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Oakanaspmata  02.03.03 MaTtemaTuyeckoe obecnedyeHme U“  agMUHUCTPUPOBaHME
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: AHHOTaUu1s MarmcTepckoun nNporpamMmbi
«YnpaBrneHue NpoeKTUpOBaHMEM U pa3paboTKoM MH(POPMALIMOHHbLIX CUCTEM»

PykoBoauTenb nporpamMmmsbi:
ApTemoB Muxaun AHaTonbeBud, 4.40.-M.H., 3aB. kacdeapon NOMANC.

KpaTtkoe onucaHue marucrepckom nporpaMmmbi:

Llenbto nporpaMmbl SIBASIETCA NOArOTOBKA BbICOKOKBANUMUUMPOBAHHBLIX CNELnannucTos B
obnactm npobnem COBpeEMEHHOW WHOPMATMKK, MaTemaTudeckoro obecneyeHus wu
MHGOPMAaLMNOHHBIX TEXHOMOMNMN.

Cdbepamn  npodeccroHanbHOM [eATENbHOCTU, B KOTOPbIX BbIMNYCKHWKM, OCBOMBLUME
nporpamMmmy, MoOryT OCyLLeCTBATb NPOEeCCUOHANbHY AEeATENbHOCTb, ABNATCA:

Hay4Hble UCCnenoBaHNS;

pa3paboTka 1 TeCTUpPOBaHWE NPOrpaMmMHOro obecneyeHus;

co3gaHve, noggepxka U agMUHUCTPUMpPOBaAHWE WH(OPMALMOHHO-KOMMYHUKALNOHHbBIX
cuctemM 1 6a3 AaHHbIX.

BbINyCKHMKM MOryT OCyLEeCTBNATb NPOdECCUOHanNbHY0 OEATENbHOCTb M B OPYIKX
obnacTtax u cpepax npodeccmoHanbHON 4eATENbHOCTU NPU YCITIOBUN COOTBETCTBUS YPOBHS UX
obpasoBaHNA 1 NONYYEHHbIX KOMMNEeTeHUM TpeboBaHUAM K KBanudukaumm paboTHuKa.

B pamkax ocBoeHUs nporpamMmmbl MarucTpaTypbl BbIMYCKHUKN FOTOBATCS K peLLeHnto 3aad
npodeccrnoHanbHON AeATENbHOCTM Cneayowmx TUNoB:

Hay4HO-uccneaoBaTeNbCKUM — OCHOBHOM;

NPOM3BOACTBEHHO-TEXHONOMMYECKNIA.

OCHOBHbIMK 06BbeKTaMn NpodeCCUoHanNbHOM AeATENbHOCTU BbIMYCKHUKOB ABMASOTCS:

M3y4eHMe HOBbIX HAyYHbIX pPe3ynbTaToB, HaAy4yHOM nuTepaTypbl W  Hay4HO-
nccrnenoBaTenibCKMX  MPOEKTOB B COOTBETCTBMM € npodunem  npodeccrnoHanbHom
AeATenbHOCTN; uccnegoBaHMe M paspaboTka mopenen, MeTodoB, anropuTMOB, MPOrpam,
WHCTPYMEHTasbHbIX CPEACTB NO TeMaTuke NPOBOANMbIX Hay4YHO-UCCNeaoBaTEeNbCKUX NPOEKTOB;
pa3paboTka Hay4YHO-TEXHUYECKMX OTYETOB M MOSACHUTENbHbIX 3anunCcoK; pa3paboTka Hay4HbIX
ob30poB, cocTtaBneHne pedepatoB un Oubnuorpacphum No  TEmMaTMKE NPOBOAUMbBIX
nccnepoBaHun, paspaboTka npeseHTauun; yyactve B paboTe HayvHbIX CEMMHapOB, HayYHO-
TEXHUYECKUX KOH(hepEeHLMIA; MOArOTOBKa Nybnukaunin B Hay4YHO-TEXHUYECKNX XKXypHanax;

MaTeMaTuyecKkne n anropuTMm4eckne Moaenu;

nporpaMmmbl, NPOrpaMMHbIE CUCTEMbI U KOMMMEKCbl, METOAbl MX MPOEKTUPOBAHUS U
peanu3auuun, cnocobbl NPOM3BOACTBA, COMPOBOXAEHWS, 3KCNNyaTaumm n agMUMHUCTPUPOBAHUS
B pasnnyHbIX 06nacTsx, B TOM YMChe B MEXONCUNNIANHAPHDIX;

NMUTALMOHHbIE MOLENMN CINOXHbIX MPOLIECCOB YNpaBneHns;

nporpaMmHble CPeacTBa;

aAMWHNCTPUPOBAHME BbIYUCINTENBHbIX, MTHPOPMAaLMOHHbLIX NPOLECCOB.

B nogrotoBke MarnmctpoB MPUMHMMAKOT yvacTue COTPYAHWKN BedyLiMX KOMMbHTEPHbIX
doupm r. BopoHexa.

BCTyHVITel'IbHoe ucnbiTaHne no gucumniuHe
«anK.I'IaAHaSI MaTemMaTukKa, VIH(t)OpMaLIMOHHbIe TeXHOJNIOr'Mn n CUCTeMbI»

CDopma BCTYNUTENNIbHOIo ucnbitTaHuA: NMUCbMEHHbIN 9K3aMEH.



Mporpamma BCTynUTeNbLHOro UCNbITaHUA NO AUCLMNIINHE
«MpuknagHaa matemMaTuka, MH(bOPMaLUNOHHbIE TEXHOJNIOMMU U CUCTEMbI»

2. CocrtaButenu:
ApTtemoB M. A., npodeccop, 3aB. kadbegpon NMNOMANC;
BbapaHoBckui E. C., goueHT, goueHT kadeapbl NMOMANC,;
Kyp6aTtoBa W. B., aoueHT kadenpbl NMONAUC;
Kawwupckas WN. W., npenogasatens kadeapbl NMOMANC;
KypueHnkoBa T. B., goueHT, goueHTt kacdpegps! NMOMANC;
WawkuH A. U., npodeccop, aekaH ¢-ta NMMM.

3. OCHOBHbIe 3HaHUA, YMEHUA U HaBbIKW, KOTOPbIMUX JOJKEH 06nafaaTh NOCTynaroLWmn
[ormkeH 3HaTb:

1) OCHOBHble TMOHATUA W MeToAbl MaTeMaTM4ecKoro aHanusa, IuHenHon anrebpbl,
3NIEMEHTOB MaTeMaTU4eCKOW NOrMKW, OUCKPETHOW MaTeMaTukn, Teopun auddepeHumanbHbIX
ypaBHEHUNN, TEOPUN BEPOATHOCTEN U MAaTEMATUYECKON CTaTUCTUKK;

2) NPUHUMMBLI  paboTbl ONEpauMOHHbIX CUCTEM U YNpaBfeHUa CeTSAMU;, apXUTEKTypbl
NoKanbHbIX W rNobanbHbIX BbIYUCIUTENBHBLIX CETEW; OCHOBHbIE CTPYKTYPbl [OaHHbIX W
anroputMbl 06paboTKM AaHHbIX; Knaccudukauumioo, CTPYKTYpY U CBOMCTBA MHM(OPMAaLMOHHBLIX
cuctem; 6GasoBble W NpuUKNagHble WHPOPMALMOHHbIE TEXHOMOrMW; npuHUMnbl 1 6asoBble
KOHUENUMM TEXHONMOrMM nporpamMMMpoOBaHus; OCHOBHbIE MOMOXEHUs Teopuu 0a3 AdaHHbIX;
METOLOMNOrMMU NPOEKTUPOBAHUA Mofernen AaHHbIX U MH(OPMAUNOHHBIX CUCTEM; TEXHOMOrmu
pa3paboTkM MHPOPMALMOHHBIX CUCTEM.

[lomkeH ymeTb:

1) ncrnonb3oBaTtb TexHonoruu paspaboTku MO n NC, mogenuposanusa b[;
2) WHCTannMpoBaTb, TECTUPOBATL M ncnonb3osaTtsb 0.
[omKeH MeTb HaBbIKU:

1) nonb3oBaTenis MNepcoHanbHOro KoOMMNbkTepa UM NPOrpaMmMHbIX  cpeacTB  obuiero
Ha3HayeHus,

2) NCNosib30BaHWs A3bIKOB npoueaypHoro n 0OBHEKTHO-OPUEHTUPOBAHHOIO
nporpaMmMupoBaHus 1 cpep paspaboTku,

3) NCNONb30BaHMSA HOTaUUn MOAENUPOBAHUS OAHHbBIX U CUCTEM;

4) noucka n obmeHa uHdoOpmMaumen B NnokasnbHbIX U rNodanbHbIX KOMMbKTEPHbLIX CETSX,

NpeacTaBreHns U aHanusa AaHHbIX U 3HaHWUA 0 NPeaAMeTHOM obnacTu.

4. TemaTun4yecKuin nnaH
4.1. MatemaTtudeckun aHanus

1. Yucnosble nocnenoBaTenbHOCTU U UX Npedernsl.

2. Mpeoen yHKUMM oOHOW nepemeHHon. BbluucneHne npegenos. HenpepbiBHbIE
dYHKUMM OgHOMN nepeMeHHON. ToYkn paspbiBa PYHKLUKN U NX KIacCUduKaums.

3. MoHatne nponssogHon. OuddepeHumpoBaHne CrioXHON (PyHKUUK, 0BpaTHON (OYHKLNK
N PyHKLMW, 3a0aHHOM NapameTpuyecku. [ponsBoaHbIE BbICLUNX NOPSLAKOB U UX BblYUCNEHME.

4. dopmyna Tewnnopa. PasnoxeHne OCHOBHbIX 3fiEMEHTapHbIX YHKUMIA no copmyne
Tewnnopa.

S. OKCTpeMyMbl (PyHKUMM OOHOW nepemMeHHon. Heobxogumoe ycrnoBue 3KCTpemyma.

HocTtaTouHble ycnoBusi akctpemyma. OTbiCkaHMe HanbomnbLero M HauMeHbLUEero 3HadYeHui
YHKLUMN Ha NPOMEXYTKE.
lMoHATMe nHTerpana n ero CBOUCTBA.
Uuncnosble pagbl. [prM3Hakm cxoammocTn YncrnoBbix psaoB. OueHka ans octaTtka psga
nenbHMLEBCKOro Tuna.
8. dyHKUMOHaNbHbIE  MNocrnegoBaTenbHOCTM U psdbl.  PaBHOMepHass  CcXo4uMMOCTb
yHKUMOHanNbHbIX MnocregoBaTenbHocTEn U pagoB. CTeneHHble psgbl M UX  OCHOBHbIE
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CBOWUCTBA.

®yHKunn N nepemeHHbIX 1 nx npegensl. YacTHble NpoM3BOAHbIE.
4.2. OuddepeHumanbHble ypaBHEHUS

O6blkHOBEHHOE AndhepeHLmanbHOe ypaBHEHNE U €ro pelueHune; obllee pelleHue;
YacTHOe peLleHne; Nopaaok auddepeHUnanbHOro ypaBHeHNs.

OuddepeHumnansHoe ypaBHEHWE NepBOro Mnopsiaka; ypaBHEHWe, paspelleHHoe
OTHOCUTESTbHO NPOM3BOAHOM; 3aga4a Kowu (HavYanbHada 3agavda).

YpaBHeHUs ¢ pasgensaowmMMmnca nepemMeHHbIMN.

Anrebpa n reomeTpus

MaTpuua, gencteus Hag matpuuamu Onpegenutens KBagpaTHOW MaTpuubl, MUHOP,
anrebpanyeckoe OOMNOMHEHWE, MeTOAbl BblMMCIEHUS onpeaenuTenen 6asncHbIn MUHOP, PaHr
mMaTtpuubl. ObpaTHasa maTpuua. HaxoxgeHne obpaTtHOM MaTpuLbl.

Cuctembl NUHENHbIX ypaBHeHUN, paBHocunbHble CJTY, kputepun coBmecTtHoctu CI1Y,
peweHue CJTY meTogoM nocnenoBaTefibHOro UCKMYEHUS NepeMeHHbIX.

BekTopHble npocTpaHCTBa, WX CBOWCTBA, JIMHEWHAs 3aBUCUMMOCTb W JMHEWHas
HEe3aBMCUMOCTb BEKTOPOB, pasrnoXeHne BekTopa no 6asucy.

JInHenHoe nNpPOCTPaHCTBO, JMHEWHass 3aBUCMMOCTb (HE3aBUCUMOCTb) CUCTEMbI
BeKTOpoB, 6asuc, koopauHaTbl, MaTpuua nepexoga OT ogHoro 6Gasuca K Apyromy, CBS3b
KoopauHaT BeKTopa B pasHblx 6asncax, pasmepHocTb. JInHenHas oboroyka, nognpocTpaHCTBO,
CymMMa 1 nepeceyeHne noanpocTpaHCcTB, NpsiMasi CymMMma NoAnpOCTPaHCTB.

KpuBble: cnocobbl 3agaHn4.

4.3. Teopwuna BepoATHOCTEN N MaTeMaTMyecKasa cTaTUCTUKa

CnyyaiHble BenUYMHbl OUCKPETHOrO M HernpepbiBHOrO TunoB. CrnyyanHble BEKTOPbI.
®PyHKUMM CriyYyarHbIX BenuuuH. PyHKUMM pacnpegeneHus, psag pacnpegeneHus, nnoTHOCTb
BEPOSATHOCTEN N NX CBOMCTBA. He3aBUCMMOCTb CnyYyanHbIX BENNYNH.

MaTtemaTtnyeckoe oxuagaHue n ero csonucTsa. [ucnepcma n ee CBOUCTBA.

3aKoHbI pacrnpegeneHus: HOpMaribHbIV (rayccoBckun), paBHOMEPHbIN,
3KCNOHEHUManbHbIN (MOKa3aTenbHbIN).

[eHepanbHas COBOKYMHOCTb, Bbl6OpKa, BbIOOPOYHbLIE 3HaveHud. CTaTuUCTuKa,
amnupu4eckas yHKUMsA pacnpeneneHms.

4.4. [uckpeTHaa maTtemaTuka u MatemaTumyeckasi normka

ByneBckne yHKUMM 1 cnocobbl nX NpeacTaBreHNs.

Anrebpa BbickasbiBaHnn. CrieumanbHble BUAbl POPMYI: OU3bIOHKTMBHAsS HOpMarnbHas
dopma, KOHBIOHKTMBHAA HopMarbHaa popma, nonnHom XKerankuHa.

3aMKHYTOCTb U NofiHoTa. OCHOBHbIE 3aMKHYTbIE Knacchbl.

4.5. OcHoBbI NpOrpamMMmMpoBaHusi

CHHTaKCKC 1 cemaHTurKa S3bIKOB MPOrpamMmMmnpoBaHnS.

Tunbl AAHHBIX.

CTpyKTypbl AaHHbIX.

Peanusaumnsa oCHOBHbIX yNpaBnsoLmMX CTPYKTYP B A3blKaxX NPOrpaMmMmMpOBaHUS.

OcHoBHbIe anropuTMbl 06paboTKM AaHHbIX.

AnNropuTmbl Noncka 1 COpTUPOBKN.

PaboTta ¢ dannamu.

Pa6boTta co cnuckamn. Ctek, ovyepeab, GUMHapHOe aepeBo.

4.6. OBBEKTHO-OPUEHTMPOBAHHLIN NOAXO0A K pa3paboTke nporpamm

KoHuenums OOIN. HacneposaHue, cdepa OeNCTBMA MeToAa, aBTopu3auus AoCTyna,
paclmnpsieMoCcTb 06 BHEKTOB.

Hacnenyemble ctatuyeckme metoabl. BupTyanbHble MeToAbl U NONMMOPU3M.

AnHamnyeckne o6bekTbl. KOHCTPYKTOPBLI 1 EeCTPYKTOPbI.

4.7. TexHornorus nporpammMmmpoBaHnA

Ceonctea nporpammbl:  paboTocnocobHOCTb, YMTabenbHOCTb, AAEKTUBHOCTD,

3aTpaTbl Ha pa3paboTKy, CTOMMOCTb CONPOBOXAEHMS.
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YKnsHeHHbIN uukn nporpammel. [poekTsbl 1 cnocobbl nx npeacTaeneHns. Huexoadawas m
BOCXOASLLAs TEXHOMNOMsi NporpaMMmMpoOBaHUS.

OnpegneneHne mMoayns, nporpamMmmMmmupoBaHune MoAayrnen. CTpykTypHOE
nporpaMmmupoBaHme. OCHOBHbIE YNPaBRSAoLLNE KOHCTPYKLNMN.

Otnagka wn  TectnpoBaHue. Cnocobbl  TecTupoBaHus. ConpoBoguTenbHas
AOKyMeHTauus.
4.8. basbl JaHHbIX 1 NHPOPMALMOHHbIE CUCTEMBI

MoHaTne 6a3bl gaHHbIX U CYB. OCHOBHbIE MOAENM AAHHbIX: MEpapPXMYECKNe CeTeBbIE,
pensiuMoHHble, OOBbEKTHble U  OOBEKTHO-OPUEHTUPOBAHHbIE, OOBEKTHO-PENSALMNOHHbLIE.
Knaccudvkaumna 6a3 gaHHbIX.

OcHoBHble NoHATUA Teopumn B/.

OcHoBbl pensumoHHon anrebpbl. PensumoHHas moaenb OaHHbIX.

MpuHUKMNBLI HopManuaaumm, HopmMarbHble QOPMbI.

Mogernb «CyLLHOCTb-CBA3bY.

OcHoBHble NoHATUA B A3blke SQL. CocTaBneHne 3anpocos.

Monatne UC. Knaccudumkaumsa NC. Metogonormum npoektupoaxust NC.

MocTpoeHne pyHKUMoHanbHbIX Moaenen B HoTaumax IDEF

Ncnonb3oBaHue a3bika UML.

5. Cnncok pekomeHayemon nutepaTypbl

UnemH B. A. MatemaTtudeckun aHanm3 : y4ebHUK : B 2 4. / B.A. WnbuH,
B. A. CapoBHnumin, b. X. Cenpgos; nog pea. A.H. TuxoHoBa. — MockBa : [NpocnekTt : MN3g-Bo
Mock. yH-Ta, 2006. — 660 c.

Kyaopssues J1. [1. Kypc matematunyeckoro aHanusa. T. 1./ J1. [1. KyopssuesB. — Mocksa :
Hpoda, 2003. — 704 c.

Kyaopssues J1. [1. Kypc matematunyeckoro aHanuaa. T. 2./ J1. [1. KygpssueB. — Mocksa :
Hpoda, 2004. — 720 c.

Kyaopssues J1. [1. Kypc matematunyeckoro aHanusa. T. 3./ J1. [1. KygpssuesB. — Mocksa :
Opoda, 2006. — 351 c.

duxtenronby . M. OcHoBbl MmatemaTudeckoro aHanmsa. T. 1. / . M. ®uxTeHronby,. —
Mocksa : JlaHb, 2008. — 448 c.

duxtenronby . M. OcHoBbl MmatemaTuyeckoro aHanmsa. T. 2. / . M. ®uxTeHronbl,. —
Mocksa : JlaHb, 2008. — 464 c.

TuxoHoB A. H. dnddepeHumnanbHbie ypaBHeHus / A. H. TuxoHos, A. b. Bacunbeesa, A. .
CeewHukoB. — Mockea : Hayka, ®usmatnut, 2005. — 253 c.

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

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

AbnoHckun C. B. BBegeHue B guckpeTHyto matematuky / C. B. A6noHckmin. — Mockea :
Boeicwas 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. k. dent. — MockBa : Bunbsimc,
2018. - 1328 c.

Napcna MonmHa . Cuctembl 6a3 ganHbix. [lonHbin kypc. / . apcna MonwuHa,
0. Ynbman, [1. Yngom. — Mocksa : Bunbsamc, 2002. — 1088 c.

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

pabep M. SQL. / M. 'pabep. — Mocksa : Jllopu, 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.



18.

19.
20.

21.

OB BbEKTHO-OPMEHTUPOBAHHLIN aHANM3 1 NPOEKTUPOBaHME C NpUMepamn NpunoxxeHun / 1.
Bbyu [v gp.]. — Mockea : Bunbsimc, 2008. — 720 c.

JleoHeHkoB A. B. UML 2./ A. B. JleoHeHkoB. — MockBa : BXB-IMetepbypr, 2007. — 576 c.

®puan . PerynspHble BblpaxeHnus. / . Ppuan. — Mocksa : Cumson-Intoc, 2008. — 608
C.

UepemHbix C. B. MogenuposaHue n aHanu3 cuctem. IDEF-TexHonoruu: npaktukym. /
C.B. YepemHsbix, N.0. CemeHos, B.C. PyykuH.— Mocksa : ®uHaHckl n ctatuctuka, 2006. — 192
C.

6. O6pa3eu KOHTPOJIbHO-U3MepUuTenbHOro MmaTepuana

1.1. MycTb L — noanpocTpaHcTBO R*, HATAHYTOE Ha CUCTEMY BEKTOPOB:

g=(0,-1,2,0), h=(1,-2,-2,1).
Bbluncnute ckanapHoe npousBeaeHne Bektopa x = (18, 1, 4, —7) 1 OpTOroHanbHOM NPOEKLUN
Bektopay =(2,1, 3,4)Ha L.

1.2. MNpwu Kaknx 3HauveHuaxX napameTpa k cnegyowmn npegen
lim (2 — T)At“(f)

r—1
paBeH 97?

1.3. Mpu kaknx 3Ha4YeHusIX NapameTpa A pelueHue 3agaqn Kowu
o' + xsin(t) = 6Asin(2t), (E) =

yAOBNETBOPAET PABEHCTBY
z(m) = =317

. I'Iepe,u, nporpaMmmMmmCcTom Oblna nocTaBneHa 3agava HanTu 2 MakCcMMarnbHbIX 3flIeMEHTa Maccmuea

(He yuyuTbiBasgs BO3MOXHble MOBTOPEHMs) M ux no3vumnio. OgHako um Gbina nposBreHa
HEeBPEXHOCTb, M NOMyyMBLUAsACS MNporpamMma He Bcerga pabotaeT npaBuibHO. KMcnpaBbTe
nporpammMy 1 060CHYINTE 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;
max1_pos=i;
}
}
for (i=0; i<=N-1; i++) {
if (il=max1_pos && A[i]>max2) {
max2=A[i];
max2_pos=i;
}
}



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

}

3.1. Ha guarpamme knaccoB UML nNpuMeHsItOT criefytolime OCHOBHbIE TUMbl CyLLHOCTEN (Bbibepute
OLMH U HECKOMbKO BapMaHTOB)
a) knaccobl
6) BapuaHTbl MCNOMb30BaHNS
B) AeWCTBylOLLME Nuua
r) uHTepdencol
A) yanbl
€) COCTOSHUSA
X) 00BbEKTbI
3) KOMMOHEHTbI

3.2. 'padhnyeckasa HoTauma UML2 ucnonb3syeT rpadudeckuin anemeHT, kotopbih HE ncnonesyetcs
B UML 1.x

a) pamka

6) curypa

B) 3HauyokK

r) nnHUS

A) TekcT

3.3. Ecnm wmMawmHa COCTOAHMM Ha PUCYHKE Haxogutcs B coctosHum 1 mn npuxogut
nocnegoBaTenbHOCTb cobblTn e1, e2, e2, el, ToO MawwuHa nepengetr B COCTOSIHME
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3.4. Ha pucyHke
a) noBefeHue He onpeaeneHo
0) BbINONHATCA geaTenbHocTn A unn B,

N a 3atem C
B) BbINOSNHATCA AeaTenbHocTn A n B,
,AD o a 3atem C
A ( B
U K_j ) BbINOSIHEHWE HE 3aKOHYUTCA
4.1. Kakon (kakue) u3 : nepevncrneHHolx  SQL-onepaTtopoB  BO3BpaTAT  CMUCOK
daMmnnum CTyaeHToB (surname), Bo3pacT (age) KOTOpbIX HaXoOUTCS BHE AnanasoHa
ot 20 pno 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. ONUWNTE OCHOBHbIE 3NEMEHTbI NOMMYECKOM N U3NYECKOM Moaenn [aHHbiX B ER-
METOAOMOMMU 1 YCTAaHOBUTE COOTBETCTBUE MEXAY HUMM.
5.1. CtaHgapT IDEF1x — aT10:
a) otobpaxeHune (pyHKUMOHaNbHOM MOAENN CUCTEMBI
0) oTobpaxeHune moaenn MHPOPMALNOHHBLIX MOTOKOB
B) oTOGpa)keHMe CyLHOCTEN U CBA3EN MEXAY HUMIN
5.2. Onnwwute metogonoruio IDEFO n ykaxnte obnactb ee NpMMeHeHus npu NpoekTUpoBaHUK
MH(POPMALNOHHBIX CUCTEM.
6. Kakoe 13 nepeuncneHHbIX perynsipHbiX BblpaXXeHnn Bbl6epeT BblAENEeHHY0 NOACTPOKY M3
TekcTa?
Address: 1234 South Ave, 23456 St Barbara, AL

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

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

7. Kakom pesynbtaT BepHET BbI30B MeToaa calc(25) npu nocnegywowen peanvsaunm
mMeToaa calc Ha a3bike Ruby?

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

a) true
0) "pos”
B) "neg"



r) nil
7. BapmnaHT oTBeTa Ha KUM

1.1.
PeweHue. [NMpoekuna Ha L nmeet Bua: p = ag + Bh. Haxogum a u 3 3 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. iveeT mecTo HeonpeaeneHHocTb Buaa 1=. Jlorapngpmupyem (In) u npumeHsiem

npaswusio Jlonutans. B pesynbtate nonyvaem, 4to npegen paseH exp(2*k/1r). Tak kak Ham

N3BECTHO, YTO Npeaen gormkeH ObiTb paBeH 9, To oTctoga Haxogmm, Uto k = 11 In(3).
OtBeT: T In(3)

1.3.
PeweHue. CHayana Haxoanm obLuee peLleHne:
X(t) = 12A cos(t) + 12A + Cexp(cos(t)).
NmeeTca aBa OONONHUTENBHbIX YCIOBUS:
x(1m/2) = 12A + C = 3,
x(2m) = —12A + 12A + Cexp(-1) = —3exp(-1).
Pewas gaHHyto cuctemy otHocutenoHo A n C, nonyydaem, 4yto A = 0.5.
OtBeT: 0.5.
2.
#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 (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;

}

OO6bsAcHeHMe: B Koae NpMBeOEeHHON NporpaMmbl HE yYUTbIBAETCS, YTO 3HAYEHME NepBOro
MakcuMmyma (maxl) moxeT BCcTpevaTbcs 6onblue 0AHOro pasa.



3.1.

3.2.

3.3.

3.4.

4.1.

4.2.

5.1.

5.2.

a,B, T, X, 3

Jloeuyeckasi Mmooerb.

CyLHOCTb — areMeHT MHGOpPMaLMOHHOM cuctembl. MoxeT BbITb peanbHbIM Unu
abcTpakTHbIM. Kaxabin 06bektT obnagaet Habopom CBONCTB.

ATpUBYT — MHOPMaLMOHHOE OTOBpaXkeHne CBOMCTB ob0bekTa. Kaxabiin o0bekT
XapaktepuayeTcs psagomMm atpmbyTos.

[omeH — Habop 3HaYeHUN ANeMEHTOB AaHHbIX OAHOro TMNa, OTBEYalLWMii NOCTaBNEHHbIM
ycrnosusam. [JomeH conocTaBnsaeT ¢ atpnubyTom.

EonMHMYHbIN HAabop 3Ha4YeHMn aTpUBYTOB Ha3bIBAETCS SK3EMMNIIAPOM OObEKTA.
@usudeckasi Mooesib

Tabnuua (oTHOLWEHNE) — perynsipHas CTPyKTypa, CocTosiLas u3 KOHeYHOro Habopa
OLHOTUMNHbIX 3anucen (CTpok). Kaxxaasi 3annucb COCTOUT M3 KOHEYHOIO U O4MHAKOBOIo
yucna nonen (ctonbuos).

3anucb AaHHbIX — COBOKYNHOCTb 3HAYEHUIN CBA3AHHbLIX 3/IEMEHTOB [aHHbIX.

Tun gaHHbIX XapaKkTepusyeT BUA XPaHALWNXCA OaHHbIX.

Coomeemcmeusi:

CywHocTb — Tabnumua. Jk3emnsp CywHOCTN — 3anucb. ATpubyT — none. [lomeH — tmn
AaHHbIX.

B

IDEFO — meTtogonorusi (yHKUMOHANbHOrO MOZENMPOBaHUA U rpaduyeckasd HoTaums,
npegHasHadyeHHas ans dopmanusauum u  onucaHmsa ©GusHec-npoueccos. B IDEFO
paccMaTpmMBalOTCA JIOTMYECKME OTHOLWIEHMS Mexay paboTtamu, a He WuX BpPEMEHHAas
nocnegoBaTenbHOCTb. K ee 0COBEHHOCTAM MOXHO OTHECTU: UCMNOMb30BaHNE KOHTEKCTHOM
anarpaMmmbl; Nogaepkka 4EeKOMNO3nLMK; AOMUHUPOBAHME; BblAeneHne 4 TUNOB CTPESIOK.
LleHTpanbHbiM anemeHToM mogenu IDEFO saBnsieTcs dyHkuma (npouecc), KoTopas Ha
cxeme oTobpaxaeTca B Buae (yHKUMOHANbHOro Oroka — MpPsIMOYrosfibHWKa, BHYTPU
KOTOPOro ykasaHO Aenctsvme B (bOpMe OTrarofibHOro cywectsuTenbHoro. [encreve
MOXeT 6bITb O4eHb pa3HbiM MO MacwTaby. Bece cdyHkLuMM oToBpaxatoTca egMuHoo6pasHo 1
MOryT cofepxaTtb 4 cTpenku (noToka), KOTOpble >XEeCTKO 3aKpersieHbl 3a CTOpOHamu
dyHKUMOHanbHoro 6noka:

cnesa — Bxoabl (Input) — TO, YTO NpeobpasyeTcsa WMNU pacxogyeTca B pesynbTarte
BbIMONMHEHUA PYHKLUNN;

cnpaBa — Bbixogbl (Output) — AaHHblE MMM MaTepuanbHble OOBLEKTbI, MOSlyYEHHblE B
pesynbTaTte BbIMOMHEHNSA PYyHKUNMK;

cBepxy — ynpasneHus (Control) onpegenstoT ycnosusi, HeobxogmMmble npoueccy, YToObl
NPON3BECTM NMPaBUIbHbIN BbIXOA;

CHM3y — MexaHu3Mmbl (Mechanism) — uaeHTUUUUPYIOT CpeacTBa, NoaAdep)KuBatoLme
BbINOSTHEHWE npoLecca.



Taknm obpasom, 6nok IDEFO nokasbiBaeT npeobpasoBaHve BxoAa B BbIXOA C MOMOLLbHO
MEeXaHN3MOB C Y4eTOM YrpaBnaoLLnX BO3OENCTBUN.

KoHTekcTHasa OnarpaMma -— 3TO CaMad BepXHAA AunarpaMma, Ha KOTOpOI7I 00BbeKT
mMmogennpoBaHuAa npeacrtasrieH €aAnHCTBEHHbIM Gnokom ¢ rPAHNYHbIMU CTpPEJIKaMW. JTa
anarpamMmma Ha3blBaeTCA
A-O.

3aTtemM npon3BoaMTCA NpoLEeCcC AeKOMNo3numm obbekta mogenupoBaHus. Hotaums IDEFO
nogaepXXuBaeT nocrnegoBaTernbHyl0 AEKOMMNO3uuMio npouecca Ao Tpebyemoro ypoBHS
agetanusauuun. [loyepHaa gnarpamma, co3gaBaemasi npu AeKoMnosvumm, oxeaTtbiBaeT Ty
Xe obnactb, YTO N PoAUTENBCKMI MpoLecc, HO onucbiBaeT ee 6ornee noapobHo. [Npu
AEeKOMMNO3MUUKM  CTPENKM  POOMTENbCKOrO Mnpouecca MNepeHoCcATCa Ha  OOYEPHIo
anarpamMmmy B BUAe rpaHUYHbIX CTPESIOK.

brnokn mopgenn IDEFO Ha HEKOHTEKCTHOM [guarpaMmme [OOSDKHbl pacrnonaraTtbCa Mo
AauaroHanu — OT IeBOro BEpXHEero yrna guarpamMmmbl 40 MpaBoOro HWXKHEro B Mnopsiake
NPUCBOEHHbIX HOMepoB. brnokn Ha Aguarpamme, pacronoXeHHble BBepXy CreBa,
«OOMWUHUPYIOTY Hag 6riokaMmn, pacnosioXXEHHbIMW BHU3Y crnpaBa. «[JoMWHUpOBaHUE»
NOHMMAETCA KakK BIMSHME, KOTOpoe OSfIoK okasblBaeT Ha Apyrve 65oku gnarpammel.
PacnonoxeHne ©OMOKOB Ha NMCTe AuarpaMmbl OTpaXkaeT aBTOPCKOE MNOHMMAaHWe
AOMUHNPOBaAHUA. Takum obpasom, TOMOMorna AuarpamMmmbl MokasbiBaeT, Kakne yHKLUm
oKasblBaloT Borbllee BrMsiHUE Ha OCTarbHbIe.

Hotauusa IDEFO o6bl4HO ncnonb3yeTca Ans onncaHusi NpoLeccoB BEPXHETO YPOBHSA, XOTH
M NO3BOMSAET onucaTb BCKH [OeATEeNbHOCTb KOMMaHuu. [aHHas meTogonorns npu
NPOEKTUPOBAHUN UHPOPMALMNOHHBLIX CUCTEM OOLIYHO MCMONb3yeTCs Ha NepBOW CTaguu
NPOEKTUPOBaHUA — ctagum obcnegoBaHMM NPeanpUSATUS U NOCTPOEHUS Moaenu paboThl
npeanpuatmsa AS IS. B ganbHenwemMm UMEHHO nocTtpoeHHasa B HoTauumm IDEFO mogenb
NCNosSib3yeTCs Kak OCHOBA NOHMMaHMSA NPOLLECCOB A9 NOCTPOEHNA OPYrnX MOdenen.

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

OK3aMeHaUMOHHbIe 3aaHNs UMEKTCA OBYX TUMOB.

K nepBomMy Tuny OTHOCATCSA TECTOBble 3a4aHus C BbIDOPOM OLQHOMO UIM HECKOSbKUX
BaApWaHTOB OTBETa, NpeAdHasHayeHHble AONsi MPOBEPKM MPOCTENUMX HaBbLIKOB, 3HAHWUN
n ymeHun. OHM MMeT MakcumanbHy oueHky 4 6anna. OueHka oTBeTa Ha TeCTOBbIN
BOMPOC  BbICTABMsieTCA  aBToOMaTudeckun. [ns  BONpocoB,  noapasyMeBaroLLnX
MHOXECTBEHHbIN OTBET, KaXAbl BApMaHT OTBETA BMMSIET HA CYMMapHbIN pe3ynbTar.

Ko BTOpoMy Tuny OTHOCATCA 3agaHus, Tpelbywouwinme pasBepHYTOro oTeeTa B BMAE
acce. OHM wumeldT MakcumanbHyro oueHky 8-10 6annos. OTBeT oueHuMBaeTcs Mo
cnenyoLwnM KpUTEPUAM:

1) npu HEKOPPEKTHOM JIOrMYECKOW LIeNnoYKke pacCykOeHWn, HEeBEPHOM pa3bsACHEHUU
npuBeaeHHOro OTBETA OLIEHKA MOXET ObITb CHUXXeHa Ha 4—6 Ganna;

2) ecnun HeBEepHO AaH OTBET B 3CCe, TO OLEHKa MOXET ObITb CHWXKeHa 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 OLWNBOK, NOrMYecknx NpPobenoB, HE LESTbHOMO MU3MOXEHUS peLleHus,
HO NpaBUITbHOM UTOFOBOM OTBETE OLIEHKA CHMXaeTcHa Ha 2—8 6annos;

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

6) Npu He npuBeAeHNN OTBETA K AOSPKHOMY BMAY OLEHKa CHUXaeTcs Ha 1-2 Ganna.



