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Mporpamma paspabotaHa Ha ocHoBe OIOC Bbicwero obpasoBaHMA NO nporpamme
6akanaspunata 02.03.01 MatemaTtunka 1 KOMMNbIOTEPHbIE HAYKU.

1. AHHOTauumM K nporpaMmmMam no HanpasneHUo NOAroTOBKU
02.04.01 «MaTemaTuka u KOMNbIOTEPHbIE Haykn» (o4Hasa coopma obyveHuUs)

1. HaumeHOBaHMe MarucTepckon NporpaMmbiI:
«MatemaTnyeckoe u KOMNbIOTEPHOE MOAENUPOBaHME»

PykoBoauTenb Marmctepckou nporpaMmmbi:
A..-M. H., 3aB. Kadegpon undposbix TexHonorun Kypranmd C.1.

KpaTkoe onucaHue maructepckom nporpaMmmbi:

Mporpamma “MaTemaTtnyeckoe M KOMMbOTEPHOE MOAENMPOBaHME” HanpaBfieHa Ha
OCHOBAaTeslbHOE U3y4YeEHWE COBPEMEHHbIX METOOOB MaTEMATUYECKOTO M KOMMbIOTEPHOrO
MOAENMPOBaHUS B COBPEMEHHOM €eCTECTBO3HaHUMU, TEXHUKE M crneuunarnbHbIX Haykax,
TEOPUN  BbIMUCIIUTENBHOMO  3KCNEPUMEHTA, METOAOB OpraHusdauuMm paboTbl  Ha
COBpPEMEHHOM KOMMNbIOTEPHON TEXHWKe n MHCTPYMEHTasbHbIX cpencTts
nporpaMmMmmpoBaHUsI.

Mporpamma npegnonaraeT u3y4yeHMe METOAOB CUCTEMHOrNO aHanmsa W
KOMMNbIOTEPHOrO MOAENUPOBAHUSA  CHOXHbIX CUCTEM, WHTENMEKTyanbHOro aHanuaa
AAHHbIX, MaTeMaTU4YeCKUX MeTOAOB Hay4yHOW BU3yanusauun, NPUKIagHON CTaTUCTUKMK,
dMHaHCOBOW MaTeMaTukn, Teopuu BcenneckoB, Grid-TexHONOrMn, TEopUU HEeYeTKUX
MHOXECTB B MOAENIMPOBaHMM 3KOHOMUYECKUX 3aday, TeOPEeTUKO-YMCNOBLIX METOOO0B U
anropuTMMUYECKNX OCHOB KpunTorpadumn, METOAOB pPELLEHMS 3aday B TEXHONoruax Java u
JavaScript.

Mporpamma npegycMmaTtpuBaeT  OCBOEHME HaBbIKOB  MCCreaoBaTeNbCKOM
AeATeNlbHOCTU B 0BnacTsx, UCNOMb3yLWNX MaTeMaTndyeckne MeTodbl U KOMMbOTEPHbIE
TEXHoNormm; paspaboTkn 3PPEKTUBHBIX anropuTMOB WM MNpOrpamMm peLleHnst 3agad
yrnpaBneHusi, eCTeCTBO3HaHUA, TEXHUKA U 3KOHOMWKW; NPOrpamMmMHO-MHGOPMaLMOHHOIO
obecneyeHus Hay4YHO-UCccnenoBaTENbCKON, NPOEKTHO- KOHCTPYKTOPCKOWN n
ynpaBneH4Yeckon OesaTenbHOCTUM ANs Hay4yHOo-uccrnegoBaTesibCKMX LEeHTPOB, OpraHoB
ynpaBneHns 1 npoOMBbILLSIEHHONO NPOM3BOACTB, a Takke NpenodaBaHUs MaTeMaTU4YECKNX
ANCUNNANH U MHOPMaTUKK ANa obpasoBaTesibHbIX YYpeXaeHUN.

2. HanmeHoBaHWe MarMcTepcKkom nporpaMmmbi:
«KomMmnbloTepHasa maTemaTuka»

PykoBoguTenb Maructepckon nporpammoi: a.¢.-M. H., npod. 3anpsraes C.A.

KpaTkoe onucaHue maructepckom nporpamMmbi:

Mporpamma  «KomnbloTepHass MaTemaTuka»  HanpaBfeHa Ha  NoAroTOBKY
CaMOCTOSITENbHbIX, BbICOKOKBANMMULMPOBAHHbLIX CNELManuncToB CMOCOOHLIX CTaBUTb W
pewaTtb MexaucuMnnHapHble 3adayun, a Takke NPOBOAWUTb HayyHble UCCreaoBaHus B
obnactM npMMeHeHMsi MeTOAO0B KOMMNbIOTEPHOW MaTeMaTukM B cdepe MpOoeKTUpOBaHUS,
pa3paboTky M co3gaHUsi CUCTEM pacno3HaBaHUs 06pas3oB, B cdepe MaTeMaTU4eCcKoro
obecneyeHnss COBPEMEHHbIX CUCTEM 3alUuTbl MHopMauum M B cdepe MNpUMeHeHUs!
METOA0B MaTeMATMYECKOro NPOrpaMMUpOBaHNs NMPY ONUCaHUN HAHO- N BMO- CUCTEM.

Mporpamma npeanonaraetT MOArOTOBKY ANs MNPOAOIHKEHUS WCCNeAOoBaHUA B
acnupaHType 1 camocTosiTenbHOW negarornyeckon paboTsbl B Bysax. 1o nporpamme moryT
obyyaTbcs GakanaBpbl MaTeMaTuKW, WH(POPMALMOHHbLIX CUCTEM, WH(OPMALMOHHBIX
CUCTEM U TEXHOMOMIA, NPUKIAAHON MaTEMaTUKN U MHAOPMATUKKN, U3NKN
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3. «<MHopmMaTHKa (KOMNbIOTEPHbIE HAYKU) KaK BTOpPasA KOMMEeTeHLUsA»
PykoBoguTenb Maructepckom nporpammbi: K.d.-M.H., aou. Kpbinoseukuin A.A.

KpaTkoe onucaHue Marmctepckom nporpaMmmbi:

Maructepckaa nporpamma OpPWEHTUPOBaHa Ha nuvu, OKOH4YMBLUMX Gakanaepuar,
crneumanuTeT UM MarucTpatypy no HanpabneHUsIM, He CBA3aHHbIM C MHAOPMAaLMOHHbIM
TexHonormamun. Llenb [aHHOM Maructepckom nporpammbl — (popmupoBaHue Y
obyvarowmxca  6a3oBbIX  KOMMNETEHUMA B 06nacT  KOMMNbIOTEPHbIX  Hayk MU
NH(POPMALMOHHBIX TEXHOMOMMA, C TemM 4YTOObl OHM MOrMM MX WCMNONb30OBaTb B TOW
npegMeTHon obnactn, No KOTOpPOM MNonyyunu npegbigywee obpasoBaHue. Kpome Toro,
BbINYCKHMKN [aHHOW MaructpaTypbl CMOryT paboTtaTb  cneuvanuctamum B obnactm
KOMMNbIOTEPHbLIX M MHGOPMALMOHHBIX  TexHonormn. B npouecce  oby4veHus
npegycMaTpmBaeTcs MofnyyYeHne crnegywmnx npodeccuoHanbHbiX KOMMAETEHUUW Mo
cnedyloWwunM pasgenamMm KOMMbITEPHbIX HayK: TeopeTMyeckne OCHOBbI WH(OpMaTUKW,
OnepaunoHHbIe CUCTEMbI, CETU U CeTeBble TeXHONornn, 6asbl AaHHbIX, anropuTMbl U
CTPYKTYPbl OaHHbIX, OO bEKTHO-OPUEHTMPOBAHHOE NporpammupoBaHne, Web-TexHonoruu,
Data Mining, nporpaMMHasi UHXXeHepus

BCTyHI/ITe.HbHoe ncnbiTaHune no aAuncuumniuHe «KOMHbIOTeprIe n
MaTeMaTn4eCKnue Haykm»
CDopma BCTYNMUTENMbHOIO UCNbITaHUA: MMCbMEHHbIN 3K3aMEH.

I'Iporpamma BCTYNUTENbHOro UcnbitTaHna no gucunninuHe
«KOMI'II:IOTeprIe n mateMmaTndeCKkne Haykm»

2. CoctaButenu: AnrasuHoB 3.K., npodeccop, 3aB. kadegpon VC, Tokayes H.A.,
AoueHT, 3aB. kadeapon NMuAT, KypranuH C.[1., npodeccop, 3aB. kadeapon LT,
KpbinoBeukun A.A., OOUEHT, AoOUEHT Kadeapb! LIT.

3. OCHOBHbIe 3HaHUSA, YMEHUS U HaBbIKWU, KOTOPbIMUX AOJSKEH obnaaaTtb
NoCTynaroLun.

[lomKkeH 3HaThb:

- OCHOBHblE€ MOHATMS U MEeTOoAbl MaTteMaTU4yecKoro aHanusa, nuHenHon anrebpbl,
3N1IEMEHTOB MaTemMaTU4eCcKou NOTUKN, ANCKPETHOM MaTeMaTUKu, Teopun
AndodoepeHumarnbHbiX YpaBHEHUA W 3NIEMEHTOB TEOPUW YPaBHEHUA MaTemMaTU4ecKomn
U13MKK, TEOPUN BEPOSTHOCTEM U MaTEMaTUYECKOW CTaTUCTUKW, CryvanHbIX NPOLEeCcCoB,
CTaTUCTMYECKOrO OLEHMBAHMSA U NPOBEPKN MNOTE3, CTaTUCTUYECKMX MeTOA0B 06paboTkm
3KCNepuMeHTasbHbIX AaHHbIX, 3N1IEMEHTOB TEOPUN OYHKLIMIA KOMMITEKCHOIO NEPEMEHHOrO.

- OonepauuoHHblE CUCTEMbI, NPUHUMNLI ynpaBneHus ceTbio IBM; oaunH 3 s3bIKOB
NporpaMMUpOBaHUS, CTPYKTYPY HoKasnbHbIX W rnobanbHbIX BblYUCNUTENBHBLIX CETEN;
CTPYKTYpPbl AaHHbIX, CTPYKTYpPY, COCTaB U CBOMCTBA MH(POPMALMOHHBIX MPOLIECCOB, CUCTEM
n TexHonorun, 6asoBble N NpuUKNagHble NHPOPMAaLMOHHbIE TEXHOMOMMK, KraccuduKkaumio
WH(POPMAUMNOHHBIX ~ CMUCTEM, NpUHUMNBI M 6a3oBble  KOHUENUMM  TEXHOMOMNN
NporpaMMnpOBaHUS, OCHOBHbIE MONOXEHUS Teopunm 0as U XpaHUNUW, AaHHbIX, 0as3s
3HaHWN, OCHOBHblE BMAbl U nNpoueaypbl 06paboTkM MHGOpMaUUKN, TEOPUID TEXHONOrUN
MCKYCCTBEHHOrO MHTENNEKTa, COCTaB W CTPYKTYPY WMHCTPYMEHTanbHbIX CPeacTs,
MEeToL0n0orMm pa3paboTkn 1 NPOEKTUPOBaAHUSA UHPOPMALNOHHBIX CUCTEM.

[ormxeH ymeTs:
- NPUMEHATb MaTemMaTuyeckne MeToabl Npu pelleHun npodeccrnoHanbHbIX 3agad
MOBbILLEHHOW CIOXHOCTMW.



[omkeH UMeTb HaBbIKN:

- MOCTPOEHUs MaTemaTudeckom MoAenu npodeccuoHanbHbIX 3agad U
cogepXaTenbHoON MHTepnpeTaunn Nony4YeHHbIX pe3ynbTaTos.

- pabotaTtb B KayecTBe nMofb3oBaTend C MNepcoHasnbHbIM KOMMbOTEPOM MU
NporpaMMHbIMK cpeacTBaMy 0OLero HasHadeHusi, UCNOoSb30BaTb A3bIKM U CUCTEMbI
nporpamMmupoBaHnst  Ons  peweHnsa npodeccrmoHanbHblX  3agad, paspabartbiBaTb
NHPOPMALNOHHO-NOMMYECKYH0, (PYHKLUNOHAMBHYIO U 0OBEKTHO-OPUEHTUPOBAHHYIO MOAENN
WHPOPMALMOHHBLIX CUCTEM, MOAENW [AaHHbIX, WHCTannuposaTb, TeCTMpoBaTb U
MCNoNb3oBaTb MPOrpaMMHbIE  KOMMOHEHTbl  MHAOPMALMOHHBLIX CUCTEM, MPUMEHSTb
NHPOPMALMNOHHBIE TEXHOMNOMMU NPU MPOEKTUPOBaHUUN NH(POPMALIMOHHBIX CUCTEM;

- noucka M obmeHa uHoOpMauMen B JoKanbHbIX U rMob6anbHbIX KOMMObITEPHbIX
ceTax, NpeAcTaBneHnss N aHanu3a AaHHbIX U 3HaHW O npegMeTHon obnactu, paboTbl C
MeTo4aMn 1 cpefcTBaMy aHanu3a M peanusauuu npoekta MH(OPMaUNOHHOW CUCTEMBI,
BNageHnsa s3blkamu npouenypHoro n 06bEKTHO-OPUEHTUPOBAHHOMO MPOrpaMMUPOBaHMS,
WHCTPYMEHTarnbHbIMKM  cpeactBamMn  0b6paboTkn  MHOpMaunn,  MHTENNeKTyanbHOro
aHanusa AaHHbIX, BflafeHUa WHTenneKkTyanbHbIMU TEXHONOMMAMU NOSAEPXKKN NPUHATUSA
peLleHun.

4. TemaTuyecKkum nnaH.
4.1 MatemaTtnyeckmi aHanua
1. Teopema BenepwTtpacca 0 Makcumyme n MUHUMYME HenpepbiBHON OYHKLUMN.
2. ®opmyna Tenrnopa € oCcTaToOYHbIM YrieHOM B doopMe JlarpaHxa, C OCTaTO4YHbIM
yrneHom B popme lNeaHo.
3. WHTerpan PumaHa ¢ nepemMeHHbIM BepxHUM npegernoMm. CyuwecTBoBaHue
nepBoobpasHom HenpepbiBHOW hyHKUnK. Dopmyna HetoToHa-JlenbHumua.
4. Ycnosue He3aBUCUMOCTU KPUBOSIMHEWMHOrO WHTEerpana oT MyTU UHTErpupoBaHUS.
dopmyna NpuHa.
5. ®yHKUUM KOMMNIIEKCHOTO NEepeMeHHOoro: nokasartenbHas, CUHYC, KOCUHYC. OCHOBHbIE
CBOMCTBA.
4.2 OndpdpepeHumansbHble ypaBHEHUS
1. YpaBHeHus C pa3genstowmmMmcsa nepeMeHHbIMU.
2. YpaBHeHus B nonHbix guddepeHunanax.
3. JlnHenHble opHopoAHble auddepeHunanbHble YpaBHEHUSS C  NOCTOSIHHbIMU

KO3dhpuLUMEHTaMMU.

4. CBoiCTBa pELIEHNUA CUCTEM JIMHENHbLIX OAHOPOAHbLIX AnddepeHumanbHbIX
YpaBHEHUI.

5. CBonCTBa pELIEHUA CUCTEM JIMHENHbIX HEOAHOPOAHbIX AnddepeHumanbHbIX
YpaBHEHUI.

6. JIMHelHble ypaBHEHMS B YaCTHbIX NPOM3BOAHbIX NEPBOro Nnopsiaka.

4.3 Anrebpa n reomeTtpus

1. Cuctembl NUHENHLIX ypaBHEHUW, paBHocurbHble CJTY, KpuTepun COBMECTHOCTMU
Chny, pewenune CITY meTogom nocnenoBaTesibHOr0 UCKIHOYEHNSA NEPEMEHHbIX.

2. Onpegenutenu, X CBOWCTBA, pasnoXeHue onpeaenutens no CTpoke unm ctonoéuy,
npasuno Kpamepa.

3. BekTopHble npocTpaHcTBa, UX CBOWCTBA, fIMHEWHAsA 3aBUCUMOCTb U JIMHEWNHasi
HEe3aBUCMMOCTb BEKTOPOB, pasrioXeHne Bektopa no 6asucy.

4. JInHenHble onepaTopbl, CBSA3b MeXay MaTpuuyamuy JNIMHEWHOro  onepaTtopa
OTHOCUTENbHO pasfMyHbiX 6a3ncoB, COOCTBEHHbIE BEKTOPbl U COGCTBEHHbIE
3HaYeHUs1, XapaKTepUCTMYeCcKoe ypaBHEHHE.

5. lNpsimasa Ha NNIOCKOCTU: cnocobbl 3a4aHnNA 1 BbIBO4 YPaBHEHUN.



4.4 MeToabl BbIMUCNEHNN
1. WHTepnonupoBaHue n npubnmkeHne yHKunn. VIHTepnonsumoHHbIE MHOFOYSIEHBI
JNarpanxa, HetoToHa. CnnanHbl. [locTpoeHne Kybnyeckoro MHTEPNOSSALMOHHOIO
crnnanHa.
2. KBagpaTtypHble hopmynbl NPAMOYrofnibHUKOB, Tpaneuun, CUMNCOHa, OLIEHKM
norpewuHocTn. KBagpatypHble oopmynbl aycca. KpaTHble nHTerpansi.
3. OcHoBHble 3agayv nuHenHoun anrebpol. MeTog Maycca, meTog nporoHkn. MeTtoa
npocTon ntepauuun, metop "aycca-3engens.
4. TMpnbnuxeHHble meToabl peweHnsa ONY. Metog Snnepa. Mogudukaumm metoaa
Annepa. Metoapbl PyHre-KyTtTa.
5. lMpubnmxkeHHble MeToabl peLeHNs YpaBHEHN B YACTHbIX NPON3BOAHbIX.
4.5 YpaBHeHNa maTeMaTu4eckon nsmku
1. dusnyeckme 3agayun, NPUBOASALLME K YPABHEHNSM B YACTHbIX NPOU3BOAHbIX.
2. Knaccudgukaums ypaBHEHUN B YaCTHbIX MPOM3BOAHbBIX BTOPOro nopsiaka.
3. YpaBHeHus runepbonunyeckoro Tuna. Metog dypoe. Popmyna Janambepa.
4. YpaBHeHust napabonmyeckoro Tuna. PyHKLUMS MCTOYHUKA NS ypaBHEHNS
TEennonpoBOogHOCTMU.
5. Kpaesble 3agauun anga ypasHeHus Jlannaca.
6. O6wue cBoMCTBa rAapMOHNYECKNX OYHKLINIA.
4.6 Teopnsa BEpOSATHOCTEN U MaTeMaTUyeckasi CTaTUCTUKa
1. Knaccudpumkaumsa criydanHbiX BenUYMH. YucrnoBble XapakTepPUCTUKM  CryYanHbIX
BENNYNH.
MNpenenbHas Teopema TeOpUN BEPOATHOCTEN.
ToyeyHble OLEHKM HEeW3BECTHbIX NMapameTpoB: onpeferieHusi, CBOMCTBA, MeTonbl
HaXoXOeHWs.
KpuTepuii cornacus y>2.
dopmyna baneca.
. PacnpepeneHne Naycca.
VICerTHaﬂ MaTemMaTuKka n MmaTemaTuyeckas norvka
Bynesckne yHKUMM 1 cnocobbl UX NpeacTaBreHus.
lMonHoTa 1 HENPOTUBOPEYUBOCTb FIOMMKM BbICKa3blBaHWUN.
OrpaHunyeHHble geTepMuHNpoBaHHble pyHKuum (O4P) n KOHeYHble aBTOMaThI.
Heobxoaumble 1 gocTaTouHble  YCrOBUS  OAHO3HAYHOCTM  andaBUTHOrO
KOOVPOBaHMsI.
5. PeKkypcuBHbie 1 Bbluncinmble (N0 ThOPUHIY) yHKUMN.
4.8. OcHOBbI NporpamMmmMmMpoBaHng
OnepaunoHHblE CUCTEMbI, Ha3HavyeHue , BbINonHAeMble yHKUMK. [MpuHLMNGI
ynpaeneHus cetbto IBM. TexHonornyeckne npuHUMnbl co3gaHna nporpaMmm. CUHTaKCUC U
CEMaHTMKa S3bIKOB NMporpaMMmnpoBaHuns. Peanusaumsi OCHOBHbIX YNpaBnsowmx CTPYKTYp
B A3blkax nporpammupoBaHus [lackane wn CW. T[Mapagurmbl nporpaMMmMpoBaHUSA:
npouenypHas, oeknapaTtneHasi, 00bEKTHO-OPUEHTUPOBAHHAS.
4.9. O6BHEKTHO-OPUEHTUPOBAHHbLIN NOAX0A K pa3paboTke nporpamm
[MpocTble M CnoXxHble NporpamMmMHble cucTeMbl. Mlepapxms abecTpakuumn, KOHUenuus
OOI1. HacnepoBsaHue, chepa gencTBMA MeToaa, aBTopusauusa 4ocTyna, paclumpsaeMocTb
obbekToB. Hacnenyemble ctatuyeckme metoabl. BupTyanbHble MeToabl 1 NOAMMOpPU3Mm.
AnHamunyeckmne 06bekTbl. KOHCTPYKTOPbI U 4EeCTPYKTOPbI.
4.10. OCHOBHblE NOHATUSA CTPYKTYP AaHHbIX
Tpu YypOBHA ONUCAHWA CTPYKTYP [AdaHHbIX: (YHKUMOHANbHas cneuudukauns,
norun4yeckoe onucaHune, puandeckoe npeacrasneHme. KoHuenuma tnuna gaHHbix. CosgaHue
crvcka, NpPOCMOTP CruCKa, BKMIOYEHWEe B CMNUCOK W yaaneHue K3 Crvcka 3NeMeHTOB.
lMNoHaTMe cteka. MNMakeT npouenyp PyHKUMOHaNbLHOU cneundgukaumn. buHapHble aepeBbs.
CopTnpoBKKU 1 nx knaccudmkaums.
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4.11. TexHonorns nporpaMmmMmMpoBaHus

OreMeHThI TexHonoruu nporpaMmMupoBaHus. Ceownctea nporpamMmsi:
paboToOCNOCOBHOCTb, 4YMTabenbHOCTb, 3(PEEKTUBHOCTL, 3aTpaTbl Ha pa3paboTky,
CTOMMOCTb COMPOBOXAEHMSA. YKU3HEHHbIN UMK nporpammbl. [1poekTbl m cnocobbl nx
npeacTtasneHnda. Hucxogswas m Bocxoaswas TexHonornsa nporpammupoBaHus. Metog
BEpTUKANbLHOrO  CroeHusi,  B3ammopencteume  cnoeB.  OnpegeneHve  moayng,
nporpaMmupoBaHve  Moaynew. CTpyKkTypHOE  nporpamMmmupoBaHue. OcCHOBHble
ynpasnsoowme KoHCTpykumn. OTnagka u TecTupoBaHMe. ABTOHOMHOE W KOMMIIEKCHOE
TeCTUpoBaHue. JKCnriyaTauMoHHas  [AOKYMeHTauus: pPyKoBOACTBO  MOfb3oBaTens,
PYKOBOLCTBO CUCTEMHOrO NporpaMmMmncTa.
4.12. basbl U XpaHunuwia AaHHbIX

MoHaTue 6a3sbl AaHHbIX N cucTemy ynpasneHns 6ason gaHHbIX. OCHOBHblE MOAENU
OaHHbIX:  Mepapxuyeckme ceTeBble, pensuuoHHble, OObekTHble U OBbEeKTHO-
OPVEHTUPOBaAHHbIE,  OOBEKTHO-PENALUMOHHbIE,  MoAenb  AdaHHblX  SQL.  Bwugpl
knaccudukaumm 6a3 gaHHbix. OCHOBbI pensumMoHHoM anredpbl. PensumMoHHas moaenb
AaHHbIX. [puHUMNBI HOpManu3aumu, HopmarnbHble dopmbl. Obmne cBeaeHusa o A3bike
SQL. lNMoHAaTHe xpaHmnuuia gaHHbIX, NPUHLUUMLI OpraHM3auumn XxpaHmnuuia.
4.13. N\cKyCCTBEHHbIN UHTENIEKT

OCHOBHbIE MOHATUSA UCKYCCTBEHHOIO MHTEMNMEKTa, AaHHble U 3HaHuA. HanpaeneHus
MCKYCCTBEHHOIO WHTENNEKTa; 3KCNEepPTHblE CUCTEMbI, WHXEHEpUs 3HaHUKN, HedeTkue
CUCTEMbI, HEWPOHHble CeTW, reHeTUYecKkMe arnropuTMbl, MyfbTUAreHTHble CUCTEMBI.
Mogenu npeactaBneHns 3HaHWW: NOrMYeckne MoLenu, OCHOBaHHble Ha OGuMHapHOM W
HEeYeTKOM JIOTMKe, CeMaHTU4eckne ceTn, penumbl. WHCTpyMeHTarnbHble CUCTEMBI
06paboTkn 3HaHUK, A3bIK [Mponor.
4.14. Teopus 6a3 gaHHbIX
Mogenb «CyLHOCTb-CBSI3b, MOHATUE, Ha3HaA4YeHNe CYLLHOCTWU, CBOWCTBA, CBSA3WU, CTEMNeHb
CBSA3N, 0b6sa3aTenNbHOCTL/HEODA3ATENBHOCTL CBA3N.
OrpaHnyeHns uenoctHoCcTn 6asbl AaHHbIX Ha YpoBHe aTpubyTa, KopTexa, OTHOLUEHUS,
6a3bl AaHHbIX. CcblNoYyHas UenoCcTHOCTb, NOTeHUnarbHble, NepBUYHbIE, BHELLHUE KIHOYM.
OrpaHnyerne NOT NULL. Peanusaums orpaHMyeHun LIENTIOCTHOCTM ©asbl AaHHbIX Npw
nomoLum Tpurrepos. [leknapaTnBHble OrpaHNYeHUs LenniocTHOCTU B A3blke SQL.
Hopmanusaumna oTHoweHun 6asbl  gaHHbiX.  PyHKUMOHANbHAs W MHOro3Ha4yHas
3aBucnmocTn. HopmanbeHbie doopmbl oTHoweHun b (1HP, 2H®, 3H®, HOBK, 4H®).
CTpyKTypbl XpaHeHust AaHHbIX. MHOekcupoBaHne AaHHbIX. CTPYKTYpbl MHAEKCOB AaHHbIX.
TpaH3akumn. BocctaHoBneHne aaHHbix B npu cbosx. TpaH3akumm v napannenusm.
Cepuvanunsauus TpaH3akuum ¢ NOMOLLbH BNOKMPOBOK. TYMNMKN.
Onepauun pendunoHHon anrebpbl. [lonHOTa M 3aMKHYTOCTb pPensiuMoHHON anrebpsbl.
PensumoHHaa anrebpa mn a3bik SQL. Onepatop sa3bika SQL SELECT. CoeguHeHue
oTHoweHun ( JOIN), arperaTHble YHKLMW, TPYNNUPOBKA OAHHbIX.
4.15 Apxutektypa 9BM u cucremuoe NO
doHHENMaHOBCKME NpuHLMNbLI peanu3aunn IBM.
dopmaT KOMaHA U MeToabl agpecauuu.
Mogcmuctema  BBOga/BbiBOAa. Pexmmbl  obmeHa  MHpopMaumen ¢ BHELHUMMU
ycTponcTBamu. Viepapxmsi BBoga/BbiBoAa B BbIHUCIIUTENBHON CUCTEME.
Ynpasnenne namatbto. Pusmyeckas n BupTyanbHaa namatb. CTpaHu4Has opraHusauus
namsaTu.
ApXUTEKTYPHbIE CNOCObbI NOBbLILLEHNS NPON3BOAUTENBHOCTM OBM.
CocTosiHMe NOTOKOB B MHOr03aayHoON cucTeMe C pasgeneHMeM BpeEMEHM.
Cemadhopsbl. x ncnonb3oBaHne B MHOrOMOTOYHbIX MPUIOXKEHNSX.
Tynukn B MHOro3aga4HbIx NPUNOXKEeHUNX.



5. Cnucok pekomeHayeMoun nutepaTtypbl

1. inbuH B. A. MaTematmnyecknin aHanus : y4ebHuk : B 2 4. / B.A. NnbuH, B.A.
CaposHuyun, 6.X. CeHgos ; Mock. roc. yH-T um. M.B. JlomoHocoBa; nog pea. A.H.
TuxoHoBa .— M. : TpocnekT : N3g-Bo Mock. yH-Ta, 2006.

2. TuxoHoB A.H. OuddepeHumansHble ypaBHeHus / A.H. TuxoHos, A.b. Bacuneesa, A.l.
CseLwHukoB ; Mock. roc. yH-T um. M.B.JlomoHocoBa .— U3g. 4-e, ctep. — M. :
PUBMATIINT, 2005 .— 253 c.

3. Baxsanos H.C. YucnenHble metoabl / H. C. Baxsanos, H. . >Kugkos, . M. KobenbkoB
; Mock. roc. yH-T uMm. M.B. JlomoHocoBa .— 4-e usg. — M. : BUUHOM. J1a6. 3HaHun, 2006
— 636 c.

4. nbuH B.A. IluHenHas anrebpa n aHanuTtudeckas reometpusa / B.A. nbuH, 4. Kum ;
Mock. roc. yH-T um. M.B. JlomoHocoBa .— 3-e u3a., nepepab. n gon. — M. : U3g-8o Mock.
yH-Ta : [MpocnekT, 2007 .— 392 c.

5. TuxoHoB AHgpen Hukonaesmy. YpaBHeHus matematmnyeckon pmsnkm / A.H. TnuxoHos,
A.A. Camapckun. — 7-e nsg. — M. : I3g-Bo Mock. yH-Ta : Hayka, 2004 .— 798 c.

6. 'mypmaH B.E. Teopus BeposTHOCTEN N MaTemaTuyeckasi ctatuctuka / B.E. TmypmaH.
— M. : Bbicw. wk., 2004 .— 478 c.

7. HoBukoB ®.A. [InckpeTHass matematumka ans nporpammuctos / ®.A. HoBukoB .— 3-e
nsg. — CI6. [v gp.] : Nutep, 2008 .— 383 c.

8. lymakos N.B. ®apoHos B.B. Delhpi 5. PykoBoacTteo pa3paboTynka 6a3 gaHHbIXx — M.:
Honugx, 2000.

9. Pannu [1. A6cTpakuma n cTpykTypbl AaHHbix — M.: MUP, 1993.

10. by4 I'. OB6BbEKTHO-OPMEHTUPOBAHHBIM aHaNn3 U NPOEeKTUPOBaHME C NpUMepamm
npunoxeHun Ha C++/ lNep. ¢ aHrn.- M.: 3pgaTtenbcteo bruHom, 1998.

11. Trokayes H.A., Caupugos HO.T. Delhpi 5. CosgaHne MynbTUMEANNHBIX NPUOXKEHUN. —
M.: Horimax, 2000.

12. MatBeeB M.I". Mogenu n metoabl ckycctBeHHoro uHtennekta / M.I'. Mateees, A.C.
Ceupugos, H.A. AnerntHmkoBa — M.: ®uHaHcbl 1 ctatuctmka, 2008.

6. O6paseL KOHTPONbHO-M3MEPUTENBHOIO MaTepuana

1. OcHoBHble 3agayn nuHenHon anrebpol. MeTog Maycca, meTtog nporoHkn. MeTtoa
npocTon ntepauuun, metop aycca-3engens.

2. CtpykTypa nHgopmaumoHHon cetu. MHoroypoBHeBble mogenu. Moaenb
B3aMMOCBS3U OTKPbITbIX CUCTEM.

3. lMpouenypbl 1 byHKUMKM Ans paboTbl CO CMMCKOM Ha ykasatensax (npoBepka
nycToThbl, A0BaBneHne, B3siTUE AaHHbIX, MOUCK).

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

8. Kputepumn oueHkn kadecTBa NoCTynaroLero

OKcnepTHasi oueHKa YpOBHS 3HaHUW no npeanaraemon nporpamme ot 0 go 100
6annos. MnHumaneHoe KonnyecTso Gannos, NOATBEPXKAAKOLLEE YCNEeLHoe NPOXOXAeHNe
BCTYNUTENBHOIO MUCNbITaHUA, coctasnsaeTt 40 6annos.
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