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Cocrasiena B cootBercTBHM ¢ DenepanbHoiil paboueil nporpammoit o __nHdopmaTnke
(HaMMEHOBaHNUE TIPEIMETA)

Yy4eOHuku:

ITonsxos K.1O., Epemun E.A. Mndopmatuka. 10 xnacc. (ba3oBslii 1 yriay6néHablit ypoBHH). B 2 4. M.
[Ipoceemienue.

[Tonskos K.1O., Epemun E.A. Mndopmatuka. 11 xnacc. (bazoBslii 1 yriny6nénuslit ypoBHH). B 2 u. M.:
[Ipoceemienue.

PaCCMOTpCHa Ha 3aCCaaHuHn MO V‘{HTCHeﬁ CCTCCTBCHHO-MATEMATHYCCKOI'O ITMKJIa
(Ha3BaHME METOANICCKOTO OOBEAMHEHIS)

IIpotokon Ne. 4 or« 11 »  wioHA 2025.

PykoBogurens MO Hukonosa T.I1.
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IHHOACHUTEJIBHASA 3AIINCKA

[Iporpamma o nadopmaruke (yriay0aEHHBIN YPOBEHB) Ha YPOBHE CPEIHET0 0011ero 00pa3oBaHus
pa3paboTaHa Ha OCHOBe TpeOOBaHUHN K pe3y/IbTaTaM OCBOCHHUSI OCHOBHOM 00pa30oBaTeIbHON MPOTrPaMMBbI
cpenHero o6miero o6pazoBanus, npexacraBieHHbIXx B @I'OC COO, a takxke QenepanbHOil paboueit
MIPOrpaMMbl BOCITUTAHUSI.

[Iporpamma mo wuHpopmaTtuke Na€T NpeACTaBIEHUE O NENIX, OOIIeld CTpaTeruu OOydeHHs,
BOCIIUTAaHUsI W pa3BUTHs OOydaromuxcs cpeicTBamMu ydeOHoro mnpenmera «WupopmaTtnka» Ha
yray0aEHHOM YpOBHE, YCTaHABJIMBAET 0053aTeIbHOE MPEIMETHOE COAEpkKAHKE, MTPEIyCMAaTPUBACT €ro
CTPYKTYpUPOBaHHUE IO pa3jesiaM U TeMaM Kypca, OIpeNessieT paclpeesIeHne ero no kiaccam (roaam
U3Yy4eHHUs), Na€T MpUMEpPHOE paclpeiesieHue y4eOHBIX 4YacoB IO TEeMAaTHMUYECKHUM pasleiaMm Kypca U
PEKOMEHIYEMYIO (IIPUMEPHYIO) IOCIEN0BATEIIBHOCTh MX H3Y4YEHHUS C YYETOM MEXKIIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX CBSI3€H, JIOTMKU Y4eOHOT0 Mpoliecca, BO3PACTHBIX OCOOCHHOCTEH 00yYarommxcs.

[Iporpamma mo mH(pOpPMATHKE ONMpeneiseT KOJUYECTBEHHbIE U KAa4eCTBEHHBIC XapaKTEPUCTUKU
yueOHOro MaTepuaina IJid KaxJ0ro roja MU3ydeHus, B TOM YHCIe AJI COACpPkKATeIbHOTO HAIMOJIHEHUS
pa3HOro BHJIa KOHTPOJIS (IIPOMEKYTOUHOHN aTTecTalud OOy4yarolUXCcsl, BCEPOCCUICKUX MPOBEPOUHBIX
paboT, rocy1apcTBEHHONW UTOroBo# arrectanuu). [IporpamMma no uHGOpMaTHKE SABISAETCS OCHOBOU JIJIst
COCTaBJICHUS aBTOPCKUX YUEOHBIX IPOrPaMM U yU€OHMKOB, IOYPOYHOTI'O IIJIAHUPOBAHUS Kypca YUUTEIIEM.

Nudopmaruka B cpenneM oO1ieM 00pa3oBaHUU OTPaXKaeT:

CYIIHOCTb MH(POPMATUKU KaK HAYYHOU AUCHUIUTMHBI, N3y4Jaroiel 3aKOHOMEPHOCTH MPOTEKAHUS U
BO3MO>XHOCTH aBTOMaTHU3alluy HH(GOPMAIIMOHHBIX MTPOLIECCOB B PA3IMYHBIX CHUCTEMAX;

OCHOBHBIE O0JIACTH MPUMEHEHUSI WHPOPMATUKH, TIPEXKIE BCEro MHPOPMAIMOHHBIE TEXHOJIOTHH,
yIpaBJeHHE U COLIMATIBLHYIO chepy;

MEXTUCIUIUTHHAPHBIN XapakTep NHPOPMATUKU ¥ UH(HOPMAIIHOHHOHN e TEITbHOCTH.

Kypc undopmatuku 11 ypoBHs CpeIHET0 00IIero 00pa3oBaHus SBISETCS 3aBEPUIAIOIINM dTArloM
HETPEPhIBHOKH  TMOATOTOBKM  OOydarommxcsi B oOmactd WHPOPMATUKA ¥ HUHPOPMALMOHHO-
KOMMYHHKAI[MOHHBIX TEXHOJIOTUH, OMMUpAETCs HA COoJIepKaHnue Kypca HH(OPMATUKH YPOBHSI OCHOBHOTO
obmiero o00pa3oBaHUSI W OMBIT TOCTOSHHOTO MPUMEHEHHS WH(OPMAIIMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTUH, Ta€T TEOPETUUECKOE OCMBICIICHHE, MHTEPIPETALNIO U 0000IEHHE ITOTO OMBITA.

Pesynbrarel  yriyOnéHHOro ypoBHsS u3ydeHMs yueOHoro mnpeamera «MHpopmaruka»
OPHEHTUPOBAHBI Ha MOJIY4YEeHUE KOMIIETEHTHOCTEH 1151 Iocienyomeil mpodeccuoHanbHOM 1eATeIbHOCTH
KaK B paMKax JaHHOH MpeAMETHOM 00J1acTH, TaK U B CMEXHBIX ¢ Hel o0nacTsx. OHM BKJIIOYAIOT B ce0s:

OBJIA/ICHUE KIIOYEBBIMM TOHATHSAMHM M 3aKOHOMEPHOCTSMH, Ha KOTOPBIX CTPOUTCS JaHHAs
npenMeTHas 00J1acTh, paclio3HaBaHUE COOTBETCTBYIOLIMX UM NPU3HAKOB U B3aUMOCBSI3€i, CHOCOOHOCTh
JE€MOHCTPUPOBATh PA3JIMYHbIE MOAXOJbl K HU3YYCHMIO SBICHHH, XapaKTepHBIX JUId H3ydaeMon
MpeAMETHOM 001acTH;

YMEHHE pellaTh THUIOBbIE TNPAKTUYECKUE U TEOpeTHUECKHe 3a/lauyM, XapaKTepHble s
HCIOJIb30BaHUS METOJIOB U UHCTPYMEHTapus JaHHOW MpeIMeTHONW 00J1acTH;

HaJINYME MPeJICTaBICHUH O JaHHOM MpeAMeTHON 001acTH KaK LETOCTHON Teopruu (COBOKYITHOCTH
TEOpUit), OCHOBHBIX CBSI35X CO CMEKHBIMH 00JIACTSIMU 3HAHUH.

B pamkax yriyOnaéHHOTO ypoBHSI M3yueHHs] MH(POPMATUKU OOECIeYMBAETCs LeJIeHANpaBIeHHAs
MOATOTOBKA OOYYarONmUXCsl K TPOJOJDKEHHUIO 00pa3oBaHWsS B OpraHU3ausax MpodhecCHOHATBHOTO
00pa3oBaHMs MO CHEHATBHOCTSIM, HETOCPEICTBEHHO CBSA3aHHBIM C HU(MPOBBIMU TEXHOJIOTUSIMH, TAKUM
KaKk TporpaMMHasi WH)XXEHepus, MHPOpMaluMoHHas O€30IacHOCTh, MH(POPMAIMOHHBIE CHCTEMBI M
TEXHOJIOTUH, MOOMJIbHBIE CUCTEMBI U CETH, OOJIbIINE TaHHBIE U MAlIMHHOE 00y4YeHHE, TPOMBIIUICHHBIN
MHTEPHET Belllel, MCKYCCTBEHHBIM WHTEIJIEKT, TEXHOJOTMH OECTpOBOJHOM CBS3H, POOOTOTEXHHKA,
KBAaHTOBBIE TEXHOJIOTMH, CUCTEMBI paclpeieIEHHOTO peecTpa, TEXHOJIOTUU BUPTYaJIbHON U JONOTHEHHON
peanbHOCTEM.

OcHoBHas 1enb u3ydeHus: ydyeOHoro mnpeamera «WHpopmaTtuka» Ha yriyOJaEHHOM YpOBHE
cpenHero oOmiero oOpa3oBaHMsi — oOecriedeHHe JajbHeiliero pa3BUTHA HMH(DOPMALIMOHHBIX
KOMIIETEHIIMM  00ydJaromerocs, ero TOTOBHOCTM K OKM3HM B YCIOBHMSX pa3BUBAIOLIETOCS



MH(OPMALIMOHHOTO O0IIEeCTBA M BO3pacTalollled KOHKYPEHIMH Ha pbIHKE Tpylda. B cBsi3u ¢ 3TUM
uzyuenue napopmaruku B 10—11 kmaccax J0KHO 00ECTIEUUTh:

c(OPMUPOBAHHOCTH MHUPOBO33PEHUSI, OCHOBAHHOIO Ha TMOHHUMAaHUU pPOIH HHPOPMATHKH,
MH(POPMALMOHHBIX 1 KOMMYHUKAIIHOHHBIX TEXHOJIOTHI B COBPEMEHHOM OOIIECTBE;

c(hOpPMUPOBAHHOCTH OCHOB JIOTUYECKOTO U AITOPUTMUYECKOTO MBIIIIJICHHUS;

c(OPMHPOBAHHOCTh YMEHHUH pa3nuyaTh (AaKThl U OICHKH, CPABHHUBATH OLIEHOYHBIC BBIBOJBI,
BHJIETh UX CBSI3b C KPUTEPUSMH OLICHUBAHUS U CBS3b KPUTEPUEB C ONIPENEIEHHON CUCTEMOM LIEHHOCTE,
MIPOBEPATH HAa JOCTOBEPHOCTH U 00001IaTh HHPOPMAITHIO;

c(OpPMUPOBAHHOCTh MPEACTABICHUI O BIUSHUM WHGOPMALMOHHBIX TEXHOJOTHI Ha XHU3Hb
YeJoBeKa B 0OIIecTBE, NOHMMAHHE COLMAIBHOTO, SKOHOMHYECKOTO, MOJMTUYECKOTO, KYJIbTYPHOTO,
IOPUANYECKOT0, MPUPOAHOIO, SPTOHOMHUYECKOTO, MEAMIIMHCKOTO U (PU3MOJIOTHYECKOTO0 KOHTEKCTOB
MH(POPMAIIMOHHBIX TEXHOJIOTHIA;

MPUHATHE TMPABOBBIX M DJTUYECKUX AaCMEKTOB HH(OPMALMOHHBIX TEXHOJIOTUH, OCO3HaHUE
OTBETCTBEHHOCTHU JIIO/ICH, BOBJCUEHHBIX B CO3JaHUE M HCIOJIB30BaHHE WH(POPMAIMOHHBIX CHCTEM,
pacnpocTpaHeHHe HHPOPMALIHH;

CO3JJaHUE YCIIOBUM JIJISi Pa3BUTHS HABBIKOB YUCOHOM, MPOCKTHOM, HAYYHO-HCCIICIOBATEIHCKON U
TBOPUYECKOH J1eATeIbHOCTH, MOTUBALIMU O0yYaIOUINXCA K CAMOPa3BUTHIO.

B conepxanun ydeOHoro mnpeamera «HpOpMaTHka» BBIIENSAIOTCS YETHIPE TEMATHYECKHX
pazzena.

Pazgen «I{u¢ppoBasi rpaMOTHOCTD» MOCBALIEH BOIIPOCAM YCTPOMCTBA KOMIIBIOTEPOB U IPYIUX
AJIEMEHTOB HHU(PPOBOTO OKPYXKEHHS, BKIIOYAas KOMIIBIOTEPHBIE CETH, HCIOJIb30BAHUIO CPEACTB
ONEpaIlMOHHON cucTeMmbl, pabore B ceTH VHTEpHET U HCIOJIB30BAHUIO HHTEPHET-CEPBHUCOB,
nH(pOpPMaMOHHOM 06€30MMacCHOCTH.

Paznen «TeopeTudeckne OCHOBHI MHGOPMATHKH» BKIIOYACT B ce0s MOHATHWHBIA ammapar
nH(OPMATUKH, BOMPOCHl KOAUPOBaHMS HH(OpMALINU, H3MEpPEeHUs] HH(OOPMAIMOHHOTO 00BhEMa TaHHBIX,
OCHOBBI aNTeOPhI JOTHKH U KOMITBIOTEPHOTO MOACTHPOBAHHS.

Pazgen «AaropurmMbl M NMPOrpaMMHPOBAaHHE)» HAMpPABICH Ha Pa3BUTUE AJITOPUTMUUYECKOTO
MBIIUICHUS, pa3pabOTKy alITOPUTMOB U OLIEHKY MX CIIOKHOCTH, ()OPMHPOBAHNE HABBIKOB PEaTH3aAINU
IIPOrpaMM Ha SI3bIKaxX MPOrpaMMHUPOBAHMS BBICOKOTO YPOBHS.

Pa3znen «Mu¢popManmoHHble TEXHOJIOTHM ITOCBSIIEH BOIIPOCAM IPUMEHEHHSI THPOPMAIIHOHHBIX
TEXHOJIOTHH, peaIn30BaHHBIX B MPUKIAIHBIX TPOTPAMMHBIX MPOAYKTaX M MHTEPHET-CEPBUCAX, B TOM
quclie B 3aJlayax aHaju3a JIaHHBIX, UCIIOJIb30BAHUIO 0a3 TaHHBIX U AJIEKTPOHHBIX TaOJIUI] Ul PEeLIeHUS
MPUKJIAHBIX 33]1a4.

B npuBenénnom nanee conepkanuu ydeOHoro npeamera «MHpopmaTukay KypcrBOM BBIJIEIEHbI
JIONIOJTHUTEJbHBIE TEMBI, KOTOPBIE HE BXOJAT B 00s3aTeIbHYI0 MpOrpaMMmy OoOy4YeHMs, HO MOTYT OBITbh
MIPEIIOKEHBI [T U3YUEHHSI OTAECIbHBIM MOTUBUPOBAHHBIM U CIIOCOOHBIM 00yYarOLIUMCS.

VYrayOnéHHbli ypoBEHb H3Yy4eHUS HHPOPMATUKU PEKOMEHAYeTCs [UIl TEXHOJIOTMYECKOIro
npoduins, OPHUEHTHUPOBAHHOIO HA MHXKEHEPHYI0O U HUH(POPMALMOHHYIO CcQepbl AeSITeIbHOCTH.
VYrayOonéHHslii  ypoBeHb U3y4eHHMs HH(GOPMATUKM O00ECHEeuMBaeT: IOATOTOBKY OOydaromxcs,
OPUEHTHPOBAHHBIX Ha CHENHMAIBHOCTH B 00JIaCTU HH(POPMAIMOHHBIX TEXHOJIOTUH M HWHKEHEpPHBIE
CHELMAJIBHOCTH, Y4YaCTHE€ B IIPOEKTHOM M HCCIENOBATEIbCKOW JIEATENBHOCTH, CBSI3aHHOW C
COBPEMEHHBIMU  HAIIPABJICHUAMU OTpPaci HMHPOPMAIIMOHHO-KOMMYHUKALIMOHHBIX  TEXHOJIOTHUH,
MOJIrOTOBKY K YYaCTHIO B OJIMMITHAAX U claue EquHOro rocy1apcTBeHHOTO 3K3aMeHa 1o MH(OpMaTHKe.

[TocnenoBarenbHOCTh U3yUEHHS TEM B IIpeJienax OJHOro roa 00yueHus: MOXKET ObITh U3MEHEHA 10
YCMOTPEHHIO YUUTEIs PU MOATOTOBKE pabouel MporpaMMbl U IIOYPOYHOTO TUIAHUPOBAHHUS.

OO6miee YKciIo YacoB, PEKOMEHJOBAaHHBIX JJIsl n3ydeHus nHdopmaTuku — 272 gaca: B 10 kimacce —
136 vacos (4 yaca B Henento), B 11 kiacce — 136 yacoB (4 yaca B HEJIENIO).



COJAEP)KAHUE OBYYEHUA
10 KUIACC

HudpoBasi rpaMOTHOCTH

TpeboBaHus TEXHUKH 0€30IIACHOCTU U TMTHEHBI IPU PadOTE C KOMITBIOTEPAMHU U APYTUMH
KOMIIOHEHTaMH LIU(PPOBOT0 OKPYKEHUS.

[TpunIUIB paboThl KOMIBIOTEPOB M KOMIIBIOTEPHBIX cucTeM. Apxutekrypa hon Heiimana.
ABTOMAaTHYECKOE BBINOJHEHUE IIPOrpaMMbl IpoueccopoM. OrmnepaTuBHas, IOCTOSHHAas U
JnoAroBpeMeHHas mnamsaTb. OOMEH JaHHBIMH C TIOMOLIbI0 MIHMH. KOHTpoOJuIepsl BHEIIHUX
ycTpoicTB. [Ipsamoiil nocTyn K maMsaTH.

OcHOBHBIE TEHJIEHIMU pa3BUTHA KOMIBIOTEpPHbIX TexHosnorui. IlapamiensHble
BblUKCICHUs.  MHoromnpoueccopHbie  cuctemsl.  CymnepkommbroTepbl.  PacnpenenéHsbie
BBIYUCIUTENbHBIE CHCTEMBI M 00paboTKa O0MbIIMX HaHHBIX. MOOHIBEHBIE IIU(POBBIE YCTPOKWCTBA
U KX PpOIb B KOMMYHUKalUMAX. BcTpoeHHble KOMIBIOTEPBL. MHKPOKOHTPOJUIEPHI.
Pob6orusupoBanHble NpOM3BOACTBA.

[IporpamMHOe  oOecrieueHHME KOMIBIOTEPOB M KOMIBIOTEPHBIX CHUCTEM. Buabl
IpOTPaMMHOTO obecriedeHus: U ux HaszHaueHne. OCOOCHHOCTH MPOrPaMMHOTO OOecredeHUs
MOOWIBHBIX  ycTpoiicTB. IlapamnensHoe mnporpamMupoBanue. CHCTEMHOE NpOrpaMMHOE
obOecnieuenue. OnepanuoHHble cUcTeMbl. YTHINTHL. JlpaiiBepsl ycrpoiicTB. WMHcTammsimus u
JEUHCTAIUISIIMS IPOTPaMMHOTO 00eCIeUeHHMS.

@aiinoBeie cuctembl. [IpUHIUIBI pa3MeneHns 1 UMEHOBaHUs (HaiJIoB B OJITOBPEMEHHOMN
namsty. [1laGnoHb! A1 onucanus rpynn ¢aios.

[TporpammHoe obecnieuenue. JIniieH3upoBaHue NPOrpaMMHOro odecriedeH st U HuppoBbIX
pecypcoB. IlpompuerapHoe u cBoboaHOoe mporpamMmHoe oOecrneueHue. Kommepueckoe u
HEKOMMEPUYECKOE HCIIOJIb30BAHUE IPOrPAMMHOIO OOEcreueHuss M LHUPPOBBIX PECYPCOB.
OTBeTCTBEHHOCTh, YCTaHABJIMBAaeMas 3aKoHonarenbcTBOM Poccuiickoii ®enepanun  3a
HETPaBOMEPHOE UCIOIB30BAHNE IPOTPAMMHOTO 00eCTIeYeHHS U IIU(PPOBBIX PECYPCOB.

[TpyHIMIIBI OCTPOEHUS W allapaTHbIE KOMIIOHEHTBHI KOMIBIOTEPHBIX ceTell. CeTeBble
nporokoibl. Ceth MHTEepHET. Anpecanus B cetu Uurtepuet. [Iporokonst cteka TCP/IP. Cuctema
JIOMEHHBIX UMEH.

Pasnemenne IP-cetm Ha moacetH ¢ mOMOIIBI0 Macok —moxcereii.  CereBoe
agMuHKMCTpUupoBaHue. IlolydeHne NaHHBIX O CETEBBIX HACTpoiKax Kommbrorepa. IIposepka
HaJIMYUs CBS3U € y3JIoM ceTu. Onpeenenre MapipyTa JIBUKEHUS TTaKeTOB.

Bunasr nestensHocTH B cetu MutepHer. CepBucsl MHrepnerta. I'eonHpopMaiioHHbIe
CUCTEMBI. ['€OJIOKAI[MOHHBIE CEPBHUCHI PEaIbHOrO0 BpPEMEHM (HampuUMep, JOKalus MOOMJIBHBIX
Tene(pOHOB,  ONpeJeNeHHe  3arpy>KeHHOCTH  aBTOMAarucrpajieil),  HMHTEepPHET-TOProBIl,
OpoHUpOBaHUE OMJIETOB U TOCTUHHIL.

['ocynapcTBeHHBIE DJIEKTPOHHBIE CEPBUCHI U yCIyru. CoLuanbHbIE CETH — OpPTraHU3alus
KOJUIEKTUBHOT'O B3aMMOJEMCTBUS M oOMeHa JaHHbIMH. CeTeBOM ITHKET: IMpaBHJia MOBEICHUS B
kubepnpoctpanctBe. Ilpobrema moanuMHHOCTH —monydyeHHOH uHGpopMmauuu. OTKpBITHIE
o0pa3oBaTelibHbIE PECYPCHI.

TexHOreHHbIe 1 PKOHOMHUYECKUE YTPO3bl, CBSI3aHHBIE C UCIIOIb30BAaHUEM HH(OPMAITHOHHO-
KOMMYHHUKAITHOHHBIX TeXHOJoTHA. O01111e mpo61eMbl 3amuThl HH)OpMaIuy 1 HHGOPMAITHOHHON
6e3onmacHoctd. CpencrBa 3amUThl MHMOPMALMM B KOMIIBIOTEPAX, KOMIIBIOTEPHBIX CETAX U
aBTOMATHU3UPOBAaHHBIX HHPOPMAIMOHHBIX cucTeMax. [IpaBoBoe obecrieueHue HHPOPMAITMOHHOMN
0€30MaCHOCTH.

[IpenoTBpaiieHre HECAHKIIMOHWPOBAHHOTO JOCTyNa K JHMYHOM KOH(UACHIHAIHLHOU
uHpOpMaLlUK, XpaHALIeWcs Ha TIEepCOHAIBHOM KOMIIBIOTEpE, MOOMJIBHBIX YCTPOWCTBAX.
Bpenonocnoe mnporpammHoe obecriedeHHe U CIOCOObl OOppOBI C HUM. AHTHUBHPYCHBIE



nporpaMmMsl. Opranusanus JMYHOTO apxuBa nHpopmanuu. PesepBHoe konnposanue. [TaponbHas
3alllUTa apX1Ba.

Iudpoanue nanHbix. CuMMeTpuuHble U HecuMMeTpuuHble mugpsl. [Hudpsr npocToit
3amensl. [udp Lesaps. [ludp Bwkenepa. Anroputm mudposanus RSA.

TeopeTudyeckue 0CHOBbI HHPOPMATUKH

WNudopmanus, nanasle u 3HaHusA. MHOpMAIMOHHBIE MPOLECCH B MPHUPOJIE, TEXHUKE U
o01iecTBe.

HenpepbiBHbIE M AMCKPETHBIE BEIMYMHBI U cUrHaibl. HeoOXoauMocTh AMCKpeTH3aluu
uH(pOpMaLny, IpeHa3HAueHHOM 7151 XpaHEeHUsl, Hepeaadn 1 00padoTKU B IM(PPOBBIX CUCTEMAX.

JIBonyHoe KoaupoBaHue. PaBHOMEpHbIE M HEpaBHOMEpHBbIE KOABL. JleKOAMpPOBaHUE
COOOLIEHNH, 3alMCAHHBIX C IOMOIIbLI0 HEpaBHOMEPHbIX Koa0B. Ycioue Pano. Iloctpoenue
OJIHO3HAYHO [JEKOAMPYEMBIX KOJOB C IOMOIIBIO JAepeBa. EAMHUIIBI M3MEpEeHMs] KOIMYECTBa
uHpopmauuu. AnpaBUTHBIA OIXOA K OLIEHKE KOJIMYeCcTBa MH(OpMaIiy.

Cucrtembl cumcienus. Pa3BépHyTas 3amuch IENbIX W JPOOHBIX YHCEN B MO3UIIMOHHON
cucreMe cuucieHus. CBOICTBa MO3UIIMOHHOM 3allUCH YMCNA: KOJIMYECTBO LUGpP B 3alUCH,
IPU3HAK JEJIMMOCTH YHUCJIa HA OCHOBAaHUE CHCTEMbI CUMCIICHUS. AJTOPUTM IEpeBOJa LIEJIOro
yucia U3 P-u4HOM cuCTeMbl CUMCIIEHUS B AECATUUHYIO. AJITOPUTM I1€PEBOIa KOHEUHOU P-u4HOM
IpoOu B AECATUYHYIO. AJTOPUTM MEPEBO/IA LEIOTO YHCIIa U3 IECATHYHON CHCTEMBI CUUCIICHUS B
P-nunyto. [lepeBox koHeuHOW aecATHYHOM ApoOu B P-nunyro. JIBomyHas, BOCbMEpUYHas U
HIECTHA/IaTEpUYHAsl CUCTEMbI CUMCIICHUS, CBSA3b MEX]Iy HUMH. ApudmMerndyeckue onepanuu B
MO3ULMOHHBIX CUCTEMAX CUUCIICHM. TpordHas ypaBHOBELIEHHAs CUCTEMA CUUCIEHUs. JIBOUYHO-
JECSITUYHAs CUCTEMA CUUCIICHUSI.

Komupoanue TtekcroB. KomupoBka ASCIl. OpnobGaiithHple komupoBku. CranmapT
UNICODE. KomupoBka UTF-8. Ompenenenne uHGOPMAIMOHHOTO 00BEMAa TEKCTOBBIX
COOOILLIEHUN.

KonupoBanue nzobpaxennid. Onienka nHOOPMAIIMOHHOTO 00bEMa rpadUIecKnx JaHHBIX
IpU 33JaHHBIX pa3pelleHuu U IIyOMHe KoaupoBaHus LBeTa. L[BeroBble Mojenu. BexTopHoe
koaupoBanue. @opmatsl rpadudeckux dainos. Tpéxmepnas rpaduka. @pakranpHas rpaduka.

KonupoBanue 3Byka. OneHka HH(OPMAIMOHHOTO 00BbEMa 3BYKOBBIX JaHHBIX IpU
3a/laHHBIX 4aCcTOTE JUCKPETU3ALMH U Pa3psIIHOCTH KOJUPOBAHUSI.

Anrebpa noruku. [loHsTHe BbICKa3bIBaHMs. Bbicka3bpiBaTenbHble (HOpMBI (IPEAMKATEHI).
KBaHTOpBI Cyl1eCTBOBaHUS U BCEOOITHOCTH.

Jlornueckue omnepanuu. TaOmuikl UCTHHHOCTU. Jlormyeckue BblpakeHus. Jlormueckue
ToKJecTBa. Jloka3aTenbCTBO JIOTMUECKHUX TOXAECTB C TIOMOIIbIO TaOJMI] HMCTUHHOCTH.
Jlornueckue onepanuu 1 ONEPALUN HaJ MHOXKECTBAMH.

3aKoHbl anredpbl JIOTUKU. OKBUBAJIEHTHBbIE NPeoOpa3oBaHUs JIOTMUECKHUX BbIPAXKEHUM.
Jlorndeckue ypaBHEHHs U CUCTEMBI yPaBHEHUI.

Jlormueckue (yHKIMU. 3aBUCUMOCTh KOJIMYECTBA BO3MOXKHBIX JOTMUYECKMX (YHKIMH OT
KOJINYeCTBa apryMeHTOB. [1oyiHbIE cCCTEeMBI JIOTHYECKUX (YHKLIUH.

Kanonuueckue ¢opmbl Jornueckux BblpakeHUH. CoBeplIeHHbIE AU3IBIOHKTHUBHBIE H
KOHBIOHKTHBHbIE HOPMaJIbHBIE (POPMBI, AITOPUTMBI UX ITOCTPOEHUS 110 TaOIUIE HCTUHHOCTH.

Jlornueckue anemMeHTHl B cocTaBe KommnberoTepa. Tpurrep. Cymmartop. MHoOropaspsiiHbIi
cymmarop. IlocTpoeHne cxemM Ha JOTMYECKMX JJIEMEHTax I10 3aJaHHOMY JIOTUYECKOMY
BBIPAXEHHIO. 3aIIUCh JIOTUYECKOTO BBIPAXKEHHUSI 110 JIOTHYECKOH CXeMe.

IIpencraBieHne LEIbIX YUCEN B MAMATH KOMIIbIOTEpa. OrpaHUYEHHOCTh AMANa30HA YUCEN
IIpU OTpaHMYEHUHN KoJnW4ecTBa pa3psaoB. llepenonHenue paspsanHoil ceTku. besz3sHakoBble U
3HAKOBbIE JaHHBIE. 3HAKOBBIN OUT. JIBONYHBII TOMOIHUTENbHBIN KO/ OTPULATEIbHBIX YHCEN.

[ToOuToBble noruueckue omnepauuu. Jlornueckuid, apudpMeTudeckuil MW IUKIMYECKUN
casury. lllugpoBanue ¢ moMoIbI0 TOOUTOBOM omepaun «uckitoyaromee MJIN».

[IpencraBieHue BELIECTBEHHBIX YUCEI B MAMSITH KOMIIbIOTEpa. 3Havalas 4acTb U MOPSA0K
yucia. JluanazoH 3HaUCHU BellecTBEHHBIX yucel. [IpoGneMbl XpaHeHHs BEIIECTBEHHBIX YHCEl,



CBSI3aHHBIE C OTPAaHUYEHUEM KOJMYECTBA Pa3psaoB. BellonHeHue onepanuii ¢ BENECTBEHHBIMU
YHCIaMHU, HAKOTUIEHUE OMIMOOK MPH BBIYUCIICHUSX.

AJITOPUTMBI M IPOTPAMMHUPOBAHHE

OmnpezneneHnre BO3MOXKHBIX PE3yJIbTaTOB PabOTHI MPOCTEHIINX aIrOPUTMOB YIIPABIICHUS
WCIIOJIHUTENIIMU U BBIYUCIUTEIBHBIX aIrOpUTMOB. OnpenesneHne HUCXOOHBIX JaHHBIX, IpU
KOTOPBIX QJITOPUTM MOXKET AaTh TPeOyeMblil pe3ybTar.

Otanbl pelleHds 3aJad Ha KomibroTepe. MHCTpyMeHTanpHbIE CpeACcTBa: TPaHCIATOP,
OTIaIYMK, TpouarpoBIIK. KOMIUIIAIMS 1 MHTEpIIpEeTalis IporpaMM. BupTyanbHble MallluHBL.

WuTerpupoBannas cpena paszpabotkd. Mertonbl otTiaaku mporpamm. Mcmonb3oBaHue
TpacCUpOBOYHBIX Tabmui. OTianouHbiii BeIBOA. [lomaroBoe BBIMOMHEHHE NMpOrpaMMbl. Todku
octa”oBa. [IpocMOTp 3HaUE€HMI1 IEPEMEHHBIX.

S3pik mporpammupoBanust (Python, Java, C++, C#). Tumbl JaHHBIX: IEIOYHUCICHHBIC,
BEILIECTBEHHbBIE, CHMBOJIbHBIE, JIorTuueckue. BerBnenuns. CnoxHble yciaoBus. L{ukibl ¢ ycnoBueMm.
[Muxnsl 10 epeMeHHoN. B3auM03aMeHseMOCTh PAa3IM4HbIX BUJIOB LIUKIOB. MIHBapuaHT LUKIIA.
CocraBiieHHE LUKIIA C UCIIOJIB30BAHUEM 3apaHee ONPENEIEHHOIO NHBAPUAHTA IUKIIA.

HoxymentupoBanue nporpamm. Mcnosib3oBanue kommeHTapueB. [loaroroBka onucanus
MIpOrpamMMbl U UHCTPYKLIUHU ISl IOJIb30BATEIA.

AnropuT™MBl 00paOOTKM HATYpPAIIbHBIX YHCEN, 3aHCAHHBIX B TO3WIHOHHBIX CHCTEMax
CUMCIICHHUS: pa30MeHHe 3amuch 4YHclia Ha OTHAeJbHbIe LU(DPBI, HAXOXKICHHE CYMMBI U
npou3BeAeHus udp, HAX0XKICHHE MAKCUMAIbHON (MUHUMAIBHON) U PHIL.

HaxosxieHue Bcex mpoCThIX YKCell B 33JJaHHOM Jauana3oHe. [Ipeacrasienue yucna B Buie
Habopa MPOCTHIX COMHOKHUTENEH. ANITOPUTM OBICTPOTO BO3BE/ICHHS B CTETICHb.

OO0paboTka naHHBIX, XpaHsauuxcs B ¢aitnax. TekcroBble U 1BOUYHbIE (aiinbl. DaiinoBbie
niepeMeHHkbIe ((haiinoBeie yka3arenu). Urenne u3 ¢daiina. 3anuch B (aii.

PazOuenue 3amaun Ha noazagauu. [loamporpammel (poreaypsl U GyHkuuu). Pexypceus.
PexypcuBubie 00bekThl ((ppakTansr). PexypcuBHbie mpoueaypsl U ¢yHKuH. Mcmons3oBanue
CTEeKa JIJIsl OpraHU3allK PEKYPCUBHBIX BbI30BOB.

Hcnonp30Banne cTaHgapTHOW OWMOMMOTEKH s3bIKa MporpammupoBanus. [lonkmodeHnne
O6MOIMOTEK MOANPOTrpaMM CTOPOHHUX Mpou3BoaUTENeH. MOAYNbHBIM HPUHIUI TOCTPOECHUS
POrPaMM.

Yucnennsle MeToAbl. TouHoe W MpUONMKEHHOE pelieHus 3ahadu. YHCIeHHbIE METOMAbI
pelleHus YpaBHEHM: MeToja mepebopa, MeTOJA MOJIOBUHHOrO jeneHus. I[lpubnmxénHoe
BBIUUCIICHHE JUIMH KPUBBbIX. Bbruncienue rmiomaneid Guryp ¢ moMoIbl0 YUCIEHHBIX METO/I0B
(MeToa MpSAMOYTOJILHUKOB, MeTo1 Tpanemuil). [louck makcumyma (MUHUMYMa) QYHKIIMH OJTHOM
NIEPEMEHHOI METO0M IIOJIOBUHHOTO JIEJICHUS.

OOpaboTka CUMBOJIBHBIX JaHHBIX. BcTpoeHHbIe QYHKIMH A3bIKa TPOrPaMMUPOBAHUS AJIs
00pabOTKM CHMBOJIBHBIX CTPOK. AJTOPUTMBI OOpabOTKM CHUMBOJIBHBIX CTPOK: TOACYET
KOJIMYECTBA MOSBJICHUM CHMBOJIA B CTPOKE, pa30MEHHe CTPOKHM Ha CJIOBa IO MPOOEIbHBIM
CHUMBOJIaM, IIOUCK ITOJICTPOKH BHYTPH JAHHOM CTPOKH, 3aME€HA HAIEHHOW MOICTPOKH Ha IPYTyIO
CTpoky. ['eHepaiuss Bcex CIIOB B HEKOTOPOM aji(aBUTE, YIOBIETBOPSAIOIINX 3aJaHHBIM
orpanndeHusM. [IpeobpazoBaHue uncia B CHMBOJIBHYIO CTPOKY U 0OPaTHO.

MaccuBbl U MOCIEAOBATENbHOCTH 4YHceNl. BpruncieHne 0OOOMIEHHBIX XapaKTEPUCTHK
3JIEMEHTOB MAacCHBa WJIM YHCIOBOH IMOCIENIOBATEIbHOCTH (CYyMMBI, MPOU3BEICHUS, CPEIHEro
apu(QMEeTUYECKOr0, MUHUMAJIBHOIO U MAaKCHUMAJIbHOTO 3JEMEHTOB, KOJMYECTBAa 3JIEMEHTOB,
YJIOBJIETBOPSIOIIMX 3a/laHHOMY YCIIOBHIO). JIMHEHHBII MOKCK 3aJJaHHOTO 3HaYEHUs B MacCUBE.

CoptupoBka ogHOMEpHOro MaccuBa. [IpocTeie METOIBI COPTUPOBKM (METOJ IMYy3BIPHKA,
METOJ BBIOOpPA, COPTUPOBKA BcTaBkaMu ). COpTUPOBKaA CIMsIHUEM. bbicTpas copTUpOBKa MaccuBa
(anroputm QuickSort). /IBoMYHBII MOKCK B OTCOPTUPOBAHHOM MAaCCHBE.

JIBymMepHbIE MacCHBBI (MaTpHIbl). AJTOPUTMBI OOpaOOTKM JBYMEPHBIX MAaCCHBOB:
3all0JIHEHHE JBYMEPHOTO0 YHCJIOBOIO MAacCHBa IO 3aJlaHHBIM IpaBUjIaM, MOUCK 3JEMEHTa B



JBYMEPHOM MAaCCHUBE, BBIYUCIEHUE MAKCUMyMa (MHHMMYMa) U CyMMBI 3JIEMEHTOB JIByMEPHOI'O
MaccHBa, IEPeCTaHOBKA CTPOK U CTOJIOIIOB ABYMEPHOTO MAacCHBA.

NudpopmaninoHHbIe TEXHOJIOTHH

TexcroBeiii mponeccop. PegaktupoBanue u dopmarupoanue. [Iposepka opdorpaduu u
rpaMMaTuky. CpeacTBa OMCKA U aBTO3aMEHBI B TEKCTOBOM IIporeccope. Vcnonb30Banne CTUie.
CTpyKTypHpOBaHHbIE TEKCTOBBIE HOKyMeHThL. CHOCKH, oryaBieHue. KomiekruBHas paborta c
JOKyMeHTaMu. IHCTpyMEHTBI pelieH3UpOBaHus B TEKCTOBBIX Iporeccopax. O6mauHble CepPBUCHL.
HenoBass mepenucka. Pedepar. [lpaBuna UMTUpPOBAaHUS MCTOYHUKOB U odopmiieHus
6ubnuorpaduueckux ccbutok. OpopmiieHre CucKa JUTepaTypbl. 3HAKOMCTBO ¢ KOMIIbIOTEPHOM
BEPCTKOM TekcTa. TexHHueckue cpeicTBa BBoja TekcTa. Crenuanu3upoBaHHBIE CpPEICTBA
pPENAaKTUPOBaHUS MAaTEMAaTUYECKUX TEKCTOB.

Amnanu3 nanueix. OCHOBHBIC 33714l aHAJINM3A IAHHBIX: IPOrHO3UPOBAHKE, KIIACCH(PHUKAIIHS,
KJIACTEpU3allis, aHAJIN3 OTKIOHeHuH. [locienoBaTenbHOCT pEIlIeHUs 3ajad aHaJn3a JaHHBIX:
cOOp TMEepBUYHBIX JAHHBIX, OYMCTKAa M OLEHKA KayecTBa JAaHHBIX, BBIOOP W/WIM TOCTPOCHUE
MOJieNId, NpeoOpa3oBaHUE MAAaHHBIX, BU3yaJIM3allMsl JaHHBIX, HMHTEpPIpETalus pe3yJbTaToB.
[IporpaMMHBIE CpeICTBA W HMHTEPHET-CEPBUCH ISl 0OpabOTKM W TPEACTABICHUS JIaHHBIX.
Bbonbive nannele. Mammnanoe oOyueHue. MIHTeeKTyanbHbIi aHaIn3 JaHHbIX.

AHaiu3 JaHHBIX C TOMOILBIO IEKTPOHHBIX TaOMUL. BblunMcieHue CymMMbl, CpEaHETro
apupMeTHuecKkoro, HauOospLIero (HAUMEHBLIEr0) 3HAYEHUs Juana3oHa. BeruucieHnue
K03 uIIMeHTa KOPPENSIUH JABYX PAIOB HaHHBIX. [locTpoeHue CTONOYATHIX, JMHEHYATHIX U
KpyroBbix auarpamm. [loctpoenue rpadgukos Gynkuuii. [lonbop nuHum TpeHaa, pemeHue 3aaay
IPOrHO3UPOBAHUS.

YucneHHoe pellleHHe YpaBHEHUH € MOMOINBI0 1oadopa mapamerpa. OnTUMHU3ALMS Kak
NOMCK HAWIy4dllero pelieHus B 3aJaHHbIX ycioBusX. lLleneBas ¢yHKuuMs, OrpaHHMYEHUS.
JlokanbHble U TN100ANbHBIM MUHUMYMBbI LiesieBOM (yHkuuu. PemieHue 3amad onTUMM3aLuU C
MIOMOMUIBIO AJIEKTPOHHBIX TAOJIULI.

11 KJIIACC

Teopernueckne 0cHOBbI MHPOPMATHKHU

Teopernueckre MOAXOJbI K OLEHKE KOJIMYeCTBa HMH(OpPMAaLUU. 3aKOH aJIUTUBHOCTH
uHpopmanuu. Gopmyna Xaprnu. Mapopmanus u sepositHocTs. Gopmyna LllenHona.

Anroputmsl cxatus gaHHbeIX. Anroput™m RLE. Anroputm Xaddmana. Anroputm LZW.
ANTOPUTMBI CKATHUS JA@HHBIX C MOTEPSAMU. YMEHBIIEHHE TJIyOMHBI KOJUPOBAaHUS IIBETA.
OcHoBHble uaeu anroputmos cxatus JPEG, MP3.

CkopocTh mepenaud JaHHBIX. 3aBUCHMOCTb BPEMEHM Iepenadd OT MH(OPMalMOHHOIO
00bEMa JTaHHBIX M XapaKTEpUCTHK KaHana CBs3U. [IpUYMHBI BO3HUKHOBEHMS OLIMOOK IpH
nepenave AaHHbIX. Kopl, mo3BossoNnMe 00HAPYKUBATh U UCIPABIATH OIMIMOKH, BO3HUKAIOIINE
npu nepegaye naHHbIX. PaccrosHue Xsmmuura. Koguposanue c¢ moBTopeHueM OutoB. Komabl
X3MMUHra.

Cuctembl. KommoHeHTsl cucteMbl M uX B3aumojeiictBue. CuctemHblii 3¢ (dexT.
VYnpasnenue kak nHGOpMAITMOHHBIN TTporiecc. OOpaTHas CBA3b.

Monenn u  MmozenupoBanue. Ilens  MoapenupoBaHusa. CoOTBETCTBHE — MOJENN
MOJIETUPYeMOMY OOBEKTY WJIM TpOILEecCy, eI MojenupoBaHus. Popmanusanusi TpUKIaTHbIX
3azad.

[IpencraBieHue pe3ynbTaTOB MOJEIMPOBAHUS B BHJE, YAOOHOM JJIi BOCHPUSITUS
yesoBekoM. ['paduueckoe nmpeacTaBieHue JaHHBIX (CXeMbl, TaOIHIIbL, IpaduKn).

I'padpl. OcHoBHBIE mOHATHS. Buael rpados. Omnucanue rpadoB ¢ HNOMOIIBIO MaTpUIl
CMEKHOCTH, BECOBBIX MATpHIl, CIHCKOB CMEKHOCTH. PellleHne anropuTMHUYecKuX 3ajad,
CBS3aHHBIX C aHaJIM30M Tpad)oB (MOCTPOCHHE ONTUMAIBHOIO IMYTH MEXAY BeplIMHaMH Tpada,



ONpeZcIeHNEe KOJIWYECTBA PpA3JIMYHBIX IIYTEM MeEXAYy BEpIIMHAMM OpPHUEHTUPOBAHHOTO
AIUKINYeCcKoro rpada).

HepeBws. bunapnoe nepeo. JlepeBbs moucka. CriocoObl 00xoa aepea. [Ipeacrasienue
apu(METHUECKUX BBIpAXEHUH B BHJIE JepeBa. J[MCKpPEeTHbIE UTPHI JABYX WIPOKOB C TOJIHOMN
uHpopmauueil. Ilocrpoenue nepeBa nepedbopa BapHaHTOB, ONMCAHME CTPATETMU WIPbl B
TabIMaHOM (hopMe. BBHIMTPHIIIHBIE U MPOUTPHIIIHBIC TTO3ULIUHU. BEIMTPHIIHBIE CTPATETHH.

CpenctBa HCKYCCTBEHHOTr0 UHTEIIEKTa. CepBUCH MAIMHHOTO NIEPEBOA U PACIIO3HABAHUS
yctHOM peun. KoruutuBHbIe cepBUCH. MaeHTHUKAIMS 1 TTOUCK N300payKeHH, pacrio3HaBaHHE
mun. CamooOydaromuecst cucTeMbl. VICKyCCTBEHHBIH HHTEIUIEKT B KOMIIBIOTEPHBIX MIpPax.
Mcnonp30BaHue METOA0B HCKYCCTBEHHOTO HHTEIJIEKTa B 00yJaronux cucteMax. Mcmnons3oBanue
METO/I0B HMCKYCCTBEHHOTO MHTEIJIEKTa B poOoToTexHuke. MHrepHer Bemieid. IlepcriekTuBbl
pa3BUTHS KOMIIBIOTEPHBIX HHTEIUIEKTYaJIbHBIX cucTeM. HelipoHHble ceTH.

AJITOPUTMBI H IPOIPAMMHPOBAHHE

dopmanusanus NOHATUSA anroputMa. MammnHa TerOpUHIa Kak yHHBEpCAJIbHas MOJEIb
Bbluncienuil. Teauc Yeépua—Twropunra.

OneHka CI0KHOCTU BblYMCIeHUI. Bpemsi paboTbl U 00BbEM HCHOIB3yEeMOM MaMsTH, UX
3aBUCUMOCTb OT pa3Mepa MCXOAHbIX JaHHbIX. OIlEHKa aCUMITOTHYECKOW CII0OXKHOCTH
QITOPUTMOB. AJITOPUTMBI TTOJIMHOMHAIBHON cloxHOCTH. [lepebopubie anroputmsl. [Ipumeps
pa3IMYHBIX AJITOPUTMOB PEIICHUS OJHOM 3a7a4, KOTOPbIE UMEIOT PA3JINYHYIO CIOKHOCTb.

[Torck TpPOCTBIX YHMCEN B 3aJaHHOM JIMalla30HE C IOMOIIBI0 AJTOPUTMA «PELIETO
Opatochenar.

MHoropa3psgHble eJble YUCIIa, 3a/1a41 JITUHHON apu(METHKH.

CnoBapu (accouuMaTHBHBIE MAaCCHUBBI, OTOOpaxeHus). Xom-tabmuuel. IlocTpoeHune
an(aBUTHO-4aCTOTHOI'O CJIOBAps IS 33JaHHOTO TEKCTa.

Crexu. AHanu3 NpaBUIBHOCTH CKOOOYHOrO BbIpakeHus. Bbruncienue apupmMeTnyeckoro
BBIPA)KEHUSI, 3aIMCAHHOTO B MOCT(HUKCHOM (hopme.

Ouepenu. Mcnonp30Banue ouepenu A1 BpEMEHHOTO XPAHEHUS JaHHbIX.

Anroputmbl Ha rpadax. IlocTpoeHne MUHUMAIBLHOTO OCTOBHOTO JEpeBa B3BEIICHHOTO
CBSI3HOTO HeOpHeHTHpoBaHHOro rpada. KonamuecTBo pa3nuyHbIX MyTed MeXIy BEepUIMHAMHU
OpPUEHTUPOBAHHOTO AlUKINYecKoro rpada. Anroputm JleWKCTpsl.

JepeBbs. Peanuzanus nepeBa ¢ MOMOIIBIO CCBUIOYHBIX CTPYKTYp. /IBonuHble (OMHApHBIE)
nepeBbst. [locTpoeHue nepeBa Aisl 3aJlaHHOTO apu(MeTHYecKoro BbIpakeHUs. PexkypcuBHbIE
IrOpUTMBI 00X0/a fepeBa. Mcnonb3oBaHUe CTeKa U ouepean A 00X0/1a 1epeBa.

JluHamuueckoe NporpaMMHUpOBaHME KaK METOJ pELIeHUs 3aJad C COXpaHEHHEM
IIPOMEXYTOUHBIX  PE3yJIbTaTOB.  3aJaud, pelaeMble ¢  IOMOIIBI  JUHAMHUYECKOTO
POrPaMMUPOBAHUSA: BBIYMCICHUE PEKYPCHUBHBIX (DYHKIMH, MOJACYET KOJIMYECTBA BapHUAHTOB,
3a/1a4i ONTUMHU3ALUH.

[TonsiTue 00 OOBEKTHO-OPUEHTUPOBAHHOM IporpaMMupoBaHuH. OOBEKTHl U KIIACCHI.
CaoiicTBa u MeTo/1bl 00beKTOB. OOBEKTHO-OPUEHTUPOBAHHBIN aHanu3. Pa3paboTka nporpamm Ha
OCHOBE 00BEKTHO-OPUEHTHPOBAHHOTO NoaxoAa. HKancynsauus, HacneqoBaHue, MoJIuMophusm.

Cpenpl ObicTpoit pa3zpaboTku mporpamM. [IpoexktupoBaHue HHTepdeiica Moyb30BaTeNs.
Hcnonp30BaHre TOTOBBIX YIPABISEMBIX 2JIEMEHTOB ISl IOCTpOEHUsI HHTepdeiica.

00630p A3bIKOB TporpaMmupoBanus. [loHsATHE 0 MapagurMax MporpaMMHpPOBaHUS.

NHpopManMoOHHBIE TEXHOJIOTHH

Oransl KOMIBIOTEPHO-MATEMaTHYECKOT'0 MOJISIMPOBAHUS: TOCTAHOBKA 3a/1a4H, pa3paboTKa
MOJIeJIM, TECTUPOBAHUE MOJIENH, KOMIIBIOTEPHBIH OKCIIEPUMEHT, aHallu3 pe3ylbTaToB
MOJIEJTMPOBaHUS.

Juckperuszanusi Npud MaTeMaTUYECKOM MOJEIUPOBAHUU HEMPEPBIBHBIX IPOLECCOB.
MopenupoBanue JABWXeHHA. MojenupoBaHie OHOJIOTHYECKUX CHCTEM. MaremaTtudyeckue
MOJIEJIHN B 9KOHOMUKE. BrruucnurenbHble SKCIIEPUMEHTHI ¢ MOJIESIMHU.



OG6paboTka pe3yabTaTOB »JKCHepuMeHTa. MeTon HauMeHbIUX KBaapaToB. OleHKa
YHCJIOBBIX TApAMETPOB MOJICIUPYEMBIX 0OBEKTOB U MpoIieccoB. BoccTanoBienue 3aBUCUMOCTEN
10 pe3ybTaTaM YKCIIEPUMEHTA.

BepositHocTHbie Momenu. Metonsl Monte-Kapno. MMurtanmoHHoe MOAEIMpPOBaHUE.
CucreMbl MaccoBOr0 00CITyKUBaHUS.

Tabmuunble (pensiuroHHbIE) Oa3bl AaHHBIX. Tabnuua — mpencTaBiieHHE CBeIEHUH 00
OJHOTHIHBIX 00BekTax. [lone, 3ammceh. Kimrou Tabmmipl. PaGoTa ¢ roroBoii 0a30i JaHHBIX.
3anonnenne 6a3bl AaHHBIX. [loMCK, COPTHPOBKA M (PUIBTpAIUs TaHHBIX. 3alIPOCHl Ha BHIOOPKY
JAHHBIX. 3aPOCHI C MapaMeTpaMu. Beraucisiemsle 1oss B 3ampocax.

MHuorortabnuunbeie 0a3bl AaHHBIX. THIBI CBA3el MeXIy Tabmunamu. BHEMmHWN Kirod.
[{enocTHOCTB 6a3bl JaHHBIX. 3aMPOCHl K MHOTOTA0IMYHBIM 0a3aM JaHHbIX.

WNHuTtepuer-nipriiokeHus. [lonsaTre 0 cepBepHON U KIMEHTCKOM 4acTAX canTa. TexHOJIorus
«KIIUEHT — cepBep», €€ NocTonHCTBA U HepocTaTki. OcHOBHI sa3bika HTML 1 kackannbIx Tabnui
ctuneit (CSS). Crienapuu Ha s3bike JavaScript. @opmMbl Ha BeO-CTpaHHIIE.

Pazmernienue BeO-caiiToB. Ycmyra xocTuHra. 3arpyska (aitioB Ha CaiT.

BBox m300pakeHHid C MCIOJIIB30BaHUEM PA3IHYHBIX IUPPOBBIX YCTPOMCTB (LHU(POBBIX
dboToanmapaToB U MHKPOCKOIIOB, BUIEOKAMEp, CKAHEPOB U JIPYTHX YCTPOMCTB). I'paduueckuii
penakrop. Pa3zpemenne. Kanpuposanue. Mcnpasinenne nepcnektusbl. [ nctorpamma. Koppekuus
ypoBHeH, koppekiusi 1Beta. OOeciBeuyrBaHHE IBETHBIX H300pakeHuil. Perymb. Pabora ¢
oOnactsMu. OUIbTPHIL.

Mmuorocnoitable n3o0paxeHus. TexctoBble ciou. Macka cnosi. Kanamel. CoxpaHeHnue
BbIZIcIeHHOW oOnactu. IloaroroBka winmocTpanuii  aisi  BeO-callTOB.  AHUMHUPOBAHHBIC
HU300paKeHHUS.

Bekropnas rpaduka. [Ipumurueel. M3MeHeHue mopsaka 3JeMEHTOB. BripaBHUBaHUE,
pacupenenenue. ['pynnupoBka. Kpuble. @opMarbl BEKTOPHBIX PHUCYHKOB. Mcnonb3oBaHue
KOHTYpOB. Bekropuzanus pacTpoBBIX H300pakeHU.

[IpuHUMIIBI TOCTPOEHUSI U PENAKTUPOBAHUSA TPEXMEPHBIX Mojenel. CeTouHble MOJEIH.
Martepuansl. MoaenupoBaHue HCTOUHUKOB ocBeleHus. Kamepsl. A autusHble TexHoaoruu (3D-
npuHTepsl). [ToHsTHE O BUPTYaTbHON PEANbHOCTH U JIOTIOJIHEHHON pealbHOCTH.



IIJIAHUPYEMBIE PE3YJIBTATBI OCBOEHMA ITIPOI'PAMMBI 110 THOOPMATHUKE
(YTJIYBJIEHHBIM YPOBEHbB) HA YPOBHE CPEJHEI'O OBIIEI'O OGPA3OBAHMA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PEe3YNbTAThl OTPAXKAIOT TOTOBHOCTH M CIOCOOHOCTh OOyYarONIUXCS
PYKOBOJCTBOBATbCS CHOPMUPOBAHHON BHYTPEHHEN MO3UIMEH TMYHOCTH, CHCTEMOM IEHHOCTHBIX
OpUEHTAINI, TO3WTUBHBIX BHYTPECHHUX YOCKIEHUH, COOTBETCTBYIOIIMX TPAJAULNOHHBIM
LEHHOCTSAM POCCHICKOro 0o0IIecTBa, pacHIMpPEHUE KU3HEHHOTO OMbITA U OIbITa ACSITETLHOCTU B
Mpolecce  pealM3alii  CPEICTBAMH  y4eOHOTO  mMpeaMeTa OCHOBHBIX — HalpaBlICHUH
BOCIUTATEIbHON JESATEIIbHOCTH.

B pesynbrare m3ydeHws: MHPOPMATHKKA Ha YpPOBHE CpeIHEro oodimiero obpa3oBaHUS Yy
oOyuaromierocst 6yayT chopMUPOBaHbI CIEAYIONINE JUYHOCTHBIE PE3YJIbTAThI:

1) rpaaaHCKOro BOCIUTAHMS:

OCO3HAHHE CBOMX KOHCTUTYLMOHHBIX IpaB M OOA3aHHOCTEH, yBakKeHHWE 3aKOHA U
MPABOIOPSAZIKA, COOJIOACHHE OCHOBOIIOJIATAIOIIUX HOPM HH(POPMAIIMOHHOTO TIpaBa U
nH(pOpMaIMOHHOM 0€301MaCHOCTH;

TOTOBHOCTh TIPOTHBOCTOSITH HJICOJIOTHU OSKCTPEMH3Ma, HAlMOHAIW3MA, KceHOo(oOuH,
TUCKPUMHUHAIIMA 1O COIMAIbHBIM, PEIMTHO3HBIM, PAcOBBIM, HAI[MOHAJIbHBIM IPU3HAKAM B
BUPTYaIBHOM IIPOCTPAHCTBE;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

[IEHHOCTHOE OTHOIIICHHWE K MCTOPUYECKOMY HACJIEIUI0, MOCTKEHUsAM Poccum B Hayke,
UCKYCCTBE, TEXHOJIOTHSX, IMOHMMaHHE 3Ha4eHHs HWHOOPMATUKM KaK HAyKH B SKU3HU
COBPEMEHHOT0 00IIIeCTBa;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

c(OPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STHYECKOTO TIOBEICHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAIIMIO U IPUHUMATh OCO3HAHHBIE PEIICHHSI, ODUCHTHPYSICh Ha
MOpaTbHO-HPABCTBEHHBIC HOPMBI M IICHHOCTH, B TOM YHUCJIe B ceTH MHTEpHeT;

4) 3cTeTHYEeCKOro BOCIMTAHMS:

ACTETHYECKOE OTHOIICHHWE K MHpPY, BKIIOYAs 3CTETHUKY HAYYHOTO H TEXHHUYECKOTO
TBOPUYECTBA;

CIIOCOOHOCTh BOCIIPUHUMATH Pa3IMIHBIC BUIBI UCKYCCTBA, B TOM YHCJIE OCHOBAaHHOTO Ha
MCIIOJIb30BaHUU MH(POPMAIIMOHHBIX TEXHOJOTHIA;

5) puzuveckoro BOCIMTAHUSA:

c(hOpMUPOBAHHOCTH 3/I0POBOTO M 6€30MacCHOT0 00pa3a KU3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO, B TOM UHUCJIE 3a CUET COOM0ICHHS TpeOOBaHMI 0€30MacHOM dKCIUTyaTalluu
cpeacTB MHGOPMAITMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTH;

6) Tpya10BOr0 BOCTIMTAHUS:

TOTOBHOCTb K aKTUBHOM JAESITENTbHOCTH TEXHOJIOTHUECKON M COI[MAIbHOM HAMPaBICHHOCTH,
CIIOCOOHOCTh MHUIIMUPOBATH, TUTAHUPOBATH U CAMOCTOSITEIILHO BBITIOJHATE TAKYIO JISATEITHBHOCTH;

uHTepec K chepam mpodeCCHOHATBHOM AEATEeIbHOCTH, CBA3AHHBIM C HH(OPMATHKOM,
MPOrPaMMHUPOBAHUEM M HH(OPMAITMOHHBIMH TEXHOJOTHUSIMH, OCHOBAHHBIMH Ha JOCTHKCHHSIX
HaykK WHGOPMATUKU M HAYYHO-TEXHHUYECKOTO IMPOrpecca, YMEHHE COBEPIIATh OCO3HAHHBIN
BBIOOp Oymytei mpodeccruu U pealin30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIJIaHBI,

TOTOBHOCTb U CIIOCOOHOCTH K OOpa30BaHHIO U CaMOOOpPA30BAaHUIO Ha MPOTSHKEHUHM BCel
KH3HU;

7) IKOJIOTHYECKOT0 BOCTIUTAHMS:

OCO3HaHHE MI00ATEHOTO XapaKTepa KOJOTHICCKHUX MPOOJIeM | ITyTeH UX PEIICHHUS, B TOM
qrclie ¢ Y4€TOM BO3MOXKHOCTEH WH(OPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUI;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:



c(OPMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH, JOCTHXKEHHSIM HAYYHO-TEXHUYECKOT0 ITpOrpecca v 00IEeCTBEHHOM PaKTUKH, 32
CuéT NOHUMAHUS pPONM HHGPOPMAMOHHBIX PECYpCOB, HH(POPMAIIMOHHBIX IPOIECCOB H
MH(POPMALIMOHHBIX TEXHOJIOTUH B YCIOBUAX HU(PPOBOM TpaHCHOpPMALUU MHOTUX chep KHU3HH
COBPEMEHHOT0 O0IIECTBa;

OCO3HAHME IICHHOCTU HAyYHOW JEATENbHOCTH, TOTOBHOCTH OCYIIECTBISITH NMPOEKTHYIO U
MCCIIEI0BATEIbCKYIO SSITEIbHOCTh HHANBUAYAIBHO U B TPYIIIE.

B mpomecce moCTHKEHHMS JHMYHOCTHBIX PE3YJIBTaTOB OCBOCHHS IPOrpaMMBI  I10
uHpopMaTUKe y  OOydYalOIIMXCS  COBEPIICHCTBYETCS  AMOIMOHAIBHBIA  HHTEIUICKT,
IpeAIoJIararoui chOpMUPOBAHHOCTD:

caMOopeTyJIMPOBaHMsI, BKIIIOYAIOIIEr0 CAMOKOHTPOJIb, yMEHHE IPUHUMATh OTBETCTBEHHOCTD
3a cBOE MOBEJICHHE, CIIOCOOHOCTh aJallTUPOBATHCS K SMOIIMOHAIBLHBIM H3MEHEHUSAM U MIPOSIBIATH
THOKOCTh, OBITH OTKPBITHIM HOBOMY;;

BHYTPEHHEH MOTHBAIMH, BKJIIOYAIOIICH CTpEMJICHHE K JOCTID)KEHHUIO LENU U YCIeXy,
OINITUMHU3M, HHUIIMATUBHOCTh, YMEHHE JICHICTBOBATH, HCXO/ISl M3 CBOUX BO3MOXKHOCTEIH;

OMITATUH, BKIIOYAMONIEH CHOCOOHOCTh TMOHMMATh 3MOIMOHAILHOE COCTOSHHUE IPYTHX,
YYUTHIBATh €ro0 MpPHU OCYIIECTBICHUM KOMMYHHMKALMH, CIIOCOOHOCTh K COYYBCTBHIO H
COIIEPEKHBAHHUIO;

COIMAJIbHBIX HABBIKOB, BKIIIOYAIOIIUX CIOCOOHOCTH BBICTPAMBATh OTHOLICHUS C APYTHMMHU
JFOAbMU, 3200THTHCS, IPOSBIISTh MHTEPEC U Pa3peliaTh KOHMIUKTHI.

METANPEIAMETHBIE PE3YJIBbTATHI

B pesynprare m3ydeHus WHPOPMATUKH HAa YPOBHE CpeIHEro oomero oOpa3oBaHUS Yy
oOyuarorierocst OyayT CcHOpPMHUpPOBAaHBI METANpPEJAMETHBIC PE3yJbTaThl, OTPaXKCHHBIC B
YHUBCPCAJIBbHBIX y‘-Ie6HI)IX IlefICTBI/IFIX, a UMCHHO — IIO3HABATCJIbHBLIC YHUBCPCAJIBbHBLIC y‘-Ie6HI)Ie
JCUCTBHSI, KOMMYHHKATHBHBIC  YHHBEpCaJbHbIe  y4eOHBbIC  JCHCTBHSA,  PETyJISTHBHBIC
YHHUBEpCaJIbHbIEC yUeOHbIE IEHCTBUS, COBMECTHAS JESTENbHOCTD.

Ilo3naBaTebHbIE YHHBePCAJIbHbIE YueOHbIE 1eHCTBUS

1) 6a3oBble JIOTHYeCKHE 1eCTBUS:

CaMOCTOSITENIbHO (OPMYJUPOBaTh M aKTyaJU3HpOBaTh IMpoOJeMy, paccMaTpUBaTh €&
BCECTOPOHHE;

YCTaHABJIMBATb CYIIIGCTBGHHI)II\/JI MIPU3HAK WK OCHOBAHUS IJId CPABHCHUS, KJ'IaCCI/I(l)I/IKaIH/II/I
1 0000IIEeHMS;

OTIPEIETISATh eI JACSITEIIbHOCTH, 33/1aBaTh MapaMeTPhl U KPUTEPUU UX JIOCTUKEHUS;

BBISIBJIATh 3aKOHOMEPHOCTU U TPOTUBOPEUMS B PACCMATPUBAEMBIX SIBIICHUSIX;

pa3pabaThIBaTh IUJIaH PEIIEHUS MPOOJIEMBI ¢ YIETOM aHAIN3a UMEIONIUXCS MaTepUaIbHbIX
1 HEMaTepHaIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBLI B JACATCIBHOCTb, OUCHHWBATH COOTBCTCTBHUEC PC3YJIbTATOB ICIIAM,
OIICHUBATh PUCKH MOCIEACTBUI JESITEIBHOCTH;

KOOPJAMHHUPOBATh M BBINOJHATH pabOTy B YCJIOBUAX pEaJbHOTO, BHUPTYaJbHOTO U
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHUS;

Pa3BUBATH KPCATHUBHOC MBIIIJIICHHUE IIPU PCIICHHUN JKU3HCHHBIX HpO6J’I€M.

2) 0a30BbIe HcCeI0BaTEIbCKHE 1eCTBHS:

BIIAJICTh HABBIKAMHU Y4EOHO-HCCIIECOBATENHCKON M MPOCKTHOM JEATETbHOCTH, HAaBBIKAMH
pazpetieHusi mpobIeM, CIOCOOHOCTBI0O M TOTOBHOCTHIO K CaAMOCTOSITEIEHOMY TOMCKY METO/IOB
pPEIICHUA NPAKTUYCCKUX 3aJa4, HPUMCHCHHIO PAa3JIMYHBIX METOI0B ITO3HAHU A,

OCYILIECTBIISITh PA3JIMYHBIE BHUABl JEATEIBHOCTH IO IOJYyYEHHUIO HOBOTO 3HAHHUS, €Tro
HHTCpIIpCTALlNH, npeo6pa3013aHmo U IMPUMCHCHHUIO B PA3JIMYHBIX y‘IC6HBIX CUTyalusax, B TOM
qrclie TIPU CO3aHUU YUYEOHBIX U COIMABHBIX TIPOEKTOB;



(dbopMHpOBaTh HAYYHBIA THIT MBIIUICHHS, BIAJCTh HAYYHOW TEPMHHOJIOTHUECH, KITFIOYESBBIMH
HNOHATHUAMHA U MCTOJaMHU,

CTaBUTh M (OPMYIHPOBATH COOCTBEHHBIC 3aJaud B OOpPa30BaTECIBHOU IEATEIHLHOCTH U
KU3HCHHBIX CI/ITyaI_[I/ISIX;

BBISIBIISITh IPUYMHHO-CIICACTBEHHBIC CBSI3U M aKTyaJlM3UpPOBATh 3ajady, BBIJBUTATh
THUIIOTE3Y eé pelICHU, HAXOAUTHb apryMCHTHI IJId JOKAa3aTCIIbCTBA CBOUX YTBep)KHCHHﬁ, 3a1aBaThb
napameTpbl ¥ KPUTEPUH PEIICHUS;

AHAJIM3UPOBATD IMMOJTYYCHHBIC B XOJAC PCIICHUSA 3ala4 PC3YJIbTAaThl, KPUTUUICCKH OLICHUBATH
UX JOCTOBEPHOCTbh, IPOTHO3UPOBATh U3MECHEHHE B HOBBIX YCIIOBUSIX;

AaBaThb OICHKY HOBBIM CUTYyallUsAM, OLICHHUBATb HpI/IO6peTéHHbII71 OIIBIT,

OCYILIECTBIISATh IICJICHANIPABICHHBIN IMOMCK IEPEHOCAa CPEICTB U CIIOCOOOB JCHCTBUS B
po(heCcCHOHATLHYIO CPEy;

yMETh TIEPEHOCUTh 3HAHMA B I[O3HABATEIBHYID M  IPAKTHYECKYl0  001acTu
KUBHCACATCIIBHOCTH,

YMETh HHTETPUPOBATh 3HAHUS M3 Pa3HBIX MPEIMETHBIX 00JIaCTeiH;

BbIIBUI'aTb HOBBIC HWACHU, NpEAjiaraTb OPUTHMHAJIBHBIC IMOAXOJbl W PCIICHHA, CTABUTH
npoOJIeMBI M 33]1a4H, IOITYyCKAIINE aTbTCPHATUBHBIC PEIICHHUS.

3) padora ¢ unpopmaumeii:

BJIAJICTh HABBIKAMU TOJyYCeHUS HMH(OpPMANMM W3 KMCTOYHUKOB pPAa3HBIX THIIOB,
CaMOCTOSITCIILHO ~ OCYIISCTBJISTh IOWCK, AaHAW3, CUCTEMATH3AIMI0 ¢ HWHTEPIPETAIHIO
UH(POPMAIIUU Pa3IHYHBIX BUJOB U (POPM MPEIICTABICHHSI,;

CO3/1aBaTh TEKCTHI B PA3IMYHBIX (hopMaTax ¢ y4€TOM Ha3HAYCHUSI HHPOPMALIMHU U LIETEBOI
ayJMTOPUH, BBIOHPAsi ONTUMAIBHYIO OPMY MPEICTABICHUS ¥ BU3YyalIU3allUH;

OLCHUBATb OOCTOBCPHOCTL, JICTUTUMHOCTDH I/IH(l)OpMaIII/II/I, €€ COOTBETCTBHE IIpaBOBbBIM U
MOpPaJIbHO-ITHYECKHUM HOpMaM;

HCIIOJIB30BaTh CpCACTBA I/IHq)OpMaIII/IOHHI)IX N KOMMYHUKAIIUOHHBIX TEXHOJIOTUHA B
PCLICHHH KOTHUTHBHBIX, KOMMYHUKATHBHBIX M OPTraHU3AIMOHHBIX 33Jad C COOJIOJICHHEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKH O€30MaCHOCTH, THTHEHBI, PeCypcocOepekeH s, TPaBOBBIX U
ATHYECKHX HOPM, HOPM WH(POPMAIIMOHHOH 0€30MacHOCTH;

BJIQ/IETh HABbIKAMHM pACMO3HABaHUS M 3allUThl HMHpOpManUHM, HHYOPMALMOHHON
0€30MaCHOCTH JIMYHOCTH.

KoMMyHuKaTHBHBIE YHMBepCcaIbHbIe yueOHbIe AeiicTBUSA

1) oOmenue:

OCYIIECTBIISITh KOMMYHHUKAIIMH BO BCeX cpepax KU3HU;

pacrio3HaBaTh HeBepOaJibHBbIE CpeJICTBA OOLIEHMs, MOHUMATh 3HAUYE€HHE COLMAIBbHBIX
3HAKOB, PACO3HABATh MPEANOCHUIKYA KOHPIMKTHBIX CUTYallUH U CMSATYaTh KOH(IIUKTHI;

BJIAJIETh Pa3IMYHBIMU CIIOCOOAMU OOIIEHUS U B3aMMO/IECHCTBHS, apr'yMEHTHPOBAHHO BECTH
JTMAJIOT, YMETh CMATYaTh KOH(QIMKTHBIE CUTYaIUH;

pa3BEPHYTO U JIOTMYHO M3J1ararb CBOKO TOUYKY 3pEHHUsA C HCIIOJIb30BAHUEM SI3BIKOBBIX
CPEJICTB.

2) coBMeCTHaA JesITeJIbHOCTh:

MOHMMATh U UCTOJIb30BaTh MPEUMYLIECTBA KOMAHIHOM U MHAUBUAYAIbHON pabOTHI;

BBIOMpPATh TEMATUKY M METO/bl COBMECTHBIX JEHCTBUH ¢ yu€ToM OOIIMX HHTEPECOB U
BO3MOKHOCTEHN KaKJOr0 4J€Ha KOJUIEKTUBA;

IIPUHUMATh LEIU COBMECTHOM JACATEIBHOCTH, OpPraHU30BBIBATH M KOOPAUHUPOBATH
JIEHCTBHSI 11O UX JOCTH>KEHHIO: COCTABIIATH IUIAH JEMCTBUM, pACIIPEAEIIATh POJIU ¢ YY4ETOM MHEHHUN
YYaCTHHUKOB, 00CY>XJaTh pe3yIbTaThl COBMECTHON PaOOTHI;

OILICHMBATh KaYeCTBO CBOETO BKJIaJa U KaXJOr0 YYaCTHHKA KOMaHIbl B OOLIUI pe3ynbTat
10 pa3pabOTaHHBIM KPUTEPHSIM;



IpeJiaraTb HOBBIE IIPOEKTHI, OLICHWBATH HACH C MO3WULUU HOBU3HBI, OPUTMHAIBHOCTH,
MIPaKTUYECKON 3HAYUMOCTH;

OCYILECTBIIAATh TO3UTHBHOE CTPATETMYECKOE IIOBEIEHUE B PA3IMYHBIX CHUTyalMsX,
IPOSIBJIATH TBOPUYECTBO U BOOOpaKEHHE, OBITh HMHUIIMATHBHBIM.

PerJ'[ﬂTI/IBHLIe YHUBEpPCAJIbHBbIC y‘leﬁHble JeicTBUA

1) camoopranusanus:

CaMOCTOSITEJIbHO OCYILECTBIIATh IO3HABATENbHYIO AEATEIbHOCTb, BBIABIATH MPOOJIEMBI,
CTaBUTh W (OPMYIUPOBATH COOCTBEHHBIC 33Ja4d B 00pa30BATEIBbHOW JESITEIBHOCTH U
KU3HEHHBIX CUTYaLUsX;

CaMOCTOSITENIFHO COCTABJIATH IUIAH PELICHUs MPOOIeMbl ¢ YIETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U IPEIOYTCHUH;

JIaBaTh OLIEHKY HOBBIM CUTYallHsIM;

pacuIMpATh paMKH Y4eOHOI0 IpeMETa Ha OCHOBE JIMYHBIX MPEANOUTECHUH;

JIeJ1aTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATh €r0, OpaTh OTBETCTBEHHOCTH 34 PELICHMUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CHOcOOCTBOBATH (HOPMUPOBAHHIO M TIPOSIBICHUIO IIMPOKON SPYIUIIMH B PA3HBIX 00JACTIAX
3HaHU, HOCTOSHHO MOBBIIIATH CBOM 00pa30BaTeIbHbIN U KyJIbTYPHbII YPOBEHbD.

2) CaMOKOHTPOJIb:

JlaBaTh OLEHKY HOBBIM CHUTYalMsIM, BHOCUTb KOPPEKTHUBBI B JEATEIBbHOCTb, OLEHUBATH
COOTBETCTBUE PE3YNIbTATOB LEIISIM;

BJIaJICTh HaBbIKAMU I103HABATEJIbHON pedUIeKCHU KaK OCO3HAHUS COBEpIIAEMBbIX NeHCTBUI
Y MBICIIUTEJIbHBIX MPOLIECCOB, UX PE3Y/IbTATOB U OCHOBAHMM, UCIIOJIB30BATH MPUEMBI peIeKCUn
JUIsl OLIEHKU CUTYalllu, BBIOOPA BEPHOTO peIleHMS;

OLICHUBATh PHCKH U CBOEBPEMEHHO MIPUHUMAThH PEIICHHS [0 UX CHIKEHUIO;

NPUHUMATh MOTUBBI U apIYMEHTBI JPYTUX [IPH aHAJIM3€ PE3YJIbTaTOB AEATEIbHOCTH.

3) npuHATHA ce0s M APYrux:

IpUHUMATD ceOsl, TOHUMas CBOM HEJOCTATKU U IOCTOMHCTBA;

NPUHUMATh MOTUBBI M pT'YMEHTHI JPYTUX MIPH aHAJIN3E PE3yJIbTATOB AEATEIbHOCTH;

NPU3HABaTh CBOE MPaBO U MPaBO JAPYTUX Ha OIIUOKY;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3ULMH JIPYTOro YeJI0BeKa.

IMPEAMETHBIE PE3YJIBTATHBI

B nponecce usydenus kypca uHPoOpMaTHKu yriayOonéHHoro ypoBHs 6 10 Knacce
oOyyaromuMucs OyayT JOCTUTHYTHI CIIEAYIOIINE IPEAMETHBIE PE3YJIbTaThl:

BJIAJICHUE TPEJICTABICHUSIMUA O POJM HMH(OpPMAIMK M CBA3aHHBIX C HEH NPOIIECCOB B
OpUpoJie, TEXHUKE U OOLIecTBE, MOHATUAMHU «HH(pOpMAIUL», «MH()OPMALMOHHBIA MPOLECCY,
«CUCTEMay», «KOMIIOHEHTHI CHUCTEMBI», «CHUCTEMHBIH 3(PPeKT», «MHPOPMAIMOHHAS CHUCTEMay,
«CUCTEMa yIpaBICHU;

BJIaJICHNE METOJaMHU IOWCKa WHpOpManuu B ceth VIHTEepHET, yMEHHWE KpPUTHUYECKH
OLIEHUBATh WH(OPMAIIHIO, TTOTYUYEHHYIO U3 ceTh VIHTepHeT;

YMEHHE XapaKTepH30BaTh OOJBIIME IaHHBIC, TPUBOJIUTH TPUMEPHI HCTOYHHUKOB HX
NOJydeHUs] M HAIPaBJICHHs MCIIOJIb30BAHMs, YMEHHE KJIacCCH(PHUIMPOBATh OCHOBHBIE 3a7auil
aHaM3a JAHHBIX (MTPOTHO3WPOBAHHE, KIIACCH(HKAINS, KIACTCPU3aIHs, aHaJIH3 OTKIOHEHWH),
NOHUMATh IOCIEI0BATEIbHOCTh PEIICHHs 3a/lau aHajlu3a JaHHBIX: cOOp MEePBUYHBIX JAHHBIX,
OUYNCTKA W OIICHKA KAdecTBa JaHHBIX, BBHIOOD W/WJIM TOCTPOCHUE MOIEIH, MpeoOpa3oBaHHE
JTAHHBIX, BU3yaJIU3allis JaHHBIX, MHTEPIpETalts Pe3yIbTaToB;

MOHMMaHWE OCHOBHBIX IPHHIIMIIOB YCTPOHCTBAa M (DYHKIIMOHHPOBAHUS COBPEMEHHBIX
CTAallMOHAPHBIX U MOOUJIBHBIX KOMITBIOTEPOB, TEHACHIIUI Pa3BUTHSI KOMIIbIOTEPHBIX TEXHOJIOTHIA;



BJIAJICHUE HaBbIKAMM pabOThl C ONEPAllMOHHBIMM CHCTEMAMH, OCHOBHBIMHM BHUJaMHU
IPOTPaMMHOTO OOecTieueHHs I pelieHns y4eOHBIX 3a/1a4 110 BHIOPAHHOM ClieIaIn3aliig;

HaJINYME NPEACTABICHUN O KOMIBIOTEPHBIX CETSAX M UX POJIU B COBPEMEHHOM MHpE, O
0a30BbIX MPHHLIMIAX OPraHU3alWU U (DYHKIIMOHMPOBAHUS KOMIBIOTEPHBIX CeTed, 00 00Immx
HNPUHIUNAX pa3pabOTKU U PYHKIMOHUPOBAHUS HHTEPHET-TIPHIIOKEHUIH;

IIOHUMaHHE yrpo3 UH(GOPMAIMOHHOH 0€30IaCHOCTH, UCIIOIb30BAHUE METO/OB U CPEICTB
IPOTUBOACUCTBUS STHM Yrpo3aM, COOJIIOJEeHHEe Mep O0e30MacCHOCTH, MpeA0TBPAILAOLINX
HE3aKOHHOE paCIpOCTPaHEHHE IEePCOHAIBHBIX JaHHBIX, COONIOeHHEe TPeOOBaHUN TEXHUKHU
0€30I1aCHOCTH M TUTHEHBI NIPU paboTe ¢ KOMIBbIOTEPAMH U APYIMMHU KOMIIOHEHTaMH LIU(poBOro
OKpY)KEHHsI, MOHMMAaHHE IPABOBBIX OCHOB HCIOJIB30BAHUS KOMIIBIOTEPHBIX HporpamMM, 0a3
JAHHBIX ¥ paboThl B ceTH MHTEepHET;

NOHMMAaHWE OCHOBHBIX TNPHUHIMIIOB AWCKPETU3ALMU DPA3TUYHBIX BUAOB HH(OpMAIUH,
YMEHHUE OIpelesaTh HH(POPMALMOHHBI 00BbEM TEKCTOBBIX, I'Pa)MUYECKUX M 3BYKOBBIX JaHHBIX
IIPY 3aJJaHHBIX NIapaMeTpax JAUCKPETH3alluu, YMEHHUE ONPEAEIATh CPEAHIO CKOPOCTh MEepeaayu
JTAaHHBIX, OLIEHUBATh N3MEHEHUE BPEMEHU Iepeiaul IPH U3MEHEHUH UH(OPMALIMOHHOTO 00bEMa
JAHHBIX ¥ XapaKTEePUCTHK KaHaJla CBS3H;

yYMEHHUE HCIOJIb30BaTh NpPU PEUICHWH 3ajady CBOWCTBA MO3MLIMOHHOM 3alucu 4YHCell,
QIrOpUTMa IOCTPOCHMSI 3alMCU YHUCJIa B IO3UIMOHHOM CHCTEME CUMCIIEHUS C 3aJaHHBIM
OCHOBAHMEM U IOCTPOEHHUS YHCIIa 110 CTPOKE, COZIepIKalllel 3allUCh 3TOr0 YUCIIa B MO3UIIMOHHON
CHCTEME CUHCIICHHS C 33aJJaHHBIM OCHOBAaHHEM, YMEHHE BBITOTHATH apu(hMETHIECKUE OTIepaliy B
HO3ULIMOHHBIX CHCTEMaX CUUCIICHUS;

yYMEHHUE BBIIOJHATh MNpPeoOpa3oBaHUS JIOTHUECKUX BBIPAKEHUH, HUCIONB3Yys 3aKOHBI
ayreOpbl JIOTMKH, YMEHHE CTPOUTD JIOTHYECKOE BBIPAYKEHHUE B IN3bIOHKTUBHON U KOHBIOHKTUBHOM
HOpMaJIbHBIX (hopMax 1o 3aJaHHON TaONWIlEe MCTUHHOCTH, MCCIENI0BATh 00JacTh MCTHMHHOCTH
BBICKA3bIBAaHUS, COAEPIKALIETr0 IEPEeMEHHbIE, pelllaTh HECIOKHbIE JOIMYECKHE YpaBHEHUS U
CHUCTEMBbI YPaBHEHHU;

NOHMMaHHe 0a30BBIX AITOPUTMOB 00OPAOOTKU YMCIOBOI 1 TEKCTOBOM MH(OpMAINH (3a1IHUCh
yycesl B MO3ULUOHHONW CHCTEME CUYUCIIEHHUS, HAXOXKJEHHUE BCEX IMPOCThIX YHCEN B 3aJaHHOM
nrarna3oHe, 00paboTKa MHOTOpa3psAIHBIX LENbIX YHCEIl, aHAJIN3 CUMBOJIBHBIX CTPOK U JIPYTHX),
AJITOPUTMOB [TOMCKA U COPTUPOBKHU, YMEHUE ONPENIEIATH CI0KHOCTh U3y4aeMbIX B Kypce 0a30BbIX
QITOPUTMOB  (CYMMHUpPOBaHHE JJIEMEHTOB MacCHMBa, COPTHUPOBKAa MacCuBa, IepeOopHbIe
QITOPUTMBI, JBOMYHBIA TOMCK) M TPHUBOAWUTH TNPHUMEPHl HECKOJBKHX aJITOPUTMOB pa3zHOU
CJIO’KHOCTH JIJIs peIlIeHUsI O/IHOM 3a1auu;

BJIaJICHUE YHUBEPCAIBHBIM S3bIKOM MPOrpaMMHPOBaHMs BhICOKOro ypoBHs (Python, Java,
C++, C#), npeacraBieHUsMH O 0a30BBIX THUMAX JaHHBIX U CTPYKTYpax JaHHBIX, YMEHHUE
UCIIOJIb30BAaTh OCHOBHBIE YIPABJISIONINE KOHCTPYKLMH, YMEHHE OCYLIECTBISITh aHalIHu3
NPEUIOKEHHON MpPOrpaMMBbl: OIpPENeNATh pe3yiabTaThl paboThl MPOTrpaMMbl MPU  3aJaHHBIX
UCXOJHBIX [AHHBIX, OINpPENeNATh, MPH KaKUX WCXOMHBIX JTaHHBIX BO3MOXKHO TIOJTYYEHHE
yKa3aHHBIX PE3yJIbTaTOB, BBIABIATH JaHHbIE, KOTOpPblE MOTYT NPUBECTH K OIIMOKEe B paboTe
IpOrpaMMel, GOPMYIHPOBATh MPEAJIOKEHUS [0 YIYUIIEHUIO TPOrPaMMHOr0 KOJ1a;

YMEHHUE CO3/aBaTh CTPYKTYPUPOBAHHbIE TEKCTOBbIE JOKYMEHTHI U JIEMOHCTpAL[MIOHHBIE
MaTepuaibl C MCIOJIb30BAaHUEM BO3MOXKHOCTEH COBPEMEHHBIX IPOrPaMMHBIX CpPEICTB U
00JIaYHBIX CEPBUCOB;

YMEHHE UCMOJIb30BaTh AEKTPOHHBIEC TAOIULIbI AJIs aHAJN3a, MIPeICTaBIeHHs] U 00paboTKU
JMAHHBIX (BKJIOYAs BBIYMCICHHE CYMMBI, CpPEIHEro apu(pMETHYECKOro, HauOOJIBIIET0 H
HAMMEHBIIIETO 3HAUCHH, PEIICHHE YpaBHEHHH, BHIOOP ONTHMAIBFHOTO PEIICHHSI, 000D JTHHUU
TpeHJa, pelIeHne 3a1a4 MPOTHO3UPOBAHU).

B mpouecce wusydenus Kypca HH(MOpMATHKH YriyOn€HHoOro ypoBHsa 6 11 Knacce
o0yyaromuMucs OyayT JOCTUTHYTHI CIIEAYIOIINE IPEAMETHBIE PE3yJIbTaThl:

YMEHHE CTPOUTHh HEPABHOMEPHBIE KOJIbl, JTOMYCKAIOIIME OJHO3HAYHOE JEKOJAUPOBAHHE
cooOuieHnit (npeuKCHbIE KOJAbI), MCIOJb30BATh MPOCTEHUIINE KOJbI, KOTOpPbIE ITO3BOJIIOT



oOHapyKUBaTh U MCIPABIATH OMIMOKYU MpH Nepeaaye JaHHbIX, CTPOUTH KO, 0OecreurBarOIUi
HaMMEHBIIYI0 BO3MOXKHYIO CPEIHIOI0 JUIMHY COOOIICHHS NMPH M3BECTHOM YacTOTE CHMBOJIOB,
HOSCHATH NPUHLHUIIBI PAOOTHI IPOCTHIX AITOPUTMOB CKaTHsl JAHHBIX;

YMEHHUE pellaTh alrOpUTMHYECKUE 3a/auyM, CBS3aHHBIE C aHATU30M rpadoB (3agauu
IOCTPOCHMS ONTUMAIBHOIO IYTH MEXAY BeplIIMHaMHu rpada, OnpeAeieHHs KOoJINdecTBa
Pa3IMYHBIX IMyTeHd MEXJy BEpIIMHAMH OPHUEHTHPOBAHHOIO AlMKIMYECKOro rpada), yMeHue
UCMOJb30BaTh JIEPEBbsl IIPU aHAIW3€ U IOCTPOGHUH KOJOB W JJs IPEACTaBICHUS
apu(METHUECKUX BBIPAKECHUHN, MPU PELICHUU 33734 TOUCKAa U COPTUPOBKH, YMEHHUE CTPOUTh
JIEpEeBO WIPbl IO 3aJ@HHOMY alrOpUTMY, pa3padarbiBaTb M OOOCHOBBIBaTb BBIUIPBILIHYIO
CTPATEruo Urpbl;

yMeHue pa3pabaThiBaTh U PEATU30BbIBATH B BUJIE POrpaMM 0a30Bble alrOPUTMbI, YMEHHE
MCII0JIb30BaTh B IpOrpaMMax JaHHbIE pa3IMYHbIX TUIIOB C YUETOM OIPAaHUYEHUN Ha IMaNa30H UX
BO3MOYKHBIX 3HAUEHUH, IPUMEHSATh IPU PEIIEHUU 3a7ay CTPYKTYphl JaHHBIX (CIIHUCKHU, CIOBApH,
CTEKH, O4YepeIH, JepeBbs), HCIIOJIB30BaTh Oa30BbIE ONEpallMd CO CTPYKTYpaMH JaHHBIX,
IPUMEHATh CTAHJAPTHBIE U COOCTBEHHBIE MOANPOrpaMMbl JIIsl 00paOOTKHM YMCIOBBIX JaHHBIX U
CHUMBOJIBHBIX CTPOK, CIIOJIb30BaTh MPH pa3paboTKe mporpamMM OUOIMOTEKH OAIPOTrPaMM, 3HATh
(YHKLIMOHAJIbHBIE BO3MOXHOCTH HHCTPYMEHTAIbHBIX CPEACTB Cpelbl pa3pabOTKH, yMEHHe
UCIOJIb30BaTh CPEACTBA OTJIAJKM IporpaMM B Cpelde IpPOrpaMMUPOBAHUS, YMEHUE
JIOKYMEHTHPOBATh MPOrPaMMBb;

YMEHHE CO3/]aBaTh BEO-CTPAHULIBI;

BJIaJICHHE OCHOBHBIMH CBEJCHUSAMH O 0a3ax JaHHbIX, UX CTPYKTYpE, CPEACTBAX CO3JaHUS U
paboThl ¢ HUMH, YMEHHE HCIIOJIb30BaTh TAOIMYHbIEC (PeIsIUOHHBIE) 0a3bl JAHHBIX (COCTABISATH
3anpockl B 0a3ax JaHHBIX, BBINOJIHATH COPTUPOBKY U MOUCK 3anuceil B 0aze JaHHbIX, HAIlOJIHATh
pa3paboTaHHy0 0a3y JaHHBIX) U CIIPABOYHBIC CUCTEMBI;

YMEHHUE MCII0JIb30BaTh KOMIIBIOTEPHO-MAaTEMAaTHUYECKUE MOJIENHU /ISl aHaIu3a OObEKTOB U
nporeccoB: (OPMYJIHPOBATH 1[EIb MOJICIUPOBAHMS, BBIIOIHATH aHAINW3 PE3YJITATOB,
HOJYYEHHBIX B XOJI¢ MOJEJIMPOBAHMS, OLEHUBATH COOTBETCTBUE MOJEIHU MOJAEIUPYEMOMY
00BEKTY WJIH MPOIIECCY, IPEACTABIATh PE3YIbTAThl MOJIECIUPOBAHUS B HATJISIIHOM BUJE;

YMEHHUE OpraHU30BbIBaTh JIMYHOE HMH(OPMAIIMOHHOE MPOCTPAHCTBO C HCHOJIb30BAHUEM
Pa3IUYHBIX CPEACTB IU(POBBIX TEXHOJOTUH, MTOHUMAHUE BO3MOXHOCTEH LU(POBBIX CEPBHCOB
rOCyJapCTBEHHBIX YCIYT, HUPPOBBIX 00pa30BaTEIbHBIX CEPBUCOB;

MOHMMAHNWE OCHOBHBIX IPHUHIIUIIOB PaOOThI, BO3MOKHOCTEH U OTpaHUYEHUS] TPUMEHEHUS
TEXHOJIOTUI MCKYCCTBEHHOI'O MHTEJUIEKTa B PA3JIMYHBIX 00JAcTAX, HAJMYMe IMPeJICTaBICHUH O
Kpyre pelaeMblX 3aJad MalluHHOro oOyueHus (paclo3HaBaHMs, KilaccuUKaluu U
IPOTHO3UPOBAHMS) HAJTMUUE MPEICTaBICHUI 00 UCIOIB30BaHUN MHPOPMALIMOHHBIX TEXHOJIOTHMA
B Pa3IMYHBIX IPO(ECCHOHATIBHBIX cepax.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoanyecTBo yacoB DJIEKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Ne i/ EpOrPAMMEI Beero KOﬁHTpO.HbeIe HpﬁaKTquCKI/Ie 06PA30BATEILHBIC
padoThI padoThI pecypch
Pazjea 1. lludpoBasi rpaMoOTHOCTH
11 KommnbroTep - yHuBepcanbHOE YCTPOHCTBO 6
) 00pabOTKHU TaHHBIX
1.2 [IporpammHoe obecrieueHre 6
1.3 KommbrorepHsie cetn 5
14 Wudopmannonnas 6€30macHOCTb 7 1 2
Uroro no pazneny 24
Pa3nea 2. Teoperndeckue 0CHOBbI HH(POPMATHKH
21 [IpencraBnenue nHGpoOpMaLnu B 19 2
KOMITBIOTEpE
2.2 OcHOBBI aJIreOpbl JTOTUKU 14 1
2.3 KomnerotepHas apupmeTnka 7 1 1
Hroro no paszneny 40
Pa3nea 3. AnroputmMbl M IPOrpaMMHUpPOBaHHUe
3.1 BBeneHue B nporpaMMupoBaHue 16 0.5
3.2 BcnomoraTenbHbIe anropuTMbl 8 2
3.3 YucieHHbIE METOIBI 5 3
34 AAroput™Mbl 00pabOTKH CHMBOJIBHBIX 5 1
) TAHHBIX
3.5 AnropuT™Mbl 00pabOTKH MacCHBOB 10 1 3.5
Hroro mo pazaeny 44

Pasznea 4. UnpopMaumoHHbIe TEXHOJIOTUH




4.1 O06paboTKa TEKCTOBBIX JOKYMEHTOB 6 2.5
4.2 AHanu3 JaHHBIX 8 3
Uroro no pazneny 14
PezepBHOE Bpemst 14
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 21.5




11 KJIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (nudpossbie)
Ne i/ Y —— Beero KO6HTp0JILHLIe HpﬁaKTl/l‘leCKl/le 06pA30BATEIBHBIE
padoThI padoThI pecype
Pa3znea 1. TeopeTudeckue 0CHOBbI MH(POPMATHKH
11 Nudopmanus u nHGopManmoHHbIe 10 25
IPOIIECCHI
1.2 MonenupoBanue 8 1 2
Utoro no pazneny 18
Pa3znen 2. AroputMbl 4 NIPOrpaMMHpPOBAHUE
2.1 DJIEMEHTHI TEOPUHU ATITOPUTMOB 6 1
2.2 ANTOPUTMBI U CTPYKTYPBI JAHHBIX 28 10
23 OcCHOBBI 00BEKTHO-OPHEHTUPOBAHHOTO 16 1 45
IPOrPaMMHUPOBAHHUS
Hroro no paszneny 50
Pazjnen 3. UndopmaumoHHbie TEXHOJIOTHH
31 Kommnsrorepro-maremaTudeckoe 8 )
' MOJICTTUPOBAHUE
3.2 ba3nl manHbBIX 10 4
3.3 Be06-caiitbl 14 1 4
3.4 Kommprotepras rpaduka 8 3.5
3.5 3D-MoiemupoBaHue 8 1 3
Hroro mo pasneny 48
PeszepBHOe Bpemst 20 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 5 36.5




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosauyectBo 4yacos DJIEKTPOHHbBIE
Ne ara ugposbie
/o Tema ypoxka Beero Kontpoabusbie IIpakTuueckue 121[3yqeﬂnﬂ gﬁ[()l;I;OBaTeJILHLIe
padoThI padoThI pecype
TpeboBaHus TEXHUKH OE30MIACHOCTH U
1 TUTMEHBI IPH paboTe ¢ KOMIIBIOTEpaMU U 1
JIPYrUMH KOMIIOHEHTaMH [U(PPOBOTO
OKPYXKCHUS
2 [TpuHIMIBI pabOTHl KOMITBIOTEPOB U 1
KOMIIBIOTEPHBIX CUCTEM
3 OOMeH JaHHBIMH C TIOMOIIIBIO IITHH. 1
KoHTposiepsl BHENTHUX YCTPOUCTB
4 ABTOMaTHYECKOE BBINOIHEHHE 1
IPOrpaMMBbI ITPOLIECCOPOM
OnepartuBHas, NOCTOSTHHAS U
5 JOJIrOBpeMeHHast maMaTh. KoHTposiepbl 1
BHEIIHUX yCTPOMCTB. IIpsamoii noctym k
namsITH
6 CoBpeMeHHbIE KOMITbIOTEPHBIE 1
TEXHOJIOTHH
[Iporpammuoe obecnieuenue
7 KOMITBIOTEPOB, KOMIIBIOTEPHBIX CUCTEM U 1
MOOWJIBHBIX YCTPOUCTB
8 CucrtemMHOe IporpaMMHOE obecrieueHue. 1
OnepalmoHHbBIE CUCTEMBI
9 Yrunutel. [paiiBepsl yCTpONCTB. 1
[TapannenbHOE MporpaMMHpOBaHUE
10 WHucTannsanus 1 JeUHCTAIUISLMS 1

IIPOrpaMMHOTO 00eCIIeUeHUs




®daiisioBble cucTeMbl. [[puHIHBI
pa3MeIeHusl 1 UMEHOBaHUS (HaiiyIoB B

11 .
noaroBpeMeHHo# nmamsty. Labmons! mis
onucaHus rpyn (aiios
3akoHomaTeabCcTBO Poccuiickoi

12 ®denepanyvl B 00JIaCTH MPOTPAMMHOTO
o0ecreyeHts U IaHHbIX
[TpuHIMIBI TOCTPOEHUS U alllapaTHbIE

13 KOMITOHEHTBI KOMIIBIOTEPHBIX CETEH.
CerteBble IPOTOKOJIBI

14 Cetp UHTEpHET

15 Paznenenune IP-cetu Ha novﬂceTI/I c
MIOMOIIBIO0 MacOK MOJICeTel

16 CereBoe aIMUHUCTPUPOBAHUE
Buns! nesarensnoctu B cetu MHTEpHET.

17 Cepsucsl UnTepHera. ['ocynapcTBeHHbIE
3JIEKTPOHHBIE CEPBUCHI U YCIYTH

18 HNudopmannonHas 6€30nacHOCTb

19 BpenonocHsle nmporpaMmHoe
oOecrnieueHrne U MeTobl OOPHOBI C HUM

20 '1'_[paKTI/I‘-ICCKa$I pabota 1o Teme

AHTUBHpPYCHBIE IPOrpamMMBbl "

Opraau3anus JHYHOTO apXHBa

21 uHpopmanuu. PesepBHOE KOMMpPOBaHHE.
ITaposibHas 3amMTa apXuBa

22 [Mudposanue naHHBIX

23 Anroputm mudpoBanus RSA.
Creranorpadus

24 [IpakTuyeckas pabora o Teme

"[llnppoBanue naHHBIX"




25

Wndopmanus, 1aHnHbIe U 3HAHUS.
WHbopMannoHHbIE IPOIIECCH B IPUPOJIE,
TEXHUKE Y 00IECTBE

26

27

28

29

HenpepbiBHBIE U JUCKPETHBIC BETUYHUHBI
U curHansl. Heo0xoanmocTsb
JTUCKpeTU3aIy HHPOpPMaLIUH,
npeHa3HAYCHHON /ISl XpPaHEHHUS,
nepeaayn u 00padoTKU B U (PPOBHIX
cucTeMax

JlBonuHoe koaupoBaHue. PaBHoMepHbIe
Y HEPaBHOMEPHBIE KOJIBI.
JlexoqupoBaHUe COOOIICHHH,
3alMCAaHHBIX C TOMOIIBIO
HEpPaBHOMEPHBIX KOJOB

Ycenosue @ano. [loctpoenue
OJIHO3HAYHO JIEKOJIUPYEMBIX KO/IOB C
noMotikeio aepesa. I'pag An. A. Mapkosa
EnvHMLIBI U3MEPEHNS KOIMYECTBA
uHpopManuu. AnpaBUTHBIA TOIXO K
OIICHKE KOJIM4YecTBa MH(pOpMaluu

30

CucreMbl CUACIIEHUS

31

32

33

34

IlepeBoa uncen U3 OAHON CUCTEMBI
CUMCJICHHS B APYTYIO

I[BOI/ILIHEUI, BOCBMCpHUYHAA U
meCTHaAuaTCpuIHas CUCTEMbIL
CUHCJICHUSA, CBA3b MCIKIY HUMU

I[BOI/ILIHEUI, BOCBMCpHUYHAA U
meCTHaAuaTCpuIHas CUCTEMbIL
CUUCJICHUA, CBA3b MCIKY HUMU
I[BOI/ILIHEUI, BOCBMCpHUYHAA U

mecCTHaauaTCpuIHas CUCTEMbIL
CUMCJICHHA, CBA3b MCXKY HUMHA




35

36

Apudmernueckue onepanm B
HO3UIIMOHHBIX CHUCTEMaX CUMCIICHUS

TpouuHas ypaBHOBEIICHHAs CUCTEMA
CUHCJICHHS

37

38
39

40

I[BOI/I‘-IHO-I[CCHTI/I‘-IHEUI CcHuCTEMA
CUHCJICHUA

KoaunpoBanue TekcToB
PacTpoBoe konupoBaHue U300paKeHH

[IpakTuyeckas pabora 1o Teme
"JluckpeTruzarus rpaduaeckoi
uHpopmanuu"

41

42

43

44
45

46

LiBeroBbie MOnEnu. BexkTopHoe
KoaupoBanue. Popmarsl (aisios.
Tpéxmepnas rpadpuka. OpakraapHas
rpaduxa

Koauposanue 3Byka. OuieHka
MH(OPMaLIMOHHOTO 00BEMA 3BYKOBBIX
JAHHBIX TPU 33/1aHHBIX YacTOTe
JUCKPETU3AINH U Pa3psIIHOCTH
KOIUPOBaHUs

[TpakTryeckas paborta o Teme
"JluckpeTusanus 3ByKOBOH
uHpopmanuu"

OcHOBBI anreOpsl JIOTUKU

Jlornueckue oneparuu. TaOmusr
HMCTUHHOCTH

Jlornueckue BBIPAXKCHUS. Jlornueckue
TOXAECTBA. HOK&?&&T@J’ILCTBO JJOTHYECKHX
TOXACCTB C IIOMOIIIBIO Ta6HI/II_I
HCTUHHOCTHU




47

[IpakTuyeckas pabora o Teme
«[TocTpoeHue u aHaIM3 TAOIHIL
WUCTUHHOCTH B TaOJMYHOM IMPOIIECCOPE»

48

49

Jlormueckue OIcpanru U onepani HaxlQ
MHOXECTBaMU

Jlormueckue OI€palvu U onepanrn Haml
MHOXCCTBaMU

50

3aKoHbI aNreOpbl JOTUKH.
OKBHUBaJICHTHbIE IPE0OPa30BaHUS
JIOTUYECKHUX BBIPAKECHUIN

51

52

53

54

Jlornueckue ypaBHEHUS U CUCTEMBI
ypaBHEHUH

Jlormveckue GpyHKIUHA. 3aBUCUMOCTh
KOJIMYECTBA BO3MOKHBIX JIOTHUECKUX
(GYHKIUI OT KOJIMYECTBA apTyMEHTOB.
[TonHbIE CUCTEMBI TOTHUECKHUX (QYHKITUI

Kanonnyeckue (popMbl TOTHYECKUX
BbIpaxkeHHI1. CoBepIlIEHHbIE
JU3BIOHKTUBHBIE 1 KOHBIOHKTHBHbBIE
HOpMaJibHbIE ()OPMBI, AITOPUTMBI UX
HOCTPOEHMS MO TabJIMIle HCTUHHOCTH

Jloruueckue JIeMEHTHI B COCTaBE
KOMIThIOTEPA

55

56

57

Tpurrep. Cymmartop. MHOropaspsaHbIii
CyMMaTop

ITocTpoeHue cxeM Ha JTOTUYECKUX
3JIEMEHTAaX. 3alKCh JIOTHYECKOTO
BBIPAJKEHMUS 110 JIOTUYECKOU CXEME
MHuKpOCXeMBbI 1 TEXHOJIOTHS UX
IIPOU3BOJICTBA

58

[IpencraBienue 1enbIX YUCEN B TAMATH
KoMmIbioTepa. OrpaHu4eHHOCTh




JIMana3oHa YMCell IPYU OrPAHUYEHUN
KoJuyecTBa pa3psaos. [lepenonnenue
pa3psaAHON CETKU

59

60

61

bes3nakoBbIe 1 3HAKOBBIC JTAHHBIC.
3HAKOBBIN OUT. JIBONUHBIHN
JIOTIOJTHUTEIBHBIN KO/ OTPUILIATEIIbHBIX
quUCe

[ToGuTOBBIE TOrHYECKHE ONEPALIUH.
Jlornueckuii, apuMeTHIECKUI 1
LUKINYECKUH CIBUTH

[[ndpoBanme ¢ MOMOIIBIO TOOUTOBOM
onepauuu «uckmovaroniee MJIN»

62

63

HpeIlCTaBJIeHI/Ie 1 XPaHCHUC B MaMATU
KOMIIBIOTEPA BEIIECTBEHHBIX UHCEI
BrinosineHue onepanuii ¢

BCIICCTBCHHBIMHU YHCJIaMH, HAKOIIJICHUC
omuboK IMPU BBIYUCIICHUAX

64

65

66

67

[IpakTuyeckas pabora o Teme
«M3ydyeHune nopa3psAHOro MalIMHHOTO
MMpEaACTaBJIICHHUA LECJIBIX W BEHICCTBCHHBIX
qrcen

Ananuz AJITOPUTMOB

Oranbl peleHus 3a/1a4 Ha KOMITBIOTEpE.
HNHcTpyMeHTaIbHBIE CPEACTBA!
TPAHCIATOP, OTJIAAYUK, MPO(YUIHPOBIIUK
Cpena nporpammupoBanus. Komnuisiius
W UHTCpIIpCTAlUs IpOTrpaMM.
BupryansHbie MalHbl.
WNHuTerpupoBanHas cpena pa3paboTKu

68

Mertoanl OTIaaKH Imporpamm

69

Tunbl IEpEeMEHHBIX B SI3bIKE
IPOrPaMMHUPOBAHHUS




70 O0paboTKa LebIX YUCe 1

71 O0paboTKa BEIIECTBEHHBIX YHCETT 1

72 CrnyualiHble U IICEBAOCITYYalHbIE YnciIa 1

73 BerBnenus. CinoxHble yclioBus 1

74 [ukJibl ¢ yciioBueM 1
[{MKIIBI O IEPEMEHHOM.

75 B3anmo3zameHs1eMOCTh pa3IMYHbIX BUIOB 1
IIUKIIOB

76 OO6paboTka HaTypaJIbHBIX YHCEN C 1
HCIIOJIb30BaHUEM ITHKJIOB
Haxoaenne Bcex MpOCThIX YUCEIT B

77 3amanHoM nuana3one [Ipaktuyeckas 1 05
pabora o Teme «Pemenue 3aga4
METOJIOM Tiepebopar»

78 WHuBapuaHT UK 1

79 JloKyMeHTHpOBaHuE IpOrpamMm 1

80 O0paboTka JaHHBIX, XPAHSIIUXCS B 1
daitnax

81 PaszOnenne 3a1aun Ha moa3agaduu 1
Hcnonp3oBanue CTaHIapTHON

82 OMOTMOTEKH SI3BIKA IPOTPAMMHUPOBAHHSL. 1
[MoaxmroueHne 6HOIMOTEK MOANIPOTPAMM
CTOPOHHHX TPOU3BOIUTEIICH

83 [ToamporpaMMe! (PO ypsl U 1
b YHKITHH)

84 [Moamporpammsl (IporieTyphl U 1
byHKIINN)

85 [IpakTuueckas paboTta 1mo Teme 1 1
"Pa3zpaboTka nmoanporpamMm"

86 Pexypcus. PexkypcruBHBIE O0OBEKTHI 1

(ppakransr). PexypcuBHBIE IpoLIeTypHI U




87

¢ynkunu. Mcnonp3oBanue creka s
OpraHM3aliH PEKYPCHBHBIX BHI30BOB

[TpakTuyeckas pabora no Teme
"PekypcuBHBIE IOITPOrPaMMBbI"

88
89
90

MopaynpHBIN IPUHLMII IOCTPOCHUS
IpOrpaMm
YucneHHble METOBI

[TpakTuyeckas pabora no Teme
«HucneHHoe penieHue ypaBHEHUN»

91

Hcnonb3oBanue JAUCKPECTHU3allhH1 B
BBIYHMCINTCIIPHBIX 3aJadax

92

[IpakTuyeckas pabora 1o Teme
«[TpubnmxEHHOE BHIYUCICHUE JIJIHH
KPHUBBIX U TUTOMIAACH GUTYp»

93

94

ITpaktiueckas padota mo Teme «llomck
MakcuMyMa (MUHHUMYMa) QYHKIIHN

O06paboTKa CUMBOJIBHBIX TaHHBIX.
AnropuT™Mbl 00pabOTKH CHMBOJIBHBIX
CTPOK: MOJCUYET KOJIMYECTBA MOSBICHUI
CHMBOJIa B CTPOKE

95

AnropuT™Mbl 00pabOTKH CHMBOJIBHBIX
CTPOK: pa30MeHne CTPOKH Ha CJI0Ba MO
pOoOEIbHBIM CUMBOJIAM

96

ANropuT™MbI 00pabOTKH CUMBOJIBHBIX
CTPOK: IOMCK ITOJACTPOKH BHYTPH TaHHOU
CTPOKH; 3aMEHA HAWIEHHON NIOACTPOKHU

Ha JIPYTYIO CTPOKY

97

[TpakTrueckas paboTa 1o Teme
"OOpaboTKa CTPOK C UCTIOIB30BAHUEM
GyHKIMI cTaHaapTHON OMOINOTEKH
A3bIKa IPOTPAMMUPOBaHUS"

98

['eneparust ciioB B 3aJaHHOM andaBuTe




MaccuBHl 4 IOCIEA0BATEIBHOCTH YHCE.

99 [IpakTrueckas paboTta 1mo Teme 1 0.5
"3anonnenue maccusa'

100 O06001IEHHbIE XapaKTEPUCTHKH MACCHBA 1
JInHEeNHbIN IOUCK 3aJaHHOTO 3HAYCHUS B

101 aqaccmie. HupaKTI/I‘leCKa}I pabota 1o Teme 1 05

JIMHeWHBIN TOMCK 33JaHHOTO 3HAYCHUS

B MaccuBe"
[Tpaktuyeckas pabdora no teme "[lonck

102 MUHUMAaJIBHOTO (MaKCUMaJIbHOTO) 1 1
3JIEMEHTa B YMCIIOBOM MaccuBe"
CopTupoBKa 0OJHOMEPHOIO MacCHBA.

103 [IpocThie METOIBI COPTHUPOBKH. 1 05
[TpakTuyeckas pabora no Teme
"IIpocThie METOIbI COPTUPOBKU MaccuBa'
CoprupoBka cnusiHueM. beicTpas
COpPTUPOBKA MaccuBa (aJIrOPUTM

104 . 1 0.5
QuickSort). ITpaktuueckas paboTa o
teme "brIcTpasi copTupoBKa MaccuBa"
JIBOMYHBII OUCK B OTCOPTUPOBAHHOM

105 maccuBe. [IpakTrueckas paboTa 1o teme 1 0.5
" JIBOMYHBIN MTOUCK"

106 JIByMepHBIe MaCCHBBI (MaTpPHUIIBI) 1

107 Anroput™bl 00pabOTKH MAaTPHI] 1

108 Pemenne 3amau ananusa JaHHBIX 1

109 CpencTBa TEKCTOBOIO MpoIeccopa 1

110 KomnbrotepHas BEpcTka TekcTa 1
[IpakTuueckas padora no teme "BépcTka

111 JIOKYMEHTOB C MaTEMaTUYECKUMU 1 1
dopmymnamu"

112 HMHCTpYMEHTHI peLIEH3UPOBAHUS 1




113

114

[IpakTuyeckas pabora o Teme
"MHOrocTpaHU4HbIC JTOKYMEHTHI"

O6naunblie cepBuckl. KomnexkruBHas
pabora ¢ nokymentamu. [Ipaktuueckas
pabora o Teme "KomnexktuBHas pabora ¢
JIOKyMeHTaMu"

0.5

115

Ananusz JAaHHBIX. bonpmme JaHHBIC

116

MarmmuaHOE 00y4YeHUE

117

118

AHanu3 JaHHBIX C IOMOIIbIO
JJIEKTPOHHBIX TAOJIUI]
[IpakTrueckas pabora o Teme "AHanus3

JAHHBIX C MTOMOIIBIO JIEKTPOHHBIX
Tabnuir"

119

120

121

[Toctpoenue rpaduKoB QyHKITHIA.
[TpakTryeckas pabora o Teme
"HarnsigHoe nipeacTaBieHue pe3yabTaToB
CTaTUCTHUYECKOW 00paOOTKU JAHHBIX B
BU/JIE IMarpaMM CpeJCTBaMH pelaKkTopa
AIEKTPOHHBIX Ta0muIl"

JIunum tpenna. [Ipaktuueckas padora o
teme "[loxgOop auHUM TpeH.a,
IIPOrHO3MpOBaHUE"

[Ton6op mapamerpa. [IpakTrueckas
pabora no Teme "YnciaeHHOe penieHne
YpaBHEHMI ¢ TOMOIIbIO 110100pa
napamerpa"

0.5

0.5

0.5

122

OnTuMu3anys Kak MOUCK HAaUTyUIIero
pelleHus B 3aJaHHBIX YCIOBUSX.
[TpakTrueckas paboTa 1o Teme
"Pemenue 3a1a4 onTUMHU3AIUH C
MTOMOIIBIO JIEKTPOHHBIX Ta0IHIT"

0.5

123

PesepBHOE Bpems




124 PesepBHOE Bpemst 1
125 PeszepBHOE BpeMms 1
126 PeszepBHOE BpeMms 1
127 PesepBHOE Bpemst 1
128 PesepBHOE Bpems 1
129 PezepBHOE Bpems 1
130 PesepBHOE Bpems 1
131 PesepBHOE Bpems 1
132 PesepBHOE Bpems 1
133 PesepBHOE Bpems 1
134 PesepBHOE Bpems 1
135 PeszepBHOE BpeMms 1
136 PeszepBHOE BpeMms 1
OBIIEE KOJIMYECTBO YACOB I1O 136 215

ITPOTPAMME




11 KJIACC

KoJsnyecTBO 4acoB DJIeKTPOHHbIE
[
JI:;H Tema ypoxka Beero Kontposbubie IIpakTnueckue II/I[:;‘:‘CHI/ISI gg}?;l;zi];fenbnme
padoThI padoThI pecypes
1 KonudectBo nHpopMannu 1
2 AJITOPUTMBI C)KAaTHSI TAHHBIX 1
3 Anroputm Xaddmana 1
[TpakTuueckas pabota mo Teme "CxaTue
4 JAHHBIX C ITIOMOIIBIO AIITOPUTMA 1 1
Xaddpmana"
S) Anroputm LZW 1
ANTOPHUTMEI C)KaTHUs JAHHBIX C TIOTEPSIMHU.
6 [TpakTuyeckas pabora no teme "CxaTue 1 05
JaHHBIX ¢ motepsmu (anroputmel JPEG, '
MP3)"
7 CxopocTh nepenayn TaHHBIX 1
8 [TomexoycTOMYHBBIE KOJIbI 1
9 [TpakTideckas paboTa 1o Teme 1 1
"ITomexoycToiunBbie KOJbI"
Cucrembl. KOMITOHEHTBI CHCTEMBI U UX
10 B3auMoeiicTBue. CucteMHbiid 3 PexT. 1
VYnpasieHue Kak HUHPOPMaITMOHHBIN
nporecc. OOpaTHas CBs3h
11 Mojeny U MOJIETUPOBAHKUE 1
12 ['padbr 1
13 Pemenwue 3a1a4 ¢ momoiisto rpados 1
14 HepeBps 1
15 OCHOBBI TEOPUH UTP 1




[IpakTuueckas padora no Teme "[lonck

16 BBIUTPBIIITHONM CTPATETHH B UTPE C MOTHOM
uHpopmanueir”

17 CpencTBa HCKYCCTBEHHOI'O MHTEIIEKTA

18 [IpakTuueckas pabora o Tel\i['e "CpencrBa
HMCKYCCTBEHHOT'O MHTEJIJICKTA
dopmanuzaiys TOHITHS AITOPUTMA.

19 MamuHa TelOpHHra KaK yHUBEpCcaabHas
Mojeab BeluuciaeHu. Tezuc Uepua—
TrropuHra
[IpakTuyeckas pabora o Teme

20 "CocraBiieHHEe POCTOU MTPOrpaMMBbl 175
MamuHbl Teropunara”

21 Maimusa ITocra

22 HopwmanwHasie anropudmMel MapkoBa
AJNTOPUTMUYECKH HEPA3PEIINMBbIE

23 3a7a4d. 3ajada OCTAaHOBA.
HeBo3MOXHOCTh aBTOMAaTHYECKOM
OTJIaJIKH MPOTPaMM

24 C1105)KHOCTH BBIYHCIIEHUMN
ITonck nmpoCThIX YKCEI B 3aJaHHOM

25 JIMara3oHe ¢ MOMOIIbIO AITOPUTMA
«pemieto IpatocheHa

26 [IpakTuyeckas pabora o Teme "HOI/ICK"
MIPOCTHIX YHCEI B 33JIAaHHOM JHATIa30HE

97 MHoropa3psIHbIE TIeNIbIe YHCIIa, 3a1a9l
JUTMHHOH apu(MeTHuKu
[IpakTuyeckas pabora Mo Teme

28 "Peanu3amnus BEIYUCICHUH C
MHOTIOpa3psiAHbIMU YHCIaMu"

29 CrnoBapu (accouMaTUBHBIE MACCHUBHI,

0TOOpakeHHMs). X3II-TaOJIUIIBI.




30

31

[TocTpoenune angaBUTHO-4YACTOTHOTO
CITOBApSI /151 3aTAHHOTO TEKCTa

[IpakTrueckas paboTta 1mo Teme
"TlocTpoenue anhaBUTHO-4aCTOTHOTO
cJoBaps Jyisl 3aIaHHOTO TekcTa"

AHanmn3 TeKkcTa Ha €CTECTBEHHOM SI3BIKE.
Brigenenne mociaenoBaTeabHOCTEH MO
nrabiaony. PerynspHble BhIpaKeHHUs.
YacTOTHBRIN aHATIN3

32

33

[IpakTryeckas pabora o Teme "AHanus3
TEKCTa Ha €CTECTBEHHOM $3bIKe"

Crexu. AHanu3 NpaBUILHOCTH
CKOOOYHOTO BBIPAKEHUS

34

35

Bbrurcienue apu)MeTu4ecKoro
BBIPpAXKXCHUA, 3AlIMCAHHOI'O B
noctukcHou hopme

[TpakTryeckas pabora o Teme
"Beruncnenue apupmMeTH4ecKoro
BBIPAKECHMSI, 3alIICAHHOTO B
nocTdukcHou popme"

36

37

Ouepenu. Mcrionb3oBanue ouepenu AJis
BPEMEHHOT'O XpaHEHUs JaHHBIX

[IpakTuyeckas pabora Mo Teme
"Ucnonb3oBanue ouepenn”

38

HepeBbsi. Peanu3zanus aepesa ¢ MOMOIIBIO
CCBUIOYHBIX CTPYKTYp. J{BOUUHBIE
(bunapuseie) nepesbs. [locTpoenne nepera
JUTSI 32/IaHHOTO apu(PMETHIECKOTO
BBIPpAXKCHUA

39

[IpakTuyeckas pabora Mo Teme
"Hcnosib30BaHUE AEPEBHEB IS




40

41

42

BBIYHCIICHHS apU(METHICCKIX
BbIpaKEHUI"

PexypcuBHBIC aJITOPUTMBI 00X0]1a IepeBa.
Hcnonb3oBanue cTeka U 04epean st
o0xoma nepena

PexypcuBHBIC aJITOPUTMBI 00X0]1a IepeBa.
Hcnonb3oBanue cTeKa U O4epean st
o0xoma nepena

AnroputMmsl Ha rpadax. [Toctpoenue
MUHUMAJIBHOTO OCTOBHOTO JIEpEeBa
B3BEIIEHHOI'O CBSI3HOI'O
HEOPHEHTUPOBAHHOTO rpada

43

44

O06xox rpada B riryouny. O6xox rpada B
HIUPUHY

KonnuecTBo pa3nuuHbIX IyTeH MEXIY
BEPIIMHAMU OPHUEHTUPOBAHHOTO
aIMKJINYECKOro rpada

45

Anroput™m JIefKCTpPHI.

46

47

48

49

[IpakTuueckas pabora o Teme
"BbruncineHue JUIMHBI KpaTdanIliero myTy
MeXly BepLuIMHamMu rpada (anroputm
JeiikcTpsr)”

Anropur™m ®noiga—Yopamia

3aaun, pemaemMple ¢ IOMOLIBIO
JTUHAMHYECKOT0 TPOrPaMMHUPOBAHHUS:
BBIYUCIIEHHE PEKYPCUBHBIX (YHKIUN

[TpakTrueckas paboTa 1o Teme
"Bbruucienne peKypcuBHbIX (YHKIHH C
MOMOIUIbIO JMHAMUYECKOTO
nporpamMmmupoBaHus"




50

3amauu, pelraeMbie ¢ TOMOIIBIO
JTMHAMUYECKOTO IPOTPaMMHPOBAHUS:
oICYET KOJTMYECTBA BAPHAHTOB

51

[IpakTudeckas padora o teme "[logcuér
KOJIMYECTBA BAPUAHTOB C MIOMOIIBIO
JMHAMHYECKOI0 IporpaMMupoBaHus”

52

3aiauu, pelraeMbie ¢ TOMOIIBIO
JTMHAMUYECKOTO IPOrPaMMHUPOBAHHUS:
3ala4iu OIITUMHU3AIINU

53

ITonsTue o mapagurmax
nporpamMmmupoBanus. O630p S3bIKOB
MIPOTPaMMUPOBAHHUS

54

55
56

57

58

[TonsiTHE 00 0OBEKTHO-OPUCHTHPOBAHHOM
MIpOrpaMMHPOBaHUH

O0BekThI U Ki1acchl. CBOMCTBA U METO/BI
00BEKTOB

OOBEKTHO-OPUEHTHUPOBAHHBIN aHATH3
[TpakTideckas paboTa mo Teme
"Hcmonp30BaHye rOTOBBIX KJIACCOB B
nporpamme”

Pa3paboTtka nporpamMm Ha OCHOBE
00BEKTHO-OPHEHTHPOBAHHOTO TIOIX0Ia

59

[IpaxTuueckas padota "Pa3paboTka
MIPOCTOI MPOTPAMMEI C UCIIOJIb30BAHUEM
KJ1accoB"

60

61
62

WNukancynsuust. [Ipaktudeckas pabota mo
teme "Pa3paboTka kiacca,
MCIIOJIb3YIOIIEr0 MHKAMCYJISALNI0"
Hacnenosanue. [Tomumopduzm

[IpakTudeckas pabora Mo Teme
"Pa3paboTka nepapxuu KJiaccoB"

0.5




63

Cpenpl OBICTPOIA pa3pabOTKU MPOTPAMM.
[IpoekTupoBanue uHTEpPeiica
10JIb30BATENS

64

65

[IpoexTupoBanue uHTEpPeiica
0JIb30BATEIIS

Hcnonp30BaHne TOTOBBIX YIPABISEMBIX
DJIEMEHTOB JIJISl IOCTPOEHUs MHTEepdeiica

66

[IpakTuyeckas pabora o Teme
"Pa3paboTka mporpamMmsl ¢ TpaduIecKum
uHTepdeiicom”

67

68

69

H3yueHnne BTOpPOro si3bika
IIPOrPaMMUPOBAHHUS
H3yueHnne BTOpPOro s3b1ka
IIPOrPaMMUPOBAHHUS

OTalbl KOMIIBIOTCPHO-MATEMATUYICCKOT' O
MOACIIUPOBAHUA

70

Juckpernsanus npu MaTeMaTH4eCKOM
MO/ICJINPOBAHUU HEMIPEPHIBHBIX
npoueccoB. MoienupoBaHue ABUKECHUS

71

72

[IpakTuyeckas pabora o Teme
"MopenupoBaHue ABUKEHUA"

MO,[[CJ'II/IpOBaHI/IC OMOJIOTUYECKUX CHUCTEM.

[TpakTrueckas paboTa 1o Teme
"MonenupoBaHue OUOIOTHUECKUX
cuctem"

0.5

73

74

MaremaTtudeckue MOJIEIN B SKOHOMHUKE.
BrraucnurenbHbIe SKCTIEPUMEHTHI C
MOJEIIMHA

BepositHocTHbie Monienu. [IpakTudeckas
pabora o Teme "MmuranmonHoe
MOJICITUPOBAHKE C TIOMOIIBIO METOJIA
MomnTte-Kapio"

0.5




KOMHBIOTCpHOG MOACIINPOBAHUC CUCTEM

75
yIpaBiIeHUS

76 O6paboTka pe3yIbTaTOB IKCIIEPUMEHTA

77 TabmuuHble (pensIuoOHHbIC) Oa3bl JAHHBIX
[Touck, copTUpOBKa U PUIBTPALIUS

78 JAHHBIX. 3aIPOCHI HA BRIOOPKY JTaHHBIX.
3amnpocsl ¢ napamerpamu. Beruucisemoie
TIOJIsL B 3aIPOCax

79 [IpakTudeckas padora o teme "Padora ¢
roToBo¥ 0a30i JaHHBIX"
MHoroTtabau4HbIe 0a3bl JaHHBIX. THIIBI

80 cBs3el Mexay Tabnuiamu. Buemnuit
K1t04. I{eocTHOCTD 0a3bl JaHHBIX
[IpakTuyeckas pabora o Teme

81 "Pa3zpaboTka MHOrOTaOIMYHON Oa3bl
JTaHHBIX"

82 3anpockl K MHOTOTA0JIMYHBIM O6a3amM
TAHHBIX

83 [TpakTuyeckas pabora 1o reme "3amnpocsl
K MHOTOTaOJIMYHOM 0a3e JaHHbIX"

84 31k yripaBnenus nanasiMa SQL
[TpakTideckas paboTa 1o Teme

85 "Y1paBiieHue TaHHBIMH C TIOMOIIBIO
si3pika SQL"

86 Hepensunonnsie 6a3bl JaHHBIX.
OKCNEPTHBIE CUCTEMBI

87 WNHTepHEeT-IpHIIOKEHUS
ITonsiTHE O CEpBEPHOM U KIMEHTCKON

88 qacTax caita. TeXHONIOTUS «KITHEHT —

cepBep», €€ JOCTOMHCTBA U HEJIOCTATKH

89

OcHoBrl a361ka HTML




[IpakTuyeckas pabora o Teme

90 " 0 " 1 1
Coznanue TeKCTOBOM BeO-CTpaHMIIbI
91 OcHosbl si3p1ka HTML 1
92 OcHosbl si3p1ka HTML 1
[TpakTrueckas paboTa 1o Teme
93 "Coznanue BeO-CTpaHUIIBI, BKITIOYAOIICH 1 1
MYJIbTUMEIMIHHBIC 00BbEKTHI (PUCYHKH,
3BYKOBBIC JIaHHbBIE, BUJIE0)"
OCHOBBI KaCKaHBIX TAOJHI] CTUIICH
94 1
(CSS)
[IpakTuyeckas pabora 1o Teme
95 "OdopmieHre CTpaHUIIbI C TTOMOIIIBIO 1 1
KaCKaIHbIX TaOiuI] cTuieii"
96 Cuenapuu Ha si3bike JavaScript 1
97 Cuenapuu Ha si3bike JavaScript 1
98 ®opmbI Ha BEO-CTpaHUIIE 1
[IpakTuueckas pabora o Teme
99 " " 1 1
O06paboTka JaHHBIX (HOopM
100 Pa3memenne Be6-caiiToB. Yemyra 1
XOCTHHra. 3arpy3ka ¢aiiyioB Ha calT
Kanpuposanue. Hcnpasnenue
101 nepcnektussl. ['ucrorpamma. Koppekuus 1
YPOBHEH, KOPPEKLIUs I[BETA.
OO0ecrBeunBaHKE IIBETHBIX U300paKCHUI
BBoj n3o0paxeHuit ¢ HCMOIb30BaHUEM
Pa3INYHBIX [IUPPOBBIX YCTPOHCTB.
102 1 0.5
[TpakTrueckas paboTa 1o Teme
"O6paboTtka nunuppoBsix Gororpaduit”
Perymis. Pabota ¢ o6nactsamu. OUIBTPHI.
103 [IpakTuueckas padora mo teme "Petymib 1 0.5

1 poBbix poTorpadumii”




MHorocoitHble H300pakeHusl.

104 Tekcrosble ciion. Macka cios. Kanamb. 1
CoxpaHeHue BbIICICHHON 001aCTH
[IpakTuyeckas pabora o Teme
105 . 3 ’ 1 1
MHorocnoiiHble 1300pakeHUs
[ToaroToBKa WILTFOCTpAIM 171 BEO-
106 caiftoB. [IpakTuueckas pabota 1o teme 1 0.5
" AHUMHPOBaHHbBIE U300paKeHUS"
107 Bekropnas rpaduka. Bekropuzamms 1
PacTpPOBBIX U300PAKEHHIM
[IpakTuyeckas pabora o Teme
108 " " 1 1
Bektopnas rpaduka
109 [TpuHIITIBL MOCTPOCHHUS § 1
peIaKTUPOBAHUS TPEXMEPHBIX MOJIEeH
[TpakTideckas paboTa 1Mo Teme
110 "Coztanue NpocThIX TPEXMEPHBIX 1 1
Mozenei"
111 Cerounblie Mmogenu. Marepuasl 1
112 '1'_[paI(TI/ILIeCKa$I pa60"Ta 0 TEMe 1 1
CeTo4HbIE MOJEIIH
113 MoenvpoBaHrEe UCTOYHUKOB 1
ocsemeHus. Kamepsl
114 'lv'IpaKTqua('?s[ pabota 1o Teme 1 1
Pennepunr
115 AnnutuBHble TexHOJ0THH (3D- 1
IIPUHTEPHI)
116 ITonsiTHe 0 BI:IpTya.anoﬁ pEaBbHOCTH U 1
JIOTIOJTHEHHOH peabHOCTH
117 PesepBHOE Bpems 1
118 PesepBHOe Bpems 1
119 PesepBHOE BpeMms 1




120 PesepBHOE BpeMmst 1
121 PezepBHoe Bpemsi 1
122 PeszepBHoe Bpemsi 1
123 PesepBHOE BpeMms 1
124 PesepBHoe Bpems 1
125 PezepBHOE Bpems 1
126 PesepBHOE Bpems 1
127 PesepBHOE Bpems 1
128 PesepBHOE Bpems 1
129 PesepBHOE Bpems 1
130 PesepBHOE Bpems 1
131 PesepBHOE Bpemst 1
132 PesepBHOE Bpemst 1
133 PeszepBHOE BpeMms 1
134 PesepBHOE BpeMms 1
135 PesepBHOE BpeMms 1
136 Pe3epBHOE BpeMms 1
OBILIEE KOJIMYECTBO YACOB I1O 136 365

[TPOT'PAMME







ITPOBEPAEMBIE HA EI'D IO HHO®OPMATHUKE TPEBOBAHMUSA K
PE3YJIBTATAM OCBOEHUMS OCHOBHOM OBPA30OBATEJIBHOM ITPOT'PAMMBI
CPEJHEI'O OBILIEI'O OBPA3OBAHMUA

Kon IIpoBepsiemble TPeOOBAHMS K MPEAMETHBIM Pe3yJibTaTaM O0CBOCHUS
NMpoBePSIeEMOr0  OCHOBHON 00pa30BaTe/IbHON MPOrpaMMbl CPeIHEero 001ero
TpeOOBaHMS o0pa3oBaHus

1. 3namo (nonumams)

[ToHrMaHne OCHOBHBIX MPHUHIIMIIOB YCTPOICTBA U (PYHKIMOHUPOBAHUS
COBPEMEHHBIX CTAlIMOHAPHBIX U MOOWIBHBIX KOMIIBIOTEPOB; TCHICHIIUI
pa3BUTHS KOMITBIOTEPHBIX TEXHOJIOTUH; BIIaJICHUE HAaBbIKaMU PabOTHI C

11 OTIEPAIMOHHBIMU CHCTEMaMH W OCHOBHBIMH BHJIaMH MPOTPAMMHOTO
obecrieueHuss I pemieHUss Y4eOHBIX 3aJad 10  BBIOpaHHOU
CHeIHAIIA3AINH

19 Hanmnuue mnpexpcraBneHWit o 0a30BBIX TNPUHIMINAX OPTaHU3ANMHA U

' (YHKIIMOHUPOBAHUSI KOMITBIOTEPHBIX CEeTeH

13 [ToHrMaHWe OCHOBHBIX MPUHIUIIOB JUCKPETU3AMUHA PA3INYHBIX BHIIOB

uHpopmaruu

[TonrmaHue 0a30BBIX AJITOPUTMOB OOPAOOTKH YMCIOBOHM M TEKCTOBOM
uH(popManuy (3aMCh YHCET B MO3WUIMOHHOH CHCTEME CUHCIICHUS,
1.4 JICIIMMOCTb ILIEJIBIX YHCET;, HAaXO0XJICHHUE BCEX MPOCTHIX YHCEN B 33JaHHOM
qUarna3oHe; o0pa0oTKa MHOTOPA3pPSIHBIX IENBIX YUCEN, aHaIu3
CHUMBOJIBHBIX CTPOK U JAPYTHX ), AITOPUTMOB IIOMCKA U COPTHPOBKHU

15 3HaHue (QYHKIMOHAJIBHBIC BO3MOXXKHOCTH WHCTPYMEHTAIBHBIX CPEJICTB
' cpenbl pa3paboTKu

16 Brnanenue OCHOBHBIMU CBeNEHUAMH O 0a3ax JTaHHBIX, UX CTPYKTYpE,
' CpeICTBaX CO3JaHus B paboThl C HUMH

ITonumanue BO3MOXKHOCTEH " OTpaHUYCHUH TEXHOJOT Ui
17 HMCKYCCTBEHHOTO HHTEJUIEKTa B Pa3JIMUHBIX OOJACTAX; HaJIU4IWE
' MpeJICTaBICHU 00 MCMONb30BaHUHM WH(POPMAIMOHHBIX TEXHOJOTUN B
pa3IMyYHbIX TPO(ECCHOHATBLHBIX chepax

Biagenue TeopeTHYecKUM ammnaparoM, IO3BOJIIOIIMM OCYLIECTBIIATH
IIPEACTABJICHUE 3aJaHHOT0 HATypaJIbHOTO YKMCJIA B PA3JINYHBIX CHCTEMAX
18 CUMCIICHUS; BBINOJIHATH IPEoOpa3oBaHUs JIOTMYECKHX BBIPAKEHHIH,
' UCIIOJIb3YS 3aKOHBI aJIr€OphI JIOTHKH; ONpPENesITh KpaTyallliuii myTh BO
B3BELICHHOM Tpade M KOJIMYECTBO NyTell MeXAy BeplIIMHaMU
OPUEHTHPOBAHHOI'O AlIMKINYECKOro rpaga

2. Ymemo

VYMeHue ucnoiap30BaTh KOMMIBIOTEPHO-MATEMATHYECKUE MOJETU IJIst
aHanM3a 0ObEKTOB U MPOIECCOB: (OPMYIUPOBATH 11ETh MOACTUPOBAHUS,
BBITIOJIHATH AHAJIN3 PE3YJIbTATOB, MOJYYEHHBIX B XOJ€ MOJICITUPOBAHMUS;
OIICHUBATh aJCKBATHOCTh MOJIENH MOJEIHPYEMOMY OOBEKTY WU
MpoNECCy; MPEACTaBIATh PE3YJAbTaThl MOJEIUPOBAHUS B HATJISJIHOM
BHJIE

2.1

YMmenue kinaccu(UUIUpOBaTh OCHOBHBIE 3aJlauydl  aHajiu3a JIaHHBIX
29 (mporHozupoBaHue,  KilaccHU(UKauus,  KJIacTepuU3alus,  aHAIU3
' OTKJIOHEHMI1); TOHUMATh IOCIEA0BATEIbHOCTh PELICHUS 3a/1a4 aHaIN3a
JAHHBIX: COOp MEPBUYHBIX JIAHHBIX, OYUCTKA U OLIEHKA KauecTBa JaHHbIX,




BBIOOp M (WJIM) TOCTPOCHHME MOJENH, Ipeodpa3oBaHuEe JAHHBIX,
BU3YyaIN3alUsl JAaHHBIX, HHTEPIPETALUs pe3yIbTaTOB

2.3

2.4

YMmenue  ompeaenstb  MHOOPMALMOHHBIA  O00BEM  TEKCTOBBIX,
rpadu4ecKuXx ¥ 3BYKOBBIX JAaHHBIX NpU 33JaHHBIX Iapamerpax
JUCKpETHU3alMu. YMEHHE ONpPENeNsiTh CPEIHIOI CKOPOCTh Iepeaadu
JAaHHBIX, OLIEHUBAaTh M3MEHEHUE BPEMEHHU Iepelayd NpU HW3MEHEHUU
nH(OPMaLIMOHHOTO 00BbEMA TAHHBIX U XapaKTEPUCTUK KaHaja CBSI3U

YMeHue CTpouTh KO, OOECHeunBalOIIMi HAUMEHBIIYI0 BO3MOXKHYIO
CPEIHIOIO JUTMHY COOOIIEHUS IPH NU3BECTHON YaCTOTE CUMBOJIOB

2.5

2.6

2.7

YMeHue Hucnosib30BaTh IMPU PELICHUM 3a/1ad CBOMCTBA MO3ULIMOHHOU
3alUCH YUCEJl, AITOPUTMBI ITOCTPOCHHUSI 3aMKMCH YKCIIa B MMO3ULIMOHHON
CHCTEME CUUCIICHHS C 3aJaHHBIM OCHOBAaHUEM M MOCTPOCHUS YHMCIIa I10
CTPOKE, CoJepiKallled 3aluch 3TOrO0 4YHCIAa B MO3ULUOHHOM CHCTEME
CUMCIIEHHUSI C  3aJlaHHbIM  OCHOBAaHHUEM; YMEHHME  BBIIOJIHATH
apudMeTHUecKre onepaiy B MO3UIMOHHBIX CUCTEMaX CYUCICHUS

YMeHue CTpOUTh JIOTMYECKOE BBIPAXKEHHE B JU3BIOHKTMBHOHW U
KOHBIOHKTUBHON HOpMalbHbIX (opMax MO 3aJaHHON  Tabiuue
UCTMHHOCTH; MCCJIEI0BaTh OOJIACTh MCTUHHOCTH  BBICKA3bIBAHUS,
COJIepKAIEro IEpEMEHHBIE; peIIaTh HECIOKHBIE JIOTHUECKUE YPaBHEHUS

YMeHue pemarb aaropuTMHUYECKHE 3a/aud, CBA3AHHBIE C aHAIM30M
rpadoB (3a1a4M MMOCTPOCHHUS ONTHUMAIBHOTO ITYyTH MEXIY BEpIIUHAMU
rpacda, onpeaeneHus: KOJIMYECTBA PA3INYHBIX MyTel MEXAy BepIIUHAMU
OPUEHTHPOBAHHOT'O AIIMKINYECKOTO rpaga)

2.8

YMeHue ucronb3oBarh JepeBbs IPU aHAINU3€E U IIOCTPOSHUU KOJIOB U JJIs1
npescTaBieHusT apu(METUUECKUX BBIPAKEHUH, NMPU pPEUICHUH 3a7ad
MIOMCKa M COPTUPOBKU; YMEHHME CTPOUTH JEPEBO UIPHI MO 3aJJaHHOMY
IropuTMy; pa3pabaTeiBaTh U OOOCHOBBIBATh BBHIUTPHIIIHYIO CTPATETHIO

UTPBI

2.9

2.10
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2.12

YMmenune AHAIIU3UPOBATL AJITOPUTMBI C  HCIIOJIB30BAHHUEM Ta6J'II/III
TPACCUPOBKU,; ONIPCACIIATH 0e3 HCIOJIb30BaHUS KOMIIBIOTECPA PE3YJIbTAThI
BBITIOJTHCHHA HECIIOXKHBIX ITPOrpaMM, BKIIIOYAOIINUX IIUKIIbI, BETBJICHUS U
noAnporpaMmsal, Ipr 3aIaHHBIX UCXOAHBIX TAHHBIX

YMeHue ompeaeisaTh CIOXKHOCTh H3ydyaeMbIX B Kypce 0a30BbIX
ITOPUTMOB (CYMMHPOBAHHUE 3JIEMEHTOB MacCcHBa, COPTUPOBKA MACCUBA,
nepeOOpHbIe aIrOPUTMBI, JBOMYHBIA MOMCK) U MPUBOIUTH NPUMEPHI
HECKOJIbKUX aJITOPUTMOB pPa3HOM CIOKHOCTU JJisi pEUIeHUs OJHOU
3a7auu

BrnajeHne yHHBEpPCATBHBIM SI3BIKOM IPOTPAMMHPOBAHUS BBICOKOTO
yposus (ITackanb, Python, Java, C++, C#), npeacraBieHusiMu 0 6a30BbIX
TUTIaX JIAHHBIX U CTPYKTypaX JaHHBIX; YMCHHE HCIIOJIb30BaTh OCHOBHBIC
VIOPaBISIONUE  KOHCTPYKIIMHM; YMEHHE  OCYIIECTBISATh  aHAIU3
MPEUIOKEHHOW  TPOTPaMMBI:  ONPENeIsATh  PEe3yNbTaThl  PabOTHI
MPOrpaMMBbI TIPU 33JaHHBIX UCXOJHBIX JAaHHBIX; OMPEACTSATh, IPU KAaKUX
UCXOJHBIX JIAHHBIX BO3MOXHO ITOJIYYCHHE YKA3aHHBIX pe3yJIbTATOB;
BBISBJISITH JIaHHBIC, KOTOpPBbIE MOTYT MpPHBECTH K ommbOke B paboTe
pOrpaMMBbl;  (OPMYJIUPOBATH  MPEIJIOKEHUS 10  YIYUIICHHIO
MIPOrPaMMHOTO KOJia

YMeHHe peaau30BbIBaTh Ha BBIOPAaHHOM Ui  HU3Y4YCHHS  S3BIKE
nporpaMmmupoBaHus Beicokoro yposasi (Ilackains, Python, Java, C++, C#)




TUIIOBBIE AJITOPUTMBI 00paboTku quced, YHCIIOBBIX
MOCIEI0BATENbHOCTEN M MACCHUBOB: IMPEICTaBICHUE YHUCIA B BHJE
Habopa TMPOCTBIX COMHOXHUTENEH; HaXO0XIACHUE MaKCUMaJIbHOU
(MMHMMaNBHOM) HU(PBI HATYPATbHOIO YHUCIIA, 3alIMCAHHOTO B CHCTEME
CUMCJICHHSI C OCHOBaHHUEM, He mpeBblmaomuM 10; BbeUKCIECHUE
000OIIEHHBIX XapaKTEPUCTHK JJIEMEHTOB MAacCHBa WM YHCIOBOMN
I10CJIEI0BATENbHOCTH (CyMMBl, MIPOU3BEICHUS CpeIHero
apu(QMEeTHUYECKOro, MHHHMAJIBHOTO M MaKCHUMAaJbHOTO 3JIEMEHTOB,
KOJIMYECTBA D3JIEMEHTOB, YJOBJIETBOPSIOIIUX 33JaHHOMY YCIOBHIO);
COpPTUPOBKY 3JIEMEHTOB MacCHBa; YMEHHE UCIOJIb30BaTh B MIPOrpaMMax
JIAHHBIE PA3JIMYHBIX TUIIOB C y4€TOM OrpaHUYEHUN HaA JAHANa30H MX
BO3MOXXHBIX 3HAYCHHM, MPUMEHATh MPU PEIICHUU 337a4 CTPYKTYpPbI
JAHHBIX (CIUCKH, CJIOBAapU, CTEKHU, OUYEPEAH, IEPEBBs); IPUMEHSTH
CTaHJapTHBIC U COOCTBEHHBIE MTOANPOTrPaMMBbI 17151 00pabOTKH YHCIOBBIX
JAHHBIX U CHMBOJIBHBIX CTPOK; UCTIOJB30BaTh MPH Pa3padOTKe MPOrpaMm
OUOIMOTEKH MOAMPOTpaMM; YMEHHE HCIIONb30BaTh CPECTBA OTIAAKU
Mporpamm B Cpejie MPOrpaMMUPOBAHUS

2.13

VYMeHue HCHoib30BaTh  JNIEKTPOHHBIE TAOMMIBI IS aHAIN3A,
npecTaBiIeHus U 00pabOTKMU JaHHBIX (BKJIOYasi BHIOOP ONTHUMAIbHOIO
pelieHus, noA00p JUHUM TPEHJa, PelleHue 3aJad MPOTHO3UPOBAHUS);
YMEHHUE MCII0JIb30BaTh TaOMUuHbIe (pEeNsALMOHHbIE) 0a3bl JaHHBIX U
CIIPaBOYHBIEC CUCTEMBI

2.14

YMeHue opraHuzoBbIBaTh JUYHOE HH(POPMALIMOHHOE IPOCTPAHCTBO C
UCIONIb30BAHUEM  PA3NIMYHBIX  CPEICTB  LHU(PPOBBIX  TEXHOJOTHUIA;
IIOHMMAaHHUE BO3MOXXHOCTEH IM(PPOBBIX CEPBUCOB TOCYAAPCTBEHHBIX
ycIyT, UG POBBIX 00pa30BaTEeNbHBIX CEPBHCOB




INEPEYEHD 9JIEMEHTOB COAEPKXAHMUSA, IIPOBEPAEMBIX HA EI'D 110
NHP®OPMATHUKE

Kon

HpOBepﬂeMblﬁ JIEMECHT COACPKaHUA

1

[Mudposasi rpaMOTHOCTH

1.1

OcHoBHBIC TCHACHIUHN PAa3BUTHUA KOMIIBIOTCPHBIX TEXHOJIOTH. HapannenLHble
BBIYMCIICHUA. MHoronpoueccopHHe CHCTCMBI. PacnpenenéHHHe
BBIYHUCIINTCIBHBIC CUCTCMbBI U 06p360TKa OO0JIBIINX JaHHBbIX

1.2

1.3

[IpyHIMIBI TOCTPOEHUSI U alnapaTHblE KOMIIOHEHTbl KOMIIBIOTEPHBIX CETEM.
CeteBbie mpotokosibl. Cerb MHTepHer. Agnpecauusi B cetd HWHTEpHeT.
[Mporoxkoisl creka TCP/IP. Cucrema nomenHbix nMEH. Paznenenue IP-cetn Ha
MIOJICETH C MOMOIIBI0 MACOK MOJICETeH

daiinosas cucrema. [louck B (aitnoBoii cucreme. IlpuHIMNIBI pa3MerieHus u
UMEHOBaHUs (ailioB B gonroBpeMeHHOM mamsatu. [labimoHbl 11 onucaHus

rpymi ¢aitnos

1.4

1.5

1.6

2.1

2.2

CKOpOCTI) nepcaayn  AJaHHBIX. 3aBUCHMOCTD BpEMCHH II€p€aadyu  OT
PIH(bOpMaI_[I/IOHHOFO 00BEMa JAaHHBIX U XapaKTCPHUCTUK KaHaJla CBA3U

udposanne nanupix. CUMMeTpHUHBbIE M HecUMMeTpuuHbIe HQpbl. [udps

npoctoii 3amensl. udp Lesaps. [ludp Bmwkenepa. Anroputm mmdpoBanus
RSA

Koapl, mo3Bossitoniie oOHapy>KUBaTh U UCHPABIATH OLIMOKH, BO3HUKAIOIUE
Ipu nepenade naHHbix. Paccrosaue Xammunra. KogupoBanue ¢ NoBTOpeHUEM
6uros. Koabl Xammunra

Teopetnueckrue 0CHOBbI HHPOPMATUKHI

JlBouuHoe  KOaupoBaHuEe. PaBHOMEpHBIE UM HEPAaBHOMEDHBIE  KOJBI.
JlexonnpoBaHue COOOLIEHH, 3aTMCaHHBIX C TOMOIIbI0 HEPABHOMEPHBIX KOJIOB.
VYcnosue @ano. IloctpoeHne 01HO3HAYHO JEKOAUPYEMBIX KOJOB C IOMOIIBIO
JepeBa

Teopernueckue mMmoaXoapl K OLIEHKE KojuuecTBa HHpopMauuu. Enunuisi
u3MepeHus: KojudectBa HH(opmanmu. AJ(aBUTHBIM TOJIXOJ K OLIEHKE
Koln4yecTBa HMHPOpMaLUU. 3aKOH aJJUTHUBHOCTH HHpopmanmu. Dopmyna
Xaptnu. Uadopmarus u BepositHocTs. @opmyna [llenHona

2.3

2.4

Cucrembl cuucneHusi. Pa3BépHyrass 3amuch LENbIX U APOOHBIX 4YHCEN B
MO3ULMOHHON cucTteMe cuucieHnsd. CBONCTBA NMO3MLIMOHHOW 3alUCH YHUCIA!
KOJIMYECTBO U(p B 3aIIMCH, IPU3HAK JEIIMMOCTH YKCiIa HA OCHOBAHHUE CUCTEMBI
CUMCIIEHUS. ANTOpUTM IiepeBoja IeJoro 4yucia u3 P-u4HOM cucTembl
CUMCJICHUS B JIECATUYHYIO. AJITOPUTM IepeBojia KOHEUHOU P-nuHoi npobu B
JECSATUYHYIO. ANTOPUTM IEPEBOJA LENOr0 4HCiIa U3 JECITUYHOM CHCTEMBI
cuucieHuss B P-uunyto. IlepeBoa xoHeuHOU necsTHUHON ApoOu B P-nunyto.
JIBonuHasi, BOCbMEPUYHAsI U ILIECTHAALIATEPUYHAsl CUCTEMBI CUHMCIIEHUS, CBSA3b
MeXay HHUMHU. Apudmeruyeckue oOomnepanud B TMO3UIMOHHBIX CHCTEMax
CUHCIICHUS

TpOI/I‘{HaSI YpaBHOBCHICHHAsA CHCTCMaA CUYHUCJIICHUA. I[BOI/I‘-IHO-I[GCSITI/I‘-IHH.SI
CHUCTEMA CUUCIICHUA

2.5

Komuposanue tekcroB. Komupoka ASCIl. OpgHOOalTHRIE KOJUPOBKH.
Crannaptr UNICODE. Koauposka UTF-8. Omnpenenenue nHpOpMaroHHOTO
00BEMa TEKCTOBBIX COOOIIEHUH




2.6

KomupoBanue  u3oOpaxenuii.  OueHka  MHPOPMALMOHHOTO  00BEMA
rpaguyeckuX JaHHBIX MPU 33/JaHHBIX Pa3pelIeHUH U TIIyOMHE KOIUPOBAHUS
nsera. L[BeroBrle Monenu. KoaupoBanue 3Byka. OneHka HH()OpMaLMOHHOTO
00bEéMa 3BYKOBBIX [JAHHBIX HPU 33JaHHBIX YaCTOTE JAUCKPETH3ALUU |
Pa3psAIHOCTH KOJUPOBAHUS

2.7

2.8

Anrebpa noruku. llonsiTne BbICKa3bIBaHUSA. BpIcKa3pIBaTeNnbHBIE (HOPMBI
(npenukatsl). KBaHTOpBI CylIeCTBOBaHMSI U BCEOOIIHOCTH.

Jlornyeckue omnepanuu. TaOmuibl UCTUHHOCTH. JloTWYecKHe BBIpaKECHUS.
Jlormueckue TOXKAecTBAa. Jlormueckue onepauuu M ONEpalMM  Haj
MHOECTBaMU.

3aKoHbl anreOphl JIOTMKU. OKBUBAJIEHTHbIE NPEOOpa3oBaHMs JIOTHYECKHUX
BBIpAKCHU. JIornueckue ypaBHEHUs U CUCTEMbI YPABHEHUM.

Jlornueckne ¢GyHKUMU. 3aBUCHMOCTb KOJHMYECTBA BO3MOXHBIX JIOTHYECKHX
(GyHKIUH OT KOJTMYECTBA apryMEHTOB.

Kanonuueckue (opMbl TOrHYECKUX BbIPaKEHUI

COBepI_HeHHBIe JAU3BIOHKTUBHBIC KOHBIOHKTHBHBIC HOPMAJIBHBIC (bOpMBI,
AJIITOPUTMBI UX ITOCTPOCHUA T10 Ta6m/1ue HCTUHHOCTHU

2.9

2.10

Jlormueckue »iaeMeHTbl B cocTaBe KommbloTepa. Tpurrep. Cymmarop.
Mmuoropa3psausiii cymmarop. [locTpoeHne cxem Ha JIOTUYECKUX JIEMEHTaxX o
3aIaHHOMY JIOTHYECKOMY BBIPAKEHHIO. 3alUCh JIOTUYECKOTO BBIPAXKEHUS I10
JIOTUYECKON cXeme

Mopnenn u mozaenupoBanue. llenu monenupoBaHus. AJEKBATHOCTb MOJIENH
MoJieIupyeMoMy 00beKTy miin npoueccy. @opmanuszanus NpUKIaJIHbIX 3a/1a4.
[IpencraBienue pe3ynbTaToOB MOJAEIUPOBAHUS B BHUAE, YIOOHOM JUId
BOCIIPUATHS 4eloBeKOM. ['paduueckoe mnpeacTaBieHUE AaHHBIX (CXEMBI,
TaOIUIB, rpaduKn).
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[IpencraBieHue HenbIX YuceNl B HaMATH KoMibiorepa. OTpaHUYEHHOCTb
JMana3oHa 4YUCeNl IPU OTPpaHUYEHHMH KoluuyecTBa paspsnoB. [lepenonnenue
paspsnHoi ceTku. be33HakoBble W 3HAKOBBIC JIaHHBIC. 3HAKOBBIA OWT.
JIBOMYHBIN JOTIOJHUTEIBHBIN KO/ OTPULIATENIBHBIX YU CEI.

[loburoBele nornyeckue omnepanuu. Jloruueckui, apupMeTHUECKUd U
nukianueckuit casuru. [lugpoBanue ¢ mnomoupio MOOMTOBOW omepanuu
«ucknrogaromee NJIN»

212

HpeI[CTaBJ'IeHI/Ie BCIICCTBCHHBIX YUCECJI B TaMATH KOMIIBIOTEPA. 3Haqamas[ 4acCThb
U TOpPAAOK 4YHUCIIA. I[I/IaHaBOH 3HAYCHHUI BCIICCTBCHHBIX YMCCII. HpO6J’IeM]':>I
XpaHCHUA BCIICCTBCHHBIX YHUCCII, CBA3AHHBLIC C OIPAHUYCHUEM KOJIMYCCTBA
paspAaaoB. Brinonaexnue onepaunﬁ C BCIICCTBCHHBIMH 4YMCJIaMH, HAKOIIJICHUC
omuboK ITIPpU BBIYUCIICHUAX

2.13

2.14

I'padpr. OcHoBHble noHsTUS. Bunel rpados. Onucanue rpadoB ¢ MOMOIIBIO
MaTpULl CMEKHOCTH, BECOBBIX MATpHL], CIHCKOB CMEXHOCTU. PemieHue
AITOPUTMUYECKUX 3aJlad, CBA3AHHBIX C aHaIM30M TpadoB (mocTpoeHHE
ONTUMAJIHOTO IYTH MEXJAy BepUIMHaMHu Trpada, OonpenesieHHe KOIUYecTBa
pPa3IMyYHBIX TyTEeH MEX]y BEpIIMHAMU OPUEHTHUPOBAHHOTO alUKINYECKOTO
rpacga)

HepeBbsi. bunapnoe nepeBo. JlepeBbst moucka. CrocoObl 06xona jaepesa.
[IpencraBienue apupmMeTndeckx BhIpaKEHUI B Bue JiepeBa. Mcnonb3oBanue
rpadoB U J1epeBbEB IPU OMUCAHUU 0OBEKTOB U MPOLIECCOB OKPYIKAIOIIEr0 MUpa




2.15

JIMCKpeTHBIE UTPHI IBYX UTPOKOB C MOJIHOM nHpopmanueii. [loctpoenne nepesa
nepebopa BapHAHTOB, OMKMCAHUE CTPATETHMH WIPHl B TaONMMYHON (opme.
BbIurpeliiiHbple ¥ IPOUTPBILIHBIE TO3UIUHU. BBIUTPHIIIHbIE CTpaTeruu

2.16

CpenctBa  HCKYCCTBEHHOTO — MHTEIUIEKTa. VoeHTHUKAIMSs U IOUCK
n300paxeHuil, pacno3HaBanue jaull. Vcrnonb3oBaHne METO/I0B UCKYCCTBEHHOT'O
UHTEIUIEKTa B oOyyarommx  cuctemax. VIcronb3oBaHHE — METO/OB
HMCKYCCTBEHHOTO MHTEIUIEKTa B poOoToTexHUKe. IHTepHeT Bemiel. Heliponnsie
CeTu

AJNropUTMBI U IPOrPAMMHUPOBAHUE

3.1

3.2

3.3

dopManuzanus NoHATHS anroputMa. Mammuna TeropuHra Kak yHUBEpcalbHast
MOJIEJIb BBIYUCIICHUN

OrneHKa CIIOKHOCTH BBIYMCIICHHH. Bpems paboTel U 00BEM HCIOIB3YEMOM
MaMsTH, WX 3aBUCUMOCTh OT pa3Mepa HCXOAHBIX JaHHbIX. OlleHKa
ACUMITOTUYECKOW CJIOKHOCTU aNTOPUTMOB. AJTOPUTMBI MOJMHOMHUAIBHOU
cinoxxaoctu. [lepebopHbie anroput™mel. [lpuMepsl pa3IMUYHBIX aNTOPUTMOB
pellIeHrs OIHOM 3a1a4u, KOTOPbIE UMEIOT Pa3InYHYIO CIOXKHOCTh

OrmpezenieHne BO3MOXKHBIX PE3YJbTaTOB Pa0OTHl MPOCTEUIINUX aJITOPUTMOB

YIPABICHHUS UCIOJHUTEISAMU U BBIYMCIUTENBHBIX alrOPUTMOB. OmpenencHue
UCXOJHBIX JAHHBIX, IPU KOTOPBIX AJITOPUTM MOKET J1aTh TPEOYEMbIi pe3yabTaT

3.4

Anroput™mbl 00paOOTKH HATYpaJIbHBIX YHCEN, 3aIMCAHHBIX B TO3HIIMOHHBIX
cUCTeMaX CUMCIIEHHUs: pa30ueHHe 3aluCh YHUClla Ha OTIeNbHble LUQPBI,
HaXO0XJECHWE CyMMbl U HpOu3BelIeHUs LU(p, HAXOXKICHUE MaKCHUMAaJbHOU
(MUHUMAIBLHOM ) IUQPHI.

[IpencraBienue uuciaa B BUJE Habopa MPOCTBIX COMHOMKUTENEH. AJNTOPUTM
OBICTPOrO BO3BEJEHMS B cCTeleHb. [IOMCK MHpPOCTBIX 4YHCET B 3aJaHHOM
JMara3oHe ¢ TIOMOIIBIO aJITOPUTMA «pemIeTo JpaTtocdeHar

3.5

MHoropaspsiIHbIe IeIble YUCIia, 3a/1a4d JITUHHON apuMeTHKA

3.6

3.7

3.8

3.9

S3wik nporpammupoanus (I[lackans, Python, Java, C++, C#). Tumsl 1aHHBIX:
LIEJIOYMCIICHHBIE, BEIIECTBEHHBIE, CHUMBOJIBHBIE, JIOTMYECKHE. BeTBieHwus.
Cnoxuble ycnoBus. Llukinsl ¢ ycnoBueM. LIUKiIbl o nepeMeHHOM.

OO0paboTka JaHHBIX, XpaHAMXCs B (ainax. TekcToBble U JBOUYHbBIE (DaNIIbI.
daitnoBsle nepeMeHHbIe ((ailioBele ykazarenu). Urenue u3 ¢aiina. 3anuch B
dbaiin.

Pa30buenue 3agaun Ha noazagauu. [lognporpammel (mpoueaypsl ¥ GYHKIUH).
Vcnonp30BaHue CTaHAAPTHOM OMOIMOTEKH SI3bIKa IPOTrPAMMHUPOBAHMS

Pekypcus. PexypcuBnble npouenypsl U GyHkiuu. Vcnonas3oBaHue cTeka Ais
OpraHM3alMK PEKYPCUBHBIX BHI30BOB

Yucnennsle MeToabl. TouHOE M MPUOIMKEHHOE pelleHus 3a1a4u. YucieHHoe
pellleHrne ypaBHEHUHM C MOMOIIbI0 Moadopa mapaMerpa. YnuciaeHHbIE METObI
pelieHusl ypaBHEHUH: MeToa mepebopa, METOA TMOJOBUHHOIO JENICHHUS.
[TpubnmxE€HHOE BBIYMCIIEHUE IJIMH KpUBBIX. Bbruncnenue miomanei ¢uryp c
IIOMOUIBIO YHUCIEHHBIX METOJOB (METOJ NMPSAMOYIOJIbHUKOB, METOJ TpaIenuil).
[Tonck makcumyma (MUHHMYyMa) (YHKIMHM OJHOM IEPEMEHHOM METOJ0M
IIOJIOBUHHOTO JIEIICHUS

OOpaGoTka  CHMBOJBHBIX  JAQHHBIX. BCTpoeHHBle  (YHKIMH  s3bIKa
MPOrpaMMHUpPOBAaHUS i  OOpaOOTKM CUMBOJIBHBIX CTPOK. AJTOPUTMBI
00pabOTKM CHMBOJIBHBIX CTPOK: MOJCUET KOJIMYECTBA MOSBICHUN CHMBOJIA B
CTpOKEe, pa30MeHHe CTPOKM Ha CJOBa IO NPOOENbHBIM CHMBOJAM, IOUCK




3.10

IIOACTPOKH BHYTPU JaHHOM CTPOKH, 3aMEHA HANJACHHOU IOJCTPOKHU Ha JPYTYIO
cTpoky. I'eHepanus Bcex CJI0B B HEKOTOPOM aidaBuUTE, yIOBIETBOPSIOLIMX
3aJaHHbIM orpanndeHusiM. [IpeoOpa3oBanue yucia B CUMBOJIBHYIO CTPOKY U
obpaTHO

MaccuBbl M IOCIEIOBATENBHOCTH 4HuCENl. Bbruncienne 000OIMIEHHBIX
XapaKTepUCTHK DJIEMEHTOB MAacCHMBa WJIM YHCIOBOH TOCIIEI0BAaTEILHOCTH
(CyMMBI, TMpOU3BEACHMS, CpEeIHEro apu(METHYECKOro, MHUHUMAIbHOIO U
MaKCHUMAaJIbHOTO 3JIEMEHTOB, KOJIMYECTBA JJIEMEHTOB, YIOBJIETBOPSIOLINX
3aJlaHHOMY YyCJIOBUIO). JIMHEWHBII MOUCK 3aJaHHOTO 3HAYEHHUS B MacCHBeE.
AJropuT™Mbl paboTBl C AJIIEMEHTaMH MAacCHUBa C OJHOKPAaTHBIM IPOCMOTPOM
maccuBa. CopTupoBka oJHOMEpHOro Maccua. [IpocTbie METOABI COPTUPOBKU
(Meron my3blpbKa, METOJ BbIOOpa, COpPTHpPOBKA BcTaBKaMu). CopTHpPOBKa
cnusaueM. beicTpas coptupoBka MaccuBa (anroputm QuickSort). J{BowuHbIi
MIOUCK B OTCOPTUPOBAHHOM MAacCCHBE

3.11

JIByMepHBIE MacCHBBI (MaTpHIbl). AJTOPUTMBI OOpPaOOTKH JIBYMEPHBIX
MacCHUBOB: 3allOJJHEHHWE JIBYMEPHOI'O YHCIOBOTO MAaccHBa I10 3aJlaHHBIM
IpaBWJIaM, MOMCK 3JIEMEHTa B ABYMEPHOM MAacCCUBE, BBIYUCICHHUE MaKCUMyMa
(MMHHUMYMa) ¥ CYyMMBI 3JIEMEHTOB JIByMEPHOT'O MacCHBa, IEPECTaHOBKA CTPOK U
CTOJIOIIOB JByMEPHOT'O MacCHBa

3.12

3.13

CnoBapu  (acconuaTHBHBIE  MAacCCHBBL, OTOOpa)xeHMs).  X3II-TaOJIULBIL.
ITocTpoenue andaBUTHO-YACTOTHOTO CIOBAps AJIs 33JAHHOTO TEKCTa
Crexku. AHanM3 NPaBUIBHOCTH CKOOOYHOrO BbIpaKeHUs. Brluucienue

apu(pMeTUYECKOro BhIPaXKEHHUS, 3alIMCAHHOTO B MOCTPHUKCHOM popme.
Ouepenu. Mcnonp3oBaHue ouepeu Al BpEMEHHOIO XpaHEHUS TaHHbIX

3.14

3.15

Anroputmbl Ha rpadax. I[locTpoeHHe MHHHMAILHOTO OCTOBHOTO JiepeBa
B3BEILLICHHOI'O CBA3HOTO HEOPHEHTUPOBAHHOTO rpada. KonnuyecTBo pa3nmuuHbIX
myTell MeXIy BepIIMHAMH OpPWUEHTHPOBAHHOTO AalMKINYECKOTO rpada.
Anroput™ JleHKCTpEI

HepeBbs. Peanuzanus nepeBa ¢ MOMOILIBIO CCBUIOYHBIX CTPYKTYp. [IBonuHBIE
(ounapusle) nepebs. [locTpoenue nepeBa [uisl 3aJaHHOTO apUPMETHUECKOTO
BbIpakeHUs. PekypcuBHBIE anropuTMbl 00xona JepeBa. Mcnoab3oBaHue cTeka
Y odepeu i 00Xo/a 1epena

3.16

3.17

JlnHaMuyeckoe nporpaMMUpPOBAHUE KaK METOJ| PEIIECHUs 3a/1a4 C COXPaHEHUEM
IIPOMEXYTOUHBIX  PE3yJbTaTOB.  3aJauyd, pEIIaeMble C  IOMOILBIO
JUHAMHYECKOr0 MPOrpaMMHPOBAHUS: BBIYMCIEHUE PEKYPCUBHBIX (QYHKIIHH,
MOACYET KOJIMYECTBA BAPUAHTOB, 3a1a4l ONITUMU3ALUU

ITonatue 06 0OBEKTHO-OPHMEHTUPOBAHHOM IPOrpaMMHUpOBaHUU. OOBEKTH U
kJy1acchl. CBOMCTBA U METO/IbI 00bEKTOB. OOBEKTHO-OPUEHTUPOBAHHBIN aHAIIN3.
PazpaGoTka mporpaMM Ha OCHOBE OOBEKTHO-OPUEHTHMPOBAHHOTO IOAXOJA.
Wukancynauus, HacieoBaHue, ToJIuMophu3m

4.1

WHudopmanoHHbIe TEXHOJIOTUU

Ananu3 paHHbiX. OCHOBHBIE 33/laud aHallU3a JAHHBIX: MPOrHO3UPOBAHHE,
KiIaccuukanys, KiacTepu3anus, aHaim3 OTKIoHeHu#. [locnenoBarensHOCTh
pelleHrs 3a/1a4 aHaIu3a JaHHBIX: COOp MEePBUYHBIX JTAHHBIX, OYMCTKA U OIIEHKA
KauecTBa JaHHBIX, BbIOOp U (WJIM) MOCTPOCHHE MOJEH, NpeoOpa3oBaHUe
JAHHBIX, BU3YyaJU3allMsl JaHHBIX, HHTEpHpeTanus pe3yiabTaToB. [IporpamMmMubie
cpenctBa u VIHTepHET-cepBUCHI I O0OpaOOTKM W TIPEACTABICHUS JTaHHBIX.
Boabiue ganable. ManmHaHOE 00y4YeHne




4.2

AHanu3 JaHHBIX C TOMOIIBIO JJIEKTPOHHBIX TaONuIl. BerYMcieHHE CyMMBI,
cpenHero  apuMeTHYeCcCKOro, HamOOJbIIero (HAWMEHBINET0) 3HAYCHHS
nuanazoHa. Beramcnenne kod((UIMEHTa KOPpENsUud IBYX PsIOB JaHHBIX.
[TocTpoeHne cTONOYATHIX, JTMHEHYATHIX M KPYrOBBIX nuarpamm. [loctpoenue
rpapukoB  ¢ynkuuid. Ilogbop  nuHMM  TpeHga,  pemieHue  3amay
MPOTHO3UpPOBaHMs. PelleHre 3aad ONTHMHU3ANUU C TIOMOIIBIO JICKTPOHHBIX
TaOJIUII

4.3

Juckperusanuss MOpd MaTEMaTHYECKOM  MOJICTUPOBAHUU  HEMPEPBHIBHBIX
npoueccoB. MopenupoBanue ABMXKEHUA. MojenupoBaHue OUOJIOTUYECKUX
cucteM. MaremMaruueckue MOJAEIM B OKOHOMHUKE. BbIUMCIUTEIbHBIE
SKCIIepUMEHTHI ¢ MojensaMu. OOpaboTKa pe3ysbTaToB dKCIEpUMeHTa. MeToa
HaUMEHbBIINX KBaApaToB. OIlEHKA YHUCIOBBIX MapaMeTpoOB MOJCIUPYEMBIX
00BEKTOB U TMpoleccoB. BoccTaHoBIeHHE 3aBUCHUMOCTEH MO pe3yibTaTam
9KCIIEPUMEHTA

4.4

4.5

BepostHocTtHple  Mozmenu.  Meroael  Monte-Kapio.  MmuranuonHoe
MojieninpoBanue. CHCTEMbl MaCCOBOTO 00CITYKUBaHUSI

Tabmuunbie (pensanuoHHBIE) 0as3bl JaHHBIX. TaOnuia — mpeacTaBICHUE
cBefeHnii 00 OMHOTUIIHBIX 00bekTax. IToie, 3amuce. Kirou tabmunel. Pabora ¢
rotoBoii 0a30il NaHHBIX. 3amojiHeHHe Oa3bl MaHHBIX. [loMck, copTHpOBKa U
(buIbTpaIs JaHHBIX. 3alIPOCHl HAa BEIOOPKY JIAHHBIX. 3alPOCHI ¢ TapaMeTPaMH.
Brruucnsiembie moss B 3anpocax.

MuoroTabaununbie 0a3bl JaHHBIX. TUIBI CBsI3e MexIy Tabnuuamu. BHemHui
ko4, IlenoctHocTs 0a3bl JaHHBIX. 3ampockl K MHOTOTAOIMYHBIM Oazam
JIAHHBIX

4.6

TexctoBbiii mporeccop. CpeactBa MoWcka M aBTO3aMEHbl B TEKCTOBOM
nporeccope.  CTpyKTypHpOBaHHBIE  TEKCTOBbIE  JTOKyMEHTHL.  CHOCKH,
ormnasiaeHue. [IpaBuiaa  IUTUPOBaHUS  UCTOYHUKOB H  O(OpPMIICHUS
OonbMorpauIecKuxX CChIIIOK




YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O ITPOLECCA

OBS3ATEJIbHBIE YYEBHBIE MATEPHUAJIBI 1J151 YYHEHUKA

Y4eOHUKH:

[TonsxoB K.1O., Epemun E.A. Uadopmaruka. 10 knacc. (ba3zoBbrit u yriyonéHasii ypoBHH). B 2 4. M.:
IIpocsemienue.

[Tonsxos K.1O., Epemun E.A. Undopmatuka. 11 kmacc. (ba3oBsriii u yriyonéHusiii ypoau). B 2 4. M.:
[Ipocsemenue

METOAUYECKHUE MATEPUAJIBI J1JISA YUUTEJIA

Enunoe coaeprxanune obiero oopaszosanus https://edsoo.ru/mr-informatika/

Nudopmaruka. Metoaudeckoe nocodue: 10-11 kmaccel. ba3oBblil u yrioy0ineHHBIH YPOBEHb

[Monsixos K.1O., Epemun E.A. https://prosv.ru/product/informatika-metodicheskoe-posobie-10-11-klassi-
bazovii-i-uglublennii-
uroven02/?utm_source=google.com&utm_medium=organic&utm_campaign=google.com&utm_referrer=
google.com

Nudopmaruka. basossiit ypoBenb. 10-11 knacesl. Metoanueckoe mocobue

Bocosa JI.JI., Bocosa A.IO. https://prosv.ru/product/informatika-bazovii-uroven-10-11-klassi-
metodicheskoe-posobie02/

YMK «udopmaruka». ABropsl bocosa JI.JI., Bocosa A.1O.
https://bosova.ru/metodist/iumk/informatics/umk10-11.php

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCbI CETU UHTEPHET
bubnurorexa Munpocsemienus https://lesson.edu.ru/catalog

POII https://resh.edu.ru/
bubanoreka L{OK https://lib.myschool.edu.ru/market?filters
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