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Mporpamma paspaboTtaHa Ha ocHoBe ®IOC Bbicliero obpasoBaHus MO HanpaBfeHuto
bakanaspmata 02.03.03 Martematnyeckoe obecneyeHme wn agMUHUCTPUPOBAHME
NHPOPMALNOHHBIX CUCTEM.

1. AHHOTaUMA MarucTepcKou nporpamMmsbl
«YnpaBrneHue NpoeKTUpOBaHMEM U pa3paboTKoM MH(POPMALMOHHbLIX CUCTEM»

PykoBoauTenb nporpamMmmbi:
ApTemoB Muxaun AHaTonbesud, 4.40.-M.H., npodeccop kadeaps! NMOMANC.

KpaTkoe onucaHue marmctepckou nporpamMmmbi:

Llencto  nporpammbl  €BRSieTCA  NOArOTOBKA  BbICOKOKBANMMOUUMPOBAHHbIX
cneumanuctoB B obrnactm npobnem COBpPEMEHHOW MHAOPMATUKWU, MaTemMaTU4eCcKoro
obecnevyeHns 1 NHPOPMALMOHHBIX TEXHOSTOTUIA.

Cdepamun npoheccmoHanbHON AeATeNbHOCTU, B KOTOPbIX BbIMYCKHUKA, OCBOUBLUME
nporpamMmmy, MoOryT OCyLLLeCTBSATb NPOeCCUOHANbHY AeATENbHOCTb, ABNATCA:

— Hay4Hble nccnegoBaHus;

— paspaboTka u TecTMpoBaHne NporpaMmmHoOro obecneyeHus;

— co3faHue, nogaepxka " afiMUHUCTpUpPOBaHUE NHPOPMaLIMOHHO-

KOMMYHUKALMOHHbIX cMCTEM 1 6a3 JaHHbIX.

BbINyCKHMKM MOTyT OCYLLECTBATb NPOdeCcCUoHanbHy0 OeATenbHOCTb U B OPYrnX
obnactax u cdepax npodeccuoHanbHOW AEATENbHOCTM NPU YCNOBUM COOTBETCTBUSA
YPOBHA MX 00OpasoBaHWS U MOMYyYEHHbIX KOMNeTeHumMn TpeboBaHusIM K KBanudukaumm
paboTHMKa.

B pamkax ocBoeHUs1 nporpamMmMbl MarmctTpaTypbl BbIMYCKHUKN FTOTOBATCA K peLUeHUIo
3agay npodeccuoHanbHOM AeaTeNnbHOCTM Cneayowmx TUMnoBs:

— Hay4Ho-uccnegoBaTenbCKUn — OCHOBHOW;

— NPOU3BOACTBEHHO-TEXHOMNOIMYECKUN.

OcCHOBHbIMM ~ O0BbekTamu  NpoheccnoHanbHON  AeATENbHOCTM  BbIMYCKHUKOB
ABNAIOTCA:

— M3YYEHMEe HOBbIX HaYYHbIX pPe3ynbTaTOB, Hay4yHOM nuTepaTypbl M Hay4yHO-
ncecnenoBaTesibCKMX MPOEKTOB B COOTBETCTBMN C Npodhuniem npodeccmoHansHom
AeATenbHOCTU; nccnegosaHMe n paspabotka mogenen, MeTogoB, anropuTMOB,
nporpamMmmM, WHCTPYMEHTalnbHbIX CPeAcTB NO TemMaTuke NPOBOAMMbIX HayYHO-
nccnegoBaTenbCkUX  MPOEKTOB; pa3paboTka HayyYHO-TEXHUMYECKUX OTYETOB
N NOSICHUTENbBHBLIX 3anuCcoK; pa3paboTka HayyHbIX 0O030pOB, COCTaBneHue
pedepatoB n Oubnmorpacdbmm no TemaTuke NPOBOAUMBIX WCCNeAoBaHUN,
paspaboTka npeseHTauun; yyactme B paboTe Hay4yHbIX CEMWHAPOB, Hay4HO-
TEXHUYECKUX KOHIepeHUMn; noarotoBka nybriMkaumn B Hay4YHO-TEXHUYECKUX
XypHanax;

— MaTemMaTU4ecKkne n anropuTMmyeckme Mogenu;

— MporpamMmsl, NPOrpaMMHbIe CUCTEMbI U KOMIMIEKChI, METOAbl UX MPOEKTUPOBaHUS
n peanusaummn, cnocobbl NPOM3BOACTBA, COMNPOBOXAEHUSA, 3KCnnyaTauum
N aOMUHUCTPUPOBAHNS B pasnuyHblx  obnacTsx, B TOM yucne
B MEXOUCUUNNNHAPHbIX;

— MMUTaUMNOHHbIE MOAENWN CNOXHbIX MPOLECCOB YNpaBIieHUs;

— MporpamMMHble CPeacTBa;

— agMUWHUCTPUPOBaHUE BblYUCINTESbHBIX, MHOPMALMOHHBLIX NPOLECCOoB.

B nogrotoBke  MaructpoB  NPUHUMAKOT  ydacTue  COTPYOHUMKM  BedyLumx
KOMMbOTEPHbLIX upm r. BopoHexa.
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BCTyﬂMTeanoe uncnbiTaHe No goucuuninHe
«anK.ﬂaAHaﬂ MaTeMaTuka, VIHCbOpMaLIMOHHbIe TEeXHOJIOI'MN U CUCTEMbI»

CDopma BCTYNUTENIbHOIo UcnbiTaHUA: NMUCbMEHHbIN 3K3aMEH.

Mporpamma BCTynUTeNbLHOro UCNbITaHUA NO AUCLMNIINHE
«MpuknagHaa MmaTemaTnka, MHPOPMALMOHHbIE TEXHONOIMMN U CUCTEMbI»

2. CocTaBurtenu:
ApTtemoB M. A., npodeccop, npodgeccop kadeapbl NONANC;
bapaHoBckui E. C., goueHT, 3aB. kacdeapon NMOMANC;
Kyp6aTtoBa W. B., aoueHT kadenpbl MONAUC;
KypueHnkoBa T. B., goueHT, goueHt kacdeapsl NMOMANC;

3. OCHOBHbIe 3HaHMA,, YMEHUSs U HaBblKW, KOTOPbIMW [AOJKEeH obnaaaTb
nocTynaroLmmn

[lomKkeH 3HaThb:

1) OCHOBHbIE MOHATUA N MeTOoAbl MaTeMaTU4eCcKOro aHanusa, NMHenHon anrebpsbl,
3MIEMEHTOB  MaTeMaTM4yeCKOW  FOrMKW, [OUCKPETHOM MaTeMaTuku, Teopuu
anddepeHumanbHbiX  YpaBHEHUW, TeOpUM BEPOSTHOCTEM U  MaTemMaTUyecKom
CTaTUCTUKY,

2) NpUHUMNBLI paboTbl onepauMoOHHbBIX CUCTEM U YrNpaBneHUs CeTAMU; apXUTEKTYpbI
noKanbHbIX 1 rNobanbHbIX BbIYNUCANTESbHBIX CETEN; OCHOBHLIE CTPYKTYPbI AAHHbIX
U anroputMbl 06paboTKM AaHHbIX; Knaccudukaumioo, CTPYKTYpy W CBOMWCTBA
WHOPMALUMOHHBLIX  cuCcTeM; 6GasoBble UM NpuKNagHble  MHPOPMAaLMOHHbIE
TEXHOMNOrMM; NpPUHUUNLI U 6a3oBble KOHLEMUUM TEXHOSOMMN NpOorpamMMmpoBaHnS;
OCHOBHblE MNOMOXEeHUs Teopunm 6a3 [OaHHbIX; METOOO0NOrMM MPOEKTUPOBAHUSA
Moaenen AdaHHbIX W WMHPOPMAUMOHHBIX CUCTEM; TEXHOMNOrMM paspaboTku
MHAPOPMALNOHHBIX CUCTEM.

[lomkeH ymeTb:

1) ncnone3oBaTb TexHonornu paspabotku MO n UC, mogenuposaHus B/;

2) UHCTannMpoBaTb, TECTUPOBATL M ncnons3osaTtsb M0O.

[omKkeH UMEeTb HaBbIKU:

1) nonb3oBaTens MNepcoHanbLHOro KOMMbKOTEPA WM MNPOrpaMMHbLIX CpeacTB obuiero
Ha3Ha4yeHus,

2) UICNONb30BaHMs  A3bIKOB  MNPOLEAYPHOr0O U OOBEKTHO-OPUEHTUPOBAHHOIO
nporpaMmmMupoBaHus 1 cpepg paspaboTku,

3) ncnonb3oBaHMA HOTaALUN MOOENNPOBAHNA OAHHBIX U CUCTEM;

4) noucka n obmeHa uHopmauMen B noKanbHbIX M robanbHbIX KOMMNbIOTEPHbIX
ceTax, NpeacTaBfeHnst U aHanu3a AaHHbIX U 3HaHWK 0 NpeaMeTHon obnacTu.

4. TemaTnyeckum nnaH
4.1. MatemaTuyecknn aHanua

1. Yucnosble nocrnegoBaTesibHOCTU N UX Npeaensl.

2. Npepen dyHKUMM ogHOM nepemeHHOW. BbluMcneHne npenenos. HenpepbiBHbIE
dYHKUMN O4HOM NepeMeHHOW. TOoYKM paspbiBa PYHKLMM U NX KNnaccudukaLums.

3. MNoHATHe npoussogHon. [OuddepeHumpoBaHne CnoxHonm ¢yHKUuK, obpaTHown
PyHKUMM 1 (PyHKUUK, 3afaHHOM napameTpuyecku. [1pons3BogHble BbICLLMX
NopsaKoB U UX BblYUCTIEHNE.

4. dopmyna Teunnopa. PasnoxeHne OCHOBHbIX 3neMeHTapHbIX QYHKUUA No
dopmyrne Tennopa.

5. QkcTpeMyMbl YHKUUIN ogHOM nepemMeHHon. Heobxogmmoe ycrnoBue akCTpemyma.
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[octaTtoyHble ycrnosusa akcTpemyma. OTbiCkaHWe HauborbLlIero 1 HanmeHbLIEero
3Ha4YeHU PYHKLMM Ha NPOMEXYTKE.

. NMoHATWe nHTerpana n ero cBoncTaa.
. Hncnosble pagbl. MNMpu3Hakn cxogmMMocTn YymcnoBbix pagos. OueHka ang octaTtka

psga nenbHuueBckoro Tmna.

.(DyHKLI,I/IOHaJ'IbeIe nocrieaoBaTtesibHOCTM U pyAaabl. PaBHOMepHaFI CXoANMMOCTb

YHKUMOHanNbHbIX nocnegoBatenbHocTen M psgoB. CTeneHHble psgbl U MX
OCHOBHbIE CBOMCTBA.
®yHKkuMn N nepeMeHHbIX U ux npegensl. YacTHble NPon3BOAHbIE.

OunddepeHumansHble ypaBHEHUS

1.

2.

9.

OO6bikHOBEHHOE audbhbepeHumanbHoe ypaBHEHME W ero pelleHve; obuiee
peLLeHne; YacTHOe peLLeHne; NopsaoK AnddepeHumnanbHOro ypaBHEHMS.
OnddepeHumnansHoe ypaBHEHWE MEPBOro Nopsiaka; ypaBHEHWE, paspeLleHHOe
OTHOCUTENbHO NPOM3BOAHON; 3af4ada Kowu (HadanbHasa 3agavda).

. YpaBHeHUs ¢ pasgensaowmMmmncsa nepemMeHHbIMN.
. Anrebpa n reomeTpus
. Matpuua, pencteus Hag maTtpuuamu OnpegenuTenb KBagpaTHOW MaTpuubl,

MUHOp, anrebpanyeckoe [OOMOMHEHWEe, MeToAbl BblMMCMEHUS onpenenuTenemn
6asncHbIn MUHOP, paHr maTpuubl. ObpaTHaa maTtpuua. HaxoxaeHue obpaTtHom
MaTpULbI.

. CncTemMbl NMHENHbIX ypaBHEHUW, paBHocunbHble CJTY, KpuTepuin COBMECTHOCTU

Chy, pewenune CITY meTogom nocnenoBaTesibHOr0 UCKMOYEHNSA NEPEMEHHbIX.

. BekTOpHblE NpocTpaHCcTBa, MX CBOWCTBA, JIMHEWMHAS 3aBUCUMMOCTb U NMHENHas

HEe3aBMCUMOCTb BEKTOPOB, pa3noXeHue BekTopa no 6asucy.

. JInHenHoe nNpOCTpPaHCTBO, NUHENHas 3aBUCMMOCTb (HE3aBMCUMOCTb) CUCTEMBbI

BEKTOPOB, 6a3unc, koopaMHaTthl, MaTpuua nepexoga ot ogHoro 6asuca K gpyromy,
CBS3b KOOpAWMHAT BeKTopa B pasHblx ©0asucax, pasmepHocTb. JlMHenHas
obonoyka, NOANPOCTPaHCTBO, CyMMa M nepecevyeHne noanpocTpaHCTB, npsimas
CymMMa nognpoCTPaHCTB.

KpuBbie: cnocobbl 3agaHus.

Teopus BEpOATHOCTEN U MaTeMaTMYecKas cTaTUCTUKa

1.

4.

CnyyarHble BENWYMHbI OUCKPETHOrO M HenpepbiBHOrO TunoB. Cny4vanHble
BEKTOPbl. DYHKUUM CrydamHbIX BenuMUuH. DPyHKUMKM pacnpegeneHvs, psg
pacnpegeneHns, nroTHOCTb BEPOATHOCTEM M WUX CBOWCTBA. HesaBMCMMOCTb
CNyYamHbIX BEMNYMH.

2. MatemaTtudeckoe oxmngaHuve u ero ceBomcTea. [incnepcusa n ee CBOMCTBa.
3.

3aKkoHbl  pacnpedeneHnsa:  HOpMarnbHbI  (rayCCOBCKUMKW),  PaBHOMEPHbLIN,
SKCMNOHEHLUManbHbIM (NokasaTenbHbIN).

"eHepanbHas COBOKYMNHOCTb, BblOOpKa, BblIOOPO4YHblE 3HayeHus. CTaTucTuka,
aMmnupuyeckas yHKUUA pacnpeneneHus.

D,I/ICerTHaSI MaTemMaTuka n MatTemMatTundeckas Jiormka

1.
2.

3.

ByneBckne pyHKUMM 1 cnocobbl nx NpeacTaBeHus.

Anrebpa BbickasbiBaHUW. CneuyunanbHble Buabl (OPMYN: OU3bIOHKTMBHAS
HopMmanbHas dopma, KOHbBIOHKTMBHaAss HopMmanbHass ¢gopma, NOANHOM
>KerankuHa.

3amMKHYTOCTb 1 NonHoTa. OCHOBHbIE 3aMKHYTbIE KNnaccChl.

OcHOBbI NporpaMmMMpoBaHms

1.
2.
3.
4.
5.

CuHTaKcmc n ceMaHTrKa A3bIKkOB MPOrpaMMmnpoOBaHMS.

Twnbl JaHHbIX.

CTpyKTypbl AaHHbIX.

Peanusaumsa 0CHOBHbIX yNpaBnsitoLWmMX CTPYKTYP B A3blkaxX NPOrpaMmMmMpOBaHUs.
OcHoBHble anropnTmbl 06paboTkM AaHHbIX.
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. AnNropuTMbl NOMCKa 1 COPTUPOBKN.
. PaboTa c dpannamn.
. Pabota co cnuckamu. Ctek, ouepeap, GuHapHoe gepeso.

O6bEeKTHO-OPMEHTNPOBAHHBIVM NOAXOA K pa3paboTke nporpaMmm

1

2
3

. KoHuenumsa OOI1. HacneposaHue, cdepa penctsua meToga, asTopusaums
AocTyna, paclumpsaemMocTb O6beKTOB.

. Hacnenyemeble ctatnyeckne metoabl. BupTyanbHble MeToabl 1 NOAMMOPAU3M.

. AnHamunyeckmne o6bekTbl. KOHCTPYKTOPbI U 4ECTPYKTOPbI.

TexHonorna NnporpaMM1MpoBaHus

1.

2.

3.

4.

CeowcTtea nporpammbl: paboTocnocobHOCTb, YnTabenbHOCTb, APPEKTUBHOCTD,
3aTpaTbl Ha pa3paboTKy, CTOMMOCTb CONPOBOXAEHMS.

YKn3HeHHbIn uMKkn  nporpammbl. [poekTbl M cnocobbl MX NpeacTaBneHus.
Hucxogsawas n Bocxogsiast TeXHOMOorMsi NporpaMmMmMpOBaHUS.

OnpegeneHve  moayns,  nporpammupoBaHve  mopgynen.  CTpyKTypHoe
nporpammupoBaHmne. OCHOBHbIE YNPaBAOLLNE KOHCTPYKLNN.

OTtnagka wn TectupoBaHme. Cnocobbl TecTupoBaHusa. ConpoBoguTenbHas
AOKYMEeHTauus.

basbl A4aHHbIX U MHPOPMALMOHHbLIE CUCTEMbI

1.

©CONOORWN

MoHatne 6asbl gaHHbIX U CYB[. OCHOBHblE MOAENW AAHHbLIX: Uepapxuyeckne
ceTeBble, PENSAUNOHHbIE, OOBEKTHbIE U OOBEKTHO-OPUEHTUPOBAHHbIE, OOBHEKTHO-
pensumoHHble. Knaccmndmkauma 6a3 gaHHbIX.

OcHoBHble NoHATUA Teopumn B.

OcHoBbI pensiunmoHHon anrebpbl. PenaunoHHaa Mmoaenb AaHHbIX.

MpuHUKMNBLI HopManuaaumm, HopmarnbHble QOPMbI.

Mogernb «CyLLHOCTb-CBA3bY.

OcHoBHble NoHATMA B A3blke SQL. CocTaBneHne 3anpocos.

Monatne UC. Knaccudumkaumsa NC. Metogonorum npoektuposaHus NC.
MocTpoeHne pyHKUMOHanNbHbIX Mogernen B HoTauuax IDEF

Ncnonb3oBaHue a3bika UML.

5. Cnncok pekomeHayemMon nutepaTypbl

1.

10.

WnemH B. A. MartemaTtuyeckmn aHanm3 : yy4ebHuk : B 2 4. / B. A. Unbuh,
B. A. CagoBHuunn, b. X. CeHpos; nog pea. A.H. TuxoHosa. — Mockga : [NMpocnekT :
N3n-Bo Mock. yH-Ta, 2006. — 660 c.

Kyopsasues J1. 1. Kypc matematunyeckoro aHanusa. T. 1. / JI. O. Kygpssues. —
Mocksa : [Jpoda, 2003. — 704 c.

Kyopsasues J1. 1. Kypc matematunyeckoro aHanusa. T. 2. / J1. . KygpssueB. —
Mocksa : [Jpoda, 2004. — 720 c.

Kyopsasues J1. 1. Kypc matematunyeckoro aHanusa. T. 3. / JI. O. KyapssueB. —
Mocksa : [Jpoda, 2006. — 351 c.

duxrtenronbl . M. OcHoBbl MaTemaTtundeckoro aHanmsa. T. 1./ . M. ®uxTeHrons..
— Mocksa : JlaHb, 2008. — 448 c.

duxrtenronbl . M. OcHoBbl MaTemaTmndeckoro aHanmsa. T. 2. / . M. duxTeHrons..
— Mocksa : JlaHb, 2008. — 464 c.

TuxoHoB A. H. dnddepeHumaneHblie ypasHeHus / A. H. TuxoHos, A. b. Bacunbesa,
A. . CBewHukoB. — Mocksa : Hayka, ®uamatnut, 2005. — 253 c.

Unenn B. A. JluHenHas anrebpa n aHanutmnyeckass reometpusa / B. A. UnbuH,
. O. Kum. — Mocksa : 3a-Bo Mock. yH-Ta : NpocnekT, 2007. — 392 c.

HosukoB ®. A. [luckpetHass matemaTtuka ans nporpammuctos / ®. A. HosukoB. —
CankTt-lMNeTepbypr : MNutep, 2008. — 383 c.

AbnoHckun C. B. BBepeHue B amckpeTHyo matemaTtuky / C. B. AGnoHckun. —
MockBa : Beicwas wkona, 2008. — 384 c.
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11. KonemaeB B. A. Teopusi BEpOATHOCTEN M MaTeEMaTUYeCKasi CTaTUCTUKA: YYEOHUK
ans sysoB. / B. A. Konemaes, B. H. KanuHuHa.. — Mocksa : KOHUTU-OAHA, 2003. —

352 c.
12. dewnt K. [Ix. BBegeHue B cuctembl 6a3 aanHHbix. / K. k. [ent. — Mocksa : Bunbsamc,
2018. - 1328 c.

13. lMapcmna MonuHa . Cuctembl 6a3 gaHHbIX. IMonHein kype. / . Mapcna MonuHa,
. YnbemaH, O. Ynaoom. — Mocksa : Bunbsimc, 2002. — 1088 c.

14. 'pabep M. Beegenue B SQL. / M. 'pabep. — Mocksa : Jlopu, 2008. — 378 c.

15. 'pabep M. SQL. / M. 'pabep. — Mocksa : Jlopu, 2007. — 644 c.

16. BupTt H. Anroputmbl 1 CTpyKTYpbl AaHHbIX. — CaHkT-leTepbypr: HeBcknin ananekT,

2008. — 352 c.
17. Pannu [1. AGcTpakuusa n CTpykTypbl gaHHbix. / [1. Pannn. — Mocksa : Mup, 1993. —
752 c.

18. OBGBLEKTHO-OPUEHTUPOBAHHBIA  a@HanM3 W MPOEKTUpoBaHMe C  NpyMepamu
npunoxenun / I'. byy [u ap.]. — Mockea : Bunbamc, 2008. — 720 c.

19. JNleoHeHkoB A. B. UML 2. / A. B. JleoHeHkoB. — MockBa : EXB-lletepbypr, 2007. —
576 c.

20. ®puan O. PerynsapHble BbipaxeHus. / [1. pngn. — Mocksea : Cumson-Intoc, 2008. —
608 c.

21. YepemHubix C. B. MogenvpoBaHne u aHanm3 cuctem. |DEF-TexHonoruu:
npaktukym. / C.B. YepemHbix, N.O. CemeHoB, B.C. PyykuH.— MockBa : ®PuHaHCbI
n ctatucTuka, 2006. — 192 c.

6. 06pa3eu. KOHTPOJNbHO-U3MepuUTenbHOro MmatTepuana

1.1. NycTb L — noanpocTpaHcTBO R*, HATAHYTOE Ha CUCTEMY BEKTOPOB:
g=(0,-1,20), h=(1,-2,-2,1).
Bbluncnute ckanspHoe npoussegeHne sektopa X = (18, 1, 4, —7) n opTOroHansHOM NpoeKLmnn
BekTopay =(2,1,3,4)Ha L.

1.2. lNMpwn kaknx 3Ha4YeHusx napamMmeTpa k cneayrowun npegen
lim (2 — r)““(TI)
r—1
paBeH 97?

1.3. lNpun KaknMx 3Ha4YeHusx napameTpa A peLueHne 3agayqm Kowum
o' + xsin(t) = 6Asin(2t), (%) =3
yAOBMNETBOPSET PAaBEHCTBY 7
z(m) = =317

2. Nepepn nporpammuctom 6bina NocTaeneHa 3agada HauTM 2 MakCcuMarbHbIX 3fieMeHTa Maccuea
(He yuuTbIBas BO3MOXHble MNOBTOpPeHUs) M ux nosumumto. OgHako MM Obina nposiBneHa
HeBpexHOCTb, W Mony4YMBLUIAACA MNporpaMma He Bcerga paboTtaeT npasunbHO. VicnpasbTe
nporpaMmmy 1 o60CHynTE NCnpaBneHns.

#include <stdio.h>

int main ()

{
int i, maxl pos, max2 pos;
int A[] = {7, 8, 8, 5, 6, 4, 3, 3};
int N = sizeof (A) / sizeof (int);
int maxl = A[0];
int max2 A[0];



for (i=0; 1<=N-1; 1i++) {
if (A[i]>=maxl) {
max1l=A[i];
maxl pos=i;

}
for (i=0; i<=N-1; i++) {
if (i!=maxl pos && Ali]>max2) {
max2=A[1i];
max2 pos=ij;
}
}
printf ("%d ¢ sHomepom [%d]\n%d c Homepom [%d]\n",
maxl, maxl pos, maxZ, maxZ2 pos);
return 0;

3.1. Ha pgnarpamme knaccoe UML NpUMEHAOT cCreaylolme OCHOBHblE TUMbl CYLLHOCTEN
(BbIGEPUTE OOMH NN HECKONBKO BapUaHTOB)
a) Knaccebl
©) BapuaHTbl UCMONb30BaHUSA
B) JdencTteylowme nuua
r wuHTepdencol
a) yanbl
€) COCTOsAHUSA
X) OOBbEKTbI
3) KOMMOHEHTHI

3.2. N'padhmyeckas HoTaumss UML2 ncnonbayeT rpadomyecknin anemeHT, kotopbeli HE ncnonesyetcs
B UML 1.x

a) pamka
6) durypa
B) 3Ha4oK
r) nvHuA
A) TeKcT

3.3. Ecnun mawmHa COCTOSHMMA Ha PUCYHKE HaxXOAUTCA B COCTOSHMM 1 ©M  npuxoguT
nocregoBaTenbHOCTb cobbiTun €1, e2, e2, el, TO MawwuHa nepengeT B COCTOSIHUE




3.4. Ha pucyHke

a) noBefeHue He onpeneneHo

6) BbINONHATCA AeATenbHocTN A unu B,
a3atem C

B) BbINOMHATCA gesTensHocTn A n B,
a3atem C

I BbINOSIHEHME HE 3aKOHYUTCSH

4.1. Kakon (kakne) n3 nepeuncneHHbix SQL-onepatopoB BO3BpaTAT CMUCOK ddaMUinii CTYAEHTOB
(surname), Bo3pacT (age) KOTopbIX HAaxoAnTCs BHe guanasoHa oT 20 go 25.

SELECT
SELECT
SELECT
r) SELECT
4) SELECT
€) SELECT
X) SELECT
3) SELECT

W O Qo
~— ~— ~—

~—

surname
surname
surname
surname
surname
surname
surname
surname

FROM
FROM
FROM
FROM
FROM
FROM
FROM
FROM

Students
Students
Students
Students
Students
Students
Students
Students

WHERE
WHERE
WHERE
WHERE
WHERE
WHERE
WHERE
WHERE

NOT (age BETWEEN 20 AND 25)
age NOT IN (20, 25)

NOT (age>= 20 AND age<=25)
age NOT BETWEEN 20 AND 25
NOT (age>20 AND age<25)

NOT (age>= 20) AND (age<=25)
age<20 OR age>25

NOT (age>19 AND age<26)

4.2. ONUWNTE OCHOBHLIE 3fIEMEHTbI JlIOrM4eckon M U3MYECKOM MoAenu AaHHbIX B ER-
METOAONOMN N YCTaHOBUTE COOTBETCTBME MEXOY HUMM.

5.1. Ctangapt IDEF1x — aT0:
a) oTobpakeHne PyHKLUNOHANbHON MOAENN CUCTEMBI
6) oTobGpakeHne mogenn MHPOPMaLMOHHbBIX MOTOKOB
B) oTobpakeHue CyLLHOCTEN U CBA3EN Mexay HUMN

5.2. Onuwwute metogonormio IDEFO n ykaxute obnactb ee NpMMEHEHNs NPy NPOEKTUPOBaHUMK
MHGOPMALMOHHBIX CUCTEM.

6. Kakoe 13 nepeuncrneHHbIX perynsipHbix BblpakeHuii BbIbepeT BblAeneHHYH NoACTPOKY M3

Tekcta?

a) /\A[
6) /\A[
B) /\A[
r) /\A(

a—2Z
a—2z
a—2z
a—2Z

Address: 1234 South Ave, 23456 St Barbara, AL

]
]
]
)

*:\s ((\w|\W) *)\z/
\s (\w|\W)\z/1
*:\s ([\w|\W]*)\z/1
*:\s ((\w|\W) *)\z



9

7. Kakom pesynbTaT BEpPHET BbI3OB MeToda calc (25) NMpy nocnefyowen peanusaumm
mMeToaa calc Ha a3bike Ruby?

def calc(arg)
return true if arg =1
arg > 0 ? "pos" : "neg"
end

) true
) "pOS"
) "negvv
N nil

T O Q

7. BapmnaHT oTBeTa Ha KUM

1.1.
PeweHue. [poekumsa Ha L umeet Bua: p = ag + Bh. Haxoanm a v 3 n3 ycnosmuss MUHMMarnbHOCTH
HopMbl pasHocTny —p: a =1, 3 = 0. Noatomy p = (0, -1, 2, 0). CkansipHoe npon3BeaeHne
(X, p) =18*0 + 1*(-1) + 2*4 + (-7)*0 = 7.
OTBeT: 7

1.2.
PeweHue. NmeeT mecTto HeonpeneneHHocTb Buaa 17, Jlorapudmmnpyem (In) u npumeHsiem
npasuno Jlonutans. B pesynbTaTte nony4aem, 4to npenen paseH exp(2*k/rn). Tak kak Ham
M3BECTHO, YTO Npeaen gomkeH 6bITb paBeH 9, To oTctoga Haxogum, vto k =« In(3).

OtBeT: 7 In(3)

1.3.
PeweHue. CHauana Haxoanm obLuiee pelleHne:;
X(t) = 12A cos(t) + 12A + Cexp(cos(t)).
NmeeTca gBa 4ONOMNHUTENBHBIX YCOBUS:
X(n/2) = 12A + C =3,
X(2m) = —12A + 12A + Cexp(-1) = —3exp(-1).
Pewas gaHHyto cuctemy otHocuTenbHo A u C, nony4daem, 4to A = 0.5.
OTBeT: 0.5.

2.
#include <stdio.h>
int main ()
{

int i, maxl pos, max2 pos;

int A[] = {7, 8, 8, 5, 6, 4, 3, 3};

int N = sizeof (A) / sizeof (int);

int maxl = A[O0];

int max?2 A[0];

for (i=0; 1<=N-1; 1i++) {

if (A[i]>=maxl) {
maxl=A[i];
maxl pos=i;

}

for (i=0; 1i<=N-1; i++) {
if (i!=maxl pos && Ali]>max2) {
max2=A[1];
max2 pos=i;
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o

printf ("%d ¢ sHomepom [%d]\n%d c Homepom [%d]\n",
maxl, maxl pos, maxZ, maxZ2 pos);
return 0;

O6ObsicHeHWe: B Kofe NpUBEOEHHOW MporpamMmbl He YYMTbIBAETCSl, YTO 3HA4YeHUMEe MNepBOro
Makcumyma (maxl1) MoxeT BCTpeyaTbesi 6onblie 04HOro pasa.

3.1. a,r, X
3.2. a

33. B

34. 6

41. a,B, T, X, 3

4.2,
Jlozuyeckasi moderneb.
CyLLHOCTb — 3MeMeHT MHOPMaLMOHHON cucTeMbl. MoOXeT ObiTb peanbHbIM UM abCTPaKTHbIM.
Kaxabih 00bekT obnagaet Habopom CBOWCTB.
ATpnbyT — nHdopMaLUnoHHoe oTobpakeHne cBOMCTB 0bbekTa. Kaxabin 00bekT
XapakTepuayeTcsi paaomM aTpubyTos.
[loMeH — Habop 3Ha4YeHUN aNeMeHTOB AaHHbIX OAHOrO TMNa, OTBeYaloLLMiA NOCTaBMNEHHbLIM
ycnosusiM. [lomeH conoctaBnseT ¢ aTtpubyTom.
EanHMYHbIN HAabop 3HaYeHn aTpubyTOB Ha3biBAETCA IKIEMMNNAPOM OObeKTa.
Qu3suyeckasi Mooersb
Tabnuua (OTHOLWEHNE) — perynsapHas CTPyKTypa, COCTOsLWas U3 KOHeYHoro Habopa
OLHOTUMHbIX 3anucen (cTpok). Kaxxgas 3anMcb COCTOMT M3 KOHEYHOMO M OAMHAKOBOro YMcna
nonen (ctonéuos).
3anucb AaHHbIX — COBOKYMHOCTb 3HAYEHUI CBA3AHHbLIX 3f1IEMEHTOB AaHHbIX.
Tun AaHHbIX XapaKTepuayeT BUA XPaHALLMXCA OaHHbIX.
Coomeemcmeusi:
CywHocTb — Tabnuua. 3k3eMnsp CyLHOCTUN — 3anncb. ATpuByYT — none. [loMeH — TMn AaHHbIX.

51. B

5.2.
IDEFO — wmeTogonorns yHKUMOHANbHOMO MoAenupoBaHMa W rpaduyeckas  HoTauus,
npegHasHadeHHass Aans  dopmanusaumm u onucaHma  GusHec-npoueccoe. B IDEFO
paccMaTpuBalOTCA florMdeckMe OTHOWEHuA Mexay pabotamu, a He WX BpeMeHHas
nocnegosatenbHOCTb. K ee 0COBEHHOCTSAM MOXHO OTHECTU: WUCMONb30BaHWE KOHTEKCTHOW
anarpamMmmbl; NoggepXKka 4eKoMno3nLmMm; 4OMUHUPOBAHNE; BblAeneHne 4 TMnoB CTPEnok.
LleHTpanbHbiM anemeHToM Mogenu IDEFO aBnsetca cdyHkumsa (npouecc), Kotopas Ha Cxeme
oTobpaxaeTtca B Buae (pyHKUMOHaNbLHOro 61oka — NpAMOYrofibHMKa, BHYTPU KOTOPOro yKasaHo
aencrteve B (bopMe OTrNarofibHOro CyLecTBUTENbHOro. lenctane mMoxeT ObiTb OYEHb pasHbIM
no macwTtaby. Bce dyHKuMm oTobpaxalTcsa eanHooOpas3HO U MOryT copepxaTb 4 CTpenku
(noTOKa), KOTOPbIE XXECTKO 3aKpensieHbl 3a CTOpoHaMu (PyHKLMOHaNbLHOro 6noka:
cnesa — Bxofbl (Input) — To, 4TO NpeobpasyeTcs unu pacxogyeTcsa B pesynbTate BbINOSIHEHWS
DyHKUMY;
cnpaea — BbixoAbl (Output) — AaHHbIE UNK MaTepuanbHble 0O6bEKTLI, NOSTyYEHHbIE B pe3ynbTaTte
BbINONHEHUST DYHKLNW;
cBepxy — ynpaeneHuss (Control) onpegenstT ycrnoBusi, Heobxogumble npoueccy, 4ToObl
NpPOV3BECTUN NPaBUNbHbIN BbIXOL,;
CHM3y — wMexaHmsmbl (Mechanism) — wugeHTMUUMPYIOT CpeacTea, NoagepXKuBaloLmne
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BbINOSTHEHNE NpoLiecca.
Takum obGpasom, 6nok IDEFO nokasbiBaeT npeoOpas3oBaHMe BXxoAda B BbIXO4 C MOMOLLbIO
MEXaHN3MOB C Y4€TOM YNpaBndAloLLnNX BO3OENCTBUNA.

KoHTekcTHas anarpamma — O3TO CaMad BepxXHAd Auarpamma, Ha KOTOpOl7I 00beKT
moaennpoBaHnAa npencrtaesiieH eauMHCTBEHHbIM 6nokom c rPaAHN4YHbIMK  CTpEeikamMn. OTa
anarpamMmma Ha3blBaeTCA
A-O.

3arem npou3BoauTCS Mnpouecc agekomnosvumm obbekta mogenupoBaHusi. Hotauua IDEFO
noggepXxuBaeT nocreaoBaTeNbHyl0 AEKOMMNO3MUMI0 npouecca Ao Tpebyemoro ypoBHS
petanusaumn. [lodepHas guarpamma, cosgaBaemMasi npu LeKOMNosvumm, oxsaTbiBaeT Ty Xe
obnactb, 4YTO M pPOAUTENBLCKUA MpOLECC, HO onucbiBaeT ee ©Oonee nogpobHo. [lpwu
OEeKOMMNOo3ULMKM CTPENKN poauTeNbCKoro npouecca NepeHOCATCS Ha OOYEpHIo guvarpammy B
BUOE MPAHNYHbIX CTPESOK.

brnokn mogenu IDEFO Ha HEKOHTEKCTHON AMarpamMme OOSMKHbI pacrnonarartbca no gnaroHanu —
OT JIEBOr0 BEPXHEro yrina gnarpamMmmbl 4O NPaBOro HWXHEro B Nopsiake NpPUCBOEHHbLIX HOMEPOB.
Bnokn Ha pgmarpamme, pacrnonoXeHHble BBEPXY CNeBa, «AOMUHUPYHOT» Hag 6rokamu,
pacnonoXeHHbIMKU BHM3Y cnpasa. «[JOMUHUPOBaHME» NMOHUMAETCA Kak BNUsiHME, KOTOpoe Gnok
oKasblBaeT Ha gpyrme 6noku agmarpammbl. PacnonoxeHue 650KOB Ha NvMCTe guarpammbl
OTpaXkaeT aBTOPCKOE MOHMMaHWEe AOMWHUPOBaHWA. Takum obpasom, TOMosorns guarpaMmmbl
nokasblBaeT, kakne OyHKLUN OKa3biBalOT Bonbluee BNMAHNE Ha OCTarnbHbIe.

Hotaumsa IDEFO o0blMHO mcnonb3yeTcsa AN OnucaHusl MpPOLIECCOB BEPXHEro YPOBHS, XOTS U
NO3BONSIET OnucaTb BCIO AEATENbHOCTb KOMMaHun. [laHHas MeToaonornsa npu npoekTMpoBaHun
MHAOPMALIMOHHBLIX CUCTEM OObIMHO MCMONb3yeTCsl Ha NEepBOW CTaaun NPOEKTUPOBAHUS —
ctagun obcrnegoBaHnn NpeanpusaTUs U NOCTPOeHMs Mogenu paboTel npeanpudatnsa AS IS. B
JarnbHenWwem MMEHHO MOCTpoeHHad B HoTauum IDEFO mMopenb MCnonb3yeTcsa Kak OCHOBa
NOHUMaHMSA NPOLECCOB OS5 NOCTPOEHUS APYrNX MOAENEN.

6.B

7.a
8. Kpntepumn oueHKM KayecTtBa OTBETOB Ha 3afjaHuA.

OK3aMeHaUMOHHbIEe 3a4aHNs UMETCS ABYX TUMOB.

K nepBomy Tuny OTHOCATCHA TECTOBbIE 3aJaHWsi C BBIDOPOM OOHOMO MM HECKOSBbKNX
BapuMaHTOB OTBETa, NpefHa3HaveHHble ONs NPOBEPKM MNPOCTEMLUMX HAaBbLIKOB, 3HaHWUN
n ymeHun. OHM UMEKT MakcumanbHyt oueHky 5 6anna. OueHka oTBeTa Ha TECTOBbLIN
BOMPOC  BbICTABMsieTC  aBTOMatmyeckun. [Ina  BOMpPOCOB,  nogpasyMeBaroLLnX
MHOXECTBEHHbIV OTBET, KaXXAbli BAPMAHT OTBETA BIMSIET HA CYMMapHbIN pe3ynbTar.

Ko BTOpOMY Tuny OTHOCATCA 3agaHus, Tpebyolime pas3BepHYTOro oTBeTa B BuAe
acce. OHM nmeT MmakcumarnbHyto oueHky 10 6annos.

Kaxxgoe 3agaHue yactm ¢ pa3BepHyTbiM OTBETOM OLIEHMBAETCA B 3aBUCMMOCTM OT
cTeneHn NpubnmkeHns K NnpaBubHOMY pe3ynbTaTy 1 060CHOBAHHOCTU PacCyXOeHWUN.

10 6annoB cTaBUTCA 3a MNpaBUfbHOE pelleHue, B KOTOPOM MPUCYTCTBYIOT BCeE
CYyLLIECTBEHHbIE MOMEHTbI;

5-9 6annoB ctaBUTCA B LESIOM 3a MNpaBUibHOE peLleHne, B KOTOPOM HEKOTOpble
CYyLLIECTBEHHbIE MOMEHTbI OTCYTCTBYIOT;

1-4 6anna cTtaBMTCS 3a HE COBCEM MpPaBUITbHOE peLLeHne, U3 KOTOPOro BUAHO, YTO
abUTYpPMEHT NOHSAN, YTO HYXXHO Obino caenatb;

0 6annoB cTaBuTCS, €Criv abUTypuUeHT He MOHSAM, B YEM 3aKnyaeTcs 3agaHve, u 3a
MOMHOCTbLI0 HEBEPHOE PELLEHNE.

WTorosas oueHka paBHa CyMme NosyyYeHHbIx 6annos.



