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Ilepeuenv Komnemenyuit U UHOUKAMOPOE OOCMUNICEHUSA KOMNEMEeHYUIL ¢ YKA3AHUEM IMAN08 PopmMuposanus  npoyecce 0C60eHUs Ouc-
YUNJTUHBL

Kommerenmus:
OIIK-2. CiocobeH pa3pabaTbiBaTh OPUTHHAIBHBIC aITOPUTMBI H TPOTPAMMHBIE CPEJICTBA, B TOM YHCIIE C UCIOJIB30BAHUEM COBPEMECHHBIX WH-
TEJUIEKTyaJIbHbIX TEXHOJIOTHH, JUIsl pelieHns mpodecCHOHATbHBIX 3a/ay.

WNHukaTophl 1OCTUXKEHUS KOMIIETEHIIUH:
OIIK-2.1. YMeeT 000CHOBBIBATh BEIOOP COBPEMEHHBIX HH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIX U WHTEJUICKTYaJIbHBIX TEXHOJIOTHH, pa3padaTsi-
BaTh OPUTHHAIILHBIC TPOrPAMMHBIEC CPEJICTBA AJIS PelIeHUs TPO(EeCCHOHATBHBIX 3a7ad.
OIIK-2.2. YMeeT 000CHOBBIBATh BEIOOP COBPEMEHHBIX HH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIX U WHTEJUICKTYaJIbHBIX TEXHOJIOTHH, pa3padaThi-
BaTh OPUTHHAIILHBIC TPOrPAMMHBIC CPEICTBA AJIS PelIeHUs TPO(EeCCHOHATBHBIX 3a7ad.
OIIK-2.3. Bnajieer HaBbIKaMu pa3pabOTKH OPMTMHAIBHBIX MPOTPAMMHBIX CPEICTB, B TOM YHCJIE C MCIOJIb30BaHMEM COBPeMEHHBIX MH(OP-
MaIMOHHO-KOMMYHUKAIIMOHHBIX ¥ UHTEJUIEKTYaJIbHBIX TEXHOJIOTHM, /ISl pelieHus: mpodecCuoHaNbHBIX 3a/ay.

Komnerenrusi:
OIIK-5. CiocobeH pa3pabarpiBaTh U MOJIEPHU3HPOBATH MPOTPAMMHOE U allliapaTHoe o0ecrieuyeHne HHPOPMaIMOHHBIX U aBTOMAaTH3UPOBAHHBIX
CHUCTEM.

WuaukaTopsl JOCTUKEHHUS] KOMITETEHIIUU:
OIIK-5.1. 3naet coBpeMEeHHOE MPOrpaMMHOE U anmnapaTHoe obecrieueHne HHHOPMAIIMOHHBIX U aBTOMaTU3UPOBAHHBIX CHCTEM.
OIIK-5.2. YMeeT MoepHU3UPOBATH TPOTPAMMHOE U alapaTHoe obecrneueHne NHHOPMAIIMOHHBIX U aBTOMATH3WPOBAHHBIX CHCTEM ISl Pellie-
HUS IPOeCCUOHATBHBIX 3a/1a4.
OIIK-5.3. Bnaneer HaBbIKamMH pa3pabOTKH MPOTPaAaMMHOTO M ammapaTHoro obecrieueHus WHOOPMAIMOHHBIX U aBTOMATHU3UPOBAHHBIX CHUCTEM
JUTSL pelIeHust Mpo(decCHOHANBHBIX 33/1ad.



Nuaaukaropsl

Jranbl GopMHPOBAHHS B Npolecce 0CBOCHHUS THCIUNIHHBI

JOCTHKEHUS Jeknun IIpakTuyeckue JlabopaTropHble Kypcosoii npoekTt HaunMeHoOBaHue ole-
KOMIIeTEHIIUH 3aHATHSA 3aHATHSA (pabora) HOYHOI'0 CPeJICTBA
OIIK-2.1 Pazgenst nmuc- | He  mpexycmotpens! | Pasmensr  muciuruiMHb He mpexycmoTpen PacuetHo-rpaduueckue
IUIUTMHBL 1-2. | yueOHBIM IIJIaHOM 1-2. y4eOHBIM IJIAHOM paboThl, TECT, IK3aMeHa-
I[IMOHHBII TECT
OIIK-2.2 Pasgensr nuc- | He  nmpexgycmorpensl | Pasnensl  nuCHUMIUIMHBL He npegycmorpen PacuerHo-rpaduueckue
IUTUTAHGI 1-2. | y9eOHBIM TIJIaHOM 1-2. y4eOHBIM TIJITAHOM paboThI, PK3aMEHAIMOH-
HBIU TECT
OIIK-2.3 Paznensr nmuc- | He  mpemycmotpensl | Pazgensl  THCIUTIIIMHBI He npenycmoTrpen PacuerHo-rpadguueckue
IUIUTMHBL 1-2. | yueOHBIM IIJIaHOM 1-2. y4eOHBIM IJIAHOM paboThl, FIK3aMeHaIOH-
HBII TECT
OIIK-5.1 Pasgensr nuc- | He  npexgycmorpensl | Pasnensl  nuCHUMIUIMHBL He npeagycmorpen PacuerHo-rpaduueckue
IUTUTAHEI 1-2. | y9eOHBIM TIJIaHOM 1-2. y4eOHBIM TIJITAHOM paboThI, PK3aMEHAIMOH-
HBIU TECT
OIIK-5.2 Pazgenst nmuc- | He  mpexycmotpens! | Paszmensr  muciuruiMHb He mpenxycmoTpen PacuetHo-rpaduueckue
IUIUTMHBL 1-2. | yueOHBIM IIJIaHOM 1-2. y4eOHBIM IJIAHOM paboThI, FIK3aMEHaIOH-
HBII TECT
OIIK-5.3 Pasgensr nuc- | He  npexgycmorpensl | Pasnensl  nucUUMIUIMHBL He npegycmorpen PacuerHo-rpaduueckue
IUTUTAHEI 1-2. | y9eOHBIM TIJIaHOM 1-2. y4eOHBIM TIJITAHOM paboThI, PK3aMEHAIMOH-

HBIN TECT




Ilepeuensv oyenounvix cpeocme no oucyuniune (Mooyno)

2 cemecTp
Ouenounvle cpeocmea Kon-¢o Min, 6annoe Max, 6annoe
Pacuetno-rpaduueckne pado- 3 36 60
TBI
Tect 1 24 40
Hroro: 60 100

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




HlIkana ouenusanus

IMu¢posoe | Boipa:kenue B | CioBecHoe Kpurepum o11eHKH HHINKATOPOB I0CTHKeHUs MPU (opMe KOHTPOJIS:
BbIpajkeHne Oajnax: BbIpasKeHHe JK3aMeH / 3a4eT ¢ oueHkoii (3 cemecTp) 3a4eT OLEeHKOM (2 cemecTp)
5 87-100 OtnuaHo (3a- | OIEHKa «OTIUYHO» BBICTABISETCS CTYACHTY, €CIIM TEOPETHUECKOE COACp-
YTEHO) JKaHWEe Kypca OCBOSHO ITOJIHOCTRIO, O€3 Mpo0esIoB; NCUEPITHIBAOIIE, TIOCTIe-
JIOBATEJILHO, YETKO M JIOTMYECKH CTPOWHO H3JaraeT MaTepual; cBOOOIHO
CIIPABIIIETCS C 3ajadyaMH, BOMPOCAMH M JPYTMMH BHJAMU TPUMEHCHUS
3HAHUH; UCIIOJB3YET B OTBETE JIOTIOHUTENBHBIN MaTepHrall Bce MPeayCcMOT-
PEHHBIE ITPOTPaMMOIA 3a/T1aHUS BBITIOJTHEHBI, KAYECTBO WX BBITIOJIHEHUS OIIC-
HEHO YMCJIOM 0allIoB, OJIM3KUM K MaKCHMAaTbHOMY; aHAIU3UPYET MOTyUYCH-
HBI€ PE3YNbTAThl, TPOSBISET CAMOCTOSTENBHOCTh TIPH  BBITOTHEHUH
3alaHuN Onenka «3a4TeHO» BBICTABISETCS CTY-
4 74 - 86 Xopomo (3a- [OueHKa «XOpOLIO» BBICTaBIISIETCS CTYACHTY, €CIHM TEOPETHYECKOE COJep-|IeHTY, €ClIM OTBETHl Ha BOMPOCHI IO Te-
YTEHO) JKaHUE Kypca OCBOEHO IMOJHOCTHIO, HEOOXOAMMBIE MPAKTUYCCKHE KOMIIC-|MaM JUCIMILIMHBI TIOCICI0BATEIbHBI, JIO-
TEHIIMM B OCHOBHOM C(OPMHPOBAHBI, BCE MPEAYCMOTPEHHBIE MPOTPAMMO | THUECKH M3JI0KEHBI, JIOTTYCKAIOTCS
00y4deHus1 yueOHbIE 3aJ]aHHs BBITIOJHEHBI, KAY€CTBO MX BBIMIOJHECHHUS JJOCTa-| HE3HAYUTEIbHBIC HEJJOYETHl B OTBETE CTY-
TOYHO BbIcOKO€. CTyIeHT TBEpAO 3HACT MaTepuall, TPAMOTHO H IO CYIIECT-|AeHTa, TaKue KaK OTCYTCTBHE CaMOCTOS-
By M3JIaraeT ero, He JIOMyCKasl CyIIECTBEHHBIX HETOYHOCTEH B OTBETE Ha|TEIHHOTO BHIBOJA, PEUEBBIE OIINOKH H TP
BOIIPOC.
3 60 -73 VYnoenetBo- |OneHKa «yAOBIETBOPUTEIBHO» BBICTABISAETCS CTYAEHTY, €CIH TEOpPETHYE-
PUTETBHO (3a- [CKOE copepkaHhe Kypca OCBOSHO YaCTHYHO, HO MPOOeJbl HE HOCAT Cylle-
YTEHO) CTBEHHOT'O XapakTepa, OONBIIMHCTBO MPETYCMOTPEHHBIX MPOTpaMMOi 3a-
JIaHUI BBIIOJIHEHO, HO B HHUX WMEIOTCS OIMMOKH, IPH OTBETE Ha
MOCTaBJICHHBI BOMPOC CTYJCHT [OMYyCKaeT HETOYHOCTH, HEAOCTaTOYHO
MpaBUIbHBIE (OPMYIIMPOBKH, HAOIIOMAIOTCS HAPYIICHHS JIOTUYECKOH Mo-
CJIeI0BaTeILHOCTH B M3JIOXKEHUH IPOTPAMMHOTO MaTepHaa.
2 Hwxe 60 HeynornerBo- |OnieHKka «HEYJOBIECTBOPUTEIIEHO» BBICTABISACTCSA CTYIEHTY, eciu OH He|OleHKa «HE 3a4TEHO» BBICTABISACTCS
PUTEIBHO  |3HAET 3HAYUTEIBHOM YacTH MPOrpaMMHOI0 MaTepHaia, JOMYyCKaeT CYIEeCT-|CTyIeHTY, eClIi CTyIEHT He 3HaeT OCHOB-
(He3aureHO) |BEHHBIC OMIMOKH, HEYBEPEHHO, C OOJBIIMMHU 3aTPYAHEHUSMH BBHITIOIHSIET|HBIX MOHATHN TEMBI AUCHUILUINHBL, HE OT-

MpaKTUYECKHUE pPadOThl, HEOOXOAUMBIC MPAKTUYCCKHE KOMIICTCHIIMH HE
c(hopMHUpOBaHbI, OOJBIIMHCTBO MPEITyCMOTPEHHBIX MPOTPAMMON 00yUYSHUS
y4eOHBIX 3aJaHUi HE BBITOJHEHO, KAYECTBO MX BBIMOJIHEHHUS OICHEHO YKC-
J10M 0aJT0B, OJIM3KUM K MHHUMAJTEHOMY

BCYACT Ha AOINOJIHHUTCIBbHBIC 1 HABOIAIIHC
BOIPOCHI MpCIoaaBaTeIIA.




MunucTepcTBO HayKu U Bhiciiero oopasosanus Poccuiickoit denepannu
HuxHexkaMCKUil XMMHUKO-TEXHOJIOTMUECKUN UHCTUTYT ((pusman)
(benepanabHOro rocy1apCTBEHHOIO OI0P)KETHOTO 00pa30BaTEIBHOIO YUPEXKICHUS
BBICILIET0 00pa30BaHMs
«Ka3zaHcknii HaMOHAJIBHBINA UCCIIE0BATENBCKUNA TEXHOIOTMUECKU YHUBEPCUTET

®daxynpTeT UHPOPMALIMOHHBIX TEXHOJIOTUH
Kadenpa napopmManimoHHBIX CUCTEM U TEXHOJOTUN
Hanpasnenue noarorosku 09.04.01 «Mudopmatrka v BEBIYUCTUTENbHAS TEXHUKA

Komruiekt 3aganuii 17151 BBINOJHEHUS pacYeTHO-IpapuuecKuxpadoT
1o JucuurinHe «basbl JaHHBIX»

3aoaua. Heobxogumo pa3paboTaTh UIsi CTPOUTEIBHON KOMITAaHMHM 0a3y JaHHBIX, KOTOpas

JIOJDKHA COZIEPIKaTh CIEAYIOIIYI0 HH(OPMAIHIO:

— TabenbpHBIA HOMEp paboyero;

—  ®UO pabouero;

— mpodeccus u aapec padbouero;

— oxJaj pabouero (py0./gac);

— HoMep Opurapl, B KOTOPOH YUCIHUTCS pabOunii;

— Ha3BaHHE OPUTAJIBI;

— HOMep 00beKTa, Ha KOTOpOM paboTaeTr OpHurana;

— Ha3BaHME U aJpec 00bEKTa;

— KOJMYECTBO YacoB, 0TpabOTaHHBIX OpUrasoil Ha 0OBbEKTE.

Pacuerno-rpaduyeckas padora 1.
J1yist mocTaBIEHHOM 3a/1a4¥ BBIMOJHUTD CIAEAYIOIINE 3aaHUS:
3amanme 1.  ChopMmymupyiiTe nenu npoeKTUPOBAHUS 0a3bl JaHHBIX.
3amanue 2.  Mcnonb3yss METOA CYIIHOCTEH W CBSI3ed WIIM METOJ JCKOMITO3MIIMH, TOJYyYUTe
IpeBapUTeNbHbIE OTHOLICHUS M MPOBEpbTE, HAXOAATCS JIU OHU B HOpMajbHOU (opme
Boiica-Konna (HOBK).

PacuerHo-rpadguyeckas padora 2.

JIi1st clipOeKTUPOBAaHHOM B pacueTHO-Tpaduueckoit padore 1 6a3bl TaHHBIX BHITOTHUTE
CIIyayromiee:
3aganue 1.  Cospaitreannace BDE Administrator.
3amanue 2.  Co3pgaiite Tabnuiel B DatabaseDesktop.
3amanme 3.  Cosznaiite nmpoekT B CIIDelphi.
3aganue 4.  JloOoaBbTexkoMmioneHTsl Table, DataSource, DBGrid.
3amanme 5.  3amyctute 0a3y JaHHBIX.

Pacuerno-rpaduyeckas padora 3.
Jl1is TpoeKTa, CO3JaHHOTO B Pe3y/IbTAaTe BHIMIOTHEHUS pacyeTHO-TpaduiecKoi paboTsl 2,
BBITTOJIHUTE CIIETyIONIee:
3amanue 1. Jlo6aBbTe kKommonenTtyDBNavigator.
3amanme 2. Jlo6aBbTe KOMmoHeHTYMainMenu.
3amanue 3.  Co3paiite HeoOXoauMBbIe (HOPMBI JIJISl TYHKTOB MEHIO.



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

MOJIHUTE CIIEAYIOIIee:
3amaunue 1.
3aganue 2.

PacuerHo-rpadguyeckas padora S.
B npoexkre, co3manHOM B pe3ysIbTaTe BBHITOTHEHUS pacueTHO-Tpadhuueckux padbot 2-3, BbI-

MOJTHUTE CIIEAYIOIIee:
3amaunue 1.
Ha ONpEICTICHHOM 00bEKTE.
3amaunue 2.
Opuraaupos.
3amanue 3.

[ToacunTaiiTe KOJIUYECTBO pabOUYNX B KAKOH-TO KOHKPETHOU OpHTase.
Haiinure cTpoky, coneprkailyro HHQOPMAIHIO O KOHKPETHOM pabodeM.

[TonyunTs TaGenpHBIE HOMEpPa U GaMUIIUU T€X COTPYIHUKOB, KOTOpbIC padoTaIH
[TomyunTh crimcok 0O0BEKTOB, OpUraj, KOTOphle paboTaal Ha 3TOM OOBEKTEe, U HX

PeannsoBath 3ampoc ¢ mapaMmeTpoMm, KOTOPBIH TPU BBIOOpPE Ha3BaHUS OOBEKTa,

BbBIJACT CIIMCOK q)aMI/I.HI/II\/'I COTPYAHUKOB U KOJIMYCCTBO 4aCOB, OTpa6OTaHHBIX MU Ha JaHHOM

00BEKTE.

Pacuerno-rpaduyeckas padora 6.
B rabaunax 1 u 2 nanel a8a otHomenus A u & ¢ nadopmanuein o coTpyIHHKax.

Taoauua 1 — OTHOIEHNE A

Taoauua 2 — OrHomienue B

Taoenvnwii Taoenvnwii
damuiius | 3apniara ®amuins (3apmiiata
HoMmep HoMmep
1 HBaHOB 1000 1 HBaHOB 1000
2 ITetpoB 2000 2 ITymaukoB| 2500
3 CunopoB 3000 4 Cunopos 3000
Hailinure oTHOLIEHNS, ITOJIy4EHHBIE B pE3YyJIbTaTe CIECAYIOIIUX OIECPALAN:
3amanne 1. A UNION B;
3amanue 2. A INTERSECT B;
3agaame 3. A MINUS B.

Kpumepuu OUCHKU

Bun xonTpons MuHUMAIIBHOE KOJIUYECTBO MaxkcumanbHOE KOJIMYECTBO
0aJIoB 0aJIoB

2 cemecmp
Pacuerno-rpaduueckas padora 1 12 20
PacuerHo-rpaduueckas padora 2 12 20
Pacuetno-rpaduueckas padora 3 12 20
Hroro 36 60

3 cemecmp
Pacuerno-rpaduueckas padora 4 12 20
Pacuetno-rpaduueckas padora 5 12 20
Pacuetno-rpaduueckas pabora 6 12 20
Hroro 36 60




MunucTepcTBO HayKu U Bhiciiero oopasosanus Poccuiickoit denepannu
HuxHexkaMCKUil XMMHUKO-TEXHOJIOTMUECKUN UHCTUTYT ((pusman)

(benepaibHOrO roCyJapCTBEHHOTO OIOXKETHOTO 00pa30BaTEIbHOTO YUPEHKACHUS

BBICHICTO O6pa?>OBaHI/IH

«Kazanckuit HaIII/IOHaJIBHBIﬁ I/ICCJIC,Z[OBaTCJ'II)CKI/Iﬁ TEXHOJOTNYECKUMN YHUBCPCHUTCT»

®dakynapTeT HHPOPMALIMOHHBIX TEXHOJIOTUN
Kadenpa nadpopmaimoHHBIX CHCTEM U TEXHOJIOTUN
Hamnpasnenue noarorosku 09.04.01 «Mudopmatrka v BEIYUCIUTENbHAS TEXHUKA»
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[IpumepHbI€ BOIIPOCHI TECTA
1o nucuurinHe«basbl JaHHBIX»

3amaun cucteM noauepxkku npunatus permenuit (CIIIP).

Apxurekrypa CIIIIP.

ba3sl naguwix B CIIIIP.

Yro takoe OLTP-cucreMsl.

HeaddexrtupHocth nucnonbszoBanus OLTP-cuctem nis ananm3a qaHHBIX.
[Tepeuncnure TpeOOBaHUS, MPEABIBISIEMBIC K TaHHBIM.

KakoBa koHLIeNIMs XpaHUJIWILIA JaHHBIX ?

[Iepeunciure cBOMCTBA XPAHWIUI JAHHBIX.

dusndeckue XpaHUIUIIa JTaHHbBIX.

. BuptyanbHble XpaHUININA JAHHBIX.

. BeiGepuTe u3 crivcka akTyalibHbIC TTPOOJIEMBI CO3/IaHMS XPAHUIIUII IaHHBIX.
. Pactionoskute 3tamnbl opraHu3aldy XpaHWINIL JaHHBIX B MOPSIAKE UX CIEJOBaHUSI.
. Kakue Buibl JaHHBIX MOTYT XPAaHUTHCS B XPAaHWJIHMIIAX JaHHBIX.

. Kakast Mmonenb 1aHHBIX Ha3bIBAE€TCS MHOTOMEPHOM.

. BBIOepuTe BepHoe onpenencaue OLAP-cucrewm.

. ABenanuars npaBuna Kogna:

. Kakue noncucrems! Bxonsat B coctaB OLAP-cuctem.

. Bunst OLAP-cucrewm:

. UTo BKIIFOYAETCS B MOHATHE «3HAHHUE»?

. Beibepute BepHOE YTBEpKIEHHUE OTHOCUTEIHHO MOHATHH «MHPOPMAIU» U «TaHHBIC).
. Kakue 3amaun perraer MHTEIUIEKTYaIbHbIA aHAJIU3 JAHHbBIX ?

. UTo Takoe «MalTtmHHOE 00YIEeHUEY.

. Kakue Mozenu Ha3bIBatoTCs NMPEACKa3aTeIbHBIMU?

. [lepeuncnure 3Tarnbl HHTEIUIEKTYAIbHOTO aHAIN3a B MOPSAKE UX CIIECTBHUS.
. Kimaccudukamnus xak 3aa4a HHTEIUICKTYaIBHOTO aHAJIA3a — 3TO:

. Perpeccust kak 3aj1aya MHTEIUIEKTYaIbHOTO aHAIN3a — 3TO:.

. BeiGepute MeTo bl mpeicTaBIeHUs Pe3yIbTaTOB aHAIH3A..

. [Iporuno3upoBanue Kak 3a/1auya HHTEIEKTYaIbHOT'O aHaIu3a — 3TO

. Uto mpeacTaBisieT co00i BU3yaTu3aIus.

. s xakux 3agad npumensiercst meron NaiveBayes?

. st kakux 3aa4 IPUMEHSETCS METOJ OTIOPHBIX BEKTOPOB?

. JAns kakux 3a1a4 NpUMEHSIETCS. METOJT «OJIKalIero cocenan?

. s pemenus Kakux 3a1a4 NPUMEHSAIOTCA HEMPOHHBIE CETH?

. BeiGepuTe XxapakTepuCcTUKH aCCOIMATHBHBIX MTPaBUII:

. B uem niens anroputma Apriori?

. [lepeuncnure METOIBI KITACTEPHOTO aHATU3A.

. Kak nzmepsiercst Mmepbl 6J1M30CTH B arOpUTMax KiacTepus3anuu?



38.
39.
40.
41.
42.
43.
44.

45

47.
48.
49.
50.

KakoBo naznauenue crangapra CWM?
Ilepeuncnure 3agaumn ctangapra CRISP.

Kaxue MHCTpyMEHTBI MOKHO OTHECTU K MHCTPYMEHTAM MHTEJUIEKTYaJIbHOTO aHanu3a?
Co3nathk BekTOp pazmepa 10, 3an0JHEHHBIN HYJISIMU, HO TISATHINA 3JIEMEHT paBeH 1.

Co3znarb BekTOp co 3HaueHusimu ot 10 110 49.
Pa3BepHyTh BEeKTOD (MIE€PBBIIl CTAHOBUTCS TTOCIICTHUM).

Coznarb Matpuily (IByMepHbIi MmaccuB) 3x3 co 3HaueHusimu ot 0 g0 8.

. Haiitu nHzexchl HeHyneBbIX emMeHToB B [1,2,0,0,4,0].
46.

Kakwue HacTpoiiku He00X0IMMO BBIIOJHUTHAISA paboThl ¢ OnbanoTekoit Pandas.

BrimotauTe uTeHne u3 csv-(daiina.
BrimonHuTe BBIOOPKY KOJIOHOK.
[IpoBenuTte nmpenoOpabOTKy JTaHHBIX.
[octpoiite rpaduky.

Kpumepuu OUCHKU

OIIeHO‘leIe Cpeacrea MuHnMajibHOe KOJUYeCTBO

0aJ1710B

MakcuMaJIbHOE KOJIHYECTBO
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MunucTepcTBO HayKu U Bhiciiero oopasosanus Poccuiickoit denepannu
HuxHexkaMCKUil XMMHUKO-TEXHOJIOTMUECKUN UHCTUTYT ((pusman)
(benepanabHOro rocy1apCTBEHHOIO OI0P)KETHOTO 00pa30BaTEIBHOIO YUPEXKICHUS
BBICILIET0 00pa30BaHMs
«Ka3zaHcknii HaMOHAJIBHBINA UCCIIE0BATENBCKUNA TEXHOIOTMUECKU YHUBEPCUTET

®daxynpTeT UHPOPMALIMOHHBIX TEXHOJIOTUH
Kadenpa napopmManimoHHBIX CUCTEM U TEXHOJOTUN
Hamnpasnenue noarorosku 09.04.01 «Mudopmatrka v BEIYUCIUTENbHAS TEXHUKA»

DK3aMeHaIllMOHHBIA TECT
110 JUcCHUIUINHE «ba3bl JTaHHBIX)

Bapuant Nel

1. Ilycte nanst N MHOxecTB D,,D,,...,D,, TOria R €CTb OTHOLIEHHE HAJ 3TUMHU MHO-

YKECTBAMH, €CIIM R €CTh:
1) MHOKECTBO YHOPSIOYECHHBIX KOPTEXKEH BHIA <d pdyyend N> ,Tne d, € D,;
2) MHOXECTBO pa3/IM4HbIX 3HauUeHuil d;, € D, ;
3) mHOXecTBa D, .

2. Pensmmonnas 6a3a nanubeix (bJl) mpencrasnser coboii:
1) oTHOLIEHHUE, cozieprKaliee BCIO HMH(OpMaIiio, KOTopast JoJbKHA XpaHUThes B B/I;
2) HabOp BCEBO3MOXKHBIX OTHOIIECHHUH;
3) COBOKYITHOCTh B3aMMOCBSI3aHHBIX OTHOLICHHM, COJEpIKALINX BCIO MH(POpPMaLUIO, KOTO-
past nomxHa xpaHutbes B b1
3. IlepBuYHBI KIItOU OTHOLIEHMS 3TO - :
1) 3HaueHue atpudyra B KOPTEKE;
2) arpu0OyT (W Habop aTpuOyTOB), KOTOPBIM MCIOIB3YETCS JISI OJHO3HAYHOW WIICHTH-
(duKauu KOHKPETHOTO KOPTEXKa;
3) 3HaYeHMsI BCEX aTpUOYTOB B KOPTEKE;
4) COBOKYITHOCTb BCEX aTpUOYTOB OTHOILICHHS;
4. JlybnmupoBaHHE€ JAHHBIX 3TO - :
1) noBTOpeHHne aTpuOYTOB B OTHOLLICHHH;
2) NOBTOpEHHE 3JIEMEHTA JOMEHA B Pa3INYHBIX KOPTEXKAX;
3) noBTOpEHME 3IEMEHTa JOMEHA B pa3iuyHbix b/I;
5. W30bITOYHBIM TyOIMpPOBaHUEM HA3BIBAETCS TAKOE TYyOJIUPOBAHUE, TP KOTOPOM:
1) ynanenue nyOIuKaTOB B OTHOIICHUH HE IPUBOJIUT K MOTEpEe HHGOPMAIIIH;
2) nobaBieHHE HOBBIX AYOJIUKATOB HE MPUBOANUT K U3MEHEHHUIO CTETIEHU OTHOIIICHUS;
3) ynaneHnue AyOIHUKaTOB HE MPUBOIUT K U3MEHEHHIO MOUTHOCTH OTHOIIICHUS;
6. Ilycts manbl 1Ba atpulyta A u B, KoTOpbie MOTYyT OBITH cOcTaBHBIMH. [ 'OBOpAT, uTO B
(YHKIIMOHAIBHO 3aBUCHT OT A, €ClH
1) A sBisieTcst MOAMHOXECTBOM B (B Ka)1pIif MOMEHT BPEMEHH);
2) B sBasieTcst mOAMHOXKECTBOM A (B KaXKJIbIi MOMEHT BPEMEHHU );
3) It KaXXJI0TO 3HAaYeHUs A CYIECTBYET POBHO OJHO CBsI3aHHOE C HUM 3HadeHue B (B
KaQX]IbIi1 MOMEHT BPEMEHH ),
4) nnst Kaxa0ro 3HadYeHHUs B cymiecTByeT poBHO OJHO CBS3aHHOE ¢ HUM 3HaueHue A (B
KQXK]IbIIl MOMEHT BPEMEHH ).
7. W30bITOYHOM (YyHKIIMOHATBHON 3aBUCHUMOCTBIO HA3bIBACTCS 3aBUCUMOCTD, KOTOpas:



1) 3aBUCHUT OT HECKOJIBKUX aTPUOYTOB;
2) MOXKeT OBbITh NOJIyYeHa U3 JPYTUX UMEIOINXCS (PYHKIIMOHAIBHBIX 3aBUCUMOCTEH;
3) mopoxknaer apyrue yHKIIMOHAIBHBIE 3aBUCUMOCTH.
8. MuHMManbHBIM HOKPBITHEM HA3bIBAETCS:
1) MuHUManbHBI Ha0Op (QYHKIIMOHANBHBIX 3aBHCHUMOCTEH, KOTOPBIH IOKPHIBA€T BCE
umeromuecs (pyHKIMOHAIbHbIE 3aBUCUMOCTH;
2) MUHUMAaJbHBIH Ha0Op (PYHKIIMOHAIBHBIX 3aBHCUMOCTEH, KOTOPBI MOXET ObITh MOJY-
YeH IIyTeM YAAJICHUsI BceX U30BITOUHBIX (DYHKIIMOHAIBHBIX 3aBUCUMOCTEH;
3) MUHUMaJIBHBIA HAa0Op (QYHKIMOHAIBHBIX 3aBHCUMOCTEH, KOTOPBIA MOCTPOEH U3 BCEX
M30BITOYHBIX (PYHKITMOHATHHBIX 3aBUCUMOCTEH.
9. VYcraHOBHTE COOTBETCTBHE MEXIY (PYHKIMOHATBHBIMU 3aBHCHUMOCTSIMH M H30BITOY-
HBIMH JUJIS1 HUX (QYHKIIMOHATBHBIMU 3aBUCUMOCTSIMU

A- (A,C)->B — pobasie-
A- (A,D)->(B,D) — no-
A- (A,C)->D - nceBmo-

A->C — TpaH3UTHUB-

10. {ns cnenyromero Habopa (pyHKIMOHATBHBIX 3aBUCUMOCTEH MEPEeYUCIUTh (PYHKIIHO-
HaJbHbIE 3aBUCUMOCTH, BXOJISALINE B MUHUMAIbHOE TOKPHITHE

OmOnOs

1) A=>B;
2) B->D;
3) A>C;
4) C->D;
5) B->C.
11. Ins cnenyromero Habopa (pyHKIMOHATBHBIX 3aBUCHUMOCTEH MEPEeYUCIUTh (PYHKIIHO-
HaJbHbIE 3aBUCUMOCTH, BXOJISALINE B MUHUMAIbHOE TOKPBITHE

Oins O
O

a

1)D->(AZ) ;
2) (AZ)->B;
3) A=>B;



4) D->B;
5) Z->B.
12. Bo3MOXHBIH KITHOY OTHOIICHHUS MIPEACTABIIAECT COO0M
1) arpuOyT min HaAOOp aTpuOYTOB, KOTOPBHIM MOKET OBITh MCITOJIB30BaH B Ka4eCTBE Iep-
BHUYHOT'O KJIFO4Ya JaHHOI'O OTHOIIICHU A,
2) arpuOyT wiM HAOOp aTpuOyTOB, KOTOPHI MOXKET OBITh MCIIONB30BaH B Ka4eCTBE Iep-
BUYHOI'O KJIt0O4Ya APYTroro OTHOIICHUS,
3) atpudyT uau HabOp aTpuOYTOB, KOTOPBIA MOXKET OBITH MCIOJIb30BAaH B KaueCTBE IEp-
BHUYHOT'O KJIF0O4Ya BCEX OTHOMCHHﬁ;
13. ATpubyt (nam Habop aTpuOyTOB) A MpencTaBiIsIeT COO0H AeTepMUHAHT aTpuOyTa (MiIu
Habopa atpudyToB) B, ecnu
1) A siBIIsieTCsl BO3MOXKHBIM KJIFOYOM OTHOIIECHHMS, coaepkaiero B;
2) A pyHKIIMOHAIBHO 3aBUCHUT OT B 1 HE 3aBUCHUT OT JII0OOTO €ro MOJIMHOKECTBA;
3) B pyHKIIMOHANBHO 3aBUCUT OT A U HE 3aBHCHUT OT JIFOOOTO €ro MoJAMHOKECTBA.
14. OtHomeHNe HaxoauTcs B HopMmanbHOUW (popme borica-Komma Torma m Tonapko Torna,
KOrja
1) OHO UMeeT eMHCTBEHHBIN BO3MOKHBIM KIIIOY, KOTOPBIN SABJISETCS IEPBUYHBIM KIIIOUOM;
2) OHO UMEET EAMHCTBEHHBIN IETCPMUHAHT, KOTOPBIH SIBJISICTCS IEPBHYHBIM KITFOUOM;
3) Ka)KI[BIﬁ Cro ACTCPMHUHAHT SABJIACTCA BO3MOKHBIM KIIFOYOM;
15. BeinosnHUTE NPOEKTUPOBAHUE METOJOM JIEKOMIIO3UIIUM TIOJIYYUB MPEABAPUTEIIHHO
MUHUMAJIBHOE IMMOKPBITHE IS CIICTYOMHNX ()YHKIMOHAIBHBIX 3aBUCUMOCTEH. YKaXKHUTE
OTHOIIIEHMs, Bome e B b1,

(O—®)
@@

1) R,(4,B);
2) R,(B,D);
3) R,(C,D);
4) R,(B,C,D).
16. BBIHOJ'IHI/ITC HpO@KTI/IpOBaHI/Ie METOAOM ACKOMIIO3UIIUN HOJ'Iy‘II/IB HpCZ[BapI/ITCJIBHO

MUHHMAJIBHOE TIOKPBITHUE JIJIS CAEAYIOIINX (PYHKIIMOHATBHBIX 3aBUCUMOCTEH. YKaKUTE
OTHOIIIEeHMs, Bome e B b/1.

°

1) R,(4,B);
2) R,(B,D);
3) Rs(B,D, A);
4) R,(4,B,D).
17. BEIIOJIHUTE HPOEKTUPOBAHUE METOJAOM JEKOMIIO3UIMHU IIOJYYUB IIPEABAPHTENHHO
MUHHMMaJIbHOE TIOKPBITHE JUIS CIEAYIOIMX (DYHKIMOHAIBHBIX 3aBUCUMOCTEN. YKaKHUTE



OTHOIIIEeHMs, Bome e B b/I.

(IHII) ‘IIII’- ‘l:l')

) R (4,B,C);
2) R, (K,C);
3) Ry(4,B,K);
4) R,(4,D);
5) Rs(B,C,D);
6) Rs(8,D).

18. [lonyuuTe mnpeaBapuTenbHbIE OTHOIICHUS IS cieAyromieil auarpammbl ER-Tuma.
Cxkonbko oTHomeHni BoaeT B bJ1? Kakue u3 crneayronmx OTHOIICHHH MOTYT OBITh

BKJIFOUeHbI B B/1?

IIPEIIOJJABATEJIb

YHUTAET

IIPETIOABATEJIB(Nt, Nles, ...)
YUTAET (Nt, Nles,...)

KYPC (Nles, Nt,...)

19. [lonyuyute mnpeaBapuTenbHbIE OTHOIICHUS IS cieAyromieil auarpammbl ER-Tuma.
Ckonbko oTHomeHui BoiaeT B b/1? Kakue u3 cieayrommux OTHOIICHUHN TOJKHBI OBITh

BKJIFOUeHbI B B/1?

IIPEIIOJJABATEJIb 1

YHUTAET

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

IIPETIOABATEJIB(Nt, Nies,...)
YUTAET (Nt, Nles,...)
KYPC(Nles, Nt,...)
TIPEITOJIABATEJIB(M,...)
KYPC(Nles,...)

20. [Tonyuute mpenBapuTeIbHbIC OTHOIICHUS ISl cieayromed auarpamMmmbl ER-Tuna.
Ckonbko oTHOmeHu# BoiaeT B bJ1? Kakue u3 cienyronx OTHOIIEHUN TOJDKHBI OBITh




BKJIIFOUeHBI B B/1?

[IPEIIOABATEIb | 1 @ 1 [xkveC

Ni,... Nles, ..
1)-1;

et

3) -3.

[IPETIOJIABATEJIB(Nt, Nles,...)
YUTAET (Nt, Nles,...)

KYPC (Nles, Nt,...)
[TPETIOJJABATEJIB(N,...)
KYPC(Nles,...)

21. [Tonyuute mpenBapuTeIbHbIC OTHOIICHUS ISl ciaeayromed auarpamMmmbl ER-Tuna.
Ckonbko oTHOmeHu# BoiaeT B bJ1? Kakue u3 cienyronux OTHOIIEHUN TOJDKHBI OBITh
BKJIIFOYeHBI B B/1?

TIPEIIO/IABATEJIb ‘ 1 MTAET n KYPC
Ni,... Nies, ...
1)-1;
2) -2
3) -3.

IIPETIOABATEJIB(Nt, Nies, ...)
YUTAET (Nt, Nles,...)
KYPC(Nles, Nt,...)
IIPETIOABATEJIB(N,...)
KYPC(Nles,...)

22, [lonyunte mnpeaBapuUTENIbHbIE OTHOLICHMs A cieayroued auarpammbel ER-Tuna.
Ckonbko oTHOmeHu# BoiaeT B bJ1? Kakue u3 cienyronux OTHOIIEHUN TOJDKHBI OBITh
BKJIFOUeHbI B B/1?

[IPEIIOABATEIb | 1 @ 0 [gvpc

M. Nies, ...
-1

2) -2

3) 3.

IIPETIO/IABATEJIb(Nt, Nles,...)
YUTAET (Nt, Nles,...)

KYPC (Nles, Nt,...)
IIPETIO/IABATEJIb(Nt,...)
KYPC(Nles,...)

23. llonyunute mnpenBapuTelibHbIE OTHOLIEHUS nJis clenaytomeid auarpammbel ER-tuma.
Ckonbko oTHOmeHu# BoiaeT B bJ1? Kakue u3 cienyronx OTHOIIEHUN TOJDKHBI OBITh
BKJIFOUeHbI B B/1?



IIPEINIOJABATEJIb | m @ n | KypC

Ni... Nies,...
1)-1;

2) -2;

3) -3.

[IPETIOJIABATEJIB(Nt, Nles,...)
YUTAET (Nt, Nles,...)

KYPC (Nles, Nt,...)
IIPETIOJIABATEJIB(M,...)
KYPC(Nles,...)

24. ITonyuurte npeaBapuTelIbHbIE OTHOLICHUS I cienyromieil guarpammbl ER-Tumna. Ka-
KH€ U3 CIEAYIOINUX OTHOIICHUN JOJKHBI OBITh BKIIFOUEHBI B b]1?

TIPETIO/IABATEJIb | m n | KVPC
re YUTAET °

7 1 n
[ITATHBIL | PYKOBOJIUT ACTIHPAHT

1) IIPEMIOJABATEJIB(N,...) ;

2) IIPEMTOJABATEJIb(Nt, Nles,...) ;
3) KVPC(Nles,...) ;

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

5) IITATHBIH (sNt,...) ;
6) ACIIMPAHT (aNt,Nt,...);
7) ACITUPAHT (aNt, sNt,...);
8) PYKOBO/[UT (aNt,sNt,...).
25. ITonyuute mpenBapuTeIbHbIE OTHOIICHUS sl ciaeayromed auarpamMmmbl ER-Tuna.
Ckonbko oTHomeHni BoiaeT B b/1? Kakue u3 cieayrommux OTHOIIECHUH TOJKHBI OBITh
BKJIIFOYeHBI B B/1?

ITIPEIIO/IABATEJIb 1 n

A UWUTAET KvpC
Ni,... Nles, ..
1)-1;
2) -2;
3) -3.

[IPETIOJIABATEJIB(Nt, Nles,...)
YUTAET (Nt, Nles,...)

KYPC (Nles, Nt,...)



IIPEIIO/IABATEJIF(Nt,...)
KYPC(Nles,...)

Bapuant Ne2

ITycts panbel N muoxectB D,,D,,...,D, . Ecau MHOXXeCTBO yNOpsIOUYE€HHBIX KOPTEXeH BUIa
<d1,d2,...,dN>, rae d, € D,, Torna R ecTs:

1) ecTh OTHOIIIEHUE HAJT STUMH MHOKECTBAMHU;
2) MHO>KECTBO Pa3UyYHbIX 3HaYeHUH d,; € D, ;

3) mHOxecTBa D, .

COBOKYIHOCTh B3aMMOCBSI3aHHBIX OTHOIIEHUH, COJEpXKalluX BCIO HH(OpPMAIHIO, KOTOpas
noiwkHa Xpanutbes B B[ (bl) mpencrasnser coboi:
1) oTHOWIEHHUE, cozieprKaliee BCIO HH(OpMaIuio, KOTopast JoJbKHA XpaHuThes B B/I;
2) HabOp BCEBO3MOXKHBIX OTHOIIECHHUH;
3) penAunoOHHYIO 0a3y JaHHBIX.
ATpubyT (M Habop aTpuOyTOB), KOTOPHINA UCIIONB3YETCS IS OJHO3HAYHON MACHTH(UKAIINH
KOHKPETHOTO KOPTEeXa 3TO - :
1) 3HaueHne aTpudyTa B KOPTEKE;
2) arpuOyt (uau HaboOp aTpUOYTOB), KOTOPHIH MCHONB3YeTCs IS OJHO3HAYHON WICHTH-
¢duKaluyu KOHKPETHOTO KOPTEeXka;
3) nepBUYHBIN KJIHOY OTHOIICHUS
4) 3HAa4YEeHHS BCEX aTpUOYTOB B KOPTEKE;
5) COBOKYITHOCTh BCEX aTpHOyTOB OTHOLICHHUS;
[ToBTOpEHME d71€eMEeHTa JJOMEHA B PAa3JINYHBIX KOPTEXKAX ITO - :
1) nyGanpoBaHre OTHOLICHUH;
2) nyOonupoBaHUE TaHHBIX;
3) noBropenue b/I;
N30bITOYHBIM AYOJIMPOBAaHUEM HA3bIBAETCS TaKoe AyOIHUpOBaHUE, TPU KOTOPOM:
1) ynanenue 1yOIuKaTOB B OTHOIIEHUH HE IPUBOJUT K MOTEpe HHPOPMALINY;
2) nobaBiieHHE HOBBIX AYOJMKATOB HE MPUBOAUT K U3MEHEHUIO CTETIEHU OTHOILICHUS;
3) ynanenue n1yOIMKaTOB HE MPUBOJUT K M3MEHEHHIO MOIITHOCTH OTHOIICHUS;
ITycTts nansl nBa atpuOyTta A u B, KOTOpbIE MOTYT OBITh COCTABHBIMH. ECIHMIIS KaXk10TO 3HA-
4yeHus1 B cyImecTByeT poBHO OJHO CBS3aHHOE C HUM 3HaueHHe A (B KaXIblii MOMEHT BpeMe-
HU), TO:
1) A pyHKIIMOHANIBHO 3aBUCUT OT B (B KaX1blii MOMEHT BPEMEHH);
2) B siBisieTcst mOAMHOXKECTBOM A (B KaXKIIbIii MOMEHT BPEMEHH );
3) nns KaxIoro 3HaueHusi A CyLIECTBYET POBHO OJHO CBSI3aHHOE C HUM 3HadeHue B (B
KaXKIbIi MOMEHT BPEMEHH );
4) )B pyHKIIMOHANIBHO 3aBHCUT OT A.
OyHKIMOHAIbHAS 3aBUCHUMOCTh, KOTOpas MOXXET ObITh MOJy4deHa W3 OPYTHMX HMEIOLINXCS
(YHKIMOHATIBHBIX 3aBUCUMOCTEH:
1) 3aBUCHUT OT HECKOJIBKUX aTpUOyTOB;
2) Ha3bIBaeTCA N30BITOYHON (PYHKIIMOHATIHLHON 3aBUCUMOCTHIO;
3) mopoxpaaeT npyrue HyHKITMOHATbHBIC 3aBUCUMOCTH.
MuHMMaNbHBIM HaOOp (YHKUIMOHAIBHBIX 3aBUCHMOCTEH, KOTOPBIA IOKPHIBAET BCE HMEIO-
mecst pyHKIMOHANBHBIE 3aBUCUMOCTH — 3TO::
1) MUHMMaJIBHOE TTOKPBITHE;
2) MUHUMaJIBbHBIA HA00p (YHKIIMOHATBHBIX 3aBHCHUMOCTEH, KOTOPBIH MOXKET OBITH TOJIY-
YeH MyTeM YAaJCHHs BCeX M30BITOUHBIX (PYHKIIMOHAIBHBIX 3aBUCHMOCTEH;
3) MUHUMaJIbHBIH HA0Op (DYHKIIMOHAJIBHBIX 3aBHUCHUMOCTEH, KOTOPBIH MOCTPOCH M3 BCEX
U30BITOYHBIX (DYHKIIMOHATBHBIX 3aBUCUMOCTEH.



9. VYcraHOBHTE COOTBETCTBHE MEXAY (DYHKIIMOHAIBHBIMU 3aBUCUMOCTSMU U U30BITOYHBIMH JIJIS
HUX (PYHKIIMOHAJIbHBIMU 3aBUCUMOCTSIMHU

P->Q, Q- (P,R)->Q — nob6apnenue 1
P->Q (P,S)->(Q,S) — nob6asnenue 2
P->Q, (Q,R)->S (P,R)->S — nnceBnOTpaH3UTHHOCTH

P->R — TpaH3UTUBHOCTH

10. /Ina caenyromero Habopa (GyHKIMOHATBHBIX 3aBUCUMOCTEN MEPEUUCIUTh (DYHKIIMOHAIbHBIE
3aBUCHMOCTH, BXOJAIINE B MUHIMAJILHOE TTIOKPHITHE

o=

1) P->Q;
2) Q->S;
3) P->R;
4) R->S;
5) Q->R.
11. /Ina caenyromero Habopa (yHKIMOHATBHBIX 3aBUCUMOCTEN MEPEUUCIUTh (DYHKIIMOHAIBHBIE
3aBUCHUMOCTH, BXOAAIINE B MUHUMAJIBHOC ITIOKPBITHE

O
)

°

1) S->(P,Z2);
2) (P,.2)->Q;
3)P->Q;
4) S->Q;
5) Z->Q.
12. Atpubyt miu HabOp aTpuOYTOB, KOTOPHI MOXKET OBITh UCITOJIH30BAaH B KAUE€CTBE TIEPBUYHOTO
KJII0Ya JAHHOTO OTHOILIEHUS — 3TO: MPEJICTaBIsAET cO00i
1) BO3MOKHBIH KJTFOY OTHOIIEHUS,
2) arpuOyt unu Habop aTpuOyTOB, KOTOPBIA MOXKET OBITH MCIOJIB30BAH B KAauecTBE Iep-
BUYHOTO KJIOYA IPYroro OTHOIIEHUS;
3) arpuOyt niau HaOoOp aTpuOYTOB, KOTOPBI MOXKET OBITH MCIIOJNB30BAaH B KauecTBE IEp-
BUYHOT'O KJIIOYa BCEX OTHOIIECHUH.
13. Ecnu B ¢pyHKIIMOHANBHO 3aBUCUT OT A M HE 3aBUCHT OT JIFOOOTO €ro IMOJMHOKECTBA, TO:



1) A sBIsieTCsI BO3MOXKHBIM KJTFOYOM OTHOIICHHMS, coaepkaiiero B;
2) A pyHKIIMOHAIBHO 3aBUCUT OT B 1 HE 3aBUCHUT OT JII0OOTO €ro MOIMHOKECTBA;
3) A npencrasiset co0oii feTepMUHaHT B.
14. Eciu KaXIbIi J€TEPMUHAHT OTHOIICHUS SBJISIETCS BO3MOXHBIM KJIFOUOM, TO:
1) oTHONIEHHE MMEET €TUHCTBEHHBIH BO3MOKHBINA KITFOY, KOTOPBIN SIBISETCS MEPBUYHBIM
KITIOUOM;
2) OTHOIICHHE UMEET CIUHCTBEHHBIA JETEPMUHAHT, KOTOPBIA SIBJISETCS MEPBUYHBIM KITIO-
4OM;
3) oTHOLIEHHE HaxXOaUTCs B HOpMaibHOHU dopme boiica-Konna;
15. BeInonaHuTe NTPOEKTUPOBAHHE METOIOM JEKOMIIO3MIIMU TOJIYYUB MPEABAPUTEIHHO MHUHH-
MaJbHOE MOKPBITUE IS CIEAYIOMHX (DYHKIMOHAIBHBIX 3aBHCHMOCTEH. YKaXKHTE OTHOIIE-

Hus, BomeAmme B bJI.

P

D R1(P,Q);

2) R,(Q,5);
3)R3(R, S);
4) R4(%} S)

16. BeimonHuTe IPOEKTUPOBAHHE METOAOM JEKOMIIO3MLHMU TOJIY4YMB IPEABAPUTENBHO MHHH-
MaJIbHOE TMOKPBITHE Ui CIEAYIOMMX (YHKIMOHATIBHBIX 3aBHCUMOCTEH. YKaKUTE OTHOIIIE-

Hud, Bomeamue B b/I.
e

D Ri(P, Q):
2) Ry(Q,5):

3 Rs(Q,S, P):
HRs(P,Q,S).

17. Bemonnure IMPOCKTUPOBAHUEC MCTOAOM JCKOMIIO3UIIMK TIOJYUYUB IPCABAPUTCIIBHO MHWUHH-
MaJIbHOC IMOKPBITHC A CICAYIOIIHUX (bYHKHI/IOHaJ'IBHBIX 3aBUCHUMOCTEN. YKa)XKUTE OTHOIIE-

Hus, Bomexaiue B bJI.
OmOn0




DR1(P,Q,R);
2) Ry (K, R);
3)R3(P,Q,K);
4) R4 (P, S);
5) R5 (Q; RI S)a
18. IlonyuuTe npeaBapuTenbHble OTHOLIEHMS s ciaenyromeil auarpamMbl ER-tuna. Ckoibko
otHomeHui BoiaeT B b/[? Kakue u3 cneayrommux OTHOMIEHUH MOTYT OBITh BKJITIOUEHBI B bJ1?

1 POBOT

YEJIOBEK 1 MEHSET

Nh, ... Nr,...

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

YEJIOBEK(Nh, N7, ...)
MEHSET(Nh, N7, ...)
POBOT(Nr, Nh, ...)

19. IlonyuuTe npeaBapuTenbHble OTHOLIEHMS s cienyromed auarpamMbl ER-tuna. Ckoinbko
orHomeHud BoiaeT B bJ1? Kakue u3 ciemyromux OTHOMIEHUH JODKHBI OBITH BKIIFOUCHBI B

bBJ?

YEJIOBEK 1 1
| MEHSIET POBOT

Nh.... Nr,...

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

YEJOBEK(Nh, N, ...)
MEHAET(Nh,Nr, ...)
POBOT(Nr, Nh, ...)
YEJIOBEK(NH, ...)
POBOT(NT, ...)

20. ITonmyunre mpenBapuTENbHBIE OTHOIUNEHUS Ul cienyromed nuarpammel ER-tuma. Ckonbko
oTtHomeHuil Boizner B bJ1? Kakue u3 cienyromux OTHOLIEHUM JOKHBI OBITH BKIIIOUEHBI B

ba?
YENOBEK | 1 4‘.&5’%!."' ' [rosor
Nh,.. N,
1)-1;
2) _25
3) -3

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



POBOT(Nr,Nh, ...)
YEJIOBEK(Nh, ...)
POBOT(NT, ...)
21. Ilonyuure mpenBapUTENbHBIE OTHOIIEHUA Ui cienyromed nuarpammbel ER-tuma. Ckonbko
oTtHomeHuil Boizer B bJ1? Kakue u3 cienyromux OTHOLIEHUM JOKHBI OBITH BKIIIOUEHBI B

BJ1?

YEJIOBEK 1 n
| MEHSIET POFOT
1)-1;
2) -2;
3) 3.

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

22, [lonyuurte mpenBapuTENbHBIE OTHOIIEHUS Ui cienytomed nuarpammbel ER-tuma. Ckonbko
orHomeHui BoiaeT B bJ1? Kakue u3 ciaemyromux OTHOIIEHUH JODKHBI OBITH BKIIFOUCHBI B

BJ1?
GENOBEK | 1 @ n _[posor
1)-1;
2) -2
3) -3.

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

23. [lonyuute mpenBapuTENbHBIE OTHOIIEHUS Ui cienytomed nuarpammbel ER-tuma. Ckonbko
orHomeHui BoiaeT B bJ1? Kakue u3 ciaemyromux OTHOMIEHUH JOKHBI OBITH BKIIFOUCHBI B

bAa?
YEJOBEK | m @ n | prosor
1)-1;
2) -2;
3) -3.

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



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

24. Tlomyunte mpeaBapHUTEIIbHBIC OTHOIICHUS s cienytomieit nuarpammbl ER-tuma. Kakue u3

CJIEIYIOLIUX OTHOLICHUH JOJKHBI OBITH BKIItOUEHBI B B/[?

YEJIOBEK

BOCC 1

cNh,...

1)YEJIOBEK(NHh, ..
2)YEJIOBEK(Nh, Nr, ...)

3)POBOT(Nr, ...)

PYKOBOJIUT

)

H)MEHSET(Nh, Nr, ...)

5) BOCC(cNh, ...);

6) MO3T'(bNh, Nh,

)

7) MO3I(bNh, cNh, ...);
8) PYKOBOUT(bNh, cNh, ...).

25. Ilonyuure mpenBapuTENbHBIE OTHOIIEHUA Ul cienyromed nuarpammbel ER-tuma. Ckonbko
oTtHomeHui Boizer B BbJ1? Kakue u3 cienyromux OTHOLIEHUM JOKHBI OBITh BKIIIOUEHBI B

BJ1?

YEJIOBEK

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

MEHSET

YEJIOBEK(Nh, N7, ...)
MEHSET(Nh, N7, ...)

POBEOT(Nr, Nh, .

YEJIOBEK(NAh, ..

POBOT(Nr, ...)

)

)

MO3I

bNB,...

n POBOT

Kpumepuu oyenku

Bun xonTpOns

MunumaaprHOE KOJIUUECTBO
OaJUIOB

MaxkcumanbHO€E KOJTUYECTBO
OaJUI0B

DK3aMEHAIIMOHHBIA TECT

24

40
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