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Ilepeuenv komnemenyuii U UHOUKAMOPOE OOCHMUNCCHUS KOMNEMEHUUIL C YKA3ZAHUEM IMAN0E YOPMUPOBAHUS 8 NPOYECCe OCEOCHUA OUC-
UUNTUHDL

Komnerenmus:
OIIK-2. CniocobeH pa3pabaTbiBaTh OPUTHHAIBHBIC aITOPUTMBI H MTPOTPAMMHEIE CPEJICTBA, B TOM YHUCIIC C UCIOJIb30BAHUEM COBPEMECHHBIX WH-
TEJUICKTYyaJIbHBIX TEXHOJIOTUH, AJI pelIeHUs TPpo(eCcCHOHATbHBIX 3a/1a4.

WNHukaTopsl TOCTUKEHUS KOMITETEHIIUN:
OIIK-2.1. YMeeT 000CHOBBIBATh BEIOOP COBPEMEHHBIX HH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIX U WHTEJUICKTYaJIbHBIX TEXHOJIOTHH, pa3padaThi-
BaTh OPUTHHAIILHBIC TPOTPAMMHBIC CPEJICTBA IS PEIICHUS TPO(HECCHOHATBLHBIX 3a71ad.
OIIK-2.2. YMeeT 000CHOBBIBaTh BEIOOP COBPEMEHHBIX MH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIX U MHTEJUIEKTYAIbHBIX TEXHOJIOTHH, pa3padarThl-
BaTh OPUTHHAIILHBIC TPOrPAMMHBIC CPEJICTBA IS PEIIeHUs TPO(HECCUOHATBHBIX 3a7ad.

OIIK-2.3. BnajiceT HaBbIKaMu pa3pabOTKH OPMTMHAIBHBIX POrPaMMHBIX CPEJICTB, B TOM YHCIIE ¢ HUCIIOJIB30BAHHEM COBpeMEHHBIX MH(OP-
MaIMOHHO-KOMMYHUKAIIMOHHBIX U UHTEJUIEKTYabHBIX TEXHOJIOTUM, IS pelieHUs MPodeCCHOHANbHBIX 3a/1a4.

Komnierennus:
OIIK-5. CniocobeH pa3pabaTsiBaTh U MOJAEPHU3UPOBATH IIPOTPAMMHOE U amnmnapaTHoe obecriedeHre HHPOPMAIIMOHHBIX U aBTOMaTU3UPOBAHHbBIX
CUCTEM.

WNuaukaTopsl JOCTUKEHUS] KOMIIETEHIIUU:
OIIK-5.1. 3Haer coBpeMeHHOE MPOrPaMMHOE U arllapaTHoe obecriedeHrne HHHOPMAITMOHHBIX M aBTOMATH3UPOBAHHBIX CUCTEM.
OIIK-5.2. YMeeT MO€pHU3UPOBATH MPOTPAMMHOE U anmapaTHoe obecredeHre HHPOPMAIIMOHHBIX U aBTOMAaTH3MPOBAHHBIX CHUCTEM JIsI pelie-
HUS IPOQECCUOHATBHBIX 3a/1a4.
OIIK-5.3. Bnageer HaBbIKaMU pa3pabOTKU MPOTPaMMHOTO U alMapaTHOTo obecredeHuss NHPOPMAIMOHHBIX U aBTOMATHU3UPOBAHHBIX CHCTEM
JUTS peTIeHUsT TPO(eCCHOHATTBHBIX 3a71ad.



Nuaukaropsl 10-

Jranbl GopMHPOBAHHS B Npolecce 0CBOCHHS TUCIUIIHHBI

CTHKEHHUsI KOMIIe- Jlekuuu IIpakTuyeckue JlaboparopHble KypcoBoii npoekT HaumeHoBaHuUe olle-
TeHI UM 3aHATHSA 3aHATHSA (pa6otra) HOYHOI0 CPe/iCTBA
OIlK-2.1 Paznensr nuc- | He  mpemycmotrpensl | Pa3gensl  TUCHUIIIIMHBI He npenycmotpen Pacuetno-rpaduueckue

IUIUTAHBI 1-2. | y4eOHBIM IIAHOM 1-2. y4€OHBIM IIJIAHOM paboThI, TECT, PK3aMEHA-
LIHOHHBIN TECT

OIIK-2.2 Paznensr nmuc- | He  mpemycmotrpensl | Pa3gensl  IHCHUIIIIMHBIL He npenycmorpen PacuerHo-rpaduueckue
UUIUTHHBI 1-2. | y4eOHBIM IJIaHOM 1-2. y4eOHBIM IJIAHOM paboThI, PK3aMEHAIMOH-

HBIN TECT
OIIK-2.3 Paznensr nuc- | He  mpenycmorpens! | Pasgensl  IUCHUIIIIMHBL He npenycmorpen PacuetHo-rpaduueckue
IUTUTAHBI 1-2. | y4eOHBIM IUIAHOM 1-2. y4€OHBIM TIJITAHOM paboThI, IK3aMEHAINOH-

HBIN TECT
OIIK-5.1 Paznensr nmuc- | He  mpemycmotrpensl | Pa3gensl  IHCHUIIIIMHBL He npenycmorpen PacuerHo-rpaduueckue
UUIUTHHBI 1-2. | y4eOHBIM IJIaHOM 1-2. y4eOHBIM IJIAHOM paboThI, PK3aMEHAIMOH-

HBIN TECT
OIIK-5.2 Pazgenst nuc- | He  mpexgycmotpensl | Pa3nensl  aucuuruivHb He npenycmotpen PacuetHo-rpaduueckue
IUTUTAHBI 1-2. | y4eOHBIM IUTAHOM 1-2. y4eOHBIM TIJITAHOM paboThI, DK3aMEHAIMOH-

HBIN TECT
OIIK-5.3 Paspgensr nmuc- | He  npexgycmorpensl | Pasnensl  nucuuruiMHb He nmpenycmorpen PacuetHo-rpaduueckue
LIUIUIMHBL 1-2. | yueOHBIM IJIaHOM 1-2. y4eOHBIM IJIAHOM paboThI, FK3aMEHaIMOH-

HBII TECT




Ilepeuensv oyenounvix cpeocme no oucuyuniune (Mooyi)

2 cemecTp
Ouenounvle cpedcmea Kon-60 Min, éannoe Max, 6arnoe
Pacuetno-rpaduueckune pabo- 3 36 60
TBI
Tect 1 24 40
Hroro: 60 100

3 cemecTp
Ouyenounvle cpeocmea Kon-60 Min, éannoe Max, 6ann06
PacuerHo-rpaduueckue pabo- 3 36 60
TBI
OK3aMeHaIMOHHBIM TECT 1 24 40
Hroro: 60 100




HlIkana ouenusanus

Hudposoe | Boipaxenue B | CiioBecHoe KpuTtepum onieHKM HHAMKATOPOB JIO0CTUKEHHS NPU (popMe KOHTPOJIS:
BbIpajKeHune Oasnax: BbIpasKeHne sK3aMeH / 3a4eT ¢ oneHkoii (3 cemecTp) 3a4eT OLeHKOii (2 ceMecTp)
5 87 - 100 OtimgHO (3a- | OnIeHKa «OTJIMYHO» BBICTABISIETCS CTYACHTY, €CIIH TEOPETHYECKOE COAep-
YTEHO) YKaHHMe Kypca OCBOCHO IMOJHOCTHIO, 0€3 MPOOEIIoB; HCYEPITBIBAOIIE, MTOCTIe-
JIOBaTeNbHO, YETKO M JIOTUYECKU CTPOMHO HM3JaraeT Marepuai; CBOOOTHO
CIpAaBIsiETCSl C 3ajJa4aMy, BONPOCAMH WM JPYTUMH BUIAMH TNPUMCHCHUS
3HAHWH; UCIIONBE3YET B OTBETE JIOTIONHUTENBHBIN MaTepHrall Bce MPeayCcMOT-
PCHHBIC nporpaMMoﬁ 3aJlaHHs1 BBIIIOJIHCHBI, KAYCCTBO HX BBIIIOJHCHUSA OILIC-
HEHO YMCJIOM 0aJlJIOB, OJIM3KUM K MaKCHMAaIbHOMY; aHAJIU3UPYET MOTYUYCH-
HbIE PE3YNBTAThI, TPOSBIIET CAMOCTOSTENHFHOCTh TIPH  BBIMTOITHEHUH
3a/laHui OneHka «3a4TeHO» BBICTABIACTCS CTY-
4 74 - 86 Xoporo (3a- |OmeHKa «XOpOIIO» BBICTABISAETCS CTYIEHTY, €CIIH TEOPETHUYECKOE COMEP-|JCHTY, €CId OTBETHI Ha BOIPOCHI IO Te-
‘ITCHO) JKaHUC KypCa OCBOCHO ITOJIHOCTBIO, HeO6XOILI/IMI)Ie IMPAaKTUYCCKUC KOMIIC-|MaM JUCHHUIUIMHBI OCJICA0BAaTCIbHEBI, JIO-
TEHIIMX B OCHOBHOM C(OPMHUPOBAHBI, BCE MPEAYCMOTPEHHBIE MPOTPAMMOW |THIECKH W3ITIOKEHBI, JIOTTYCKAIOTCS
06yquI/1;1 y‘Ie6Hble 3aaHus BBIIIOJIHCHBI, KAYE€CTBO MX BLINNOJHCHUA JOCTA-(HE3HAYUTCIBbHBIC HCAOYCTLI B OTBETE CTY-
TOYHO BbICOKO€. CTYJCHT TBEpAO 3HACT MaTepuall, TPaMOTHO M IO CyIIe-|/JeHTa, TaKhe KaK OTCYTCTBHE CaMOCTOS-
CTBY W3JIaraeT ero, He JOMYyCKas CYIIECTBEHHBIX HETOYHOCTEH B OTBETE Ha|TEIHHOTO BHIBOJA, PEUEBBIC OIIUOKH H IIpP
BOMPOC.
3 60 -73 VYnoBnerBo- |OleHKa «yIOBIETBOPHTEIHLHO» BBICTABISETCS CTYACHTY, €CIIM TEOpeTHYe-
PUTENBHO (3a- |CKOe co/iepKaHHe Kypca OCBOSHO YaCTUYHO, HO MPOOENbl He HOCAT CyIie-
YTEHO) CTBEHHOTO XapakTepa, OONBIIMHCTBO MPETYCMOTPEHHBIX MPOTpaMMON 3a-
JMAHWA BBIIIOJIHEHO, HO B HHUX HWMEIOTCS OIMMOKH, IpH OTBETE Ha
MOCTaBJICHHBIN BOIIPOC CTYACHT J0MYCKAa€T HCETOYHOCTHU, HEAOCTATOYHO
MpaBUIIbHEIE (DOPMYIUPOBKH, HAOIIOJAIOTCS HAPYIISHHUS JOTHYECKOH Imo-
CJIEIOBATEIHLHOCTH B M3JI0’KEHUH MPOTPAMMHOTO MaTepraa.
2 Hwxe 60 Heynosierso- |OnieHKka «HEYIOBIECTBOPUTEILHO» BBICTABISIETCS CTYINEHTY, ecid OH He|OleHKa «HE 3a4T€HO» BBICTAaBIISETCS
PUTENBHO  |3HAET 3HAYMTENILHOW YacTH MPOTPaMMHOTO MaTepHuaia, JAOMYCKaeT CyIIe-|CTyJIeHTY, €ClIi CTYJIEHT He 3HAaeT OCHOB-
(He3auTeHO) |CTBEHHBIE OMIMOKH, HEYBEPEHHO, C OOJBIIMMU 3aTPyIHEHUSIMU BBITIOIHSET |HBIX MOHATUN TEMBI JIUCIUILIMHBI, HE OT-

MpaKTUYECKue pabOThl, HEOOXOAUMBIC TPAKTUYECKHE KOMIICTCHIIMH HE
c(hopMHUPOBaHbI, OOJBIIMHCTBO MPEIYCMOTPEHHBIX MPOTrPaMMOI 00yUYCHHS
y4eOHBIX 33JaHHIl HE BBITIOJHEHO, KAYECTBO UX BBIIIOJIHEHHUS OIIEHEHO YKC-
JIOM OaJIJIOB, OJIM3KUM K MUHUMAIIEHOMY

BC€YACT HA OOIIOJHHUTCIIbHBIC U HABOAAIINEC
BOIIPOCHI IMPEIoaaBaTelIAd.




MuHucTepcTBO HayKH U BhbIciiero oopasoBanus Poccuiickoit denepammu
HuxHekaMCKUl XMMHUKO-TEXHOJIOTMUECKUN UHCTUTYT ((usuan)
(enepanbHOro roCcyJapCTBEHHOTO OFO/I)KETHOTO 00pa30BaTEIBHOTO YUPEKICHHUS
BBICILIETO 00pa30BaHMUs
«KazaHckuii HalMOHAIBHBINA UCCIIEOBATEIBCKUN TEXHOJIOTUYECKUN YHUBEPCUTET

®axkynpTeT UHPOPMAIIMOHHBIX TEXHOJIOTUN
Kadenpa napopManimoHHBIX CUCTEM U TEXHOJIOTHI
Hanpasnenue noarorosku 09.04.01 «Mudopmatrka v BEIYUCIUTENbHAS TEXHUKA

KoMmuiekT 3agqanuii 17151 BHINOJIHEHUS pacyeTHO-Tpadpuueckux pador
o JucuuiuiuHe «ba3bl JaHHBIX)

3adaua. HeobxonuMo pa3paboTaTh AJii CTPOUTEIHHOW KOMIIAHUU 0a3y NaHHBIX, KOTOpas

JIOJDKHA COZIEPIKaTh CIENYIOIIYIO HH(OPMAITHIO:

— TabenbHBIH HOMEp paboyero;

—  @®UO pabouero;

— mpodeccus u aapec pabouero;

— okuaj pabouero (py0./4ac);

— Homep Opurajsl, B KOTOPOU YUCIUTCS pabOUnii;

— Ha3BaHUE OpUTAJIbI;

— HOMep 00BbeKTa, Ha KOTOpOM paboTaeTr Opuraja;

— Ha3BaHHUE U aJpec 00bEKTa;

—  KOJIMYECTBO YacoB, 0TpabOTaHHBIX OpUTaoi Ha OOBEKTE.

PacueTHo-rpadmuueckas padora 1.
I[J'ISI MMOCTaBJICHHOMN 3ala4M BBIIIOJHHUTD CICAYIOIIUC 3alaHUs:
3aganue 1.  ChopmynupyiiTe Lenu NpoeKTUPOBaHUS 0a3bl JaHHBIX.
3amanue 2.  Mcnonb3ysh METOA CYIIHOCTEH U CBSI3eM WM METOJ JE€KOMIIO3UIUH, MOIY4YHUTe
npeBapuTebHbIe OTHOLIEHUS U INPOBEPbTE, HAXOJATCS JU OHM B HOpMaJIbHOW (hopme
boiica-Konna (HOBK).

PacueTHo-rpaduueckas padora 2.

JInst cnpoeKTUPOBaHHOW B pacdeTHO-Tpadudeckoil paboTe 1 6a3bl JaHHBIX BHITOTHHUTE
clryyromiee:
Bamanue 1.  Cosnaiiteannace BDE Administrator.
3ananue 2.  Cospaiite Tabnuiel B DatabaseDesktop.
3aganue 3.  Cospnaiite mpoekT B CIIDelphi.
3amanue 4.  Jlo6aBerexommonentTs! Table, DataSource, DBGrid.
3aganue 5.  3amycture 0azy TaHHBIX.

PacueTHo-rpaduueckas padora 3.
Jl51g mpoeKTa, CO3/1aHHOTO B Pe3yNbTaTe BHIMOIHEHHS pacyeTHO-Tpapuueckoi paboThl 2,
BBINIOJIHUTE CIIELYIOLICE:
3aganue 1. JlobaBpTe kommonenTyDBNavigator.
3aganue 2.  Jlo6aBbTe KommonenTyMainMenu.
3ananue 3.  Co3spaiite HeoOXoauMble (YOPMBI 17151 MTYHKTOB MEHIO.



PacuerHo-rpadguyeckas padora 4.
B npoexkre, co3manHOM B pe3yJIbTaTe BBHIIIOJHEHUS pacueTHO-Tpaduueckux padbot 2-3, BbI-

MOJIHUTE CIEAYIOIIEE:
3amaunue 1.
3aganue 2.

PacuerHo-rpadguyeckas padora 5.
B npoekTe, co31aHHOM B pe3yJibTaTe BhIIOJIHEHHS pacueTHO-rpaduyeckux padbot 2-3, Bbl-

MOJIHUTE CIIEAYIOIIee:
3amaunue 1.
Ha ONPEICTICHHOM 00BEKTE.
3amanue 2.
Opuragupos.
3amaunue 3.

[ToacuuTaiiTe KOJIUYECTBO pabOYHNX B KAKOH-TO KOHKPETHOU OpHTaje.
Haiinure cTpoky, coneprkailyro HHGHOPMAIHIO O KOHKPETHOM pabouem.

[Tonmyunth TabenbHBIE HOMEpPA U (AMHIIUU TEX COTPYAHUKOB, KOTOpPbIe paboTaiu
[TomyunTh crimcok 0O0BEKTOB, OpUTraj, KOTOphIE paboTadl Ha 3TOM OOBEKTE, U HX

PeanuzoBarh 3ampoc ¢ mapamMeTpoM, KOTOpBIM Mpu BeIOOpe Ha3BaHUA OOBEKTA,

BBIJACT CIIMCOK Q)aMHHHIZ COTPYAHUKOB U KOJIMYECTBO 4aCOB, OTpa6OTaHHBIX MU Ha JaHHOM

00BEKTE.

PacuerHo-rpajduueckas padora 6.
B tabnuuax 1 u 2 nansl aa otnomenus A u £ ¢ undopmanueii 0 COTpyIHUKaXx.

Taoauua 1 — OTHOIIEHHE A

Taoauua 2 — Oruomenue B

Taobenvuoiii Tabenvnuii
damuius |3apmiiara ®amuius |3apniara
HOMep HoMep
1 HBaHoB 1000 1 HBanoB 1000
2 ITerpos 2000 2 [Tymuukos| 2500
3 CunopoB 3000 4 Cunopos 3000
Haitaure oTHOIIEHUS, TOTYYEHHBIE B PE3YJIbTATE CACAYIOINUX OMEPaALIHil:
Bamanne 1. A UNION B;
3amanme 2. A INTERSECT B;
3amaune 3. A MINUS B.

Kpumepuu oyenku

Bun xonTposs MuHEMaNbHOE KOJIM4ECTBO MakcumanbHOE KOJIMYECTBO
6au10B 6ayu10B

2 cemecmp
Pacuerno-rpaduueckas padota 1 12 20
Pacuerno-rpaduueckas pabora 2 12 20
PacuetHo-Tpaduueckas pabota 3 12 20
HTroro 36 60

3 cemecmp
Pacuerno-rpaduueckas pabora 4 12 20
PacuetHo-Tpaduueckas pabota 5 12 20
PacuetHo-Tpaduueckas pabota 6 12 20
Hroro 36 60




MuHuCcTEpCTBO HAYKH U BhICIIEro 00pa3oBaHus Poccuiickoit @enepanuu
HuxHekaMCKUl XMMHUKO-TEXHOJIOTMUECKUN UHCTUTYT ((usuan)
(enepanbHOro roCcyJapCTBEHHOTO OFO/I)KETHOTO 00pa30BaTEIBHOTO YUPEKICHHUS
BBICILIETO 00pa30BaHMUs
«KazaHckuii HallMOHAIBHBIN UCCIIE0OBATEIBCKUN TEXHOJIOTUYECKUN YHUBEPCUTET

®dakynapTeT HH(POPMALIMOHHBIX TEXHOJIOTUI
Kadenpa nadopmamoHHBIX CHCTEM B TEXHOJIOT M
Hanpasnenue noarorosku 09.04.01 «MupopmaTrka v BEIUUCIUTETbHAS TEXHUKA»

[IpumepHbI€ BOIIPOCHI TECTA
1o JucuuIinHe «basbl JaHHBIX)

3agaun cucteM noaep:kku npunatus pemenuit (CIIIIP).

Apxutektypa CIIIIP.

ba3sr nagueix B CIIIIP.

Yto Takoe OLTP-cucremsl.

HesddextuBHocth ucnonb3zoBanus OLTP-cucTeM s aHanu3a TaHHBIX.

[lepeuucnure TpeOOBaHUS, PEBIBISIEMBIE K JAHHBIM.

KakoBa koHUENIIMS XpaHWINIIA JAHHBIX ?

[lepeuncnure CBOMCTBA XPAHWIHII IAHHBIX.

dusnyecKue XpaHUIuIa JaHHBIX.

10 BupTyanbpHbIe XpaHUIUIIA TaHHBIX.

11.Bb10epute U3 COKMCKa aKTyalbHbIE MPOOJIEMBbI CO3/IaHMS XPAHWIHIL JaHHBIX.

12.PacnioyioxuTe dTanbl OpraHU3allid XPaHWIWI JaHHBIX B TMOPSIKE HX
CJIeIOBaHUSI.

13.Kakwue BUIbI JAHHBIX MOTYT XPaHUTHCS B XpAHWIHIIAX JaHHBIX.

14 Kakas MoieNib IaHHBIX HA3bIBA€TCS MHOTOMEPHOA.

15.8e16epuTe BepHoe omnpeaenenne OLAP-cucrem.

16.IBenaanaTe nmpaBuiia Komna:

17.Kakue noacuctemsl BXoaat B coctaB OLAP-cucrem.

18.Buasr OLAP-cucrem:

19.Yt0 BKIIIOYAETCS B IIOHATHE «3HAHUECY?

20.BriOepute BEepHOE YTBEPKIECHUE OTHOCUTEIBHO TMOHATUN «WHGOPMAIUI) U
«JIaHHBIEY.

21.Kakue 3a1aun peniaet MHTEIJISKTYaIbHbIA aHAJIN3 JaHHbBIX?

22.YT0 Takoe «MalImHHOE 00yUCHHEY.

23.Kakue Mojienn Ha3bIBAIOTCS MpeICKa3aTeIbHBIMU?

24 TlepeuncnuTte dTarbl HHTSIJIEKTYATHLHOTO aHAIN3a B TIOPSKE UX CIIC/ICTBHUS.

25.Knmaccudukanms kak 3aa4a HHTEUICKTYallbHOTO aHaIu3a — 3TO:

26.Perpeccus kak 3aa4a HHTEJUIEKTYaIbHOIO aHAIM3a — 3TO:.

27.BwiOepute METOJIBI MPECTABIICHUS PE3YJITATOB aHAIN3A:.

28.1IporHo3upoBaHue Kak 3aj1aya MHTEIJIEKTYaIbHOTO aHaJIU3a — 3TO

29.Yto npezacrapisieT co00i BU3yaIn3alusl.

30. 1y kakux 3amad npumensiercss meroa NaiveBayes?

oCcoNOOR~ODE



31. 114 Kakux 3a/a4 MPUMEHSIETCS] METO/ OTIOPHBIX BEKTOPOB?

32. /1151 KakuX 3a/1a4 IPUMEHSETCS METO1 «OJIMKalIIero cocena?

33. 115 pellieHus Kakux 3a7a4 MPUMEHSIOTCS HEHPOHHBIE CETH?

34.BriOepute XapaKTepUCTUKH ACCOIMATUBHBIX MPABUIL:

35.B yem 1ienp anroput™a Apriori?

36.[1epeuncnure METObI KIIACTEPHOTO aHAIH3A.

37.Kaxk uzmepsieTcst Mepbl OJIM30CTU B alTOPUTMAaX KilacTepu3aiuu?

38.KakoBo HazHauenue ctangapra CWM?

39.I[Tepeuncnure 3amaun ctangapta CRISP.

40.Kakuie MTHCTPYMEHTHI MOKHO OTHECTH K MHCTPYMEHTaM WHTEJUICKTYaJTbHOTO
aHanu3za’?

41.Co3nate BekTOop pazMepa 10, 3amOJHEHHBIA HYJISIMH, HO MSTBIA 3JEMEHT
paBeH 1.

42.Co3nath BeKTOp co 3HadueHussMH oT 10 10 49.

43.Pa3BepHyTh BEKTOP (TIEPBBIN CTAHOBUTCS MTOCIICTHUM).

44.Co3znath MaTpuily (ABymMepHbIi MaccuB) 3x3 co 3HaueHusiMu ot 0 110 8.

45.HaiiTu MHIEKChI HEHYJIeBBIX 3JieMeHTOB B [1,2,0,0,4,0].

46.Kakure HacTpoWku HEOOXOJIMMO BBIMOJHUTHIUISI PAaObOTHI ¢ OMOIUOTEKOMN
Pandas.

47.BBITIOTHUTE YTCHUE U3 csV-(haiia.

48.BeImoTHUTE BEIOOPKY KOJIOHOK.

49.TIpoBenute mpeaoOpadOTKy JaHHBIX.

50.IToctpoiite rpadukm.

Kpumepuu oyenku

OueHouHBIE CPeICTBA MuHauMaabHOE KoJInYecTB0 | MakcuMaJabHOE KOJIHYECTBO
0aJJ1I0B 0aJ1J1I0B

Tect 24 40




MunucTtepcTBO HayKu U BeIciiero oopasosanus Poccuiickoit deaepanuu
HuxHekaMCKUl XMMHUKO-TEXHOJIOTMUECKUN UHCTUTYT ((usuan)
(enepanbHOro roCcyJapCTBEHHOTO OFO/I)KETHOTO 00pa30BaTEIBHOTO YUPEKICHHUS
BBICILIETO 00pa30BaHMUs
«KazaHckuii HalMOHAIBHBIN UCCIIEOBATEIBCKUN TEXHOJIOTUYECKUN YHUBEPCUTET

®akynbpTeT HHPOPMALMOHHBIX TEXHOJIOTHIA
Kadenpa napopManimoHHBIX CUCTEM U TEXHOJIOTHI
Hanpasnenue noarorosku 09.04.01 «Mupopmatrka v BEIUUCIUTETbHAS TEXHUKA

DK3aMeHAaIllMOHHBIA TECT
110 JUCUUIUINHE «ba3bl JTaHHBIX)

Bapuant Nel

1. Ilycte nanst N muHO)kectB D,,D,,...,D,, Torna R ecTb OTHOILIEHWE HAJ 3TUMHU MHO-
J)KECTBAMM, €ClIU R €CThb:
1) MHOKECTBO YIOPSIOYEHHBIX KOPTEKEH BHIA <d 0y, dy > ,tie d, € D;;
2) MHOXKECTBO pa3IM4HbIX 3HaueHuil d; € D;;
3) muoxectBa D, .

2. Pensmmonnas 6a3a nanubix (bJ1) mpencrapiser co0oii:
1) oTHOIIEHHE, COIepIKaIIee BCIO HH(POPMAIIHIO, KOTOpast J0JDKHA XpaHUThes B b1,
2) HabOp BCEBO3MOKHBIX OTHOLICHHI;
3) COBOKYITHOCTh B3aMMOCBSI3aHHBIX OTHOIICHHI, CO/ICPIKAIIMX BCKO MHPOPMAIHIO, KOTO-
pas JoJKHA XpaHUThCs B B/I.
3. IlepBuuHBI! K04 OTHOIICHUS ITO - :
1) 3HaueHue aTpudyTa B KOPTEKE;
2) arpubyT (Mau HAOOp aTpHOYTOB), KOTOPBIA HCIOJIB3YETCS IS OJAHO3HAYHOW HJICHTH-
(pUKaMM KOHKPETHOTO KOPTEXKa,
3) 3HaveHUs BceX aTpHOYTOB B KOPTEXKE;
4) COBOKYITHOCTb BCEX aTPHOYTOB OTHOIICHHS,
4. JlyGnupoBaHUE JaHHBIX 3TO - :
1) noBTOpeHME aTPUOYTOB B OTHOILICHHUH;
2) NOBTOPEHHE JJIEMEHTa IOMEHA B PA3JIMYHBIX KOPTEKAX;
3) moBTOpEHKE 3JIEMEHTA JIOMEHA B pa3aruHbIX B/I;
5. U30bITOYHBIM AyOIMpPOBaHUEM HA3BIBACTCS TAKOE AYOJIIMPOBAHUE, P KOTOPOM:
1) ynanenue ny0IMKaTOB B OTHOIICHUHU HE MPUBOUT K MOTEpE HHPOPMAIUH;
2) nobaBieHNE HOBBIX AYOIHMKATOB HE MPUBOIUT K M3MEHEHHIO CTETICHU OTHOIICHHS;
3) ynasneHue ay0IMKaTOB HE MPUBOIUT K U3MEHEHHIO MOIIIHOCTH OTHOIIICHHUS;
6. Ilycts manel n1Ba atpulyta A u B, KoTOphIe MOTYT OBITH COCTaBHBIMU. ['0BOpST, uTO B
(YHKIIMOHAIIBHO 3aBUCHT OT A, €ClH
1) A siBnsieTcst MIOAMHOXECTBOM B (B KaXK/1blii MOMEHT BPEMEHH ),
2) B sBisleTcst o AMHOKECTBOM A (B Ka)KIbIii MOMEHT BPEMEHN ),
3) Ui KaXI0ro 3HAYCHUsT A CyIIECTBYeT POBHO OJHO CBs3aHHOE C HMM 3Ha4yeHue B (B
Ka)XJIbIii MOMEHT BPEMEHH);
4) i KaKA0To 3HaueHHs B CyliecTByeT pOBHO OJHO CBSI3aHHOE ¢ HUM 3HaveHHe A (B
Ka)XJIbIii MOMEHT BPEMEHH).
7. W30bITOYHON (Q)YHKIMOHAIBHON 3aBUCUMOCTBIO HAa3bIBACTCS 3aBUCUMOCTb, KOTOPAs:



1) 3aBUCHT OT HECKOJIbKHX aTPUOYTOB;
2) MOKET OBITH MOJyYeHA U3 APYTHX UMEIOMUXCS (QYHKIIMOHATBHBIX 3aBUCHMOCTENH;
3) moposkaaet Apyrue GyHKIIHOHAIBHBIC 3aBUCUMOCTH.
8. MuHUMaNbHBIM TOKPHITHEM HA3bIBACTCSI:
1) MuUHUMAaITBHBIH HA0OP (PYHKIIMOHAJIBHBIX 3aBUCHMOCTEH, KOTOPBIN IMMOKPHIBACT BCE HMMe-
foumecs GyHKIHOHAIbHbBIE 3aBUCUMOCTH;
2) MUHUMAJIbHBIA HA0Op (YHKIIMOHAIBHBIX 3aBUCUMOCTEH, KOTOPBI MOXET OBITh ITOJTY-
YeH IIyTeM YAaJICHUs BceX N30BITOUHBIX (DYHKIIMOHAIBHBIX 3aBUCUMOCTEH;
3) MUHHMAJIbHBIA HA0Op (PYHKIMOHAIBHBIX 3aBHCUMOCTEH, KOTOPBI MOCTPOCH M3 BCEX
N30BITOYHBIX (DYHKIIMOHAJIBHBIX 3aBUCUMOCTEH.
9. VYcraHOBHTE COOTBETCTBUE MEXAY (DYHKIMOHATHHBIMH 3aBHUCHUMOCTSMU U H30BITOY-

HBIMHU JJIs1 HUX q)YHKI_II/IOHaJ'II)HBIMI/I 3aBUCHUMOCTAMU

A- (A,C)->B — nobasie-
A (AD)->(B,D) - 10-
A- (A,C)->D - mcesno-

A->C — TpaH3UTHUB-

10. lns crnemyromiero Habopa (yHKIIMOHAIBHBIX 3aBHCUMOCTEH MEPEUYHCIUTh (PYHKITHO-
HAJIbHBIC 3aBUCHMOCTH, BXOJISIIAE B MUHIMAJILHOE TTOKPHITHE

Q=

1) A->B;
2) B->D;
3) A->C;
4) C->D;
5) B->C.
11. JIns cnenyromero Habopa (QyHKIIMOHANBHBIX 3aBUCHMOCTEH MEepPEeYUCIIUTh (YHKIIHO-
HaJbHBIC 3aBUCUMOCTH, BXOJISIINE B MUHIMAJIbHOE TTIOKPHITUE

(DT
©

Q

1) D->(A2) ;
2) (A,2)->B;
3) A->B;



12.

13.

14.

15.

16.

17.

4) D->B;
5) Z->B.
Bo3MOXXHBII KJIIOY OTHOIIEHUS MPECTaBIsAET COO0M
1) arpubyT nnm HabOp aTpUOYTOB, KOTOPBI MOXET OBITh MCIIOJIB30BaH B KayeCTBE IEp-
BUYHOT'O KJI0YA JaHHOTO OTHOIICHUS;
2) arpubyT niau HabOp aTpUOYTOB, KOTOPHI MOYKET OBITH MCIIOJIB30BaH B KayeCTBE IEp-
BUYHOTO KJIF0YA JIPYroro OTHOIICHHUS;
3) arpubyT miau HabOp aTpUOYTOB, KOTOPHI MOYKET OBITh MCIIOJIB30BaH B KayeCTBE IEp-
BUYHOTO KJIF0Ya BCEX OTHOIICHHIA;
ATpubyT (nau Habop aTpuOyTOB) A MpencTaBIsIeT COO0H AeTEPMUHAHT aTpuOyTa (MiIu
Habopa atpubyTtoB) B, ecnu

1) A sBisieTcst BO3MOYKHBIM KIJIFOYOM OTHOIICHHUS, Cofieprkariero B;

2) A GYHKIIMOHAJIBHO 3aBUCHT OT B M HE 3aBUCHT OT JIF0OOT0 €ro MOAMHOMKECTBA,

3) B ¢yHKIIMOHAIBLHO 3aBUCUT OT A M HE 3aBUCHT OT JIFOOOT0 €ro MOIMHOXKECTBA.
OTtHomeHne HaxXoauTcs B HOpMalibHOU (hopme boiica-Komma Torma m tonpko Torma,
Koraa

1) oHO MMeeT eMHCTBCHHBIA BOZMOYKHBIH KITFOY, KOTOPBIH SBJISCTCS EPBUYHBIM KITFOYOM;

2) OHO UMEET CTUHCTBEHHBIN JIETEPMUHAHT, KOTOPBIH SBJSIETCS IEPBUYHBIM KIIFOYOM;

3) Ka/Iblii €r0 JETCPMHHAHT SIBJISCTCS BO3MOXKHBIM KIIFOYOM;

BreimonHuTe npoeKTUpPOBAaHWE METOAOM AEKOMIIO3WIIMK TOJIYYUB MPEABAPUTEIBLHO
MUHHUMAaJILHOE MOKPBITHE JIJIS CACAYIOMMX (DYHKIIMOHATBHBIX 3aBUCUMOCTEH. Y KaXKUTE
OTHOIIIEHMS, Bomeane B b/I.

O O,
@@

1) R (A B);
2) R,(B,D);
3) R,(C,D);
4) R,(B,C,D).
BBIHOJ'IHI/ITG HpOCKTI/IpOBaHI/Ie METOAOM JOCKOMIIO3UIINU HOJ'Iy‘-II/IB HpGI[BapI/ITGJIBHO

MHUHHMAaJIBHOE IMOKPBITHE JIJIS CICAYIOMMX (DYHKITMOHAIBHBIX 3aBUCUMOCTCH. YKaKNUTE
OTHOIIIEHM, Bomeaue B b/I.

(o)~
U
1) R(AB);
2) R;(B,D);
3) Rs(B,D, A);
4) R,(A,B,D).

BpInonauTe NPOEKTUPOBAHHE METOAOM JEKOMIO3ULIMM IIOJYYMB IIPEABAPUTEIBLHO
MUHUMAaJIbHOE MOKPBITHE ISl CAEAYIOMUX (YHKIMOHATBHBIX 3aBUCUMOCTEN. YKaKuTe



OTHOIIIEHMS, Bomeaue B b/I.

-_,
O

1) R, (A B,C);
2) R,(K,C);
3) R;(A B,K);
4) R,(AD);
5) Rs(B,C,D);
6) Rs(B,D).

18. [TomyuuTe mnpeaBapuTEIbHBIE OTHOIICHHS JUIsl Cleayromer amarpammbl ER-Turma.
Ckonpko oTHomeHui BoineT B bJ[? Kakue u3 ciaeayrommx OTHOIIEHWH MOTYT OBITH

BKJIFOUEHBI B B/1?

TIPETIOJJABATEJIb

KYPC

YUTAET

TIPEITOJJABATEJ/IB(Nt, Nles, ...)

YUTAET (Nt, Nles,...)
KYPC(Nles, Nt,...)

=
(D
3

19. [lonyuyuTe mnpeaBapuTEIbHBIE OTHOIICHMS JUIsl cieayromer auarpammbl ER-Tuma.
Cxonbko oTHouieHui BoiaeT B b/1? Kakue u3 cienyromumx OTHOIEHUN JOMKHBI OBITh

BKJIFOUeHBI B B/1?

TIPETIOJJABATEJIb | 1

YUTAET

TIPEITOJABATEJIB(Nt, Nles, .. )
YUTAET (Nt, Nles,...)
KVPC(Nles, Nt,..)
TIPETIONABATE/Ib(NL,...)
KYPC(Nles,..)

KYPC

=
(D
3

20. [Tomyunre npeaBapuTelIbHBIC OTHOLICHHS s cieayiouied auarpammsl ER-tuma.
Cxonbko oTHomeHui BoiaeT B b/1? Kakue u3 cienyrommx OTHOMECHUH JOKHBI OBITh



BKJIIFOUeHBI B B/1?

[IPETIOJABATETS | 1 @ L [xype
N,

|
=4
D
g

TIPETIO[ABATEJIH(Nt, Nles, .. )
YUTAET (Nt, Nles,...)

KYPC(Nles, Nt,...)
TIPEITOJABATEJIF(Nt,. . )
KYVPC(Nles,...)

21. TlomyunTe mnpeaBapUTEIbHBIC OTHOIICHWS IS Cleaykomer auarpammbl ER-Tuma.

Cxonbko otHoueHui BoiaeT B b/1? Kakue u3 cienyromumx OTHOMEHUN JOMKHBI OBITh
BKJIFOUeHBI B B/1?

TIPEIIOJJABATEJIb 1 n
YUTAET

KYyPC

=
D
v

TIPETIO[ABATEJIb(Nt, Nles, .. )
YUTAET (Nt, Nles,...)

KYPC(Nles, Nt,...)
TIPEITO/TABATEJIB(Nt,. . )
KYVPC(Nles,...)

22. TlomyunTe mpenBapuTeIbHbIE OTHOIICHUS [UIS cieayromie nuarpammbl ER-tuma.

Cxonbko otHouieHui BoiaeT B b/1? Kakue u3 cienyromumx OTHOIECHUN JOMKHBI OBITh
BKJIFOUEHBbI B B/1?

TIPEIIONABATEJD | 1 @ N [xyPC
N,..

1)-1;

2) -2;

3) -3.

IIPETTO/IABATEJIBF(Nt, Nles, .. )
YUTAET (Nt, Nles,...)
KYPC(Nles, Nt,...)

TIPEITO/TABATEJIB(Nt,. . )
KYVPC(Nles,...)

=
(D
3

23. [lonyuuTe mpeaBapuTeNbHbIC OTHOIICHHUS I cheayromieil auarpammbel ER-Tuma.

Ckonwko oTHOomeHu# BoiaeT B bJ1? Kakue u3 cienyronux OTHOMIEHUN TOJKHBI OBITh
BKJIFOUeHBI B B/1?



TIPEIIOJABATEJIb | m @ n [&ypc
N,...

=
D
3

TTIPETTOJTABATEJIB(Nt, Nles, .. )
YUTAET (Nt, Nles,...)
KYPC(Nles, Nt,...)
TIPEITO/TABATEJIB(Nt,. . )
KYPC(Nles,...)

24. TlomyunTe mpeaBapUTENbHBIE OTHOIICHUS A cheaytomei auarpamMbl ER-tuma. Ka-
KU€ U3 CJIEAYIOUINX OTHOIIEHUH TOJKHBI ObITh BKJItOUeHb! B B/1?

IIPETIO[JABATEJIb

7 1 n
IITATHBIN PYKOBOJIUT ACITUPAHT

sNt,... aNt,...

1) IIPEITIOABATEJ/IF(Nt,..)

2) IIPEITIO/JABATEJIF(Nt, Nles,..);
3) KVPC(NIes,...);

4) YUTAET (Nt, Nles,...);

5) IITATHBIH (sNt,..) ;

6) ACITHPAHT (aNt,Nt,..);
7) ACITUPAHT (aNt,sNt,..);
8) PYKOBOJHT(aNt,sNt,...).

25. [lonyuuTe mnpenBapuTeNbHbIC OTHOIICHHUS I cheayromieil auarpammbel ER-tuma.

Cxonbko otHouieHui BoiaeT B b/1? Kakue u3 cienyromux OTHOIEHUN JOKHBI OBITh
BKJIFOUeHBI B B/1?

IIPETIOJABATEJIb 1 n
o YUTAET kvpc

=4
Iz
=

TIPETIO[JABATEJIb(Nt, Nles, .. )
YUTAET (Nt, Nles,...)

KYPC(Nles, Nt,...)



TIPEITO/TABATEJIB(Nt,. . )
KYPC(Nles,...)

Bapuant Ne2

ITycts nansl N muoxects D,,D,,..., Dy . Eciu MHOXeCTBO yHOpsA0UEHHBIX KOPTEXKEH BUIa
<d1,d2,...,dN>,r):[e d, € D;, rorma R ects:

1) ecTb OTHOIIEHHE HA/I 3THMH MHO)KECTBAMU;
2) MHOXECTBO pa3iIM4HbIX 3HaueHui d; € D;;

3) muoxectBa D, .

COBOKYIHOCTb B3aMMOCBSI3aHHBIX OTHOILIEHUH, CoJepKallluX BCIO HMH(pOpPMALHIO, KOTOpas
nomwkHa xpanuthest B B/1 (B/1) mpencrasnsier co0oii:
1) oTHoOIIEHHUE, colleprKaliee BCO HH(DOPMAIIHIO, KOTOpast I0JbKHA XpaHuThes B B/1;
2) HabOp BCEBO3MOKHBIX OTHOIIICHHIA,
3) pensuoHHYI0 0a3y JaHHBIX.
ATpubyT (M1 Habop aTpuOYTOB), KOTOPBIN HCIIOIB3YETCS ISl OJHO3HAYHON HICHTU(DUKAITUH
KOHKPETHOT'O KOPTEeXa 3TO - !
1) 3HaueHue aTprdyTa B KOPTEKE,
2) atpuOyT (MM HabOp aTpuOYTOB), KOTOPBIH HCIOIB3YETCS IS OJHO3HAYHOW HICHTH-
(uKaluyu KOHKPETHOI'O KOPTEXKa,
3) nepBUYHBIN KIIFOY OTHOLICHHSI
4) 3Ha4YCHUS BCEX aTPUOYTOB B KOPTEKE;
5) COBOKYITHOCTb BCEX aTpHOYTOB OTHOIICHHUS;
[ToBTOpEHUE A71€eMEHTa JOMEHA B PA3JIMYHBIX KOPTEXKAX ITO -
1) nybaupoBaHKe OTHOIICHHIA;
2) nyOnMpoOBaHKEe JaHHbBIX;
3) nosropenue B/I;
N36bITOUHBIM yOIUpPOBaHHEM HA3bIBAETCS TaKOe TyOIUpOBaHUE, MPU KOTOPOM:
1) ynanenue 1yOIMKaTOB B OTHOIICHHH HE MMPUBOJMT K MOTepe HH(MOPMAIINY;
2) nobaBieHNE HOBBIX JyOJIMKATOB HE MPUBOIUT K M3MEHEHHIO CTETICHU OTHOIICHHMS;
3) yaasneHue ayOIMKaTOB HE PHUBOIUT K M3MEHEHHIO MOIITHOCTH OTHOILICHUS,
[Tyctps maner qBa atpudyTa A U B, KOTOpBIE MOTYT OBITh COCTaBHBIMU. ECIumis Kaxmoro 3Ha-
4yeHus1 B cylecTByeT poBHO OHO CBS3aHHOE C HUM 3HaueHHe A (B KaXIblii MOMEHT BpeMe-
HU), TO:
1) A ¢yHKIMOHAIBHO 3aBUCUT OT B (B Ka)Iblil MOMEHT BPEMEHH );
2) B siBisieTcst OJJMHOKECTBOM A (B KaXK/Iblii MOMEHT BPEMEHN ),
3) [usl KaKI0TO 3HAUCHUs] A CyIECTBYET POBHO OJHO CBsSI3aHHOE C HUM 3HaveHHe B (B
KaX/IbIii MOMEHT BPEMEHH);
4) )B (hyHKIIMOHATBEHO 3aBUCHT OT A.
OyHKIIMOHANBHAS 3aBUCHMOCTh, KOTOpasi MOXET OBITh MOJY4YeHAa W3 JIPYTUX HMEIOIIUXCS
(YHKIIMOHAJIBHBIX 3aBUCUMOCTEH
1) 3aBUCHT OT HECKOJIBKHX aTPUOYTOB,
2) Ha3bIBaeTCs M30BITOYHON (PYHKIIMOHAIBEHON 3aBHCUMOCTBIO;
3) mopoxaer apyrue GpyHKIIHMOHATIbHBIC 3aBUCUMOCTH.
MuHMMabHbIN HA0Op (PYHKIMOHATBHBIX 3aBUCUMOCTEN, KOTOPBIN MOKPHIBAET BCE MMEIOIIHU-
ecst QYHKIIMOHAIbHBIE 3aBUCIMOCTH — JTO: '
1) MUHMMAaITEHOE TTOKPHITHUE;
2) MUHUMAJIbHBIA HA0Op (YHKIMOHAIBHBIX 3aBHCHMOCTEH, KOTOPBIH MOXET OBbITh MOIY-
YeH MyTeM yAaJeHUs BceX N30BITOUHBIX (DYHKIIMOHAIBHBIX 3aBUCUMOCTEH;
3) MUHMMAJIbHBIA HA0Op (PYHKIIMOHAIBHBIX 3aBHCUMOCTEH, KOTOPBI MOCTPOCH M3 BCEX
U30BITOYHBIX (DYHKIIMOHATBHBIX 3aBUCUMOCTE.



9. VYcraHoBHUTE COOTBETCTBUE MEXIY (YHKIIMOHATBLHBIMU 3aBUCUMOCTSIMH U W30BITOUHBIMU IS
HUX (PYHKIIMOHAJIBHBIMU 3aBUCUMOCTSIMU

P->Q, Q- (P,R)->Q — moGasnenue 1
P->Q (P,S)->(Q,S) — nobapnenue 2
P->Q, (Q,R)->S (P,R)->S — niceBAOTPaH3UTHHOCTD

P->R — TpaH3UTHBHOCTH

10. Ins caenyromero Habopa QyHKIIMOHATHHBIX 3aBUCUMOCTEH MEPEUYUCTUTh (YHKIIMOHATHHBIC
3aBHCUMOCTH, BXOJISIIIINE B MUHUMAIIbHOE TIOKPBITHE

OmOnOnt

N~

1) P->Q;
2) Q->S;
3) P->R;
4) R->S;
5) Q->R.
11. lnsa caenytromiero Habopa QyHKIIHMOHATBHBIX 3aBUCUMOCTEH MEPEUUCTUTh (PYHKIIMOHATIbHBIC
3aBUCHUMOCTH, BXOJAIIIME B MUHUMAJIbHOC HOKpBITHG

(s
©

1) S->(P,2) ;
2) (P,2)->Q;
3)P->Q;
4) $->Q;
5) Z->Q.
12. AtpuOyt nnm HabOp aTpruOyTOB, KOTOPHIA MOXKET OBITH MCIIOJIb30BaH B KA4ECTBE MEPBUYHOTO
KJII0Ya JAHHOTO OTHOILEHUS — 3TO: MPEJICTaBIIsAET OO0t
1) BO3MOXKHBIN KJTF0Y OTHOIICHUS;
2) atpuOyT WM Habop aTpuOyTOB, KOTOPBIH MOKET OBITH UCIIOIB30BaH B Ka4ECTBE IEp-
BUYHOTO KJIOYa JIPYroro OTHOLLIEHUS;
3) atpuOyT win Habop aTpUOyTOB, KOTOPBIH MOKET OBbITh UCIOJIB30BAH B KaYECTBE IEp-
BUYHOTO KJII0Ya BCEX OTHOIICHUH.
13. Ecnu B ¢pyHKIIMOHATEHO 3aBUCUT OT A M HE 3aBUCHUT OT JIFOOOTO €r0 OIMHOKECTBA, TO:



1) A sBisIeTCst BO3MOYKHBIM KIJTFOYOM OTHOIICHHUS, Cofieprkariero B;
2) A (QyHKIIMOHAIILHO 3aBUCHUT OT B U HE 3aBHCHUT OT JF000T0 €ro MoMHOXKECTBA;
3) A mpencrasisieT co0oii feTepMUHaHT B.
14. Ecnu xaxablii 1€TEPMUHAHT OTHOLICHUS SBJIIETCS BO3MOKHBIM KIIFOUOM, TO:
1) oTHOIIEHHE UMEET CAMHCTBEHHBIN BO3MOXHBIN KJIFOY, KOTOPBIN SABJSCTCS MEPBHYHBIM
KITIOUOM;
2) OTHOIICHUE UMEET CMHCTBECHHBIN JETCPMUHAHT, KOTOPBIN SBJISCTCS MEPBUYHBIM KITFO-
4OM;
3) OTHOIIICHHE HAXOUTCs B HOpMasibHOUM Gopme boiica-Kona;
15. BeInoaHUTEe MPOEKTUPOBAHUE METOJOM JACKOMIIO3HMIIMUA TOJYYUB MPEABAPUTEIHHO MHHH-
MajbHOE MOKPBITUE IS CIEAYIOMMX (DYHKIIMOHAIBHBIX 3aBUCHMOCTEH. YKaXKUTE OTHOIIC-
Hus, BomeAmue B b/I.

1) Ri(P,Q);

2) R,(Q,95);
3) R3(R,S);
R4 (Q,4,S).

16. BpInoaHUTE MPOEKTUPOBAHHE METOAOM JACKOMIIO3HMIIMU TOJYYUB MPEABAPUTEIHHO MHHH-
MaJbHOE TOKPBITHE IS CIASAYIOMHNX (PYHKIIMOHAIBHBIX 3aBUCUMOCTEH. YKaKUTE OTHOIIIE-
Hus, Bomeamue B b/I.

u
1) Ry (P, Q);
2) R3(Q,S);
3 Rs(Q.S, P);
4 Rs(P,Q,5).

17. BeImonHUTE TPOEKTUPOBAHHE METOAOM JEKOMIIO3HWIIMHM TONYyYUB TMPEABAPUTEIHHO MUHH-
MaJbHOE TOKPBITHE IS CIASAYIOMHX (YHKIIMOHATHHBIX 3aBUCUMOCTEH. YKaKUTE OTHOIIIE-
Hus, Bomeaiue B b/I.

=~
()




1) Rl(BJ Ql R)’
2) Ry(K, R);
3) R3(£, Q,K);
4 R4 (P, S);
5) Rs(Q, R, S);
6) Rs(Q,S).

18. [TonyuuTte mpeaBapuTEIIbHBIC OTHOIICHUS IJis cieayromend auarpammbl ER-tumna. Ckoibko
otHoieHui BoiaeT B b/[? Kakue u3 cieayromux oTHOLEHUH MOTYT ObITh BKJIHOYEHBI B B/1?

YEJIOBEK 1 MEHSIET 1 [ Jrosor
Nh, ... NI.,...
1) -1;
2) -2;
3) -3

YEJIOBEK(Nh, N, ...)
MEHSET(Nh, Nr, ...)
POBOT(Nr,Nh, ...)

19. IlonyuuTe npenBapuTenbHblE OTHOLIEHUS Ul cienyromei nquarpamMMel ER-tumna. Ckonbko
otHomeHuid Boiner B B/[? Kakue u3 cieayrounux OTHOIIEHUH JOJKHBI OBbITh BKJIIOYEHBI B

BJ1?

YEJIOBEK 1 1
| MEHSIET POBOT

wWw N -

) -1,
) -2;
) -3.

YEJIOBEK(Nh,Nr, ...)
MEHAET(Nh, N, ...)
POBOT(Nr, Nh, ...)
YEJIOBEK(Nh, ...)
POFOT(NT, ...)

20. ITonyunTe mpeaBapUTeNbHbIE OTHOILICHUS Ais cienyromeid auarpammbl ER-tuna. Ckonbko
otHomeHu BoiaeT B bJ1? Kakue u3 ciemyromux OTHOIICHHWH TOJDKHBI OBITh BKJIFOUEHBI B

BII?
GENOBEK | 1 @ L [rosor

... NI,...

w N -

) -1,
) -2
) -3.

YEJIOBEK(Nh, N7, ...)



MEHAET(Nh,Nr, ...)
POBOT(Nr,Nh, ...)
YEJIOBEK(Nh, ...)
POBOT(NT, ...)

21. IlonyunTte mpenBapUTEIbHBIE OTHOIICHUS Jis cienyromeil nuarpammbl ER-tuma. Cxonbko
otHomeHud BoiaeT B bJ1? Kakue u3 ciemyromux OTHOIICHHWH TOJDKHBI OBITh BKJIFOYCHBI B

BII?

YEJIOBEK 1 n
1 MEHSET povor

Nh,... Nr,...
1) -1,
2) -2;
3) -3.
YEJIOBEK(Nh,Nr, ...)
MEHAET(Nh,Nr, ...)
POBOT(Nr, Nh, ...)
YEJIOBEK(Nh, ...)
POBOT(NT, ...)

22. TlonyunTte mpenBapUTEIbHBIE OTHOIICHUS Jis cienyromeil nuarpammbl ER-tuma. Cxonbko
otHomeHud Boiner B BJ[? Kakue u3 crnemyronux OTHOIIEHUN JOJKHBI OBITH BKIIOYEHBI B

BJ1?
GENOBEK | 1 @ N [posor

1) 1
2) -2;
3) -3.

Nh,.

YEJIOBEK(Nh,Nr, ...)
MEHAET(Nh, N, ...)
POBOT(Nr, Nh, ...)
YEJIOBEK(Nh, ...)
POFOT(NT, ...)

23. TlonyunTe mpeaBapUTeNbHbIE OTHOILICHUS Ais cienyromeid auarpammbl ER-tumna. Ckonbko
otHomeHud BoiaeT B bJ1? Kakue u3 ciemyromux OTHOIICHHWH TOJDKHBI OBITh BKJIFOUEHBI B

bBJ1?
4EOBEK | m @ n__[rosor
Nh,... N,...
1)-1;
2) -2;
3) -3

YEJIOBEK(Nh, N, ...)



MEHAET(Nh, Nr, .

)

POBOT(Nr,Nh, ...)
YEJIOBEK(Nh, ...)

POBOT(NT, ...)

24. TlonyunTe mpeaBapUTENIbHBIE OTHOLICHUS JUIS cieayromei nuarpamMmbel ER-tumna. Kakue u3
CJIEYIOIIUX OTHOIIECHUH JOHKHBI OBITh BKITtOUEHBI B BJ[?

YEJIOBEK

socc

1)UEJIOBEK(NHh, ..

n
PYKOBOJIUT of  MO3C

)

2) YEJIOBEK(Nh, N, ...)

3)POBOT(NT, ...)

HMEHAET(Nh, N, ...)

5) FBOCC(cNHh, ...);
6) MO3I'(bNh, Nh,

)i

7) MO3I(bNh, cNh, ...):
8) PYKOBOJUT(bNh, cNh, ...).

25. TlonyunTte mpenBapUTeIbHbIE OTHOLICHUs A cienyromeil nuarpammbsl ER-tuna. Ckonbko
oTtHomeHuit Boiner B BJ[? Kakue u3 cieayrounux OTHOIIEHWH JOJKHBI OBITh BKJIIOYEHBI B

BJ1?

YEJIOBEK

MEHSET

YEJIOBEK(Nh, N7, ...)

MEHAET(Nh, N,

)

POBOT(Nr,Nh, ...)
YEJIOBEK(NHh, ...)

POBOT(NT, ...)

n POBOT

Nr,...

Kpumepuu oyenku

POEOT

Nr,...

Bun xonTpOons

MuHUMaNbHOE KOJIAYECTBO
OaJu10B

MaxkcuMalIbHOE KOJIMYECTBO
Oaju10B

3K33MeHaHHOHHBIﬁ TECT
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