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HOACHUTEJBHASA 3AITUCKA

IIporpamma no uHopmatuke (YriayoJéHHBIH YpOBEHB) Ha YPOBHE cpeAHero obiiero oOpas3oBaHHs pa3zpaboTaHa Ha OCHOBC
TpeOOBaHUH K pe3ysbTaTaM OCBOCHHSI OCHOBHOW 00pa30BaTENbHON IPOrpaMMBbl CpEeTHErO 001Iero o0pa3oBaHusl, MPEACTABIECHHBIX B
OI'OC COOQO, a Takxe penepanbHOU paboye MPOrpaMMbl BOCITUTAHUS.

[Iporpamma mno wuHboOpMaTHKe JaéT NPCACTABICHHEC O ILEJAX, OOIICH CcTparerud OOyYCHMs, BOCHUTAHWUS W Pa3BUTHS
obOyyJaroruxcsi cpefictBamu  yueonoro mpeamera «udopmarnka» Ha yriayOiIEHHOM YPOBHE, YCTaHABIIMBACT 005S3aTCIILHOC
MIPCIAMETHOC COJICP)KAHKE, TIPEIYCMATPUBACT €TO CTPYKTYPHUPOBAHHC 110 pa3jiciiaM U TeMaM Kypca, ONPEACIICT PACIPEIACICHUE CTro
no kiaccaM (rojaM H3y4YeHHs), Na€T MNPUMEpPHOE pacrhpejefieHHe y4eOHbIX YacoB MO TEMaTHYECKUM pasfeiaM Kypca u
PEKOMEHTyeMYI0 (MPUMEPHYI0) TOCE0OBATEIBHOCTh UX H3YYCHHS C YUYETOM MEXIPEIMETHBIX U BHYTPHUIIPEIMETHBIX CBS3EH,
JIOTUKH Y4eOHOTO MpOIIecca, BO3PACTHBIX 0COOCHHOCTEN 00yJaroIuXCsl.

[Iporpamma 1o mHpOpPMATHKE OMPEACNACT KOJUYECTBEHHBIE W KAUYCCTBEHHBIC XAPAKTEPUCTHKU Y4eOHOTO mMaTepuana s
KKJ0TO T0Jla U3yUeHHs, B TOM YHCIIe JJI CO/IePKaTeIbHOTO HAIMOJIHEHUSI Pa3HOTO BHUJIa KOHTPOJIA (IIPOMEXYTOUHOH aTTeCTaIluu
00ydaronuxcs, BCEPOCCUHCKUX TPOBEPOYHBIX pabOT, TOCYJIapCTBEHHOW WUTOTOBOH arrectanuu). IIporpamma mo uHoOpmatHke
SIBJIICTCS] OCHOBOM JIJIST COCTaBJICHUS aBTOPCKUX YUEOHBIX MMPOTPAMM U YIEOHUKOB, TOYPOYHOTO TIAHHPOBAHUS Kypca YUUTEIIEM.

HNndopmartuka B cpenteM oO1iemM 00pa3oBaHuu OTPAXKAET:

CYIIHOCT, WH(MOPMATHKA KAaK HAyYHOW JUCHUILUINHBI, W3YYAIOMIEH 3aKOHOMEPHOCTH TPOTEKAHHUS U BO3MOXKHOCTH
aBTOMAaTU3aIMH HHPOPMAIMOHHBIX MIPOIIECCOB B PA3IUYHBIX CUCTEMAX;

OCHOBHBIC 00JIaCTH MPUMCHEHUS UH(MOPMATUKH, IPEKIC BCEro MHPOPMAIMOHHBIC TEXHOJIOTHH, YIPABICHUE U COIHMAIBHYIO
coepy;

MEXIUCITUTUTMHAPHBIN XapakTep HHOOPMATUKA 1 HHPOPMAITMOHHOU IEATSTLHOCTH.

Kypc undopMaTuku 1751 ypoBHS CpEAHETo 00IIero o0pa3oBaHUs SBISETCS 3aBEPILIAOIINM ITAlOM HETIPEPHIBHOM TOATOTOBKH
obyyJaroruxcst B 06sactu nHPOpMATHKH U WHPOPMAITMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH, OIMUPACTCSl HA COJICpPKAaHUE Kypca
WH()OpPMATHKH YPOBHS OCHOBHOTO 0OIIEro 0Opa30BaHUS U OIBIT MTOCTOSSHHOTO TIPUMEHCHUS HHHOPMAITMOHHO -KOMMYHHUKAITHOHHBIX
TEXHOJOTHH, JaéT TEOPETHUECKOE OCMBICIICHNE, MHTEPIIPETALUIO U 0000IIEHHE STOTO OMBITA.

PesynmbraThl yriryOJEHHOTO YpOBHS WU3ydeHHS yueOHOro mpeamera «MHbopmaTHka» OpHEHTHPOBAHBI HA TOJYYEHUE
KOMIICTEHTHOCTEH IS MOCISAYIOmEeH mpodecCHoHaIbHON ASATSIBHOCTH KaK B paMKax JaHHOW NMPEIMETHOM 00JacTH, Tak U B
CMEXHBIX ¢ Helt o0nacTsax. OHA BKITIOYAIOT B Ce0si:



OBNAJICHUE KIIOYEBBIMH TOHATUAMH ¢ 3aKOHOMEPHOCTSMH, Ha KOTOPBIX CTPOWTCS JaHHAs TIPEeIMETHas o00JacTh,
pacno3HaBaHHE COOTBETCTBYIOUIMX KM MPU3HAKOB M B3aHMOCBSI3€H, CINOCOOHOCTH JEMOHCTPHPOBATH pPAa3IMYHbIE MOAXOIBI K
U3YUCHUIO SIBJICHUM, XapaKTEPHBIX JIJIS U3y4aeMo MpeMETHOM 00J1acTy;

YMEHHE pEIIaTh THUIIOBBIE IIPAKTHUYECKUE M TEOPETHYECKUE 3aJadyl, XapaKTEpHBIC ISl HCIIOJIb30BaHUS METOIOB H
WHCTPYMEHTApHUsI TaHHOM MpeMeTHON 00nacTu;

HaJIMYue MPEACTABICHUM O JaHHOW MpeAMETHON 00JacTH KakK LENOCTHON Teopun (COBOKYIHOCTH T€OPUHN), OCHOBHBIX CBSI3SIX
CO CMEKHBIMHU 00JIACTSIMU 3HAHHM.

B pamkax yriryOiéHHOTO ypOBHS M3y4CHUS MHGOPMATHKH 00CCIICUMBACTCS IICJICHAIIPABICHHAS MTOATOTOBKA 00YYarONMXCs K
MPOJIOJDKEHUIO  00pa30BaHMs B OpraHu3anusx npodecCHOHANBHOTO OOpa30BaHWs TO CHEIUATBHOCTSIM, HEMOCPEICTBEHHO
CBSI3aHHBIM C [UGPOBBIMU  TEXHOJOTHAMH, TaKUM KakK TporpaMMHas HWHXEHepusd, HUHGpoOpMaIlMoHHAs O€30MacHOCTb,
UH(pOpPMAIIMOHHBIE CHUCTEMbl U TEXHOJOTUHU, MOOUIBHBIE CHUCTEMbI U CETH, OOJIBIIIME JaHHbIE W MAaIllMHHOE OO0y4YeHHE,
MIPOMBITIUTICHHBIA MHTEPHET BEIIEeH, MCKYCCTBEHHBINM WHTEJUIEKT, TEXHOJOTHU OECIpPOBOTHON CBsi3H, POOOTOTEXHWKA, KBAHTOBHIC
TEXHOJIOTUU, CUCTEMBI pacNpeIeIEHHOTO PEeCTPa, TEXHOJIOTUH BUPTYaIbHON U JONIOJHEHHOU pPEeaIbHOCTEH.

OcHoBHas 1iefib U3ydyeHus: yueoHoro npeamera «MudopmaTukay Ha yriyOlnEHHOM ypOBHE CpeaHEro oliero oOpa3oBaHus —
obecrieueHrEe MAIBHEUIIEro pa3BUTHST UHGOPMAIIMOHHBIX KOMIIETEHIIMN 00ydJarolerocsi, ero rOTOBHOCTU K KU3HU B YCIIOBUSX
pa3BUBaIOIICTOCs MHPOPMAIIUOHHOTO OOMIECTBA M BO3pacTarollcil KOHKYpPCHIIMM Ha PBIHKE Tpyjaa. B cBsI3u ¢ 3THUM H3ydcHUE
unpopmatuku B 10—11 kaccax momkHno 06ecrneynTh:

c(hOPMHPOBAHHOCTh MHPOBO33PEHHUS, OCHOBAHHOTO Ha TOHMMAaHWM poOJiM WH(DOpMATHKH, WH(POPMAIMOHHBIX U
KOMMYHUKAIIMOHHBIX TEXHOJIOTHI B COBPEMECHHOM OOIIECTBE;

c(hOpPMHPOBAHHOCTH OCHOB JIOTUYCCKOTO U AJITOPUTMHYECCKOTO MBIIIIICHUS;

c(hOpMHPOBAHHOCTh YMEHUH pa3an4arh (akThl U OIEHKH, CPABHUBATH OIEHOYHBIC BBHIBOJBI, BUAECTh UX CBSI3b C KPUTCPUIMH
OLICHUBAHUS U CBA3b KPUTEPHUEB C ONMPEAELIEHHON CUCTEMOIN LIEHHOCTEH, MPOBEPSITH HA TOCTOBEPHOCTH U 00001IaTh HHPOPMALIUIO;

c(hOpPMUPOBAHHOCTH MPEACTABICHUN O BAUSHUY WHPOPMAIIMOHHBIX TEXHOJIOTUHN Ha KU3Hb YeJIOBEKa B 0OILECTBE, IOHUMaHUE
COL[MAJIBHOI'O, SKOHOMHUYECKOTO, TTOJIMTUYECKOI0, KYJIbTYPHOTO, IOPUIIMUYECCKOTO, IIPUPOHOIO, SPIrOHOMUUYECKOI0, MEIUIIUHCKOIO U
(PM3HOTOTHUYECKOTO KOHTEKCTOB HH(POPMAIIMOHHBIX TEXHOJIOTHI;

MPUHATHE IMPABOBBIX M ATUYECKUX aCMEKTOB WH(GOPMALMOHHBIX TEXHOJOTUM, OCO3HAHWE OTBETCTBEHHOCTH JIIOJIEH,
BOBJICUCHHBIX B CO3/IaHUE U UCTIONH30BaHUE WH(POPMAIIMOHHBIX CUCTEM, pacpocTpaHeHHe HHGOPMAIIUH;

CO37laHUE yCJIOBHUM AJIS Pa3BUTHS HABBIKOB YUeOHOMW, MPOEKTHOM, HAYYHO-UCCIEAOBATEIHCKONM U TBOPUYECKOU AESTEIHHOCTH,
MOTHBAIIUHA 00YHAIOITUXCS K CAMOPA3BUTHIO.



B conepxxannu yuebnoro npenmera «Mndopmarrka» BIAESIOTCS YETHIPE TEMATHUYECKUX pa3jiena.

Paznen «IlnppoBasi rpaMOTHOCTB» TOCBSLIEH BOMPOCAM YCTPOMCTBA KOMMBIOTEPOB U APYIMX 3JIEMEHTOB LU(DPOBOTO
OKpY’KCHHUs, BKIIIOYasi KOMIBIOTEPHBIC CETH, HCIOJIB30BAHUIO CPEICTB ONEPAMOHHON CUCTEMBI, paboTe B ceTh MHTepHET H
HCIIOJIb30BaHUIO0 HHTEPHET-CEPBUCOB, HHPOPMAIIIOHHOM 0€30I1aCHOCTH.

Paznen «Teopernveckne OCHOBbI MH(OPMATHKH» BKIOYAET B ce€0d MOHATHHHBIA anmapaT WH(QOPMATUKH, BOMPOCHI
KOAUPOBaHUS HMH(pOpMalny, H3MEpPEHUs HH(POPMALMOHHOTO OO0BEMA [AaHHBIX, OCHOBBI AJIr€Opbl JIOTUKM WU KOMIBIOTEPHOIO
MOJCIIMPOBAHUS.

Pazien «AaropurMbl M NPOrpaMMHUPOBAHHE» HAIPABJICH HAa PAa3BUTUC AJITOPUTMHUYECKOTO MBIIUICHUS, pa3padOTKy
aIITOPUTMOB H OLICHKY WX CJIO)KHOCTH, (DOPMHPOBAHME HABBIKOB PEaNM3alliy NPOrpaMM Ha sI3bIKax MPOrpaMMHUPOBAHUSA BBICOKOTO
YPOBHSI.

Paznen «UHpopmManuoHHbIE TEXHOJOIMU» TOCBAMIEH BOMpPOCAM MPUMEHEHUs WH(GOPMAIIMOHHBIX  TEXHOJOTHH,
pEanu30BaHHBIX B MPHUKJIAIHBIX IPOTPAMMHBIX NPOAYKTaX U WHTEPHET-CEPBUCAX, B TOM 4YHUCIE B 3a7a4ax aHaau3a JAHHBIX,
HCIIOJIb30BAaHUIO 0a3 JAHHBIX U 3JIEKTPOHHBIX TAOIUII AJISl PeIISHUs MPUKIAAHBIX 3a/1a4.

B npuenénHom panee coaepxkanuu yueOHoro npeameta «MHbopmaThka» KypCHBOM BBIJIENIEHBI JOMOJHUTENbHBIE TEMBI,
KOTOpBIE HE BXOJAT B 0053aT€NbHYI0 NpPOrpaMMy OOydYeHHs, HO MOTYT OBITb MNPEMIOKEHBI I M3YYEHHUS OT/ACIBbHBIM
MOTHBHUPOBAHHBIM U CIIOCOOHBIM 00YJarOMIMMCS.

YrnyOnéuuslii ypoBeHb U3ydeHuss MHGOOPMATUKH PEKOMEHAYETCS A TEXHOJIOTMYECKOro Mpoduis, OpHEHTHUPOBAHHOTO Ha
WIDKCHEPHYIO U HMHQPOPMAIMOHHYIO cepbl AeATeNbHOCTH. YTIyONIEHHBIM ypoBEHb H3y4YeHHs HMH(DOPMATUKH OOECIeUHBAET:
HOJTOTOBKY OOYYalOIIUXCS, OPUCHTHPOBAHHBIX Ha CIHEIUAIBHOCTH B 00JACTH HMH(OPMALHMOHHBIX TEXHOJIOTMH U HH)KCHEPHBIC
CIEUAIBHOCTH, YYaCTHE B IIPOCKTHOH M UCCIIEAOBATEIBCKON NEATEIIBHOCTH, CBA3aHHOM C COBPEMEHHBIMHU HAIIPaBJICHUSAMH OTPACIIN
MH(POPMALIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJOTUH, TOATOTOBKY K YYacTHIO B OJMMIIMAAaxX M caadye EINMHOro rocynapcTBEHHOTO
JK3aMeHa Mo HHPOpPMaTHKeE.

[locnenoBaTenbHOCTh U3YUEHHUS TEM B Mpeieaax OJHOIO rojia 00yuyeHUs MOXKET ObITh U3MEHEHA 110 YCMOTPEHHIO YUUTENS PH
I0JIOTOBKE pabo4el NporpaMMBbl U IOYPOYHOTO IIJIAHUPOBAHUSL.

OO6muiee 9ncIo 9acoB, PEKOMEHIOBAHHBIX JyIsl n3ydeHusi mHpopMaTuku — 272 gaca: B 10 knacce — 136 yacoB (4 yaca B HEACIIO),
B 11 xnacce — 136 yacoB (4 yaca B HeIeNIO).



COJEPKXAHUE OBYYEHUA
10 KIIACC

Indposasi rpaMOTHOCTD

TpeboBanuss TCXHUKH OC30IMIACHOCTHM U THTHCHBI IIPH PabOTe ¢ KOMIBIOTCPAMH W APYTHMH KOMIIOHCHTaMH HU(POBOTO
OKPYKEHUSI.

[TpuHUUIIBI pabOTHl KOMIIBIOTEPOB M KOMIBIOTEPHBIX CUCTEM. ApxutekTypa ¢oH Heiimana. ABTOMaTHYECKOE BBITIOJHEHUE
nporpamMmel  TporeccopoM. OmnepaTrBHAsl, MOCTOSHHAs W JOJTOBpeMeHHas maMsaTb. OOMEH JaHHBIMH C TIOMOIIBIO ILHH.
KonTposutepsl BHEMHUX yCTPOUCTB. [IpAMON AOCTYN K NaMATH.

OCHOBHbIE TEHICHLIMH Pa3BUTUSI KOMIBIOTEPHBIX TexHonoruil. IlapanienbHbie BeIYHCIECHUA. MHOTONIPOLIECCOPHBIE CUCTEMBI.
CynepkoMnbloTephl. Pacripe/iei€HHbIE BBIUUCIUTENIBHBIE CHUCTEMbl U 00paboTka OOJBIIMX JIaHHBIX. MoOubHBIE HTUGPOBBIE
YCTPOMCTBA M UX POJIb B KOMMYHHKAIMAX. BCTpoeHHbIE KOMTIBIOTEPBI. MUKPOKOHTpOIephl. POOOTH3MPOBAHHBIE TPOU3BO/ICTRA.

[IporpamMMHoe obecrieueHre KOMIMBIOTEPOB U KOMITBIOTEPHBIX CHCTeM. BHbl mporpaMMHOro obecrieueHusl U UX Ha3HauYCHUE.
Oco0eHHOCTH MPOrpaMMHOT0 obecredeHus MOOMIIbHBIX ycTpolcTB. [lapannensHoe nmporpamMmmupoBanre. CHCTEMHOE MPOTPaMMHOE
oOecrieyenue. OnepalOHHBIE CUCTEMBL. YTWIHTHL. [lpaiiBeppl ycTpodcTB. MHCTaUISIUUs W JEMHCTAUIALMS NPOrPaMMHOIO
obecrieueHus.

daitnosbiec cucTeMbl. [IpUHIUIIBI pa3MElIeHUST U UMCHOBaHUA (aitioB B qoiroBpeMeHHOW maMsTH. LllabmoHsl 1y onucanus
rpynn ¢aisos.

[Iporpammuoe obecrnedenue. JlnnensupoBanue mporpamMmHoro obecrneuenus ¥ 1upoBbIX pecypcoB. [Ipompuerapnoe u
cBOOOJHOE mporpamMmHoe obOecredcHue. KoMMepueckoe W HEKOMMEPUECKOE HCIIOIb30BAHUE MPOTPAMMHOIO OOCCICUCHHUS U
1upoBEIX pecypcoB. OTBETCTBCHHOCTh, YCTAaHaBJIMBAacMas 3aKOHOAATENbCTBOM Poccuiickoit dexpepaiiid 3a HEMpaBOMEPHOC
HCIIOJB30BAHKE IIPOTPAMMHOI0 00CCIICUCHUS U M POBBIX PECYPCOB.

IIpyHIMIBI TIOCTPOEHMS W anmapaTHble KOMIIOHEHTBI KOMIBKOTEPHBIX ceTel. CereBble mnpoTOKOabl. CeThb WHTEpHET.
Anpecarus B cetu Mnteprer. [IpoTtokonsl creka TCP/IP. Cuctema 1OMEHHBIX UMEH.

Paznenenue [P-ceTu Ha noaceTH ¢ MOMOIIBIO Macok nojcereil. CeteBoe aiMUHUCTpUpoBaHue. [loyyeHue NaHHbIX O CETEBbIX
HacCTpoWKax KomnbsroTepa. [IpoBepka Hanuuus CBs3M € y3J0M ceTd. OnpeaeneHue MapipyTa JBUKEHUS IaKETOB.



Bunel gestensuoctu B cetu Unrepner. Cepucsl Untepnera. ['eomndopmarnmonssie cucTeMbl. [ €0n0OKalMOHHbIE CEPBUCHI
peajbHOr0 BpEMEHU (HANpHMEp, JOKalWs MOOWIBHBIX TEIE(POHOB, ONPEAEIICHHE 3arpyKEHHOCTH aBTOMArUCTPasei), HHTEPHET-
TOPTOBJIsl, OPOHHPOBaHUE OUIETOB U TOCTUHHII.

I'ocynapcTBEHHBIE RIEKTPOHHBIE CEPBUCH M yCIyrH. COLMANBHBIE CETH — OpPraHU3alds KOJUIEKTUBHOTO B3aMMOJCHCTBHS H
oOMeHa naHHbIMH. CeTeBOM STHUKET: NpaBWia MOBEACHHS B KuOepnpocTpaHcTBe. I[Ipobiema NOMIMHHOCTH MOJYyYE€HHON
uHpopmaruu. OTKpbITEIE 00pa30BATEIBHBIE PECYPCHI.

TexHOreHHbIE U SKOHOMHUYECKHE YIPO3bl, CBSI3aHHBIE C MCIIOJIB30BAaHUEM MH(OPMALIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH.
O6mme mpoOsemMbl 3amuThl HHPopMauu U uHPOPMAIMOHHON Oc3omacHocTu. CpencTa 3ammThl HHGOPMAIIMA B KOMITBIOTCPAX,
KOMIIBIOTEPHBIX CETSX W aBTOMAaTU3MPOBAaHHBIX WH(POPMalMOHHBIX cHcTeMax. IIpaBoBoe oOecnedeHne HHYOPMALMOHHON
0€30MaCHOCTH.

[IpeaoTBpalieHue HECAaHKIIMOHMPOBAHHOTO JIOCTyNa K JIMYHOM KOH(UIEeHIMaIbHOM uHOpMalMK, XpaHsuleiics Ha
NEPCOHAIBHOM KOMITbIOTEpE, MOOUIIBHBIX yCTpoiicTBax. BpemoHocHoe mporpammHoe oOecrieueHue U crnocoObl OOpbOBI ¢ HUM.
AHTUBHpPYCHBIE TporpaMmbl. Opranu3anys JUYHOTO apxuBa HHpopmauun. PesepsHoe konuposaHnue. [laponbHas 3ammra apxusa.

[udpoBanue gaHHBIX. CUMMETpUYHBIE U HeCUMMeTpuuHble MHUGpHL. [Hudper npoctoit 3amensl. udp Lezapsa. udp
Buwxkenepa. AnroputMm mudpoanus RSA.

Teoperuueckue 0CHOBbI HHGOPMATHKH

HNndopmanns, gannsie u 3Hanust. UndopmanrnoHubie IpoLeccs B IPUPoie, TEXHUKE U 00IIeCTBE.

HenpepblBHbIE U TUCKPETHBIE BEIWYMHBI U CUTHAJIBI. HeoOX0aMMOCTh aucKpeTu3auu UH(OpMalui, IpeIHa3HAaueHHOW s
XpaHeHus, Iepeaadu i 00padoTKU B LIU(POBBIX CHCTEMAX.

JIBonuHOE KonvpoBaHHue. PaBHOMepHBIC U HEpaBHOMEpHBIE KOJBI. J[eKoaupoBaHHE COOOIICHUMH, 3allMCAHHBIX C IIOMOIIBIO
HEpPaBHOMEPHBIX KOJ0B. ¥YcnoBue dano. [locTpoenne 0AHO3HAYHO AEKOAMPYEMBIX KOJIOB € IIOMOIIBIO AepeBa. ENUHALBI H3MEpEeHNs
KoJu4ecTBa MHGopMauu. An(aBUTHBIA MOAXO K OLICHKE KOJIHYECTBa HHPOPMALIUH.

Cucremnbl cuucienus. Pa3zBépHyTas 3amvch LEAbIX W APOOHBIX 4YMCENl B IMO3ULMOHHON cHcTeMe cuucieHus. CBoiicTBa
HO3UIIMOHHOM 3aIllMCH YHUCia: KOJMYECTBO IM(pP B 3allMCH, [PU3HAK JCIMMOCTH YHCJIAa HAa OCHOBAHHWE CHCTEMBbl CUHUCIICHHS.
AnTOopuTM TIEpeBo/ia 1ENoro ynuciaa u3 P-naHoM cHCTeMbl CHIUCIICHHS B IECSITHYHYI0. ATOPUTM MEPEeBo/ia KOHEYHOU P-maHoN npoou
B JCCATUYHYI. ANTOpUTM IEPEBOAA LENOTO YHUCIA H3 JECATUYHOW CHUCTEMBI CcuUHCiieHHs B P-nuHyro. IlepeBon KOHEUHOM
NECATUYHOU NpoOu B P-uunyro. J[BoMuHas, BOCbMEpWUYHAs W IIECTHAALATEpPUYHAs CHCTEMBbI CUUCIEHHS, CBA3b MEXIY HHUMH.
ApudmeTnueckue onepanyy B MNO3UIHMOHHBIX CUCTEMax cuuciaeHus. TpoudHas ypaBHOBEILIEHHAs CHCTEMa CUMCIEHHA. /[BOM4HO-
NECATHUYHAS] CUCTEMA CUHCIICHHUS.



Konuposanue tekcroB. KommpoBka ASCII. Opnob6aiitneie koaupoBku. Crangapt UNICODE. Konuposka UTF-8.
Onpenenenne MHPOPMAITMOHHOTO 00bEMA TEKCTOBBIX COOOILICHUM.

Koauposanue wuzobOpaxenuil. OtieHka HHQOPMAIMOHHOTO 00BEMa TpaUUECKUX JaHHBIX NP 3aJIaHHBIX Pa3pelicHUH U
riyouHe KoaupoBaHus IBera. l[BeroBbic Mojaenu. BekxropHoe komupoBanue. @opmathl rpaduueckux aitnoB. TpéxmepHas
rpaduka. OpakTanbHas rpapuka.

Konuposanue 3Byka. OneHka MHGOPMALHMOHHOTO OOBbEMA 3BYKOBBIX JAHHBIX IPH 3aJaHHBIX YaCTOTE JHUCKPETH3AUU U
Pa3psAIHOCTH KOJUPOBAHUS.

Anrebpa noruku. [lonsitue BhicKaszpiBaHus. BrickaspiBaTenbHbie (GOpMbl (TpeauKaThl). KBaHTOpPH CyIICCTBOBAaHHUS U
BCEOOILHOCTH.

Jloruueckue omneparuu. Tabnuibl UCTHHHOCTHU. Jlornueckue BbIpakeHusa. Jlornueckue TOXKJIecTBa. Jloka3zaTenbCcTBO
JIOTUYECKUX TOXKJIECTB C TOMOIIBIO TAOIUIl UICTUHHOCTH. Jlorudeckue onepaiuu U orepaluu Hajl MHOXKECTBAMU.

3akoHBI anreOphl JIOTMKWA. DKBUBAJICHTHBIE MPEOOPa30BaHUS JIOTHUECKUX BBIpakeHUH. JIOTHYECKHME ypaBHEHUS W CHUCTEMBI
YPaBHEHUM.

Jloruueckue (PyHKIIMU. 3aBUCUMOCTh KOJMYECTBA BO3MOHBIX JIOTHYECKUX (DYHKIMH OT KOJMYECTBA apryMeHTOB. [loyiHbie
CUCTEMBbI JIOTUUECKUX (HYHKITUH.

Kanonuueckue popmbl norudeckux BolpakeHUil. CoBepIICHHBIC JU3BIOHKTUBHBIC U KOHBIOHKTUBHBIC HOpPMAalbHBIC (OPMEL,
ANTOPUTMBI UX MOCTPOCHHUS MO TAOINIE UCTUHHOCTH.

Jlornyeckne 3neMeHTHl B cocTaBe kommbiorepa. Tpurrep. Cymmarop. Muoropaspaaneiii cymmarop. Iloctpoenne cxem Ha
JIOTUYECKUX RJIIEMEHTAX 110 3aJJaHHOMY JIOTUYECKOMY BBIPAKCHHIO. 3aIUCh JJOTHYECKOTO BBIPAKEHUS 110 JIOTHUECKOM CXEME.

IIpencraBiieHHE LENBIX YUCET B MaMATH KoMIbloTepa. OTrpaHHMYEHHOCTh AMANa30HA YHUCEJ MPU OTPAaHUYEHUU KOJIUYECTBA
paspsiios. [lepenonnenue pa3psgHoil ceTku. be33HakoBble M 3HAKOBLIE AaHHBIE. 3HAKOBLINA OUT. JIBOMUHBIA JOMOJHUTEIBHBIA KO
OTPHULATEIIBHBIX YUCET.

[ToGuToBble Joruueckue omnepauuu. Jlornueckuit, apudmetnyueckuii U mukianueckuid capuru. [ludpoBaHue ¢ MOMOUIBLIO
11oOMTOBOM onepanuu «uckiogaromee UJIN».

IIpencraBiieHre BEIIECTBEHHBIX YMCEN B MaMATH KOMIbIOTEpa. 3HAualllas 4acTb U MOPAAOK uucia. /nana3zoH 3HauYeHH
BEILIECTBEHHBIX unces. [IpoOiieMbl XpaHeHUs BEIIECTBEHHBIX YHCEJ, CBA3aHHbIE C OTPAaHUUEHUEM KOJIMUECTBA Pa3psoB.
BeinonmHeHnue onepaiuii ¢ BENECTBEHHBIMU YHCJIAMHU, HAKOIJICHUE OUTMOOK MTPU BBIYMCICHHUSIX.

AJITOPUTMBI U IPOTPAMMMPOBAHHE



Omnpenenenve BO3MOXHBIX PE3YNHTATOB pabOThl MPOCTEUIINX ANTOPUTMOB YIPABICHUS MUCIOIHUTEISIMU M BBIYHUCIUTEIBHBIX
anroput™MoB. OnpeaeneHe HCXOAHbIX TaHHbIX, P KOTOPBIX alrOPUTM MOXKET AaTh TpeOyeMbIid pe3ynbTar.

OTanbl pelicHWsl 3ajad Ha KoMIbloTepe. MHCTpyMEHTaJdbHBIC CpENICTBA: TPAHCIATOP, OTIAAUYUK, MPOPUIUPOBIIHK.
Komnunsnusa 1 vHTEpIpETaus IporpaMM. BupTyalbHble MallluHBL.

HNuterpupoBanHas cpena pa3padboTku. Meroasl oTiaaaku nporpamM. Mcnonb30BaHuEe TPacCUPOBOUYHBIX TaOmull. OTiaa0uHbIi
BBIBOJ. [Tomarosoe BrInoyiHEHME IporpaMmMebl. TOUKH OCTaHOBA. [[pOoCMOTp 3HAYECHUI TEPEMEHHBIX.

SAzpik nporpammupoBanusi (Python, Java, C++, C#). Tumbsl maHHBIX: UEIOYMCICHHBIC, BEIICCTBCHHBIC, CHUMBOJIBHEIC,
norudeckue. BerBieHus. Ciioxubie ycinoBus. [ukiel ¢ ycioBuem. Iukiibl 10 nepeMeHHoil. B3anmo3aMeHsIEMOCTh Pa3iIMyHbIX
BHUI0B LIUKJIOB. MHBapuaHT 1ukna. CoCTaBAE€HHUE LIMKJIA C UCIIOIb30BAHUEM 3apaHEe ONPENCIEHHOTO MHBAPHUAHTA LIUKJIA.

JlokymeHTHpoBaHUe NporpaMm. Kcnonb3oBaHue KoMMeHTapueB. [loAroTtoBka omMcaHWs MpOrpaMMbl U HUHCTPYKIUHW IS
ITOIB30BATES.

AnropuTMbl 00paOOTKH HATYPAIBHBIX YHCEI, 3aAMIMCAHHBIX B MMO3UIIMOHHBIX CHCTEMAaX CUUCIICHUS: pa30MeHne 3almicy Ynuciia Ha
OTIETbHBIC MU(PPHI, HAXOXKACHUE CYMMBI U TIPOU3BEACHUS TGP, HAXOXKICHUE MaKCUMAIbHOW (MUHUMAIIBHOMN ) TIMGPHI.

HaxoxeHne Bcex MpOCTBIX YMCEN B 3aJJaHHOM Jauana3oHe. [IpencraBnenne yucna B BUje HaOOpa MPOCTHIX COMHOKHUTENEH.
AJTOpPUTM OBICTPOTO BO3BEJICHUS B CTEIEHb.

O6paboTka JaHHBIX, XpaHsmuxcs B daitnax. TekcToBble U ABOMYHEIC (hailyibl. DaliaoBbic IepeMeHHbBIC ((hallIoBbIC YKa3aTCIIN).
Yrenune u3 ¢aiina. 3anuch B (hai.

Pa3z0Ouenue 3amaun Ha nonzanaqu. [lonmporpamMmel (mpoueaypsl U pynkuun). Pexypcusi. PekypcuBibie 00bekThl ((hpaxTaibt).
PexypcuBHble mpotieayphl 1 GyHKINU. Mcronb3oBaHue cTeka Uik OpTaHU3allii PeKYPCUBHBIX BBI30BOB.

Hcnonb3oBanue cTaHgapTHOM OMOIMOTEKHU fA3bIKa NporpammupoBanus. [loakmtoucHue GMOIMOTEK MOANPOTPAMM CTOPOHHHUX
MPOU3BOANUTENIEH. MOy IBHBIM NPUHIUIT TIOCTPOCHUS IIPOTPAMM.

Uucnennsie MeToabl. TouHoe 1 npuOIMKEHHOE pellieHusl 3a1aun. YucaeHHbIe METO b PEIlieHUsI YPaBHEHU: MeTO/1 repebopa,
METO/ MOJOBUHHOTO AesieHus. [IpubamkEHHOE BBIMUCIEHUE JJIMH KPUBBIX. Berunciaenue miomaneil Gpuryp ¢ noMOIIbIO YHCIEHHBIX
METOJIOB (METOJl HPAMOYTOJIbHUKOB, MeTO/ Tpareuuit). [louck makcumyma (MuHMMYyMa) QyHKIHUU OJHOW IIEPEMEHHOM METOJIOM
MIOJIOBUHHOI'O JIEJICHHUSL.

O06paboTKka CUMBOJIBHBIX JaHHBIX. BCTpoeHHBbIE (YHKIMH S3bIKA MPOTPAMMHPOBaHUS MJIA 0OpabOTKH CHMBOJIBHBIX CTpPOK.
AnropuTMBI 00pabOTKM CUMBOJIBHBIX CTPOK: MOJCYET KOJIMYECTBA MOSABJICHWNA CHMBOJA B CTPOKE, pa30MEHHE CTPOKH Ha CJIOBA IO
MpoOETbHBIM CHMBOJIAM, MMOUCK TIOJICTPOKU BHYTPH JTAHHOM CTPOKH, 3aMeHa HaWJEHHOW MOJACTPOKU Ha APYTYIO CTPOKY. ['eHeparus



BCEX CJIOB B HEKOTOPOM asipaBuTE, YIOBICTBOPSIONINX 3aJaHHBIM orpannueHusM. [IpeoOpa3oBanue 4rcia B CAMBOJIBHYIO CTPOKY U
o0OpartHo.

MaccuBbl U TOCNICOBAaTEIbHOCTH 4Hcel. Boluncienue oOOOMIEHHBIX XapaKTECPUCTUK 3JICMCHTOB MacCHBa WIIM YHUCJIOBOMN
MOCJICIOBATEIBHOCTA (CYMMBI, TMPOU3BEACHUS, CPEIHETO apu(METHUCCKOTO, MHUHUMAIBRHOTO W MAaKCUMAaJIBHOTO JJICMCHTOB,
KOJIMYECTBA 3JIEMEHTOB, YJIOBJICTBOPSIOUINX 38JaHHOMY YCJIOBHIO). JIMHEHHBIN MOUCK 3a/IaHHOTO 3HAYEHHS B MACCUBE.

CopTupoBKka OJHOMEPHOrO MaccuBa. IIpocTbie MeTOAbl COPTHUPOBKM (METOA TYy3bIpbKa, METOJ BbIOOpA, COPTUPOBKA
BcTtaBkamu). CoptupoBka cimsaueM. boictpast coptupoBka maccuBa (anroputm QuickSort). JIBOM4HBIN MOWCK B OTCOPTHPOBAHHOM
MAaCCHBE.

JIBymepHBIE MacCHBBI (MaTpHilbl). ANTOpUTMBI O0OpabOTKH JIBYMEPHBIX MAaCCHUBOB: 3allOJIHEHHE JBYMEPHOTO YHCIIOBOTO
MacCHBa MO 3aJaHHBIM TpaBWIaM, MOUCK DJEMEHTa B JIBYMEPHOM MAcCCHBE, BBIUMCICHHE MaKCUMyMa (MHUHUMyMa) U CYMMBbI
3JIEMEHTOB JIBYMEPHOTO MacCHBa, IEPECTAHOBKA CTPOK U CTOJIOIOB ABYMEPHOI'O MACCHBA.

NudopmanuoHHble TEXHOJIOTHHI

TexcroBbiii mporeccop. PenaktupoBanne u dopmaruposanue. [Ipoepka opdorpadum u rpammaruku. CpencTa MoucKa u
aBTO3aMEHBl B TEKCTOBOM Tiporieccope. HMcnons3oBanue crtusied. CTpPYKTypHUpPOBAHHBIE TEKCTOBBIE JOKYMEHTHI. (CHOCKH,
orjaByienne. KoynekTuBHas paboTta ¢ jgokymeHTamMu. WHCTpYMEHTBI PEIEH3UPOBAHUS B TEKCTOBBIX Mpolieccopax. OOnauHbie
cepBuchl. [lenoBas mnepenucka. Pedepar. [lpaBuia nuTUpOBaHUS HMCTOUYHHUKOB M odopmieHHS OubImorpadUyecKux CChUIOK.
Odopmiienne cnwcka AUTEPATyphl. 3HAKOMCTBO € KOMITBIOTEPHOW BEPCTKOM TeKCTa. TEeXHWYECKHWE CPEACTBAa BBOJA TEKCTA.
Crenuanu3upoBaHHbIe CPEJICTBA PEIAKTUPOBAHKS MATEMATUYECKUX TEKCTOB.

Anamu3 naHHbIX. OCHOBHBIC 3aJaudl aHalIM3a JaHHBIX: OPOTHO3WPOBAHHUE, KiacCUpUKAIUA, KilacTepHu3alus, aHaIu3
oTkioHeHui. [locienoBaTeIbHOCTh pelICHUs 3ajJad aHaldu3a JaHHBIX: cOOp MEPBUYHBIX JaHHBIX, OYMCTKA W OLICHKA KadyecTBa
JAHHBIX, BBHIOOP W/WJIM TIOCTPOCHHE MOJAENH, MpeoOpa3oBaHWe MAHHBIX, BU3yaM3allUsl JAaHHBIX, WHTEPIPETAIHS PE3yNbTaTOB.
[IporpammHbIe CpeACTBAa U UHTEPHET-CEPBUCHI JIJIi 00PaOOTKHU U MPEICTABICHUS JIaHHbIX. bosbinue nanHble. MainHHoe 00yUYeHue.
NHTennekTyabHbIN aHAIN3 JaHHBIX.

AHanmu3 JaHHBIX C TIOMOIIBID DJICKTPOHHBIX TaO/MIl. BBIYHCICHHE CYMMBI, CPCIHETO apuPMCTUYCCKOTO, HAUOOIBIICTO
(HaMMEeHBITIeT0) 3HA4YCeHHs quarnas3oHa. Beraucnenue ko3 uilneHTa KOppemsiiun ABYX PsAIoB naHHbIX. [locTpoeHune cronduaThix,
JUHEWYaThIX U KpyToBbIX Auarpamm. [loctpoenue rpadukos Gpynkumii. [logbop nuHuuM TpeHaa, pelieHne 3a7a4 NpOrHO3UPOBAHMUSL.

UncneHnHoe pellleHHe ypaBHEHMM ¢ TOMOIIbK moadopa mapaMmerpa. ONTUMHU3AIMS KaK MOWCK HAWIYYIIEro PpELICHHUS B
3anaHHbIX ycnoBusx. llemeBas Gynkums, orpanndenus. JlokanbHbIe U TI00aNbHBIA MUHUMYMBI TIe1€BOM (yHKIMK. Pemenue 3amaq
ONITHMH3ALIUN C TIOMOIIBIO ATIEKTPOHHBIX TaOIIHIL.



11 KJIACC

Teopernyeckne 0CHOBbI HHPOPMATHKHU

Teopernueckne HOOXOABI K OLIGHKE KOJM4ecTBa WMH(poOpManuu. 3aKoH ajguTuBHOCTH HHpopmanuu. Popmyia Xapri.
Nudopmarnus u BepostHocTh. Dopmyiia [llerHoHna.

Anroputmel cxatus JaHHbIX. Anroput™ RLE. Anroputm Xaddmana. Anroputm LZW. ANropuTMbl CKaTHUs JaHHBIX C
MOTEPSIMU. Y MEHBILIEHHE ITyOUHBI KoupoBaHus LBeTa. OCHOBHBIE aeH anroputMoB cxatus JPEG, MP3.

CkopocTh Tnepefauyu jJaHHbIX. 3aBUCMMOCTH BPEMEHM MNEpelayd OT MHPOPMALMOHHOTO 00bEMa JaHHBIX U XapaKTEPUCTHK
KaHana cBs3H. lIpudnHBI BO3HUKHOBEHHS OMIMOOK MpHU nepenave naHHbIX. Koapl, mo3Bossome OOHAPYKHUBATh U HCIPABIATH
omrOKH, BOZHUKAIOIINE MTPH nepenade nanubix. Paccrosaane Xsmmunra., Koguposanue ¢ moBropennem 0utoB. Koasl XsMMuHra.

Cuctembl. KOMIOHEHTBI CUCTEMBI U UX B3auMojieiicTBue. CucteMHbIi d2pdexT. YnpapineHre kak MHOOPMAIMOHHBINA TpoLECC.
OO6paTHas CBs3b.

Monenu u monenupoBanue. llens moaenuposanus. COOTBETCTBHE MOAETH MOAECIUPYEMOMY OOBEKTY WM MpOIecCy, LEeTu
MoaenupoBanusa. Gopmanusanusa NPUKIAIHBIX 3a1a4.

[IpencraBnenue pe3yabTaTOB MOJCIMPOBAHHS B BUAE, YAOOHOM A BOCHPHUATHS 4enoBekoM. I'paduueckoe mpencraBieHue
JIAHHBIX (CXEMBI, TAOJIHIIbI, TPadUKH).

I'padpr. OcHoBHBIE NIOHATHS. Bunapl rpados. Onucanue rpadoB ¢ MOMOUIBI0 MaTPULl CMEKHOCTH, BECOBBIX MaTpHll, CIIUCKOB
CMEXHOCTH. Pellienue anropuTMHUYECKHX 3a]ad, CBI3aHHBIX C aHaIu3oM TIpadoB (MOCTPOEHHE ONTUMAJILHOIO MYyTH MEXKIY
BeplIrHaMu rpada, onpeneaeHre KOJHMUecTBa Pa3InyHbIX MyTel MKy BEpPIINHAMUA OPUEHTUPOBAHHOTO alMKINYEeCKOTo rpada).

Hepesbs. bunapHoe aepeso. JlepeBrs nmoucka. CriocoObsl 00xoxa aepea. [Ipencrapienne apupmMeTHUECKUX BIPAKEHUI B BUJIE
nepesa. JIMCKpEeTHBIE UTPBI ABYX UTPOKOB C NMOIHON MHpopManuei. [loctpoenue nepera nepebopa BapuaHTOB, ONMHUCAHUE CTPATETHH
Urpbl B Ta0IMYHON (hopMe. BBIMIPBILIHBIC U IPOUTPHILIHBIC TO3ULMH. BHIUTPBIILIHBIE CTPATETHH.

CpencrBa MCKYCCTBEHHOro WHTeNieKkTa. CepBUCHI MAIIMHHOIO TEPEBOAA W PACIO3HABAHUS YCTHOW peun. KOrHUTHBHBIE
cepBUCHl. MnenTndukanus u mouck uzodpaxenui, pacno3nasanue gul. CamooOydaromuecs: CucTeMbl. MCKyCcCTBEHHBIN WHTEIIEKT
B KOMITBIOTEPHBIX Urpax. Mcmosiap30BaHNEe METOAOB HCKYCCTBEHHOIO MHTEIEKTa B 00y4aroIux cucreMax. Vcnonp30Banrue METOI0B
HCKYCCTBEHHOI'O HMHTEIUIEKTa B poOoTOoTexHHKe. MHTepHET Bemiel. IlepcnekTuBbl pa3BUTHS KOMIBIOTEPHBIX HHTEIUIEKTYaJIbHBIX
cucreM. HelpoHHBIE CETH.

AJITOPUTMBI U IPOTPAMMHMPOBAHME



dopmanuzanns NOHATUA anropurma. Mammua TelOpUHIa Kak yHHUBEpCanbHasg MOJENb BeruuciaeHu. Tesuc Yépua—Tpropunra.

OueHKa CJI0KHOCTH BbIYMCICHHH. BpeMs paOoTsl 1 00bEM MCHOJIB3YEMON MaMsTH, UX 3aBUCUMOCTBH OT pa3Mepa MCXOIHBIX
naHHBIX. OlleHKa aCUMITOTUYECKOM CIIOXKHOCTH aJITOPUTMOB. AJITOPUTMBI IOJTMHOMHANIBHON CITOKHOCTH. [lepebopHbie alrOpUTMBI.
[IpuMephl pa3INYHBIX AITOPUTMOB PEIICHUS OJHOW 3aJa4H, KOTOPBIE UMEIOT Pa3JINYHYIO CIOKHOCTD.

ITouck MpoCThIX YKUCEN B 3aJJaHHOM JMANA30HE C MOMOIIBIO aITOPUTMA «PELIETO DpaToCPEHAY.

MHoropa3psaHble Leable YUCaa, 3a1a41 JUIMHHOW apu(pMETHKH.

CrnoBapu (accolMaTHBHBIC MAacCCUBBI, OTOOpakeHMs). Xnoui-tabnuibl. [locTpoeHue andaBUTHO-4ACTOTHOTO CJOBAps IS
3a1aHHOTO TEKCTAa.

Crexku. AHanmu3 NPaBUIBHOCTH CKOOOYHOTO BBIpaKEHUS. BpluncieHue apu(pMETHUecKOro BBIPAKEHHUS, 3alMCAHHOTO B
noctdukcHou popme.

Ouepenn. Mcnonb3oBaHue ouepen JUIsi BDEMEHHOTO XPAHEHHS JTAHHBIX.

AnroputMmsl Ha rpadax. [loctpoeHrne MUHUManbsHOTO OCTOBHOTO JAE€pEBa B3BEUIEHHOI'O CBSI3HOTO HEOPHUEHTHUPOBAHHOTO Tpada.
KonndecTBo pasnuyHbIX IyTEH MEXy BEPITMHAMHA OPHEHTHPOBAHHOTO aAlUKINYECKOTO rpada. Anroputm J{edKcTpsl.

Hepebsi. Peanmuzanus gepeBa ¢ MOMOIIBIO CCBUIOYHBIX CTPYKTYp. JABouuHble (OMHapHBIe) nepeBbd. [locTpoenue nepesa s
3a/IaHHOTO apu(METUUECKOTO BhIpaXeHus. PeKypcHBHBIE alTOPUTMBI 00X0/a AepeBa. Mcnons30BaHue cTeka U ouepeu i 00Xoaa
JepeBa.

JluHaMu4ecKkoe MpOorpaMMHpPOBAHME KaK METOJ PELICHHsS 3aJad C COXPAHEHUEM IIPOMEXKYTOYHBIX pPe3yJIbTaTOB. 3aJayd,
pelaeMble C TOMOUIbI0 JUHAMHUYECKOIO MPOTPaAaMMHUPOBAHUS: BBIYMCICHHE PEKYPCHUBHBIX (DYHKUNN, MOACYET KOIMYECTBA
BApHUAHTOB, 3aJ]a41 ONITUMHU3AIUH.

[lonsitue 00 OOBEKTHO-OPUCHTUPOBAHHOM TNporpamMmupoBanuu. OO0bEKTHl M Kiacchl. CBOWCTBA W METO/BI OOBEKTOB.
OOBEKTHO-OPUEHTUPOBAHHBIN aHanu3. Pa3paboTka mporpaMm Ha OCHOBE OOBEKTHO-OPUEHTHUPOBAHHOTO Mmojaxoaa. MHkancymsus,
HacJieJOBaHUe, MOJTUMOPHU3M.

Cpenbl  ObicTpoit  pa3paboTku mporpamm. [lpoekTupoBanue wuHTepdeiica mnoas3oBaTens. Hcnonab3oBaHWE TOTOBBIX
YIPaBJIIEMBIX 3JIEMEHTOB IS IIOCTPOCHUS MHTEpdEiica.

O0630p s13b1KOB mporpammupoBanus. [loHsTHe 0 napagurMax mporpaMMHUpPOBaHUS.

Nudopmanuonnbie TEXHOJIOTHU

DTanbl KOMIBIOTEPHO-MATEMATHUECKOr0 MOJEIMPOBAHUA: TTOCTAHOBKA 3a/layM, pa3padOoTKa MOJENH, TECTUPOBAHHE MOIEIH,
KOMITBIOTEPHBIN SKCIIEPUMEHT, aHAIU3 PE3YJbTaTOB MOIEIUPOBAHUS.



Juckpetnsanuss TOpU  MAaTEMATUYECKOM  MOJEIMPOBAHWHM  HENPEPBIBHBIX IPOLECCOB. MOAECIMPOBAHUE  JABHUKEHHS.
MopenupoBaHue OMOJIOTMYECKUX CUCTEM. MaTeMaTHUYeCKUE MOJIEIU B SKOHOMUKE. BBIUMCIIUTENbHBIE SKCIEPUMEHTBI C MOACIIAMH.

O06paboTka pe3ynbTaToOB SKCIIEpUMEHTAa. MeTol HauMEHBIINX KBaJpaToB. OIEHKAa YHCIIOBBIX NapaMeTPOB MOJEIHPYEMBIX
OOBEKTOB U MPOLIECCOB. BoccTaHOBIEHNE 3aBUCUMOCTEN 110 pe3yNbTaTaM IKCIEPUMEHTA.

BepositHocTHbIe MoAenu. Metonsl MonTte-Kapio. ImutanimonHoe MoaenrpoBanue. CUCTEMBI MaCCOBOTO OOCITYKUBAHMUS.

Tabnnunble (pensiunoHHbIe) 0a3bl HaHHbIX. Tabinna — npeacTaBlieHUe CBEACHUN 00 ONHOTUIHBIX OOBbekTax. Ilone, 3amuch.
Kirou TtaGumrer. Pabora ¢ roroBoli 0a3oii JaHHBIX. 3arnojHCHHE 0as3bl JIaHHBIX. l1lomck, copTupoBka M (UIbBTpALMs JTaHHBIX.
3a1pochl Ha BBIOOPKY JIJAHHBIX. 3aIIpOCHI ¢ IIapaMeTpaMy. BurducisieMble 1101151 B 3a11pOCax.

MuoroTtabmuyanbie 0a3bl JTaHHBIX. TUIBI CBsI3eH Mexay Tabnunamu. Baenmnuit kimiod. [lenoctHocTh 6a3pl JaHHBIX. 3ampOChl K
MHOTOTA0IHYHEIM 0a3aM JTaHHEIX.

NutepHer-ipuiioxkenus. [IoHsTHE O CEPBEPHON U KIIMEHTCKOMN YacTIX CalTa. TEXHOJIOTHS «KIIUEHT — CEPBEP», €€ IOCTOUHCTBA
u HemoctaTku. OcHoBwl si3pika HTML m kackamawix tabnmi ctuneit (CSS). Cuenapum Ha si3bike JavaScript. @opmbel Ha BeO-
CTpaHuLE.

Pazmelnienue BeO-caliToOB. Y ciyra XOCTUHTA. 3arpy3ka (haisioB Ha CauT.

BBon u300paxkeHUil ¢ MCMOJNB30BAHUEM Pa3UYHBIX HUMPOBBIX YCTPOUCTB (IIMPPOBBIX (OTOAMITAPATOB U MHUKPOCKOIIOB,
BUJICOKaMeEp, CKaHEPOB U ApyTruX ycTpoicTB). ['paduueckuil pegakrop. Pazpemenue. Kanpuposanue. VcnpaBieHnue nepCcreKTUBEL.
I'ucrorpamma. Koppekuusi yposuei, koppekuus 1era. O0ecuBeunBanne UBETHBIX M300paxenuil. Peryms. Pabota ¢ obmactsamu.
@uIbTPHI.

MHorocnoiiabie n300paxkeHus. TekcroBele cinou. Macka cinos. Kananel. CoxpaHeHue BblaesieHHOW oOmnactu. lloaroroska
WUTIOCTPALUK 11 BeO-caiiToB. AHUMUPOBaHHBIC H300paKCHHU.

BekTtopHas rpaguka. [IpumutuBel. 3MeHeHre nopsiKa 31eMeHTOB. BeipaBHuBaHue, pacnpenenenue. I pynnupoBka. Kpuseie.
@dopMaThl BEKTOPHBIX pUCYHKOB. Mcronb30BaHne KOHTYpOB. BekTopu3anust pacTpoOBbIX H300paKEHHM.

[IpyHIMIBI MTOCTPOEHUSI M PENAKTUPOBAHUS TpEXMEpPHBIX Mozene. Cerounsle Moaenu. Marepuansl. MonpenupoBaHue
UCTOYHHUKOB ocBeuieHus. Kamepsl. AjutuBHble TexHonoruud (3D-npuntepbr). lloHsiTME O BUPTYaJIBHOH pEAIBHOCTH H
JOTIOJTHEHHOU PEanbHOCTH.



IIJTAHUPYEMBIE PE3VJIBTATBI OCBOEHUS I[TPOI'PAMMBI 110 UHOOPMATUKE (YIJIYEJIEHHBIM YPOBEHB) HA
YPOBHE CPEJIHEI'O OBIIIEI'O ObPA3OBAHKA

JINYHOCTHBIE PE3YJIBTATBI

JIndHOCTHBIC PE3yJIBTATHl OTPAKAIOT TOTOBHOCTH W CIOCOOHOCTH OOYYAIOMIMXCS PYKOBOJCTBOBATHCA CGHOPMHPOBAHHOMN
BHYTPEHHEH MO3UIMEH JIMUHOCTH, CHCTEMOW IIEHHOCTHBIX OPUEHTAINH, TO3UTUBHBIX BHYTPEHHUX YOSKICHHHA, COOTBETCTBYIOIINX
TPAJAUIIMOHHBIM TIEHHOCTSAM POCCHICKOTO OOIIEeCTBa, PACIIUPEHUE >KU3HEHHOTO ONbITA M OMNbITA JCATENHHOCTH B TIPOIECCE
peau3aly CpeICTBAMHU YU4eOHOTO MPEIMETA OCHOBHBIX HAMPABJICHUH BOCIIUTATEILHOM JICATETHHOCTH.

B pesynbrare n3ydenns nHOOpMATHKH Ha YPOBHE CPEIHEro oOIIero o0pa3oBaHusl y oOydaromerocs OyayT chopMHUpOBaHbI
CJIEIYIOIINE TUYHOCTHBIE PE3YIbTATHI:

1) rpakaIaHCKOr0 BOCIIMTAHMSA:

OCO3HaHWE CBOWX KOHCTUTYIIMOHHBIX TpaB H OOS3aHHOCTEH, YBaKEHHE 3aKOHA U TPABOIOPSIKA, COOJIOJICHUE
OCHOBOITOJIAra0IIUX HOPM HH(POPMAITMOHHOTO TIpaBa U UHPOPMAIITMOHHOM 0€30MaCHOCTH;

TOTOBHOCTh TPOTUBOCTOATH HJCOJIOTHH JKCTPEMHU3Ma, HAI[MOHANM3Ma, KCeHO()OOWH, AMCKPUMHUHAIIMM TIO COIMAIIBHBIM,
PEIUTHO3HBIM, PACOBBIM, HAITMOHAILHBIM IIPU3HAKAM B BUPTYaTLHOM TPOCTPAHCTBE;

2) IATPUOTHYECKOI0 BOCTIUTAHUSA:

IICHHOCTHOC OTHOIICHUE K UCTOPUUYCCKOMY HAcJIe/IMI0, JOCTIKCHUSIM Poccun B Hayke, HCKYCCTBE, TEXHOJOTUSAX, TOHUMAaHUE
3Ha4YeHUS MH(POPMATHKHN KaK HAYKH B JKU3HH COBPEMEHHOTO OOIIECTBA;

3) AYXOBHO-HPABCTBEHHOTO BOCTIUTAHUA:

c(OpPMHPOBAHHOCTH HPABCTBCHHOTO CO3HAHMUS, STUYCCKOTO MOBCACHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIIUIO U IPUHUMATh OCO3HAHHBIC PCUICHUS, OPUCHTUPYSICH HA MOPATbHO-HPABCTBEHHBIC HOPMBI U
IICHHOCTH, B TOM YUCJIC B ceTH MHTEpHET;

4) 3cTETHYECKOTO BOCIIUTAHMSA

ACTETHYECKOE OTHOIICHHE K MUPY, BKIIIOUAst 3CTETUKY HAYYHOTO U TEXHUYECKOTO TBOPUYECTBA;

CIIOCOOHOCTH BOCIIPUHUMATH PA3IMYHbIE BUIBI HCKYCCTBA, B TOM YHCIIC OCHOBAHHOTO HA MCIOJIb30BAaHWMU MH(OPMAI[HOHHBIX
TEXHOJIOI'UH;

5) pu3nvUecKOro BOCIUTAHMS:



c(hOpMHUPOBAHHOCTH 3J0POBOTO U Oe30macHoro odpas3a KU3HH, OTBETCTBEHHOTO OTHOILIECHHUS K CBOEMY 3J0POBbIO, B TOM YHCIIE
3a cy€T coOI0AeHUs TPeOOBaHMI 0€30MacHOM IKCITYaTaluK CPEACTB HH(POPMAITMOHHBIX H KOMMYHHUKALMOHHBIX TEXHOJIOTHH;

6) TPy10BOr0 BOCTIMTAHMS:

TOTOBHOCTh K AKTUBHOM JICATCIBHOCTH TEXHOJOTUYECKOW M COIMAIBLHOM HAIPaBICHHOCTU, CIMOCOOHOCTh WHUITMHPOBATD,
MJIaHUPOBATH U CAMOCTOSITENBHO BBITOJIHATH TAKYIO AESTENBHOCTD;

uHTEpEC K cdepam NpodecCHOHATBLHOM JeATEeNbHOCTH, CBSI3aHHBIM C MH(QOPMATHKOM, MNpOrpaMMHUpPOBAaHUEM U
UH(OPMAITMOHHBIMUA TCXHOJIOTHSIMU, OCHOBAHHBIMH Ha JIOCTHKCHHUSX HAayKW HH(POPMATUKH M HAYYHO-TCXHUYCCKOTO Iporpecca,
YMCHHC COBEPILIATH OCO3HAHHBIN BBIOOP Oy Iy1IeH npoheCcCuu U peain30BbIBaTh COOCTBCHHBIC )KU3HCHHBIC TJIAHBI;

TOTOBHOCTb M CIIOCOOHOCTH K O0Pa30BaHUIO U CaMOOOPa30BaHMIO HA TPOTSHKEHUU BCEH KU3HU;

7) IKOJIOTHYECKOT0 BOCIIMTAHUSA:

OCO3HaHHUE M00ANBHOTO XapaKTepa HKOJIOTHUYECKUX MPOOJIEM M MyTEH UX pEelIeHus, B TOM YHCJIE ¢ YYETOM BO3MOKHOCTEN
WH()OPMAITMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJIOTHH;

8) HeHHOCTH HAYYHOI'0 NO3HAHUSA:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PAa3BUTHS HAYKH, JIOCTHXKEHUSAM HAy4YHO-
TEXHUYECKOTO Mporpecca U OONIECTBEHHON MPAaKTUKHU, 34 CUET MOHUMAHUS POJIM UH(MOPMAIMOHHBIX PECYPCOB, HHPOPMAIIMOHHBIX
MPOLIECCOB U HMH(POPMAIMOHHBIX TEXHOJOTUM B YCIOBUAX LU(PPOBON TpaHchopMalud MHOTHX cdep >KU3HU COBPEMEHHOTO
o01IecTBa;

OCO3HAHHUE LIEHHOCTU HAYYHOM NEATEeIbHOCTH, FTOTOBHOCTH OCYILECTBIATH INPOEKTHYIO U HCCIEAOBATENBCKYIO EATEIbHOCTh
WHJVBUAYAJIBHO U B TPYIIIIE.

B mpoiecce OCTHKEHHS JIMYHOCTHBIX PE3YyJbTATOB OCBOCHMSI TpOTpaMMbl 1O HHGOpMATHKE Yy OOYy4aroluxcs
COBEPIIICHCTBYETCS IMOIIMOHAIILHBIA HHTEIJICKT, MPEANOIaralomuil COpMUPOBAHHOCTD:

CaMOpPETYJIMPOBAHUS, BKIIOUAKOIIET0 CAMOKOHTPOJIb, YMEHUE TPUHUMATh OTBETCTBEHHOCTh 3a CBOE MOBENECHHE, CITIOCOOHOCTh
a7anTHPOBATHCS K SMOLMOHAILHBIM U3MEHEHUSM U MIPOSIBIIATh THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPCHHEH MOTHMBAILlUM, BKJIOYAIOUICH CTPEMJIEHUE K JOCTMKCHHUIO LICJIM U YCIEXY, OITUMU3M, HHULIMATUBHOCTb, YMEHUE
JICMCTBOBATb, NCXO U3 CBOMX BO3MOXXHOCTEHM,

SMIIATUH, BKIIOYAIOIIEH CHNOCOOHOCTH MOHMMATh SMOLMOHAIBHOE COCTOSIHHE JIPYTHX, YUYMTHIBATH €ro MPU OCYLIECTBICHUU
KOMMYHUKAIIMH, CTIOCOOHOCTh K COYYBCTBHIO U CONEPEKUBAHUIO;

COLMAITBHBIX HABBIKOB, BKJIFOUAIOMIMX CIIOCOOHOCTH BBICTPAMBATH OTHOIIEHHUS C JAPYTHMH JIIOABMH, 3a00TUTHCS, MPOSBISThH
WHTEPEC U pa3pemaTh KOH(IUKTHL.



METAIIPEIMETHBIE PE3YJIBTATDI

B pe3ynbrare u3ydyeHHs MH()OPMATUKHA HA YPOBHE CPEIHEro oOuiero oopasoBaHus y oOydarouierocss OyayT copMUpOBaHbI
METaIpeIMETHBIC PE3yJIbTaThl, OTPAXKCHHBIC B YHUBEPCAIBHBIX YUCOHBIX ACUCTBUSIX, @8 HMCHHO — IIO3HABATCIIBHBIC YHUBCPCAIbHEIC
yucOHBIC JCHCTBUS, KOMMYHHKATHBHBIC YHUBCPCAJIbHBIC YUCOHBIC JICHCTBUS, PETYJIATUBHBIC YHUBCPCAIbHBIC YUcOHBIC JICHCTBHS,
COBMECTHAsI JeSTEIbHOCTb.

ITo3HaBaTe/IbHBbIE YHHBEPCAJIbHBbIE YUeOHbIE TeiicTBHSA

1) 6a3oBble JJOruYecKue IecTBHUA:

CaMOCTOSTENbHO (POPMYIUPOBATE U aKTYaJM3UPOBATh MPOOJIeMy, pacCMaTpUBaTh €€ BCECTOPOHHE;

YCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK WU OCHOBAHUS Il CPAaBHEHUS, KJ1acCU(pUKAIIUU U 00001IeHHS;

ONPEAETATh LEIN ASATEIbHOCTH, 33J]aBaTh MapaMeTPhbl U KPUTEPUHU UX JOCTHXKEHUS,

BBISIBJIATH 3aKOHOMEPHOCTH Y MPOTHBOPEYMS B pACCMATPUBAEMbBIX SIBICHUSX;

pa3pabaThIBaTh TUIAH PENICHHSI IPOOJIEMBI C YUETOM aHAIIM3a UMEIOIITUXCSI MAaTepHUATbHBIX U HEMATEePHAIbHBIX PECYPCOB;

BHOCHUTh KOPPEKTHBBI B JACATCIBHOCTb, OILICHHUBATh COOTBETCTBHE PE3YJIbTATOB IIEISAM, OILICHHMBATH PHUCKH IOCJICACTBUM
JIEeSITCIILHOCTH,

KOOPJIMHUPOBATH U BBITIOIHATE PabOTy B YCIOBUSAX PEaTLHOTO, BUPTYATHLHOTO M KOMOMHHUPOBAHHOTO B3aUMOICHCTBUS;

Pa3BUBATh KPEATHBHOE MBINIICHUE TP PEIICHUH )KHU3HEHHBIX MPOOJIEM.

2) 6a3oBbIe MCCaeI0BaTEIbCKUE el CTBUA:

BIAJCTh HaBBIKAMH YUCOHO-HCCIICAOBATCIBCKOM H IPOSKTHOM MEATCIBHOCTH, HAaBBIKAMH pa3peIlcHus MpodiieM,
CITOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITCILHOMY IIOMCKY METOJIOB PEIICHUS IMPAKTHUCCKUX 3a]ad, IPUMCHCHUIO PAa3IUYHBIX
METOJIOB MMO3HAHMS,

OCYILECTBIATh Pa3U4YHbIE BHUIbl JEATCIBHOCTH MO MOJYUYEHHUIO HOBOTO 3HAHUs, €r0 MHTEpOpETalluu, NpeoOpa3oBaHUI0 U
IIPUMCHCHHIO B PA3IMYHBIX YICOHBIX CUTYaIlAX, B TOM YUCJIC IIPH CO3JaHUN YICOHBIX U COITUAIBLHBIX IIPOCKTOB;

(hopMHUpOBATh HAYYHBIN TUIT MBIITUICHHUS, BIAETh HAYYHOH TEPMUHOIOTHEH, KITFOUEBBIMH IIOHATHSIMH U METOJIaMH;

CTaBUTH U (HOPMYJIMPOBATH COOCTBEHHBIE 33]1a4l B 00pa30BaTeIbHOUN ACSITENBHOCTH U )KU3HEHHBIX CUTYaIIUSIX;

BBISIBJISITh [IPUYHMHHO-CJIEACTBEHHbIC CBS3M W aKTyaJIM3UPOBATH 3aj7ady, BBIJABUTATh THUIIOTE3Y €€ pELICHUsS, HaXOJWUTh
apryMEHTHI JJIs1 JOKa3aTEIbCTBA CBOMX YTBEPKACHUM, 3aaBaTh MAPAMETPhI U KPUTEPUU PELLICHUS;



aHATM3UPOBATh TIONYYEHHBIE B XOJ€ PEIICHWS 3aJadd pe3yibTaThl, KPUTHUYECKH OICHMBATh HX JIOCTOBEPHOCTH,
MPOTHO3WPOBATH U3MECHEHHE B HOBBIX YCIIOBHUSX;

JlaBaTh OIEHKY HOBBIM CHTYAIUsIM, OICHUBATh IPHOOPETEHHBIH OITBIT,

OCYIIECTBIISATH IICJICHAIPABJICHHBIN ITOMCK TIEPEHOCA CPEJICTB U CIIOCOO0B JACHCTBHSI B MPOQECCHOHANBHYIO CPEILY;

yMETh IEPEHOCUTH 3HAHUS B TTO3HABATEIIBHYIO U MIPAKTUUYECKYIO 00JIaCTH KU3HEICITSILHOCTH;

YMETh HHTETPUPOBAThH 3HAHMSI U3 PA3HBIX MPEAMETHBIX 00IaCcTeH;

BBIBUTATh HOBBIC WJICH, MPE/laratb OPUTHHAIBHBIC MOAXOJbl M PCIICHUS, CTaBHTH INPOOJICMBI W 3aJ1a4H, JOITYCKAIOUTHUC
AIBTCPHATUBHBIC PCIICHMUSI.

3) pa6ora ¢ uHpopManue:

BJIJICTh HABBIKAMHU TMOJNYUYSHHUS WHGOPMAIMH U3 UCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSTEILHO OCYIIECTBIIATH IMMOWCK, aHAJTH3,
CHUCTEMATHU3AIMIO U HHTEPIPETAIIHIO UHPOPMAITUN PA3TUIHBIX BHIOB U (POPM Npe/ICTABICHNUS,

co37aBaTh TEKCThl B pa3IuM4HbIX (opmatax ¢ ydu€ToM Ha3HauYeHUs WHDOpPMAIUU M I1IETEBOM ayauTOPUH, BBHIOMpAs
ONTHMANBHYIO (JOPMY TPEICTABICHUS U BU3yalIN3aIiH;

OIICHUBATH JOCTOBEPHOCTh, ISTHTHMHOCTH NH(POpMAITHH, €€ COOTBETCTBHE NMPABOBBIM M MOPAThHO-3THUYESCKUM HOPMaM;

HCIIOJIB30BATh CPE/ICTBA MHPOPMAITHOHHBIX U KOMMYHHKAIIMOHHBIX TEXHOJIOTUHA B PEIICHUH KOTHUTUBHBIX, KOMMYHHUKATUBHBIX
M OpPTaHM3aIlMOHHBIX 3a/1ay ¢ COOJIOJCHHEM TpeOOBAHMH SPTOHOMHMKH, TEXHHKU O€30MacHOCTH, TMTHEHBI, PecypcocOepexeHus,
MPABOBBIX U ATHYECKUX HOPM, HOPM HH(MOPMAIIMOHHON 0€30MacHOCTH;

BJIaJIETh HABBIKAMU PACTIO3HABAHMSI M 3AIIUTH WHMOPMAITH, HHPOPMAITMOHHON 0€30MacHOCTH TUIHOCTH.

KOMMyHHKaTI/IBHbIe YHUBEPCAJIbHbLIC y‘leﬁHble HeﬁCTBHH

1) oOmenne:

OCYIICCTBISITh KOMMYHHUKAIIHMH BO BCeX chepax KU3HHU;

pacro3HaBaTh HeBepOalbHbIE CpPEICTBA OOILEHUS, TOHMMATh 3HAYEHUE COIMATbHBIX 3HAKOB, PacloO3HABAaTh MPEANOCHLUIKU
KOH(IUKTHBIX CUTYyallUH U CMSTYaTh KOH(MIUKTHI,

BIIAJETh PA3IUYHBIMU Croco0aMu OONICHUS W B3aUMOJEWCTBHS, apTyMEHTHPOBAHHO BECTH JAMAJIOT, yMETh CMATYaTh
KOH(DIIMKTHBIC CUTYAINH;

Pa3BEPHYTO U JIOTHYHO M3JIaraTh CBOKO TOYKY 3PEHHUS C UCTIONb30BAHUEM SI3BIKOBBIX CPEIICTB.

2) coBMeCTHAas 1eATEJIbHOCTh:



MOHMMATh ¥ UCIOJIb30BaTh NPEUMYILECTBA KOMAaHIHON U MHAWBHAYaJIbHOM padOTHI;

BBHIOMPATH TEMATUKY M METOAbl COBMECTHBIX NEHCTBUA C y4ETOM OOLIMX HHTEPECOB M BO3MOMKHOCTEH KaXIOro 4JieHa
KOJUIEKTHUBA;

IPUHUMATh LIEJIM COBMECTHOM JIESTEIIBHOCTH, OPTaHU30BBIBATh U KOOPAMHUPOBATH ACHCTBUS 110 UX JOCTUKEHHUIO: COCTABIIATh
nJ1aH IeUCTBUM, pacpenensaTh POJu ¢ YYETOM MHEHUH YYACTHUKOB, 00CYXAaTh pe3yJIbTaThl COBMECTHOM pabOTHI;

OLICHMBATh KaueCTBO CBOETO BKJIAJIa U KaXKJOT0 YYaCTHUKA KOMaH/Ibl B OOLIMI pe3yJIbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

IIPEUIaraTh HOBBIC IIPOCKTHI, OLICHUBATD UICH C ITO3MLIMH HOBH3HBI, OPUTMHAIIBHOCTH, IIPAKTUYCCKON 3HAYUMMOCTH;

OCYILIECTBIISITh IIO3UTHUBHOE CTPATETMUECKOE IIOBEJACHHUE B PA3IMYHBIX CUTYalMsX, IPOSBISATH TBOPUECTBO M BOOOpPAKEHUE,
OBITh MHULIMATUBHBIM.

PeryasiTuBHBIC YHHBeEpPCaJIbHbIe Y4eOHbIE AeliCTBHA

1) camoopranusanus:

CaMOCTOSTEIIbHO OCYIISCTBIISTh TIO3HABATEIBHYIO JCSATENBHOCTH, BBIBIATH MPOOJEMBbI, CTaBUTh U (DOPMYIHPOBATH
coOCTBEHHBIE 33a/1a4W B 00Pa30BaATEIBLHOM NEATEIILHOCTH U )KU3HEHHBIX CUTYyaIlUsX;

CaMOCTOSTEIILHO COCTABJAThH IUIAH PEIICHUS MPOOJIEMBI ¢ YYETOM HUMEIOIMINUXCS PECypCcoB, COOCTBEHHBIX BO3MOKHOCTEH U
MPEATNIOYTEHU;

JIaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacIIMpPATh paMKH Y4EOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPETOYTEeHUIH;

JIenaTh OCO3HAHHEIN BLIOOP, apTYMEHTUPOBATH €0, OpaTh OTBETCTBEHHOCTH 3a PEIICHME;

OIICHUBATH NPHOOPCTEHHBIN OIIBIT;

CIIOCOOCTBOBATH (POPMUPOBAHUIO U MIPOSBICHUIO IMTUPOKOH 3PYNUIIMH B PA3HBIX 0OJIACTAX 3HAHUM, MOCTOSHHO MOBBINIATH CBOM
00pa3oBaTCIbHBIN U KYJbTYPHBIA YPOBCHb.

2) CAMOKOHTPO.Ib:

J1aBaTh OLICHKY HOBBIM CUTYaILUsIM, BHOCUTh KOPPEKTUBBI B AEATEIBHOCTD, OLICHUBATH COOTBETCTBHUE PE3YIBTATOB LEIAM;

BIIAJICTh HABBIKAMHU TIO3HABATEIHLHOW Pe(IeKCUH KaK OCO3HAHWSA COBEPIIACMBIX NEHCTBUNU M MBICTUTENBHBIX MPOIECCOB, UX
PE3YIBTATOB U OCHOBAHUH, MCIIOIB30BATh MPUEMBI PEPICKCUU I OIEHKH CUTYaIluH, BEIOOPA BEPHOTO PEIICHHUS;

OLICHUBATh PUCKH U CBOCBPEMEHHO MTPUHUMATDH PEIIEHHUS 10 UX CHUKECHUIO;

NPUHUMATh MOTUBBI U APTYMEHTHI JIPYTUX MPY aHAIU3€ PE3YIbTATOB AEATEIHLHOCTH.



3) npuHATHS ce0d U APYrUX:

MPUHUMATh ce0sl, MOHUMasi CBOM HEJTOCTATKU U JOCTOMHCTBA;

IPUHUMATh MOTHUBBI U APTYMEHTHI IPYTUX NIPU aHAJIN3€ PE3YIIBTATOB JEATEIBHOCTH;
IpU3HABaTh CBOE MIPABO U MPABO JAPYTUX HA OLIHOKY;

pa3BUBATh CIOCOOHOCTh MOHUMATh MHUP € IO3ULIMH APYTOro YEIOBEKA.

IHHPEAMETHBIE PE3YJIBTATDBI

B mnponecce m3yuenus kypca wuHpopmMaTukn yriayOnéHHOTO ypoBHS 6 [0 Kiacce obGywaroumumucs OyayT JOCTUTHYTHI
CJIEIYIOIINE TTPEIMETHBIE PE3YIbTATHI:

BIIQJICHUE TPEJCTABICHUSIMU O PO MHGPOPMAIMK W CBA3aHHBIX C HEHW TMPOIECCOB B MPHUPOJAE, TEXHUKE U OOIIECTBE,
MOHATUAMH «HHPOpMAIIUSY, «UHOOPMAITMOHHBIH TIPOIIECC», «CHUCTEMa», «KOMIIOHEHTBI CHCTEMBI», «CHCTEMHBIH 3deKT,
«H(pOpPMAITHOHHAS CUCTEMa», «CUCTEMA YIIPABIICHUS;

BIIAJICHUE METOJaMU MOUCKA WH(pOpMaun B ceTH VHTepHET, yMEHUE KPUTUYECKU OIIEHUBAThH HH(POPMAIIHIO, MTOTYUEHHYIO U3
cern UHTEpHET;

YMEHHE XapaKTepU30BaTh OOJBIIHE JAHHBIE, TPUBOAWTH MPUMEPH HMCTOYHUKOB HX TIOJYYCHHS W HANpPaBICHUS
UCIIOJIb30BAHUS, YMCHHE KilacCU(HUIIUPOBAaTh OCHOBHBIC 3a/lauyd aHaldu3a JaHHBIX (IPOTHO3UpPOBaHUE, KiIaccupuKkaius,
KJIacTCpH3allvs, aHAJTU3 OTKIIOHCHUH ), TOHUMATh TIOCIICOBATCIIbHOCTD PEIICHUS 3a/1ad aHaIu3a TaHHBIX: COOp NMEPBUYHBIX JaHHBIX,
OUMCTKA W OIEHKA Ka4decTBa JAHHBIX, BHIOOP W/WIW TOCTPOCHHE MOJETH, MpeoOpa3oBaHUE IAaHHBIX, BH3yalH3allus IaHHBIX,
WHTEPIpPETAINs PE3yIbTaTOB;

MOHUMAaHUE OCHOBHBIX IIPUHIIUIIOB YCTpOHCTBA H (DPYHKIIMOHUPOBAHUS COBPEMCHHBIX CTAIMOHAPHBIX U MOOWIBHBIX
KOMITBIOTEPOB, TCHACHITNI pa3BUTUS KOMITBIOTEPHBIX TEXHOJIOTHI;

BJIQJICHHC HaBBIKAMH PabOTHI C ONICPAITMOHHBIMUA CUCTEMAaMM, OCHOBHBIMH BHIAMH MIPOTPAMMHOTO OOCCIICYCHUS JIJIST PCIICHUS
yueOHBIX 33124 1O BHIOpaHHOU CrienUaIn3aliu;

HAJMYHE TPEJICTABJICHUH O KOMITBIOTEPHBIX CETAX U WX POJH B COBPEMEHHOM MHpE, 0 0a30BBIX MPUHIIUIIAX OPTaHU3ANU U
(YHKIIMOHUPOBAHUST KOMITBIOTEPHBIX CETEH, 00 00IMMUX MPUHITUNIAX pa3padOTKH M (PYHKIIMOHUPOBAHKS HHTEPHET-TIPUIIOKEHU;

MOHUMaHue yrpo3 MHGOPMAIMOHHON 0€30MacHOCTH, MCHOJb30BAaHNE METOJ0B M CPEJACTB MPOTHUBOJAEHCTBUSA 3TUM Yrpo3am,
coOmoieHrne Mep Oe30MacHOCTH, TPEAOTBPAILAIONIMX HE3aKOHHOE pACIpOCTpaHeHHe TIEePCOHANBHBIX AaHHBIX, COONIOJEHHE



TpeOOBaHMM TEXHUKH OE30TIAaCHOCTH W TWTHEHBI MPU paboTe ¢ KOMIBIOTEpAMU U JIPYTUMH KOMITOHEHTAMU MU(PPOBOTO OKPYKEHHUS,
MMOHMMAaHUE MPABOBBIX OCHOB UCIOJIL30BAHMSI KOMIBIOTEPHBIX MporpamMM, 0a3 1aHHbIX U pabOTHI B ceTH MHTEpHET;

MOHUMAaHKE OCHOBHBIX NMPUHIMIIOB TUCKPETH3AIMH PA3IUYHBIX BHAOB MH(OPMAIMH, YMCHHUE ONpPEACIATh HHOOPMAIIMOHHBIN
00BEM TEKCTOBBIX, TpaUUCCKUX U 3BYKOBBIX JaHHBIX MPHU 3aJaHHBIX MMapaMeTpax AUCKPETU3alMH, YMCHUE OMPEACIATh CPEIHIOI
CKOpOCTb TepeJayl JaHHBIX, OLIEHUBATh U3MEHEHUE BPEMEHHU Mepeadd MPU W3MEHEHUU WH(POPMAIIMOHHOrO 00bEéMa JaHHBIX U
XapaKTePUCTUK KaHasa CBS3H;

YMCHHMC MCIIOJIb30BaTh IIPH PCIICHUHN 33J1a4 CBOMCTBA IO3UIIMOHHOM 3aIllMCH YMCEJI, aJITOPUTMa ITIOCTPOCHHMS 3alIUCH 4YHCa B
ITO3UIIMOHHON CHUCTEME CUMCIICHHUA C 3aJIaHHBIM OCHOBAHHUEM M IIOCTPOCHUS YMCJIA 110 CTPOKE, COJICPIKAIIICH 3alIMCh 3TOr0 YHCJIa B
MTO3UITMOHHON CHCTEME CUHCICHHS C 3aJaHHBIM OCHOBAaHHEM, YMCHHE BBIIIOJIHATH apH(PMETHYECCKHE OIEpPAIMH B IO3HUIIMOHHBIX
CHCTEMAaX CUMUCIICHUS;

YMEHUE BBINOJHATL TPEOoOpPa30BaHUS JIOTUYECKUX BBIpAKEHUN, HMCMOJIb3YS 3aKOHbl alreOphbl JIOTUKU, YMEHHUE CTPOUTH
JIOTHYECKOE BBIPAKCHHE B JHU3BIOHKTHBHOM M KOHBIOHKTHBHOW HOPMAalbHBIX (OpMax IO 33aJaHHOM TaOiauIle HCTHHHOCTH,
HCCTIENIOBAaTh 00JIaCTh MCTHHHOCTH BBICKA3bIBAHUS, COJNEPIKAIIETO MEPEMEHHBIE, pPeIlaTh HECIOXHBIC JIOTHYCCKHUE YPABHEHUS U
CUCTEMBI YPaBHEHUN;

MOHUMAaHHE 0A30BBIX ANTOPUTMOB OOPAOOTKH YUCIOBOM M TEKCTOBOM MHGOPMAIUU (3AMUCh YUCET B MO3UIMOHHONU CUCTEME
CUMCJICHHUSA, HaXOXKJICHHE BCEX MPOCTHIX YHCE]I B 33JaHHOM JAMana3oHe, 00paboTka MHOTOPa3psAIHBIX IC/IBIX YHCEN, aHalu3
CUMBOJIBHBIX CTPOK M JIPYTHX), aITOPUTMOB IMOUCKA ¥ COPTUPOBKHU, YMEHHE OMPEACIATh CIOKHOCTh U3YYaEMBIX B Kypce 0a30BBIX
ANrOpUTMOB (CYMMHPOBAHUE AJIEMEHTOB MAacCUBa, COPTUPOBKA MAaCCHUBa, epeOOpHBIE aITOPUTMbI, IBOMYHBIM MOUCK) U MPUBOAUTH
IIPHUMEPHI HECKOJIBKUX aJITOPUTMOB Pa3HOU CJIOKHOCTH JJISI PEIICHUS OJHOU 3a/1a4H;

BJIAJICHUC YHUBEPCAIBHBIM S3BIKOM MpOrpaMMUpOBaHMs BbhicOkoro ypoBHs (Python, Java, C++, C#), npencraBicHUsIMU O
0a30BbIX THUIIAX JAHHBIX WU CTPYKTYpax JaHHBIX, YMEHHUE WCHOJIb30BATH OCHOBHBLIEC YIPABISAIONIME KOHCTPYKIIUH, YMEHUE
OCYILECTBIISATh aHAIN3 MPEAJIOKEHHON MPOTrpaMMbl: OMNpPENETsATh pe3yJbTaThl paOOThl MPOrpaMMbl MPH 3aJaHHBIX HCXOAHBIX
JIAHHBIX, OMPEJESATh, P KaKUX UCXOAHBIX JAHHBIX BO3MOXHO MOJYYEHUE YKA3aHHBIX PE3YJIbTaTOB, BBISBIISITh JaHHBIE, KOTOPHIE
MOT'YT IIPHBECTH K OIIMOKE B paboTe mporpaMmsl, GopMyIupoOBaTh IPESAIOKCHHS 110 YIYUIICHHIO IIPOTPaMMHOTO K0J1a;

YMEHHE CO3/1aBaTh CTPYKTYPUPOBAHHBIE TEKCTOBBIE JTOKYMEHTBHI M JAEMOHCTPALIMOHHBIE MaTe€pHanbl C MCIOJb30BAHHUEM
BO3MOYXHOCTEN COBPEMEHHBIX MTPOTPAMMHBIX CPEACTB U OOJIAUHBIX CEPBHCOB;

YMEHUE HUCIMOIb30BaTh AJIEKTPOHHBIE TAOIMIILI JJIs aHAIW3a, MPEJCTaBIeHUs U OOpabOTKU JTaHHBIX (BKJIIOYAs BBIYUCIICHUE
CyMMBI, CpeaHero apupmeTndeckoro, HaumOOJBIIET0 W HAMMEHBIIETrO 3HAYCHUM, PEIICHHE YpaBHEHHH, BBHIOOP ONTHMAIBHOTO
pelIeHys, moa00p JUHUM TPEHIA, PEIICHUE 3a/1a4 ITPOTHO3UPOBAHUS).



B npomecce wmsyuenus kypca wuHpopmaTukm yriayOnéHHoro ypoBHS 6 I1 knacce obOywaiommumucs OyayT JOCTUTHYTHI
CleAyIoUIUe TPEAMETHBIE PE3YIbTATHI:

YMCHHUE CTPOHUTH HEPABHOMEPHBIC KOJBI, JOITYCKAIOIIME OJHO3HAYHOC JCKOIHPOBAHHE COOOIICHUM (MpEehHKCHBIC KOJIbI),
HCITIOIb30BaTh MPOCTEHINIE KOJIBI, KOTOPBIC MTO3BOJISIOT OOHAPYKUBATh U UCIIPABIIATH OMIMOKH MPpHU Iepeaade JaHHBIX, CTPOUTH KOJI,
o0eCcrneYnBaAIINN HAUMEHBIIYID BO3MOXKHYIO CPEIHION JIIMHY COOOLIECHUSI MPU M3BECTHOM YacTOTE CHUMBOJIOB, TMOSACHSTh
MPUHIUIIBI PpA0OTHI MPOCTHIX AATOPUTMOB CHKATHUS JAHHBIX;

YMCHHEC peliaTh aJlrOPUTMHYCCKUC 3a7a9H, CBS3aHHBIC C aHAJIXU30M rpadoB (3a71a4M MOCTPOCHHS ONTHUMAJIBLHOIO ITYyTH MEKTY
BepIIMHAMM Tpada, ONpeACICHUS KOJIMYCCTBA PA3IMYHBIX ITyTCH MCXKTY BEpIIMHAMH OPHCHTHPOBAHHOTO alMKIWYECKOro rpada),
YMEHHE HCIOJIB30BaTh JICPEBhbS MPH AHAIM3E W IOCTPOCHHH KOAOB M I NPEACTaBICHHS apu(PMETHYSCKUX BBIPAKCHHH, MPHU
pelIeHUN 3a/1a4 MOUCKa U COPTUPOBKU, YMEHUE CTPOUTH JIEPEBO UTPHI MO 33JJaHHOMY aJITOPUTMY, pa3padaThiBaTh U 0OOCHOBKLIBATH
BBIUTPBIIIHYIO CTPATETUI0 UTPBL;

yMeHHEe pa3pabaThiBaTh M PEaIN30BBIBATH B BUAC NMporpaMM 0Oa30BbI€ aJTOPUTMBI, YMEHHE HWCIIOIh30BAaTh B MpOrpaMmax
JAHHBIE PA3JUYHBIX THUIOB C Y4YETOM OrPAaHUYEHHUM HA JMAMa30H UX BO3MOXKHBIX 3HAYEHUU, MPUMEHSTh MpPHU PEILICHUH 3a]ay
CTPYKTYpbI JIaHHBIX (CMUCKH, CIOBApH, CTEKH, OYEPE/H, JIEPEBhs), UCIOIL30BaTh 0a30BBIE OMEpAIlUU CO CTPYKTypaMu JIaHHBIX,
NPUMEHSITh CTaHJAApPTHBIE K COOCTBEHHBIE TTOANPOrPaMMBbI JJIsI 00PabOTKH YHUCIIOBBIX JJAHHBIX U CUMBOJBHBIX CTPOK, UCIIOJIB30BATh
IpHU pa3paboTKe mporpaMm OMOJIMOTEKH MOAIIPOrpaMM, 3HaTh (PYHKIIMOHAIBHBIC BO3MOYKHOCTH HHCTPYMCHTAIBHBIX CPEACTB CPEIbI
pa3pabOTKU, YMEHHE HCHOJb30BATH CPEACTBA OTIAJAKKM NPOrpaMM B Cpele MOporpaMMUpPOBaHUS, yMEHUE JAOKYMEHTHPOBATDH
MpPOTPaMMBbl;

YMCHHUE CO3/1aBaTh BCO-CTPaAHHUIIBI,

BJIAJICHUC OCHOBHBIMH CBCICHHUSMM O 0a3axX [aHHBIX, UX CTPYKType, CPEACTBaX CO3JaHUsS U PabOThl C HUMH, YMCHHC
UCIIONL30BaTh TaOIUYHBIE (PETSLMOHHBIC) 0a3bl JaHHBIX (COCTABJATH 3aMPOChl B 0a3ax JaHHBIX, BBHIMOJHATHL COPTUPOBKY M MOMCK
3amuceil B 0a3e JaHHBIX, HATIOJIHATH pa3paboTaHHYI0 0a3y TaHHBIX) U CITPABOYHBIE CUCTEMBI;

YMEHHUE HCMOJb30BaTh KOMITBIOTEPHO-MAaTeMaTHUECKUE MOJIeNN JJisl aHain3a OOBEKTOB U MPOLECCOB: (POPMyIUpOBaTh 1IETh
MO/ICJIMPOBAHNSI, BBINNOJHATh aHAJIU3 PE3YJIbTAaTOB, IIOJYUYCHHBIX B XOJIC MOJICIUPOBAHHSA, OILICHHUBATH COOTBCTCTBUC MO/ICIIH
MOJCITUPYEMOMY OOBEKTY HJIU IIPOIECCY, MPEICTABISATH PE3YIbTAaThl MOJACIIMPOBAHMS B HATJISAHOM BU/IC;

YMEHHUE OPraHU30BLIBATH JIMUYHOEC HH(GOPMAIMOHHOE TPOCTPAHCTBO C MCIMOJIL30BAHUEM pPA3JIMUHbBIX CPEACTB IUPPOBBIX
TE€XHOJIOTU, MOHUMaHUE BO3MOXKHOCTEH ITU(POBLIX CEPBUCOB rOCYIAPCTBEHHBIX YCIYT, HU(PPOBBIX 00pa30BaTEIbLHBIX CEPBUCOB;

IMOHHUMaHHE OCHOBHBIX IPUHIIUIIOB pPaOOTHI, BO3MOXXHOCTEH W OrpaHHWYCHHUS NPUMEHEHHUS TEXHOJIOTMI HCKYCCTBEHHOTO
WHTEJUIEKTa B PA3IMYHBIX 00JACTIX, HATWYUE MPEICTABICHUH O KPYyre pelraeMbpIx 3ajad MalluHHOTO 00ydeHus (pacro3HaBaHUS,



KJIaCCU(UKALUMU U TMPOTHOZUPOBAHUS) HATWYHE MPEACTABICHUN 00 MCIOIb30BAaHUM MHGOPMAITHOHHBIX TEXHOJIOTHHA B Pa3IMYHBIX
podecCHOHATIBHBIX cepax.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Koau4vectBo 1acos JJIEeKTPOHHbBIE
HanveHoBaHMe pa3iesioB U TeM (undposrie)
Ne i/ KonTpoasnsie | IlpakTnyeckue
NPOrpamMMebl Bcero o0pa3oBaTe/bHbIE
padoTnI padoThI
pecypchl
Paszgen 1. llndposas rpamoTHOCTH
11 KommnsroTep - yHUBEpcalbHOE YCTPOHCTBO 6
' 00pabOTKH TaHHBIX
1.2 [IporpamMmMHoe obecrieteHne
1.3 KommbroTepHble ceTn 1
1.4 HNnpopmaiinonHas 6€30MacHOCTh 1 2
Uroro no pazpeny 24
Pasnen 2. Teoperuueckue oCHOBbI HH(POPMATHKH
)1 IIpencraBnenue nHpopMaLuu B 19 ) )
KOMITBIOTEpE
2.2 OcHOBBI anreOphl TOTUKH 14 1 1
23 KommnsroTepHas apupmeTrka 7 1 1
Hroro no pazneny 40
Pasnen 3. AnropuT™mbl M IporpaMMHpOBaHue
3.1 Beenenne B nporpaMMupoBaHue 16 1 0.5
32 BcenomoraTenbHbIE alTOpHTMBL
3.3 UuncieHHBIE METOIBI 1
34 ANTOpUTMBI 00pabOTKN CHMBOJBHBIX 5 ) )
TaHHBIX
3.5 ANTOpUTMBI 00pabOTKH MAacCHBOB 10 1 3.5




Uroro no pazpeny 44
Paznen 4. UnopmannoHHbIe TeXHOJIOTHT
4.1 O6paboTKa TEKCTOBBIX JOKYMEHTOB 6 2.5
4.2 AHaIn3 JTaHHBIX 8 1 3
Uroro no pazpeny 14
PeszepBHOE BpeMst 14
OBIIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 136 10 21.5




11 KJJACC

Koau4vectBo 1acos JJIEeKTPOHHbBIE
HanveHoBaHMe pa3gesioB U TeM (undposrie)
Ne /i Kontpoabnsie | IlpakTnyeckue
NPOrpamMMebl Bcero o0pa3oBaTe/bHbIE
padoTnI padoThI
pecypchl
Pasnen 1. Teoperuueckue ocHOBbI HH(POPMATHKH
11 Nndpopmaiiysg u nHPOpMaITHOHHEBIE 10 ) )5
MPOLIECCHI
1.2 MopenupoBanue 8 1 2
Hroro no pazneny 18
Pasnen 2. AnropuT™mbl M IpOrpaMMHpOBaHue
2.1 DJIEMEHTHI TEOPHH aJITOPHTMOB 6 1
2.2 ATNTOpUTMBI B CTPYKTYPBI JaHHBIX 28 1 10
)3 OCHOBBI OOBEKTHO-OPHEHTHPOBAHHOTO 16 ) 45
IpOrpaMMHPOBAHUS
Hroro no pazneny 50
Pazgen 3. UHopmaunoHHbIe TEXHOTOTHHT
31 KomnsroTepHo-MaTeMaTHUeCKOE Q ) )
MOJIETUPOBaHHE
3.2 Base1 manHeIX 10 1
33 Be6-caiiTe 14 1 4
34 KommnsrotepHas rpaguka 8 1 3.5
3.5 3D-MonenupoBanue 8 1 3
Hroro no pazneny 48
PesepBHOE BpeMm 20
OBIIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 136 9 36.5







INIOYPOYHOE IIVTAHUPOBAHUE

10 KVIACC
Koau4vectBo 1acos JJIEeKTPOHHBIE
Ne Hara uu¢ppoBbIe
n/n Tewma ypora Bcero Kontpoaeutre | Ipakrireckie u3yveHnsi | o0pa3zoBaTe/IbHbIE
padoThI padoThI pecypenI
TpeboBanus TeXHUKHN O€30MACHOCTH U
) TUTHEHBI TIPH paboTe ¢ KOMITbIOTEpaMHu 1 )
OPYTUMH KOMIIOHEHTaMH I POBOTO
OKpYKEeHHS
) [IpyHIMITBI paGOTHl KOMITBIOTEPOB U )
KOMITBIOTEPHBIX CHCTEM
3 OOMeH TaHHBIMHU C TIOMOIIBIO IITHH. )
KoHTpotepsl BHEIIHUX YCTPOHCTB
4 ABTOMaTHYeCKOE BBIMOJIHEHHE TPOTPaMMBI )
MPOLIECCOPOM
OmnepaTuBHas, TOCTOSIHHAS U
5 JOJTOBpeMeHHas MaMaTh. KoHTpoiephl )
BHEILIHHUX ycTpoicTB. [Ipsmoit nocTynm k
MaMATH
6 CoBpeMeHHbIE KOMITBIOTEPHBIE TEXHOJIOTUH 1
[IporpaMmMHoe obecrieteHe KOMITBIOTEPOB,
7 KOMITBIOTEPHBIX CHCTEM M MOOMIIBHBIX 1
YCTPONCTB
Q CucreMHOe TporpaMMHOe oOecTieueHue. )
OnepalluOHHBIE CHCTEMBI
9 YTunutel. [paliBepsl yCTpOICTB. )
[lapamiensHOe MpOrpaMMHpPOBaHKE
10 WHcTamgamms 1 feHHCTauIsIg 1




IIporpaMMHOTO obecleyeHH

(aitnoBele cucTeMbl. [ [pUHLIHTIBI
pa3MellieHns 1 UMeHOBaHMs (ailioB B

1 nonroBpeMeHHoOH namsaTh. [abnoHs! 1s
OTNUCaHMA IpyMI (ailioB
3akoHonatenbcTBO Poccuiickoit Meaepaunn

12 B 00JIACTH NMPOrPaMMHOTO 0OecrieueH!s 1
TaHHBIX
[ IpMHILMIIBI TOCTPOEHUS M aNllapaTHbIE

13 KOMITIOHEHTHI KOMITBIOTEPHBIX CETEH.
CeTteBble IPOTOKOJBI

14 Cetp HHTepHET

15 Pazgenenue IP-ceTH Ha TOICETH € TTIOMOILBIO
MACOK IoACETeENH

16 CereBoe aIMUHUCTPUPOBAaHUE
Buns! nesrensHocTH B ceTH VIHTEpHET.

17 Cepsucel HTepHEeTa. ['ocynapcTBeHHBIE
JIIEKTPOHHBIE CEPBUCH] M YCIYTH

18 WNudopmannonHas 6e30MacHOCTb

19 BpenoHocHble mporpaMMHOe obecnieueHue 1
METO/TbI OOPHOBI ¢ HUIM

20 IIpakTudeckas pabdoTa 1o TeMe
"AHTHBUPYCHBIE TPOrpPaMMBbI"
OpraHuzanus JNIHOTO apXUBa MH(OPMAIIH.

21 PeszepBHoe konupoanue. [laponbHas
3alMTa apXHBa

22 [Mudposanme qaHHBIX

” Anroput™ mudpoBanus RSA.
Creranorpadus

24 [IpakTnieckas paboTa 1Mo Teme




"llMudporanne naHHBIX"

25

Wudopmanus, TaHHBIE U 3HAHUS.
WHdopmallMOHHBIE TPOLIECCH B IPUPO/IE,
TEXHUKE U o0LIecTBe

26

HenpeprIBHBIE W TUCKPETHBIC BETHYHHBI H
curHabl. HeoO6XoauMocTh TUCKpeTH3aIH
HH(POPMAIINH, TPEIHA3HAYCHHON TS
XpaHeHus, epeaain 1 00padOTKH B
IPOBEIX CHCTEMAx

27

I[BOI/ILIHOC KOAUpPOBaHHC. PaBHOMCpHHC n
HEPaBHOMCPHBIC KOJBI. I[CKO,Z[I/IPOBaHI/IC
COO6m€HHﬁ, 3aIllMCaHHEBIX C IIOMOIIBIO
HEPaBHOMCPHLBIX KOOB

28

VYcnosue ®ano. [locTpoeHne 0AHO3HAYHO

IEKOANPYEMBIX KOIOB € TIOMOIIBIO AepeBa.
I'pad An. A. Mapkosa

29

EnuHUIE H3MepeHns KOTHYecTBa
nHpopManuu. AndaBUTHBIN MOAXOA K
OILIEHKE KOJMYeCTBa HHPOPMAIHU

30

CHCTEMEBI CUHCIIECHUS

31

[IepeBon uncen U3 OTHON CHCTEMBI
CUHCJIEHHS B IPYTYIO

32

I[BOI/ILIHaH, BOCBMECpPHUYHAA U
IMeCTHaAUaTCpuIHad CUCTEMBI CHHCIICHNUA,
CBA3b MCKIY HUMH

33

I[BOI/ILIHaH, BOCBMECpPHUYHAA U
IMeCTHaAUaTCpuIHad CUCTEMBI CHHCIICHNUA,
CBA3b MCKIY HUMH

34

I[BOI/ILIHaH, BOCBMECpPHUYHAA U
IMeCTHaAUaTCpuIHad CUCTEMBI CHHCIICHNUA,
CBA3b MCKIY HUMH




ApudmeTnieckue onepariy B

35 MO3MLIMOHHBIX CHCTEMaX CUHCIIEHUS

36 TpouuHas ypaBHOBELIEHHas cHcTeEMa
CUMCIICHUS

37 JIBOMYHO-eCATHYIHAS CUCTEMA CUHCIICHHS

38 Koaguposanue TexcToB

39 PacTpoBoe xoanpoBaHue n300pakeHNH
IIpakTudeckas pabdoTa 1o TeMe

40 "IMcKkpeTH3auus rpapuueckon
nHpopManun"”
[BetoBBIe MOAenu. BekTopHoe

A1 KoaupoBaHue. @opMaThl (aitioB.
Tpéxmepnas rpaduka. OpakTanbHas
rpaduka
Koguposanue 3Byka. Onenka
MH(OPMALMOHHOTO 00BEMA 3BYKOBBIX

42 JAaHHBIX TPH 33laHHBIX HacTOTe
IUCKPETH3alMU U pa3psIHOCTH
KOMPOBaHUS

43 IIpakTHdeckas paboTta o Teme
"JluckpeTnzalys 3ByKoBoi WHpopMarun"

44 OcHOBBI anreOphl TOTUKH

45 Jloruveckue onepanuu. Tadnuibt
HUCTHHHOCTH
Jlornueckue BeIpaxeHus. Jlornueckne

46 TOXJAecTBa. /[oka3aTeNnbCTBO TIOTHUECKUX
TOXECTB C MOMOIIBIO TAOTUI] HCTHHHOCTH
IIpakTuueckas padota no TeMe «Iloctpoenne

47 M aHaJIU3 TaOIUI UICTHHHOCTH B TaOIMYHOM

poleccopey




48

Jlormueckne OIl€palilii M ONICpallui Hall
MHOXCCTBaMH

49

Jlormueckne OIl€palilii M ONICpallui Hall
MHOXCCTBaMH

50

3aKoHEI aJ'Il"C6pLI JIOTHKHU. DKBUBaJICHTHEIE
HpCO6pa30BaHI/I$I JJOTHYCCKHUX BLIpa)KCHI/Iﬁ

51

Jlornueckue ypaBHEHHS U CHCTEMBI
YpaBHEHUH

52

Jlornveckue pyHkuuu. 3aBUCUMOCTH
KOJINYECTBA BO3MOYKHBIX JIOTHIECKUX
(YHKUMH OT KOJTMYeCTBa apTyMEHTOB.
[lonmHBIE cHCTEMBI TOTHUECKUX (PYHKITHH

53

KaHoHu4eckne (HopMBl TOTHIECKUX
BhIpakeHMi1. COBEpILICHHBIE
IU3BbIOHKTHBHBIE U KOHBIOHKTHBHBIE
HOpMaJIbHBIE (POPMBI, ATTOPUTMBI HX
MOCTPOESHMS MO TabNHIle HCTHHHOCTH

54

Jlormueckue 3IeMeHTH B COCTaBe
KOMIIBIOTECpa

55

Tpurrep. Cymmatop. MHoOropaspsiHbii
cyMMmarop

56

HOCTpOCHI/IC CXCM Ha JOTHUYCCKHUX
3JIeMEHTaxX. 3aIuch JIOTHIECKOTO BBIPAXKCHUA
TI0 JIOTHYECKOH cXeMe

57

MI/IKpOCXCMH U TCXHOJOI'UA UX
IIpOU3BOJACTBA

58

IIpencraBneHne HeNbIX YUCEN B MaMITH
KoMIbloTepa. OTpaHUYeHHOCTD HaNa30Ha
qHcel MU OTPaHUYEHNH KOJTHYECTBa
paspsanos. [lepenonHenne pa3psaIHO ceTKH

59

be33HakoBEIe M 3HAKOBEIE JaHHBIC.




3HAKOBEII OUT. JIBOMYHBIN JOMOIHUTETBHEIH
KOJ OTpHULIATENbHBIX UUCel

IIo6buTOBEIE JIOTHYUECKHE OIlepanu.

60 Jlornueckuii, apupMeTHuecKuil u 1
LIUKITHYECKUH CBUTH

61 [Mudposanme ¢ MOMOIIBIO TOOUTOBOH )
onepaunu «uckimovaromee NII»

6 IIpencraBneHne M XxpaHeHUE B TaMATH )
KOMITBIOTEpA BEIIECTBEHHBIX UM CET
BeinonHeHue onepaumii ¢ BeeCTBEHHBIMU

63 qHcIaMHU, HAKOTUIEHHE OIIMOOK MpH 1
BBIYHCIIEHUSX
IIpakTudeckas padota o Teme «l3yueHne

64 MOPA3PATHOrO MALIMHHOIO NPEACTABICHUA 1
LENBIX M BELIECTBEHHBIX YHCEID)

65 AHan3 arOpuTMOB 1
DTamnsl pelieHus 3a/1a4 Ha KOMITBIOTEpE.

66 HMHcTpyMeHTaIBHBIE CPECTBA: TPAHCIATOP, 1
OTIaT4HK, TPOPHITUPOBILIHK
Cpena nporpammupoBanus. KoMmunsauus u

67 MHTepHpeTalys nporpaMM. BupryansHele )
MalluHbL. VIHTerpupoBaHHas cpeaa
pa3paboTku

68 MeToasl OTIaKN MpOrpaMM 1

69 Tunel nepeMeHHBIX B A3bIKE )
pOrpaMMHPOBAHUS

70 O0paboTKa LEeNbIX Yicel 1

71 O06paboTKa BENIECTBEHHBIX UHCEN 1

72 CryuaiiHble U TICEBIOCITyYallHbIE YHCIIa 1

73 BetBnenus. ClnoxHble yCIOBHS 1




74 [{mkitel ¢ ycmoBueM 1
[{MKIBI IO TIEpEMEHHOM.
75 B3anmo3zaMeHsIeMOCTh pa3InNYHBIX BHIOB 1
LUKJIOB
76 O06paboTka HaTypaldbHBIX YUCEI C )
MCTIOBb30BaHUEM LIUKIIOB
HaxosxaeHne BceX MPOCTHIX YHCeN B
77 3aJJaHHOM Juana3oHe [IpakTuueckas pabora ) 0.5
o TeMe «PelieHne 3a1a4 MeToIOM
nepebopa
78 WNHBapuaHT HuKIa 1
79 JIOKyMEHTHPOBaHHUE TIPOTpaMM 1
80 OO6paboTka JaHHBIX, XpaHAIIMUXcs B (aitnax 1
81 Paszouenne 3agaun Ha moja3agadu 1
Vcnonb3oBaHue cTaHAapTHOW OMONIHOTEKH
) A3bIKa TporpaMMupoBanus. [loaknroueHne )
OMOIMOTEK MOAPOrpaMM CTOPOHHHUX
pou3BOANTENEH
83 [HoanporpamMMmel (poueaypsl U (pyHKIIH) 1
84 [HoanporpamMMel (poueaypsl ¥ (pyHKIIH) 1
25 [IpakTnieckas pabota o Teme "Pa3zpaboTka ) )
noAmnporpamm"
Pexypcus. PexypcuBHbIe OOBEKTHI
26 (ppaxransl). PexypcuBHbIe nponienyphl 1 )
¢byHkuuu. Mcenons3oBaHue cTeka s
OpraHU3alMH PEeKYPCHBHBIX BBI30BOB
%7 IIpakTudeckas pabdoTa 1o TeMe ) )
"PexypcHBHBIE TOATPOrpaMMBbI"
28 MopaynbHBIN IPUHLINI TOCTPOSHHS )

porpamMm




&9

YucneHHEBIE MCTOABI

90

IIpakTudeckas padota 1o TeMe «UncieHHoe
pelleHne ypaBHEHHID»

91

Hcnonn3oBanne AUCKPETHU3ALNN B
BBEIYUCIUTCIIBHEBIX 3aavdax

92

IIpakTudeckas pabdoTa 1o TeMe
«IIpubnmkEHHOE BEIYHCIEHNE TMH KPHBBIX
U Tronaiei Gpuryp»

93

[IpakTHueckas padota 1o Teme «llomck
MakcuMyMa (MUHUMYyMa) QYHKITHID

94

O06paboTka CHMBOJILHBIX JaHHBIX.
AJNTOpUTMBI 0OpabOTKH CHMBOIBHBIX CTPOK:
MTOJICYET KOINYECTBA MOSIBICHUH CHMBOJIA B
CTpOKe

95

ANTOpUTMBI 00pabOTKH CHMBOJBHBIX CTPOK:
pa3OHeHue CTPOKH Ha CJIOBA 1O MPOOETEHBIM
CHMBOJIaM

96

ANTOpUTMBI 00pabOTKH CHMBOJBHBIX CTPOK:
MOMCK OJACTPOKH BHYTPH JaHHOH CTPOKH;
3aMeHa HallIcHHOM MOJACTPOKH Ha IPYTyIO

CTPOKY

97

[IpakTnieckas pabota mo Teme "Ob6paboTka
CTPOK C MCTIONIb30BaHUEM (DYHKITHH
CTaHJapTHON OMOIMOTEKH A3bIKa
MporpaMMHpoOBaHus"

98

FCHCpaHI/I}I CJIOB B 3aJaHHOM aJ'I(baBI/ITC

99

MaccuBBI U TOCIE0BATENIEHOCTH YHCEIT.
[IpakTiieckas paboTa 1o Teme "3amoHeHNe
MaccuBa"

0.5

100

O6001IEHHBIE XapaKTEepPUCTUKI MaccHBa




JIMHEeHHEBIH TTOUCK 3aJaHHOTO 3HAYCHUS B
MaccuBe. [IpakTnueckas paboTa 1o TeMe

101 " . 1 0.5
JIMHEeHHBIH TTONCK 33JaHHOTO 3HAYECHHUS B

Maccuse"
[IpakTnieckas pabota mo Teme "llonck

102 MHHMMaTBHOTO (MAaKCHMaIIBHOTO) 3JIeMEHTa 1 1
B YHMCIIOBOM MaccuBe"
CopTHpoBKa OJJHOMEPHOTO MacCHBA.

103 IIpocTbie METOBI COPTHPOBKH. ) 0.5
[IpakTnieckas pabota o Teme "llpocTrie '
METO/Bl COPTUPOBKH MaccHBa'
CopTtupoBka cinustHueM. beicTpas

104 copTupoBka MaccuBa (anroputv QuickSort). ) 0.5
[IpakTnyieckas pabota mo Teme "bricTpas '
COPTHPOBKa MaccHuBa"
JIBOMYHBIH MOUCK B OTCOPTHPOBAHHOM

105 MaccuBe. [IpakTiueckas paboTa 1o Teme 1 0.5
" JIBOMYHBIH TOHCK"

106 JIByMepHBIe MacCHUBBI (MaTpPHIIBI) 1

107 AJTOPUTMBI 00pabOTKH MaTpPHUIL 1

108 Pemenne 3amay aHamn3a JaHHBIX 1

109 CpencrBa TEKCTOBOTO IpoLeccopa 1

110 KomnbrotepHas BEpcTka TekcTa 1
[IpakTnieckas pabota mo Teme "BépcTka

111 JOKYMEHTOB C MaTeMaTHYeCKUMH 1 1
dbopmymamn”

112 NHCcTpyMeEHTHI pelieH3NPOBaHMS 1

113 IIpakTudeckas pabdoTa 1o TeMe ) )
"MHorocTpaHUYHbIE TOKYMEHTHI"

114 Oobnaunbie cepBuchl. KommekTuBHas paboTa 1 0.5




¢ fokyMeHTaMu. [IpakTnueckas padora mo
TeMe "KomnexTuBHas paboTa c
JOKyMeHTaMu"

115

AnWanu3 JaHHbIX. boiniie nandeie

116

MaruimHHoe oby4eHne

117

AHaJIN3 TaHHBIX ¢ TOMOIIBIO YIEKTPOHHBIX
TaOJIUIL

118

[IpakTnieckas paboTa mo Teme "AHanusz
JAaHHBIX C MMOMOILBIO YIEKTPOHHBIX TAOIHIL"

119

[Toctpoenue rpadukoB GpyHKIHH.
[IpakTnueckasa pabota mo Teme "HarnsaHoe
NpeJCcTaBIeHHE Pe3yIbTaTOB
CTaTUCTHUECKON 00pabOTKM NaHHBIX B BUJE
IMarpaMM cpeicTBaMH pelakTopa
AIEKTPOHHBIX TaOIUI"

0.5

120

Jlunny tpenna. [lpakTideckas paboTa mo
TeMe "[logbGop mMHNY TpeH A,
MPOTHO3HpOBaHUE"

0.5

121

ITon6op napametpa. [IpakTuueckas pabora
o TeMme "UHclIeHHOe pellieHne YPaBHEHUH €
MOMOIIIBIO TTOI00pa MapameTpa’

0.5

122

OnTuMu3aIys Kak MOMCK HAWTYHIIETO
peLeHNs B 3aJJaHHBIX YCIOBHUIX.
[IpakTnieckas pabota mo Teme "Perienue
3aJa4 ONTHMH3ALHHU C TTOMOIIBIO
AIEKTPOHHBIX TaOIUI"

0.5

123

PesepBHoe Bpems

124

PesepBHoe Bpems

125

PesepBHoe Bpems

126

PesepBHoe Bpems

[UNIT NI I Y




127 PesepBHOE BpeMs 1
128 PesepBHOE BpeMs 1
129 PesepBHOe Bpems 1
130 PesepBHOE BpeMs 1
131 PesepBHOE BpeMs 1
132 PesepBHOE BpeMs 1
133 PesepBHOE BpeMs 1
134 PesepBHOE BpeMs 1
135 PesepBHOE BpeMs 1
136 PesepBHOE BpeMs 1
OBIIEE KOJIMYECTBO YACOB 11O ITPOI PAMME 136 10 21.5




11 KJJACC

Koau4vectBo 1acos JJIEeKTPOHHBIE
Ne ara ugposble
/i Tema ypoka Beero Kontpoabnble | IlpakTnueckue iyqemm :)Iﬁl;l:ll;OBaTeJILHLIe
padoThI padoTnI pecypenI
KomuuectBo unpopmaiu 1
2 AJNTOPUTMBI CKaTHs JaHHBIX 1
3 Anroput™ Xaddpmana 1
4 [IpakTnieckas pabota mo Teme "CixxaTue ) )
JaHHBIX ¢ TTOMOIIbIo anropuTMa Xaddmana”
5 Anroputm LZW 1
AJNTOPUTMEI CKaTHS JaHHBIX C TOTEPIMH.
6 [IpakTnieckas pabota mo Teme "CixxaTue ) 0.5
JaHHBIX ¢ ToTepsaMu (anroput™el JPEG, '
MP3)"
CxopocTh Iepeiaun JaHHBIX 1
[ToMexoycTOUHBEIE KOIBI 1
9 IIpakTudeckas pabdoTa 1o TeMe ) )
"[ToMexoycToilunBBIe KOABI"
CucteMbl. KOMIIOHEHTBI CHCTEMBI U X
10 B3anMo/eiicTere. CrcTeMHBIHN 3 dexT. )
VYnpapienue kak HHGOPMalMOHHBIH
nporecc. O6paTHast CBA3b
11 Mopenu u MoAeTUpOBaHUE 1
12 I'padwi 1
13 Pemenue 3anau ¢ momoriisio rpadoB 1
14 HepeBbs 1
15 OCHOBBI TEOPHH UTP 1
16 IIpakTuueckas padota no teMe "[lonck 1 1




BBIUTPHIIIHON CTPATETHH B MUTPE C TIOJTHOH
nHpopmanueir”

17 CpencTBa HCKYCCTBEHHOI'O HHTEIUIEKTA

13 [IpakTnieckas pabota mo Teme "Cpenctpa
HUCKYCCTBEHHOTO MHTEIJIEeKTa"
dopManuzauus NOHATHS alrOpUTMA.

19 MamnHa TelopHHTa Kak yHUBEepcallbHast
Moaenb Beiauciennil. Tesnc Uepua—
TrropunTa
IIpakTudeckas pabdoTa 1o TeMe

20 "CocTaBlIeHHE TPOCTON ITPOrPaMMBI JUTS
MamuHbl TeropuHra”

21 Mamuna [locta

22 HopManshsie anropudmel MapkoBa
ANTOPUTMHYECKH HEpa3peIInMBbIe 3a1a4H.

23 3agava ocTaHoBa. HeBO3MOXKHOCTE
aBTOMaTHYECKOH OTJIaKH MpOrpaMMm

24 CHoXXHOCTh BBIMHCIEHUI
IToMck MpOCTHIX YHCEN B 3aJaHHOM

25 IMAaINa3oHe ¢ TIOMOLIBIO alTOPUTMA «PEIIETO
DpatocdeHay

26 [IpakTnieckas pabota mo Teme "llonck
MPOCTBIX YHCeN B 33JaHHOM AHana3oHe"

7 MHoropa3psaHble Lenble qHicia, 3aJaui
JITHHHOHN apu(pMETHKH

73 [IpakTnieckas paboTa mo Teme "Peanuzaiys
BBIYMCIICHUH ¢ MHOTOPA3PSAIHBIMU YHCIIaMH"
CnoBapu (accollMaTHBHBIE MACCUBHI,

29 oTtobpaxeHnus). Xam-tabmuusl. [loctpoeHue

aJ'I(baBI/ITHO—LIaCTOTHOFO CJIOBaps IJIA




3aJaHHOI'O TCKCTa

30

[IpakTnieckas pabota mo Teme "llocTpoenue
a(paBUTHO-4YACTOTHOTO CIIOBAps IS
3aJaHHOro Tekcra"

31

AHaJIN3 TekcTa Ha eCTECTBEHHOM A3EIKE.
Brinenenne mocienoBaTelIbHOCTEN IO
mabony. PerynspHsie BeIpaKeHHs.
YacTOTHEIH aHAIIN3

32

[IpakTnieckas paboTa mo Teme "AHanusz
TEKCTa Ha €CTECTBEHHOM S3bIKE"

33

Crexn. AHanus IIpaBUIILHOCTH CKOOGOYHOTO
BBIPAXKCHUA

34

Beruncnenue apupmMeTHIecKoro BEIpaKeHHUS,
3alMCaHHOTO B MOCTHUKCHOH popme

35

[IpakTnieckas paboTa 1o Teme "Bruncienue
apu(pMETHUECKOTO BBIPaKEHUS, 3alMCaHHOTO
B nocThukcHOU dpopme”

36

Ouepenu. cnions3oBanue ouepenu st
BPEMEHHOTO XpaHEeHUS JaHHBIX

37

[IpakTnieckas paboTa 1Mo Teme
"UcnonszoBanne ouepenn”

38

HepeBbs. Peammzaris gepeBa ¢ MOMOIIBIO
CCBUTOYHBIX CTPYKTYp. JIBoW4HBIC
(Obunapnsie) nepeBbs. [locTpoeHne nepepa
IS 32TAHHOTO apU(PMETHIECKOTO
BBIPAKCHUS

39

[IpakTnieckas paboTa 1Mo Teme
"Ucnonp3oBaHne 1epeBbEB AJIS1 BEIYMCICHHS
apudpmMeTHUECKNUX BRIpaKEeHU"

40

PexypcuBHBIE anropuT™MBl 00X0aa AepeBa.
Vcnonb3oBaHue cTeka M ouepean Ui o0xoaa




nepeBa

41

PexypcuBHBIE anropuTMBI 00X0/a AEpeBa.
Vcnonb3oBaHue cTeka M ouepean Ui o0xoaa
aepeBa

42

Anroputmsl Ha rpadax. [TocTpoenue
MHHHMaTBHOTO OCTOBHOTO JepeBa
B3BELLICHHOTO CBSI3HOTO
HEOPHEHTHPOBAHHOTO rpada

43

Oo6xon rpada B rmybuny. O6xon rpada B
MIAPUHY

44

KonuvecTBo pa3nuyHBIX MyTeH MeX Ty
BEpLINHAMU OPHEHTHPOBAHHOTO
allMKJIT4ecKoro rpaga

45

Anroput™m JlefKeTphI.

46

[IpakTnieckas paboTa o Teme "Bhiuncienue
JUTHHBI KpaT4aiIero myTH Mexay
BepIliMHaMu Trpada (anroputm [eitkerpsr)”

47

Anroputm Onoliga— Y opiiaiia

48

3agaun, peraeMble ¢ TOMOILBIO
JMHaMHYECKOTo MPOrpaMMHPOBAHUS:
BBIUHCIIEHNE PEKYPCUBHBIX (DYHKIMH

49

[IpakTnieckas paboTa o Teme "Bhiuncienue
PEKYPCHUBHBIX (PYHKLMI C MTOMOILBIO
JMHaMHYECKOTo NMpOorpaMMHpPOBaHUA"

50

3a;[aqH, pemacMbI€ € ITOMOIIBIO
AAHAMHYECKOTO IIpOTrpaMMHUPOBaHNA:
MOACYET KOJIMYECTBA BapHUaHTOB

51

[IpakTnyieckas pabota mo Teme "Iloncuér
KOJINYECTBA BAPHAHTOB C MOMOIIBIO
OMHaMHUYECKOTo NMpOorpaMMHpPOBaHUA"




3a;[aq1/1, pemacMbI€ € ITOMOIIBIO

52 OMHAMHYECKOTO IIPOrpaMMHPOBaHUS: 3aJa4uH
ONTHMM3aLUU

53 [loHsaTHE O MapagurMax MporpaMMHpPOBaHUS.
O630p A3BIKOB IPOrPAMMHPOBAHUS

54 IlonsaTHE 006 OOBEKTHO-OPHEHTHPOBAHHOM
pOrpaMMHUPOBaHIH

55 O6BexTH U K1accel. CBoMcTBA U METOIBI
0OBEKTOB

56 OOBEKTHO-OPHEHTHPOBAHHBIN aHAIN3
IIpakTudeckas pabdoTa 1o TeMe

57 "Hcnonb30BaHNEe TOTOBBIX KJIACCOB B 1
nporpamme"

58 Pa3paboTka mporpaMm Ha OCHOBE OOBEKTHO-
OPHEHTHPOBAaHHOTO MOAX0a

59 IIpakTnieckas pabota "PazpaboTka nmpoctoit )
IIpOrpaMMEl ¢ UCTIOJIb30BaHMEM KJIaccoB"
Wukancynsuus. [Ipaktiueckas pabota mo

60 TeMe "Pa3paboTka ki1acca, HCTIOIB3YIOIIErO 0.5
WHKAICYJIUI0"

61 Hacnenosanue. [lonmumopguzm

2 [IpakTnieckas pabota o Teme "Pa3zpaboTka )
HepapXuHu KiaccoB"

63 Cpennl ObICTpOH pa3pabOTKH MPOrpamMM.
IIpoexTnpoBanne nHTEpdElica MoIb30BaTENA

64 IIpoexTnpoBanne nHTEpdElica MoIb30BaTENA

65 Vcnonb30BaHne TOTOBBIX YIPABIIEMBIX
HIIEMEHTOB JUTsl TOCTPOEHHs HHTep(eiica

66 [IpakTnieckas pabota o Teme "Pa3zpaboTka )

porpaMMeI ¢ rpadutueckuM uHTepdeiicom”




67

N3yueHune BTOpoOro sA3bIKa
pOrpaMMHPOBAHUS

68

N3yueHune BTOpoOro sA3bIKa
pOrpaMMHPOBAHUS

69

DTansl KOMIIBIOTCPHO-MATEMATHIECKOT' O
MOACIINPOBAHUA

70

I[I/ICKPCTI/IBaL[I/ISI IIpH MaTEMAaTHICCKOM
MOACIINPOBAHUHN HECTIPEPBIBHBIX ITPOLIECCOB.
MO,Z[CJ'II/IPOBaHI/IC ABMOKCHUA

71

[IpakTnieckas paboTa 1Mo Teme
"MognenupoBaHue IBUKEHUA"

72

MonenpoBanie OHOTOTHIECKUX CHCTEM.
[IpakTnieckas paboTa 1Mo Teme
"MonennpoBaHue OHOIOTHYECKUX cHCTEM'

1

0.5

73

MateMaTHdeckne MOJACIHN B DKOHOMHKC.
BrerancanTebHEIE OKCIICPUMCEHTEI C
MOOCISIMHU

74

BepostHocTtabie Mogenu. [IpakTiuieckas
paboTa o Teme "MMuTaniMoHHOE
MoJIeTTMpOBaHUE ¢ MOMOIIBIO0 MeTo1a MoHTe-
Kapno"

0.5

75

KommnbloTepHOe MOAETHPOBAHNE CHCTEM
YIpaBICHUS

76

O6paboTka pe3yIbTaTOB IKCIIEPUMEHTA

77

TabmiuHble (pensunoHHbIe) 0a3bl TaHHBIX

78

Ilouck, copTupoBKa U GUABTPALMS TaHHBIX.
3anpockl Ha BEIOOPKY IaHHBIX. 3alpockl ¢
napaMeTpamy. BeuncnseMsie nons B
3ampocax

79

[IpakTnieckas pabota mo Teme "PaboTa ¢




roToBoOi 0a30# JaHHBIX"

Muororabianunbie 0a3bl JAaHHBIX. THIIBI

80 CBA3eH Mexay TadiuiamMu. BHenHuit xirod.
[emocTHOCTE 6a3bl JaHHBIX

Q1 [IpakTnieckas pabota o Teme "Pa3zpaboTka
MHOTOTA0MYHONA 643kl JaHHEBIX"

82 3anpockl K MHOTOTaOIMYHBIM 0a3aM JaHHBIX

23 [IpakTnieckas paboTa 1mo Teme "3anpockl k
MHOTOTA0MYHON 6a3e JaHHBIX"

84 s3Ik yripaBneHns qaHHeIMH SQL

25 [IpakTnieckas paboTa mo Teme "VYnpapieHue
JAHHBEIMH C IIOMOIIBIO I3b1ka SQL"

26 HepensunonHslie 6a3bl JaHHBIX. DKCIIEPTHBIE
CHCTEMBI

87 HHTEpHET-TIPHITIOKEHUS
[ToHsiTHE O cepBEepHOI M KITMEHTCKON YacTsIX

88 caiiTa. TEXHOJIOTHS «KITHEHT — CEPBEP», €€
JOCTOMHCTBA U HEJOCTATKH

89 OcHogsl s361ka HTML

90 [IpakTnieckas pabota mo Teme "Co3znaHue
TEKCTOBOM BeO-CTpaHUIIBI"

91 OcHogsl s361ka HTML

92 OcHogsl s361ka HTML
[IpakTnieckas pabota mo Teme "Co3znaHue

93 BEO-CTpaHUIIBI, BKIOUAIOIIEH
MYJIbTUMEINIHBIE OOBEKTHI (PHCYHKH,
3BYKOBBIE JlaHHBIE, BUEO)"

94 OcHOBBI KacKaHbIX Taomuil cTiiel (CSS)

95 IIpakTudeckas pabdoTa 1o TeMe

"O¢opMieHNE CTPaHHIIBI C TTOMOIBIO




KacKaIHBIX TaOJIuL cTiiei"

96

Cuenapuu Ha s3b1ke JavaScript

97

Cuenapuu Ha s3b1ke JavaScript

98

®opMEl Ha BeO-cTpaHMLE

99

[IpakTnieckas pabota mo Teme "Ob6paboTka
JOaHHBIX popm”

100

Pasmenienne BeO-caiiToB. Yciryra XOcTHHTA.
3arpyzka ¢ailioB Ha calT

101

Kanpuposanmue. McnpaBnenue nepcrnekTHBEL
I'mctorpamma. Koppekuns ypoBHeH,
Koppekims 1BeTa. ObecLBeUHBaHUE LIBETHBIX
H300pakeHUH

102

BBon m300paskeHnit ¢ HCTIOMB30BAHHEM
Pa3TMYHBIX I(POBBIX YCTPOICTB.
[IpakTnieckas pabota mo Teme "Ob6paboTka
¢ poBeIX poTorpadmii”

0.5

103

Perymis. Pabota ¢ obnmactsamu. OUIBTPHI.
[IpakTnuieckasa pabota mo Teme "PeTyuib
¢ poBeIX poTorpadmii”

0.5

104

MHorocnoiiHbie n3o00pakeHus. TekcToBbie
ciou. Macka cnost. Kananel. Coxpanenue
BBIJICIIEHHON 00JIacTH

105

IIpakTudeckas pabdoTa 1o TeMe
"MHorocnoitHbie n300paxeHus"

106

[ToaroToBka WiLTIOCTpaIMil 1715 BeO-cailToB.
[IpakTnieckas paboTa 1Mo Teme
" AHUMHUPOBaHHbIE H300paKeHU"

0.5

107

Bextopnas rpaduka. Bekropuzanus
PacTpOBBIX U300paKeHUH

108

[IpakTnieckas pabota mo Teme "BekTopHas




rpaguka”

HpI/IHHI/IHH TIOCTPOCHUA U PEHAKTHPOBAHUA

109 : y 1
TPEXMEPHBIX MOJENeH
110 [IpakTnieckas pabota mo Teme "Co3znaHue )
MPOCTHIX TPEXMEPHBIX Moaenei"
111 Cetounsie Mogenu. MaTtepuansl 1
112 [IpakTnueckas pabota o Teme "CeTouHbIe )
monmemn"
113 MogaenupoBaHie HCTOYHUKOB OCBEIICHUS. )
Kamepnl
114 [IpakTiyieckas pabota o Teme "Pengepunr” 1
115 AJUTHBHBIE TeXHOJNOTHH (3D-npuHTEpHI) 1
116 Ilonsartue o BI:IpTyaJILHoﬁ peaTbHOCTH U )
JOTIOTHEHHOH peaTbHOCTH
117 PesepBHOE BpeMs 1
118 PesepBHOE BpeMs 1
119 PesepBHOE BpeMs 1
120 PesepBHOE BpeMs 1
121 PesepBHOE BpeMs 1
122 PesepBHOE BpeMs 1
123 PesepBHOE BpeMs 1
124 PesepBHOE BpeMs 1
125 PesepBHOE BpeMs 1
126 PesepBHOE BpeMs 1
127 PesepBHOE BpeMs 1
128 PesepBHOE BpeMs 1
129 PesepBHOE BpeMs 1
130 PesepBHOE BpeMs 1
131 PesepBHOE BpeMs 1




132 PesepBHOE BpeMs 1
133 PesepBHOE BpeMs 1
134 PesepBHOE BpeMs 1
135 PesepBHOE BpeMs 1
136 PesepBHOE BpeMs 1
OBIIEE KOJIMYECTBO YACOB IIO ITPOITPAMME 136 36.5







IPOBEPSIEMBIE HA EI'D 110 UH®OPMATHUKE TPEFOBAHUSA K PE3YJIBTATAM OCBOEHUHSI OCHOBHOM
OBPA3OBATEJLHON IIPOT'PAMMBI CPEJTHEI'O OBIIEI'O OFPA3OBAHUSI

Koz IIpoBepsiemble TpeOOBAHHA K MPeAMETHBIM Pe3y/IbTATAM OCBOEHHsI OCHOBHOI1 00pa3oBaTeabHOIl
HpOBEPHEMOLY NporpamMMbl cpeHero o0mero o0pa3oBaHus
TpeOOBaHUSA
1 3name (nonumamo)
IloHMMaHNe OCHOBHBIX MPHHLMUIOB YCTpoiicTBa M (YHKIMOHMPOBAHUS COBPEMEHHBIX CTallMOHApHBIX H
L1 MOOWJIBHBIX KOMITBIOTEPOB; TEHICHUMH Pa3BUTHSA KOMITBIOTEPHBIX TEXHOJIOTHH; BIaJeHHE HaBBIKAMH PabOTHI €
' ONEepaLMOHHBIMU CHCTEMaMH U OCHOBHBIMH BHJIaMH NMPOTPaMMHOI0 0OecTIedeHUs AT PELIeHUs yUeOHBIX 3a1a4 110
BBIOpaHHOM crielMaNu3aluu
1.2 Hanmuune npeactaBieHnit o 6a30BbIX MPUHIMITAX OpraHU3alNd U (YHKIIMOHHPOBAHUS KOMITBIOTEPHBIX ceTel
1.3 IloHMMaHNe OCHOBHBIX MPUHIUIIOB AUCKPETH3ALNH Pa3IMYHBIX BUJOB HH(pOPMALUU
IloHnmMaHMe 6a30BBIX ATOPHUTMOB OOPAOOTKH YHCIOBON M TEKCTOBOM MH(POPMAIINH (3aIUCh YHCEN B TIO3ULMOHHON
1.4 CHCTEME CHUMCIEHHUS, AEIMMOCTh LENBIX YHCENl; HAaXOXJIECHHE BceX IPOCTHIX HHCENT B 33JlaHHOM JHAIa3oHE;
' 00paboTKa MHOTOPA3PSAAHBIX ILENBIX YHCEN; aHAIW3 CHMBOJBHBIX CTPOK M JAPYTHX), AITOPHUTMOB TOHCKa H
COPTHPOBKH
1.5 3HaHue PyHKIIMOHATBHBIE BOSMOXHOCTH HHCTPYMEHTABHBIX CPENICTB Cpellbl pa3padboTKH
1.6 BrnaneHne ocHOBHBIMH CBEJEHMSAMHU O 0a3aX AaHHBIX, UX CTPYKTYpE, CpEACTBAX CO3/AaHUS H pabOTHl ¢ HUIMH
IloHnMaHNe BO3MOKHOCTEH M OrpaHHYEHUH TEXHOJOTHH MCKYCCTBEHHOTO MHTEIUIEKTa B PAa3MYHBIX OONACTIX;
1.7 HaJIM4Me TpeACTaBICHUH 00 HCIOIB30BAHUM MH(OPMAIMOHHBIX TEXHOJIOTHH B Pa3IMYHBIX MPOQecCHOHATBHBIX
chepax
BrnaneHne TeopeTHHecKMM ammapaToM, MO3BOJIIIOLIMM OCYIIECTBIATh MPEACTaBICHHE 3aJaHHOTO HATYpalbHOTO
18 qHciaa B Pa3IMYHBIX CHCTEMaX CUMCICHHUS; BBIMOJHATH NMPeoOpa3oBaHMs JOTMUYECKHX BBIPa)KEHUI, MCIONb3YS
' 3aKOHBI anreOphl JIOTHKM; ONMpPEAeNATh KpaTdaIlMi MyTh BO B3BELICHHOM rpade M KOIMYECTBO MyTeH Mexay
BEPLINHAMHU OPUEHTHPOBAHHOTO aLMKIHMYECKOTO Tpada
2. Ymemo




2.1

VMeHHe WMCIOIB30BaTh KOMIIBIOTEPHO-MATEMATHUCCKUE MOJIACIHN UIA aHalln3a 00LEKTOB U IIpOLECCOB:
q)OpMy.]'II/IpOBaTB ICSJIb MOACITIUPOBAHUA, BBIIIOJIHATL aHAJINU3 PE3YILTATOB, IOJIYYCHHBIX B XOAC MOACIUPOBAHUA,
OLICHUBAaTh AACKBATHOCTL MOJMACIN MOIACITIUPYEMOMY O6’BCKTy WK TIIpoueccy; MNpEACTaBIIATL PEIYIIbTAThI

MOJACIINPOBAHUA B HAT'JIAAHOM BHC

2.2

VMenne KJ'IaCCI/I(bI/H_[I/IpOBaTB OCHOBHEBIC 3aJa4yd aHaJln3a JdaHHBIX (HpOFHOBI/IpOBaHI/IC, KJ'IaCCI/I(bI/IKaI_[I/I}I,
KIIacTepus3almd, aHallu3 OTKHOHCHHﬁ); IIOHUMAaTh ITOCICHOBATCIILHOCTL PCUICHHUA 3alla4 aHAJIN3a JaHHBIX: C60p
TICPBUYHBIX HTaHHBIX, OYHUCTKA U OLICHKA KadeCTBa NAaHHBIX, BLI60p n (I/IJ'II/I) TIOCTPOCHUE MOJCIIN, npeo6pa30BaHHe

AaHHBIX, BUYAIIU3allUA JaHHBIX, HHTECPHIPETALIUA pE3YILTATOB

23

VYMeHue omnpeneniaTb WHGOPMAIMOHHBI 00BEM TEKCTOBBIX, T'papMUecKUX M 3BYKOBBIX HTaHHBIX MPH 3aJaHHBIX
napaMeTpax JUCKPETH3aLUU. YMEHHE ONMpeNeNaTh CPEIHIO CKOPOCTh NMepefail AaHHBIX, OLlEHUBAaTh U3MEHEHHE

BpEMCHHU TIepeaain Ipu UIMCHCHU N I/IH(bOpMaI_[I/IOHHOFO 00BéMa HAAaHHBIX U XapaKTEPUCTUK KaHaJla CBA3H

24

VMenne CTPOUTH KOM, O6CCHCLII/IBaIOH_[I/H\/’I HaNUMCEHLBIITYIO BO3MOXKHYIO CPCIHIOW JIMHY COO6H_[CHI/I$I Ipnu W3BECTHOH

JaCTOoTC CUMBOJIOB

2.5

VMeHHe HCIOIB30BaTh IIpyU PEHICHUN 3adav CBOMCTBa HOBHHHOHHOﬁ 3aIlMCH YHUCCI, AJITOPHUTMBI IOCTPOCHUA
3aIlMcu 4ucijia B HOBHHHOHHOﬁ CUCTEME CHUHUCIICHHA C 3aJaHHBIM OCHOBAHUEM M INOCTPOCHHA YHUCIA TIO CTPOKE,
co;[epxcameﬁ 3aIIuCh DOTOro 4YHucjia B HOBHHHOHHOﬁ CUCTCME CHHCIICHHA C 3aJaHHbBIM OCHOBAaHUCM. YMCHHC

BBITIOJIHATH apI/I(bMCTI/ILICCKI/IC OIl€palii B MO3UIIMOHHBIX CUCTEMAX CHHUCIICHUA

2.6

VMenne CTPOUTHL JIOTUYCCKOC BBIPAXKCHUE B [[HB’BIOHKTHBHOﬁ W KOHBIOHKTHBHOH HOpPMaJIbHBIX (1)OpMaX 110
BaHaHHOﬁ Ta6.]'II/H_[C HUCTUHHOCTH, HUCCICOOBATH 00JIacTh UCTUHHOCTH BBICKA3BbIBaHHUA, COHCPIKAILCTO ITECPEMCHHEBIC]

PeIaTh HECIIOXKHBIC JIOTHHYCCKUC YPAaBHCHU A

2.7

VYMeHHe pelarh aqropuTMHUECKHE 3aJadll, CBS3aHHBIE C aHAIM30M IpadoB (3aJaud MOCTPOSHHS ONMTHMAIBLHOIO
OyTH MEeXIy BeplIMHaMH Tpada, omnpedeleHHs KOJIMYecTBa pa3IMYHBIX TMyTeH MeXAy BepLIMHAMHU

OPHEHTHPOBAHHOTO ALMKIHUECKOTO Tpada)

2.8

VYMeHne HCIOoIb30BaTh ACPCBbA IIPHU aHaJIM3¢ M NOCTPOCHHMHU KOAOB M IJIA IIPCACTABIICHUA apI/I(bMCTI/ILICCKI/IX
BLIpa)KCHHﬁ, IIpU PEIICHUH 3aa1 ITOUCKa U COPTUPOBKHU; YMEHHUEC CTPOUTHL ACPEBO UTPHI ITO 3aJaHHOMY aJITOPUTMY

paBpa6aTLIBaTB ¥ 000CHOBEIBATE BBINTPBHIMIHYIO CTPATCTHIO UTI'PBI

2.9

VMenne AHAJIN3UPOBATL AJITOPUTMBI € HCITOJIB30BaAaHHUEM Ta6J'II/H_[ TPACCUPOBKHU; ONPCHACIIATH 0e3 HCIONIL30BaHUA




KOMIILIOTEPAa  pE3YILTATBl  BBIIOJIHEHUA  HECIOXHBIX IIpOTrpaMM, BKIIIOHAKONINWX  IIUKIBI, BCETBJICHHA U

TIOATIpOTpaMMEBI, ITPHU 3aaHHBIX HCXOAHBIX TaHHBIX

2.10

VMenne OIIPEACIIATE CIIOXKHOCTh U3YHACMBIX B KypCC 0a30BEIX AJITOPUTMOB (CYMMI/IpOBaHI/IC DJICMCHTOB MacCCHBa,
COpTUPOBKa MacCCHUBa, HCpC60pHHC AJITOPUTMBI, ,Z[BOI/ILIHHﬁ HOI/ICK) U NpHUBOAUTL TIPUMEPBI HECKOJILKHUX

AJITOPUTMOB paBHOﬁ CJIOKHOCTH IJIA pCIICHUA O,Z[HOfI 3aJaun

2.11

Brnagenue yHMBepcadbHBIM S3BIKOM MporpaMMHpoBaHHs Bbicokoro ypoBHs (Ilackams, Python, Java, C++, C#),
NpeCTaBICHUAMH O 0a30BBIX THINAX MAAaHHBIX M CTPYKTypaX JaHHBIX; yMEHHE WCIOJb30BATh OCHOBHBIE
YIPaABIAIOLINE KOHCTPYKIIMH; YMEHHE OCYLECTBIATh aHAIN3 MPENTO)KEHHON TPOrpaMMBl: ONPEAETATh Pe3yIbTaThl
paboTHl porpaMMbl MPH 3aJaHHBIX MCXOJHBIX AAHHBIX; OMPEIENATh, PH KaKUX MCXOTHBIX JaHHBIX BO3MOXKHO
MONyHdeHHEe YKa3aHHBIX pe3yJbTaTOB; BBIABIATH [aHHBIE, KOTOpbIE MOTYT TpPHUBECTH K OIIHOKe B pabote

porpaMMel; (GopMyTHpOBaTh MPETOKEHUS 110 YIYUIIEHHIO TPOTPaMMHOI0 KoJa

2.12

VYMeHHe peaTM30BBIBATh Ha BHIOPAHHOM [T M3Y4YEHMS S3bIKE MpOrpaMMHpoOBaHUs Bbicokoro ypoBHs (Ilackais,
Python, Java, C++, C#) TumoBsie alropuTMbl OOpaOOTKH YHCEI, YHCIOBBIX MOCIeN0BATEIBHOCTEH U MacCHBOB:
NpeJCTaBlICHUE YMCla B BHJE HAOOpa NMPOCTBIX COMHOKUTENEH; HaXOXIeHHE MaKCHMAaJIbHON (MHUHMMATBHOM)
IUGPBl HAaTypaJbHOTO 4YHCA, 3alMCAaHHOIO B CHCTEME CHUMCIECHMS € OCHOBaHMEM, He mpeBblmatonmm 10;
BBIUHCIIEHNE OOOOIIEHHBIX XapaKTEPUCTHK SJIEMEHTOB MaccHBa MM YHCIOBOH TOCIEAOBATENBHOCTH (CYMMBI,
MPOU3BEACHUSI CpPEAHEro apu(MeTHUEeCKOro, MHUHMMAIbHOTO ¥ MAaKCHUMalbHOTO 5SJIEMEHTOB, KOJIHYECTBa
SJIEMEHTOB, YIOBIETBOPSIOIINX 3aJaHHOMY YCJIOBHIO); COPTHPOBKY JIEMEHTOB MAacCHBa; YMEHHE HCIIONB30BaTh B
nporpaMMax [aHHBIE PAa3UYHBIX THIIOB ¢ YYETOM OrpaHWYEHHMH Ha JAMANa3oH MX BO3MOXHBIX 3HAUCHWH,
MPUMEHATH MPU PEIIeHUH 3a/lad CTPYKTYpPhl JaHHBIX (CIHCKH, CIOBAPH, CTEKH, OUEPEaH, IEPeBbs); MPUMEHATDH
CTaHJapTHBIE M COOCTBEHHBIC MOANPOTPaMMBl I OOPaOOTKM UMCIOBBIX [aHHBIX M CHMBOJBHBIX CTpPOK;
MCTIONIB30BaTh MpH pa3paboTKe MporpaMM OMONMOTEKH MOANPOTrpaMM; YMEHHE MCIOIB30BaTh CPECTBA OTIAIKU

IporpaMM B cpefie TPOrpaMMHUPOBaHUS

2.13

VYMeHHe HCIONB30BaTh SICKTPOHHBIE TaONMMLBI AN aHAIM3a, NMPEICTaBIeHUS W oOpabOTKM AaHHBIX (BKIOYas
BHIOOp ONTHMAJIBHOTO peIleHus, MoAOOp JHMHHUM TpEeHJa, pellieHHe 3aJad IPOTHO3MPOBAaHUA); YMEHHE

HCIIONIL30BAThH TaOIHYHEBIE (pCJ'ISH_[I/IOHHLIC) 6a3nl HAAaHHBIX U CITPABOYHBIC CHCTCMBI

2.14

VMenne OPTraHU30BLBIBATL JIMYHOC I/IH(bOpMaI_[I/IOHHOC IIPOCTPAHCTBO C HCIIOJIB30BAHHUCM Pa3JIMYHBIX CpPCIACTB

IU(PPOBBIX TEXHOJIOTHH; MOHUMaHHE BO3MOXHOCTEH LH(POBBIX CEPBHUCOB I'OCYJapCTBEHHBIX YCHYT, LH(POBBIX




O6pa30BaTCJ'IBHLIX CEPBHCOB




IHHEPEYEHD 2JIEMEHTOB COIEPKAHWUS, IIPOBEPJAEMBIX HA EI'D 110 THOOPMATHUKE

Kon IIpoBepsiemMblii 31eMeHT coAepKAHHUA
1 Hudposas rpaMOTHOCTD
11 OcHOBHBIE TEHACHLMH Pa3BUTH KOMIIBIOTEPHBIX TeXHOMOTHi. [lapaniensHble BEIUHCIeHN. MHOTOMPOIIECCOPHBIE CHCTEMBI.
' PacnipenenéHnble BEIMUCIUTENBHBIE CHCTEMBI M 00paboTKa OONMBIINX JaHHBIX
[ IpMHIMIIBI TOCTPOEHUS | alllapaTHbIE KOMIIOHEHTH KOMITBIOTEPHBIX ceTel. CeTeBble nMpoTokoibl. CeTh HTepHET. Aapecanus
1.2 B cetn UuTepHerT. [Ipotokonsl creka TCP/IP. Cuctema nomeHHbix uMEH. Paznenenue IP-cetn Ha mojceT ¢ MOMOIIBIO Macok
nojceTei
13 daiinoBas cucreMa. [lonck B daiinoBoit cucteme. [IpuHIUTIBI pa3MellleHHsS U UMEHOBaHUS (aiijioB B IOJITOBPEMEHHOMN MaMsITH.
' [[TaGmoHBI UTA OMMCaHUs TPy (ailion
1.4 CkopocTh mepefiaud JAaHHBIX. 3aBHCUMOCTh BPEMEHH Iepelaud OT HH(OPMAlMOHHOTO OOBEMa MaHHBIX M XapaKTepPHCTHK
' KaHaJla CBSI3U
L5 [Mupposanne naHHBIX. CHMMeTpUUHBIe W HecuMMeTpuuHble mHppel. 1udper npoctoit 3amensl. ludp [ezaps. Mudp
' Buxenepa. Anroput™m mudposannst RSA
L6 Kongl, mo3Bomsolie oOHapyXKUBaTh M MCIPABIATh OMIMOKH, BO3HUKAIOIIME TpH Tepenade NaHHbIX. PaccTosHue X MMUHTa.
' Komuposanue ¢ moBTopennem 6utos. Koasl XsMMuHTa
2 TeopeTnueckiie oCHOBBI HH(OPMATHKH
21 JIBonvHOe KonMpoBaHHWe. PaBHOMepHBIE M HepaBHOMEpHBIE KOAbl. J[ekoaMpoBaHME COOOLICHMH, 3alMCaHHBIX C MOMOILBIO
' HepaBHOMEPHBIX KoJIoB. Y cinoBue Pano. [locTpoeHne 0HO3HAYHO JEKOANPYEMBIX KOIOB C TOMOIIBIO epeBa
TeopeTnueckue mMoaxobl K OLIEHKE KOMM4ecTBa HH(popMaIii. EIMHNLEI N3MepeHus KonuyuecTBa HHpOpMaLnuu. AndaBUTHBIN
2.2 MOIXOA K OLEHKe Kolu4yecTBa HHGpopMalMM. 3akoH aiauTHBHOCTH HHpopmaimn. Popmyna Xapriu. Hupopmamms u
BeposTHOCcTh. Dopmyna [lleHHOHa
CucteMbl cuMcieHus. Pa3BEépHyTas 3amMch LENBIX M IPOOHBIX 4YHCENl B TO3MLUMOHHON cucTeMe cumcieHus. CBoiicTBa
23 MO3ULIMOHHOM 3alucH 4Hcia: KOJMMYeCTBO LM(pP B 3alUCH, MPU3HAK AETMMOCTH HHclIa HA OCHOBAaHHE CHUCTEMBI CUHCICHHS.

AJNTOpUTM NEpeBOIa LENOro Unucia U3 P-HYHOH CHCTEMBI CHUCIEHUS B AECATHYHYIO. ANTOPUTM NepeBoJa KOHEUHOU P-nuHoM

,Z[pO6I/I B JCCATUYHYIO. AJ'IFOpI/ITM NepeBoOJa IejIioro Yncia us3 ,Z[CC}ITI/ILIHOI\/’I CHUCTCMBI CHHUCIICHHUSA B P—I/ILIHYIO. HCpCBO,Z[ KOHEYHOH




,Z[CC)ITH‘IHOﬁ ,Z[pO6I/I B P—I/ILIHYIO. I[BOI/ILIHa}I, BOCBMECpHUYHAA U HISCCTHAAUATCpUYHAA CUCTEMBI CHHUCIICHUSA, CBA3b MCEKIAY HHUMHU.

ApI/I(bMCTI/ILICCKI/IC OIl€pallii B MO3MIMOHHBIX CHCTEMAX CHUCIICHUA

2.4 TpownuHas ypaBHOBEIIEHHas cUCTeMa CUUCIeHUS. J[BONUHO-AecaTUYHAS clcTeMa CUHCIeHHS
)5 KomupoBanue tekcroB. KommpoBka ASCII. OpnoGaiitHeie xomupoBku. Cranmapt UNICODE. Koauposka UTF-8.
' Omnpenenenne NHPOPMAITMOHHOTO 00BEMA TEKCTOBBIX COOOIIEHU
KomnpoBanue uzobpakenuii. OueHka WHpOpMaLMOHHOTO 00BEMa rpaduueckuX MaHHBIX TPH 3aJaHHBIX pa3pelieHuHn U
2.6 ryOnHe koaupoBaHus 1BeTa. [{BeToBRIe Monenu. KomupoBanue 3Byka. OneHka HHGOPMAIMOHHOTO 00BEMa 3BYKOBBIX JaHHBIX
TIpH 3a/IaHHBIX YacTOTE JUCKPETH3AINH U Pa3psAHOCTH KOJUPOBAHUS
Anreb6pa noruku. I[loHsTHe BBICKa3bIBaHUS. Bbicka3biBaTenbHbie (oOpMBI (MpeaukaTsl). KBaHTOpPHI CyIecTBOBAaHUS U
BCEOOIIIHOCTH.
Jloruveckue omeparuu. Tabmuiel ucTHHHOCTH. Jlormueckue BhlpaxeHus. Jlormdeckue ToxkaecTa. Jloruyueckue onepanyu u
27 oTiepaIy HaJ MHOXXECTBaMH.
' 3akoHBl aNreOphbl JOTHKH. DKBHUBAJEHTHBIE MPeoOpa3oBaHUs JIOTHUECKUX BbIpakeHHMH. Jlormdyeckue ypaBHEHHS U CHCTEMBI
YpaBHEHUH.
Jlornveckue GpyHKIMU. 3aBUCUMOCTH KOJIMYECTBA BO3MOXKHBIX JIOTHHUECKHX (PYHKIMI OT KOJMYECTBA apTyMEHTOB.
Kanonuveckuie GpopMbl TOTHHUECKHUX BBIpaKEHUH
2.8 CogepllieHHBbIE IU3BIOHKTUBHBIE KOHBIOHKTUBHBIE HOPMAJIbHBIE (POPMBI, AITOPUTMBI UX MOCTPOEHUS 11O TabIUIle HCTHHHOCTH
29 Jloruveckue »nmeMeHTHI B cocTaBe KoMmmbioTepa. Tpurrep. CymmaTtop. MHoropaspsaansiit cymmatop. [locTpoeHne cxem Ha
' JOTUYECKHX dIIEMEHTaX MO 33aHHOMY JIOTHUECKOMY BBIPaKEHHIO. 3aliCh TOTHYECKOTO BRIpaKEHUS IO JJOTHUECKOH cXeMe
Monenn u wmopaenupoBanue. llemn MoaemupoBaHHs. ANEKBATHOCTH MOJEIH MOJEIHPYEMOMY OOBEKTYy WIH TIpoIeccy.
510 dopmanuzanys NPUKIAJIHBIX 3a1ad.
' [IpencraBienne pe3yabTaTOB MOAETUPOBAHUSA B BUAE, YIOOHOM [JIs BOCHpPHATHS HelloBeKoM. ['paduieckoe mpeacTaBieHUe
JAaHHBIX (CXEeMBbI, TAOIUILIBI, TpadpuKn).
[IpencraBieHue IeNbIX 4HMced B MaMATH KoMIbloTepa. OTpaHUYEHHOCTh JWAla3oHa YHCeNl NMPH OrpaHHYeHHH KOJIHYeCTBa
511 paspsaaoB. [lepenonHenue pa3psaaHoi ceTk. be33HakoBble U 3HaKOBbIe JaHHBIC. 3HAKOBBIM OUT. [IBOMYHBIM JOMONHUTENBHBIN

KOI OTPULATCILHBIX YUCEIT.

[lobuToBsie nmorudeckue omepaiuu. Jlormueckuit, apupmerndecknit m uukmudeckuil casuru. [lludpopaHue ¢ MOMOIIbIO




MOOUTOBOH omepaluu «uckitovatoriee NII»

2.12

HpC,Z[CTaBJ'ICHI/IC BCHICCTBCHHBIX YHUCCIT B IIAMATH KOMIILIOTEPA. 3Haqama$[ HacTb U IIOPAAOK HHCIIA. I[I/IaHaBOH 3HAYEeHHI
BCIICCTBCHHEBIX YHCCII. HpO6HCMLI XpaHCHUA BCIHICCTBEHHBIX YHCCII, CBA3aHHBIC € OI'PaHHYCHHUEM KOJIHMYCCTBA PA3PAOOB.

BrmoraeHne onepaunﬁ C BCIICCTBCHHBIMHY YU CJIaMH, HAKOIIJICHHUC OIINOOK IIpH BBITHUCIICHUAX

2.13

I'padpl. OcHoBHBIE MOHATHS. Buael rpagos. Onucanue rpa¢oB ¢ MOMOILBIO MAaTPULl CMEKHOCTH, BECOBBIX MATpPHL, CIIHCKOB
CMEXHOCTH. PellleHne alropuTMHYECKHMX 3a/ad, CBA3aHHBIX C aHATH30M IpadoB (MOCTPOEHHE ONTHMATBHOTO IYTH MEXIY

BEPIIHUHAMHU rpa(ba, OIIPCACIICHUE KOJIMYECTBA PA3JTMYIHBIX HYTCﬁ MCXKAY BCEpPUIMHAMH OPUCHTUPOBAHHOTO aAllUMKIIMYCCKOTO

rpaga)

2.14

HepeBbs. bunapHoe nepepo. JlepeBbs moncka. CriocoOsl 06xoaa aepesa. [IpeacraBnenne apudpMeTHUECKUX BBIpaXEHNH B BUAE

nepeBa. Vcnonb3oBaHue rpadoB U JepeBLEB MPH OMHUCAHUH OOBEKTOB M MPOLIECCOB OKPYKAIOILETO MUpa

2.15

JIMcKpeTHBIe NTphbl ABYX MTPOKOB ¢ MofHOW MH$popmauueil. [locTpoeHne nepeBa nepedbopa BapHaHTOB, ONMMCAHHUE CTPATETHH

UTPHl B TAOMUYIHOHN (popMe. BEIMTPHILIHBIE U MPOUTPHIIIHEIE MO3HIMH. BRIMTPHILIHEBIE CTpAaTeruu

2.16

CpC,Z[CTBa HCKYCCTBECHHOI'O HHTCIUJICKTA. I/I,Z[CHTI/I(bI/IKaL[I/ISI Hn IIOHUCK H306pa)KeHHI>i, paclio3HaBaHUC JINII. HcnonwzoBanne
MCETOHOB HMCKYCCTBEHHOT'O HWHTCIIJICKTAa B O6yLIaIOH_[I/IX cucteMax. HMcnmons3oBanue METOHOB HCKYCCTBCHHOTI'O HWHTCIIJICKTa B

pobotoTtexHuke. UnTepHet Beniel. Heliponusie ceTn

AJNTOPUTMBI M TPOrpaMMHUPOBaHUE

3.1

cDOpMa.]'II/I?:aI_[I/I}I TIOHATHA aJITOpUTMaA. Mamnna TBIOpI/IHFa KaK YHUBCpCaJIbHAA MOICIb BEIYHCIICHUH

32

OI_[CHKa CIIOKHOCTH BBIYHCIICHHII. BpCMH pa6OTH H 00BEM I/ICHOJ'IBBYCMOI\;I IMaMATH, UX 3aBHUCHUMOCTH OT pa3dMEpa HCXOOHBIX
JaHHBIX. OI_[CHKa ACHMIITOTHYCCKOH CIOKHOCTH AJITOPUTMOB. A.]'IFOpI/ITMLI TIOJTHHOMHAIBHON  CIIOKHOCTH. HCpC60pHHe

AJITOPUTMBI. HpI/IMCpH PA3JINYHBIX AJITOPUTMOB PECIICHUA OHHOﬁ 3aa"¥, KOTOPBIC UMCIOT Pa3INYHYIO CIIOKHOCTD

3.3

OHpC,Z[CJ'ICHI/IC BO3MOXHBIX PE3YJILTATOB pa6OTH HpOCTCﬁLHHX AJITOPUTMOB YIIPABJICHUA UCIIOJTHUTCIAMHN W BBIYHCIIUTEIIBHBIX

AJITOPUTMOB. OHpC,Z[CJ'ICHI/IC HCXOOHBIX JaHHBIX, IIPHU KOTOPLBIX aJITOPUTM MOKET AaTh Tpe6yeMLII>i PE3YILTAT

34

AJTOPUTMBI OOPaOOTKH HATYpalbHBIX UYHCEN, 3alIMCAHHBIX B MO3UIMOHHBIX CHCTEMaX CUHMCICHHUS: pa3OMeHHe 3alicH Yicia Ha
OTAENbHBIE IM(PPBI, HAXOXKICHHE CYMMBI M TIPOM3BEACHUS LM (PP, HAX0KIeHHE MaKCUMaTbHON (MUHUMATIBHOMN ) LU PHI.
IIpencraBnenue umcia B BUJe HAOOpa MPOCTBIX COMHOKHUTENEH. ANTOPUTM OBICTPOrO BO3BEIEHHS B cTeleHb. [[oMck MpocThIX

YHUCCI B 3aIaHHOM AUAIla3OHEC € ITOMOIILIO AJITOPHUTMaA «PCUICTO 9paTOC(1)CHa»

3.5

MHOFOpa?:p}I,Z[HHC OCIBIC YHCIIa, 3ada4Yn HHHHHOﬁ apI/I(bMeTI/IKI/I




3.6

S3pix mporpammupoBanus (Ilackans, Python, Java, C++, C#). Tumnsl JaHHBIX: LIETOYHCICHHBIE, BeNllECTBEHHBIE, CHMBOJIBHBIE,
noruveckue. BerBnenus. Cnoxxnsle ycnoBus. L{ukiel ¢ yenmoBueM. L{UKITBI TTO TepeMeHHOM.

O06paboTka TaHHBIX, XpaHAIMXcs B ¢ailnax. TekcToBble 1 ABoUUHBIE (aiinel. DaitnoBbie TepeMeHHbIe ((aiioBbie yKkazaTenn).
Urtenue u3 ¢aiina. 3ammch B Qaiin.

Paz0uenue 3agaun Ha noazafayun. [loanmporpamMmel (TiporieAypsl U GYHKITNH).

HcnonezoBanne CTaHHapTHOﬁ OHOIHOTEKH SI3BIKA IIporpaMMHUPOBaHUA

3.7

Pexypcus. PekypcuBHble npouenypsl ¥ GpyHkimn. Mcnonb3oBanue cTeka A1 OpraHU3alui peKypPCHBHBIX BHI30BOB

3.8

YucneHHsle MeToabl. TouHOe M MpHONMKEHHOE pellleHUs 3ajaud. UNcIeHHOoe pellieHHe YpaBHEHMI ¢ MOMOILbI0 Toadopa
napamerpa. UMcIeHHbIE METOIbl peIlleHUs YpaBHEHMI: MeTon mnepebopa, METOJ MOJOBHUHHOro jeneHus. llpmubmmkéHHOe
BBIUHCIICHNE JJMH KPHMBBIX. BBIYMCIEHHe TUIOMazed ¢Guryp c moMoIIblo HHCISHHBIX METOJOB (METOJ MpSIMOYTOJIBHHUKOB,

Meton Tpamneruii). [lonck makcuMyma (MUHUMYMa) pYHKLIMH OAHOH MepeMEeHHOH METOIOM MOJIOBUHHOTO JENeHHS

3.9

OO6paboTka CHMBOJIBHBIX JaHHBIX. BcTpoeHHBIE (YHKIMM S3bIKa MPOTPaMMHUpPOBaHMs AN 0OpabOTKH CHMBOJBHBIX CTpPOK.
AJTOPUTMBI 00pPaOOTKH CUMBOJIBHBIX CTPOK: MOJACHET KOJMYECTBA MOSBICHNI CUMBOJIA B CTPOKE, pa3OHeHHe CTPOKH Ha ClIoBa
Mo MPoOENbHBIM CHMBOJAM, TOMCK TOACTPOKH BHYTPH JAHHOM CTPOKHM, 3aMeHa HalJIEHHOW NMOICTPOKHM Ha APYTYIO CTPOKY.
I'eHepalust BceX CIIOB B HEKOTOpPOM all(paBUTE, YIOBIETBOPAIOIIMX 3aJaHHBIM orpaHuveHusM. [IpeobpasoBanue umcna B

CHMBOJIBHYIO CTPOKY M OOpaTHO

3.10

MaccuBbl M TOCHEOBATEIBLHOCTH 4Hced. BBIYMCIEHHE OOOOIIEHHBIX XapaKTEPUCTHK SIEMEHTOB MacCHBa MM UYMCIOBOH
MOCEIOBATENBHOCTH (CYMMBI, NMPOU3BEACHHS, CPEIHEro apu(pMETHUECKOTOo, MUHIMAIBLHOIO U MaKCHMalbHOTO 3JEMEHTOB,
KOJIMYECTBA 3JIEMEHTOB, YIOBIETBOPSIOIIMX 3aJaHHOMY YyCIOBMIO). JIMHEHHBIM MOMCK 3aJaHHOTO 3HAYeHHs B MAaccHBe.
AJNTOPUTMBI PabOTHl C >IEMEHTAaMH MaccHBa ¢ OJAHOKPAaTHBIM NMPOCMOTpoM MaccHBa. COpPTHpPOBKa OJHOMEPHOTO MacCHBA.
IIpocTbie MeTOIBI COPTHPOBKH (METOI My3BIpbKa, METOA BBIOOpA, COPTHPOBKA BcTaBkamM). COpTHpPOBKa CIMSHUEM. beicTpas

copTupoBka MaccuBa (anroput™ QuickSort). J[BOMUHBIN TOMCK B OTCOPTHPOBAHHOM MacCHBe

3.11

JIByMepHBIe MaccHMBBI (MaTpHLbI). AJNTOPUTMBI OOpaOOTKM JIBYMEPHBIX MAacCCHBOB: 3allOJIHEHHE [BYMEPHOTO UHCIOBOTO
MaccHBa IO 3aJaHHBIM TNpaBHJIAM, TIOMCK IEMEHTa B IBYMEPHOM MAacCCHBE, BBIUHMCICHHE MakcUMyMa (MMHHMYyMa) M CYMMBI

SJIEMEHTOB IBYMEPHOT'O MACCHUBaA, IICPECTAHOBKA CTPOK U CTOJ'I6I_[OB ABYMCPHOT'O MaCcCHBa

3.12

CnoBapu (accolMaTHBHBIE MAacCHUBBI, OToOpakeHMs). XomI-Tabmuupel. IlocTpoeHue anpaBUTHO-4YaCTOTHOTO cJlOBaps I

3aJaHHOI'O TCKCTa




3.13

Crexn. AHamM3 TPAaBUIBHOCTH CKOOOYHOTO BEBIpAKEHHSA. BBIUHCIeHHE apH(METHYECKOTO BBIPAKEHUS, 3aIllHCAaHHOTO B
noctdukcHoU dpopme.

O“ICPC,Z[H. Hcnonn3oBanne ouepean A1 BpEMCHHOT'O XpaHCHHUA JaHHBIX

3.14

A.]'IFOpI/ITMLI Ha rpa(bax. HOCTpOCHI/Ie MHUHUMAIBHOT'O OCTOBHOT'O ACPCBA B3BCIICHHOI'O CBA3HOTO HEOPHUCHTHPOBAHHOTO rpa(ba.

KonmndecTBo pa3nu4HBIX MyTell MeX 1y BEpIIMHAMH OPUEHTHPOBAHHOIO allMKINYecKoro rpada. Anroput™ JeikcTprl

3.15

HepeBbs. Peanmsaiys faepeBa ¢ MOMOIIBIO CCBUIOUHBIX CTPYKTYp. J(BomuHble (OMHapHBIe) nepeBbs. [locTpoeHne nepeBa s
3aJJaHHOTO apU(PMETHUECKOTO BBIpaXEHH. PeKypcHBHBIE alropMTMBI 00XoJa AepeBa. Vcmonb30BaHME cTeKa U ouepen s

o0xofa epeBa

3.16

I[I/IHaMI/ILICCKOC IIpOTrpaMMHUPOBAHUEC KaK MCETOH PCEIICHHUA 3alda4q € COXPAaHCHHUEM IIPOMCKYTOUHBIX PE3YJILTATOB. 3a;[aq1/1,
pemiacMbIC € IMOMOIMBKO AWHAMHYCECKOTO IPOIpaMMHUPOBAHUA: BBIYHUCICHUC PEKYPCHBHBIX Q)YHKHHI\;I, MOACUYET KOIHYECTBA

BAapHUAHTOB, 3a1a1 OIITUMHU3AllUN

3.17

Ilonatne 006 OOBEKTHO-OPHEHTHPOBAHHOM TIporpaMMHpoBaHUM. OOBEeKTHl M Kiacckl. CBOHCTBaA M METOIbl OOBEKTOB.
OOBEKTHO-OPHEHTHPOBaHHbIM  aHamu3. Pa3paboTka mporpaMM Ha OCHOBE OOBEKTHO-OPHMEHTHPOBAHHOIO IOAXOA.

I/IHKaHCYJ'ISH_[I/I}I, HacCJICOAOBaHUC, HOJ'II/IMOp(bI/IBM

HNHpopMalmOHHBIE TEXHOIOTHH

4.1

AHamm3 JaHHBIX. OCHOBHEIE 3ala4 aHajllu3a MHJaHHBIX:! IIPOTHO3HMPOBAHHUC, KJ'IaCCI/I(bI/IKaI_[I/I}I, KiIIacTepusanusd, aHaln3
OTKJIOHEHHUII. HOCJ’IC,Z[OBaTCJ'IBHOCTB PEIICHUA 3a1a41 aHalln3a JaHHBIX: C60p TICPBUYHBIX NaHHBIX, OYUCTKAa U OLICHKA Ka4YcCTBa
JaHHBIX, BLI60p n (I/IJ'II/I) TIOCTPOCHUEC MOJCIIN, npeo6pa30BaHHe AaHHBIX, BU3YAJIU3allUA HaHHBIX, HHTCPIPCTALIUA PEIYIbTATOB.
HpOFpaMMHLIC CpeacTtBa u I/IHTCpHCT—CCpBI/ICH JJIA O6pa6OTKI/I U MIpEACTABJICHUA HNaHHBIX. bonpmme JaHHBIC. MammHHOE

o0yueHue

4.2

AHaJIM3 JaHHBIX C TIOMOLIBIO SJEKTPOHHBIX TaONML. BEIMHCIEHHE CyMMBI, CpPEJHEro apH(pMeTHUYeCKOro, HaHOOIBIIETO
(HauMeHBIIero) 3HA4YEeHMS JAMana3oHa. BeluMciaeHne Kodp@HUUHMEHTa KOppelsUMH J[AByX psioB JAaHHBIX. llocTpoeHue
CTOJIOUATHIX, TMHEHYATBIX M KPYTroBeIX AuarpaMM. [loctpoenue rpadukoB ¢pynkumid. [lonbop nuHuM TpeHaa, pelieHne 3a1a4

IIPOTHO3UPOBAHMNA. Pemenne 3aayq OIITUMH3AINN C TIOMOIIBIO SJICKTPOHHBIX Ta6J'II/H_[

4.3

I[I/ICKPCTI/IBaL[I/IH IIpu  MaTeMaTH4CCKOM  MOJICIHUPOBAHHUHU  HCIIPEPBIBHBIX  IPOICCCOB. MO,Z[CJ'II/IPOBaHI/IC JABMOKCHUS.
MO,Z[CJ'II/IPOBaHI/IC OMOJIOTHYECKHUX cHcTeM. MaTeMaTHYeCcKHe MOACIN B DKOHOMMHKC. BrmaucauTepHBIE SKCIICPUMCHTHI C

MOJCIAMH. O6pa60TKa PE3YILTATOB DKCIICPUMCHTA. MCTO,Z[ HaUMCEHLBIINX KBaApPaTOB. OI_[CHKa YHUCIOBBIX ITapaMCTPOB




MOACIINPYCMBIX 00LEKTOB U IIpOLECCOB. BoccTranosiienne 3aBUCHMOCTEH 1O PE3YIbTaTaM 3KCIICPUMCHTA
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BCpO}ITHOCTHLIC MOJICIIHN. MCTO,Z[LI MOHTG—KapJ'IO. I/IMI/ITaI_[I/IOHHOC MOJACIINPOBAHHUC. CHCTEMEI MaccoBOTO O6CJ'Iy>KI/IBaHI/I}I

4.5

Tabmiuneie (pensiuoHHbIe) 6a3bl AaHHBIX. Tabnulla — MpeacTaBlIeHHe CBeAeHMH 00 OJHOTHUIHBIX oObekTax. [loie, 3amuch.
Kitou Tabmuiel. PaboTa ¢ rotoBoi 6a3o0i naHHbBIX. 3amoinHeHHe 0a3bl JaHHBIX. [loMck, copTHpoBka M (PUIBTpaLUs JaHHBIX.
3anpochkl Ha BRIOOPKY TaHHBIX. 3allpOCkl ¢ TapaMeTpaMu. BeluuciseMble MO B 3apocax.

MHuoroTabnuynbie 0a3bl JaHHBIX. THUIBI cBsi3eil Mexay TabmuiamMu. BHemnuit kimtou. [{enocTHOCTh Ga3bl JaHHBIX. 3alpockl K

MHOTOTA0MYHEIM 0a3aM JaHHBIX

4.6

TekcTOBEII IIponeccop. CpC,Z[CTBa TIOMCKa M aBTO3aMCHBI B TCKCTOBOM IIPpOLECCOPE. CTPYKTypI/IpOBaHHHC TCKCTOBBIC

HAOKYMCHTHI. CHOCKI/I, OTJIaBJICHUC. HpaBI/IJ'Ia IIUTUPOBAHNUA HCTOUYHUKOB U O(bOpMJ'ICHI/I}I 6I/I6J'II/IOFpa(1)I/ILICCKI/IX CCBIJIOK




YYEBHO-METO/JNYECKOE OBECIIEYEHUE OBPA3ZOBATEJIBHOI'O IPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI V51 YYHEHUKA

o MHudopmarnka yrinyoneHHbid ypoenb 10 xmacc . ITomsaxos K.1O., Epemun E.A. IIpoceenmenne 2023 r.
o Unpopmaruka yrmyOiaeHHBIN ypoBenb 11 kitacc . ITomsaxos K.1O., Epemun E.A. IIpoceenmenne 2023 r.

METOANYECKHUE MATEPHAJIBI IUIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

o IIOK



