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Ilepeuens komnemeHnyuii U UHOUKAMOPOE OOCMUNICEHUA KOMNEMEHY UL C YKA3AHUEM IMAN0E POPMUPOCAHUA 6 RPOUECcCe OCEOCHU
OUCUUNIUHDL
Komnerennus:
OIIK-5. CnocobeH pemars 3ajaud pa3BUTUS HAYKH, TEXHUKU M TEXHOJIOTMU B OOJACTH YIPABICHMS B TEXHUYECKHX CHCTEMaX C y4eTOM
HOPMAaTHUBHO-IIPABOBOTO PETYIMPOBAHUS B Chepe HHTEILICKTYAIbHON COOCTBEHHOCTH.
MHauKaTopel JOCTHKEHHUS] KOMIIETEHIIUU:
OIIK-5.1. 3HaeT OCHOBBI MHTEIIEKTYaJbHBIX IIPAB JJIsl BBIABJIECHUS, yueTa, 00eCleYeHNs PAaBOBOM OXpaHbl pe3y/IbTaTOB MHTEIUIEKTYaJIbHOU
JEATEIIBHOCTH U PacIOPSKEHUS UMU.
OIIK-5.2. Ymeer nonb30BaTbCcsi OCHOBAMM HMHTEJUIEKTYalIbHBIX NpPaB [yl BBISABIEHUS, y4eTa, 00€CIeUeHUs] MPABOBOM OXpaHbl pe3ysbTaTOB
MHTEJJIEKTYaJIbHOU JEATEIBHOCTH U PaCOPSHKEHNS MU, B TOM YHCJIE B LIEIAX PAKTUYECKOTO IPUMEHEHHS.
OIIK-5.3. Bnageer HaBbIKaMH MPEABAPUTENBHOIO IPOBEACHMS TATEHTHBIX UCCIIEA0BaHUN U MAaTEHTHOT'O MOUCKA.
Kommerenmus:
OIIK-6. Crocoben pa3pabaTbiBaTh M HCIOJIB30BATh ANTOPUTMBI M TPOTPAMMBbI, COBPEMEHHBIE WH(POPMALMOHHBIE TEXHOJIOTHU, METOJBl U
CpeAcTBa KOHTPOJI, JUArHOCTUKU W YIPABJIEHUS, NPUTOAHbIE A IMPAKTUYECKOro IpHMEHeHHs B cdepe cBoeill mpodeccrnoHaIbHOR
JIeATEIbHOCTH.
WMHauKaTopel JOCTUKEHUS KOMIIETEHIIUN:
OIIK-6.1. 3HaeT OCHOBBI COBPEMEHHBIX UH(OPMAIIMOHHBIX TEXHOJIOTHH, CPEICTB KOHTPOJISL, AUATHOCTUKH U YIIPABICHHUS.
OIIK-6.2. YMeeT aHanu3UpOBaTh BO3SMOXHOCTH COBPEMEHHBIX MH(POPMAITMOHHBIX TEXHOJIOTUH, CPEJICTB KOHTPOJIS, IUATHOCTUKU U YIPABJICHUS
C LENBI0 UX MPAKTUYECKOTO IPUMEHEHUS.
OIIK-6.3. Bnageet HaBbIKAMHU MCII0JIb30BAaHMsI BBIOPAHHBIX MH(POPMAITMOHHBIX TEXHOJIOTUH, CPEICTB KOHTPOJISA, IMAaTHOCTUKU U YIIPaBJICHUS.
Kommerenmus:
OIIK-9. CnocoGeH BBINOMHATh AKCHEPUMEHTHI MO 3aJaHHBIM METOAMKaM U o0palaTbiBaTh pe3y/lbTaThl C MPUMEHEHHEM COBPEMEHHBIX
MH(OPMALMOHHBIX TEXHOJIOTUI U TEXHUUECKUX CPEJCTB.
MHauKaTopel JOCTUKEHUS KOMIIETEHIIUN
OIIK-9.1. 3HaeT coBpeMeHHbIE METOIUKY IPOBEACHHS 1 00paOOTKU PE3yIbTAaTOB SKCIIEPUMEHTA.
OIIK-9.2. YMeeT aHanu3upoBaTh U NPUMEHSATH COBPEMEHHBIE METOIMKH MPOBEJICHHS U 00paOOTKU pe3ysIbTaTOB IKCIIEPUMEHTA.
OIIK-9.3. Bnazneer HaBbIKaMU IIOCTAaHOBKH 33]1a4 U BBIMIOJIHSAET HKCIEPUMEHTHI 110 TPOBEPKE KOPPEKTHOCTH HAYyYHO-0OOCHOBAHHBIX PEIICHUN B
00J1aCTH yNpaBJIeHUs B TEXHUYECKUX CHCTEMaX.



NuaukaTopsl Jrtansl GOpMHPOBAHMSA B NpoLecce 0CBOCHHUS JMCIHIIJIHHBI
JOCTHKEHUS Jlekuuu IIpakTuyeckue JladbopaTopuble 3ausitusi KypcoBoii nmpoekt HauMeHOBaHUE

KOMIIeTCHIM U 3aHATHUSA (padora) OLIEHOYHOI'0 CPeACTBA

OIIK-5.1 Paznenbl Paznensl  nucuurmablHe npenycMoTpeHbl He npenycmortpen Pacuetno-rpaduueckue
nmuenumIneel 1- |1-2. y4eOHBIM TITAHOM y4eOHBIM TJTAaHOM paboThI,

2. 9K3aMEHALIMOHHBIN TECT

OIIK-5.2 Paznenbl Pasgensl  nucnmmumHblHe npenycMOTpeHsl He npenycmorpen PacuerHo-rpaduueckue
nucuuIIuHel 1- [1-2. y4eOHBIM TUIAHOM y4eOHBIM TIAHOM paboTHl,

2. 9K3aMEHAIIMOHHBIN TECT

OIIK-5.3 Paznenbl Paznensl  nucuurnmablHe npenycMoTpeHbl He npenycmotpen PacuetHo-rpaduueckue
MUCHUILIUHEL 1- |1-2. y4EOHBIM ILIAHOM y4eOHBIM IIAHOM paboThl,

2. 9K3aMEHALIMOHHBIN TECT

OIIK-6.1 Paznenbl Paznensl  nucuurnmablHe npenycMoTpeHbl He npenycmotpen PacuetHo-rpaduueckue
MUCHUILIUHEL 1- |1-2. y4EOHBIM ILIAHOM y4eOHBIM IIAHOM paboThl,

2. 9K3aMEHAIIMOHHBIA TECT

OIIK-6.2 Pasznesnst Pasgensl  nucnmmmHblHe npenycMOTpeHsl He npenycmotrpen PacuerHo-rpadguueckue
MUCHUIIIUHEL 1- [1-2. y4eOHBIM TUTAHOM y4eOHBIM TUTAHOM paboTHl,

2. 9K3aMEHAIIMOHHBIN TECT

OIIK-6.3 Pa3znensl Pazgensl  nuctmmimabiHe mpenycMOTpeHbl He npenycmotpen PacuetHo-rpaduueckue
MUCHUIUIUHEL 1- |1-2. Y4EOHBIM IIAHOM y4eOHBIM ITAHOM paboTHl,

2. 9K3aMEHAIIMOHHBIA TECT

OIIK-9.1 Pasznesnst Pasgensl  nucummmHblHe npenycMOTpeHsl He npenycmorpen PacuetHo-rpadguueckue
MUCHUIIIUHEL 1- [1-2. y4eOHBIM TUTAHOM y4eOHBIM TUTAHOM paboThl,

2. SK3aMEHAIMOHHBIN TECT

OIIK-9.2 Paznenst Pazgensr  nuctmmumHbiHE IpeycMOTpeHbI He mpenycmotpen PacuerHo-rpaduueckue
MUCHUIUIUHEL 1- |1-2. y4EOHBIM IUTAHOM y4EOHBIM IIJIAHOM paboTHI,

2. 9K3aMEHAIIMOHHBIA TECT

OIIK-9.3 Paznensl Paznensl  mucuurnuablHe npenycMoTpeHbl He npenycmotpen PacuerHo-rpaduueckue
MUCHUIUIUHEL 1- |1-2. y4EOHBIM [UTAHOM y4eOHBIM IIJIAHOM paboThl,

2.

9K3aMEHALIMOHHBIN TECT




Ilepeuens oyenounvix cpedcme no oucyuniune (Mooyuro)

OueHovHbIe CpeACTBA Koa-Bo Min, 6ax10B
(6a30BbIii YpOBEHbD) Max, 6a/u10B
(MOBBINIEHHBIN YPOBEHb)
2 36 60
PacueTHo-rpaduueckne paboThl
JK3aMEHAIlMOHHEIA TECT 1 24 40




IlIkana ouenueanusn

Hudposoe | Beipakenue B | CiioBecHoe Kputepun oneHKH HHIMKATOPOB JOCTHKEHHsI MPU (popMe KOHTpOJIS:
BbIpajKeHHE oajax: BbIPAKEHHE JK3aMeH / 3a4eT ¢ OLEHKOM
5 87-100 OTnuuno
(3auTeHo) |OIEHKA «OTJIMYHO» BBICTABISETCS CTYICHTY, €CIH TEOPETHYECKOE COAEp)KaHHE Kypca OCBOCHO IIOJNHOCTHIO, 0e3
[po0eJIOB; NCUEPIBIBAIOLIE, TOCIEA0BATENbHO, YETKO U JIOTHYECKH CTPOHHO H3JIaraeT MaTepualt; CBOOOIHO CIIPaBIIseTCs
C 3a/71ayaMU, BOTIPOCAMHU U APYTUMH BUJaMU TPUMEHEHUs 3HAHUH; HCIIONb3YEeT B OTBETE JONOIHUTEIbHBIN MaTepHual Bce
MPEeIyCMOTPEHHbIE IPOTPaMMOi 3a1aHUsI BBIIIOJIHEHBI, KAYECTBO UX BBIIOJIHEHHS OLEHEHO YUCIOM 0ayioB, OJIM3KUM K
MAaKCUMAJIbHOMY,; aHAJIM3HUPYCT NOJYUYCHHBIC PE3YJIbTATHI, ITPOABIIACT CAMOCTOATCIILHOCTL IPH BBIITOJIHCHUN 33H3HI/II71
4 74 - 86 Xopomo  |OmeHKa «XOpPOIIO» BBICTABISCTCS CTYACHTY, €CIH TEOPETUUYECKOE COJEp)KaHhe Kypca OCBOCHO IOJHOCTHIO,
(3auTeHO)  [HEOOXOAMMBIE MPAKTUYECKNE KOMIIETCHIIH B OCHOBHOM C()OPMHUPOBAHEL, BCE MTPEAYyCMOTPEHHBIE POrpaMMOi 00ydeHHS
yaeOHbIe 3aJaHMsl BBIIIOJIHEHBI, KAYEeCTBO MX BBIIOJIHEHHUs JOCTaTOYHO BhICOKOE. CTyIEHT TBEpAO 3HAET MaTepual,
IPaMOTHO U IO CYIIECTBY M3JIaract €ro, HE JOIMYyCKas CyIICCTBCHHBIX HETOYHOCTEH B OTBETE HA BOIIPOC.
3 60 -73 Ynosnersopu |OueHKa «yIOBIETBOPUTEIBHO)» BBICTABIISICTCS CTYACHTY, €CIIM TEOPETUIECKOE COAEPKaHNE Kypca OCBOGHO YaCTUYHO, HO
TENBHO MpoOesbl HEe HOCST CYIIECTBEHHOTO XapaKTepa, OOMBIIMHCTBO MPEyCMOTPEHHBIX POTrPpaMMOH 3a/laHHi BBITIOTHEHO, HO|
(3a4Te€HO) [B HHMX HMMEIOTCS OIIMOKH, NMPH OTBETE HA IOCTABJICHHBIH BOMPOC CTYICHT JOMYCKAeT HETOYHOCTH, HEIOCTATOYHO
MpaBWIbHbIE (OPMYJIUPOBKH, HAOMIONAIOTCA HApYIIEHUS JIOTMYECKOH IMOCIEeIOBAaTENFHOCTH B  H3JIOXKEHUU
[IPOrpaMMHOT0 MaTepraa.
2 Hwxe 60 HeynosnetBop (OneHka «HEyIOBICTBOPUTEIBLHO» BBICTABISACTCS CTYACHTY, €CIIM OH HE 3HAeT 3HAYMTENBHOW YacTH MPOrPaMMHOIO
UTEBHO (HE |Marepuala, JOMYCKAET CYHIECTBEHHBIE OIIMOKH, HEYBEPEHHO, ¢ OOJIBUINMU 3aTPYAHEHHUAMH BBIIOJIHSIET NPAKTHIECKUE
3aYT€HO)  [paboThl, HEOOXOJAUMBIE IPAKTHYECKHUE KOMIIETEHIIMU HE CHOPMHUPOBAHBI, GOJIBITMHCTBO MPEYCMOTPEHHBIX IIPOrPAMMON]

06y‘leHI/I${ y‘le6HLIX BaHaHI/Iﬁ HC BBIIIOJJHCHO, Ka4€CTBO HMX BBIIIOJHCHHA ONCHCHO 4YHCIIOM 6aJ'IJ'IOB, ONU3KUM K

MUHHUMAJILHOMY




MuHucTepcTBO HayKH U BhbIciiero oopasoBanus Poccuiickoit denepanmu
HuxHekaMCKU XUMUKO-TEXHOJIOTUIECKANA MHCTUTYT ((rimrain)
beaeparTbHOTO TOCYIAPCTBEHHOTO 0F0KETHOTO 00Pa30BaTEILHOTO YUPEIKICHUS
BBICIIET0 00pa30oBaHuUs
«Ka3aHCkuil HallMOHAIBHBIA UCCIEN0BATENBCKUN TEXHOJIOTUYECKU YHUBEPCUTET

daxkynpTeT UHPOPMAITMOHHBIX TEXHOJIOTUN
Kadenpa napopmMarimoHHBIX CUCTEM U TEXHOJIOTUH
Hanpasnenue noaroroBku 27.03.04 «YnpaBieHrue B TEXHUUECKUX CUCTEMAX)»

KomMrinekT 3aganuii 17151 BBINOJIHEHUS pacueTHO-Tpauueckux padot
M0 AUCIUILIMHE «YTIpaBJICHUE TaHHBIMU B CUCTEMAaX YIIPaBICHUS

PacuyerHo-rpajguyeckas padora 1.
Nmnopruposats NumPy o umenem np.
Haneuatats Bepcuio U KOHQUTYpAITHIO.
Coznath BekTOp (0 JHOMEpHBINH MaccuB) pazMepa 10, 3amoTHEHHbII HYISIMH.
Coznarb BekTop pazmepa 10, 3anoaHEeHHbIN eIMHUIIAMHU.
Co3znarb BekTop pazmepa 10, 3anoHeHHbIN ynciiom 2.5.
Kak momyunts gokymeHTanuio o ¢pyHkuun numpy.add u3 KomaHHOU CTPOKH?
Co3znarb BexkTop pasmepa 10, 3a110JHEHHBIN HYJISIMH, HO TISITBIM 3JIEMEHT paBeH 1.
Coznarp BekTOp co 3HaueHusimu ot 10 1o 49.
Pa3BepHyTh BeKTOp (MIE€PBBI CTAHOBUTCS MOCIECTHUM).
Coznarb matpuily (IByMepHbIi MmaccuB) 3x3 co 3HaueHusimu ot 0 10 8.
Haiit naaekcsl HeHyeBbIX 351eMeHToB B [1,2,0,0,4,0].
Coznarb 3x3 eIMHUYHYIO MATPHUILY.
Coznate maccuB 3x3x3 co ciy4aiiHBIMU 3HAYEHUSIMH.
Coznate maccuB 10x10 co cay4yailHBIMU 3HaYEHUSIMH, HAUTH MUHUMYM M MAaKCUMYM.
Coznate ciydaiiHblil BeKTOp pa3Mepa 30 1 HaliTH cpeHee 3HaU€HUE BCEX IEMEHTOB.
Coznate matpuny ¢ 0 BHyTpH, U 1 Ha rpaHuIiax.
BBISICHUTH pe3ynbTat CIeIyIOIINX BhIPAKSHHH.
18. [lan maccus pazmepnoctu (6,7,8). KakoB nnaekc (X,y,z) coToro ajgemeHra?
Pac4yerHo-rpajguyeckas padora 2.

et el e el ek el e e \O QO NI QN U B WD =
Nk Eo T

1. BpInoiaHUTH HEOOXOAMMBIE HACTPONKHU Uit paboThl ¢ OnbnnoTexoil Pandas.

2. UreHue u3 csv-daiina.

3. BrimonHuTe BEIOOPKY KOJOHOK.

4. IIpoenute npenodpabOTKy JaHHBIX.

S. Tloctpoiite rpadukm.

Kpumepuu ouenku
Bun xouTpons MuHuMaTbHOE KOJIMYECTBO MaxkcuMatbHOE KOJTUYECTBO
6ayu10B 6ayu10B
PacyetHo-rpadguueckas pabora 1 18 30
PacuetHo-rpaduueckas pabota 2 18 30
HTroro 36 60




MuHucTepcTBO HayKH U BhbIciiero oopasoBanus Poccuiickoit denepanmu
HuxHekaMCKU XMMUKO-TEXHOJIOTUIECKUNA MHCTUTYT ((primrain)
(denepanbHOro TOCYIapCTBEHHOTO OIOIKETHOTO 00pa30BaTEIBHOIO YUPEKICHUS
BBICIIET0 00pa30oBaHuUs
«Ka3zaHcKkuil HalMOHAJIBHBIN UCCIIEIOBATENIbCKU TEXHOJIOTUYECKUN YHUBEPCUTET)

®daxynpTeT HHPOPMAIIMOHHBIX TEXHOJIOTUIN
Kadenpa nadopmamoHHBIX CHCTEM B TEXHOJIOTHMA
Hanpasnenue noaroroBku 27.03.04 «YnpapiieHHE B TEXHUYECKUX CUCTEMAX)

DK3aMeHAaIllMOHHBIA TECT
10 TUCITUILINHE «YTIpaBJIeHUE TaHHBIMH B CUCTEMaX yIIPaBJICHUS

BapuanTt Nel

Ilycth JaHbI N MHOXECTB l)1 Byt TOrJa R €CTh OTHOILIEHHUE HAO STUMHU MHOXXECTBaAMU
) s
° €CJIU R €CTh.

1) MHOXECTBO YyHOPSIIOYCHHBIX KOPTEKEH BUIa S Di-
2) MHOKECTBO pa3nuuHbIX 3HaueHuit di * Di ; o~

3) MHOXKECTBA
Pensunonnas 6a3a nanusix (bJ]) mpeacrasnset coboii:
1) oTHouIeHue, coaepxallee BC0 HH(OPMALINIO, KOTOpas J0JKHA XpaHUThCs B B/1;
2. 2) HabOp BCEBO3MOKHBIX OTHOIICHHIA;
3) COBOKYITHOCTH B3aUMOCBSI3aHHBIX OTHOIICHUH, COJCPKAIIUX BCIO WHPOPMAITHIO, KOTOpast
JIoJKHa XpaHuTthbed B b1
[IepBHUYHBIN KIIFOY OTHOLIEHUS 3TO - :
1) 3HayeHue aTpuOyTa B KOPTEKE;
3. 2) aTpuOyT (W1m Habop aTpuOyTOB), KOTOPBIA UCTIONB3YETCS JIJIsl OJHO3HAUHOM
UIEeHTU(UKAITUN KOHKPETHOTO KOPTEXa,
3) 3HaYeHHUs BceX aTpHOYTOB B KOPTEKE;
4) COBOKYITHOCTb BCEX aTpUOYTOB OTHOILIEHUS;
JlybnupoBaHue qaHHBIX 3TO - :
1) nmoBTOpeHue aTpuOyTOB B OTHOIIECHUU;
4. 2) NMOBTOpPEHHE 3JIEMEHTA JOMEHA B PA3JINYHBIX KOPTEXKaX;
3) moBTOpeHHUe IIEeMEHTa JJOMEHa B pa3nuyHbix b/I;
N306bITOYHBIM TyOIMpOBaHUEM HA3BIBAETCS TAKOE AYOIHMPOBAHUE, IPU KOTOPOM:
1) ynanenue nyOIuKaTOB B OTHOIICHUH HE MPUBOIUT K MOTEPE MHPOPMAIINH;
S. 2) nobGaBiieHHE HOBBIX yOJTMKATOB HE MPUBOJUT K U3MEHEHHUIO CTETICHU OTHOIIICHHUS,
3) ynmaneHue nyOIUKAaTOB HE MPUBOAUT K U3MEHEHHUIO MOIIHOCTH OTHOIICHHSI,
[Tycts manbl qBa atpubyrta A u B, KoTOpbIe MOTYT OBITH COCTaBHBIMU. [ 0BOpST, uTO B
(GYHKITMOHAIILHO 3aBUCHUT OT A, €CIH
6. 1) A sBasieTcst MOAMHOXeCTBOM B (B Ka)KIblif MOMEHT BPEMEHH );
2) B siBisieTcst mOAMHOXKECTBOM A (B KaKIbIii MOMEHT BPEMEHH );
3) AN KaKIO0ro 3HaUYEHUsI A CYIIECTBYET pPOBHO OJHO CBSI3aHHOE C HUM 3HaueHue B (B
KaKIbId MOMEHT BPEMCHH ),
4) ns KaXKaoro 3HayeHus B cyliecTByeT poBHO OJIHO CBSA3aHHOE C HUM 3HaueHue A (B
Ka)KJIbIi MOMEHT BPEMEHH ).



7. W30bITOYHOM q)yHKHI/IOHaJIBHOfI 3aBUCHUMOCTBIO HA3bIBACTCA 3aBUCUMOCTDL, KOTOpAsd:

1)3aBUCHUT OT HECKOJIbKUX aTpUOYTOB;

2) MOKeT OBITh OJTy4eHA U3 APYIUX UMEIOLTNXCS (PYHKIMOHAIBHBIX 3aBUCUMOCTEH;

3) mopoxmaer Apyrue G yHKIIMOHAIBHBIC 3aBUCHMOCTH.
8. MuHHUMaJIbHBIM MOKPHITUEM HA3bIBACTCS:

1) MuUHUMAaNBbHBIA HA0Op (YHKIIMOHATIBHBIX 3aBUCUMOCTEH, KOTOPBIH MOKPHIBAET BCE

HUMCIOIIUCCA (bYHKHHOHaJIBHBIe 3aBUCUMOCTH,

2) MUHUMAaJIbHBINA HA00p (yHKIMOHATIBHBIX 3aBUCUMOCTEH, KOTOPBI MOXKET OBITh MOIy4eH

IIyTEM yAaJICHUS BCEX H30BITOYHBIX (byHKI_II/IOHaJ'II)HBIX SaBHCHMOCTeﬁ;

3) MUHUMAaNTBHBIA HA0Op (PYHKIMOHATIBHBIX 3aBUCHMOCTEN, KOTOPBINA MOCTPOCH U3 BCEX

HM30BITOYHBIX (bYHKHI/IOHaJIBHBIX 3aBHCHUMOCTEHA.

9. YcraHoBHTE COOTBETCTBHE MCXKOY q)YHKHI/IOHaJ'IBHLIMI/I 3aBUCHUMOCTAIMH U

U30BITOYHBEIMU JUISL HUX q)YHKI_II/IOHEUH)HI)IMI/I 3aBUCHUMOCTAMU

A->B. B->C (A,C)->B - nobasnenue 1
A->B (A,D)->(B,D) - nobaBiaenue
A->R (A,C)->D

A->C - TpaH3UTHUBHOCTh

10. J{nsa cnemyromiero Habopa PyHKIIMOHATBHBIX 3aBUCUMOCTEH
(YHKIIMOHAIIbHBIC 3aBUCHMOCTH, BXOJISIINE B MUHIMAJIbHOE TTOKPHITHE

1) A->B;
2)B->D;
3) A->C;
4)C->D;
5)B->C.
11. Jnsa cnegyromniero Habopa PyHKIIMOHATBHBIX 3aBUCUMOCTEH
(yHKIMOHANBHBIE 3aBUCUMOCTH, BXOAAIINE B MUHUMAJIbHOE IIOKPBITHE
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1)D->(A,Z) ;

2)(A,Z)->B ;
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3) A->B ;

4) D->B;
5) Z->B.
12. Bo3MOXXHBIN KJIFOY OTHOIICHUS MPEACTaBISICT COOOM
1) arpuOyT nau Habop aTpuOyTOB, KOTOPBIH MOXXET OBITHHUCITOIH30BAaH B KAYECTBE
MEPBUYHOTO KJIFOYa IAHHOTO OTHOIICHHUS,
2) atpulyT niam Habop aTpuOYTOB, KOTOPBIN MOKET OBITHUCIIONB30BaH B KauyeCTBE
MEPBUYHOTO KJIFOYa JIPYrOro OTHOLICHHUS,
3) atpuOyT Miau HaOOp aTpUOYTOB, KOTOPBIH MOXET OBITHHCIIOJIb30BAH B KAaueCTBE

NEPBUYHOTO KJII0YA BCEX OTHOIICHUH;
13. Atpubyt (nu Habop aTpuOyTOB) A TpeACTaBIsACT COOOM NeTepMUHAHT aTpulyTa (WiIH
Habopa atpubyToB) B, ecnu
1) A sBisgeTcs BO3MOKHBIM KJIFOYOM OTHOIIIEHUS, coieprkaiiero B;
2) A (yHKIMOHAJIBHO 3aBUCHUT OT B M HE 3aBUCHUT OT JIt000TO €ro MoJAMHOKECTBA;
3) B ¢dyHKUMOHATBHO 3aBUCHUT OT A M HE 3aBUCHT OT JIFOOOTO €ro MOJMHOKECTBA.
14. OrtHommeHue HaxoAUTCS B HOpMalibHOU popme boiica-Koama Toraa u Toapko Toraa,
Korja
1) oHO MMeeT eMHCTBEHHBIN BO3MOKHBIN KIIIOU, KOTOPBIN SBISETCS MEPBUYHBIM KITFOYOM;
2) OHO MMEEeT €AMHCTBEHHBII IETEPMUHAHT, KOTOPBIN SBJISETCS MEPBUYHBIM KIHOYOM;
3) KaX[Iblid €ro AETepMHUHAHT SBIISETCS BO3MOKHBIM KIIHOUOM;
15. BrimonHuTe MNPOEKTHUPOBAHHE METOJOM JIEKOMIO3UIIMUA TOJIYYUB TMIPEIBAPUTEIHHO
MHUHHMAJIBHOE TOKPBITHE JUIS CICAYIOMUX (YHKIIMOHAIBHBIX 3aBHCUMOCTEH. YKaKuTe
OTHOIIIEHM, Bomeamue B b/I.

1) Ri(AB);
2) R2(B,D)’;
3) R3( C’D )
4) R4(BC,D).
16. BrimonHuTe MOPOEKTUPOBAHHE METOJAOM JICKOMIO3UIIUA TIOJYYUB TIPEABAPUTEIIHHO
MHUHHMAJIBHOE TTOKPBITHE JUIS CICAYIOMNX (YHKIMOHAJIBHBIX 3aBHCUMOCTEH. YKaKuTe
OTHOIIIECHMS, Bomeaue B b/I.

1) Ri(AB):
2) R3(B,D);
3) 5(B-D,A)

b



4) Re(A,B,D).
17. BoinonHuTe MNPOEKTUPOBAHUE METOJOM JIEKOMIO3UILUU TOJYYUB MPEABAPUTEIBHO
MUHHUMAJIBHOE TIOKPBITUE JJIS CISAYIONUX (PYHKIIMOHATBHBIX 3aBUCHMOCTEH. YKaKuTe
OTHOIIIEHMS, BomeAane B b/I.

.’_'_‘_\ P —1\,‘ :”1—\\
l:‘ A ,] b{ 3 } »[\ D ':
\_T_‘_, e .';-.___. A
{ A\ ) >l"4 L‘ ‘*.,]

1) R1(A.B,C);

2) R2K.C);’

3) R3(A,B,K);

b

4) Rs(AD):

5) Rs(B&D):

6) Re(B.D).’

18. [lonyunTe mnpenBapuTeNnbHbIE OTHOIICHMS IS cienyromeid auarpammbl ER-Ttuna.
Ckonbko oTHomeHui BomeT B bJI? Kakue w3 cnemyrommx OTHOIIEHWH MOTYT OBITh
BKJIFOUEHBI B B/1?

[IPEIIO/JABATEJIb (Nt, Nles,...)
YATAET (Nt Nles,...)

KYPC (Nles,Nt,...)
19. [lonyunte mnpeaBapuTeNbHbIE OTHOIICHMS sl cienyromed auarpammbl ER-Ttuna.
Cxkonbko oTHomenuit BonaeT B bJ1? Kakue u3 crieayromumx OTHOMICHUH JOJDKHBI OBITh
BKJIFOUeHBI B B/1?

HPENOTABATE T | S e~ | KV P

1)-1;

2) -2;

3)-3.
MPETNIOJABATEJIb (Nt, Nles,...)
YUTAET (Nt.Nles,...)
KYPC (Nles,Nt,...)
[IPEIIO/JABATEJIb (Nt,...)

KYPC (Nles, ...)
20. ITomyuurte npeaBapUTeIbHbIE OTHOLIEHUS A caenyroueil nuarpammsl ER-tumna. Ckonbko
oTHoueHui Boiet B b/1? Kakue u3 cneayronux OTHOIIEHUHN JOJIKHBI OBITh BKIIOUEHBI B



HPENOTABATE Th | /\\ ! S
1)-1;
2) -2
3)-3

[IPEIIO/JABATEJIb (Nt, Nles,...)
YATAET (Nt Nles,...)
KYPC (Nles,Nt,...) IPEIIOJJABATEJIb (Nt,...) KYPC (Nles,...)

21. [lonyuure npeaBapUTeIbHbIE OTHOLIEHUS A caenytoueil nuarpammbl ER-tuna. Ckonbko
oTHoueHuit Boiet B b/1? Kakue u3 cneayromux OTHOMIEHUH JOJIKHBI OBITh BKIIOUEHBI B

BJ1?

1) -1;
2) -2

3) -3.

[IPENIOJJABATEJIb (Nt, Nles,...)

YUTAET (Nt,Nles,...)

KYPC (Nles,Nt,...) IIPEIIOJABATEJIb (Nt,...)

KYPC (Nles,...)

22. TlonyuuTte npeaBapuTesibHbIE OTHOLICHUS A chnenytonieit auarpamMmmbl ER-tuna. Ckoinbko
oTHoteHui Boiet B bJ1? Kakue u3 cneayronux OTHOIMIEHUH JOJIKHBI OBITh BKIIOUEHBI B

BJ12
PENOLIBATE DL ‘—di\: n o [rvee
1) -1;
2) -2;
3) -3.

TIPENIOJJABATEJIb (Nt, Nles,.)

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

KYPC (Nles,...)



23. [lonyunre npeaBapuTeIbHbIE OTHOLIEHUS I caeaytonieit auarpammsl ER-tuna. Ckonbko
oTHoueHui Boiaet B bJ1? Kakue u3 cneayronux OTHOIIEHUN JOKHBI OBITh BKIFOUEHBI B

BJ1?

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

IIPETIO/JABATEJIb (Nt, Nles,...)

YUTAET (NtNles,...)

KYPC (NleS,Nt,...) IIPEIIO/IABATEJIb (Nt,...)
KYPC (Nles,...)

24. TlonyuyuTe npeaBapuTeIbHbIC OTHOILICHUS JJIs chaeayromeit nuarpammbl ER-Tumna.
Kaxkue u3 crienyromux OTHOIEHUN TOJDKHBI OBITh BKITIOUEHBI B BJ1?

e ey 2
HPEHOLABATE D

-G—-_ PYKOBOTHIT :V;a—-e-

{HTATHbIT 1

A

1y IPEINOAABATEJIb(N,...) ;

2 [IPEINOJABATEJIb(Nt Nles,...);
3y KYPC(Nles,...), ’
4 YUTAET(NtNles,...):;

sy IITATHBIA(sNG,...).

6 ACIIHPAHT(aNtNt,...);

7 ACIIMPAHT(aNtsNt,...);

9 PYKOBOJHT(aNtsNt...).
25. TlonmyuuTte npeaBapuTeNbHbIC OTHOIICHUS i cheayromieit auarpammbl ER-tuna. Ckonbko
oTHomeHui Boiet B bJ1? Kakue u3 cieayronux OTHOIEHUH JOJKHBI OBITh BKIIFOUEHBI B

B1?

HPENOLABATED [ ™ ! K7

YHTAET




2) -2;
3) -3.

MIPEMO/JABATEJIb (N¢, Nles,...)
YHTAET (NtNles,...)

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

Bapuant Ne2
ITycts mansl N muOoxects DI,D2,..,DN . Eciu MHOXECTBO YIOPAAOYEHHBIX KOPTEXKEH BHIA

Anpn2m WA rre di A Di, Torna R ecTb:
1) ecTb OTHOLICHHE HAJl STUMU MHOKECTBAMU;
2) MHOXECTBO pa3iauuHbIX 3HaueHu di N Di ;
3) wmHOXkecTBa .
COBOKYITHOCTH B3aMMOCBSI3aHHBIX OTHOIICHUH, COJIEPIKAIIUX BCIO HH(POPMAIIHIO, KOTOpasi TOJKHA
xpanuTthes B B/ (b]) npencrasiser coboi:
1) oTHOWIEHHE, coneprKaliee BCIO HH(POPMAIIHIO, KOTOpask JOJDKHA XpaHUThCs B b1,
2) Habop BCEBO3MOXKHBIX OTHOIICHHUIA;
3) pensuuoHHYI0 0a3y JaHHBIX.
ATpuOyt (unu Habop aTpuOyTOB), KOTOPBIA HCIONB3YeTCS ISl OJHO3HAYHOW HICHTH(PHUKALUU
KOHKpPETHOI'0 KOPTE¥kKa 3TO - :
1) 3HaYeHHe aTpudyTa B KOPTEKE;
2) atpulOyt (wm HAOOp aTprOyTOB), KOTOPBIH MCIONB3YETCS IS OJHO3HAYHOU WACHTH(DHUKAIIH
KOHKPETHOTO KOPTEkKa;
3) NepBUYHBINA KIIFOY OTHOIICHUS
4) 3HauyeHHs BceX aTpUOYTOB B KOPTEKE;
5) COBOKYNHOCTb BCEX aTpUOyTOB OTHOIICHUSI,;
IToBTOpEHME 7IEMEHTA JJOMEHA B PA3JINYHBIX KOPTEXKAX ITO - :
1) nyOnupoBaHHE OTHOIICHUH;
2) nybnmupoBaHUE JaHHBIX;
3) mnostopenue b/I;
N36bpITOUHBIM 1yOIMpPOBAHNEM Ha3bIBACTCS TaKOE AYOJIUpPOBaHUE, IIPH KOTOPOM:
1) ynaneHnue ny0JIMKaTOB B OTHOIIEHUU HE MPUBOAMT K IOTEpe HHPOPMALIUK;
2) noOaBieHHE HOBBIX TyOJIMKAaTOB HE IPUBOAUT K U3MEHEHUIO CTENIEHU OTHOILICHMUS,
3) ynaneHue nyOIMKaTOB HE MPUBOJAUT K U3MEHEHUIO MOIIHOCTH OTHOLIEHMSI,;
[Tycts nansl ABa atpudyTta A u B, KoTOpble MOTYT OBITh COCTaBHBIMU. Ecnu s kKaxkaoro 3HayeHus B
CYLIECTBYET POBHO OJHO CBSA3aHHOE C HUM 3HaueHue A (B KaKIbli MOMEHT BPEMEHH ), TO:
1) A ¢yHKuHOHATHHO 3aBUCUT OT B (B Ka)KIblii MOMEHT BPEMEHH);
2) B sBasieTcs moAMHOXKECTBOM A (B KaXKIbIi1 MOMEHT BPEMEHH ),
3) 11 KaXKAO0ro 3HaUeHHsI A CyIIECTBYET POBHO OJHO CBA3aHHOE C HUM 3HaueHHe B (B Kaxiblit
MOMEHT BpEMEHH);
4) ) B ¢yHKIMOHATBHO 3aBUCHUT OT A.
OyHKIMOHAIbHAS 3aBUCUMOCTD, KOTOPasi MOXKET OBITh MOJIy4eHa U3 APYTUX UMEIOIINXCS
(YHKITMOHATTBHBIX 3aBUCUMOCTEH:
1) 3aBHUCHT OT HECKOJIbKHX aTpUOyTOB;
2) Ha3bIBaeTcs U30BITOYHON (PYHKIIMOHAIBHOM 3aBHCUMOCTBIO;
3) mopoxkmaet apyrue ¢yHKIMOHAIBHBIE 3aBUCUMOCTH.



8. MuHuManbHbI Ha0Op (YHKIMOHAIBHBIX 3aBUCHUMOCTEH, KOTOPBIA IMOKPBHIBAET BCE HMEIOIINECS
(G yHKIIMOHAIbHBIE 3aBUCUMOCTH - 3TO::
1) MUHMMAaJIbHOE MOKPBITHE;
2) MUHMMAJIbHBIA Ha0Op ()YHKIIMOHAJIBHBIX 3aBUCUMOCTEH, KOTOPBIN MOKET OBITh MOTy4YeH
MyTeM YAaJeHUS BCeX N30BITOUHBIX (DYHKIIMOHAIBHBIX 3aBUCUMOCTEH;
3) MUHHMaJIBHBIA Ha0Op (DYHKIIMOHAJIBHBIX 3aBUCUMOCTEH, KOTOPBIN TTOCTPOEH U3 BCEX
M30BITOYHBIX (DYHKIIMOHAIBHBIX 3aBUCUMOCTEH.
9. VYcrtaHoBHUTE COOTBETCTBUE MEXKIY (DYHKIMOHAIBHBIMH 3aBUCUMOCTAMU U U3OBITOUHBIMHU JJISI HUX
(YHKINOHATHHBIMH 3aBHCUMOCTSIMU

P->Q, Q->R |(P,R)—>Q - tobaBienue 1

(P,S)->(Q,S) - no6aBneHue 2

P->Q

P->Q, (Q,R)->S

(P,R)->S - nceBnoTpaH3uTHHOCTH

P->R - TpaH3uTHBHOCTB

10. [ns cnemyromero Habopa (QYHKIMOHAIBHBIX 3aBUCUMOCTEH TIEPEUYHCIUTh (DYHKIIMOHAIBHEIC
3aBUCUMOCTH, BXOJISIIINE B MUHUMAIIbHOE TIOKPBITHE

1) P->Q;
2) Q->§;
3) P->R;
4) R->S;
5) Q->R.
11. [Ins cnepyromero Habopa GyHKIIMOHAIBHBIX 3aBUCUMOCTEH MePeunciIuTh (QYHKIIMOHATBLHBIE
3aBHUCUMOCTH, BXOAAIINEC B MUHUMAJIBbHOC ITOKPBITHE

1) S>(P,Z):
2) P.D)->Q;
3) P>Q;
4) S->Q;
5) 7Z->Q.
12. AtpulyT unu Habop aTpuOyTOB, KOTOPBIM MOKET OBITH UCIIOIB30BaH B KAU€CTBE EPBUYHOTO



KITF0Ya JIAHHOTO OTHOIIEHUS - 3TO: MPEACTABISET COOOU
1) BO3MOKHBIN KITFOY OTHOIIICHHS;
2) arpuOyT mim HaObOp aTpuOyTOB, KOTOPBI MOXET OBITh MCIOJIBb30BaH B KAYECTBE MEPBUUYHOTO
KJIFOYa JIPYroro OTHOIICHUS;
3) atpulOyT miau HaOOp aTpuOYTOB, KOTOPHIM MOXET OBITh MCTOJIH30BAH B KAaUYeCTBE MEPBUYHOTO
KJIFOYa BCEX OTHOIICHHH.
13. Ecnu B ¢pyHKIMOHATBHO 3aBUCHUT OT A U HE 3aBUCHT OT JIFOOOTO €ro MOJAMHOXKECTBA, TO:
1) A sBugercs BO3MOXXHBIM KJIFOYOM OTHOILICHHMS, Co/ieprKaiero B;
2) A GyHKIHMOHATIBHO 3aBUCHT OT B U HE 3aBUCHUT OT JI000TO €ro MOJMHOKECTBA;
3) A mpencrasiser coboi qeTepMuHaHT B.
14. Ecnu xaxaplid JeTepMUHAHT OTHOIICHUS SIBJISIETCS BO3MOKHBIM KIIFOUOM, TO:
1) OTHOIIIEHHE UMEET STMHCTBEHHBIH BO3MOXHBIN KITFOY, KOTOPBIN SBIISECTCS MEPBUYHBIM KIIOUYOM;
2) OTHOILIEHUE UMEET €IUHCTBEHHBIN JETEPMHUHAHT, KOTOPBIN SBJISICTCS IEPBUYHBIM KIIFOUOM;
3) OTHOIIEHUE HAXOIUTCs B HOpMasibHOU popme botica-Kona;
15. BeinosHuTe MNPOEKTUPOBAHUE METOJOM JEKOMIIO3HMIIMHM TMOJYYUB MPEIBAPUTEITLHO MUHUMAIBLHOE
MOKPBITUE Ui CIEAYIOMUX (YHKIMOHATBHBIX 3aBUCUMOCTEH. YKa)KUTE OTHOIICHHMS], BOLIEIIINE B

b/I.

l L0 )

A % J
-, - e -
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1) Ri(P,Q);
2) R: (Q’ S);
3) R:(RS);
4) R4«(Q.AS).
16. BrimmonauTe MMPOCKTUPOBAHUEC METOAOM ACKOMIIO3UIUHU ITOJTYUIUB NPCABAPHUTCIBHO MUHUMAJILHOC
IMOKPBITUC IJIA CICAYIOIINX q)yHKHI/IOHaJIBHI)IX 3aBUCHUMOCTEN. YKAXKUTE OTHOILIICHUSI, BOILICAIIINEC B

B/I.

1) Ri(P,Q);
2) R:(Q.S)
3) Rs(Q.S.P);
4) R«P,Q,S).
17. BI)IHOJ'IHI/ITe HpoeKTI/IpOBaHI/Ie METOAOM ACKOMIIO3UIINHU HO.]'Iy‘II/IB Hpe)IBapI/ITeJ'IBHO MHHHUMAJIBHOC
IMOKPBITUC IJIA CICAYHOIINUX q)YHKL[I/IOHaJ'IBHBIX 3aBUCUMOCTEN. YKAXKUTE OTHOIICHUS, BOILICAIIINEC B

BbJ.



1) Ri(P.Q.R);

2) R:(KR);

3) R(P,Q.K);

4) R+ (P,S);

5) Rs(QOR.S);

6) Rs(Q,S).

18. TIlomyuute mpenBapuTenbHbIC OTHOLIECHUS A cienyromieit auarpaMmMbl ER-trma. Ckonbko
otHomeHui Boiet B b/1? Kakue u3 ciaenyrommx OTHOIICHUH MOTYT OBITh BKIIFOUEHBI B B/[?

YUETOBER 1

MEHSET ' POLOT

o

~—~—

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

YEJIOBEK (Nh,Nr,.)
MEHAET (Nh,Nr,...)
POFOT (Nr,Nh,...)
19. Ilonyunute mnpeaBapuTeNbHbIE OTHOIIEHHUS s cieaytomed auarpamMmbel ER-tuna.  Ckonbko
otHouieHuii Boiet B b/1? Kakue u3 ciaenyromux oTHOIMIEHUH JOKHBI ObITh BKIIOYEeHbI B b/1?

YEAOBER | !

e POLOT
MEHSET

A\

1)-1;

3)-3.
YEJIOBEK (Nh,Nr,...)

MEHAET (Nh,Nr,...)

POFBOT (Nr,Nh,...)

YEJIOBEK (Nh,...)

POBOT (Nr,.)
20. ITonmyuyuTe npenBapuTeIbHbIE OTHOLIEHUS IS cienyromei nuarpammel ER-tuna. Ckonbko

otHomeHui BoraeT B bJ1? Kakue u3 cneayrommx OTHOMIEHHA TOJDKHBI OBITh BKITFOYeHBI B BJ[?




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

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

21. IlonyuuTe npenBapuTENIbHBIE OTHOLIEHUS AJis cienyromel auarpaMMbl ER-tuna. Ckonpko
otHomenui BoraeT B b/[? Kakue u3 cieayromux OTHOMEHUH JOJKHBI OBITh BKIIFOUCHBI B
bJ?

lo— 2 MEHSIET
\




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

22. [TomyunTe mnpenBapuTeabHbIE OTHOIICHUS Uil chaeayromed guarpammbl ER-tuma.  Ckoybko
oTHomeHui BoraeT B bJ1? Kakue u3 crneayrommx OTHOIMEHHWHA TOJDKHBI OBITh BKITFOYeHBI B BJ[?

1) -1;

2) -2

3) -3.
YEJIOBEK (Nh,Nv,.) MEHAET (Nh.Nr,.) POEOT (Nr,Nh,.) YEJIOBEK (Nh,.) PO5OT
(Nr,.)

23. [lomyunte mnpenBapUTEIbHbIE OTHOWICHUS Ui cieaytomed auarpamMmel ER-tuna. Ckonbko
otHomeHwuid BoineT B B/]? Kakue U3 cienyroniix OTHOMEHUH JOJKHBI OBITh BKIIFOYCHBI B

BJ1?




3) -3.
YEJIOBEK (Nh,Nr,.) MEHSET (Nh.Nr,.) PO5OT (Nr,Nh,.) YEJIOBEK (Nh,.)
POBOT (Nr,.)

24. Ilomyuute npeaBapuTeIbHbIE OTHOIICHUS i chneayroen quarpammbl ER-tuna. Kakue uz
CJIEYIOIINX OTHOIIECHUH JOHKHBI OBITh BKITFOUEHBI B BJ[?

YETOBEK POKOT

m

BOCC 1 .,
_9_‘ PYKOBO T

R R MO3I

AT
‘‘‘‘‘

1) YEJIOBEK (Nh,...)
2) YEJIOBEK (Nh, Nr,.)
3) POBOT (Nr,.)
4) MEHAET (Nh,Nr,.)
5) BOCC(cNh,.),
6) MO3I'(bNh,Nh,.),
7) MO3I(bNh,cNh,.);
8) PYKOBOIUT(bNh,cNh,.).
25. Ilonyuute mnpeaBapuTeNbHBIE OTHOIIEHUS i ciuenywoomeid auarpammsl ER-tuna. Ckosbko
oTtHouieHui Boiet B B/1? Kakue u3 ciaenyromux oTHOMIEHUH JOKHBI ObITh BKIIOYEeHbI B b/1?

YEJIOBEK / n POBOT
MEHAE] pheet

R
D -1;
2) -2;
3) -3.

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

Kpumepuu ouenxu
Bun konTpons MuHUMaNbHOE KOJIAYECTBO MaxkcuManpHOE KOJIMYECTBO
0aJUIOB OaJUIOB

DK3aMeHaIMOHHBIA TECT 24 40
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