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Ilepeuens komnemenyuil u UHOUKAMOPOE OOCMUINICEHUA KOMNEMEHUUI C YKAZAHUEM IMANO08 hOPMUPOCAHUA 6 NPOUECcCe OCEOCHU
OUCUUNTIUHDBL
Komnerennus:
OIIK-5. CnocoGeH pemiaTh 3aJaydl pa3BUTUS HAyKU, TEXHUKH M TEXHOJIOTUH B OOJACTH YIPABICHHUS B TEXHUYECKHX CHCTEMaX C y4yeTOM
HOPMAaTHUBHO-IIPABOBOTO PETYJIMPOBAHNUS B Cepe HHTEIUIEKTYaIbHOW COOCTBEHHOCTH.
WMHauKaTOpB! JOCTUKEHHSI KOMIIETEHIUU:
OIIK-5.1. 3HaeT OCHOBBI MHTEIEKTYAJIbHBIX MpaB Ul BBIABIEHUS, yueTa, 0OecreueH sl IPaBOBOI OXPaHbI Pe3yIbTATOB MHTEIIEKTYalbHOM
JEATEIIBHOCTH U PACTIOPSKEHUS UMU.
OIIK-5.2. YMeeT monb30BaThCsl OCHOBAMHU HMHTEIUIEKTYAIbHBIX MpPaB Ul BBISBICHUS, ydeTa, 0OecreueHus! MpaBOBOH OXpaHBl PE3yJIbTaTOB
MHTEIJIEKTYJIbHOU JEATEIIBHOCTH U PACTIOPSKEHUS UMH, B TOM YHCIIE B LIEAX PAKTUYECKOTO TPUMEHEHUS.
OIIK-5.3. Brageet HaBbIKaMu TIPEABAPUTEIHLHOTO MTPOBEACHUS TATEHTHBIX MCCIIEAOBAHHUM M MTATEHTHOTO TTOMCKA.
Kommerenus:
OIIK-6. CiocoGeH pa3pabaTeiBaTh M HUCIIOJIB30BaTh JITOPUTMBI W NPOTPAMMBI, COBPEMEHHbIE MH(OPMALMOHHBIE TEXHOJIOTHH, METOIBI H
CpeICTBa KOHTPOJIS, AMArHOCTMKM M YIPABICHMs, MPUTOJHBbIE I MPAKTUYECKOro IMpUMEHEHHs B cdepe cBoel NpodeccHoHaTbHON
JIEATEIbHOCTH.
MHauKaTOps! JOCTUKEHHSI KOMIIETEHIUU:
OIIK-6.1. 3HaeT OCHOBBI COBPEMEHHBIX HH()OPMAITMOHHBIX TEXHOJIOTHH, CPEICTB KOHTPOJIS, TUATHOCTUKU M YIPABJICHUSI.
OIIK-6.2. YMeeT aHanu3MpoOBaTh BO3MOXHOCTH COBPEMEHHBIX HH(POPMALMOHHBIX TEXHOJOIMH, CpPEACTB KOHTPOJsS, JUATHOCTHUKU U
YIOPaBIEHUS C LIEIbI0 UX MPAKTUUYECKOTO TPUMEHEHUS.
OIIK-6.3. Bnageet HaBbIKaMU MCIIOJIb30BaHMs BEIOPAHHBIX HMH()OPMAIIMOHHBIX TEXHOJIOTUI, CPECTB KOHTPOJIS, TUATHOCTUKU U YIPABJICHUS.
Komnerennus:
OIIK-9. CnocoGeH BBIMONHATh 3KCIEPUMEHTHI IO 3aJaHHBIM METOJUKaM M 00pabaThlBaTh pPE3yJbTaTbl C HNPUMEHEHHEM COBPEMEHHBIX
MH(POPMALMOHHBIX TEXHOJIOTUN M TEXHUYECKUX CPEJICTB.
WMHauKaTOpsl JOCTUKEHHSI KOMIIETEHIUU:
OIIK-9.1. 3HaeT coBpeMEHHbIE METOIUKHU POBEACHUS U 00paOOTKU Pe3yIbTaTOB SKCIIEPUMEHTA.
OIIK-9.2. YMeeT aHanu3upoBaTh U MPUMEHATh COBPEMEHHbBIE METOIUKHU MPOBEACHUS U 00paOOTKHU pe3ysIbTaTOB KCIIEPUMEHTA.
OIIK-9.3. BnayneeT HaBbIKaMH IMOCTAHOBKH 33/1a4 ¥ BBIIIOJIHAET HKCIIEPUMEHTHI 110 IPOBEPKE KOPPEKTHOCTU HAyYHO-OOOCHOBAHHBIX PEIIECHUH B
00J1aCTH ynpaBJeHUs] B TEXHUUECKUX CUCTEMaX.



HNuaukaTopsl Jtanbl HOPMUPOBAHUSA B IPOLIECCE OCBOECHMS U CIUTIUHbBI
JOCTHKEeHH S Jleknuu IIpakTuyeckue JlabopaTopHble KypcoBoii npoekTt HauMeHoBaHHUe
KOMIICTCHIIMU 3aHATHUSA 3aHATUA (paﬁoTa) OLIEHOYHOI'0 CPEACTBA
OIlIK-5.1 Paznenst Paznensl nucruruiunet | He MPELyCMOTPEHBI He npeagycmotpen PacuetHo-rpaduueckue
JACIIUTUTUHBI 1-2. Y4eOHBIM TIJITAHOM y4eOHBIM TIJITAHOM padoTHI,
1-2. 9K3aMEHALMOHHBIN TECT
OIIK-5.2 Paznensr Paznensr qucrummasl | He MIPETYCMOTPEHBI He npenycmotpen Pacuetno-rpaduueckue
IUCIAILINHBI 1-2. y4eOHBIM TLIAHOM y4e0HBIM TUTAHOM paboThI,
1-2. SK3aMEHAIIMOHHEIA TECT
OIIK-5.3 Paznensl Pazpensr nucnunnunel | He [IPELyCMOTPEHBI He npenycmorpen PacuerHo-rpaduueckue
JUCIUILTAHBI 1-2. y4eOHBIM [IAHOM y4eOHBIM TUIAHOM paboThl,
1-2. 9K3aMEHALMOHHBIN TECT
OIIK-6.1 Paznenst Paznenst quctumnunsl | He MIPEyCMOTPEHBI He npenycmotpen PacuetHo-rpaduueckue
TUCIIAILINHBI 1-2. y4eOHBIM TTAHOM Y4eOHBIM IJIAHOM paboThI,
1-2. 3K3aMEHAIIMOHHEIA TECT
OIIK-6.2 Paznenbl Pazpens! nucnunnune! | He IIPELyCMOTPEHBI He npenycmorpen PacuerHo-Tpaduueckue
TUCIUTLTAHBI 1-2. y4eOHBIM TIIAHOM y4eOHBIM TIAHOM paboThl,
1-2. SK3aMEHAIlMOHHBIN TECT
OIlK-6.3 Paznenbl Paznenst nuctumuiunel | He MPEyCMOTPEHBI He npenycmotpen PacuetHo-rpaduueckue
JACIIUTUTUHBI 1-2. y4eOHBIM TIJITAHOM Y4EOHBIM IIJITAHOM paboTHI,
1-2. 9K3aMEHALMOHHBIN TECT
OIIK-9.1 Paznensl Paznensr qucrummasl | He MPETYCMOTPEHBI He mpenycmotpen Pacuerno-rpaduueckue
JUCIUTLTAHBI 1-2. y4eOHBIM TIAHOM y4eOHBIM TUTAHOM paboThl,
1-2. SK3aMEHAIIUOHHEIA TECT
OIIK-9.2 Paznenst Pasznensl nucuumuiunel | He npexycMotrpensl | He npexycmorpen PacuerHo-Tpaduueckue
JTUCITUTUTIHBI 1-2. y4eOHBIM TIJITAHOM Y4EOHBIM TIJITAHOM paboTHI,
1-2. 9K3aMEHALMOHHBIN TECT
OIIK-9.3 Paznensr Paznensr qucrummasl | He MIPETYCMOTPEHBI He npenycmotrpen Pacuetno-rpaduueckue
TUCIUAILINHBI 1-2. y4eOHBIM TIAHOM y4eO0HBIM TUTAHOM paboThI,
1-2. 3K3aMEHAIIMOHHEIA TECT




Ilepeuenv oyenounvix cpedcme no oucyunaune (M0ooyno)

OueHo4YHbIE CpPeACcTBA Koia-Bo Min, 6a10B Max, 6a110B
(0a30BbIi YPOBEHbD) (MOBBILLIEHHBI
YPOBEHb)
PacuerHo-Tpaduueckue 2 36 60
paboOThI
DK3aMEHAIIMOHHBIN TECT 1 24 40




IlIkana ouenusanusn

Hudposoe | Boipa:xxenue B | CiioBecHoe KpuTtepuu oneHky HHIMKATOPOB JT0CTHKEHUS IPH (popMe KOHTPOJISL:
BbIpaKeHHe 0aJsnax: BbIpaxeHHe JK3aMeH / 3a4eT ¢ OLIeHKOM
5 87-100 Ormmyao | OueHKa «OTJIMYHO» BBICTABISIETCS CTYICHTY, €CIH TEOpETHYECKOe CojAep)KaHHe Kypca OCBOEHO MOJHOCTHIO, 0e3
(3autreHo) |mpoOENoB; HWCHYEPNBIBAIOIIE, IOCICIOBATEIbHO, YETKO U JIOTUYECKM CTPOWHO U3JIaraeT MaTepuait, CBOOOJHO
COpaBisIeTCsl C 3aJadamMHd, BONpPOCAMU W JPYTUMHU BHJAMU TPUMEHEHUS 3HAHUM; HCHONb3YyeT B OTBETE
JIOTIOJTHUTENIbHBIN MaTepuall BCE MPEAyCMOTPEHHbIE IPOrpaMMOM 3aJaHHs BBINOJHEHBI, KAUECTBO WX BBIIOJIHEHHUS
OIICHCHO YHCJIOM OayyioB, ONWM3KMM K MaKCHMaJbHOMY; aHaJU3UPYeT IOIYYCHHBIC pE3yIbTaThl; IPOSBISICT
CaMOCTOSATEIBHOCTD MPU BBIMOJIHEHUH 3aJaHUI
4 74 - 86 Xopouio  |OLeHKa «XOpOIIO» BBICTABISETCS CTYACHTY, €CIHM TEOPETHUYECKOE COIEPKAHHE Kypca OCBOCHO IOJHOCTBIO,
(3auTeH0) |HEOOXOAMMEIE TpPAKTUYECKHEe KOMIIETEHIIMM B OCHOBHOM C(OPMHpPOBaHBL, BCE MPEAYCMOTPEHHBIE MPOrpaMMOn
O6y‘-ICHI/I}I yqeGHme 3aJaHusl BBIIIOJIHCHBI, KAUCCTBO HX BBIIIOJHCHHA JOCTATOYHO BBICOKOC. CTYILCHT TBEPAO 3HACT
MaTCpuajl, I'paMOTHO U MO CYIIECCTBY M3JIaracT €ro, HE JOMYyCKasd CYHICCTBCHHBIX HETOYHOCTEH B OTBETE HA BOIIPOC.
3 60 - 73 VYnosnerBopu |O1LeHKa «yIOBICTBOPUTEIBHO» BBICTABISICTCS CTYIEHTY, €CIIA TEOPETUUECKOE COJIEP KaHUE Kypca OCBOCHO YaCTUYHO,
TETBHO HO TpoOENsl HE HOCAT CYIICCTBEHHOTO XapakTepa, OONBIMTHHCTBO MPEAYCMOTPEHHBIX IPOTPaAMMON 3aJaHHMA
(3aqTeH0) BBIIIOJTHCHO, HO B HHUX HMCIOTCS OHII/I6KI/I, IIpyu OTBETC Ha MOCTaBJIICHHBIN BOIIPOC CTYACHT AOOIYCKA€T HCTOYHOCTH,
HEJOCTAaTOYHO TMPaBHIbHBIE (OPMYIUPOBKH, HAOIIOAIOTCS HAPYIICHUS JIOTUYECKOW II0CIIEOBATENBHOCTH B
U3JI0’KEHUH MIPOTrPAMMHOIr0 MaTepHaIa.
2 Huxe 60 HeynornerBop|OneHKa «HEYIOBIECTBOPUTEIBHO» BBICTABISETCS CTYIEHTY, €CIM OH HE 3HAET 3HAYUTENBHOW YacTH MPOTPAMMHOTO
HUTCIBHO MaTtepuaia, JOIMyCKacT CYIICCTBCHHBIC OHII/I6KI/I, HCYBCPCHHO, C 6OJII)HII/IMI/I 3aTPpyAHCHUSAMU BBITIOJIHACT MMPAKTUYCCKUC

(HE 3aYTEHO)

paboThl, HEOOXOAMMEIC TPAKTUYECKHE KOMIICTCHIIMA HE C()OpMUPOBaHBL, OOJBIIMHCTBO MPEAYCMOTPEHHBIX
porpaMMoil 0O0y4eHHs1 ydeOHBIX 3alaHuil He BBIMOJHEHO, Ka4eCTBO WX BBINIOJHEHHS OIICHEHO YHCIOM OaJuioB,
OJIM3KMM K MHHHUMAJIEHOMY




MunucTepcTBO HayKH | BbIcIero oopazoBanus Poccuiickoit deneparuu
HwxHekaMCKU XUMUKO-TEXHOJIOTHIECKUN HHCTUTYT ((uinan)
beneparTbHOTO TOCYAaPCTBEHHOTO OFOKETHOTO 00pa30BaTEIHLHOTO YUPEKICHHUS
BBICIIEr0 0Opa3oBaHuUs
«Ka3zaHCkHil HalIMOHAIBHBIA UCCIEN0BATEIILCKUN TEXHOIOTMYECKUN YHUBEPCUTET

®daxynbTeT UHPOPMALMOHHBIX TEXHOJIOTUN
Kadenpa nndopMaliMoOHHBIX CUCTEM U TEXHOJOTUM
Hanpasnenne noarorosku 27.03.04 «YupaBieHUE B TEXHUYECKUX CUCTEMAX)

KomrnekTt 3aganuii 17151 BEIOJIHEHUSI pacueTHO-Tpaduueckux padot
10 TUCIUIUINHE «YTIpaBJIeHUE JaHHBIMHU B CUCTEMAaX YIIPaBICHUS

PacuyerHo-rpadguyeckas padora 1.

NmnoptupoBats NumPy nox nmMenem np.

Haneuarats Bepcuio 1 KOHPUTYpaIHIO.

Co3znatb BekTOp (0AHOMEpHBIN MaccuB) pazMepa 10, 3aroIHEeHHBIH HYJISIMU.
Co3znatb BekTop pa3mepa 10, 3an10JTHEHHBIN €IMHULIAMHU.

Co3znate BekTop pazMepa 10, 3aroaIHEeHHBIA YuciIioM 2.5.
Kak nmomyunts goKyMeHTauio o GpyHkuuy numpy.add u3 komanaHo# cTpoku?
Co3znath BekTOp pazMepa 10, 3aroIHEHHBIA HYJIIMH, HO MATHIN 2JIEMEHT paBeH 1.
Coznate BekTop co 3HaueHusiMu ot 10 10 49.

9. Pa3BepHyTh BEeKTODp (MIEPBBIIl CTAHOBUTCS TIOCIETHUM).

10. Co3nate maTpuity (qByMepHbIid MaccuB) 3x3 co 3HaueHusimu ot 0 110 8.

11. Haiiti mHAEKCH HEHYEBBIX 2emMenToB B [1,2,0,0,4,0].

12. Coznate 3X3 eAMHUYHYIO MATPUILY.

13. Co3gate MaccuB 3x3X3 cO CIydyailHbIMU 3HAYCHUSIMH.

14. Co3nate maccuB 10x10 co cimyyaliHBIMU 3HAUEHUSAMH, HAUTH MUHUMYM U MaKCUMYM.
15. Co3pnate ciay4daitHblil BeKTOp pazmMepa 30 1 HalTH cpeHee 3HAYEHHUE BCEX JIIEMEHTOB.
16. Co3nate matpuny ¢ 0 BHyTpH, 1 | Ha rpaHuIax.

17. BeIsICHUTB pe3ynbTaT CAEAYONINX BBIPAKEHUH.

18. Jlan maccuB pa3mepnoctu (6,7,8). KakoB ungekc (X,y,z) COTOro snemMeHTa?
PacuerHo-rpaguueckas padora 2.

1. BeimosHuTh HEOOXOAUMBIE HACTPOUKHU ISl paboThI ¢ OubaroTekoi Pandas.

2. Yrenue u3 csv-daiina.

3. BromonHuTe BHIOOPKY KOJIOHOK.

4. TlpoBeaute nmpenoOpabOTKy JTaHHBIX.

S. Toctpoiite rpaduku.

Kpumepuu oyenku
Bun xonTpoOsns MuHuUManbHOE KOJIUYECTBO MakcuManbHO€E KOJIMYECTBO
0a/IoB 6ayIoB
PacuerHo-Tpaduueckas padota 1 18 30
PacuetHo-rpaduyeckas padora 2 18 30
Hroro 36 60
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HwxHekaMCKU XUMUKO-TEXHOJIOTHIECKUN HHCTUTYT ((uinan)
beneparTbHOTO TOCYAaPCTBEHHOTO OFOKETHOTO 00pa30BaTEIHLHOTO YUPEKICHHUS
BBICIIEr0 0Opa3oBaHuUs
«Ka3zaHCkHil HalIMOHAIBHBIA UCCIEN0BATEIILCKUN TEXHOIOTMYECKUN YHUBEPCUTET

®daxynbTeT UHPOPMALMOHHBIX TEXHOJIOTUN
Kadenpa nndopMaliMoOHHBIX CUCTEM U TEXHOJOTUM
Hanpasnenne noarorosku 27.03.04 «YupaBieHUE B TEXHUYECKUX CUCTEMAX)

DK3aMeHAIlMOHHBIN TECT
M0 JUCHMIUIMHE «YTIPaBJICHHUE JaHHBIMU B CUCTEMAX YIIPABJICHUS

Bapuant Nel

D,,D,,...,D

1. Ilycte nmaHbl N muoxects N, torna R ecTp OTHOIIEHME Haja STUMHU

MHO>XECTBaMH, €CJINU R C€CTh:
(d,,d,..d) _ deD, .

1) MHOXXECTBO YIOPSIOYCHHBIX KOPTESIKEH BHIA ,rme i iy

2) MHOKECTBO pa3IMYHbIX 3HAYCHUM di €D, ;
3) MHOXeCTBa Di .
2. Pensumonnas 6a3a nanueix (bJl) npeacrasnser coboii:
1) oTHOIIEHUE, cCoepxKaIee BCIO NH(OPMAIINIO, KOTOpas JOJKHA XpaHUThCs B B/1;
2) HabOp BCEBO3MOKHBIX OTHOILICHUIA;
3) COBOKYITHOCTh B3aMMOCBSI3aHHBIX OTHOIICHHWH, COJACPKAIIMX BCIO HH(OPMAIHIO,
KOTOpast TOJHA XpaHuThCs B b/I.
3. IlepBuYHBIN KIIFOU OTHOLIEHMS 3TO - :
1) 3HaueHue aTpubyTa B KOPTEKE;
2) atpubyt (unu Habop arpuOyTOB), KOTOPBIM HCHONB3YeTCS IS OAHO3HAYHOU
UICHTH(QHUKAIINYA KOHKPETHOTO KOPTEKa;
3) 3HaueHUs Bcex aTpUOyTOB B KOPTEXKE;
4) COBOKYITHOCTb BCEX aTpUOYTOB OTHOLLIEHUS;
4. JlyGnupoBaHue JaHHBIX 3TO - :
1) noBTOpeHne aTpuOyTOB B OTHOILIEHUHY;
2) MOBTOpEHHUE 3JIEMEHTA IOMEHA B Pa3IMYHBIX KOPTEXax;
3) nmoBTOpEHHUE FEMEHTA IOMEHA B pa3nu4HbIX B/I;
5. M30bIToyHBIM 1yOIMpOBaHKWEM HA3bIBAETCS TAKOE AyOJIMPOBAHUE, IPU KOTOPOM:
1) yaanenue nyO6auKaToOB B OTHOLIEHUU HE MIPUBOAUT K HOTepe MH(POpMaIuy;
2) nobaBiieHHE HOBBIX JTyOJMKATOB HE MPUBOJIUT K U3MEHEHUIO CTENIEHU OTHOLICHMS,;
3) ynanenue 1y0aMKaToOB HE MPUBOAMUT K U3MEHEHUIO MOLTHOCTH OTHOILICHHUS,
6. Ilycts manel nBa atpulyta A u B, KoTOpBIE MOTYT OBITH COCTaBHBIMU. [ 0BOPST, uTO B
(GYHKIIMOHAIIBHO 3aBUCUT OT A, eClu
1) A sBnsieTca noAMHOKeCTBOM B (B Ka)ablii MOMEHT BPEMEHH);
2) B siBasieTcst moIMHOXKECTBOM A (B KaXKIbIi1 MOMEHT BPEMEHH );
3) nns Kakaoro 3HaYeHWs A CYLIECTBYET POBHO OJIHO CBS3aHHOE C HUM 3HaueHue B (B
KaXX/IbIii MOMEHT BPEMEHH);
4) nuia KaX10ro 3HaueHus B cyliecTByeT poBHO OJHO CBA3aHHOE C HUM 3HaueHHEe A (B
Ka)X/IbIii MOMEHT BPEMCHH).



7. W30bITOYHON (YHKIIMOHAIBHOM 3aBUCUMOCTBIO Ha3bIBAETCS 3aBUCHMOCTH, KOTOpasi:
1) 3aBUCUT OT HECKOJILKUX aTpUOYTOB;
2) MOXeT OBbITh MOJy4YeHa U3 APYTHX UMEIONUXCS (PYHKIMOHATBHBIX 3aBUCUMOCTEH;
3) mopoxkaaer apyrue GyHKIIMOHATBHBIC 3aBUCUMOCTH.
8. MuHMMaNnbHBIM NOKPBITUEM HA3bIBAETCS:
1) MuHUManeHBIH HA0Op (YHKIMOHAIBHBIX 3aBUCUMOCTEH, KOTOPBI IOKPBIBAET BCE
umMeromuecs (pyHKIMOHAIbHBIE 3aBUCUMOCTH;
2) MUHUMaJIbHBIA HAa0Op (YHKIMOHAJIBHBIX 3aBUCHUMOCTEH, KOTOPBIH MOXET OBITh
MOJIyYeH ITyTeM YJaleHHs BceX N30BITOUHBIX (DYHKIIMOHAIBHBIX 3aBUCUMOCTEH;
3) MuHUManbHBIA HaOOp (DYHKIIMOHANBHBIX 3aBUCHMOCTEH, KOTOPBIM MOCTPOEH U3 BCEX
N30BITOYHBIX (DYHKIIMOHAJIBHBIX 3aBUCUMOCTEH.
9. VYcTaHOBHTE COOTBETCTBHE MEXIYy (PYHKIMOHAJIBHBIMM  3aBUCHMOCTSIMU U
U30BITOYHBIMU 711 HUX (YHKIIMOHABHBIMU 3aBUCUMOCTSIMHU

A->B. B->C (A,C)->B — no6asnenue 1
A->B (A,D)->(B,D) — nobGaBnenue
A->R. (A,0)->D —

A->C — TpaH3UTUBHOCTh

10. Ins  cnenyromero Habopa  (QyHKIHMOHAIBHBIX  3aBUCHUMOCTEH  MEPEYUCIUTH
GbyHKIIMOHAIIbHBIE 3aBUCUMOCTH, BXO/ISIINE B MUHUMAJIbHOE MOKPBITHE

"

/ N
OO Ond

1) A->B;
2) B->D;
3) A->C;
4) C->D;
5) B-=>C.
11. llns  crnenmyromero Habopa  (QYHKIIMOHATBHBIX  3aBUCHUMOCTEM  TEPEUYUCIUTH
(GYHKITMOHAIIbHBIE 3aBUCUMOCTH, BXO/ISIINE B MUHUMAIbHOE MTOKPBITHE

T .
- - \M
.--"'f"
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_— ,/3
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1) D->(A,Z) ;

2)(A,Z)->B;



3) A>B;
4) D->B;
5) Z->B.
12. Bo3MOXHBIN KJIFOY OTHOIICHHS IIPEACTABISIET COOOM
1) arpuOyT wiu HaOOp aTpUOYTOB, KOTOPBI MOXXET OBITH HCIOJB30BaH B KadyeCTBE
HepBI/I‘—IHOFO KJII04Ya JaHHOIO OTHOIICHUA,
2) arpuOyT wim HAOOp aTpUOYTOB, KOTOPBI MOXET OBITH HCIOJB30BaH B KadyeCTBE
HepBI/I‘—IHOFO KJIFO4Ya )Iperl"O OTHOLICHUS,
3) arpubyT wiu HabOp aTpuUOyTOB, KOTOPBIA MOXET OBITh HCIIOJIb30BAaH B KAdeCTBE
HepBI/I‘—IHOFO KJIFO4Ya BCCX OTHOHIeHHﬁ;
13. ATpubyT (vm Habop aTpuOyTOB) A TpeACTaBIsAeT COOOM IeTePMUHAHT aTpuOyTa (MiIn
Habopa atpubyToB) B, eciu
1) A siBIIsieTcs BO3MOKHBIM KIIFOUOM OTHOIIEHUS, Coiepxariero B;
2) A pyHKIMOHAIBHO 3aBUCUT OT B 1 He 3aBUCHUT OT JIF0OOTO €ro MOJMHOXKECTBA;
3) B pyHKIIMOHATBHO 3aBUCUT OT A M HE 3aBUCHUT OT JIIOOOTO €ro MOJAMHOXKECTBA.
14. OtHomeHne HaxoauTCcs B HopMalbHOU (opme boiica-Kogna torma m Toimpko Torna,
Korja
1) OHO MMeeT eAMHCTBEHHBIN BO3MOXHBIN KITIOY, KOTOPBIH SBJISETCS MIEPBUYHBIM KITFOUOM;
2) OHO UMEET €UHCTBEHHBIN I€TEPMUHAHT, KOTOPBIN SABJISETCS IEPBUYHBIM KIIHOUOM;
3) KaXKJIbIil €ro JeTePMUHAHT SIBIISICTCS BOBMOYKHBIM KITFOYOM;
15. BbIlIOIHUTE TPOEKTUPOBAHUE METOJOM JEKOMIIO3UIUHU IOJIYYUB IPEABAPUTEIHHO
MUHHUMAaJIbHOE TMOKPBITUE JUIS CICAYIOMUX (QYHKIIMOHAIBHBIX 3aBUCUMOCTEH. Y KOKUTE
OTHOIIICHUS, Boleamue B b/I.

O]
o )

B .

D),

D)
4) RiB.C,D)

16. BrimmostauTE IMPOCKTUPOBAHNUEC MCTOAOM JACKOMIIO3MIIUU IIOJYYHB IIPCABAPHUTCIBHO

MUHHUMAaJIBHOE TMOKPBITHE JUIS CICAYIOMUX (QYHKITHOHAIBHBIX 3aBUCUMOCTEH. Y KOKUTE
OTHOWIEHUs, Bomeamue B b/1.

1y Ril4
2) Ri(B
3) Ry(C




4y Rs(4,B,D).

17. BbIlIOIHUTE TPOEKTUPOBAHUE METOJOM JEKOMIIO3UIUMU TMOJIYYUB IPEABAPUTEIHHO
MUHUMAIHHOE MMOKPBITHE IS CIASAYIOMUX (PYHKITMOHATBHBIX 3aBUCUMOCTEH. YKAKHUTE
OTHOWIEHUs, Bomeamue B b/1.

oS00
©

(ABC)
R,(K,C) .
(ABK)
R,(A,D),
( )

18. Honyane [IPpEABAapUTENIbHBIE OTHOLUEHUs MU clenyromen auarpammbel ER-thma.
Cxkonbko otHomeHui BouaeT B bJ1? Kakue u3 cienyronmx OTHOIIEHUNH MOTYT OBITh
BKJIFOUEHBI B B/1?

[PEHOABATETh | RYPC
UHTAET

TIPETTOJJABATEJIB( Nt, Nles, ...

UMTAET ( Nt, Nles, ...)
KYPC| Nles, Mt,...)
19. [TonyuuTe npenBapuTeIbHbIC OTHOILICHUS I Ciledyromer auarpammbl ER-Tuma.

Cxonbko oTHomeHui BoiaeT B b/[? Kakue u3 cienyomux OTHOIICHUH JOIKHBI OBITh
BKJIFOUYEHBI B BJ1?

HPEROIABATED e
] UNTAET '

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

TIPEITONABATE/TB( Nt Nles, ..

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



TIPEITONABATE/IB( Mt,...)
KYPC|( Nles,...)
20. Ilonyunte npenBapuUTeNIbHbIE OTHOIIEHUS s ciedyronieil auarpammbl ER-Tuna.
Ckonbko otHomeHu# BoiaeT B bJ1? Kakue u3 cienyronux OTHOMIEHUHN JOIKHBI ObITH
BKJIFOUEHBbI B B/[?

HPENOABATETL | | 0 ! RYPC

Nies

TIPETIOJJABATEJIb ( Nt, Nles, ...
UNUTAET( Nt, Nles,...)

KYPC| Nles, Mt,...)
TIPEITONABATE/IB( Mt,...)
KYPC|( Nles, ...

21. [Tonyunute npeaBapUTENIbHBIE OTHOWICHHS ISl cienyrounied auarpammbl ER-Tuma.
Cxonbko oTHomeHuit BoiaeT B b/[? Kakue u3 cienyromux OTHOIEHUN JOIKHBI OBbITh
BKJIFOYeHBI B B/1?

HPEINOABATETS | I Ve
1 YHTAET

1)-1;
2) -2;
3) -3.
TIPETIONABATE/IB( Nt Nles, ...

UMTAET (Nt Nles, ...)

KYPC|( Nles, Mt,...)
TIPEITONABATE/IB( Mt,...)
KYPC|( Nles,...)

22. [Tonyunute npeaBapUTENIbHBIE OTHOWICHHS ISl cienyrounied auarpammbl ER-Tuma.
Cxonbko oTHomeHui BoiaeT B b/[? Kakue u3 ciieyromux OTHOIMEHUN JOIKHBI OBbITh
BKJIFOYEHBI B BJ1?

a b

1)-1;
2) -2;
3) -3.
TIPETIOJJABATEJIb( Nt, Nles, ...

UMTAET (Nt Nles, ...)
KYPC| Nles, Mt,...)
TIPEITONABATE/IB( Mt,...)
KYPC|( Nles, ...




23. [lonyunte mpeaBAPUTENBHBIE OTHOLICHHS s cieayromend auarpammbl ER-Tuma.
Cxonbko oTHomeHni BoiaeT B b/[? Kakue u3 ciemyromux OTHOIICHUH JOIKHBI OBITh
BKJIFOUEHBI B B/1?

I" III III ’f:.! .Ilf} "l I H. I TI":: -J’!J m 0 . L‘. v Jl: ’
» :

1)-1;
2) -2;
3) -3.
TIPEITONABATE/TB( Nt Nles, ..

UATAET (Nt Nes,...)
KYPC( Nles,Nt,...)
TPEITOJJABATEJIB( Mt,...)
KYPC|( Nles, ...

24. [lonyunte mpeaBAPUTENBHBIE OTHOLICHHS s cieayromend auarpammbl ER-Tuma.
Kaxkue u3 ciieyronyx OTHOIEHNWH JOJDKHBI OBITh BKJIIOUeHbI B BJ1?

i Nles

HITATHE | "’f I (TP HT
le =7 PYKOBOJIUT T———g| - 700010

1y TPEITOJABATE/IB(Mt,...) .

2y [IPETIONABATE/IB( Nt , Nles,...)
3) KYPC(Ns,...) .

4 YUTAET Nt, Nles,...)
5y LITATHBIA (sNt,...)
6) ACITHPAHT (abt,Nt,...)
7) ACITUPAHT (aNt,sNt,...) .
g) PYKOBOIMT (aNt,sNt ...}

25. Ilonyunute npeaBapUTENIbHBIE OTHOWIEHUS JJIsi cienyrounied auarpammbl ER-Tuma.
Cxonbko oTHomeHui BoiaeT B b/[? Kakue u3 cienyromux OTHOIMICHHUN JOIKHBI OBITh
BKJIFOYEHBI B BJ1?

.|l .'I .P.'l:..'l.'llrJ .!l |.'lg. i ..'r.'l:-. .J'-.'IJ | n |'-" ! 'n"( N
YHTAET ’

b

b

1)-1;



2) -2
3) -3.
TIPEITOJABATE/TB( Nt Nles, ..

UUTAET  Nt, Nles, ...)

KYPC( Nles,Nt,...)
TIPEITOJJABATE/IB( Mt,...)
KYPC|( Nles, ...
BapuanTt Ne2
IIyctes nanbl N vuoxects Dy, D,,.... Dy . Ecnmm MHOXECTBO yNOpsAIOYEHHBIX KOPTEXKEU

d.d,..d ED.
BHIA < 1= N> , TIe dIEDl ,torma R ecrs:
1) eCcTb OTHOIIEHHE HAJl STUMH MHOKECTBAMH;

2) MHOKECTBO Pa3JIMYHBIX 3HAYCHHUIA di €D, ;

3) MHOXXECTBa D .
COBOKYITHOCTh B3aMMOCBSI3aHHBIX OTHOIIECHHUH, coJepKalluX BCIO HWH(OpMaIHIO, KOTOpas
nomxHa xpanutees B b1 (bl) npencrasnser co0oii:

1) oTHOWIEHHE, colleprKalliee BCIO HH(OpMAIIHIO, KOTOpask AOJDKHA XpaHUTbes B b1,

2) HabOp BCEBO3MOKHBIX OTHOIICHHIA;

3) pensuoHHy10 0a3y JaHHBIX.
ATpuOyT (M1 Habop aTpuOYTOB), KOTOPBIM UCIIONIB3YETCS AJIsl OJTHO3HAYHOMN HIEHTUDUKALIUN
KOHKPETHOI'O KOpTeXka 3TO - :

1) 3HaueHue aTpubyTa B KOPTEKE;

2) arpu0Oyt (wnu Habop aTpuOyTOB), KOTOPBIM HCIONB3yeTCS s  OJHO3HAYHOM

uAeHTU(UKAIIMY KOHKPETHOTO KOPTEkKa;

3) nepBUYHBIN KIIFOY OTHOILICHHUS

4) 3HaueHHsI BceX aTpUOYTOB B KOPTEXKE;

5) COBOKYITHOCTh BCEX aTpHOyTOB OTHOIICHUS;
[ToBTOpEHME 31€eMEeHTa JOMEHA B Pa3IMYHbIX KOPTEXKAX 3TO - !

1) ntyGnupoBaHue OTHOIICHUIA;

2) nybnpoBaHue JaHHBIX;

3) noBropenue b/I;
N306b1TOUHBIM qyOIUpOBaHUEM HA3bIBACTCS TaKOe AyOIupOoBaHHE, PU KOTOPOM:

1) yaanenue n1yO6IuKaToB B OTHOLIEHUH HE MPUBOAMT K HOTepe MH(POpMaIuy;

2) nobaBiieHHE HOBBIX JTyOJMKATOB HE MPUBOJIUT K U3MEHEHUIO CTETIEHH OTHOLICHMUS,;

3) ynanenue 1y0aMKaToB HE MPUBOAMUT K U3MEHEHUIO MOLTHOCTH OTHOILICHHUS;
[Tycts manbl nBa atpubyta A u B, koTopbie MOryT OBITH COCTaBHBIMH. Ecimu JUist KaXKaoro
3Ha4YeHus1 B cymiecTByeT pOBHO OJHO CBA3aHHOE C HUM 3HadeHHE A (B KaXIblii MOMEHT
BPEMEHH), TO:

1) A ¢pyHKIIMOHATIBHO 3aBUCHUT OT B (B KaXkplif MOMEHT BPEMEHN);

2) B siBasieTcst moAMHOXKECTBOM A (B KaXKIbIi1 MOMEHT BPEMEHH );

3) nns Kakaoro 3Ha4YeHWs A CYILIECTBYET POBHO OJIHO CBS3aHHOE C HUM 3HaueHue B (B

KaXKIbIi MOMEHT BPEMEHH);

4) ) B ¢pyHKIIMOHATBHO 3aBUCHT OT A.
QOyHKIMOHANbHASL 3aBUCUMOCTh, KOTOpas MOXXET ObITh MOJy4YeHa W3 JPYIHMX HMEIOIIMXCS
(YHKIMOHATBHBIX 3aBUCUMOCTEH:

1) 3aBUCUT OT HECKOJILKUX aTpUOYTOB;

2) Ha3bIBaeTCs N30BITOYHON (PYHKIMOHAIBHOM 3aBHCHMOCTBIO;

3) mopoxxmaer apyrue GyHKIMOHATBHBIC 3aBUCUMOCTH.



8. MuHumanbHbBIE  Ha0Op (YHKIMOHAJIBHBIX 3aBUCHUMOCTEH, KOTOPBI MOKpBIBa€T BCe
umMeronecs: yHKIMOHAIbHbBIE 3aBUCUMOCTH — 3TO::

1) MUHMMAaNBEHOE TOKPBITHE;
2) MUHUMaJIbHBIM  HA0Op (YHKIHMOHAIBHBIX 3aBUCUMOCTEW, KOTOPBIH MOXET OBITh

MOJTy4eH MyTeM yJIaJeHHs BCeX M30BITOUHBIX (DyHKIIMOHATHHBIX 3aBUCUMOCTEH;
3) MUHMMAaJIBHBIA HAa0Op (PYHKIMOHAIBHBIX 3aBUCUMOCTEH, KOTOPBIA MOCTPOEH U3 BCEX
M30BITOYHBIX (DYHKIIMOHATBHBIX 3aBUCUMOCTEH.
9. VYCTaHOBHUTE COOTBETCTBUE MEXIY (PYHKIIMOHATHHBIMHA 3aBUCUMOCTSIMU M U30BITOUHBIMU JIJIS

HUX (I)YHKI_[I/IOHaJ'IBHBIMI/I 3aBUCUMOCTIAMHA

P->Q, Q->R (P,R)->Q — nob6asnenue 1
P->Q (P,S)->(Q,S) — nobasnenue 2
P->Q, (Q,R)->S (P,R)->S — nceBnoTpaH3suTHHOCTH

P->R — TpaH3UTUBHOCTH

10. [dns cnemyromero Habopa (QyHKIIMOHATBHBIX 3aBHCHMOCTEH MEPEUUCIUTh (DYHKIIMOHAIBHBIE
3aBUCUMOCTH, BXOJISIME B MUHUMAJIbHOE TTOKPBITHE

.

@ (7 (s )
L{T_{:’/L)—’L

1) P->Q;
2) Q->S;
3) P->R;
4) R->S;
5) Q->R.
11. /Ina caenyromero Habopa (pyHKIMOHAIBHBIX 3aBUCUMOCTEH MEepeuucInTh (PyHKIHNOHATIbHbIE
3aBUCHMOCTH, BXOJIAIINE B MUHUMAIILHOE MMOKPBITHE

1)S->(P,Z) ;
2) (P,2)->Q ;
3) P->Q;
4) S->Q;
5) Z->Q.
12. AtpulyT nnu Habop aTpulOyTOB, KOTOPBIA MOKET OBITH MCIIOJIB30BAH B KAUECTBE IEPBUUYHOTO



KJTF0Ya JIAaHHOTO OTHOIIEHHS — TO: IPEJCTABISIET OO0
1) BO3MO>KHBIH KJIFOU OTHOILICHUS;
2) atpuOyT wnau HaOOp aTpuOyTOB, KOTOPBIM MOXET OBITH HCIIOJNIB30BaH B KA4eCTBE
MEPBUYHOTO KIIFOYa JAPYroro OTHOIICHHUS;
3) atpubyT wnmu Habop aTpuUOYTOB, KOTOPHIH MOKET OBITh HCIOIB30BAaH B KaueCTBE
MEPBUYHOTO KJIF0Ya BCEX OTHOIICHUH.
13. Ecnu B ¢yHKIIMOHATBHO 3aBUCHT OT A U HE 3aBUCHUT OT JIFOOOTO €ro MOJMHOXKECTBA, TO:
1) A siBsieTcss BO3MOXKHBIM KJIFOUOM OTHOILIEHUS, coaepkaiiero B;
2) A pyHKIMOHAIBHO 3aBUCUT OT B 1 He 3aBUCHUT OT JIF0OOTO €ro MOJMHOXKECTBA;
3) A nipencraBnseT co0oif neTrepMuHaHT B.
14. Ecnu xaxablii JeTepMUHAHT OTHOIIEHUS SIBJISIETCS BO3MOKHBIM KITFOUOM, TO:
1) oTHOIIIEHUE MMEET €UHCTBEHHBIN BO3MOXKHBIA KJTFOY, KOTOPBIN SIBJSIETCS TIEPBHYHBIM
KJIFOYOM;
2) OTHOIIIEHWE WMEET EIWHCTBEHHBIN JIETEPMUHAHT, KOTOPHIA SBJISETCS TMEPBUYHBIM
KIIFOYOM;
3) oTHOLIEHNE HaXOIUTCS B HOpMalIbHOH popme boiica-Koana;
15. BoimonHuTe NPOEKTUPOBAHUE METOJOM  JCKOMIIO3ULIMU  TOJYYUB  MPEABAPUTEIHLHO
MUHUMAJIbHOE TOKPBITHE [UIS CIHEAYIOMHX (YyHKIMOHATHHBIX 3aBUCHUMOCTEH. YKaXUTE
OTHOIIIeHUS, Bomedine B bJI.

L M /ﬂ‘_“-\.\l’
_.{ g p
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16. BeimonHuTe NOpPOEKTHPOBAHWE METOJAOM  JEKOMIIO3UIIMM  TOJYYUB  IIPEABAPHUTEIHHO
MUHMMaJIbHOE TOKPBITHE JUISI CIEAYIOMUX (YHKIMOHAIBHBIX 3aBHCUMOCTEH. YKaXuTe
oTHouIeHus, Bomeamue B b/I.

17. BoinmonHuTe NPOEKTUPOBAHUE METOJOM  JCKOMIIO3ULIUMU  TOJYYUB  MPEABAPUTEIHLHO
MUHUMAJIbHOE TOKPBITHE [UIS CIEAYIOMHUX (YyHKIHOHATBHBIX 3aBUCHUMOCTEH. YKaXUTE
OTHOIIIEHUs, Bomedire B bJI.



18. [lonyuuTte mpenBapuTenbHble OTHOWIEHUs Ui cienyromeid auarpaMmmbl ER-tuma. Ckonbko
otHomeHui BoraeT B b/[? Kakue u3 ciaeayrommx oTHOMIEHUH MOTYT OBITh BKIFOYEHBI B B/1?

HEAOBER ! MEHHET : POBOT

N

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

YEJ/IOBEK (N h,Nr,...)
MEHSAET(Nh,Nr,...)
POBOT (Nr,Nh,...)

19. IlonyunTte npeaBapuTENIbHBIE OTHOLIEHUA Ui cienyromend auarpaMMsl ER-tuma. Ckonbko
otHomeHui BoineT B bJ]? Kakue u3 crnemyromux OTHOIICHUN JOJDKHBI OBITH BKIIOYCHBI B

BJ1?

YEATOBER . MEHSIET POBOT

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

YEJIOBEK (Nh,Nr,...)
MEHSAET(Nh,Nr,...)
POBOT (Nr,Nh,...)
YE/IOBEK (N h,...|
POFOT (Nr,...)

20. ITonyuute npenBapuTelbHbIE OTHOLIEHUS A cienyromei nuarpammbl ER-tuna. Ckoibko
otHomeHui BoinmeT B bJ1? Kakue u3 crnemyromux OTHOIICHUN JOJKHBI OBITH BKIIOYCHBI B

BJI?

HETUBER FOEOT

MEHAET




YEJIOBEK (Nh,Nr,...)
MEHSET (Nh,Nr,...)
POBOT (Nr,Nh,...)
YE/IOBEK (N h,...|
POFOT (Nr,...)

21. Ionyuute mpenBapuTeIbHbIE OTHOLICHUS i cienytouieil auarpammbl ER-tumna. Ckoiibko
otHomeHu BouaeT B bJ1? Kakue u3 ciemyromux OTHOMICHWH TOJDKHBI OBITh BKIIFOUEHBI B

BJ1?

FETORER n POEOT
| MEHHET T

YEJIOBEK (Nh,Nr,...)
MEHSAET(Nh,Nr,...)
POBOT (Nr,Nh,...)
YE/IOBEK (N h, .. |
POEOT (Nr,...)

22. Tlonyuute npenBapuTeNbHbIE OTHOLIEHUS A cienyromei auarpammbl ER-tuna. Ckoibko
otHomeHuid BoineT B BJ]? Kakue u3 crnemyromux OTHOIICHUN JOJKHBI OBITH BKIIOYCHBI B

bA?

HETUBER FOEOT

YEJ/IOBEK (N h,Nr,...)
MEHSET (Nh,Nr,...)
POBOT (Nr,Nh,...)
YE/IOBEK (N h, .. .|
POEOT (Nr,...)

23. Ilonyuute mpenBapuTeabHblE OTHOLICHUS i cienyrouieil auarpammbl ER-tumna. Ckoiibko
otHomeHu BoiaeT B bJ1? Kakue u3 ciemyromux OTHOMICHHWH TOJDKHBI OBITh BKIIFOUEHBI B

BJ1?

HEAOBER POEOT




3) -3.
YE/IOBEK (N h,Nr,...)
MEHSAET(Nh,Nr,...)
POBOT (Nr,Nh,...)
YE/IOBEK (N h, .. .|
POEOT (Nr,...)

24. Tlomyuute TpeABapUTEIIbHBIC OTHOIICHUS IS cleayromeil nuarpammbl ER-tuna. Kakue us
CJIEYIOIINX OTHOIICHUH JTOJKHBI OBITh BKIIIOUEHBI B B/]?

GETOBER POEOT

le 7 PYKOBOJNT =

MO

LOCC

-

% il [
Vi b

1)YEJIOBEK N h,.. |
2)YEJIOBEK (N h,Nr,...)
3)POBOT|Nr,...|

4)MEHSET (Nh,Nr,...)

5) BOCC(cNh,...);

6) MO3TI'(bNh,Nh,...);

7) MO3T' (bN h,cNh,...);

8) PYKOBOZUT (bN h,cNh,...).

25. [lonyuute mpeaBapuTesibHbIE OTHOLICHMS Ui ciedyromeid nuarpamMmbl ER-tuma. Ckoisibko
oTHoweHui Boiner B BJ1? Kakue u3 cineayromux OTHOIIEHHUH JOJKHBI OBITH BKJIIOYEHBI B

bJ?

UETORER - n POBOT

o -
A N

D)-1;
2) -2;

3) -3.

YE/IOBEK (Nh,Nr,...)
MEHSAET(Nh,Nr,...)
POBOT (Nr,Nh,...)
YEJIOBEK [N h,.. |
POBOT (Nr,...)

Kpumepuu oyenku

Bun xoHTpONs MuHuUManbHOE KOJIUYECTBO MakcumManbHO€E KOJIMIECTBO
0amioB OaytoB

DK3aMEHAIIMOHHBIA TECT 24 40
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