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10 KJIACC

Mud¢posast rpaMOTHOCTH

TpeGoBanus TeXHUKH 0€30MTACHOCTH U TUTHEHBI TIPU paboTe ¢ KOMIBIOTEPAMH U IPYTUMU
KOMIIOHEHTaMH IU(PPOBOTO OKPY>KEHHUS.

[IpuHnumer paboThl KOMIBIOTEPOB U KOMITBIOTEPHBIX CHCTEM. ApXuUTekTypa ¢GoH
Heiimana. ABTomMaTH4eCKO€ BBITIOIHEHUE MMPOTpaMMBbI TiporieccopoM. OrnepaTuBHasI, MOCTOSTHHAS
U JoJroBpeMeHHass mamaTtb. OOMEH JaHHBIMH C TMOMOINbI0 IHH. KOHTposuiepsl BHEUTHUX
ycTpoucts. [IpsMoit qocTym kK maMsTH.

OcHOBHBIE TEHACHIIMM Pa3BUTHUA KOMIBIOTEPHBIX TexHojoruu. [lapamnensHbie
BBIUMCIICHUS. ~ MHorompoueccopusie  cucteMbl.  CynepkomibioTepel.  PacnpenenéHnbie
BBIYUCITUTEIIBHBIE CHCTEMBI U 00paboTKa O0IBIINX JaHHBIX. MOOMIIBHBIE ITU(POBBIE YCTPOHCTBA
U UX POJb B KOMMYHHKAlUSX. BCTpOGHHBIE KOMIBIOTEPH. MHKPOKOHTPOJUIEPHI.
PoGoTuznpoBaHHbIe MPOU3BOICTRA.

[IporpamMmHOe oOecmieyeHHE KOMITBIOTEPOB W KOMIBIOTEPHBIX CHCTEM. Bwuibl
MPOTPaMMHOTO oOOecrnedeHus: U uX HazHadeHue. OCOOCHHOCTH MPOTPaMMHOTO OOecreyYeHus
MOOWIBHBIX ycTpolcTB. [lapammensHoe mporpammupoBanue. CHCTEMHOE MPOTPaMMHOE
obecrieuenue. OrmnepanMoOHHBIE CHUCTEMBI. YTHIHTHL. JlpaiiBepsl ycTpoiicTB. MHcTammsamus wu
JNEUHCTAJUIALNS POTPAMMHOT0 00eCIIeUeHHS.

daiinoBbie CUCTEMBI. [IpHHIMIIBI pa3MeNIeHUs] 1 IMEHOBaHUS (DailJioB B TOJITOBPEMEHHOM
namste. [1labmons! 11 omucanws rpymi (aitios.

[IporpammHOe oOecnieuenue. JIneH3npoBaHue MporpaMMHOTo oOecrieueHus U MUGPOBBIX
pecypcoB. IlpompuerapHoe u cBoOomHOE mporpaMMHOe obecredenune. Kommepueckoe u
HEKOMMEpPUECKOE HCIOIb30BaHUE MPOTrpaMMHOTO olecnedyeHuss U IU(POBBIX PECYPCOB.
OTBETCTBEHHOCTh, yCTaHABIMBAaEeMas 3aKoHOAAaTenbCcTBOM Poccuiickor @enepaunun  3a
HEMPaBOMEPHOE UCIOIB30BaHUE MPOTPAMMHOI0 o0ecrieueHus: U HU(PPOBBIX PECYPCOB.

[IpyHUMIIBI TOCTPOEHUSI M almnapaTHble KOMIIOHEHTBI KOMIIBIOTEpHBIX ceTeil. CeTeBble
npoTokoJiel. Cets UHTEpHET. Afpecanus B cetu MHTepHeT. [IpoTtokomsr creka TCP/IP. Cucrema
JTIOMEHHBIX UMEH.

Paznenenne IP-cetu ©Ha moacetm ¢ momomblo  Macok  mojacereid.  CereBoe
agMuHucTpupoBanue. [lomydyeHne NaHHBIX O CETEBBIX HACTpoMKax KommbroTepa. IIpoBepka
HaJM4Ms CBA3M C y3JI0M ceTu. OnpeaeneHrne MapuipyTa ABUKEHUS [TaKETOB.

Buner nestensnoctn B cetu HMutepHer. CepBucel Murepnera. ['eomHpopManmoHHbIE
CUCTEeMbI. [ €OJIOKAIlMOHHBIE CEPBUCHI PEATBbHOTO BpeMEHH (Hampumep, JOKalus MOOUIIBHBIX
TeneOHOB,  OMpeAeNieHHE  3arpy’KeHHOCTH  aBTOMAarucTpaieil),  MHTEPHET-TOProBIs,
OpoHUpOBaHUE OUJIETOB U TOCTHHHIL.

l'ocynapcTBeHHBIE 37E€KTPOHHBIE CEpBUCHI U yciayru. ColMalbHbIE CETH — OpraHu3alus
KOJUIEKTUBHOTO B3aUMOJICHCTBUS U oOMeHa AaHHbIMU. CeTeBOil STHUKeT: MpaBuia MOBEICHUS B
kubepnpoctpancTBe. [IpoOnema TOMIMHHOCTH ToNydeHHOW uHpopManuu. OTKpBITHIC
o0Opa3oBaTelbHbBIE PECYPCHI.

TexHOreHHble W SKOHOMHYECKHE  yrpo3bl, CBSI3aHHbIE C  HCIOJb30BAHHEM
nH(OPMAIMOHHO-KOMMYHUKAIIMOHHBIX TeXHOJIOTUH. O0111e TpoOIeMbl 3auThl HH(OOPMALIUY U
uHpopmannoHHo OezomacHocTu. CpencTBa 3amuThl  HHQOpPMAIMK B KOMITBIOTEPAX,



KOMIBIOTEPHBIX CETSAX W aBTOMAaTU3UPOBAHHBIX HWHPOPMAIMOHHBIX cucTeMax. IIpaBoBoe
obecnieueHrne HHHOPMAIMOHHON 0E30MIaCHOCTH.

[IpenoTBpaimieHie HECAHKIIMOHHMPOBAHHOTO JIOCTyNA K JMYHOW KOHQHUACHIHMATBHON
uHbOpMalMY, XpaHALICWCSs Ha TEPCOHAIBHOM KOMIIBIOTEpE, MOOWMIIBHBIX YCTPOWUCTBAX.
BpenonocHoe mnporpamMMHOoe oOecriedeHne M CrnocoObl OOpsObI ¢ HUM. AHTHBHUPYCHBIE
nporpammbl. Opranu3anus JHYHOTO apxuBa nHpopmanuu. PesepBHoe konuposanue. [laponbHas
3allUTa apXHUBa.

HIndpoanue nanubix. CumMMeTpuuHble 1 HecuMMeTpuuHble mupsl. [Hudpsr mpoctoit
3amensl. [udp Lesaps. [lndp Bwkenepa. Anroputm mudposanus RSA.

TeopeTnueckune 0CHOBbI HH(POPMATHKHU

Wudopmanms, nanusie u 3HaHusA. MHDOpMAIIMOHHBIE MPOLECCH B MPUPOJE, TEXHUKE U
oOmiecTse.

HenpepbiBHBIE M JUCKpETHBIE BEIUYMHBI U cUrHaibl. HeoOXoauMocTh AMCKpeTU3aluu
nH(popmaluy, TpeIHa3HadYeHHOMN AJIs XpaHEeHUs], iepeayn 1 00paboTKU B HU(PPOBBIX CUCTEMAX.

JIBonyHOoe KoaupoBaHue. PaBHOMEpHBIE M HEpaBHOMEpHBIE KOJbl. JlekoaupoBaHue
COOOILIEHNH, 3allMCaHHBIX C MOMOUIbI0 HEpaBHOMEPHBIX KoA0B. Yciosue dano. Iloctpoenue
OJIHO3HAYHO JIEKOJAMPYEMBIX KOJIOB C IMOMOINBIO JAepeBa. EQUHUIBI M3MepeHUs KOJIM4ecTBa
nHpopmanuu. AndaBUTHBIN MOIXO0] K OLIEHKE KOJIMYeCTBa MHPOPMAITIH.

Cucrempl cumcienus. Pa3BépHyTas 3amuch LENbIX U JPOOHBIX YHCEN B MO3ULMOHHON
cucreme cuucieHus. CBONCTBa MO3WIMOHHOM 3allUCH YHMCIIA: KOJWYECTBO LHU(p B 3aIluCH,
MPHU3HAK JIEJIMMOCTH YHUCJIa Ha OCHOBAHUE CHUCTEMbI CUMCJIEHMs. AJTOPUTM MEpeBOJa IIeJIOro
yuciia u3 P-MYHON CUCTEMBI CUUCIIEHUS B JECITUUHYIO. AJITOPUTM IepeBoJa KOHEUHOU P-nuHoi
IpoOU B IECATUUHYIO. AJITOPUTM NEPEBOA 1IEJIOTO YMCIIA U3 IECATUYHON CUCTEMbI CUUCIICHUS B
P-uunyro. I[lepeBon koHeuHOW necaTuuHOW Apodbu B P-wunyro. /[BowuHas, BocbMepuyHas U
LIECTHAALATEPUYHAsT CUCTEMbl CUMCIICHUS, CBA3b MEXAYy HUMU. Apu(MeTHUECKHE ONepaluu B
MO3UIMOHHBIX CHUCTEMax CYMCICHUA. TpouuHas ypaBHOBEIIEHHAas CHUCTEMA CYMCICHHUS.
JIBONYHO-/I€CATUYHASI CUCTEMA CUUCIIEHUS.

Komupoanue TtekcroB. KomupoBka ASCIl. OpnoGaiitabie komupoBku. CTaHmapT
UNICODE. KomupoBka UTF-8. Omnpenenenne wuHpoOpManmmoHHOTO 00BEMA TEKCTOBBIX
COOOILIEHU .

Koauposanue nzobpaxenuid. Onenka MHGOpMaMOHHOro 00bEMa rpaduyeckux JTaHHBIX
IIPU 3alaHHBIX pa3pelieHUH U INIyOMHE KoJaupoBaHMs LBera. lIBeToBele Monenu. BekropHoe
koaupoBanue. Popmartsl rpapudeckux dainos. TpéxmepHas rpaduka. OpakranpHas rpaduka.

KoaupoBanue 3Byka. OueHka HH(OPMAIMOHHOIO 00bEMaA 3BYKOBBIX JaHHBIX IIpU
3aJJaHHBIX YaCTOTE AUCKPETU3ALUHU U PA3PATHOCTH KOJUPOBAHUS.

AunreOpa noruku. IloHstue Bbicka3biBaHMs. Bbicka3biBaTenbHble (OpMBI (IIPEIUKATBHI).
KBaHTOpBI CyI1€CTBOBAHUS U BCEOOIIHOCTH.

Jlornueckue omnepanuu. TaGnauupl UCTUHHOCTH. Jlormdeckue BblpakeHus. Jlormueckue
TOXKJecTBa. J{oKa3aTeabCTBO JIOTMUYECKUX TOXAECTB C IOMOINBIO TaOIUI HCTHUHHOCTH.
Jlornueckue onepaunuy 1 onepanuy HaJl MHOXKECTBAMH.

3aKoHBl anreOpsl JOrMKH. DKBUBAJIEHTHBIC NMPEOOpa30BaHMsI JIOTHUECKUX BbIPAKEHUH.
Jlornueckue ypaBHEHHs U CUCTEMBbl YpaBHEHUII.

Jlornueckue (yHKUIUHU. 3aBUCHMOCTh KOJIMYECTBA BO3MOXKHBIX JIOTHYECKUX (YHKIUI OT
KOJIMYECTBA apryMeHTOB. [10JIHbIE CCTEMBI JIOTMYECKUX (DYHKIIHIA.

Kanonunueckue ¢Gopmbl J1orndeckux BblpakeHui. CoBepIICHHbIE IU3bIOHKTUBHBIE U
KOHBIOHKTHBHbIE HOpMaJIbHbIE ()OPMBI, AATOPUTMBI UX IIOCTPOEHUS 10 TaOIUIe UCTUHHOCTH.

Jlormueckue 3reMeHTHl B cocTaBe kommbroTepa. Tpurrep. Cymmarop. MHoropa3spsiaHblil
cymmarop. IlocTpoeHne cxeM Ha JIOTMYECKHX JJIEMEHTaxX IO 33JaHHOMY JIOTHYECKOMY
BBIPAKEHUIO. 3aIIUCh JIOTHUECKOTO BBIPAXKEHMSI 110 JIOTUYECKOU CXEME.



[IpencraBieHue 1eNbIX YUCEN B TaMATH KOMIIbloTepa. OrpaHu4eHHOCTh AMANa30Ha YUCeN
IIpY OTPAaHUYECHUU KOJIMYECTBA pa3psAnoB. llepemnosiHeHne paspsaHON CeTKU. be33HakoBble U
3HAKOBBIC JaHHBIC. 3HAKOBBIA OUT. JIBOMYHBIN JOMOJHUTEIBHBIN KOl OTPUIIATEILHBIX YHACEI.

[ToOuToBbIe nOTHMYeckue onepanuu. Jlornyeckuit, apuMeTHUecKuil W NHUKIUYECKUN
casurd. [lludppoBanue ¢ moMoub0 MOOUTOBOM orepanuu «uckiovaromee NI,

[IpencraBieHyre BELIECTBEHHBIX YHCEN B IaMATH KOMIIbIOTEpa. 3Hayalias 4acTb U
NOpsSIIOK  yMcna. Jluama3oH 3HA4eHMM BELIECTBEHHBIX uucen. [Ilpobiembl  xpaHeHUS
BEILLECTBEHHBIX YHCEJ, CBSA3aHHBIE C OrPAHUYEHHMEM KOJIMYECTBA pa3psAloB. BrinonHeHue
orepanuil ¢ BeeCTBEHHbIMU YK CIIAMH, HAKOIIJIEHUE OIIUOOK MPU BBIUMCICHUSIX.

AJITOPUTMBI U IPOrPaMMHPOBAHHE

Omnpenenenre BO3MOXHBIX PE3Yy/IbTaTOB padOThl MPOCTEMINUX aJTOPUTMOB YIPaBICHUS
WCIOJIHUTENSIMU M BBIYMCIUTENBHBIX anroputMoB. OrmpeneneHUe HCXOIHBIX IaHHBIX, MpU
KOTOPBIX aITOPUTM MOJKET J1aTh TpeOyeMblil pe3yabTar.

Oranbl pelieHus 3ajady Ha Kommbiorepe. MHCTpyMeHTanbHBIE CpeicTBa: TPaHCIATOP,
OoTNaAuuK, npo¢minpoBUK. KoMnuwiasmuss M uHTeprperauus HOporpamMM. BupryanbHbie
MalInHBbI.

WnuTerpupoBanHas cpeaa pa3paboTku. Meroapl oTiaaku mporpamM. lcnonb3zoBanue
TpaccupoBOUHBIX Tabmui. OTianounslii BeiBoA. [lomaroBoe BbIMOJIHEHHE MporpamMMsbl. Touku
octaHoBa. [IpocMOTp 3HaueHUl MepeMEHHBIX.

SI3pik mporpammupoBanus (Python, Java, C++, C#). Tunbl JaHHBIX: IEIOYHCICHHBIC,
BEIIIECTBEHHbIE, CUMBOJIbHBIE, Joruueckue. Bersnenus. Cioxubie ycaoBus. LIUKibI ¢ ycinoBuem.
[uknel mo nmepemeHHOW. B3aumMo3amMeHsIeMOCTh pa3IMYHBIX BUJOB IIUKIOB. MIHBapuaHT nuknia.
CocraBiieHne UKJIa C MCIOJIb30BaHUEM 3apaHee ONpeeEHHOTO MHBapUaHTa 1IUKIIA.

JlokymeHTupoBanue nporpamm. Mcnosib3zoBanue kommeHTapueB. [loaroroBka onucanus
MIPOrpaMMbl M HTHCTPYKLHH IS TIOJIb30BATEIIS.

Anroput™Mbel 00paOOTKM HaTypajbHBIX YMCEJ, 3alMCAaHHBIX B IMO3UIIMOHHBIX CHCTEMax
CUMCICHMs: pa30HeHHe 3amuch 4YHcia Ha OTHeNbHble LU(PBl, HAXOXKIACHHE CYMMBI U
Mpou3BeIeHUs (P, HAXOXKICHNE MAaKCUMAITbHOW (MUHUMAJIBHOM ) ITU(PHI.

HaxosxieHne Bcex mpoCThIX YMCEN B 3aJaHHOM auana3oHe. [IpencraBienue yucia B BUIe
Habopa MPOCTHIX COMHOXKUTENIEH. ANTOPUTM OBICTPOrO BO3BE/ICHUS B CTEIICHbD.

OO06paboTka naHHBIX, XpaHAmuxcs B (annax. TekcroBble U aBouuHbIC (aitibl. DaiioBbie
nepeMeHHsbIe ((aioBbie ykazarenn). Utenue u3 daitia. 3anuck B (aiii.

Pa3buenue 3amaun Ha nonzagauu. [loamporpammsl (mpoueaypsl U pyHkuun). Pexypeus.
PexypcuBHble 00BbekThI ((pakTansl). PekypcuBHbIC nporieaypsl U ¢GyHKIUU. Vcnosib3oBaHue
CTEKa JUIsl OpraHU3alMi PEKYPCUBHBIX BBI30BOB.

Hcnonb3oBanue cTaHmapTHOM OMOMMOTEKH s3bIKa HporpammupoBanusd. llogxiroueHue
OMONMMOTEK MOANPOrpaMM CTOPOHHUX MpoU3BoaUTeNed. MOAYNbHBIA MNPUHIUI TMOCTPOCHUS
MIPOrpaMM.

Uucnennsie Metoapl. TouHoe W MpUOMMKEHHOE perieHus 3afadd. YMCICHHBIE METOIbI
pellleHnus YypaBHEHUU: MeToJA mepedopa, METOA TMOJOBHMHHOTO JeneHus. [lpubmmkénnoe
BBIYKCIICHUE JUIMH KPUBBIX. BbruncieHue miomanei Guryp ¢ moMomibio YHCIECHHBIX METOJIOB
(MeTol MPsIMOYrOJIbHUKOB, MeTOJ Tpaneluii). ITouck makcumyma (MUHMUMYMa) (YHKIUU OJHOM
[IEPEMEHHON METO0OM IOJIOBUHHOTO JCIIEHUS.

O06paboTka CUMBOJIbHBIX JaHHBIX. BCTpoeHHbIe (PYHKIIMU S3bIKa IPOTPAMMUPOBAHUS IS
00pabOTKM CHMBOJIBHBIX CTPOK. AJTOPUTMBI 0OpaOOTKM CHUMBOJBHBIX CTPOK: MOJCUET
KOJINYECTBA MOSBJIEHUI CHMBOJA B CTPOKE, pa30MEeHHE CTPOKM Ha CJIOBAa MO MPOOEIbHBIM
CHUMBOJIaM, TIOUCK MOACTPOKH BHYTPU IAHHOW CTPOKH, 3aME€HA HaWJCHHOM IIOJCTPOKM Ha
JPYryto CTpoKy. ['eHepanys Bcex cJIOB B HEKOTOPOM ayi(haBUTE, YIOBJIETBOPSIONIMX 33JaHHBIM
orpannueHusiM. [Ipeobpa3zoBaHue yncia B CHUMBOJIBHYIO CTPOKY U 0OpaTHO.

MaccuBbl M TOCIEIOBAaTEILHOCTH 4Hced. BbrunciaeHne o0OOOIIEHHBIX XapaKTEPUCTHUK
JIEMEHTOB MacCHBa WJIM YUCJIOBOM IOCIIENOBATENBHOCTH (CyMMBI, IPOU3BEACHHUS, CPEIHETO



apu(METHYECKOTO0, MUHHUMAJIbHOTO W MAaKCHUMAaJbHOTO 3JEMEHTOB, KOJIMYECTBA 3JIEMEHTOB,
YIOBJIETBOPSIOIIUX 33JaHHOMY YCJIOBHIO). JINHEHHBIN MOUCK 3aJaHHOTO 3HAYEHUSI B MACCHUBE.

CoptupoBka OJHOMEPHOIrO Maccua. [IpocTbie METOIBI COPTUPOBKU (METOJ Iy3bIPHKA,
METOJI BBIOOpa, COpTHpOBKa BcTaBkamu). COPTHPOBKA CIUSHHEM. bbIcTpast COpPTUpOBKA MaccuBa
(anmroputm QuickSort). JIBoruHbIH MOUCK B OTCOPTUPOBAHHOM MaCCHUBE.

JIBymepHble MaccuBbl (MaTpulibl). AJTOPUTMBI 00pabOTKM JIBYMEPHBIX MAacCHBOB:
3al0JHEHHUE JIBYMEPHOTO YHMCIIOBOTO MaccHuBa IO 3a/laHHBIM IpaBUJiaM, IIOUCK 3JEMEHTa B
JBYMEPHOM MAacCHBE, BHIYMCIEHUE MaKCUMyMa (MUHUMYMa) U CyMMBbI 3JIEMEHTOB JIBYMEPHOTO
MaccHBa, IEpEeCTaHOBKa CTPOK U CTOJIOIIOB IBYMEPHOT'O MaccHBa.

HNHpopManoHHbIE TEXHOJIOTHH

TexcroBeiii nponeccop. PegakrupoBanue u dopmarupoBanue. [IpoBepka opdorpaduu u
rpamMMatuki. CpeacTBa MOMCKAa M aBTO3aMEHbI B TEKCTOBOM mpolieccope. Mcmonb3oBanue
ctiiieil. CTpyKTYpHUpOBaHHBIE TEKCTOBbIE JTOKyMEHTbl. CHocku, oriamieHue. KosuektuBHas
pabota ¢ nokyMeHTaMu. IHCTpyMEHTBI pelieH3upOBaHus B TEKCTOBBIX Mpolieccopax. Obnaynble
cepBuckl. JlenoBas nepenucka. Pedepar. [lpaBmwia nuTrpoBaHus KICTOYHUKOB B O(QopMIICHUS
oubmuorpaduueckux ccpiiok. OdopmiieHne cnucka JuTepaTypbl. 3HAKOMCTBO C KOMITBIOTEPHOM
BEpcTKON Tekcra. TexHuueckue cpeiacTBa BBojAa TekcTa. CrHenuaau3vpOBaHHbBIE CpEACTBA
PEeIaKTUPOBAHUS MATEMATUYECKUX TEKCTOB.

Ananmu3  ngaHHbiXx. OCHOBHBIE  3aJlaud  aHalu3a  JAaHHBIX:  IPOTHO3HPOBAHME,
KJlaccuuKanus, KiacTepusalus, aHaiau3 oTkJIoHeHui. [locienoBaTenbHOCTh pelIeHUs 3aaady
aHaJIM3a JaHHBIX: cOOp MEPBUYHBIX JAHHBIX, OUNCTKA U OI[EHKA KauecTBa JaHHBIX, BBIOOp W/WIH
MIOCTPOCHUE MOJIENIM, MpeoO0pa3oBaHME JaHHBIX, BU3YyaJlIM3alMs HaHHBIX, HMHTEpPIpETanus
pe3ynbraToB. [IporpaMMHbIe cpefcTBa U MHTEPHET-CEPBUCHI Ui 0OpabOTKU U MpenCTaBICHUS
naHHBIX. bonbpimue nannpie. MammaHoe 00yueHue. HTemeKTyaapHbIN aHAIN3 JaHHBIX.

AHanu3 JaHHBIX C MOMOINBIO AIEKTPOHHBIX TaOiuIl. BblunMcieHHe CyMMBI, CpeIHEro
apuMETHYECKOro, HauOoJbIIero (HAaMMEHBINET0) 3HA4YCHUs JAuama3oHa. BeluuciaeHue
koa¢dumeHTa KOppensiuuu BYyX psIoB AaHHBIX. [locTpoeHue croyiOuaThiX, JHUHEWYATHIX U
KpyroBeix auarpamm. [loctpoenue rpadukoB ¢pynkiuii. [logdbop auHUM TpeHAa, penieHne 3aaa4
MIPOTHO3UPOBAHUSL.

UucneHHoe pelieHre ypaBHEHHI ¢ MOMOIIbI0 mojbopa mapamerpa. OnTumMuzanus Kak
MOUCK HAWIy4YIllero pelieHus B 3aJaHHbIX ycioBusx. lleneBas yHKius, orpaHuyeHUs.
JlokanbHble W TJI00aTBbHBIT MUHUMYMBI LiefeBoil (GyHkiuu. PemieHue 3amad onTUMH3AIMHU C
MTOMOIIBIO ANEKTPOHHBIX TAOIHUII.

11 KJIACC

Teopernyeckue 0CHOBbI HHPOPMATHKH

Teopernueckne mMOAXOIbl K OICHKE KoJIW4yecTBa HH(OpManuu. 3aKOH aJJUTHBHOCTU
unpopmanuu. Gopmyna Xaprnu. Mudopmanus u BepostHocTs. Dopmyna lllenHoHa.

AnroputMmbl cxaTtus naHHbiX. Anroputm RLE. Anroputm Xaddmana. Anroputm LZW.
ANTOpPUTMBI CKAaTUS JAaHHBIX C MOTEPAMU. YMEHbBIICHHE TIyOMHBI KOJUPOBAaHUS IIBETA.
OcHoBHble uaen anroputmoB cxkatust JPEG, MP3.

CkopocTh Tepenaud AaHHBIX. 3aBUCUMOCTh BPEMEHH Mepenadyd OoT WHGOPMAIMOHHOTO
o0b€Ma NaHHBIX M XapaKTEPUCTUK KaHala CBs3U. [IpUYMHBI BO3HHUKHOBEHHSI OIIMOOK IMPHU
nepenave AaHHbIX. Kobl, mo3BoNsA0NIe 00HAPYKUBATh U UCIPABIIATH OMIMOKH, BO3HUKAIOIIUE
npu nepenade AaHHbIX. PaccrosHue Xommunra. KoaupoBanuwe c¢ moBTopeHueM OuToB. Komwbl
X3MMUHra.

Cucrempl. KommoHeHTHI cucTeMbl U WX B3auMogeilicTBue. CHCTEMHBIM 3PQeKT.
Ynpasnenue kak nHpopMannoHHbIN Tporiecc. OOpaTHas CBS3b.



Mopnenn u  moxenupoBanue. lLlenbp  mopenupoBanusa.  CoOOTBETCTBHE — MOJIENH
MOJEIUPYEMOMY OOBEKTY WM IIPOLECCY, eI MoAeaupoBaHus. Popmanuszanus MPUKIAIHbIX
3a/1a4.

[IpencraBnenue pe3ynbTaTOB MOJACIMPOBAHUS B BHUAC, YAOOHOM ISl BOCHPUATHUS
4enoBeKoM. ['padudeckoe nmpeacTaBiieHue JaHHBIX (CXEMBbI, TaOJIUIIbI, Tpadukm).

I'padpl. OcHoBHble TOHATHSA. Bunmer rpagos. Onucanne rpadoB C MOMOIIBIO MaTpPHUIL
CMEXHOCTH, BECOBBIX MAaTpHILl, CIHUCKOB CMEXKHOCTH. PellleHune anropuTMHUYECKUX 3ajad,
CBSI3aHHBIX C aHATU30M TpadoB (IMOCTPOSHHE ONTHUMAIBHOTO MYTH MEXIY BepIIMHAMU Tpada,
ONpEJeNIEHUE KOJMYECTBA PA3NMYHBIX MyTed MEXAy BEpUIMHAMH OPHUEHTUPOBAHHOTO
aIMKINYecKoro rpaga).

Hepesbsi. bunapHoe nepeso. [epeBbs moucka. CriocoObl 00xoma nepesa. [Ipencrasinenue
apu(MeTHyecKuX BBIpAKEHUH B BHJE JepeBa. J(MCKpeTHbIE WUIpPbl JABYX WIPOKOB C IOJIHOM
unpopmanueid. IloctpoeHue nepeBa mnepedbopa BapUaHTOB, OIMCAaHUE CTPATETHU WIPHI B
TabnnyHOM popme. BBIMTpBINIHBIE U IPOUTPBILIHBIE TO3UIMH. BHIUTPHIIIIHBIE CTPATETUH.

CpenctBa  UCKycCTBEHHOro  uHTeiiekTa. CepBHUCHI  MallMHHOTO  IepeBoJa U
pacrno3HaBaHus ycTHOH peun. KoruutusHble cepBuchl. aeHTudukanms 1 nouck n3o0paxeHui,
pacriosHaBanue Juil. CamooOydaroruecss CHCTeMBbI. VICKYyCCTBEHHBI  HMHTEIJIEKT B
KOMITBIOTEPHBIX HUrpax. Vcrnosnap3oBaHHe METOJIOB MCKYCCTBEHHOTO MHTEIUIEKTa B 00YYarolIuXx
cucremax. Mcnonp3oBaHue METOI0B UCKYCCTBEHHOTO MHTEJUIEKTa B poOoToTexHuke. MHTepHeT
Beniel. [lepcreKTuBBI pa3BUTHS KOMITBIOTEPHBIX MHTEIJIEKTYaJIbHbIX cUucTeM. HellpoHHbIe ceTH.

AJITOPUTMBI U IPOTPAMMHPOBAHHE

@opmanu3anys NOHATHS alropuTtMa. MammnHa ThIOpHHra Kak yHUBEpCajabHas MOJEIb
Beiunciiennil. Tesuc Uépua—Trropunra.

OreHKa CIIOKHOCTH BBIYMCIICHHH. Bpemsi paboThl U 00bEM HMCHOJB3yeMOW MaMsITH, MX
3aBUCHMOCTh OT pa3Mepa HUCXOOHBIX JaHHbIX. OIlEHKa acCHMITOTHYECKON CII0KHOCTH
QITOPUTMOB. AJITOPUTMBI TTOJTMHOMHAIIBHON CJOKHOCTH. IlepebopHbie amroputMmel. [Ipumepsl
Pa3IMYHBIX AJITOPUTMOB PEIIEHUS OAHOU 3a4a4l, KOTOPhIE UMEIOT PA3IMYHYIO CIIOKHOCTD.

[Tonck mpocThIX yucen B 3aJlaHHOM JIMANa30HE C TMOMOUIBI0 AITOPUTMa «PEIIETO
OpatocheHay.

MHoropa3psiHbie 1eNlble Ynucia, 3aJa4d JUIMHHON apu(pMETHKY.

CrnoBapu (acconuaTHBHBIE MAacCHBBL, OTOOpakeHus). Xomi-tadbmuusl. [loctpoenue
a1(paBUTHO-YaCTOTHOTO CJIOBAPS JJIs 33JJAHHOTO TEKCTA.

Creku. AHanu3 NpaBUILHOCTU CKOOOYHOTO BhIpakeHUs. Bolunciienue apudMernyeckoro
BBIPA)KEHUS, 3aIIMCAHHOTO B NOCT(UKCHOH dopme.

Ouepenu. Mcnonp3oBanue ouepeau A1k BpeMEHHOTO XpaHEHUs JaHHBIX.

AnroputMel Ha rpadax. IlocTpoeHre MHUHHMAIFHOTO OCTOBHOTO JIepeBa B3BEIICHHOTO
CBSI3HOTO HEOPHEHTUPOBAHHOTO rpada. KolnyecTBO pa3iuyHBIX MyTed MEXIy BEpLIIMHAMU
OPUEHTHUPOBAHHOTO alMKINYecKoro rpada. Anroputm J{edKcTphl.

JlepeBbsi. Peanuzanus nepeBa ¢ MOMOIIBIO CCHIIIOYHBIX CTPYKTYp. [BonuHbIe (OMHApHBIE)
nepeBbs. [locTpoeHue aepeBa Aisl 3aJaHHOTO apuU(pMETHYECKOrO BhIpaKeHUs. PexypcuBHBIE
aNropuTMBbI 00X0/1a AepeBa. Mcnonas3oBaHue cTeka U ouepenu Ais 00Xoa IepeBa.

JluHaMy4eckoe NpOrpaMMHUPOBAaHME KaK METOJA pEIIEHHs 3alad C COXPaHEHUEM
IIPOMEXYTOUHBIX  PE3yJAbTaTOB.  3ajadd, pelaeMbple €  [OMOUIBI0  JUHAMHYECKOTO
MPOrPaMMUPOBAHMS: BBIYUCIEHUE PEKYPCUBHBIX (YHKIMMA, MOACYET KOJIUYECTBA BApUAHTOB,
3a/1a4yu ONTUMU3ALINH.

[Tonsitue 00 OOBEKTHO-OPHUEHTUPOBAHHOM MporpaMMUpoBaHUU. OOBEKTHl M KIIACCHI.
CBoiicTBa n MeT0/1bl 00BeKTOB. OOBEKTHO-OPUEHTHPOBAaHHBIN aHaIu3. Pa3paboTka nporpamm Ha
OCHOBE 00BEKTHO-OPHEHTUPOBAHHOTO 1M0AX0/1a. VIHKancynsaus, Haciae10BaHue, OJIMMOphU3M.

Cpensl ObicTpoii pazpaboTku mporpamm. [IpoekTupoBaHue HHTepdeiica MoJIb30BaTeNs.
Vcnonbp30BaHKe TOTOBBIX YIIPABISIEMbIX 3JIEMEHTOB JUIs MOCTPOEHUs HHTepdeiica.

O0630p s136IKOB MporpaMmupoBanus. [IoHsATHE 0 MapaaurMax MporpaMMHUpPOBAHHUSL.



HNupopmanoHHbIe TEXHOJIOTHH

Oranbel  KOMIIBIOTEPHO-MaTEMAaTHUUYECKOIO  MOJEIMPOBAHMS:  IIOCTAaHOBKA  3ajJaud,
pa3paboTka MOJIeNu, TECTUPOBAHNE MOJEIH, KOMITbIOTEPHBIH SKCIIEPUMEHT, aHATIN3 PE3yIbTaTOB
MOJEIUPOBAHUS.

Jluckpernszauusi INpU MaTEMaTUYECKOM MOJEIUPOBAHUU HENPEPHIBHBIX IPOLECCOB.
MogenupoBanue ABUXKEHUSA. MoJenupoBaHUe OHOJIOTHYECKUX CHUCTEeM. MaremaTuiyeckue
MOJIENI B SKOHOMUKE. BbIuncianTenbHble SKCIEPUMEHTBI C MOJAETISIMU.

O06paboTka pe3yabTaTOB JKcHepuMeHTa. MeTon HauMeHbIHMX KBaapatoB. OrneHka
YHCJIOBBIX IAPaMETPOB MOJAEIUPYEMBIX OOBEKTOB U IpolieccoB. BoccTaHOBIIEHNE 3aBUCUMOCTEN
10 pe3yJibTaTaM 3KCIIEPUMEHTA.

BepostHocTtHbie Monenu. Mertonel Moute-Kapno. MmuranmoHHoe MOAENIMpPOBaHUE.
CucreMbl MaccOBOTO 0OCITYKUBaHUS.

Tabnuunbie (pensiuoHHbIe) 0a3bl MaHHBIX. Tabnuia — MpeAcTaBICHUE CBEACHHN 00
OJHOTHIHEIX OOBbekTax. Ilome, 3ammch. Kirou tabmuimel. PaGota ¢ rotoBoii 0a30i HaHHBIX.
3anonHeHue 0a3bl AaHHBIX. [loMck, copTUpOBKa M (QUIBTpaIMsl JaHHBIX. 3allpoChl Ha BHIOOPKY
JaHHBIX. 3aMpOChl ¢ MapamMeTpaMu. Beruncisiemble OIS B 3ampocax.

MHuoroTtabnuunbple 0a3bl JaHHBIX. THUIBI CBs3eM Mexay Tabnuuamu. BHemHuii kitou.
[emocTHOCTH 0a3bl JaHHBIX. 3aMPOCHI K MHOTOTAOIWYHBIM 0a3aM JaHHBIX.

Nutepuer-npunoxenus. [lonaTre o cepBepHON U KIMEHTCKOM YacTsAX canTa. TeXHOJOTHs
«KJIMEHT — CepBep», €€ JOCTOMHCTBA U HenocTaTku. OcHOBHI si3bika HTML 1 kackaaHbIX TabIUI
cruneit (CSS). Cuenapun Ha si3bike JavaScript. @opMmel Ha BeO-CTpaHHUILE.

Pa3menienue BeO-caiiToB. Ycimyra xocTuHTa. 3arpy3ka (aiyioB Ha CauT.

BBon m300pakeHuit ¢ MCHOJIB30BAHUEM pPa3IMUHBIX LU(PPOBBIX YCTPOMCTB (LMPPOBBHIX
(dboToanmaparoB ¥ MHUKPOCKOTIOB, BHUJIEOKaMep, CKAaHEPOB U APYrux ycTpoicTB). ['paduueckuit
penakrop. Paspemenue. KaapupoBanue. HWcnpasnenue mnepcnekTuBbl. [ucTorpamma.
Koppekuust ypoBHel, xkoppekiusi 1sera. OOecrBeunBaHUE I[BETHBIX H300pakeHuil. Perymis.
PaboTa c o6nactsamu. OUIbTPHI.

Mmuorocnoitaeie u300pakeHusi. TexcroBbie cimon. Macka cnosi. Kanamel. CoxpaneHue
BbIZIeNICHHOW oOsactu. [loarotoBka wimmocTpanuii  uis  BeO-CaliTOB.  AHUMHUPOBAHHBIE
n300pakeHUsI.

Bexropnas rpaduka. I[lpumutuBbl. V3MeHenue mnopsiaka 31eMeHTOB. BripaBHHBaHHE,
pacnpenenenue. ['pynmupoBka. Kpusbsie. dopmaThl BEKTOPHBIX PHUCYHKOB. Mcrolsib30oBaHue
KOHTYpOB. BekTopu3zauus pacTpoBbIX H300paskeHUH.

[IpyHIMIBI TOCTPOCHUS U PENAKTUPOBAHMS TPEXMEPHBIX Mojeneld. CeTouHble MOJIEINH.
Martepuansl. MojaenupoBaHue HCTOYHUKOB OcBelleHus. Kamepbl. AIIUTHBHBIE TEXHOJIOTUU
(3D-npunTepsi). [ToHsTHE O BUPTYATLHON PEaIbHOCTH M JOTIOJHEHHON PeaTbHOCTH.



[NTAHUPYEMBIE PE3VIJIbTATbBI OCBOEHUA ITPOI'PAMMELI 110 MHO®OPMATHKE
(YITJIYBJIEHHBIM YPOBEHb) HA YPOBHE CPEJIHEI'O OBILIET'O OBPA30OBAHUS

JIMYHOCTHBIE PE3YJIBTATbBI

JIM9HOCTHBIE PE3YNIbTaThl OTPAXKAIOT TOTOBHOCTH M CIIOCOOHOCTh OOYYaroIIMXCs
PYKOBOJICTBOBAaTbCsl  COOPMHUPOBAHHOM  BHYTPEHHEH  MO3MLMENH  JIMYHOCTH, CUCTEMOU
[IEHHOCTHBIX ~ OPHCHTAIlMH, TIO3UTHBHBIX BHYTPCHHHUX YyOEXKICHUH, COOTBETCTBYIOIINX
TPAAUITMOHHBIM [IEHHOCTSIM POCCHICKOTO OOIIECTBA, PACIIMPEHUE KU3HEHHOTO OIbITa U OTBITA
NCSITEILHOCTH B TIPOIECCEe  pealn3aldd  CPEACTBAMH  y4eOHOTO TIpeaMeTa OCHOBHBIX
HAIMPABJIECHU BOCIUTATEILHON JEATEIBHOCTH.

B pesynbrare m3yuenuss mMHQOpPMATHKH HA ypOBHE CpeaHEro oO0mero obpa3oBaHHUs Yy
obyyarorierocst OynyT choOpMUPOBaHBI CIEAYIONTNE TUIHOCTHBIE PE3yIbTaThI:

1) rpaIaHCKOro BOCIMTAHUSA:

OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX TIpaB M OOS3aHHOCTEH, YBaXKEHHME 3aKOHA U
MpaBOMOPSIIKa, COOJIOJICHUE OCHOBOTIOJATAIONIMX HOPM HWH(OPMAIMOHHOTO TIpaBa U
MH(POPMAITMOHHOM 06€30MacHOCTH;

TOTOBHOCTh TPOTHUBOCTOSATh HJCOJIOTHH JKCTPEMU3MA, HAIMOHAM3Ma, KceHodoOuu,
JTUCKPUMUHAIIMKM TI0 COIMAJIbHBIM, PEJIMTHO3HBIM, PAcCOBBIM, HAIMOHAJIBHBIM TpU3HAKAM B
BUPTYaJIbHOM MPOCTPAHCTBE;

2) NaTPHMOTHYECKOI0 BOCIIMTAHMS:

IIEHHOCTHOE OTHOIIEHHWE K HMCTOPUYECKOMY HACJIEAWIO, JOCTIKeHHs M Poccum B Hayke,
HUCKYCCTBE, TEXHOJIOTHSX, TOHUMAaHWE 3HAaueHUs WHOOPMATUKM KaK HAyKH B IKU3HHU
COBPEMEHHOTO OOIIECTBA;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA

c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TTOBEICHHUS;

CIIOCOOHOCTh OIICHHBATh CUTYAIlMI0 U NMPUHUMATh OCO3HAHHBIE PELICHUS, OPUECHTHPYSChH
Ha MOPaJIbHO-HPaBCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM 4YHcie B ceTu IHTepHeT;

4) 3cTeTM4YeCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIIEHHE K MHPY, BKIIOYAs 3CTETUKY HAyYHOIO M TEXHHYECKOIO
TBOPYECTBA;

CIIOCOOHOCTh BOCIIPUHUMATh pa3IMYHbIe BUIbl UCKYCCTBA, B TOM YHCJIE€ OCHOBAaHHOTO Ha
MCI0JIb30BAaHNU MH(GOPMAITMOHHBIX TEXHOJIOTHIA;

5) pusnveckoro BOCIMTAHUSA:

cOpMUPOBAHHOCTh 3JI0POBOrO M 0Oe3omacHOro obpa3a >KU3HHU, OTBETCTBEHHOTO
OTHOIIEHUS] K CBOEMY 3/I0pPOBbIO, B TOM YHCIIE 3a CYET coONrofeHus TpeboBaHMI Oe30macHoi
AKCIUTYaTaIlMH CPEACTB UHPOPMAIIMOHHBIX 1 KOMMYHHUKAIITMOHHBIX TEXHOJIOTHIA;

6) TPy10BOr0 BOCIIUTAHMSA:

FOTOBHOCTb K aKTUBHOM JEATEIBHOCTH TEXHOJIOTMUECKOW M COLMAIbHOM HAPABIEHHOCTH,
CIIOCOOHOCTh ~ WMHUIIMUPOBATh, IUIAHUPOBATH W CAMOCTOSITENIBHO  BBIMOJHATH — TaKylo
NEeSTENbHOCTb;

uHTepec K chepam mnpodeccHoHANBHON AESITeNbHOCTH, CBS3aHHBIM C HH(POPMATHKOM,
MPOrpaMMUPOBAHHEM M WH(GOPMAIMOHHBIMU TEXHOJIOTUSMHU, OCHOBAHHBIMH Ha JOCTHXKEHHSIX
Hayk WH(OPMATUKH M HAYyYHO-TEXHMUYECKOTO Mporpecca, YMEHHE COBEpIIATh OCO3HAHHBIN
BBIOOp Oyaymieit mpodeccuu u peann30BbIBaTH COOCTBEHHBIE )KU3HEHHbIE TUIAHBI,

TOTOBHOCTh U CIIOCOOHOCTH K OOpa30oBaHUIO M CaMOOOpPa30BaHUIO HAa MPOTIKEHUH BCEH
KU3HU;

7) 3K0J10IrM4eCKOro BOCIIMTAHUSA:

OCO3HaHHKE TJI00ATFHOTO XapaKTepa SKOJIOTHUYECKUX POOJIeM U MyTei X pelieHus, B TOM
quclie ¢ Y46TOM BO3MOKHOCTEH WH()OPMAIIMOHHO-KOMMYHHUKAIIHOHHBIX TEXHOJIOTHIA;

8) HeHHOCTH HAYYHOIr0 MO3HAHMA:



C(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH, TOCTHIKECHUSM HAyYHO-TEXHHYECKOTO Mporpecca M OOIIEeCTBEHHON MPaKTHKH,
3a CuéT TOHMMAHHUA POJIM WH(POPMAIMOHHBIX PECYPCOB, HH(POPMALMOHHBIX MPOIECCOB U
MH(GOPMAIMOHHBIX TEXHOJIOTHH B YCIOBHAX LU(POBOM TpaHCHOpPMALUU MHOTHUX cep KU3HU
COBPEMEHHOT0 00IIeCTBA;

OCO3HAHME IICHHOCTU HAyYHOW NESATEIbHOCTH, TOTOBHOCTh OCYIIECTBIISTH NMPOCKTHYIO U
MCCIIEI0BATENILCKYIO JeSITeIbHOCTh HHINBHUIYaIbHO U B TPYIIIIE.

B mpomecce AOCTHXKEHHMS JIMYHOCTHBIX PE3YJIbTaTOB OCBOCHHUS TPOTPaMMBI IO
uHpopMaTHKE y  OOYdJalOUIMXCS ~ COBEPIICHCTBYETCS  AMOLMOHAIBHBIA  HMHTEIUICKT,
HPEeAIoJIararIuil ¢hoOpMUPOBAHHOCTS!

CaMOpeTryIUPOBAHUS, BKJIFOUAIOIETO CaMOKOHTPOJIb, yMEHHE NPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TIIOBEJCHUE, CIIOCOOHOCTHh aJalTHPOBATHCS K SMOIMOHAIBHBIM
M3MEHEHHSIM U TIPOSIBIISITH THOKOCTD, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIlMM, BKJIIOYAIONICH CTpPEMJICHHE K JIOCTH)KEHHUIO IENU U YCIeXy,
OTITUMU3M, HHUIIMATUBHOCTh, YMEHUE JICHICTBOBATH, HCXOS U3 CBOMX BO3MOKHOCTEH;

OMIIATHH, BKIIOYAIOIIEH CIIOCOOHOCTh TOHUMATh AMOIMOHAIBLHOE COCTOSHHE JPYTHX,
YUUTBIBATh €0 TPU OCYIIECTBICHHM KOMMYHHKAIIMH, CIIOCOOHOCTh K COYYBCTBHIO H
COTIEPEIKUBAHHUIO;

COIMABHBIX HABBIKOB, BKIIFOYAIOIINX CIIOCOOHOCTH BBICTPAWBATh OTHOIICHUS C IPYTUMHU
JIOIEMH, 3200 THTHCS, IPOSIBIISITH HHTEPEC U Pa3peliaTh KOH(DIUKTHI.

METANPEIMETHBIE PE3YJIbTATDBI

B pesynbrare m3ydenuss MHPOpPMATHKH Ha ypOBHE CpeaHEro oO0mero obpa3oBaHHs Yy
oOyvarorerocss OyayT chOpMUPOBaHBI METaNPEIMETHBIC pe3yibTaThl, OTPAKECHHBIC B
YHHUBEPCAIBHBIX yUeOHBIX JACHCTBUSIX, & MMEHHO — IO3HABaTelIbHbIC YHUBEPCAIbHBIC y4eOHBIC
JICWCTBUSI, KOMMYHHUKATUBHBIC  YHHBEpCAJIbHBIC  YUeOHBIC  JICHCTBHS,  pETYISTHBHBIC
YHHUBEpCaJIbHbIC YUeOHbBIE ICHCTBHS, COBMECTHAS ACATEIBHOCTb.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eliCTBHS

1) 6a3oBble JornyecKue AecTBUS:

CaMOCTOSITENIPHO (OPMYJIMPOBATh M aKTyaIM3WpPOBaTh MpoOJeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

YCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK WIM OCHOBAHMS ISl CPAaBHEHHUS, KiIacCUPUKAIIIT
u 00001IeHNS;

OTIPENICTIATH IEH JCITSIIbHOCTH, 33]1aBaTh IMapaMeTPbl U KPUTEPUHU UX JTOCTIKCHUS;

BBISIBJISITH 3aKOHOMEPHOCTH U MMPOTHBOPEYHS B PACCMATPUBACMBIX SBJICHUSX;

paspabaThIBaTh IJIaH PELISHUS MPOOIEMbI ¢ YUETOM aHaIN3a UMEIOIIUXCS MaTepUaIbHBIX
1 HEMaTepuaJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTUBHI B JIEATEIbHOCTh, OLICHWBATh COOTBETCTBHUE PE3yIbTAaTOB IIEJISAM,
OIICHUBATh PUCKHU ITOCIICACTBUI ICITEIbHOCTH;

KOOPJIMHUPOBATh M BBINOJHATH pPabOTy B YCIOBUSX pPEalbHOTO, BHUPTYaIbHOTO H
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIILJICHUE MPU PEIICHUH KU3HEHHBIX MPoOIeM.

2) 6azoBbIe HCCIEA0BATEIbCKHE eCTBHS:

BIIJIETh HABBIKAMHU Y4eOHO-HCCIEIOBATENbCKOW W MPOEKTHOM JesITeNbHOCTH, HABBIKAMU
paspelieHus mpooieM, CIOCOOHOCTHI0O M TOTOBHOCTBIO K CaMOCTOSITEILHOMY TOUCKY METOJOB
pelieHus MPakTUYECKUX 3a]1a4, MPUMEHEHHUIO Pa3IMYHbIX METOJIOB NTO3HAHNS,

OCYHIIECTBJIATh Pa3MYHbIe BUJIbl JEATEIBHOCTH IO MOJIYYEHUIO HOBOIO 3HAHUS, €ro
WHTEpPIPETAINH, MPEoOpa30BaHUI0 U MPUMEHEHUIO B PA3IUYHBIX y4EOHBIX CHUTYyallUsAX, B TOM
YHCIIe IPU CO3JAHUH YUEOHBIX U COIUAIBHBIX TPOEKTOB;



(dhopMHUpOBaTh HAYYHBIA THUI MBIILIICHUS, BIAJACTh HAYYHOW TEPMUHOJIOTUECH, KITFOUEBBIMU
IIOHATHUAMU U MCTOJaMMU,

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 33724l B 00pa30BaTEIBHON NEATEIHHOCTH U
JKU3HCHHBIX CUTYyallHAX,

BBIABJIATEL TMPUYUHHO-CIICACTBCHHBIC CBA3HM MW AKTYaJIU3UPOBATh 3aJia4y, BbIJIBUT'ATH
TUIIOTE3y €€ pEeIIEHUs, HaXOAUThb apryMEHThl /I JI0Ka3aTeJbCTBA CBOUX YTBEPKICHUM,
3aJlaBaTh IIapaMeTPhl U KPUTEPUU PEIICHHUS;

AHAJIM3UPOBATE IMOJYYCHHBIC B XOJ€ PCHICHUA 3aJa4yu pe3yJbTaTbl, KPUTHUYCCKU
OLCHUBATb UX JOCTOBCPHOCTL, ITPOTHO3UPOBATH U3MCHCHUC B HOBBIX YCIIOBHAX;

AaBaTb OUCHKY HOBBIM CUTyallUsIM, OLICHHUBATDH HpHO6peTéHHBIﬁ OIIBIT,

OCYIIECTBIISITh II€JICHANIPABIICHHBIN IOMCK IMEPEHOCa CPEICTB U CIIOCOOOB ICHUCTBUS B
poheCcCHOHANBHYIO CPEY;

YMETH MEPCHOCHUTDH 3HAaHUA B IMMO3HABAaTCIIbHYIO u IMPAaKTUICCKYIO oOactu
KHUBHEACATCIIbHOCTH,

YMETbh MHTETPUPOBATh 3HAHMSI U3 Pa3HbIX IPEIMETHBIX 00J1acTeil;

BbBIIBUT'aTb HOBBIC HWJICHU, MpE€AjIaraTb OPHUIMHAJIIBHBIC IMOAXOJAbI W PCHICHUA, CTABUTH
poOIeMBI M 3a/1a4H, TOTYCKAOIINE AIbTePHATHBHBIC PEIICHHUS.

3) pabora ¢ ungopmanmei:

BJIaICTH HaBbIKaMU  ITOJTYYCHHA I/IH(i)OpMaHI/II/I U3 HWCTOYHUKOB Ppa3HbIX THIIOB,
CaMOCTOSITEIGHO ~ OCYIIECTBIISITH  MOWCK, aHalM3, CHUCTEMATH3aIlMI0 W HHTEPIIPETAIUIO
nH(pOPMAaLUK PA3IUYHBIX BUIOB U GOPM IPEICTABICHUS;

CO3/aBaTh TEKCTHI B Pa3IMUHBIX (popMaTax ¢ yu€ToM HazHAUeHUs UH(DOPMALMK U LEIeBOU
ayJIUTOpPUH, BBIOUpPas ONTUMANIbHYIO (POpPMY IIPECTaBICHUS U BU3YyalIU3alllH;

OIICHUBATh JOCTOBEPHOCTh, JETUTUMHOCTh MH(pOpMaluU, €€ COOTBETCTBUE MPABOBBIM U
MOPaJIbHO-3TUYECKUM HOPMaM;

HCIOJIb30BaTh CpeACTBAa HH(MOPMALMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTHH B
pElIeHUH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U OpPraHU3alMOHHBIX 3a/ad C COOJIO/IEHUEM
TpeOOBaHUN SPrOHOMHKH, TEXHUKH 0€30MacHOCTH, TUTHEHBI, PecypcocOepekeHns, MPaBoOBbIX U
ATUYECKUX HOPM, HOpM HH(POPMAIIMOHHOM 06€301MacHOCTH;

BIIQJIETh HABBIKAMU DACIIO3HABAHUA W 3alIUTHl HMHGOpMAIMK, HHDOPMALMOHHON
0€30MacCHOCTH JTUYHOCTH.

KoMMyHMKaTUBHbIE YHUBeEpPCaJbHbIE y4eOHble 1eiCTBUSA

1) oOmienue:

OCYILIECTBIISITh KOMMYHUKAIIUU BO BCeX chepax KU3HHU;

pacro3HaBaTh HEBepOaJbHBIC CpEACTBA OOIIEHHUS, MOHMMATh 3HAYCHHE COIHMAJIbHBIX
3HAKOB, PACMO3HABAThH MPEANOCHIIKYA KOHGIMKTHBIX CUTYAlUN U CMSITYaTh KOH(IUKTHI;

BIIIETh PA3JIMYHBIMH CTIOCOOaMU OOIICHHS U B3aMMOJICHCTBUS, apryMEHTUPOBAHHO BECTH
JIMAJIOT, YMETh CMATYaTh KOH(MIMKTHBIC CUTYAINH;

pa3BEPHYTO U JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHSI C HCIOJIb30BAHHUEM SI3BIKOBBIX
CPEJICTB.

2) coBMeCTHas 1eSITeJILHOCTD:

MMOHUMATh U UCTIOJIB30BaTh MPEUMYIIECTBA KOMAHIHON 1 WHIUBUIYAIbHON paOOTHI;

BBIOMpPATh TEMATHUKy M METOJbI COBMECTHBIX NEHCTBUIl C y4€TOM OOIIMX HWHTEPECOB U
BO3MOYKHOCTEH Ka)JI0TO WieHa KOJIJIEKTUBA;

MPUHUMATh 1I€JIW COBMECTHOM JESATENbHOCTH, OPraHU30BBIBaTh M KOOPAUHUPOBATh
JNEUCTBUS TO MX JOCTHKEHHUIO: COCTABJIATH IUIaH JCHCTBUN, pacCHpeAeNsiTb POJH C y4ETOM
MHEHUH YYaCTHUKOB, 00CYKJIaTh pe3yIbTaThl COBMECTHOU pabOTHI;

OIICHMBATh KaYECTBO CBOETO BKJIAJa U KaXKIOTO yYaCTHMKA KOMAaH[bI B OOIIUI pe3ylbTaT
0 pa3paboTaHHBIM KPUTEPUSIM;



npejyaraTb HOBBIE IIPOEKTHI, OLIEHWBATH MJEH C IO3UWLKWH HOBU3HBI, OPUTHMHAIBHOCTH,
MPAaKTUYECKON 3HAYUMOCTH;

OCYILLECTBJIATh IO3UTUBHOE CTPATErMYECKOE IMIOBEACHUE B PA3JIMYHBIX CUTYyalUsX,
MIPOSIBIIATH TBOPUYECTBO U BOOOpaKEHUE, OBITh MHUITMATHBHBIM.

PerJIHTI/IBHbIe YHUBEpPCAJIbHBbIC y‘leﬁl—[ble JeHCTBUS

1) camoopranusanus:

CaMOCTOSITEJIBHO OCYLIECTBIISITh [MO3HABATEIbHYIO JESTENbHOCTb, BBISBIATH MPOOJIEMBI,
CTaBUTh M (OPMYIUPOBATH COOCTBEHHBIC 3aJa4d B 0Opa30BATCILHON JEATEIBPHOCTH U
KU3HEHHBIX CUTYyalUsIX;

CaMOCTOSITENIBHO COCTABJISITh IUIAH PELIEHUS MPOOIEMbl C YUETOM UMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MIPEIOUYTEHUI;

JlaBaTh OLIEHKY HOBBIM CUTYallHsIM;

paciupsATh paMKH yueOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MTPEANOUYTEHU;

JieNlaTh OCO3HAHHBIN BBIOOP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTD 3a PEIICHHUE;

OIICHUBATh IPUOOPETEHHBIN OTIBIT;

CHocoOCTBOBATH (POPMHUPOBAHUIO U TPOSBICHUIO IIMPOKON 3PYTUIIMHN B Pa3HBIX 001aCTIAX
3HaHMUH, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTeNbHBIN U KyJbTYPHBII YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTHBBI B JESTEIHHOCTb, OLIEHUBATH
COOTBETCTBHUE PE3YJIbTATOB LIEJISIM;

BJIaJIETh HAaBbIKAMU MO3HABATEIbHON pedIeKCUU KaK OCO3HAHUS COBEPIIAEMbIX JEeHCTBUN
Y MBICIMTEIBHBIX MIPOLECCOB, UX PE3YIBTATOB M OCHOBAHUIL, HCIOJIB30BaTh MPUEMBI PEPICKCHU
IUIsl OLIEHKU CUTYalluH, BIOOPA BEPHOTO PELLICHMS;

OILICHMBATh PUCKU U CBOEBPEMEHHO IPUHUMATD PELICHUS 110 UX CHUKECHHUIO;

IIPUHUMATh MOTHBBI U apTyMEHTBI IPYTHUX IPU aHAJIA3€E PE3yJIbTaTOB ACATECIbHOCTH.

3) npuHATHS ce0s U APYTrUx:

IIPUHUMATh ce0s, IOHUMAasi CBOM HEJJOCTAaTKH U JOCTOMHCTBA;

IIPMHUMATh MOTHBBI U apTyMEHTBI IPYTUX IIPU aHAJIU3€E PE3yJIbTaTOB ACATEIbHOCTH;

IIPU3HABATH CBOE MPABO U IPABO JPYrHX Ha OILIUOKY;

pa3BUBaTh CIIOCOOHOCTh NOHUMATh MUP C MO3ULMH APYrOro YeJIOBEKa.

INPEAMETHBIE PE3YJIBTATbBI

B mpouecce wu3ydenus kypca uHPOpMATHKU yrayOnéHHoro ypoBHs 6 10 knacce
oOyuaronmMucs OyayT TOCTUTHYTHI CIIEAYIONIUE TPeIMETHbIC Pe3yIbTaThI:

BIIQJICHUE TPEACTABICHUSMH O pOJIM HMH(GOPMALMU U CBSA3aHHBIX C HEW MPOLIECCOB B
MpUpOJIe, TEXHUKE U OOIIECTBE, MOHATUAMHU «UHPOpMaLUsS», «UH(POPMAIMOHHBIA MPOIIECCy,
«CUCTEMA», «KOMIIOHEHTHI CHCTEMBD», «CUCTEeMHBIH 3 (dekT», «uH(POpMALUOHHAS CHCTEMay,
«CUCTEMA YIIPABIICHUS;

BJIaJICHUE METOJaMU IOUCKa HHpopManuu B ceTh HHTepHeT, yMeHue KpUTHYECKU
OLIEHUBATh NH(pOPMAIIMIO, TOJTYUYEeHHYIO U3 ceTh VHTepHeT;

YMEHHUE XapaKTepHU30BaTh OOJBLIME JaHHbIE, NPUBOJUTH IMPUMEPHl HCTOUYHUKOB HX
MOJIydeHUs M HAIpaBJIEHUs] HUCIOJIb30BaHUs, YMEHHME KJIacCU(PULIUPOBATh OCHOBHBIE 3aJaul
aHaiM3a JaHHBIX (IIPOTHO3UpPOBAHME, KiaccH(UKalus, KiIacTepu3alMs, aHalIu3 OTKIOHEHHH),
MIOHMMAaTh IOCJEI0BATENFHOCTh PEIIEHUS 3a/lau aHalu3a JaHHBIX: cOOp MEPBUYHBIX JAHHBIX,
OUHCTKA M OIIeHKAa KauecTBa JaHHBIX, BHIOOP W/WIIM TMOCTPOEHHE MOJENH, Mpeodpa3zoBaHue
JIAHHBIX, BU3YyaJIn3allusl JaHHBIX, HHTEPIPETalUs Pe3yJIbTaTOB;



MMOHMMAHNE OCHOBHBIX TPHUHIIMIIOB YCTPOWCTBA W (PYHKIIMOHUPOBAHUS COBPEMEHHBIX
CTAIlMOHAPHBIX W  MOOWIBHBIX KOMIIBIOTEPOB, TEHACHIMN pPa3BUTHS  KOMITBIOTEPHBIX
TEXHOJIOT U,

BIIQJICHUE HaBBIKAMH DPAOOTHI C ONEPAIMOHHBIMH CHUCTEMaMH, OCHOBHBIMU BHJIaMU
MIPOrPAMMHOTO OOECTICUeHUS AJIsl PEIICHUs YIeOHBIX 33a/1a4 110 BRIOPAHHOH CIIeIMATN3aIiH;

HAJIMYKE TPEACTABICHUN O KOMIIBIOTEPHBIX CETSIX M MX POJM B COBPEMEHHOM MHUpE, O
0a30BBIX MPHUHIMIIAX OpPraHW3AUU U (PYHKIIMOHHPOBAHUS KOMITBIOTEPHBIX CETEH, 00 0O0mmX
MPUHIIKIIAX Pa3pabOTKH U (PYHKIIMOHUPOBAHUSI UHTEPHET-TIPUIIOKEHUI;

MMOHMMaHHE Yrpo3 MHPOPMAIMOHHON O€30MaCHOCTH, UCIIOIB30BAHIE METOJIOB U CPEICTB
MPOTUBOJCUCTBUSL ATHUM Yrpo3aMm, COONIOACHHE Mep Oe30MacHOCTH, MPEIOTBPAIIAIOIINX
HE3aKOHHOE DACIPOCTPAHCHHUE IEPCOHAIBHBIX JaHHBIX, COOJOJCHUE TPEOOBAHMI TEXHHKHU
0€30MaCHOCTH U TUTHUEHBI TIPH pab0Te C KOMIBIOTEPAMH U APYTUMH KOMIIOHEHTaMH ITU(POBOTO
OKPYXXEHHs, TMOHWMAaHHE TPABOBBIX OCHOB HCIOJIb30BaHUSI KOMITBIOTEPHBIX Iporpamm, 0a3
JTAHHBIX U paboThl B ceTu HTEpHET;

MMOHMMAHWE OCHOBHBIX MPHUHIIUIIOB JUCKPETHU3AIMU PaA3IMYHBIX BHIOB HWHGOPMAIINH,
yYMEHHUE OMpPEeNeNsITh HHPOPMAIMOHHBIN 00BEM TEKCTOBBIX, Tpa)UUECKUX U 3BYKOBBIX JAHHBIX
MpY 33/IaHHBIX TTapaMeTpax AUCKPETHU3ALHNH, YMEHHUE ONPENETATh CPEAHIO CKOPOCTh Nepeaadu
JAHHBIX, OIEHUBATh U3MEHECHHE BPEMEHH TIepeIauu NMPU U3MEHEHUU WH(pOpMaIMoOHHOTO 00BEMa
JTAHHBIX U XapaKTEPUCTUK KaHaya CBS3U;

YMEHHME HCIOJIb30BaTh IMPHU PENICHUM 3aJlad CBOMCTBA MMO3UIMOHHOM 3allMCH YHUCEl,
aIropuTMa IOCTPOEHUS 3alMMCH YHUCIa B TMO3WIHUOHHOW CHUCTEME CUMCICHUS C 3aJaHHBIM
OCHOBAHHMEM M MTOCTPOCHUS YHCIIAa MO CTPOKE, COJIEPKAIIEN 3aMIUCh ATOTO YHCIIA B MO3UIIMOHHON
CHUCTEME CUHCIICHHS C 3aJIaHHBIM OCHOBAHHEM, YMEHHUE BBITIOJHATH apu(METUUECKHUE OTepaIiun
B ITO3UIITMOHHBIX CHCTEMAaX CUMCIICHHUS;

YMEHHUE BBITIOHATh TPEOOpPa30BaHUs JIOTHUYECKUX BBIPAXCHUH, HCIOJB3YsS 3aKOHBI
anreOppl  JIOTMKHA, YMEHUE CTPOUTh JIOTHYECKOE BBIPAXEHHE B JU3BIOHKTHBHON U
KOHBIOHKTUBHOM HOPMaJbHBIX (OpMax IO 3aJaHHOW TaONHIlE WCTHHHOCTH, HCCIEI0BATh
00J1aCTh MCTUHHOCTH BBICKA3bIBAHUS, COJIEPHKAIIETO IEPEMEHHBIE, peliaTh HECIOXKHbBIS
JIOTUYECKHE YPABHEHUSI M CUCTEMbI YPABHECHUI;

MMOHMMaHHe 0a30BBIX AJTOPUTMOB OOpPaOOTKM YHCIOBOM M TEKCTOBOW WHGOpPMAIUU
(3amuch 4ucen B TO3WIMOHHON CHCTEME CYMCIICHHs, HaXOXKJICHHE BCEX IPOCTBHIX YHCET B
3aJIaHHOM JIMana3oHe, 00padoTKa MHOTOPA3PSAHBIX IIEJIBIX YHCEII, aHAIU3 CUMBOJIBHBIX CTPOK U
JIPYTUX), aITOPUTMOB IMOUCKA M COPTHUPOBKH, YMEHHE OMPEICISTh CIO0KHOCTh M3y4aeMbIX B
Kypce 0a30BBIX aJITOPUTMOB (CYMMHUPOBAHHE JJIEMEHTOB MAacCHBA, COPTHPOBKA MAacCHBa,
nepedOpHbIE AITOPUTMBI, TBOUYHBIM MOUCK) U MPUBOJIUTH MPUMEPHI HECKOJIBKUX aJTOPUTMOB
pa3HOM CIOKHOCTH JJIsl pELICHUS OJTHOU 3aJ1a4u;

BJIaJICHHE YHUBEPCAIbHBIM S3bIKOM ITPOrpaMMHpOBaHUs BhicOKoro yposHs (Python, Java,
C++, C#), npencraBieHussMH O 0a30BBIX THIAX JAHHBIX U CTPYKTypax MJaHHBIX, YMEHHE
WCIIOJb30BATh OCHOBHBIE YIPABJISIIOUIME KOHCTPYKIMH, YMEHHE OCYIIECTBJIATh aHAIU3
MPEIOKEHHOW MpPOrpamMMbl: OIpPENesTh pPe3ylbTaThl paboOThl MpPOrpamMMbl MPH 3aJaHHBIX
WCXOJIHBIX JAHHBIX, ONpPENENsATh, NPH KaKUX HMCXOJHBIX JAHHBIX BO3MOXHO IOJIyYeHUE
yKa3aHHBIX PEe3YyNbTAaTOB, BBIABIATH JAaHHBIE, KOTOPbIE MOTYT MPHUBECTH K OHIMOKe B paboTe
MPOrpaMMebl, GOPMYITUPOBATH MPEUIOKEHHUS M0 YIYUIICHUIO TPOTPAMMHOTO KOJIa;

YMEHHE CO3/1aBaTh CTPYKTYPUPOBAHHBIE TEKCTOBBIE JOKYMEHTHI U JIEMOHCTPALMOHHBIE
Marepuanbl C MCIOJb30BAHUEM BO3MOXXHOCTEM COBPEMEHHBIX IIPOTPAMMHBIX CPEACTB M
00JIauHBIX CEPBHUCOB;

YMEHHE HCIOIb30BaTh AMEKTPOHHBIC TAONUIIBI IS aHAIHN3a, PeICTaBIeHHs 1 00paboTKu
JTAHHBIX (BKIIOYAs BBIYMCIEHHUE CYMMBI, CpPEOHETO0 apu(pMETHUYECKOTO, HaWOOIBIIET0 U
HAaUMEHBIIIETO 3HAYCHUH, pellieHne YpaBHEHH, BEIOOP ONTUMAIBHOTO PEMICHUS, TOAOOp TUHHUH
TpEeH/a, pelIeHUE 3a]a4 MPOTHO3ZUPOBAHHUS ).



B mpouecce wusydenus kypca wuHpopmatuku yriyonaéHHoro ypoBHs 6 11 knacce
00yJaronuMucs OyayT TOCTUTHYTHI CIICAYIONINE IPEIMETHBIC PE3yIbTATHI:

YMEHHE CTPOWTH HEPABHOMEPHBIC KOJIbI, JOIMYCKAIOUIUE OJHO3HAYHOE JCKOJUPOBAHUE
coobuiennii (mpeuKCHbIE KOJbI), HCIOJb30BaTh MPOCTEHIINE KOJBI, KOTOpBIE MO3BOJSIOT
oOHapyXHBaTh U HCIPABJIATH OMIKUOKH MPH Nepeaaye JaHHbIX, CTPOUTH KO, 00eCTIeYMBAIOIINI
HAaUMEHBIITYI0 BO3MOXKHYIO CPEIHIOI JUTUHY COOOIIEHUS MPU HM3BECTHOH YacCTOTE CHMBOJIOB,
MOACHATH IPUHIUIILI pa60TI>I IMPOCTBIX AJITOPUTMOB CKATUA JAHHBIX;

YMEHHE peIllaTh AJITOPUTMUYCCKUE 3aJa4yH, CBS3aHHBIC C aHanm3oM rpadoB (3amauu
IMOCTPOCHHUA OINTUMAJIBHOIO IIyTM MCXKAY BEpUIIMHAMU rpa(ba, ONpCACIICHUA KOJHMYCCTBA
pa3aMyYHbIX MyTeH MeXay BEpIIMHAMHU OPHEHTHPOBAHHOIO AalMKIWYECKOro rpada), yMeHue
HCIIOJIB30BAaTh JACPCBbA IpU aHAJIMU3C W IOCTPOCHHMM KOAOB U Jid HOPCACTABICHUSA
apu(MeTHYeCKUX BBIPAXKEHHM, NMPU PELICHUH 337ay MOMCKAa U COPTUPOBKH, YMEHHE CTPOUTHh
JIEpEBO WIpbl IO 3aJJaHHOMY alIrOpPUTMY, pa3padaTbiBaTh M OOOCHOBBIBATH BBIUTPBIIIHYIO
CTPaTCTrUuIo UIrphl;

yMeHHE pa3pabaTbIBaTh U PEATU30BbIBATh B BUJIE MPOTrpamMM 0a30Bbl€ alrOPUTMBbI, YMEHHE
HCIIOJIB30BAaTh B MpOorpaMMax JaHHBIC PA3JIMYHBIX THUIIOB C y‘IéTOM OFpaHI/I‘IGHI/II\/'I Ha auaria3oH
X BO3MOYKHBIX 3HAUEHUU, NMPUMEHATh NPU PELICHUH 3a4ad CTPYKTYpbl JAHHBIX (CIHUCKH,
CIIOBapH, CTEKH, OYEpEaW, JEPEBbs), HCIOIB30BaTh 0a30BBIE ONEpaIMH CO CTPYKTypaMHu
JaHHBIX, MPUMCHATE CTaHAAPTHBIC U COOCTBEHHEIE moarporpaMmal U1 O6pa6OTKI/I YUCIIOBBIX
JTAHHBIX W CHMBOJIBHBIX CTPOK, WCIIOJIb30BaTh TpH pa3paboTKe NporpaMM OHOIHOTEKH
moamnporpamMm, 3HATHh q)yHKHI/IOHa.]'H)HBIe BO3MOXKXHOCTH HWHCTPYMCHTAJIBHBIX CPEACTB CPEAbI
pa3paboTKH, yMEHHUE UCIOJB30BaTh CPEJACTBA OTIIAIKU MIPOrPaMM B Cpejie TTPOrpaMMHUPOBAHUS,
YMEHHE JOKYMEHTHPOBATH IIPOTPAMMEL;

YMEHHUE CO3/IaBaTh BeO-CTPAHUIIBL;

BJIaJICHHEC OCHOBHBIMHU CBEJICHUSMHU O 0a3ax JaHHBIX, UX CTPYKTYpPE, CPEICTBAX CO3JaHUS
1 paboOTHI C HUMH, YMEHHE UCIIOJIb30BaTh TAOIMYHbIE (PEIAIMOHHBIC) 0a3bl TaHHBIX (COCTABIATH
3arpockl B 0a3ax TaHHBIX, BBITIOJHATH COPTUPOBKY M TIOMCK 3aIrcei B 0a3e TaHHBIX, HAITOJIHATh
paszpaboTaHHyI0 0a3y JaHHBIX) U CIIPABOYHBIC CUCTEMBI;

YMEHHUE HCIIOJIb30BaTh KOMITBIOTEPHO-MAaTEeMAaTHYECKUE MOJIEIH /ISl aHajIn3a OOBEKTOB U
nporeccoB:  (GopMyiaHpoBaTh IeNb  MOJCIMPOBAHMS, BBIIOJIHATh aHAIM3 PE3YJITATOB,
MOJIy4CHHBIX B XOJIE MOJICIIMPOBAHUS, OILECHHBATH COOTBETCTBHE MOJCITH MOJCIUPYEMOMY
00BEKTY HITU TPOIIECCY, MPEICTABISATH PE3yIbTaThl MOJACTHUPOBAHMSI B HATJISTHOM BH/IC,

yYMEHHUE OpPraHU30BbIBaTh JUYHOE HH()OPMAIMOHHOE MPOCTPAHCTBO C HCIOJIH30BAHUEM
Pa3IMYHBIX CPEICTB MU(PPOBBIX TEXHOJOTHA, TOHUMAHHE BO3MOXKHOCTEH IU(PPOBBIX CEPBUCOB
rOCyJapCTBEHHBIX YCIIYT, IIU(PPOBBIX 00Pa30BaTEILHBIX CEPBUCOB;

MMOHUMaHUE OCHOBHBIX MPHHIIUIIOB PabOThI, BO3MOKHOCTEH M OTPAHUYCHUS] IIPUMCHECHUS
TEXHOJIOTUH MCKYCCTBEHHOTO MHTEIUICKTAa B PA3IMYHBIX O0JACTAX, HAIMYHME MPEICTABICHUHN O
Kpyre pelraeMbix 3ajad MallMHHOTO O0OydeHHs (pacro3HaBaHWs, KiIacCH(pUKauu U
MIPOTHO3UPOBAHMSI) HATMYKE TIPEACTABICHUN 00 MCIOJIb30BaHUH WH(OPMAIIMOHHBIX TEXHOJIOT U
B Pa3JIMYHBIX MPO(ECCHOHATBHBIX cepax.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KVIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
No /n HanmeHoBaHMe pa3je/ioB U TeM Kontposbmbie | IIpakTieckue (uu¢posrwie)
NPorpamMmbl Bcero 5 6 o0pa3oBaTe/bHbIE
padoTsbI padoThbI pecypebi
Paznea 1. llndpoBasi rpaMoTHOCTH
11 Kommbrorep - yHHBEpcaabHOE YCTPOUCTBO 6 https://kpolyakov.spb.ru/sc
] 00pabOTKN JaHHBIX hool/probook/slides.htm
1.2 [TporpammuOe 0OecnieueHe 6 Egg%%%%g@t%‘; f tr)ﬁrrz/sc
https://kpolyakov.spb.ru/sc
1.3 Kommeioreprbie ceth 5 hool/probook/slides.htm
14 WNudopmanronHas 6e30macHOCTb 7 2
Hroro mo pazgeny 24
Pa3znen 2. Teopernyeckue 0CHOBbI HH()OPMATHKH
21 [Ipencrasnenue nuupopmanuu B 19 5 https://kpolyakov.spb.ru/sc
' KOMITBIOTEPE hool/probook/slides.htm
2.2 OcCHOBBI areOphI JOTUKH 14 1 Egg%%%%g&iﬂé’:f&:ﬁlso
https://kpolyakov.spb.ru/sc
2.3 Kommnrerorepnas apupmernka 7 1 hogl /prort))ogklsli des?htm
Utoro no pazneny 40
Paznea 3. AropurmMbl 1 NpOrpaMMHpPOBAHUE
3.1 Brenenue B mporpaMmmMupoBaHue 16 0.5 Egg%%%%g@iﬂé’:fﬁtmlsc
https://kpolyakov.spb.ru/sc
3.2 BcenoMorarenbHble alropuTMBl 8 2 hool/probook/slides. htm
33 YHCITeHHbIE METOMEI 5 3 https://kpolyakov.spb.ru/sc

hool/probook/slides.htm




34 ANTopUTMBI 00paOOTKH CHMBOJIBHBIX 5 1 https://kpolyakov.spb.ru/sc
' JTAHHBIX hool/probook/slides.htm
3.5 AJTopuUTMBI 00paObOTKH MAacCHBOB 10 3.5 Egg%%%%g@t%:f tr)l;[rr:/sc
Hroro no pazneny 44
Paznen 4. UndopmanmoHHble TEXHOJIOT UM
https://kpolyakov.spb.ru/sc
4.1 O06paboTKa TEKCTOBBIX JOKYMEHTOB 6 2.5 hool/probook/slides.htm
https://kpolyakov.spb.ru/sc
4.2 AHanH3 TaHHbIX 8 8 hool/probook/slides.htm
https://kpolyakov.spb.ru/sc
Hroro no pazneny 14 hool/probook/slides.htm
https://kpolyakov.spb.ru/sc
Pesepsroe Bpems 14 hool/probook/slides.htm
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 21.5




11 KJIACC

KoanuecTBo 4acoB DJIeKTPOHHBbIE
o HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne n/m OporpaMMBb Beero KO;!TpOJIbeIe HpﬁaKanecm/le 0BpazoBaTEIbHbIE
padoTsI padoTbI pecypesI
Pa3nes 1. Teoperuyeckue 0oCHOBbI HHPOPMATHKH
11 Nudopmanus u uapopMamoHHbIe 10 25 https://kpolyakov.spb.ru/sc
' MPOLECCHI ' hool/probook/slides.htm
https://kpolyakov.spb.ru/sc
1.2 Mozennposanne 8 2 hool/probook/slides. htm
Hroro mo pazueny 18
Paspnen 2. Anropurmsl ¥ IPOrpaMMHPOBAHUE
2.1 DeMEeHTHI TEOPHH aJITOPUTMOB 6 1 Egg%ﬁt%%g@iﬁé’gfﬁxlsc
2.2 AJNTOPUTMBI ¥ CTPYKTYPBI TaHHBIX 28 10 Egg%%%%g@iﬁé’:ﬁﬁim/w
23 OcHOBBI 00BEKTHO-OPUEHTUPOBAHHOTO 16 45 https://kpolyakov.spb.ru/sc
' MIPOTPaMMHUPOBAHUS ' hool/probook/slides.htm
Hroro mo pazgeny 50
Pasznen 3. UndopmanmoHHbIe TEXHOJIOTHH
31 KomnbrorepHo-MaremMaTuyeckoe 8 5 https://kpolyakov.spb.ru/sc
' MOJICJIUPOBAHKE hool/probook/slides.htm
https://kpolyakov.spb.ru/sc
3.2 basbl nanHbIX 10 4 hool/probook/slides.htm
s https://kpolyakov.spb.ru/sc
3.3 Be6-caliTer 14 4 hool/probook/slides.htm
https://kpolyakov.spb.ru/sc
3.4 KomnsrotepHas rpaguka 8 3.5 hogl /prorlgogk/sli desp.htm
35 3D-MOICIHPOBAHHE 8 3 https://kpolyakov.spb.ru/sc

hool/probook/slides.htm
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48

PesepBHOE Bpems

20

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOTPAMME

136
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne
o/ Tema ypoka
1 TpeOGoBaHMs TEXHUKU 0E30MIACHOCTH U TUTHCHBI TIPU PabOTe ¢ KOMIBIOTEPAMHE U
JIPYTUMHA KOMIIOHEHTaMH MU(POBOTO OKPYKCHHUS
2 [TpuHIMIBEI PA0OTHI KOMITBIOTEPOB M KOMITBIOTEPHBIX CHCTEM
3 OOMEH TaHHBIMH C TIOMOTIIBIO MWH. KOHTPOJIIIephl BHEITHUX YCTPOWCTB
4 ABTOMaTHYECKOE BBIITOJTHCHHE TPOTPAMMBI ITPOIIECCOPOM
5 OmnepatuBHAs, IOCTOSTHHAS M JIOJTOBpEMEHHAs MaMsTh. KOHTpOJIIEphl BHEITHUX
ycTpoucTB. [IpsMoit qocTymn Kk maMsTi
6 CoBpeMeHHbBIE KOMITBIOTEPHBIE TEXHOJIOTHU
7 [TporpamMmHOE 0OecIedeHNEe KOMITBIOTEPOB, KOMITBFOTEPHBIX CHCTEM W MOOMITBHBIX
YCTPOHCTB
8 CucremHoe nporpaMMmHoe obecrnieuenre. OneparmoHHbIC CHCTEMBI
9 Yrunutel. [paiiBeps! ycrpoicTs. [lapamensHoe nporpaMMUpOBaHHE
10 WHcTamsamus v IeNHCTALISAIUS TIPOTPAaMMHOTO 00eCTIeYCHHUS
11 @aitnossie cuctemsl. [IpuHIKIIBI pa3MenieHnst 1 UMeHOBaHUs (paiiIoB B
noyiroBpeMeHHo# mamsatu. [11aGoHb! a1 onucanus rpynn (hanaoB
12 3akoHomarenscTBO Poccuiickoit @enepamnuu B 001aCTH MPOTPAMMHOTO 00ECTICYCHHS U
JTAHHBIX
13 [IpuHIMIBI TOCTPOEHUS U anapaTHble KOMIOHEHTh KOMIIBIOTEPHBIX ceTeil. CeTeBble
MIPOTOKOJIBI
14 Cetp UnTepuer
15 Pasnenenue IP-cetu Ha moaceTy ¢ HOMOIIBIO MACOK ITOACETEN
16 CereBoe aIMUHUCTPUPOBAHUE
17 Bungel nestensnoctu B cetu Mutepuet. CepBucel MHTepHeTa. ['ocynapcTBeHHbIE
AJIEKTPOHHBIE CEPBUCHI U YCIYTU
18 Nudopmanronnas 6€301MacHOCTh
19 BpenonocHsie mporpaMmmMHoe oOecriedeHrue U METOIbI O0PHOBI C HUM
20 [IpakTnueckas paborta o treme "AHTUBUPYCHBIE TPOrPaMMBbl"”
21 Opranuzanus audHoro apxusa uHpopmarmu. PesepBroe konuposanue. [laponbHas
3alMTa apXUBa
22 [[IudpoBanne TaHHBIX
23 Anroputm mudposanust RSA. Creranorpadust
24 [Tpaktuyeckas padora no teme "lllndposanue naHHbIX"
o5 Nndopmanus, nanaeie v 3HaHus. UHGOpMaLIMOHHBIE TTPOIIECCH B TPUPOJIE, TEXHUKE U
oOrmiecTBe
HenpepriBHBIEC U AUCKPETHBIE BETUYUHBI U CUTHAIBI. HE00X0MMOCTh AUCKpETU3aluN
26 uHdopMaluy, TpeTHaA3HAYCHHOH 711 XpaHeHUs], Tiepeadun 1 00paboTKu B IIU(POBBIX
cUCTeMax
97 JIBonuHOE KOUpoBaHue. PaBHOMEpHBIE U HEpaBHOMEpPHBIE KOJBI. JlekoarpoBanme

COO6H.[€HPII>1, 3alMMCAHHBIX C TIOMOIIIBIO HCPABHOMCPHBIX KOJI0B




VYcnosue @ano. [locTpoeHre 0JHO3HAYHO JEKOJUPYEMBIX KOJIOB € IIOMOIIBIO IepEBa.

28 I'pad An. A. MapkoBa

29 Enununet u3amepeHus KoamdecTBa HHGopManuu. AdaBUTHBINA TOIX0]T K OLIEHKE
KOJIMYeCTBAa HH(POPMALIUU

30 CucTeMbl CYUCIICHUS

31 [lepeBox yricesn U3 OHOM CUCTEMBI CYHUCIICHUS B APYTYIO

30 JIBoW4HAs1, BOCBMEPHUYHAS U MIECTHAIATEPUIHAS CUCTEMBI CYMCIICHUS, CBSI3b MEXKTY
HUMU

33 JIBOWYHAsI, BOCEMEPHUYHAS U MIECTHAIATEPUIHAS CHCTEMBI CYHCIICHUS, CBSI3b MEXKTY
HUMU

34 JIBOWYHAsI, BOCEMEPHUYHAS U MIECTHAIATEPUIHAS CHCTEMBI CYMCIICHUS, CBSI3b MEXKTY
HUMU

35 ApudmeTrueckie onepaiy B MO3UIIMOHHBIX CHCTEMaX CUMCICHHS

36 TpowvHast ypaBHOBENICHHAS] CHCTEMA CUHUCIICHHS

37 JIBOWYHO-TECITHYHAS] CHCTEMA CUUCIICHUS

38 KomupoBanue TeKCTOB

39 PacTpoBoe kompoBaHue n300paKeHHH

40 [IpakTnueckas pabora no teme "Juckperusanus rpaduyeckoit uHGopmau”

a1 [IBeToBBIe MOnEeH. BektopHoe komupoBanue. @opmatsl daitioB. TpéxmepHas rpaduka.
@pakranpHas rpaduka

42 Komuposanue 3Byka. Ouienka HHPOPMAIIMOHHOTO 00bEMa 3BYKOBBIX TAaHHBIX MPU
3aJJaHHBIX YaCTOTE TUCKPETU3ALNH U PA3PSITHOCTH KOJUPOBAHUS

43 [TpakTrueckas padota o teme "JluckpeTusanms 38ykoBoi nHGopmarn"

44 OCHOBBI aNreOphI JTOTUKH

45 Jlornueckue oneparuu. TabaUIIbl HCTHHHOCTH

16 Jloruueckue BolpakeHus. Jlornueckue ToxkaecTa. JlokazaTeslbCTBO JIOTHYECKUX
TOKJIECTB C MIOMOILIBIO TaOJIUIl UCTUHHOCTH

47 [IpakTnueckas pabora no teme «I[locrpoenue u aHanu3 TabIUIl UCTUHHOCTH B
TaOJIMYHOM MTPOLIECCOPEN

48 Jlorudeckue onepaluy 1 onepalny HajJ MHOKECTBaMU

49 Jlorudeckue onepanyy 1 Onepamnny HajJ MHOXKECTBAMHU

50 3aKkoHbI aNreOphl JOTMKU. JKBUBAJICHTHBIE TPEOOPA30BaAHNUS JOTHUECKUX BBIPAKCHUN

51 Jlorudeckuie ypaBHEHUS U CUCTEMbl YPaBHEHHIA

52 Jloruueckue GpyHKIIMU. 3aBUCUMOCTh KOJMYECTBA BO3MOYKHBIX JIOTHYECKUX (PYHKIIHMA OT
KoJIM4ecTBa apryMeHToB. [lomHble cucTeMbl JIoTHUecKuX QyHKINH
Kanonunyeckue Gopmbl Joruueckux BoipaxkeHnil. CoBepiieHHbIe TU3bIOHKTUBHBIE U

53 KOHBIOHKTUBHBIE HOPMAaJIbHBIE JOPMBI, AITOPUTMBI UX TTOCTPOCHHUS IO TabIuIe
HMCTUHHOCTHU

54 Jlornueckue 3J1eMeHTHl B COCTaBe KOMIIbIOTEPA

55 Tpurrep. Cymmarop. MHOropaspsiiHblii CyMMaTop

56 HOCTpoeHI/IVe CXEM Ha JIOTHYECKUX 3JIEMEHTAaX. 3aluch JOTUYECKOTO BBIPAKEHHSI MO
JIOTHYECKOM cxeme

57 MuKpocXemMbl U TEXHOJIOTHSI UX MPOU3BOJICTBA

58 [IpencraBieHue HETBIX YUCEN B MAMATH KOMIbIOTEpa. OrpaHUYeHHOCTh IMana3oHa




YHUCeJl MPU OTPAaHUYEHUHU KOJIMYecTBa pa3psioB. [lepenonHenue pa3psiHON CETKU

be33HakoBbIe ¥ 3HAKOBBIC JJAHHBIC. 3HAKOBBIN OMT. [|BOMYHBIN JIOTIOJHUTEIBHBIA KOJI

59 OTPHIIATEIBHBIX YUCEI

60 [ToOuToBBIE TOrMYecKue onepanuu. Jlornaeckuii, apuHMEeTHIECKUH U UKITAYESCKUNA
CIIBUTH

61 [IudpoBanre ¢ TOMOIIBIO TOOUTOBOH onepanuu «uckitovaroniee NJIN»

62 [IpencraBnenne U XpaHeHHE B TAMSITH KOMITBIOTEPA BEIIECTBEHHBIX YHCEI

63 BrimonHeHue oneparnyii ¢ BEIEeCTBEHHBIMU YHCIaMH, HAKOTUIEHUE OIINO0K pH
BBIUHCIICHUSX

64 [Ipaktruyeckas padora o Teme «M3ydeHne mopaspsAHOTO MAITHHHOTO MPEICTaBICHUS
IEJTBIX M BEIECTBEHHBIX YHCEID

65 AHamu3 aNropuTMOB

66 DTarnbl penieHus 3a/1a4 Ha KoMIiblotepe. IHCTpyMeHTalbHbIE CPENICTBA: TPAHCIISTOD,
OTJIAUUK, TPODUITUPOBIINK

67 Cpena nporpamMmmupoBanus. KoMmumsms u vHTEpIIpeTaus mporpamMmm. BupryanbpHble
MamuHbl. MIHTEerpupoBaHHAs cpea pa3padoTKu

68 MeToab!l OTIIAJKH IPOrpaMM

69 Tunsl nepeMeHHBIX B 3bIKE TPOIPaMMHUPOBAHHUS

70 O6paboTKa ETBIX YUCEI

71 O06paboTKa BEMIECTBEHHBIX YHCEI

72 CrnydaifHple U TICEBIOCTYYaHBIC YUCIIa

73 BetBnenus. CroxxHbIe yCITOBUS

74 uxel ¢ yemoBuem

75 [ukael o nepemeHHo. B3anmo3aMeHsaeMOCTh pa3IunyHbIX BUJOB IIUKIOB

76 O06paboTKa HATYPAITLHBIX YHCEJ C UCIIOJIb30BAHUEM ITUKJIOB

77 HaxoxaeHue Bcex MpoCThIX YKCeN B 3aJaHHOM Juarna3one [Ipaktuueckas pabota no
teme «Pemenue 3agay MeTo10M mepedopar»

78 WNuBapuaHT nuKIa

79 JloKkyMEHTHpOBaHHUE MPOTPAMM

80 OO6paboTka TaHHBIX, XpaHAIUXCs B (paiimax

81 Pa30Ouenue 3agaun Ha roa3agadu

82 Hcnonb3oBanue cTaHnapTHON OMOIMOTEKH s3bIKa porpamMmmMmupoBanus. [lonkmoyenue
OMOIMOTEK MOANPOTrpaMM CTOPOHHHX MPOU3BOIUTENEH

83 [Toamporpammsl (poue1ypsl U HYHKITUN)

84 [Tonmporpammsl (poueypsl U QyHKIIMH)

85 [IpakTuyeckas pabota no Teme "Pa3paboTka noamnporpamm"

86 Pexypcus. PekypcuBHble 00bekTHI ((ppaxTainsl). PekypcuBHBIE poLeyphbl U (PyHKIHH.
Vcnonbp30BaHue CTEKa JJIsl OpraHU3alMy PEKYPCUBHBIX BHI30BOB

87 [TpakTuyeckas pabdota no Teme "PekypcuBHbIe OANPOrpaMMBbl"

88 Mo 1ybHBII NPUHLKIT TOCTPOCHHUS IPOTrPaMM

89 YuclneHHbIe METOABI

90 [IpakTuyeckas pabora no Teme «UucaeHHOE peleHre ypaBHEHU

91 Vcnonp30BaHMe AUCKPETU3ALUH B BHIYUCIUTENbHBIX 3a/1a4ax




[Ipaktuyeckas padora o teme «[IpubnmxEHHOE BEIYMCICHUE TMH KPUBBIX U

92 o
iomaaen Guryp»

93 [IpakTtuyeckas padora o teme «Ilouck MakcuMyma (MHHUMYMa) QYHKITHIDY

94 O6paboTka CHMBOJIHBIX JIaHHEIX. ANTopuTMBI 00pabOTKH CUMBOJIBHBIX CTPOK: TIOACYET
KOJIMYECTBA TIOSIBJICHUH CIMBOJIA B CTPOKE

95 ANropuTMBI 00pab0OTKH CHMBOJIBHBIX CTPOK: pa30HEeHNE CTPOKH Ha CJIOBA TI0
pOoOETHHBIM CUMBOJIAM

9% AHFOpHTMEI O6pa(§OTKI/I CHUMBOJIbHBIX CTPOK: TTOUCK MOJACTPOKH BHYTPU JAHHOU CTPOKH;
3aMeHa HalJICHHOW MOJICTPOKH Ha IPYTYIO CTPOKY

97 [IpakTuueckas padota o teme "OOpaboTKa CTPOK C UCTIOJIb30BaHUEM (YHKITUH
CTaHJIapTHOU OMOIMOTEKHU s3bIKAa IPOrpaMMUpOBaHUs"

98 ["'eneparusi cJIOB B 3aJaHHOM aJi(paBUTe

99 MaCCI/IBI?‘I Y TIoCJIeToBaTeNbHOCTH uncen. [IpakTudeckas padbota mo teme "3amnojiHeHne
MacCHBa

100 O06001IEHHBIE XapaKTePUCTHKU MacCHBa

101 PHHeﬁ?BIﬁUHOHCK 3aJJaHHOTO 3HaueHus B Maccuse. [IpakTuueckas pabora o Teme

JIMHEWHBII ONCK 3alaHHOTO 3HAYeHUS B MaccHuBe"

102 [IpakTnueckas pa6(')'Ta o teme "[lonck MUHUMAIBHOTO (MaKCHUMAaJIbHOTO) JIEMEHTA B
YHCIIOBOM MaCCHBE

103 CoptupoBka ogHomMepHOTO MaccuBa. [Ipocteie MeTo bl copTupoBKU. [IpakTHueckas
pabota o Teme "[IpocTeie METOIBI COPTUPOBKHU MaccuBa'

104 CoprupoBka ciusiHreM. beicTpast coprupoBka MaccuBa (anmroputm QuickSort).
[IpakTrueckas paboTa o Teme "bpicTpas cCOpTUpOBKa MaccuBa'

105 %[BOI/II{HHI?IUHOHCK B OTCOPTHPOBAaHHOM MaccuBe. [IpakTuueckas pabota mo treme

JlBonuHbIM mouck"

106 JIBymMepHBIE MAaCCHBBI (MAaTPHUIIBI)

107 Anroput™bl 00pabOTKH MaTpPHIT

108 Pemrenue 3amay ananmsa JaHHBIX

109 CpencTBa TEKCTOBOTO MPOIEccopa

110 KomnwrorepHas BEpcTka TEKCTa

111 [IpakTuueckas pabora o teme "BépcTka JOKYMEHTOB ¢ MaTeMaTH4eCKUMH hpopmynamu”

112 WHcTpyMeHTHI pelieH3npoBaHus

113 [IpakTnueckas pabora o teme "MHOrocTpaHHYHbBIE TOKYMEHTHI"

114 Ob6naunblie cepBuchl. KomnektuBHas pabota ¢ jokymentamu. [Ipaktudeckast paborta mo
teme "KomnektuBHasi pabota ¢ TokymMeHTamu'"

115 Ananus gaHHbIX. bosbIne naHHbIE

116 MamuHHoe 00ydeHne

117 AHanu3 IaHHBIX C TOMOIIBIO SJEKTPOHHBIX TaOJIHII

118 IIpakTuyeckas pabota o Teme "AHaJIM3 JAHHBIX C MOMOIIBIO AEKTPOHHBIX TabHI"
IToctpoenue rpapukos Gpynkuuii. [lpaktuueckas padora no reme "HarnsaHoe

119 MIpPEJICTaBJICHUE PE3YIbTATOB CTATUCTUYECKONH 0OpPaOOTKH TaHHBIX B BUJE TUATPAMM
CPEICTBAMU PEIaKTOpa AIIEKTPOHHBIX TaOIuIl"

120 Jluauu tpenna. [lpaktuueckas padota mo reme "[logbop nuHUM TpeHAaa,

IIPOrHO3UpOBaHueE"




191 [Toxbop mapamerpa. [IpakTudeckast pabora o teme "HnuciaeHHOE pelieHre YpaBHEHUN C
MOMOIIBI0 TI0100pa mapamerpa”

199 OntuMu3anus Kak TOMCK HAWIYYIIETO PEIIeHHs B 3aJaHHBIX yCIoBUsX. [IpakTudeckas
paboTa no Teme "PemieHne 3a1a4 ONTUMH3AIMHN C TOMOIIBIO AIEKTPOHHBIX Ta0IUI"

123 PesepBHOE Bpems

124 PesepBHOE Bpems

125 PesepBHOE Bpems

126 PesepBHOE Bpems

127 PesepBHOE Bpems

128 PesepBHOE Bpems

129 PesepBHOE Bpems

130 PesepBHOE Bpems

131 PesepBHOE Bpems

132 Pe3epBHOE Bpems

133 PesepBHOE Bpems

134 Pe3epBHOE Bpems

135 PesepBHOE Bpemst

136 PesepBHOE Bpems

OBIIEE KOJJMYECTBO YACOB I10 ITPOTPAMME




11 KJIACC

Ne
u/n Tema ypoka

1 KommuectBo nadopmarym

2 AJNTOPUTMBI C)KATHUS JTAHHBIX

3 Anroput™ Xaddmana

4 [TpakTudeckas pabora o Teme "CxkaTue JaHHBIX C IIOMOINBI0 anropurMa Xaddmana'

S) Anroputm LZW

6 ANropuTMBI C3KaTUs AaHHBIX ¢ otepsimu. [IpakTudeckas padota no teme "Cxxatue
JTaHHBIX ¢ motepsimu (anroputmel JPEG, MP3)"

7 CxopocTh nepeaun JaHHBIX

8 [TomexoycTOWYUBBIEC KOJIBI

9 [Tpaktuueckas padota o teme "[lomexoycToitunBbie KOIbI"

10 Cucrembl. KoMnoHeHThI cucTeMbl U UX B3aumo/eiicteue. CucteMHbIil adexr.
VYmpasnenue kak nHGopMaIMoHHBIN mporiecc. OOpaTHas CBSI3b

11 Moenu 1 MOJIETMPOBaHKE

12 I'padbr

13 Pemenne 3amga4d ¢ momoinpo rpados

14 HepeBbs

15 OCHOBBI TEOPUHU UTP

16 [IpakTrueckas padota o Teme "[IouCK BBIUTPHIIITHON CTPATETUH B UTPE C TIOJTHOM
uHpopmanuein”

17 CpencTBa NCKYCCTBEHHOTO MHTEIUIEKTA

18 [IpakTrueckas padota o teme "CpeacTBa UCKYCCTBEHHOTO MHTEIIIEKTa"

19 dopmanuzanys NoHATUS aroput™Ma. Mammna TeropuHra Kak yHUBepcajabHasi MOJIEb
Bbluncienuil. Tesuc Yépua—TpropuHra

20 [IpakTnueckas pabora no teme "CocTaBieHHre MPOCTOM MPOrPaMMBbI JIIsl MAIIUHBI
Teropunra"

21 Mamuna [Tocta

22 HopmansHbie anropudmel MapkoBa

23 AJ'Il"OpI/ITMI/I‘{eCISI/I HepazpeuuMbie 3a1aun. 3a1aua ocTaHoBa. HeBO3MOKHOCTh
ABTOMATUYECKOM OTJIAJIKU MTPOrpaMM

24 C0HOCTh BBIYUCICHUI

o5 [Torck mpocCThIX YKCeN B 33JAHHOM JIMAIIa30HE C MOMOIIBIO AITOPUTMA «PEILIETO
Opatochenar

26 [TpakTuueckas pabota o Teme "ITouck MpOCTHIX YKCeN B 3aJaHHOM Jquarna3oHe"”

27 MHuoropaspsIHbIe [elble Yicia, 3a/1a4u JUTMHHON apu(MeTUKU

28 HpaKTI/IHsCKaSI pabota no Teme "Peanu3anus BEIUUCICHUN ¢ MHOTOPA3PSAIHBIMU
qHCclIaMu

29 CrnoBapu (accormaTUBHBIE MACCHBBI, 0TOOpakeHus ). Xamr-tabmuilsl. [Tocrpoenue
a(aBUTHO-YaCTOTHOTO CIIOBAPS ISl 3aJJAHHOTO TEKCTa

30 [IpakTuueckas pabota no teme "[locTpoenue anaBUTHO-YACTOTHOTO CIOBAPS AJIs

3aJaHHOTO TekcTa"




AHanmn3 TeKCTa Ha ECTECTBEHHOM S3bIKE. BBIAEIIEHNE TOCIEJ0OBATEIBHOCTEN 10

31 mabnony. Perynsipasie Beipakenusi. YacTOTHBIN aHATIN3

32 [IpakTuyeckas pabora no Teme "AHaJIN3 TEKCTa Ha €CTECTBEHHOM SI3bIKe"

33 Crexu. AHAJIN3 MPABHIIBHOCTH CKOOOYHOTO BBIPAKECHUS

34 Brrancenue apumMeTn4eckoro BIpaKeHHsl, 3aIMCaHHOTO B TOCT(UKCHON opme

35 [IpakTtuyeckas padora no Teme "Boruncienne apupMeTHdecKoro BEIpakeHus,
3alMCaHHOTO B OCTGUKCHOU popme"

36 Ouepenn. Micnonp3oBanne oyepen AJ1sl BpeMEHHOTO XpaHEHUs TaHHBIX

37 [Tpaktuueckas padota o treme "Vcnonp3oBanue ouepean"
JepeBps. Peanmmzanus gepesa ¢ MOMOIIBIO CCBUIOYHBIX CTPYKTYp. JIBOon4HbBIE

38 (6unapueie) nepesbs. [locTpoenue nepeBa it 3aJaHHOTO apU(PMETHIECKOTO
BBIPKCHUS

39 [IpakTnueckas padora o teme "Mcnosib30BaHue AepeBbEB ISl BBIYMCICHUS
apru(METHYECKUX BBIPAKCHUNA"

40 PexypcuBHble anroputmsl 06xona aepena. VMcnons3zoBanue creka u ouepenu aias o0xoaa
JiepeBa

a1 PexypcuBHble anroputMel 06xona aepesa. McnonszoBanue creka u ouepean st 00xoa
JiepeBa

42 Anroputwmel Ha Tpadax. [TocTpoeHrne MUHUMAIIEHOTO OCTOBHOTO JIepeBa B3BEIICHHOTO
CBSI3HOI'O HEOPUEHTHUPOBAHHOTO rpada

43 O6xox rpada B rmyouny. O6xon rpada B MIMPUHY

44 KonunuecTBo paznuyHbIX MyTel MeX 1y BEpUIMHAMH OPUEHTUPOBAHHOTO allUKINYECKOTO
rpaga

45 Anroputm JleHKCTpBI.

16 [IpakTuueckas padoTa o Teme "BbIYMCiIeHre ITUHBI KPaTUYanIlero myTH MeXIy
BepirHamu rpada (anroputm Jeiikerpor)"”

47 Anroputm Droliga—Yopiraiia

48 3amauu, perraeMble ¢ TOMOIIbIO JUHAMUYECKOTO MPOrPAMMHPOBAHHUS: BBIYMCIICHUE
PEKYpPCUBHBIX (DYHKIUI

49 [IpakTnueckas paborta o treme "BI)I‘I'I'/ICJ'ICHI/IC PEKYPCUBHBIX (QYHKIIHI C TOMOIIBIO
JMHAMHYECKOTO POrpaMMUPOBAHUS

50 3amauu, pemaeMble ¢ TOMOIIBIO JUHAMUYECKOTO MPOTrPAMMUPOBAHHUS: TIOACUET
KOJIM4YECTBa BAPHAHTOB

51 [IpakTuueckas paborta o Teme ”Hongqér KOJIMYECTBA BAPHAHTOB C MIOMOIIBIO
JMHAMHYECKOTO TPOrpaMMUPOBaHUS

59 3anaun, peraemMble ¢ MOMOIIBIO JUHAMUYECKOTO MPOrpaMMHUPOBAHHUS: 3a0aUu
ONTUMU3ALHNU

53 [TonsiTue o mapagurmax nporpammupoBanus. O030p S3bIKOB TPOTPAMMHUPOBAHUS

54 [TonsiTue 06 06BEKTHO-OPUEHTUPOBAHHOM NPOI'PAMMHPOBAHUU

55 OO0bexTsl U Kinacchl. CBOWCTBA U METObI 0OBEKTOB

56 OOBEKTHO-OPUEHTUPOBAHHBIHN aHANIN3

57 [IpakTuyeckas pabdota no teme "Mcnosip30BaHMe TOTOBBIX KJIACCOB B Mporpamme”

58 PazpaboTka nporpamMm Ha OCHOBE 00BEKTHO-OPHEHTHPOBAHHOTO MOIX0a

59 [IpakTuyeckas padota "Pa3paboTka npocToil MporpaMMBl ¢ UCIIOJIb30BAaHUEM KIaccoB"




Wukancymsauus. [Ipaktuaeckas padora no teme "Pa3zpaboTka kiacca, HCIOJIb3YIOIIEro

60 W
WHKATCYIISIUIO

61 Hacnenoanue. [lommopdusm

62 [TpakTuaeckas padbora o treme "Pa3paboTka nepapxuu KJiaccon'

63 Cpenpl ObICTpO¥ pazpaboTku porpamM. [IpoektupoBanue naTEepdeiica moap30BaTEIIS

64 [IpoexTupoBanue UHTEpdEiica MOIb30BATEIS

65 Hcnosib30BaHMEe TOTOBBIX YIPABIISIEMBIX JJICMEHTOB JIJIsl TOCTPOCHUsI HHTepderica

66 [IpakTnueckas pabora no teme "Pa3paboTka nporpaMMsl ¢ rpaguueckuM uHTepdericom”

67 N3ydeHne BTOPOro s3bIKa MPOrPaMMUPOBAHHUS

68 W3yueHre BTOpOTro si3pIKa MPOrpaMMHUPOBAHHS

69 DTanbl KOMITBIOTEPHO-MAaTEMATHIECKOTO MOJICTTHPOBAHHS

70 JluckpeTn3anusi mpyu MaTeMaTHISCKOM MOJCITUPOBAHUN HEMTPEPHIBHBIX MTPOIIECCOB.
MoenupoBaHie ABUKECHUS

71 [IpakTiueckas pabora o teme "MoaenrpoBaHue 1BUKeHus"

72 }}/IO}IGHHPOBaHl/Ie ononornyeckux cuctem. [Ipaktudeckas paborta mo teme

MopenupoBanrue OHOJIOTHIECKUX CUCTEM"

73 MatemaTtndeckre MOJIeIH B SKOHOMHUKE. BhIUHCIUTEIbHBIC SKCIIEPUMEHTBI ¢ MOJICTISIMU

74 BepostHocTHbie Mosenu. [IpakTuueckast pabota no teme "MMuranmonnoe
MOJIEIMPOBAHKE C MOMOIIIBI0 MeTo1a MonTe-Kapio"

75 KomnsrorepHoe Mo ieTMpoBaHNE CHCTEM YITPaBICHUS

76 O06paboTKa pe3yIbTaTOB IKCIIEPUMEHTA

77 Tabmuunble (pensaunoHHbIC) 0a3bl JAHHBIX

78 [Touck, coprupoBka U GUIbTpaIMsl TaHHBIX. 3alIPOCHl HAa BEIOOPKY JaHHBIX. 3alIPOCHI C
napamerpamu. Beruucisemsle moss B 3anpocax

79 [TpakTrueckas padoTa o Teme "PaboTa ¢ rotoBoi 6a301 TaHHBIX"

80 MHuoroTtabiau4Hbie 0a3bl JaHHBIX. THITBI CBA3EH MEX Ay TaOIuIaMu. BHENTHUHN KiTroy.
IlenoctHOCTH Ga3bl TaHHBIX

81 [IpakTrueckas padoTa o Teme "Pa3paboTka MHOTOTAOIMYHON Oa3bl TaHHBIX"

82 3anpockl K MHOTOTA0JIMYHBIM 0a3aM JaHHBIX

83 [IpakTnueckas pabora o teme "3anpocsl K MHOTOTa0IMYHOM 0a3e JTaHHBIX"

84 SA3bIk ynpasnenus: ganHbiMU SQL

85 [IpakTnueckas pabora no Teme "YmnpapieHue JaHHBIMH C TOMOIIbIO si3bika SQL"

86 Hepensunonnsie 6a3pl JaHHBIX. DKCIEPTHBIE CUCTEMBI

87 HHTepHeT-IPHITOKEHUS

88 [ToHsiTHE O CEpBEPHOM M KIIMEHTCKOM YaCTAX caiTa. TeXHOJIOrus «KIMEHT — CEpBEP», €€
JOCTOMHCTBA U HEJOCTATKU

89 OcHoBgsl si3p1ka HTML

90 [TpakTtuyeckas pabota no teme "Co3iaHue TEeKCTOBOM BeO-CTpaHUIb!"

91 OcHoBgsl si3p1ka HTML

92 OcHoBgsl si3p1ka HTML

93 [TpakTudeckas pabota no teme "Cosnanue BeO-CTpaHUIIBI, BKIIOYAIOIIEH
MYIIbTUMEINITHBIE 00BEKTHI (PUCYHKH, 3BYKOBBIE JJAHHBIE, BU/IE0)"

94 OcHoBbl KackagHbIX Tabnuil ctuiieit (CSS)




[IpakTudeckas padbora o teme "OdopmileHrne CTPAHUIIBI C TOMOIIBIO KACKaIHBIX

95 <
TaOIUI CTHIICH

96 Cuenapun Ha si3bike JavaScript

97 Cuenapun Ha si3bIke JavaScript

98 ®DopMbI HA BEO-CTpAHHUIIC

99 [Ipaktuyeckas padora no teme "OOpaboTka gaHHBIX hopm"

100 Pasmenienue BeO-caiiToB. Yciryra XocTuHTa. 3arpyska (GaiaoB Ha CaluT

101 Kanpuposanue. Mcnpasienue nepcrnektussl. ['ncrorpamma. Koppeknus ypoBHeH,
Koppekuus 1neta. ObeciBeUMBaHNE IBETHBIX H300paKeHUN

102 BBoJ m300pakeHuil ¢ UCTIOIB30BaHUEM PA3INYHBIX H(DPOBBIX YCTPOICTB.
[IpakTnueckas padota no teme "O6paboTka uudpoBsIX Gororpaduit”

103 Peryms. Pabota ¢ o6nactamu. @unbstpsl. [Ipaktuueckas padborta mo teme "Petymib
1ndpoBbIX GoTorpaduit”

104 MHuorocnoitasle n3o0paxenus. TexcToBble ciou. Macka ciosi. Kananel. CoxpaHeHnue
BBIIEJIEHHO 00J1acTh

105 [IpakTuueckas padoTa o Teme "MHOTOCTIOWHBIEC H300paKeHUS"

106 }:[O)IFOTOBK'& WJUTFOCTparnuii 115t BeO-caiToB. [IpakTudeckas pabora mo reme

AHUMUpPOBaHHbIE U300paXkeHus"

107 Bekropnas rpaduka. Bekropuzamms pacTpoBbIX H300paKeHHIA

108 [IpakTuueckas paboTa o Teme "BekropHas rpaduka"

109 [TpyuHIUTIBI TOCTPOEHUS U PEIAKTHPOBAHMS TPEXMEPHBIX MOIeIeH

110 [IpakTuueckas padota o teme "Co3aaHue MPOCTHIX TPEXMEPHBIX MOeIeH"

111 Cetounble MOJIeH. MaTepuasl

112 [IpakTrueckas padota o teme "CeTouHbie MOAETH"

113 MopenupoBaHue HCTOYHUKOB OCBeIIeHUs. KaMepsl

114 [IpakTrueckas padota o teme "Penaepunr"

115 AnmuTuBHBIE TeXHOJ0THHU (3D-ipuHTEpHI)

116 [ToHsiTHe 0 BUPTYaIIbHOH pealbHOCTH | JONOJHEHHOH peallbHOCTH

117 PesepBHOe Bpems

118 PesepBHOE Bpems

119 PesepBHOE Bpems

120 PesepBHOE Bpemst

121 PesepBHOE Bpems

122 PezepBHoe Bpems

123 PezepBHOE Bpemst

124 PesepBHOE Bpems

125 PezepBHOE Bpemst

126 PezepBHOE Bpemst

127 Pe3sepBHOE BpeMms

128 PezepBHOE Bpemsi

129 PezepBHOE Bpemsi

130 PezepBHOE Bpemsi

131 PezepBHOE Bpemsi




132 Pe3epBHOE BpeMms
133 PesepBHOE Bpems
134 PesepBHOE Bpems
135 PesepBHOE Bpems
136 PesepBHOE Bpems

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME




IMPOBEPAEMBIE HA EI'D 10 HTHOOPMATUKE TPEBOBAHUS K
PE3YJIBTATAM OCBOEHHS OCHOBHOM OBPA30OBATEJIbHOM ITPOTPAMMBI
CPEJHEI'O OBILIEI'O OBPA30BAHMUSA

Kon
NpoBepPsIEMOro
TpeOOBaHMs

IIpoBepsiemble TPeOOBaAHUS K MPEAMETHBIM Pe3yJbTaTaM O0CBOEHUsI
OCHOBHOI1 00pa30BaTe/IbHON NPOrpaMMbl CpeIHero od1Iero
o0pa3zoBaHus

1.

3namo (nonumams)

1.1

[lonnMaHue OCHOBHBIX HPUHIUIIOB YCTPONCTBA W (DYHKIMOHUPOBAHHUS
COBPEMEHHBIX CTAallMOHAPHBIX U MOOWJIbHBIX KOMIIBIOTEPOB; TEHAECHLUMN
Pa3BUTHUSI KOMITBIOTEPHBIX TEXHOJOTHM; BlIaZleHHMEe HaBbIKAMHU pabOThI C
OTIEpAallMOHHBIMM CHCTEMaMH U OCHOBHBIMH BHUJAMH IPOTPaMMHOTO
obecrieueHus JUid  pemieHus y4yeOHbIX 3aJad [0  BBIOpaHHOM
crenuaiIn3alum

1.2

Hanuuue mnpencraBineHuii o 0a30BbIX MPUHIMIIAX OpraHU3alMd |
(YHKIIMOHUPOBAHUS KOMITbIOTEPHBIX CeTel

1.3

[loHumaHne OCHOBHBIX NPUHIUIOB AMCKPETU3ALUU PA3TUYHBIX BUIOB
nHdopmanuu

1.4

[lonumanue 6a30BBIX aITOPUTMOB OOpPaOOTKH YMCIOBOW M TEKCTOBOM
nHbopManMy (3amKMCh 4YHCET B TO3WIMOHHOW CHCTEME CUHUCIICHHUS,
JIETUMOCTB TIETIBIX YHCEN;, HaX0XKIEHHE BCEX MPOCTHIX YHCEN B 33aHHOM
nuamnazoHe; o0paboTka MHOTOPAa3pSAHBIX  IEJIBIX  YHCEN; aHau3
CHUMBOJIbHBIX CTPOK U JPYI'HX), AITOPUTMOB IIOUCKA U COPTUPOBKH

1.5

3HaHue (YHKIMOHAIBHBIE BO3MOXKHOCTH WHCTPYMEHTAJBHBIX CPEJICTB
cpenbl pa3paboTKu

1.6

Bnagenue OCHOBHBIMH CBEACHMSIMM O 0a3ax JaHHBIX, UX CTPYKTYpeE,
CpeICTBax CO3JaHus U paboThl C HUMH

1.7

[ToHumaHure BO3MOXHOCTEN M OIPAHUYEHUM TEXHOJIOTUH UCKYCCTBEHHOIO
WHTEUIEKTAa B Pa3IMYHBIX OOJACTAX; HAJIMYHME MPEJACTaBICHUNA 00
UCIIOJIb30BAaHUM  WH(POPMAIIMOHHBIX  TEXHOJOTHH B Pa3JIMYHBIX
npodeCCHOHANIBHBIX cepax

1.8

BJ'Ia,Z[eHI/Ie TECOPETUYCCKHUM aIlllapaToM, IIO3BOJLIIOIIHUM OCYIHICCTBIIATH
MMPEACTABIICHHUE 3aJaHHOI'0 HAaTypaJIbHOI'0 4YHCJia B pa3JIMYHBIX CUCTEMax
CUMCIICHUs, BBIIIOJHATH Hp606pa3OBaHI/I$I JJOTHYCCKHX BLIpa)KeHHﬁ,
HCIIOJIb3Ys 3aKOHBI anre6pbl JIOTUKH; OIIPCACIIATDH KpaT‘-IaI‘/‘II_HI/II‘/'I IyTb BO
B3BCIICHHOM rpa(be Hn  KOJIHUYCCTBO HYTeﬁ MCXKAY BCpIIMHAMU
OPUCHTHUPOBAHHOI'O alTUKIMYCCKOI'O rpaq)a

Yuemo

2.1

YMeHHne HCIoab30BaTh KOMIIBIOTCPHO-MATCMATUYICCKHUE MOJACIN IS
aHanu3a 00BbEKTOB MpoHeCCOB: (I)OpMy.TII/IpOBaTB nejib MOACIIUPOBAHNUA,
BBITIIOJIHATE aHAJINU3 PE3YJIbTATOB, IMOJYYCHHBIX B XOJ€ MOJACIIMPOBAHUA,
OCHUBATL AJICKBATHOCTL MOJICIN MOACIUPYCMOMY 06T>CKTy NN
ImponueccCy,; NMpeAaACTaBJIATh PE3YJIbTAThI MOACIIMPOBAHUS B HAITIAAHOM BHUIC

2.2

YMmeHue kinaccupUIMpPOBATH OCHOBHBIE 3a/aud aHajdu3a JIaHHbBIX
(mporHO3UpOBaHUE, KJIaccuuKarms, KJacTepu3anus, aHaIn3
OTKJIOHEHUI); TOHMUMATh IOCIIEA0BATEIIFHOCTh PELICHUs 3a7ay aHalln3a
JAHHBIX: COOp MEPBUYHBIX JAHHBIX, OYMCTKA M OLIEHKA KaYeCTBA JIAHHBIX,
BbIOOpD M (WIM) TIOCTPOCHHME MOJIENH, MpeoOpa3oBaHUE JIAaHHBIX,




BU3YyaJIM3alMd JaHHBIX, UHTCPIIPECTAIMA PC3YJILTATOB

2.3

YMmenue omnpenensate HHQOPMAIMOHHbBIN 00BEM TEKCTOBBIX, I'paUUeCcKuX
Y 3BYKOBBIX JJAHHBIX MIPH 3aJaHHBIX MapaMeTpax TUCKPETU3ANHN. Y MEHHE
OTpENeNATh CPEAHIOI CKOPOCTh MEpeJaud JIaHHBIX, OIICHUBATh
U3MEHEHHE BPEMEHH TIepelayd Npu HM3MEHEHMH HH()OPMAIMOHHOTO
00bEMa JAHHBIX M XapaKTEPUCTUK KaHAJIA CBSI3U

2.4

YMeHue CTpouTh KOJ, OO0EClEeYMBAIOUIUMN HAUMEHbBIIYI0 BO3MOXKHYIO
CPEAHION0 JUIMHY COOOIIEHUS ITPH N3BECTHON YaCTOTE CHMBOJIOB

2.5

YMeHue uCnoJib30BaTh MPU PEUIEHWH 3a7a4 CBOMCTBA MO3ULIMOHHOU
3allMCH YHWCEJI, aJrOPUTMbI MOCTPOEHUS 3aIlUCH YHCJA B MO3ULIHUOHHOU
CHUCTEME CUHCIICHUSI C 3a/IJaHHBIM OCHOBAaHMEM M IMOCTPOEHHUS YHUCIa IO
CTPOKE, COAEp’Kalledl 3amuch ATOrO0 4YUCIa B TO3ULHUOHHOM CHCTEME
CUMCJIEHUSI C  3aJaHHBIM  OCHOBAaHHMEM; YMEHHE  BBINOJHSATH
aprudMETUYECKHUE OTEePaIlMU B MO3UIIMOHHBIX CUCTEMAaX CUUCICHUS

2.6

YMeHue CTpOUTh JIOTUYECKOE BBIPAXKEHHE B JIU3bIOHKTUBHOM U
KOHBIOHKTMBHOM  HOpMajbHBIX (¢opMax 1O 3aJaHHON  Tabiuie
WCTUHHOCTH; HCCJeNOoBaTh O00JacCTh MCTHHHOCTH  BbICKa3bIBaHUS,
COJIEpIKalero MepeMeHHbIe; pellaTh HECIOKHbIE JIOTHYECKHE YPaBHEHUS

2.7

VYMmenne pemiath AJITOPUTMHUYCCKUEC 3adadd, CBA3AHHBIC C aHaJIU30M
rpadoB (3a1a4u MOCTPOCHUSI ONMTHUMAIBHOTO TYTH MEXIY BEpPITHMHAMH
rpada, onpeneneHUs] KOJUYECTBA PA3NIUYHBIX MyTeH MeXIy BepUIMHAMH
OPHEHTHUPOBAHHOTO AlMKINYECKOTO rpada)

2.8

YMeHue ucnonb30BaTh JepeBbsl MIPU aHAIM3€ U MOCTPOCHUU KOJIOB U IS
npeacTaBieHus] apu(METUUYECKUX BBIPAXKEHHUM, NpH pelIeHud 3ajad
MOMCKAa U COPTUPOBKH; YMEHHE CTPOUTH JIEPEBO UIPHI MO 3aJaHHOMY
IrOpUTMYy; pa3pabaTbiBaTh M 0OOCHOBBIBATH BBIUTPHIIIHYIO CTPATETHIO
UTPBI

2.9

VYmenune AHAJIIM3UPOBATh aJITOPUTMbBI C  HCIOJB30BAHUEM Ta6J'II/II_[
TpaCCUPOBKHU; OIPEACTIATH 0e3 HCI0Ib30BaHuUs KOMIIBIOTEpa PE3YyIbTaThbl
BBIIIOJIHCHHUSA HECJIOXKHBIX ITPOIrpaMM, BKIHOYAKOMIMUX IUKIIBI, BETBJICHUA U
IMOAIIPOrpaMmsal, IIPU 3aIaHHbIX UCXOAHbIX TaHHBIX

2.10

YMeHue omnpenensiTh CIOXKHOCTh H3Y4aeMbIX B Kypce 0a30BbIX
QITOPUTMOB (CYyMMHPOBAHHE IIEMEHTOB MacCHBa, COPTHUPOBKA MacCHBa,
nepeGopHbIe aJrOPUTMBI, ABOMYHBIA TOWUCK) U TMPUBOAUTH IPUMEPHI
HECKOJIbKUX aJITOPUTMOB Pa3HOM CIIOKHOCTH ISl pEIlIeHUs OJTHOM 3a1auu

211

Bnanenne yHHBEpCANbHBIM SI3BIKOM  IPOTPAMMHPOBAHUS  BBICOKOTO
ypoBHs (ITackans, Python, Java, C++, C#), npencraBieHussMu 0 6a30BbIX
TUIAX JaHHBIX U CTPYKTYpax JaHHBIX; YMCHUE HCIOJB30BaTh OCHOBHBIC
yIPaBJISIONIME  KOHCTPYKIIMW;  yYMEHHE  OCYIICCTBISTH  aHAIU3
NPEUIOKEHHOW  MPOTpaMMBI:  OMpPEAesaTh  pPe3yNbTaThl  PabOTHI
IPOrpaMMBbl MPH 33IaHHBIX UCXOTHBIX TAHHBIX; OMpPENENsITh, MPH KaKUX
UCXOJHBIX JIAHHBIX BO3MOXXHO TIONyYeHHE YyKa3aHHBIX pe3ylbTaToB;
BBISIBIISITH JIaHHBIE, KOTOphlE MOTYT TpHUBECTH K oOmmOke B pabote
nporpaMMbl;  (GOpPMYIUPOBATH  MPEMIOKEHHS MO  YIYYIIECHHUIO
IPOrPaMMHOTO KO/1a

2.12

VYMeHue peanu3oBBIBAaTh Ha BBIODAHHOM Ui HM3Y4YCHHsS  SI3BIKE
nporpaMmmupoBaHus Beicokoro yposas (Ilackans, Python, Java, C++, C#)
THUIIOBBIE AIITOPUTMBI 00pabOTKU YHCEl, YHCIOBBIX MOCIE0BATEILHOCTEH
M MAacCHBOB: TpEJCTaBICHHWE 4YHCIa B BHAEC Habopa MPOCTHIX




COMHOXHUTENEH; Hax0XkJIeHHE MaKCUMAJIbHOW (MHHHUMAIBHOW) MHQPHI
HATYpaJIbHOTO YHMCIIA, 3aIMCAHHOTO B CUCTEME CUMCIICHHS C OCHOBAaHHUEM,
He mpeBblmaromuM 10; BblYKMCICHHE OOOOMIEHHBIX XapaKTEPHCTUK
2JIEMEHTOB MacCuMBa WM YHCJIOBOM IOCIEAOBATEIbHOCTU (CYMMBI,
NPOM3BEACHUS  CPEJHEr0  apU(PMETUYECKOTO, MHHUMAIBHOTO |
MaKCHUMAaJIbHOTO 3JIEMEHTOB, KOJHYECTBA 3JIEMEHTOB, YIOBJIETBOPSIOIINX
3aJJaHHOMY YCJIOBMIO); COPTHPOBKY JJIEMEHTOB MAacCHBa; YMEHME
UCITIOJIb30BaTh B TPOTpaMMax [aHHbIE Ppa3IMYHBIX THUIOB C YYETOM
OTPaHWYEHUH HA JHMAara3oH UX BO3MOXKHBIX 3HAYCHHH, MPUMEHATH IPH
pelIeHnn 3a7a4d CTPYKTYpPbl JaHHBIX (CIUCKH, CIOBapH, CTEKH, OYEepeu,
JIepEeBBS1); TIPUMEHSTh CTaHIAAPTHBIE U COOCTBEHHBIEC MOANPOTPAMMBI IS
00pabOTKM YHMCIIOBBIX JAHHBIX W CUMBOJIBHBIX CTPOK; MUCIIOIB30BATH MPH
pa3paboTke mporpaMM OHOTUOTEKH MOANPOTPAMM; YMEHHE HCII0JIb30BaATh
CpeACTBa OTIAJKU POTPAMM B CpeJie TPOTPAMMHUPOBAHHSI

2.13

YMeHHe  HCHOJB30BaTh  JJIEKTPOHHBbIE  TaOMMIBI A aHAIuU3a,
npescTaBieHus U oOpaOOTKM JNaHHBIX (BKJIKOYasi BHIOOP ONTHUMAJIBLHOTO
pelieHus, noAdOp JMHUU TPEHJA, PEUIeHHe 3aAad MPOTHO3WPOBAHHUS);
YMEHHME HCIOJIb30BaTh TaOiIuuHble (pesUUOHHBIE) O0a3bl JaHHBIX U
CIIPaBOYHBIE CUCTEMBI

2.14

YMeHHne OpraHu30BBIBaTh JUYHOE WH(POPMAIMOHHOE MPOCTPAHCTBO C
WCIIOJIb30BAHMEM  Pa3IMYHBIX  CPEACTB  IUQPPOBBIX  TEXHOJOTHIA;
MMOHMMAaHHEe BO3MOXKHOCTEH IH(PPOBBIX CEPBUCOB TOCYIAPCTBEHHBIX
yciyT, MUGPOBBIX 00pa30BaTEILHBIX CEPBHUCOB




HEPEYEHD 2JIEMEHTOB COAEPKAHUS, IPOBEPAEMbBIX HA EI'D I1O
NH®OPMATHUKE

Kox

HpOBepﬂeMblﬁ IJIEMECHT COACPKAHUA

1

udposas rpaMOTHOCTH

1.1

OcHOBHBIE TEHICHIINHN PA3BUTHSI KOMITBIOTEPHBIX TeXHOJOTUM. [lapamienbHbie
BBIYMCIICHHS. MHOronponeccopHsie cuctemsl. Pacripenenénnsie
BBIYMCIIMTEIIbHBIE CUCTEMBI U 00pa0OTKa OOJIBIITUX TAHHBIX

1.2

[IpyHUMOBI OCTPOEHUS W anmnapaTHble KOMIIOHEHTbl KOMIIBIOTEPHBIX CETEH.
CereBbie mnpotokonbl. Cerb HWHrepHer. Appecauuss B cetu HHTepHer.
IMpotokoner creka TCP/IP. Cucrema nomennbix uMéH. Pasnenenue IP-cetn Ha
MOJICETHU C MOMOIIIbIO MACOK NOJICETEH

1.3

@aitoBas cucrema. Ilouck B daitioBoil cucreme. [IpuHIUNBI pazMenieHUs U
MMEHOBaHUsl ¢aiioB B noiroBpeMeHHod mnamstu. [llaGmonbl anms omucaHus

rpynn (aiaos

1.4

CkopocTh  mepeayd  JaHHBIX. 3aBUCHUMOCTb BPEMEHH Iepeadyud  OT
MH(POPMAITMOHHOTO 00BEMA TAHHBIX U XapaKTEPUCTHUK KaHajla CBI3U

1.5

Mudpposanue nanHbix. CUMMETpUYHbIE U HecUMMeTpuuHble mudpsbl. [ndpsr

npocrtoil 3amensl. ludp Lezapsa. ludp Buxenepa. Anropurm mmbpoBaHus
RSA

1.6

Konp1, mo3Bossitorine 0O0Hapy>KUBATh W UCIIPABIISTH OMMUOKHA, BO3HUKAIOIIUE TIPH
nepenade naHHbIX. Paccrostane Xammunra. KogupoBanue ¢ moBTOpeHHEM OUTOB.
Konapr Xommunra

TeopeTnueckne 0CHOBbI HHPOPMATHKU

2.1

JlBomyHoe  koaupoBaHHWe. PaBHOMEpHBIE W HEPAaBHOMEPHBIE  KOJIBI
JlexoupoBaHue COOOICHHI, 3alTMCAaHHBIX C MIOMOIILI0O HEPABHOMEPHBIX KOJIOB.
VYcnosue ®@ano. IlocTpoeHue OJHO3HAYHO MEKOIUPYEMBIX KOJOB C MOMOIIBIO
nepeBa

2.2

Teopernueckue moaxoapl K OLEHKe KoiudecTBa wuHpopmanuu. EguHUIbI
U3MEpeHusl KoyinyecTBa HHPOpMalMu. AJ(PaBUTHBIA TMOJAXOJ K OIICHKE
KoiuuecTBa uHGopManuu. 3akoH aAIuTUBHOCTH uHMopmanuu. Dopmyna
Xaptiu. Madopmarnms u BepostHocTs. @opmyna [llennona

2.3

Cuctembl cuucnenus. Pa3BépHyTas 3amuch LeIbIX M JPOOHBIX YHCEN B
NO3ULMOHHOM cucTeMe cuucieHus. CBOWCTBA NMO3MLIMOHHOW 3alUCH 4HCHa:
KOJINYECTBO UG B 3alHMCH, IPU3HAK JETUMOCTH YUCIIA HA OCHOBAaHHE CUCTEMBbI
CUUCIIEHUS. AJITOPUTM IEPEeBOJIa LEJIOTO Yncia U3 P-UuHOM cUCTEMBI CUMCIICHUS
B JIECATUYHYIO0. AJITOPUTM MepeBoja KOHEUHOH P-uuHON ApoOu B AECATHUHYIO.
ANTOpUTM ImepeBoJa LENO0ro 4ucia U3 JECITUYHOM CUCTEMBbl cuMcieHus B P-
nunyto. IlepeBoj KoHEYHOM pecsaTHUHOW JpoOu B P-nunyro. J[BomuHas,
BOCBMEpUYHAsA U LIECTHAALATEPUYHAS CUCTEMBI CUMCIICHHUS], CBA3b MEXK Y HUMU.
ApudmeTnueckie onepaniy B MO3UIIMOHHBIX CUCTEMaX CUMCICHHS

2.4

Tpoanaﬁ YPaBHOBCHICHHAsA CUCTEMA CUUCIICHUA. I[BOI/ILIHO -ACCATHUYHAsA CUCTEMA
CUHCJICHUA

2.5

Koaupoanue tekcroB. Koguposka ASCII. OnnoOGaiiTHble KoqupoBku. CTaHaapT
UNICODE. KomupoBka UTF-8. Omnpenenenue wuHpopManoHHOro o0bEMa
TEKCTOBBIX COOOIICHUN

2.6

Koauposanue nzobpaxenuit. OueHka HHGOPMAIMOHHOTO 00bEMa rpapuuecKix




AaHHBIX IIPpH 3aJJaHHBIX Pa3pClICHUN U I‘JIYGI/IHG KOOUPOBAaHUA LBCTA. L[BGTOBBIG
mozenu. KomupoBanue 3Byka. OuneHka HH()OPMAIMOHHOTO 00bEMa 3BYKOBBIX
JAaHHBIX IMTPH 3aJaHHBIX YaCTOTC AUCKPCTU3AINU U Pa3pAAHOCTU KOAUPOBAHUSA

2.7

Anrebpa noruku. [loHsTHe BbICKa3bIBaHMs. BbIcKa3biBaTeNbHbIE (HOPMBI
(mpenukatsl). KBaHTOpHI CyIIECTBOBAHUS U BCEOOIIHOCTH.

Jlormueckue onepauuu. Tabmuibl HCTUHHOCTU. Jlormueckue BbIpaKEHUS.
Jlormueckue ToxecTBa. Jlornueckue onepanny 1 onepany HaJl MHOKECTBaMH.
3akoHBI anreOphl JIOTHKH. OKBHUBAJCHTHBIC MPEOOpPa30OBaHUS JIOTHUECKHX
BBIpa)KCHU. JIornueckue ypaBHEHUsI U CUCTEMBI YPaBHEHUH.

Jlormueckne (GyHKIUU. 3aBHCHMOCTh KOJHMYECTBA BO3MOXKHBIX JIOTHYECKUX
(YHKIMM OT KOJIMYECTBA apryMEHTOB.

Kanonunueckue popmbl JOrHUECKUX BBIPAKEHHUH

2.8

COBepHIeHHI)Ie JU3BIOHKTHUBHBIC KOHBIOHKTUBHBIC  HOPMAJbHBLIC (1)0pr1,
AJITOPUTMBI UX IMOCTPOCHUSA 110 Ta6J'II/IH€ HUCTHUHHOCTHU

2.9

Jlormueckre 3JeMEHTHI B cocTaBe Komnbiotepa. Tpurrep. Cymmarop.
MHoropa3psaaseiii cymmarop. lloctpoenne cxem Ha JOTMYECKHX JJIEMEHTaxX I0
3aIaHHOMY JIOTUYECKOMY BBIPQKEHHUIO. 3alUCh JIOTUYECKOTO BBIPAKEHHUS I10
JIOTUYECKOU CXEME

2.10

Mogenmn u moxaenuposaHue. llenmu MonenupoBaHus. AJIEKBaTHOCTh MOJIENN
MOJIETUPYEMOMY 00BEKTY Min npoueccy. @opMann3anus NIpUKIaIHbIX 3a1a4.

[IpencraBnenue pe3ynbTaToB MOJACTUPOBAHUS B BUJE, YIOOHOM IS BOCTIPHSITHS
4yesoBeKoM. ['paduueckoe npecTaBiieHne JaHHbIX (CXeMbl, Ta0IULIbI, FPaQUKH).
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[IpencraBiaenure wnenplIx uuced B MaMsiITH Kommbiorepa. OrpaHUYeHHOCTH
JMarna3oHa 4Yucel IMPH OTpaHUYEHUHM KojmuecTBa paspsanoB. Ilepenonnenue
paspsnHoi ceTku. be33HaKkoBbIe M 3HAKOBBIC JTaHHBIC. 3HAKOBBINA OWT. JIBOMYHBIN
JOTIOTHUTEIbHBIA KO OTPULIATEIbHBIX YUCEIL.

[ToGuToBbIe  jOTMYecKWe omepanuu. Jlormueckuit, apudMeTHUUECKHUH U
nukrdeckuit  casurk.  [lludpoBanne ¢ MNOMOIIBIO MOOUTOBOM OIepaIuu
«uckiroyvaromee M »

212

Hpe,Z[CTaBJ'IeHI/Ie BCIICCTBCHHBIX YHCCII B IIaMATH KOMIIBIOTEpPA. 3Hayamas 4acThb
H TIIOpAAOK 4YHCIIA. III/IaHaSOH 3HAYCHHI BCIIECCTBECHHBIX YHUCCII. HpO6J'IeMBI
XpaHCHHA BCIICCTBCHHBIX YHUCEII, CBA3AaHHBIC C OI'PAaHUYCHUEM KOJIMYECCTBaA
pPaspsaa0B. Brmonnenune onepauﬂﬁ C BCUICCTBCHHBIMH 4YHCIIaMH, HAKOIIJICHHC
[1115(0) 3 IIpHU BBIYHUCIICHUAX

2.13

I'padbr. OcnoBHble moHsaTHs. Buapl rpados. Onucanue rpadoB ¢ MOMOIIBIO
MaTpUIl CMEXHOCTH, BECOBBIX MATpPHIl, CIUCKOB CMEXKHOCTH. Pemenue
AITOPUTMUYECKUX 3ajJad, CBS3aHHBIX C aHaiau3oM rpadoB (mocTpoeHue
ONTUMAJFHOTO IMYTH MEXIy BepIIMHaMH rpada, ompereNeHUe KOJIMYECTBa
pa3MYHBIX TMyTeH MEXIy BEpIIMHAMU OPUEHTHUPOBAHHOTO AI[UKIMYECKOTO

rpacga)

2.14

HepeBbsi. bunapHoe nepeBo. JlepeBbss moucka. CrocoObl 00xoma jaepeBa.
[IpencraBnenne apupMeTHYECKUX BBIpAXKCHHUU B BUE JAepeBa. Mcmosb3oBaHue
rpadoB U AEPEBHEB MPH OMMCAHUH 0OBEKTOB U MPOIIECCOB OKPYKAIOIIET0 MUPA

2.15

JIMCKpeTHbIe UTPBI ABYX UTPOKOB ¢ MOJHOM mHpopmanueit. [loctpoenue aepesa
nepebopa BapuUaHTOB, ONMCAaHHE CTPAaTeTMM UIPhl B TaOIMUHOU QopMme.
BBIMrpBIIIHEIE ¥ IPOUTPBIIIHBIE IO3ULUU. BBIUTPBIIIHbIE CTPATETUH

2.16

Cpe)lCTBa HCKYCCTBCHHOI'O HUHTCIIJICKTA. I/IIICHTI/I(I)I/IKaI_II/ISI n IIOUCK
H306p3)l(€HPIfI, pacrio3HaBaHUC JIUII. Hcnonw3oBanne MeTOO0B HCKYCCTBCHHOT'O
MHTCIIJICKTA B o6yqa10m1/1x cucremax. Mcnonbp3oBaHue METOIOB HCKYCCTBCHHOI'O




WHTEJUIEKTa B poOoToTexHuke. HTepHeT Bemieid. HelipoHHble ceTn

ANropuT™MbI U IPOrpaMMHPOBAHUE

3.1

dopmanu3anus NMOHATHA anropurMma. MammHa TeIOpHHra Kak yHUBepCajbHas
MO/IENIb BBIYHUCICHUN

3.2

OneHka CIOXHOCTH BbluMciaeHUH. Bpems paboTsl m 00BEM HCHONB3yeMOM
namsATH, MX 3aBUCUMOCTb OT pa3Mepa HCXOAHBbIX JaHHbIX. OlleHKa
ACUMITOTUYECKOM CIIO)KHOCTH alTOPUTMOB. AJTOPUTMBI [OJIMHOMUAIbHON
cioxknoctu. IlepeGopubie anmroputmbl. [IpuMepsl pa3nUYHBIX  aJTOPUTMOB
pelIeHNs OAHOM 3a7a4u, KOTOPbIE UMEIOT Pa3JIUYHYI0 CJI0KHOCTh

3.3

OnpeneneHre BO3MOXKHBIX PE3YJIbTaTOB pabOThl MPOCTEUIIMX AJITOPUTMOB
YIpaBJICHUS] UCHOJHUTENSMU W BBIYUCIUTENBHBIX anroputmoB. OmnpeneneHue
HCXOJHBIX JAHHBIX, IPU KOTOPBIX AJITOPUTM MOKET JaTh TpeOYEMbIil pe3yabTaT

3.4

AJTOpUTMBI 00paOOTKM HATYpPaJIbHBIX YHCEN, 3alUCAaHHBIX B TO3UIIMOHHBIX
CHUCTEMax CUHMCJICHUs: pa30uMeHue 3alMucu 4YHUClIa Ha OTHETIbHbIE LHQPHI,
HaxOXXJICHHE€ CYMMBbl W TIpOM3BEICHUs UU(Dp, HAXOKICHHE MaKCUMAJIbHOM
(MuHUMaNBHO) LUQPBHIL.

[IpencraBnenue uymcia B BUAE HaOOpa MPOCTBIX COMHOXKHUTEIECH. AJTOPUTM
OBICTPOTO BO3BEACHUS B CTeTIEHB. [I0OMCK MPOCTHIX YKCEN B 3aIaHHOM JTMAIla30HEe
C TIOMOIIIBIO AJITOPUTMA «PEIIeTo JpaTocheHay

3.5

MHoropa3psiTHbIE TIeNIbIe YHCIIa, 33/1a49H JUTMHHON apu(PMETHKH

3.6

S3pik mporpammupoBanus (Ilackans, Python, Java, C++, C#). Tumnbsl naHHBIX:
LIEJIOYUCIICHHBIE, BELIECTBEHHbIC, CHUMBOJIbHBIEC, JOrMueckue. BerBieHus.
Cnoxnble ycinoBud. Lukiel ¢ ycnoBuem. [{ukibl mo mepeMeHHOM.

OO0paboTka MaHHBIX, XpaHAIUXcS B (aitmax. TexcToBble W TBOWYHBIC (Dailyibl.
daiinossie mepemeHHble ((aittoBbie ykazatenn). Utenue u3 ¢aiina. 3anuch B
(aiin.

Pa3ouenue 3amaun Ha moa3anaqn. [loamporpammel (mporieAypsl U QYHKIIHH).
Hcnonp3oBanue cTaHnapTHON OMOIHOTEKH s13bIKa IPOrPAMMHUPOBAHUS

3.7

Pexypcus. PekypcuBnble mpoueaypbl u (yHkiuu. Vcmnonb3oBaHue cTeka A
OpraHu3aIiK PEKYPCUBHBIX BHI30BOB

3.8

Yucnennsie Meroapl. ToyHoe U mpuOIMKEHHOE pelleHus 3aaayd. YuciaeHHoe
pellleHre YpaBHEHMI C MOMOIIbI0 Mojadopa mapaMerpa. UYucCieHHblE METOJbI
pelleHus YpaBHEHUH: MeToj T1epedbopa, METOJ IMOJIOBUHHOTO JICTICHHUS.
[TpubnmkEéHHOE BHIUMCICHHUE JUITMH KPHUBBIX. Bhrumcrnenue miomaneit ¢uryp c
MOMOIIBIO0 YUCIIEHHBIX METOJIOB (METOJ MNPSIMOYTOJBHUKOB, METOJl Tpareuui).
[Touck maxkcumyma (MUHHMYMa) GYHKIMM OJHOM MEPEeMEHHONW METOJI0M
MOJIOBUHHOTO JICJICHUS

3.9

OOpaboTka  CHUMBOJBHBIX  JaHHBIX.  BcTpoeHHble — (GyHKIMHM  sI3bIKa
IPOrpaMMHUPOBAHHUS ISl 00paOOTKH CUMBOJBHBIX CTPOK. ANTOPUTMBI 00pabOTKH
CHUMBOJIBHBIX CTPOK: IOJCYET KOJINYECTBA TOSBIEHUN CUMBOJIA B CTPOKE,
pa3OueHre CTPOKM Ha cJOBa MO MPOOETbHBIM CHUMBOJAM, MOMCK MOJCTPOKU
BHYTPH JAHHOW CTPOKH, 3aMEHA HAWIEHHOW IOACTPOKH Ha APYIyH CTPOKY.
I'enepanust Bcex CIOB B HEKOTOPOM ajiaBUTE, YIOBJIETBOPSIOUINX 33JaHHBIM
orpanndeHusimM. [IpeobpazoBaHue ynciia B CHMBOJIBHYIO CTPOKY U OOpaTHO

3.10

MaccuBsl n IOoCICa0BAaTCIBHOCTHU YHUCCII. Brruncienue O606H_léHHLIX
XApaKTCPUCTUK JBJIICMCHTOB MacCCHBa WU YHUCIIOBOM IIOCIIEA0BATEIbHOCTHU
(CYMMLI, MMpOU3BCACHUA, CPCAHCTO apI/I(I)MCTI/ILICCKOFO, MHUHHMAJIbBHOI'O H
MAaKCUMAJIbHOTO  3JICMCHTOB, KOJIMYCCTBA DJICMCHTOB, YIOBJICTBOPAIOIINX




3alaHHOMY YCJIOBMIO). JIMHEHHBIM NOMCK 3aJlaHHOIO 3HAYEHUS B MAaCCHUBE.
ANTOpUTMBI PabOTBI C 3JIEMEHTaAMH MacCHBa C OJHOKPATHBIM MHPOCMOTPOM
MaccuBa. CopTupoBKa OJHOMEPHOTO MaccuBa. IIpocTeie METOIBI COPTHUPOBKU
(meTon my3bIpbKa, MeTOJ BbIOOpa, copTHpoBKa BcTaBkamu). CopTupoBKa
ciusiaueM. beictpast coprupoBka maccuBa (amroput™ QuickSort). JIBonuHbIi
IIOMCK B OTCOPTUPOBAHHOM MAaCCUBE

3.11

JIByMepHBIE MacCHBBI (MaTpuibl). AJNTOPHUTMBI 00pabOTKH  JIBYMEPHBIX
MacCHBOB: 3allOJHEHUE JBYMEPHOIO YHCIOBOIO MAacCuBa [0 33JaHHBIM
IpaBWjiaM, MOUCK 3JEMEHTAa B JIBYMEPHOM MAacCCUBE, BBIYMCIEHHE MaKCHUMyMa
(MUHUMYMa) U CyMMBI 3JIEMEHTOB JBYMEPHOIO MacCHBa, IEPECTAHOBKA CTPOK U
CTOJIOIIOB JByMEPHOT'O MAacCHBa

3.12

CnoBapu  (accolMaTHBHBIE  MAacCHBBI,  OTOOpa)kKeHHUs).  XAII-TAOJHUIIBIL.
ITocTpoenue andaBUTHO-YACTOTHOTO CIIOBAps VIS 3aJaHHOTO TEKCTa

3.13

Crexku. AmnHanmu3 MNpPaBUIBHOCTH CKOOOYHOTO BBIpaXeHMs. Bbruncnenue
apu(pPMeTUYECKOTO BBIPAKEHHUS, 3aIIMCAHHOTO B MOCT(PUKCHON popme.
Ouepenu. Micnosib30BaHue ouepenu AJisi BDEMEHHOT'O XpaHEHUS JaHHbIX

3.14

Anroputmbl Ha rpadax. IlocTpoeHMe MHHHMAaIbHOIO OCTOBHOTO JepeBa
B3BELICHHOTO CBSI3HOTO HEOpPUEHTHpOBaHHOrO Tpada. KommuecTBo pasinmyuHbIX
yTel MeXx Ay BEpIIMHAMU OPUEHTHPOBAHHOTO allMKINYECKOro rpada. AIroputmM
Jeikerpel

3.15

HepeBps. Peanmmsanust nepeBa ¢ MOMONIBIO CCBUIOYHBIX CTPYKTYp. JIBOMYHBIE
(bunapnsie) nepeBbs. [locTpoeHue nepeBa Al 3alaHHOTO apUPMETHUUYECKOTO
BbIpaxkeHUs. PekypcuBHBIE alropuTMbl 00Xoa aepesa. Mcnonab3oBaHue creka U
odepenu i1 00xoaa 1epeBa

3.16

JluHamuueckoe mporpaMMHUPOBaHUE KaK METOJ peIlleHHus 33/ayd ¢ COXpaHEHHEM
MIPOMEXYTOUHBIX Pe3yIbTaTOB. 3aJauu, peliaeMble ¢ TOMOIIbIO JUHAMHUYECKOTO
MIPOrpaMMUPOBAHUS: BEIYUCIICHUE PEKYPCUBHBIX (DYHKIUH, MOACYET KOJIMYECTBA
BAPUAHTOB, 33/1a4d ONTUMM3ALNH

3.17

[Tonsitne 06 0OBEKTHO-OPHUEHTHPOBAHHOM HporpammupoBaHuu. OOBEKTH U
kiaccol. CBoiicTBa U MeToAbl 00beKTOB. OOBEKTHO-OPUECHTHUPOBAHHBINA aHAU3.
Pa3paboTtka mporpamMm Ha OCHOBE OOBEKTHO-OPHUEHTHPOBAHHOIO MOJXO0/A.
Wukancynsuus, HacienoBaHue, noJumMophusm

NudopmanrioHHble TEXHOIOTHH

4.1

Ananmu3 JnaHHbIX. OCHOBHBIE 3a/laud aHAJIM3a JIaHHBIX: MPOTHO3UPOBAHUE,
Kjaccu(uKaIus, KiacTepusalus, aHalu3 OTKIoHeHuH. IlociemoBaTeabHOCTH
pEIICHUS 3a/1ad aHaIM3a JaHHBIX: COOp MEePBUYHBIX JAaHHBIX, OYUCTKA M OLICHKA
KauyecTBa JaHHBIX, BBIOOP W (WMJM) IOCTPOCHHE MOJCIH, NpeoOpa3oBaHUE
JAHHBIX, BU3YyalM3alUsl JAHHBIX, UHTEpHpeTauus pe3yiabratoB. [Iporpammubie
cpenctBa U MHTEpHET-cepBHUCH Il 00paOOTKHM M TPEACTABJICHHS JIaHHBIX.
Bonpimne ganneie. MarmmaHoe o0y4yeHue

4.2

AHanu3 JaHHBIX C TOMOIIBIO SJIEKTPOHHBIX TaOIUIl. BblyMcIeHHue CyMMBI,
cpemHero  apuMETHUecKOro, HaubOoibliero (HAaMMEHBIIEr0)  3HAYSHHS
nuamna3oHa. Berumcnenue koddduiueHTa KOPpENsSlUU JBYX PSAOB JIaHHBIX.
[TocTpoenne crtonOyaThlX, JUHEHYATHIX M KPYroBbIX Auarpamm. Iloctpoenue
rpaduxoB ¢yakuii. [logbop MuHUM TpeHaa, pelIeHne 3a1a4 MPOTHO3UPOBAHHUS.
Pemenue 3a1a4 ONTUMU3ANNHT C TIOMOIIBIO AIEKTPOHHBIX TAOIHUIT

4.3

I[I/ICerTI/BaLII/I}I npu MaTeMaTHn4C€CKOM MOACINPOBAHUN HCTIPCPBIBHBIX
IIPOIIECCCOB. MO,Z[CJ'II/IpOBaHI/Ie JABVOKCHUS. MOI[CJ'II/IpOBaHI/Ie OHOJIOTHYCCKHX




cucreM. Marematudeckue MOJEIHM B OKOHOMHKE. BblunciuTenbHbIe
9KCIEPUMEHTHl ¢ MojensaMu. OOpaboTka pe3ynbTaToB SKcHepuMeHTa. Merton
HaMMEHbIIMX KBaapaToB. OIEHKa YHCIOBBIX IApaMEeTPOB MOJCITUPYEMBIX
00BEKTOB M TMpoleccoB. BoccTaHOBICHHWE 3aBHCUMOCTEH 10 pe3yiabTaram
HKCTIIEPUMEHTA

4.4

BeposatHocTHBIE MOJIETIN. Meronap! Mounrte-Kapuo. MmMurannonHoe
MoienupoBanue. CUCTEMBI MacCOBOTO 00CTYKMBAHUS

4.5

Tabnuunble (pensuuoHHbIe) 6a3bl JaHHBIX. Tabnuila — mpeIcTaBIeHue CBEACHHUI
00 ommoTHHHBIX 00BekTax. Iloie, 3ammch. Kimrou tabmuiel. Pabora ¢ roToBoi
0a3oil maHHbIX. 3anoyiHeHUE Oa3bl JaHHbIX. llonck, copTupoBKa U (QUIbTPALUL
JaHHBIX. 3alpochl Ha BBIOOPKY JaHHBIX. 3alpochl C  IapamMeTpaMu.
BrrancisieMmble 1ot B 3ampocax.

MHuoroTtabauunbie 0a3bl JaHHBIX. THIBI CcBsi3el Mexay TabnuuaMu. BHemHuit
kito4. LlenocTHOCTh 0a3bl AaHHBIX. 3aMIpOChl K MHOTOTA0JIMYHBIM 0a3aM JaHHBIX

4.6

TexkctoBblli mpoueccop. CpencTtBa MMOWCKAa W aBTO3aMEHbl B TEKCTOBOM
npoueccope. CTpyKTypupOBaHHbIE TEKCTOBbIE TOKyMEHThI. CHOCKH, OTJIaBJICHHUE.
[IpaBuna uMTUPOBAaHUS HUCTOYHMKOB M OQOpMIIEHHS OHOIMOrpaguuecKux
CCBUIOK




YYEBHO-METOJUYECKOE OBECIHHEYEHUE OBPA3OBATEJIbBHOI'O
MNPOLECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JI51 YHEHUKA

* Undpopmaruka (B 2 wactsx), 10 knacc/ Ionskos K.1O., Epemun E.A.,

OO61ecTBO ¢ orpaHnueHHOM oTBeTcTBeHHOCTRI0 «BUHOM. Jlabopatopus
3HaHMI»; AkuoHepHoe obmecTBo «M3narenscTBo «IIpocBenienue»

* Undpopmaruka (B 2 wactsx), 11 xnacc/ Ionskos K.1O., Epemun E.A.,

OO61ecTBO ¢ orpaHnueHHOM oTBeTcTBeHHOCTRI0 «BUHOM. Jlabopatopus
3HaHUI»; AKIMoHepHoe oo1ecTBO «3narenscTBO «IIpocBemenue»

METO/IUYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA

M. H. bopoaun. THOOPMATHUKA. YMK nns crapuieit mkonsl, 10 — 11
KJTIacCHlI, VIJIYBJIEHHBIA YPOBEHbD. Metoauueckoe nmocodue st
YUHUTEIIA.

MUADPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://kpolyakov.spb.ru/school/probook/slides.htm
https://kpolyakov.spb.ru/school/probook/prakt.htm
https://kpolyakov.spb.ru/school/probook/python.htm



