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Hepeqeub Komnemeuuuﬁ u undul(amopoe 00CMUIICCHUA Komnemelmuﬁ C yKasanuem smanoe dmpmupoeauuﬂ 6 npoyecce 0C60eHuA ouc-
UuniuHsvl

Komnerenrusi:
VYK-2. CnocobeH npuMeHsITh COBpEeMEHHbIE KOMMYHHKATUBHBIE TEXHOJOTHH, B TOM YHCJIE€ Ha MHOCTPaHHOM(BIX) si3bIKe(ax), AJsl akageMuye-
CKOT'0 U IPO(eCCHOHATBHOTO B3aUMOJICHCTBUSI.

WNHauKaTophl 1OCTUKEHUS KOMIIETCHIIUN:
VYK-2.1. 3Haer npaBwia U 3aKOHOMEPHOCTH JINYHOW U JIENIOBOM YCTHOW U MMCbMEHHON KOMMYHUKAIIMH; COBPEMEHHbBIE KOMMYHHUKATHUBHBIE TEX-
HOJIOTHUHU Ha PYCCKOM U MHOCTPAHHOM $SI3bIKaX; CYIIECTBYIOLINE MPOoQeccCHOHaIbHbIE CO00IIECTBA 1715l TPO(ECCHOHATLHOTO B3aUMOICHCTBUSI.
VK-2.2. YMeeT NpuMeHATh Ha MPAKTUKE KOMMYHHUKATUBHBIE TEXHOJOTUH, METOJBI M CHOCOOBI JIEJIOBOr0 OOIICHHUS IJIsl aKaJeMHYECKOro H
npoheccuoHaNTbHOTO B3aUMO/IEHCTBUS.
VK-2.3. Bnaneer METOIMKON MEXIMYHOCTHOTO JI€JI0BOTO OOLIECHHS HA PYCCKOM U MHOCTPAHHOM S3BIKaX, C IPUMEHEHHEM PO ECCHOHATBHBIX
A3BIKOBBIX (DOPM, CPENICTB U COBPEMEHHBIX KOMMYHUKATUBHBIX TEXHOJIOTHIA.

Komnerenrusi:
[1K-1. Ciocob6en ympaBisath pazputiem b/1.

WNHauKkaTophl JOCTUKEHUS] KOMIIETEHIIUU:
[1K-1.1. 3HaeT coBpeMEHHbIE U MEPCIEKTUBHBIC TEXHOJIOTHH B obsnactu BJl; crmocoObl, TEXHOIOTHH, MEXaHU3MbI KOHTPOJISI YCTICITHOCTH BBI-
MOJTHEHUST OOHOBJIeHUs, MUTparyu b/,
[1K-1.2. YmeeT ocBanBaTh HOBBIE HH(OPMAITMOHHBIE TEXHOIOTHHU B oOactu b/l; HaxoauTe nHpopMaIno, HeOOXOIUMYIO /ISl BEITTOJIHCHHS 3a-
Jla4y 10 YIpaBJIEHUIO U pa3BUTHIO B/I; miaHMpoBaTh, OCYIIECTBIATE MEPONPUATHUS 10 NEPEXOAY Ha HOBYIO Bepcuto b/[ u koHTposnmpoBarts yc-
MEIIHOCTh BBIMOJIHEHUS padoT 10 0OOHOBIIEHHUIO Bepcuu, Murpauuu b/l
[1K-1.3. Bnageer HaBbIKAMH MOHHUTOPHHTA, OCBOCHUS M BHEAPEHUS HOBBIX MH(OPMAIMOHHBIX TexHoJOrui B obsactu BbJl; mianupoBaHus,
MIPOBEJICHUS U aHaJIN3a pe3yIbTaToB 0OHOBIEHUS, MUurpanuu b/I.

Komnerenrusi:
[1K-5. CriocobeH ynmpaBisiTh aHATUTHICCKUMU PaOOTaMH.

WNHauKaTophl JOCTUKEHHUSI KOMIIETEHIIUU:
[IK-5.1. 3HaeT OCHOBBI TEOPUU IPOLIECCHOTO YIIPABICHMUSL.
[1K-5.2. YMeeTr onuchiBaTh OM3HEC-TIPOIIECCHI.
[1K-5.3. Bnazseer HaBbIKaMU OIpeJIeNIEHUS] ICTOYHUKOB MH(POPMALIUK 17151 TpeOOBaHMIA; BEIOOpA METOAOB pa3pabOTKH, THIIOB M aTpUOyTOB Tpe-
OoBaHUI; ompeIeTICHUsI COCTaBa padoT 1Mo pa3padoTke TpeOoBaHM, rpaduka KOHTPOJIBHBIX MEPOTIPUATHI TTO AHATUTUYECKHM.



Nuaaukaropsl

Jranbl GopMHPOBAHHS B Npolecce 0CBOCHHUS THCIUNIHHBI

JOCTHKEHHUS Jlexnuu IIpakTuyeckue JlabopaTropHble Kypcosoii npoekTt HaunMeHoOBaHue ole-
KOMIIeTEHIIU A 3aHATHA 3aHATHA (pabora) HOYHOI'0 CPeJICTBA
YK-2.1 Pazpens! nucuuninuHel | Pa3aenbl JUCHUTLIMHB He npenycmotpen Tect
1-6. 4-6. y4eOHBIM IJIAHOM PacuerHo-rpaduueckue
paboThHI
YK-2.2 Paznenbr qucuumuinasl | Pasaensl q1uCHUIUIMHBL He npenycmorpen Tect
1-6. 4-6. y4eOHBIM TIJITAHOM Pacuetno-rpaduueckue
paboThI
YK-2.3 Paznpens! nucuumninuHel | Pa3aenbl JUCHUTLIMHB He npenycmotpen Tect
1-6. 4-6. y4eOHBIM IJIAHOM PacuerHo-rpaduueckue
paboThl
MK-1.1 Paznenpr qucuumuinasl | Pasaensl qIuCHUIUITMHBL He npenycmorpen Tecr
1-6. 4-6. y4eOHBIM TIJITAHOM Pacuerno-rpaduueckue
paboThI
IK-1.2 Pazpens! nucuumiubel | Pa3aenbl UCHUTLIMHBI He npenycmotpen Tect
1-6. 4-6. y4eOHBIM IJIAHOM PacuerHo-rpaduueckue
paboThl
MK-1.3 Paznenbr qucuumuinasl | Pasaensl qJuCHUIUITMHBL He npenycmorpen Tect
1-6. 4-6. y4eOHBIM TIJITAHOM Pacuetno-rpaduueckue
paboThI
IK-5.1 Paznpens! nucuuninuHel | Pa3aenbl JUCHUTIMHBI He npenycmotpen Tect
1-6. 4-6. y4eOHBIM IJIAHOM PacuerHo-rpaduueckue
paboThl
IK-5.2 Pazpens! nucuumniuHel | Pa3aenbl JUCHUTLIMHBI He npenycmotpen Tect
1-6. 4-6. y4eOHBIM IJIAHOM PacuerHo-rpaduueckue
paboThl
MK-5.3 Paznenpbr qucuumuinasl | Pasaensl q1uCHUIUITMHBL He npenycmorpen Tect

1-5.

4-6.

y4eOHBIM TIJITAHOM

Pacuetno-rpaduueckue
paboThI




Ilepeuensv oyenounvix cpeocme no oucyuniune (Mooyo)

OueHovHbIe CpeaCTBA Koa-Bo Min, 6a10B Max, 6a/10B
(0a30BbIil YPOBEHD) (MoBBILLIEHHBIN YPO-
BEHb)
Pacuerno-rpaduueckue pa- 3 36 60
0OTBI
Tecr 1 24 40




HlIkana oyenusanusn

Hudposoe | Boipa:kenue B | CiioBecHoe KpuTepun onieHKH HHAMKATOPOB JOCTH:KeHHs PU opMe KOHTPOJIS:
BbIPaKeHH e 0aJsax: BbIPaKeHH e JK3aMeH / 3a4eT ¢ OLeHKOii 3ayer
5 87-100 OtnmnuHo (3a- | OLeHKa «OTIMYHO» BBICTABISETCS CTYACHTY, €CIIM TEOPETHUECKOE COAep-
YTEHO) JKaHHEe Kypca OCBOSHO MOJHOCTHIO, 0€3 Mpo0eoB; NCUepIIbIBAIOLIE, MOCTe-
JIOBATENBHO, YE€TKO W JIOTHYECKHA CTPOMHO HM3Jaraer MaTepuai; CBOOOIHO
CIIpaBIIsSIETCS C 3aJadaMH, BOMPOCAMH W JPYTHMH BHIAMHU HPUMEHEHHS
3HAHMIA; UCTIOJIB3YET B OTBETE JOMOIHUTEIBHBIA MaTeprall BCE IPEAYyCMOT-
pEHHBIE TPOTPaMMOii 3a/T1aHHUS BBITIOTHEHBI, KAYECTBO WX BBIITOJIHEHUS OIIe-
HEHO YMCJIOM 0aiioB, OJIM3KUM K MaKCHMaJbHOMY; aHAJTM3UPYET MOTy4YeH-
HBbIC PE3YJIBTATBI, TPOSIBIIICT CAMOCTOSTEIBHOCTh TPH  BBITOJHEHUH
3aaHuni Onenka «3ayTeHO» BBICTABIAETCS CTY-
4 74 - 86 Xoporo (3a- |OmeHkKa «XOpoIIo» BBICTABIIAETCS CTYICHTY, €CITH TEOPETHIECKOE COJAEp-|ICHTY, €CIM OTBETHI HAa BOIPOCHI IO Te-
YTEHO) JKaHHE Kypca OCBOCHO MOJTHOCTBHIO, HEOOXOAWMBIE MPAaKTHYECKHE KOMIIe-|MaM AMCIUIUIMHBI ITOCIIEI0BaTENbHBI, JO-
TEHIIMM B OCHOBHOM C(OPMHPOBAHBI, BCE MPEAYCMOTPEHHbIE MTPOTPAMMOM | THUECKH U3JI0KEHBI, JIOITyCKaIOTCS
oOydeHust yueOHbIE 3aJJaHHS BBITIOJHEHBI, KAY€CTBO MX BBIIOJHEHHUS JOCTa-|HE3HAYNTEIbHbIE HEJJOYETHl B OTBETE CTY-
TOYHO BeICOKOE. CTYIeHT TBEpAO 3HAET MaTepual, TPaMOTHO U IO CYIIECT-|IeHTa, TaKHe KaK OTCYTCTBHE CaMOCTOS-
By M3JIaraeT ero, He JOIYCKas CyLIECTBEHHBIX HETOYHOCTEH B OTBETE Ha|TEIHHOTO BHIBOAA, PEUEBbIC OIIMOKHU H I
BOIPOC.
3 60-73 YaoBnerBo- |OneHKA «YIOBICTBOPUTEIHHOY» BBICTABIISETCS CTYACHTY, €CIIM TEOpETHIC-
PUTENBHO (3a- |CKOE colepKaHue Kypca OCBOCHO YaCTUYHO, HO MPOOENbl He HOCAT CyIe-
YTEHO) CTBEHHOTO XapakTepa, OOJBIIMHCTBO MPEAYCMOTPEHHBIX MPOrpamMMOil 3a-
JAaHUK BBIIOJHEHO, HO B HHUX HUMEIOTCS OLIMOKM, TNPH OTBETE Ha
MTOCTABJICHHBIN BOIIPOC CTYACHT JAOMYCKAaeT HETOYHOCTH, HEIOCTaTOYHO
NpaBUIbHBIE (OPMYINPOBKH, HAOIIOAAIOTCS HAPYILIEHHS JIOTMYECKOH MO-
CJIeJOBAaTEILHOCTH B M3JI0KEHHH POTPaMMHOTO MaTepHaa.
2 Hmxe 60 HeynonerBo- |O1ieHKa «HEYAOBICTBOPUTEIIBHO» BBICTABISCTCS CTYACHTY, eclii OoH He|OIleHKa «HE 3a4TCHO» BBICTABIISCTCS
PUTENBHO  |3HAET 3HAYUTEIHHOW YaCTH MPOTPAMMHOTO MaTepHualia, JOMyCKaeT CYIIecT-|CTyIeHTY, eClii CTYACHT He 3HaeT OCHOB-
(He3auTeHO) |BEHHBIC OIIMOKW, HEYBEPEHHO, C OOJBINMMHU 3aTPYJHCHUSMHU BBHITIOIHSCT|HBIX TMOHATUH TEMBI QUCIUIUIMHBI, HE OT-

MpaKTUYECKUe pabOThl, HEOOXOAWMBIC NPAKTUYCCKHE KOMIICTEHIIMH HE
c(hopMHUpOBaHBI, OONBITUHCTBO MPETYCMOTPEHHBIX MPOTPaMMON 00yUICHHUS
Y4eOHBIX 33JJaHUI HE BBIITOJHEHO, KAYECTBO MX BHITIOJIHCHUS OI[CHCHO YHC-
JIOM 0aJIOB, OJIM3KUM K MUHUMAIIEHOMY

BEYACT Ha IOMOJHUTEIBHBIC U HABOASIIINE
BOTIPOCHI TIPEIOIaBaATENs.




MuHucTepcTBO HayKu U Bhicuiero oopasosanus Poccuiickoit denepannu
HuxHexkaMCKUil XUMHUKO-TEXHOJIOTMUECKUN UHCTUTYT ((pusman)
(benepanabHOro rocy1apCTBEHHOIO OI0PKETHOTO 00pa30BaTEIBHOIO YUPEXKICHUS
BBICILIEr0 0Opa30BaHMs
«KazaHckuii HallMOHAIBHBIN UCCIIEOBATEIbCKUN TEXHOJIOTHYECKUH YHUBEPCHU-
TET»

®dakynpTeT HHPOPMAIIMOHHBIX TEXHOJIOTUI
Kadenpa nadpopmamoHHBIX CHCTEM U TEXHOJIOTUN
Hampasnenue noarorosku 09.04.01 «Mudopmatrka v BEIYUCIUTENbHAS TEXHUKA»

Komrmiekt 3aganuii 17151 BBINOJHEHUS pacYeTHO-IpaPuuecKuxpadoT
1o naucuuiuinHe « TexXHoNnoruu aHanuTHYeCKo 00pabOTKU JaHHBIX

Pacuerno-rpaduyeckas padora 1.
HNmnoprupoBars NumPy nnox umenem np.
HaneudaraTts Bepcuio 1 KOH(PUTypaIuio.
Co3natp BekTOp (0AHOMEPHBIN MaccuB) pasmepa 10, 3aroTHEHHbIN HYIIMH.
Co3natb BekTOp pazmepa 10, 3an0JIHEHHBIN €IUHULIAMHU.
Co3nath BekTOp pazmepa 10, 3an0JHEHHBIN YuciaoM 2.5.
Kak nonyunts nokymenrtanuio o GyHkiuu numpy.add U3 KOMaHAHOM CTPOKU?
Co3natb BekTOp pazmepa 10, 3an0JHEHHBIN HYJISIMU, HO TISATHIA 3JIEMEHT paBeH 1.
Co3znarb BekTOp co 3HaueHusimu ot 10 110 49.
. Pa3BepHyTbh BeKTOp (IIEPBBII CTAHOBUTCS TTOCIICTHUM).

10. Co3narp MaTpuny (IByMepHbII MaccuB) 3x3 co 3HadeHus MU OT 0 10 8.

11. Haittu nHIeKkCchl HEHYJIEBbIX 3J1eMeHTOB B [1,2,0,0,4,0].

12. Co3natb 3x3 €qMHUYHYIO MATpPHUILY.

13. Co3natb maccuB 3x3x3 cO CIydailHbIMU 3HAYEHUSIMU.

14. Co3narb maccuB 10x10 co cirydaliHbIMM 3HAUEHUSAMHU, HATH MUHUMYM U MaKCUMYM.
15. Co3nath cityqaiiHblii BeKTOp pazmepa 30 U HallTH CpeIHEE 3HAUCHUE BCEX AJIEMEHTOB.
16. Co3nars Matpuny ¢ 0 BHYyTpH, U | Ha rpaHuLaX.

17. BeISICHUTB pe3ysIbTaT CIEAYIOLINUX BbIPAKECHHIA.

18. Jlan maccuB pasmepHoctH (6,7,8). KakoB uHIekc (X,y,z) COTOTO 3eMeHTa?
Pacuerno-rpaduyeckas padora 2.

1. BbIMONIHUTE HEOOXOIUMBIE HACTPOUKHUAISA paboThl ¢ bubimmnoTekoit Pandas.

2. Urenue u3 csv-daiina.

3. BrimonHuTE BEIOOPKY KOJIOHOK.

4.

5.

P ND LW~

[IpoBenuTte nmpenoOpadOTKy JTaHHBIX.
[octpoiite rpaduky.
Pacuerno-rpaduyeckas padora 3.

BrimonnuTe 06paboTKy 60611010 00BeMa JaHHBIX U3 csv-Qaiina. [Tpumenss oqux u3
METO/IOB MHTEIUICKTYaJIbHOTO aHAIN3a, PEIINTE 3a7a4y IPOrHO3UPOBAHUS LIEJIEBOTO ITapaMeTpa.
BrinonHuTe BU3yanu3anuio pe3yabTaToB.

Kpumepuu oyenxu

OueHOYHBIE CPEICTBA MuHuMajibHOE KOJTU4ecTBO | MaKkcHMAaJIbHOE KOJMYeCTBO
0aJU10B 0aJU10B
PacuerHo-rpaduueckas padora | 12 20
Pacuerno-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 09.04.01 «Mudopmatrka v BEIYUCIUTENbHAS TEXHUKA»
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[IpumepHbI€ BOIIPOCHI TECTA
1o JTUCUUIITMHE« TeXHOI0ruu aHAMMTUYECKOU 00pabOTKU JaHHBIX»

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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