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Ilepeuenv Komnemenyuit U UHOUKAMOPOE OOCMUNICEHUSA KOMNEMEeHYUIL ¢ YKA3AHUEM IMAN08 PopmMuposanus  npoyecce 0C60eHUs Ouc-
YUNJTUHBL
Kommerenmus:
OIIK-1. CnocoGeH MpUMEHATh €CTECTBEHHOHAYYHbIE M OOLICHMHXCHEPHBIC 3HAHMS, METOABl MaTEMaTHYECKOrO aHAlW3a U MOJCTUPOBAHMS,
TEOPETUYECKOIr0 U IKCIIEPUMEHTAIBHOTO UCCIIEIOBaHUS B MPOGECCHOHATBHON ACSITENbHOCTH.
WNHauKkaTopbl JOCTUKEHUS] KOMIIETEHIIUU:
OIIK-1.1. 3HaeT OCHOBBI MATEMATHKH, XUMHUH, BBIYUCIUTEIbHON TEXHUKU U POTPAMMHUPOBAHUSI.
OIIK-1.2. YMeeT pemaTh cTaHAapTHBIE TPOPECCHOHATBHBIE 3a/1a4l C MPUMEHEHHEM €CTECTBEHHOHAYYHBIX U OOLICHH)KEHEPHBIX 3HAHUH, Me-
TOJIOB MaTEMAaTUYECKOTO aHaJIM3a U MOJICTHUPOBAHUS.
OIIK-1.3. Bnageet HaBbIKAMU TEOPETUUECKOTO U IKCIIEPUMEHTAIBHOTO UCCIIE0OBAHUS 00BEKTOB NMPO(ECCHOHAIBHOM JeSITETbHOCTH.
Kommerenmus:
OIIK-2. CnocoOeH UCIoJIb30BaTh COBpEMEHHbIE NHPOPMALIMOHHBIE TEXHOJIOTHH U MIPOrPaMMHBIE CPEJICTBA, B TOM YHUCIIE OTEYECTBEHHOTO TPO-
U3BO/JICTBA, IIPH PELICHUH 3a]1a4 NMPOPEeCCUOHAIBHOMN 1eATEeIbHOCTH.
WNHauKaTophl JOCTUKEHUS] KOMIIETEHIIUU:
OIIK-2.1. 3naer coBpeMeHHbIE HH()OPMAITMOHHBIC TEXHOJIOTHH M IIPOTPAMMHBIE CPEJCTBA, B TOM YHCJIE OTEYECTBEHHOT'O MPOU3BOJICTBA, MPHU
pelIeHnH 3a1a4 TpopeCcCUOHATIBHOMN e TEbHOCTH.
OIIK-2.2. YmMmeet BoIOUpaTh COBpEMEHHbBIE HH()OPMAITMOHHBIC TEXHOJIOTHH M TIPOTPAMMHBIE CPEJICTBA, B TOM YHCJIE OTEYECTBEHHOTO MPOU3BO/I-
CTBa, IPU PELICHUH 33134 MPO(HEeCCHOHAIBHON JeATeIbHOCTH.
OIIK-2.3. Braneer HaBbIKaMU MPUMEHEHHSI COBPEMEHHBIX HH(POPMAIMOHHBIX TEXHOJIOTHI ¥ IPOTrPAMMHBIX CPEJICTB, B TOM YHCJIC OTEYECTBEH-
HOT'O IPOM3BOJICTBA, IPU PEUICHUH 33124 NPO(HEeCCHOHATBHON eI TEeTbHOCTH.
Kommerenmus:
OIIK-9. CniocoGeH ocBanBaTh METOAMKH UCIIOIB30BAHUS IPOTPAMMHBIX CPEJICTB JUISl PEIICHHsSI TPAKTHYECKUX 3ajay.
WuaukaTopsl JOCTHKEHHUS] KOMIIETEHIIUU:
OIIK-9.1. 3HaeT METOAMKY MCIOIB30BAaHUS IPOTPAMMHBIX CPEACTB JUIsl pELICHUS IPaKTUYECKUX 3a/au.
OIIK-9.2. YMmeeT ucnonab30BaTh NpOrpaMMHbBIE CPEJICTBA JJIsS PEIICHUS MPAKTUYECKUX 3a]1a4.
OIIK-9.3. Bnageer HaBbIKaMH UCIIOJIB30BAHUS IPOIPAMMHBIX CPEJICTB AJIs PELIEHUS MPAKTUUECKUX 3a/1a4.



Nuauxkaropsl

Jranbl GopMHPOBAHHS B Npolecce 0CBOCHHUS THCIUNIHHBI

JOCTHKEHUS Jeknun IIpakTuyeckue JlabopaTropHble Kypcosoii npoekTt HaunMeHoOBaHue ole-
KOMIIeTEHIIUH 3aHATHSA 3aHATHSA (pabora) HOYHOI'0 CPeJICTBA
OIIK-1.1 Pasnensr nuc- | Pasmens! nuctmiummesl | Pasmensl  QUCHUIUIMHEL He mpexycmoTpen Pacuerno-rpaduueckue
UUIuHel 1-6. | 1-6. 3-6. y4eOHBIM TIIIAHOM paboThI, TECT
OIIK-1.2 Pasnensr nuc- | Pasmens! muctmiummesl | Pasgensl  QUCHUIUIMHEL He mpenxycmoTpen Pacuerno-rpaduueckue
UUIIuHel 1-6. | 1-6. 3-6. y4eOHBIM TIJIAHOM paboThI, TECT
OIIK-1.3 Paszgensr muc- | Pasnensl nucnuniuiel | Pa3aensl  TUCHUIIIMHE He npenycmotpen Pacuerno-rpaduueckue
UUIIMHel 1-6. | 1-6. 3-6. y4eOHBIM TIJIAHOM paboThI, TECT
OIIK-2.1 Pasnensr nuc- | Pasmens! muctniummesl | Pasmensl  QUCHUIUIMHEL He mpenxycmoTpen Pacuerno-rpaduueckue
uUIIMHel 1-6. | 1-6. 3-6. y4eOHBIM TIJIAHOM paboThI, TECT
OIIK-2.2 Pasnensr nuc- | Pasmens! muctniummesl | Pasmensl  QUCHMIUIMHEL He mpexycmoTpen Pacuerno-rpaduueckue
UUIIMHel 1-6. | 1-6. 3-6. y4eOHBIM TIJIAHOM paboThI, TECT
OIIK-2.3 Paszgensr muc- | Pasnensl nucuuniunisl | Pa3aensl  TUCHUIIIMHE He npenycmotpen Pacuetno-rpaduueckue
uuIIMHel 1-6. | 1-6. 3-6. y4eOHBIM TJIAHOM paboThl, TECT
OIIK-9.1 Paszgensl guc- | Pasnensl nucnuniubsl | Pa3gensl  MUCHUMIIMHBL He npenycmorpen Pacuerno-rpaduueckue
IUTUTAHEL 1-6. | 1-6. 3-6. y4€OHBIM TIJITAHOM paboTHI, TECT
OIIK-9.2 Paszgensl jauc- | Pasnensl mucuuniubsl | Pa3gensl  TUCHUIIIMHBL He npenycmorpen Pacuerno-rpaduueckue
IUTUTAHEL 1-6. | 1-6. 3-6. y4eOHBIM TIJITAHOM paboTHI, TECT
OIIK-9.3 Paszgensl jauc- | Pasnensl mucuuniubsl | Pa3gensl  TUCHUIIIMHBL He npenycmorpen Pacuerno-rpaduueckue
IUTUTAHEL 1-6. | 1-6. 3-6. y4€OHBIM TIJITAHOM paboTHI, TECT




Ilepeuensv oyenounvix cpeocme no oucyuniune (Mooyno)

OueHovHbIe CpeaACTBA Koa-Bo Min, 6a/u10B Max, 6a/10B
(0a30BbIil YPOBEHD) (MoOBBILLIEHHBIN YPO-
BEHb)
Pacuetno-rpaduueckue pa- 3 36 60
OOTBI
Tect 1 24 40




HlIkana ouenusanus

IMu¢posoe | Boipa:kenue B | CioBecHoe Kpurtepum o11eHKH HHINKATOPOB I0CTHKeHUs TPU (opMe KOHTPOJIS:
BbIpa:KeHHe o0ajax: BbIpa:KeHHe 3ayer
5 87-100 OtnuaHo (3a-
YTEHO)
4 74 - 86 Xoporio (3a-
ureno) OreHKa «3a4TEHO» BBICTABIISIETCS CTYIEHTY, €CJIM OTBETHI Ha BOMPOCHI TI0 TEMaM IUCITUILINHBI ITOCIIE0BATENbHBI, JIO-
TUYECKH W3JIOKEHBI, TOMYCKalOTCsS He3HAYNTEIbHBIE HEJJOUETH B OTBETE CTYACHTA, TaKHE KaK OTCYTCTBHE CAMOCTOS-
3 5073 TTS— TEJIHHOTO BBIBOJIA, PEUCBBIC OIUOKH U TP
puTenbpHO (3a-
YTEHO)
2 Huxe 60 HeynonerBo- | O1ieHKa «HE 3a4TE€HO» BBICTABISAETCA CTYACHTY, €CIU CTYJCHT HE 3HACT OCHOBHBIX MOHSITHM TEMbl NUCLUUILIUHBI, HE

PUTEIBHO OTBC€YACT HA AOIIOJIHUTCIIBbHBIC U HABOAAIINUE BOIIPOCHI IIPEIIOaaBaTEIIA.

(me3auTeHo)




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 09.03.01 «MudopmaTrka v BEIYUCTUTENbHAS TEXHUKA

Komruiekt 3aganuii 17151 BBINOJHEHUS pacYeTHO-IpapuuecKuxpadoT
MO TUCUHUILTMHE «AHAINU3 U 00pabOTKa TaHHBIX)

Pacuerno-rpaduyeckas padora 1.
HNmnoprupoBars NumPy nnox umenem np.
HaneudaraTts BepcHio 1 KOH(PUTypaIuio.
Co3natp BekTOp (0AHOMEPHBIN MaccuB) pasmepa 10, 3aroTHEHHBIN HYISIMH.
Co3natb BekTOp pazmepa 10, 3an0JIHEHHBIN €IUHULIAMHU.
Coznate BexTop pasmepa 10, 3ar10JIHEHHBINH YiCiIoM 2.5.
Kaxk monyunts nokyMeHTanuio o GyHKIuyu numpy.add u3 KkoMmaHIHOM CTpOKU?
Coznatp BexTop pazmepa 10, 3a110JIHEHHBINM HYJIIMHU, HO ISATHIA 2JIEMEHT paBeH 1.
Co3nath BeKTOp co 3HaueHusiMu oT 10 g0 49.

9. Pa3BepHYTH BEKTOD (NIEPBBIA CTAHOBUTCS MOCIEIHIM).

10. Co3znatp marpuny (I1ByMepHbIii MmaccuB) 3x3 co 3HaueHusMu oT 0 10 8.

11. HaliTu nHaekcol HeHyJeBbIX 3neMeHToB B [1,2,0,0,4,0].

12. Co3nath 3x3 eAMHUYHYIO MATPHUILY.

13. Co3narb MaccuB 3x3x3 co cilydalilHBIMU 3HAUEHUSMHU.

14. Co3narb maccuB 10x10 co ciaydailHbIMU 3HAYEHUAMH, HAWTHA MUHUMYM U MaKCUMYM.
15. Co3natb cimyuaiinblit BekTop pazMepa 30 u HaliTU cpe/iHee 3HaU€HHE BCeX JIEMEHTOB.
16. Co3nare maTpuny ¢ O BHyTpH, 1 1 Ha rpaHuIiax.

17. BeIACHUTD pe3yabTaT CAEAYIOLUX BbIPAKEHUH.

18. Jlarn maccuB pazmepHocTtH (6,7,8). KakoB nHAEKC (X,Yy,Z) COTOTO 37eMeHTa?
PacuerHo-rpadguyeckas padora 2.

1. BpIMOJHUTH HEOOXOIUMBIE HACTPOUKHIIIA paboThI ¢ Onbamorekoit Pandas.

2. UYrenwue u3 csv-(paiina.

3. BrimonHuTE BHIOOPKY KOJIOHOK.

4.

5.

PN R DD =

[TpoBenuTte nmpenoOpabOTKy JTaHHBIX.
[octpoiite rpaduku.
Pacuerno-rpaduyeckas padora 3.
BrimonnauTe 06paboTKy 60b110r0 00BeMa JaHHBIX U3 csv-(aiina. [Ipumenss ogux u3 me-
TOJIOB MHTEIUIEKTYaIbHOTO aHAIN3a, PEIIUTE 33/1a4y ITPOTHO3UPOBAHMS IIEJIEBOTO MTapaMeTpa.
BrinonHuTe BU3yanu3anuio pe3yabTaToB.
Kpumepuu oyenxu

Bupg xouTpons MuHMMaIbHOE KOJIMYECTBO MakcuMalibHOE KOJIUYECTBO
0aJlII0B 0aJlII0B
PacuerHo-rpaduueckas padora | 12 20
Pacuetno-rpaduueckas pabora 2 12 20
Pacuetno-rpaduueckas padora 3 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 09.03.01 «MudopmaTrka v BEIYUCIUTENbHAS TEXHUKA»
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[IpumepHbIe BOMPOCHI TECTA
M0 TUCIUTITMHEeKAHAIU3 U 00pabOTKA TAHHBIX)

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
0aJ1710B

Tect 24

40
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