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1. HOACHUTEJIbBHASA 3ATIMCKA

Pabouas mporpamma yudeOHoro mnpeamera «MHpopmaTrkay (yriyOlE€HHBIM ypOBEHB)
(npenMeTtHas obnacTh «MaTemaTuka U MHGOpPMATHKa») (J1ajiee COOTBETCTBEHHO — IPOrpaMma)
paspaborana Ha ocHoBanuu TpedoBanuit ®I'OC COO, ®OIT COO u ®I'OC CIIO, B TOM uncne
JIOKAJIbHBIX aKTOB KOJUIe[Ka I peanu3aluu o0pa3oBaTelbHONW MpPOrpamMmbl MO Mpodeccuu
10.02.05 Ob6ecnevyenne uHOOPMAITMOHHOW O€30MAaCHOCTH aBTOMATH3UPOBAHHBIX CHCTEM,
BKJIIOYAET MOSCHUTEIbHYIO 3aIllUCKy, CoOJiepKaHue OOyuyeHHs], IUITAHUPYEMbIE Ppe3yJIbTaThl
OCBOEHUS IPOTPaMMBI, TEMAaTHYECKOE TJIAHUPOBAHUE.

[IpodeccronanbHO-OPUEHTUPOBAHHOE  COJAEP)KAaHUE YUMTBIBa€TCS B  pasfenax 3
NudopmaninoHHble TEXHOJIOTUM U 4 ANTOPUTMBI U TPOTPAMMHUPOBAHUE, MPH BBHIMOIHEHUH
NpaKTUYeCKUX palboT, CBA3aHHBIX ¢ Oyaymed npodecCHOHAIBHOW  JIeATeNbHOCTHIO
o0y4aromuxcsl.

Conepxanre 00OyueHHsI PacKpbhIBA€T COJEpIKATENbHbIE JHHUU, KOTOPBIE MpPEIIararoTcs
11 00513aTENIFHOTO U3yUEHHSI B KaXK/I0M KJIacCe Ha YPOBHE CPEIHEro 00IIero oopa3oBaHusI.

[Tmanupyemble pe3ysibTaThl OCBOCHHMS MPOrpaMMbl MO HMH(GOPMATHKE BKIIOYAIOT
JMYHOCTHBIE, METAINPEeIMETHbIE PEe3yJIbTaThl 32 BECh NEPHOJA OOY4YEeHHs Ha YpOBHE CpPEIHEro
obmero o0pa3oBaHHWs, a TaKXKe IMPEIMETHBIC JOCTHKECHHS OOYYaromIerocsl 3a KaKIbld ToJ
o0ydeHusl.

[Iporpamma no uHpopmatuke (yriyOJeHHBIH YpPOBEHb) Ha YPOBHE CpPEAHEr0 OOIIETro
oOpa3zoBaHMsl pa3paboTaHa Ha OCHOBE TpeOOBaHWMH K pe3ylbTaTaM OCBOCHHS OCHOBHOM
0o0pa3oBaTeNbHON TPOrpaMMbl CpeaHero oomiero oOpa3zoBanus, mpenactaBieHHbBIX B DI'OC
COQO, a raxxe (enepanpHO pabodeil MPOrpaMMbI BOCITUTAHUS.

[Iporpamma mo uHpOPMATHUKE JAET MPEACTABICHUE O IEJAX, OOIIe cTpaTernu o0y4eHus,
BOCIIUTAHUS W PA3BUTHUS OOYyYaIOIIUXCSl cpelcTBaMu ydeOHoro mpeamera «MHpopmaTuka» Ha
yrayOJeHHOM  ypOBHE,  yCTaHaBIMBaeT  00s3aTellbHOE  NPEIMETHOE  COJAEpKaHHE,
npeaycMaTpUBAeT €ro CTPYKTypUpOBaHHME TIO pa3leinaM M TeMaM Kypca, OmnpeernseT
pacmpesesieHrne ero mo kiaccaM (rojaMm HU3y4eHwus ), JaeT MPUMEPHOE pacipeneieHne yaeOHbIX
4acoB MO  TEMaTUYeCKUM  pasfenaMm Kypca M PEKOMEHAyeMmylo  (IIPUMEpPHYIO)
MOCNIE0BATEIBLHOCTh MX M3YyUEHHUS C YUYETOM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3EH,
JIOTUKU y4eOHOr0 MPoLecca, BO3PACTHBIX OCOOCHHOCTEH 00yYaroImuxcsl.

[Iporpamma 10 HMHPOpPMATHKE ONpEAENsSeT KOJIUYECTBEHHbIE M  KayeCTBEHHbIE
XapaKTepUCTUKU Y4eOHOTO Marepuana g KaXIOro Troja H3y4YeHUs, B TOM UHCIE IS
COJICpKATEIbHOTO  HAMOJIHEHHWsI PAa3HOTO BHUAA KOHTPOJs (IPOMEXKYTOUHOW aTTecTalluH
o0yJarouxcsi, BCepOCCUUCKUX MPOBEPOUHBIX PabOT, FOCYAapCTBEHHOM UTOTOBOM aTTECTALINH).

WNudopmartuka B cpeHeM 00111eM 00pa30BaHUU OTPAXKAET:

CYLIHOCTh MH(OpPMATHKM KaKk HAy4YHOH JAHMCHUIUIMHBI, H3yYarolledl 3aKOHOMEPHOCTH
NPOTEKaHU W BO3MOXKHOCTH AaBTOMATHU3alMU HH(POPMALMOHHBIX IPOIECCOB B Pa3TUYHBIX
cucTeMax;

OCHOBHBIE O00JIaCTH TPUMEHEHHs HH()OPMATHKH, TpexIe BCero HH(GOPMAIIMOHHBIE
TEXHOJIOTUH, YIIPaBJICHUE U COLUANBHYIO chepy;

MEXTUCIUTUTMHAPHBIA XapakTep HHPOPMATUKU 1 HHPOPMAIIMOHHOHN NeSTETbHOCTH.

Kypc nndpopmatuku 1uis ypoBHsI CpeiHEro o0miero o0pa3oBaHus SBISIETCS 3aBEPIIAIOIINM
ATarioM HENpPephIBHON MOJATOTOBKU 00ydaromuxcsi B 001acTi HHGOPMATUKU U MH(OPMALIMOHHO-
KOMMYHHUKAIIHOHHBIX TEXHOJIOTHH, OMHpaeTcs Ha Cofep)kaHue Kypca HH(OPMATHKH YPOBHS
OCHOBHOTO 0O0IIEro oOpa3oBaHHS W OIBIT MOCTOSTHHOTO TPHUMEHEHHs] HH(OpMAIMOHHO-



KOMMYHMKAI[MOHHBIX TEXHOJIOTMH, JAa€T TEOPETHYECKOE OCMBICIEHUE, WHTEPHpPETalul0 |
0000I1IeHIE ITOTO OIBITA.

PesynbraTthl yrimyOneHHOro ypoBHS u3ydeHus ydeOHoro mpenmera «MHpopmaTuka»
OpUEHTHPOBAHbl Ha IMOJy4eHHE KOMIIETEHTHOCTEW i THocienyrouiel mnpodeccnoHaabHOM
JEeITEeIbHOCTH KaK B paMKaxX JaHHOW MPEIMETHOW 00JIACTH, TaK U B CMEXHBIX C HEH 00JacTsX.
OHu BKJIIOYAIOT B ceO0sl:

OBJIQJICHUE KIIIOYEBBIMM MOHSTUSAMH U 3aKOHOMEPHOCTSIMHU, Ha KOTOPBIX CTPOUTCS JlaHHAas
npeaMeTHas 00JacTh, paclno3HAaBAaHUE COOTBETCTBYIOIIMX UM IPHU3HAKOB U B3aUMOCBS3EH,
CIOCOOHOCTH JIEMOHCTPUPOBATH PA3JIMYHBIE NOIXO/bl K U3YUEHHIO SIBICHUN, XapaKTEPHBIX IS
M3y4aeMoi mpeIMeTHON 00J1acTu;

yMEHHE peulaTh THUIIOBbIE NPAKTHMYECKWE U TEOPETUYECKHE 3ajJjaud, XapaKTepHbIC IS
HCIIOJIb30BaHUSI METOJIOB U MHCTPYMEHTAPHsI JaHHOH NpeIMeTHOH obacTu;

HaJU4Me TPEACTABICHUN O JaHHOW TMpeaMETHOW 00JIacTh Kak MEJOCTHOW TEOpuu
(COBOKYITHOCTH TE€OPHi{), OCHOBHBIX CBS35X CO CMEXHBIMU OOJIACTSIMH 3HAHUM.

B pamkax yrmyOmeHHOTO  ypOBHA  M3yueHHUS HWH(POPMATHKH  0OECIIeUMBAETCS
LieJIeHaNpaBIeHHas MOATOTOBKA 00YYaroIMXCsl K MPOJOJDKEHHUI0 00pa30BaHUsl B OpraHU3alMix
IpoeCCUOHATILHOIO 00pa30BaHMs IO CHELUAIBHOCTSAM, HEMOCPEICTBEHHO CBSI3aHHBIM C
IU(PPOBBIMU  TEXHOJIOTUSMHM, TaKUM Kak MpOTrpaMMHas HHXEHepHs, HWHPOpPMaLUOHHAS
0e301acHOCTh, MH(POPMALMOHHBIE CHCTEMbl M TEXHOJOI'MH, MOOWIIBHBIE CUCTEMBI M CETH,
OoJsblIME JJaHHbIE U MAaIlMHHOE O0y4YeHHE, MPOMBIIIICHHBI HHTEPHET BElIeH, NCKYCCTBEHHBIH
MHTEJUIEKT, TEXHOJIOTUM OeCHpOBOJHON CBSI3M, POOOTOTEXHUKA, KBAaHTOBBIE TEXHOJIOIHUH,
CUCTEMBI PaCIIpeEeIICHHOIO peecTpa, TEXHOJIOIMH BUPTYaJIbHOM U IOIIOJIHEHHON PEalbHOCTEH.

OcHoBHas 1enb u3ydeHus yueoHoro npeamera «Mudopmaruka» Ha yriryOJIeHHOM YpOBHE
cpeanero obmero oOpa3oBaHusi - oOecledyeHUe IaTbHEUIIero pa3BUTHA HH()OPMAITMOHHBIX
KOMIIETEHIIMH 00ydYaromerocs, ero TOTOBHOCTM K JKM3HM B YCJIOBHSAX DPa3BUBAIOIEIOCS
MH(POPMALIMOHHOTO O0IECTBAa M BO3pACTAIOIIEeH KOHKYPEHIIMH Ha PhIHKE TpyAa. B cBs3u ¢ 3TUM
u3yuyeHrne WHPOPMATUKH B paMKax peanu3anuu o0I1eo0pa3oBaTeNIbHOTO IMKIA JIOJKHO
00eCTIeYnTh:

c(OPMHPOBAHHOCTH MHPOBO33PEHHsI, OCHOBAHHOTO HAa NMOHWMAaHHUU PO UHPOPMATHUKH,
MH(GOPMALMOHHBIX U KOMMYHHUKAI[MOHHBIX TEXHOJIOTHI B COBPEMEHHOM OOIIIECTBE;

C(OPMHPOBAHHOCTH ~ OCHOB  JIOTHUECKOTO W  QITOPUTMHYECKOTO  MBIIUICHUS;
c(OpPMUPOBAHHOCTh YMEHHM pa3nuuyaTh (QakThl U OLEHKH, CPAaBHUBATh OLIEHOYHBIE BHIBOJIBI,
BUJIETh MX CBSA3b C KPUTEPHUSIMH OLIEHUBAHUS M CBSI3b KPUTEPUEB C OMNPEIEIIEHHON cHCTeMOM
[IEHHOCTEH, MPOBEPSATH HAa JOCTOBEPHOCTH M 00001aTh HH(POPMAIIHIO;

c(OpPMUPOBAHHOCTH MPEJACTABICHUN O BIUSHUM UHPOPMAIIMOHHBIX TEXHOJOTUMN Ha KU3Hb
YyeJoBeKa B OOINECTBE, IIOHUMAaHME COLHUAIBHOIO, 3KOHOMUYECKOIO, IOJUTHYECKOrO,
KyJIbTYPHOTO,  IOPUJWYECKOT0,  MPUPOAHOIO,  SPrOHOMHYECKOTO,  MEIULHHCKOIO U
(U3NOIOrMUECKOr0 KOHTEKCTOB MH()OPMAIIMOHHBIX TEXHOJIOTHI];

IPUHATHE MPABOBBIX M ATHYECKHX ACHEKTOB MH()POPMALMOHHBIX TE€XHOJOTHH, OCO3HAHUE
OTBETCTBEHHOCTU JIIO/IeH, BOBJICYEHHBIX B CO3/1aHHE M HCIIOJIb30BaHUE HH()OPMAIIMOHHBIX
CHCTEM, paclpoCTpaHEeHHE HH(POPMALIUY;

CO3JlaHME YCJOBUM Ui pa3BUTUS HABBIKOB Yy4eOHOW, MPOEKTHOW, Hay4yHO-
HCCIIeI0BATENILCKOW U TBOPUECKON AEATENbHOCTH, MOTUBALIUN 00YYAIOIUXCsl K CAMOPA3BUTHIO.

B conepxanun yueOHoro npeamera «MH(popMaTHKa» BBIIEISIOTCA YEThIPEe TEMAaTHUECKUX
paszena.



Paznen «lludpoBas rpaMOTHOCTB» MOCBAILIEH BOIPOCaM YCTPOIMCTBa KOMIIBIOTEPOB M
APYTUX 3JEMEHTOB IM(PPOBOrO OKPYKEHHUS, BKIOYAs KOMITBIOTEPHBIE CETH, HCIIOIb30BAHUIO
CPEACTB ONEpPAIMOHHOW CHUCTeMbI, paboTe B ceTH VHTEpHET M HCIOJIB30BAaHHIO HHTEPHET-
CepBUCOB, MHPOPMAITMOHHOW OE30MTaCHOCTH.

Paznen «Teoperndeckne OCHOBBI MHPOPMATUKMY BKJIIOYACT B CeOsl MOHATUHHBIN anmapaT
MH(GOPMATUKH, BOIPOCH KOJAUPOBAHMUS MHPOpPMAIMK, U3MEPEHUS UH(POpPMAILMOHHOTO o0bema
JTAHHBIX, OCHOBBI aITeOpHI JIOTUKKA U KOMITBIOTEPHOTO MOJICIIMPOBAHHUSL.

Pa3nen « AnropuTmel U IporpaMMHpOBaHNE» HAMpaBieH HAa Pa3BUTHE aJTOPUTMUYECKOTO
MBILJIEHHSI, pa3pabdOTKy ajJrOpUTMOB M OLEHKY WX CJIOXHOCTH, (DOpMHpOBaHHE HaBBIKOB
peanu3anyy IporpamMM Ha sI3bIKax MPOrpaMMHPOBAHUS BBICOKOTO YPOBHH.

Pasnen  «MHdopmannoHHblE  TEXHOJOTHMM»  MOCBSIIEH  BONpPOCaM  MPUMEHEHMS
MH(POPMALMOHHBIX TEXHOJOTHH, PEaJM30BAHHBIX B NPUKIAJHBIX HNPOrPAMMHBIX HPOAYKTaxX U
MHTEPHET-CEepBUCax, B TOM YHWCJE B 3aJayax aHaiMu3a JAaHHBIX, UCIIOJIb30BAHMIO 0a3 JaHHBIX U
AJIEKTPOHHBIX TAOJHIL I PELICHUs IPUKIIAHBIX 3a/1a4.

B npuBenenHoM panee conepxkaHuu ydeOHoro mpeamera «MHpopmaruka» KypcHBOM
BBIJICJIEHBI JIOTIOJIHUTEIbHBIE TEMbI, KOTOPBIE HE BXOAAT B 00s3aTENbHYIO IPOrpaMMy O0yUYeHHUS,
HO MOTYT OBITh IpPEUIOKEHBI ISl M3yYeHHUs OTIE/IbHBIM MOTMBHPOBAHHBIM M CIIOCOOHBIM
o0yJaromumcs.

VYray6seHHbIH ypOBEeHb U3yueHHs] HH()OPMATUKH PEKOMEHIYETCs JUIsl TEXHOJIOTHYECKOTro
npoduiis, OPUEHTUPOBAHHOTO HAa WHXXEHEPHYI0 M HH(OPMAIMOHHYIO c(hepbl AeATeIbHOCTH.
VYrayOneHHbI ypOBeHb H3yueHHs MHPOPMATUKU OOECTeYMBaeT: MOATOTOBKY OOyYaroIuxcs,
OPUEHTUPOBAHHBIX HA CHENHMAIBHOCTHM B 00JacTH HHGOPMAIMOHHBIX TEXHOJIOTUH U
WH)XCHEPHBIE CHELHUAJIBHOCTH, Y4YacTHE B IPOEKTHOM M HCCIIENOBATEIbCKON NEATEIbHOCTH,
CBSI3aHHOM C COBPEMEHHBIMU HAIPABICHUSMH OTPACITH MH(POPMALNOHHO-KOMMYHHUKAITMOHHBIX
TEXHOJIOTHI, MOJArOTOBKY K Y4YacTHIO B OJIMMIIMAAAaxXx M caade EQuHOro rocyaapcTBEHHOIO
9K3aMeHa M0 UHPOpMaTHKE.

2. COAEP)KAHUE OBYYEHUA
Pa3nes 1 llnppoBasi rpaMoTHOCTH

Tema 1.1. KomnbloTep — yHHBepcaJbHOe YCTPOCTBO 00pa00TKH JaHHBIX

Conep:xanue Tembl 1.1. TpeboBaHus TeXHUKH 0€30MACHOCTH M THTHEHBI IIpHU padoTe ¢
KOMIIBIOTEpAMH W JAPYTUMH KOMIIOHEHTaMH LU(PPOBOro OKpykeHus. llpuHImmel paboThl
KOMITPIOTEPOB M KOMIIBIOTEPHBIX cHUCTeM. Apxutekrypa ¢on Heiimana. [apBapuackas
apXUTEKTypa. ABTOMAaTHYECKOE BBIIOJHEHUE IIporpamMmel IpoueccopoM. OmnepaTuBHad,
MOCTOSIHHAS. U JIOJroBpeMeHHasi nmaMatb. OOMeH JaHHBIMU C MOMOIIbIO HIMH. KOHTposiepsl
BHEIIHUX ycTpoiicTB. IlpsaMoil pmoctyn k mnamsatd. OCHOBHbBIE TEHJIEHUMH pPa3BUTHSA
KOMIIBIOTEpPHBIX TexHoJorui. IlapamiensHble BbluMciaeHHs. MHOTONPOIECCOPHBIE CUCTEMBI.
CynepkoMiibloTepsl. PacnpenenéHHble BBIYUCIUTENbHBIE CUCTEMBI M 00paboTKa OONBIINX
NaHHBbIX. MoOWIbHbIE HU(POBBIE YCTPONCTBA M HMX pOJIb B KOMMYHHUKalusix. BcTpoeHHble
KOMIIbIOTEPBI. MUKPOKOHTpOJUIEpHl. POOOTH3MpOBaHHbIE TPOU3BOICTBA

Tema 1.2. IlporpammHoe ob6ecnieyenne

Conep:xanue tembl 1.2. [IporpaMmMHOe oOecriedeHHE KOMITBIOTEPOB U KOMIBIOTEPHBIX
cucteM. Bunel mporpamMmmuoro obecriedeHuss U ux HazHaueHre. OCOOEHHOCTH MPOTPAMMHOTO
oOecrieueHnss MOOWIBHBIX ycTpoicTB. [lapamrensHoe mnporpammupoBanue. CucteMHOe



nporpaMMHoe obecriedeHre. OnepaloOHHBIE CHCTEMBI. YTWINTHL. JlpaiiBepsl YCTpOWCTB.
WNHcTamsimus u AeMHCTAIISAINS TporpaMMHoro obecrnieuenust. aitnoBeie cuctemsl. [IpuHIHATIBI
pa3MenieHus U1 UMEHOBaHMs (ailioB B monroBpeMeHHOW mamsatu. [1labmoHbl ans omucaHus
rpynn ¢ainoB. 3akoHonaTenbcTBO Poccuiickoit denepauuu B 00JaCTH  IPOrPaMMHOTO
obecnieueHus. JIuleH3WpoBaHUE MPOTpaMMHOrO obecriedeHus: W UU(POBBIX PECypcoB.
[Iponpueraprnoe u cBoOOIHOE TIporpaMMHOe obecriedeHrne. Kommepueckoe 1 HEKOMMEpPUYECKOe
UCIIONIb30BaHUE TIPOrPaMMHOTO oOOecreueHuss U MHQPPOBBIX pecypcoB. OTBETCTBEHHOCTH,
yCTaHaBIMBaeMas  3aKOHOJATENbCTBOM  Poccuiickoin  ®@enepanyi  3a  HENPABOMEPHOE
MCIOJIb30BaHUE TIPOTPAMMHOTO0 0becriedeH s 1 U(POBBIX PECYpPCOB

Tema 1.3. KomnbioTepHblie ceTu

Conepxanue Tembl 1.3. IIpuHIMOBI NOCTPOCHMS W alIapaTHbIE KOMITIOHEHTHI
KoMIbloTepHBIX ceTed. CereBble mpoTokoiibl. Cerb MHTEpHET. Anpecanus B cetu MHTepHeT.
[Iportokoner creka TCP/IP. Cucrema nomennwix uMEH. Pasznmenenue IP-cetm Ha moncetu c
nomoibio Macok mnozcereil. CereBoe agMuHUcCTpupoBaHue. lloydeHHe MaHHBIX O CETEBBIX
HacTpoukax komneroTepa. [IpoBepka Hanuuus cBsi3u C y3ioM cetd. OmnpeneneHne Mapuipyra
JNBWKEHUs TakeToB. Buael pgestensHocth B cetu  Mutepner. CepBucbl HHTepHera.
I'eoundpopmarimonnbie cucTeMbl. ['€0I0KallMOHHBIE CEPBHUCHI PEAIbHOTO BPEMEHU (HaIpHUMep,
JIOKaIsl MOOMIIBHBIX TeNe(OHOB, ONPEICICHNE 3arpyKEHHOCTH aBTOMArucTpaneil), HHTepHEeT-
TOProBiis, OpOHHMPOBaHKE OWJIETOB M TOCTHHMIL. [ OoCyaapCTBEHHBIE 3JEKTPOHHBIE CEPBHUCHI U
ycnyrd. CouuanbHble CETHM — OpTraHW3alisd KOJUIGKTHBHOTO B3aUMOJICHCTBHS W OOMeHa
nanaeiMU.  CeTeBOM JTHKET: TIpaBWja TOBeACHWS B KuOepmpoctpaHcTBe. I[Ipobiema
MOATTMHHOCTH TOTy4eHHOU nHpopMaiuu. OTKpHIThIE 00pa30BaTeNbHBIE PECYPCHI

Tema 1.4 Undpopmanmonnas 6e3011aCHOCTD

Conepxanue TeMbl 1.4 TexHOreHHblE M HSKOHOMHYECKHE YTPO3bl, CBS3aHHBIE C
UCTOJIb30BaHUEM HH(POPMALMOHHO-KOMMYHHUKAIIMOHHBIX ~ TeXHOJOrui. OO0mue mnpobiaembl
3amuThl HGOpManuK U WHopMarmoHHOW Oe3omacHocTu. CpeacTa 3ammThl HHGOPMAITUU B
KOMIIbIOTEpaX, KOMIBIOTEPHBIX CETAX U aBTOMATU3MPOBAHHBIX HWH(MOPMAIIMOHHBIX CHCTEMaXx.
[IpaBoBoe obecrieueHre MHPOPMAIIMOHHON 0€30MacHOCTU. DJIEKTPOHHAs LHU(poBas MOAIMKUCH,
CepTU(QHULIMPOBAHHBIE CAUTHI U JOKYMEHTHI. [IpeoTBpalienne HeCaHKIIMOHUPOBAHHOTO JOCTyIa
K JINYHOW KOH(HIEHUIUANbHONH HH(OpMalMK, XpaHAIIEHCS Ha MEepPCOHAIBLHOM KOMIIBIOTEpE,
MOOWIBHBIX YCTpoiicTBax. BpenoHnocHoe nmporpaMMHoe obecnieueHue U crnocoObl 00psObI ¢ HUM.
AHTUBUpYCHBIE TporpamMMmbl. OpraHuzanus JHYHOro apxuBa HHpopmanuu. PesepBHoe
konupoBanue. IlaponbHas 3ammra apxuBa. lludpoBanue ngaHHbIX. CUMMETpHUYHBIE U
HecummeTpuuHble mm@pel. [udper npocroit 3amensl. udp Leszaps. Uludp Buxenepa.
Anroputm mmdposanus RSA. Creranorpadus

Pa3nes 2 Teoperuyeckue 0CHOBbI HH(POPMATHKH

Tema 2.1. IlpeacraBiaenne nHGopManun B KOMIBLIOTEP

Coaep:xanue Temsl 2.1. Uadopmanus, nanabie ¥ 3HaHUS. MIHPopMamoHHbIe poliecchl
B IpHUpOJE, TEXHMKE M oOuiecTBe. HempepblBHbIE M AMCKPETHbIE BEIMYMHBI M CHUTHAJIBL.
HeoOxonumocTh auckperusanuu MHGOpMalMK, NMpeaHa3HAueHHOM 1Jid XpaHeHMs], Tepefjadyn U
00paboTku B 1M(POBHIX cucTeMax. J[BomuHoe KoaupoBaHue. PaBHOMEpHbIE U HEpaBHOMEpPHBIE
Kozbl. JlekonnpoBaHue cOOOIIEHHH, 3aMCAHHBIX C TIOMOIIbI0O HEPAaBHOMEPHBIX KOJIOB. Y CIIOBHE
@ano. IlocTtpoeHne OJHO3HAYHO JEKOIMPYEMBIX KOJOB C MOMOIIBIO jaepeBa. I'pad AmA.
MapxkoBa. Equauiiel m3mepeHus: koaudectBa WHGopmarmu. A(aBUTHBIN TOIXO0I K OIEHKE
KosmyectBa nHpopmarmu. Cucremsl curciaeHus. Pa3BEpHyTas 3amuch HENbIX U IPOOHBIX YUCET
B MMO3ULIMOHHOMN cucTeMe curcieHus. CBONCTBA MO3UIIMOHHOM 3allMCH YKCla: KOJTUYEeCTBO HUudp
B 3aIlCH, IPU3HAK JEIMMOCTH YKCJIa HA OCHOBAaHUE CHCTEMBI CUMCIICHUS. AJITOPUTM NEpeBOJa
LEJIOT0 Yncia U3 P-MYHON CUCTEMBI CUHCIEHUS B AECATUYHYIO. AJITOPUTM NEPEBO/IA KOHEYHOMN



P-muHOl 1po6H B AeCATHUHYIO. AJNTOPUTM NEpEeBOJa LIEJIO0r0 YMCla U3 JECITUYHOM CHCTEMbI
curiciichnsi B P-wunyro. [lepeBon koHewHOU necaThyHOM npodbu B P-munyro. JIBomunas,
BOCBMEpUYHAsl M IIECTHAALATEpPUYHAs CUCTEMBbl CUUCICHHUSA, CBSI3b MEXKIY HUMHU.
ApudmeTrnueckue  omepalMd B NO3UIMOHHBIX  CHUCTeMax  cuucieHus. TpouuHas
YPAaBHOBEIICHHAs:  CUCTEMa  CYMUCICHMsS.  JIBOMYHO-ZIECATHYHAs  CHUCTEMa  CUUCIICHUS.
Komuposanue TexcroB. Komuposka ASCII. Onnobaiitaeie komupoBku. Ctangapt UNICODE.
KomupoBka UTF-8. Ompenenenune HHPOPMAITMOHHOTO 00BEMAa TEKCTOBBIX COOOIICHUM.
Koaunposanue nzobpaxenuil. Onenka nH(GOpMaMOHHOTO 00bEéMa rpaduuecKux JaHHBIX MPHU
3aJJaHHBIX pa3pelleHuH U TIyOMHe KoaupoBaHus IBeTa. lIBeToBele Mojenu. BekTopHoe
koaupoBanue. @opmatel rpadguueckux ¢ainos. TpéxmepHas rpaduxa. OpakranbHas rpaduka.
KoaupoBanue 3Byka. OreHka MHPOPMALMOHHOTO 00bEMa 3BYKOBBIX JaHHBIX NPH 3aJaHHBIX
4acTOTE JUCKPETU3ALMHU U Pa3psTHOCTH KOJUPOBAHMS

Tema 2.2. OcHOBBI aJ1re0pbl JJIOTHKH

Copep:xxanue  Tembl 2.2,  Anrebpa  noruku.  [loHsiTMe  BbICKa3bIBaHUS.
BrickasbiBarenbHble  GopMbl  (mpenukatbl). KBaHTOpBI CylIeCTBOBaHMST U BCEOOLIHOCTH.
Jlornueckue omnepauuu. Tabmauubl uctuHHOCTH. Jlormdeckue BbIpakeHHs. Jlormueckue
TOXJecTBa. Jloka3aTenbCTBO JIOTMUECKUX TOXAECTB C IIOMOIIbIO TaOJHI HCTUHHOCTH.
Jlornueckue omnepany M OMEpalMd HAJd MHOXKECTBAMM. 3aKOHBI aireOpbl JIOTHMKH.
DKBHUBAJICHTHbIE IPE0OpPa30BaHUs JJOTUUECKUX BhIpakeHU. Jlornueckre ypaBHEHUS U CUCTEMBI
ypaBHeHud. Jlormueckue QyHKIUH. 3aBUCUMOCTh KOJMYECTBA BO3MOXHBIX JIOTMYECKHX
(GyHKIMA OT KOJTU4YecTBa apryMeHToB. [lomHbie cuctemsl ornueckux (yHknuii. Kanonnueckne
¢dopmbl  JTOrMYECKUX BbIpaxkeHUH. CoOBEpIICHHbIE IU3BIOHKTHBHbIE W KOHBIOHKTHUBHBIE
HOpMasbHbIe (OPMBI, ANTOPUTMBI HUX IOCTPOCHHS IO Tabiule HCTUHHOCTU. Jlormyeckue
2JIEMEHTHl B cocTaBe Komnbiorepa. Tpurrep. Cymmarop. MHoropaspsaHslii  cyMMaTop.
[TocTpoeHue cxem Ha JIOTUYECKUX 3JIEMEHTaX IO 3aJaHHOMY JIOTUYECKOMY BBIPA)KEHUIO. 3alKCh
JIOTUYECKOTO BBIPAYKEHUS 110 JIOTMUECKON cXeMe. MUKPOCXEMBI M TEXHOJIOTUS UX ITPOU3BOJICTBA

Tema 2.3. KomnblorepHasi apudpmernka

Conep:xxanue Tembl 2.3. IlpeacTtaBieHue MeNbIX YUCEA B NaMITH KOMIIbIOTEpA.
OrpaHMyeHHOCTh JUala30Ha 4YMCeNl MPU OTPAHMYEHUHM KOJIWYecTBa paspsanoB. Ilepenosinenue
paspsnmHOi ceTku. be33HakoBble W 3HAKOBBIC JlaHHBIC. 3HAKOBBIM OWT. JIBOMYHBIN
JIOTIOJTHUTEBHBIN KOJ OTpHUIIATEIbHBIX unces. [loOUTOBbIE Tornueckre onepanuu. Jlornueckui,
apudmernyeckuit U umknnyeckuid casurd. lludpoBanue ¢ moMomibio MOOUTOBON oOrepanyu
«uckmovatomiee WJIN». IlpencraBieHne BEMIECTBEHHBIX 4YHCEI B MaMATH KOMIBIOTEpA.
3Havamas 4acTh W TOPSAIOK 4mcia. Jlmama3oH 3HaYeHWH BEUIECTBEHHBIX uuncen. [IpoGiemsl
XpaHEHHUs] BEIIECTBEHHBIX YMCEJ, CBSI3aHHBIE C OrPAaHUYEHHUEM KOJMYECTBA Pa3pslOB.
BrimonHeHune onepanuii ¢ BeEeCTBEHHBIMU YUCIAMH, HAKOTUICHHE OIITUOOK MPU BHIYUCIICHHSX

Tema 2.4. Unpopmanus 1 ”HGOPMALHOHHBbIE NPOLECCHI

Copep:xanue Temsbl 2.4. TeopeTuueckue Moaxo/bl K OLEHKE KOJIMYECTBa HHPOPMALIUH.
3akoH aagutuBHOCTH MHOpManyu. ®opmyna Xaprnu. Mapopmanus u BeposTHOCTh. Dopmyna
[llenHona. Anroputmbl cxatusi AaHHbIX. AnroputM RLE. Anroputm Xaddmana. Anroputm
LZW. Anroput™msl cKaTus JaHHBIX C MOTEPSIMH. Y MEHbIIEHUE TNTyOMHBI KOAUPOBAHUS LIBETA.
OcHoBHble uaen anroputMoB cxarus JPEG, MP3. CkopocTs nepefaun JaHHBIX. 3aBUCUMOCTD
BpEMEHH Nepenaud OoT MH(POpMaMOHHOTO O00BbEMa JAAHHBIX M XapaKTEPUCTUK KaHaja CBS3H.
[IpyunHBl BO3HMKHOBEHHUS OIIMOOK TpH mepefade JaHHbIX. Kozapl, mo3BOIsIOIINE
oOHapyXHBaTh W HCIPABIATH OLIMOKH, BO3HUKAIOIIME IpH Iepenade AaHHbIX. PaccrosiHue
Xsmmunra. Koauposanue ¢ mosropenuem 0utoB. Komasl Xsmmunra. Cuctembl. KoMmnoHeHTHI
cUCTeMbl M HUX B3aumojeicTBue. CucteMHbli 3¢ ¢dekt. YnpapieHue Kak HHPOPMAIMOHHBIH
nporuecc. OOpaTHas CBA3b



Tema 2.5 MoaeaupoBaHue

Conep:xkanue Tembl 2.5 Moxgenn wu MonenupoBanue. llens MopenupoBaHus.
AJIeKBaTHOCTb MOJETH MOJAETUPYEeMOMY OOBEKTY WJIM TMpoLecCy, IeTd MOJCIUPOBAHMS.
dopmanuzanus NPUKIAIHBIX 3adad. [IpeacraBieHue pe3ynbTaToB MOJEIHMPOBAHUS B BUJE,
yI0OHOM Il BOCTIPHSTHS YesoBeKoM. [ paduueckoe npencraBieHue TaHHBIX (CXeMbl, TAOIHUIIbI,
rpadukn). I'padgsl. OcHoBHBIe MoHATHS. Buasl rpadoB. Onucanue rpagoB ¢ TOMOIIBIO MaTPHIL
CMEKHOCTH, BECOBBIX MAaTpHUL, CIUCKOB CMEXHOCTU. PeleHue anropuTMHUYECKHX 3ajaad,
CBSI3aHHBIX C aHAIM30M TpadoB (IMOCTPOEHUE ONTHUMAIBHOTO MyTH MEX]y BeplIMHaAMU rpada,
ONpEENICEHUE KOJIMYECTBA Ppa3JIMYHBIX MyTeH MeXAy BEPUIMHAMH OPUEHTHUPOBAHHOIO
arukinueckoro rpada). [lepeBbs. bunapnoe nepeBo. JlepeBbs moucka. Crocobbl 06xona
nepesa. IIpeacraBieHue apudmMeTnueckux BeIpakeHUI B BUJE JepeBa. JMCKpeTHbIE UTPhI ABYX
UTpOKOB ¢ monHoW wuHpopmanmeit. [locTpoeHune nepeBa mepedopa BapuUaHTOB, OMHCAHUE
CTpaTeruy Urpbl B TAOIUYHOMN (hopMe. BBIUTPHIIIHbBIE U TPOUTPHIIIHbIEC TO3UIMH. BBIMTphIIIHbIE
ctpateruu. CpencTBa HMCKYCCTBEHHOro wuHTeisiekTa. CepBHUCH MAIIMHHOTO TepeBoja H
pacrio3HaBaHMs yCTHOH peun. KoruutuBHbIe cepBUChHl. VaeHTHUKAIMS 1 TTOUCK N300paskeHHH,
pacriozHaBanue smi. CamooOywaromuecs CHCTeMBL. VICKyCCTBEHHBI  WHTEUIGKT B
KOMIIBIOTEPHBIX UTpax. Vcroiap30BaHWE METOJI0OB MCKYCCTBEHHOI'O MHTEIIEKTa B O0ydaromux
cuctemax. Mcrnonb3oBaHue METOJIOB UCKYCCTBEHHOTO MHTEIJIEKTa B poboToTexHHKe. HTepHeT
Belieil. [lepcriekTUBEI pa3BUTHSL KOMIIBIOTEPHBIX HHTEIUIEKTYyaJIbHBIX cucTeM. HelipoHHbIE ceTn

Pa3nesn 3 UnpopManioHHbIE TEXHOJIOTHHT

Tema 3.1. O0padoTka TEKCTOBBIX JOKYMEHTOB

Coaep:xanue Ttemsbl 3.1. TexcroBslil npoueccop. PenaktupoBanue u GopMaTupoBaHue.
ITpoBepka opdorpadun u rpammaruku. CpencTBa TOUCKAa U aBTO3aMEHBbl B TEKCTOBOM
npoueccope. McnonbzoBanue ctuneil. CTpyKTypUPOBaHHBIE TEKCTOBBIE TOKYMEHThI. CHOCKH,
ornaBieHue. KosnektuBHast paGota C JOKyMeHTaMu. MHCTpYMEHTBI pPELEH3UPOBAaHHS B
TEKCTOBBIX Tiporieccopax. OOmaunbie cepBuchl. JlemoBas mepenucka. Pedepar. IlpaBuna
IIUTUPOBAHUS UCTOUYHUKOB M oopmiieHus: oubnmorpaduyeckux ccbuiok. OpopmiieHre crucka
nutepatypel. CraHmapTel OMOMMOTpadUUEcCKUX OMUCAHWKA. 3HAKOMCTBO C KOMITBIOTEPHOMU
BEPCTKOM TekcTa. TexHHuYeckue cCpeiacTBa BBoJa TekcTa. Crenuanu3upoBaHHBIE CpPEICTBA
pEeIaKTHPOBAHUS MAaTEMAaTHYECKUX TEKCTOB

Tema 3.2. AHAIU3 JaHHBIX

Conep:xanue Tembl 3.2. Ananu3 pgaHHblXx. OCHOBHBIE 3aJayd aHAlW3a JAHHBIX:
MIPOTHO3UPOBAHUE, KIIacCU(PUKaIINs, KIacTepu3alus, aHaau3 oTkiIoHeHui. [locienoBarenbHOCTh
pelleHrs 3a7ad aHanu3a JaHHBIX: COOp TEPBUYHBIX JAHHBIX, OYHCTKAa U OIICHKA KauyecTBa
JAHHBIX, BEIOOP W/WUIM TIOCTPOEHUE MOJENH, MPeoOpa3oBaHUe JTAHHBIX, BU3YyaTU3allusl JaHHBIX,
HHTEpIIpeTalus pe3ynbTaToB. [IporpaMMHbIe CpecTBa U MHTEPHET-CEPBUCHI UII 0OpaOOTKH U
MIpEeACTaBICHUS NaHHBIX. bonpiue nanneie. MammHaHoe oOydenue. MHTeIeKTyanbHbIN aHam3
JTaHHBIX. AHAJINU3 JaHHBIX C MOMOIIBIO AJIEKTPOHHBIX TAOMUIl. BBIYMCIEHUE CYyMMBI, CPEIHETO
apu(pMETUIECKOr0, HAMOOJBIIET0 (HAMMEHBINETO) 3HAYCHHWS JWara3oHa. BelyucieHue
KodhUIMEeHTa KOPPETSAIUN IBYX DPSIOB JNaHHBIX. [locTpoeHHe CTOMOYATHIX, JTUHEHYATHIX U
KpyroBbeix auarpamm. [loctpoenune rpadukoB ynkiuit. [Togbop muanm TpeHIa, perieHne 3a1a4d
MPOTHO3MPOBaHUSA. UWCICHHOE pelIeHne YpaBHEHHW C TIOMOIIbIO MMoAOOpa MmapameTpa.
OnTuMuzaiusi Kak MOWCK HAWIYUIeTo penieHus B 3aJaHHBIX ycinoBusix. llemeBas (yHkims,
orpannueHus. JlokanbHble W TIOOATBHBIM MUHUMYMBI 1eNeBoi (yHkuuu. PemeHue 3amad
ONTHMU3AINH C TIOMOIIIBIO JICKTPOHHBIX TaOIHI]

Tema 3.3. KomnboTepHo-MaTeMaTH4YeCcKOe MOAETMPOBAHUE
Coaep:xkanue Tembl 3.3. OrTanbl KOMIIBIOTEPHO-MaTEMaTHYECKOIO MOJEIMPOBAHUS:
MIOCTaHOBKA 3a/1a4yM, pa3paboTKa MOJIEIH, TECTUPOBAHUE MOJIENIN, KOMIBIOTEPHBIN SKCIIEPUMEHT,



aHaJIM3 Pe3yJIbTaTOB MOJEIUPOBaHUA. JIUCKpeTH3alus Npu MaTeMaTHUY€CKOM MOJEIUPOBAHUU
HETMIPEPBIBHBIX IMPOIIECCOB. MoienupoBanue ABWXKEHUsA. MojenupoBaHue OHOIOTHYECKUX
cucteM. MareMarnueckue MOJAEIU B SKOHOMHUKE. BbIUYMCIHTENbHBIE SKCHEPUMEHTHI C
MozensiMu. KoMIbIOTEpHOE MOJeNMpOBaHHe CHUCTeM ympaBieHus. OO0paboTka pe3yJbTaToB
JKCcepuMeHTa. Meroq  HauMeHbIIMX  KBaapaToB. OlEHKa YHCIOBBIX  MapaMeTpPOB
MOJICIUPYEMBIX OOBEKTOB UM MPOIECCOB. BoccTaHOBIEHHE 3aBUCUMOCTEH IO pe3yibTaTaM
sKcrnepuMeHTa.  BeposatHoctHele  moxaenu.  Meroaslt Monte-Kapno.  MMurtannonHoe
MozenmupoBanrue. CHCTEMBI MacCOBOTO 0OCITY KHUBAHUS

Tema 3.4. ba3bl JaHHBIX

Conep:xkanue Tembl 3.4. Tabnuunble (pensiOHHBIC) Oas3bl JaHHBIX. Tabmuia —
MIPEACTABICHUE CBEACHUI 00 OMHOTHUIHBIX 00bekTax. [lome, 3amuck. Kimrou Tabmuiel. Pabota ¢
rOTOBOM 0a30i1 MaHHBIX. 3anonHeHue 0a3bl JaHHBIX. [louck, copTupoBKa U PUIBTpALIUs JaHHBIX.
3anpocsl Ha BBIOOPKY JAaHHBIX. 3allpochl ¢ MapaMeTpaMu. Beluucisemble Mmosis B 3ampocax.
MHuorotabnuunsie 0a3bl JaHHBIX. THIBI CBs3edl Mexay TaOnuiamMu. BHeEMmHWN KIHOY.
[lemoctHOCTh 0a3bl JMaHHBIX. 3ampockl K MHOTOTA0IMYHBIM Oazam JaHHBIX. (OCHOBHBIE
MIPUHIIMITEI HOpManu3aluu 0a3 maHHbIX. S3bIk ynpaBnenus nanaeivu SQL. Co3maHue mpocThix
3ampocoB Ha si3bike SQL Ha BBHIOOPKY JaHHBIX W3 OAHOM Tabmuikl. HepensumonHbIe 0a3bl
JAHHBIX. DKCIEPTHBIE CUCTEMBI

Tema 3.5. Be0-caiiTel

Conep:xxanue temsbl 3.5. UHTepHeT-npriioxkenus. [lonsaTre o cepBepHOl U KIIMEHTCKOU
qacTax caita. TeXHOIOrus «KJIUEHT — CEpBEP», €€ TOCTOMHCTBA U HEAOCTAaTKU. OCHOBBI fA3BIKA
HTML wu xackagusix tabmun ctuned (CSS). Crienapuu Ha si3bike JavaScript. @opmbl Ha BeO-
cTpanule. Pasmenienue Be6-caifiToB. Yciyra xocTunra. 3arpyska ¢aiiyioB Ha CaiT

Tema 3.6. KomnblorepHasi rpagpuka

Coaep:xanue Tembl 3.6. BBoa n300pakeHuil ¢ UCMOIb30BAaHUEM PA3IMYHBIX HHU(PPOBBIX
yCcTpoHcTB (1M(ppOBBIX (oToanmapaToB M MHKPOCKOINOB, BUACOKAMEpP, CKAHEPOB U JPYTHX
ycTporictB).  ['padmueckmii  pemakrtop. Paspemenue. Kaapupoanme. UcnpaBnenue
nepcnekTuBbl. I'mctorpamma. Koppekiust ypoBHe#, koppekuus 1Bera. ObecuBeunBaHue
LIBETHBIX u300pakeHuil. Perymb. PabGota ¢ oOnactsmu. @uibTpel. MHOrociaoniHble
n3zo0pakenust. TekcroBele cion. Macka cnos. Kananel. CoxpaHeHue BBIZCICHHON 00JacTy.
[ToaroTroBka wiuTrOCTparyii s BeO-cailToB. AHHMHpPOBAaHHBIE W300pakeHus. BekropHas
rpapuka. I[IpumuTuBbl. M3MeHeHHe mopsaKa 3JIEMEHTOB. BrIpaBHHUBaHHE, pacnpeieleHHe.
I'pynnupoBka. Kpusble. ®opmaTel BEKTOPHBIX pPHUCYHKOB. lcmosb3oBaHME KOHTYpPOB.
Bekropuzanust pacTpoBbIX U300pakeHMHA. [IpUHIMIIBI MOCTPOEHHS W pPeAaKTHPOBAHUS
TpéxmepHbIx Mozenei. Cerounsle wmoxaenu. Marepuanel. MojaenupoBaHue HCTOYHUKOB
ocBemieHus. Kamepsl. ApmutuBHble TexHonoruu (3Dmpunreps). IloHATHe O BUpPTyadbHOMH
pPEeanbHOCTH U JOTIOJIHEHHOM PEAIbHOCTH

Tema 3.7. 3D-moaesqmpoBanue

Coaepxxanue Tembl 3.7. IIpUHIMIBI NOCTPOEHHS M PENAKTUPOBAHUSA TPEXMEPHBIX
Mozenen. Cerounsle Moaenn. Martepuansl. MoaennpoBaHre MCTOYHUKOB OCBelleHUs. Kamepsl.
AnnutuBHble TexHonoruu (3Dmpunrtepsi). IloHATHE 0 BHPTYalbHOM peaqbHOCTH U
JOTIOJTHEHHOM peabHOCTH

Pa3nes 4 AnroputmMbl M1 IPOrpaMMHUpPOBAHHUE

Tema 4.1. BBeienne B nporpaMMupoBaHue



Conep:xanue Tembl 4.1. OnpeneneHre BO3MOXKHBIX Pe3yJIbTaTOB pabOThl MPOCTEUIINX
QITOPUTMOB YIPABJICHUS HCIOJHUTEISIMU WM BBIYMCIMTEIBHBIX anropuTMoB. OmnpeneneHue
UCXOJHBIX JaHHBIX, NMPH KOTOPBIX AJITOPUTM MOXKET JaTh TpeOyeMblil pe3yibTaT. DTarlbl
peuieHus 3agad Ha KommbloTepe. VHCTpyMeHTalbHBIE CpPEJICTBA: TPAHCIATOP, OTJIATUHK,
npobmiupoBmUK. KoMOumsmuss W MHTEpIperanus MporpaMM. BupryanbHble MalluHbI.
WnrterpupoBannas cpena pa3paboTtku. MeToasl  OTIaikd nporpamm. Vcmonb3oBaHue
TpaccupoBouYHbIX Tabnui. OTnagouyHslil BeBoJ. IlomaroBoe BBINOJIHEHUE MpOrpamMMbl. TOUYKH
ocraHoBa. [IpocMoTp 3HaueHuil nepemeHHbIX. f3bIK mporpammupoBanus (Python, Java, C++,
C#). Tunsl TaHHBIX: LENOYMCIEHHBIE, BEIIECTBEHHBIE, CUMBOJIBHBIE, JIOTMYECKUE. BeTBiaeHus.
Cnoxubie ycnoBus. [{uknsl ¢ ycnoBueM. Llukiael mo mnepeMeHHoO. BzauMoszameHseMOCTh
pa3iaMyYHbIX BUIOB IMKIOB. HBapuaHT nukia. CocTaBleHNE IMKIIA C UCTIOJIb30BAaHUEM 3apaHEe
ONpeNea€HHOr0 HHBAapHaHTa IuKiIa. JlokymeHTMpoBaHue mporpamM. Fcnone3oBaHue
KoMMeHTapueB. [loaroroBka omucaHMss NOpOrpaMMbl M HHCTPYKLIMH ISl IIOJIB30BATEIS.
AnroputMbel 00pabOTKM HATypajbHBIX YHCEJ, 3alHCAHHBIX B IO3UIHUOHHBIX CHCTEMax
CUMCIIEHUS: pa30MEHHMe 3aluCH YWCIa Ha OTIeNbHbIE IU(PHI, HAXO0XKICHHE CYMMbl H
npou3BeieHus UG, HAX0XKICHHE MaKCUMaJIbHOW (MUHUMaNbHON) 1udpel. Haxoxnenne Bcex
NPOCTHIX YHMCEN B 3aJaHHOM jauana3oHe. [IpencrtaBieHue yuciaa B Bujae HaOopa MPOCTHIX
COMHOXHTENEH. AITOpUTM OBICTPOTrO BO3BeACHUS B cTeneHb. OO0paboTKa JaHHBIX, XPAHSIIUXCS
B (paitnax. TexcToBble U ABoMuYHbIe (aiinbl. DaitnoBsle mepeMeHHbIe ((ailioBble yKa3aTenn).
Urenue u3 ¢aiina. 3anuch B aiin

Tema 4.2. Bcnomorare/ibHbIe aJITOPUTMBI

Conep:xanue Tembl 4.2. Pazouenue 3a1aun Ha noazanayn. [loxmporpamMmsl (Iporenypsl
n ¢yukiun). Pexypcus. PexkypcuBHble 00BeKkThl (¢paxTanbl). PekypcuBHbIE NpoLEenypbl U
¢yHkuuu. Vcnonp3oBaHue cTeka JUIsl OpraHM3alldii PEKYpPCHBHBIX BBI3OBOB. lcmonb3oBanue
CTaHJIapTHOM OMOMMOTEKH s3bIKa MporpaMMupoBanus. [logkirouenre OMOIMOTEK MOANPOTrpaMM
CTOPOHHUX NPOU3BOANUTENEH. MOTyIBHBIN NPUHIUII TIOCTPOEHMSI IPOTPAMM

TeMma 4.3. UncjieHHLIE METOIBI

Coaep:xxkanue tembl 4.3. UuncieHHble MeToAbl. To4yHOE U HPUOMMKEHHOE pEIlICHUs
3ajaun. YHWCIEHHBbIE METOJbl PELICHUS YpaBHEHHWI: MeToa mnepedopa, METOJ]l IMOJIOBHHHOTO
nenenus. IlpubGnmx€HHoe BBIYMCIEHUE AIUH KPHUBBIX. Bpluucinenue miomaneit ¢uryp c
MOMOIIIBI0 YMCJICHHBIX METOJOB (METOA MpSIMOYTOJbHMKOB, MeToa Tpaneruid). [lomck
MakcuMyMma (MUHHMYyMa) QyHKIHUU OJTHOM MepeMeHHON METOIOM MOJIOBUHHOTO JIEJICHUS

Tema 4.4. Anropur™Mbl 00pad0TKH CHMBOJIbHBIX IAHHBIX

Conep:xxanue Tembl 4.4. OOpaboTKa CHMBOJIBHBIX JaHHBIX. BceTpoeHHble (QyHKINH
s3bIKa MPOrPaMMHUPOBAHUSA i OOpaOOTKH CUMBOJIBHBIX CTpPOK. AJTOpUTMBI 00paboTKU
CHUMBOJIBHBIX CTPOK: MOACYET KOJUYECTBA MOSBICHUH CUMBOJIa B CTPOKE, pa30MeHHE CTPOKU Ha
clloBa MO MpoOeiIbHBIM CHMBOJAM, IOMCK IOJACTPOKH BHYTPU JIaHHOM CTpOKH, 3aMeHa
HalIeHHON MOACTPOKM Ha JpPYyryro CTpoKy. ['eHepanusi Bcex CIOB B HEKOTOpOM aidaBHTE,
YAOBJIETBOPSIONINX 3a/laHHbIM orpaHndeHusM. [Ipeo6pa3oBanue ynciia B CHMBOJIBHYIO CTPOKY U
o0paTHO

Tema 4.5. AnropuTmbl 00padoTKH MAaCCHBOB

Conep:xxanue Tembl 4.5. MaccuBbl M TOCJIEAOBATEILHOCTH YHCENI. Bpraucienue
000OIIEHHBIX XapPaKTEPUCTUK FIEMEHTOB MacCCHBA WIIM YHCIOBOW MOCIE0BATEILHOCTH (CYMMBI,
MIPOU3BENICHUS, CPEAHEro apu(PMeTHYecKoro, MUHUMAJIbHOTO W MaKCHUMaJIbHOTO 3JEMEHTOB,
KOJIMYECTBA DJIEMEHTOB, YIOBICTBOPSIOMIUX 3aJaHHOMY yCIOBHIO). JIMHEHHBIH MOHCK
3aJaHHOrO0 3HaueHusi B MaccuBe. CopTHpoBKa OJHOMEpHOro MaccuBa. [IpocTbie MeToabl
COPTHUPOBKH (METOJl Ty3bIpbKa, METOJ BHIOOpa, cOpTUpOBKa BcTaBkamu). CopTUpOBKa
cmustHueM. breictpast coptupoBka wmaccuBa (amroput™  QuickSort). JIBOMuYHBIM TIOMCK B



OTCOPTHPOBAHHOM MaccuBe. JIBymMepHble MacCHBBI (MaTpUIlbl). AJTOPUTMBI 00pabOTKH
JIBYMEPHBIX MacCHBOB: 3aIIOJJHEHHE JIBYMEPHOI'O YHMCIOBOIO MAacCHBa MO 3a/IaHHBIM MpaBUiaM,
MOUCK DJIEMEHTa B JBYMEPHOM MAacCHBE, BBIYMCICHHE MaKCHUMyMa (MUHHUMyMa) U CyMMBI
AJIEMEHTOB JIBYMEPHOIO MacCHBa, NEPECTaHOBKAa CTPOK M CTOJOIIOB JBYMEPHOTO MacCHBA.
PazpaGoTka mporpamMMm aisi pelieHusl MPOCTBIX 3ajjad aHaiM3a JaHHBIX (OYMCTKA JaHHBIX,
KJlaccupUKalus, aHaJIu3 OTKIOHEHU)

Tema 4.6. DiieMeHTbI TEOPHH AJITOPUTMOB

Conepxanue tembl 4.6 Gopmanuzanus noHsATUsl anroputMa. MammnHa TelOpUHra Kak
yHUBepcanpHas Mozenb BerunciaeHui. Tesnc Uépua—Twropunra. Mammna [locta. Hopmanbasie
anmropudmMbl  MapkoBa. ANTOPUTMHYECKH Hepas3pelirMble 3aJadd. 3ajaya OCTaHOBa.
HeBo3moxxHOCTH aBTOMATHYECKOW OTHaAku mporpamm. OI€HKa CIIOXKHOCTH BBIYMCIICHUMN.
Bpemsi paGoTel U 00BEM HCMONB3YEeMOM MaMsATH, WX 3aBUCUMOCTH OT pa3Mepa HCXOMHBIX
JTaHHBIX. OIEHKa aCUMOTOTHYECKOW CIOKHOCTH aJITOPUTMOB. AJITOPUTMBI MOJMHOMHUATIBHOM
cnoxxaoctu. [lepebopHbie anroputmbl. [IpuMepbl pa3iIHYHBIX AJITOPUTMOB PEIICHUS OTHON
3a71a4M, KOTOPbIE UMEIOT PA3IMYHYIO CI0KHOCTh

Tema 4.7. A1ropuT™MBI U CTPYKTYPBI JAHHBIX

Coaepxxanue temsbl 4.7. ITonck mpocThIX YuceNn B 33JaHHOM JAMANa30HE C MOMOIIbIO
anroputMa «pemero OpaTtocheHa». MHoropaspsaHble IieNble YHUCla, 3a7add JJIMHHOU
apu¢pmetuxu. CnoBapu (acCOlMaTUBHBIE MacCUBBI, 0TOOpaXxeHus). Xam-tadbnuisl. [loctpoenue
an(aBUTHO-4aCTOTHOTO CIJIOBapsl JUIsl 3a/laHHOTO TeKcTa. AHall3 TEKCTa Ha €CTeCTBEHHOM
a3bIke. Bpinenenue nocienoBarenbHOCTER Mo mabioHy. PerynspHeie BoipaxkeHHs. YacTOTHBIN
aHaim3. Creku. AHanuM3  NPaBUIBHOCTH  CKOOOYHOrO  BbIpakeHHWs.  Brruncienue
apu(pMETHYECKOTO BBIPaKEHUS, 3alIMCAaHHOTO B MocTGUKCcHOM popme. Ouepean. Mcnonb3oBanue
ouepenu sl BpEMEHHOI0 XpaHeHUs JaHHbIX. CBs3HbIE cCIUCKU. Peanu3anus creka U ouepenu ¢
MIOMOIIBIO CBSA3HBIX CITUCKOB. ANTOpUTMBI Ha rpadax. IlocTpoeHne MUHUMAIBLHOTO OCTOBHOTO
JiepeBa B3BEIICHHOTO CBSI3HOTO HEOpHEHTHUpoBaHHOTO rpada. O6xon rpada B rimyouny. O6xox
rpada B mmpuHy. KonmyecTBO pa3inMyHBIX MyTeH MeXay BepIIMHAMH OPHEHTHPOBAHHOTO
arukinnyeckoro rtpada. Anroputm Jleikctpel. AnroputMm  ®moitma—Yopmamia. JlepeBbs.
Peanuzanus nepeBa C MOMOUIbIO CCBUIOYHBIX CTPYKTYp. JlBomMuHbIe (OMHApHbIE) JEepeBbS.
[TocTpoenue nepeBa [Jid 3aaHHOTO apU(PMETHUECKOTO BbIpakeHUs. PeKypcUBHBIE alrOpPUTMBbI
obxoma gepema. Mcrmonb3oBaHME CTeka M odepenu ais obxonxa jaepeBa. JlMHamuueckoe
MIPOrpaMMHUPOBAHNUE KaK METOJ PEIIeHHUs 33a]]a4 ¢ COXPAaHEHHUEM IPOMEKYTOUHBIX Pe3yJIbTaTOB.
3ajayy, pelmaeMble € IOMOIIBKO JWHAMUYECKOTO IPOrPAaMMHUPOBAHMS:  BBIYHMCIECHUE
PEKypCUBHBIX (QYHKINH, TOJACUET KOJIUYECTBA BAPUAHTOB, 3a/1a4l ONTUMHU3ALUU

Tema 4.8. OcHOBBI 00bEKTHO-OPHMEHTHPOBAHHOI0 IPOrPaAMMHUPOBAHUS

Copep:xanue Tembl 4.8. [lonsiTHe 00 00BEKTHO-OPUEHTUPOBAHHOM IIPOTPAMMHUPOBAHUU.
OO0bexTbl U Kiacchl. CBOMCTBA M METOJbl 00BEKTOB. OOBEKTHO-OPUEHTHPOBAHHBIA aHAIIM3.
PazpaboTka mporpamMM Ha OCHOBE OOBEKTHO-OPHEHTHPOBAHHOIO Moaxonaa. MHkamncymsuus,
HacnenoBaHue, noaumopdusMm. Cpeabl ObICTpoil pa3zpaboTku mporpamm. [IpoexTupoBanue
uHTepdeiica monp3oBarens. VICMonb30BaHME TOTOBBIX — YIPABISAEMBIX DJIEMEHTOB IS
noctpoeHus wuHTepdeiica. OO030p sA3bIKOB MporpamMMupoBanus. [loHsTue o mapagurmax
IIporpaMMupoBaHus. M3ydueHne BTOpOro s3bIka IporpaMMUpPOBaHUs



3. IINIAHUPYEMBIE PE3YJIIBTATbBI OCBOEHUA ITPOI'PAMMBbI 11O
NH®OPMATHUKE HA YPOBHE CPEJJHEI'O OBILIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIBTATBI

JIMIHOCTHBIE PE3yIbTAThI OTPAXKAIOT TOTOBHOCTH M CITOCOOHOCTH 00YYArOIINXCS
PYKOBOJICTBOBAThCS cHOPMHUPOBAHHON BHYTPEHHEH MO3UIIMEH TUYHOCTH, CUCTEMOMN
IICHHOCTHBIX OpHeHTaHI/Iﬁ, MO3UTHUBHBIX BHYTPCHHUX Y6G)K}16HHﬁ, COOTBETCTBYIOIINX
TPaAUIIMOHHBIM IIEHHOCTSIM POCCUICKOTO 00IeCTBa, paCclIMpEeHUE )KU3HEHHOTO OIBITa U OTIBITa
TSI TeTHPHOCTH B TIPOIIECCE pealTn3alliyl CPEICTBAMH YUEOHOTO MPeIMETa OCHOBHBIX
HAIPaBIICHUH BOCIIUTATEIHHOMN IeATeILHOCTH. B pe3ynbpTare usydeHust tHOOpPMAaTUKH HA
YPOBHE CpeIHero 001Iero oopa3zoBanus y oOyJaromierocs 0y ayT chhopMUpPOBaHbI CIIEIYIONINE
JTUYHOCTHBIE Pe3yIbTaThI:

JIP 1. zpasicoanckozo 6ocnumanus:

1.1. oco3HaHHME CBOMX KOHCTUTYLIMOHHBIX ITPaB U 00513aHHOCTEH, YBaKEHUE 3aKOHA U
MPaBOMNOPSIIKA, COOJI0JICHHE OCHOBOMNOJAraloINX HOPM HH(POPMALIMOHHOTO MIPaBa U
nH(pOpMaITMOHHOM 0€30MMacHOCTH;

1.2. roTOBHOCTH MPOTUBOCTOATH UACOIOIMH SKCTPEMU3MA, HALIMOHAIN3MA,
KceHo(hoOuH, TUCKPUMHUHAIIUY 110 COLIUAIbHBIM, PETUTHO3HBIM, PACOBBIM, HALIMOHAJIBHBIM
MPU3HAKaM B BUPTYaJIbHOM MPOCTPAHCTBE;

JIP 2. nampuomuueckozo 60cnumanus:

2.1 1EeHHOCTHOE OTHOLIEHHE K HCTOPUYECKOMY HacleHI0, TOCTUKeHUsAM Poccnn B
HayKe, UCKYCCTBE, TEXHOJIOTUSAX, TIOHUMaHHE 3HAUYeHUSI THPOPMATHKU KaK HayKU B )KM3HU
COBPEMEHHOT0 00I11eCTBa;

JIP 3. 0yx08HO-HpPABCMEEHHO20 80CNUMAHUA:

3.1 chhopMuUpOBaHHOCTH HPABCTBEHHOI'O CO3HAHUS, STHUECKOTO MOBEICHHUS;
CIOCOOHOCTH OLIEHUBATh CUTYAIUIO U IPUHUMATh OCO3HAHHBIE PELLICHUS, OPUEHTUPYSICh Ha
MOpPaJIbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH, B TOM 4HCJIE B ceTh MHTepHeT

JIP 4. sacmemuueckozo ocnumanu:

4.1 scTeTn4ecKoro BOCIUTAHMS: 3CTETUYECKOE OTHOIIEHNE K MUPY, BKIIIOYas 3CTETUKY
HAy4YHOTO U TEXHUYECKOTO TBOPUYECTBA; CIIOCOOHOCTh BOCIPUHUMATh Pa3INYHbIE BUIBI
HCKYCCTBa, B TOM YHCJI€ OCHOBAHHOTO Ha MCIIOJIb30BAaHUH WH()OPMAIIMOHHBIX TEXHOJIOTHH;

JIP 5. ¢puzuueckozo 6ocnumanus:

5.1 chopMUpPOBaHHOCTD 3JOPOBOTO U OE30MIACHOT0 00pa3a )KU3HU, OTBETCTBEHHOT'O
OTHOILIEHHUS K CBOEMY 3/I0pPOBbIO, B TOM YHCJIE 3a CUET cOOMI0eHHsI TpeOoBaHUI Oe301acHoM
AKCIUTyaTaIllu CPpeACTB UH(POPMAIIMOHHBIX B KOMMYHHUKAITMOHHBIX TEXHOJIOTHIA;

JIP 6. mpyooeozo éocnumanusn:

6.1 TOTOBHOCTb K aKTUBHOW JEATEIIBHOCTH TEXHOJIOTMYECKON U COLMAIbHON
HAIpPaBJIEHHOCTH, CHOCOOHOCTh HHUIIMUPOBATh, IUTAHUPOBATh U CAMOCTOSITENILHO BBITTOJIHATH
TaKyIO JESITEIbHOCTD;

6.2 uaTepec k chepam npodecCHOHATBHON ACSITEIIPHOCTH, CBI3aHHBIM C
WH(GOPMATUKOH, MPOTpaMMHUPOBAHIEM U WH()OPMAIIMOHHBIMU TEXHOJIOTUSIMU, OCHOBAHHBIMU Ha
JOCTHKEHUSIX HAYKH MH(POPMATHKHN U HAy4YHO-TEXHUYECKOI0 Iporpecca, yMeHue coBepiaTh
OCO3HaHHBIN BbIOOp Oyay1eil mpodeccuu U peaan30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIAHBL;

6.3 TOTOBHOCTH U CITOCOOHOCTH K 00pa30BaHUIO M cCaMO00pa30BaHUIO Ha MPOTKEHUU
BCEM KU3HU;

JIP7. 3K0102u4ecK020 60CNUMAHUA:

7.1 oco3HaHue r100ANTBHOTO XapakTepa SKOJOTMYECKUX Mpo0IeM U My Tel ux pereHus,
B TOM YHCJIE C YYETOM BO3MOXKHOCTEH HH()OPMALIMOHHO-KOMMYHHMKAIIMOHHBIX TEXHOJIOTUI;

JIPS. yennocmu nayuynozo noznanun:



8.1 chopmupoBaHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH, JOCTKEHUSAM HAYYHO-TEXHHUYECKOTO Mporpecca M O0IIECTBEHHON PAKTUKH,
3a CYET MOHUMAHHUS PO HH(POPMAIIMOHHBIX PECYPCOB, MHPOPMAITMOHHBIX MTPOIECCOB U
MH(GOPMaLIMOHHBIX TEXHOJIOTHH B YCIOBUAX HUPPOBOM TpaHCHOpMAIMK MHOTHX Cep KUZHU
COBPEMEHHOT0 00IIeCTBa;

8.2 0CO3HAHME EHHOCTH HAYYHOU JIESITEIbHOCTH, TOTOBHOCTh OCYIIIECTBIISATh
MIPOEKTHYIO U UCCIIEI0BATENBCKYIO I€SITEIIbHOCTh MHIUBUIyaJIbHO U B TPYIIIIE.

JIP 9. amouyuonanvrnvlii unmeniexkm:

9.1 camoperynupoBaHus, BKIIOYAIOLIEr0 CAMOKOHTPOJIb, yMEHUE IPUHUMATh
OTBETCTBEHHOCThH 32 CBOE MOBEJCHUE, CIOCOOHOCTH aIalITUPOBATHCS K AIMOIIMOHATLHBIM
WU3MEHEHUSIM U TPOSIBISATH THOKOCTD, OBITH OTKPHITHIM HOBOMY;

9.2 BHyTpeHHEN MOTHUBAIIMU, BKIIOYAOUIEH CTPEMIICHUE K TOCTHKEHUIO LIETIN U
ycrnexy, ONTUMHU3M, MHULIMATUBHOCTh, YMEHHUE JEHCTBOBAThH, UCXO/I U3 CBOMX BO3MOKHOCTEH;

9.3 sMIIaTHH, BKIIFOYAOIIEH CIIOCOOHOCTh ITOHUMATh SYMOIMOHAILHOE COCTOSTHUE
JIPYTUX, YIUTHIBATh €T0 MPHU OCYIIECTBICHUH KOMMYHHUKAIIUHU, CTIOCOOHOCTh K COUYBCTBHUIO U
COTICPEIKUBAHMIO;

9.4 conmanbHBIX HaBBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTh BBICTPAUBATh OTHOIICHHSI C
JIPYTUMU JTFOJBMU, 3a00TUTHCS, TIPOSIBIATh MHTEPEC U Pa3peIIaTh KOHPIUKTHI.



METANIPEJMETHBIE PE3YJIBTATHI

MeTanpeameTHblie pe3yabTaThl 0CBOeHHs Y4eOHOTro npeamerta « UndopmaTuka»
BKJIIOYAIOT:

OBJaieHUe YHHUBEPCAJIbHBIMYU Y4eOHBIMU NMO3HABATEIbHBIMYU J1€CTBUAMM:

1) ba3oBble Jornyeckue JeMcCTBUA:

CaMOCTOSITEIILHO (POPMYITUPOBATH M AKTYaIH3UPOBATEH IPOOIIEMY, pacCMaTPUBATh €€
BCECTOPOHHE;

YCTaHABJIMBATh CYIIECTBEHHBIN NIPU3HAK WJIM OCHOBAHUS JJIsI CPAaBHEHHM S, KI1acCU(PUKAITIT
1 0000IIIEHNS;

OTIPENIEIIATH LENH IeITeIbHOCTH, 3371aBaTh MapaMeTPhl U KPUTEPUHU UX TOCTHKCHHUS;

BBISIBJISITH 3aKOHOMEPHOCTHU M MPOTUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSAX;

pa3pabaThIBaTh TUIAH PEIICHUS TPOOIEMBI ¢ YIETOM aHAIN3a UMEIOIINXCS MaTepUaTbHbIX
U HEMaTepUAIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBHI B JIEATEIHHOCTD, OIIEHUBATH COOTBETCTBUE PE3YJIHTATOB IIEJISIM,
OIICHMBATh PUCKU MOCIEICTBUN ACSITENbHOCTH; KOOPAUHUPOBATH U BBITIOIHATH pa0OTy B YCIOBHSIX
peasbHOTO, BUPTYATBbHOTO U KOMOMHHUPOBAHHOTO B3aMMOJICHCTBHS; pa3BUBATh KPEaTUBHOE
MBIIUICHUE TP PEIICHUN KU3HEHHBIX MPOOIeM.

2) ba3soBble ucciienoBarejbcKe 1eHCTBUSA:

BJIaACTh HABBIKAMHA y‘{€6HO-HCCH€I[OBaTeHLCKOI>'I 158 HpOCKTHOfI ACATCIIbHOCTHU, HABBIKAMHN
paszperieHus npoodieM, ClIoCOOHOCThIO M TOTOBHOCTBIO K CAMOCTOSITETLHOMY TIOUCKY METOJIOB
pCIHCHI/HI HpaKTI/ILIeCKI/IX 3ajJa4, HpI/IMeHGHI/II-O paSJ'II/I‘-IHI)IX METOJ0B ITIO3HAHUAA,

OCYIIECTBIISATH Pa3INYHbIC BUBI ACSITEILHOCTH MO MOJTYYSHUIO HOBOTO 3HAHUS, €TO
MHTEpIIpeTalNy, IPeoOpa30BaHUIO U IPUMEHEHUIO B PA3IMYHBIX YUEOHBIX CUTYalLlUsAX, B TOM UUCIIE
MIPU CO3JIaHUH YYEOHBIX U COIUANBHBIX TPOEKTOB;

(hopMHUPOBATh HAYYHBIM THUIT MBIIUICHUS, BIaJIETh HAYYHOW TEPMHUHOJIOTHEH, KITFOYCBBIMU
MOHATHIMH U METOIaMHU;

CTaBUTH U (HOPMYITHPOBATH COOCTBCHHBIE 331a4l B 00Pa30BaATEIHLHOM NEATSIIEHOCTH U
JKU3HEHHBIX CUTYAIUSX; BBISBISATH IPUYMHHO-CIICICTBEHHBIC CBS3H U aKTyalIM3UpPOBATh 33/1a4y,
BbIABUT'ATH FI/IHOTe3y eé pGHIeHPIﬂ, HAaXOIUTb apFYMCHTI)I JIA J0Ka3aTCJIbCTBA CBOUX YTBepﬁ(HeHHﬁ,
3aJ]aBaTh MapaMeTPhl U KPUTEPHUH PEIICHUS;

aHaHH3I/Ip0BaTI) HOJ'IyLIeHHI)IG B X0I€ pGHICHI/ISI 3aga4un pGSYJ'II)TaTI)I, KpI/ITI/I‘ICCKI/I OILICHUBATH
UX TOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBUSX;

aaBaThb OHCHKy HOBBIM CI/ITyaIII/ISIM, OILICHUBATH HpHO6pCTéHHLII>i OIIBIT,

OCYIIECTBIISTH IIeJIEHANIPABIICHHBIN MOUCK MEPEHOCca CPEJICTB U CIIOCOOOB ACHCTBUS B
po(heCCHOHATBLHYIO CPEeNy;

yYMETh MEPEHOCUTh 3HAHUS B TIO3HABATENBHYIO U MPAKTUYECKYIO 00J1acTH
KU3HEACATCIIbBHOCTH,

yMETh UHTErPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTel;

BbIABUI'aTh HOBBIC UJICH, npe)maraTL OpI/IFI/IHaJ'IBHI)Ie IIoaxoabl 1 peHIGHI/Iﬂ, CTaBUTH
po0OJIeMBI U 3a/1a4H, JOMYCKAIOIIUE allbTEPHATUBHBIE PEIICHHUS.

3) Pabora ¢ nnpopmanmeii:

BJIAACTh HABbIKAMU IMOJIYUCHU A I/IH(l)OpMaHI/II/I N3 UCTOYHHKOB PA3HLIX TUIIOB,
CaMOCTOSITEJIBHO OCYIIECTBIIATH OUCK, aHAIN3, CUCTEMATH3aLMIO U UHTEPIPETALNI0 HHPOPMALIUU
pa3IMYHBIX BUIOB U (POPM MPEICTABICHHUS;

CO3/1aBaTh TEKCTHI B Pa3IMUHBIX (opMaTax ¢ y4€TOM HazHauYeHUs MH()OPMAIMK U 1eTIeBON
ayJIuTOpUH, BBIOMpas ONTUMAIBHYIO (JOPMY MPENCTABICHUS U BU3YyaIU3alluy;

OLIEHUBATh JJOCTOBEPHOCTb, JIETUTUMHOCTh HH(OpMAIUH, €€ COOTBETCTBUE PABOBBIM U
MOpaIbHO-3THYECKUM HOpMaM;



HCIOJIb30BaTh CPEACTBA MHPOPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTUH B
peLIeHUH KOTHUTUBHBIX, KOMMYHHUKATUBHBIX M OPraHU3allMOHHBIX 3a/1a4 C COOJI0CHUEM
TpeOOBaHUI 3PrOHOMMKH, TEXHUKU 0€30M1aCHOCTH, TUTUEHBI, PECYpCOCOEepEKEHNS, TPABOBBIX U
ATUYECKUX HOPM, HOPM HH(POPMALIMOHHOM 0€3011acHOCTH;

BJIaJIETh HABBIKAMH PACIIO3HABAHUS U 3aIIUTH HH()OpMAIK, HHPOPMALTMOHHOM
0€301acHOCTH JINYHOCTH.

OBiaeHHne YHUBEPCAJIbHBIMH KOMMYHHUKATHBHBIMHU 1€l CTBUSIMMU:

1) OOmenue:

OCYIIECTBIISATH KOMMYHHKAIIUU BO BCEX Cepax KU3HH,

pacrno3HaBaTh HEBepOAIBLHBIC CPEICTBA OOIICHUS, IOHUMATh 3HAYCHNE COIUATHHBIX
3HAKOB, Paclo3HaBaTh MPEINOCHUTKA KOHMIMKTHBIX CUTYAIMH U CMATYATh KOHMIUKTHI;

BJIAACTH pa3JIMUHbIMU crmocobamu O6HICHI/I$[ u B3aHMOH€ﬁCTBHﬂ, APrYMCHTUPOBAHHO BECTU
JIAJIOT, YMETh CMSr4aTh KOH(QIUKTHBIC CUTYAaIlNH;

Pa3BEPHYTO ¥ JIOTUIHO M3JIaraTh CBOKO TOYKY 3PEHUS C CIIOIH30BAHUEM SI3BIKOBBIX
CPEICTB.

2) CoBMmecTHasI 1eATEJIBLHOCTD:

MMOHMMATh U UCTOJIb30BaTh MPEUMYILIECTBA KOMaHIHON U HHIUBUAYATbHON pabOTHI;

BbIOMPATh TEMAaTHKY U METOJIbl COBMECTHBIX JEMCTBUI C yU€TOM OOIIMX HHTEPECOB U
BO3MOKHOCTEH KaXKJ0r0 4J€Ha KOJUIEKTUBA;

IIPUHUMATD LEIH COBMECTHOMN AESTEIbHOCTH, OPIraHU30BbIBATh U KOOPIAUHUPOBATH
JICUCTBHS 110 UX JTOCTUIKEHUIO: COCTABIIATH IIJIaH ACUCTBUH, PACIPEAEIATh POIU C Y4ETOM MHEHUI
YYaCTHHUKOB, 00CYKJIaTh Pe3yJIbTaThl COBMECTHON pabOTHI;

OLIEHHMBATh KAYECTBO CBOET0 BKJIAAA U KaXKJAOI0 yYaCTHUKA KOMaH/Ibl B OOIINN pe3yabTaT
10 pa3pabOTaHHBIM KPUTEPHSIM; IIpeIaraTb HOBbIE MPOEKThI, OLEHUBATDH UIEU C MO3ULUU
HOBU3HBI, OPUTUHAJIbHOCTH, IPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBIIATH O3UTUBHOE CTPATETMUECKOE IMOBEJCHUE B PA3JIMYHBIX CUTYaLUsX,
MPOSIBIISATH TBOPUECTBO U BOOOpaXKEHHE, ObITh MHUIIMATUBHBIM.

OBj1aieHHe YHHBEPCAJIbHBIMHU PeryJATUBHBIMHU AeHCTBUAMM:

1) Camoopranuszanus:

CaMOCTOSITENIbHO OCYILIECTBIISITh I03HABATEIbHYIO €A TEIbHOCTD, BBISBISATH POOJIEMBI,
CTaBUTb U (POPMYJINPOBATH COOCTBEHHBIE 3a/1a41 B 00pa30BaTeNbHON AEATEIIbHOCTH U AKU3HEHHBIX
CUTyalUsX;

CaMOCTOSITEJIFHO COCTAaBIIATh IUIAH PEIIEHUs POOJIeMbl C Y4ETOM UMEIOIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEN U IIPEIOUTEHUI;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM; PACIIUPATh PAMKH y4e€OHOTO MpeiMeTa Ha OCHOBE
JIUYHBIX IPEANOYTECHUN;

JieNiaTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATh €T0, OpaTh OTBETCTBEHHOCTD 33 PELICHUE;

OLIEHUBATh MPUOOPETEHHBIN OIBIT;

CIocoOCTBOBATh (POPMUPOBAHUIO U MIPOSBICHUIO IUPOKOM 3pyAULIMH B pa3HbIX 007acTIX
3HaHUH, TOCTOSIHHO MOBBILIATH CBOM 00Pa30BaTEIbHBINA U KYJIBTYPHBII YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHTYaIHsIM, BHOCUTh KOPPEKTUBHI B JIEATEIBHOCTh, OIICHUBATh
COOTBETCTBUE PE3YJIbTATOB LEJISIM;

BJIa/IETh HABBIKAMU TMO3HABATENHFHOM PeIEKCHH KaK OCO3HAHUS COBEPIIAeMbIX JEHCTBUI
N MBICJIUTCIIBHBIX MMPOLECCOB, UX PC3YJIbTATOB U OCHOBaHHﬁ, HUCIIO0JIBb30BATh HpI/IéMLI pe(imeKch
JUTSL OLICHKU CUTYaIluH, BBIOOpA BEPHOTO PEIICHHS;

OICHUBATh PUCKU U CBOCBPECMCHHO ITPUHUMATh PCIICHHUA 110 X CHUKCHHIO,



INPUHHUMATh MOTUBBI U apTYMCHTBI JPYTUX IIPHU aHAJIU3€C PE3YJIbTAaTOB ACATCIIbHOCTHU

3) IlpunsTus cedsi M APyrux:

IIPUHUMATh ce0s, TOHUMasi CBOM HEJOCTATKU U IOCTOMHCTBA;

MIPUHUMATh MOTHUBBI U apTYMEHThI IPYTHX IIPU aHAINU3€E Pe3yIbTaToOB AEATEIbHOCTH;
MIPU3HABATh CBOE MPABO U MPaABO JPYTUX Ha OMIMOKY;

pa3BUBaTh CIIOCOOHOCTh NOHUMATh MUP € O3UIMH JPYroro 4eIoBeKa.



MNPEAMETHBIE PE3YJbTATDI

[Ipenmetnble pe3ynbTarl ocBoeHus mnporpammbel COO mno WHdopmaruke Ha
yriyOJIEHHOM YPOBHE BKITIOUAIOT crieliupudeckue s yaeonoro npeameta « MTabpopmaTrkay

B nporpammMe npeaMeTHble pe3ybTaThl IPEACTaBIECHBI [0 ceMecTpaM 00yUeHUs..

B mpouecce uzyuenus kypca WHGOPMATUKH YTITyOIEHHOTO YPOBHS OOYYarOUIMMHCS
OyAyT JOCTUTHYTHI CIEIYIONIUE TPEIMETHbIE PE3YIIbTATHI:

[1P. 1 B1ageHue nMpeacTaBIeHUSIMUA O PO MH(OPMAITUH U CBSI3aHHBIX C HEH MPOIECCOB
B NIPUPOJIE, TEXHUKE M OOILIECTBE, MOHATUAMHU «HMH(pOpMaLUA», «MHPOPMALMOHHBIN MpoLeccy,
«CUCTEMa», «KOMITOHEHTBI CHUCTEMBI», «CHCTEMHBIH 3(dexT», «uHPOpMalMOHHAS CHCTEMA,
«CHCTEMa YIIPaBJICHU»;

[1P. 2 Bmanenune MeTogaMu oucka nH(GopMauu B ceTi IHTepHET, yMEHHUE KPUTHIECKU
OLIEHMBATh HHPOPMALINIO, MTOIy4YEHHYIO U3 ceTh MHTepHeT;

[1P. 3ymenue xapakTepu3oBaTh OOJBININE JAaHHBIC, MPHUBOAUTH MPUMEPHI UCTOYHHKOB
UX TOJIyYeHHs] U HaIlPaBJICHUs HUCIOJIb30BAHUSA, YMEHUE KIACCU(PHUIMPOBATH OCHOBHBIC 33/1a4M
aHanmM3a JaHHBIX (MPOTHO3MPOBAaHWE, Kiaccu(UKalus, KiIacTepu3alus, aHAJIU3 OTKIOHEHHH),
[IOHUMAaTh IOCIEI0BATEIbHOCTh PEIICHHs 3aJlad aHajlu3a JaHHBIX: cOOp MEPBUYHBIX JTAHHBIX,
OYNCTKAa M OIICHKAa KauyecTBa JAHHBIX, BHIOOp W/MIIM TOCTPOCHHE MOJIENH, NpeoOpa3oBaHUe
JAHHBIX, BU3YyaJIU3alus JaHHbBIX, HHTEPIIPETALUs PE3yJIbTaTOB;

[1P. 4noHuMaHWe OCHOBHBIX TPHUHIMIIOB YCTpOiicTBa W  (QYHKIIMOHHUPOBAHHUS
COBPEMEHHBIX  CTAl[MOHAapHBIX M  MOOWJIBHBIX  KOMIIBIOTEPOB, TEHACHUUH  pa3BUTHS
KOMIIBIOTEPHBIX TEXHOJIOTHUH;

I1P. 5BnaneHue HaBbIKaMU PabOTHI C ONEPAMOHHBIMU CHCTEMaMH, OCHOBHBIMH BUJIaMH
MIPOTPAMMHOTO 0OecTieueH s I PeIIeHHs yUYeOHbIX 3a/1a4 110 BHIOPAHHOH ClieIuaTn3aIimg;

IIP. 6Hanuuue NpeACTaBICHUN O KOMIBIOTEPHBIX CETAX M MX POJIM B COBPEMEHHOM
MHUpe, 0 0a30BBIX MPUHIUIAX OPraHU3alWU M (YHKIMOHHPOBAHUS KOMITBIOTEPHBIX CETeH, 00
o0IIKX MPUHLMIAX pa3paboTKH U (YHKIIMOHUPOBAHUS UHTEPHET-NPUIIOKEHHIH;

[1P. 7nonumanue yrpo3 uHGOPMAIMOHHON 0Ee30MacHOCTH, UCIOJIB30BAHUE METOJIOB U
CPEeACTB MPOTUBOJEHCTBUSA ITUM yrpo3aM, COOJII0ZIeHHE Mep 0e30M1aCHOCTH, MPEIO0TBPAILAOIINX
HE3aKOHHOE PpACIpPOCTPaHEHHE IEePCOHATBHBIX JAHHBIX, COOMIO/IeHHEe TPeOOBaHUN TEXHUKHU
0€30I1aCHOCTH U TUTHUEHBI NPH paboTe ¢ KOMMbIOTEPAMU U IPYTMMH KOMIOHEHTaMHU LH(POBOTO
OKpY’KEHHMsI, NMOHMMAHHUE IIPABOBBIX OCHOB MHCIIOJIb30BaHMSI KOMIIBIOTEPHBIX Iporpamm, 0a3
JAHHBIX U paOoThl B ceTn HTEepHeT;

[IP. 8moHMMaHWe OCHOBHBIX HIPHUHLHUIIOB JUCKPETH3allMM  pa3JIUYHbIX  BHJOB
MHpOpPMALIUK, YMEHHE ONpeAensiTh HH(POPMALMOHHBIH OOBEM TEKCTOBBIX, IpadUUYECKUX U
3BYKOBBIX JIaHHBIX IIPU 3a/IaHHBIX MapaMeTpax IUCKPETH3AL[MH, YMEHUE OINpPEAEIATh CPEIHIO0
CKOPOCTb ME€pelayd JaHHBIX, OLEHWBAaTh HM3MEHEHHME BPEMEHH I€peladyd INpU H3MEHEHHUH
MHPOPMALIMOHHOTO 00BEMA JAHHBIX M XapaKTEPUCTHK KaHaja CBS3H;

IIP. 9ymenune ucnonb3oBaTh NpU PEIIEHUM 3a7ad CBOMCTBA IMO3MLIMOHHOW 3alHCU
qucell, aJITOPUTMa MOCTPOEHUS 3alMCH YKCIIa B MO3ULMOHHON CUCTEME CUUCIIEHUS C 3a/laHHbIM
OCHOBAHHUEM U IIOCTPOCHHUS YUCIIA 110 CTPOKE, CONEPIKALIECH 3aIIMCh ATOrO YUCIIA B TIO3ULIMOHHON
CHCTEME CUMCIICHUS C 3aJJaHHBIM OCHOBAHHEM, YMEHHUE BBHIMOIHATh apUPMETHIECKUE ONEPAIIH
B ITO3UI[MOHHBIX CUCTEMAX CUHUCIICHMSI;

I1P. 10 YMEHHE BBINOJIHATH NPeo0pa30BaHUs JJOTMUECKUX BbIPAXKEHUH, UCTIONb3YSI
3aKOHBl aJIreOpbl JIOTUKH, YMEHHME CTPOUThH JIOTMYECKOE BBIPAXKEHHE B JU3BIOHKTUBHOW U
KOHBIOHKTUBHON HOpPMaJIbHbIX (popMax MO 3aJaHHOWM TaOJauIle HMCTUHHOCTH, HCCIIEOBATh
00JIaCTh MCTUHHOCTH BBICKA3bIBaHMs, COJEPIKAILEro IEepEeMEHHbIe, pellaTb HECIOXKHbIE
JIOTUYECKHE YPABHEHMSI U CUCTEMBI YpaBHEHUI;

ITP. 11 MOHUMaHWE 0a30BBIX AJITOPUTMOB OOpPAOOTKM YHCIOBOW M TEKCTOBOM
uHpOpMaLUH (3aMCh YHCEN B MO3UIIMOHHOW CHUCTEME CUMCIICHUS, HaX0XKIEHHE BCEX MPOCTHIX
qucen B 3aJJaHHOM JiMana3oHe, 00paboTka MHOTOpa3psIIHBIX LEbIX YUCeIl, aHAJIN3 CUMBOJIBHBIX
CTPOK U JpyIruX), aJrOpUTMOB IIOMCKa W COPTUPOBKH, YMEHHE ONPEIENATh CIO0KHOCTb
U3y4aeMbIX B Kypce 0a30BBIX alrOPUTMOB (CYMMHpPOBaHHE 3JEMEHTOB MAacCHBa, COPTHUPOBKA
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MaccuBa, NepeOOpHbIE AJITOPUTMBbI, JBOMYHBIM MOWUCK) M NPUBOAUTH HPUMEPBI HECKOJIBKUX
QJITOPUTMOB Pa3HOM CIOKHOCTH Ul PEILIEHUS OJTHOM 3a/1a4y;

I1P. 12 YMEHUE CTPOUTb HEPABHOMEPHBIE KOJBI, IOIYCKAOIINE OJHO3HAYHOE
JeKOJUPOBaHNE COOOLIEHUH (Ipe(UKCHBIE KObI), UCIOIb30BaTh MPOCTEHIINE KOJbl, KOTOPbIE
MO3BOJIAIOT OOHApyXUBaThb W HUCHPABIATH OMIMOKM MpU Ieperade AaHHBIX, CTPOUTH KO[,
obecreunBaroOMil HAMMEHBIIYI0 BO3MOXHYIO CPEIHIOI JUIMHY COOOIIEHHsS NpPU H3BECTHOMH
4acTOTE CUMBOJIOB, MOSICHATH MPUHIUIBI pa0OTHI MPOCTHIX aJITOPUTMOB CHKATUS JaHHbIX;

ITP. 13 YMEHHUE pellaTh alrOpUTMHUECKUE 3a/1a41, CBSI3aHHbBIE C aHAJTU30M I'padoB
(3a1a4u MOCTPOEHMSI ONITUMAIBHOIO IYTH MEXAY BEpIIMHAMMU Tpada, onpeaeseHus] KOJIM4ecTBa
pasIMYHBIX MyTed MeXIy BEpUIMHAMH OPHEHTHUPOBAHHOIO AaIMKJIWYECKOro rpada), ymMeHue
UCIIOJIb30BaTh JIEPEBbsl MpPU AHAIN3€ M IOCTPOCHUM KOJOB W Ui IPEACTaBICHUS
apu(METHYECKUX BBIPAXKEHUH, NMPH pEIIeHUH 3a/ad MOUCKa M COPTUPOBKU, YMEHHE CTPOUTH
JIEpEeBO WIPHI 10 3aJaHHOMY alTOpUTMYy, pa3padaThiBaTh W OOOCHOBBIBATH BBIUTPHIIIHYIO
CTPATETHUIO UIPBI;

I1P. 14 YMEHHE CO3[aBaTh CTPYKTYpUPOBAaHHBIE TEKCTOBbIE JOKYMEHTHI H
JEMOHCTPALIMOHHBIE ~ MaTepUalbl C  HWCIOJIB30BAHUEM  BO3MOXKHOCTEH  COBPEMEHHBIX
IIPOrPaMMHBIX CPEJICTB U 00JIaYHBIX CEPBUCOB;

ITP. 15 YMEHUE  MCIIONb30BaTh  JIEKTPOHHBIE  TaONMIBl A aHaju3a,
NpeACTaBIeHUs ¥  OOpa0OTKM JNaHHBIX (BKJIIOYAs BBIYMCIEHHE CYMMBI, CpEIHEro
apu(MeTHYECKOro, HauOONIbIIEr0 M HAaUMEHBILIEr0 3HAYEHUH, pelleHHe YpaBHEHUM, BbIOOp
ONITUMAJIFHOTO PEHICHUS, T0100p TUHUM TPEHA, PEIICHUE 3a/1a4 TPOTHO3UPOBAHMS);

ITP. 16 YMEHHME HCIOJb30BaTh KOMIIBIOTEPHO-MAaT€MaTUUYECKHE MOJEIN Ul
aHaJn3a OOBEKTOB M IPOLECCOB: (POPMYIMPOBATH L€Ib MOJEIMPOBAHUS, BBINOIHITH aHAIIN3
pe3yJIbTaTOB, IOJYYEHHBIX B XOAE MOJCIUPOBAaHUSA, OLEHUBAaTh COOTBETCTBHE MOZCIU
MOJIETUPYEMOMY OOBEKTY WM TpOLEcCy, MPEACTaBIATh pe3yJbTaTbl MOJEIUPOBAHMS B
HarJIsiJTHOM BH/JE;

I1P. 17 BJIQJICHUE OCHOBHBIMH CBEJICHUSIMH O 0a3ax JaHHBIX, HX CTPYKType,
CpeACTBax CO3JaHUs U pabOThl C HUIMH, YMEHHUE MCII0Jb30BaTh TaOJUYHbIE (PEISLIMOHHbIE) Oa3bl
JAHHBIX (COCTaBJIAThH 3aMPOCHI B 0a3ax NaHHBIX, BHIMOJIHATH COPTUPOBKY U MOUCK 3aruceil B 6ase
JAHHBIX, HAIIOJHATH pa3paboTaHHYyI0 0a3y TaHHBIX) U CIIPABOYHbIE CUCTEMBI;

I1P. 18 YMEHHE CO3/jaBaTh BEO-CTPaHULIBI;

ITP. 19 [IOHUMaHWE OCHOBHBIX IPHHLUIOB  Pa0OThl, BO3MOXKHOCTEH U
OTpaHUYEHUS MPUMEHEHHs] TEXHOJIOTHI MCKYCCTBEHHOT'O MHTEIUIEKTa B PA3IUYHBIX O0JIACTSIX,
HaJIM4YMEe TPE/CTaBICHUI O Kpyre pellaeMblX 3ajjad MalIMHHOro oOy4yeHMs (paclo3HaBaHMA,
KJaccu(UKAalMl W TPOTHO3MPOBAHWS) HAIWYHE TPEACTAaBICHUH 00 HCIOJIb30BAHUU
MH(POPMALIMOHHBIX TEXHOJIOIUH B Pa3IMUHBIX MPO(ECCHOHAIBHBIX cepax.

I1P. 20 YMEHHE OPTaHW30BBIBATh JIMYHOEC HWH(POPMAIIMOHHOE TPOCTPAHCTBO C
UCTOJIb30BAaHUEM PA3JIMUYHBIX CPEACTB LUQPOBBIX TEXHOJOTHMH, MOHMMAaHHE BO3MOXKHOCTEH
U(PPOBBIX CEPBUCOB I'OCYAAPCTBEHHBIX YCIYT, IU(POBHIX 00pa30BaTEILHBIX CEPBHUCOB;

ITP. 21 BJIa/ICHNE YHUBEPCAIBbHBIM S3bIKOM IIPOIPAMMUPOBAHUS BBICOKOTO YPOBHS
(Python, Java, C++, C#), nmpencraBneHussMA 0 0a30BBIX THUMAX JaHHBIX M CTPYKTypax JaHHBIX,
YMEHHME UCIOJIb30BaTh OCHOBHBIE YIIPABIISIOIINE KOHCTPYKIMM, YMEHUE OCYLIECTBIIATH AHAIU3
MIPEJIOKEHHOW MpOrpaMMbl: ONPENENSATh pPe3yabTaThl pabOThl NMPOTpPaMMbl IMPH 3aJaHHBIX
UCXOIHBIX [JaHHBIX, ONPEACNATh, NPU KAKUX HCXOAHBIX [AHHBIX BO3MOXHO IIOJy4YEHUE
YKa3aHHBIX pPEe3YJIbTaTOB, BBIABIATH JaHHbIE, KOTOPbIE MOTYT IPUBECTU K OIIHOKE B paboTe
IporpamMMsl, (GOPMYITUPOBATh MPEUIOKEHU 110 YIyUILIEHUIO IPOrPaMMHOTI0 KOJIa;

I1P. 22 yYMEHHE pa3padaTbiBaTb M PEANM30BBIBATH B BHUJE INPOrpaMM 0a30BbIe
QITOPUTMBI, YMEHHE HCIIOJIb30BATh B MpOrpamMMmax J[aHHbIE DPA3JIMYHBIX THUIIOB C YYETOM
OTpaHMYEHUI Ha JUana30H KX BO3MOJXKHBIX 3HAYEHMH, NPUMEHATh NpPHU pPEIICHHWU 3ajad
CTPYKTYpPbl JaHHBIX (CIUCKH, CJIOBapu, CTEKH, OuYepelH, AEPEeBbs), HCIIOJIb30BaTh Oa30BbIe
olepaluu co CTPYKTypaMHu JaHHbBIX, IPUMEHITh CTAaHJAPTHBIE U COOCTBEHHBIE MOAIPOIPAMMBI
U1 0OpabOTKM YHUCIOBBIX JAHHBIX M CHMBOJIBHBIX CTPOK, MCIIOJIB30BaTh MHpU pazpaboTke
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mporpaMM  OWMOJNIMOTEKH  TOANMPOrpaMM,  3HATh  (PYHKIMOHAJIBHBIE  BO3MOXXHOCTHU
WHCTPYMEHTAIIBHBIX CPEICTB CpeAbl pa3padOTKH, YMEHHE HCIIONB30BaTh CPEACTBA OTIIAJKU
POrpaMM B CpeJie IPOTPaMMHUPOBAHUS, YMEHUE JTOKYMEHTHPOBATH MPOTPAMMBI;
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4. TEMATHYECKOE IINTAHUPOBAHHUE

Ne

- [TporpamMmmMHoOe conepxanue, Tema 3aHATHS

Komnnuect
BO YacOB

B ToM uncne

YP

I13 K

CP

[Tpenmetnsie (I1P) u
anaHocTHbIE (JIP)
pe3yIbTaThl

1 KYPC -1 CEMECTP

Paznen 1 llndposasi rpaMoTHOCTH

20

10

Tema 1.1. KoMmnbioTep — yHHUBepcaJbHOE YCTPOMCTBO 00pPadOTKHU

JTAHHBIX
Copep:xanue:

TpeOoBaHMS TEXHUKH O0€30MaCHOCTM W TMTHEHBI IPH paboTe C KOMIBIOTEPaMH M APYTUMU
KOMIIOHEHTaMH IU(POBOro OKpy>kKeHUsl. [IpHHIUITEI pabOThl KOMIIBIOTEPOB M KOMITBIOTEPHBIX
cucteM. Apxutektypa ¢on Helimana. TapBapackas apXurekTypa. ABTOMaTHYECcKOe
BBITIOJIHEHHE NIPOrpaMMBl npoleccopoM. OnepaTiBHasi, HOCTOSHHAS U IOJITOBPEMEHHAs IaMSATh.
OOMeH JaHHBIMH C IOMOIIBI0 IHMH. KOHTpoiuieps! BHEMIHUX yCTpoWcTB. IIpsiMoit mocTym K
namstd. OCHOBHbIC TEHICHLIMM pa3BUTHS KOMIIBIOTEDHBIX TeXHOIoOruil. IlapasenbHble
BBIYMCIICHUs.  MHoromporeccopusle  cucreMbl.  CymnepkoMmbioTepsl.  PacnpenenéHHbIe
BBIYHCIIUTEIIBHBIE CUCTEMBI 1 00paboTKka OOIbIINX JaHHEIX. MoOMIbHBIE U(POBEIE yCTpOiicTBa
U UX Ppolb B KOMMYHHKAIWsX. BcTpoeHHBlE KOMIBIOTEpPHl. MHUKPOKOHTPOIIIEPEL.
PoboTH3npoBaHHbIE TPOU3BOCTBA

1 TpeOoBaHMs TEXHUKU 0€30MACHOCTU U TUTHEHBI TIPH padoTe C
[1K 1 gpyruMu KOMIOHEHTaMHU IIU(GPOBOTO OKPYIKEHHUSL.

(T3 1)

JIP 1 —JIP 9; TIP 2 -TTP 3;
TP 7

2 | [IpuHiuns! paboTHl KOMIIBIOTEPOB U KOMITBIOTEPHBIX CHCTEM.

(T3 2)

JIP 1 —JIP 9; TIP1; TIP 4

Tema 1.2. I[IporpammHoe o0ecnieyenune

Copep:xanne: [IporpaMmMHOe 0becrieueHne KOMIBIOTEPOB U KOMITBIOTEPHBIX CUCTEM. Brbr
HPOrpaMMHOr0 o0ecriedeHust M nX HazHaueHHe. OCOOSEHHOCTH MPOrpaMMHOTO 00eCTIeueHNUs
MOOHJIBHBIX yCTpoHCTB. [TapasnensHoe nporpamMupoBanue. CHCTEMHOE TPOrpaMMHOE
obecrieueHue. OnepannoHHbIe CUCTEMBL. Y TUIUTHL. J{paiiBepsl ycTpoiicTB. MHcTamusmus u
JEMHCTAIUISIINUS IPorpaMMHOro obecriedenust. DaiinoBsie cucTeMbl. [IpHHIMIBI pa3sMENeH s 1
UMeHOBaHus (ailiioB B 1oiroBpeMeHHoN mamsti. [11a61oHs! [ist onucanus rpym (aiiios.
3akoHOAaTenbCcTBO Poccuiickoit @enepanuy B 001aCTH MPOTPaMMHOTO 00ECIICUEHHS.
JlnneH3upoBaHne IPOrpaMMHOr0 odecniedeHust 1 HudpoBEIX pecypcos. [IponpuerapHoe
cBOOOIHOE TIpOrpaMMHOe obecnedenre. Kommepueckoe 1 HEKOMMEPUYECKOE HCII0JIb30BaHNE
HPOrpaMMHOr0 obecriedeHust ¥ MU(POBBIX pecypcoB. OTBETCTBEHHOCTH, yCTaHABINBacMast
3aKOHOJATeNbCcTBOM Poccuiickoit denepaliiy 3a HETPaBOMEPHOE UCIIOIb30BAHUE
HPOrpaMMHOr0 obecriedeHus U HU(POBBIX PECYPCOB

3 | [IporpammHoe obecrieyeHue.

(I13 1)

JP1-JIP 9; IIP 5

4 | JInneH3upoBaHUe MPOrPaMMHOTO 00€CTIeUeHHsI U IIU(PPOBHIX

JIP1-JIP 9; IIP 5
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| pecypcos.

(T3 3)

Tema 1.3. KomnbloTepHbIe ceTH

Copep:xanne: [IpUHIUITEI TOCTPOSHMS U allIapaTHBIE KOMIIOHEHTHI KOMIIBIOTEPHBIX CETEH.
Certessle nporokoisl. Cets MaTepHeT. Anpecarnus B cetu Mureprer. [IpoTtoxonsr crexa TCP/IP.
Cucrema joMeHHbIX UMEH. Pasnenenue IP-cetn Ha moaceTn ¢ mMOMOIIBIO MAaCOK MOZCETEH.
CeteBoe agMHHUCTpUpOBaHue. [loydyeHre JaHHbIX O CETEBBIX HACTPOWKaX KOMITBIOTEpA.
IIpoBepka Hamuuus cBA3HU ¢ y310M ceTH. Onpenenenne MapupyTa IBIKEHHUS TaKeToB. Busl
nesrenpHocTH B cetd Matepret. CepBrch! MHTepHeTa. ['eonHpOpMaIiiOHHBIE CHCTEMBI.
T'eonokanoHHBIE CEPBHCHI PEATEHOTO BPEMEHH (HalpHuMep, JIOKAIHs MOOUIBHBIX TeIe(OHOB,
OTIpeeNieHre 3arpyKEHHOCTH aBTOMAarucTpajeil), HHTEPHET-TOProBIIsL, OpOHHUPOBAaHHE OMUIIETOB
Y TOCTUHUIL. ['0Cy1apCTBEHHBIE JIIEKTPOHHBIE CEPBUCHI U yciIyru. ColanbHbIe CEeTH —
OpraHu3anys KOJUICKTUBHOTO B3aNMOACHCTBHS X 0OMeHa JaHHBIMU. CeTeBOH ATHUKET: paBHiIa
HoBeAeHUs B KubeprpocTpancTse. [IpobiieMa o JyIMHHOCTH MOJIy4€HHOH HH(pOpMaLH.
OTKpBITEIE 00pa30BaTENbHBIE PECYPChI

5 HpI/IHIII/IHI)I IMOCTPOCHHUSA U AllllapaTHBIC KOMIIOHCHTGI
KOMIIBIOTCPHBIX ceTen

(113 2)

JP1-JIP 9; IIP 6

6 Bune! nestensHocTr B ceth IHTEpHET.

(T3 4)

JP1-JIP 9; IIP 6

Tema 1.4 UndopMmanuonHas 6e30MacHOCTH

Conep:xanue TeMbl: TeXHOTCHHBIE ¥ 9KOHOMUYECKUE YTPO3bI, CBI3aHHBIC C HCIOJIb30BAaHHEM
UH(OPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TeXHOJIOrHi. OOIIHe MpoOIeMbl 3alUThl HHPOPMALUH 1
uH(pOpManHoHHO Ge3omacHocTH. CpeacTBa 3aIiuThl HHQOPMALNK B KOMIIBIOTEPAX,
KOMIIBIOTEPHBIX CETSX U aBTOMaTH3UPOBAHHEIX HH(MOPMALMOHHBIX cucTeMax. IIpaBoBoe
obecriedeHre HHPOPMAMOHHON 0€30MaCHOCTH. DJIEKTPOHHAS MU(POBast IMOAIHCH,
cepTU(QUIMPOBAHHBIC CAUTHI X TOKyMEHTHL. [IpeoTBpanien e HeCaHKIIMOHNPOBAHHOTO OCTYIIA
K JIMYHOH KOH(HUICHINATEHOM HH(OPMALHHY, XpaHsILeHcs Ha IEPCOHAIBHOM KOMIIBIOTEPE,
MOOMIIBHBIX YCTPOHCTBAX. BpenoHOCHOE IPOrpaMMHOE 00ECIICUEHHE U CIIOCOOBI OOPHOBI C HUM.
AHTUBHPYCHBIE IporpamMmbl. OpraHu3aiys JJMIHOTo apxuBa nHpopMarmu. PesepBHoe
konmpoBanue. [TapospHas 3amura apxusa. [lludposanue qaHHbIX. CHMMETPUYHbIC U
HecummertpuuHblie mudpsl. [udpsr npocroit 3amens. [udp Lesaps. [ludp Bikenepa.
Anroputm mudposanus RSA. Creranorpadus

TexHOreHHbIE ¥ S)KOHOMHUYECKHUE YIPO3bl, CBI3aHHBIC C
7 | ucronp3oBaHreM WH(OPMAIMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHUH.

(T3 5)

JP1-JIP 9; IIP 7

[IpenoTBpaiieHne HECAHKIIMOHUPOBAHHOTO JIOCTYTIA K JIMYHOM
KOH(HIeHIIMAIbHON HH(MOpMAIUn

(113 3)

JP1-JIP 9; IIP 7

9 | llIndpoBanue naHHBIX.

(CP 1)

JP1-JIP 9; IIP 7

10 | Koncynpranus

(K1)

Pasjen 2 Teopernueckue 0CHOBbI HHPOPMATHKH

44

10

26

21




Tema 2.1. IlpeacraBienne nHGoOpManuu B KOMIIBIOTEP
Copnep:xanne: Vudopmarus, naHable v 3HaHus. VHQOpMaIMOHHbIE TIPOLIECCHI B IPUPOE,
TEXHUKe M ob1ecTBe. HempephIBHbIE M AUCKPETHBIE BEIMUYMHbI ¥ cUrHabl. HeoOxoauMocTh
JUCKpeTH3aiy HH(pOopManny, npeHa3HauYeHHON sl XpaHEHHs, TIepeJadl U 00paboTKu B
HGPOBBIX cHCTEMaxX. JJBOMYHOE KOMpPOBaHHE. PABHOMEpPHBIC U HEPABHOMEPHBIE KOJBI.

I[eKOZ[PIpOBaHI/IC COO6HIeHPII>1, 3allMCaHHBIX C MOMOIIbIO HEPABHOMEPHBIX KOIOB. Ycmorue dano.

TTocTpoeHne 0THO3HAYHO AEKOAUPYEMBIX KOIOB € TIOMOIIEI0 aAepeBa. ['pad Am.A. Mapkosa.
EnuHuIer u3sMepeHns KoamdecTBa HHGpopMarmu. AndaBUTHBINA TOAX0 K OIICHKE KOJIMIECTBA
nHpopMmarmu. CHCTeMBbI cuuciieHns. Pa3BEpHyTas 3aMUCh LENBIX U IPOOHBIX YHCEI B
MO3UIIMOHHOM crcTeMe curciienns. CBOMCTBA MO3UIMOHHON 3aMUCH YHCIIA: KOIHYECTBO Ludp B
3aMUCH, TIPU3HAK AETMMOCTH YHCIa HA OCHOBAaHHE CHUCTEMBI CUHCICHUS. AJITOPUTM IIEpeBOIa

LIEJIOT0 YucIia U3 P-MuHOM CUCTEMBI CHUCIEHUS B JECITUYHYIO. AJITOPUTM IIEPEBOIa KOHEUHON 10 2 8
P-nuHO# 1po6u B IECATUYHYI0. AJITOPHTM IIEPEBO/A LIEOTO YKHCIIA U3 ACCATUIHOH CHCTEMbI
cunciieHus B P-uunyro. [lepeBo/l KOHEUHOU JECSITUIHON Ipodu B P-nunyro. JIBonuHas,
BOCBMEPUYHAS U [IECTHA/IIIATEPHYHAS CUCTEMbI CUHCIICHHS, CBSI3b MEX/Y HUMH.
ApudmMeTniecKre olepanyy B IO3UIHOHHBIX CUCTEMaX CUHCIeHUs. TponyHas
YPaBHOBEILICHHAs CUCTEMa CUMCIICHHs. [IBONYHO-IECATHYHAS CHCTEMA CUHUCIICHHUSI.
Konuposanue texcroB. Koguposka ASCII. Onnobaiitabie kogupoBku. Ctangapt UNICODE.
Koauposka UTF-8. Onpenenenue nHGOpMaMOHHOTO 00bEMa TEKCTOBBIX COOOIICHHUIA.
Komuposanne n3o6paxennii. OnieHka HHOOPMATHOHHOTO 00bEMa rpaMueCKUX JTAaHHBIX MIPU
3a/IaHHBIX Pa3pelIeHNH U TIIyOnHe KoqupoBaHus 11BeTa. [[BeToBbIe Moaenu. BekropHoe
koxupoBanue. @opmarsl rpapudeckux ¢aiinos. Tpéxmepnas rpaduka. @pakranbHas rpaduka.
KoaupoBanue 3Byka. OneHka HHGOPMAIMOHHOTO 00bEMa 3ByKOBBIX JIaHHBIX IPH 33 JaHHBIX
YacTOTE JUCKPETH3AIMU U Pa3psTHOCTH KOMPOBAHUS
2
11 | Uadopmarus, naHHBIC U 3HAHUS. 2 (T3 6) JIP1-JIP 9; TIP 1
2
12 | JIBonuHOE KOAMPOBAHHUE. 2 (IT3 4) JP1-JIP9;IIP 8
2
13 | CucTeMBl CUHCIIEHHUS. 2 (I13 5) JP1-JIP9;TIP 9
14 Komuposanue TekctoB. Onpenencane nHHOPMAITMOHHOTO ) 2 IP1—JIP9: IIP §
00beMa TEKCTOBBIX COOOITICHUH. (I13 6) ’
15 KommpoBanue n3odpaxenuii u 3syka. Onenka ) 2 IP1—JIP9: IIP §
UHGOPMAITMOHHOI'O 00beMa. (I13 7) ’
Tema 2.2. OcHOBBI aJre0pbl JOTUKH 8 - 6

Copnep:xanne: Anredpa sioruku. [loHsTHE BRICKa3bIBaHMs. BrIicKa3biBaTeIbHBIE (HOPMBI
(npenukater). KBaHTOpBI CymiecTBOBaHus U BeceobiHocTH. Jlornueckue onepanuu. TaGuuipl
uctuHHOCTH. Jlornyeckue BoipaxkeHus. Jlornyeckue ToxkaecTBa. JJ0ka3aTenbCTBO JOTHYECKUX
TOXAECTB C MOMOIIBIO TaOIUIl HICTUHHOCTH. JIOrMYecKUe OIepaliy U ONepaIiuy Hajl
MHOXECTBaMHU. 3aKOHBI aJreOpbl JOTHKHA. DKBUBAJICHTHBIE TPE0OPa30BaHUS JIOTHIECKUX
BBIpaKeHMH. Jlornieckue ypaBHEHNUS U CUCTEMBI ypaBHEeHHH. Jlormaeckue GyHKIHH.
3aBHCHMOCTh KOJMYECTBA BO3MOJKHBIX JIOTHUECKHAX (DYHKIMH OT KOJMYECTBA APTYMEHTOB.
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Tlonasre cucTeMsl Torndeckux GyHknuil. KanoHnmdeckre GpopMbl JTOTHYECKUX BEIPAXKEHHH.
CoBepIIeHHbIC TU3BIOHKTHBHBIC U KOHBIOHKTHBHBIE HOPMAJIbHBIE (DOPMEI, AITOPUTMBI HX
MOCTPOCHHUS 110 TabJINIle NICTUHHOCTH. JIorHyecKue dJIeMEeHTHI B COCTaBe KoMIboTepa. Tpurrep.
CymmaTop. MHoropaspsiiHbiil cymmaTop. [locTpoeHue cxeM Ha JIOTHYECKHUX JIEMEHTAax 110
3aJ]aHHOMY JIOTHYECKOMY BBIPAXKEHHIO. 3aMUCh JIOTHYECKOTO BBIPAXKEHUS MO JIOTHIECKOH cXeMe.
MUKpOCXEMBI U TEXHOJIOTHSI MX POU3BOACTBA

2
16 | Anrebpa nmoruku. [ToHsITHE BRICKa3bIBAHUS. 2 (IT3 8) JIP 1-JIP 9; TIP 10
2
17 | Jlorndyeckne onepanyu 1 onepanuu HaJ MHOKECTBAMM. 2 (CP 2) JIP1-JIP 9; ITP 10
N 2
18 | Kanonnueckue popMbl JOTHUECKUX BbIPAXKEHHH. 2 (IT3 9) JIP1-JIP 9; ITP 10
2
19 | Jlornyeckue 3J1eMEHTHI B COCTaBE KOMITBIOTEPA. 2 (13 10) JIP1-JIP 9; TIP 10
Tema 2.3. KomnbrorepHnasi apudpmernka
Copep:xanme: [IpencTaBineHne HENbIX YHCENI B MaMATH KOMIIbIoTepa. OrpaHIYEHHOCTH
JMana3oHa YKCell IPU OTPAaHUYEHNUH KOJIMYECTBa pa3psaaoB. IlepenonHenne pa3psaHOi CETKU.
Be33HakoBbIe U 3HAKOBBIE IAHHBIC. 3HAKOBBIN OUT. JIBOMYHBIN JOMOTHUTEIBHBIN KO
oTpunaTenbHbIX gnceln. [ToonToBsle norundeckue onepayy. JIormdeckuid, apuMeTHIeCcKuii u 6 6 _
mukngeckui capury. llludposanue ¢ momonipio MoOGHTOBON onepauy «uckmoydaromee NIJIN».
HpeﬂcTaBJ’IeHI/Ie BCHICCTBCHHLIX YHUCECII B IAaMSATH KOMIIBIOTEPA. 3Haqama5{ 4acTb U HOPSAIOK
qucia. ,HI/Ial'IaSOH 3HAYEHUH BCIICCTBCHHBIX YHUCEII. HpO6J’IeMLI XpaHCHHUS BEIICCTBEHHBIX YUCEII,
CBSI3aHHBIC C OTPAHUYCHUEM KOJIMYECTBA Pa3psI0B. Brimonnenue onepaum‘/i C BCIICCTBCHHbBIMU
quciIaMu, HAKOIIJICHUC OIIHOOK IIPH BBIYHUCIICHUAX
2
20 | IlpencraBiieHne LENbIX YUCE B IaMSITH KOMIIBIOTEpA. 2 (13 11) JIP1-JIP 9; TP 11
2
21 | IloGUTOBBIE JIOTUYECKUE OTICPAITHH. 2 (13 12) JIP1-JIP 9; IIP 11
2
22 | [IpeacraBieHne BEIIECTBEHHBIX YUCEN B TAMSTH KOMITBIOTEPA. 2 (IT3 13) JIP1-JIP 9; IIP 11
Tema 2.4. Undopmaunst u uHGOpMaAUMOHHbIE MIPOLECCHI 10 2 2

Coaep:xanue: TeopeTHaeckne MOIXOABI K OLIEHKE KOJIIMYECTBA HHPOPMaLUK. 3aKOH
agnutuBHOCTH HHpOopManuu. @opmyina Xaprau. Madopmanms u BepositHocTh. Dopmyra
[lenHoHa. AnropuTMbl Ckatust JaHHbIX. Anroput™ RLE. Anroputm Xaddmana. Anroputm
LZW. Anroputmsl cXaTusi JAHHEIX C TOTEPSIMU. Y MEHBIICHNE IITyOUHEI KOJUPOBAHUS IIBETA.
OcHoBHble nien anroput™oB cxarust JPEG, MP3. CkopocTs nepenadn JaHHBIX. 3aBHCHMOCTD
BPEMEHH Iepesiayr oT HH(OPMAMOHHOTO 00bEMA JaHHBIX ¥ XapaKTEPHUCTUK KaHajla CBSI3H.
IIpnunHEI BO3HIKHOBEHHMS OIIMOOK IpH Iepeade JaHHBIX. Kompl, mo3Bossronye
0OHapy>KHBaTh U UCHPABJIATH OIIMOKHM, BO3HUKAIOIIHME NPH IIepeade JaHHbIX. PaccTosHue
Xammunra. KoaupoBanue ¢ moBropenreM 6utoB. Koasr Xammunra. Cuctemsl. KoMIOHEHTHI
CHCTEMBI M UX B3auMoericTBue. CucremMubid 3 dekT. YnpapieHue Kkak HHGOPMAIMOHHBIN
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npoiuecc. OOpaTHasi CBsI3b

23 | Teopetnyeckue NOAXOAbI K OLIEHKE KOJUYECTBAa HH(OpMAaLIUH.

(T3 7)

JIP 1—JIP 9; TIP 12

24 | ANropuTMBbl CKaTUsI TaHHBIX.

2
(113 14)

JIP 1—JIP 9; TIP 12

25 | CkopocTh nepeaadu TaHHBIX.

(T3 8)

JIP1-JIP 9; ITP 12

26 | CUCTEMEL.

(T3 9)

JIP1-JIP 9; IIP 12

27 | KOMIIOHEHTHI CHCTEMBI M UX B3aMMOCHCTBHE.

(CP 3)

JIP1-JIP 9; ITP 12

Tema 2.5 MoaeaupoBaHue

Copep:xanne: Mozxenu n MoaenupoBanue. Llens MoxenmpoBanust. AEKBaTHOCTD MOJEITH
MOZIEIIUPYEMOMY OOBEKTY WIIH IIPOLECCY, eI MOIeTpoBanHust. DopManu3amnys IPUKIaTHbIX
3amad. [IpencTaBienne pe3yaIbTaTOB MOACIUPOBAHNS B BHJE, YAOOHOM JUISl BOCIIPUSITHS
yenoBekoM. ['paduueckoe npeacrapieHie JaHHBIX (CXEMBI, TaOIUIIbL, Tpadukn). I'padser.
OcHoBHbI€ TTOHATHA. Buzs rpados. Onucanue rpadoB ¢ HOMOIIBIO MATPUL] CMEXKHOCTH,
BECOBBIX MaTpHII, CIIUCKOB CMEXXHOCTH. PellleHne alrOpUTMHYESCKIX 3a/1a4, CBS3aHHBIX C
aHaIM30M rpadoB (IIOCTPOCHNE ONTUMAIBLHOTO MYTH MEXIY BepIIMHAMU rpada, onpeaeracHne
KOJIMYECTBA PA3JIMYHbIX ITyTeH MEXTy BEPIIMHAMH OPUCHTHPOBAHHOTO allMKIMYECKOTo rpada).
Hepebst. bunaproe nepeBo. JlepeBbs moncka. Cioco0br 06xona nepesa. [IpencraBienne
apu(pMeTHYECKNX BBIPRKSHUH B BUIE JiepeBa. JIMCKpETHBIE UIPBI IBYX UTPOKOB C ITOJTHOW
napopmanmei. [loctpoenne nepeBa nepedopa BapHaHTOB, ONMCAHUE CTPATETUH UTPHI B
TabNMMuHO# (hopMe. BBIMIPHIIHBIE ¥ IPOUTPHILIHBIC TO3UIKH. BRIUTPHIIIHBIC CTPATETHH.
CpencrBa HCKYCCTBEHHOTO MHTEIUIeKTa. CepBHUCHI MAIIMHHOTO MEPEeBO/a  PAaCIO3HABAHUS
ycTHO# peun. KorHUTHBHBIE cepBHCHL. MaeHTH(HKALNS 1 IOUCK H300paykeHH il, paclio3HaBaHUe
aui. CamooOy4aromuecs cucteMbl. FICKyCCTBEHHbIH HHTEIUIEKT B KOMIIBIOTEPHBIX HTPaX.
Hcnonp30BaHNe METOMOB UCKYCCTBEHHOTO HHTEIUIEKTA B 00YJAIOIINX CHCTEMaX.
Hcnonp30BaHNe METOOB MCKYCCTBEHHOTO HHTEIUIEKTA B POOOTOTEXHUKE. FIHTEpHET BeIIe.
IlepcrieKTHBBI pa3BUTHSI KOMIIBIOTEPHBIX MHTEIICKTYAJIBHBIX cicTeM. HelipoHHbIe ceTH

10

28 | Moaenu u MOJIeTMpOBaHMUE.

2
(I13 15)

JIP1-JIP 9; IIP 13

29 | I'padsl. [lepeBbs. CpeacTBa HCKYCCTBEHHOTO MHTEIIEKTA.

2
(113 16)

JIP1-JIP 9; IIP 13

30 | Koncynbramus

(K2)

31 | KonrponbHas pabora

2
(T3 10)

JIP 1-JIP 9;
P 1-TIP 13

32 | Koncynpranus

24




(K 3)

IIpome:xyTounas arrectauus B popme: Konmponvnas paboma

HUTOI'O 3A 1 CEMECTP

64

20

32

1 KYPC -2 CEMECTP

Paznen 3 UndopmanuoHHbIe TEXHOJIOTHH

34

10

20

Tema 3.1. O0padoTka TEKCTOBBIX JOKYMEHTOB

Copep:xanne: TekcToBeiid mpoueccop. Pexaktuposanue u Gpopmaruposanue. [IpoBepka
opdorpadun u rpammaTikd. CpecTBa MOKCKA U aBTO3aMEHBI B TEKCTOBOM IIPOILIECCOPE.
Hcnons3oBanne cruneid. CTpyKTypHUpOBaHHBIE TEKCTOBBIE JOKYMEHTHL. CHOCKH, OTrJIaBIICHHE.
KomrexrrBHaas padoTa ¢ goxymeHTaMH. VIHCTpYMEHTHI pEIIeH3UPOBaHUS B TEKCTOBBIX
nporeccopax. Obnaunble cepBuchl. Jlenoas nepenucka. Pedepar. [IpaBuia nutrpoBaHus
HCTOYHHUKOB ¥ 0popMIIeHHsI OHOIHOrpaduueckux cChutok. OpopMIICHHE CIIMCKA JINTEPATyPhI.
CranzmapTsl OMOIHOrpagUuecKuX OMHCaHuil. SHAKOMCTBO C KOMITBIOTEPHOM BEPCTKOM TEKCTa.
TexHunueckue cpecTBa BBoa TekcTa. Crieali3upOBaHHbIE CPECTBA PEAAKTUPOBAHHS
MAaTeMaTHYCCKUX TEKCTOB

33 | TexcroBsiii pouieccop. PenakTupoBanue u hopmMaTHpOBaHUE.

2
(113 17)

JIP 1—JIP 9; TIP 14

Tema 3.2. AHAJIN3 JAHHBIX

Copep:kanne: AHanu3 1aHHbIX. OCHOBHBIE 33/1a4H aHAIN3a JaHHBIX: IPOTHO3UPOBAHMUE,
KIaccu(HKaImys, KIacTepu3anus, aHaIi3 OTKIOHeHHH. [TocaenoBaTeIbHOCTD peIIeHNs 3a1a4
aHAJIM3a JaHHBIX: COOp MEPBUYHBIX JAHHBIX, OYNCTKA M OLIEHKA KauecTBa JAHHBIX, BBIOOD H/WIIH
TIOCTPOCHUE MOJEIH, TPeoOpa3oBaHNe TaHHBIX, BU3yaIN3alnsl JaHHBIX, HHTEPIPETaIHs
pe3ynbTaToB. IIporpaMMHBIE CpeICTBa U HHTEPHET-CEPBHCHI U 00paObOTKU U IPEACTABICHHS
naHHbIX. bonpmme nanuele. MammuHOe 00y4eHue. VIHTemeKTyanbHbli aHAIN3 JaHHbIX.
AHanu3 JaHHBIX C IOMOIIBIO AJIEKTPOHHBIX TabIuI. Brruucienne cyMMBl, CpeHero
apu(MeTHUEeCKOro, HandoNbIIero (HAUMEHbIIIET0) 3HAUCHN IMana3oHa. Berancnenue

k03] dhuIeHTa KOppesIiY JBYX PAAOB JaHHBIX. [IocTpoeHHe CTOIOUATHIX, TMHEHYATHIX U
KpyroBeIx auarpamm. [loctpoenue rpadukoB ¢yHkuuit. [Tondop IuHUK TpeHaa, pelIeHre 3a1ad
HPOTHO3MPOBaHUsL. YHCICHHOE peLIeHHE YPaBHEHHH ¢ IOMOLIBIO [I0A00pa apameTpa.
OnruMu3anyst Kak MOUCK HAMITYYIIEero PeNIeHHs B 3a1aHHBIX ycIoBusxX. LleneBast pyHKmus,
orpanndeHus. JIokansHbIE U T100aIbHBI MHUHUMYMEI IieneBoi (QyHKmu. Pemenue 3aqa4q
ONITHMH3AIMH C TIOMONIBIO 3IEKTPOHHBIX Ta0JIHIT

34 | Aganus gadgeix. OCHOBHEIE 3a1a4l aHAIU3a JaHHEIX.

2
(113 18)

JIP1-JIP 9; IIP 15

35 | AHanu3 JaHHBIX C TTOMOIIBIO YJIEKTPOHHBIX TAOJIHII.

2
(113 19)

JIP1-JIP 9; IIP 15

YucieHHOe pelleHne ypaBHEeHUH ¢ MOMOIIIBIO 1To100pa
napameTpa.

36

2
(T3 11)

JIP1-JIP 9; IIP 15

Tema 3.3. KomnbioTepHO-MaTeMaTH4YeCKOE MOAEIMPOBAHUE

8
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Copep:xanne: DTambl KOMITBIOTEPHO-MATEMAaTHIECKOTO MOJICTTHPOBAHHMS: TIOCTAHOBKA 33/1a4H,
pa3paboTKka MOJEIH, TECTUPOBAHHE MOIEIH, KOMIIBIOTEPHBIN SKCIIEPUMEHT, aHAJIH3
pe3yJIbTaTOB MOJCIMPOBaHUs. JJUCKpeTn3anus npyu MaTeMaTHYeCKOM MOJICITUPOBAHNUI
HETPEePBIBHBIX TIPOIieccoB. MoJienpoBaHue ABMKEHH. MoIenupoBaHne OHOJIOTHIECKIX
cucteM. MaremMaTHYecKre MOJIENU B SKOHOMHKE. BbIunciuTeabHbIe S5KCIIEPUMEHTHI C
Mozensimu. KoMbroTepHOE MO/ICTUPOBaHUE CHCTEM yrpaBieHus. O6paboTka pe3yIpTaToB
SKCHEPHUMEHTa. MeTox HanMeHbIIHX KBaapaToB. OIEHKa YHCIOBEIX MapaMeTPOB
MOJETHPYEMBIX 00BEKTOB U MPOIECCOB. BoccTaHOBIEHNE 3aBUCHMOCTEN TI0 pe3yIbTaTaM
skcriepuMenTa. BepositHocTHbIe Mogenu. Mertoasl MonTe-Kapno. UmurauonHoe
MozienupoBanne. CHCTEMBI MACCOBOTO O0CITY KUBaHHS

2
37 | Dranbl KOMIIBIOTEPHO-MATEMAaTHIECKOTO MOJICTUPOBAHNUS (T3 12) JIP 1 -JIP 9; TIP 16
33 JluckpeTH3anus npyu MaTeMaTHYECKOM MOJIEIIMPOBAHUH 2 P 1 JIP 9; TIP 16
HEMPEPHIBHBIX MPOIECCOB (T3 13)
2
39 | ObpaboTka pe3yabTaToOB SKCIIEPUMEHTA. (T3 14) JIP 1-JIP 9; TIP 16
2
40 | BeposiTHOCTHBIE MOJIEIIH. JIP 1-JIP 9; TIP 16
P 8 (T3 15) :

Tema 3.4. ba3bl JaHHBIX

Conep:xanne: Tabnuunbie (pelsSUOHHBIC) 0a3bl JaHHBIX. Ta0JHIIa — MPECTABICHHE CBEICHUI
00 ogHOTHITHEIX 00bekTax. Iloie, 3ammck. Kirrou tabiminpl. Pabora ¢ rotoBoii 6a30i JaHHBIX.
3anonHeHue 6a3bl 1aHHBIX. [ToMCK, COPTUPOBKA U (MIIBTPALIUS AAHHBIX. 3aMPOCHI HA BEIOOPKY
JAHHBIX. 3aIIpOCHI ¢ apamMeTpamMu. Beraucnsemble nois B 3anpocax. MHororaGiu4Hbie 0a3bl
JaHHBIX. THIBI cBsI3el Mexay Tabnunamu. Baenmauit kimtod. LlenoctHOCT 0a3bl TaHHBIX.
3anpockl K MHOTOTa0IHYHBIM 6a3aMm qaHHbIX. OCHOBHbIC MPUHIMIIBI HOpMaIH3auu 6a3
JaHHBIX. SI3bIk ynpasnenus ganasiMu SQL. Cosnanue mpocThix 3ampocoB Ha s3eike SQL Ha
BBIOOPKY JQHHBIX M3 OJHON Tabmmipl. HepensonHble 0a3bl JaHHBIX. DKCIIEPTHBIE CUCTEMEI

41 | TabnmuHble (pensAIMOHHBIC) Oa3bl TAHHBIX.

2
(113 20)

JIP 1-JIP 9; IIP 17

Tema 3.5. Be6-caiiTbl

Copep:xanne: Varepuer-npunoxenns. [loHsTHe 0 cepBepHON 1 KINEHTCKOH YacTsIX caira.
TeXHOIOTHS «KINEHT — CepBep», €€ TocTOnHCTBA B HenocTaTku. OcHOBHI si3p1ka HTML u
kackaaHbIX Tabmun ctuineit (CSS). Cuenapun Ha si3bike JavaScript. @opMbl Ha BeO-CTpaHUIIE.
Pasmemienne Be6-caiiTo. ¥Ycimyra XocTuHra. 3arpyska (aiiiioB Ha caiT

42 Texnounorus "knueHr - cepsep". OcHobbl s13p1ka HTML n
KacKagHbIX Ta0smi ctuiei (CSS).

2
(113 21)

JIP 1-JIP 9; TIP 18

Pasmenienune BeO-caiiToB. Yciyra xocTuHra. 3arpyska (aiinos Ha
CauT.

43

(CP 4)

JIP 1-JIP 9; TIP 18

Tema 3.6. KomnbroTrepHasi rpagpuka
Copep:xanne: Beoa n300paskeHHUH C MCIIONBG30BAHUEM PA3IMYHBIX HU(POBBIX YCTPOHCTB
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(undpoBBIX (OTOANIAPATOB I MUKPOCKOIIOB, BUICOKAMEP, CKAHEPOB U APYTUX YCTPOHUCTB).
I'pacduaecknii pemakrtop. Paspemenue. Kagpuposanue. McrpasieHne nepCneKTHBEL.
T'mcrorpamma. Koppekius ypoBHe#, koppekius npera. ObeciBeYnBaHNe [BETHBIX
n3o6paxenuid. Perymb. PaGora ¢ obmactssmu. @uinbTpsl. MHOrOCIOHHBIE H300payKeHUSL.
TekcroBble cion. Macka ciost. Kanansl. Coxpanenune BeiaeneHHON obnactu. [lonroroBka
WUTIOCTPALM 11 BeO-caliToB. AHUMUPOBaHHbIE H300paskeHus1. BekropHas rpaduka.
IIpumurtuBel. 3MeHeHne nopsaka 31eMeHToB. BeipaBHUBaHuE, pacnpeaeneHue. I pynnupoBka.
Kpussie. @opMaThl BEKTOPHBIX pUCYHKOB. Mcrionb30BaHre KOHTYpOB. BekTopuzarus
PacTpoBBIX H300pakeHnH. [IpHHINIIEI HOCTPOCHUS M PEAAKTHPOBAHUS TPEXMEPHBIX MOZIEIEH.
Cetounsle Mojeny. Marepuansl. MoaennpoBaHue HCTOYHUKOB OCBeIIeHNs. Kamepsr.
AnnutuBHBIe TexHONOruH (3DnpunTeps!). [IoHsTHE O BUPTYaIbHOM PEATbHOCTH U
JIONIOJTHEHHOH peasbHOCTH

44 BBon 1:1306pa>1<eHI/H/1 € HCTOJIB30BAHNEM PasTHIHBIX U(PPOBBIX ) 2 JIP 1 JIP 9; TIP 19— TP 20
yctpoiicts. ['paduueckuit pegakrop (I13 22)
45 [ToaroroBka umarocTparuii ais Be0-caiToB. AHUMHUPOBAHHBIC ) 2 7P 1 JIP9; TIP 19— TIP 20
M300paKeHMsI. (I13 23)
2
46 | BexTopHas rpaduka. 2 JIP1—JIP 9; IIP 19 — IIP 20
piast rpaj (I13 24)
. 2
47 | Bexropuzauus pacTpOBBIX H300pakeHUH. 2 (IT3 25) JIP 1-JIP 9; TP 19 — ITP 20
Tema 3.7. 3D-moaesmpoBanue
Copepsxanne: [IpuHINIBI TOCTPOSHUS U PEIAKTUPOBAHUS TPEXMEPHBIX Moeneil. CeTouHble 4 _ 2 2
MOJCIIN. MaTepuanLI. MOZ[CJ'IPIpOBaHHe HUCTOYHHUKOB OCBCIIICHUS. KaMepBI. AZ[Z[I/ITPIBHLIC
texHonoru (3DnpunTepsl). [IoHATHE 0 BUPTYaIbHON pPEaJIbHOCTH U IOTIOJIHEHHOW PealbHOCTH
48 HpI/IHqunH MTOCTPOCHUS U PEAAKTUPOBAHUS TPEXMEPHBIX ) 2 JIP 1 JIP 9: TIP 19 — TP 20
MOJIEJIEH. (I13 26)
2
49 | Koncynbramus 2
e (K 4)
Paznen 4 AnropurtMbl 1 NpOorpaMMHpPOBaHNeE 58 20 30 4
Tema 4.1. BBeieHue B nporpaMMupoBaHue 16 10 4 -

Copnep:xanne: OnpeneneHre BO3MOXKHBIX PE3yJIbTaTOB PA0OTHI IPOCTEHIINX aITOPATMOB
YIIPaBJICHHS UCIIOJTHUTEISIMHU ¥ BEIYHUCIUTEIBHBIX AITOPUTMOB. OIpe/ieieHne NCXOAHBIX
JTAHHBIX, IPH KOTOPBIX AJITOPUTM MOXKET IaTh TPeOyeMBIl pe3ybTaT. DTalbl PEIIeHNs 3a/1a9 Ha
KoMmIbroTepe. MHCTpyMEHTalIbHBIE CPEACTBA: TPAHCIIATOP, OTIATUUK, ITPO(QUIMPOBIIHK.
Komnuisius u uHTeprnperanys nporpamMM. BupryanbHsle MamiHbl. IHTErprpoBaHHas cpesia
pa3paboTku. MeTobl OTIaAKN NporpamMM. VCcronp30BaHHe TPACCHPOBOYHBIX TaOIIHII.
OTtnazoyHblil BEIBOA. [lomaroBoe BEIIOTHEHNE TPOrpaMMbl. Todku octaHoBa. [IpocmoTp
3HAUCHUH NepeMeHHbIX. SI3bIk mporpammupoanus (Python, Java, C++, C#). Tumsl aHHBIX:
LIeJIOYNCIICHHBIE, BEIIECTBEHHBIE, CHMBOJIbHBIE, JTIoTH4YecKie. BeTBnenust. CloXXHBIE yCITOBHSI.
I{uxiel ¢ ycnoBueM. Llukiibl no nepeMeHHOH. B3anMo3aMeHsIeMOCTb pa3IMYHbIX BUIOB IIMKIIOB.
MuBapuanT nukia. CocTaBieHHe IIUKIIA C HCIOIb30BaHUEM 3apaHee ONpeIeIEHHOTO
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WHBapHaHTa UKJIa. JloKyMeHTHpOBaHKe porpaMM. Mcronb3oBaHre KOMMEHTapHEB.
TloaroToBka omucanus MporpaMMBbl ¥ HHCTPYKIUH IS TOJIB30BATEINsI. AJIITOPUTMEI 00pabOTKH
HaTypalbHbBIX YHCel, 3aIIMCAHHBIX B IIO3UIUOHHBIX CHCTEMaX CUUCIICHHS: pa30MeHHe 3aIich
YHCIIa Ha OTAENBHbIE IU(PBI, HAX0XKIEHHE CyMMBI U IPOU3BEACHMS IU(P, HAXOXKACHNE
MaKCUMaJbHOH (MUHUMaIbHO#) nudpsl. HaxoxaeHne Bcex MpOCThIX YKHCeN B 3aIlaHHOM
nuamnasone. [IpezicraBieHne yncia B BUae Habopa MPOCThIX COMHOXKHUTENEH. AITOPUTM
OBICTPOTO BO3BeIeHHSA B cTenieHb. O0padoTKa TaHHBIX, XpaHAIMXcs B (ainax. TekcToBbIe 1
nBouuHbIe (aitnel. DaitnoBsie nepemenHbie ((aitnoBsie ykazatenn). Urenne u3 daitna. 3amuce B

darin

50

OnpeneneHne BO3MOXKHBIX PE3yIbTaTOB Pa0OTHI MPOCTEUIINX
JITOPUTMOB

2
(T3 16)

JIP 1-JIP 9; TIP 21

51

Oranel peleHus 3aJa4 Ha Komnbrotepe. MTHCTpyMeHTanbHbIe
cpenctBa. Komnwisius 1 uHTEppeTanys NporpaMm.
BupryanpHble MalMHBbIL.

2
(113 27)

JIP 1 -JIP 9; IIP 21

52

HuterpupoBannas cpena pazpabotku. MeToasl OTJIaIKu
IPOrpamm.

2
(T3 17)

JIP 1 -JIP 9; IIP 21

53

S3b1k mporpaMmupoBanyus. Tumbl 1aHHBIX. CIOKHBIE YCIOBUS.
ITuKIIEL.

2
(T3 18)

JIP 1 -JIP 9; ITP 21

54

JloxymenTupoBanue nporpaMm. Vcnonap30BaHre KOMMEHTaPUEB.

2
(T3 19)

JIP 1 -JIP 9; IIP 21

55

AAroput™Mbl 00pabOTKH HaTypaIbHBIX YHCEI, 3alIMCAHHBIX B
MO3ULIMOHHBIX CUCTEMaX CUUCIICHHUSI:

2
(T3 20)

JIP 1-JIP 9; TIP 21

56

HaxoxxaeHue Bcex mMpoCThIX YHCEI B 33JJaHHOM JIarna3oHe.
AJropuT™ OBICTPOTrO BO3BEJCHUS B CTEIICHb.

2
(113 28)

JIP 1-JIP 9; TIP 21

57

O6paboTka TaHHBIX, XpAHIIIMXCS B (aiinax.

(CP 5)

JIP 1 - JIP 9; TIP 21

Tema 4.2. Bcnomorare/ibHbIe JITOPATMBI

Copep:xanue: Pazouenue 3anaun Ha moazagayn. [loamporpaMmel (Mpoueaypsl U pyHKINN).
Pexypcust. PekypcuBHbIe 00BEKTHI ((hpakTansl). PekypcuBHBIE IPOIEAYPHI B (YHKIUH.
Hcnonp30Banue cTeka A OpraHU3aMN PEKYPCUBHBIX BBI30BOB. VICIIOIb30BaHNEe CTAaHAAPTHOM
OnOIMoTeKH A3bIKa MporpaMMupoBanust. [loakimouenne 6MOIMOTEK MOANPOrPaMM CTOPOHHHX
npou3BoauTeNnei. MoayNbHbIH IPUHIAI TOCTPOSHHSI IPOrPaMM

58

Paz6uenue 3agaun Ha noazaaayn. [lognporpamMmel. Pexypcust.

2
(113 29)

JIP 1-JIP 9; ITP 21 — IIP 22

59

Hcnonbs3oBanne cTaHIapTHOW OMOIHOTEKH SI3bIKA
MPOrPaMMHUPOBAHMSL.

2
(113 30)

JIP 1 -JIP 9; IIP 21 — IIP 22
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Tema 4.3. UnciieHHBIE METOIBI

Copnep:xanne: YuciaeHHbIe MeTOIbI. TOUHOE U MPUOIMKEHHOE pelIeH s 3aa4r. YHCIeHHbIe
METO/IbI PEIICHHs YPaBHEHHMIL: METo/] nepedopa, MEeTo ] HOJIOBUHHOTO AeneHus. [IpubmmxénHoe
BBIYHCIICHUE JUTMH KPUBBIX. BbIuncieHre mioaieil Guryp ¢ moMOIIbIO YHUCICHHBIX METO/IOB
(MeTo MPSIMOYTOJIFHUKOB, METOA Tpanenuii). [lonck Mmakcumyma (MEHUMYMa) QYHKIIMH OJHOH
HEepPEeMEHHOI METOIOM HOJIOBUHHOTO JETICHHS

60 | Uucnennslie MeTo1pl. TOUHOE M IPUOIMIKEHHOE PEIlIeHUs 3aJauH.

2
(T3 21)

JIP 1-JIP 9; ITP 21 - IIP 22

Tema 4.4. Anroputmbl 00padOTKH CHMBOJIBHBIX JAHHBIX

Copnep:xanmne: O0paboTKa CHMBOJIBHBIX JaHHBIX. BcTpoeHHbIE QYHKIHH SI3bIKA
MIPOTPAMMHUPOBAHHUS 1Tl 00paOOTKH CHMBOJIBHBIX CTPOK. AJITOPATMEI 00PaOOTKH CHMBOJIBHBIX
CTPOK: MOJCYET KOJIMIECTBA MOSIBIIEHHI CUMBOJIA B CTPOKE, pa30MCHUE CTPOKH Ha CII0BA I10
npOOETbHBIM CUMBOJIAM, TIOUCK MOJCTPOKU BHYTPH JaHHOM CTPOKH, 3aMEHa HAWIEHHOM
MOJICTPOKH Ha JAPYTYIO CTPOKY. [ eHepalus Bcex CIIOB B HEKOTOPOM ajiaBuTe,
YIOBJIETBOPSIONINX 33laHHBIM OrpaHnueHusIM. [Ipeobpa3oBaHue Urcia B CHMBOIBHYIO CTPOKY U
00paTHO

61 | O6paboTKa CUMBOJILHBIX JAHHBIX.

2
(T3 22)

JIP 1 -JIP 9; IIP 21 — IIP 22

Tema 4.5. AaropurmMbl 00pad0TKH MAaCCHUBOB

Coaep:xanue: MaccuBbl U IOCIIEA0BATEIbHOCTH YKcell. BoruncieHne 0600mEHHbIX
XapaKTEePHCTHUK JIEMEHTOB MAaCcCHBA WM YHCIOBOH MOCIIEI0BATEILHOCTH (CYMMBEI,
HPOM3BENICHHS, CPEIHETO apU(PMETHIECKOr0, MUHUMAJIbHOTO 1 MAKCUMaJIbHOT'O 3JIEMEHTOB,
KOJINYECTBA 3JIEMEHTOB, yIOBIECTBOPSIOIINX 33laHHOMY YCJIOBHIO). JINHEHHBIN TOMCK
3a/IaHHOTO 3Ha4YeHUs B MaccuBe. COPTUPOBKA OAHOMEPHOr0 MaccuBa. [IpocThie METOIBI

COPTHUPOBKH (METOJI ITy3bIpbKa, METOJ] BEIOOpa, COPTUPOBKA BCTaBKaMu ). COpTHpOBKA _ 6
cimstEueM. beictpast coptupoBka maccuBa (anroputM QuickSort). JIBon4HBIH TOKCK B
OTCOPTHPOBAHHOM MaccuBe. J[ByMepHBIE MacCHBHI (MAaTPHIIBI). AJTTOPUTMBI 00paOOTKI
JABYMEPHBIX MaCCUBOB: 3al10JIHEHUE ABYMEPHOT'O YU CJIOBOTI'O MacCHUBa I10 3aJaHHBIM IIpaBujiaM,
IIOMCK 3JIEMEHTA B IBYMEPHOM MAaCCHUBE, BBIYHUCIICHUE MaKCUMYyMa (MI/IHI/IMyMa) 1 CyMMbI
3JIEMEHTOB JIBYMEPHOI'O MAaCCHBA, IEPECTaHOBKA CTPOK M CTOJIOIIOB IByMEPHOI'O MAaCCHBA.
Pazpabotka mporpamMm [uis pelIeH s MPOCTHIX 3a4a4 aHalInu3a JaHHbIX (0YHUCTKA JaHHbIX,
KJIaCCU(UKAIHS, aHAINU3 OTKJIOHCHHI)
2
62 | MaccuBBI M IOCJIE0BATEILHOCTH YHCE. (13 31) JIP 1 —JIP 9; TIP 21 — TIP 22
CopTupoBKa 0JHOMEPHOI'0O MaccuBa. IIpocTeie MeTOabI 2
63 pTHD A p p a JIP 1 -JIP 9; TP 21 — TIP 22
COPTHUPOBKH. (I13 32)
BYMEpPHBIC MacCUBBI (MAaTPHUIIBI). AJTOPUTMBI 00PaOOTKH 2
64 | ABYMED (MaTprLED) p p JIP 1— JIP 9; TIP 21 — TP 22
JIBYMEPHBIX MAaCCHUBOB (I13 33)
Tema 4.6. JiieMeHTHI TEOPUH AJITOPUTMOB - 2

Coaepxanue: Dopmanuzanus NOHATUS anropurMa. Mannaa ThlOpUHIa Kak YHHUBEpCaJIbHAsS
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Mogzens Beraucinenni. Tesuc Yépua—Trropunra. Mammna [Tocta. HopmansHabie anropudMer
MapxkoBa. ATTOpUTMHYECKN Hepa3penInMble 3a1adu. 3asada octaHoBa. HeBO3MOXHOCTD
ABTOMAaTHYECKOH oTIaiky mporpaMM. OLieHKa CII0’)KHOCTH BBIYUCICHUH. Bpems paboTsl 1
00BEM HCIONB3yEeMOi TaMSTH, UX 3aBUCHMOCTB OT pa3Mepa MCXOIHBIX AaHHBIX. OeHka
ACHMIITOTHYECKOH CIIOKHOCTH aJTOPUTMOB. AJNTOPUTMBI MOTMHOMUAIBHON CITOKHOCTH.
ITepebopHbIe anropuT™sbl. [IpuMeps! pa3nuyYHbIX aJArOPUTMOB PELICHUS OAHOH 3aa4u, KOTOpbIe
HMEIOT PA3INYHYIO CIIOXKHOCTD

65 dopmanuzanus NOHATHS alroputMa. MammuHa TeroprHTra Kak
YHUBEpCaabHasi MOJEIIb BIYUCIICHUM.

(CP6)

JIP 1-JIP 9; IIP 21 — ITP 22

O1LeHKa CII0KHOCTU BEYUCIeHNH. OIIeHKa aCUMIITOTUYECKON
CJI0’KHOCTH QJITOPUTMOB.

66

2
(113 34)

JIP 1-JIP 9; TP 21 — ITP 22

Tema 4.7. ATropuTMBbI U CTPYKTYPbI JaAHHBIX

Copnep:xanne: [Touck npocThIX YKcel B 3aJaHHOM AWANAa30HE C MOMOIIBIO AITOPUTMA «PEIIETO
Oparocena». MHOropaspsAHbIE IEJbIe YHCIa, 3aJa9H JUIMHHON apudmeTnkH. CioBapu
(accoumaTuBHBIE MACCHUBBI, OTOOpaXkeHHs1). XauI-rabiuisl. [locTpoeHune andaBUTHO-4aCTOTHOTO
CIIOBAps JUIS 33IJaHHOTO TEKCTa. AHAIN3 TEKCTa HA €CTECTBEHHOM sA3bIKe. Brinenenue
TIOCJIEI0BATENFHOCTEH 110 m1abioHy. PerymsapHeie Beipakenns. YacToTHbi ananmm3. CTekn.
AHanu3 NpaBUIBHOCTH CKOOOYHOTO BBIpAXKECHUS. BhIumcieHrne apudMeTnIeckoro BoIpasKeHus,
3aIMCaHHOrO B NocTduKcHOI opme. Ouepenu. Mcronb3oBaHue oyepeu i BpeMEHHOTO
XpaHeHus JaHHbIX. CBs3HbIE CIIUCKU. Peann3anus cTeka 1 ouepe ¢ MOMOIIBIO CBA3HBIX
CIUCKOB. AnroputMsl Ha rpadax. [IocTpoeHne MUHUMaIbHOTO OCTOBHOTO JIEPEBa B3BEIICHHOTO
CBSI3HOTO HEOPHEHTHPOBAHHOTO rpada. O6xox rpada B rmyouny. O6xox rpada B mUpHHY.
KosnuecTBo pasmuyHbIX MyTeil MEX Ty BEpLIMHAMU OPUEHTHPOBAHHOTO AIIMKIMYECKOTo rpada.
Anroputm Jleikerpel. AnroputM @noina—Yopmaimia. [lepesbs. Peanuszanus nepesa ¢
TIOMOIIBIO CCBUTIOYHBIX CTPYKTYp. J[BomuHbIe (OMHapHEIE) nepeBbs. [locTpoeHne nepea Iis
331aHHOT'O apU(PMETHIECKOTO BbIpaJKeHUs. PeKypCHBHbIE alnropuT™Mbl 00X0/1a AepeBa.
Hcnons3oBaHue cTeka 1 ouepean 1t 00xoaa Aepesa. JMHaMHUueckoe IporpaMMHUPOBaHUE KaK
METOJI PEIIEHHUS 3324 C COXPAHEHHEM IIPOMEKYTOUHBIX PE3YJIbTaTOB. 33/1a4H, PEIIaeMbIE C
HOMOLIBIO ANHAMHUYECKOTO MPOrPAMMHUPOBAHHMS: BBIYHCIICHUE PEKYPCUBHBIX (DYHKIUH, TOICYET
KOJIMYIECTBA BAPUAHTOB, 331a4H ONTHMH3AIIH

14

12

67 [Towck MpOCTHIX YKCeN B 3aJJAHHOM JHaIla30He ¢ TIOMOIIBIO
anroputMa "pemrero Dpatocdena”.

2
(113 35)

JIP 1-JIP 9; TP 21 — ITP 22

68 | MHOrOpa3psAHbIE LeNble YKcia, 3aJa9d JITHHHON apu(MeTHKy.

2
(113 36)

JIP 1-JIP 9; TP 21 — ITP 22

Crnosapu. Xou-tabnuisl. [locTpoenue andaBUTHO-4aCTOTHOTO
CJIOBapsi 11l 33JaHHOTO TEKCTA.

69

2
(113 37)

JIP 1 -JIP 9; ITP 21 — ITIP 22

70 | Ctexu. AHaIU3 NPaBUIBHOCTH CKOOOYHOTO BBIPAKEHUSI.

2
(113 38)

JIP 1-JIP 9; ITP 21 - IIP 22

Ouepenu. Mcnonb3oBanue ouepeau AJi1 BPEMEHHOTO XpaHEHUs
JTAHHBIX.

71

2
(113 39)

JIP 1-JIP 9; ITP 21 — IIP 22

72 | Anroputmsbl Ha rpadax. JlepeBssi.

2

JIP 1-JIP 9; TP 21 — ITP 22

30




(113 40)

73 JlunaMuyeckoe mporpaMMUpPOBaHUE KaK METOJT PEIICHUS 3a1a4 C ) 2 JIP 1 JIP 9; TIP 21 — TIP 22
COXPAaHEHUEM NIPOMEKYTOYHBIX PE3YJIbTATOB (T3 23)
Tema 4.8. OcHOBBI 00bEKTHO-OPHEHTHPOBAHHOTO
NMPOrpaMMHUPOBAHNS
Copep:xanue: [TonsaTHE 06 00bEKTHO-OPUEHTHPOBAHHOM MPOrpaMMUpPOBaHUH. OOBEKTHI U
kiaccel. CBocTBa 1 MeTObI 00bekTOB. OOBEKTHO-OPHEHTUPOBAHHBIN aHanu3. PazpaboTka
TIPOrpaMM Ha OCHOBE 00BEKTHO-OPHEHTHPOBAHHOTO ITOX0/a. MHKanCy s, HacIe[0BaHNE, 10 4 2 4 -
nomumop¢usM. Cpenpl ObIcTpoit pa3paboTku mporpamm. [IpoekTupoBanue nHTEpdEiica
MOJb30BaTeNsA. M CIIOIb30BaHHE TOTOBEIX YHpaBJIAEMBIX 3JIEMEHTOB TSI ITIOCTPOCHUST
unaTepdetica. O030p S3BIKOB IPOrpaMMHUPOBaHUs. [IoHITHE 0 ITapagurMax NpPOrpaMMHUPOBAHYSL.
H3yueHue BTOPOro si3bIKa MPOrpaMMHUPOBAHUS
74 [Tonsarue 06 00BEKTHO-OPHEHTUPOBAHHOM IIPOTPAMMHUPOBAHUY. ) 2 JIP 1 JIP 9: TIP 21 — TP 22
OOBEKTHI M KJIACCHI. (T3 24)
75 Cpenpl 61:10Tp01/1 paspaboTku nporpamm. [IpoextupoBanue ) 2 JIP 1 JIP 9: TIP 21 — TP 22
uHTepderica moJIb30BaTeNsl. (I13 41)
76 0030p sA3BIKOB TIporpaMMupoBanus. [loHsTHE 0 MTapagurMax ) 2 JIP 1 JIP 9: TP 21 — TP 22
POrpaMMHUPOBAHUSI. (T3 25)
2
77 | Koncynbranus 2
R (K 5)
78 | Koncynbramus 2 2
(K 6)
[IpomexxyTouHast arTecTauus B popme: ax3ameHa 18 JIP 1 - JIP 9; TP 1 — ITP 22
HUTOI'O 3A 2 CEMECTP 92 30 50 6 6
HUTOI'O IO NPEAMETY 174 50 82 12 12

VP — ypok; I13 — npaktuueckue 3austusi; K — koncyneranuu; CP — camocrostensHas pabora
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