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Mporpamma paspabotaHa Ha ocHoBe OIOC Bbicwero ob6pasoBaHMst MO nporpamme
bakanaspuarta 02.03.01 MartemaTumka 1 KOMMNbIOTEPHbIE HAYKN.

1. AHHOTauuM K NporpaMmam no HanpasreHU0 NOAroTOBKU
02.04.01 «MaTemaTMKa U KOMNbIOTEPHbIE HayKu» (O4Hasa hopma oBGyyeHuUs)

1. HaumeHOBaHMe MarucTepckom NporpamMmabi:
«MaTemaTn4yeckoe n KOMNbLIOTEPHOE MOAEeNUPOBaHMEe»

PykoBoauTenb Maructepckom nporpamMmbi:
A.d.-M. H., 3aB. Kadpeapon undposbix TexHosnormm Kypranvd C.[.

KpaTtkoe onucaHue marucrepckom nporpaMmmbi:

Mporpamma “MaTemaTmyeckoe UM KOMMNbIOTEPHOE MOAENMpOBaHWE” HanpasfieHa Ha
OCHOBaTENIbHOE WN3Yy4YEeHWEe COBPEMEHHbIX METOAOB MaTeMaTMYeCcKoro M  KOMMbITEPHOro
MOAENNPOBaHNS B COBPEMEHHOM €CTEeCTBO3HAHWWN, TEXHWKE U CheumarnbHbIX HaykaxX, Teopuu
BblYMCIUTENBHOIO  3KCNEepUMEHTa, MeToOOoB OpraHu3aumMm paboTbl Ha COBPEMEHHOM
KOMMbIOTEPHON TEXHUKE N MHCTPYMEHTarbHbIX CPEACTB NPOrpaMMmnpoBaHuS.

Mporpamma npegnonaraeT M3y4yeHMe METOAO0B CMCTEMHONO aHanmsa M KOMMbITEPHOro
MOAENNPOBAHUSA CrOXHbBIX CUCTEM, WHTENNEKTyanbHOro aHanmsa AaHHbIX, MaTeMaTuyeckux
METOLOB Hay4HOW BU3yanu3auuu, NpuKnagHon CTaTMCTUKN, (OUHAHCOBOM MaTeMaTuku, Teopum
Bcnneckos, Grid-TexXHONoOrMmM, Teopun HEYETKUX MHOXECTB B MOAENUPOBAHUM SKOHOMUYECKNX
3ajay, TeOpPEeTUKO-YMCMOBbLIX METOAOB W anroOpUTMUYECKMX OCHOB KpunTorpadum, mMeTonoB
pelleHns 3agad B TexHonoruax Java un JavaScript.

Mporpamma npegycmaTpuBaeT OCBOEHWE HABbLIKOB UCCNeoBaTENbCKOW AEATEeNbHOCTU B
obnactax, UCMnonb3ywWmMx MaTeMaTtuyeckme MeTodbl W KOMMNbIOTEPHbIE  TEXHOMOMMK;
pa3paboTkm 3(PPEKTUBHLIX anropuTMOB U MNpOrpaMm pelleHus 3agad  ynpaBreHus,
€CTECTBO3HaHUSA, TEXHWKM U OSKOHOMUKW; MNPOrpaMMHO-UH(OPMaUNOHHOrO obecneyeHus
Hay4HO-UccnenoBaTeNbCKON, MPOEKTHO- KOHCTPYKTOPCKOM U ynpaBneHYeCcKon AesATEeNbHOCTU
ANA  Hay4yHO-uCCreoBaTeNbCkUX LIEHTPOB, OPraHoB ynpasBfeHus U NPOMBbILLSIEHHOIO
NMPOM3BOACTB, a TaKke MpenofaBaHNa MaTeMaTUYEeCKMX OUCUUNINH U MHAOPMATUKK OIS
obpasoBaTenbHbIX YY4PEXAEHUN.

2. HaumeHoBaHMe MarucTepckon NporpaMmmbil:
«KomnbloTepHas matemaTukar

PykoBoauTenb maructepckou nporpammbl: 4.¢.-M. H., npod. 3anpsiraes C.A.

KpaTkoe onucaHne marmctepckou nporpamMmmbi:

Mporpamma «KomnbtoTepHas MatemaTukay HanpasneHa Ha NoLroTOBKY
CaMOCTOATESbHbIX, BbICOKOKBANMMPUUNPOBAHHbIX CMELNanmMcToB CNOCOOHbIX CTaBUTb N peLlaTtb
MeXOuCuunnmMHapHble 3agayun, a Takke MNpoBOAUTbL HaydHble uccrnegoBaHna B obnactu
NPUMEHEHNA MEeTOAOB KOMMbIOTEPHOM MaTeMaTUKM B cdepe MPOeKTUPOBaHuUs, pa3paboTku u
cO3daHus CUCTEM pacno3HaBaHus o06pas3oB, B cdepe MaTematmyeckoro obecneyeHus
COBPEMEHHbLIX CUCTEM 3alnTbl  UHGOpPMauuM ©n B ccepe NPUMEHEHUA MeTOO0B
MaTeMaTUyecKoro NporpaMMmpoOBaH1s NPU ONMCaHNM HaHO- 1 BMOo- cucTem.

lMporpamma npegnonaraeT NOArOTOBKY 4SS NPOLOSMKEHUS UCCeA0BaHN B acnupaHType
N CaMOCTOATENbHOM negarormyeckon paboTtbl B By3ax. [lo mporpamme MoryT oby4yaTtbes
OakanaBpbl MaTemMaTUK1, MHPOPMALMOHHBIX CUCTEM, MHPOPMALMOHHBIX CUCTEM U TEXHOMOMNNA,
NpUKNagHon MatemaTuknm n UHPOPMaTUKN, PU3NKN
3. «<MHdopmaTuKa (KOMNbIOTEPHbIE HAayKX) KaK BTOpas KOMNeTeHUUA»



PykoBoauTenb Maructepckom nporpammoi: K.d.-M.H., gou. Kpbinoseukun A.A.

KpaTkoe onucaHne marmctepckou nporpammbi:

Maructepckass nporpaMma OpPMEHTMPOBAHA Ha Ivu, OKOH4YMBLIKMX Gakanaepwuar,
cneunanuTeT WM MarucTpaTtypy no HanpaefeHUsM, He CBSI3aHHbIM C MH(OPMALMOHHBIM
TexHonornsamu. Llenb gaHHom marnctepckon nporpammbl — hopMupoBaHmMe y obydatolmxcs
0a30BbIX KOMNETEHLMI B 06NacTh KOMNbIOTEPHbIX HAYK Y MHPOPMALIMOHHBIX TEXHOSOIMI, C TeM
4yTOObl OHM MOMMM WUX WUCNONb30BaTb B TOW NpeaMeTHOW obnacTu, MO KOTOPOW MNOMyYunu
npegblaywee obpasoBaHue. Kpome T0ro, BbINyCKHMKM LJAaHHOW Marnctpatypbl CMOryT paboTaTb
cneunanuctamm B 0b6nactm KOMMbKOTEPHLIX M MHAOPMAUMOHHLIX TexHonormn. B npouecce
oby4yeHns npegycMmaTpuBaeTcsl NonyvyeHne crnenylowmx npodeccmoHasnbHbIX KOMNETEHUMI NO
cnefywownM  pasgeniaMm  KOMMbIOTEPHBIX HayK: TeopeTuyeckMe OCHOBbl  MHMOPMaTUKW,
onepaumoHHbIE CUCTEMbI, CETU N CETEBbIE TEXHOMOMMN, Basbl AaHHbIX, aNrOPUTMbI U CTPYKTYpPbI
AaHHbIX, OOBEKTHO-OPUEHTUPOBAHHOE nporpammupoBaHue, Web-texHonorun, Data Mining,
nporpaMmmHas UHXXeHepus

BcTtynutenbHoe ucnbiTaHue no aucuunnuHe «KoMnbloTepHble U MaTemMaTU4ecKue
HayKu»
dopma BCTYNUTENbHOMO UCNbITAHUA: NMUCbMEHHbIA 3K3aMEH.

Mporpamma BCTynUTeNbLHOro UCNbITaHUA NO AUCLUNIIUHE
«KomnbloTepHble 1 MaTeMaTM4YeCKue HayKu»

2. CoctaButenu: AnrasuHoB 3.K., npodeccop, 3aB. kacdeapon VC, TrokayeB H.A., OOLEHT,
3aB. kadpegpon MAT, Kypranuu C.[., npodeccop, 3aB. kadeapon LT, Kpbinoseukun A.A.,
AOLEHT, goueHT Kadenpbl LT.

3. OCHOBHbIe 3HaHUs1, YMEHUs1 U HaBbIKW, KOTOPbIMU AOMKEH 06naaaTh NOCTYNaLWUNA.

[lomKkeH 3HaTb:

- OCHOBHblE MOHATUS M MeToAbl MaTeMaTU4ecKoro aHanmsa, fUHEWHon anrebpsbl,
3MIEMEHTOB MaTeEMaTUYECKOW NOrMKW, OUCKPETHOW MaTeMaTukn, Teopun anddepeHumanbHbIX
YpaBHEHN N 3NIEMEHTOB TEOPUN YPaBHEHUN MaTeEMaATUYECKON (PU3NKK, TEOPUM BEPOATHOCTEN
N MaTemMaTU4ecKOM CTaTUCTUKWU, CryYamHbIX MPOLLECCOB, CTAaTUCTUYECKOrO OLEHUBAHUS W
NPOBEPKN TUMNOTE3, CTAaTUCTUYECKMX MEeTO4OB 06paboTkM 3KCNepUMEHTamnbHbIX OaHHbIX,
3NIEMEHTOB TEOPUN PYHKLMIA KOMMNITEKCHOTO NEPEMEHHOrO.

- OnepaumnoHHble CUCTEMbl, MPUHUMMbLI ynpaBneHuss ceTbto OBM; oaWH 13 S3bIKOB
NpPoOrpaMMuUpPOBaHUs, CTPYKTYPY JTIOKarnbHbIX U robanbHbIX BbIMUCIUTENBHBIX CETEN; CTPYKTYpPbI
AaHHbIX, CTPYKTYpPY, COCTaB 1 CBOWCTBA MH(OPMALMOHHBIX MPOLIECCOB, CUCTEM U TEXHOMOMMNA,
0as3oBble M MpuKnagHble MHAPOPMAUVOHHBLIE TEXHOMOIMKU, Knaccugukaumio MHEGPOPMaLMOHHbIX
CUCTEM, MNPUHUUNBI M 6Ga3oBble KOHUENUUW TEeXHONOrMn nporpaMMmpoBaHns, OCHOBHbIE
NnosioXeHna Teopun 6a3 M XxpaHunuw, AaHHbIX, 6a@3 3HaHWA, OCHOBHbIE BMAbI U MNpouenypbl
o6paboTkn uMHOpPMaUMK, TEOPUK TEXHOMOMMW WCKYCCTBEHHOINO WHTENNeKTa, CocTaB MU
CTPYKTYPY WHCTPYMEHTasnbHbIX CpPeacTB, MeToAosiormmM paspaboTkm M NpOEKTUpOBaHUSA
MHPOPMALNOHHBIX CUCTEM.

[ormkeH ymeTb:

- MPUMEHATb MaTemMaTU4yeckme MeToAdbl MNpu  peleHMn npodeccruoHanbHbIX 3agad
NOBbLILLEHHOW CNOXHOCTW.

[lomkeH nMeTb HaBbIKWU:

- NOCTPOEHNA MaTeMaTU4YecKon Moaenun npodeccuoHarnbHbIX 3adady U cogepkaTenbHOW
NMHTepnpeTaumm NoNyYeHHbIX pe3yrnbTaToB.



- paboTaTb B Ka4ecTBe MoNb3oBaTeNs C NepcoHaribHbIM KOMMbIOTEPOM M NMPOrpaMMHbIMU
cpeacTBamMmn obLLero HasHayYeHusl, NCNONb30BaTb S3bIKM U CUCTEMbI MPOrpaMMUPOBaHMS NS
pelleHnss  npodgeccuoHanbHbIX  3adad, paspabaTbiBaTb  MHHOOPMALMOHHO-NOMMYECKYHO,
PYHKUMOHANBbHYIO M 06BEKTHO-OPUEHTUPOBAHHY MoAeNM MHPOPMAaLMOHHBIX CUCTEM, MOAENN
AaHHbIX, WHCTannMpoBaTb, TeCcTMpoBaTb W WUCMOMb30BaTb MPOrpamMMHbIE  KOMMOHEHTbI
NH(OPMALMOHHBIX CUCTEM, MPUMEHSATb MHAOPMAaLMOHHBbIE TEXHOMOMMMU NPU NPOEKTUPOBaHUU
NH(OPMALMOHHBIX CUCTEM;

- noucka U obmeHa WHdopmaumen B fokarnbHbIX M rnobanbHbIX KOMMAbIOTEPHBLIX CETSIX,
npeacTaBneHnst U aHanm3a AaHHbIX U 3HaHUA O nNpegMeTHor obnacTtu, paboTbl ¢ MeTodammn u
cpeacTBamMun aHanvsa u peanusaumm npoekTa MHPOPMaLNOHHON CUCTEMbI, BNAaAEHUS S3blkaMmu
npoueaypHoro M OOBEKTHO-OPUEHTMPOBAHHOIO MPOrpPaMMMPOBaAHUS, WHCTPYMEHTanbHbIMU
cpeactBamu 06paboTkM MHGOPMAaLMKW, WHTENNEKTyanbHOro aHanu3a [aHHbIX, BnageHust
NHTENNEKTyanbHbIMW TEXHOMOTMSAMUN NOAAEPXKKN NMPUHATUS PELLEHUIA.

4. TemaTu4ecKkum nnaH.
4.1 MaTtemaTtnyeckmn aHanua
1. Teopema Benepwtpacca 0 MakCumyme n MUHUMYME HenpepbIiBHON (OYHKLMN.
2. ®opmyna Tennopa ¢ oCTaTOYHbLIM YfleHOM B (popMe JlarpaHxa, ¢ OCTaTOYHbIM YfeHOM B
dopwme [MeaHo.
3. WHterpan PumaHa ¢ nepemMeHHbIM BepxHuM  npegenom.  CyulecTBoBaHue
nepBoobpasHon HenpepbiBHOW hyHKUnK. dPopmyna HetoToHa-J1lenbHumua.
4. YcnoBve He3aBUCUMOCTM KPUBOMIMHEWHOIO WHTEerpana oT nyTM WHTErpupoBaHUs.
dopmyna NpuHa.
5. OyHKUMM KOMMMEKCHOrO MNepeMeHHOro: nokasaTtesnbHas, CWUHYC, KOCUHYC. OCHOBHble
cBOWCTBa.
4.2 OndpdepeHumanbHble ypaBHEHUS
1. YpaBHeHus c pas3gensrownumMmucsa nepeMeHHbIMU.
2. YpaBHeHus B NOSHbIX andpdepeHumnanax.
3. JluHenHble  ogHopogHble  audpepeHunanbHble  ypaBHEHUS  C  MOCTOAHHbLIMMU
KoadbpmumneHTamum.
4. CpoyicTBa peLleHnin CUCTEM NIMHENHBIX OOHOPOAHbLIX AnddepeHUnanbHbIX YypaBHEHUN.
5. CBonCcTBa peleHun CUCTEM  JIMHEWHbLIX HEeOL4HOPOAHbIX  AuddepeHunanbHbIX
ypaBHEHWN.
6. JIMHeWHble ypaBHEHMS B YaCTHbIX MPOU3BOAHbLIX NEPBOro nopsiaka.

4.3 Anrebpa n reomeTpus

1. Cuctembl NUHENHbLIX ypaBHEHM, paBHocunbHble CI1Y, kputepun cosmecTtHoctn CI1Y,
peweHne CITY metogom nocnegoBaTenibHOr0 UCKITIOYEHUS NEPEMEHHbIX.

2. Onpepenvtenun, ux CBOWCTBA, pasfoXeHue onpefenurens no CTpoke wunu ctonbuy,
npasuso Kpamepa.

3. BekTopHble npocTpaHCcTBa, WX CBOWCTBA, JIMHEMHAa 3aBUCUMOCTb W JMHEWHas
HEe3aBMCMMOCTb BEKTOPOB, pasrfioXXeHne BekTopa no 6asucy.

4. JlnHenHble onepaTopbl, CBA3b MexXx4y MaTpuuamu FIMHENHOro onepaTtopa OTHOCUTESbHO
pasnuuHbix  ©6asncoB, COOCTBEHHble  BEKTOPbl W  COOCTBEHHble  3HAYEHWUS,
XapakTepUCTMYECKOE YPaBHEHNE.

5. Tpsimas Ha NNOCKOCTU: cnocoObl 3a4aHns U BbIBOA, YPaBHEHUIA.

4.4 MeToabl Bbl4MCNEHNIN
1. WHTepnonupoBaHune n npubnvmxeHne pyHKumMn. MHTepnonsumoHHbIE MHOTOUEHDI
Narpanxa, HetoToHa. CnnanHbl. [NocTpoeHne Kybrnyeckoro MHTEPNONALUOHHOIO
cnnanHa.



2. KBagpaTypHble oopMyrbl MPSAMOYrofibHUKOB, Tpaneunin, CUMMNCOHa, OLEHKN
norpewHocTu. KBagpaTypHble oopmynel ['aycca. KpaTHble nHTerparsboi.
3. OcHoBHble 3agayn nuHenHon anrebpbl. MeTtoa Maycca, metog nporoHkn. MeTtoq
npocTton ntepauuu, metop [Faycca-3engens.
4. TMpunbnuxeHHble metoabl pewenna OLY. Metog Gnnepa. Mogudukaumm metoga
ounepa. Metogbl PyHre-KyTTa.
5. TNpubnmkeHHble MeToAbl PeLIEeHNs YpaBHEHUN B YaCTHbIX NPOU3BOAHbIX.
4.5 YpaBHeHNa maTeMaTu4eckon onsmnku
1. dusnyeckue 3agayu, NpUBOASLLME K YPAaBHEHUSIM B YACTHbIX NPON3BOAHbIX.
2. Knaccudukaums ypaBHEHUN B YaCTHbIX NPOM3BOAHBIX BTOPOro nopsigka.
3. YpaBHeHusa runepbonunyeckoro tnna. Metog dypoe. Popmyna [Janambepa.
4. YpaBHeHus napabonuyeckoro Tuna. PyHKUMS MCTOYHUKA AN ypaBHEHWS
TEennonpoBOAHOCTM.
5. Kpaesble 3agauun anga ypasHeHus Jlannaca.
6. O6wue cBonCTBa rapMOHNYECKNX QOYHKLIUIA.
4.6 Teopust BEpOSATHOCTEN U MaTemMaTUyeckasi CTaTUCTUKa
1. Knaccugukauma cnyyvyamHbix BENUYUH. YNCNOBbIE XapaKTEPUCTUKN CRYyYanHbIX BENUYMH.
2. lNpepenbHasa TeopemMa TEOPUN BEPOSATHOCTEN.
3. To4yeyHble OLEHKM HEU3BECTHbIX MNapamMeTpoB: oOnpedeneHns, CBOWCTBA, MeToabl
HaxoXaeHus.
4. Kputepwuii cornacust 2.
5. ®opmyna baweca.
6. PacnpegneneHue Naycca.
4.7 InckpeTHass maTeMaTnka n matemaTndeckas fiormka
1. bynesckue yHKUMN N cNOCcoObl X NpeaCcTaBNeHUs.
2. llonHoTa 1 HeNPOTUBOPEUNBOCTL JTIOMMKM BbICKa3bIBAHWUN.
3. OrpaHuyeHHble geTepMUHMpoBaHHbie yHkunn (OLP) n KoOHEYHbIE aBTOMATbI.
4. Heobxoanmble 1 AOCTaTOYHbIE YCIIOBUS OAHO3HAYHOCTU andaBUTHOIO KOANPOBaHUS.
5. PekypcuBHbI€ 1 BbluUCNMbIE (MO ThIOPUHTY) PYHKLMN.
4.8. OCHOBbI NpOrpamMmMmMpoBaHns
OnepaLumnoHHbIEe CUCTEMBI, HA3HaYeHWe , BbiNONHAEMble yHKUMN. pUHUMNBI ynpaBneHns
cetbto OBM. TexHonorudeckue npuHUMNbI co3gaHna nporpaMmm. CUHTaAKCUC M CeMaHTuKa
A3bIKOB NpOrpamMmMupoBaHng. Peanusaumsa OCHOBHbIX YMPaBsSHOWMX CTPYKTYp B A3blkax
nporpammupoBaHus [llackane u CW. T[lapagurmbl  nporpaMmMupoBaHus: npouenypHas,
AeknapatmBHas, 06bEeKTHO-OPMEHTMPOBAHHAS.
4.9. O6BbEKTHO-OPNEHTUPOBAHHbLIN NOAX0A K pa3paboTke nporpamm
MpocTblie 1 crnoXxHble nporpaMmHbie cuctembl. Mepapxua abetpakumn, koHuenuma OO,
HacneposaHue, cpepa genctsna metoga, aBTopusaumsa JocTyna, paclumpaemMocTb OObEKTOB.
Hacnenyemble ctatuyeckne metoabl. BupTyanbHble meToabl U nonumMmopdusm. [nHamuyeckmne
00bekTbl. KOHCTPYKTOPLI U AECTPYKTOPbI.
4.10. OCHOBHbIE MOHATUSA CTPYKTYP AAHHbIX
Tpwu ypoBHS OnNuUCaHWA CTPYKTYP AaHHbIX: OYHKUMOHArNbHaa cneuudukaums, normyeckoe
onucaHue, duandyeckoe npeactasneHne. KoHuenumss Tuna p[JadHbix. Co3gaHue cnucka,
NPOCMOTP CrucKa, BKIOYEHME B CMUCOK W yAaneHue u3 crnmcka anemMeHToB. [loHATue cTeka.
MakeT npouenyp yHKUMOHanNbHOW creundukauun. bruHapHble aepeBba. COPTUPOBKU U UX
Knaccugukaums.
4.11. TexHonorus nporpaMmmMmpoBaHns
OnemMeHTbl TEXHONOrmn nporpammmnpoBaHms. CBoNcTBa nNporpaMmmbl: paboTocnocobHOCTb,
YnTabenbHOCTb, 3PEKTMBHOCTb, 3aTpaTbl Ha pa3paboTKy, CTOMMOCTb COMPOBOXAEHUA.
YKn3HeHHbIn UMKn nporpaMmmbl. [1poekTbl M cnocobbl X npeacTtaeneHus. Hucxogsawasa w
BOCXOAsWaa  TexXHomnoruss  nporpaMmmupoBaHusi. MeTog  BepTUKanbHOrO  CrOEHUS,
B3aumogencteune crnoes. OnpegeneHne moaynd, nporpammuvpoBaHue moaynen. CTpykTtypHoe



nporpammupoBaHme. OCHOBHble ynpasnsowme KOHCTpykumn. OTnagka u  TecTupoBaHue.
ABTOHOMHOE 1 KOMMIIEKCHOE TeCTUpOBaHWE. JKCnrlyaTaumoHHast AOKyMeHTauus: pykoBogCcTBO
nosib3oBaTensi, pykKoBOACTBO CUCTEMHOIO NporpaMmmucTa.
4.12. basbl U XpaHuUnuLLa AaHHbIX

MoHATMe ©Ga3bl AaHHbIX U cucTeMy ynpasBneHus 6ason gaHHbIX. OCHOBHble MoLenmu
AaHHbIX: Mepapxuyeckme ceTeBble, PENSLUNOHHbLIE, OOBbEKTHbLIE U OO BEKTHO-OPUEHTUPOBAHHbIE,
00BbEKTHO-PENSUMOHHbBIE, MoAenb AaHHbIX SQL. Buabl knaccudpmkaummn 6a3 gaHHbIX. OCHOBbI
pensuMoHHon anrebpbl. PensuMoHHas mogenb AaHHbiX. [lpyvHUMNbl  HOpManu3auuu,
HopManbHble dopMbl. Obwime cBegeHuss o 43blke SQL. [oHATME XpaHunuwa AaHHbIX,
NPUHUMMNBLI OpraHM3aunmn XxpaHmnuiua.
4.13. N\ICKyCCTBEHHbIN UHTENNEKT

OCHOBHblE MOHATUA WCKYCCTBEHHOrO WHTENmNeKTa, faHHble U 3HaHudA. HanpasneHus
NCKYCCTBEHHOIO MHTENNEKTA; 9KCNEPTHbIE CUCTEMbI, UHXEHEPUSA 3HAHUN, HEYETKUE CUCTEMBI,
HENPOHHblIE  CeTW, TEeHeTU4eckue anropuTMbl, MyribTUareHTHble cuctembl. Mogenu
npeacTaBnNeHnst 3HaHWA: IOrMYeckne MoLenn, OCHOBaHHblE Ha GUHAPHOM N HEYETKOW NOruKe,
ceMaHTnyeckme cetn, gpenmbl. MHCTpyMeHTanbHble CUCTEMblI O0OPabOTKM 3HAHWUW, NA3bIK
Mponor.
4.14. Teopua 6a3 faHHbIX
Mogenb «CyLWHOCTb-CBA3b, NOHATUE, HA3HAYEHMNE CYLLHOCTU, CBOMCTBA, CBA3M, CTEMEHDb CBA3N,
00s13aTenbHOCTL/HEODA3aTENBHOCTL CBA3M.
OrpaHunyeHnsa uenocTtHocT 6asbl JaHHbIX Ha ypoBHe aTpubyTa, KopTexa, OTHolweHus, 6a3sbl
AaHHbIX. CcblloYHas  LENOCTHOCTb, MOTEHUMarnbHble, MNEepPBUYHbIE, BHELUHME  KITHOYM.
OrpanunyerHne NOT NULL. Peanusaunsa orpaHnyeHunin LenocTHOCTU 6a3bl AaHHbIX NPY MOMOLLM
TpurrepoB. [leknapaTuBHble OrpaHNU4YEeHUs LENOCTHOCTU B s3blke SQL.
Hopmanusauua oTHoweHu 6a3bl AaHHbIX. PyHKUMOHAaNbHast 1 MHOro3Ha4YHas 3aBUCMMOCTM.
HopmanbHble dopmbl oTHoweHun B (1H®, 2H®, 3H®, HOBK, 4HD).
CTpyKTYypbl XpaHeHMs1 AaHHbIX. MHOekcupoBaHue gaHHbIX. CTPYKTYpbl MHOEKCOB AAHHbIX.
TpaHsakumn. BocctaHoBneHne paHHbix B npu cbosix. TpaH3akuum u  napannenmnsm.
Cepuanunsauusa TpaH3akumim ¢ NOMOLLbI 6NOKMPOBOK. TYMNNKN.
Onepauuun pensumoHHon anrebpbl. [lonHOTa W 3aMKHYTOCTb  penduuoHHon anrebpsbl.
PensunoHHasa anrebpa un s3bik SQL. Onepatop sa3bika SQL SELECT. CoegnHeHne oTHOLLEHUI
( JOIN), arperaTHble oyHKUMK, rPYNNUPOBKA AaHHbIX.
4.15 Apxutektypa OBM u cucremuoe MO
doHHeMaHOBCKME NpUHLUMNGLI peanu3aunn IBM.
dopmaT KOMaHg U MeToabl agpecauun.
Moagcuctema BBoga/BbiBOAa. Pexmmbl obMeHa uHopMaunen C BHELHUMMW YCTPOMCTBAMM.
Nepapxusa BBoga/BbiBOAA B BbIYUCIIUTENBHOW CUCTEME.
YnpasneHne namaTtblo. duamdeckas n BupTyanbHass namsatb. CTpaHu4Haa opraHuMsauus
namsiTu.
ApPXUTEKTYpPHbIE CNOCObbI NOBbILLEHMSI NPOU3BOANTESNBHOCTM DBM.
CocTosiHMe NOTOKOB B MHOro3afa4yHon CUCTEME C pa3gesfieHMEM BPEMEHN.
Cemadbopsbl. Ix ncnonb3oBaHMe B MHOrOMOTOYHbIX MPUITOXKEHUSAX.
Tynukn B MHOro3agauHbIX NPUAOXEHUsX.

5. Cnncok pekomeHayemMon nutepaTtypbl
1. InbuH B. A. MaTtemaTtunyeckmii aHanus : y4ebHuk : B 2 4. / B.A. UnbuH, B.A. CagoBHuuuni,

B6.X. Cenpos ; Mock. roc. yH-T um. M.B. JlomoHocoBa; nog pea. A.H. TuxoHosa .— M. :
MpocnekT : N3g-Bo Mock. yH-Ta, 2006.
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2. TuxoHoB A.H. uddepeHumnansHble ypasHeHus / A.H. TuxoHos, A.b. Bacunbesa, A.l.
CseLwHukoB ; Mock. roc. yH-T um. M.B.JlomoHocoBa .— U3g. 4-e, ctep. — M. : PUSMATIINT,
2005 .— 253 c.

3. Baxsanos H.C. YucnenHuble meTtoabl / H. C. Baxsanos, H. . >Kuakos, I'. M. KobenbKkoB ;
Mock. roc. yH-T um. M.B. JlomoHocoBa .— 4-e u3g. — M. : BUHOM. J1a6. 3HaHuin, 2006 .— 636
C.

4. nbuH B.A. JluHenHaa anrebpa n aHanutmnyeckasi reometpus / B.A. Unbun, I'.[1. Knm ; Mock.
roc. yH-T um. M.B. JlomoHocoBa .— 3-e n3a., nepepab. n gon. — M. : 13a-Bo Mock. yH-Ta :
MpocnekT, 2007 .— 392 c.

5. TuxoHoB AHgpen Hukonaesud. YpaBHeHust maTeMmatndeckon dmnaunkm / A.H. TuxoHos, A.A.
Camapckun. — 7-e nsg. — M. : I3g-Bo Mock. yH-Ta : Hayka, 2004 .— 798 c.

6. 'MmypmaH B.E. Teopus BeposTHOCTEN N MaTemaTuyeckas ctratuctuka / B.E. F'mypmaH. — M. :
Bbicw. wk., 2004 .— 478 c.

7. HoBukoB ®.A. [lnckpeTtHas matemaTtuka ansa nporpammuctos / ®.A. HoBukoB .— 3-e nsg. —
Cre. [v gp.] : Mutep, 2008 .— 383 c.

8. lymakos N.B. ®apoHos B.B. Delhpi 5. PykoBoacTtBo paspaboTtunka 6a3 gaHHbIX — M.:
Honungx, 2000.

9. Pannu [1. A6cTtpakuma n cTpykTypbl gaHHbix — M.: MUP, 1993.

10. Byu I'. O6bEKTHO-OPMEHTUPOBAHHbBIV aHaNU3 U NPOEKTUPOBAHME C NPUMEPaMUN NPUNOKEHUI
Ha C++/ [ep. c aHrmn.- M.: sgatenbctBo brnHom, 1998.

11. Twokaues H.A., Ceupugos HO.T. Delhpi 5. CosgaHne MynbTMMEANNHbIX NPUAOXEHUN. — M.:
Honunpox, 2000.

12. MaTtBeeB M.I". Mogenn n metoabl ckyccteeHHoro nHtennekta / M.I'. Mateees, A.C.
Csupungos, H.A. AnenHnkoBa — M.: ®uHaHcbl 1 ctatuctmka, 2008.

6. ObpaseL KOHTPOSbHO-N3MEPUTESNBHOIO MaTepuana

1. OcHoBHble 3agauun nuHenHon anrebpol. MeTopq Naycca, meToq NnporoHkn. Metoa
npocTon ntepauum, metog aycca-3engens.

2. CTpykTypa UHdopmaunoHHon cetn. MHoroypoBHeBble mogenu. Moaens B3anmMocBsi3un
OTKPbITbIX CUCTEM.

3. lMpouenypbl 1 hyHKUUKM ANs paboTbl CO CMMCKOM Ha ykasatensax (npoBepka nycToThl,
nobaeneHne, B3ATUE OaHHbIX, MOUCK).

7. BapuaHT otBeTa Ha KM
PasBepHyTbI OTBET B COOTBETCTBUM C [3].

8. Kputepuu oLeHKkn kayecTBa NocTynaroLlero

OKcnepTHasi OLUEeHKa ypOoBHSA 3HaHWU no npegnaraemon nporpamme ot 0 go 100 6annos.
MuHumanbHoe  konnyectBo  6annoB, NOATBepXAawliee  yCnewHoe  NpoxoxaeHue
BCTYNUTENbHOrO UCNbiTaHus, coctaenseT 40 6annos.
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