



B npuBenénnom nanee copepxanuu ydebHoro mnpeamera «HdpopmaTuka» KypcuBOM
BBIJICJIEHBI JOTIOJIHUTEIBbHBIE TEMbI, KOTOPBIE HE BXOAAT B 00s3aTEIBHYIO IIPOrpaMMy OOyUYeHHS,
HO MOTYT OBITh MPEUIOKEHBI IJIsl W3Y4EHHUS OTIACIbHBIM MOTHBHPOBAHHBIM M CHOCOOHBIM
00yJaronuMcs.

VYrinyOnéHHbI ypOBEHb U3yueHUs] HHPOPMATHUKU PEKOMEHIYETCs Ul TEXHOJIOTHYEeCKOro
npoduiis, OPUEHTUPOBAHHOTO HAa WMHXCHEPHYI0 M MH(POPMALMOHHYIO c(epbl ACATETbHOCTH.
YrayOnéHHelii ypoBeHb H3y4eHUs WH(POPMATUKH OOECIIEYMBAET: MOATOTOBKY OOYYarOIIMXCS,
OpPUEHTUPOBAHHBIX HA CIEIMAILHOCTU B 00JIaCTH MHPOPMAIIMOHHBIX TEXHOJIOTUIN U UH)KEHEPHbBIE
CHEIMAIbHOCTH, y4YacTHEe B MPOEKTHOM M HCCIIENOBATENbCKON J1eATEIbHOCTH, CBSI3aHHOW C
COBPEMEHHBIMU HAIpaBJICHUSAMH OTpaciu MH()OPMAIIMOHHO-KOMMYHHUKAIIHOHHBIX TEXHOJIOTHH,
NOJATOTOBKY K YYacTHIO B OJHMMIIMAAax M caade EAMHOTO rocyaapCTBEHHOTO SK3aMeHa II0
uHpopmaTuke.

[TocnenoBarenbHOCTh M3y4YEHHUS TEM B Ipejaenax OJHOrO roja OOy4eHHsS MOXKET OBITh
U3MEHEHA I0 YCMOTPEHHIO YYHUTENs MpPU IMOATOTOBKE pabodeld mporpamMMmbl U TOYPOYHOTO
TUTAHUPOBAHMSL.

OO61iee yKucIo0 4acoB, PeKOMEHOBAHHBIX 7S U3ydeHus uHdopmaruku — 272 yaca: B 10
kiacce — 136 yacoB (4 yaca B Hezeno), B 11 kimacce — 136 yacoB (4 yaca B HECIIO).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

HudpoBasi rpaMoOTHOCTH

TpeboBaHus TEXHUKH 0€30IIACHOCTU U TMTHEHBI IPU PadOTE C KOMITBIOTEPAMHU U APYTUMH
KOMITOHEHTaMH U(PPOBOTO OKPYKEHHUS.

[TpuHIMIB paOOTHI KOMIBIOTEPOB M KOMIIBIOTEPHBIX cucTeM. Apxurektypa pon Heiimana.
ABTOMAaTHYECKOE BBINOJHEHUE IIPOrpaMMbl npoueccopoM. OmnepaTuBHas, IOCTOSHHAas U
JoiaroppeMeHHas namsaTb. OOMEH [aHHBIMH C IIOMOLIbI0 HIMH. KOHTposuiepbl BHEIIHUX
ycrpoiicTs. [IpsiMoit JOCTy K TaMSITH.

OcHOBHBIE TEHJIEHIMH pa3BUTHUA KOMIBIOTEpPHbIX TexHosnoruil. IlapamienbHbie
BblUnCciIeHUs.  MHoromnpoueccopueie  cuctemsl.  CynepkommbroTepbl.  PacnpenenéHsbie
BBIYUCIIUTENbHbIE CUCTEMBI M 00paboTKa O0JBIIMX TaHHBIX. MOOHIBHBIE IIM(PPOBBIE YCTPOMiCTBA
U UX Ppoidb B KOMMYHHUKalUMAX. BcrpoeHHble KoMmMIblOTEpbl. MUKPOKOHTPOJUIEPHI.
Pob6orusupoBanHble NpOM3BOACTBA.

[IporpamMHOe  oOecnieueHHME KOMIBIOTEPOB M KOMIBIOTEPHBIX  CHUCTEM. Buabl
IpOrpaMMHOr0 obecredyeHuss U MX HazHaueHue. OCOOEHHOCTH MPOrpaMMHOrO ObOecredeHus
MOOWIBHBIX ycTpoiicTB. IlapamnensHoe mnporpamMupoBanue. CHCTEMHOE TNPOrpaMMHOE
obOecnieuenue. OnepanuoHHbE cUCTEeMBbl. YTHINTHL. JlpaiiBepsl ycrpoicTB. MHCTamsimus u
JEVHCTAIUTSINS IPOTPaAaMMHOTO 00eCIeueHHS.

@aiinoBble cuctemsl. [IpuHIUNIBI pa3MeleHus U UMEHOBaHUs (hailyIoB B TOJITOBPEMEHHOMN
namsatu. [labmons! qy1s onucanust rpymnm Qaiios.

[TporpammHoe obecnieuenue. JIniieH3upoBaHre NPOrpaMMHOT0 0o0ecriedeH s U UPPOBBIX
pecypcoB. IlpompuerapHoe u cBoOoaHOE mporpamMmHoe oOecrneueHne. Kommepueckoe u
HEKOMMEPUYECKOE HCIIOJIb30BaHUE MPOrpaMMHOro olecreueHuss M LIHU(POBBIX PECYPCOB.
OTBeTCTBEHHOCTh, YyCTaHABJIMBaeMas 3aKoHojarenbcTBOM Poccuiickoit ®enepaunn 3a
HEIPaBOMEPHOE UCMOIb30BaHUE MPOrPaMMHOI0 o0ecriedeHus U U POBHIX PECYPCOB.

[TpyHIMIIBI OCTPOEHUST W allapaTHbIE KOMIIOHEHTBHI KOMIBIOTEpHBIX ceTell. CeTeBble
npotokousbl. Cets UHTEpHET. Anpecanus B cetu Uuteprer. [Iporokonsl cteka TCP/IP. Cucrema
JOMEHHBIX UMEH.

Pa3snenenne IP-cetm HWa molceth ¢ InoMompbio Macok moucerel.  CereBoe
aaMuHMCTpUpoBaHue. IlolydeHne NaHHBIX O CETEBBIX HacTpolkax kommbrorepa. IIpoBepka
HaJIM4Us CBA3HM C y3710M ceTh. OnpeeneHne MapupyTa ABHKEHUS IaKETOB.

Bunet pestenpHoctn B cetu WutepHer. CepBuckl MuTepHera. I'eonndopmannoHHbIe
cUCTeMbl. ['eoJoKaIlMOHHbBIE CEPBHUCHl PEaIbHOr0 BpPEMEHH (HampuMep, JOKalus MOOMIBHBIX
Tene()OHOB,  ONpeJeNieHHe  3arpy>KeHHOCTH  aBTOMAarucTpajieil),  HMHTEpPHET-TOProBII,
OpoHMpOBaHUE OMJIETOB U TOCTUHHUII.

['ocynapcTBeHHbBIE 3JEKTPOHHBIE CepBUCHl U yciayrd. ColuanbHble CETH — OpTraHU3alus
KOJIJIEKTUBHOTO B3aUMOJIEUCTBUS U OOMeHa AaHHbIMU. CeTeBOM ATHUKET: IpaBUiIa MOBEICHUS B
kubepnpoctpanctBe. I[Ipobrema mOATMHHOCTH TONMydYeHHOW wuHGpopManuu. OTKPBITHIE
00pa3oBaTeNbHbIE PECYPCHI.

TexHOreHHbIe 1 PKOHOMHUYECKHUE YTPO3bl, CBI3aHHBIE C UCIIOJIb30BaHUEM HH()OPMAIIIOHHO-
KOMMYHHUKAITMOHHBIX TeXHOJIOTHIA. O01I1e mpoo6ieMbl 3amuThl HHGOpMaIuy 1 HHGOPMAITMOHHON
6e3onmacHocti. CpencrBa 3amuThl MHMOPMAMM B KOMIIBIOTEPAX, KOMIIBIOTEPHBIX CETAX U



aBTOMAaTU3UPOBAHHBIX MHPOPMALMOHHBIX cucTeMax. [IpaBoBoe oOecrnieueHre HH(POPMAIMOHHON
0€30I1aCHOCTH.

[IpenoTBpaiieHne HECAHKIMOHUPOBAHHOTO JOCTYNa K JHMYHOW KOH(HIAECHIMATIHLHON
UHpOpMALMY, XpaHALIeWcs Ha IEpCOHAIBHOM KOMIIBIOTEpE, MOOMIIBHBIX YCTPOWMCTBAX.
BpenonocHoe mnporpammHoe obecriedeHue M crnocoObl OGOpbObl ¢ HUM. AHTHUBHUPYCHBIE
nporpammbl. Opranu3anus JMYHOTO apxuBa nHpopmanuu. PesepBHoe konuposanue. [laponbHas
3aIIMUTa ApXUBA.

Iudpoanue nanHbix. CuMMeTpuuHble U HecuMMeTpuuHble mugpsl. [Hudpsr npoctoit
samensl. [udp Le3aps. Hudp Bwkenepa. Anropurm mmdposanus RSA.

TeopeTnueckne 0ocHOBbI MHPOPMATHKH

Wudopmanus, nanasle u 3HaHusA. MH(DOpMaAIMOHHBIE MPOLECCH B MPHUPOJIE, TEXHUKE U
oO1ecTBe.

HenpepbiBHbIE U JUCKpETHBbIE BEIMYMHBI U cUrHaibl. HeoOXoAMMOCTh AMCKpEeTH3aluu
uH(popMaLuu, NpeJHa3HAYEHHOM I XpaHeHUs], iepeaud 1 00paboTKU B HU(POBBIX CUCTEMAX.

JBonuHoe koaupoBaHue. PaBHOMEpHbIE M HEpaBHOMEpHbIE Konbl. JlekonupoBaHue
COOOLIEHNH, 3alIMCAHHBIX C IOMOIIbLI0 HEpaBHOMEPHBIX KozoB. Ycioue Pano. Iloctpoenue
OJIHO3HAYHO [JEKOAMPYEMBIX KOJOB C IIOMOILIBIO JAepeBa. ENMHMIIBI M3MEpPEHHs KOIMYECTBa
uHpopManuu. AnpaBUTHBIA TOIXO0/ K OIIEHKE KOJINYEeCTBA HH(OPMAITIH.

Cucremsl cuucieHusi. Pa3BépHyTas 3amuch LENbIX M JPOOHBIX YHMCEN B MO3ULMOHHOU
cucreMe cuucieHus. CBOICTBa MO3UIIMOHHOM 3allMCH YMCNA: KOJIMYECTBO LUGpP B 3alUCH,
IIPU3HAK JEIMMOCTH YHUCJIA HA OCHOBAaHUE CHCTEMBI CUMCIIEHHs. AJTOPUTM IEpeBOJa LIEJIOro
ymciia u3 P-nyHOM cucTeMbl CUUCIIEHUS B IECATHUHYI0. AJITOPUTM IIepeBoJa KOHEUHOU P-nuHoii
IpoOH B IECATUYHYIO. AJITOPUTM IIEPEBOJA 1IEJIOT0 YKcia U3 AECATUYHONW CUCTEMBI CUMCIICHUS B
P-nunyro. IlepeBon koHe4uHOH necsaTUYHOM JIpodbu B P-munyro. J[BomuHasi, BOCbMEpHYHas U
HIECTHAIIATepUYHasl CUCTEMBbl CUMCICHMS, CBA3b MEXAY HUMH. ApH]MeTHUecKue onepalnuu B
MO3UIMOHHBIX cUCTEMax cunciaeHus. TpornuHas ypaBHOBEUIEHHAsI CUCTEMa CUMCIeHUs. J[BOnYHO-
JECSITUYHAs CUCTEMA CUUCIICHUSI.

KonupoBanue TtekctoB. KomupoBka ASCIL. OpnnoOGaiitHble koaupoBku. CraHmapr
UNICODE. Koauposka UTF-8. Omnpenenenue HWHPOPMALMOHHOTO 00BbEMA TEKCTOBBIX
COOOLIEHUH.

Koauposanue nzobpaxenuii. OueHka HHPOPMAIIMOHHOTO 00bEMa TpaduyecKUX TaHHBIX
OpY 3aJaHHBIX pa3peuleHud W TyOuMHe KoaupoBaHus LBeTa. L[BeroBble mMonenu. BexkropHoe
koaupoBanue. @opmarel rpapudeckux daitnos. TpéxmepHas rpapuka. OpaxranpHas rpaduka.

KomupoBanue 3Byka. Omenka uH(OpMarmoHHOTO 00BEMA 3BYKOBBIX JJAaHHBIX TIPHU
3aJJaHHBIX YaCTOTE AUCKPETU3ALNH U Pa3psIHOCTH KOJUPOBAHUSI.

Anrebpa noruku. [loHsTHe BbICKa3bIBaHMs. Bbicka3piBaTenbHble (HOpMBI (IPEAUKATEHI).
KBaHTOpHI CyI1€CTBOBAHUS U BCEOOLTHOCTH.

Jlormueckue omnepauuu. Tabmuipl uctuHHOCTU. Jlornmueckue BbIpakeHus. Jlornmueckue
TokJecTBa. Jloka3zaTenbCTBO JIOTMUECKUX TOXKAECTB C TIOMOIIbIO TaOJHI] HMCTUHHOCTH.
Jlornueckue onepanuu 1 ONEpPaLUy HaJ MHOXKECTBAMH.

3aKoHBI anreOpbl JOTMKH. DKBUBAJICHTHBIC MPEOOPA30BaHMS JIOTHUECKUX BBIPAKECHUH.
Jlornyeckue ypaBHEHUSI M1 CUCTEMbI YPaBHEHUH.

Jlornueckue (yHKIMU. 3aBUCHUMOCTb KOJMYECTBA BO3MOXHBIX JIOTMYECKUX (DYHKIMI OT
KOJINYECTBA apryMeHTOB. [1oJIHbIE CHCTEMBI JIOTHYECKUX (YHKLINH.

Kanonnyeckne ¢Gopmbl JIOTHYECKUX BbIpakeHUH. CoOBepILICHHbIE IU3BbIOHKTHBHBIE U
KOHBIOHKTHBHbIE HOPMaJIbHbIE (POPMBI, AITOPUTMBI X ITOCTPOEHUS 110 TaOJUIE HCTUHHOCTH.



Jlornyeckue sneMeHThl B cocTaBe kommbroTepa. Tpurrep. Cymmarop. MHoropaspsiaHbii
cymmarop. IlocTpoeHne cXxeM Ha JIOTMYECKMX DJJEMEHTax II0 3aJaHHOMY JIOTHYECKOMY
BBIPAXEHUIO. 3aIIUCh JIOTUUECKOTO BBIPAXKEHHUSI 110 JIOTHYECKOH CXEME.

[IpencraBneHue LEabIX YUCEI B MAMATH KOMIIbIOTEpa. OrpaHUYEeHHOCTh AMANa30HA YUCEI
IIPY OTPAaHMYEHUM KOJIMYECTBA pa3psanoB. llepenonHeHne paspsanHoi ceTku. bes33sHakoBble U
3HAKOBBIC JJAHHBIC. 3HAKOBBINA OUT. JIBOMUHBIN JOMOJHUTEIHHBINA KO OTPUIATEIILHBIX YHCET.

[ToGuToBBIe NOTMUECKHE omnepanuu. Jlormdeckuid, apudMeTHUecKuii W UIHUKIUYECKUN
casury. [IudpoBanue ¢ momorbo MOOUTOBO orepaiun «uckiroyatomee NJINy.

[IpencraBneHne BENIECTBEHHBIX YMCEI B IAMATH KOMIIBIOTEPA. 3HAaYaIlasl 4acTh U IOPSIOK
yucia. JlnanazoH 3HaAUCHHI BEIECTBEHHBIX uncel. [Ipo0ieMbl XxpaHeHHsI BEIIECTBEHHBIX YUCEl,
CBS3aHHbIE C OTPAaHMYEHUEM KOJIMYECTBA pa3psioB. BrinonHeHune onepanuil ¢ BereCTBEHHBIMU
YHCIaMHU, HAKOIUIEHUE OIIMOOK ITPY BBIUMCIICHUSX.

AJITOPUTMBI U IPOTPAMMHPOBAHHE

Omnpenenenre BO3MOXKHBIX PE3yJIbTATOB PabOTHI MPOCTEHIINX aJrOPUTMOB YIPABICHUS
VCIIOJIHUTENIIMA UM BBIUMCIMTEIBHBIX alropuTMOB. OImpenereHue HCXOAHBIX JAHHBIX, IPU
KOTOPBIX QJIFCOPUTM MOXKET AaTh TpeOyeMblil pe3yJibTart.

Oranbl pelieHus 3afad Ha Kommblortepe. MHCTpyMeHTanbpHBIE CpEINCTBAa: TPaHCIATOD,
OTIaIYMK, TpopumrpoBIIMK. KoMIHISAIMS 1 HHTEpIIpEeTaus IporpaMM. BUpTyabHbIe MalIMHEL.

WuTerpupoBanHas cpena paszpabotku. Mertonbl otTiaaku mporpamM. Mcnosb3oBaHue
TpaccupoBOYHbIX TaOnuu. OtTnanouHslii BeIBOA. [lomiaroBoe BbIOMHEHHE HporpaMMbl. Todku
octaHoBa. [IpocMOTp 3HaUE€HNI IEPEMEHHBIX.

Azpik mporpammupoBanusa (Python, Java, C++, C#). Tumbl naHHBIX: IEIOYHUCICHHBIE,
BEIIECTBEHHbIE, CHMBOJIbHBIE, JIornueckue. BerBienus. Crnoxuble ycnoBus. L{ukibl ¢ ycioBuem.
[Mukiel Mo nepeMeHHON. B3anMo3aMeHsAeMOCTh pa3InYHbIX BUAOB LMKJIOB. MIHBapHaHT LMKIIA.
CocraBieHne UKIa C UCIOJIb30BAHNEM 3apaHee ONPEEIEHHOTO MHBApUAHTa IIUKJIA.

HoxymentupoBanue nporpamMm. Mcnosb3oBanue kommeHTapueB. [loaroroBka onucanus
IPOrpaMMbl U HHCTPYKLUU JJIs1 IOJIb30BATES.

ANropuT™Mbl 00pabOTKM HATYpalbHBIX YHCEN, 3aMCAHHBIX B MO3UIMOHHBIX CHCTEMAax
CUHCIIEHUS: pa30ueHHe 3alucu 4YMciaa Ha OTHeNbHbIe LUQPbI, HAXO0XKIEHHE CYMMbl U
npou3BeneHus Hudp, HaX0kKACHNE MaKCUMaIbHON (MUHUMAJIbHOM) HU(PBHI.

HaxoxeHne Bcex IpOoCThIX YKCell B 3aJaHHOM auana3oHe. [Ipeacrasienue yucna B Buae
Habopa MPOCTBIX COMHOXKUTENEH. ANTOPUTM OBICTPOTO BO3BEJCHHS B CTETICHb.

OO6paboTka JaHHBIX, XpaHAMUXcs B ¢aitnax. TekcTtoBble n 1BoMuHbIE (aiinbl. DailoBbie
nepeMeHHble ((aiinoBble ykazaTenu). Urenue u3 ¢daiina. 3anuch B (aiin.

PazOuenue 3amaun Ha noxzagauu. [loamporpammel (ponenypsl U ¢GyHKuuK). Pexypeus.
PexypcuBHble 00bekTHl ((ppakTansl). PekypcuBHble npoueaypbl U (yHKIuH. Mcrnons3oBaHue
CTEKa JJIs1 OpraHU3alM1 PEKYPCHUBHBIX BHI30BOB.

Hcnonp3oBanne cTaHAapTHOW OMOIMOTEKM S3bIKa MporpamMMupoBaHus. [lomkmrodeHue
OMOIMOTEK MOANPOTrpaMM CTOPOHHUX MPOU3BOJAUTENEH. MOIYIbHBIA MHPUHLUI MOCTPOCHUS
IIPOrPaMM.

Yucnenusle MeToabl. TouHoe u mpuOMMKEHHOE pemieHus 3aaadu. YncIeHHbIE METOMbI
pelIeHHUs] ypaBHEHWH: MeToj mnepebopa, METOJ THOJOBUHHOro aeneHus. IlpubmmxénHoe
BBIUHUCIICHUE JUIMH KPUBBIX. Bbruncienue ruomanei Guryp ¢ moMoIlblo YHCIEHHBIX METO/I0B
(MeToa MPSIMOYTOJILHUKOB, MeTO1 Tpareiui). [lonck makcumyma (MuHMMYMa) GYHKIIUU OJTHOM
IIEPEMEHHOI METOI0M IIOJIOBUHHOIO JIEJICHUS.



OO0paboTka CUMBOJIBHBIX JaHHBIX. BcTpoeHHbIe QYHKIMH S3bIKa IPOrPaMMUPOBAHUS IS
00pabOTKH CHMBOJIBHBIX CTPOK. AJTOPUTMBI OOpabOTKM CHUMBOJBHBIX CTPOK: MOJCYET
KOJINYECTBA MOSBICHUH CHMBOJIa B CTpPOKE, pa30MeHHE CTPOKH Ha CIIOBa MO MPOOETHHBIM
CHUMBOJIaM, IMIOMCK MOJICTPOKH BHYTPU JAHHON CTPOKH, 3aMEHAa HallICHHOI MOACTPOKHU Ha APYTYIO
CTpoky. ['eHepanus Bcex CJIOB B HEKOTOpOM ajdaBuTe, YIOBIETBOPAIOIIUX 3aJaHHBIM
orpannueHusiM. [Ipeobpa3zoBaHue yncia B CHMBOJIBHYIO CTPOKY B 00paTHO.

MaccuBbl M TOCIENOBAaTEIbHOCTH YHuceNl. Bbruncienne 00OOMIEHHBIX XapaKTEPUCTHK
9JIEMEHTOB MaccHBa WJIM YHCIOBOM MOCJIEI0BATEILHOCTH (CYMMBbI, NMPOU3BEICHUS, CPEIHEro
apu(QMETUYECKOT0, MUHUMAJIBHOTO U MAaKCHUMAaJIbHOTO 3JIEMEHTOB, KOJIMYECTBA 3JIEMEHTOB,
YOBJIETBOPSIOLIUX 3alaHHOMY yCJIOBHIO). JIMHEMHBIN ONCK 3a1aHHOrO 3HAUY€HUsI B MAaCCHUBE.

CoptupoBka ogHOMEpHOro maccuba. [IpocTeie METOIBI COPTUPOBKU (METOJ IMy3bIpbKa,
METO/]I BEIOOpA, COpTUPOBKA BcTaBkamu). CopTUpOBKa ciusiHUEeM. BbIcTpas copTUpoBKa MacchBa
(amroputm QuickSort). /IBOMUYHBIN TOUCK B OTCOPTUPOBAHHOM MacCHBE.

JIByMepHBIE MacCHBBI (MaTpHIbl). AJTOPUTMBI OOpaOOTKM IBYMEPHBIX MAacCHUBOB:
3alo0JHEHUE JIBYMEPHOI'O YMCIOBOIO MaccuBa IO 3a/JiaHHBIM IIpaBUJIaM, IIOUCK 3JIEMEHTa B
JBYMEPHOM MAacCHBE, BHIYMCIICHHUE MaKCUMyMa (MUHUMYMAa) U CYMMBI 3JIEMEHTOB JIBYMEPHOTO
MacCHBa, IEPECTAHOBKA CTPOK M CTOJIOIIOB IBYMEPHOI'O MacCHBa.

HNHpopManoHHBIE TEXHOJIOTHH

TexcroBeiii mponeccop. PegaktupoBanue u dpopmaruposanue. [Iposepka opdorpadun n
rpamMMaTtuku. CpeacTBa MOKMCKa U aBTO3aMEHBI B TEKCTOBOM Ipolieccope. Vcnonb30BaHne CTUIICH.
CrpyKTypupOBaHHbIE TEKCTOBBIE JOKyMeHThl. CHOCKH, ornaBieHue. KosuektuBHas paborta c
JOKyMeHTaMu. THCTpyMeHTHI pelieH3upoBaHMsI B TEKCTOBBIX Ipolieccopax. OOmayHble CEpBUCHI.
HenoBast mnepenucka. Pedepar. IlpaBwia UUTHUPOBAHUA HCTOYHUKOB U OQopMIeHUs
6ubnmuorpaduueckux ccbutok. OpopmiieHre CUcKa JIUTepaTypbl. 3HAKOMCTBO ¢ KOMIIbIOTEPHOM
BEPCTKOM TeKcTa. TexHHuUeckne cpeicTBa BBoJa TekcTa. Crenuanu3supoBaHHBIE CpPEICTBA
PEeAAKTUPOBAHUS MAaTEMATUYECKUX TEKCTOB.

AHanu3 nanHbiX. OCHOBHBIE 3a/1a4M aHAIKM3a JaHHBIX: IPOTHO3UPOBAHKE, KiIaccupukarus,
KJIaCTEpU3allks, aHAJIN3 OTKJIOHeHuH. [locnenoBaTenbHOCTD pellIeHUs 3ajad aHaln3a JaHHBIX:
cOOp MEepBUYHBIX JaHHBIX, OYHCTKA M OLEHKA KayecTBa JAaHHBIX, BHIOOP W/WIM MOCTPOEHUE
MOJIelM, TpeoOpa3oBaHUE [aHHBIX, BU3YyalIM3alUsl JaHHBIX, HHTEpIpETalus pe3yJbTaToB.
[IporpaMMHBIE cpeicTBa U WHTEPHET-CEPBHUCHI sl OOpaOOTKM M TPEACTaBICHHUS JaHHBIX.
Bonbme nannueie. MammaHoe obydenue. HTeUIeKTyanbHbIN aHaIu3 TaHHbIX.

AHau3 JaHHBIX C TOMOIIBIO 3JEKTPOHHBIX Tabiuil. BblunciaeHne cymMMbl, CpeIHEro
apudMeTHYecKoro, HauOoJbIIero (HAUMEHBIIEr0) 3HA4YeHWs Juana3oHa. BeruucineHue
Koa(uIMeHTa KOPPEIsUN JBYX psloB JAaHHbIX. [locTpoeHue cronluaThiX, JMHEHYAThIX U
KpyroBbix auarpamm. [loctpoenue rpadukos ¢pynkuuii. [lonbop nuuum TpeHaa, pemenue 3aaay
IIPOrHO3UPOBAHUS.

YucneHHOe pelleHHe ypaBHEHHI ¢ Mmomollpio moabopa mapamerpa. OnTtuMuzanus Kak
MOWCK HAWIy4YIero pelleHus B 3aJaHHbIX ycioBusx. lleneBas ¢yHKUMSA, OrpaHHMYEHUS.
JlokanbHble W TJI00ATBHBIM MHUHMMYMBI LieneBoil ¢(yHkuuu. PemeHue 3amad OonTHMM3aLUU C
MOMOILBIO AJIEKTPOHHBIX TAOJIHII.

11 KUIIACC

TeopeTnueckne 0CHOBbI MHPOPMATHKH



Teopernueckne MOAXOAbl K OLEHKE KOJIMYECTBa HMH(OpPMaLUU. 3aKOH aJJAUTUBHOCTH
unpopmanuu. Popmyna Xapriau. Mapopmanus u BepositHocTs. Popmyna [llenHoHa.

Anroputmsl cxatus ganHeix. AnroputM RLE. Anroputm Xadpdmana. Anroputm LZW.
ANropuTMBI CKaTHsl JAHHBIX C IOTEPSAMH. YMEHbIIEHHE TIJIyOMHbl KOJMPOBAHUS LBETA.
OcHoBHbIE uaeu anroputmon cxatus JPEG, MP3.

CkopocTh mepefay JaHHBIX. 3aBHCUMOCTh BPEMEHHU Iepelayd OT HH(GOPMAIMOHHOTO
00bEMa NaHHBIX M XapaKTEPUCTHK KaHama CBs3U. [IpUYMHBI BO3HMKHOBEHHUS OIIMOOK NpHU
nepeaaye AaHHbIX. Kozbl, mo3Bossmone oOHapyKuBaTh U UCIPABIATh OLIMOKH, BO3HUKAIOIINE
npu nepenauye naHHbIX. Pacctosnue Xsmmunra. KogupoBanue ¢ moBropeHueM 6utoB. Kogsl
X3MMUHra.

Cucrempl. KommoneHTsl cucTeMbl W uX B3auMmojeictBue. CucteMHbId 3P QEKT.
VYnpasneHnue kak MHGpOpMaMoHHbIi npouecc. O6paTHast CBA3b.

Mogenu u  mopenupoBanue. lLlens  mopenupoBanusa. COOTBETCTBHE — MOJENIHU
MOJIEIIUPYEMOMY OOBEKTY WM TpOIECCy, e MoaenupoBanus. DopMann3anust MpUKIAIHBIX
3azad.

[IpencraBieHue pe3ynbTaTOB MOJEIMPOBAHUS B BHJE, YIAOOHOM sl BOCHPHUSATHUS
yenoBekoM. ['paduyeckoe npencraBieHne JaHHbBIX (CXeMbl, TAOJIHIIBI, TpadUKH).

I'padpr. OcHoBHble moOHATHS. Bumael rpados. Onucanue rpadoB ¢ MOMOIIBIO MaTPHUI
CMEXHOCTH, BECOBBIX MAaTpHIl, CIHCKOB CMEXKHOCTU. PeleHue anropuTMUYecKUX 3ajad,
CBSI3aHHBIX C AQHAJIM30M IpadoB (IIOCTPOEHHE ONTHUMAIBHOIO MYyTH MEXAY BepIIMHaMH rpada,
ONpEACIEHNE KOJMYECTBA PA3JIMUHBIX IyTEH MEXAYy BEPIIMHAMH OPHUEHTUPOBAHHOTO
AIMKJINYECKOro rpada).

HepeBws. bunapuoe nepeso. JlepeBbs nmoucka. CriocoObl 00xoa aepesa. [Ipeacrasienue
apu(MeTHYECKUX BbIpa)XEHUH B BHJE JepeBa. J[MCKpeTHble UIPhI JABYX WIPOKOB C IOJIHOMH
uHpopmanueil. Iloctpoenue nepeBa mnepebopa BapHaHTOB, ONKCAHHE CTPATETHH WIPHl B
TabinyHON (hopMe. BBIMTphIlIHbIE U MPOUTPHILIHBIE TTO3UIMH. BHIUTPBIIIHBIE CTPATErHH.

CpenctBa uCKycCTBEHHOr0 MHTeIIeKTa. CepBHUCH MALIMHHOTO IIEPEBO/A U PaCIIO3HABAHUS
ycTHOM peun. KoruutuBHble cepBUCHl. MneHTHUKAIMS 1 TOUCK N300paykeHHi, pacrio3HaBaHue
mun. CamooOywaromuecsi cUCTeMbl. VICKyCCTBEHHBIH HHTEIUIEKT B KOMIBIOTEPHBIX HIPaX.
Hcnonp30BaHne METOI0B HCKYCCTBEHHOTO HHTEIIEKTa B 00ydaronux cucremax. Mcnonb3oBanue
METOJIOB HMCKYCCTBEHHOT'O HHTeIIeKTa B poboroTrexHuke. MHTepHer Bemiell. IlepcrexkTuBbl
pa3BUTHS KOMIIBIOTEPHBIX HHTEIUIEKTYaJIbHBIX cucTeM. HelipoHHbIe ceTH.

AJITOPUTMBI U IPOTPAaMMHPOBAHHE

dopmanusanus NOHATHS anroputMa. MammHa TeropuHra Kak yHHMBEpCAJIbHAs MOJENb
Berunciennil. Teauc Yeépua—Twropunra.

OreHka CIOXHOCTH BBIYMCICHUH. Bpems paGoTel 1 00BEM MCIONB3yeMOM MaMsATH, UX
3aBUCUMOCTb OT pa3Mepa HUCXOAHBIX JaHHbIX. OIEHKa AaCHUMITOTHYECKON CIOXKHOCTU
AITOPUTMOB. AJNTOPUTMBI OJUHOMMAIBHOU cioxHOocTU. IlepebopHbie anroputmsel. [Ipumepst
Pa3IMYHbIX AITOPUTMOB PEIICHUS OJHOM 337a4, KOTOPbIE UMEIOT Pa3IUNYHYIO CIO0KHOCTb.

ITock TPOCTBIX YHMCEN B 3aJaHHOM JIMAlla30HE C IOMOILBIO AITOPUTMA «PELIETO
Oparocdenar.

MHoropa3psaHble Lenble YKcia, 3aJauu JIMHHON apu(MeTHKY.

CrnoBapu (accollMaTHBHBIE MACCHBBI, OTOOpakeHus). Xomi-tabmaunbl. I[loctpoeHue
aJ1(haBUTHO-4ACTOTHOTO CJIOBAps JIs 3aIaHHOTO TEKCTa.

Crexu. AHanu3 MPaBUIBHOCTH CKOOOYHOTO BhIpakeHus. Boruncienne apupmMeTnyeckoro
BBIPKEHMSI, 3aITMCAHHOTO B TOCTHUKCHOU opme.



Ouepenu. Mcnonb3oBanue ouepeu AJi1 BPEMEHHOTO XPaHEHUs JaHHBIX.

Anroputmbl Ha rpacdax. IlocTpoeHne MUHUMATBLHOIO OCTOBHOTO JEpeBa B3BEIICHHOTO
CBSI3HOTO HEOPHUEHTHpPOBaHHOTO Tpada. KoamuecTBO pa3nuWYHBIX MyTeH MEXIy BEpIIMHAMU
OPUEHTUPOBAHHOTO allUKInYeckoro rpada. Anroputm J{eUKCTpsl.

JepeBbst. Peanuzanus nepeBa ¢ MOMOIIBIO CCHUIOYHBIX CTPYKTYp. J{BonuHbIe (OMHApHBIC)
nepeBbsi. IlocTpoenue nepeBa Ui 3aJaHHOTO apU(pMETHYECKOrO BhIpakeHUs. PexkypcuBHbIE
aNnropuTMel 00xoza Aepesa. Mcnonbs3oBanue creka U ouepenu g 00xo/1a Aepesa.

JluHaMuueckoe MNpOrpaMMHUpPOBAaHME Kak METOJ pPEHIeHUs 3aJad C COXPAaHEHHEM
MIPOMEXKYTOUHBIX  PE3yJbTATOB.  3aJayd, pellaeMble C TOMOLIBID  JUHAMUYECKOIO
IPOTPAaMMHUPOBAHUS: BBIYHUCICHUE PEKYPCUBHBIX (DYHKIHMHA, MOJACUET KOJIMYECTBA BAapHUAHTOB,
3a/1a4l ONTUMHU3ALUH.

[TonsitTue 00 OOBEKTHO-OPHUEHTHUPOBAHHOM MporpaMMupoBaHuu. OOBEKTHI U KIIACCHI.
CaoticTBa u MeTObI 00beKTOB. OOBEKTHO-OPHEHTUPOBAHHBIN aHanu3. Pa3paboTka mporpamMm Ha
OCHOBE 00BEKTHO-OPHEHTUPOBAHHOTO 101X0a. HKanCysinus, HaciaeI0BaHue, MOJIUMOPPHU3M.

Cpenbl ObicTpoii pa3paboTku mporpamm. [IpoexkrtupoBanme wHTEp(delica MOIb30BATEIIS.
Hcnonb30BaHKE TOTOBBIX YIPABIISIEMBIX JIEMEHTOB JIJIsl IOCTPOEHUsI HHTepdeiica.

00630p sA3bIKOB TIporpamMmmupoBanus. [lonsTue o mapaaurmax mporpaMMHUPOBAHHUS.

HNHpopManoHHBIE TEXHOJIOTHH

Oransl KOMIBIOTEPHO-MATEMaTHYECKOT'0 MOJISIIMPOBAHUS: TOCTAHOBKA 3a/1a4H, pa3paboTKa
MOJENIA, TECTUPOBAHUE MOJEIH, KOMIBIOTEPHBIA HKCIIEPUMEHT, aHalu3 pPe3yJIbTaTOB
MOJIEJTMPOBaHUS.

Jluckperuszanysi Npud MaTeMaTUYECKOM MOJEIUPOBAHUU HEMNPEPBIBHBIX IPOLECCOB.
MopenupoBanue ABWXKEHUS. MoJenupoBaHHe OHOJIOTHUYECKUX CHUCTEM. MaTemaTH4ecKue
MOJIEJN B DKOHOMHKE. BpIuncnuTenbHple SKCIIEPUMEHTHI C MOJETISIMHU.

OO0paboTka pe3ynpTaToB OSKCIEpUMEHTa. MeToJ] HauMeHbIIUMX KBajaparoB. OleHka
YHCIIOBBIX TApaMETPOB MOJAEIUPYEMBIX 00BEKTOB U MpolieccoB. BoccTaHoBIEHNE 3aBUCUMOCTEN
0 pe3yJIbTaTaM dKCIEPUMEHTA.

Bepostaoctaeie monenu. Metoael Monrte-Kapno. MmutannoHHOE MOJENMpPOBAHUE.
CucTteMbl MacCOBOT0 00CTY>KUBAHMSL.

Tabnuunble (pensuuoHHbIE) Oa3bl AaHHBIX. TaOnuma — MpeacTaBiIeHHE CBEACHHH 00
OIHOTHUIHBIX 00BekTax. Ilone, 3ammch. Kimrou Tabmunpl. Pabotra ¢ roroBoil 0a3oi MaHHBIX.
3anonHenue 6a3bl AaHHBIX. [lonck, copTupoBKa U (GUIBTpaAIMs JaHHBIX. 3alpockl Ha BEIOOPKY
JaHHBIX. 3anpoChkl ¢ MapaMeTpaMu. Beruncisiemsle 1o B 3apocax.

Mmuororabnuunpie 0a3bl JaHHBIX. THIBI CBSI3eW MEXIy TaOnuiamMu. BHemHuid KiTod.
[{emocTHOCT 6a3bl JAaHHBIX. 3aMIPOCHI K MHOTOTAOIWYHBIM 0a3aM JTaHHBIX.

WNurepHer-nipuiiokeHus. IlonsaTre 0 cepBepHON U KIMEHTCKOM 4acTAX cauTa. TexHOJIorus
«KIJIMEHT — CepBep», €€ T0CTOMHCTBA U HegocTaTki. OcHOBHI si3pika HTML 1 kackaaHbIX TaOmui
ctuieit (CSS). Cuenapuu Ha si3bike JavaScript. @opmbl Ha BeO-CTpaHHULIE.

Pa3mernenune BeO-caiiToB. Ycmyra XocTuHra. 3arpy3ka (aitioB Ha CaiT.

BBoa u300paskeHHil C MCIOJIb30BAaHUEM PA3IHUHBIX IUPPOBBIX YCTPOHCTB (LH(POBBIX
¢doroanmapaToB ¥ MHKPOCKOIIOB, BUCOKaMep, CKaHEPOB U JPYyrux ycrpoiicts). ['paduueckuit
penaktop. Pazpemenue. KagpupoBanue. Mcnpanenue nepcnektuBbl. I 'ucrorpamma. Koppekuus
ypOBHEH, Koppekmus I1Bera. OOeclBeuMBaHHE I[BETHBIX H300pakeHuid. Perymnb. Pabora ¢
oOmactsmu. OUIBTPEI.



MHuorocnoitasie n300pakeHus. TexcroBeie ciaon. Macka cnos. Kanamel. CoxpaHeHue
BbIIeTIeHHOW oOmactu. [loaroroBka winmocTpanuid Jaias  BeO-caiToB.  AHMMHpPOBaHHBIC
M300paxKeHUs.

Bextopnas rpaduka. IlpumutuBbl. V3meHeHHe mopsiika 3JeMEHTOB. BripaBHHMBaHME,
pacupenenenue. ['pynnupoBka. Kpuble. @opMarbl BEKTOPHBIX PHUCYHKOB. lcronb3oBaHue
KOHTYpOB. BekTopu3anus pacTpoBBIX H300paskeHHIA.

[TpyHIMIIBI TOCTPOEHUSI U PENAKTUPOBAHUS TPEXMEpHBIX Mojesel. CeTouHble MOJEIH.
Marepuanbl. MoaenupoBaHue HCTOYHUKOB ocBelieHus. Kamepsl. A piutuBHbie TexHoaoruu (3D-
npuntepsl). [IoHsTHE O BUPTYaIbHON PeaTIbHOCTU U IONOJHEHHON PEeaTbHOCTH.



I[INTAHUPYEMBIE PE3VIJIBTATBI OCBOEHHUS ITPOI'PAMMBI 110 MHO®OPMATHKE
(YIJIYBJIEHHBIA YPOBEHbB) HA YPOBHE CPEJIHEI'O OBILEI'O OBPA3OBAHNS

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE pEe3yNbTAaThl OTPAXKAIOT TOTOBHOCTH M CIHOCOOHOCTh OOYyYaroIIuXcs
PYKOBOJICTBOBAThCS CHOPMHUPOBAHHON BHYTPEHHEH TIO3HUIIMEH JIMYHOCTH, CHCTEMOM IEHHOCTHBIX
OpUEHTAIMi, TO3UTUBHBIX BHYTPEHHUX YOEXKIEHUH, COOTBETCTBYIOIIUX TPaJIULIUOHHBIM
LEHHOCTSAM POCCHICKOro o0lIecTBa, paCUIMpPEHNE KU3HEHHOTO OIBITA U OIbITa JESTEIbHOCTH B
Ipolecce  pealu3alMd  CPeICTBaMU  Y4eOHOro  MpeaMeTa OCHOBHBIX  HaIlpaBlICHUUN
BOCIIUTATEIILHOU JCATCIILHOCTH.

B pesynbprare m3yueHus WHPOPMATUKHA Ha YpOBHE CpeIHEro oOmero obOpa3oBaHUS Yy
oOyuaromerocst 0yayT chopMUPOBAHbI CIIEAYIOIINE JUYHOCTHBIE PE3YIbTATHI:

1) rpa:knaHCcKOro BOCIIMTAHUSA:

OCO3HAHHWE CBOMX KOHCTUTYIIMOHHBIX IpaB H OOS3aHHOCTEH, yBa)KCHHE 3aKOHA U
NPaBOMOPSIIKA, COOJIOACHHWE OCHOBOMONATalOIUX HOPM HWH(GOPMAMOHHOTO IIpaBa U
nH(pOpMaIMOHHOM 0€301MaCHOCTH;

TOTOBHOCTh NPOTHUBOCTOSITH HJEOJOTUU OSKCTPEMHU3Ma, HalMOHAIW3Ma, KceHodoOouw,
JUCKPUMHUHAIIMA TI0 COIMAIBHBIM, PEIMTHO3HBIM, PAcOBBIM, HAI[MOHAJIBHBIM IPU3HAKAM B
BUPTYaJIbHOM ITPOCTPAHCTBE;

2) IaTPHOTHYECKOT0 BOCIIUTAHUS:

[IEHHOCTHOE OTHOIIIEHUE K HCTOPUYECKOMY HACIEIuI0, MOCTXKeHHsM Poccun B Hayke,
UCKYCCTBE, TEXHOJIOTHSX, IIOHUMAaHWE 3HA4YeHWS WH(OOPMATUKM KaK HAyKH B IKU3HU
COBPEMEHHOT0 00I11eCTBa;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO MTOBEICHHUS;

CIIOCOOHOCTH OIEHUBAThH CUTYAIINIO U IPUHUMATh OCO3HAHHBIC PEIICHUS, OPUSHTHPYSCh Ha
MOpaTbHO-HPABCTBEHHBIE HOPMBI M IICHHOCTH, B TOM YHUCJIe B ceTH MHTEpHeT;

4) 3cTeTHYEeCKOr0 BOCIMTAHMS:

ACTETUYECKOE OTHOIIEHHE K MHpPY, BKIIOYAs O3CTETUKY HAYYHOTO M TEXHHUYECKOTO
TBOPYECTBA,;

CIIOCOOHOCTh BOCIIPUHUMATH Pa3JIMIHBIC BUIABI UCKYCCTBA, B TOM YHCJIE OCHOBAaHHOTO Ha
MCTIOJIb30BaHUY MH(POPMAITMOHHBIX TEXHOJIOTHIA;

5) pusuveckoro BOCNUTAHUSA:

c(hopMUPOBAHHOCTH 37JOPOBOTO U O€30MacCHOT0 00pa3a )KU3HU, OTBETCTBEHHOT'O OTHOIICHHUS
K CBOEMY 3JIOPOBBIO, B TOM UHCJIE 3a CUET COOIIOICHHS TPeOOBaHMI 0€30MacHOM dKCIUTyaTalluu
cpeacTB MHGOPMAITMOHHBIX 1 KOMMYHHUKAIIHOHHBIX TEXHOJIOTH;

6) TPY10BOr0 BOCIIUTAHHUSA:

TOTOBHOCTH K aKTHBHOM JCSITEILHOCTHA TEXHOJIOTHUECKOMN M COITMAIbHOM HAITPaBICHHOCTH,
CIIOCOOHOCTh MHUIIMUPOBATD, IUTAHUPOBATH U CAMOCTOSITENILHO BBITIOJIHSATH TAKYIO J€STEIIbHOCTD;

uHTepec K chepam mpodeCCHOHATBHONU JEATeIHbHOCTH, CBS3aHHBIM C HH()OPMATHKONM,
MPOrpaMMUPOBAHUEM M HH(POPMAIIMOHHBIMH TEXHOJOTHUSMHU, OCHOBAHHBIMH Ha JOCTHKCHHUSIX
HayKd WHGOPMATUKU M HAYYHO-TEXHMYECKOTO IpOorpecca, yYMEHHE COBEpIIATh OCO3HAHHBIN
BBIOOp Oyy1iei mpodeccuu U peaTn30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TIJIAHBI;

TOTOBHOCTh U CIIOCOOHOCTh K OOpa30BaHHIO U CaMOOOpPA30BAaHUIO Ha MPOTSIKEHUH BCel
KU3HU;



7) IKOJIOrM4eCcKOro BOCIMTAHMS:

OCO3HaHHE MI00ATLHOTO XapaKTepa IKOJOTHIECKHUX MPOOJIeM | IMyTeH UX PENICHHUS, B TOM
qucie ¢ y4€TOM BO3MOKHOCTEH HH()OPMAITMOHHO-KOMMYHHUKAIIHOHHBIX TEXHOJIOTHIA;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BI/ITI/I$I HayKI/I, JOCTHKCHUAM Hay‘-IHO-TGXHI/I'-IeCKOFO HpOFpGCC& nu O6H.[CCTBCHH01>1 HpaKTHKI/I, 3a
CcuéT TMOHMMAHUS PO HMH(YOPMAIIMOHHBIX PECYpcoB, HWH(POPMALMOHHBIX TPOLIECCOB U
WH()OPMAITMOHHBIX TEXHOJOTHH B yCIOBHSIX IU(POBON TpaHchopManuu MHOTHX chep >KH3HU
COBPEMEHHOTO O0IIECTBa;

OCO3HAHUE IIEHHOCTH HAy4YHOM NEATEeTbHOCTH, TOTOBHOCTh OCYIIECTBISATH MPOCKTHYIO U
I/ICCJIGIIOBaTeJIBCKYIO JCSATCIIBHOCTD I/IHI[I/IBI/I[[yaJII)HO U B rpynne.

B mpouecce AOCTMXKEHHMsSI JUYHOCTHBIX PpPE3YyJbTaTOB OCBOCHHSA MPOTPAMMBI IO
uHpopMaTUKe Yy  OOydYarOIIMXCS  COBEPUICHCTBYETCS  SMOIMOHAIbHBIA  HMHTEIUIEKT,
MIPEIOJIararoIInii ¢(hOPMUPOBAHHOCTD:

CaMOPETYJIMPOBAHMUSI, BKIIFOUAIOIIETO CAMOKOHTPOJIb, YMEHNE PUHUMATh OTBETCTBEHHOCTh
3a CBOE MOBEJICHHE, CITOCOOHOCTD aaNTHPOBATHCS K SMOIIMOHAIIBHBIM U3MEHEHUSM M MPOSBIISATH
TUOKOCTB, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHMBALIMM, BKJIIOYAIOLIECH CTPEMJICHHE K JOCTHMKECHHIO LEIU WU YCIEXY,
OIITUMHN3M, HHUITUATUBHOCTD, YMCHI/IC HGfICTBOBaTB, HUCXOOd U3 CBOUX BOSMOH(HOCTCﬁ;

SMIATHH, BKJIIOYAIONIEH CIOCOOHOCTh MOHMMATh AMOILMOHAIBHOE COCTOSHUE APYTHUX,
VYUTHIBATh €r0 TMPH OCYIIECTBICHHUH KOMMYHHUKAIlMU, CIIOCOOHOCTH K COYYBCTBUIO U
COTIEPEKUBAHUIO;

COIMUAJIBHBIX HABBIKOB, BKJIHOYAKOIIIUX CHOCO6HOCTB BBICTpaI/IBaTI) OTHOIICHUSA C )lpyrl/IMI/I
JIOJIbMU, 3a00TUTHCSI, IPOSIBISATH UHTEPEC U pa3pemiaTh KOHQIUKTHL.

METANPEIMETHBIE PE3YJIbTATHI

B pesynbrare usydeHuss mHQOpPMATHKH Ha YpOBHE CpEIHEro OOIIEero oOpa3oBaHUS Y
oOydaromierocss OyayT cGhOpMHUPOBAHBI MeETampeIMETHbIE pe3yNbTaThl, OTPAKEHHBIE B
YHUBEPCAJIbHBIX YUEOHBIX NEHCTBUSX, a UMEHHO — IO3HaBaTelbHbIE YHHUBEPCAIbHbIE yueOHbIE
NEeNCTBUS, KOMMYHHMKATHBHBIE  YHUBEpCAJbHble  yueOHble  JIEHCTBUSA,  pEryJsTHBHBIC
yHUBEpCcaJbHbIe yueOHbIE I1eWCTBUS, COBMECTHAS JESTENbHOCTD.

Ilo3naBaTe/ibHBbIE YHHBePCAJIbHbIE YYeOHbIe 1eHCTBUS

1) 6a30Bble JIOTHYECKHUE eI CTBUS:

CaMOCTOSTENIbHO (OPMYJHUPOBaTh M aKTyaJM3UpOBaTh MpoOieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK WM OCHOBAHUS JUIS CPaBHEHUS, KIacCUPUKALIUN
1 0000IIEeHMS;

OTIPENIETIATH 1S JACSITEIIbHOCTH, 33/1aBaTh MapaMeTPhl U KPUTEPUHU UX TIOCTHKECHUS;

BBISIBJIATH 3aKOHOMEPHOCTH Y TPOTUBOPEUHS B PACCMATPUBAEMBIX SIBIICHUSIX;

pa3pabaThIBaTh IJIAH PELICHUs MPOOJIEMBI ¢ YUETOM aHaIM3a UMEIOIIUXCS MaTepUAbHBIX
Y HEMAaTEPHUAIbHBIX PECYPCOB;

BHOCHUTh KOPPEKTHBBI B JIEATEIBHOCTh, OIEHUBATh COOTBETCTBHE PE3YJIHTATOB IIEIISM,
OIICHUBATh PUCKH IMTOCIICICTBHUI IS TCIBHOCTH;



KOOPJAMHHUPOBATh M BBIIOJIHATH pabOTy B YCJIOBUAX peajlbHOro, BUPTYaJIbHOIO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

Pa3BHUBATh KPCATHBHOC MBIIIJICHUEC IPU PCIICHHUU JKU3HCHHBIX HpO6JI€M.

2) 0a30BbIe HCCJIEN0BATEIbCKHE AeHCTBYS:

BJIQ/IETh HABBIKAMH y4€OHO-MCCIIEOBATENFCKON U MPOEKTHOM AESITeNbHOCTH, HaBbIKAMU
paspenieHus: npoodsieM, COCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIFHOMY IOHCKY METOIOB
peICHUA NPAKTUYCCKUX 3a1a4, HPUMCHCHHUIO Pa3JIMYHbIX MCTOJ0B ITO3HAHU A,

OCYUIECTBIISITh PA3IMYHBIE BUJIBI JEATEIBHOCTH IO TOJYYEHUIO HOBOIO 3HAHUS, €ro
MHTEPIIPETAlMU, TPEOOpPa30BAHUIO U MPUMEHEHUIO B PA3JIMYHBIX YYEOHBIX CHUTYallUSX, B TOM
YHUCJIC IIPU CO3AaHUHN y‘IC6HBIX " COLIMAJIBHBIX ITPOCKTOB,

(GbopMHUpPOBATH HAYYHBIA TUI MBIILJICHUS, BIAI€Th HAYYHOU TEPMHUHOJIOTHEH, KIIFOUEBBIMU
MOHITUSIMA U METOJIaMU;

CTaBUTh U (OPMYIHUPOBATH COOCTBEHHBIC 3aJaud B 0Opa30BaTENbHON NEATEIbHOCTH U
JKU3HCHHBIX CUTYAllUAX;

BbIABJIATE HNPUYUHHO-CICACTBCHHBIC CBSA3HM MW AKTyaJIM3WUpPOBATh 3aJa4dy, BbIJIBUI'ATb
TUIO0TEe3Yy €€ pelIeHus, HAXOIUTh apTYMEHTHI JUIsl JJ0Ka3aTelIbCTBAa CBOMX YTBEPK/ICHUH, 3a/1aBaTh
napaMeTpbl U KPUTEPUU PEIICHHUS,

AHAJIM3UPOBATD IMMOJIYYCHHBIC B XOAC pCHICHUS 3a1a4r pE3yJIbTaTbl, KPUTUICCKU OLICHUBATH
X JOCTOBCPHOCTD, IIPOrHO3UPOBATHE USMCHCHUC B HOBBIX YCJIOBUAX;

JaBaTh OLIEHKY HOBBIM CUTYaIMsIM, OLIEHUBATh IPUOOPETEHHBIN OIIBIT,

OCYIIECTBIISITh IEJICHAINIPABICHHBIN MOUCK TMEPEeHOca CPEACTB M CIIOCOOOB JIEHCTBUS B
MpoQeCCHOHATIBHYIO Cpey;

yMETh TEPEHOCUTh 3HAaHWA B  T[O3HABaTEJIbHYID M  MPAKTUYECKYIO  OOJacTH
KU3HEEATENIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00JIacTeil;

BbIZIBUI'aTb HOBBIC HWACHU, NpEajiaraTb OPUTHMHAJIIBHBIC IMOAXOJbl W PCIICHHA, CTABUTH
MpoOJIEMBI U 33724, JOIMYCKAIOIUE AIbTePHATUBHBIC PEIICHHUS.

3) padora ¢ nngopmanmeii:

BJIQJIeTh HABBIKAMHU TMOJY4YeHHS WHPOpPMAIMM W3 HCTOYHHUKOB PAa3HBIX THIIOB,
CaMOCTOSITEIbHO ~ OCYIIECTBIIATh TOWUCK, AaHAIM3, CHUCTEMATHU3AIMI0 W HHTEPIPETAIUIO
MH(pOpMalMU Pa3INYHBIX BUJIOB U (OPM MPEACTABICHUS;

CO3/aBaTh TEKCTHI B PA3IMUHBIX (hopMaTax ¢ yu€TOM Ha3HAUYEHUs WH(DOPMALIUU U TIEIeBOH
ayJIMTOPUH, BRIOUPAs ONTHUMAIbHYIO (JOPMY MPEACTABICHUS U BU3yallU3allnu;

OLCHUBATb OJOCTOBCPHOCTH, JICTUTUMHOCTDH I/IH(bOpMaHI/II/I, €€ COOTBETCTBHE IMpaBOBbBIM U
MOPaTbHO-3THYESCKHM HOPMaM;

UCIIONIb30BaTh CPEACTBA HMH(POPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTHH B
pEIIeHNd KOTHUTUBHBIX, KOMMYHUKATUBHBIX M OpPraHU3alMOHHBIX 33Ja4 C COOJIIOJIEHHEM
TpeOOBaHUI 3PrOHOMUKH, TEXHUKH 0€30IaCHOCTH, TUTUEHBI, pecypcocOepeKeH sl, MPaBOBbIX U
ATHUYECKUX HOPM, HOPM MH(OPMalIlMOHHON O€30MacHOCTH;

BIIQJICTh HABBIKAMHU pACMO3HABAaHUS U 3alIUTHl  HHPOpMAIUH, HHOOPMAIMOHHON
0€30MacHOCTH TUYHOCTH.

KomMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIE 1eiCTBUSA

1) o0menue:
OCYILECTBIISATh KOMMYHHKAIIUU BO BCeX chepax KHU3HH,



pacro3HaBaTh HEBEpOaJbHBIE CpPEJICTBA OOIICHHUS, MOHMMAaTh 3HAYEHWE COIHATBHBIX
3HAKOB, PACIIO3HABATH MPEANOCHUTKY KOHQIMKTHBIX CUTYAIHi U CMSTYATh KOH(JIUKTHI;

BJIQJICTh PA3IMYHBIMH CIIOCOOAMU OOIICHUS U B3aMMOJICHCTBYS, apTYMEHTUPOBAHHO BECTU
JINAJIoT, YMETh CMATYaTh KOH(JIMKTHBIC CUTYaIUH;

pPa3BEPHYTO M JIOTHYHO H3JIaraTh CBOIO TOYKY 3pPEHHUS C HCIIOJIb30BAHUEM SI3BIKOBBIX
CPECTB.

2) coBMeCTHAs 1eITeJIbHOCTD:

MMOHUMATh U UCIOJIB30BATh MIPEUMYIIECTBA KOMAHIHOW U MHIUBHIYaIbHOU PaOOTHI;

BBHIOMPATh TEMATHUKY M METOJbl COBMECTHBIX JEHCTBHHA C y4ETOM OOIIMX HMHTEPECOB U
BO3MOXKHOCTEH KaXXJ0ro WiIeHa KOJICKTHBA;

NPUHUMATh I[EIM COBMECTHOW JESATEIbHOCTH, OPTaHMW30BBIBATH M KOOPIWHUPOBATH
JEHCTBUS MO UX JOCTHXKEHUIO: COCTABIIATH IJIaH ACUCTBUMN, pacpeeNiATh POJIK ¢ Y4ETOM MHEHUI
Y4aCTHUKOB, OOCY>KIaTh PE3yJIbTaThl COBMECTHOU PabOTHI;

OIICHUBATh KaYECTBO CBOETO BKJIaJa W KaXJIOT0 YYaCTHUKA KOMaHIbl B OOLIUI pe3ysIbTar
10 pa3pabOTaHHBIM KPUTEPHSIM;

npejyiaraTh HOBBIC NPOEKTHI, OLICHWBATh HMJCH C ITO3UIIMH HOBH3HBI, OPUTHHAJILHOCTH,
MPaKTUYECKON 3HAYUMOCTH;

OCYIICCTBIISATh TIO3UTHBHOE CTPATETHYECKOE TIOBEICHUE B PA3IMYHBIX CHTYaIUsX,
MPOSIBIISATH TBOPUYCCTBO M BOOOPAKCHHE, OBITH MHUIIMATHBHBIM.

PeryasiTuBHBbIC yHUBepcaJbHbIe y4eOHbIE 1eiICTBHA

1) camoopranusanmus:

CaMOCTOSITENIbHO OCYIIECTBIISTh MO3HABATEIbHYIO JESATEIbHOCTb, BBISBIATH MPOOJIEMBI,
CTaBUTh U (OPMYJIHPOBaTh COOCTBEHHBIE 3a/Ja4l B 0O0pa30BATENbHOM JEATEIBHOCTH U
JKU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIbHO COCTABJISATH IUIAH PELIeHUs! MpoOIeMbl C YUETOM UMEIOLUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIIOUYTEHUN;

JIaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacuIMpsATh paMKH Y4eOHOTIO IPeMETa Ha OCHOBE JIMUHBIX MPEANOUTECHUH;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3 PELICHHUE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

CHocoO0CTBOBATh (POPMUPOBAHMIO M TIPOSIBIICHUIO IIMPOKOM APYIUIIMH B Pa3HBIX 00JacTAX
3HAaHUH, TOCTOSIHHO MOBBIIIATH CBON 00pa30BaTEeNbHBIN U KYJIbTYPHBIA YPOBEHb.

2) CaMOKOHTPOJIb:

JIaBaTh OLIEHKY HOBBIM CHUTYallUSIM, BHOCUTb KOPPEKTUBBI B JAESITEIBHOCTb, OLIEHHWBATH
COOTBETCTBUE PE3YJIbTATOB LEISM;

BJIaJICTh HAaBBIKAMU ITO3HABATEIbHON pedieKCHU KaK OCO3HAHUS COBEpIIAEMBIX JeHCTBUI
Y MBICITUTEJIbHBIX MPOIIECCOB, UX PE3YIbTATOB U OCHOBAHMI, UCIIOJIB30BATh MPUEMBI pedIeKCUU
JUIsl OLIEHKU CUTYyallud, BBIOOPA BEPHOTO PEILICHMS;

OLICHMBATh PUCKU M CBOEBPEMEHHO IPUHHUMATh PELIEHUS 110 UX CHUKEHHUIO;

IPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAIU3€E PE3YJIbTATOB AEATEIbHOCTH.

3) npuHATHSA ce0s U APYTrUX:

PUHUMATh ce0sl, TOHMMAsl CBOM HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAINU3E PE3yJIbTaTOB ACATEIbHOCTH;

NPU3HABATh CBOE MPaBO U MPABO JPYTUX Ha OMIMOKY;



pa3BUBATh CIIOCOOHOCTH MOHUMATh MUP € O3UIMH IPYTOro YesloBeKa.
MNPEIMETHBIE PE3YJbTATHBI

B mnpouecce wusyuenus kypca HHpOpMaTHKU yriyOnéHHoro ypoBHA 6 10 knacce
o0yyaromuMucs OyIyT JOCTUTHYTHI CIEAYIOLINE TPEIMETHBIC PE3YIIbTaThI:

BJIAJICHUE MPEICTABICHUSAMUA O POJM HMH(OpPMAIMM M CBA3aHHBIX C HEH NPOIIECCOB B
IOpUPOJIe, TEXHUKE U OOLIECTBE, MOHATUAMHU «UH(POpPMaLULy, «MHPOPMALMOHHBIM HPOLECCH,
«CHUCTEMa», «KOMIIOHEHTBl CHUCTEMbD», «CUCTEMHBIH 3(hdeKT», «MH(POPMALMOHHAS CUCTEMa,
«CHCTEMa YIIPaBICHU;

BJIQJICHUE METOJaMH IoMCcKa HHpopMmanuu B ceTu VHTepHEeT, yMeHHe KpPUTHUYECKU
OLICHUBATh HH(OPMALIMIO, TOJYUYEHHYIO U3 ceTh VHTepHeT;

YMEHHE XapaKTepU30BaTh OONbILIME JaHHbIC, NPUBOAUTH INPUMEPbl HCTOYHUKOB HX
IOJY4YeHHUs M HAIPaBJICHMs MCIIOJIb30BaHMs, YMEHHE KJIacCU(PUUUMPOBAaTh OCHOBHbBIE 3aJaul
aHaM3a JAHHBIX (IPOTHO3MPOBAHME, KIIACCH(HKAIMA, KIACTCPU3AIMs, aHAIH3 OTKIOHEHUH),
MOHMMATh IOCIIEIOBATEIBHOCTh PEIICHHs 3a/a4 aHaJM3a JaHHBIX: cOOp MEePBUYHBIX NAHHBIX,
OUYUCTKA M OLICHKAa KayecTBa JaHHBIX, BBHIOOp W/WJIM IOCTPOEHUE MOJEIH, MpeodpazoBaHME
JAaHHBIX, BU3yalnu3alus JAaHHbBIX, UHTEPIIPETaLUs PE3YyJIbTaTOB;

NOHMMAaHUE OCHOBHBIX IPHHIMUIIOB YCTPOWCTBA M (DYHKIIMOHHPOBAHUS COBPEMEHHBIX
CTallMOHAPHBIX U MOOMJIbHBIX KOMIIBIOTEPOB, TEHACHLUN pa3BUTHSI KOMIIBIOTEPHBIX TEXHOJIOTHUI;

BJIaJICHUE HaBbIKAaMH pabOThl C ONEPAllMOHHBIMU CHCTEMaMH, OCHOBHBIMHM BHUJAaMHU
IPOTrpaMMHOTr0 o0ecrieueH s I pellieHns yueOHbIX 3a/1a4 110 BHIOPaHHOM crieaan3alyiy;

HaJIMYue TPEJCTABIECHUN O KOMIIBIOTEPHBIX CETSIX U UX pPOJIM B COBPEMEHHOM MHpE, O
0a30BBIX MPHUHLMIIAX OPraHU3alUU U (QYHKIMOHUPOBAHUS KOMIIBIOTEPHBIX ceTeil, 00 00mux
NPUHIUNAX pa3paboTKU U QYHKIMOHUPOBAHUS UHTEPHET-TIPHIIOKEHHIA;

NOHUMaHHEe yrpo3 MHPOPMALMOHHON 0€30MacHOCTH, UCIIOIb30BAHNE METOJIOB U CPEJCTB
INPOTUBOACUCTBUS ATHM Yyrpo3aM, COONIOJICHHE Mep O€30MacHOCTH, MPEeIOTBpallaoIInX
HE3aKOHHOE PACIPOCTPAHEHUE TMEPCOHAIBHBIX JaHHBIX, COOJIIOJACHUE TPEOOBAHHMI TEXHUKHU
0€30I1aCHOCTH M TUTHEHBI MPU paboTe ¢ KOMIBIOTEpAaMH U APYTUMH KOMIIOHEHTaMH LIU(PPOBOrO
OKpY’>KEHUs, NMOHMMaHHE IPABOBBIX OCHOB HCIIOJIb30BAHUS KOMIIBIOTEPHBIX Iporpamm, 0Oa3
JTAHHBIX U paboThl B ceTH MHTEepHET;

NMOHMMAHHUE OCHOBHBIX MPUHIMUIIOB JAMCKPETU3AallUU Pa3IUYHbIX BHUAOB HH(pOpmanuu,
YMEHHUE OMNpeNensaTh UHHOPMAIIMOHHBIH 00BEM TEKCTOBBIX, Ipa)UUEeCKUX M 3BYKOBBIX JaHHBIX
IIPY 3aJJaHHBIX NIapaMeTpax IUCKPETH3aLuU, YMEHHUE ONPENEIATh CPEIHIOI CKOPOCTh IEpeladun
JAaHHBIX, OLIEHUBATh U3MEHEHUE BPEMEHHU TNepeiaull P U3MEHEHNH HH(OPMAIMOHHOTO 00bEMa
JAHHBIX U XapaKTePUCTHK KaHaia CBS3U;

YMEHHME MHCNOJIb30BaTh IPU PEIIEHUHM 3a/Jad CBOMCTBA MO3MIMOHHOM 3alMCH YHCEN,
QIrOpUTMa IOCTPOECHMS 3allMCU YHMCJIA B TO3UIMOHHOM CHCTEME CUHUCIEHHS C 33JaHHBIM
OCHOBaHHUEM U MOCTPOCHHUS YUCIIA 110 CTPOKE, COAEpIKAIlEel 3alKcCh 3TOr0 Yncia B MO3UIIMOHHON
CHCTEME CUMCIIEHHS C 3a/laHHbIM OCHOBAaHHEM, YMEHHE BBIIOJIHATH apu(PMETHUECKHE ONIEpaliy B
MO3ULMOHHBIX CUCTEMAX CUUCIICHMUS;

YMEHHE BBIIOJHATh NpeoOpa3oBaHUS JIOTHUECKUX BBIPAKEHUH, HUCMONb3Yys 3aKOHbI
ayreOpbl JTIOTUKH, YMEHHUE CTPOUTH JIOTHYECKOE BBIPAKEHHUE B IU3bIOHKTUBHON U KOHBIOHKTUBHON
HOpMaJIbHBIX (popMax Mo 3aJaHHOM TaOIMIEe MCTUHHOCTH, MCCIEN0BaTh 00JacTh MCTMHHOCTH
BBICKA3bIBAHUS, COJEPXKAILEr0 IMEPEMEHHBIE, PEIIATh HECIOKHBIE JIOTMUECKUE YpPaBHEHUS U
CUCTEMBbI YPaBHCHHU;



MOHUMaHKe 0a30BBIX AJITOPUTMOB 00PAOOTKH YHCIIOBOM U TEKCTOBOM MH(OpMAIUH (3aMiCh
quceN B MO3UIIMOHHOM CHUCTEME CYHCIICHMS, HAaXOXJEHHE BCEX IMPOCTBHIX YHCENI B 33JaHHOM
nuarnasoHe, 00paboTka MHOTOPA3PSAIHBIX LENbIX YHCEIl, aHAJIH3 CUMBOJIBHBIX CTPOK U JIPYTHX),
QITOPUTMOB MTOUCKA U COPTUPOBKHU, YMEHHUE OTIPENIENIATH CJI0XKHOCTh H3y4aeMbIX B Kypce 0a30BbIX
QITOPUTMOB  (CYyMMHpPOBaHHE JJIECMEHTOB MacCHBa, COPTHUPOBKAa MacCHBa, IepeOOpHbIE
QITOPUTMBI, JBOMYHBIA IOMCK) M MPUBOAUTH IMPHUMEPHl HECKOJIBKUX AJITOPUTMOB DPa3HOM
CJIO’KHOCTH JIJIS1 pEIICHUs OTHOM 3a/1auu;

BJIJICHUE YHUBEPCAIBHBIM S3BIKOM TPOTPaMMHUPOBaHUS BbICOKOTo ypoBHs (Python, Java,
C++, C#), npencraBieHussMA O 0a30BBIX THUIAX JAaHHBIX M CTPYKTYpax JaHHBIX, YMCHHUE
UCITIOJIb30BaTh OCHOBHBIC YHPABJSIOMIME KOHCTPYKIIMM, YMEHHE OCYUICCTBISATH AaHAJIHU3
NPEUIOKEHHON MPOTpaMMBbI: OIPENENATh Pe3yabTaThl PabOTHl MPOTPaMMBI TIPU  33JaHHBIX
UCXOJIHBIX JAHHBIX, ONPEACNIATh, MPH KAKMX HCXOJHBIX JaHHBIX BO3MOXKHO IMOJyYCHHE
yKa3aHHBIX PE3yJIbTATOB, BBISBIIATH JAHHBIC, KOTOPbIE MOTYT TNPUBECTH K OIIMOKE B padoTe
POTPaMMBI, (POPMYITHUPOBATH MPEUIOKEHUS 110 YIIYUIICHUIO TPOrPAMMHOTO KO/,

YMEHHE CO37aBaTh CTPYKTYPUPOBAHHBIC TEKCTOBBIE IOKYMEHTHI W JIEMOHCTPAI[IOHHBIC
MaTepualibl C HCIOJIb30BAHUEM BO3MOXKHOCTEH COBPEMEHHBIX IPOTPAMMHBIX CpPEACTB U
00JIaYHBIX CEPBUCOB;

YMEHHUE UCIOIb30BAThH ANEKTPOHHBIC TAOIHUIIBI IS aHAIN3A, IPEACTABICHHUS B 00padOTKH
JMAHHBIX (BKJIOYAs BBIYMCICHHE CYMMBI, CpPEIHEro apu(pMETHYECKOro, HAMOONBIIETO H
HAMMEHBIIIETO 3HAUCHHI, PEIICHHE YPaBHEHUI, BHIOOP ONTHUMAIBLHOIO PEIICHHUSI, TOA00p JTMHUU
TpeHJa, PeLIeHne 3a/1a4 IPOTHO3UPOBAHUS).

B mpouecce usyuenus kypca HHPoOpMaTHKU yriayOn€HHoro ypoBHs 6 I1 Knacce
o0yJaromuMucs OyIyT JOCTUTHYTHI CIEAYIONINE TPEIMETHBIC PE3YIIbTaTHI:

YMEHHE CTPOUTh HEPAaBHOMEPHbIE KOJbl, JOMYCKAIOLIME OJHO3HAUYHOE JEKOJUPOBaHME
cooOuieHnit (npeuKCHbIE KOJbI), HCIOIb30BaTh MPOCTEUIIME KOIbl, KOTOPHIE IO3BOJISAIOT
00Hapy>KMWBaTh U MCIPABIATH OMIMOKHU MPH TNepeaade JaHHBIX, CTPOUTH KO, 00ECTIeUHBAIOIINI
HaMMEHBIIYI0 BO3MOXKHYIO CPEIHIOI JUTMHY COOOIICHHS TPH W3BECTHOH YacTOTE CHUMBOJIOB,
HOSCHATH MPUHLUIBI PA0OTHI MPOCTHIX AITOPUTMOB CXKATHS JAHHBIX;

yYMEHHE pellaTh alrOpUTMHUYECKUE 3a/lauM, CBSI3aHHBbIE C aHAIUM30M rpadoB (3agauu
MOCTPOCHHUS ONTUMAIBHOTO TYTH MEXAYy BepIIMHAMHU rpada, OmpeAeieHus KOJINYecTBa
Pa3NUYHBIX IyTed MEXIy BEpUIMHAMH OPHUEHTHPOBAHHOTO alUKIMYecKoro rpada), ymeHue
UCTOJb30BaTh JIEPEBbS IPH aHAIW3€ W TIOCTPOCHUH KOJIOB M JJI THPEACTaBICHUS
apu(MEeTHUECKUX BBIPAXKEHUH, MPU PELICHUH 33734 TOUCKAa U COPTUPOBKH, YMEHHUE CTPOUTH
JIEpEeBO WIPHl 10 3aJlaHHOMY AQJTOPUTMY, pa3padaTbiBaTh M OOOCHOBBIBATH BBIUTPHIIIHYIO
CTpaTETHIO UTPHI;

yMeHHue pa3pabaThiBaTh U PEANM30BBIBATH B BUJIE MPOrpaMM 0a30BbIE€ aITOPUTMbI, YMEHHE
UCIIOJIb30BaTh B IIPOrpaMMax JIaHHbIE Pa3IMYHBIX TUIIOB C YYETOM OIpaHUYEHUI Ha TMana3oH UX
BO3MOXKHBIX 3HAYECHUH, IPUMEHSITh TIPU PEIICHUH 3a7ad CTPYKTYPHI JaHHBIX (CIIUCKH, CJIOBapH,
CTEKH, O4YepeIH, JEpeBbs), HCIIONB30BaTh 0Oa30BBIE ONEpallMd CO CTPYKTypamMH JaHHBIX,
OPUMEHSATh CTaHJApTHBIE U COOCTBEHHBIE MOANPOrpaMMbI JIJIsl 00paOOTKH YMCIOBBIX JTaHHBIX U
CHUMBOJIBHBIX CTPOK, UCIIOJIb30BaTh MPU pa3paboTKe mporpaMM OUOINOTEKH MOANPOrpaMM, 3HATh
(GYHKIIMOHATBHBIE BO3MOXXHOCTH HHCTPYMEHTAIBHBIX CPEICTB CpeIbl pa3padOTKH, yMEHHUe
UCTIONB30BaTh CPEACTBa OTJAJAKH TPOTpaMM B  Cpelde IMPOTrPaMMHUPOBAHHS, YMECHHE
JIOKYMEHTHUPOBATH MPOTPAMMBI;

YMEHHE CO37aBaTh BeO-CTPAHUIIBL;



BJIa/ICHE OCHOBHBIMU CBEJICHUSMU O 0a3aX JaHHBIX, UX CTPYKTYpE, CPEACTBAX CO3AAHUS U
paboThl ¢ HUMH, YMEHUE HCIOIH30BaTh TAOIMUHBIC (PENSMOHHBIC) 0a3bl JAHHBIX (COCTABISThH
3ampockl B 0a3ax JaHHBIX, BBIIOIHATH COPTUPOBKY M TIOMCK 3amuceil B 0a3e JaHHBIX, HAIIOJIHATh
pa3paboTaHHyI0 0a3y TaHHBIX) U CIIPABOYHBIE CUCTEMBI;

YMEHHE HCIIOJIb30BaTh KOMITBIOTEPHO-MAaTeMaTHUYEeCKHEe MOJAENHU JJis aHAIHU3a O0OBEKTOB U
poIeccoB:  (HOPMyIHpPOBATh I11€1b MOJCIUPOBAHUS, BBINIONHATh aHAJIU3 PE3yJIbTATOB,
MOJIYYEHHBIX B XOJI€ MOJCIIUPOBAHUSA, OILICHHBATh COOTBETCTBUE MOJEIU MOJEITUPYEMOMY
00BEKTY WU MPOIIeCCy, MPEACTABIATH PE3YJIbTaThl MOJICTUPOBAHUS B HATJISITHOM BUJE;

YMEHHE OpPraHU30BbIBaTh JUYHOE HH(DPOPMAILIMOHHOE MPOCTPAHCTBO C HCIOJI30BAHHUEM
Pa3IMYHBIX CPEACTB MU(PPOBBIX TEXHOJOTUH, TOHUMAaHUE BO3MOXHOCTEH HU(POBBIX CEPBHUCOB
TOCYIapCTBEHHBIX YCIIYT, HU(PPOBBIX 00pa30BaTEIHHBIX CEPBUCOB;

MOHMMAaHUE OCHOBHBIX MPHUHIMIIOB Pa0OTHI, BO3MOKHOCTEH U OTpaHHYEHUS] TPUMEHEHUS
TEXHOJOTHIl MCKYCCTBEHHOTO MHTEIUIEKTa B PA3JIMYHBIX OOJACTIX, HAMYHE MPEICTABICHUN O
Kpyre pemaeMbIX 3aJad MaIluHHOrOo oOydeHus (paclo3HaBaHWs, KiaccuDUKauu U
MPOTHO3UPOBAHUS) HAJTMYUE MPECTABICHUN 00 UCTIOIB30BaHUN MH(OPMAITMOHHBIX TEXHOJIOTUI
B PA3IMYHBIX POoeCCHOHATIBHBIX cepax.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KosmnuectBo yacoB DJIEeKTPOHHbIE
Ne i/ HaumeHnoBaHue pa3aesioB M TeM IPOrPaMMBbI Beero Kontpoabnbie Ilpakruueckne  (uuppoBbIie)
padoThI padoThI o0pa3oBaTe/IbHbIE
pecypchl
Pasnea 1. [lu¢gpoBasi rpaMOTHOCTH
L1 KomnbroTep - yHUBepcaibHOE YCTPOUCTBO 5
00pabOTKH JaHHBIX
1.2 [Tporpammuoe obecnieueHme 5
1.3 KomnbroTepHsbie cetu
1.4 NudopmanmronHas 6e301acHOCTh 4 1
Hroro no pazneny 18
Paspnen 2. Teopernueckue 0CHOBbI HH(OPMATHKHU
2.1 [IpencraBnenne HHPOPMALIUU B KOMITBIOTEPE 15 2
2.2 OcHOBBI anreOpsl JIOTUKU 13
23 Komnerorepnas apupmernka 7 1
Hroro no pazneny 35
Paszpnen 3. AnropurMel ¥ NporpaMMHUpoOBaHue
3.1 Bseznenue B nporpaMmMupoBaHue 14 0.5
3.2 BcnomorarenbHble anropuTMbl 2
33 YucneHHble METOBI
34 AAroput™Mbl 00pabOTKH CUMBOJIBHBIX JAHHBIX 1
3.5 AAropuT™Mbl 00pabOTKH MacCHBOB 3.5
Hroro no pazneny 38




Pa3nen 4. UndopmannoHHbIe TEXHOJIOTUHN

4.1 OO6paboTka TEeKCTOBBIX JOKYMEHTOB 2.5
4.2 AHanmu3 JaHHBIX 3
Hroro no pazneny 11
OBILIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 21.5




11 KJIACC

Kosaun4yecTBo 4acoB DJIeKTPOHHBbIE
Ne n/m HaumeHoBaHue pa3/iesioB M TeM NPOTrPaAMMbI B Kontpoabusie  IIpakTHueckue (undposrbie)
cero paboTbl padoThI oOpasoBaTebHbIE
pecypcsl
Pasnea 1. Teopernyeckue 0CHOBbI HH(POPMATHKH
1.1 Nudopmanus u nHGOpMaIMOHHBIEC TPOIECCHI 2.5
1.2 MopenupoBanue 2
Hroro no pazneny 16
Pasnen 2. AnropuTmbl M IpOrpaMMHUpOBaHue
2.1 DJIEMEHTHI TEOPUHU ATITOPUTMOB 6 1
2.2 ANTOpUTMBI U CTPYKTYPBI JAHHBIX 25 10
)3 OcHOBBI 00BEKTHO-OPUEHTHPOBAHHOTO 3 45
POrPaMMHUPOBAHUS
Hroro no pazneny 44
Paznen 3. UndopmManmoHHbie TEXHOJIOTHH
3.1 KommnbrorepHo-maTreMaTH4eCKOE MOJIEIUPOBAHUE 8
32 ba3sl jaHHBIX 10 4
33 Beb-caiitor 4
34 KomnbsrotepHas rpadpuka 3.5
3.5 3D-monenupoBanue 3
Hroro no pasneny 42
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 36.5




IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
N KosmuecTBo yacoB JIEeKTPOHHbIE
11/-11 Tema ypoka Beero Kontposbusie IIpakTnueckue uuppoBbIe
padoThI padoThI o0pa3oBaTe/IbHbIE
pecypcsl
TpeboBanust TEXHUKU 0€30MIACHOCTH U TUTUECHBI TIPU padoTe
1 C KOMIIBIOTEpAaMH U APYTUMH KOMIOHEHTaMU I (PPOBOTO 1
OKPYXKEHUS
) [IpuHIMIBI pabOTHI KOMIIBIOTEPOB M KOMITBIOTEPHBIX 1
CUCTEM
3 OOMeH TaHHBIMU C TTOMOIIBIO MKWH. KOHTpOIIephl BHEITHUX 1
YCTPOMCTB
4 ABTOMaTHUYECKOE BBIIIOJIHEHNE IIPOrPAMMBI ITPOLIECCOPOM 1
OnepartuBHas, TOCTOSIHHAS U JOJTOBPEMEHHAS TAMSATD.
5 KonTpomieps! BHemHNX ycTpoicTs. [Ipsamoit noctym k 1
MaMsATH
6 CoBpeMeHHbIE KOMITBIOTEPHBIE TEXHOJIOTUH 1
. [IporpamMMHoOe obecrnieueHne KOMIbIOTEPOB, KOMIIbIOTEPHBIX |
CUCTEM U MOOUJIBHBIX YCTPONCTB
2 CucremHoe nporpaMMHoe obecrieueHue. OneparroHHbIe 1
CUCTEMBI
9 Yrumutel. [paiiBepsl ycrpoicTs. [lapannensHoe ]
IIPOrpaMMHUPOBAHHE
10 WHcTannsuus ¥ 1eMHCTAIUISIUS TPOrPaMMHOTO |

obecrieueHus




@aioBsle cucTeMsl. [IpuHIMIBI pa3MeleHus U

11 MMEHOBaHMS (aiijIoB B goiaroBpeMeHHor namsatu. [labmoHsb
JUIS OIUcaHus rpynn ¢aiiinos

12 3akoHonatenscTBO Poccuiickoii @eneparun B 001acTu
MPOrPaMMHOTO 00eCIeUeHUs U JaHHbBIX

13 [IpuHUUIIBI TOCTPOEHUS U alnapaTHbIe KOMIIOHEHTBI
KOMITbIOTEpHBIX ceTeil. CeTeBble MPOTOKOJIbI

14 Certb HnTepHer

15 Pasnenenne [P-cetn Ha moaceTH ¢ MOMOIIBIO MAaCOK
IoAICeTeN

16 CereBoe aIMUHUCTPUPOBAHUE
Bunsr nestensHoctu B cetu Mutepuer. CepBUCHI

17 HNutepnera. ['ocy1apCcTBEHHBIE JIEKTPOHHBIE CEPBUCHI U
yCIIyTH

18 Nudopmannonnas 6€301macHOCTh

19 BpenonocHsle nporpaMmMHoe oOecriedeHrne 1 MEeTO bl
00pBOBI C HUM

20 [IpakTuueckas pabora no Teme "AHTUBUPYCHBIE
porpaMmsI"

)1 Opranuzanus JM4HOro apxua uHdopmarun. Pezepsaoe
konuposanue. [laponbHad 3amuTa apxusa

22 [u¢poBanre JaHHBIX

23 Anroput™m mmdposanusi RSA. Creranorpadus

24 [IpakTruyeckas padora no Teme "llnppoBanue naHHbIX"

75 Nndopmanus, nanusie u 3HaHus. UHpopmannonHsie

MIPOLIECCHI B IPUPO/IE, TEXHUKE U OOLIECTBE




HenpepsiBHbIEC U JUCKPETHBIC BEJIMUUHBI U CUTHAJIBI.
Heo6xoaumMocTs TUCKpeTH3anu HHPOPMaIIUH,

26 MpeHa3HAuYeHHOMU I XpaHeHus, mepeaadu 1 00padoTKH B !
1M(POBBIX cUCTEMAaX
JIBon4HOE KOMpoBaHue. PaBHOMEpHBIE U HEPABHOMEPHBIE

27 KoJbl. JlekoqupoBaHue COOOIEHUH, 3aMCAHHBIX C 1
MTOMOIIbI0 HEPABHOMEPHBIX KOJIOB

73 VYcenosue @ano. I[loctpoeHne 0AHO3HAYHO JEKOAUPYEMBIX |
KOJIOB ¢ TIOMOIIIbIO epeBa. ['pad An. A. Mapkosa

29 Eaunuibr usmepenus KoiandecTBa HHGopMaIuu. |
AndaBUTHBIN MOIX0/ K OLIEHKE KOJIM4ecTBa HHGOpMaIuu

30 Cucrembl CUUCIICHUS 1

31 [lepeBon uncen U3 OAHONM CUCTEMBI CUMCIIEHUS B APYTYIO 1

1 JIBon4Hasi, BOCbMEpHUYHAs U IIECTHAIIATEPUYHAS CUCTEMbI |
CUMCIICHHUS], CBSI3b MEXK]ly HUMU

1 JIBon4Has1, BOCbMEpHUYHAS U ECTHAIIATEPUYHAS CUCTEMBbI 1
CUHCIICHHUSI, CBSI3b MKy HUMU

14 ApudmeTrueckue onepanuy B MO3UIIMOHHBIX CHCTEMax |
CUMCIICHUS

15 JIBom4Hasi, BOCbMEpHUYHAs U IECTHAIIATEPUYHAS CUCTEMBI |
CUMCIICHHUS], CBSI3b MEXK]ly HUMU

36 TponuHast ypaBHOBEIIEHHAs] CUCTEMA CUUCIICHUS 1

37 JIBOMYHO-JIeCSITUYHAs] CHCTEMA CUUCIICHUS 1

38 KonupoBanue TekcTOB 1

39 PacTtpoBoe koupoBaHue n300paskeHHi 1

40 [IpakTuueckas pabora no teme "Jluckperusanus |

rpaduueckoit unpopmaryn”




IIBeToBbIe MOAEIN. BexkTopHOe koaupoBanue. opmarsl

H ¢aiinos. Tpéxmepnas rpaduka. OpakranpHas rpaduka
Konuposanue 3Byka. Onienka nHpOpMaMOHHOTO 00bEMa

42 3BYKOBBIX JJAHHBIX MPU 33JJaHHBIX YAaCTOTE AUCKPETU3ALNU U
pa3psAHOCTH KOJAUPOBAHUS

13 [IpakTrueckas padota nmo Teme "JluckpeTu3anus 3ByKOBOH
nHdopmarun"

44 OcHOBBI anreOpsl JOTUKU

45 Jlornueckue oneparyn. TaOIUIBI HCTHHHOCTH
Jlornueckue BbipaxkeHus. Jloruueckue ToxaecTBa.

46 JloKa3aTenbCTBO JOIMUECKUX TOXKAECTB C MOMOIIIBIO TaOIHI
HUCTUHHOCTHU

47 [IpakTuueckas pabora no teme «Ilocrpoenue u ananus
TaOJUI] ICTUHHOCTH B TAOJIMYHOM TPOLIECCOPEN»

48 Jlornueckue oneparyu 1 orepanuy Haj MHOKECTBaMH

49 Jlornyeckue onepanny 1 onepanuy HajJ MHOXXECTBAMHU

50 3aKoHbI alreOphl JJOTMKU. DKBUBAJIEHTHBIE TPE0Opa30BaHus
JIOTUYECKUX BBIPAKECHUN

51 Jlornueckue ypaBHEHUs U CUCTEMBI YPaBHEHUI
Jlornueckue QyHKIUU. 3aBUCUMOCTh KOJIMUECTBA

52 BO3MOXKHBIX JIOTUYECKUX (QYHKIUH OT KOJIMYECTBA
apryMeHToB. [loyHbIe CHCTEMBI TOrMYeCKUX (DYyHKIIUN
Kanonuueckue Gpopmbl TOrHuecKux BhIPaKEHUH.

53 CogepilieHHbIE TU3BIOHKTUBHBIE M KOHBIOHKTHBHbBIE
HOpMasbHbIE€ (POPMBI, AITOPUTMBI UX TTOCTPOEHUS 11O
Ta0JINIE UCTUHHOCTH

54 Jlormdeckue 37€MEHTHI B COCTaBE KOMIIbIOTEPA

55 Tpurrep. Cymmarop. MHOropa3psiAHbIii CyMMaTop




[TocTpoeHue cxem Ha JIOTUYECKUX JIEMEHTax. 3aIluch

36 JIOTUYECKOT0 BBIPAXKEHUS IO JIOTHYECKOU cXeMe

57 MHUKpPOCXEMBI U TEXHOJIOTUS UX MMPOU3BOICTBA
[IpencraBnenue HeNbIX YUCEN B NaMATH KOMIIbIOTEPA.

58 OrpaHMy4eHHOCTh JUana3oHa YKCell P OTPaHUYCHUU
KoJim4yecTBa pa3psaos. [lepenonHenue pa3psaHOn CETKH

59 be33HakoBbIC 1 3HAKOBBIC TAHHBIC. 3HAKOBBINA OUT.
JIBOMYHBINA JOMOJHUTEIBHBIM KOJI OTPULIATEIIbHBIX YHUCET

60 [ToburoBeIe NOTHMYECKHE onepanuu. JIornaeckui,
apupMeTHUECKUN U UKIMYECKUN CIBUTH

61 IudpoBanue ¢ TOMOIIbIO TOOUTOBOH Ollepalvu
«uckmouaromee MJIN»

2 [IpeacraBnenue u XxpaHeHUE B MAMITH KOMIIBIOTEpPA
BEILIECTBEHHBIX YHUCEI

63 BrinosiHeHue onepanuii ¢ BEIIECTBEHHBIMU YUCIIAMH,
HAaKOIUICHUE OMIMOOK MPU BHIYHCIICHUSIX
[TpakTuueckas pabota no Teme «l3ydeHue mopazpsaHOro

64 MaIIMHHOTO MPEACTABICHUS LENbIX U BEIIECTBEHHBIX
quCcen»

65 AHanus alropuTMoB
Dtanbl pelleHus 3a7a4 Ha KOMIIbIOTEpE.

66 NHcTpymeHTanbHbIE CPEACTBA: TPAHCIIATOP, OTIAAYHK,
PO UITHPOBITUK
Cpena nporpammupoBanus. KoMnuiasiuusa v MHTEpIpeTaLus

67 nporpamM. Bupryanbasie MamuHbl. UHTErpupoBanHas
cpena pa3paboTKu

68 MeToap! OTIIAAKN IPOrpaMM

69 Tunel nepeMeHHBIX B S3bIKE IPOTPAMMHUPOBAHUS




70 OO0paboTKa LebIX YUCe 1

71 O6paboTka BeIIeCTBEHHBIX YUCEI 1

72 Crny4daifHbie U TICEBIOCTyYaliHbIC Yncia 1

73 Bernenus. CnoxxHble yCIIOBUS 1

74 [ukiel ¢ yciioBuem 1

75 [Muxnsl 10 nepeMeHHOM. B3auMo3aMeHsIeMOCTh pa3JInYHbIX 1
BUJIOB IIKJIOB

76 O06paboTka HaTypaJbHBIX YMCEN C UCIIOJIB30BAHUEM LIUKIIOB 1
HaxoxneHue Bcex MpocThIX YKMCEN B 33JaHHOM JHMAaIa30He

77 [IpakTnueckas pabora no teme «Perienue 3a1a4 METo10M 1 0.5
nepedopa»

78 WuBapuaHT nukiia 1

79 JloKkyMeHTUpOBaHUE NPOrpaMM 1

80 O06paboTka JaHHBIX, XpaAHIIKUXCA B (aitinax 1

81 Pa30uenne 3a1aun Ha mo3a0a49u 1
Hcnonb3oBanue cTaH1apTHON OMOIMOTEKH S3bIKa

82 nporpammupoBanus. [loaxkmoueHne 6ubIMOTEK 1
MOJIIPOTPaMM CTOPOHHHX TPOU3BOUTEICH

83 [Tonnporpammsl (poueypsl U QyHKIIUH) 1

84 [Tonnporpammsl (poueypsl U QyHKIIUH) 1

85 [IpakTuueckas pabora no teme "Pa3paborka noamnporpamm” 1 1
Pexypcusi. PexypcuBHble 00BeKTHI ((ppakTasl).

86 PexypcuBnsbie npouenyps! 1 pyHkiuu. Mcenonb3oBanue 1
CTeKa JUIsl OpraHu3allui PEeKYPCUBHBIX BBI30BOB

R7 [IpakTuueckas pabota no teme "PexkypcuBHbIe | |
MOANpOrpamMmsI"”

88 MoaynpHBIN OPUHIMI IOCTPOCHMS IIPOIPAMM 1




&9

YuciieHHbIE METOIBI

[IpakTuueckas pabota no Teme «YuciaeHHOe penieHne

90 . 1
ypaBHEHHID»
91 Hcnonb30BaHue TMCKPETU3ALUH B BBIUMCIUTEIIBHBIX
3ajavax
9 [Tpaktuyeckas padora no Teme «IIpubmmxénnoe |
BBIUMCIICHHUE JUIMH KPUBBIX U IIIouianeii puryp»
93 [IpakTuueckas padora no Teme «Ilorck Makcumyma |
(MuHUMYMA) QYHKITI
OO6paboTka CUMBOJIBHBIX JAHHBIX. AITOPUTMBI 00PaOOTKHU
94 CHUMBOJIbHBIX CTPOK: IOACUYET KOJIMYECTBA MOSBICHUIN
CHMBOJIa B CTPOKE
95 Anroput™bl 00pab0OTKH CUMBOJIBHBIX CTPOK: pa3OneHHe
CTPOKH Ha CJIOBA MO MPOOETHHBIM CHMBOJIAM
Anroput™Mbl 00pabOTKH CUMBOJIBHBIX CTPOK: TTOUCK
96 MOACTPOKH BHYTPH JAHHOU CTPOKH; 3aMEeHa HalICHHOU
MOJICTPOKH Ha JIPYTYIO CTPOKY
[IpakTryeckas padora no Teme "O6paboTKa CTPOK ¢
97 UCMOJIb30BaHUEM (PYHKIMH cTaHIapTHONW OUOINOTEKH 1
s3pIKa MPOrpaMMHUpPOBaHUS"
98 I'eneparus cioB B 3aJaHHOM ajipaBUTE
99 MaccuBbI 1 TIOCIIEIOBATENBHOCTH Uncell. [IpakTiuaeckas 0.5
pabora o Teme "3anosHeHNE MaccuBa" '
100 O06001IEHHbIE XapaKTePUCTUKH MacCHBa
JIMHEeWHBIN MOMCK 3aIaHHOT0 3HAUCHHS B MACCHBE.
101 [IpakTuueckas pabora no teme "JIMHEHHBIN MOUCK 0.5

3aJaHHOr0 3HaYeHus B Maccuse"




[IpakTuyeckas padora no Teme "[lonck MUHUMATBEHOTO

102 (MakcHMaJIbHOT0) 3JIEMEHTa B UUCIIOBOM MaccuBe" ! !
CoptupoBka ofHOMEpHOro MaccuBa. IIpocTsie METO 1B

103 coprupoBku. [Ipaktuueckas padora no reme "IIpocteie 1 0.5
METO/]Ibl COPTUPOBKHU MaccuBa"
CoptupoBka ciussHuEeM. beicTpas copTUpOBKa MaccuBa

104 (anroput™m QuickSort). [IpakTrueckas padora o Teme 1 0.5
"BricTpas coptupoBka maccupa”

105 JIBOMYHBIN MOUCK B OTCOPTUPOBAHHOM MAacCHBE. | 0.5
[TpakTrueckas padota mo Teme "J[BonuHbIi TOUCK" '

106 JIByMepHbIE MaCCUBBI (MaTpPHULIbI) 1

107 AnTopuTMBI 00pabOTKH MaTPHIL 1

108 Pemenue 3ai1ay ananuza JaHHBIX 1

109 CpencTBa TEKCTOBOIO Ipoleccopa 1

110 KommnsrorepHas BEpCTKa TEKCTa 1

11 [IpakTryeckas padora no Teme "BépcTka JOKYMEHTOB C 1 |
MaTemMaThueckumu popmynamu”

112 HNHCcTpyMEHTBI peLieH3UPOBAHNS 1

113 [IpakTuueckas pabota no Teme "MHOrocTpaHUYHbIE | |
JTIOKYMEHTHI"
Oo6naunsble cepBuchl. KomiektuBHas padota ¢

114 nokymentamu. [Ipaktuyeckast pabora o Teme 1 0.5
"KomnnexktuBHas pabota ¢ JokymMeHTaMu'"

115 AHamu3 gaHHbIX. bosbine naHHbIe 1

116 MammHHOe 00yueHue 1

117 AHanu3 JaHHBIX C TTOMOIIBIO SJIEKTPOHHBIX TaOIHI] 1




118

[IpakTryeckas paborta o Teme "AHaln3 JaHHBIX C
MTOMOIIIbIO AJIEKTPOHHBIX Ta0IUIT"

119

[Toctpoenune rpadpukos pynkuii. [Ipaktnueckas padora mo

teMe "HarnsHoe npeacraBieHue pe3yinbTaToB
CTaTHCTUYECKOW 00paObOTKH JaHHBIX B BUJIC AHATPAMM
CpeICTBAMU pEJaKTOpa IEKTPOHHBIX Ta0muIL"

0.5

120

121

Jlunauu tpenna. [Ipaktuueckas padora mo teme "Ilonbop
JIMHUM TPEH/a, IPOrHO3UpoBaHue"
[TonGop mapamerpa. [IpakTudeckas pabora o Teme

"YucneHHoe pelleHue YpaBHEHHH ¢ TOMOIIbI0 Toa0opa
napameTtpa"

0.5

0.5

122

OnTuMu3aIus Kak MOMCK HAMITYy4IIero PEIICHHs B
3aJJaHHBIX ycIoBUsX. [IpakTudeckas padora 1mo reme
"PemieHue 3a1a4 ONTUMHU3ALKN C TIOMOIIBIO 3JICKTPOHHBIX
Tabaurn"

0.5

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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11 KJIACC

KouunyecTBo 4acoB DJIeKTPOHHbIE
Ne uudgposbie
o Tema ypoka Beero KonTpoabusbie IlpakTnueckue 06pazoBaTETbHbIC
padoThI padoThI pecypen
KonuyectBo napopmanmnm 1
AJNTOPUTMBI CKATUSI TAHHBIX 1
Anroputm Xaddmana 1
4 [IpakTuueckas pabora o Teme "CikaTHe JaHHBIX C | 1
nomoInpio anropurma Xadppmana"
5 Anroputm LZW 1
ANTOPUTMBI C3)KaTHUsl JaHHBIX ¢ otepsmu. [IpakTuyeckas
6 pabota no Teme "CxaTre JaHHBIX C MOTEPSMU (AITOPUTMBI 1 0.5
JPEG, MP3)"
CxopocTb nepenaym JaHHBIX 1
IToMex0yCTOMYUBBIE KOJIbI 1
[Ipaktrueckas padota o treme "[lomexoycToitunBbie KOIbI" 1 1
Cucrembl. KOMIIOHEHTBI CUCTEMBI U UX B3aUMOJIEHCTBUE.
10 Cucremuslii 3¢ dext. YnpapieHue kak HHOOPMALMOHHBIN 1
npoiiecc. OOpaTHas CBs3b
11 Mojenu 1 MOJIETMPOBAHUE 1
12 I'padbr 1
13 Pemrenue 3a1a4 ¢ moMoIsio rpagos 1
14 HepeBps 1
15 OCHOBBI TEOPUH HUTD 1




[IpakTuyeckas padora o Teme "[1orCK BHIMTPHIIIHOM

16
CTpaTeruu B Urpe ¢ nojHoi nHdopmanuei”

17 CpencTBa HCKYCCTBEHHOT'O HHTEIIEKTA

13 [TpakTrueckas padota mo Teme "CpeacTBa UCKYCCTBEHHOTO
UHTEJUIeKTa"
dopmanusanus NOHATUA aropurMa. Mamuza TeropuHra

19 KAaK yHUBEpCaJIbHas MOJelb BhluKciIeHui. Te3uc Uépua—
Trropunra

20 [IpakTuyeckas padora o Teme "CocTaBieHHE TPOCTOM
IpOrpaMMsl Jist MaluHb! ThropuHra'

21 Mamuna I[locta

22 Hopwmansnsie anropudmer Mapkosa

” ANTOPUTMHUYECKU HEpa3peIIMMBbIE 3a1a4u. 3a7a4a OCTaHOBA.
HeB03M0KHOCTh aBTOMaTH4ECKON OTIIAAKU IIPOrpamMm

24 CoXHOCTh BBIYUCIICHUI

75 [Torck mpOCTBIX YUCEN B 3aJaHHOM JUaa30He ¢ TIOMOIIBIO
alropuTMa «perieto JparocheHar

2% [TpakTtuyeckas pabdora no reme "[lonck MpoCTHIX YKCcen B
3aJaHHOM Jauara3one"

27 MHoropa3psHbIe 1eNble YUCIIa, 33/1a41 JJIMHHON
apupMeTUKU

73 [IpakTuueckas pabora no Teme "Peanusanus BbIUMCIEHUI ¢
MHOTOpa3psIHbIMU YHCIIaMH"
CrnoBapu (accollMaTUBHBIE MACCUBBI, OTOOpaXKEHMs). X3II-

29 tabmuipl. [TocTpoenue andaBUTHO-YACTOTHOTO CIOBApS ISt
3a/laHHOT'O TEKCTa

30 [TpakTrueckas pabota no teme "lloctpoenue andaBUTHO-

YaCTOTHOTO CIIOBApS /IS 3aJaHHOTO TeKCcTa"




Amnann3 TekcTa Ha €CTCCTBCHHOM SI3BIKE. BBI,HGJIGHI/IG

31 MOCJIeIOBATEILHOCTEH Mo 1mabnony. PerymspHbie
BbIpaKeHMs1. YaCTOTHBIN aHaIu3

1 [IpakTuueckas pabora o Teme "AHanu3 TeKCTa HA
€CTECTBEHHOM $3bIKE"

33 Crexu. AHanu3 MpaBUILHOCTH CKOOOYHOTO BBIPAKEHUS

34 Brruncienue apumMeTn4eckoro BeIpaXeHHs, 3aTUCAHHOTO B
nocThuKcHOU Gopme
[IpakTrueckast pabora o Teme "Brruncienne

35 apru(METHUECKOTO BBIPAXKEHUS, 3aIIMCAHHOTO B
noctdukcHou hopme"

16 Ouepenu. Vcnonb3oBanue ouepeau At BpEMEHHOTO
XpaHEHUs JaHHbBIX

37 [IpakTudeckas padora no teme "Mcnons3oBanue ouepenn”
Hepesbs. Peanuzanus aepeBa ¢ TOMOIIBIO CChUIOYHBIX

38 cTpyKTyp. JBonuHble (OnHapHbIe) nepeBbs. [locTpoenue
JiepeBa Ui 3alaHHOT0 apu(PMETUYECKOTO BHIPAKEHUS

39 [TpakTuyeckas pabora no Teme "Vcnonap3oBaHue 1€PEBHEB
JUTSL BBIYMCIIEHUS apu(PMETHUIECKUX BBIpaKEeHUI"

40 PexypcuBHbie anroputmel 00xos1a aepesa. McnonbzoBanue
CTeKa U ouepeau i 00Xoa AepeBa

41 PexypcuBHbie anroputmel 06xos1a aepesa. McnonbzoBanue
CTeKa M o4epean s 00xoaa aepeBa
Anroputmsl Ha rpadax. [TocTpoeHe MUHUMATBLHOTO

42 OCTOBHOTO JIEpEBa B3BEILIEHHOI'O CBSI3HOTO
HEOPHEHTUPOBAHHOTO rpada

43 O6xox rpada B rmyouny. O6xox rpada B HIMPUHY




KonnuecTBo pa3MyuHbIX yTEH MEXAy BEpLIMHAMU

4 OPUEHTUPOBAHHOTO ALUKINYECKOro rpada

45 Anroputm JlefKcTpsI.
[TpakTrueckas padota mo Teme "BbraucieHue JIMHbI

46 KpaT4yalIiero myTH MeXly BepIIMHaMu rpada (anroputm
Hetikctpsn)"

47 Anroput™m ®rnoiia—Y opuiaiia

43 3aiauu, peraeMble ¢ TOMOIIBIO TUHAMUYECKOTO
MPOrPaMMHUPOBAHHUS: BBIYUCICHUE PEKYPCUBHBIX (PYHKITHIA

49 [TpakTrueckas pabota no Teme "BrluncieHne peKypCuBHBIX
GYHKIUI ¢ TOMOIIBI0 JUHAMUYECKOTO MPOrpaMMHUpoBaHus"

50 3anauu, peraeMple ¢ TOMOUIbIO AMHAMUYECKOTO
IPOrPaMMUPOBAHUS: MTOACUYET KOJUYECTBA BAPUAHTOB
[IpakTnueckas padota mo teme "l[lomcuér KonmuecTBa

51 BapUaHTOB C IMOMOIIBIO JUHAMUAYECKOTO
nporpaMMupoBasus”

57 3anaqu, pemaeMple ¢ TOMOUIbI0 AMHAMUUYECKOTO
MIpOrpaMMUPOBAaHUS: 3a/1a4U ONTUMHU3ALNH

53 [TonsTne o mapagurmax nporpammupoBanusi. O030p S3bIKOB
MpOrpaMMHUPOBAHUS

54 [TonsiTHe 06 00BEKTHO-OPUEHTHPOBAHHOM
MpOrpaMMHUPOBAHUH

55 OO0bexThI U Ki1acchl. CBOMCTBA U METOIBI 0OBEKTOB

56 OOBEKTHO-OpPUEHTHUPOBAHHBIN aHAIIN3

57 [IpakTuueckas pabora no teme "Mcnonb30BaHrEe TOTOBBIX
KJIaCCOB B Iporpamme”

53 Pa3paboTtka nporpaMm Ha OCHOBE OOBEKTHO-

OPUEHTHPOBAHHOTO MOAX0/1a




[IpakTudeckas padora "Pa3paboTka mpocToit mporpaMmsl ¢

59 HCII0JIb30BaHUEM KJIACCOB" !

60 Wnkancymsmus. [paktudeckas padora no teme "Pazpabotka 0.5
KJIacca, UCIOJB3YIOIIEro HHKAMCYIALIUI0" '

61 Hacnenosanue. [Tomumopduzm

6 [IpakTudeckas padora o Teme "Pa3paborka nepapxuu 1
KJj1accoB"”

63 Cpenpl ObICTpOil pazpaboTku mporpamm. [IpoexktupoBanue
uHTEepdeiica moap30BaTeNs

64 [TpoekTupoBanue uHTEpPEiica Moab30BaTEIIS

65 Hcnonp30oBaHre TOTOBBIX YIPABIISIEMbIX JIEMEHTOB IS
nocTpoeHus naTepdeiica

66 [TpakTuueckas pabota mo Teme "PazpaboTka mporpaMMel ¢ |
rpaduyeckum uHTepdericom"

67 H3ydeHne BTOPOro s3bIka MPOrpaMMHUPOBAHUS

68 H3ydeHne BTOpOTo sS3bIKa IPOrpaMMHUPOBAHUS

69 DTamnbl KOMIIBIOTEPHO-MAaTEMATHUYECKOTO MOJICTTUPOBAHUS

70 Jluckperu3arysi Mpyu MaTeMaTHISCKOM MOJICITUPOBAHUT
HENPEPBIBHBIX MPOIIECCOB. MOACTUPOBAHNE JBUKCHHUS

71 [TpakTrueckas pabota mo Teme "MojaenupoBaHue |
IBHKeHusd"

7 MonenupoBanue ononorndeckux cucrem. [IpakTuyeckas 0.5
pabora o Teme "MoenupoBanue OUOTOTHIECKUX CUCTEM" '

7 MareMaTHuecKkne MOJICTH B SKOHOMUKE. BrranciurenpHbIe

OKCIICPUMCEHTBI C MOACIIAMUA




BepositHocTHBIe MOAenu. [IpakTuyeckas pabora o Teme

74 "MMuUTalMOHHOE MOJICIUPOBAHUE C TTIOMOIIIBIO METO/IA 0.5
Monte-Kapino"

75 KommnbrorepHoe MOIEIMPOBAHUE CUCTEM YIIPABIICHUS

76 O6paboTka pe3yIbTaTOB IKCIIEPUMEHTA

77 Tabnuunble (pensauuoHHbIC) 0a3bl JaHHBIX
[Touck, copTUpoBKa U QPUIBTpALMsI JaHHBIX. 3aIpOChl HA

78 BBIOOPKY JaHHBIX. 3ampOoChl C MapameTpaMu. Beraucisembie
MOJISI B 3aIIpocax

79 [TpakTueckas padota mo Teme "Pabora ¢ roToBo# 6a30it |
Na”HHBIX"

20 MHuoroTabaudHbIe 0a3bl TaHHBIX. THITBI CBSA3EH MEXKITY
tabnumamu. BaemHui kirrod. LlenocTHOCTh 6a3bl JaHHBIX

81 [TpakTrueckas pabota no teme "Pa3zpaboTka |
MHOTr0OTa0JMYHON 0a3bl JaHHBIX"

82 3anpockl K MHOTOTa0IMYHBIM 0a3aM JaHHBIX

23 [IpakTuueckas pabora o teme "3anpocsl K |
MHOTOTa0IMYHON Oa3e JaHHBIX"

84 S3b1k ynpasnenus nanHeiMa SQL

25 [IpakTuyeckas pabora o Teme "YpapiieHUE TaHHBIMU C |
MTOMOIIBIO s3bIKa SQL"

86 Hepensnonnsie 6a3b1 JaHHBIX. DKCTIEPTHBIE CUCTEMBI

87 WHTepHeT-IpHIIoKEHUS
[TonsiTHE O CEpBEPHOM U KIMEHTCKON 4acTsIX CaulTa.

88 TexHonorust «KJIMEHT — CEPBEP», €€ TOCTOMHCTBA U

&9

HENOCTATKU
OcuoBrI a361ka HTML




[IpakTuueckas padora o Teme "Co3aHue TEKCTOBOM BeO-

90 " 1 1
CTpaHMIIbI

91 OcHosbl si361ka HTML 1

92 OcHogs! s1361ka HTML 1
[IpakTudeckas padora o teme "Co3nanue BeO-CTpaHHUIIbI,

93 BKJTIOYAIOIIEH MyJIbTUMEIUIHbIE OOBEKTHI (PUCYHKH, 1 1
3BYKOBBIE JIaHHBIE, BUJ1€0)"

94 OcHoBBI KackaHBIX TabauI ctuieit (CSS) 1

95 [IpakTudeckas padora o Teme "OdopmiieHHE CTPAHUIIBI C | |
[IOMOIIBI0 KaCKaIHBIX TA0JIUIl cTHiIEH"

96 Cuenapuu Ha si3bike JavaScript 1

97 Cuenapuu Ha si3bike JavaScript 1

98 ®opMbI Ha BEO-CTpaHULIE 1

99 [TpakTtuyeckas pabora no reme "O6paboTka JaHHBIX (hopM" 1 1

100 Pa3menienue Be6-caiiToB. Yciyra XocTHHTa. 3arpyska 1
¢aiinoB Ha calT
Kanpuposanue. Hcnpasienue nepcrnekTussl. I 'uctorpamma.

101 Koppekuus yposuelt, koppekuus 1iseta. O0eciiBeurBaHue 1
LBETHBIX N300pa’keHni
BBoj n306pakeHuil ¢ UCIONb30BaHUEM PA3JINYHBIX

102 G poBbIX ycTpoicTB. [IpakTnueckas padora no Teme 1 0.5
"O6paboTka nudposbix Gororpaduit”

103 Peryms. Pabota ¢ obmactsamu. @unsTpsl. [IpakTuueckas 1 0.5
pabora no Teme "Peryurs nudposbix ¢pororpaduii”

104 MHorocnoitnsie n300paxenus. TexcToBble ciion. Macka |

cnos. Kananel. CoxpaneHne BbIICICHHOW 001acTu




[IpakTuyeckas padora o Teme "MHOTroCIONHBIE

105 1 1
n3o0pakeHus"

106 [MoaroroBka uiutrocTparuit s BeO-caiiTo. [IpakTnyeckas 1 0.5
pabota o Teme "AHUMUPOBAHHbBIE U300paKEeHUS"

107 Bekrophas rpaduka. Bekropuszarus pacTpoBbIx |
N300paKeHUIN

108 [IpakTuueckas pabora o Teme "BekTopHas rpaduka" 1 1

109 HpI/IHI_II/\IJHBI MIOCTPOCHUS U PEAAKTUPOBAHUS TPEXMEPHBIX |
Mojieen

110 [TpakTrueckas pabota nmo Teme "CozaaHue MPOCThIX 1 1
TPEXMEPHBIX MojieIei"

111 Cetounbie Moaenu. Marepuasl 1

112 [TpakTuueckas pabota no Teme "Cerounbsle Moaenu" 1 1

113 MonenupoBaHue UICTOYHUKOB ocBelieHus. Kamepsl 1

114 [TpakTtuyeckas pabdora no reme "Penaepunr" 1 1

115 AnnutuBHble TexHONOrUM (3D-npuHTEpHI) 1

116 ITonsATHE O BUPTYaIbHOMN PEATbHOCTH U TOIIOJIHEHHOU 1
peaNbHOCTH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 36.5




ITPOBEPAEMBIE HA EI'D 110 HHO®OPMATUKE TPEBOBAHMUSA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OFPA30OBATEJILHOM
MMPOI'PAMMBI CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

Kon
NpoBepsieMoro
TpedoBaHMS

IIpoBepsiemble TpeGOBaHUS K MPeIMETHBIM Pe3y/JbTATAM OCBOEHUS
OCHOBHO# 00pa30BaTeJIbHOI MPOrpaMMbl CpeHero 001Iero
o0pa3oBaHus

1.

3namu (nonumams)

1.1

[ToHnMaHMe OCHOBHBIX MPHUHIUIIOB YCTPOWCTBA U (DYHKIIMOHHUPOBAHHUS
COBPEMEHHBIX CTAIlHOHAPHBIX U MOOMIIBHBIX KOMIBIOTEPOB; TCHICHIIUN
pPa3sBUTHsI KOMIIBIOTEPHBIX TEXHOJIOTUH; BJIaJ€HHE HaBbIKAMU PabOTHI C
ONEPALMOHHBIMU CHUCTEMaMH M OCHOBHBIMH BHJIA@MH IPOTrPAMMHOIO
o0ecrieueHus JUIsl  pelleHus Yy4eOHbIX 3aJad 10  BbIOpaHHOM

cricnyajin3anuu

1.2

Hanuuue npexacraBneHuil o 0a30BbIX NPUHIUIAX OpraHU3alUU U

Q)YHKHI/IOHI/IpOBaHI/IH KOMIIBXOTCPHBIX ceTei

1.3

ITornMmanne OCHOBHBIX MNPHUHOWUIIOB AUCKPCTU3AalMU Pa3JINYHBIX BHIO0OB

uHpopMaun

1.4

[Tonnmanue 6a30BBIX AJITOPUTMOB OOPaOOTKH UYMCIOBOM M TEKCTOBOM
uHpopMaluy (3alUChb 4YHUCEN B MO3UIMOHHON CHCTEME CUMCIICHHS,
JEIUMOCTb LIEJIBIX YMCEIT; HaX0XAEHHUE BCeX MPOCTHIX YHCEIN B 3aJaHHOM
JuanasoHe; o00paboTKa MHOrOpaspsIHBIX LENbIX YHCEN; aHaJIU3

CHUMBOJIBHBIX CTPOK U ,Z[pyrI/IX), AJITOPUTMOB ITOUCKA U COPTUPOBKHU

1.5

3HaHHe q)YHKIII/IOHaJ'II)HI)IG BO3MOXHOCTH HHCTPYMCHTAJIBHBIX CPCIACTB

cpensl pa3paboTKu

1.6

Brnanenve OCHOBHBIMH CBEIEHHUSAMH O 0a3ax JaHHBIX, UX CTPYKType,

CpeaACTBax CO3JaHuAd U pa60TLI C HUMH

1.7

ITonumanue BO3MOJKHOCTEH " OTpaHUYCHUI TEXHOJIOTUN
UCKYCCTBEHHOTO HMHTEJUIEKTa B PA3IMYHBIX O0JNACTAX; HaJIHuue
MpeJICTaBlIeHU 00 MCMONb30BaHUM MH(POPMAIIMOHHBIX TEXHOJIOTUH B

pa3IMyYHbIX TPO(EeCCHOHATBHBIX cepax

1.8

BraneHne TeopeTMYeCcKMM amnmapaToM, IO3BOJIIIOIIMM OCYLIECTBIAThH
IIPEJICTaBICHHUE 3aJaHHOT0 HATyPaJbHOTO YUCJIA B PA3IIMYHBIX CUCTEMAX
CUHCIICHUS; BBINOJIHATH IPEoOpa3oBaHUs JIOTUYECKHX BBIPAKCHHIA,
UCTIONB3YS 3aKOHBI alNreOphl JIOTUKU; ONPEACATh KpaTyaiuii myTh BO
B3BEIICHHOM TIpade M KOJIMYECTBO IMyTeH MeXAy BepLIMHAMU

OPUEHTUPOBAHHOTO ALUKINYECKOro rpada




Ymemo

2.1

YMeHue ucnoiap30BaTh KOMIBIOTEPHO-MATEMATHUYECKUE MOJEIU JJIS
aHaM3a 00bEKTOB U MPOLECCOB: (HOPMYTUPOBATH IIE]Ib MOACTUPOBAHUS,
BBIIIOJIHSATh AHAJIU3 PE3YJIbTATOB, ITOJIYYEHHBIX B XOJE€ MOJCIUPOBAHHS;
OLICHUBATh aJEKBAaTHOCTh MOJIEIH MOJIECIHUPYEMOMY OOBEKTY WU
Mpolieccy; MPEACTABIATh PE3yJbTaThl MOJETUPOBAHUS B HAIJIAIHOM

BUJE

2.2

YMenue KiacCUPUIMPOBATh OCHOBHBIC 3a7aud aHaiW3a JJaHHBIX
(mporHo3upoBaHue, KIaccuuKanus, — KiIacTepuzalus,  aHaIu3
OTKJIOHEHUI1); MOHUMATh MOCIEA0BATEIbHOCTh PEUICHHS 3a/1a4 aHaIn3a
JAHHBIX: COOp MEPBUYHBIX JIAHHBIX, OYMCTKA M OIICHKA KaYeCTBA JAHHBIX,
BbIOOp W (WIM) TIOCTPOCHHE MOJIEIH, NPeoOpa3oBaHUE JaHHBIX,

BU3YyaJIn3alud JaHHBIX, HHTCPIPLCTALIUA PE3YJIbTATOB

23

YMenue  ompeneniatb  MHQOPMANMOHHBIA  O00BEM  TEKCTOBBIX,
rpadUyecKuX ¥ 3BYKOBBIX JaHHBIX TMPH 33JaHHBIX MapaMeTpax
JUCKpETHU3aluu. YMEHHE ONpelNeNsaTh CPEIHIOK CKOPOCTh Iepenaydu
JIAHHBIX, OIEHWBATh M3MEHEHHE BPEMEHHU TMepeaaud MpU HU3MEHEHUU

MH(OPMaLMOHHOTO 00BEMA TAHHBIX U XapaKTEPUCTUK KaHalla CBSI3U

24

YMeHne CTpouTh KOj, 00€CIeUMBAIOININN HAUMEHBIIYIO BO3MOXKHYIO

CPEIHIO0 JUTHHY COOOIIEHUS TIPU U3BECTHOM YaCcTOTE CUMBOJIOB

2.5

YMeHre Hucnosib30BaTh MPU PEIICHHHM 3a/1a4 CBOMCTBA MO3UIIMOHHOM
3aMUCH YUCEJN, AJITOPUTMBI MTOCTPOCHUSI 3aMCH YKCIIa B MO3UIIMOHHON
CHCTEME CUYUCIICHHS C 3aJaHHBIM OCHOBAaHUEM M IOCTPOCHUS YHMCIIA I10
CTPOKE, COJEepXKalled 3alKucCh ITOrO0 4YKCIAa B IMO3ULHUOHHOM CUCTEME
CUUCIIEHHSI C  3aJaHHBIM  OCHOBAaHHMEM; YMEHHUE  BBIIIOJHATH

apI/I(I)MCTI/I‘-ICCKI/Ie onecpanru B TO3UIHUOHHBIX CUCTEMAX CHUCIICHHUA

2.6

YMeHue CTpoUTh JIOTUYECKOE BBIPAXKEHHE B JU3bIOHKTUBHOM U
KOHBIOHKTHBHOM HOpMalbHBIX (opmMax Mo 3aJaHHOW Tabmuie
UCTUHHOCTH; HCCIIEJIOBaTh 00JACTh HMCTUHHOCTH  BBICKA3bIBAHUA,

COACPKAICTO NEPEMCHHBIC, PEIIATh HECIOXKHBIC JIOTHYECKUEC YPABHCHU A

2.7

YMeHue pemrath aJlrOpUTMUYECKHE 3aJIadM, CBS3aHHBIE C aHATN30M
rpadoB (3a7a4u MOCTPOCHUS] ONTUMAJIBLHOTO MYTH MEXIY BEpIIHHAMU
rpada, onpeneneHus KOJIMIeCTBA PA3IMUHBIX MyTeH MEXIy BepIIMHAMU

OPUEHTHPOBAHHOT'O AIIMKINYECKOT0 rpaga)

2.8

YMeHHE UCII0NB30BaTh JEPEBbs IIPU aHATIU3€E U IIOCTPOCHUH KOJIOB U IS
NpeICTaBiIeHNus apu()METHUECKUX BBIPAKEHUH, MPH PELICHUH 3ajad

MOKMCKa M COPTHPOBKU; YMEHHE CTPOUTH JIEPEBO UIPHI MO 33JaHHOMY




QITOPUTMY; pa3padaTbiBaTh 1 00OCHOBBIBATH BBHIUTPHIIIHYIO CTPATETUIO

UTPbI

2.9

2.10

2.11

2.12

YMenue AHAJIM3UPOBATL AJITOPUTMBI C  HCIIOJIb30BAHHUEM Ta6JII/IL[
TPACCUPOBKHU,; OIPCACIATH 0e3 UCIIOJIB30BaHUS KOMIIBIOTCPA PC3YyJIbTaThI
BBITIOJIHCHHA HECIIOXKHBIX ITPOrpaMM, BKIIIOYAKOIIKUX IUKIIbI, BETBJICHUS U

MMOAIIPOTrpaMMBI, ITPHU 3aJaHHBIX HCXOAHBIX TaHHBIX

VYMeHue onpenensaTh CIOXKHOCTh H3ydaeMbIX B Kypce 0a30BbIX
ITOPUTMOB (CYMMHPOBAHUE 3JIEMEHTOB MacCHBa, COPTUPOBKA MACCUBA,
nepeOOpHbIE ANrOPUTMbI, JABOWYHBIA IMOMCK) M HPUBOAUTH MPUMEPHI
HECKOJIBKUX QJITOPUTMOB Pa3HOM CJIOXKHOCTU JJIsi PEUICHMs] OJHOMN

3a1a4u

Brnanenue yHHMBEpPCAIbHBIM SI3BIKOM IPOTPAMMHPOBAHHUS BBICOKOTO
ypoBHs (ITackane, Python, Java, C++, C#), npeacraBneHusiMu o 0a30BbIX
TUTIAX JTaHHBIX U CTPYKTypax JaHHBIX; YMEHHE HCIIOIb30BaTh OCHOBHBIC
VOPABISAIONME  KOHCTPYKIIMM;  YMEHHUE  OCYIISCTBJISATH  aHAIU3
NPE/UIOKEHHOW — MPOrpaMMBbl:  ONPENENATh  Pe3yJbTaThl  pabOThI
IIPOrpaMMbl TIPH 3aaHHBIX HCXOIHBIX JAaHHBIX; OMPEACIATh, IPH KaKKX
WCXOJHBIX JIAHHBIX BO3MOXHO IIOJIYYCHHE YKa3aHHBIX pPE3yJIbTaTOB;
BBISBJISITH JIaHHBIC, KOTOPBIE MOTYT TPHBECTH K OmmMOKe B padoTe
nporpaMMbl;  (OPMYITUPOBAaTH  MPEIJIOKEHUS MO  YIYyYIIECHUIO

MporpaMMHOT O KoJa

VYMeHue peanu30BbIBaTh Ha BBIOPAaHHOM JUIi  U3Yy4YeHHs  S3bIKE
nporpaMMupoBanus Beicokoro ypoBHs (Ilackans, Python, Java, C++, C#)
THIIOBBIE AITOPUTMBI 00paboTku YHCell, YU CIIOBBIX
MIOCJIEZI0BATENBHOCTE M MACCHUBOB: IIPEJICTaBICHHE 4YHCIIAa B BHJE
Habopa TMPOCTBIX COMHOXHTEJNEH; HaxXxoXXKACHHWE MaKCUMaJbHOU
(MMHMMaNBHOW) HU(PBI HATYypaIbHOTO YMCIIA, 3aIMCAHHOTO B CHCTEME
CUUCIIEHHUSI C OCHOBaHHMEM, He€ TmpeBblaromuM 10; BbIYKCICHHE
00OOMIEHHBIX XapaKTePUCTUK JJIEMEHTOB MacCHBa WM YHCIOBOU
MIOCJIE0BATENBHOCTH (cymMMBI, IIPOU3BENCHHUS CpEIHETO
apu(QMEeTUYeCKOro, MHHMMAJIBbHOTO M MaKCHUMAaJbHOTO 3JEMEHTOB,
KOJIMYECTBA D3JIEMEHTOB, YJIOBJIETBOPSIOMIMX 3aJaHHOMY YCJIOBHUIO);
COpPTUPOBKY 3JIEMEHTOB MAacCHBa; yMEHHE UCIIOJIb30BaTh B IPOrpaMMax
JAHHbIE PA3JIMYHBIX THUIIOB C Y4YETOM OTPAaHWYCHUN Ha JMANA30H UX
BO3MOXHBIX 3HAU€HHUH, NMPUMEHATh IPHU PELICHUU 3aJad CTPYKTYphl
JAHHBIX (CHHMCKH, CIIOBApH, CTEKH, O4YEpeIH, AEPEBbs); NPUMEHSTH
CTaHJApTHBIC U COOCTBEHHBIE TTOANPOTPAMMBI 7151 00pabOTKH YHCIOBBIX

JTAHHBIX U CUMBOJIBHBIX CTPOK; HCIIOJIB30BATh MPH pazpaboTKe MporpaMm




OMOIMOTEKH MOANPOTPAMM; YMEHHE HCIIONBH30BATh CPEJCTBA OTIAJKU

IIPOrpaMM B CpeJie IPOrpaMMHUPOBAHUS

2.13

2.14

YMeHHe HCIONB30BaTh  JJCKTPOHHbIE TaONWIBl JUISL  aHAJH3a,
MPEJICTABICHUS. U 00pa0OTKH JaHHBIX (BKIIOYas BHIOOP ONTHUMAIILHOTO
peeHust, ToA0Op JIMHUK TPEH/IA, PEIICHHUE 3a7ad MMPOTHO3UPOBAHUS);
YMEHHE HCIIOJIb30BaTh TAaOIWYHBIC (PEISIIMOHHBIE) Oa3bl MAHHBIX W

CIIPpaBOYHBIC CUCTCMBI

YMeHHne OpraHu30BBIBaTh JIMYHOE HWH(OPMAIMOHHOE MPOCTPAHCTBO C
UCIIOJIb30BAaHUEM  PA3JIMYHBIX CPEICTB  LM(PPOBBIX  TEXHOJOTHUI;
IOHMMaHHE BO3MOXKHOCTEH LM(POBBIX CEPBUCOB TI'OCYJapCTBEHHBIX

ycIyT, HUGPOBBIX 00pa30BaTENbHBIX CEPBUCOB




INIEPEYEHDb 2JIEMEHTOB COAEPKXAHUS, IIPOBEPAEMBIX HA EI'D
HO UH®OPMATHUKE

Kon IIpoBepsieMblii 3JIEMEHT COIePKAHUS

1 udposasi rpaMOTHOCTH

OcHOBHbIE TEHJICHIIUU PAa3BUTHSI KOMIIBIOTEPHBIX TexHoJorui. [lapannenbubie
1.1 BbIUKCIICHHS. MHOTONpOLIECCOPHBIE CUCTEMBI. PacnipenienéHnbie

BBIYUCIIUTCIBHBIC CUCTEMBI 1 06p360TKa 0O0IBIINX JaHHBIX

[IpuHUMIIBI TOCTPOEHUSI W allapaTHbIE KOMIIOHEHThl KOMIBIOTEPHBIX CETEH.
12 CereBbie npotokonbl. Cerb WHrepHer. Apnpecauuss B cetu MHTepHer.
[Tporokoier cteka TCP/IP. Cucrema nomeHHbIXx uMEH. Pa3nenenue IP-cetn Ha

IIoACCTHU C IOMOIIIBIO MACOK HOI[CCT@ﬁ

daitnoBas cucrema. Ilouck B daitioBoii cucreme. [IpuHIMIBI pa3MelieHus U
1.3 uMeHoBaHus (ailioB B AoiaroBpeMeHHoi mnamstu. LllaGnonbl ans onmucaHus
rpyni ¢ainos
CkopocTp mepenayd JaHHBIX. 3aBUCHUMOCTb BpPEMEHM Iepefadyd  OT

1.4
MH(}OPMALIMOHHOTO 00BEMA TaHHBIX U XapaKTEPUCTUK KaHaJla CBSI3U

HIudposanue nanubix. CUMMETpUUHbIE U HecUMMeTpuuHble M dpbl. [Hudps
1.5 npoctoit 3amenbl. ludp Llesaps. [ludp Buxenepa. Anroputm mudppoBanus
RSA

Kozpl, no3Bosnsromue oOHapyKUBaTh M HCIPABIATh OUIMOKHM, BO3HHMKAIOIIHME
1.6 pu nepenade qaHHbIX. Paccrosane Xammunra. KoaupoBaHue ¢ TOBTOpEHUEM

6uro. Koapl Xammunra
2 Teopernueckue 0OCHOBBI HH(OPMATUKH

JlBouuHoe  KogupoBaHuE. PaBHOMEpHBIE UM HEPAaBHOMEpPHBIE  KOJBI.
)1 JlexonrpoBaHue COOOLIEHH, 3aTUCaHHBIX C TOMOIIbI0 HEPABHOMEPHBIX KOJIOB.
Ycnosue @ano. [locTpoeHrne 0JHO3HAYHO JACKOAUPYEMBIX KOJOB C MOMOIIBIO

nepeBa

Teopernueckne mnoaxoAbl K OLEHKE KoiuyecTBa WHGpopmauuu. EnuHUIb!
59 U3MepeHusi KoiudectBa HHpopMmanuu. Au(aBUTHBI TOAXOX K OLEHKE
KoJM4yecTBa HMHQPOpPMALUU. 3aKOH aIJUTHUBHOCTH HHpopmammu. Dopmyna

Xaptnu. Uadopmarus u BepositHocTs. Dopmyina Lllennona

Cuctembl cumcienus. Pa3BépHyTas 3amuch LENbIX M JPOOHBIX YHCEN B
HO3UIIMOHHON cucTeMe cuuciicHHsa. CBOMCTBA ITO3UIIMOHHOM 3aIllMCH YHCIIA:
2.3 KOJIMYECTBO U (P B 3aIIUCH, TPU3HAK JECTUMOCTH YK CJIa HA OCHOBAaHUE CHCTEMBI

CUHUCIICHUS. AJIFOpI/ITM nepeBoja IMejoro 4ucia wus P-ngHoit cucteMsl

CUMCIIEHUS B JIECATUYHYIO. AJITOPUTM TepeBojia KoHeuyHoU P-uunoil npobu B
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2.5

JECSITUUHYI0. AJITOPUTM IE€pEBOJA LENOr0 4Hcia U3 JECITUYHOM CHCTEMBI
cuncnenus B P-nunyto. IlepeBon xoHe4HOH necsiTuyHOW ApoOH B P-nuny’o.
JlBonuHasi, BOCbMEPUYHAs U IIECTHAALIATEPUYHAS CUCTEMBI CUMCIICHUS, CBA3b
MEXIYy HHMMU. ApupMeTHYeCKHe OIepaluy B MO3ULMOHHBIX CHCTEMax
CUUCIICHUS

TponuHasgs ypaBHOBELIEHHAass CHUCTEMAa CUUCIECHHs. JIBOMYHO-IECATUYHAS
CUCTEMA CUMCIICHUS

KomupoBanue texcroB. Kommpoka ASCII. OnHoGaiiTHbIE KOJIUPOBKHU.
Crannaptr UNICODE. Koaunposka UTF-8. Omnpenenenue nH(pOpMAIMOHHOTO

00BbEMa TEKCTOBBIX COOOIIEHUN

2.6

KomupoBanue  m3oOpaxenmii. OneHka  WHPOPMALMOHHOTO  00BEMA
rpagUyYecKuX JaHHBIX MPU 33JaHHBIX Pa3pelIeHUH W TIIyOWHE KOAWPOBAHUS
uBeta. LlBeroBeie Mogenu. KoaupoBanue 3Byka. OneHka MH(OPMaMOHHOIO
00BEMa 3BYKOBBIX J[JAaHHBIX IpHA 3aJdaHHBIX 4YaCTOTC OUCKPCTU3AlUU U

Pa3psAHOCTH KOJUPOBAHUS

2.7

Anrebpa noruku. IloHsTHe BbICKa3bIBaHUS. BrICKasbIBaTeiabHBIE (OPMBI
(npenukatsl). KBaHTOpHI Cy1IeCTBOBAHUS U BCEOOIIHOCTH.

Jlornueckue omnepanuu. TaOGmuikl UCTUHHOCTHU. Jlornyeckue BbIpaKEHHUS.
Jlornueckne ToxnecrBa. Jlornmueckue onepanMu M ONEpAlMM  HAJ
MHO>KECTBaMHU.

3aKoHBl anreOpbl JIOTMKUA. ODKBUBAJIEHTHbIE NpPEoOpa3oBaHMs JIOTHYECKUX
BbIpakeHU. Jlornueckue ypaBHEHHs U CUCTEMBI yPaBHEHUH.

Jlornueckue (yHKUMU. 3aBUCUMOCTb KOJMYECTBA BO3MOXHBIX JIOTHYECKUX
(GyHKIUH OT KOJIMYeCTBa apryMEHTOB.

Kanonnueckue (hopMbl JTOTHYECKUX BBIPAKEHUN

2.8

COBepHIeHHBIe JU3BIOHKTUBHBIC KOHBIOHKTHBHBIC HOPMAJIbHBIC CbOpMBI,

AJITOPUTMBI UX ITOCTPOCHUA 110 Ta6HI/II_[e HCTUHHOCTHU

2.9

Jlormueckue »IeMEHTHl B cocTaBe Kommblorepa. Tpurrep. Cymmarop.
MHuoropa3psaaslii cymmarop. [locTpoeHue cxem Ha JIOTHYECKUX 3JIEMEHTAX I10
3aJlaHHOMY JIOTHYE€CKOMY BBIPQXKEHMIO. 3aIllUCh JOTMYECKOTO BBIPAKEHUS IO

JIOTUYECKOM cXeMe

2.10

Mogenn u moxaenupoBanue. Llenmn monpenupoBaHus. AJEKBaTHOCTh MOJETH
MOJCIIUPYEMOMY O0BEKTY MK TIporieccy. DopManu3anus MpUKIaIHbIX 3a1a4.
[IpencraBienne pe3yinbTaTOB MOJACTUPOBAHUS B BHUAC, YAOOHOM JUIs
BOCIIPHUATHS 4YeloBeKOM. ['paduueckoe mpeacraBieHHE AaHHBIX (CXEMBI,

TaOIUIIBI, TPAPUKH).

2.11

HpeHCTaBHeHI/IC HOCJIBIX YHUCCI B IMaMATU KOMIIBIOTCPA. OI‘paHI/I‘IGHHOCTB

JMarna3oHa 4yucell IpU OTpaHMYEeHUU KoiuuyecTBa paspsanoB. [lepemonHeHue




2.12

2.13

2.14

paspsaHOW ceTku. be33HakoBble W 3HAKOBBIC JaHHBIC. 3HAKOBBIA OWT.
JIBOWYHBIN TONIOJHUTEIBHBIN KOJI OTPULATEIbHBIX YUCEN.

[ToGuToBBIC JIOTMYECKHE orepanuu. Jlormdeckuii, apudMeTHUECKHH U
uukiauyeckuii capuru. lludpoBanue ¢ momouIpl0 MOOUTOBOI omepaiuu

«uckmouaromiee UJIH»

IIpencraBieHue BELIECTBEHHBIX YHCEI B IAMATH KOMIIBIOTEpA. 3HA4YaIlas 4acThb
U TOpsAoK yMcia. Jlmama3oH 3Hau€HWH BelIECTBEHHBIX uucell. [Ipobiembr
XPAaHEHMS BEILIECTBECHHBIX YHCEJ, CBS3aHHBIE C OIPAHMYEHHUEM KOJIUYECTBA
paspsaaoB. BeinmonHeHne onepanuii ¢ BEIIECTBCHHBIMU UYMCIIAMH, HAKOILICHHUE

oIInO0OK IIpHU BBIYUCIICHUAX

I'padsl. OcHoBHble moHATUA. Bunel rpados. Onucanue rpadoB ¢ MOMOLIbIO
MaTpull CMEXKHOCTH, BECOBBIX MAaTpHIl, CIMCKOB CMEXHOCTH. Pemenue
AITOPUTMUYECKHUX 3a/1a4, CBS3aHHBIX C aHaIM3oM TrpadoB (mocTpoeHue
ONTUMAJILHOIO IYyTH MEXAy BepUIMHaMu rpada, OIpelesieHHe KOJU4ecTBa
pPa3IUYHBIX IyTEH MEXIy BEPUIMHAMHM OPUEHTHUPOBAHHOIO ALUKINYECKOTO
rpaga)

HepeBbs. bunapnoe nepeBo. JlepeBbst moucka. CrnocoObl 00xona Jepesa.
[IpencraBienue apupMeTnUecKX BhIpaKEHUH B BUe JiepeBa. Mcrnonb3oBaHue

rpadoB 1 IepeBbEB MPU OMHUCAHUN OOBEKTOB U MPOLIECCOB OKPYKAIOIIET0 MUPA

2.15

2.16

JluckpeTHbIE UTPHI IBYX UTPOKOB ¢ MoJHOM uHdopmanuei. [loctpoenue nepesa
nepebopa BapUAHTOB, OINKCAHUE CTPATETHH WIPhl B TaOMWYHOU (opme.

BBII/IFpBII_HHBIC U MIPOUTPBINIHBIC ITO3UITUN. BBII/IFpLIH_IHHC CTpaTrerun

CpenctBa  MCKYCCTBEHHOTO  MHTeNJIeKTa. VaeHTUUKanuss ¢ MOMCK
n300pakeHui, pacro3HaBanue Jull. Mcrnonb30BaHNe METO0B UCKYCCTBEHHOTIO
UHTEIUIEKTa B oOywaromux  cucreMax. lcmonp3oBaHMe — METOOB
HCKYCCTBEHHOTI'O MHTEJIEKTa B podoToTexHuke. uTepuer Bemieil. Heliponusie

CCTHU

3.1

3.2

AJTOpUTMBI M TPOrpaMMHUPOBAHNE

CDOpMaJ'II/IBaI_[I/ISI MOHATHSA aJIrOpUTMaA. MarnHa TLIOpI/IHFa KaK YHUBCpPCAJIbHAA

MOJEJb BEIUMCICHUMN

OreHka CIOXHOCTH BBIUMCIEHUH. Bpems paGoTel u 00BEM HCIONB3yeMO
aMsATH, HUX 3aBUCHUMOCTb OT pa3Mepa MCXOAHBIX JaHHBIX. OleHka
aCUMITOTUYECKON CJIOKHOCTH AITOPUTMOB. AJTOPUTMBI IOJMHOMHAIBHOU
cioxkHoctu. IlepeGopHbie anroputMmel. [Ipumepsl pa3aMuUHBIX AITOPUTMOB

pelIeHns OHOM 3aauu, KOTOPbIE UMEIOT Pa3INYHYIO CI0XKHOCTh




3.3

OmnpeneneHre BO3MOXKHBIX PE3YJIBTaTOB paldOThl MPOCTEUIIUX aJTOPUTMOB
yIpaBJIEHUS UCHOJHUTENSMU U BBIYMCIUTENBHBIX aIrOpuTMOB. OmpeneneHue

UCXOJHBIX JAHHBIX, IPU KOTOPBIX aJITOPUTM MOKET J1aTh TPEOyeMblIid pe3yabTaT

3.4

3.5

3.6

AAropuTMbl 00pabOTKM HATYpaJbHBIX YHCEN, 3alUCAHHBIX B IMO3UIIMOHHBIX
cUCTeMaX CUMCIIEHHUs: pa30MeHHe 3aluCH YHuClla Ha OTIeNbHble LUQPBI,
HaXOXXJEHUE CYyMMBbl U TNpOU3BeNeHHUs LU(Dp, HAXOXKICHHE MaKCHUMaJIbHON
(MHHHMAITEHOW) TTUQPHIL.

[IpencraBinenue uuciaa B BUAE HaOoOpa IMPOCTBIX COMHOMKUTENEH. AJNTOPUTM
OBICTPOrO BO3BEJEHMsS B cCTeleHb. IIOMCK MNPOCTBIX 4YHMCEd B 33aJaHHOM

AUara3oHe C IIOMOIIBIO AJITOPHUTMaA «PCIICTO BpaTOC(beHa»
MHOFOp&SpHI{HHe OeJabIC YKucila, 3aJa4u JUTMHHOM apI/I(bMeTI/IKI/I

S3pik nporpammupoBanus (Ilackans, Python, Java, C++, C#). Tumnbl naHHBIX:
LIEJIOUMCIICHHBIC, BEIIECTBEHHBIC, CHMBOJIBHBIE, JIOTMYeCKHe. BeTBiueHus.
Cnoxusie ycnoBus. Llukisl ¢ ycnoBuem. LIUKIbI 110 IEpeMEHHOM.

OO6paboTka JaHHBIX, XpaHAIuXcs B (aitnax. TekcToBble U TBOUYHBIE (ailibl.
daiinoBsie nepemMeHHble ((ailnoBeie ykazarenu). Urenue u3 aiina. 3anuce B
(aiin.

Pazouenue 3agaun Ha moazanaqu. [loamporpammel (poreaypsl U QyHKITHH).

Hcnons3oBaHue CTaHHapTHOﬁ OMONMOTEKHU SI3bIKa mporpaMMHUpOBaHUA

3.7

3.8

3.9

Pexypcus. PexypcuBHble npouenypsl u ¢pyHkiuu. Vcnosnabp3oBaHue cTeka A

opraHu3anu pCKypCHUBHBIX BBI3OBOB

Yucnennsle MeToAbl. TouHOE M MPUOIMKEHHOE pelleHus 3a1a4u. YucieHHoe
pelleHre ypaBHEHMH ¢ MOMOUIbI0 1Mojadopa napaMeTpa. UHcIeHHble MeTO/IbI
pelleHns YypaBHEHMiIl: MeToJl mepedopa, METOJ MOJIOBUHHOTO JEJEeHUs.
[TpubnmxEHHOE BBIYMCIIEHUE IJIMH KpUBBIX. Bbruncnenue miomanei ¢uryp c
IIOMOUIBIO YHUCIEHHBIX METOJOB (METOJ NMPSAMOYIOJIbHUKOB, METOJ TpaIenuil).
ITouck Mmakcumyma (MUHUMYMa) (YHKIMH OJHOW TEPEMEHHOW METOA0M

IIOJIOBHHHOT'O ACTICHUA

OO6paboTka  CHUMBOJBHBIX  JIaHHBIX. BcTpoeHHBIE  (QYHKIOHH  s3BIKa
MporpaMMHUpOBaHUsl i1 OOpaOOTKHM CHMBOJIBHBIX CTPOK. AJITOPUTMBI
00pabOTKM CHUMBOJBHBIX CTPOK: MOJCYET KOJIWYECTBA TMOSBICHUI CUMBOJIA B
CTpOKe, pa3OHueHHue CTPOKM Ha CJOBa MO NPOOENBHBIM CHMBOJAM, IOUCK
MOJICTPOKH BHYTPHU JTAaHHOW CTPOKH, 3aME€HA HAWJIEHHOW MOJICTPOKH Ha JIPYTYIO
cTpoky. ['eHepanust Bcex CIIOB B HEKOTOPOM ajid)aBHTE, yIOBICTBOPSIONINX
3alaHHBIM orpanuueHusM. [IpeoOpa3oBaHue Yrciia B CHMBOJIBHYIO CTPOKY H

o0paTHO

3.10

MaccuBbl M TOCIENOBATEILHOCTH 4YHCEI. BpluncieHue 0000MmEHHBIX

XapaKTCPUCTUK JJICMCHTOB MacCCHUBa WA YHCI0BOM oCICaA0BAaTCIBHOCTHU




3.11

(cymMMBI, TIpOW3BENEHHS, CPEOHEro apu(MeTH4ecKoro, MUHHUMAJIBHOTO |
MaKCHUMAaJIbHOTO 3JIEMEHTOB, KOJIMYECTBA JJIEMEHTOB, YAOBJIECTBOPSIOLINX
3aJlaHHOMY YCJIOBUIO). JIMHEWHBII MOMCK 3aJaHHOTO 3HAUYEHUS B MacCUBe.
AJroput™bl paboOThl C AJIEMEHTAMH MacCcHBa C OJHOKPATHBIM IPOCMOTPOM
MmaccuBa. COpTUPOBKA OJJHOMEPHOTO MaccuBa. [IpocTbie METO/IbI COPTHPOBKU
(MeTon my3bIppKa, METOJ BbIOOpa, COpTHpPOBKa BcTaBKamu). CopTHpOBKa
cnusiHueM. beictpas coptupoBka MaccuBa (asroputM QuickSort). JIBomdHBIN

ITOUCK B OTCOPTUPOBAHHOM MACCUBC

JIBymMepHBIE MacCUBBI (MaTpuIlbl). AJNTOpUTMBI OOpPabOTKH JIBYMEPHBIX
MAaCCHBOB: 3allOJJHCHHE JIBYMEPHOI'O YHCIOBOTO MAaCCHBAa IO 3aJlaHHBIM
MpaBWJIaM, TIOMCK DJIEMEHTA B JBYMEPHOM MAacCHBE, BBIUYMCICHHEC MAaKCHMyMa
(MHHHMYMa) ¥ CYMMBI 3JIEMEHTOB JIBYMEPHOT'O MacCHBa, IEPECTAHOBKA CTPOK H

CTOJ'I6I_IOB ABYMCPHOI'O MaCCHBa

3.12

3.13

3.14

3.15

CnoBapu  (accoluaTHBHBIE  MAaCCHBBI, OTOOpa)xeHHs).  XAII-TaOJHUIIBIL.

HOCTpOCHI/Ie aHQ)aBI/ITHO-‘IaCTOTHOFO CJIOBapA AJIA 3aJlaHHOI'0 TCKCTa

Crexku. AHanM3 TNPaBUIBHOCTH CKOOOYHOIO BBIpaKEHUS. Brruucienue
apu(pMeTUYECKOro BhIpaXKEHHUS, 3alIMCAHHOTO B MOCTPHUKCHOM popme.

Ouepenu. Mcnonp3oBaHue ouepeu sl BpEMEHHOI'O XpaHEHUs! TaHHbIX

Anroputmbel Ha Trpadax. IlocTpoeHne MUHUMAJIBHOIO OCTOBHOIO J€peBa
B3BCHICHHOT'O CBA3HOI'O HCOPUCHTUPOBAHHOI'O rpa(ba. KonmuectBo Pa3iINIHBIX
nyTed MeXay BepIIMHAMH OpPUEHTHPOBAHHOIO AalMKINYECKOro rpada.

Anroput™m JleHKCTpEI

JepeBbs. Peannsanus nepesa ¢ NOMOLIbIO CCBUIOYHBIX CTPYKTYp. [IBoMuHBIE
(Ounaphsbie) nepeBbsi. IlocTpoeHue nepeBa A 3aJaHHOTO apH(PMETHUYECKOTO
BbIpakeHUs. PekypcuBHbIe airopuT™Mbl 00X0/a nepeBa. Mcnonp3oBanue creka

1 odepeu it 00Xxoa iepena

3.16

3.17

JluHamMuueckoe mporpaMMHpPOBaHUE KaK METO]] pELICHHUs 3a/1a4 C COXpaHEHHEM
MPOMEXYTOYHBIX  PE3yJbTaTOB.  3aJadyd, pellaeMble C  MOMOIIBIO
JMHAMUYECKOTO IMPOrpaMMUPOBAHUS: BBIUMCIEHUE DPEKYPCHUBHBIX (DYHKIIHIHA,

MNOJCYET KOJIUYECTBA BAapHWaHTOB, 3a1a4Y1 OIITUMH3alIUN

[Tonatue 06 O0OBEKTHO-OPHUEHTHUPOBAHHOM IpOrpaMMHUpoBaHUU. OOBEKTH U
kJyacchl. CBOMCTBA U METOIbI 00bEKTOB. OOBEKTHO-OPUEHTHUPOBAHHBINA aHAIIN3.
PazpaOoTka mporpaMM Ha OCHOBE OOBEKTHO-OPUEHTHPOBAHHOIO IOAXOAA.

Wukancynsiusi, HaclieoBaHue, TOITUMOPHU3M

WudopmannoHHbIe TEXHOIOTHH

4.1

Ananus JaHHBIX. OCHOBHBIE 3ala4i aHaJIM3a JOaHHBIX: IIPOTHO3UPOBAHUC,

Kinaccuukanus, KilacTepuszanus, aHajau3 oTkiIoHeHu#. IlocienoBaTenbHOCTh




4.2

4.3

peleH s 3a/1a4 aHaJTu3a TaHHBIX: COOp MEePBUYHBIX JAHHBIX, OYUCTKA M OIICHKA
KayecTBa JaHHBIX, BBHIOOp W (WIM) TOCTPOCHHE MOJAETH, NpeoOpa3oBaHue
JaHHBIX, BU3yalIU3alus JaHHBIX, HHTEpIIpETanys pe3yapraToB. [IporpamMMHubie
cpeactBa u VHTepHeT-cepBUCHl Ui 00paOOTKM M IPEJICTABICHUS JaHHbIX.
Bonpimme nannpie. MammaHOE 00yUeHUE

AHanmu3 JaHHBIX C IIOMOIIBIO AJIEKTPOHHBIX Tabnaul. BeluncieHne cCyMMBbl,
cpemHero  apu(METHYEeCKOoro, HaWOONbIIero (HAMMEHBINET0) 3HAYCHUs
nuanazoHa. Beluncnenue ko3¢ ¢uIMeHTa KOppesslud JBYX pPsIOB JaHHBIX.
[TocTpoeHne cTonOYaTHIX, TMHEHYATHIX U KPYTOBBIX nuarpamm. lloctpoenue
rpapukoB  ¢yHkuui. IlogbGop  nuHMM ~ TpeHna,  pelieHue  3aaay
IIPOTHO3UPOBaHUA. Pemenue 3a1ady ONTHMHM3AaLUU C MOMOLIBIO 3JIEKTPOHHBIX

TalJInI

I[I/ICerTI/ISaHI/Iﬂ npun MarcMaTU4YCCKOM  MOACIIMPOBAHUHW  HCIPCPBIBHBIX
IIponIccCoB. MOI[GJ'II/II)OBEIHI/IC JABHMIXKXCHUA. MO,I[CJ'II/IpOBaHI/Ie OMOJOrMYECKUX
cucteM. MareMaTudecKue MOJACIN B OKOHOMUKC. BreraucauTenbHEIC
OKCIICPUMCHTBI C MOACIISIMMU. O6pa60TKa PE3yJIbTAaTOB 3KCIICPUMCHTA. MeTO,I[
HAaMMCHBIINX KBaApPaToOB. OIIGHKa YUCJIOBBIX MapaMETpPOB MOJACIHNPYCMBIX
O00OBEKTOB H poneccoB. BoccraHoBneHne 3aBUCHMOCTEH 11O pe3yjibTaTaM

JKCIIEPUMEHTA

4.4

4.5

BepositHocTHBIE  MOAENH. Mertonst  MomnTte-Kapiio. NmuranmonHoe

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

Tabnuunbie (pensiuoHHbIe) 0a3bl MaHHBIX. Tabnmuia — mpencTaBiIeHHE
cBeleHnH 00 OqHOTHIIHEIX 00bekTax. Iloie, 3amuch. Kiarou Tabauiel. Padora ¢
roTOBOM 0a30il JaHHBIX. 3amoiHeHue 0a3pl HaHHBIX. [lOMCK, cOpTHpOBKa H
(GUIBTpAIUs TAHHBIX. 3aITPOCHI HAa BRIOOPKY JIAHHBIX. 3aIIPOCHI C TTapaMeTPaMH.
Brruncnsiembie mosis B 3a1pocax.

MHuoroTtabnuunable 6a3bl JaHHBIX. THIIBI CBS3eW MEXTy TaOnuiamMu. BHemrHui
kmtou. llemocTtHOCTh 0a3bl JaHHBIX. 3ampochkl K MHOTOTA0NUYHBIM 0azam

JaHHBIX

4.6

TekcroBeii mpouneccop. CpencrtBa IOMCKa M aBTO3aMEHBI B TEKCTOBOM
npoueccope.  CTpyKTypHpOBaHHBIE  TEKCTOBbIE  JOKYMEHThl.  (CHOCKH,
ornapieHue. IIpaBuna  IUTUPOBAaHMS  UCTOYHUKOB U O(GOpPMIICHUS

oubmmorpaduIecKux CChIIOK




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

METOINYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






