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Mporpamma paspaboTtaHa Ha ocHoBe ®I'OC BhiclIero obpasoBaHus Mo nporpaMmme
bakanaespmnata 09.03.02 MIHdopMaLMOHHbLIE CUCTEMBI N TEXHONOMK

1. AHHOTauUM K NporpaMmmMam fno HanpasfieHUO NOATOTOBKMU
UHdopmMaunoHHble cucTeMbl U TexHornorum (o4yHas copma obyyeHus)

1. «KAHanNn3 n cuHTe3 NHPOPMaLMOHHbLIX CUCTEM»

PykoBoantens marMctepckon nporpammbl — 3aBeaylowmin kapeapon MHEGPOPMaUMOHHbIX
cucTeMm, JokTop oums.-mat. Hayk, npodeccop AnrasnHos 3.K.

KpaTkoe onucaHue mMaructepckou nporpamMmmbi:

Marnctepckaa nporpamma npeacTtasnsetr cobon komnnekc obpasoBaTesSibHbIX
KypCOB, CEMUHaPCKUX 3aHATUA U nabopaTopHbix paboT no MeTogam, TEeXHOMNOrnsMm wu
npakTuke paspaboTkm maTtemaTMyeckoro un nporpammHoro obecneyeHuss B obnactu
aHanu3a M CUHTe3a MHMOPMALMOHHBIX U MH(OPMALMOHHO-U3MEPUTENBHBLIX CUCTEM,
MeTOA0B M cpeAcTB 06paboTkm CUrHanoB 1 n3obpaxxeHu B MIHPOPMaLMOHHbBIX CUCTEMAX.
[aHHas obnactb, Hapagy CO 3HaHUAMM W HaBblkamu paboTbl B obnactm
MHOPMAaLMOHHBIX TEXHONOrMK, TpebyeT OT uccrnegosaTenen U paspaboTymkoB yMEHNS B
ckKaTble CPOKM aHanuauMpoBaTb, TBOpYECKM MNepepabaTtbiBaTb M co3faBaTb AOCTAaTOYHO
CMNOXHble anropuTMbl M NpPOrpaMMmHble pelweHus. B pamkax nporpammbl  garoTcs
A0CTaToOYHble OCHOBbLI AN YCNELWHOWN AanbHenwen aeaTenibHoCTn B obrnactu obpaboTku
W aHanuMsa MynbTUMeOUMHOW WHopMauun, a Takke WHpopmaumn, [obbiBaeMon B
WHOPMALMOHHO-U3MEPUTESTbHBIX ~ CUCTEMAaX  pPasfiIMYHOro  HasHaveHus  (CUCTeMb
A9POKOCMUYECKOTO M PagUOMOHUTOPUHIA, CUCTEMbl KOHTPONS M 3almnTbl TEXHUYECKUX
KaHarnoB YTeYknm MHpopMaLMn, CUCTEMbI BbICOKOTOMHOM KOOPAMHATOMETPUMU, CUCTEMDI
BGrMomeTpuryeckon naeHTUdunKaumm MMYHOCTH 1 Np.).

BbinyckHWK JormKkeH ObiTb NOArOTOBIEH K AeATeNbHOCTU, Tpebytowen yrnybneHHon
dyHOaMeHTanbHON 1 NPOodeCcCUOHanbHOM NOArOTOBKU, B TOM YMUCME K aHanMTUYECKOMW,
Hay4HO-UccneaoBaTeNbCKON AeATeNbHOCTM U pa3paboTke Mo NpobrnemaTuke CUHTE3a U
aHanusa MHMPOPMALMOHHO-U3MEPUTESTbHLIX CUCTEM C MNPUMEHEHUEM COBPEMEHHbIX
WHOPMAUMOHHBLIX  TEXHOMOMMM B HayYHO-UCCreaoBaTeNbCKUX,  KOHCTPYKTOPCKUX,
oOpasoBaTeNbHbIX YYpexXaeHUsIX N KOMMEepPYECKUX CTPyKTypax. Marmctp OOfmkeH Takke
OblTb rOTOB K NpenogaBaHuMio LMKMa OUCUUNUMH (CUCTEMHLIM aHanus, MoAenupoBaHue
CUCTEM, MPOEKTUPOBAHUE WMHAOPMALMOHHBLIX CUCTEM, UudpoBas obpaboTka cuUrHamnos,
obpaboTka nsobpaxeHun, pacnosHaBaHne obpasos 1 Ap.) HanpasneHns.

2. «kKoMMyHUKaLMNOHHbIE TEXHONOMNN»

PykoBoaunten mMaructepckon nporpammbl —  JOKTOp uM3.-MaTt. Hayk, npodeccop
Hevaes 10.b.

KpaTtkoe onncaHme maructepCckom nporpammbil:

Mporpamma OpPUEHTMpPOBAHa Ha yrnybneHHyto dyHOAMEHTarbHYO 7
npodeccuoHanbHyt0  NOArOTOBKY  UccregoBaTtenen, Bragewwux  COBPEMEHHbIMU
MeTogamu B 06ractu TenekKoOMMYHUKaLMOHHBLIX CUCTEM, NEPCNEKTUBHBIMU TEXHOSTOrUSIMN
NPOEKTUPOBaHUSA OTAESIbHbIX YCTPOMUCTB U CUCTEM B LIESIOM, CMOCOBHbLIX OCYLLECTBASATb
aHanNUTUYECKYlD U TEXHUYECKYD  AedTenbHOoCTb  npy  pabote B Hay4vHO-
nccrnegoBaTesnibCkux, obpasoBaTeNibHbIX YYpPeXOeHUSX WM KOMMEPYECKUX CTPYKTypax,
HanpaeneHne paboTbl KOTOPbIX TECHO CBA3aHbl C MHGOPMALMOHHLIMW MpoLeccaMmn B
TeneKoOMMYHUKaLMSIX.

3. «MHhbopmaTKa Kak BTOpas KOMNeTeHUMA»
PykoBoantens Maructepckon nporpammbl — 3aBeayomin kacdeapon MHGOOPMaLMOHHbIX
cucTeMm, JokTop oums.-mat. Hayk, npodeccop AnrasnHos 3.K.



KpaTkoe onncaHue mMaructepckou nporpamMmmbi:

Marnctepckaa nporpamMma OpMEHTUPOBaHa Ha Nnvu, OKOHYMBLUMX Gakanaspwuar,
cneunanuTeT UNu maructpatypy no HanpaefeHUaM, He CBA3aHHbIM C MHPOPMAaLMOHHBIM
TexHonoramn. Llenb gaHHOWM  Marmctepckom nporpammbl — OpPMUPOBaHME Y
oby4varowmxca  6a3oBbIX  KOMNeTeHUMA B 06MacTM  KOMMbIOTEPHbIX  HayKk MU
WHOPMALUMOHHBLIX TEXHOMOMMA, C TeM YTOBbl OHM MOMMM MX WUCMONb30BaTb B TOW
npegmMeTHon obnacTtu, No KOTOpoW nony4vnu npegpigyliee obpasoBaHue. Kpome Toro,
BbIMYCKHMKM [OaHHOM MarucTpaTypbl CMOryt paboTtatb  crneuymanuctamum B obnacTtu
KOMNbIOTEPHBIX U MH(OPMAUMOHHLIX  TexHorormhn. B npouecce  obyyeHus
npegycMmaTpuBaeTcsl nosfiydeHne crneayrwmx npogeccuoHanbHbiX KOMMAETEHUUM no
cnefywowuM pasgenamMm KOMMbITEPHbIX HayK: TeopeTuyeckue OCHOBblI MH(OPMaTUKMK,
onepaumoHHble CUCTEMbI, CETU WU CeTeBble TexXHoMormu, 6asbl AaHHbIX, anropuTMbl U
CTPYKTYpPbl AaHHbIX, OOBEKTHO-OPUEHTUPOBAHHOE NporpaMmmupoBaHue, Web-TexHonoruu,
Data Mining, nporpaMmHasi MHXXeHepus

4. «TexHonorma paspadboTkm HPOPMaLMOHHLIX CUCTEM»

PykoBoantenb Maructepckon nporpamMmmbl — 3aBeayroLwmin kKageapon nporpaMmMmupoBaHus
N MHOPMALMOHHBIX TEXHOMOMMI, KaHaMAAaT pus-maT. Hayk, aoueHT TiokadeB H.A.
KpaTtkoe onncaHmne maructepckom nporpammbil:

[Mporpamma nocesiLeHa U3y4eHnto OCHOBHbIX KaTeropmasibHbIX NOHATUIA CUCTEMHOTO,
Nno3HaBaTefIbHOr0 M KOHCTPYKTMBHOIMO MOAXOLOB, €CTEeCTBEHHbIX W UCKYCCTBEHHbIX
(TEXHUYECKMX) CUCTEM, NOHATUSA aHanNu3a N cMHTEe3a CUCTEMBbI, NPobnemMbl 4EKOMMNO3NLUN,
NMOHATUSA OPraHM3aUMOHHON U PYHKUMOHASNIbHOW CTPYKTYpPbl MHAOPMALMOHHOW CUCTEMBI,
3TanoB MakpO M MUKPO TMPOEKTUPOBAHMA WU WX  XapaKTEepPUCTUKW, KpUTepumn
3 EKTUBHOCTN, MOAENen npeacrtaBfneHns WHMPOPMALUMOHHBLIX CUCTEM, METOAUKMN
KOHCTpYMpoBaHus Moaenen AaHHbIX, CyOBbEKTUBHON NPOM3BOANTENBHOCTHN
nHdopmMmaumoHHon cuctembl. ObbekTaMmn npodeccnoHanbHOW AesATENbHOCTU MarucTpa
ABNAITCA NHPOPMALUMNOHHbIE CUCTEMBI U CETU, UX MaTeMaTn4eckoe, MHPOPMaLIMOHHOE 1~
nporpaMmmHoe obecrneyeHne, Crnocodbbl W MeToAbl MPOEKTUPOBAHUS, OTNagKw,
NPON3BOACTBA M JKCNsyaTaumMm TEXHUYECKNX N MPOrpamMMHbIX CPeaCTB MH(POPMaLIMOHHBIX
cUcTeM B pasnuyHbiX obractax. CUCTEMHbIA aHanUTUK OCyLWecTBRsieT aHanu3 3ajad
00paboTkn pgaHHbIX U NOAroTaBNMBAET MCXOAHble MaTepuanbl And  npoekTta
NHGOOPMaLMOHHOW CUCTEMBI U PEKOMEHAALNN MO UCMNOMb30BaHUKD B CUCTEME NMEIOLLNXCS
NPOEKTHbIX PELUEHWUMN.

5. «be3onacHocTb UHPOPMALIMOHHBLIX CUCTEM»

PykoBoantens mMarmctepckon nporpaMmmbl — 3aBefylowmnn kadeapon TEXHOMOormmn
00paboTKn 1 3aWmnTbl MHGOPMaLUK, AOKTOP TEXHUYECKMX HayK, npodeccop CupoTta A.A.
KpaTkoe onncaHue mMaructepckou nporpamMmmbi:

Mporpamma npegHasHadeHa [Ans NOArOTOBKM MaructpoB B obnactm 3awuThbl
MHOpMaUMKM B KOMMbIOTEPHBIX cuctemax. lporpamma obyvyeHnss oxsaTbiBaeT Hanbonee
aKTyanbHble HanpaeneHus B obnactu obecnevyeHus MHPOPMaLUOHHON 6Ge3onacHOCTU
KOMMNbIOTEPHBIX CUCTEM, MPU 3TOM AeNaeTCsa akLeHT Ha NpakTUyYeckue acnekTbl 3yYyeHus
N uccrnegoBaHus yrpo3 6e3onacHoCTM M MeTodoB 3awwmTbl MHGopmMaummn. OCHOBHbIMU
pasgenaMmu  nporpamMmbl  SIBASKOTCA:  Mogenu yrpo3 6e3onacHoctTM  uHdopmMauuu;
TeopeTu4eckne OCHOBbI KOMMbIOTEPHOW Be3onacHOCTU; KpunTorpaduyeckme n annapaTHo-
nporpaMmHble MeToAbl U CpeAcTBa 3almThl MHpOpMaUnn; MeToLbl U CpeacTBa 3aluUThl
KOMMNbIOTEPHbBIX CUCTEM OT BPEAOHOCHbIX MPOrpamMm.

Mporpamma HanpaeneHa Ha @QopmupoBaHne dyHAAMEHTaNbHbIX  Hay4HO-
MeToAMYECKMX OCHOB B obrnactu aHanusa yrpo3 6e30nacHOCTUM WMHGopMauun B
KOMMNbIOTEPHBIX CUCTEMAaX W OAHOBPEMEHHO BKMKOYaeT CchneunanbHyl MNoAroToBKY
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MarucTpoB, ob6nagalolmX 3HaAHUAMM M NPAKTUYECKMMM HaBblkaMyW WUCMOMb30BaHUS
COBPEMEHHbIX METOAOB U CPEACTB 3aluMThbl MHpopMauun. B pamkax nporpammbl garTcs
[AOCTaTOYHble OCHOBbI Ans AanbHenlen npodeccrmoHanbHOW AeATeNbHOCTU BbIMYCKHUKA
B 06nacTsiXx Hay4yHbIX MWCCregoBaHUn dyHOAMEHTanbHbIX W MNpPUKNaaHblX npobrnem
obecneyeHnss MHMOPMALMOHHON  6e30MacHOCTN,  MNPOEKTMPOBaHWUS  3alUMULLEHHbIX
NHGOPMAaLMOHHBIX CUCTEM, a TaKKe opraHv3auny paboT No COBEPLUEHCTBOBAHUIO CUCTEM,
cpeacTB U TexHonorui obecnevyeHnss HHOPMaLMOHHON 6e30nacHOCT!.

6. «MHdOPMaLMOHHBbIE TEXHONOrMU B MEHEO)KMEHTEe»

PykoBoaMTenb MarMcTepckon nporpaMMbl — 3aBefyloLlmin kadenpont MHOPMaLIMOHHBIX
TEXHOMOMIA yNpaBneHusi, OKTOp TEXHUYECKMX Hayk, npodeccop Mateees M.T.

KpaTkoe onucaHue marmctepckomn nporpaMmmbi:

Llenb nporpammbl - NpuBredYeHne NepcrnekTUBHbIX CTyaeHToB B |IT Gu3Hec 3a cyeT
co3daHMsi CUCTEMbl LlenieBor NpodeccroHanbHo MOArOTOBKM BbIMYCKHUKOB BY30B MO
HanGonee BoCTpebOBaHHLIM MHHOBaAUMOHHbLIM IT cneumanbHocTaM. Kypc npegHasHauveH
Anst NOArOTOBKM creunanuctoB ynpasrnenus [T npoueccamMM U OPUEHTUPOBaH Ha
AanbHelllee TPYAOoYCTPOWCTBO B NPOU3BOACTBEHHbIE Y KOHCANTUHIOBLIE KOMMAHWUN.

Mporpamma HanpaBneHa Ha MOAroTOBKY CMELManvcToB CMOCOOHbIX co3gaBaTtbh U
aKcnnyaTupoBaTb  MH(OPMALMOHHbIE  CUCTEMbI  yrnpaBneHust  BuaHec-npoueccamm
npeanpusaTUiA, pelaTtb aHanuTM4Yeckue 3agadn ynpasreHust 6M3HEeCOM B COOTBETCTBUM C
TpeboBaHMAMN NpodeCcCcHoHanbHbIX CTaHAAPTOB NO HanpaeneHnto — «MHdopMaLOHHbIE
CUCTEMbI YNpaBneHns npeanpusaTiemy.

Mporpamma BKMHOYaET ABa OCHOBHbIX LMKNa AUCUMNIIMH 06ecneymBatoLLmx 3HaHNUS U
KOMNeTeHUUN B 06racT MHAPOPMALMOHHBIX TEXHOMOMMN U 3KOHOMUKU W yrnpaBrieHus
npeanpuaTuem.

7. «MeHepxmeHT SAP cuctem» (coBmectHo ¢ komnaHueun ATOS)

PykoBoantens marMctepckon nporpammbl — 3aBeaylowmin kadpeapon MHEGPOPMaUMOHHbIX
TEXHOSIOrM ynpaBrieHnd, JOKTOP TeXHUYECKNX HaykK, npodeccop MaTteeeB M.I™.

KpaTtkoe onncaHmne maructepckom nporpammbil:

Llenb nporpammbl — npuBneYeHne nepcnekTnBHbliX CTyaeHToB B IT 6usHec 3a cyeT
CO30aHus CUCTeMbl LeneBon npodeccMoHanbHOW MOArOTOBKUA BbIMYCKHUKOB BY30B MO
Hanbonee BocTpeboBaHHbIM MHHOBALUMOHHBIM IT cneumansHocTaM. Kypc npegHasHayeH
ANs NOAroTOBKM cneuuanuctoB ynpaeneHus |IT npoueccamm M OpUEHTUPOBAH Ha
AarnbHenulee TpygoyCTPOMCTBO B KOMMaHUKM Atos.

O6yyeHune ocyLlecTBngaeTcs no YHUKanbHbIM y4yebHbIM nporpammam,
paspaboTaHHbiM Atos COBMECTHO C npenogaBaTenbCckon kKomangonm BI'YY B cooTBETCTBUM C
npodeccnoHanbHbiM1 cTaHgaptamum |IT  pblHKa, TpaguuusiMM POCCUMACKOrO BbICLUEro
obpasoBaHNA 1 C YHETOM JyYLLMX MEXOYHaPOOHbIX NPaKTUK.

Mporpamma  gucuunivHbl  CTpouTCca Ha o0630ope  akTyanbHbIX  NOLXOO0B,
MEeTOA0SIOrMY4EeCKNX NPUEMOB U MpaKTUKe ynpasneHusa IT npoektamu B MexayHapOOHbIX
npoektax Ha nnatgopme SAP R/3.

Marunctpatypa nmeet cBoen Lenblo cchopmmpoBaTh 06NN Noaxon K ynpaBneHuto 1
nogaepxke SAP cuctem, cuctematuampoBaTb 3HaHMs O npoueccax ynpasneHus UT B
opraHusauuu, B nporpaMmMmy BKIOYEHbl KypCbl aHanuMsa W MogenupoBaHust GusHec-
npoueccoB, AenoBOoN KOMMYHMKaUMW, 3HAKOMCTBO C 6Gubnuotekon ITIL kypc 6GusHec-
aHIMUICKOro TakK e sIBNFeTCA HEOTbEeMIIEMOM YaCTbo NPOrpamMmbl.

Obyvatomecss 03HaAKOMSTCA He TOSbKO C TEOPEeTUYECKMMW OCHOBaMW LUCLMUMNIVH,
HO M ONbITOM UX NPaKTUYECKOro NPMMEHEHNS B NPOEKTaX KOMMNaHUN.



8. «YnpaBneHue npoeKktamm U cepBucamMm B 0O6nacTM UHGPOPMaALMOHHBIX
TexHosrnornmn» (coeMmectHo ¢ komnaHuen ATOS) .

PykoBoguTtenb Marmctepckov nporpaMmmbl — 3aBeylowmnin kadeapor UHGOpPMaLMOHHbIX
TEXHONOMN YyNpaBneHusi, JOKTOP TEXHUYECKUX Hayk, npodeccop MaTteees M.I".

KpaTtkoe onucaHue marmctepckom nporpamMmmbi:

Llenb nporpammbl — npuBreyeHne nepcnekTuBHbIX cTyaeHToB B IT Gu3aHec 3a cyet
CO3[aHnNsi CUCTEMbl LereBon npodyecCcnoHanbHOW MOArOTOBKU BbIMYCKHUKOB BY30B MO
Hanbornee BocTpeboBaHHbIM MHHOBAUWOHHLIM |IT cneumanbHocTaAM. Kypc npegHasHaveH
ANs NOAroTOBKM CNeuManucToB ynpasneHus IT cepBucamm n npoektamm n OpueHTUpoBaH
Ha JarnbHenwee TpyaoycTporcTeo B komnaHum ATOS.

OO6yuyeHne  ocywlecTBnseTca  NO  YHUKanbHbIM  y4ebHbIM  Mporpammam,
paspabotaHHbiM ATOS coBMecTHO ¢ npenogaBaTenbckon komaHgon BI'Y B cooTBeTCTBUM
C npodpeccunoHanbHbiMK cTaHgapTamu IT pbiHKa, TpaguUUAMW POCCUMACKOTO BbICLLErO
o6pa3oBaHNS 1 C Y4ETOM NyYLLNX MEXOYHAPOOHbIX NPaKTUK.

Mporpamma y4yebBHbIX AMCUMMAMH OpPMEHTUpPOBAHa Ha OCBOEHME TEeOpPEeTUYECKUX
OCHOB M JyYWMX MUPOBbLIX MPaKTUK WH(POPMALMOHHBIX TEXHOMOMMA TEXHUYECKON
NoOAdEPXKKU NpU 3KcnnyaTaunmm MHAPOPMALMOHHBLIX CUCTEM M ONTUMMU3ALUM MPOLECCOB
yrnpaBneHnsi NpoeKkTaMm TEXHUYECKOW NOAAEPXKKN. B nporpammy BKMAOYEHb! OUCLMNNHDI
9KOHOMWYECKOro 1 yrpaBneH4YecKoro npouss.

BCTYHI/ITeanoe ncnbiTaHne no AuncuuniunHe «Komnmeeprle n
MaTeMaTn4eCKkmne Haykm»
CDopma BCTYNUTENIbHOIro UcnbiTaHUA: NMUCbMEHHbIN 3K3aMEH.

I'Iporpamma BCTYNUTENNIbHOIO UCNbiTaHUA NO
AuncuunriinHe «KOMﬂbI'OTeprIe n MmateMaTndeCkmne Haykm»

2. CoctaButenu: AnrasmHoB 3.K., npodeccop, 3aB. kacpegpon NC, TiokaveB H.A.,
aoueHT, 3aB. kadeapon MNuAT, Kypranun C.[., npodeccop, 3aB. kadeapon LT,
Kpbinoseuknn A.A., ooueHT, aoueHT kadeaps! LIT.

3. OCHOBHbIe 3HaHUA, YMEeHUs1 U HaBblKU, KOTOPbLIMKU AONXEeH obnaaaTb
nocTynaroLmn.

[lormKeH 3HaTb:

- OCHOBHbIE MOHATUS M MeToAbl MaTeMaTM4Yeckoro aHanusa, nMHenHon anrebpsbl,
3M1EMEHTOB MaTemaTU4YecKon NOTUKN, ANCKPETHOWN MaTeMaTUKW, Teopun
andpdepeHumanbHbIX ypaBHEHUA W 3NEMEHTOB TEOPUM YpPaBHEHUA MaTeMaTU4YeCKOM
U3NKN, TEOPMM BEPOSATHOCTEN M MaTEMATUYECKOM CTATUCTUKKU, CryvanHbIX NPOLEeCCOB,
CTaTUCTMYECKOro OLIEHNBAHUSA U NPOBEPKN MMNoTe3, CTaTUCTUYECKMX METOAOB 06paboTKu
3KCNnepuMeHTanbHbIX AaHHbIX, 3NIEMEHTOB TEOPUN PYHKLINIA KOMMIIEKCHOIO NEPEMEHHOrO.

- onepauMoHHbIE CUCTEMbI, NMPUHLUMNLI ynpaeneHns cetblo OBM; oanH 13 s3bIKOB
NporpaMMmuUpoOBaHNS, CTPYKTYPY JoKanbHbIX W rnodanbHblX BbIYUCIIUTENbHBIX CETEMN;
CTPYKTYpbl AaHHbIX, CTPYKTYpY, COCTaB 1 CBONCTBA MH(POPMALMOHHbIX NMPOLLECCOB, CUCTEM
N TexHonorun, 6a3oBble U NpuknagHble UHHOPMALMOHHbLIE TEXHOMOIMK, Knaccudukauuno
WHAOPMALMOHHbLIX ~ CUCTEM, MNPUHUMNLI W Gas30Bble  KOHUENUMW  TEeXHONOrnN
NPOrpaMMMpPOBaHNs, OCHOBHbIE MONOXEHUS Teopun 6a3 M XpaHUNULL OaHHbIX, 6a3
3HaHWM, OCHOBHbIE BMAbI M npoueaypbl 06paboTkM MHOPMaLMK, TEOPUID TEXHOSOMMI
WUCKYCCTBEHHOIO MHTENNeKTa, COCTaB W CTPYKTYpYy WHCTPYMEHTasrbHbIX CpPEeAcTB.,
MEeTOA0sI0rMn pa3paboTkn M NPOEKTUPOBaHUS MHAOPMALMOHHBLIX CUCTEM.



[omkeH ymeTsb:

- NPUMEHHATb MaTeMaTudeckme MeToAbl Mpu peLleHnn npodpeccnoHanbHbIX 3agad
MOBbILLUEHHOW COXHOCTMW.

[omkeH MMeTb HaBbIKK:

- MOCTPOEHUs  MmaTemMaTMyeckoM MoJenu  npodeccuoHanbHbIX  3agady U
cogepxaTenbHON UHTepnpeTaummn nofy4yeHHbIX pe3ynbTaToB.

- paboTaTb B KayecTBe nonb3oBaTensi C MNepcoHanbHbIM KOMMbOTEPOM U
nporpaMMHbIMK CpeAcTBaMu O6LLEero HasHayeHusi, UCMOMb30BaTb SA3bIKM U CUCTEMBI
nporpaMMMpoBaHMs  ONs peleHus npodeccuoHanbHbIX  3agad, paspabaTtbiBaTtb
NHOPMAaLMOHHO-NOTNYECKYI, (PYHKLMOHANbHYIO N 06 bEKTHO-OPUEHTUPOBAHHYO MOAenu
WH(POPMALMOHHBIX CUCTEM, MOLENU [aHHbIX, WHCTannupoBaTb, TecTupoBaTb W
NCNONb30BaTb MPOrPaMMHbIE  KOMMOHEHTbl MH(OPMALUMOHHBLIX CUCTEM, MNPUMEHATb
NHPOPMAaLMOHHbIE TEXHOMOMMU NPY NPOEKTUPOBAHNN MHAPOPMALIMOHHBIX CUCTEM;

- noucka n obmeHa mHdoOpmauMen B NOKamnbHbIX UM rNobanbHbIX KOMMbIOTEPHbIX
ceTsaX, NPeACTaBneHnsa U aHanusa AaHHbIX U 3HAHU O NpeameTHoM obnactu, paboThl C
MeTodamMn M cpeacTBaMy aHanmsa U peanusaumm npoekta MH(OPMAaLMOHHOW CUCTEMbI,
BNageHus A3blkamy npoueaypHoro n o6 bekTHO-OPUEHTUPOBAHHOIO NpOrpaMMMpoBaHus,
WHCTPYMEHTanbHbIMK  cpeacTBamMu  06paboTkM  MHOPMaUWMK,  WHTENNEKTyanbHOro
aHanusa AaHHbIX, BMageHUsl UHTEeNNeKTyanbHbIMU TEXHONOMMSAMU NOAAEPXKKA MPUHATUSA
peLLueHunn.

4. TemaTnyeckuu nnaH

4.1 MaTtemaTtnyeckmn aHanua
1. Teopema Benepuwtpacca o0 MakCumyme U MUHUMyMeE HenpepbIBHON OYHKLMN.
2. ®opmyna Tennopa ¢ ocTtaTovHbIM 4YfieHOM B dopme JlarpaHxa, ¢ ocTaTOuYHbIM
4yfieHom B popme [NeaHo.
3. WHTerpan PumaHa C nepeMeHHbIM BepxHMM npegenom. CyuiectBoBaHue
nepsoobpasHon HenpepbIBHOM hyHKUMK. Dopmyna HetoToHa-JlenbHuua.
4. YcnoBue He3aBMCUMOCTU KPUBOSIMHEMHOrO MHTErpana oT MNyTU WHTErpupoBaHus.
dopmyna MNpuHa.
5. ®OyHKLMM KOMMMEKCHOrO NepeMEHHOro: nokasartesibHasi, CUHYC, KOCMHYC. OCHOBHblE
cBOUCTBa.
4.2 OndpdepeHumanbHble ypaBHEHUS
1. YpaBHeHUs ¢ pasgensowmmMmncs nepemMeHHbIMU.
2. YpaBHeHua B NOMHbIX AndepeHymanax.
3. JlnHenHble opgHopoaHble AuddepeHumanbHble YpaBHEHUS C  MOCTOSIHHbIMMU

KoadbpmumneHTamu.

4. CBoucTBa peWeHnn CUCTEM JIMHEWHbLIX OAHOPOAHbIX AnddepeHumnanbHbIX
ypaBHEHUN.

5. CeoKcTBa pelleHMn CUCTEM FMHENHBLIX HEOOHOPOAHbLIX AuddepeHumnanbHbIX
ypaBHEHUN.

6. JInHenHble ypaBHEHNS B YaCTHbIX MPOU3BOAHbLIX MEPBOro nopsaka.
4.3 Anrebpa n reomeTpus

1. Cuctembl NIMHENHBIX YpaBHEHUW, paBHOCUMbHble CJTY, Kputepun COBMECTHOCTU
Chny, peweHune CIY metogom nocrnegoBaTenibHOrO UCKITIOYEHNS NEPEMEHHbIX.

2. Onpepenutenu, nx CBOUCTBa, pasfioXXeHne onpeaenuTenst No CTpoke nnu ctonouy,
npasuno Kpamepa.

3. BeKkTOpHble npocTpaHCTBa, MX CBOWCTBA, JIMHEWHAA 3aBUCUMMOCTb M JfIMHENHas
He3aBMCUMOCTb BEKTOPOB, pasrioXXeHne BekTopa no 6asucy.



4. JlnHenHble onepaTopbl, CBA3b MeXay MaTpuuamm JIMHEMHOro  onepaTopa
OTHOCUTENbHO pasfMyHbIX 6a3ncoB, COBCTBEHHbIE BEKTOPbl W COBCTBEHHbIE
3Ha4YeHs1, XxapakTepuUCTUYECKoe ypaBHEHME.

5. Tpsimasa Ha NIOCKOCTU: cnocobbl 3a4aHuns 1 BbIBOS YPaBHEHUN.

4.4 MeToAbl BbIYNCNEHNN

1. WHTepnonupoBaHue n npubnmxkeHne yHKUnn. HTepnonsumoHHbIE MHOMOYEHbI
NarpaHxa, HetoToHa. CnnanHbl. [TocTpoeHne Kybrnyeckoro MHTEPNosSISLMOHHOIO
cnnavHa.

2. KBagpaTypHble hopMysibl NPSAMOYroSibHMKOB, Tpaneuuin, CUMNCOHA, OLEHKN
norpewHocTn. KBagpatypHble hopmMynbl [Faycca. KpaTHble uHTerpansl.

3. OcHoBHble 3aga4n nuHenHon anredpbl. MeTtopa Maycca, meTtof nporoHkn. MeTtopq
npocTon ntepauum, metog aycca-3engens.

4. lNpubnmxeHHble meToabl pewenus OY. Metoa dnnepa. Mogudukaumm metoga
Onnepa. Metogpbl PyHre-KyTTa.

5. MpnbnuxeHHble MeTOoAbl PELUEHNS YPaBHEHUIN B YAaCTHbIX MPON3BOAHbIX.

4.5 YpaBHeHNa maTemMaTU4eckon onsmnku

1. ®usmyeckme 3agauun, npuBoLaLLME K YpaBHEHNSAM B HAaCTHbIX MPOU3BOAHbIX.

2. Knaccudumkaumsa ypaBHEHUIM B YacTHbIX MPOU3BOAHbLIX BTOPOro nopsiaka.

3. YpaBHeHua runepbonunyeckoro tmna. Metog ®ypoe. Popmyna Janambepa.

4. YpaBHeHUs napabonunyeckoro Tmuna. PyHKUNA NCTOYHUKA AN YpaBHEHUS
TennonpoBoLHOCTH.

5. Kpaesble 3agaum ansa ypasHeHud Jlannaca.

6. Obuwme cBONCTBA rAaPMOHUYECKUX (DYHKLUMN.

4.6 Teopus BEpOATHOCTEN U MaTeMaTnyeckasa ctaTucTuka

1. Knaccudumkaumusa cnyyvyarHbiX BeSIMYUH. YMCNOBble XapaKTEPUCTUKU  CryYanHbIX
BESIUYUH.

2. lNpepenbHas Teopema Teopum BEPOSTHOCTEN.

ToyeuyHble OLIEHKM HEeU3BECTHbIX MapamMeTpoB: onpeneneHusi, CBoOMCTBa, MeToabl

HaxoXOeHus.

KpuTepwit cornacust (12,

dopmyna baneca.

. PacnpegeneHne Naycca.
I/ICerTHaﬂ MatemaTuka U MatemaTmyeckas normka

Bynesckue oyHKUMN 1 cnocobbl UX npeacTaBneHns.

[MonHoTa 1 HENPOTUBOPEUMBOCTD STIOMMKWN BbICKa3blBaHUN.

OrpaHunyeHHble geTepMUHUpoBaHHble pyHkumn (O P) 1 KOHeYHbIe aBTOMaThI.

Heobxognmble 1 gocTtaTovHble  YCROBMS  OO4HO3HA4YHOCTU  and)aBUTHOrO

KOOVPOBaHMUs.

5. PekypcuBHble 1 BblMUCMMBIE (MO ThIOPUHTY) OYHKLMW.
4.8. OCHOBbI NporpaMmmMmMpoBaHns
OnepaunoHHble CUCTEMbI, Ha3HadyeHwe, BbINosHAeMble YHKUMK. [prHLKUNGI
ynpasneHus ceTbto OBM. TexHonormyeckme npuHUmUnel co3ganus nporpamm. CUHTaKcuc m
CeMaHTMKa 4A3blKOB MporpamMmmMmumpoBaHng. Peannsaumns OCHOBHbLIX YNpaBristoLWMX CTPYKTYP
B sA3blkax nporpammupoBaHna [lackans u CW. T[llapagurmbl nporpaMMmpoBaHUS:
npoueaypHas, AeknapaTMBHasi, 00 beKTHO-OPUEHTUPOBAHHAS.
4.9. O6BEKTHO-OPNEHTUPOBAHHLIN NOAX0A K pa3paboTke nporpamm
[MpocTble N cnoxHble NporpaMMmHble cuctembl. Mepapxmua abcTpakumin, KoHuenums

OOTr1. HacneposaHue, cdepa genctena metona, aBTopusaumsa 4ocTtyna, paclmpaemMocTb
obbekToB. Hacnegyemble ctatuyeckne metoabl. BupTyanbHble MeTogbl U NOMMOPUN3M.
AnHamnyeckne ob6bekTbl. KOHCTPYKTOPLI U AECTPYKTOPbI.
4.10. OCHOBHblE NOHATUSA CTPYKTYP OaHHbIX

4.7
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Tpu YpPOBHA OMUCaHUSA CTPYKTYP [AaHHbIX: (YHKUWMOHaNbHas creundukauus,
noruyeckoe onncaHwne, dusndeckoe npeacrtasneHme. KoHuenuus tuna gaHHblx. CosgaHne
cnucka, NPOCMOTP ChMcKa, BKIOYEHME B CMUCOK U yaaneHue U3 Crucka 31eMEHTOB.
MoHaTne cteka. NakeT npouenyp pyHKUMOHaNbHOM cneundukaunmn. buHapHble gepeBbs.
CopTnpoBkKM 1 nx knaccudumkauus.

4.11. TexHonorus nporpaMmmMmMpoBaHns

OnemMeHThI TEXHONOorMn nporpaMmMmpoBaHUs. Ceonctea nporpamMmbil:
paboToCcnocobHOCTb, uYuTabenbHOCTb, AMPEKTUBHOCTL, 3aTpatbl Ha pa3paboTky,
CTOMMOCTb COMPOBOXAEHUS. YKM3HEHHbIN UMKN nporpaMmmbl. [1poekTbl M cnocodbl nx
npeactaeneHnsa. Hucxopsdwas n Bocxogsiwas TexHosnornsa nporpammumpoBaHmnsa. Meton
BepTUKanbHOrO  CrnoeHus,  B3aumogenctsume  cnoeB.  OnpegeneHve  mogyns,
nporpaMmMmmpoBaHue Moayrnen. CTpyKkTypHOE nporpamMmmMmpoBaHue. OcHoBHble
ynpasnswouwme KoHCTpykuuun. OTnagka u TecTupoBaHuMe. ABTOHOMHOE W KOMMJSIEKCHOE
TeCTUpoBaHMe. OKcnrnyaTauMoHHast AOKYMeHTauusa: pPyKoOBOACTBO  Mofb3oBaTend,
PYKOBOACTBO CUCTEMHOIO NporpaMMmncTa.

4.12. basbl U XpaHUnNuwa aaHHbIX

[MoHaTne Basbl JaHHbIX U cucTemy ynpasneHus 6ason gaHHbIX. OCHOBHblE MoAenu
AaHHbIX:  Mepapxmyeckme ceTeBble, pPendAuUOHHble, OOBbEeKTHble U OObEKTHO-
OPUEHTUPOBAHHLIE, 00 BbEKTHO-PENALMNOHHBIE, Moaenb  AaHHbiXx  SQL. Buabi
knaccupukaumn 6a3 gaHHbix. OCHOBbI pensumoHHon anrebpbl. PensumoHHass moaenb
AaHHbIX. MNpuHUMNLI HOpManuaaunn, HopmarnbHble opmbl. ObLWKne cBegeHust 0 A3blke
SQL. lNMoHATME XpaHunumLa AaHHbIX, MPUHLNMNBI OPraHn3aunmn XpaHunuua.

4.13. V\cKyCCTBEHHbIN MHTENNEKT

OCHOBHbIE MOHATUS UCKYCCTBEHHOIO MHTENMEKTa, AaHHble U 3HaHus. HanpasneHus
WUCKYCCTBEHHOIO WHTENMeKTa; 9KCMEPTHble CUCTEMbI, WHXEHEpUs 3HaHUW, He4yeTkue
CUCTEMbI, HENPOHHblIE CETW, FEeHeTUYecKne anropuTMbl, MYyNbTUAreHTHbIE CUCTEMBI.
Mooenu npencTtaBfneHuUsi 3HaAHWK: NOrM4yeckne MoAeNiM, OCHOBaHHble Ha OuHapHOM W
HEeYeTKOW JorMKke, cemMaHTu4eckne cetu, penmbl. WMHCTpyMeHTanbHblE CUCTEMbI
00paboTkn 3HaHUK, A3bIK Mposior.

4.14. Teopua 6a3 gaHHbIX

Mogenb «CyLHOCTb-CBSI3b, MOHATUE, HAa3Ha4YeHMe CYLHOCTWU, CBOWCTBA, CBA3WU, CTENeHb
CBA3K, 065a3aTEeNbHOCTL/HEODA3ATENTbHOCTL CBSA3W.

OrpaHu4eHns LenocTHOCTM 6asbl JaHHbLIX Ha YpOBHe aTpubyTa, KopTexa, OTHOLUEHWS,
0a3sbl gaHHbIX. CCbifloYHast LEeNOCTHOCTb, NOTeHUWanbHble, NEPBUYHbIE, BHELLHWUE KITHOUMW.
OrpaHudenne NOT NULL. Peanusaumsa orpaHuyeHnin LenioCTHOCTM 6asbl AaHHbIX npu
nomMoLuu TpurrepoB. [JeknapaTuBHble OrpaHNYeHnst LLesIoCTHOCTU B s3blke SQL.
Hopmanusauus oTHoweHun 6a3bl  faHHbIX.  ODyHKUMOHANbHAsh WM MHOro3HayHas
3aBmcuMocTu. HopmarsnbHble popmbl oTHoweHun B (1H®, 2H®, 3HD, HOBK, 4HO).
CTpyKTypbl XpaHeHna aaHHbIX. MHaekcupoBaHue gaHHbIX. CTPYKTYpbl MHOEKCOB AaHHbIX.
TpaHsakumn. BocctaHoBneHne paHHbiXx B npu cbosix. TpaH3akumm n napannennam.
Cepuanusaums TpaH3akLmin C NOMOLLbIO 65TIOKMPOBOK. TyNUKM.

Onepauun pensauynoHHon anrebpbl. [MonHOTa U 3aMKHYTOCTb PensuMOHHOM anredpbl.
PenauuoHHas anrebpa u a3bik SQL. Onepatop s3bika SQL SELECT. CoeguHeHune
oTHoweHun ( JOIN), arperaTHble PyHKUMU, IPYNNMPOBKA OaHHbIX.

4.15 Apxutektypa OBM u cuctemuoe MO

doHHeNMaHOBCKME NpUHLUUNLI peanusauun 3BM.

dopmaTt KoMaHa 1 MeToabl agpecaunu.

Mogcuctema BBOAa/BbiBoga. Pexumbl obmeHa  uHdopmauuen ¢ BHELWHUMK
ycTporctBamu. Mepapxus BBoAa/BbiBOAA B BbIMUCIUTENBHON CUCTEME.

YnpasneHue namatbio. dusnyeckaa n BupTyanbHad namaTtb. CTpaHUYHas opraHu3aums
namaTu.

ApXUTEKTYPHbIE CMOCOOLI NOBbLILEHNSA Npon3BoauTeNnbHOCTN OBM.
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CocTosiHMe NOTOKOB B MHOro3aga4Hon cucteme ¢ pasgeneHnem BpemMeHn.
Cemacbopbl. Mx ncnonb3oBaHmMe B MHOIOMOTOYHbIX NPUNOXEeHNAX.
TyI'II/IKI/I B MHOro3aga4dHbIX NMpUnoXxXeHun4x.

5. Cnucok pekomeHaye MO nutepaTtypbl

1. inbuH B. A. MaTtemaTtnyeckui aHanms : y4ebHuk : B 2 4. / B.A. inbuH, B.A.
CapoBHuumn, b6.X. Cengos ; Mock. roc. yH-T um. M.B. JlomoHocoBa; noa pea. A.H.
TuxoHoBa .— M. : NpocnekT : N3a-8o Mock. yH-Ta, 2006.

2. TuxoHoB A.H. AdunddepeHumansHble ypaBHeHns / A.H. TuxoHos, A.b. Bacunbesa, A.l.
CsewwHukoB ; Mock. roc. yH-T uMm. M.B.JlomoHocoBa .— W3, 4-e, ctep. — M. :
ONSMATIINT, 2005 .— 253 c.

3. baxsanos H.C. Yucnenuble metoabl / H. C. Baxsanos, H. IN. XXugkos, . M. KobenbkoB
; Mock. roc. yH-T um. M.B. JlomoHocoBa .— 4-e usg. — M. : BUHOM. J1a6. sHaHuin, 2006
— 636 c.

4. inbuH B.A. JluHenHas anredbpa n aHanutnyeckas reometpus / B.A. nbun, I'.O. Knm ;
Mock. roc. yH-T um. M.B. JlomoHocoBa .— 3-e u3a., nepepab. n gon. — M. : 13g-8o Mock.
yH-Ta : lNpocnekT, 2007 .— 392 c.

5. TuxoHoB AHapen Hukonaesuny. YpaBHeHUss maTematmndeckon punamkm / A.H. TuUXoHoB,
A.A. Camapcknn. — 7-e nsg. — M. : I3g-Bo Mock. yH-Ta : Hayka, 2004 .— 798 c.

6. 'MmypmaH B.E. Teopusa BeposaTHOCTEN U MaTemaTuyeckas ctatuctuka / B.E. T'mypmaH.
— M. : Bbicw. wk., 2004 .— 478 c.

7. HoBukoB ®.A. [iuckpeTHasa matematuka ans nporpammuctos / ®.A. HoBukos .— 3-e
na3g. — CI16. [n gp.] : Nutep, 2008 .— 383 c.

8. lymakos IN.B. ®apoHos B.B. Delhpi 5. PykoBoacteo paspaboTtyunka 6a3 gaHHbIx — M.:
Honunpgx, 2000.

9. Pannu [I. A6cTpakumnsa n cTpykTypbl gaHHbix — M.: MUP, 1993.

10. byy I'. O6bEKTHO-OPMEHTUPOBAHHBIV aHaNU3 U NPOEKTUPOBaHME C NpUMepamMm
npunoxeHun Ha C++/ lMNep. ¢ aHrn.- M.: spgaTtenbcteo bruHom, 1998.

11. Twokauyes H.A., Cupugos HO.T. Delhpi 5. CosgaHne MynbTUMEOUNHBIX MPUNOXEHUN. —
M.: Honmox, 2000.

12. MaTtBeeB M.I". Mogenn n metoapbl uckyccTeeHHoro nHtennekra / M.I'. Mateees, A.C.
Ceupungos, H.A. AnenHukosa — M.: duHaHcbl 1 ctatuctuka, 2008.

6. 06pa3eu. KOHTPOJIbHO-U3MEpPUTEeINIbHOro MmaTepuana

1. OcHoBHble 3agauun nuHenHon anrebpol. Metopg Maycca, metoa NporoHkn. Metog
npocTon ntepauuu, metog aycca-3engens.

2. CTpykTypa nHpopmaumoHHon cetn. MHoroypoBHeBble mogenu. Mogernb
B3aMMOCBSA3UN OTKPbITbIX CUCTEM.

3. lMpouenypbl 1 pyHKUMM ons paboTbl CO CIMCKOM Ha yKkasaTensax (npoeepka
nycToTbl, foOaBneHne, B3aTUE AaHHbIX, MOUCK).

7. BapnaHTt otBeTa Ha KUM
PasBepHyTbI OTBET B COOTBETCTBUM C [3].

8. Kputepumn oueHkn KayecTBa noctynaroLlero
OKcnepTHasi OLUEeHKa yPOBHS 3HaHMKM no npeanaraemon nporpamme ot 0 go 100
6annoB. MMHMManbHoe KonuyecTeo 6annos, NOATBEPXAAOLLEE yCnewHoe
NPOXoXAeHne BCTYNUTENbHOro UcnbITaHus, coctasnseT 40 6annos.
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