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lMporpamma paspabotaHa Ha ocHoBe PIOC Bbicliero obpasoBaHMs MO HanpaBfEHWIO
Gakanaspmata 02.03.03 MaTemaTtudeckoe  obecneyeHne ©n  agMUHUCTPUPOBAHUE
NHPOPMALMOHHBIX CUCTEM.

AHHOTaLUA MarucTepckon NporpaMmmbI
«YnpaBneHue NpoekTUpoOBaHUEM U pa3paboTKOM MHPOPMALMOHHBLIX CUCTEMY

PykoBoauTenb nporpamMmmbi:
ApTemoB Munxaun AHaTonbeBud, 4.40.-M.H., 3aB. kacdeapon NOMANC.

KpaTkoe onucaHue maructepckou nporpaMmmsbi:

Llenbto nporpammbl SBNAETCS NOAroTOBKA BbICOKOKBANUMULMPOBAHHbLIX CreumnanmcToB B
obnactm npobrnem COBpPEMEHHOW WHGOPMATUKW, MaTemMaTMyeckoro obecnevyeHus w
MHPOPMALNOHHBIX TEXHOSTOTUMN.

Cdepamn npochbeccmoHanbHOM [eATEeNbHOCTU, B KOTOPbIX BbIMYCKHWKW, OCBOWBLUME
nporpaMmmy, MOryT OCyLLECTBIIATb NPOdECCUOHANTBbHYIO AeATENbHOCTb, ABMAAIOTCS:

Hay4Hble UccnegoBaHNS;

pa3paboTka 1 TeCTUpoBaHWe NPorpaMmMHOro obecneyeHus;

cosgaHve, nogaepxka U agMUHUCTPUMPOBAHWE WH(OPMAaLMOHHO-KOMMYHUKALNOHHbBIX
cuctem n 6a3 gaHHbIX.

BbINYCKHMKM  MOryT OCYWEeCTBNATE MNPOdEeCCUOHAnNbHYD OeATENIbHOCTb M B APYrux
obnactax u cepax npodreccuoHanbHOM AeATeNbHOCTU NMPU YCNOBUN COOTBETCTBUS YPOBHSA UX
o6pa3oBaHns 1 NOJTyYEHHbIX KOMNETEHUM TpeboBaHUAM K KBanudukauumn paboTHUKa.

B pamkax ocBoeHusi nporpaMmbl MarmctTpaTypbl BbIMYCKHUKM FOTOBATCS K peLleHuto 3agav
npodeccnoHanbHoOW AeATenNbHOCTUN CneayroLwmx TUMNOB:

Hay4YHO-UccnenoBaTeNbCKNMN — OCHOBHOM;

NPOM3BOLACTBEHHO-TEXHONOMMYECKUM.

OcCHOBHbIMK 06bEKTaMKn NPOdEeCCMOHANbHOM AeATENTbHOCTU BbIMYCKHUKOB ABMAAOTCS:

M3ydeHMe HOBbIX HayYHbIX pes3ynbTaToB, HaAy4YHOW nuTepaTypbl W Hay4HO-
nuccrnegoBaTenilbCkUX  MPOEKTOB B COOTBETCTBMM € npodunemMm  npodeccroHanbHom
AEeATenbHOCTU; uccnegoBaHne u paspaboTka mogenen, mMeTogoB, anropuMTMOB, MPOrpamm,
WHCTPYMEHTarnbHbIX CPeaCTB N0 TeMaTuKe NPOBOAUMbIX Hay4YHO-UCCea0oBaTENbCKNX NPOEKTOB,
pa3paboTka Hay4YHO-TEXHUYECKMX OTYETOB M MOSCHUTENbHbIX 3anuncoK; paspaboTka Hay4vHbIX
ob63opoB, cocTaBneHne pecdepatoB n 6Gubnuorpadum No  TEMaTUKe MPOBOAMMbIX
nccnepoBaHuin, paspaboTka npeseHTauun; yyactme B paboTe HayyHbIX CEMUHapOB, HayYHO-
TEXHUYECKUX KOH(EePEHLNI; NOArOTOBKA Ny6niMkaumi B Hay4HO-TEXHUYECKMX XKypHanax;

MaTeMaTuyeckne n anroputTMnu4eckme Mmogenu;

nporpaMmmbl, NPOrpaMMHbIE CUCTEMbI U KOMMMEKCbl, METOAbl MX MPOEKTUPOBAHUS W
peanuaauuun, cnocobbl NPOM3BOACTBA, COMPOBOXAEHWS, IKCNyaTaumm n agMUHUCTPUPOBAHUSA
B pas3fiMyHbIX 06nacTsx, B TOM Yucne B MeXOUCUUNIIMHAPHbIX;

UMUTaLNOHHbIE MOAESN CIOXHbIX MPOLECCOB YNpaBIieHUSs;

nporpaMmHbIe CPeacTBa;

aAMWHNCTPUPOBAHME BbIYMCNNTENBHbIX, MHPOPMAaLMOHHBIX NPOLECCOB.

B nogrotoBke MaructpoB MpPUHMMAKOT yvacTue COTPYAHWKN BedyLiMX KOMIMbHTEPHbIX
dovpm r. BopoHexa.

BCTyI'II/ITe.I'IbHoe uncnbiTaHe No gucuuninHe
((anIKl'Iap,Haﬂ MaTeMaTuka, VIH(bOpMaLIMOHHbIe TEeXHOJIOI'MNn U CUCTEMbI»

Cbopma BCTYNUTENNbHOIo UcnbiTaHUA: NMUCbMEHHbIN 9K3aMEH.
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I'Iporpamma BCTYNUTENNIbHOIo UcnbitTaHnda Nno gucuunniuHe
((anIK.I'Iap,HaFI MaTeMaTuka, VIHCbOpMaLIMOHHbIe TeXHOoNormm n CUCTeMbi»

2. CocraBuTtenu:
ApTtemoB M. A., npodbeccop, 3aB. kadpegpon NMONMANC,;
bapaHosckun E. C., goueHT, goueHT kadenpbl NMOMAUNC,;
Kyp6atoBa W. B., goueHTt kacdegpsl NMOMANC;
Kawwupckas U. U., npenogasatens kadenpbl NMOMAUNC,;
KypueHnkoBa T. B., goueHT, goueHt kacdeapsl NMOMANC;
WawkunH A. U., npodeccop, aekaH g-ta NMMM.

3. OCHOBHbIe 3HaHUA, YMEHUA U HaBbIKW, KOTOPbIMUX JOJKEH 0OnafaaTb NOCTyNnaroLWmn
JlorKeH 3HaTh:

1) OCHOBHblE TMOHATUA W METOAbl MaTeMaTM4ecKoro aHanusa, JMHenHon anrebpbl,
3MeMEeHTOB MaTeMaTU4eCKON NOTMKU, OUCKPETHOM MaTeMaTukn, Teopun guddepeHumnanbHbixX
YpaBHEHUN, TEOPUM BEPOSTHOCTEN U MaTEMaTUYECKON CTaTUCTUKN;

2) NpuHUMNbl  paboTbl ONEepauuoHHbIX CUCTEM W  YNpaBieHUS CeTSAMU; apXUTEKTYpbl
nokanbHbIX W rnobanbHbIX BbIYUCIUTENbHBLIX CeTen; OCHOBHbIE CTPYKTYpbl AdaHHbIX W
anroputMbl 06paboTKM AaHHbIX; Knaccudukaumo, CTPYKTYpy M CBOMCTBaA WH(OPMAaLMNOHHbIX
cucteMm; 6asoBble M NpuknagHble MHEMOPMALMOHHbBIE TEXHOSOrMW; MNpUHUUNGLI 1 6HasoBble
KOHLIeNnuMM TEeXHONOorMm nporpamMMMpOBaHNS; OCHOBHbIE MOMOXEHUA Teopunm 6a3 AaHHbIX;
MeTOO0SIOrMN MPOEKTUPOBAHNA MoAenen [aHHbIX U MH(POPMAaLMOHHBIX CUCTEM; TEXHOMOMN
pa3paboTkM MHPOPMALMOHHBIX CUCTEM.

[omkeH ymeThb:

1) ncnonb3oBaTtb TexHonoruu paspaboTkn MO n NC, mogenupoBaHus B[,
2) WHCTanNnMpoBaTb, TECTUPOBATbL N ncnonb3oBatb M0O.
[ormkeH MeTb HaBbIKN:

1) nonb3oBaTens MNepCoHanbHOro KOMMbKTEPA W NPOrpamMMHbIX CpeacTB  obuiero
Ha3Ha4eHus,

2) NCNosb30BaHuWs A3bIKOB npoueaypHoro n 06BHEKTHO-OPUEHTUPOBAHHOIO
nporpaMmMmMpoBaHus 1 cpes pa3paboTku,

3) NCNosb30BaHMA HOTaLUn MOAENUPOBAHUS OAHHbBIX U CUCTEM;

4) novcka n obmeHa mMHGOPMaUMEN B JOKanbHbIX U rNobOanbHbIX KOMMbIOTEPHbBIX CETSX,

npencrtaBfieHnda U aHanm3a gaHHbIX U 3HaHWUN O npep,meTHoM obnactu.

4. TemaTunyeckum nnaH
4.1. MatemaTtudeckum aHanus

1. Yuncnosble nocnefoBaTenbHOCTU U UX Npeaensl.

2. Mpepen @yHKUMM ogHOM nepemeHHoW. BblumncneHve npegenoB. HenpepbiBHbIE
YHKUMN OQHOM nNepeMeHHON. TOYKM paspbiBa (PyHKUMM U NX KNaccudukaums.

3. MoHsTue npoussogHon. AunddepeHumpoBaHne CROXHON (PyHKLUMU, OBpaTHON (DYHKLMM
N OYHKLMW, 3a0aHHOM napameTpuyecku. [NponsBoOaHbIE BbICLLUMX NOPSLAKOB U UX BblYUCNEHME.

4. dopmyna Teunnopa. PasnoxeHne OCHOBHbIX 3fieMEHTapHbIX (PyHKUMA no copmyne
Tewnnopa.

S. OKCTpeMyMbl (QYHKLMI OAHOM nepemMeHHon. Heobxoammoe ycrnoBue 3KCTpemyma.

HocTtaTouHble ycnoBusi akcTpemyma. OTbiCkaHMe HanbOoNbLIEro U HaMMEeHbLUEero 3Ha4YeHun
PYHKUMN Ha NPOMEXYTKE.
lMoHATME MHTerpana n ero CBONCTBA.
Uuncnosble pagbl. [pr3Haku cxogmmocT YncrnoBbix psgoB. OueHka ons octaTka psga
nendbHuueBcKoro Tuna.
8. dyHKUMOHanbHbIE MOCregoBaTeNbHOCTM U psdbl.  PaBHOMepHass  CcXo4MMOCTb
dyHKUMOHanNbHbIX MnocregoBaTenbHocTeEn u  pagoB. CTeneHHble psigbl M UX  OCHOBHbIE
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CBOWCTBA.

®yHkummn N nepeMeHHbIX 1 ux npegernsl. HacTHble NPon3BOAHbIE.
4.2. OuddepeHumarnbHble ypaBHEHNA

OO6bikHOBEHHOE AMddepeHUnanbHOe yYpaBHEHNE M ero pelleHune; obliee pelueHue;
YacTHOe peLleHne; NopsaoK AnddepeHLmanbHOro ypaBHEHMS.

AnddepeHumansHoe YypaBHEHWE MNepBOro nopsiaka; YypaBHEHWE, paspeLleHHoe
OTHOCUTENbHO NPOU3BOAHOM; 3aaa4va Kowun (HavyanbHas 3agava).

YpaBHEHUS C pas3gensaowmMMmnca nepemMeHHbIMN.

Anrebpa n reomeTpus

MaTtpuua, gencteus Hag maTtpuuamu Onpegenutenb KBagpaTHOWM MaTpuubl, MUHOP,
anrebpaunyeckoe OOMNOMHEHWE, MeTOoAdbl BblYMCIEHUS onpefenurtenen 6asncHbIn MUHOP, paHr
maTtpuubl. ObpaTHaa maTpuua. HaxoxaeHne obpaTtHomM MaTpumubl.

Cuctembl NUHENHbIX ypaBHEHUN, paBHocunbHble CJTY, kputepun coBmecTtHoctn CI1Y,
peweHune CITY meTogom nocreaoBaTesibHOro UCKMIOYEHNA NepeMEHHbIX.

BekTopHble npocTpaHCcTBa, WX CBOWCTBA, JIMHEWHAs 3aBUCMMOCTb W JWHENHas
He3aBUCMMOCTb BEKTOPOB, pasrioXeHue Bektopa no 6asucy.

JInHeMHOe nNpPOCTPaHCTBO, JMHEWHasi 3aBUCMMOCTb (HE3aBMCUMOCTb) CUCTEMbI
BEKTOpoB, 6asuc, koopauHaTtbl, mMaTpuua nepexoga OT ogHoro 6asuca K [pyromy, CBS3b
KoopAunHaT BeKTopa B pasHbix 6a3ncax, pasmepHocTb. JInHenHaa obonoyka, noanpoCTpaHCTBO,
CymMMa 1 nepeceyeHne noanpocTpaHcTB, NpsiMasi CyMMa NoANpPOCTPaHCTB.

KpuBble: cnocobbl 3agaHus.

4.3. Teopwusa BepoATHOCTEN N MaTeMaTuyeckasa cTaTucTuka

CnyyaiHble BenWYUHbI OUCKPETHOrO U HenpepbiBHOMO TUMNOB. CriyyanHble BEKTOPbI.
PyYHKLUMM CryYarHbIX BenuuuH. PyHKUMM pacnpeneneHvs, psa pacnpegeneHus, nioTHOCTb
BEpPOSATHOCTEN U UX CBOMCTBA. He3aBMCUMOCTb CriydanHbIX BESIUYMH.

MaTemaTtnyeckoe oxuagaHue n ero csorcTsea. [jucnepcusi 1 ee CBOMCTBA.

3aKoHbI pacnpeaeneHus: HOpMarnbHbI (rayccoBckun), paBHOMEPHbIN,
3KCMOHEeHUManbHbIN (MokasaTenbHbIN).

[eHepanbHas COBOKYMHOCTb, BblOOpKa, BbIOOPOYHbLIE 3HaveHuda. CTaTuCTuKa,
amnupuyeckast yHKUMA pacnpeneneHms.

4.4. [OuckpeTHas maTemaTuka M MateMaTudeckas norvka

ByneBckne yHKUMM 1 cnocobbl nx NpeacTaBeHus.

Anrebpa BbickasbiBaHun. CneunanbHble BUAbI (POpMYyn: OU3BIOHKTMBHAA HOpMarbHas
dopma, KOHBbIOHKTUBHAsi HopMarbHas popma, NnonnHom XXerankunHa.

3aMKHYTOCTb M nonHoTa. OCHOBHbIE 3aMKHYTbIE KNacchl.

4.5. OcHOBbI NpOrpamMMmMpoBaHusi

CuHTaKcmc n ceMaHTurKa A3blKOB MPOrpaMMmUpoBaHuS.

Twvnbl AaHHbIX.

CTpyKTypbl AaHHbIX.

Peanusauunsa 0CHOBHbIX yNpaBnsitoLWmnX CTPYKTYP B A3blKax NPOrpamMmMrUpOBaHUS.

OcHoBHble anropnTmbl 06paboTkM AaHHbIX.

AnNropuTMbl NOMCKa N COPTUPOBKW.

Pabora ¢ hannamu.

Pabota co cnnckamu. Ctek, ovepeab, OMHapHoOe aepeso.

4.6. OB6BbEKTHO-OPMEHTMPOBAHHbIM NOAX04 K pa3paboTke nporpamm

KoHuenums OOIN. HacneposaHue, cchepa genctsua meTtoga, aBTopusaums goctyna,
pacLUMpsiEMOCTb OO BLEKTOB.

Hacnegyemble ctatnyeckme metoabl. BupTyanbHble MmeToabl 1 NONMMopdnsm.

AnHamuyeckmne 06bekTbl. KOHCTPYKTOPbI U 4ECTPYKTOPbI.

4.7. TexHonornsa nporpaMmmupoBaHUs

CeonictBa nporpammbl:  paboTocnocoBbHOCTb, 4YUTabenbHOCTb, APEKTUBHOCTD,

3atpatbl Ha pa3paboTky, CTOUMOCTb CONPOBOXAEHUS.



CoNoOO~WN

10.
11.
12.
13.
14.
15.
16.

17.

5

YKnsHeHHbIn umkn nporpamMmmebl. [1poekTbl U cnocobbl X npeactaBneHna. Hucxoasuwas m
BOCXOAsLLasa TEXHOMNOMMSA NPOrpaMmMmUpOBaHUS.

Onpepgenexune Moayns, nporpaMmMmmupoBaHue MoAaynen. CTpykTypHOE
nporpammupoBaHne. OCHOBHbIE YNPaBnsoLNE KOHCTPYKLNN.

Otnagka wn  TectnpoBaHue. Cnocobbl  TecTupoBaHus.  ConpoBoauTenbHas
AOKYMeHTauus.
4.8. basbl JaHHbIX 1 NHPOPMALIMOHHbIE CUCTEMBI

MoHaTne 6a3bl gaHHbIX 1 CYB. OCHOBHbIE MOAENM AAHHbLIX: MEpaAPXMYECKNe CEeTEBbLIE,
pensiuMOHHble, OOBLEKTHbIE U OOBEKTHO-OPUEHTUPOBAHHbLIE, OOBEKTHO-PENSALMNOHHLIE.
Knaccudmkauma 6a3 gaHHbIX.

OcHoBHble NoHATUA Teopumn B.

OcHoBbl pensumoHHon anredpbl. PenaumMoHHas moaenb AaHHbIX.

MpuHUMNBLI HOpManu3aunmn, HopmMarsnbHble POPMbI.

Mopenb «CyLwHOCTb-CBSA3bY.

OcHoBHble NoHATUA B A3blke SQL. CocTaBneHne 3anpocos.

Monatne UC. Knaccudumkaumsa NC. Metogonorum npoektuposaHus NC.

MocTpoeHne pyHKUMOHaNbHbIX Mogernen B HoTauuax IDEF

Ncnonb3oBaHue a3bika UML.

5. Cnucok pekomeHAyeMoun nutepaTtypbl

WnemH B. A. MartemaTtudeckum aHanm3 : yd4ebHuKk : B 2 4. / B.A. WnbuH,
B. A. CapoBHununn, b. X. CeHpos; nog pea. A.H. TuxoHoBa. — Mocksa : lNpocnekT : U3g-Bo
Mock. yH-Ta, 2006. — 660 c.

Kyopssues J1. [I. Kypc matematndeckoro aHanusa. T. 1./ J1. [1. KygpssueB. — Mocksa :
Hpoda, 2003. — 704 c.

Kyopssues J1. [1. Kypc matematndeckoro aHanusa. T. 2./ J1. [1. KygpsBuesB. — Mocksa :
Hpodpa, 2004. — 720 c.

Kyopssues J1. [1. Kypc matematundeckoro aHanusa. T. 3. / J1. [1. KygpsBueB. — Mocksa :
Hpoda, 2006. — 351 c.

duxrteHronby . M. OcHoBbl matemaTnyeckoro aHanmsa. T. 1. / . M. ®uxrteHronbu. —
Mockea : JlaHb, 2008. — 448 c.

duxrteHronby . M. OcHoBbl maTtemaTuyeckoro aHanusa. T. 2. / . M. ®duxTeHronbl,. —
MockBa : JlaHb, 2008. — 464 c.

TuxoHoB A. H. dnddepeHumnaneHble ypaBHeHuns / A. H. TuxoHos, A. b. Bacuneesa, A. .
CeewHukoB. — Mockea : Hayka, dusmatnut, 2005. — 253 c.

NnbuH B. A. JluHenHas anrebpa n aHanutnyeckas reometpus / B. A. Unbun, I'. [. Kum. —
Mocksa : N3g-Bo Mock. yH-Ta : [NpocnekT, 2007. — 392 c.

HosukoB ®. A. [luckpetHass matematumka ansa nporpammuctoB / @. A. HoBnkoB. —CaHKT-
MeTepbypr : MNMutep, 2008. — 383 c.

AbnoHckun C. B. BBegeHue B guckpeTHyto matematuky / C. B. AGnoHckmin. — Mockea :
Bobicwas wkona, 2008. — 384 c.

Konemaee B. A. Teopusi BEpOATHOCTEN U MaTemMaTMyeckas cTaTUcTMka: Y4eOHuk ans
By30B. / B. A. Konemaes, B. H. KanuHuHa.. — Mocksa : FOHUTU-OAHA, 2003. — 352 c.

Odent K. [x. BeBegenune B cuctembl 6a3 gaHHbix. / K. [bx. dent. — MockBa : Bunbsimc,
2018. - 1328 c.

Napcna MonuHa . Cuctembl 6a3 ganHbix. [onHbin kypc. / . lapcua MonuHa,
0. Ynbman, [1. Yngom. — Mocksa : Bunbsamc, 2002. — 1088 c.

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

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

BupT H. Anroputmbl 1 CTpykTypbl AaHHbIX. — CaHkT-MNeTepbypr: HeBckuin gnanekt, 2008.
- 352 c.

Pannu [l. A6cTpakums n CTpykTypbl AaHHbiX. / . Pannu. — Mocksa : Mup, 1993. — 752 c.
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Ob6BbEKTHO-OPNEHTMPOBAHHbLIN aHaNn3 1 NPOEKTUPOBaHME C Npumepamu npunoxexHun / I
Byuy [v op.]. — Mocksa : Bunbsmc, 2008. — 720 c.

JleoHeHkoB A. B. UML 2./ A. B. JleoHeHkoB. — Mocksa : BXB-lNeTepbypr, 2007. — 576 c.

®puan . PerynspHble Bolpaxenus. / . ®pnan. — Mockea : Cumson-Intoc, 2008. — 608
C.

UepemHbix C. B. MogenupoBaHue n aHanuid cuctemM. IDEF-TexHonoruu: npaktukym. /
C.B. YepemHbix, N.0. CemeHos, B.C. PyykuH.— Mockea : duHaHcbl n ctatuctuka, 2006. — 192
C.

6. O6pa3seL, KOHTPOSIbLHO-U3MEepPUTENbLHOro MaTepuana

1.1. MycTb L — nognpocTpaHcTBO R*, HAaTAHYTOe Ha CUCTEMY BEKTOPOB:

g=(0,-1,2,0), h=(1,-2,-2,1).
Bbluncnute ckanapHoe npousBeaeHue Bektopa X = (18, 1, 4, —7) 1 OpTOroHanbHOW NPOEKUMn
Bektopay =(2,1, 3,4)Ha L.

1.2. [Npwn Kaknx 3Ha4YeHnsx napameTpa k crneayowmum npegen
lim(2 — T)Ath(f)
r—1

paBeH 97?

1.3. lNpwn Kaknx 3Ha4YeHnsX napameTpa A pelleHne 3agaydm Kowm

'+ xsin(t) = 6Asin(2t), =« (g) =3

yLOBNETBOPSET PABEHCTBY
a(m) = -3¢ 7

. I'Iepe,u, nporpaMmmMmmcTom Oblna noctaBneHa 3agava HanTu 2 MakCMMarnbHbIX 3fleMEHTa Maccuea

(He yuyuTbiBasg BO3MOXHble MOBTOPEHMs) M ux no3vuyuio. OgHako um Obina nposiBneHa
HEBPEXHOCTb, M NOMy4YMBLUAACSA MNporpamMma He Bcerga pabotaeT npasBunbHO. Mcnpaebte
nporpammMy 1 060CHYITE UCNPaBIIEHUS.

#include <stdio.h>
int main()
{
int i, max1_pos, max2_pos;
intA[] ={7,8,8,5,6, 4, 3, 3}
int N = sizeof(A) / sizeof(int);
int max1 = A[O];
int max2 = A[0];
for (i=0; i<=N-1; i++) {
if (A[i][>=max1) {
max1=A[i];
maxl_pos=i;
}
}
for (i=0; i<=N-1; i++) {
if (i'=max1_pos && Ali][>max2) {
max2=A[i];
max2_pos=i;
}
}
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printf("%d ¢ Homepom [%d]\n%d ¢ Homepom [Y%d]\n",
max1, maxl_pos, max2, max2_pos);
return O;

}

3.1. Ha gnarpamme knaccos UML npuMMeHSsIlOT cnegytowime OCHOBHbIE TUMbl CyLWHOCTEN (Bbibepute
OMH UIN HECKOMNbKO BapuaHTOB)
a) Kknaccobl
0) BapuaHTbl UICNOb30BaHUS
B) JeucTsylowme nvua
r) uHTEepdencol
A) y3nbl
€) COCTOsHUSA
X) 0OBbEKTbI
3) KOMMOHEHTHI

3.2. 'padnyeckasn HoTaums UML2 ucnonbsyeT rpadpuyecknin anemMmeHT, kotopbin HE ncnonbsyetcs
B UML 1.x

a) pamka

6) durypa

B) 3HaA4oK

r) nnHWUA

A) TekcT

3.3. Ecnnm mMawmHa COCTOSIHUW Ha PUCYHKE HaxoauTcs B cocTosHuM 1 1 npuxogut
nocrniegoBaTenbHOCTb cobbiTun e1, e2, e2, el1, TO MawwuHa Nepengetr B COCTOSAHME

/ N
> = ()

o /

W oL
N N N’
~AWN PR

-
~—"




3.4. Ha pucyHke
a) noBedeHune He onpeaeneHo
6) BbINONHATCSA AgesaTenbHocTn A unu B,

N a 3atem C
B) BbINOSHATCA AeaTeribHocTn A n B,
N — a 3atem C
. \\_BD ) BbINOMHEHNE HE 3aKOHUYMTCS
S \e
4 c
4.1. Kakon (kakue) u3 nepedncrieHHbix  SQL-onepaTtopoB  BO3BpaATAT  CMUCOK
daMunnnin CTyaeHToB (surname), Bo3pacT (age) KOTopbIX HaXOAUTCA BHe AuanasoHa
ot 20 go 25.
a) SELECT surname FROM Students WHERE NOT (age BETWEEN 20 AND 25)

6) SELECT surname FROM Students WHERE age NOT IN (20, 25)
B) SELECT surname FROM Students WHERE NOT (age>= 20 AND age<=25)
r) SELECT surname FROM Students WHERE age NOT BETWEEN 20 AND 25
A) SELECT surname FROM Students WHERE NOT (age>20 AND age<25)
e) SELECT surname FROM Students WHERE NOT (age>= 20) AND (age<=25)
X) SELECT surname FROM Students WHERE age<20 OR age>25
3) SELECT surname FROM Students WHERE NOT (age>19 AND age<26)
4.2. OnNnwMTE OCHOBHbIE 3NEMEHTbI NOrMYeckon u U3ndYeckon mopenu faHHbix B ER-
METOAOSOMMM 1 YCTaHOBUTE COOTBETCTBUE MEXAY HUMM.
5.1. CtaHgapT IDEF1x — aT0:
a) otobpaxeHue (pyHKUMOHaNbHOM MOAENN CUCTEMBI
0) oTobpakeHne moaenn MHPOPMALMOHHBLIX MOTOKOB
B) oTOobpaxkeHue CyLLHOCTEN U CBA3EN MeXAY HUMUN
5.2. Onnwute metogonornio IDEFO n ykaxnte obnactb €e NpMMeHeHUs Npu NpPoekTUpPoOBaHUK
NHPOPMALMOHHBIX CUCTEM.
6. Kakoe 13 nepeuyncrneHHbIX perynsipHbIX BblpaKeHnin BblbepeT BblAeneHHY NOACTPOKY U3
Tekcta?
Address: 1234 South Ave, 23456 St Barbara, AL

a) NAla-z]*\s((\w|\W)*)\z/
6) NAJa-z]:\s(\w[\W)\z/i

B) NA[a-z]*\s([\W|\W]*)\z/i
r NA(@-z)*\s((\w)\W)*)\z

7. Kakom pesynbTaT BeEpPHET BbI3OB MeToAa calc(25) npu nocrneaywowen peanusaumm
meToAa calc Ha a3bike Ruby?

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

a) true
6) "pos"
B) "neg"



r) nil
7. BapuaHT oTBeTa Ha KUM

1.1.
PeweHwue. [Npoekuusa Ha L umeet Bua: p = ag + Bh. Haxogum a v B 13 ycnosus
MWHUManbHOCTN HOPMbI pasHocTny — p: a =1, B = 0. MNoatomy p = (0, -1, 2, 0).
CkansipHoe npoussegeHue (x, p) = 18*0 + 1*(-1) + 2*4 + (-7)*0 = 7.

OTtBeT: 7

1.2.

PeweHue. ViveeT mecTo HeonpeaeneHHocTb Buaa 1=, Jlorapugpmupyem (In) u npumeHsem

npaswusio Jlonutans. B pesynbtate nony4daem, 4to npenen paBeH exp(2*k/1). Tak kak Ham

N3BECTHO, YTO Npeaen AomkeH bbiTb paBeH 9, TO oTctoga Haxoaum, 4to k = 11 In(3).
OtBeT: T IN(3)

1.3.
PeweHune. CHavana Haxogum obLiee peLueHue:
X(t) = 12A cos(t) + 12A + Cexp(cos(t)).
NmeeTcsa aBa OONONHUTENBHbLIX YCITOBUS:
x(1m/2) = 12A + C = 3,
X(21) = =12A + 12A + Cexp(-1) = —3exp(-1).
Pewas gaHHyto cuctemy otHocuternbHoO A 1 C, nony4vaem, 4to A = 0.5.
OtBeT: 0.5.
2.
#include <stdio.h>
int main()
{
int i, max1_pos, max2_pos;
intAl[] ={7,8,8,5,6, 4,3, 3};
int N = sizeof(A) / sizeof(int);
int max1 = A[O];
int max2 = A[0];
for (i=0; i<=N-1; i++) {
if (A[i][>=max1) {
max1=A[i;
maxl_pos=i;
}
}
for (i=0; i<=N-1; i++) {
if (il=max1_pos && Ali]>max2) {
max2=A[i];
max2_pos=i;
}
}

printf("%d c Homepom [%d]\n%d ¢ Homepom [Y%d]\n",
max1, maxl_pos, max2, max2_pos);
return O;

}

Ob6bsicHeHWe: B kofe NPUBEAEHHOW MporpaMmMbl HE YYMTbIBAETCH, YTO 3HAYeHMEe NepBoro
Makcumyma (maxl) moxeT BCcTpevaTbcs 6onblue OAHOro pasa.
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a,rX

a,B, T, X3

Jlozuyeckasi modoerib.

CyLWHOCTb — 3f1IEMEHT MHOPMaLMOHHOM cucTeMbl. MoxXeT 6bITb peanbHbIM Unn
abcTpakTHbIM. Kaxabin 06bekT obnagaet Habopom CBONCTB.

ATpUBYT — MHPOPMaLMOHHOE OTOBpaKeHne CBOMCTB oObekTa. Kaxabin o0bekT
XapakTepuayeTtcsa psagomMm aTpubyTos.

[lomeH — Habop 3Ha4YeHU ANEMEHTOB AaHHbIX O4HOMO TMMNa, OTBEYaKLLMA NOCTaBNEHHbIM
ycnosusiM. [JoMeH conocTaBnsieT ¢ atpubyTom.

EoMHMYHBIN HAabop 3HavYeHUn aTpubyTOB Ha3bIBaETCA IK3EMMNNAPOM ObbeKTa.
Qu3suyeckas Mooesrib

Tabnuua (oTHOLWeEHWe) — perynsipHas CTpPyKTypa, CoCcTosiILas u3 KoHe4YHoro Habopa
OAHOTUMHBIX 3anucen (CTpok). Kaxxaasa 3anncb COCTOUT U3 KOHEYHOIO U OANHAKOBOIO
yucra nosen (ctonoduos).

3anncb faHHbIX — COBOKYMHOCTb 3HAYEHU CBA3AHHbIX 3NIEMEHTOB aHHbIX.

Tun gaHHbIX XapakTepusyeT BN XPaHALLNXCA OaHHbIX.

Coomeemcmeusi:

CywHocTb — Tabnumua. JK3emnsp CyLwHOCTN — 3anucb. ATpnbyTt — none. [lomeH — tvn
OaHHbIX.

B

IDEFO — meTogonorvs (yHKUMOHANbHOro MOAENUPOBaAHMS U rpaduyeckas HoTauus,
npegHasHayeHHass Oons  dopmanu3aumm u onucaHmsa OusHec-npoueccoB. B IDEFO
paccmaTpuBalOTCA JOrMYeckme OTHOLIEeHUst Mexay paboTtamn, a He WX BpeMeHHas
nocrnegoBaTesnibHOCTb. K ee 0COBEHHOCTAM MOXHO OTHECTU: UCMOMb30BaHWE KOHTEKCTHOM
Aanarpammbl; nogaepka 4eKomMnosnunn; JOMMHUPOBaHWNE; BblaeneHne 4 TMNoB CTPENOK.
LleHTpanbHbiM anemeHToM mogenu IDEFO saBnsietcs dyHkumsa (npouecc), KoTopas Ha
cxeme oTobpaxaetca B Buae (yHKUMOHanbHOro 6rnoka — NpPsIMOYrofibHWKa, BHYTPU
KOTOPOro yka3aHO pAewnctsvme B pOpMe OTraronbHOro cyuwecTeButenbHoro. [encreue
MOXeT ObITb 04eHb pa3HbiM No MacwTaby. Bece dyHkumm oTobpaxatoTca equHoo6pasHo U
MOryT cogepXaTb 4 CTpenku (NoToka), KOTOpble >XEeCTKO 3akpensieHbl 3a CTOpOHaMu
dyHKUMOHanLHoro 6noka:

cneBa — Bxogbl (Input) — TO, 4YTO npeobpasyeTcs wnNn pacxogyeTcs B pesynbrate
BbINOSTHEHUS PYHKLNN;

cnpaBa — Bbixogbl (Output) — gaHHble MnNn MatepuanbHble OOBLEKTbl, MOMyYeHHbIE B
pesynbTaTe BbINONHEHNS OYHKLMK;

cBepxy — ynpasneHusa (Control) onpegensoT ycnosusi, Heobxoanmble npoueccy, Y4Tobbl
NPON3BECTU NPaBUIbHbIN BbIXOA;

CHM3Yy — MexaHu3mbl (Mechanism) — maeHTUMUMPYIOT CpeacTsa, noaaepusatolme
BbINOSTHEHWE NpoLecca.
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Takum obpasom, 6rok IDEFO nokasbiBaeT npeobpasoBaHne Bxoda B BbIXOA4 C MOMOLLBIO
MeXaHU3MOB C Y4eTOM ynpaBrsoLLmMX BO3OENCTBUN.

KoHTekcTHass avarpamMma — 3TO camasl BepxHsis AuarpamMmma, Ha KOTOpon O6bekT
MOZENMpPOBaHUS NpeacTaBneH €AMHCTBEHHbIM GFIOKOM C FpaHU4YHbIMK cTpenkamu. 3OTa
Avarpamma Ha3blBaeTcs
A-0.

3aTtemM npoun3BoauMTCA NpoLecc Aekomnoanumm obbekta mogenupoBaHus. Hotauus IDEFO
nogaepXxvBaeT nocnegoBaTesibHyl0 LEKOMMOo3uuMio npouecca oo Tpebyemoro ypoBHS
aeTtanusauun. [loyepHasa gnarpamma, co3gaBaemasi npu AeKoOMno3uumm, oxsaTbiBaeT Ty
Xe obnactb, YTO N poAUTENbLCKMIA MpPOLIECC, HO onucbiBaeT ee 6ornee noapobHo. [Mpwu
AEKOMMO3NLUMN  CTPENKM  POAUTENBLCKOrO Mpouecca MNEepPEeHOCATCA Ha  [OYEepHIo
anarpammy B BUAE rPaHUYHbIX CTPESOK.

Bbrnokn mopgenn IDEFO Ha HeKOHTEKCTHOM [uarpaMmme [OSDKHbl pacrnonaraTtbCa Mo
AnaroHann — OT NeBOro BepxXHEero yrrna AuarpaMmmbl [0 NPaBOro HWXHEro B nopsgke
NPUCBOEHHbIX HOMepoB. brnokn Ha aguarpamme, pacrnorfioXeHHble BBEpXy CreBa,
«OOMUHUPYIOT» Hag 6nokamn, pacrnonoXeHHbIMU BHWU3Y cnpasa. «JdomMuHMpoBaHuE»
NOHMMAETCA KakK BIMSIHWME, KOTOpoe Orfiok okasbiBaeT Ha Apyrve 6noku amarpammbl.
PacnonoxeHne 610KOB Ha nUCTe AuarpamMmbl OTpaXkaeT aBTOPCKOE MOHUMaHue
AOMUHNPOBaAHUA. TakMm oBpa3om, TOMOMorna guarpammbl MOKa3biBaeT, Kakne dyHKLMU
OKa3sbIBaOT bonbluee BNUsHNE Ha OCTarbHbIE.

Hotauusa IDEFO 06bl4HO ncnonb3yeTcsa Ans onMcaHusi NpoLeccoB BEPXHETO YPOBHS, XOTSH
M NO3BONSIET oOnucaTb BCH AOEATENbHOCTb KOMMaHuu. [aHHass meTtogonorust npu
NPOEKTUPOBAHUN WUHAOPMALMOHHBLIX CUCTEM OObIYHO MCMONb3yeTCA Ha NEpPBOM CTaguu
NPOEKTUPOBaHUA — cTagum obcnegoBaHUM NPeanpusaTUa U NOCTPOEHUs Modenn paboThl
npeanpuatma AS |IS. B ganbHenwemMm UMeHHO noctpoeHHada B HoTaumm IDEFO mopenb
NCronb3yeTcsl Kak OCHOBA MOHMMAaHMWS NPOLLECCOB AS11 NOCTPOEHUSA OPYrnX Mogenen.

6.8
7.a
8. Kpntepumn oueHKM KayecTBa OTBETOB Ha 3afjaHUA.

OK3aMeHaUMOHHbIEe 3a4aHns UMETCS ABYX TUMOB.

K nepBomMy Tuny OTHOCATCSA TECTOBblE 3afaHUs C BbIGOPOM OOHOMO MU HECKOSbKUX
BapWaHTOB OTBETa, NpeaHasHavyeHHble AN NMPOBEPKM MPOCTENWINX HaBbLIKOB, 3HAHWUN
n ymeHun. OHM MMeT MakcuMmarnbHy oueHky 4 6anna. OueHka oTBeTa Ha TEeCTOBbIN
BOMPOC  BbICTABNseTCA  aBToMaTudecku. [ns  BOMPOCOB,  NogpasymMeBatoLLmX
MHOXECTBEHHbIN OTBET, KaXAbll BApMaHT OTBETA BMMSIET HA CYMMapHbIA pe3ynbrar.

Ko BTOpomMy Tuny OTHOCATCA 3agaHus, Tpebyllmne pasBepHyToro oTBeta B BuAe
acce. OHM wumeldT MakcumanbHyro oueHky 8-10 6anno. OTBeT oueHuMBaeTcs Mo
cnenyoLwnM KpUTEPUAM:

1) npu HEKOPPEKTHOM JIOTMYECKOW LIEeMOYKe pacCyXOeHUN, HEBEepPHOM pPa3bsCHEHUU
npuBeaeHHOro OTBETA OLIEHKA MOXET ObITb CHUWXeHa Ha 4—6 Ganna;

2) ecnun HeBepHO AaH OTBET B 3CCe, TO OLeHKa MOXET ObITb CHWXeHa Ha 2—9 6annos;

3) Npu OTCYTCTBUM XOA4a PELLUEHUS NMPU BEPHO JAHHOM OTBETE OLIEHKA MOXET ObITb CHWXEHa
Ha 6—-8 6annos;

4) Npy HanNU4MM ABHbIX OLWIMBOK, NOrMYecknx NpPobenoB, HE LESNTbHOMO M3M0XEHUS peLleHus,
HO NpaBUITbHOM UTOFOBOM OTBETE OLIEHKA CHWXaeTcs Ha 2—8 6annos;

5) npu HanunumMm owmnbOK, yKasbiBalLWMX HA HeNoHMMaHue 6a30BbIX MOHATUN TEOPUMU, HO
npaBubHOM UTOrOBOM OTBETE OLIEHKAa CHMXKaeTcs Ha 2—10 6annos;

6) Npu He NnpuBeAeHNN OTBETA K AOJPKHOMY BMAY OLEHKa CHUKaeTcs Ha 1-2 Ganna.



