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1.COAEPKAHUE YYEBHOI'O IPEJMETA «MH®OPMATUKA»
10 KJIACC

I ¢poBas rpaMoOTHOCTH

TpeboBanus TEXHUKHU OE€30MMACHOCTU U TUTUEHBI TPU paboTe ¢ KOMIIBIOTEPAMHU U APYTUMHU KOMITIOHEHTaMU U (PPOBOTO OKPYKEHHSL.

[TpuHUIHMTIBEI pabOTHI KOMITBIOTEPOB U KOMIBIOTEPHBIX CUCTeM. ApxuTekTypa (Gon Helimana. ABTOMaTHYeCcKO€ BBIMOJIHEHHUE MPOTPAMMBbI
nporeccopoM. OnepaTuBHas, MOCTOSIHHAS M JOJTOBpeMeHHas maMsTh. OOMEH JaHHBIMU C TTOMOIIBIO IIMH. KOHTPOJIIIEpH! BHEITHUX YCTPOMCTB.
[IpsiMoii oCTyn K maMsTH.

OcHOBHbIE TEHACHIIMH PAa3BUTUA KOMIIBIOTEPHBIX TexHonorui. IlapannensHple BblUMCIEHHS. MHOTONPOIECCOPHBIE CHUCTEMBI.
Cynepkommbiorepsl. PacnipenenéHnble BRIMUCIUTENbHBIE CUCTEMBI U 00paboTKa OONbIMX AaHHBIX. MoOMIBHBIE HU(POBBIE YCTPOHCTBA U MX
POJIb B KOMMYHHUKaLUIX. BcTpoeHHbIe KOMITBbIOTEPHI. MUKPOKOHTpOJuIiephl. POO0TH3HpOBaHHBIE TPOU3BOICTBA.

[TporpamMmMHOe oOecrieueHre KOMITBIOTEPOB M KOMIIBIOTEPHBIX CUCTeM. Bupl mporpamMmHoro obecnedenus U ux HazHaueHue. OCOOEHHOCTH
IporpaMMHOro obecredeHust MOOWIBHBIX ycTpoicTB. IlapamnensHoe mnporpammupoBanue. CHCTEMHOE NpOrpaMMHOE oOOecreueHHe.
OneparioHHbBIE CUCTEMBI. Y THIHTHL. JlpaiBepsl ycTpoicTB. MHCTAUISIMS U IEWHCTAIUIALKS TPOTPAMMHOTO 00€CTICUCHUSI.

@aiinoBble cucteMbl. [IpUHIMIBI pa3MelleHUs U UMEHOBaHUA (ailioB B noiaroBpeMeHHOW mamsTu. 11laGmoHbl 1is onmucaHus rpynn
daiinos.

[Iporpammuoe obGecneyenue. JIueH3npoBaHWE MPOrPaMMHOTO obecreueHuss U IHGPOBBIX pecypcoB. [IpompuerapHoe M cBOOOIHOE
nporpaMmHoe obOecrieueHue. Kommepueckoe M HEKOMMEpPYECKOE HMCIIONIb30BAaHUE IPOTPAMMHOTO oOecreyeHus] M IU(PPOBBIX PECYPCOB.
OTBeTCTBEHHOCTh, YyCTaHABIMBaeMas 3aKOHOJATENbCTBOM Poccuiickoii @Denepanuu 3a HENPAaBOMEPHOE MCIOJIB30BAaHUE MPOrPaMMHOTO
obecrieueHus 1 MUGPOBBIX PECYPCOB.

[IpyHUMIBI TOCTPOEHUS U alapaTHbIe KOMIIOHEHTHl KOMIbIOTEpHBIX ceTeil. CeTeBble mpoTokoiibl. Cetb MHTEpHET. Anpecanus B ceTu
Nutepuer. [lpotokonst cteka TCP/IP. Cucrema moMEeHHBIX UMEH.

Paznenenne IP-cetn Ha moAceTH ¢ MOMONIBIO Macok nojcerel. CeTeBoe aiMUHUCTpUpOBaHKeE. [loslydeHne TaHHBIX O CETEBBIX HACTPOMKAX
KoMmnbtoTepa. [IpoBepka HaMuusi CBSA3M € y3710M ceTd. OnpeaesieHue MapipyTa IBUKEHUS TaKeTOB.

Buner pestensHoctn B cetn MaTepHeT. CepBuchkl UnTepHera. ['eonHpopManimoHHbie cucTeMbl. [ €00KaIlMOHHBIE CEPBHUCHI PEATbHOTO
BpEMEHH (HampuMep, JOKaIKsi MOOUIIBHBIX TelIe(OHOB, ONPEACICHUE 3arpyKEHHOCTH aBTOMAruCTpaliel), ”HTEPHET-TOPTOBIISA, OPOHUPOBAHUE
OMJIETOB ¥ TOCTUHMIL.



l'ocymapcTBeHHBIE DJIEKTPOHHBIE CepBUCHI M yciuyrd. CoIMaNbHBIE CETH — OpPTaHM3aIUs KOJUICKTHBHOTO B3aWMOJCHCTBUS W OOMEHa
naHHbIMU. CeTeBOM ATHUKET: TpaBujia IMOBEIEHHUS B KuOepmpocTpaHcTBe. [IpoOiiemMa MOATMHHOCTH TMOMY4eHHOW WHpopMaruu. OTKpBITHIE
o0pa3oBaTeNbHbIC PECYpPCHI.

TexHoreHHBIE ¥ SKOHOMUYECKHE YIPO3bl, CBS3aHHBIC C HMCIOJIb30BaHWEM HWH()OPMAIMOHHO-KOMMYHUKAIIMOHHBIX TeXHONOormi. Obume
poOeMbl 3aMThl HHPOpManuu U nHGopMaMOHHOM O6e30nmacHocTh. CpeacTBa 3aMTh MHPOPMAIIUK B KOMIIBIOTEPAX, KOMITBIOTEPHBIX CETSIX U
aBTOMATU3MPOBAaHHBIX MHPOPMAIIMOHHBIX cucTeMax. [IpaBoBoe obecnieueHre nHPOPMAIIMOHHOM 0€301TaCHOCTH.

[IpenoTBpalieHie HECAHKIIMOHUPOBAHHOTO JIOCTyNa K JIMYHOM KOH(QUICHUMATbHOW HH(OpManuu, XpaHsmeics Ha NepCOHATbLHOM
KOMIIBIOTEPE, MOOMIIBHBIX yCTpOMCTBax. BpemoHocHoe mporpaMmMHOe oOecriedeHrue W CrocoObl O0phOBI C HUM. AHTHBHUPYCHBIE MTPOTPaAMMBI.
Opranu3zanus JUYHOTO apxuBa uHpopmaiuu. PezepBHoe konuposanue. [laponpHas 3anmra apxusa.

[udpoBanne nanabix. CuMMmeTpudHble W HecumMmeTpuuHble mm@psl. [udper npocroii 3amensl. udp Lesaps. [udp Buxenepa.
Anroputm nmdpoBanus RSA.

TeopeTnyeckne 0CHOBBI HH(POPMATHKHU

WNudopmanus, nanasle u 3HaHUA. HDOpMaIInoHHBIE MPOIECCH B IPUPOJIE, TEXHUKE U OOILECTBE.

HenpepbiBHbIE U IHMCKpETHBIE BEIMYMHBI U CUTHANBL. HeobxoaumocTh AMCKpeTH3aluuu MHGOpMAaIuy, NpeJHa3HaueHHON AJs XpaHEeHMUS,
nepegadn 1 00paboTKH B U(PPOBBIX CUCTEMAX.

JIBouuHoe koaupoBaHue. PaBHOMepHBIE 1 HepaBHOMEpHBIE KOAbL. JlekoaupoBaHue COOOIIEHNH, 3aMCaHHbIX C TOMOIIBI0 HEPAaBHOMEPHBIX
koJ0B. Ycnosue ®Pano. [locTpoeHre 0HO3HAUHO JEKOIUPYEMBIX KOJOB C MOMOILIBIO JepeBa. EAUHUIIBI U3MepeHusl KoudecTBa HHGOPMaIIUH.
AndaBuTHBINA MOAXO K OIIEHKE KOJIMYECTBAa HHPOPMAIIHUH.

Cucrtemsbl cuncnenus. Pa3BEpHyTas 3amuch ENIBIX U IPOOHBIX YKCEIT B MO3UIIMOHHON cucTeMe cunciieHus. CBOMCTBA MO3UIIMOHHOM 32U CH
YHClia; KOJMYECTBO NU(P B 3aMKCH, MPU3HAK JEITMMOCTH YUCIA HA OCHOBAHUE CUCTEMBI CUYMCIICHHS. AJIITOPUTM MEepeBO/Ia IEJIoTo Yucia u3 P-
WYHOM CUCTEMBI CUMCIICHUS B IECATUYHYIO. AITOPUTM TEPEeBOAa KOHEUHOM P-nuHoi qpodu B necATUYHYI0. AITOPUTM NEPEBOA LIEIOT0 YUCIa U3
NECATUYHON CHUCTeMBbI cuHMcieHuss B P-wunyto. IlepeBon koHewHO#H nmecsatudyHOM 1pobu B P-wunyro. [IBomyHas, BOChMepUYHAs W
[IECTHAAATEPUYHAS CUCTEMBI CUYUCIICHHUS, CBSI3b MEXKAY HUMH. ApU(METUUECKHE ONepalliy B MO3UIIMOHHBIX CHCTEMaX CUYUCICHUS. TpondHas
YpaBHOBEIICHHAS] CHCTEMAa CUHCIICHUS. [|BOMYHO-AeCSITHYHAS CUCTEMA CUUCIICHUSI.

KomupoBanme texcroB. KommpoBka ASCII. OpnoGaiithpie koaupoBku. Cranmaptr UNICODE. Komupoka UTF-8. Omnpenencnue
MH(OPMAITMOHHOT0 00BEMA TEKCTOBBIX COOOIICHUH.

KomupoBanme wuzoOpaxkenuit. Ouenka WHQOpMaIMOHHOTO 00BbEMa TpaduUecKMX MTaHHBIX TPH 3aJaHHBIX pa3peliecHHH U TIyOuHE
konupoBaHus 1BeTa. l[BetoBbie Mozenu. BekTopHoe kommpoBanue. Dopmathl rpadudeckux daitinos. TpéxmepHas rpaduka. DpakranbHas

rpaduka.



KomupoBanue 3Byka. OmneHka WHOOPMAIMOHHOTO O00BEMa 3BYKOBBIX JAHHBIX MPH 33JaHHBIX YaCTOTE AUCKPETU3ALHUH M Pa3pSITHOCTH
KOJIMPOBAHUS.

Anrebpa noruku. [lonsrue Bricka3piBaHus. Bricka3piBaTenbHbie POpMBI (TIpeaukaTsl). KBAHTOPHI CYIIECTBOBAHUS M BCEOOIIHOCTH.

Jlornyeckue oneparuu. Tabnauiel UICTUHHOCTH. Jlornueckue BeipaxkeHus. Jlormueckue ToxaecTa. Jloka3aTeabCTBO JTOTHIECKUX TOKIECTB
C OMOIIBIO TaOJIHI] MCTUHHOCTU. JIornueckue onepaiuu 1 ornepanuy HaJl MHOXKECTBAMH.

3aKOHBI aNTeOphI TOTHKU. JKBUBAICHTHBIE TPEOOPa30BaHUS TOTUIECKUX BhIpakKeHUH. JIorniecKkue ypaBHEHUST U CUCTEMbI YpaBHECHHUIA.

Jlornyeckue QyHKIHH. 3aBUCHUMOCTh KOJHMYECTBA BO3MOKHBIX JOTHYECKUX (PYHKIIMH OT KOJIWYECTBA apryMeHTOB. [loHBIE cHCTEMBI
JIOTUYECKUX (DYHKITHH.

Kanonnueckue ¢hopMbl Tornueckux BeipaxkeHuil. CoBepIieHHbIC AU3BIOHKTHBHBIC M KOHBIOHKTHBHBIE HOPMaJIbHBIE ()OPMBI, aJITOPUTMBI X
MOCTPOEHUS 110 Ta0JINIIe UCTUHHOCTH.

Jlornueckue 3neMeHThl B coctaBe koMmmbioTepa. Tpurrep. Cymmarop. MHoropa3psaasabii cymmarop. IlocTpoeHue cxem Ha JOTHYeCKHX
3JIEMEHTAaX M0 33/IaHHOMY JIOTHYECKOMY BBIPAKEHHIO. 3aIIUCh JIOTHYECKOTO BHIPAXKEHUS 10 JIOTHYECKON CXEMeE.

[IpencraBnenue nenblx 4yucen B MaMATH KoMIbloTepa. OrpaHWYEHHOCTh JUAlla30Ha YHCEN MPU OTPAaHUYEHUHM KOJIMYECTBA Pa3psoOB.
[lepenonrenune pa3psiiHON ceTKH. be33HakoBbIe U 3HAKOBBIE JaHHBIC. 3HAKOBBIA OMT. JIBONUHBIN TOTIOJHUTEIBHBIA KO OTPUIIATEIILHBIX YHCET.

[To6utoBble nornyeckue omnepauuu. Jlorndeckuit, apupmernueckuid u nukaudeckuii capuru. lugppoBanue ¢ momMoupo MOOUTOBON
onepaunu «uckiroyaromee NJIN».

[IpencraBneHue BEMIECTBEHHBIX YHCEN B MaMATH KOMIBIOTEpA. 3HaJallas 4acThb W MOPSIOK 4yucia. Jlnamna3zoH 3HAYEHUH BEIECTBEHHBIX
grcen. [IpoOneMbl XpaHEHUs BEIECTBEHHBIX YHCEN, CBS3aHHBIE C OrPAaHUYEHUEM KOJMYECTBA pa3psAoB. BrImomHeHWe omneparnuii ¢
BEIICCTBEHHBIMH YHCJIAMH, HAKOTUJICHHE OIIMOOK ITPU BBIYMCICHUSIX.

AJITOPUTMBI M IPOrPaMMHPOBAHUE

Onpenenenre BO3MOXKHBIX PE3YAbTAaTOB paOOTHl MPOCTEUIIMX aITOPUTMOB YIIPABICHUS UCTIONTHUTEISIMHU U BBIYUCIUTEIBHBIX AITOPUTMOB.
Onpenenenrie UCXOIHBIX JaHHBIX, PU KOTOPBIX aJITOPUTM MOXKET 1aTh TpeOyeMblil pe3yibTar.

Dranbl pelieHHs 3aJady Ha KoMmmbloTepe. VHCTpyMEHTalbHBIE CPEACTBA: TPAHCIATOP, OTIAAYUK, MPOPUIHpOBIMK. Kommumnsius u
HMHTEpIpeTalus nporpamMm. BupTyanbHbie MaliHbL.

HNuTterpupoBanHas cpena pa3paboTKd. MeToapl OTIaAKK Mporpamm. Vcmosb30oBaHWE TPAcCHPOBOUYHBIX TaOmuIl. OTIag0YHBIA BBIBOJ,.
Ilomarosoe BbIOIHEHHUE porpaMmel. Toukn octaHoBa. [IpocMOTp 3HaYEHUI IEPEMEHHBIX.

SA3pik mporpammupoBanust (Python, Java, C++, C#). Tumbl naHHBIX: I1€JOYMCIICHHBIC, BEIICCTBEHHBIC, CHMBOJIbHBIC, JIOTHYECKHE.
Berenenus. Crnoxsbie ycnoBus. Lukibl ¢ yciaoBuem. Lukibl mo nepemMeHHON. B3anMo3aMeHsIeMOCTh pa3MyHbIX BUJOB IIUKJIOB. HBapuaHT
uukia. CocTaBieHHe UKJIA C UCTIOIB30BAaHUEM 3apaHee ONpeeIEHHOTO MHBapHaHTa [IUKJIa.

JlokymeHnTrpoBaHue nporpamm. Mcnone3oBanue kommeHTapueB. [IoaroToBka onucaHust IporpaMMbl 1 MHCTPYKLIUM JUTS ITOJIb30BATEIIA.



AnropuT™Mbl 00pabOTKH HATYpaJbHBIX YUCEI, 3alIMCAHHBIX B TO3UIIMOHHBIX CHCTEMAaX CUUCIICHHS: pa30HeHHEe 3alliCH YHCIa Ha OT/IEIbHbIC
nudpbl, HAX0XKICHUE CYMMBbI M TTpou3BeIeHUs (P, HAX0KIEHHE MaKCUMaJIbHON (MUHUMAIIBHOMN ) T (PBHIL.

HaxoxieHue Bcex MPOCTHIX YHCENl B 33JaHHOM auana3oHe. [IpencraBneHue ymcna B BUJE HAOOpa MPOCTBIX COMHOKUTENEH. ANTOPUTM
OBICTPOTO BO3BEJICHHS B CTEIICHb.

OOpaboTka maHHBIX, XpaHsnmxcs B ¢aiinax. TexctoBeie n nBonuHble (aitibl. DaiinoBsie mepemMeHHble ((aiinoBele ykazaTenu). UteHue u3
¢aiina. 3anuce B daiii.

Paz6uenue 3agaun Ha noa3anayn. [loanporpammel (mpoueayps! 1 GpyHkIun). Pexypens. PexypcuBHbie 00beKTHI ((ppakTans). PekypcuBHbIC
npouenypsl U ¢pyHkuu. Mcrnonp3oBanue creka A OpraHu3alii PpeKypCUBHBIX BbI30BOB.

Hcnonb3oBaHue CTaHIApTHOM OMOMMOTEKH s3bIka mporpamMMupoBanus. [logkimroueHne OMOMMOTEK MOANPOTPaMM CTOPOHHUX
npou3BoAuTENeH. MOMyJIbHBIA TPUHIIUII IOCTPOCHUS TPOTPAMM.

Yucnennsle MeTonpl. TouHOEe M MpUOMMKEHHOE pellieHHs 3afaud. YucIeHHblE METOJbl pEeIleHUs] ypaBHEHUN: MeToj mepedopa, MEeTo[
MOJIOBUHHOTO jAeneHus. [IpubmmkéHHoe BhIMMCICHHE JJIUH KPUBBIX. BbrumciieHue momanaei Gpuryp ¢ moMoIpio YMCIEHHBIX METOJIOB (METOA
MPSMOYTOJILHUKOB, MeTo Tpanerui). [Touck makcumyma (MUHEMYMa) PYHKIIUY OJJHOM TEpEMEHHON METO/I0M MOJIOBUHHOTO JI€JICHUSI.

O0paboTka CUMBOJBHBIX JaHHBIX. BeTpoeHHblE (QYHKIIMU S3bIKa MPOTPAMMHUPOBAHUS JUIsI 0OpaOOTKU CHUMBOJIBHBIX CTPOK. AJTOPUTMBI
00pabOTKM CHMBOJIBHBIX CTPOK: MOJCUET KOJIMYECTBA MOSIBICHUI CUMBOJIa B CTPOKE, pa30MEeHHE CTPOKH Ha CJIOBA MO MPOOEIbHBIM CHMBOJIAM,
MOMCK MOJICTPOKM BHYTPHU JIaHHOM CTPOKH, 3aMeHa HaWJEeHHOM MOJCTPOKH Ha JIPYTyl0 CTPOKY. ['eHepaius Bcex CJIOB B HEKOTOPOM andaBHTe,
YIOBJIETBOPSIONIMX 3a/JaHHbIM orpaHudeHusM. [IpeobpazoBanue uncia B CUMBOJIbHYIO CTPOKY U OOpaTHO.

MaccuBbl M TOCTEIOBATEIBHOCTH 4HCeN. BpluucieHne OOOOIIEHHBIX XapaKTepUCTHUK JJIEMEHTOB MacCHBa WM  YUCIOBOU
MOCJIE0BATENILHOCTH (CYMMBI, MPOU3BEIEHUS, CPEAHET0 apu(PMEeTHYEeCKOro, MUHHUMAJIBHOTO M MAaKCHUMaJbHOTO 3JIEMEHTOB, KOJHYECTBA
3JIEMEHTOB, YJIOBJICTBOPAIONMX 3aJaHHOMY YCIOBHUIO). JINHEHHBINA MOUCK 3aJaHHOTO 3HAYEHHUS B MACCHBE.

CopTupoBKa OZHOMEpPHOTO MaccuBa. [IpocThle METOIBl COPTHPOBKHM (METOZ ITy3bIpbKa, METOJA BbIOOpa, COPTUPOBKA BCTABKAMH).
CoptupoBka ciusiaueM. beictpast coprupoBka maccua (anroputm QuickSort). JIBOWYHBIN MOWCK B OTCOPTUPOBAHHOM MAaCCHBE.

JIByMepHBIE MAcCCHUBBI (MaTpHUIlbl). AJITOPUTMBI OOpaOOTKH JBYMEPHBIX MAaCCHBOB: 3alOJHEHHE JBYMEPHOIO YHCIOBOTO MaccuBa IO
3aJaHHBIM [IPABUJIAM, ITOMCK 3JIEMEHTA B IBYMEPHOM MAaCCHUBE, BBIUMCICHHE MAaKCUMyMa (MUHIMYMa) U CyMMBI 3JIEMEHTOB IBYMEpPHOTO MacCHBa,
MepecTaHOBKa CTPOK U CTOJIOIIOB IBYMEPHOI'O MacCHBa.

HNudopMannoHHbIe TEXHOJIOTHH

TexcroBbrii poreccop. PenaktupoBanue u ¢popmaruponanue. [Iposepka opdorpadum u rpammatuku. CpencTBa MOMCKa U aBTO3aMEHEI B
TEKCTOBOM Tiporieccope. Mcmons3oBanue ctuiieil. CTpyKTypUpOBaHHBIE TEKCTOBBIE TOKYMEHThl. CHOCKH, ornaBienue. KomiekTuBHas paboTa ¢
JNOKYyMEHTaMHU. MHCTpYMEHTBI peleH3UpOBaHHUS B TEKCTOBBIX Mporeccopax. Obmaunble cepBuchl. JlemoBas mepenucka. Pedepar. I[IpaBuna



UTUPOBAHHUS MCTOYHUKOB U odopmiieHus: oubnuorpaduueckux ccpuiok. OPopmiieHHE CHHCKA JUTEPATypbl. 3HAKOMCTBO C KOMIIBIOTEPHOM
BEPCTKOM TekeTa. TexHuueckue cpeacTna BBoja Tekera. Crennann3upoBaHHbBIE CPEJICTBA PEAAKTUPOBAHHS MATEMAaTHYECKIX TEKCTOB.

Ananu3 naHHblX. OCHOBHBIE 3a/1a4M aHalW3a JaHHBIX: MPOTHO3UMPOBaHHE, KiIacCU(UKAIMs, KJIACTEpU3AlMs, aHaIU3 OTKJIOHEHHI.
[TocnenoBaTeNbHOCTh pPELICHUS 3a/ad aHAIM3a JaHHBIX: cOOp MEpPBUYHBIX JAHHBIX, OYMCTKAa M OIICHKAa KauyecTBa JAHHBIX, BBHIOOp W/WIH
MIOCTPOCHNE MOJENH, MpeoOpa3oBaHNe JaHHBIX, BU3yaJIM3allusl JaHHBIX, MHTEPIPETAns pe3ylnbTaToB. [IporpaMMHBIE CpeacTBa U MHTEPHET-
CEepPBUCHI 7151 00paOOTKHU U Mpe/ICTaBICHUs JaHHBIX. bonbume nanable. ManmuHoe oOydeHue. IHTeIeKTyanbHbIi aHaTU3 TaHHBIX.

AHanu3 JaHHBIX C TMOMOIIBIO 3JEKTPOHHBIX TalOnuil. BbeluMcieHne CyMMBI, CpeHEro apupMeTHUYEeCKOro, HaubobIIero (HAMMEHbIIETO)
3HA4YeHUs auana3oHa. Berucinenne kodgduuueHTa KOppesiiuy IBYX PSAIOB JaHHBIX. [locTpoeHHe cTONOYATHIX, JIMHEHYATBIX M KPYTOBBIX
muarpamM. [loctpoenue rpapukoB pynkiuii. [lonbop nmuHuM TpeHaa, pelieHne 3a/1a4 TPOrHO3UPOBAHUSL.

YucneHHoOe peneHre ypaBHEHUI ¢ MOMOIIBIO Tog0opa mapamerpa. OnTUMHU3AIMs KaK MOMCK HAWTYUIIETO PEIICHHS B 3aJaHHBIX YCIOBUSX.
Lenesass ¢ynkiusa, orpanudeHus. JlokambHble W TI00adbHBIM MUHUMYMBI IIeJieBOM (yHKIHMH. PemeHue 3amad onTUMHU3AIHUHM C TTOMOIIBIO
3JIEKTPOHHBIX TaOIHII.

11 KJIACC

TeopeTnyeckne 0CHOBBI HH(pOPMATHKHU

Teopernueckure moaxoapl K OLIGHKE KOJIMYECTBa MH(pOpMAIMi. 3aKOH aJauTUBHOCTH MHpopmaruu. @opmyna Xapriu. Mudopmanusa u
BeposATHOCTh. Dopmyna lllenHona.

Anroputmbsl cxaTtust naHHbIX. AnroputM RLE. Anroputm Xaddmana. Anroputm LZW. Anroputmbl cKaTHs JAHHBIX C HOTEPSIMH.
YMeHbllleHne T1yOuHbl KoaupoBaHus 11BeTa. OcHOBHBIE uaeu anroputmos cxarus JPEG, MP3.

CkopocTh mepenayu JaHHbIX. 3aBUCUMOCTh BPEMEHHU Mepenadynd oT MH(GOPMAIMOHHOTO 00bEMa JaHHBIX M XapaKTepPUCTUK KaHalla CBS3H.
[TpuyrHBl BOZHUKHOBEHHUs OLMOOK IpH mepeaaye NaHHBIX. Kozpl, mo3Boisionme oOHApyXUBaTh M UCHPABIATH OMMOKH, BOSHUKAIOUE MPH
nepenave faHHbIX. Paccrosane Xommunura. Koguposanue ¢ moBropenuem 6uto. Koasr XammuHra.

Cucrembl. KoMmoHeHTHI cuCTeMBI M UX B3auMojeicTeue. CuctemHslid 3¢ dexT. YnpapieHue kak nHGpopMammoHHslid mporecc. OOparHas
CBSI3b.

Mogenu u wmoaenupoBanue. lLlens wmonpenupoBanusa. COOTBETCTBUE MOJENIHU MOJCIUPYEMOMY OOBEKTY WM Ipoleccy, Lelu
MozenupoBanus. opmanu3zanus NpUKIaIHbIX 33/1a4.

[IpencraBienue pe3ynbTaTOB MOACITUPOBAHMS B BUIE, YAOOHOM JUIsl BOCHPHATHUS 4YeIoBeKOM. I'padumyeckoe mpeacTaBlIeHHE JaHHBIX
(cxeMpl, TabIUIIBL, TpadUKH).



I'pader. OcHoBHble MOHATHSA. Buasl rpados. Onucanue rpadoB ¢ MOMOIIBIO MAaTPUL] CMEXKHOCTH, BECOBBIX MATPHI], CIUCKOB CMEXHOCTH.
Pemenue anropuTMuuecKux 3ajad, CBI3aHHBIX C aHAJIW30M IpadoB (OCTpPOEHUE ONTUMAIBLHOTO MYTH MEXIYy BeplIMHaMu rpada, onpesaeneHue
KOJIMYECTBA Pa3IMYHBIX ITYTEH MEX Iy BEPIIMHAMI OPUEHTHUPOBAHHOTO AllUKIMYECKOro rpada).

HepeBbs. bunapnoe aepeBo. JlepeBbs moncka. Crocobbl o6xona aepesa. [IpencraBnenue apuMeTHUECKUX BBHIPAXKCHUI B BUJE JepeBa.
JIucKpeTHBIE UTPHI IBYX UTPOKOB ¢ TTOTHOW nH(popManueit. [loctpoenue nepeBa nepedopa BapUaHTOB, OMMCAHUE CTPATETHU UTPHI B TAOTMIHOM
¢dbopMe. BeIUTpBIHBIE ¥ TPOUTPHIIIHBIC TTO3UIUN. BRIMTPHINIHEIE CTPaTETHH.

CpencrBa MCKYCCTBEHHOTro MHTENIeKTa. CepBHCH MAIIMHHOIO IEpPEBOJAa M paclo3HaBaHUsl YCTHOM peur. KOrHUTHBHBIE CEPBUCHI.
Nnentudukanus u nmouck u3oOpakeHui, pacno3HaBanue juil. CamooOyuarommecsi cucteMbl. VICKyCCTBEHHBIM MHTEIUICKT B KOMITHIOTEPHBIX
urpax. Mcnonp3oBaHre METOJOB HCKYCCTBEHHOTO MHTEIUIEKTa B 00yJalonMX cucTeMax. Mcrnonp30BaHre METOI0B MCKYCCTBEHHOTO MHTEIIICKTA B
poborotexuuke. IHTepHeT Bemieil. [lepcrekTHBBI pa3BUTHS KOMITBIOTEPHBIX HHTEIUICKTYAIBHBIX cucTeM. HelipoHHBIE ceTH.

AJITOPUTMBI U IPOrPAMMHPOBAHHE

dopmManm3anys NOHATUSA anroputMa. Manmza TelOpUHra Kak yHuBepcaabHas MoJenb BeauciaeHu. Tesuc Yépua—Twropunra.

OrneHka CIOXHOCTH BbluuCIeHUH. BpeMs paboTbl U 00bEM HCMOIB3yeMON MaMATH, WX 3aBUCUMOCTH OT pa3Mepa MCXOAHBIX JaHHBIX.
OrneHka aCUMIITOTUYECKOU CIIOKHOCTH aITOPUTMOB. AJITOPUTMBI TOJIMHOMHUATIBLHOM CI0)KHOCTH. [IepebopHbie anroputmsl. [Ipumeps! pa3anaHbIX
aJITOPUTMOB pELICHUs OJTHOM 3a7aui, KOTOPbIE UMEIOT Pa3IUYHYIO CJI0XKHOCTb.

[Touck mpOCTHIX YKCEN B 3aJaHHOM Jala30He ¢ TOMOIIBIO aITOPUTMA «PEIeTo DpaTocheHay.

MHoropa3psiHble 1eible Yncia, 3aJa4i JUIMHHOW apu(MeTHKH.

CnoBapu (accormaTHBHBIE MAaCCHUBBI, 0TOOpaskeHus). Xa1-radbnunsl. [Toctpoenue andaBuTHO-4aCTOTHOTO CIOBApPS IS 33JaHHOTO TEKCTA.

Crexku. AHanmu3 NpPaBUJIBHOCTH CKOOOUYHOTO BbIpaK€HHUA. BbrumciieHne apu(pMETHYeCKOTO BBIPAXKEHUS, 3alIMCAHHOTO B MOCT(HUKCHOU
dopme.

Ouepenu. Mcnionp3oBaHue ouepenu JUisl BpeMEHHOTO XpaHEHHUSI JTaHHBIX.

AnroputMmsbl Ha rpadax. IlocTpoeHrne MUHUMAaIBEHOTO OCTOBHOTO JIepeBa B3BEIICHHOTO CBA3HOTO HEOpUEHTHpOBaHHOTO rpada. Konuuectso
Pa3IMYHBIX MTyTeH MEXIy BEPIIMHAMU OPUEHTHUPOBAHHOTO AllUKINYECKOro rpada. AIroputm J{edKcTpsl

JlepeBbs. Peanusamus nepeBa ¢ MOMOIIBIO CCHUIOYHBIX CTPYKTYp. JIBomuHble (OuHapHble) aepeBbs. [locTpoeHue aepeBa Ui 3alaHHOTO
apu(pMEeTHYECKOTO BhIpakeHUs. PekypcuBHbIE allrOpUTMbI 00X0a AepeBa. Mcronb3oBanue cTeka U odepeu a1 00xoaa aepesa.

JluHaMHUuecKoe MPOrpaMMUPOBAHME KaK METOJ PELICHHs 3aJad C COXPAaHEHHMEM IIPOMEXYTOUHBIX PE3yJAbTaTOB. 3aJaud, PELIAEMbIE C
MOMOIIBIO JUHAMUYECKOTO MPOrPaMMHUPOBAHHUS: BBIUUCIICHUE PEKYPCUBHBIX (DYHKIUH, TOACYET KOJIMYECTBA BAPUAHTOB, 3214 ONTUMH3ALINH.

[Tonsitue 00 OOBEKTHO-OPHUEHTUPOBAHHOM TporpamMMupoBaHur. OObeKThl W Kiacchl. CBoiicTBa M MeTOnbl 00BEKTOB. OOBEKTHO-
OPHEHTHPOBAaHHBbIA aHanu3. Pa3zpaboTka mporpaMm Ha OCHOBE OOBEKTHO-OPHEHTHPOBAHHOTO Mojaxona. VHKamcymsuus, HacleJoBaHHE,
OIUMOPHU3M.



Cpenpl ObicTpoii pa3zpaboTku nporpamM. [IpoekTupoBanue nHTEpdeiica moap3oBaTes. Mcronb30BaHNE TOTOBBIX YIIPABISEMBIX DJIEMEHTOB
JUTsI TIOCTpOEHUS HHTepdeiica.

O0630p s3bIKOB MporpamMmMupoBanus. [loHsTHE 0 TapagUrMax MPOrpaMMHUPOBAHUS.

HNudopMannoHHbIe TEXHOJTOTHH

Oranbl KOMIBIOTEPHO-MATEMaTHYECKOTO MOJEIMPOBAaHUSA: IOCTaHOBKA 3ajaud, pa3padoTka MOJENH, TECTUPOBAaHUE MOJIENH,
KOMITBIOTEPHBII SKCIIEPUMEHT, aHAJIU3 PE3YIbTATOB MOJACIUPOBAHUS.

Jluckperusanus INpd MaTeMaTHYECKOM MOJAEIMPOBAHUM HENPEPBIBHBIX IIpoLieccOB. MojennpoBaHue ABMKEHMs. MozennpoBaHue
Ouosornueckux cucteM. MaremaTruieckue MoJieIn B SKOHOMUKE. BerancnuTeabHble SKCIEPUMEHTHI C MOJEIISIMH.

OOpaboTka pe3ynbTaTOB dKCIepuMeHTa. MeToJ HauMeHbUMX KBaApaToB. OLEHKa YUCIOBBIX MMApaMETPOB MOACITUPYEMBIX OOBEKTOB U
Ipo1eccoB. BoccTaHOBIEHHE 3aBUCUMOCTEM 110 PE3yJIbTaTaM dKCIIEPUMEHTA.

BepositHocTHbIe MOaenn. Metoasl MonTe-Kapio. UMutanmonnoe moaenupoBanue. CHCTEMBI MACCOBOTO OOCITY>KUBAHUS.

TaGnuunble (pensiuoHHbIE) 0a3bl AaHHBIX. TaOmuua — mpeicTaBiIeHHE CBEACHMH 00 OAHOTHIHBIX oObekTax. Ilome, 3ammch. Kimrou
Tabmunpl. Pabota ¢ roToBoil 6a30i JaHHBIX. 3amojgHeHHe 0a3bl MaHHBIX. [IoMCK, COpTHpPOBKA M (QUIBTPAIUS JaHHBIX. 3aMpPOChl Ha BBIOOPKY
JNAHHBIX. 3aIpOCHI C MapameTpaMu. Beraucisiemple oJjs B 3arpocax.

MHororabnuunble 0a3bl JaHHBIX. THMOBl CBA3ed Mexay Tabmunamu. Bremmuit xmrou. IlenocTHocTs 0a3bl JaHHBIX. 3ampochkl K
MHOTI'OTaOJINYHBIM 0a3aM JaHHBIX.

HNutepuer-npunoxenus. [loHarne o cepBepHONM M KIMEHTCKOM dYacTsax caiiTa. TeXHONIOTHUs «KJIMEHT — cepBep», €€ TOCTOMHCTBA U
Henoctatku. OcHoBHI si3pika HTML 1 xackaaubpix Tabnut ctuneit (CSS). Cuenapuu Ha s3bike JavaScript. @opmbl Ha BeO-cTpaHUIIE.

Pa3memenne BeO-caiiToB. Yciyra XocTUHTa. 3arpy3ka (paitioB Ha CauT.

BBon M300paxkeHHil ¢ MCIONB30BaHUEM Pa3IMYHBIX IUPPOBBIX YCTPOUCTB (LU(PPOBBIX (POTOANMAPATOB M MHUKPOCKOIOB, BHACOKAMED,
CKaHEepoB U Jpyrux ycrpoiicts). I'paduueckuii penakrop. Pazpemenue. Kagpuposanue. Mcnpasnenue nepernektusbl. [ uctorpamma. Koppekuus
ypoBHEH, Koppekius 1iBeTa. O0ecnBeunBaHNE IBETHRIX N300pakeHui. PeTymb. PadoTa ¢ o6nactsamu. OuiabTpsl.

MHorocnoiinbie n300paxkeHusi. TexcToBele cinou. Macka cinosi. Kananel. CoxpaHneHue BblieneHHOH obnacTtu. [loaroroBka minmocTpannii
Ui BeO-caiiTOB. AHUMUPOBAaHHBIE H300paKCHUSI.

Bekropnas rpaduka. [Ipumutusel. M3mMeneHue nopsjaka 3aeMeHTOB. BeipaBHuBaHue, pacupeaenenue. [ pynnupoBka. Kpussle. @opmaThl
BEKTOPHBIX PUCYHKOB. Mcrionb30BaHue KOHTYpOB. BekTopu3aius pacTpoBbIX H300paKeHHIH.

[IpuHIIMIIBI OCTPOCHUSA U PENAKTUPOBAHUS TpEXMEpHbIX Mojenei. CerouHble Mojenu. Martepuansl. MoaenupoBaHUE HCTOYHUKOB
ocseneHus. Kamepol. AqutuBHble TexHoJoruu (3D-npunrTepsl). [loHsATHE 0 BUPTYATbHOM peaIbHOCTH M AOTIOTHEHHON PEaTbHOCTH.



2. INTAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOTPAMMBI 110 HHO®OPMATHUKE
JIMYHOCTHBIE PE3YJIBTATDBI

JIngHOCTHBIE pE3yNbTAaThl OTPAKAIOT TOTOBHOCTH M CIIOCOOHOCTH OOYYaIOIMXCSI PYKOBOJCTBOBATHCS C(HOPMHUPOBAHHON BHYTpeHHEH
MO3ULIUEH TUYHOCTH, CUCTEMOMN IIEHHOCTHBIX OPUEHTALIUM, TO3UTUBHBIX BHYTPEHHUX YOEKICHUH, COOTBETCTBYIONIMX TPAAUIIMOHHBIM LIEHHOCTSAM
poccuiickoro oO0IIecTBa, pacHMpeHHe >KU3HEHHOTO OIbITa W OMbITa AESITENIbHOCTH B MpPOIEcce peajn3allud CpelCcTBaMU y4eOHOro MmpeaMera
OCHOBHBIX HalPaBJICHUN BOCIIUTATEILHOM IEATEITHPHOCTH.

B pesynbrare m3ydeHuss mHGOpMaTUKUA Ha YPOBHE cpeaHero oOIero odpa3zoBaHus y oOydaromerocs: OyayT chOpMHUPOBaHBI CICAYIOIIE
JUYHOCTHBIE PE3YyNIbTATHI:

1) rpa:kIaHCKOr0 BOCIUTAHMS:

OCO3HAHHME CBOMX KOHCTUTYIIMOHHBIX MPaB U 00SA3aHHOCTEH, yBa)K€HUE 3aKOHA M MPaBOINOPsIKA, COONIOIEHHE OCHOBOMOJATAIOIMX HOPM
MH(OPMAITMOHHOTO ITpaBa ¥ MHPOPMALIMOHHON O€30MTaCHOCTH;

TOTOBHOCTH MPOTHBOCTOSTH HACOJOTHH 3KCTPEMHU3Ma, HAI[MOHAIM3Ma, KCeHO(POOHH, TUCKPUMUHAIIMK 0 COIMATIBHBIM, PEITUTHO3HBIM,
PacoBbIM, HAIIMOHAJBHBIM IIPU3HAKAM B BUPTYaIbHOM MIPOCTPAHCTBE;

2) IaTpHOTHYECKOr0 BOCIMTAHMS

[IEHHOCTHOE OTHOIIIGHWE K MCTOPUYECKOMY HACIEIHIO, TOCTIKEeHHsIM Poccuu B Hayke, UCKYCCTBE, TEXHOJIOTHSIX, TIOHUMAaHHUE 3HAYCHUS
MH(POPMATUKH KaK HAYKH B )KU3HU COBPEMEHHOTO OOIIeCTBA;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHHUS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHM S, ITUIECKOTO TIOBEICHUS;

CIIOCOOHOCTDH OLIEHMBATh CUTYAIlMIO U MPUHUMATh OCO3HAHHBIEC PEIICHUS, OPUEHTUPYSICh Ha MOPaJbHO-HPABCTBEHHbBIE HOPMBI U IIEHHOCTH,
B TOM 4ucJe B ceTu IHTepHeT;

4) 3cTeTHY€CKOr0o BOCIUTAHHUS :

ACTETUYECKOE OTHOILICHHE K MUPY, BKJIIOUast 3CTETUKY HAYYHOTO M TEXHHUYECKOTO TBOPUECTBA;

CIIOCOOHOCTH BOCIIPUHUMATH Pa3IMYHBIC BUJIBI HCKYCCTBA, B TOM YHCJIE OCHOBAHHOTO HA HCIOJIb30BaHUU HH(POPMAIIMOHHBIX TEXHOJIOTHH;

5) pu3nveckoro BOCIMTAHUS:

c(hOpMHUPOBAHHOCTH 3J0POBOr0 M 0€30MacHOro odpasa *KU3HHU, OTBETCTBEHHOT'O OTHOIICHHUS K CBOEMY 3J0POBbIO, B TOM YHUCIE 33 CUET
coOnroieHns TpeboBaHU 0€30MTaCHOM AKCIUTYaTallH CPEJCTB HHPOPMAIIMOHHBIX 1 KOMMYHUKAITMOHHBIX TEXHOJIOTHIA;

6) TPy10BOr0 BOCIIMTAHMS:



TOTOBHOCTH K aKTUBHOH AESITEIHHOCTH TEXHOJOTUYECKON M COLMAbHOM HANPaBICHHOCTH, CIIOCOOHOCTh HHUITMUPOBATH, JIAHUPOBAThH H
CaMOCTOATEIHHO BBIIOJIHATH TAKYIO I€ATEIbHOCTD;

uHTEpeC K cdepaM NpodhecCHOHATBHON AEATENbHOCTH, CBA3AHHBIM C MH(QOPMATHKOW, MPOrpaMMHUPOBAHHEM H HH(POPMAIMOHHBIMU
TEXHOJIOTHSIMU, OCHOBAaHHBIMHM Ha JOCTHKEHUSX HAyKH WHOOPMATHKHA M HAYIHO-TEXHUYECKOTO MPOTpPEecca, YMEHHE COBEPIIATh OCO3HAHHBIMA
BBIOOD Oyayieit npodeccuu ¥ peaan30BhIBaTh COOCTBEHHBIC KU3HCHHBIC TIJIaHBI,

TOTOBHOCTb U CITOCOOHOCTH K 00pa30BaHUIO M CaMOOOPa30BaHHIO HAa MIPOTSHKEHUH BCEH JKU3HU;

7) 3K0J10THY€ CKOr0 BOCTIUTAHMSA

OCO3HaHHME TJI00AJBLHOTO XapaKTepa OJKOJIOTMYECKHX MpoOJiieM U MyTed HuX pelieHus, B TOM 4Yucjie ¢ Y4ETOM BO3MOXKHOCTEH
nH(pOpPMaAITMOHHO-KOMMYHHKAIITMOHHBIX TEXHOJIOTU;

8) HeHHOCTH HAYYHOTI'0 MO3HAHMSA:

c(hOpMHUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH, JOCTHUKEHUSM HaydYHO-TEXHHYECKOTO
mporpecca M OOIIECTBEHHOM TPAKTHKH, 3a CYET NOHMMAHHUA pPOIM WHOOPMAIMOHHBIX PECYpCOB, HH(POPMAIIMOHHBIX IPOIECCOB H
WH(POPMAITMOHHBIX TEXHOJIOTUH B YCIOBUAX ITU(DpoBOM TpaHchopMammu MHOTHX cdep )KU3HH COBPEMEHHOTO OOIIECTBA;

OCO3HAHHME I[EHHOCTHM HAy4HOW JESTEeNbHOCTH, TOTOBHOCTb OCYILECTBISATh TPOEKTHYIO U HCCIIENOBATENIbCKYIO JIeATEIbHOCTD
WHIUBUYAILHO U B TPYIIIIE.

B mpomecce nocTukeHHs JHUYHOCTHBIX PE3YIbTAaTOB OCBOCHHS MHPOrpaMMbl MO HH(POpPMATHUKE Yy OOY4JaIOUMXCS COBEPIICHCTBYETCS
SMOIMOHANIbHBIN MHTEIJIEKT, IpeInoiaralonmii choOpMUPOBAHHOCTD:

CaMOpPETYIMPOBAaHUs, BKIJIIOYAIOIIETO CAMOKOHTPOJb, YMEHHWE NPUHHUMATh OTBETCTBEHHOCTh 3a CBOE IMOBEJICHHE, CIIOCOOHOCTH
aJanTUPOBATHCS K SMOLMOHATBHBIM U3MEHEHUSM U MPOSBISTh THOKOCTbD, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIUMH, BKIIOYAIONICH CTPEMJICHHE K JOCTUKEHUIO IIEJIH U YCIIEeXy, ONTUMHU3M, HHUIIMATUBHOCTh, YMEHHUE JIeHCTBOBATH,
HCXOJISI M3 CBOMX BO3MOXKHOCTEH;

SMITaTHUH, BKIIIOYAIOLIEH CIIOCOOHOCTh MOHUMATh YMOI[MOHAIBHOE COCTOSTHUE JPYTUX, YUUTHIBATH €T0 MPU OCYILECTBICHUN KOMMYHUKAIUU,
CIIOCOOHOCTBH K COUYBCTBHIO U CONEPEKUBAHUIO;

COLIMAJIBHBIX HABBIKOB, BKIIOYAIONIMX CIIOCOOHOCTH BBICTPAMBATH OTHOINCHHS C JAPYTUMH JIIOJbMHU, 3a00TUTHCS, MPOSBISITh UHTEPEC U
paspenath KOH(QJIUKTHI.

METAIIPEJJMETHBIE PE3YJIbTATbBI

B pesymbrare wu3ydeHus WHPOPMATHKH Ha YpPOBHE CpPEAHET0 oO0mmero ooOpa3oBaHus y oOydaromerocs OyayT chopMupoBaHbI
METanpeIMETHBIC PE3YIbTAaThl, OTPAKCHHBIC B YHUBEPCAIBHBIX Y4COHBIX ACHUCTBUSAX, & UMEHHO — MO3HABATEIbHBIC YHUBEPCAJIbHBIC yIeOHBIC



NEeWCTBUS, KOMMYHHKATHUBHBIC YHHMBEpPCAJIbHBIC YUeOHbBIC IEHCTBUS, pErYISTHBHBIC YHUBEpCAIbHbIE Y4eOHbIe JICHCTBHS, COBMECTHAs
NEATEIbHOCTD.

Io3naBaTe /ibHbIE YHHMBEPCAJIbHbIE YUeOHbIE 1eHCTBHU A

1) 6a3oBble JIOrHYecKue AelicTBUS:

CaMOCTOATEIHHO (OPMYIUPOBATEH M AKTYaTU3UPOBATH IPOOJIEMY, pacCMaTpPUBaTh €€ BCECTOPOHHE;

YCTaHABIMBAThH CYIICCTBEHHBIN NPU3HAK MM OCHOBAHUS JIJIsI CpaBHEHUS, KJaccuPuKauy u 0000IeHNS;

OMpCACIATDh LTI ACATCIIBHOCTH, 3a1aBaTh MAPAMCETPhI U KPUTCPUU UX JOCTHIKCHUS,

BBIBJIATE 3aKOHOMCPHOCTH U IIPOTUBOPCHUHUA B PACCMATPUBACMEBIX SABJICHUAX,

pa3pabaThIBaTh IJIaH peIieHus PoOIEMBI ¢ YIETOM aHAIN3a UMEIOIMXCSl MaTePHAIbHBIX U HEMaTepHUaIIbHBIX PECYPCOB;

BHOCHUTBH KOPPCKTUBLI B ACATCIIbBHOCTD, OLICHUBATH COOTBCTCTBUC PC3YJIHLTATOB LCJIAM, OLICHUBATHL PUCKHU HOCHG,Z[CTBI/Iﬁ ACATCIIbHOCTH,

KOOPAMHUPOBATH U BBIIOJIHATH paOOTy B YCIOBUSAX PEAIbHOTO, BUPTYAIbHOTO M KOMOMHUPOBAHHOTO B3aUMOJICHCTBHS;

pa3BUBATh KPEAaTUBHOE MBIIUICHUE TIPH PEIICHUH )KU3HECHHBIX TPOOIIEM.

2) 6a3oBble HCCJIeN0BaTEIbLCKHE 1€ CTBUS

BJIAJICTh HaBBIKAMHU Y4Y€OHO-HCCIICIOBATEILCKOW M TMPOEKTHOW JEATEILHOCTH, HAaBBIKAMU pa3pelieHus TpoOsieM, CIIOCOOHOCTBIO W
TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TTOMCKY METOIOB PEIICHUS MPAKTUUYECKHUX 3a7a4, TPUMEHEHHUIO PA3JIMYHBIX METO/IOB TTO3HAHUS;

OCYHICCTBJIATH Pa3JIMYHBIC BUAbBI ACATCIBHOCTHU IO IMOJYUCHUIO HOBOI'O 3HAHUS, CIr0 MHTCpHUpPCTALUU, npeo6pa3OBaHmo U MPpUMCHCHUIO B
Pa3IMYHBIX YUEOHBIX CHTYAIIUsIX, B TOM YUCJIE TIPH CO3JIaHUH YIEOHBIX U COIIMATBHBIX TPOCKTOB;

(dhopMUpOBaTh HAYYHBIN THI MBIIUICHUS, BJIAJICTh HAYYHONH TEPMUHOJIOTHUEH, KITFOUEBBIMH TTOHATUSAMH U METOAAMU;

CTaBUTH U Q)OpMYJII/IpOBaTL C06CTB€HHBI€ 3aaa4U B 06pa3OBaTean0171 ACATCIBHOCTHU U ’)KU3HCHHBIX CUTYAllUAX;

BBUIBIISITH TIPUYMHHO-CJICACTBEHHBIC CBS3M W aKTYaIM3WpPOBATh 3aJlady, BBIABUTATH THUIOTE3Yy €€ pEIIeHUs, HaXOAUTh apryMEHTHI IS
JIOKa3aTeIbCTBA CBOUX YTBEPXKACHUMN, 3a/1aBaTh MapaMeTPhl U KPUTECPUH PEIICHUS,

AHAJIM3UPOBATH MMOJIYYCHHBIC B XOJC PCHICHU 3a1a4U PC3YJIbTAaThbl, KPUTUUCCKU OLUCHUBATH UX NOCTOBECPHOCTD, ITPOTHO3UPOBATH U3MCHCHUC
B HOBBIX YCIJIOBHSIX;

JIaBaTh OI[EHKY HOBBIM CHTYAIIMSM, OLIEHUBATH TPUOOPETEHHBIN OIIBIT;

OCYILECTBIIATH IIEJICHANPABICHHBIN MOMCK MTEPEHOCA CPEJICTB U CIIOCOOOB ACHCTBHS B MPOPECCHOHAIBLHYIO CPENY;

YMETh IEPEHOCUTD 3HAHUS B IO3HABATEIBLHYIO M TPAKTHYECKYIO 00JIaCTH )KU3HEACITCIHPHOCTH;

YMETh MHTETPUPOBAThH 3HAHUS U3 PA3HBIX MPEAMETHBIX 001acTel;

BbIABUTATb HOBBIC UJACHU, IPCJIaraTb OPUTMHAJIBHBIC IMMOAXOJAblI U PCHICHUA, CTAaBUTH HpO6.H€MbI " 3aJia4, JOMYCKAIOIKMC aJIbTCPHATUBHBIC
pereHus.



3) padora ¢ nndopmanmeii:

BIAJCTh HAaBBIKAMHU TIIOJy4eHUS HH(GOpPMAIMKM M3 HMCTOYHHKOB PpA3HBIX THUIIOB, CAMOCTOSITEIBHO OCYIIECTBISATH IIOMCK, aHAIMN3,
CHCTEMAaTH3aINIO U HHTEPIPETALMI0 HH(POPMAIUH PAa3IHUHbIX BUI0B U (HOPM IIPEICTABICHHUS;

cO3/1aBaTh TEKCTHI B Pa3NUYHBIX opMaTax ¢ ydéTOM Ha3HauYeHHUS MH(GOPMAIMU U IIEJIEBOW ayqUTOPUHU, BBIOUpAs ONTUMAIbHYIO (HopMy
IPECTABICHNS ¥ BU3yaIN3allNH;

OLIEHUBATh JOCTOBEPHOCTb, JIETUTUMHOCTb HH(POPMAIIHH, €€ COOTBETCTBHE IIPABOBBIM U MOPATbHO-3THYECKUM HOpMaM;

UCIIONIb30BaTh CpEJCTBa HH(GOPMAIIMOHHBIX M KOMMYHHKAIIMOHHBIX TEXHOJIOTUH B PEIICHUM KOTHUTHUBHBIX, KOMMYHUKATHUBHBIX WU
OpPraHM3alMOHHBIX 3a7ad C COOMIOJCHHEM TpPeOOBAHWN ASPrOHOMHUKH, TEXHMKH O€30MacHOCTH, TMTHEHBI, pecypcocOepeXeHus, MPaBOBBIX U
TUYECKHX HOPM, HOPM HH(POpMaLIMOHHON 6€3011aCHOCTH;

BJIQJIETh HABBIKAMU PACIIO3HABAHMS M 3aUTH HHPOPMAIUH, THPOPMALMOHHOH 0€30MaCHOCTH JINYHOCTH.

KomMMyHuKaTHBHBIE YHHBepcaJbHble yueOHbIe 1e i CTBHA

1) oOmenue:

OCYIIECTBIATh KOMMYHUKAILIMH BO BCEX cepax )KU3HHU;

pacro3HaBaTh HeBepOalbHbIE CPEACTBA OOIECHUS, TOHUMATh 3HAYCHHUE COLMATBHBIX 3HAKOB, PACIIO3HABAThH MPEANOCHUIKN KOH(INKTHBIX
CUTYallUi ¥ CMATYaTh KOH(IUKTBI,

BIAJETh PA3NIMYHBIMU CIIOCOOAMM OOIIEHMS W B3aMMOJAEHUCTBUS, APIyMEHTHUPOBAaHHO BECTH AMAJIOr, YMETh CMAr4aTb KOH(IUKTHBIE
CUTYallUH;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCIIOJIb30BAHUEM SI3BIKOBBIX CPEICTB.

2) coBMecTHAs IesITeJIbHOCTD:

MOHMMATh U HCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHHON M MHIUBUAYaIbHON pabOTHI;

BBIOMpATh TEMATUKY U METO/IbI COBMECTHBIX JIEHCTBUM C y4ETOM OOIMX MHTEPECOB U BO3ZMOXKHOCTEH KaX/10r0 WieHa KOJUIEKTHBA;

IIPUHUMATh LEIM COBMECTHOM NEATENBHOCTH, OPTaHMU30BBIBATH U KOOPAMHHUPOBATH NIEHUCTBHA IO UX JOCTHIKCHHUIO: COCTABIATH IUIAH
JEeWCTBUH, paclipeieNsITh POJIU ¢ Y4ETOM MHEHHH YYaCTHUKOB, 00CYXKJIaTh Pe3yJIbTaThl COBMECTHOM paboThI;

OLIEHMBAaTh KAYECTBO CBOETO BKJIAJA U KaXKA0T0 yYaCTHUKA KOMaH/bI B OOIWMH pe3yabTaT Mo pa3paboTaHHBIM KPUTEPHSIM;

IIPEAIaraTb HOBBIE IIPOEKTHI, OLICHUBATD UJIEU C TO3ULIMY HOBU3HBI, OPUTUHAIBHOCTH, TPAKTHYECKON 3HAYNMOCTH;

OCYHICCTBJIATH TMO3UTHBHOC CTPATCITHYCCKOC IIOBCACHUC B Pa3JIMYHBIX CUTyallUdX, IPOABIATL TBOPYCCTBO U BOOGp&)KGHI/Ie, OBITH
WHHUIMATHBHBIM.



PerynsiTuBHbIC YHUBepcaJbHbIe y4eOHbIE qeliCTBHS

1) camoopranusanus:

CaMOCTOSITEIIBHO OCYLIECTBIATh O3HABATEIbHYIO AEATEIbHOCTD, BBIBIATH IPOOIEMBI, CTABUTH U ()OPMYJINPOBATh COOCTBEHHBIE 337Uy B
00pa3oBaTeNbHON IEATENFHOCTH U KU3HEHHBIX CUTYALUAX;

CaMOCTOSITETIbHO COCTABIIATH IUIAH PEIICHHS TPOOJIEMBI C YYETOM UMEIOIIMXCSI PECYPCOB, COOCTBEHHBIX BO3MOXHOCTEH U MPEANOUTEHU;

JaBaTh OLEHKY HOBBIM CHTYALUsIM;

pacumpsTh paMKH Y4eOHOTO IIpeaMeTa Ha OCHOBE JIMUHBIX MPEANIOYTECHUH;

JeNaTh OCO3HAHHBIN BHIOOP, apryMEHTHPOBATH €0, OpaTh OTBETCTBEHHOCTH 32 PEILICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;

crocoOCTBOBaTh (POPMHUPOBAHUIO W TPOSIBICHUIO IIMPOKOW HSpPYAMLIMHM B Pa3HbIX OONACTAX 3HAHUM, MOCTOSHHO TOBBIIIATH CBOM
00pa3oBaTenbHbIN U KyJAbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYAllUsIM, BHOCUTb KOPPEKTUBBI B IEATEIBHOCTD, OLIEHUBATH COOTBETCTBUE PE3YABTATOB LIEJISAM;

BIIJICTh HaBbIKAMU ITO3HABATEJIbHOM peIeKkcun Kak OCO3HAHMSI COBEPIIAEMBIX JEMCTBUN M MBICIUTEIbHBIX IIPOLIECCOB, UX PE3YIbTATOB U
OCHOBAHMM, UCII0JIb30BaTh IPUEMBI Pe(PIECKCHUH AJIS1 OLIEHKHU CUTYalluH, BBIOOpA BEPHOT'O PEILECHHUS;

OLICHUBAaTh PUCKU U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHUIKEHHUIO;

IIPUHUMATh MOTUBBI U apTYMEHTBI JPYrUX IIPH aHAIU3€E PE3YJIbTaTOB AEATEIbHOCTH.

3) npuHATUSA ceOs1 U APYyTrUX:

MPUHUMATH €05, TOHUMAasi CBOU HEJAOCTATKU M IOCTOMHCTBA;

IIPUHUMATh MOTHBBI U apTYMEHTBI JPYrUX IPU aHAJIU3€ PE3yJIbTaTOB IEATEIbHOCTH;

IIpU3HABaTh CBOE MPABO U MPABO JPYIUX Ha OLIMOKY;

pa3BUBaTh CIIOCOOHOCTh HOHUMATh MUP C TIO3UIIMH JPYrOTO YEJIOBEKa.

INPEJMETHBIE PE3YJIBTATBI

B mnpomecce u3ydenuss xkypca uHbopMmaTUku YriayonéHHOro ypoBHs € 10 knacce oOydaronmmucs OyIyT HOCTHUTHYTHI CIIEAYIOIIHME
MpeIMETHBIE PE3YIbTAThI:



BIIJICHHE MPEJCTaBICHUSAMU O pONM MH(GOpPMAIMU U CBSI3aHHBIX C HEHl MpOIecCCOB B MPUPOAE, TEXHUKE U OOIIECTBE, MOHITUAMU
«uH(pOopManuss», «MHOOPMAIMOHHBIN MPOIECC», KCHCTEMay, «KOMIIOHEHTBI CUCTEMBD), «CUCTEMHBIH dPdexT», «mHpOopManoOHHAS CHCTEMaY,
«CHCTEeMa yIPaBICHUS;

BJIQJICHHE METOJaMH TMOucCKa WHpopmanuu B cetu MHTEpHET, yMEHHE KPUTHYECKHU OIICHUBATH MH(POPMAIUIO, MOJYYECHHYIO U3 CETH
HNutepner;

YMEHHE XapaKTepU30BaTh OOJbIIME NaHHBIC, TPUBOAUTH MPUMEPHl HCTOYHUKOB MX MOJYYCHUS W HANPABICHUS HUCIIOIH30BAHUS, YMECHUE
KJIacCU(PHUITMPOBAThH OCHOBHBIC 33/1aUi aHAIHM3a JaHHBIX (IIPOTHO3MPOBAHUE, KiacCU(PHUKaIUs, KIacTepru3alus, aHaJdu3 OTKIOHEHUH ), TOHUMATh
MOCIIEIOBATEILHOCTh PEIICHUs 3a7ad aHajin3a JaHHBIX: COOp TMEpPBUYHBIX JAaHHBIX, OYMCTKA W OIEHKAa KayecTBa JaHHBIX, BBIOOp W/WIIH
MOCTPOEHUE MOJIENH, TpeoOpa3oBaHNe JaHHBIX, BU3YAIU3aIUs JAHHBIX, HHTEPIPETALHS PE3YIbTaTOB;

MOHMMAaHUE OCHOBHBIX IMPHHIMIIOB YCTPOWCTBA M (DYHKIIMOHUPOBAHHS COBPEMEHHBIX CTAIMOHAPHBIX M MOOWIBHBIX KOMIIBIOTEPOB,
TEHJCHIIMI Pa3BUTHSI KOMIIBIOTEPHBIX TEXHOJIOTHUIA;

BJIQJICHUE HABBIKAMHU Pa0OTHI C ONEPAIMOHHBIMU CHCTEMaMHU, OCHOBHBIMU BHAAMH IPOTPAMMHOTO 0OECIeYeHUs ISl PEIIeHUs Y4eOHbBIX
3a]1a49 110 BEIOPAHHOW CTICIUAIA3AIINH;

HAJIMYUE TPEJCTABICHUH O KOMIBIOTEPHBIX CETSIX W WX POJM B COBPEMEHHOM MHpE, O 0a30BBIX NPHUHIUINAX OpPTraHU3allud W
(YHKIMOHUPOBAHUS KOMITBIOTEPHBIX CETel, 00 00IMX MPUHIHIIAX pa3paboTKu U GYHKIMOHUPOBAHUS HHTEPHET-TIPUIIOKECHUIA;

MOHMMAaHHE yYrpo3 HHPOPMAIIMOHHOW O€30IMacHOCTH, UCIIOJIL30BAHIE METOJIOB U CPEJICTB MPOTHUBOICHCTBHS 3THM yrpo3aM, COOIIOICHHE
Mep O€30MacHOCTH, MPEeIOTBPAIAIONMX HE3aKOHHOE pPACIpPOCTPAHCHHWE IIEPCOHAIBHBIX JaHHBIX, COOMIOeHue TpeOOBaHWN TEXHUKH
0€30IacHOCTH M TUTHEHBI NMpU padoTe ¢ KOMIBIOTEpaMU U APYTMMU KOMIIOHEHTaMH LHU(POBOTO OKPY)KEHHS, NOHUMAaHUE IMPABOBBIX OCHOB
MCIIOJIb30BAHMSI KOMITBIOTEPHBIX IIPOTpaMM, 0a3 JaHHBIX U paboThl B ceT MHTEpHET;

MOHUMAaHHUE OCHOBHBIX MPUHIIUIIOB IUCKPETU3AIMH DPA3NTUYHBIX BUIOB MH(GOPMAINH, YMEHHE OMpPENEIsITh WH()OPMAIMOHHBIA O00BEM
TEKCTOBBIX, IpapueCKNX M 3BYKOBBIX JAHHBIX MPHU 33aJaHHBIX IMapaMeTpax AUCKPETH3alMU, YMEHUE OMPEIesITh CPEIHIOI CKOPOCTh MepeIadyn
JTaHHBIX, OIICHNBATHh H3MEHEHUE BPEMEHH TIepeIauul TPH U3MEHEHUH HH()OPMAaIMOHHOTO 00bEMa JaHHBIX M XapaKTEPUCTUK KaHaJa CBS3H,

YMEHHUE HCII0JIb30BaTh MPU PEIICHUH 33734 CBOMCTBA MO3UIIMOHHOM 3aIIMCH YUCEI, aITOPUTMA IOCTPOSHUS 3aIIUCH YUCIIA B TIO3UIIMOHHON
CHCTEME CYHCIICHUS C 3aJaHHBIM OCHOBAHHMEM M IMOCTPOCHHUS YHUCIA IO CTPOKE, COAEp)KAIEH 3aluch 3TOr0 YKCIa B MO3UIMOHHOW CHCTEME
CUHCJICHHSI C 3aJJAaHHBIM OCHOBAaHUEM, YMEHHE BBITOIHATH apu(METHIECCKUE ONIEPaIliU B TIO3UIIMOHHBIX CHCTEMaX CUNCIICHHUS;

YMEHHE BBINOIHATh MPEeoOpa3OBaHUS JIOTHUECKUX BBIPAKEHUU, HUCIONB3YS 3aKOHBI aireOphl JIOTMKH, YMEHUE CTPOUTH JIOTUYECKOE
BBIPAKEHUE B TU3BIOHKTUBHOW M KOHBIOHKTUBHOW HOPMAJIFHBIX (hOpMax 110 3aJaHHOM Ta0JInIle ICTHHHOCTH, HCCIIEIOBATh 00JIACTh HCTUHHOCTH
BBICKA3BIBAHMSI, COICPIKAIICTO TIEpEMEHHBIC, PEIIATh HECTIOKHBIC JIOTHYECKHE YPABHEHUSI U CUCTEMBI yPaBHEHUH;

MOHUMaHHE 0a30BBIX AITOPUTMOB OOPAOOTKM YMCIIOBOM M TEKCTOBOW MH(OpMAIUU (3aMuch YMCe B MO3UIIMOHHONW CHCTEME CUUCIICHUS,
HAXOXKJCHHWE BCEX MPOCTHIX YMCEN B 33JJaHHOM JHara3oHe, 00padoTKa MHOTOPA3PSIHBIX IIEJBIX YACEN, aHAIN3 CHMBOJIBHBIX CTPOK U APYTUX),



QITOPUTMOB TOMCKAa M COPTUPOBKH, YMEHHUE OIPENeNTh CIOKHOCTh M3y4aeMbIX B Kypce 0a30BBIX alTOpPUTMOB (CyMMHPOBAaHHE 3JIEMEHTOB
MaccHuBa, COPTUPOBKA MacCUBA, IEPEOOPHBIE AITOPUTMBI, IBOMUYHBIN IOUCK) ¥ IPUBOJUTH IPUMEPHI HECKOJIBKHUX aITOPUTMOB Pa3HOH CI0KHOCTH
JUISl PEIIEHUS] OJHOM 3aJa4H;

BIIaJICHHE YHUBEPCAIBbHBIM S3bIKOM MpOrpaMMHUpOBaHMs BbIcOKoro ypoBHs (Python, Java, C++, C#), npeacraBieHusMu o 0a30BBIX THUIIAX
TAHHBIX M CTPYKTYpax JaHHbBIX, YMEHHE HCIOJIb30BaTh OCHOBHBIE YIPABISAIOIME KOHCTPYKIIMHM, YMEHUE OCYLIECTBIATh aHAIN3 IPEUI0KEHHOM
IPOrpaMMBbL: OMPEACTATh Pe3yabTaThl pabOTHl MPOTrPaMMBbI MPHU 33JaHHBIX MCXOAHBIX JAHHBIX, OMPENCNATh, IPU KAKUX HUCXOJHBIX IaHHBIX
BO3MOYKHO TOJIydeHHE YKa3aHHBIX PE3yJIbTAaTOB, BBIIBIATH JaHHBIC, KOTOPHIE MOTYT IPUBECTH K OUMOKe B paboTe mporpaMMebl, pOpMyIupoBaTh
MPEJUIOKEHHUS 110 YITY4IIEHUI0 TPOrpaMMHOI0 KOJa;

YMEHHUE CO3[aBaTh CTPYKTYPUPOBAaHHBIE TEKCTOBBIE JOKYMEHTHI W JEMOHCTPALMOHHBIE MaTE€pHallbl C MCIOJIB30BAHUEM BO3MOKHOCTEH
COBPEMEHHBIX IIPOrPAMMHBIX CPEJICTB U 00JaYHBIX CEPBUCOB,

YMEHHUE MCIOIb30BaTh 3JIEKTPOHHbIE TaOMUIbl U1 aHAJIN3a, MPEJICTaBIeHUS U OOpaOOTKM JaHHBIX (BK/IIOYAs BBIYUCICHHE CYMMBI,
cpeaHero apu(pMeTHYecKoro, HauOONbIIET0 U HaWUMEHBUIETO 3HAYCHHH, pelieHne ypaBHEHU, BEIOOP ONTUMAIBHOTO pEIleHUs, 0A00p JIUHUN
TPEH/1a, peLICHUE 3aJjad IPOTHO3UPOBAHMS).

B mpouecce usydenust kypca uHpopMaTtuku yriuyOnéHHoro ypoBHS 6 11 knacce oOydaronMMUCS OYIyT IOCTUTHYTBHI CIEIYIOIME
IpeIMETHBIE PE3YJIbTaThI:

YMEHHUE CTPOUTh HEPAaBHOMEPHBIE KOJIbl, JOIMYCKAIOUIME OJHO3HAYHOE ACKOJUPOBAHME COOOIIEHUH (Mpe(dUKCHBIE KOABI), UCIOJIb30BaTh
IpOCTeHIMEe KOJbl, KOTOPbIE IMO3BOJSAIOT OOHApYXKHBATh W HCIPABIATh OUMOKM NpU MNepeladye NaHHBIX, CTPOUTh KO, OOeCIeunBaroIIMii
HAaUMEHBIIYIO BO3MOXHYIO CPEIHIOI0 JUIMHY COOOIICHUS MPU U3BECTHOM 4acTOTE CHMBOJIOB, HOSCHSAThH MPHHIIUIIBI PA0OTHI MPOCTHIX aJITOPUTMOB
CKaTUs TaHHBIX;

YMEHHUE pelaTh aJrOpuTMUYECKHUE 3a]]auu, CBI3aHHBIC C aHATU30M IpadoB (3aaud MOCTPOCHHS ONITUMAIBHOTO MyTH MEX/1y BepIIMHAMU
rpacda, onpenereHHs] KOJIWYECTBAa PA3NIUYHBIX MYTeH MEXIy BEpIIMHAMU OPHUEHTHPOBAHHOTO AIMKIMYECKOro rpada), yMEHHE HCIOJIb30BaTh
JepeBbsl IPU AHAIU3€ U MOCTPOSCHUHU KOJOB U IS MPEACTABICHUs apu(PMETUUECKUX BbIPAKEHUH, PU PELICHUH 3a/a4 IMOMCKa U COPTHPOBKH,
YMEHHUE CTPOUTH IEPEBO UTPHI 110 3aJaHHOMY AITOPUTMY, pa3padaThiBaTh 1 0OOCHOBBIBATH BHIUTPHIIIHYIO CTPATETHIO UTPHI;

yMEHHE pa3pabaTbiBaTh M pealn30BbIBATH B BHUJE IMpOrpaMM Oa30Bble aJrOPUTMBI, YMEHHE HCIIONB30BaTh B MPOTpaMMax JaHHbIC
pa3IMYHBIX TUIIOB C Y4ETOM OTpaHUYEHUH Ha IUana30H UX BO3MOXHBIX 3HAUEHUH, IPUMEHSATH NIPU PELICHUH 3a/1a4 CTPYKTYphl JaHHBIX (CIHUCKH,
CJIOBapH, CTEKH, OYEpENH, JEPEBbs), HCIOIb30BAaTh 0Aa30BbIC ONEpallMM CO CTPYKTYpaMH JAHHBIX, IPUMEHATh CTaHJAPTHBIE U COOCTBEHHBIC
MOAIPOrpamMMbl JUisi 00paOOTKHM YMCIIOBBIX JaHHBIX U CUMBOJIBHBIX CTPOK, UCIIOJIBb30BaTh P pa3paboTKe MporpaMM OMOIMOTEKH MOAIPOrpamm,
3HaTh (PYHKIIMOHAJIbHBIE BO3MOXHOCTU MHCTPYMEHTANBHBIX CPEJCTB CPelibl Pa3padOTKH, yMEHHUE HCIIONIBb30BaTh CPEACTBA OTJIAJKU NIPOrpaMM B
cpezie MporpaMMHUpPOBaHUS, yMEHUE TOKYMEHTHPOBATH TPOIPaMMBI;

YMEHHUE CO3/1aBaTh BEO-CTpaHUIIbI;



BiI1aJ€HUE OCHOBHBIMU CBCACHUAMU O 6a3ax JaHHBIX, UX CTPYKTYpPEC, CPCACTBAX CO3JaHUA U paGOTBI C HUMH, YMCHHUC HCIIOJIB30BATH
Tabau4HbIe (pEAIMOHHBIE) 0a3bl JaHHBIX (COCTABIATH 3alPOCHl B 0a3axX MAHHBIX, BBIOJHITH COPTUPOBKY M MOUCK 3amucell B 0a3e NaHHBIX,
HANOJHATH pa3paboTaHHyIO0 0a3y JaHHBIX) U CIIPABOYHBIC CHCTEMBI,

YMCHHUC HUCIIOJIB30BATH KOMIBHOTCPHO-MATCMATHYCCKHUC MOJACINW [UId aHalin3a O6’b€KTOB U TIPpOLECCCOB: (bOpMyJ'II/IpOBaTB o eJib
MOJICITMPOBAHUs, BBIMIOIHITh aHAIHM3 PE3YJbTATOB, IMOJIYYCHHBIX B XOJ€ MOJEIHPOBAHUs, OIEHUBATH COOTBETCTBHE MOICIH MOJCIHPYEMOMY
00BEKTY HJIU MPOLIECCY, MPEICTABIATH PE3yAbTaThl MOJCIMPOBAHUS B HATJIATHOM BUJIE;

YMEHHE OpPraHU30BBIBATH JINYHOE WH(OPMAIMOHHOE MPOCTPAHCTBO C HCIOJIB30BAHMEM pa3IMYHBIX CPEICTB HU(MPOBBIX TEXHOJOTH,
MMOHMMAaHHE BO3MOYKHOCTEH U (PPOBBIX CEPBUCOB TOCYIAPCTBEHHBIX YCIYT, IIU(PPOBBIX 00pa30BaTEILHBIX CEPBUCOB,

IMOHUMAaHUC OCHOBHBIX NPUHIIHUIIOB pa6OTBI, BO3MOXKHOCTEH U OrpaHUYCHUSA TTPUMCHCHUA TEeXHOJIOTUH HCKYCCTBCHHOI'O MHTCIIJICKTA B
pa3IMUYHBIX O0JACTSIX, HAJIWYHE MPEICTABICHUH O Kpyre pemaeMblX 3a7ad MaIlIMHHOTO OoOydeHHWs (pacro3HaBaHUs, KiIacCH(DUKAIUH |
MIPOTHO3UPOBAHMS ) HATMYKE MIPEICTABICHHH 00 UCITOIB30BaHUH HH(POPMAITMOHHBIX TEXHOJIOTHH B Pa3IMYHBIX TPOPECCHOHANBHBIX Chepax.



3. TEMATUYECKOE IINTAHUPOBAHUE

10 KUIIACC
KosmnuyecTBO 9acos JJIeKTPOHHBIE
HanmeHoBaHue pa3iesioB U TeM (xudposbie)
Ne i/mm Kontpoabnbie | IlpakTHYeckue
NPOorpaMMbl Bcero o0pa3oBaTeJ/ibHbIE
padoThI padoThI
pecypehbl
Pa3nen 1. Hudposast rpaMoTHOCTD
11 Komnbrotep - yHuBepcaibHOE yCTPOUCTBO 6
' 00pabOTKH JaHHBIX
1.2 [TporpamMmmHoOe oGecrieueHuE
1.3 KomnbprotepHble ceTu
1.4 Nudopmanmonnas 6€30macHOCTb 1 2
Hroro no pazneny 24
Pa3nen 2. TeopeTnueckne 0CHOBBI HH(POPMATHKH
[IpencraBnenue nHpopmaluu B
2.1 peR dopmar 19 2
KOMIIbIOTEPE
2.2 OcHOBBI aNreOpsl JIOTUKU 14 1
23 KommnbroTepHas apudmernxa 7 1 1
Hroro no pazgeny 40
Pa3nen 3. AiropuT™MBl ¥ IPOrpaMMHUPOBaHHUE
3.1 BBenenue B nporpaMMupOBaHHE 16 0.5
3.2 BcnoMoratenbHbIe anrOpUTMBbI 2
3.3 YucieHHbIE METOEI 3
34 AnropuT™Mbl 00pabOTKH CUMBOJIBHBIX 5 |

JMaHHBIX




3.5 AnropuT™MbI 00pabOTKH MacCCHBOB 10 3.5
Hroro no pazgeny 44
Pa3nen 4. UngopmannoHHbIe TeXHOJOTHH
4.1 OO0paboTKa TEKCTOBBIX JOKYMEHTOB 2.5
4.2 AHanus3 JaHHbIX 3
Hroro no pazneny 14
PesepBHoe BpeMs 14
OBUIEE KOJIMYECTBO YACOB I10O ITPOI'PAMME 136 21.5




11 KJIACC

KosmnuyecTBO 9acos DJIeKTPOHHBbIE
HaumeHoBaHue pa3esioB U TeM (uudgposBbie)
Ne i/m Kontposabnubie | IlpakTnueckue
NPorpaMMbl Bcero o0pa3oBaTeJIbHbIE
padoThI padoTbI
pecypebl
Pa3zneq 1. TeopeTuueckue 0CHOBbI HHGOPMATHKH
Nudopmanus u uadpopmanuoHHbIE
1.1 bopmart dopmart 10 2.5
MPOIIECCHI
1.2 MopenupoBaHue 8 1 2
Hroro no pazgery 18
Pa3nen 2. AIropuTMbl ¥ IPOrpaMMHUPOBaHHUe
2.1 DJIeMEHTBI TEOPUU AITOPUTMOB 6 1
2.2 AJNTOPUTMBI U CTPYKTYPBI JAHHBIX 28 10
OcCHOBBI 00BEKTHO-OPHUEHTUPOBAHHOTO
23 PHEHTHP 16 1 45
MpOrpaMMHUPOBAHUS
Hroro no pazgeny 50
Pa3nen 3. UndgopMannoHHbIe TeXHOJIOTHH
31 KoMmnbrorepHo-mMaremaTuueckoe 2 )
’ MOJIETIUPOBAHHE
3.2 ba3sl nanHbBIX 10 1 4
33 Be0-caiiTer 14 4
34 KommnbroTepHas rpaduka 8 3.5
3.5 3D-moaenupoBaHue 1 3
Hroro no pazgeny 48




Pe3epBHOE Bpems

20

OBHIEE KOJIMYECTBO YACOB II1O ITPOI'PAMME

136

36.5




IHOYPOYHOE IINTAHUPOBAHUME

10 KUJIACC
KosuuecTBO 4acoB JJIe KTPOHHbIE
Ne ara nu@posbie
Tema ypoka KonTtposbubie | IlpakTnyeckue A bp
n/n Bcero H3yyeHusi | o0pa3oBaTeIbHbIE
padoThI padoTbI
pecypchbl

TpeGoBaHUsI TEXHUKU O€30MTACHOCTH U
TUTHEHBI TPU paboTe ¢ KOMIBIOTEpaMU U
JOPYrMMH KOMITOHEHTaMH U (POBOTO
OKPYKCHHS

[TpuHIMTIBI pAOOTHI KOMIIBIOTEPOB U
KOMIIBIOTEPHBIX CUCTEM

O6M€H JaHHBIMHU C IIOMOIIBIO IIINH.
KoHTposepsl BHENHUX YCTPONUCTB

ABTOMAaTHYECKOE BHIITOJIHEHUE TPOTPAMMBI
IPOLIECCOPOM

OHepaTI/IBHa}I, IIOCTOsIHHAA U
JoJTOBpeMeHHas namsaTh. KoHTpoepsl
BHEIIHUX YCTpoHCTB. [Ipsimoit nocTym k
naMsiaTu

CoBpeMeHHBIE KOMIIBIOTEPHBIE
TEXHOJIOTHH

[IporpammHoOe obecrieueHne
KOMIBIOTEPOB, KOMITBIOTEPHBIX CHCTEM H
MOOMJIBHBIX YCTPOUCTB




CucrtemMHOe mporpaMMHOE 00ecTieYeHHUE.

8 OrnepalrmoHHbIE CUCTEMBI

9 Yrunutsl. J{paiBepsl yCTPOUCTB.
[TapannensHO€ MporpaMMHUpPOBaHUE

10 WHcTannsuus u [IeuHCTaUIALIUs
MIPOTPaMMHOT0 00eCTICUCHUS
®daiinosbie cucTeMbl. [IpuHIHTIBL

1 pa3MeIneHus 1 UMEHOBaHUs (aiiioB B
nonroBpeMeHHOM mamstu. [11a6mons! mis
omucaHus rpynmn ¢GanoB
3akoHoaaTenbcTBO Poccuiickoi

12 ®depeparuu B 006J1aCTH MPOTPAMMHOTO
o0ecriedeHn s U TaHHBIX
[TpUHIMTIBI TOCTPOEHHUS U alnlapaTHbIE

13 KOMIIOHEHTBI KOMIIBIOTEPHBIX CETEH.
CereBble IPOTOKOJIBI

14 Cetp UHTEpHET

15 Pasnenenue IP-cetn Ha mojceTu ¢
MOMOILBI0 MACOK MOJACETEN

16 CeTeBoe aIMUHUCTPUPOBAHUE
Bunsl nestensHOCTH B ceTH IHTEpHET.

17 Cepsucsl HnTepHeTa. 'ocynapcTBeHHbIE
3JIEKTPOHHBIE CEPBUCHI U YCIYTH

18 NudopmanronHas 6€30macHOCTD

19 Bpenonocusle mporpaMMHoOe obecrieueHne
U METObI 0OpPHOBI C HUM

20 [IpakTrueckas pabora mo Teme

"AHTUBHUPYCHBIE POrpaMMBbI"




21

Opranu3zanys JMYHOTO apXUBa
uH(popmanuu. PesepBHoe KoMpoBaHUE.
[TaposibHas 3anmTa apxuBa

22

IndpoBanue TaHHBIX

23

Anroputm nmdpoBanusi RSA.
Creranorpadus

24

KontponeHas pabora no treme "Lludposast
IPaMOTHOCTB"

25

Wudopmarus, 1TaHHbIC ¥ 3HAHHSL.
WudopmarnroHHbIE MPOIECCH B TPUPO/IE,
TEXHUKE U OOIIECTBE

26

HenpepoiBHBIE U AUCKPETHBIC BEIMYHHBI U
curHaisl. HeoOXomuMOoCTh TUCKpeTH3AIH
UHOPMaIUH, TPEeJHA3HAYCHHOM 11
XpaHEHHUs, epeaayn u 00paboTKH B

U POBBIX CUCTEMAX

27

JIBonuHoe konupoBanue. PaBHoMepHbie U
HepaBHOMEpHbBIE KObl. JlekoaupoBaHue
COOOIIEHNH, 3aIIMCAHHBIX C IIOMOILBIO
HEpPaBHOMEPHBIX KOJOB

28

VYcenosue @ano. [loctpoenue ogqHO3HAYHO
JEKOJIMPYEMBIX KOJIOB C IIOMOIIBIO JIEpEeBa.
I'pad An. A. Mapkosa

29

EnvHUIBI N13MepeHus KOTMIeCcTBa
nHpopManuu. AndaBUTHBIN TTOAX0] K
OIICHKE KOJINYECTBA HH(pOpMAIUn

30

CHUCcTEMBI CUUCIIECHUS

31

IlepeBon uncen U3 OAHON CUCTEMBI




CUMCIICHHUS B JPYTYIO

ﬂBOI/I‘IHaH, BOCBMEpHUYHAA U

32 [IECTHA/ILATEPUYHAS CUCTEMBbI CUUCIICHHUS,
CBSI3b MEXJYy HUMU
JIBon4Has, BOCbMEpUYHas U

33 HIeCTHAIATEPUYHASI CHCTEMBI CUUCIICHUS,
CBS3b MEXJy HUMU
JIBonyHasi, BOCbMEpUYHAas U

34 HIeCTHAIATEPUYHASI CHCTEMBI CUUCIICHUS,
CBSI3b M€Ky HUMH

35 Apudmernyeckue onepanuu B
MMO3UIIMOHHBIX CUCTEMAaX CUHCIICHUS

36 TpouyHas ypaBHOBEIICHHAsS CUCTEMa
CUHCJICHUS

37 JIBOMYHO-AECITUYHASL CUCTeMAa CUUCICHU

38 KonupoBanue TekcToB

39 PactpoBoe koaupoBanue n300paKeHUM
[IpakTryeckas pabora 1Mo Teme

40 "Inckpernsanus rpapuueckoi
uHpopmarun"
[IBeToBBIE MOaETU. BekTopHOE

A1 KoaupoBanue. @opmarsl (haitsos.
Tpéxmepnas rpaduka. @paxrtanbHas
rpaduka
Konuposanue 3Byka. OneHka

4 UH(}OPMAITMOHHOTO 00BEMA 3BYKOBBIX

JAHHBIX MPU 33JJAHHBIX YACTOTE
JTUCKPETU3AINHU U PA3PSIITHOCTH




KOOAUPOBAaHUA

[TpakTrueckas paboTa 1o TeMe

43 " N "
Juckperunsainus 3ByKoBOi nHpopMauu

44 OcHOBBI aNreOpsl TOTHKU

45 Jlornueckue onepanuu. TaOauIbl
UCTUHHOCTHU
Jlornueckue Bolpaxenus. Jlornueckue

46 TOXAeCTBA. J10Ka3aTenbCTBO JIOTHUECKUX
TOXJIECTB C TOMOMIBIO TaOIUIl HCTUHHOCTH
[IpakTryeckas pabora mo Teme

47 «ITocTpoenue u aHanmu3 TaOIUIL
HMCTUHHOCTH B TAOJIMYHOM MPOIIECCOPE

43 Jlornueckue onepanuu u oneparuy Ha
MHOKECTBaMU

49 Jlornueckue onepany U oneparuu HaJl
MHOKECTBaMU

50 3aKoHBI ANTeOPbI IOTUKW. DKBUBAJICHTHBIC
peoOpa3oBaHUsl IOTUUECKHUX BRIPAKEHUN

51 Jloruueckue ypaBHEHUS U CUCTEMBI
YpaBHEHHU U
Jlornueckue GpyHKIIUH. 3aBUCUMOCTD

57 KOJIMYECTBA BO3MOKHBIX JJOTHYECKHUX
GYHKIMH OT KOIMYECTBA aPTyMEHTOB.
[TosHBIE CUCTEMBI JIOTHYECKUX (PYHKITUN
Kanonuueckue popMbl TIOTHYECKUX

53 BeIpa)keHU 1. COBEpILICHHBIE

TU3BIOHKTUBHBIC 1 KOHBIOHKTHBHEIC
HOpMaJIbHbIE (POPMBI, AITOPUTMBI UX




IMOCTPOCHUS I10 Ta6J'II/II_[e HCTHHHOCTHU

54

Jlormueckue 3JIEMEHTHI B COCTaBe
KOMIIBIOTEPA

55

Tpurrep. CymmaTtop. MHoOrOpa3spsaHblii
CyMMarop

56

[TocTpoeHue cxeM Ha JJIOTHYECKUX
3JIeMEHTaX. 3alKUCh JIOTUYECKOTO
BBIPAYKEHHUS 110 JIOTUYECKOU CXEME

57

MukpocxeMbl U TEXHOJIOTHS UX
MIPOM3BOJICTBA

58

Hpe,Z[CTaBJIeHI/Ie I CJIbIX YHUCEJI B TIaMATHU
KoMIbioTepa. OrpaHUYEeHHOCTD AUana3oHa
YHCeJN IPU OTPaHUYCHUH KOJINYECTBA
pa3psnoB. [lepenonnenue pa3psaHoit
CETKH

59

be33nakoBbie U 3HAKOBBIC TaHHEBIE.
3HAKOBBIM OHUT. /[[BOMYHBIN
JIOTIOJTHUTEIIBHBINA KO/ OTPHUIATEIIbHBIX
qucel

60

[ToOuTOBBIE TOTHYECKHE OTIEPAITIH.
Jlornueckuii, apumMeTHIECKUi 1
MUKJIAYECKUH CIBUTH

61

Iudpoanue ¢ MOMOLIBIO TOOUTOBOK
onepauuu «uckirovaromee NI

62

[IpencraBnenue u XpaHeHHE B MaMSITH
KOMITbIOTEPA BEILIECTBEHHBIX YHCET

63

BrinonHenue onepanuii ¢ BEIECTBEHHBIMU
YHCJIaM¥, HAKOTUICHHE OIIMOOK TIPH




BBIYHCJIICHUSAX

KonTtposnpHast pabota 1o Teme

64 1
«Teopernueckre OCHOBBI HHPOPMATUKI

65 AHanIu3 anropuTMOB 1
Dralbl peleHus 3a1a4 Ha KOMIIbIOTepe.

66 NHcTpyMeHTanbHbBIE CPECTBA: 1
TPAHCISATOP, OTIATINK, TPOPUITHPOBIIHMK
Cpena mporpammupoBanust. Kommumnsius

67 Y UHTEpHIpEeTalus IPOrpaMm. |
Buptyaneuble Mmanmnbl. IHTErprpoBaHHas
cpena pa3paboTKu

68 MeToap! 0T/Ia iK1 TPOrpaMM 1

69 Tunsl nepeMeHHBIX B SI3bIKE |
pPOrpaMMHPOBaAHUS

70 O0paboTKa HeNbIX Yncem 1

71 O0paboTKa BEIIECTBEHHBIX YHCEI 1

72 CiydaifHble U MCEBIOCTYyYalHbIC YHCIIA 1

73 Bersnenus. CnoxHele yciaoBus 1

74 [ukmsl ¢ ycinoBueM 1
[{MKBI MO TEPEMEHHOM.

75 B3anMo3aMeHs1eMOCTh pa3JINuHbIX BUJIOB 1
IIUKJIOB

76 O0paboTKa HATYpAJIBHBIX YHCEIT C |
M CII0JIb30BAaHUEM LIMKJIOB
HaxoxeHue Bcex MpOCThIX YHCEI B

77 3alaHHOM nuanasone [IpakTuueckas 1 0.5

pabota o Teme «PemnieHne 3agaq METOIOM
nepebopay




78

NuBapuaHT nukia

79 JlokyMeHTHpOBaHUE TPOTPAMM

20 OO0paboTka JTaHHBIX, XPAHSIIIMXCS B
daiinax

81 PasOuenue 3amaun Ha ToA3agayun
Hcnonp3oBanue cTaHIapTHOM OMOIHOTEKH

%) s3bIKa IporpamMmupoBanus. [logkmouenue
O6UONIMOTEK MOAIIPOrPaMM CTOPOHHUX
MPOU3BOAUTENEH

83 [oanporpamMmsl (poueayps! U PyHKITUHN)

84 [MoanporpamMmsl (Tpoueayps! U PyHKITUHN)

85 [TpakTraeckas paboTa o TeMe
"Pa3paboTka mogamporpamm"
Pexypcus. PekypcuBHbIE 00BEKTHI

26 (ppakransl). PekypcuBHBIE poLieyphl U
¢bynkuuu. Mcnons3oBaHue cTeka ajs
OpraHU3allliy PEKYPCUBHBIX BBI30BOB

27 KonrtponeHas pabortamno teme
" AJITOPUTMBI U TpOrpaMMHUpoBaHue"

28 MonaynbHBIA TPUHIUII TOCTPOCHUS
porpaMm

89 UucneHHbIe METOIBI

90 [TpakTraeckas paboTa o TeMe
«YucneHHoe peleHue ypaBHEeHU

o1 Hcnonp3oBanue AUCKpeTU3auU B
BBIYHMCIIUTENBHBIX 3a/1a4ax

9 [TpakTraeckas paboTa o TeMe

«ITpubnmxEHHOE BRIMUCICHUE JUTHH




KPUBBIX U IO Guryp»

93

[IpakTraeckas padota mo Teme «Ilouck
MakcUMyMa (MUHUMYMa) GYHKIIAN

94

O06paboTka CUMBOJBHBIX TaHHBIX.
AnTopuTMBI 00pabOTKH CUMBOJIBHBIX
CTPOK: TOACUYET KOJIMYESCTBA TOSIBJICHHM
CHUMBOJIA B CTPOKE

95

Anroput™bl 06pabOTKU CUMBOJIBHBIX
CTPOK: pa30MeHNE CTPOKH Ha CJIOBA 110
poOeTbHBIM CUMBOJIAM

96

Anroput™bl 00pabOTKU CUMBOJIBHBIX
CTPOK: TIOMCK MOACTPOKH BHYTPHU JaHHOM
CTPOKH; 3aMEHa HalICHHOW MOJACTPOKHU Ha

APYIryro CTPOKY

97

[IpakTryeckas pabora mo Teme
"Ob6paboTKa CTPOK C UCIIOIH30BAHHEM
(GYHKIHMA cTaHIapTHON OMOIMOTEKH S3bIKA
MpOrpaMMHUpPOBAHUS"

98

['eneparus coB B 3aJaHHOM ajipaBUTE

99

Maccusel n IIOCJIEA0OBATCIBHOCTH YN CEII.
[TpakTraeckas paboTa o TeMe
"3anonHeHue maccupa"

0.5

100

OO000ImEHHBIE XapaKTePUCTUKHA MACCUBA

101

JInHeHbBIN MOUCK 3aJaHHOI'O 3HAUECHUS B
maccuse. [Ipaktudeckas pabora mo Teme
"JInHEeHHbBII TONCK 3aJaHHOI'0 3HAUYEHU B
Maccuse"

0.5

102

[IpakTnueckas padora mo reme "llonck




MHUHUMAJIBHOTO (MaKCHUMaJIbHOTO)
3JIEMEHTAa B YUCIIOBOM MaccuBe"

CopTupoBKa OJHOMEPHOI'O MacCHBa.
IIpocTbie METOABI COPTUPOBKHU.

103 [TpakTraeckas padota o Teme "IIpocTeie 1 05
METO/Ibl COPTUPOBKH MaccuBa'
CoptupoBka ciausinueM. beictpas

104 COPTHPOBKA MaccuBa (AITOpUTM | 0.5
QuickSort). [IpakTrdeckas paboTa o Teme ’
"beicTpasi copTupoBka MmaccuBa'
JIBOMYHBIN IIOUCK B OTCOPTUPOBAHHOM

105 maccuBe. [IpakTuueckas paboTa 1o reme 1 0.5
" JIBOMYHBIA TOHCK"

106 JIByMepHBIE MacCHUBBI (MATPHUIIBI) 1

107 Anroput™bl 06pabOTKH MaTpPHUIL 1

108 Pemienne 3anau aHanm3a JaHHBIX 1

109 CpenctBa TEKCTOBOIO Mpoleccopa 1

110 KomnbrotepHas BEpcTka TeKCTa 1
[IpakTnueckas pabora o reme "BépcTka

111 JIOKYMEHTOB C MAaTEMAaTUYECKUMU 1 1
dbopmymnamu"

112 HNHCcTpyMeHTBI peLieH3upoBaHus 1

1 [IpakTHueckas pabora mo reme 1 |

3 "MHOrocTpaHUYHbIE TOKYMEHTHI"

O6naunbie cepBuchl. KomnekTuBHas

114 pabota ¢ nokymentamu. [IpakTudeckas 1 0.5

pabota o Teme "KoekTuBHas padora ¢
JTIOKyMeHTamu'"




115

AHann3 maHHbIX. bonbime naHHEIE

116

ManmuHoe o0ydeHue

117

AHanIM3 JaHHBIX C TOMOMIBIO YJIEKTPOHHBIX
Ta0JInI

118

KonTtpospaast paboTa 1o Teme
"UndopmanmonHbie TEXHOTOTHI"

119

[ocTpoenue rpadukoB GyHKIUI.
[IpakTrueckas pabora 1Mo Teme
"Harnsignoe npeacTaBiieHUE Pe3ybTaTOB
CTaTUCTUYECKON 00paOOTKHM TaHHBIX B
BHJIC AMarpaMM CpeJICTBaMH peJaKkTopa
AJIEKTPOHHBIX Ta0IUI"

0.5

120

JIuauu Tperaa. [Ipakrudeckas padota mo
teme "[logbop nmuHUM TpeH A,
IIpOrHo3uposaHue”

0.5

121

IMon6op mapamerpa. [IpakTuueckas padbora
1o Teme "YnciaeHHoe pelnieHue ypaBHEHUI
C TIOMOIIIBIO TT0I00pa mapameTpa"

0.5

122

OnTtumn3anus Kak MOUCK HauIy4qIlero
pelIeHus B 3alaHHbBIX YCIOBUSX.
[TpakTraeckas padota o Teme "Perenue
3aJ1a4 ONTUMHU3AIUH C TOMOIIBIO
3JIEKTPOHHBIX TaOIUI"

0.5

123

Anroput™bl 00pabOTKU CUMBOJIBHBIX
CTPOK: pa30MeHNE CTPOKH Ha CJIOBA 110
poOeTbHBIM CUMBOJIAM

124

AnroputMbl 00pabOTKU CUMBOJIBHBIX
CTPOK: TIOMCK MOACTPOKH BHYTPHU JaHHOM




CTPOKH; 3aMEHa HalICHHOM MOJICTPOKHU HA
APYTy10o CTpOKY

[pakTrueckas paboTa mo Teme
"Ob6paboTKa CTPOK C UCIIOIH30BAHHEM

125 (GYHKIMM CTaHIapTHON OMOIMOTEKH S3bIKA 1
MpOrpaMMHUPOBAHUS"

126 ['eneparus coB B 3aJaHHOM ajipaBUTE 1
MaccuBsbl 1 MOCJIEIOBATEIIEHOCTH YK CET.

127 [TpakTraeckas paboTa 1o TeMe 1
"3anosHeHue maccuBa"

128 OO000ImEHHBIE XapaKTePUCTUKHA MACCUBA 1
JInHeHBIN MOUCK 3aJaHHOI'0 3HAYECHUS B

129 maccuse. [IpakTruueckas pabora o reme |
"JInHEeHHBII TONCK 3aJaHHOI'0 3HAUYEHU B
Maccuse"

130 JIByMepHBbIE MacCUBBI (MAaTPHIIBI) 1

131 AnTopuTMBI 00pabOTKH MAaTPHI] 1

132 Pemienne 3anau aHanm3a JaHHBIX 1

133 CpencTBa TEKCTOBOTO Mpoleccopa 1

134 KomMmnberoTepHas BEpcTKa TEKCTa 1

135 HToroBast KOHTpoOJIbHAs paboTa 1

136 Htorosas koHTposibHas paboTa 1

OBHIEE KOJIMYECTBO YACOB I10
I[TPOI'PAMME

136

17.5




11 KJIACC

KoanuecTBO 9acos JJIeKTPOHHBIE
° aTa U(poBbI
Jlj/l'[ Tema ypoka Beero KonTtposbubie | IlpakTnyeckue §3yqeﬂnﬂ sﬁlil;zna;nbnme
padoThI padoTbI pecypen
KonmyecTBo nadopmanmm 1
2 ANTOPUTMBI CoKaTUs TaHHBIX 1
3 Anroput™ Xagppmana 1
[TpakTraeckas padota o Teme "Cxatue
4 JAHHBIX C MIOMOIIBIO aIrOpUTMa 1 1
Xaddmana"
5 Anroputm LZW 1
ANTOPUTMBI CKaTUA TAHHBIX C MOTEPSIMHU.
6 [IpakTuueckas padora o reme "Cxxatue 1 0.5
TaHHBIX ¢ oTepsmu (anroputmsl JPEG, ’
MP3)"
7 CkopocTh niepeiaun JaHHBIX 1
[ToMexoycTONUYNBBIE KOJBI 1
[IpakTuyeckas paboTa 1o Teme 1 |
? "ITomexoycTOWYHMBBIE KOJBI"
Cucrembl. KOMIOHEHTBI CUCTEMBI U X
10 B3anmoieiicTBrue. CHCTEeMHBIN 3P eEKT. 1
YrpasneHnue kak HHGOPMAaIHOHHEIHA
nporiecc. O6parHas CBSI3b
11 Moaenu 1 MoJaeIupOBaHHUE 1
12 I'pader 1
13 Pemenue 3ama4 ¢ momorpio rpadoB 1




14

HepeBbs

15 OCHOBBI TEOPHUU UTP
[pakTuueckas padora mo reme "[lonck

16 BBIMTPBIIIHON CTPATETUU B UTPE C ITOJHOU
nHpopmarmen"

17 CpenctBa UCKYCCTBEHHOTO MHTEIUIEKTA

13 [IpakTuueckas padora no reme "Cpezncraa
HCKYCCTBEHHOI'O MHTEJIEKTa"
dopmanu3anus MOHATHS AITOPUTMA.

19 Manmna TeropuHra Kak yHuBepcaibHas
MOJieJib BbruuciaeHui. Tezuc Yépua—
TeropuHra
[TpakTrueckas paboTa 1o Teme

20 "CocTaBiieHre MPOCTOM TPOTrPaMMBbI JIst
MaimHbl Teropunra"

21 Manmna Ilocta

22 Hopwmanbabie anropudmsl MapkoBa
ANropUTMHYECKH HEpa3pEIMMBbIE 3aJaUH.

23 3agauda octaHoBa. HeBO3MOXXHOCTH
aBTOMATHYECKOU OTJIaJKU IPOrpaMM

24 CnoXHOCTh BBIYMCIICHUI
ITonck npOCTHIX YKCEIN B 3aJaHHOM

25 JMana3oHe ¢ MOMOIBIO allropuT™Ma
«pemeto OparocheHarn

%6 [Tpaktrueckas padota o Teme "Ilouck
IIPOCTHIX YHCEJ B 3aJaHHOM AHana3oHe"

7 MHoropa3zpsHble Leble Yncia, 3aJa41

JUTMHHOM apu(pMeTUKn




28

KontponbHas padora mo teme "Teopus
aJaropuTMoB"

29

CrnoBapu (accoluaTuBHBIC MACCHUBEI,
0TOOpaxeHust). X3I-Ta0IHIIbL.
[MTocTpoenue anpaBUTHO-4ACTOTHOTO
CIIOBapst sl 3aIaHHOTO TEKCTa

30

[IpakTuueckas pabora o reme
"TTocTpoenue andaBUTHO-4ACTOTHOTO
cJoBaps Uil 3aJJaHHOTO TekcTa"

31

AnHanm3 TexcTa Ha €CTECTBEHHOM S3BIKE.
Brinenenne mociaenoBaTeIbHOCTEH 1O
mabnony. PerynspHbie BeIpaKEeHUS.
YacTOTHBIN aHAIN3

32

[TpakTraeckas pabota o Teme "AHamus
TEKCTa Ha €CTECTBEHHOM S3bIKE"

33

Crexu. AHanu3 NpaBUILHOCTH CKOOOYHOTO
BBIPAJKEHUS

34

Beruncnenue apupmernyeckoro
BBIPAYKEHUS, 3aIICAHHOTO B MTOCT(HUKCHOM

dbopme

35

[TpakTrueckas paboTa 1Mo Teme
"Berancinenue apudMeTHuecKoro
BBIPA)KEHUS, 3aIIMCAHHOTO B MTOCT(HUKCHOM

dopme"

36

Ouepenu. Mcrionp3oBaHue ouepen AJis
BPEMEHHOTO XpaHEHHUS TAaHHBIX

37

[IpakTudeckas paboTa 1o Teme
"Ucnons3zoBanue ouepean"




38

HepeBbs. Peanuzanus nepesa ¢ TOMOIIBIO
CCBUTOYHBIX CTPYKTYp. [[BonuHbIC
(bunapusbie) nepesbs. [locTpoeHue nepesa
JUIS 3aTAaHHOTO apu(PMETHIECKOTO
BBIpaKCHHUS

39

[TpakTrueckas paboTa 1o Teme
"Ucnonp3oBaHne 1€PEBbEB IS
BBIYUCIICHUS apU(PMETHISCKUX
BbIpakKeHUI"

40

PekypcuBHbBIC alropuT™MBbI 00X01a AepeBa.
Hcnonp30BaHue CTEKA U OUSPEIN IS
obxona nepesa

41

PekypcHBHBIC alropuTMBI 00X0/1a JIepera.
Hcnone30BaHne cTEeKa U OYEPEIN JUIS
o0xoma nepesa

42

Anroputmsl Ha rpadax. Iloctpoenue
MUHUMAaJIbHOTO OCTOBHOTO JepeBa
B3BEIICHHOTO CBSI3HOTO
HEOPUEHTHPOBAHHOTO rpada

43

O06xon rpada B riryouny. O6xox rpada B
HIPUHY

44

KonnuecTBo paznuuHbIX MyTel MEXKIY
BEPIIMHAMU OPUEHTUPOBAHHOIO
aIUKIINYECKOro rpada

45

Anroputm JIelKCTpBbI.

46

[TpakTrueckas paboTa 1o Teme
"BbrunciaeHue AIuHbl KpaTyailuero myTu
MeX/1y BepIIMHaMU rpada (aaroputm




JevikcTpsn)"

47

Anroputm ®noiiga—Yopiiania

48

3anauu, pemaemMsple ¢ IOMOILBIO
JUHAMUYECKOT0 IPOrPaMMHUPOBAHMUS:
BBIYMCIICHUE PEKYPCUBHBIX QYHKLNN

49

[TpakTrueckas paboTa 1Mo Teme
"BeraucineHue peKypcuBHBIX (QYHKIIUH C
MOMOIIIBIO JMHAMHYECKOTO
MpOrpaMMHUpPOBaHUs"

50

3agauu, penaeMple ¢ MOMOIIIBIO
JUHAMHUYCCKOI'O HpOI‘paMMI/IpOBaHI/I}IZ
HOI[C‘IéT KOJIM4YeCTBa BapI/IaHTOB

51

[Tpaktraeckas padota o Teme "Ilomcuér
KOJIMYECTBA BAPUAHTOB C IIOMOILBIO
JUHAMUYECKOT0 IPOrpaMMHUPOBAHUS"

52

3agauu, pemaeMble ¢ MOMOIIBIO
JTUHAMHUYECKOTO TPOTpaMMHUPOBAHMS:
3aJa4d ONTUMU3AINU

53

IlonsTHe 0 mapagurmax
nporpammupoBanus. O630p sI3BIKOB
IIPOrpaMMHUPOBaHUS

54

[TonsiTe 06 0OBEKTHO-OPUEHTUPOBAHHOM
[IPOrpaMMHUPOBAHUU

55

O0bekTHI U Kitacchl. CBOIiCTBA U METOIbI
00BLEKTOB

56

OOBEKTHO-OPUEHTHPOBAHHBIN aHAIIN3

57

KontponsHas padora no reme "OOBEKTHO-
OpPUEHTUPOBAHHOE MOrpaMMHUpoBaHue"




Pazpabotka mporpamm Ha OCHOBE

58 00BEKTHO-OPHUEHTHUPOBAHHOTO NOIX01a
[IpakTuueckas padora "Pa3paboTka
59 IIPOCTOM ITPOrPaMMBI C UCIIOJIb30BAHUEM 1
KJ1accoB"
WNukancynsuus. [Ipaktudeckas padbora mo
60 teMme "Pa3paboTka kiiacca, HCTIOIb3YIOIIETO 0.5
MHKaNCyysiuio"
61 Hacnenosanue. [lomumopduszm
[TpakTrueckas paboTa 1Mo Teme
62 "Pa3zpaboTka nepapxuu Kiaccon" 1
Cpenpl ObICTpOI pa3pabOTKH MPOTPAMM.
63 [IpoexTupoBanue uatepdeiica
M0JIb30BATENS
64 [IpoexTupoBanue naTEpdEiica
MOJIb30BATENIS
65 Hcnonb30BaHuE TOTOBBIX YIPABISEMBIX
3JIEMEHTOB JJIsl IOCTPOECHUSI UHTepdeiica
[IpakTuueckas pabora o reme
66 "Pa3paboTka nporpaMmsI ¢ TpapuIecKumM 1
untepdeiicom”
67 N3ydeHnune BTOpOro s3bIka
POrpaMMHUPOBAHUS
63 NzyyeHnne BTOpPOroO SI3bIKA
IPOrpaMMHUPOBAHUS
69 OTansl KOMIIBIOTEPHO-MAaTEMaTHYECKOTO
MOJICTUPOBAHUS
70 JluckpeTrusanus npyu MaTeMaTHYECKOM




MOJEITUPOBAHUU HETIPEPHIBHBIX TPOLIECCOB.
MogenupoBaHue IBUKEHUS

71

[IpakTudeckas paboTa 1o Teme
"MonenupoBaHue ABUKEHUS"

72

MonenupoBaHue OMOJIOTUUYECKUX CUCTEM.
[TpakTrueckas paboTa 1Mo Teme
"MopenupoBaHue OMOJIOTUYECKUX CUCTEM "

0.5

73

MarteMaThHueCKHUE MOJIEAN B SKOHOMUKE.
BrrancnutenbHbIe SKCIEPUMEHTHI C
MOJEISIMHU

74

BepositHocTHBIE MOaenu. [IpakTuyeckas
pabota o reme "MiMuTanmoHHOE
MOJEINPOBAHUE C IIOMOILBI0 METOAA
MonTte-Kapno"

0.5

75

KomnproTepHoe MOAETNPOBAHNE CUCTEM
yIpaBIeHUS

76

OOpaboTka pe3ysbTaTOB YKCIIEPUMEHTA

77

Tabmuunble (pensInOHHbIE) 0a3bl JAHHBIX

78

ITouck, copTupoBKa U GHIBTPALIUS
JAHHBIX. 3alPOChI HA BEIOOPKY NaHHBIX.
3amnpockl ¢ napaMmeTpaMu. Beraucisiembie
T0JIA B 3alpocax

79

[MpakTuueckas pabora mo reme "Pabora ¢
roTOBOM 0a30ii JaHHBIX"

80

Muorora0nuaable 0a3bl JaHHBIX. THUIIBI
cBsI3eil Mex Iy Tabnunamu. Buenmmuii
k104, IleaocTHOCTh 6a3bl JaHHBIX

81

[TpakTrueckas paboTa 1Mo Teme




"Pa3paboTka MHOTOTa0IMYHOM Oa3bI
NaHHBIX"

3anpockl K MHOTOTa0JIMYHBIM Oa3aM

82
TAHHBIX

23 [TpakTrueckas padoTa o Teme "3ampockl K
MHOIroTa0JIN4YHON 0a3e qaHHBIX"

84 S3pIk ynpasneHus gaHHbIMH SQL
[IpakTudeckas paboTa 1o Teme

85 "VrpaBneHue JaHHBIMU C TIOMOILBIO SA3bIKA
SQL"

26 HepensimonHbie 0a3bl JaHHBIX.
DKCIEPTHHIE CUCTEMBI

87 HNuTepHeT-npuinoxeHus
IlonsiTHEe O CEPBEPHON U KIIMEHTCKOU

88 yacTsx caiita. TeXHOIorust «KJIMEHT —
cepBep», €€ JOCTOMHCTBA U HEAOCTATKH

89 OcHogsl s361Ka HTML

90 [IpakTudeckas paboTa 1o Teme
"NHpopMaiOHHbIE TEXHOIOTHH"

91 OcHogsl s3p1Kka HTML

92 OcHogsl s361Kka HTML
[IpakTuueckas padora no reme "Coznanue

93 BeO-CTpaHUIIbI, BKIFOYAIOIICH
MYJIbTUMEUHHBIE O0BEKTHI (PUCYHKH,
3BYKOBBIC JIaHHBIC, BUJIEO)"

94 OcHoBbI KackaaHbIX Ta0auI cTuiei (CSS)

95 [TpakTrueckas paboTa 1Mo Teme

"OdopmieHne CTpaHHUIIbI C TOMOIIIBIO




KacKaIHbIX TaOuI cTriein”

96

Cuenapuu Ha si3b1Ke JavaScript

97

Cuenapuu Ha si3b1ke JavaScript

98

®opmbl Ha BeO-CTpaHUIIE

99

[TpakTraeckas pabota o Teme "OO6padoTKa
TaHHBIX Gopm"

100

Pasmemenue Be6-caiiToB. Ycmyra
XOCTHHTA. 3arpy3ka (aijaoB Ha CalT

101

Kagpuposanue. McnipaBnenue
nepcrexkTusbl. [ ucrorpamma. Koppekuus
YPOBHEH, KOPPEKLUs [[BETA.
OObeciBeUMBaHUE IIBETHBIX N300pakKeHUH

102

BBoj n3o00paxeHuii ¢ ©CTI0JIb30BaHUEM
pa3IMYHBIX HU(POBBIX YCTPOHCTB.
[IpakTuueckas pabora o reme "O6paboTka

uudpoBbix pororpadwuit”

0.5

103

Perymm. Pabota ¢ obnactsamu. OUIbTPHL
[IpakTuueckas pabora mo reme "Perymb
u¢ppoBeIX poTorpaduit”

0.5

104

Mmuorocnoiiabie n3o0paxeHus. TeKcToBbIe
ciou. Macka cnos. Kanansl. Coxpanenue
BBIJICTICHHOU 0071acTH

105

[IpakTudeckas paboTa 1o Teme
"MHuorociolHbIe H300pakeHus"

106

[ToaroroBka WILTIOCTpAITNH 171 BeO-CalTOB.
[IpakTudeckas paboTa 1o Teme
" AHUMHPOBaHHbIE H300paKeHUS"

0.5

107

Bekropnas rpaduka. Bekropuzamus




PacTpPOBBIX H300pAKECHHI

[TpakTraeckas padbota mo Teme "BekTopHas

108 I — 1 1
109 Hp"I/IHI_[I/IHBI HOCTpoeHUH;I U peAaKTUPOBAHUS |
TpEXMEPHBIX MOJenel
110 HpaKTI/I‘IeCK"aSI pabora o Teme "Co3znanue 1 1
IIPOCTHIX TPEXMEPHBIX Moaeei"
111 Cerounbie Moaenu. Matepuanbl 1
112 [TpakTrueckas padota o Teme "CeTouHbIe 1 1
monenn"
113 MoienupoBaHe UCTOYHUKOB OCBEILICHUSI. 1
Kamepsbr
KonTtponbHas paboTa 1o teme
114 "KoMIIbIOTEpHO-MAaTEMATUYECKOE 1
MojenupoBanue”
115 AmutuBHBIE TeXHOJIOTHH (3D-puHTEPHI) 1
116 [ToHsiTHE O BUPTYAIbHON PEATLHOCTH U 1
JIOTIOJIHEHHOW PEAJIbHOCTH
OBLIEE KOJIMYECTBO YACOB I10 136 15

I[TPOI'PAMME
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