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1 HacnopT GoHAA OLEHOYHBIX CPEACTB MO JUCHUIIMHE (MOAYJII0)

1.1Texymmit KOHTPOJIb

HaumenoBanue
Pe3ynbTaThl OTCHOTHOTO
No Y cpencTna / Merton
Pa3nen (tema) nucuuIuIMHbL o0y4yeHHS
/o dopma KOHTPOJIS
(KOMIIETEHITNN )
TEKYIIEeTO
KOHTPOJISI
1. | Texuomoruu cbopa u [K-11, I1K-17, | JlaboparopHOe VYcTHbIl onpoc
MMOATOTOBKY JaHHBIX B [1K-18 3aHATHE
arpoOMHKEHEPHUH
2. | Tpanchopmarus u IK-11, TIK-17, | JlaGopaTopHoe YcTHBIN onpoc
BU3yIM3allHsl JAHHBIX I1K-18 3aHSTHE
3. | Ouncrka u mpenodbpadboTka [1K-11, TIK-17, | JlabopaTopHoe YcTHbI# onpoc
JTAHHBIX [1K-18 3aHATHE

1.2 TIpomexyTodyHas aTTecTaius

B cootBercTBUM C y‘{e6HBIM IDIAaHOM IIPOMCIKYTOYHAA aTTcCTalusa II0
y‘{€6HOI>'I JUCHUITIINHC «MamuHHoe O6yquH€ B AI'POUMHIKCHCPUU >
npeayCcMaTrpuBacT IIPOBCACHUC 3a4cCTa. I[J]H OOCHKH PC3YJIbTATOB O6y‘I€HI/IH
HCIIOJIB3YCTCA MCTOJ TCCTUPOBAHUA.



2 KoMILJIEKT OlIeHOYHBIX MATEPHAJIOB /ISl IPOBeIeHUS TeKyLero KOHTPOJIA
OLICHKHU 3HAHUI, YMEHUH U YPOBHA ¢HOPMHPOBAHHOCTH KOMIIETEHIIM A
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Bonpocs! 1J11 KOHTPOJIA 0CBOCHHS KOMIIETeHLUH
YK-11
«CrnocobeH MIaHupOBaTh U OPraHU30BBIBATH CBOIO JACSTEILHOCTD B IU(POBOM
IIPOCTPAHCTBE C YYETOM IPABOBBIX M 3THYECKUX HOPM B3aMMOJIECVCTBHS YEIIOBEKA
Y UCKYCCTBEHHOTO MHTEJUIEKTa U TpeOOBaHM HH()OPMAIIMOHHON OE30ITaCHOCTH

1. Tlouemy HeoOXoaMMa MpeaBapUTEIbHAs 00pabOTKA TaHHBIX

2. Uto BKIIOYAET B ce0s1 OUMCTKA JAHHBIX ?

3. Kakue MeTompl MOXHO TPHUMEHHUTHh JJII BOCCTAaHOBJIEHUS YHCICHHBIX
3Ha4YCHUM

4, Kak MOXHO BOCCTaHOBUTH KaTerOpHaibHbIC 3HAUCHUS ?

5. Uto Takoe BHYTpEeHHE 00OTaIllCHHUE TaHHBIX

6. Korma HeoOxoauMo BHEIIHeE oOoraiieHue JaHHbIX ?

7. Uto MOXHO CcKa3aThb O [JaHHBIX, HMEIOIMX COBHAJAIOIINE 3HAYECHUS

LEHTPAJIbHBIX CPEIHUX?

8. B kakom ciydae ymoOHee WCIONB30BaTh MEIWAHy, 4YEM CpeaHee
apupmMeTHIeCcKoe.

9. TexHUKH BH3yaTu3alliy JaHHBIX.

10.Busyanuzanusi AaHHBIX: TOATBEPXKIAIONIMNA aHAU3 M TPEACTaBICHUE
pe3yJIbTaToB.

11.Kakue  TpeHasl  HUHPOPMAIMOHHO-KOMMYHHMKAIMOHHBIX  TEXHOJOTHH
criocoO0cTBOBaM pa3BuThio Data Mining!

12.TlpuBeaute mpuMepsl MpuMeHeHus MeTojoB Data Mining ans perieHus
IPAKTUYECKUX 3ajau.

13.Kakue o6iacTu 4YenoBe4YEeCKOW JeATENbHOCTH Hauboyiiee W HauMeHee
MOAXOAT JUIS UX aHanu3a MeTojamu Data Mining?

14.Yro nouumaercs nox Data Mining u Big Data? [louemy Bo3HMKNA Takas
TEPMHUHOJIOTHS?

15.1TpuBeauTe npuMepbl KOMMEPYECKUX MHOTO(YHKIIMOHAJIBHBIX CHUCTEM H
CBOOOJTHO PacHpOCTpPaHsIEMbIX PEIICHUN, Pean3yIOlUX HHCTPYMEHTapHil
Data Mining. x cpaBHUTENbHbIE XapaKTEPUCTUKHU.
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Bonpocskl 1J151 KOHTPOJISI 0CBOEHUSI KOMIIETEHIIUH
MK-17
«CrnocoOeH oCyIIeCTBISATh COOp U MOJATOTOBKY HAHHBIX JIJIsl CUCTEM
HMCKYCCTBEHHOTO MHTEJIICKTA)

[IpounmrocTpupyiTe, 4TO TAKOE pa3Max U MEKKBApPTUIbHBINA pa3Max.

[TosicauTe, 4TO TaKoe HyJIEBas U aJbTEPHATUBHAS TUIIOTE3HI.

Ha xaxom sTare ucrnonb3yeTcsi HOMCKOBBIN aHaInu3?

B ueMm paznuune Bu3yanbHOU HH(DOpMAIIUU U BU3YaTU3alMK TAHHBIX?

Kakue pauarpaMMbl MOXHO HCIOJB30BaThb B  BHU3yalu3alUsaX IS

MOHUTOPHUHTA?

Ha yem mMo’keT OCHOBBIBAThCSI HAyYHasl BU3yaJld3aIus?

[TpuBeauTe MpUMephl TUarpaMm B TEOMETPUUIECKON TEXHUKE.

Kakune auarpaMMbl OIXOIAT TSl BU3YAIH3AIIMN KaTeTOPUATbHBIX JaHHBIX ?

. Kakwne quarpaMMbl otoiAyT 111 BU3YAIH3AIINA YUCIIOBBIX TAHHBIX ?

10 CBsi3u MEXIy KaKMMHU TPU3HAKaMU MOXKHO aHaJM3HPOBATH C ITOMOIIBIO
TaOJHI] COTTPSIKEHHOCTH ?

11.Ha ocHOBaHMM Kakoro ko3¢ @duireHTa MOXKHO TOBOPUTH O BO3MOKHOM
HAJIMYUH JTUHEHHBIX CBSI3eH MEXIY KOJTUIECTBEHHBIMH IMPU3HAKAMU. ?

12.KakuMm oOpazoM hopmymupyroTcs HyJieBasi U allbTepHATUBHAS TUIIOTE3bI?

13.B gem 3akirouaeTcs ONTUMH3AINS TPU3HAKOBOTO MMPOCTPAHCTBA?

14 Kakue meroanl ¢ TpaHchopmarmeir u 0e3 TpaHcpopManuu MPOCTPAHCTBA
MPUMEHSIOT U B Ye€M UX OTJIHYUS?

15.Yto Takoe Bu3yanu3alMs U KAaKMe HWHCTPYMEHTHl €€ pealn3aluu
CYIIECTBYIOT?

16.Yto Takoe oOHapyxkeHue anomanuii? [lpuBeauTe mpumepbl MpUMEHEHUS

ATOTO MOJIX0J]a K METOJIbI €TO PEaNIU3aIIHH.

GOk whE

©o0oN



SokowdrE

8.

9.
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BOHpOCLI AJIH KOHTPOJISI 0CBOCHUA KOMIIECTCHIINH
IIK-18
«Crioco0eH BBINIOJIHATH aHAJIN3 OOJIBIITNX JaHHBIX)>

HazoBuTe BO3MOXHBIE HICTOUHUKHU OOJIBIINX JJAHHBIX

YUTo noHMMAaeTCs MO MHTEIJIEKTyIbHBIM aHAJIU30M JTaHHBIX ?

Uro BrirovaeT B cebOst Hayka o ganHbIX (Data Science)

Kakue crangapTsl JaHHBIX BaM U3BECTHBI?

[Tepeuncnure stamnsl peanuzannu ctangapra CRISP DM.

C nmnoMmolbl0 KakuxX TECTOB IIPOBEPSIOTCS THUIOTE3BI O CPEOHEM
apuPpMeTHIECKOM?

C DnoMOIIBI0O KAaKUX TECTOB IMPOBEPSAIOTCS THUIIOTE3bl O CBSI3U MEXKIY
Ka4eCTBEHHBIMU MPHU3HAKaAMU?

Ha kakom »JTame aHamuM3a JaHHBIX HEOOXOJUMO  HCCIIEIOBAaHUE
CTaTUCTUYECKUX CBSI3EH.

[IpuBenuTe npuMep MOATBEPKAAIOIIETO AaHATU3A.

10.YTto Takoe CTaTUCTUUECKHE CBSA3H?
11.Kakue xnaccudukaruu MetogoB Data Mining cymectByror? Ilpuegure

IIPUMEPBI.

12.KakoBbI OCHOBHBIC ATallbl HHTEIJICKTYaJIbHOT'0 aHAIN3a JAHHBIX ?
13.B 4emM cOCTOMT CyTh HMHAYKTHUBHBIX M JICIYKTHBHBIX I0OJX0/10B B Data

Mining?

14.B 4em 3akiro4aeTcs npeaBapuTeNbHas 00paboTKa TaHHBIX U KaKOBa €€ 1eJh?

Kakue noaxoasl pu 3TOM IPUMEHSIIOTCS?

15.Kakue WHCTpYMEHTBHI, MOJEIN U TEXHOJOTHH CYIICCTBYIOT CETOJHS IS

peanu3anuy  BBICOKOIIPOU3BOAMUTENBHBIX BbluuciaeHui? Kakue kpurepun

3G (HEKTUBHOCTH MPU 3TOM UCHOIB3YIOT?



3 KoOMILUIEKT OLIEHOYHBIX MATEPHAJIOB Il IPOBEICHUS MPOMEKYTOUYHOM
aTTecTalliM 10 UTOraM U3yUYeHHUs Yy4eOHOM QM CHUIIMHBI (MOXYJISA)
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TecThl AJI1 KOHTPOJIA OCBOCHHS KOMIIETeHLUH
YK-11
«Crioco0OeH MIaHUPOBATh U OPraHU30BbIBATH CBOIO JESITEIBHOCTh B HU(PPOBOM
IIPOCTPAHCTBE C YYETOM IPABOBBIX U 3THYECKUX HOPM B3aUMOJECHCTBUS YEIIOBEKA
Y UCKYCCTBEHHOTO MHTEJUIEKTa U TpeOOBaHM HH()OPMAIIMOHHON OE30ITaCHOCTH

Kakass "3 mnepe4yucJeHHbIX MPOrPpaMMHBIX CHCTeM He MOKeT ObITh
HCIOJb30BaHA AJIS1 AaHAJIW3a JaHHbIX?

Matlab

EXCEL

3dMax

Statistica

CnenuajucT B 00J1aCTH aHAJIM3a U MOJIEJIMPOBAHNS — ITO ...

AKCHEPT

aHAJIUTHUK

UHXKEHEP

O0HapykeHue B CBHIPbIX JaHHBIX paHee HEU3BECTHHIX, HETPUBUAJIbHBIX,
NMPAKTUYECKH MOJIE3HBIX U JOCTYIHBIX HHTEPNPeTAIUU 3HAHUI, HE00X0IMMBbIX
JJIS1 IPUHATHS PellleHuii B pa3iu4yHbIX cepax yeoBeyeCKOi AesiTeJIbHOCTH —
37O ...

pacrno3HaBaHue 00pa3oB

KJIacCU(UKAITHS

Data Mining

KJIaCTEpHU3aIysl

O0beM BbBIYMCIIEHUH, KOTOPLIM NpPU peaju3aluud aJropuTMa J0JIKeH
o0ecrneynBaTh €ro BbINOJHEHHE 32 Pa3yMHOe BpeMsl U 10 BO3MOKHOCTH ObITH
HeTpeOoBaATEILHBIM K peCypcaM KOMIbIOTEPA

MPOU3BOIUTEIILHOCTD

YCTOMYUBOCTD

TOYHOCTH

OnpeneneHue  MeTOJAMH  HHTE/UIEKTYAJbHOI0  AHAJM3Aa  3HAYEHMS
HeNpePbIBHOI0 YN CJIOBOI0 NapaMeTpPa HA OCHOBAHMHU 3HAYEHU I HE3aBUCUMBIX
nepeMeHHbIX MPOU3BOAMTCS NP PellIeHNH 3aaAYM:

KJIaCCU()UKAITHH

KJIacTepU3aluKu

perpeccuun
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TecThbI 1JIs1 KOHTPOJISI 0CBOEHUS KOMIIETEHIMHU
MK-17
«CrnocoOeH oCyIIeCTBISATh COOp U MOJATOTOBKY HAHHBIX JIJIsl CUCTEM
HMCKYCCTBEHHOTO MHTEJIICKTA)

O0beKTUBHBIMY NPEANOCHUIKAMH MOSIBJIEHNSI OIINOKN MO/IeJIU perpeccun
SIBJSAIOTCA (BHIOPATh IBA BAPDHAHTA):

HEPEeNpe3eHTATUBHOCTH BRIOOPKHU

BEPOSITHOCTh OIIMOOYHOM UHTEPIIPETALIH TEPEMEHHBIX

BEPOSITHOCTh OITMOOYHOTO U3MEPEHUS TIEPEMEHHBIX

CJIOKHOCTh MOJIENN

O0bekT wHAM onucaHue o00bEKTa, CHCTEMbI [UIsi 3aMelieHusi (mpu
omnpeeJIeHHbIX YCJIOBHAX, MPEANO0J0KEHUAX, TMIO0Te3aX) OHOM cucTeMbl (TO
€CTh OPUTHHAJIA) APYroM CHCTEMOM /ISl JIy4lllero u3y4eHusi OPpUruHaJa win
BOCIIPOM3BeIeHNsI KAKUX-JIU0O0 €ro CBOWCTB:!

MOJIETh

MakKeT

obpa3

Mojaenu, mojiyuyeHHble HA OCHOBE JMIUPUYECKHUX (PAKTOB, 3aBHCUMOCTEN
HA3BIBAKOTCA ...

SMIIUPUYECKHUE

TEOPETUUYECKHE

CMEILIaHHbIE

Mopaenu, moJiy4yeHHble HA OCHOBE MATEMATHYECKHX OINHUCAHUI, 3aKOHOB
HA3BIBAIOTCA ...

AMIIUPUYECKHUE

TEOPETUUYECKUE

CMEIIIaHHbIC

Mojaeab A01:KHA MMETh XOTS ObI OJMH NMapaMeTp, U3MEHEHUSIMH KOTOPOIro
MOKHO MMHUTHPOBATH TMOBeJeHHE MOJEJUPYEMOIl CHCTEMbI B Pa3JIUYHBIX
YCJIOBHAX. ITO CBOMCTBO HA3bIBAETCH ...

yIPaBIsieMOCTh

3aMKHYTOCTb

aJIeKBaTHOCTh

LETTOCTHOCTh

MPUOJINKEHHOCTh

YIPOILIEHHOCTh



JlaHHbIe, OmpeaeieHHbIM 00pa3oM YNOPSiAOYEeHHbIe W OPraHU30BAHHbIE C
HeJbI0 00ecreYeHnsi BO3MOKHOCTH NPUMEHEHUsSI K HUM HEKOTOPBIX AelCTBHIl
(HanmpumMep, BU3YyaJIbHOI0 MJIM MAIIMHHOT0 AHAJIN32) HA3BIBAIOT ...
HECTPYKTYPUPOBAHHBIMU

CIIy4alHBIMU

JN€TEPMUHUPOBAHHBIMU

CTPYKTYpHUPOBaHHBIMU

Pa3Oouenue MHoxkecTBa 00bEKTOB WJIHM HAOJIOJEHMH Ha 3a/JaHHbIC TPYNIIbI
(KJ1acchl), BHYTPHU KAKI0H U3 KOTOPHIX OHU NMPEAINOJIATAIOTCS MOX0KUMHU JAPYT
HA IPyra, uMeIuMHU NPUMEPHO OJMHAKOBBIE CBOICTBA U MPU3HAKH
Kiaccuukanus

perpeccus

KJIacTepu3alus

accouualus

YcraHoB/ieHHEe 3aBHCMMOCTH HeENPEPbIBHOW BBLIXOAHOW NEPEMEHHON OT
BXO/IHBIX IlepPeMEeHHbIX

KJIacCU(UKAIIHSI

perpeccus

KJIACTepHU3aLIUs

accouualms

O0beauHeHHe 00bEKTOB WM HAOJIIOACHUH B HellepeceKalouecs rpynmnsel, Ha
OCHOBe 0JIM30CTH 3HAYEHUI UX MPU3HAKOB

KJ1accuduKanus

perpeccus

KJIacTepU3alusl

accouuaius

BrisfiB/IeHHE 3aKOHOMEPHOCTE MeXKIy CBA3AHHBIMH COOBITUSIMH
KJIacCU(UKAITHS

perpeccust

KJIacTepHU3aLUs

accouualus

HaGop naHHbIX, Ka:Kaas 3anMcb KOTOPOr0 NMpeACTaBJsieT co00ii 00y4arommii
npuMep, Coaep:Kalui 3aJaHHOe BXOJHOE BO3AeHCTBHE, U COOTBETCTBYIOIIMIA
€My NIPABMJIbLHBINA BBIXOJAHOU Pe3yJIbTAT

oOy4aroniasi BBIOOpKa

NpeJCTaBUTENIbHAsT BHIOOpKA

TECTOBask BHIOOpKa

reHepaibHas COBOKYITHOCTh

Omuodka, 1onymeHHass MOJeJbI0 HA 00yUYaroueM MHOKeCTBE

omuoKa 00y4yeHus

OIIMOKa U3MEPECHHUSI

ommnbka 0600IIeHUS

Ommnodka, MoJIy4eHHAsl HA TECTOBBIX IPUMeEPaX, TO €CTh BbIYUCIASIEMAs 110 TeM
ke popmyJiaM, HO JJI5l TECTOBOI0 MHOKECTBA
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omuoKa 00y4yeHust

OILIMOKA U3MEPEHHUS

omrrbka 00001IeHUS

KoMmiiekec MeTomoB M ajIropuTMoOB, NPHUMEHSIEMbIX B AHAJUTHYECKOM
NPWIOKEHNH C eJIbI0 MOATOTOBKH JAHHBIX K PELICHUI0 KOHKPETHOH 3a1a4M U
NpUBeJeHUsT HMX B COOTBETCTBHE ¢ TPeOOBAHUSIMM, ONpeAeIAeMbIMHA
cneuu@uKoii 3a1a4M U CIIOCO0aAMU ee pelieHust

npenoopadoTKa JaHHBIX

OYMCTKA JAHHBIX

KOHCOJIMJAINS JaHHBIX

TpaHchOopMaIys TaHHBIX

BU3yaJn3alNs JaHHBIX

Mepa craTuCTHYECKOM CBA3H MexAY (PYHKIUeH M ee KONMeH, CIBUHYTOH Ha
HEKOTOPbI MHTEPBAJI

aBTOKOPPEIISLUS

JTUACTIEPCUS

CpeIHee 3HAUYCHUE

MaccuBbl JaHHBIX, 00beMbl KOTOPBIX HACTOJIbKO BEeJIUKH, YTO UX 00padoTKa
TPaANIMOHHBIMHU cpeacTBamMu CTAHOBUTCH HedpPpexkTHBHOU W
HEBO3MOKHOM

OOJIbIIIE TAHHBIC

CTPYKTYPHUPOBAHHBIE JAHHBIC

CIIy4ailHbIC JJAHHBIC

IIpenBapuTe/ibHbII AHAJIHU3 JAHHBIX C LEJAbI0 BBISBJIECHUS HauOoJee 00IIUX
3aBHCUMOCTEH, 3aKOHOMEPHOCTEd M TEHJAEHUMH, MPeJHA3HAYEHHbIH I
pa3padoTKy HaAWJIy4dlled CTPAaTeruu yriayOJeHHOr0 aHaju3a M BbIABHKEHUS
rUIoTe3

PErPECCUOHHBIN aHAIN3

Pa3BEOYHBIN aHAJIN3

JACTIEPCUOHHBINA AHAIU3

KOPPEJISALIMOHHBIN aHAIU3

HaGop cratucTMYecKMX MNpoueayp Mjasi H3YYEeHHUS 3aBHCHUMOCTEHl MexKIy
CJIy4ailHbIMHM nepeMeHHbIMH. B ananuTnuyecknx texHosorusax Data Mining
HIMPOKO MCIOJIb3YeTCs JJIsl PelIeHUs 32124 NPOrHO3UPOBAHUSA, OLICHUBAHUS,
Kjaaccupuranuu

pPErpecCUOHHBIN aHAIIN3

Pa3BEIOYHbBIN aHAIU3

JIUACTIEPCUOHHBIN aHAIU3

KOPPEIALMOHHBINA aHAIU3

11
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TecThl AJIH KOHTPOJIA 0OCBOCHUA KOMIIETCHIINH
IIK-18
«Crioco0eH BBINIOJIHATH aHAJIN3 OOJIBIITNX JaHHBIX)

Ykaxure NnpaBUIbHYIO OCIe10BaTeILHOCTH 3TannoB Knowledge
Discovery in Databases — nponecca ooHapy:keHHs1 3HAHHIT B 623aX JaHHbBIX:
TpaHcopMalysi, UHTEpIPETaLMsl pe3yJIbTaTOB, BBIOOPKA, OUMCTKA, IOCTPOEHUE
MOJEIIEH.

IIOCTPOEHUE MOJIENeH, BEIOOpKa, OUMCTKA, TpaHCHOpMaIHsl, UHTEPIpETaLHs]
pe3yJIbTaTOB

IOCTPOEHUE MOJIENEH, BEIOOPKA, 0UMCTKA, TpaHCHOpMaIHsl, UHTEPIpETaIHs]
pe3yJIbTaTOB

BbIOOpPKA, OUMCTKA, TpaHC(HOpMalHs, TOCTPOCHUE MOJIENIEH, HHTEpIIPETALIHS
pE3yNIbTATOB

Kakasi u3 nepe4ncjieHHbIX 32/1a4 He OTHOCUTCH K 3axayam Data Mining:
KJ1accuduKanus

KJIacTepU3aLus

petienre nuddepeHnanbHbIX YpaBHEHUM

IPOTHO3UPOBAHUE

OcHOBHOE HA3HAYEHHE CHCTEM MHTeJLUIEKTyaJbHoro anaaun3a (Data Mining):

OOHapy>KEHHE B CHIPBIX JTAHHBIX CKPBITHIX 3HAHUHN
IIPOBEJICHUE CTaTUCTUYECKOTO aHAJIN3a

peLIeHUs 3a7a4 MaTeEMaTUIYECKOTO TPOTPAMMHUPOBAHUS
IIOMCK arperupoOBaHHBIX JTaHHBIX

C 4yem MoOkeT OBITH CBSI3AHO IMOJY4YeHHE HEBEPHOI0 pe3yJbTaTra NpH
NpOrpaMMHON peayn3alui BbIYMCJIUTEILHOT0 METOJa aHAJM3a JAHHBIX?

Ykaxure HenpaBUIbHBIN OTBET

HEBEPHO BBIOpAH S3bIK MPOrPaMMHUPOBAHUS
OlIMOKA B MPOTPAMMHOM KOJI€

HEBEPHO BBIOpaHBI MapaMeTpbl METOAA
HEIMPABUIBHO IMOCTPOEH aJITOPUTM PELIECHU 3a0a41

12
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Bomnpocs! k 3auety 1isi KOHTPOJIs1 ocBoeHusi komnerenumii ITK-11, ITK-17,

O~NO WD

10.
11.

12.
13.
14.
15.
16.
17.
18.
19.
20.
21,
22,
23.

24,
25.
26.
217.
28.
29.
30.
31.

IIK-18

[Tpumenenue BITJIA mist coopa qaHHBIX.
Kommynukarmonnsie texnonoruu Agro [oT.
XpaHWIUIA JaHHBIX.
[IpuHIMIIBI aHANTW3A TAHHBIX.
CTpyKTypupOBaHHBIE U HECTPYKTYPUPOBAHHBIC TAHHBIC.
[ToaroroBka JaHHBIX K AHAIU3Y.
[Tpumenenue texnomoruu KDD s ananm3a arpOTEXHUYECKUX JaHHBIX.
[Ipumenenue Texnonorun Data Mining 17151 aHanu3a arpOTEXHUYECKUX
JAHHBIX.
HNuctpymenTsl coopa u ananmusa ganabix: POWER BI.
NuctpymenTsl coopa u ananusza ganHsix: MS EXCEL.
Nuctpymentst coopa u ananusa gaHHbix: ORANGE DATA MINING,
Python u ero 6ubmuoTEeKN.
NuctpymenTsl coopa u aHanu3a gaHHbIX: Python u ero 6ubnuorexwu.
[TonsiTue Tpancpopmauu JaHHBIX.
Tpancopmatiust ynops1o4eHHBIX TaHHbBIX.
['pynnupoBka JaHHBIX.
CinusiHue TaHHBIX.
KBanToBanue.
Hopmanu3zamus u koqupoBaHUE JaHHBIX.
Brenenue B BU3yanuzanuio.
Busyanuzatopsl o011ero Ha3HAUYCHMUS.
OLAP-ananus.
Busyanu3zaropsl 1715 aHanM3a U OLIEHKU KaueCcTBa MOJEIEH.
Busyanm3zaropsl, IpuMeHseMBbIE 11 HTHTEPIPETALNU PE3YIbTATOB
aHanu3a.
OneHka KauecTBa JaHHBIX.
TexXHOI0TUM U METO/IbI OLICHKH KaueCTBA JIAHHBIX.
Oumnctka u mpenodopadoTKa.
OunbTpaiys J1aHHBIX.
O06paboTka qy0IMKaTOB U TPOTUBOPEUHA.
BrisiBieHME aHOMAJIBHBIX 3HAYCHUH.
BoccranoBieHnre nponyieHHbIX 3HAaYCHUH.
Bgenenue B cokpaiieHue pa3sMepHOCTH.
13



32.
33.
34,
35.
36.

Coxkparnienue ynciia Ipu3HaKoB.
CoxkpallieHue yncia 3Ha4eHUH IPU3HAKOB U 3alucen
CoMIuuHr.

CTpyKTypUpOBaHHBIE U HECTPYKTYPUPOBAHHBIE JIAHHBIE.

AHann3 OOJIBIINX JaHHBIX.
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@DOHT OIEHOYHBIX CPEJCTB COCTaBJIEH B COOTBETCTBHHM C TPEOOBAHUSIMU
®I'OC BO wu ¢ yuerom pexkomenaanuii OITIOITI BO no HanpaBieHUIO MOJATOTOBKH
35.03.06 ArpounxeHepus.

Pazpabotuuk: kaHj. TeXH. HayK, noueHT [1laGanor B.A

doHA  OIEHOYHBIX CPEJACTB OJ0OpeH Ha  3acedaHuu  Kadeapbl
MaTeMaTHYeCKOTo U mporpaMMmHoro obecredenuss O9BM 25 centsops 2023 roxa,

poToKOT No 2.

3aB. kadempoii: 3aB. kKageapoii: JOKTop TeXH. HayK, mpodeccop Epmor E.B.
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