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Mporpamma paspaboTtaHa Ha ocHoBe P OC BbicLLEr0 0Opa3oBaHUs No nNporpamme
b6akanaspuata 09.03.02 'HbopMaLNOHHbIE CUCTEMbI U TEXHOMNOMK

1. AHHOTaUMM K NporpaMmmam No HanpaBfIeHUIO NOATOTOBKMU
UHcopmMaLmnoHHbIe cucTeMbl U TeXHornormm (o4Hasa coopma odyyeHus)

1. «<KAHanu3 n cuHTe3 UHPOPMaALIMOHHBLIX CUCTEM»

PykoBoantenb marmctepckon nporpaMmmbl — 3aBeyowmmn kapenpon MHEPOPMaLMOHHbIX
cucTeM, OOKTOp (hus.-maT. Hayk, npodeccop AnrasnHos 3.K.

KpaTkoe onucaHue Maructepckou nporpamMmmbi:

Marunctepckass nporpamma npeactaBnsieT cobon Komnnekc obpasoBaTenbHbIX
KYpCOB, CEMUHAPCKMUX 3aHATUA KU nabopaTopHbIX paboT No MeTodam, TEXHOMNOrnAM U
NpakTuke pas3paboTkn MaTeMaTU4yecKoro M nporpaMmHoro obecneyeHus B obnactu
aHanu3a M CcuHTe3a MHGPOPMAUMOHHBLIX U MHEPOPMALNOHHO-U3MEPUTENBHBLIX CUCTEM,
METOOOB 1 cpeacTB 06paboTkm cMrHanoB 1 n3obpaxkeHnin B UHEOPMAaLMOHHbBIX CUCTEMAX.
HaHHas obnactb, Hapsgy CO 3HaHMSAMM U HaBblkamMn paboTbl B obnactu
NHPOPMaLMOHHLIX TeXHOMOormn, TpebyeT OT uccnegoBartenen U paspaboTUNKOB YMEHNS
B CKaTble CPOKM aHanM3nMpoBaTb, TBOPYECKN nepepabaTbiBaTh M co34aBaTbh 4OCTATOYHO
CNOXHble anropuTMbl K MporpamMMHble peleHns. B pamkax nporpammbl paroTtcs
AOCTaTOYHbIE OCHOBbI ANS YCNELHOW fanbHeNLWen AesaTenbHoCTn B obnactn o6paboTkm
N aHanmMsa MynbTUMEeAUWHOW MHGOpMauuKn, a Takke uHdopmauuu, gobbiBaemon B
NH(POPMALMOHHO-U3MEPUTENBbHBIX  CUCTEMAX PasfiMYHOro  HasHavyeHust (Cuctemsbl
Aa9pPOKOCMMYECKOTO U PagUOMOHUTOPUHIA, CUCTEMbI KOHTPOSIS U 3alinTbl TEXHUYECKUX
KaHanoB yTeyku UHGOPMaLnnN, CUCTEMbI BbICOKOTOYHON KOOPAWHATOMETPUN, CUCTEMBI
BruomeTpunyecKkon ngeHTUduKaLnum IM4HOCTM 1 Np.).

BbInyCkHUK formkeH 6bITb NOArOTOBIEH K AeATENbHOCTH, Tpebytowen yrnybneHHom
dyHAaMeHTanbHON U NPodecCuoHanbHON NOArOTOBKW, B TOM YMCE K aHanNMTUYEeCKOMN,
Hay4HO-MCCneaoBaTeNbCKON AeATENBHOCTU N pa3paboTke no npobrnemaTnke cuHTesa u
aHanusa WHMOPMaLMOHHO-U3MEPUTENbHBIX CUCTEM C MNPUMEHEHWEM COBPEMEHHbIX
NH(POPMALMOHHBLIX TEXHOSIOMMA B HAy4HO-UCCNedoBaTeNbCKUX, KOHCTPYKTOPCKUX,
o6pasoBaTeNibHbIX YYPEXKAEHNAX N KOMMEPYECKMX CTPYKTYpax. Marmctp gomkeH Takxke
ObITb FOTOB K NpenogaBaHuMio LMKNa OUCUUNANH (CUCTEMHBIN aHanu3, MOAeNMpoBaHme
CUCTEM, MPOEKTMPOBaHME MHOPMALMOHHBLIX cucteMm, Lmdposas obpaboTka cuUrHanos,
obpaboTka n3obpaxxeHnn, pacno3HaBaHue obpas3oB v Ap.) HanpasneHus.

2. «<KOMMyYHUKaLUMOHHbIE TEXHONOrNN»
PykoBoantenb Marnmctepckon nporpamMmmbl —  OOKTOp u3.-MaT. Hayk, npodoeccop
Heuaes (O.b.
KpaTkoe onucaHue Maructepckou nporpamMmmbi:

lMporpamma  opueHTMpOBaHa Ha  YrnybneHHyl  yHOAMeHTanbHyl U
npodeccuoHanbHy0  MOAroTOBKY UcCcregoBaTenen, Bragelwmx COBPEMEHHbIMU
mMeTodamu B 0611acT TeNEKOMMYHMKALNOHHbLIX CUCTEM, NEPCMNEKTUBHBIMU TEXHONOMMSIMA
NPOEKTUPOBAHUS OTAEMNbHbIX YCTPOMUCTB U CUCTEM B LLENTIOM, CMOCOOHbLIX OCYLECTBNATb
aHanUTUYECKyld WM TEXHUYECKYID  AedATeNnbHOCTb npu  paboTte B Hay4dHO-
nccnepoBaTenibCkux, ObpasoBaTenbHbIX YYPEXOEHUAX U KOMMEPYECKUX CTPYKTypax,
HanpasrieHne paboTbl KOTOPbLIX TECHO CBs3aHbl C MH(OPMAUMOHHBIMK MpoLeccaMmn B
TenekoMMYHUKaLUUAX.



3. «MHbopmaTKa Kak BTOpas KOMMNeTeHUUA»

PykoBoauTenbe Mmarmctepckom nporpaMmmbl — 3aBegyowmnm kadeapon MHpopMaLOHHbIX
cucTeMm, SOKTOp (hu3a.-maT. Hayk, npodeccop AnrasnHos 3.K.

KpaTkoe onucaHme maructepckon nporpaMmmbi:

MarucTtepckas nporpamma OpueHTUpoBaHa Ha Nuu, OKOH4YMBLUMX Gakanaspwuar,
cneunanuTeT UM marmcTpaTypy no HanpasfeHUsM, He CBA3aHHbIM C UHAPOPMAaLMOHHbBIM
TexHonormamn. Llenb gaHHOWM Marnctepckon nporpammbl — OpMUpOBaHUE Y
oby4vatowmxcss 6as3oBbIX KOMMETEHUMA B 0ONactm  KOMMbIOTEPHbLIX HAyK WU
NH(POPMALMOHHBLIX TEXHOSOMMKU, C TeM 4YTOOblI OHWM MOrMAM MX WUCMOMb30BaTb B TOW
npegMeTHoM obnacTtu, NO KOTOPON nony4unu npegbiaywee obpasosaHune. Kpome Toro,
BbINYCKHUKM OaHHOW MarucTpaTtypbl cmoryT paboTtatb cneuuanuctamm B obnactu
KOMNbIOTEPHBIX U MHAOPMAUMOHHBIX  TexHornormin. B npouecce  oby4veHus
npegycMmaTpuBaeTCca MonyyvyeHne criedywmx npodeccnoHarnbHbiX KOMMNETEHUUW MO
cnegylowmMMm pasgernam KOMMbIOTEPHbIX HayK: TeopeTuyeckne OCHOBbl UHOPMaTUKMK,
onepaunoHHble CUCTEMbI, CETU N ceTeBble TexHosnormu, 6asbl gaHHbIX, anropuTMbl U
CTPYKTYpPbl faHHbIX, 0O bEKTHO-OpPUEHTMPOBAHHOE NporpammupoBaHne, Web-texHonoruu,
Data Mining, nporpaMmmHasi nHxxeHepus

4. «TexHonorus pa3paboTkn MHopMaLUOHHbLIX CUCTEM»
PykoBoauTene Marmctepckom nporpamMmmbl — 3aBeyoLWwmnmn kadeapon nporpamMmmMmpoBaHuns
N NHPOPMALMOHHbBIX TEXHONOMMI, KaHANAAT ouns-maT. HaykK, goueHT Trokayes H.A.
KpaTkoe onucaHme maructepckom nporpaMmmbil:

lMporpamma nocBsiLeHa M3YYEHUKD  OCHOBHbIX  KaTeropuasibHbIX — MOHATUN
CUCTEMHOrO, MO3HaBaTESNIbHOIO W KOHCTPYKTUBHOIO MOAX040B, €CTEeCTBEHHbIX WU
NCKYCCTBEHHbIX (TEXHUYECKMX) CUCTEM, MOHATUA aHanms3a u CMHTe3a CucTeMbl, Npobriemsl
AEKOMMNO3NUUKM,  MOHATUA  OpraHu3aumMoHHOM U PYHKUMOHANbHOW  CTPYKTYpbl
NHPOPMALMOHHON CUCTEMbI, 3TanoB MakKpo M  MUKPO MPOEKTUPOBAHUA U UX
XapakTepuCTUKu, Kputepum ahhekTUBHOCTN, mMoaenen npegcrasneHns
WH(POPMALMOHHBLIX  CUCTEM, METOAMKN  KOHCTPYMPOBAHWA  MoAernen  [aHHbIX,
CYyOBLEKTMBHOM  MPOU3BOAUTENBHOCTU  MHGOPMAaUMOHHOM  cucTeMbl. Ob6bekTamu
npogeccrnoHanbHON OeATENbHOCTU MarncTpa ABnATCA MHPOPMALMOHHbIE CUCTEMBI U
CeTn, UX MaTemaTmyeckoe, UHGPOPMaLMOHHOE 1 NporpaMmmHoe obecneyeHune, cnocobbl 1
MeToAbl MPOEKTUPOBaHMUS, OTMadKW, NPOM3BOACTBA W IKCMNyaTauum TEXHUYECKUX WU
NpOrpaMMHbIX CpeacTB MHAOPMALMOHHBIX CUCTEM B pasnnyHblix obnactax. CUCTEMHBIN
aHanUTUK OCYLLEeCTBNSET aHann3 3agad o6paboTku JaHHbIX U NoAroTaBnnBaeT NCXo4HbIe
mMaTepuanbl Ons  NpoekTa WHMOPMAaUMOHHOW CUCTEMbl W pekoMeHdauuu Mo
MCNOSIb30BAHMIO B CUCTEME UMEIOLLINXCS MPOEKTHBIX PELLUEeHUN.

5. «bezonacHOCTb MHPOPMALUOHHbLIX CUCTEM»
PykoBoanTtenb Marnmctepckonm nporpammbl — 3aBeaylowmun Kadeapon TexXHOMNorum
06paboTkM 1 3aLWUTbLI MHPOPMaLMK, AOKTOP TEXHUYECKNX HaYK, Nnpodeccop CupoTta A.A.
KpaTkoe onuncaHme maructepckon nporpaMmmbil:

lMporpamma npegHasHavyeHa A9 NOArOTOBKM MarnctpoB B obnactyu 3aluThl
NHpopMaLMM B KOMNbIOTEPHBIX cucTemax. Nporpamma obyyeHns oxsaTbiBaeT Hanbornee
aKkTyanbHble HanpasneHus B obrnactn obecneyeHnss MHPOPMALMOHHON Ge3onacHOCTH
KOMMNbIOTEPHBIX CUCTEM, NPU 3TOM AeNaeTCcsa akUEeHT Ha NpakTU4eCcKne acnekTbl U3y4YeHus
N nccnegosaHna yrpos 6e3onacHocTM U MeTodoB 3awmTbl MHGopMaunn. OCHOBHbBIMK
pasgenamm nporpaMmmbl  SBASKOTCA: MOAenu yrpo3 6e3onacHOCTM  WMHopMaumu;



TeopeTU4eckme OCHOBbLI KOMMbIOTEPHOM 6e3onacHocTn; KpunTtorpaduyeckne u
annapaTHO-MporpaMMHble MeToAdbl W cpeAacTBa 3awuTbl MHGOPMaUUK; MeToabl WU
cpencTBa 3almnTbl KOMMAbOTEPHBIX CUCTEM OT BPEAOHOCHbLIX MPOrpamMmm.

lMporpamma HanpaBneHa Ha dopMupoBaHue QyHAAMEHTalNbHbLIX HayYHO-
METOANYECKMX OCHOB B obnactu aHanmsa yrpo3 6e3onacHocTM WHGoOpMaumm B
KOMMbIOTEPHBIX CUCTEMAx W OAHOBPEMEHHO BKIIOYAET CchneuunanbHy noaroToBKy
MarucTpoB, obrnagalowmx 3HaAHUAMW U NPaKTUYECKMMU HaBblkaMW WCMONb30BaHUSA
COBPEMEHHbBIX METOA0B M CPeACcTB 3awmnTbl MHopMaumn. B pamkax nporpammbl gatoTcs
AOCTaTO4YHble OCHOBbI A4 AanbHenLwen npodeccnoHanbHON eATENbHOCTN BblMyCKHUKA
B 06nacTtax HaydHbIX uccnefoBaHWin dyHOAaAMeEHTanbHbIX W NPUKNIagHbIX npobnem
obecneyeHnss uMHpopMaunoHHON 6e30MacHOCTU, MNPOEKTUPOBAHUSA  3aLUMLLEHHbIX
NHAPOPMALMOHHBIX CUCTEM, a Takke opraHu3auum paboT Mo COBEPLUEHCTBOBAHMUIO
CUCTEM, CPeaCTB M TexHonornm obecnevyeHnss MHpopMaunoHHoN 6e30nacHOCTM.

6. «MH(popMaLMOHHbIE TEXHONOIMU B MEHEOXKMEHTE»

PykoBoauTenb Marnctepckon nporpaMmmbl — 3aBeayowmnin kadeapon MHPOpPMaLMOHHbIX
TEXHOSOMN ynpaBneHus, AOKTOP TEXHUYECKMX HayK, npodeccop MateeeB M.I".
KpaTkoe onucaHme maructepckom nporpaMmmbil:

Llenb nporpammebl - npMBnevYeHne nepcnekTUBHbIX CTyaeHToB B IT BM3Hec 3a cyet
CO30aHus cUCTeMbl LeneBon nNpodeCccMoHasribHOM NOArOTOBKM BbIMYCKHMKOB BY30B MO
Hanbonee BocTpeboBaHHbIM MHHOBALMOHHLIM IT cneuymaneHocTaM. Kypc npegHasHaveH
ANs NoAroToBKM chneumanuctoB ynpasnenus IT npoueccamm u OpPUEHTUPOBAH Ha
AarnbHenwee TpyaoyCTPOMCTBO B NPOU3BOACTBEHHbLIE U KOHCANTUHIOBbLIE KOMMAHWUN.

lMporpamma HanpasreHa Ha MOAroTOBKY CreunanmncTtoB CroCoOHbIX cOo34aBaTh U
aKcnnyatMpoBaTtb UHOPMAUMOHHbIE CUCTEMbl  ynpaBreHus ©BusHec-npoueccamm
NpeanpuATUA, pellaTtb aHanMTMyYeckme 3agaym ynpasneHnss OU3HecomM B COOTBETCTBUM C
TpeboBaHMAMHU npodeccrnoHanbHbIX cTaHOapToB no HanpaBIieHNIo —
«HOpMaLUNOHHbIE CUCTEMBI YNpPaBeHUst NPeanpUaTUEMY .

Mporpamma BKOYaAET ABa OCHOBHbIX LMKNA AUCUMNIMH obecneymBaoLmnx 3HaHUA
N KomneTeHuun B 0651acT MHPOPMALMOHHBLIX TEXHONOIMMIA N SKOHOMUKM U ynpaBreHus
npeanpusTuem.

7. «MeHepgxmeHT SAP cuctem» (coBmectHo ¢ komnaHuen ATOS)

PykoBoantenb marMctepckon nporpaMmmbl — 3aBeyowmmn kapenpon MHPOPMaLUOHHbIX
TEeXHONOIrMn ynpasreHus, JOKTOP TEXHMUYECKUX Hayk, npodeccop Mateees M.T.
KpaTkoe onucaHme maructepckon nporpaMmmbil:

Llenb nporpammbl — npuBreyeHne nepcnekTuBHbIX CTyaeHToB B IT BusHec 3a cuet
CcO3[aHusa cuUCTeMbl Lerneson npodeccuoHasribHOW MOAroTOBKU BbIMYCKHUKOB BY30B MO
Hanbonee BocTpeboOBaHHbIM MHHOBALMOHHBLIM IT cneunaneHocTaM. Kypc npegHasHayeH
Ans NOAroTOBKW creumnanucToB yrnpaeneHus |T npoueccamy M OPUEHTUPOBAH Ha
AanbHewwee TPyoOyCTPOMUCTBO B KOMMaHuu Atos.

O6yyeHne  ocywecTBnseTca MO  YHUKanbHbIM  y4ebHbIM  MNporpammam,
pa3paboTaHHbIM At0OS COBMECTHO C nNpenogaBaTenbCckon komaHaon BI'Y B cooTBeTCTBMM
C npodpeccnoHanbHbiMK cTanHgaptTamu IT  pbliHKa, TPaguUMSMU POCCUMCKOrO BbICLLErO
00pa3oBaHUs M C YH4ETOM JTyHLLINX MEXAYHAPOOHbIX NPaKTUK.

Mporpamma AOUCUMNNWHBI  CTPOUTCA Ha 0630pe  akTyanbHbIX MNOAXOAOB,
MEeTOLONOrNM4YEeCKUX NPUEMOB 1 NpakTuke ynpasneHnsa IT npoekrtamun B MeXayHapoOHbIX
npoekTax Ha nnatgopme SAP R/3.



MaruncTtpaTypa MMeeT CBOeW Lenbto cchopmmpoBaTb 00LWMIA NOAXO4 K yNpaBreHnto
n nogaepxke SAP cuctem, cuctemaTtmampoBaTb 3HaHMS O npoueccax ynpaenexHmsa UT B
opraHusauuu, B MporpamMmy BKITHOMEHbl KypCbl aHanmsa M MogenupoBaHusi GuaHec-
npoueccoB, OEeNOBOM KOMMYHMKaLMK, 3HAKOMCTBO C Gubnuotekon ITIL kypc OusHec-
aHIMNNCKOrO TaK e SBMSeTCA HEOTbEMIIEMOW YacTbio NPOrpamMmbil.

Ob6yvatrowmecss 03HaKOMATCA HE TONbKO C TEOPETUYECKMMM OCHOBaAMWU OUCLMNINH,
HO W OMbITOM WX NPAKTUYECKOro NPUMEHEHNS B NMPOEKTaxX KOMMNaHUMW.

8. «YnpaBneHuMe npoekTamum W cepBucamMm B obnactu MHGPOPMaLMOHHbIX
TexHosorun» (CoBMmecTHo ¢ komnaHuen ATOS) .

PykoBoantenb marmctepckon nporpaMmmbl — 3aBefyowmmn kapenpon MHPOPMaLUOHHbIX
TEXHONOIrMN ynpasfeHus, LOKTOp TEXHUYECKUX HayK, npodreccop MaTteeeB M.I'.
KpaTkoe onucaHue Maructepckou nporpamMmmbi:

Llenb nporpammbl — npuBreyYeHne nepcnekTmBHbIX CTyaeHToB B IT GusHec 3a cyet
CO3aHNA CUCTEMbI LieneBon npodeccMoHanbHOM MOArOTOBKM BbINMYCKHUKOB BY30B MO
Hanbonee BocTpeboBaHHbIM MHHOBALMOHHBIM IT cneunaneHocTAM. Kypc npegHasHadeH
AJ151 N0AroTOBKM creumnanucToB ynpasrneHna IT cepBucamm n npoektamm n OpueHTMpoBaH
Ha ganbHenwee TpyaoycTponcTeo B komnaHum ATOS.

O6yyeHne  ocywecTBNsieTcd MO  YHUKaNbHbIM  y4eOHbIM  MNporpammam,
paspabotaHHbiM  ATOS coBMecTHO C npenogaBaTenibCckoM KomaHgon BlIY B
COOTBETCTBMM C npodpeccuoHanbHbiMM  cTaHgapTamun  |IT  pblHKa, Tpaguumsmu
POCCUICKOro BbiCLLEro 06pas3oBaHms U C y4ETOM NyYLLMX MEXOYHAPOAHbIX NPaKTUK.

Mporpamma y4yeOHbIX AUCUMNIIMH OPUEHTUPOBAHaA Ha OCBOEHME TeopeTU4eCKUX
OCHOB M 5yYWKUX MUPOBLIX MPAKTUK WMHMOPMALMNOHHBLIX TEXHOMOMMN TEeXHUYECKON
NOAOEPXKKM NPU aKcnnyaTaumm MHMOOPMALMOHHBLIX CUCTEM M ONTMMMU3AUUK NPOLECCOoB
ynpaBneHns NpoeKkTammn TEXHUYECKOWN NogaepXkn. B nporpammy BKNHOYEHbI ANCLMMANHDI
9KOHOMMYECKOro 1 ynpaBieH4eCKoro npocuns.

BCTynMTeanoe ncnbiTaHue no auncuuvninunHe «KOMI'IbI-OTeprIe n
MaTeMaTndeCKkmne Haykm»
CDopma BCTYNMUTENMbHOIo UCNbITaHUA: NMUCbMEHHbIN 3K3aMEH.

ﬂporpamma BCTYNMUTENIbHOIoO UCNbITaHUA NO
auncuuniunHe «Komnmeeprle n matemMmatTn4eCkKkme Haykm»

2. CoctaButenu: AnrasuHoB 3.K., npodeccop, 3aB. kapeapon NC, TiokaueB H.A.,
aoueHT, 3aB. kaegpon MNMuAT, Kypranud C.[., npodeccop, 3aB. kadbeapon LT,
KpbinoBeukun A.A., goueHT, goueHT kadenpb! LT.

3. OCHOBHbI€ 3HaHUS, YMEHUSA U HaBbIKWU, KOTOPbIMU AOJKEH obnapaTb
NoCcTynarLmn.

[lonmxeH 3HaTb:

- OCHOBHbIE MOHATUA U MEeTOoAbl MaTeEMaTUYECKOro aHanusa, NIMHENHoON anrebpul,
3NEeMEHTOB MaTemMaTU4eCcKon NOrvIKN, ANCKPEeTHOM MaTeMaTUKN, Teopum
AndopepeHUnanbHbIX YpaBHEHUN U 3NIEMEHTOB TeOpun YpaBHEHUW MaTeMaTUyYecKoW
M3UNKKN, TEOPUN BEPOSATHOCTEN U MaTEMATMYECKON CTAaTUCTUKMN, CrlydarHbIX NPOLLECCOoB,



CTaTUCTUYECKOrO OLIEHMBAHMSA 1 MPOBEPKUN FTNNOTE3, CTaTUCTUYECKNX MEeTOL0B 06paboTKu
3KCnepuMeHTanbHbIX AaHHbIX, 9NIEMEHTOB TEOPUMN (PYHKLMIA KOMMNEKCHOIO NEPEMEHHOTO.
- OnepauUnoHHbIE CUCTEMbI, NPUHLMMbLI yNpaBrneHnsa cetbio OBM; oauH 13 s3bIKoB
NPOrpamMMMpPOBaHUS, CTPYKTYPY JOKamnbHbIX M rrobanbHbiX BbIYUCIIUTENbHbLIX CETEW;
CTPYKTYpPbl OaHHbIX, CTPYKTypy, COCTaB M CBOWCTBA WMHAOPMAaLMOHHbLIX MNPOLECCOB,
CUCTEM U TexHonorun, 6as3oBble M NpUKNagHble WMHAPOPMAUMOHHbLIE TEXHOMOMUM,
knaccndmkaumo MHGPOPMALMOHHBIX CUCTEM, MNPUHUMNLI W 6Gal3oBble  KOHLENUMn
TEXHOMOIMMN NPOrpamMMMpPOBaHUS, OCHOBHbIE MOMOXEHUs Teopunm 06a3 ©n XpaHUnuLY
AaHHbIX, 6a3 3HaHMN, OCHOBHbIE BMAbl U npoueaypbl 06paboTkn MHopmaunn, TeoPUIo
TEXHOMOMMMN WCKYCCTBEHHOIO WHTENNEKTa, COCTaB W CTPYKTYPY WMHCTPYMEHTalbHbIX
CpeAcTB, METOAONOrMM pa3paboTkM M NPOEKTUPOBAHUA NHPOPMALMOHHBLIX CUCTEM.

HosmkeH ymeThb:

- MPUMEHATb MaTemMaTuiyeckme MeTodbl NpU pelleHnun npodeccnoHanbHbIX 3agay
NOBbILLEHHOW CNOXXHOCTW.

[lo1KEH MMETb HaBbIKW:

- TMNOCTPOEHMSI MaTemMaTMyeckon Moaenu npodeccuoHarnbHbIX 3agad U
cogepaTeribHOM NHTepnpeTaunmn NomyyYeHHbIX pesynbTaToB.

- paboTaTb B KayecTBe nonb3oBaTenst C MNepcoHasribHbIM KOMMLIOTEPOM WU
NporpaMMHbIMK CpeacTBaMu OOLLEro HasHadYeHusl, UCMOoNb30BaTb SA3bIKM U CUCTEMBI
nporpaMmMuMpoBaHna AOnst  peweHna npodeccnoHanbHbiX 3agad, paspabaTbiBaTb
NHPOPMALMOHHO-NIOMMYECKYI0,  (DYHKUMOHANbHYKO U OOBEKTHO-OPUEHTUPOBAHHYIO
MoAenn MHMOPMaLUMNOHHBIX CUCTEM, MOAENN AaHHbIX, MHCTANNMpPoBaTb, TECTUPOBATbL U
MCNonb30BaTb MNPOrPaMMHbLIE KOMMOHEHTbl MH(OPMALMNOHHBIX CUCTEM, MNPUMEHATb
NHPOPMALMOHHbBIE TEXHOMNOIMM NMPU NPOEKTUPOBAHUN NHAPOPMALMOHHbBIX CUCTEM;

- Noucka n obmeHa MHOpMauUMen B NOKanbHbIX U rNobanbHbIX KOMMbIOTEPHbIX
ceTsaX, NpeacTaBfeHns U aHanusa AaHHblX U 3HaHWN O NpegMeTHon obnacTtu, paboTskl €
MeToA4aMn U CpeacTBamMu aHanmsa u peanusaumm npoekta MHPOPMaLUNOHHOW CUCTEMBI,
BnageHnsa a3blikamu npoueaypHoro n 06 eKTHO-OPUEHTUPOBAHHOIO NPOrpPaMMmMpoOBaHUS,
MHCTPYMEHTarNbHbIMW  cpeacTBaMn  06paboTkM  MHGOPMaUMKN, UHTENNEKTyanbHOro
aHanusa gaHHbIX, BNageHns MHTENNEKTyanbHbIMU TEXHONOMMSMU NOOAEPKKN NPUHATUS
peLleHni.

4. TemaTUyecKun nnaH

4.1 MaTemaTudeckumn aHanms
¢ Teopema Beneplutpacca 0 MakCMumMyme U MUHUMYyMe HenpepbiBHON OYHKLINN.
¢ Oopmyna Tewnnopa ¢ ocTaTouHbIM 4YrieHOM B doopme JlarpaHxa, ¢ OCTaTOYHbIM
4yrneHomMm B dpopme [leaHo.
¢ WHTerpan PumaHa C nepemeHHbIM BepxHUM npegenom. CyulectBoBaHue
nepBoobpasHon HenpepbliBHOM pyHKUMN. Popmyna HbtoToHa-JlenbHuua.
¢ Ycnosue He3aBUCUMOCTU KPUBOSIMHEMHOrO MHTErpana oT nyTu UHTEerpMpoBaHmS.
dopmyna MNpuHa.
¢ OYHKUMM  KOMMIIEKCHONO MEPEMEHHOro: nokasaTefibHas, CUHYC, KOCMUHYC.
OCHOBHblE CBOWUCTBA.
4.2 NndpdepeHumanbHble ypaBHEHNA
1. YpaBHeHUs C pa3gensowmmMmca nepeMeHHbIMN.
2. YpaBHeHus B MONHbIX AndpdpepeHuymanax.



S.

6.

JInHenHble ogHOpoOAHble AuddepeHumanbHble YpaBHEHUSI C  MNOCTOSIHHbIMU
KoadhpuumeHTamum.

CBoNCTBa pELIEHU CUCTEM JMHEWHbLIX OAHOPOAHbIX AnddepeHunanbHbIX
ypaBHEHUMN.

CBONCTBa pELUEHUN CUCTEM JMHEWHbIX HEeOAHOPOoAHbIX AnddepeHunanbHbIX
yPaBHEHUN.

JInHeNHbIEe ypaBHEHUS B YACTHbLIX MPOM3BOAHLIX MEPBOro Nopsiaka.

4.3 Anrebpa n reomeTpus

1.

2.

5.

Cuctembl NMUHENHbIX ypaBHEHWW, paBHocunbHble CJTY, KpuTepuin COBMECTHOCTU
Cny, peweHne CJTY meToaom nocneaoBaTeribHOrO UCKITIOYEHUSI MEPEMEHHbIX.
Onpegenutenu, X CBOMCTBA, pasfioXeHune onpeaenntens no CTpoke nnu cronoéuy,
npasuno Kpamepa.

BekTopHble MpoCTpaHCTBa, UX CBOWCTBA, NIMHEWHAsi 3aBUCUMOCTb W JFIMHEWNHas
HEe3aBMCUMOCTb BEKTOPOB, pasnoxeHue BekTopa no 6asucy.

JInHenHble onepaTopbl, CBA3b MeX4y MaTtpuuyamn JIMHEWHOro ornepartopa
OTHOCUTENBHO pa3nn4yHbiX 6a3ncoB, COOBCTBEHHbIE BEKTOPbl U COOCTBEHHbIE
3Ha4YeHNs, xapakTepucTmyeckoe ypaBHeHMe.

Mpsimasa Ha NNOCKOCTU: CNOCOOLI 3afaHns U BbIBOS, YPaBHEHWM.

4.4 MeToabl BbIMUCITIEHU

1.

4.

S.

NHTepnonnposaHue v npnbnmxkeHne oyHKuMin. HTepnonsumoHHbIE MHOMOYEHDI
Narpanxa, HetotoHa. CnnanHbl. NMocTpoeHne Kybn4eckoro MHTepPNonALNOHHOIoO
cnnavHa.

KBagpaTtypHble hopMysibl MPSIMOYrOfbHUKOB, Tpaneunn, CUMNCoHa, OLeHKN
norpelwHocTn. KBagpatypHoele oopMynbl ["aycca. KpaTHble nHTerpansi.
OcHoBHble 3agayn nuHenHon anrebpbl. Metopg aycca, meTog nporoHkn. Metoa
npocTon ntepaumn, metop Maycca-3engens.

MpubnuxeHHble meTtoabl peweHna OY. Metog Onnepa. Mogudukaumm metoga
onnepa. Metoabl PyHre-KyTTa.

MpnbnmxeHHble MeToAbl peLlEHNs YpaBHEHUN B YACTHbLIX NPOU3BOAHbIX.

4.5 YpaBHeHUs matemMaTuyeckon onsnku

%90!\3!—‘

o o

dusmyeckme 3agaym, npuBogaLLME K YPaBHEHUAM B YAaCTHbIX MPOU3BOAHbIX.
Knaccudumkauma ypaBHEHN B YaCTHbIX NPOM3BOAHbBIX BTOPOro nopsiaka.
YpaBHeHua runepbonuyeckoro tuna. Metog dypoe. dopmyna Janambepa.
YpaBHeHusa napabonmyeckoro tuna. PyHKUNS NCTOUHMKA ANS YpaBHEHUS
TEennonpoBO4HOCTH.

KpaeBble 3agayuv ong ypaBHeHua Jlannaca.

O6Lwwme cBoMNCTBA rAPMOHUYECKNX (DYHKL M.

4.6 Teopvm BEpPOATHOCTEN M MaTeMaTnyeckas ctaTucTmka

1.

2.
3.

4.
5.

6.

Knaccudumkauma cnyydyamHbiX BeNMYMH. YMCrnoBble XapakKTepUCTUKM CrlydaunHbIX
BENMUYUH.

MpenenbHasa TeopeMa Teopum BEPOATHOCTEN.

ToyeuyHble OLEHKN HEM3BECTHbIX NapamMeTpoB: onpeaerieHnd, CBOMCTBa, MeToAbl
HaxoXaeHus.

KpuTepuin cornacus 012,

dopmyna bawneca.

Pacnpenenenue Naycca.

4.7 ,D,I/ICerTHaﬂ MaTeMaTuka U matemMmatTnyecKkasa Jfiormka

1.

Bynesckue dyHKLUM 1 cnocobbl UX NpeacTaBneHus!.



2. lNonHoTa n HeNPOTUBOPEYMBOCTL JTOrMKM BbICKa3blBaHUMN.
3. OrpaHuyeHHble aeTepMUHMpoBaHHble pyHKunn (OLP) n KOHEeYHbIe aBTOMAThI.
4. Heobxogumble ¥  OOCTaTOYHble YCNOBUA  OOHO3HAYHOCTU  andaBUTHOIO
KOANPOBaAHWUA.
5. PeKkypcuBHble U BblYUCINUMbIE (MO ThIOPUHIY) PyHKLMN.
4.8. OCHOBbI NpOrpamMmMmMpoBaHnS
OnepaunoHHble CUCTEeMbl, Ha3HayeHwe, BbINoNHAeMble YHKUMKW. [MpuHUUNGI
ynpasneHus cetbio IBM. TexHonormyeckne npuHUmMnel co3gaHusa nporpamm. CUHTakcuc
N CeMaHTMKa S$3bIKOB MNporpaMMuMpoBaHus. Peanusauma OCHOBHbIX YnpaBnAoLwmnX
CTPYKTYpP B AA3blkax nporpammupoBaHus Nackans u CU. MNapagunrmel nporpaMmmMmpoBaHus:
npouenypHas, AeknapatneHas, 06 beKTHO-OpUeHTUPOBaHHAaS.
4.9. O6bEKTHO-OPMEHTUPOBAHHbLIM NOAX04 K pa3dpaboTke nporpamm
[MpocTble N CnoXxHble nporpamMmmMHble cuctemsbl. Mepapxma abcTpakumn, KoHUenuus
OOrll. HacneposaHue, cdepa pOencrteuss MeToga, aBTopu3auus  AocTyna,
pacwmpsaemMocTb 06beKToB. Hacnegyemble ctatudeckune metoabl. BupTyanbHble MeToabl
n nonumopdmnam. lnHammnyeckmne o6bekTbl. KOHCTPYKTOPbI U ECTPYKTOPbI.
4.10. OCHOBHbIE NOHATUS CTPYKTYP OAHHbIX
Tpn ypoBHS ONUCaHUSA CTPYKTYP [AaHHbIX: (PYHKUMOHaNbHaa creundurkaums,
norudyeckoe onucaHwe, dusndeckoe npeacrtasneHe. KoHuenuuss Tuna AaHHbIX.
CosgaHne cnucka, NPOCMOTP CMUCKa, BKMNKOYEHME B CMUCOK M yaareHue U3 cruvcka
anemeHToB. [loHATMe cTeka. [lakeT npouenyp @yHKUMOHaNbHOW crneunduKkaumn.
BuHapHble aepesbs. COPTUPOBKN N NX KraccudmKaums.
4.11. TexHonornsa nporpammMmpoBaHus
OnemMeHTbl TEXHONOrnu NporpamMMmMpoOBaHus. CeowcTBa nporpammbi:
paboToCnoCOBHOCTb, 4YMTabenbHOCTb, 3MPGEKTUBHOCTL, 3aTpaTbl Ha paspaboTky,
CTOMMOCTb CconpoBOXaeHUA. YKU3HEeHHbI UMK nporpammbl. [MpoekTbl u cnocobbl nx
npegcrasneHns. Hucxogsiwasa n Bocxoasilas TexHonorna nporpammupoBaHnda. Metoq
BEPTMKaNbHOrO  CroeHusi, B3aumogencteue crnoeB. OnpefeneHne  moayns,
nporpammupoBaHne  moaynen.  CTpykTypHoe  nporpammupoBaHue.  OCHOBHblEe
ynpasnswowme KoHcTpykumn. OTnagka u tectupoBaHne. ABTOHOMHOE M KOMIMIEKCHOe
TecTMpoBaHue. JKchnnyaTauMoHHas [OOKYMEHTauus: PYyKOBOACTBO MONb3oBaTens,
PYKOBOACTBO CUCTEMHOIO NporpaMMucTa.
4.12. ba3sbl 1 XpaHuUnuwa gaHHbIX
[MoHAaTMe 6a3bl AaHHbIX U cUCTEMY yrnpaBneHus 6a3on aaHHbIX. OCHOBHbIE MOAeNn
OAHHbIX:  Mepapxuyeckue ceTeBble, pPensaUMOHHble, OObEeKTHble U  OOBLEKTHO-
OPUEHTUPOBAHHbIE,  OOBLEKTHO-pensuMOHHbIE, MoAeNnb  AaHHblx  SQL. Bugbl
knaccudgukaumn 6a3 gaHHblx. OCHOBbI pensumoHHon anrebpbl. PendunoHHas mogens
AaHHbIX. [1pUHUMALI HOpManu3aumn, HopMarnbHble opmbl. ObLne cBeaeHus O A3blke
SQL. MNoHaTre xpaHunuwia gaHHbIX, MPUHLKMABI OpraHmM3aumm XpaHunuia.
4.13. V\ICKyCCTBEHHbIN UHTENNEKT
OCHOBHbIE MOHATUSA UCKYCCTBEHHOIO UHTENNEKTa, AaHHble U 3HaHUS. HanpaBneHus
NCKYCCTBEHHOIO WHTEsNeKTa; 3KCMepTHble CUCTEMbI, WHXEHEPUS 3HaHWW, He4veTkue
CUCTEMbI, HEWPOHHbLIE CETWU, reHeTU4eckue anropuTMbl, MySibTUAreHTHblE CUCTEMBbI.
Mogenu npeacTaBrieHUa 3HAHUKW: NOrMYeckme Mogenun, OCHOBaHHble Ha GUHapHON u
HEeYeTKOW 5oruke, cemaHTuyeckue cetun, penmbl. WMHCTpyMeHTanbHble CUCTEMBI
06paboTkM 3HaHUK, A3bIK [Mponor.
4.14. Teopusa 6a3 gaHHbIX



Mogernb «CyLHOCTb-CBA3b, NMOHATME, Ha3Ha4YeHne CyLLHOCTWN, CBOMUCTBA, CBA3W, CTEMNEHb
CBSA3K, 0653aTENbHOCTL/HEOBA3AaTENBHOCTL CBA3MN.

OrpaHunyeHunsa LenocTtHocTn 6asbl 4aHHbIX HA YpoBHe aTpubyTa, KopTexa, OTHOLUEeHUS,
6a3bl AaHHbIX. CCbINOYHAdA LeNoCTHOCTb, NOTEHUNarbHbIe, NEPBUYHbIE, BHELLHME KITHOUN.
OrpaHunyeHne NOT NULL. Peanusauua orpaHnyeHuin LLenoCcTHOCTU 6asbl JaHHbIX Npw
nomMoLuun TpurrepoB. [leknapaTuBHble OrpaHNYeHnsa LenocTHOCTU B A3blke SQL.
Hopmanusauma oOTHoweHnn 6a3bl gaHHbIX. PyHKUMOHANbHass W MHOrO3HadHas
3aBucumocTun. HopmansHble popmbl oTHoweHun B (1H®, 2H®, 3H®, HOBK, 4H®).
CTpyKTypbl XpaHeHUs AaHHbIX. IHaekcMpoBaHue gaHHbiX. CTPYKTYpbl MHAEKCOB AAHHbIX.
TpaH3akumn. BocctaHoBneHne gaHHbix B npu cbosx. TpaH3akuum v napannenunsm.
Cepuanunsaumsi TpaH3sakuuim ¢ NOMOLLbIO B10KMPOBOK. Tynuku.

Onepauun pensumoHHon anrebpbl. [MonHOTa M 3aMKHYTOCTb PEensiuMOHHOWN anrebpbl.
PenaunoHHas anrebpa mn a3bik SQL. Onepatop sa3bika SQL SELECT. CoeauHeHne
oTHoweHun ( JOIN), arperaTHble OyHKLUKM, rPyNNUPOoBKa AaHHbIX.

4.15 Apxutektypa 3BM u cuctemnoe MO

doHHEeNMaHOBCKME NMPUHUUNLI peanudaunmn SBM.

dopmat KoMaHg U MeToabl agpecauuu.

Mogcuctema BBoga/BbiBoga. Pexunmbl obmeHa uHGopmaumen ¢ BHELHUMMK
ycTponcteamun. Mlepapxus BBoAa/BbiBOA4a B BbIYUCIIUTENBHOW CUCTEME.

Ynpasnenue namatblo. dusnyeckas u BupTyanbHas namatb. CTpaHUYHasa opraHm3aums
namaTu.

ApPXMUTEKTYpPHbIE CNOCOBbLI NOBbLILWEHUSA NpoM3BOAUTENBHOCTM OBM.

CocTosiHMe NOTOKOB B MHOro3aga4yHom cucTeMe ¢ pasgeneHnemM BpeMeHN.

Cemadpopsbl. Ix ncnonb3oBaHmMe B MHOFOMOTOYHbIX NPUMOXEHUSAX.

Tynukn B MHOro3aga4HbliX NPUNoOXeHUsX.
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6. Obpasel KOHTPOJNIbHO-U3MEPUTENIbHOro MaTepuana

OcHoBHble 3agaumn nuHenHon anrebpbl. MeTog Maycca, meTog nporoHkn. MeTtopq
npocTon ntepaumn, metopg Maycca-3engens.

C1pykTypa nHgpopmaumnoHHon cetn. MHoroypoBHeBble mogenu. Mogenb
B3aMMOCBSA3UN OTKPbITbIX CUCTEM.

Mpouenypbl 1 PyHKUMM A8 paboTbl CO CNMCKOM Ha ykasatensax (NpoBepka nycToThl,
aobasneHune, B3ATME OaHHbIX, MOUCK).

7. BapunaHTt oTBeTa Ha KUM
Pa3BepHyTbIn OTBET B COOTBETCTBUM C [3].

8. Kputepum oueHKM KayecTBa NocTynaroLiero
JKcnepTHasa oueHKa YpPoBHS 3HaHM No npeanaraemon nporpamme ot 0 go 100
6annos. MnHnmManeHoe KonmyecTBo 6annos, NogTeepXKaatoLLee ycnewHoe
NpoXoXaeHne BCTYNUTENbHOroO UCNbITaHus, coctaenseT 40 6annos.



