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Hepeuenb Komnemeuuuﬁ u undukamopoe 00CMUIICCHUA Komnemeuuuﬁ C yKasanuem smanoe qbopmupoeanuﬂ 6 npoyecce 0C60eHun ouc-
UuniuHsvl

Komnerenmus:
OIIK-1. CnocoGeH NpUMEHATh €CTECTBEHHOHAYYHbIE U OOLICHHKEHEPHbIE 3HAHUSA, METO/bl MAaTEMAaTHYECKOr0 aHajau3a M MOJAEIMPOBAHUS,
TEOPETUYECKOTO M IKCIIEPUMEHTAIBLHOTO HCCIIEI0BAHNUS B MPO(PECCHOHANBHOM JeSITETbHOCTH.
WHauKaTophl JOCTHKEHUS! KOMIIETCHLIUU:
OIIK-1.1. 3HaeT OCHOBBI MaTEMaTUKHU, XUMUH, BBIYUCIUTEIbHON TEXHUKH U IPOIPaMMHUPOBAHUS.
OIIK-1.2. YMeeT pemaTh cTaHIapTHbIE IPOQPeCcCHOHATIbHbIE 33Jaul C IPUMEHEHUEM €CTECTBEHHOHAYUHBIX U OOIIEMH)KEHEPHBIX 3HAHUH, Me-
TOZOB MaTEMaTUYECKOT0 aHAIN3a U MOJIECINPOBAHUS.
OIIK-1.3. Bnageer HaBbIKAMU TEOPETUUECKOTO U SKCIIEPUMEHTAIILHOTO UCCIIEA0BAHMS 0OBEKTOB MPO(GECCHOHATBHON JAEATEIbHOCTH.
Komnerenmus:
OIIK-4. CnocobeH y4acTBOBaTh B pa3padOTKe TEXHUUYECKON TOKYMEHTALlUH, CBA3aHHON ¢ MPO(eCcCHOHANIBHOM J1eSTebHOCTHIO C UCIIOb30Ba-
HUEM CTaHJapTOB, HOPM U IIPaBUIIL.
WMHauKaTophl JOCTHKEHUS KOMIIETEHLIUU:
OIIK-4.1. 3naeT OCHOBHBIE CTaHAAPTHI OPOPMIICHHSI TEXHHUECKOW TOKYMEHTAIMU HA PA3JIMYHBIX CTaIUSAX )KU3HEHHOTO IUKJIa MHPOPMAIIMOH-
HOW CHUCTEMBI.
OIIK-4.2. YMeeT NpuMEHATh CTaHIAPThl OOPMIIEHUS! TEXHUYECKON JTOKYMEHTAIUN Ha Pa3jINyYHbIX CTaJWAX KU3HEHHOTO LIMKJIa MHPOpMaIu-
OHHOM CHCTEMBI.
OIIK-4.3. Bnageer HaBbIKaMU COCTABJICHUSI TEXHUUECKON JOKYMEHTAI[MU Ha Pa3IMYHBIX dTanax >KU3HEHHOTO IUKJIa HH(POPMAIIMOHHOMN CUCTe-
MBI.
Komnerenmus:
OIIK-8. CriocobeH MpUMEHATh MaTeMaTHUECKUE MOJIENH, METO/bl U CPEACTBA MPOEKTUPOBAHMS MH(POPMAIIMOHHBIX U aBTOMATU3HMPOBAHHBIX
CHUCTEM.
WMHauKaTophl JOCTUKEHUS KOMIIETEHLIUU:
OIIK-8.1. 3HaeT mMaremMaTuky, METOJOJIOTHIO W OCHOBHBIE METOJbl MATEMAaTUYECKOTO MOJEIMPOBAHUS, KJIIACCU(UKALIUIO U YCIIOBUS TpUMeE-
HEHUSl MOJeliel, MeTOAbl M Cpe/ICTBa.
OIIK-8.2. YMeeT npoBOAUTh MOJEIMPOBAHHUE MPOLIECCOB U CUCTEM C NMPHUMEHEHHUEM COBPEMEHHBIX HHCTPYMEHTAIBHBIX CPEJCTB.
OIIK-8.3. Bnageer HaBbIKaMH MOJIETTUPOBAHUS U MPOECKTHUPOBAHUS HH(DOPMALIMOHHBIX U aBTOMATHU3WPOBAHHBIX CUCTEM.



Nuaukaropsl 10-

Jranbl GopMHPOBAHHS B Npolecce 0CBOCHHS TUCIUIIHHBI

CTHKEHHUsI KOMIIe- Jlekuuu IIpakTuyeckue JlaboparopHble KypcoBoii npoekT HaumeHoBaHuUe olle-
TeHI U 3aHATHSA 3aHATHSA (pa6otra) HOYHOI0 CPe/iCTBA
OIIK-1.1 Paszgensr muc- | Pasnensl nucuuniuiel | Pa3gensl  OUCHUIIIIMHEBI He npenycmotpen Pacuetno-rpaduueckue

uurmIuHel 1-6. | 1-6. 3-6. y4€OHBIM TIJIAHOM paboThI, TECT
OIIK-1.2 Paszgensr muc- | Pasnensl nucuuniniel | Pa3gensl  OUCHUIIIMHBI He npenycmotpen Pacuetno-rpaduueckue
UUIIMHGL 1-6. | 1-6. 3-6. y4€OHBIM TIJIAHOM paboThl, TECT
OIIK-1.3 Paznenst nuc- | Paznmens! aucuuninunel | Pazaensl  QUCHUIUTUHBL He npenycmotpen PacuetHo-rpadguueckue
UUIIMHGL 1-6. | 1-6. 3-6. y4€OHBIM TIJIAHOM paboThl, TECT
OIlK-4.1 Pazpensr  nuc- | Pazgensl qucuuninunel | Pa3nensl  AMCHUIUIMHBL He npenycmotrpen PacuetHo-rpaduueckue
UUIIMHe 1-6. | 1-6. 3-6. y4€OHBIM TIJITAHOM paboThl, TECT
OIlK-4.2 Pazpensr  nuc- | Pazgensl qucuunnunel | Pa3nensl  AMCHUIUIMHBL He npenycmotpen PacuerHo-rpaduueckue
UUIIMHGL 1-6. | 1-6. 3-6. y4€OHBIM TIJIAHOM paboThl, TECT
OIIK-4.3 Paznenst nuc- | Paznmens! aucuuninuael | Pazaensl  QUCHUIUIIMHBL He npenycmoTrpen PacuetHo-rpaduueckue
UUIIMHe 1-6. | 1-6. 3-6. y4€OHBIM TIJIAHOM paboThl, TECT
OIIK-8.1 Paznensr  nmuc- | Pazgensl qucuuiuivesl | Pasgensl  ITUCHUIIIIMHBL He npenycmotpen Pacuetno-rpaduueckue
UUIIuHeI 1-6. | 1-6. 3-6. y4eOHBIM TJIAHOM paboThl, TECT
OIIK-8.2 Paznensr  nmuc- | Pazgensl qucuuiuivesl | Pasgensl  ITUCHUIIIIMHBL He npenycmotpen Pacuetno-rpaduueckue
UUIiIuHel 1-6. | 1-6. 3-6. y4eOHBIM TIJIAHOM paboThl, TeCT
OIIK-8.3 Paznensr  nmuc- | Pazgensl qucuuiuivesl | Pasgensl  ITUCHUIIIIMHBL He npenycmotpen Pacuetno-rpaduueckue
UUIIMHe 1-6. | 1-6. 3-6. y4eOHBIM TIJIAHOM paboThl, TeCT




Ilepeuensv oyenounvix cpedocme no oucyunaune (MooyJio)

OueHovHbIe CPpeACTBA Koa-Bo Min, 6a/u10B Max, 6au10B
(0a3oBbIi YPOBEHDb) (moOBBIIIEHHBIH YPO-
BEHb)
Pacuerno-rpaduueckue pa- 3 36 60
OOTBI
Tect 1 24 40
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87 -100

OTtanaHO

OHeHKa «OTJIMYHO» BBICTABJIACTCA CTYACHTY, €CJIM TCOPETUICCKOE COACPIKAHUE KypCa OCBOCHO IMOJHOCTBIO, 0e3 Ipo-
6CJ'IOB; HCYCPIIBIBAIOLIE, ITOCIICA0BATEIIbHO, YETKO U JIOTUYCCKU CTpOfIHO n3jarac€t MaTepuall; CBO60,I[HO CIIPAaBJIACTCA C
3aga4aMu, BOIIpoCaMu U JPpyruMH BUJAaMU IMTPUMCHCHUA 3HaHHI71; HCIOJIB3YCT B OTBCTC JOTIOIHUTCIIBHBIN Martcpual BCC
npeaAyCMOTPCHHBIC IIPOT paMMOfI 3aJaHH BBIIIOJHCHBI, KAYCCTBO MX BBITIOJTHCHHS OLICHCHO YHCJIOM 6&HHOB, OIH3KUM K
MaKCUMAJIBHOMY,;, aHAJIUSUPYCT IOJTYYCHHBIC PE3YJIbTATHI, IPOIABJIACT CAMOCTOATCIIBHOCTD IPU BBIITOJIHEHHUH 3aJlaHul

74 - 86

Xopomio (

O1eHKa «XOPOILO0» BBICTABISIETCS CTYICHTY, €CIIM TEOPETUIECKOE COJEePKaHUE Kypca OCBOEGHO IOIHOCThIO, HE00X0-
JTUMBIE MTPAKTUYECKNUE KOMIIETEHIINK B OCHOBHOM c(hOPMHPOBAHBI, BCE MPEAYCMOTPEHHBIE IPOTPaMMOi 00ydeHHsI
yueOHbI€ 3a7aHUS BBIIOIHEHBI, KAYECTBO UX BBINOJIHEHUS 1OCTATOYHO BbIcOKOe. CTyIEHT TBEpO 3HAECT MaTepuall,

TPaMOTHO H IO CYIIECTBY M3JIaraeT €ro, He NOMyCKas CYIIECTBEHHBIX HETOYHOCTEH B OTBETE HA BOIIPOC.

60-73

Y noBieTBO-
pHTENBHO

OrneHKa «yI0BIETBOPUTENBHOY» BBICTABISETCS CTYIEHTY, €CITH TEOPETUUECKOe CoiepKaHue Kypca OCBOSHO YaCTHYHO,
HO MIpOOEbl He HOCST CYIIECTBEHHOTO XapakTepa, OOJMBIIMHCTBO MPEIYCMOTPEHHBIX TPOTrpaMMON 3a1aHHH BBITIOJTHE-
HO, HO B HUX UMEIOTCS OIIMOKH, IPY OTBETE Ha MOCTaBJICHHBIM BOIPOC CTYIEHT AOIYCKAaeT HETOYHOCTH, HEIOCTATOYHO
IpaBUIIbHBIE GOPMYINPOBKH, HAOIIONAIOTCS HAPYILLIEHHUS JIOTHYECKON TOCIIEAOBATEIbHOCTH B U3JIOKEHUH MIPOrPaMM-
HOTI'0 MaTepuaa.

Huxe 60

Heynosnerso-
PUTEITHHO

OreHKa «HEeyTOBIETBOPUTENBHOY BBICTABIISETCS CTY/ACHTY, €CJIM OH HE 3HAeT 3HAYMTENHbHOM 4acTH MPOrpaMMHOTO Ma-
Tepuaia, JOIMYCKaeT CYIIECTBEHHbIE OIIMOKU, HEYBEPEHHO, C OOJBIINMH 3aTPYJHEHUSIMH BBIIOJIHAET MPAKTHUECKUE
paboTbl, HEOOXOANMBIE MPAKTHYECKHE KOMIIETEHIIMH HE COPMUPOBAHbI, OOJIBIIMHCTBO MPEYCMOTPEHHBIX IPOrpaM-
Moii 00yueHHs y9eOHBIX 3aJaHUi HE BBIMOJIHEHO, KAYeCTBO UX BBIMOJHEHHS OI[CHEHO YKCIIOM 0aJuIoB, OJIM3KHM K MU-

HUMAJIbLHOMY




MuHucTepcTBO HayKH U BbIciiero oopazosanus Poccuiickoit denepanmu
HuxHexkaMCKUl XUMHUKO-TEXHOJIOTMYECKUN UHCTUTYT ((usuan)
(enepanbHOro rocyJapCTBEHHOTO OIOY)KETHOTO 00pa30BaTEIbHOIO YUPEKICHUS
BBICILIETO 00pa30BaHMs
«KazaHckuii HalMOHAIBHBIN UCCIIEOBATEIbCKUN TEXHOJIOTUYECKUN YHUBEPCUTET»

®daxkynpTeT UHPOPMAIIMOHHBIX TEXHOJIOTUN
Kadenpa napopManimoHHBIX CUCTEM M TEXHOJIOTHI
Hanpasnenue noarorosku 09.03.02«MHpopMaiioHHbIe CUCTEMBI U TEXHOJIOTHUN

Komrmuiekt 3aganuii 17151 BEINOJHEHUS PACYETHO-IPaPUUIECKUXpadoT
0 TUCUHUILIMHE «AHaNIU3 1 00paboTKa TaHHBIX)

PacyeTrHo-rpajduueckas padora 1.
Nmnoptuposars NumPy nox numMenem np.
HanedaraTts Bepcuio u KOH(UTypaIHIo.
Coznath BekTOp (0JHOMEpHBINA MaccuB) pazMepa 10, 3an0IHEHHbBIN HYIISIMHU.
Coznatp BekTop pazmepa 10, 3aroHeHHBIH eJMHUIIAMH.
Co3znarb BexkTop pazmepa 10, 3anoHeHHBIN YuciIoM 2.5.
Kak monyunts qokymeHTanuio o gynkuuu numpy.add U3 koMaHIHOM cTpoKu?
Coznarp BexkTop pazmepa 10, 3anoIHEeHHBIN HYJISIMH, HO TIATHIN 3JIEMEHT paBeH 1.
Co3natb BeKTOp co 3HaueHusiMu ot 10 1o 49.
. Pa3BepHyTb BEKTOD (IIE€PBBIN CTAHOBUTCS MOCIEAHUM).
10. Coznats matpuily (aByMepHblii MaccuB) 3x3 co 3HaueHusiMH oT 0 10 8.
11. HaiiT nHaeKCHl HEHYJIEeBBIX AyieMeHToB B [1,2,0,0,4,0].
12. Co3patb 3x3 eIMHUYHYIO MaTpULLy.
13. Coznath MaccuB 3x3x3 co city4ailiHBIMU 3HAUEHUSIMU.
14. Coznats maccus 10x10 co ciry4aliHBIMM 3HAYEHHUAMHU, HATH MUHUMYM U MaKCUMYM.
15. Co3natsb ciydaifHbiii BeKTOp pazmepa 30 1 HallTH CpelHee 3HAUCHHE BCEX DJIEMEHTOB.
16. Coznats matpuity ¢ O BHyTpH, U 1 Ha rpaHHLax.
17. BBIACHUTB pe3yabTaT CIEAYIOINX BBIPAKECHUMN.
18. Jlan maccuB pa3mepHoctH (6,7,8). KakoB unaekc (X,y,z) COTOro 3neMeHTa?
PacuerHo-rpadguyeckas padora 2.
1. BBIMOAHUTH HEOOXOIMMBIE HACTPOUKUIS paboThI ¢ OubIroTekoi Pandas.
2. Yrenwue u3 csv-daiina.
3. BreimonHUTE BHIOOPKY KOJOHOK.
4.
5.

SRS o

[TpoBenuTe npenoOpabOTKyY NaHHBIX.
[Toctpoiite rpaduku.
PacueTHo-rpadmueckas padora 3.
BrinonnuTe 00paboTKy 6071b1110r0 00beMa JaHHBIX U3 csv-(aitna. [IpumMensis onuH u3 me-
TOJIOB MHTEJIJIEKTYaJIbHOTO aHAlIN3a, PEIINTE 3a/1a4y IPOrHO3UPOBAHUS 1I€JIEBOT0 apameTpa.
BeimonHNTE BH3yann3anuio pe3yinbTaToB.
Kpumepuu oyenxu

Bun xonTpoOns MuHMMaNnbHOE KOJIMYECTBO MaxkcumanabHOe KOJTMYECTBO
0am1oB 0a/u10B
Pacuerno-rpaduueckas padora 1 12 20
PacuerHo-rpaduueckas pabota 2 12 20
PacuerHo-rpaduueckas pabota 3 12 20
Hroro 36 60




MunucTepcTBO HayKu U Bbicuiero oopasosanus Poccuiickoit denepannu
HuxHexkaMCKUl XUMHUKO-TEXHOJIOTMYECKUN UHCTUTYT ((usuan)

(benepanbHOro rocyAapCTBEHHOTO OI0/IKETHOTO 00pa30BaATENBLHOTO YUPEXKICHUS

BBICHICTO 06p330BaHI/I$I

«Kazanckuit HaHHOHaHLHBIﬁ HCCJICI[OBaTeJII)CKI/Iﬁ TEXHOJIOTUYSCKUMN YHUBCPCUTCT»

®daxynpTeT HHPOPMALIMOHHBIX TEXHOJIOTUIN
Kadenpa nadopmaimoHHBIX CHCTEM B TEXHOJIOTHIA
Hanpasnenue noarorosku 09.03.02«MH}popmaninoHHbIe CUCTEMBI U TEXHOJIOTHUI
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[IpumepHBIe BONIPOCH TECTa
0 TUCITUIIMHE K AHAJIU3 U 00padOTKa TaHHBIX)»

3anaun cucreM noaaepxku npunstus pemenuit (CIIIIP).

Apxurekrypa CIIIIP.

baser ganueix B CIITIP.

Yro takoe OLTP-cucremsl.

HeadbdexruBHocth ucnonbszoBanust OLTP-cuctem miis aHanm3a JaHHBIX.
[Tepeunciure TpeOOBaHMUS, IPEIBABISEMBIC K JAHHBIM.

KakoBa koHLenIus XpaHUIuIa JaHHbIX ?

[lepeuncnure cBOMCTBA XPAHUIIHII JTAHHBIX.

Du3nyYecKue XpaHWINIIA TaHHBIX.

. BuptyanbHbie XpaHUIHINA JaHHBIX.

. Beibepute U3 criricka akTyaiabHbIE TIPOOIEMbI CO3JaHUS XPAHHIIUII TAHHBIX.
. Pactionoskute sTamnel opranu3aniy XpaHWIUI JaHHBIX B TIOPSJIKE UX CIICIOBAHMUS.
. Kakue Buibl JaHHBIX MOTYT XPAaHUTHCA B XPaHWIMILAX JAHHBIX.

. Kakast Mozienp JaHHBIX Ha3bIBAETCS MHOTOMEPHOM.

. BeIOepuTe BepHoe onpenenenne OLAP-cuctem.

. ABenaguate npasuna Koana:

. Kakue nogcucremsl BxoaaT B coctaB OLAP-cuctem.

. Bunet OLAP-cucrewm:

. UTo BKJIFOYAEeTCS B NOHATHE «3HAHHUE?

. BeiGepute BepHOE yTBEPKICHHE OTHOCUTEIHHO MOHATUN «MH(OPMAIUS U «ITaHHBIE.
. Kakue 3amaun penaer HHTEIIEKTyalIbHbIA aHATIN3 JAHHBIX?

. UTo Takoe «MalmHHOE 00yUIEHUEY.

. Kakue Monenu Ha3pIBaroTCs MpeacKa3aTeIbHbIMU?

. [lepeuncnure Tanbl HHTEIUIEKTYATILHOTO aHAIKN3a B TTOPSIIKE UX CIIEJCTBUA.
. Knaccudukanus kak 3aaya MHTEIIEKTYalIbHOTO aHAIHM3a — ATO:

. Perpeccust kak 3amaya HHTEIIEKTYaIbHOTO aHAIN3a — 3TO:.

. Beibepute MeToab! IpeCcTaBIeHNs PE3yIbTaTOB aHATIN3a..

. [IporHo3upoBanme Kak 3a/1a4ya HHTEIUICKTYaIbHOTO aHaJInu3a — ATO

. Uto mpezacTaBiseT co0o0ii BU3yaau3ausl.

. Jnst xakux 3amgad npumensiercs metoy NaiveBayes?

. Ans Kakux 3aa4 NpUMEHSAETCS METO ONTIOPHBIX BEKTOPOB?

. st kakux 3a1a4 IPUMEHSAETCS METO/I «OJIMKalIIero coceaa?

. Ans pemenns Kakux 3a/1a4 NPUMEHSIOTCS HEMPOHHBIE ceTh?

. Beibepute XapakTepUCTUKU aCCOIMATUBHBIX TIPABHIL:

. B uem nenp anroputma Apriori?

. [lepeuncnure METOBI KIIACTEPHOTO aHATU3A.

. Kak n3mepsieTcst Mepbl OJIM30CTH B QJITOPUTMAX KJIACTEPU3AIINH?



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

KakoBo Haznauenue crangapra CWM?
Ilepeuncnure 3agaumn ctanaapra CRISP.

Kakue nHCTpyMEHTBI MOKHO OTHECTH K MHCTPYMEHTAM MHTEIIEKTYaJIbHOTO aHaIn3a’?
Co3pnatb BekTop pazmepa 10, 3an0JHEHHBIN HYJISIMU, HO TISATHIMA 3JIEMEHT paBeH 1.

Coznarb BekTop co 3HaueHusmu ot 10 go 49.
Pa3BepHyTh BEeKTOD (TIEPBBIN CTAHOBHUTCS MOCIICTHIM).

Coznarb matpuily (IByMepHbIi MmaccuB) 3x3 co 3HaueHusimu ot 0 10 8.

Haiitn nunaekcel HeHyneBbIX 351eMeHToB B [1,2,0,0,4,0].

Kakue HacTpoiiku HE0OXOIMMO BBIITOIHUTHUIS paboThl ¢ 6bubnmorekoit Pandas.

BeimotHuTE yTeHne U3 csv-daiina.
BrinonanuTe BEIOOPKY KOJIOHOK.
[TpoBeauTte nmpenoOpadOTKy JTaHHBIX.
[Toctpoiite rpaduky.

Kpumepuu OUCHKU

OneHo4Hble cpeacrea MuHuMaJjJbHoe KOJUYECTBO

0aJ1710B

MakcumajbHOe KOJIHYEeCTBO
0aJ1710B

Tect 24

40
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