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Ilepeuenv komnemenyuii U UHOUKAMOPOE 0OCHIUNCEHUA KOMNEMEeHUUIL C YKA3aHUEeM IMAanoe hopmuposanus é npo-
yecce 0C60eHUA OUCUUNTIUHbL

OIIK-1 CnocoGeH nMpuMeHsTh €CTECTBEHHOHAYYHbIE U OOILIEMHKEHEPHBIE 3HAHUS, METObl MATEMATUUYECKOTO aHAIN3a U MO-
JETUPOBAHNS, TEOPETUUECKOTO U IKCIIEPUMEHTAIILHOTO UCCIIEI0OBaHUS B PO(HEeCCUOHATBHOU NEATeTLHOCTH;

OIIK-1.1 3HaeT OCHOBBI MaTE€MATUKH, XUMHUH, BBIYUCIUTEILHON TEXHUKHU U IPOTPAMMUPOBAHUS

OIIK-1.2 Ymeer pematb cTaHZapTHBIE TPO(EecCHOHATbHBIE 3a7a9d ¢ MPUMEHEHHEM €CTECTBEHHOHAYYHBIX U OOIICHHKE-
HEPHBIX 3HAHWI, METOJIOB MATEMATUYECKOT0 aHAJIM3a U MOJICIUPOBAHUS

OIIK-1.3 Bnageer HaBbIKaMU TEOPETHUECKOTO U IKCIEPUMEHTAIBHOTO HCCIEAOBAHUS OOBEKTOB MPOGECCHOHANBHON Jes-
TEJIbHOCTH

OIIK-2 CniocoOeH NOHUMATh MPUHIUITBI PAOOThI COBPEMEHHBIX MHPOPMAIIMOHHBIX TEXHOJOTUN U MPOTPaAaMMHBIX CPEJICTB, B
TOM YHCJIe OT€YECTBEHHOTO MPOU3BO/ICTBA, U UCIIOJIb30BATh X MPHU PEIICHUHU 3a/1a4 TPO(PECCHOHATILHOM NESITEIIbHOCTH;

OI1K-2.1 3Haet mpuHIUIIBEI pabOTHl COBPEMEHHBIX MH(POPMAITMOHHBIX TEXHOJOTUNA U MPOTPAMMHBIX CPEJICTB, B TOM YHUCIIE
OTE€UECTBEHHOI'O MMPOU3BOCTBA, IPH PEIICHUH 3a7a4 MPOPECCUOHANIBHON AeITEIHHOCTH

OIIK-2.2 YmeeT BbIOMpATh COBpEMEHHbBIE WH()OPMAITMOHHBIC TEXHOJIOTHH M MPOTPAMMHBIE CPEJICTBA, B TOM YHCIIC OTEYe-
CTBEHHOT'O ITPOU3BOCTBA, MPU PEIICHUH 3a7a4 MPOPECCUOHAIBHON AESTENbHOCTU

OIIK-2.3 Brnaneer HaBbIKaMH NMPUMEHEHUS COBPEMEHHBIX MH(DOPMAIIMOHHBIX TEXHOJIOTUH M MPOrPAMMHBIX CPEJCTB, B TOM
YHCJIe OTEYECTBEHHOTO TIPOU3BOJICTBA, IIPHU PEIICHUH 3a/1a4 TPO(PEeCCHOHATLHOM NESITEIbHOCTH

OIIK-9. CriocobeH ocBauBaTh METOJUKH UCTIOIb30BAHUSI IPOTPAMMHBIX CPEACTB AJI PEIICHUS MPAKTUYECKUX 3a/a4.

OI1K-9.1. 3HaeT METOIMKHN UCTIOIB30BaHUS MPOrPAMMHBIX CPEJCTB ISl pELICHUSI TPAKTUYECKUX 3a]1a4.

OIIK-9.2. YMeeT ncronb30BaTh MPOrpaMMHBIE CPEACTBA I PELICHUS IPAKTUYECKUX 3aa4.
OI1K-9.3. Bnaneer HaBbIKAMU HUCIIOJIb30BAHUS ITPOIPAMMHBIX CPEJICTB AJIsl PELICHUS IPAKTUYECKUX 3a/a4.



HNuaukaropsl 10-

Jranbl (OpMHUPOBAHUSA B MPOLIECCE OCBOCHHS M CHUIIUHbBI

CTHIKEeHUsI KOMIIe- Jlexuun IIpakTuyeckue JlaGopaTopHbie KypcoBoii npoekTt HauMmeHoBaHHe olle-
TeHUHH 3aHATHSA 3aHATHSA (pabora) HOYHOTO CPeACTBA
OIIK-1.1 Pasnensr guc- | Pasmensl quctniuiniel | Pa3gensl  AUCHUILIAHEL He mpegycmotpen Pacuerno-rpaduueckue

IUTITAHEL 1-6. | 1-6. 3-6. y4eOHBIM TJIIAHOM paboThI, TECT
OIIK-1.2 Pasnensr guc- | Pasmensl quctniuinHel | Pa3gensl  AUCHUILIAHEL He mpegycmotpen Pacuerno-rpaduueckue
IUTTAHEL 1-6. | 1-6. 3-6. y4eOHBIM TJIAHOM paboThI, TECT
OIIK-1.3 Paszpgensl guc- | Pasnensl nucuuniubel | Pa3gensl  MUCHUIIIMHBL He npenycmorpen Pacuerno-rpaduueckue
IUTITAHEL 1-6. | 1-6. 3-6. y4eOHBIM TJIIAHOM paboThI, TECT
OIIK-2.1 Pasnensr guc- | Pasmensl quctniuinHel | Pa3gensl  AUCHUILIAHEL He mpegycmotpen Pacuerno-rpaduueckue
IUTTAHEL 1-6. | 1-6. 3-6. y4eOHBIM TJIAHOM paboThI, TECT
OIIK-2.2 Pasnensr guc- | Pasmensl nuctuiuiniel | Pa3gensl  AUCHUILIAHEL He mpegycmotpen Pacuerno-rpaduueckue
IUTITAHEL 1-6. | 1-6. 3-6. y4eOHBIM TJIAHOM paboThI, TECT
OIIK-2.3 Paszpgensl auc- | Pasnensl nucnuniubel | Pa3gensl  MUCHUIIIMHBL He npenycmorpen Pacuerno-rpaduueckue
IUTITAHEL 1-6. | 1-6. 3-6. y4eOHBIM TJIIAHOM paboThI, TECT
OIIK-9.1 Paszpgensl muc- | Pasnensl nucnuniuiel | Pa3aensl  TUCIUIIIMHE He npenycmotpen PacuetHo-rpaduueckue
UUIIuHG 1-6. | 1-6. 3-6. y4eOHBIM TUTAHOM paboThI, TECT
OIIK-9.2 Paszpgensl muc- | Pasnensl nucuuniuiel | Pa3aensl  MUCIHUIIIMHE He npenycmotpen PacuetHo-rpaduueckue
UUIIuHeI 1-6. | 1-6. 3-6. y4eOHBIM TUTAHOM paboThI, TECT
OIIK-9.3 Paszngensl muc- | Pasnensl nucuuniuiel | Pa3aensl  MUCHUIIIMHE He npenycmotpen PacuetHo-rpaduueckue
UUIIuHb 1-6. | 1-6. 3-6. y4eOHBIM TTAHOM paboThI, TECT




Ilepeuensy oyenounvix cpedcme no oucyunaune (Mooyno)

OueHo4YHbIE CpeACTBA Koj-Bo Min, 6aa0B Max, 6a/1;10B
(0a30BbIi1 YpOBEHbD) (MOBBIIEHHBIH YPO-
BEHb)
PacuerHo-rpaduueckue pa- 3 36 60
00TBI
Tecr 1 24 40




IIkana OUECHUBGAHUA

Mu¢pposoe | Boipaxkenue B | CioBecHoe Kpurepun o11eHKH HHANKATOPOB JAOCTHKeHUs PU (popMe KOHTPOJIS:
BbIpaKeHHe o0ajiax: BbIpaKeHHe 3ayer
5 87-100 OtanaHO (3a-
YTEHO)
4 74 - 86 Xoporo (3a-
ureHo) OreHKa «3a4TE€HO» BBICTABIISETCS CTYIEHTY, €CJIA OTBETHI Ha BOMPOCHI TI0 TEMaM JITUCITUTLINHBI ITOCIIE0BATENbHEI, JI0-
THYECKH W3JIOKEHBI, TOMYCKAIOTCsS He3HAUNTEIbHBIE HEJOUETHl B OTBETE CTYAEHTA, TAKHE KaK OTCYTCTBHE CAMOCTOS-
3 5073 TTS— TEJIHHOTO BBIBOJIA, PEUEBBIC OITUOKY U IIP
pUTENBHO (3a-
YTEHO)
2 Huxe 60 HeynonerBo- | O1ieHKa «HE 3a4TEHO» BBICTABISECTCA CTYACHTY, €CIU CTYJCHT HE 3HACT OCHOBHBIX MOHSTHA TEMbl NHUCLUUIUIMHBI, HE
PUTENHFHO |OTBEYAET Ha JOMOJHUTENbHBIC U HABOISIINE BOTIPOCHI MTPETIOIaBaTEs.

(HEe3auTeHO)




MuHuCcTEpCTBO HAYKH U BhICIIEro 00pa3oBaHus Poccuiickoit @enepanuu
HuxHexkaMCKUil XMMHUKO-TEXHOJIOTMUECKUN UHCTUTYT ((pusman)
(benepaabHOro rocy1apCTBEHHOIO OIOPKETHOTO 00pa30BaATEIBHOIO YUPEXKICHUS
BbICILIET0 00pa30BaHMs
«KazaHcknii HaMOHATIBHBINA UCCIIE0BATEILCKUNA TEXHOIOIMUECKUI YHUBEPCUTET

®daxynpTeT UHPOPMALIMOHHBIX TEXHOJIOTUN
Kadenpa nandpopmaimoHHBIX CHCTEM U TEXHOJIOTUN
Hanpasnenue noarorosku 09.03.01 «Mudopmatrka U BEIYUCTUTENbHAS TEXHUKA

KomrmuiekT 3aganuii 171 BHIIOTHEHHS pacUeTHO-TpaPUuecKuxpadoT
MO TUCIUIUINHE «AHAIN3 U 00padOTKa TaHHBIX»

PacuetHo-rpadguueckasn padora 1.

Nmnoptuposats NumPy o umenem np.
Hamneuwarats Bepcuo 1 KOHPHUTYpaIHIO.
Co3znath BeKTOp (OAHOMEPHBIN MaccuB) pazmepa 10, 3amoTHEeHHBIN HYJISIMU.
Co3znarb BekTop pazmepa 10, 3anoJHEHHBIN eAUHULIAMU.
Co3pnate BekTop pazmepa 10, 3an0JHEHHBIN YucioM 2.5.
Kak monyunts nokymeHranuio o GpyHkiuu numpy.add U3 KOMaHAHOM CTPOKU?
Co3natb BekTop pazmepa 10, 3an0JHEHHBIN HYJISIMU, HO TISATHINA 3JIEMEHT paBeH 1.
Co3znarb BekTOp co 3HaueHusimu ot 10 1o 49.

9. Pa3BepHyTh BEKTOD (IIEPBBII CTAHOBUTCS MTOCIICTHUM).

10. Co3patp MaTpuny (IByMepHbII MaccuB) 3x3 co 3HaueHHUstMH OT 0 10 8.

11. HaitTu nHaekcel HEHYJIEeBbIX 351eMeHTOB B [1,2,0,0,4,0].

12. Co3natb 3x3 €IMHUYHYIO MATPHUILY.

13. Co3nate maccuB 3x3x3 cO cydailHBIMU 3HAYEHUSIMHU.

14. Co3natb maccuB 10x10 co cirydaliHbIMHM 3HAUEHUSMH, HATH MUHUMYM U MakCUMYM.
15. Co3nath cityyaliHblii BEKTOp pazMepa 30 1 HAlTH CpelIHEEe 3HAUYCHHE BCEX AJIEMEHTOB.
16. Co3nars Matpuny ¢ 0 BHyTpH, U | Ha rpaHuIaX.

17. BBISICHUTH pe3yJIbTaT CIEAYIOUIUX BhIPAXKEHUM.

18. Jlan maccuB pasmepHoctu (6,7,8). KakoB uHIekc (X,y,Z) COTOTO 3NeMeHTa?
Pacuerno-rpaduyeckas padora 2.

1. BbIMONIHUTE HEOOXOIUMBIE HACTPOUKHUAIS paboThl ¢ 6ubimmoTekoit Pandas.

2. UYrenwue u3 csv-daiina.

3. BrmonHUTE BHIOOPKY KOJIOHOK.

4

5

e R

[IpoBeaute npenoOpabOTKy JaHHBIX.
[TocTpoiiTe rpadukmy.
PacuetHo-rpadguueckasn padora 3.
BrimonmauTe 06paboTky 60Jb110T0 00BEMa JaHHBIX U3 csv-(aitna. [IpumMensst oquH u3 mMe-
TOJIOB MHTEIJJICKTYaJIbHOTO aHAJIN3a, PEIINTE 3a/1a4y IPOrHO3UPOBAHUS 1IEJIEBOT0O ITapameTpa.
BebimoHuTE BU3yann3anuio pe3yibTaToB.
Kpumepuu oyenku

Bun xouTpons MuHMMaIbHOE KOJIMYECTBO MaxkcumanbHOE KOJIMYECTBO
6aJI0B 6aJ10B
Pacuerno-rpaduueckas padota 1 12 20
PacuerHo-rpaduueckas pabota 2 12 20
PacuerHo-rpaduueckas pabota 3 12 20
Hroro 36 60




MuHuCcTEpCTBO HAYKH U BhICIIEro 00pa3oBaHus Poccuiickoit @enepanuu
HuxHexkaMCKUil XMMHUKO-TEXHOJIOTMUECKUN UHCTUTYT ((pusman)

(benepabHOTO rOCYJapCTBEHHOTO OIOKETHOTO 00pa30BaTEIbHOTO YUPEKICHUS

BBICHICTO O6p8.30BaHI/IH

«Kazanckuit HaIII/IOHaJIBHLIﬁ I/ICCJICIIOBaTeJII)CKI/Iﬁ TEXHOJIOTNYECKUMI YHUBCPCUTCT»

®daxynapTeT HHPOPMALIMOHHBIX TEXHOJIOTUN
Kadenpa nadpopmaimoHHBIX CHCTEM U TEXHOJIOTUN
Hampasnenue noarorosku 09.03.01 «Mupopmatrka v BEIYUCIUTENbHAS TEXHUKA
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IIprmepHbIE BOPOCHI TECTA
0 JUCHUILTUHEKAHAIN3 U 00pabOTKa TaHHBIX»

3anauu cucreM nogaepxkku npunsatus pemenuit (CIIIIP).

Apxurektypa CIIIIP.

ba3e1 gannsix B CIIIIP.

Yto takoe OLTP-cucremsl.

HesddexruBHocTs ucnonsizoBanuss OLTP-cuctem s ananuza JaHHBIX.
[Tepeuncnure TpeOOBaHMS, MPEIBABIICMbIE K JAHHBIM.

KakoBa koHLenIus XpaHuiaumia 1aHHbIX?

Ilepeuncnure cBOMCTBA XPAHWIHII TAHHBIX.

du3nuecKue XpaHWInIla TaHHbIX.

. BuptyanpHbie XpaHWIHINA JaHHBIX.

. BerbepuTe u3 criiricka akTyajabHbIC IPOOJIEMBI CO3/IaHUST XPAHWIUII TaHHBIX.
. Pacmionosxute sTarnsl opraHu3anuy XpaHWINI JaHHBIX B MTOPSIAKE UX CIICOBAHUS.
. Kakue Bubl JaHHBIX MOTYT XpaHUTHCS B XPAHWIHINAX JaHHBIX.

. Kakast Mozie1b JTaHHBIX Ha3bIBAE€TCS MHOTOMEPHOM.

. BeIOepuTe BepHoe omnpenenenue OLAP-cuctem.

. ABenaguate npasuna Konna:

. Kakue noacucremsl Bxomat B coctaB OLAP-cucrem.

. Buaer OLAP-cucrem:

. UTo BKIIIOYAETCS B HOHATHE «3HAHUEY?

. BeiGepute BepHOE yTBEPKIACHHE OTHOCUTEIHHO MOHATHA «MH(OOPMAITUS» U «TaHHBIEY.
. Kakue 3agauu penaer HHTEIJIEKTyaIbHBIA aHATU3 TaHHbBIX?

. UTo Takoe «MalmHHOE 00yUYeHHEe.

. Kakue Monenu Ha3pIBaroTCs peacKka3aTeIbHbIMU?

. [lepeuncnure Tanbl HHTEIUIEKTYaILHOTO aHAIN3a B MOPSIAKE UX CIICICTBHUS.
. Kimaccudukanus kak 3aada HHTEIUIEKTYaIbHOTO aHAIHM3a — 3TO:

. Perpeccus kak 3aaua HHTEIUIEKTYaIbHOTO aHAIN3a — 3TO:.

. BerbepuTe MeToapl IpeICTaBICHNS PE3YIbTATOB aHATN3A.:.

. [IporHo3upoBanKe Kak 3a/1a4ya HHTEUICKTYaJIbHOT'O aHaIu3a — 3TO

. Uto mpeacrapiseT co0oil BU3yalIu3ausl.

. st kakux 3amad nmpumensiercs meto NaiveBayes?

. st Kakux 3a7a4 MPUMEHSETCA METOJ OIIOPHBIX BEKTOPOB?

. st kakux 3aa4 MPUMEHSETCS METO/ «OJIFKaIIero cocena?

. Jns pemienus Kakux 3a1a4 NPUMEHSIOTCS HEMPOHHBIE CETH?

. BerbepuTe XapakTepuCcTUKH aCCOIMATUBHBIX MTPABHIIL:

. B uem niens anropurma Apriori?

. [lepeuncnute METOBI KIIACTEPHOTO aHATIU3A.

. Kak n3mepsiercst Mmepbl OJIM30CTH B aITOPUTMAaxX KJIaCTEPU3AIINH?



38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.

KakoBo Haznauenue ctangapra CWM?
[lepeuncnure 3anauu crangapra CRISP.

Kakne HHCTpYMEHTBI MO’KHO OTHECTH K MHCTPYMEHTaM MHTEJJIEKTYaJIbHOTO aHayn3a’?
Coznate BexTop pazmepa 10, 3a110JIHEHHBIN HYJIIMHU, HO IISATBIA 2JIEMEHT PaBeH 1.

Co3nathk BEeKTOp co 3HaYeHus MU oT 10 10 49.
Pa3BepHyTh BEKTOp (TEPBBIN CTAHOBUTCS MOCIEIHUM).

Coznarp MaTpuily (IByMepHbIi MaccuB) 3x3 co 3HadeHusiMu oT 0 70 8.

Haiitu unnekcel HeHyneBbIX 31emeHToB B [1,2,0,0,4,0].

Kaxkune HacTpoiiku He0OX0IMMO BBITIOJIHUTHJIA paboThl ¢ Onbmmorekoit Pandas.

Brimonnaute uteHue u3 csv-gaiina.
BeimonanTe BEIOOPKY KOJIOHOK.
[IpoBeaute npenoOpabOTKy JaHHBIX.
[TocTpoiiTe rpadukmy.

Kpumepuu oyenku

OueHo4YHbIE CpeACTBA MunnMajabHoe KOJIUIeCTBO

0aJ1710B

MakcuMaJbLHO€E KOJINYECTBO
0aJ1710B

Tect 24

40
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