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Pabouasi nporpaMmma qMCHUIUIMHBI (MOXYJIs1)

b1.B.10 UndopMannoHHO-aHAJTUTHYECKHE OM3HEC-TLIAT(HOPMBI

HanpaBnenue noaroToBku 01.03.02 IlpuxianHnas MaremMaTika 1 uHGOpPMaATHKA
Hamnpasnennocts (ipoduiib) moAroTOBKU CucremHasi 1 OM3HEC-aHATUTUKA
KBanudukanus BeITyCKHHKA OakanaBp

dopma o0yueHust o4Has

Wpkyrck 2021 r.



1. IEJIM ¥ 3AJJAYM JUCHMUILINHBI

[enu: 3HaKOMCTBO ¢ BO3MOXHOCTSIMH MH(POPMALIMOHHO-AaHATUTUYECKUX OM3HEC-TUIaThOpM JUIs
MOJETMPOBAHMS TIPOLECCOB TMOMNCPKKN IPUHSATHSA PEIICHUH B ONpPENEeICHHOW INPEeIMETHON
o0mactu

3agauu:

O3HAaKOMJICHHE  OyIyImMX  CIEIUaJNCTOB C  BO3MOXHOCTSMH  COBPEMEHHBIX
UH(POPMALMOHHO-aHATUTHYECKUX OM3HEC-TUIaThopM;

dopMupoBaHHE yMEHHS M HAaBBIKOB CAMOCTOSTEIBHOTO HCCIECIOBAHHMS M DPEIICHHS
Pa3IMYHOTO poOJa AHATUTHUECKUX 337ad IMyTeM NPUMEHEHUS CHEIHATU3UPOBAHHOTO
MIPOrpaMMHOTO 00eCTICUeHUS.

2. MECTO JUCHMIIJIMHBI B CTPYKTYPE OIIOII BO

VYuebnas qucuurmaa b1.B.10 Madopmanmonno-aHanuTHuecKue Ou3zHec-maaT(opMel
OTHOCHTCS K 4acTH bioka 1 oOpazoBarenbHOM TporpamMmel, GOpMUPYyEMON YIaCTHUKAMH
00pa30BaTeNbHBIX OTHOIICHU.

Jnist u3ydeHust JaHHOH y4eOHOH TUCIUILTHBI HeOOXOJMBI 3HAHUS, YMEHHSI U HaBBIKH,
dbopMupyeMbIe MPEANIECTBYIOMUMHU JUCIUILTHHAMHY:

b51.B.J[B.02.01 Texnonozcuu npocpammupo8arust 0is AHAIU3ad OaHHbLX

b1.B.03 Ilpuxknaonas skoHomMuueckas cmamucmuxa

51.B.04 bBonvwue dannvie

[Tepeuens mocneAyOMUX YI€OHBIX JUCIUTLINH, JUISI KOTOPBIX HEOOXOIUMBI 3HAHUSI, YMEHUS U
HaBBIKH, POpMUpyEeMbIe JTaHHON y4eOHOM MUCIUTLTHHOM:

@T]1.02 Ananuz u 0bpabomra 0anHvlx NPU pazpabomre Yupposvix NPOOYKmoa
b2.B.03(11) Hayuno-uccredosamenvckas paboma

52.0.01(I10) IIpeoounnomnas npakmuxa

b3.01(/]) Boinonanenue u 3auuma 6vbinycKHOU K8AIUGUKAYUOHHOU padbombl

3. TPEBOBAHMUA K PE3YJIBTATAM OCBOEHUA JUCHHUITJIMHBI

[Tponiecc ocBOeHMS AMCUUIUIMHBI HAPaBiIeH Ha (POPMUPOBAHKE CIEAYIOUINX KOMIIETEHIIUN B
cootBercTBUU ¢ @PI'OC BO u OII BO no nanpasnenuto noarorosku 01.03.02 Ipuxiagnas
MaTeMaTHKa U HH(POpMaTHKa:

[IK-3 Cnioco6eH yrpaBisTh IpoLeccaMy MPOSKTUPOBAHUS U pa3pabOTKHU MPOTPaAMMHOTO
obecrieueHust, CTPYKTyp 0a3 TaHHBIX U MPOTPAMMHBIX HHTEP(EHCOB.

B pesynbpTaTe 0CBOCHMS TUCIMIUIMHBI 00 YYArOIIHICS JOIKEH

3HaTh:

OCHOBHBIC ITOHATHUS Y IPUHIUIIBI aHAJIN3A JaHHBIX;

MHTEJJIEKTyaJIbHbIE TEXHOJIOIMH pelIeHns 3a1a4 Ha OBM;

IPUHIUIBI OpraHu3aluy OU3HeC-IIaTPOpM, TEHIACHIIMN UX PA3BUTHS;

CHOCOOBI IPE/ICTABICHUS U HCIIOJIb30BAaHMsI 3HAHUI B aHAINTUYECKUX CUCTEMAX;
0COOEHHOCTH peali3aliii 1 pa3BUTHS OU3HEC-TIIAT(HOPM;

HOPUHIUIB paOOTHl HEUPOKOMITBIOTEPHBIX HKCIIEPTHBIX CUCTEM.

COBPEMEHHBIE TEXHOJIOTHH aHAJIN3a JAHHBIX;

MOJICTUPOBATh 0a3y 3HaHUM SKCTIIEPTHON CHCTEMBI;



- NPUMEHATh MHCTPYMEHTAJIbHBIC CPEJCTBA aHATIN3a TaHHBIX;
- BBINIOJIHSATH aHAIN3 TAOIMYHBIX JAHHBIX;
- IoJIyyaTh OOBSCHEHUS HAMJIEHHOTO PEIICHNs, aHAIM3UPOBATH MOTYYEHHOE PEIICHNUE;
- CBOOOAHO IPHUMEHSTH MOy4eHHBIE HABBIKH JJIS TPO(ECCHOHAIBHOTO POCTA.
BJIAJICTh:
- HaBBIKAMHM aHAIN3a TAOJIMYHBIX JAHHBIX;
- HaBBIKAMH KOPPEJSIIUOHHOTO U PErPECCHOHHOTO aHAIN3a JaHHbIX;
- HaBBIKAMH AWCIEPCHOHHOTO aHAIM3a JAHHBIX;
- HaBBIKAMHM KJIACTEPHOT'O aHAIM3a JaHHBIX;
- HaBBIKAMHM OLICHKH MPUMEHUMOCTH Pa3JIMYHBIX METO/IOB aHAIN3a JJaHHBIX K
- Habopy aHHBIX;
- HaBBIKAMHM HCIIOJIH30BAHMUS HHCTPYMEHTAIBHBIX CPE/ICTB aHAIM3a JAHHBIX.



4. COAEP)KAHUE U CTPYKTYPA JTUCIUIIJINHbI

O0BeM IUCIUIIIMHEL COCTABIAET 4 3a4eTHRIX €., 144 Jac.

dopMa NpOMEKYTOYHON aTTECTALUU: 3a4€T C OLCHKOM.

4.1. Copep:xanue TUCUMILIIMHBI, CTPYKTYPHPOBAHHOE 10 TeMaM, ¢ YKa3aHMeM BH/I0B
YueOHBIX 3aHAATHI U OTBEICHHOI0 HA HUX KOJIHYeCTBA AaKAIeMUYECKUX YACOB

Pasgen nuciuminHe! / TemMa

Cem.

Bunbl yaeOHO# paGoThI

Dopmbl

KonraktHas paboTa
NpernoaBaTes ¢
00yJaromuMuCs

Camocr.
pabota

Jlexnun

JIa0.
3aHATHS

TIpakr.
3aHATHUS

TEKyIIETo
KOHTPOJIS;
Dopmbl
TIPOMEXKYT.
aTTeCTaluu

Tema 1. Texnomoruu c6opa v XpaHSHH 7

JaHHBIX

6

12

10

3amura
oT4era 1o
nabopaTopHO
i pabote

Tema 2. TexHonoruu onepaTUBHOTO aHanu3a | 7

JaHHBIX

12

10

3amura
oT4era Io
71a00paTopHO
i pabote

Tema 3. AHanu3s u BUzyanusauus 1aHHBIX B 7

Microsoft Excel u Google Ta6mumnax

10

3amura
oT4era 1o
mabopaTopHO
i pabote

Tema 4. Cuctemsbl ki1acca Business

Intelligence (BI)

10

10

3amura
oT4era 1o
nabopaTopHO
i pabote

Tema 5. O6paboTKa JaHHBIX B

ananmtrdeckoi matgopme KNIME.

16

10

3amura
OTYeTa 110
J1a00paTopHO
i pabote

HUroro (7 cemectp):

30

60

46

3a4.C OI.

4.2. [1;1aH BHeayIMTOPHOM CAMOCTOSITE/ILHOM PA00THI 00YYAIOIIUXCS MO TUCHHUILIHHE

Paspen nucnuruinael / Tema CamocrosiTenpHas padoTa 00yJaromuXxcs Ouenounoe | YuebHo-
Bun camocr. Cpoku 3atpatsl CPEICTBO METOUYECKOE
padoTHI BEITIOJIHCHUSI | BPEMCHH oOecrieucHHe
camocT. paboThI
Tema 1. TexHonoruu cbopa u IToaroroBka K 10 Jlabopatop
XpaHCHHS JaHHBIX MPaKTUIECKOM OKOHYAHUIO Has paboTta
paboTHI. BBIIIOJIHEHUS OJI -1
MIPaKTHIECK JJ1-3
oif paboThI NP -1
0 JaHHOM
TeMe
Tema 2. Texnomoruu IToaroroBka K 10 Jlaboparop
OTIePaTUBHOTO aHAJN3a JAaHHBIX | TPAKTHYECKON OKOHYAHUIO Has pabora
paboTHI. BBITOJIHEHUS OJI-1
MIPaKTUIECK JT1-1,23
0¥ paboThI P -1
10 JaHHOM
TeMe




Tema 3. Ananus u IToaroroBka K 6 Jlaboparop
BU3yaln3alys JaHHBIX B HMpPaKTHIECKOH OKOHYaHHIO Has paboTa
Microsoft Excel u Google paboTsI. BBITIOTHEHUS OJI-1
Tabmumax MIPaKTHIECK JJ1-23
ot paboThI npP -1
0 JaHHOM
TeMe
Tema 4. Cuctemsl kacca IToxaroroBka K 10 JlaGopatop
Business Intelligence (BI) MpPaKTUYECKOil OKOHYAHUIO Has paboTa
paboTHI. BBIIIOJIHEHUS OJI-3
MIPaKTUUECK JJ1-34,5
0i1 paboThI WP —4,5,6,7
110 JaHHOM
TeMe
Tema 5. O6paboTKa JaHHBIX B IToaroroBka K 10 Jlaboparop
aHATMTUYIECKOH IaTdopme MIPAKTHIECKON OKOHYAHUIO Has paboTa
KNIME paboTHI. BBITIOJTHEHUS OJl-3
MIPaKTHIECK JJ1-34,5
ot paboThI P —4,5,6,7
0 JaHHOM
TeMe
OO1mas Tpy1I0eMKOCTh CaMOCTOSITEJILHOM paboThI (dac.) 46
W3 HUX ¢ MCIIONIB30BaHUEM DIIEKTPOHHOTO O0Y4EHHS U 46
JMCTaHIMOHHBIX 00pa30BaTe/IbHBIX TEXHOJIOTHH (dac.)

*OJI — ocnoenas rumepamypa
** JIJI — Oononnumenvuas aumepamypa
*4% P — unmepnem - pecypcol

4.3. Conep:xanue yueOHOro Mmarepuaja

Tema 1. TexHosioruu coopa u XpaHeHH sl JAHHbIX.

[oHsATHE CTPYKTYPUPOBAHHOTO WHPOPMAITHOHHOTO MPOCTpaHcTBa. [I0OHATHE SKOHOMUYECKOTO
MOKa3aTelIs KaK 3JIEMEHTa CTPYKTYPhl HH()OPMAIMOHHOTO MpocTpaHcTBa. CUCTEMEBI TOKa3aTeNeH.
Konneniwmst nHHOpMAaIMOHHBIX XpaHIIHUII. TEeXHOIOTHYSCKUE OTPAHNYCHUS TPAH3aKIIMOHHBIX CUCTEM
JUTSI peIIeHUs] aHATUTHYECKUX 3a7a4. TeXHOJIOTHN KOHCOMUAANNH TaHHBIX. TeXHOIOTHN U3BJIeUEHUS,
npeoOpaszoBanus u 3arpy3ku qaHHeX (ETL), opranmsanus XpaHwimng TaHHBIX. MeTanaHHbIe.
Hasnauenwue u cBOWCTBA XpaHHWIIUINA JAHHBIX. BUTPUHBI JaHHBIX. TEXHOIOTUH U METOBI OLICHKU
KadecTBa MaHHBIX. [Ipodaimmar nanuex. OurcTtka JaHHbIX. O0paboTka qyO0IMKaToOB M IIPOTHBOPEUHI B
JIaHHBIX. BEIIBICHNE aHOMANTEHBIX 3HAYeHUH. BoccTaHOBIICGHHE MTPOITYIICHHBIX 3HaYeHMH. CoKpaiieHne
pasMepHocTH naHHbIX. CoMIuiuHT. O0oraieHue JaHHbIX.

Tema2. TexXHOJIOTMH ONEPATUBHOIO AHAJIHU3A JAHHbIX.

Mertoap! 1 Monenu aHanm3a nanHbix. [lorstue OLAP-texunomorun. TpeboBanus, MpeabsIBIIEMbIE K
OLAP-cuctemaM. 3aauu u cofiepKaHre OTIepaTHBHOTO aHaIu3a JaHHBIX. [IpaBuia u 0coOeHHOCTH
onepatuBHOro ananuza aaHabeix (mo E.d.Konny). Knaccudukanus u ctpykrypa OLAP-pemenuii. Peinox
OLAP-pemiennii. [IppumeHeHne B TOTUCTHKE.

Tema 3. Anaym3 u Busyaansanus 1aHHbIX B Microsoft Excel u Google Tadiunax
dopmartupoBaHue HAOOpPOB W TIpeABapHTENbHas o00padoTka maHHBIX B Microsoft Excel.
Busyanuzanus nanusix OnucarenbHas cratucTuka. CBOoAHbIE TaOIMIBI U CBOJHBIC JUATrPAMMBI
B Microsoft Excel. BeiOpockl, nmponymenHasle 3HadeHus1 u ux obpabotrka B Microsoft Excel.
WuctpymenTapuii B HaACTpoiike «AHanM3 AaHHBIX». Permienue 3amau ontumusanuu B Excel,
aHaIU3 (PUHAHCOBBIX JAHHBIX, PEHICHUE JIOTUYECKHX 3a7ad W PElICHHEe MaTeMaTHYeCKHX 3anad B
Excel.

Tema 4. Cucremsl kiacca Business Intelligence (BI).




Mogenb dKcTIepTHOHM crucTeMbl. Mozenb npeaMeTHoH obmactu. Cuctema yrpaBieHHS HHTESIICKTYTbHON
JIeSITEITIbHOCTHIO Ha MOJIEITH MTpeIMeTHON 00acTu. MoJiellb MHTEIUIEKTYalIbHOTO HHTepdeiica.
OcHoBHEbIe TOHATHS U 337aun Business Intelligence; TeXHONIOTHH 1 METOBI OCYIIIECTBICHUS aHATTN3a
ousnec-unpopMmaruu. Cucremsl ousHec-unTeIiekTa (BI). Bl kak MeTobI, TEXHOIOTHH, CPENICTBA
W3BJICUYCHNS U MPEACTaBIeHNS 3HaHUH. [IpeIMeTHO-OpUEeHTHPOBAHHBIE aHATUTUIECKIE CUCTEMEI.
HNHupopManmoHHO-aHATUTUYECKUE CUCTEMBI YITPABJICHHUS 110 KJIFOYEBBIM MTOKa3aTeisiM 3P PeKTUBHOCTH.
Merton cOanaHCHPOBAaHHBIX IMOKA3aTelIe U MHAUKATOPHBIC TaHen. MH)OpMalnoOHHO-aHATUTUYECKHE
CHCTEMBI TUITAHUPOBAHUS U OIOKETHPOBAHMS, HPOPMAIIMOHHO-aHATUTHYECKHE CHCTEMBI
(hopMHUpOBaHUS U aHAJIH3a KOHCOIMINPOBAHHON (hMHAHCOBOI oTueTHOCTH. CrielaaIn3upoBaHHbIe
AHAIUTUYECKUE CUCTEMBI M TTPHIIOKEHUS JIJIsl KOHKPETHBIX MPEIMETHBIX o0sacTeld. PriHOK
WHCTPYMEHTAIBHBIX PEIICHUA, TPUMEHSAEMBIX IPHU pa3paboTke HHPOPMAIIMOHHO-aHATUTHYECKUX
cucreM. IIpoxykTer Bl u Bl-tutatdopmsr.

Tema 5 O0padoTka naHHbIX B aHanuTH4YecKoi miargopme KNIME.

Bazossie anementel KNIME: motok pabdot (workflow), pabouee mpoctpancTBo (workspace), y3en (node),
nopt y371a (port), ctatyc y3na (node status), coeAMHEHHE 1 HACTpoiika y31a (connecting and configuring
node). [TonyueHue pacnpeneaeHHbIX AaHHbBIX ¢ momolbio REST oOmeHna. [Touck 111abI0HOB ¢ TIOMOIIBIO
Knime. [epeBns pemennii B Knime. Kimacrepuzanus B8 Knime. Moaenu nporao3upoBanust B Knime.

4.3.1. IlepeyeHb CeMHHAPCKHUX, NPAKTHYECKUX 3aHATHII 1 J1a00PaTOPHBIX padoT

Tema 3ansiTus Bcero vacos O1eHOYHBIE CpPEeICTBA dopmupyembie
KOMIIETCHIINN

Tema 1. Texnomoruu c6opa v XpaHSHH 12 Oruer o TIK-3
JTAHHBIX naboparopHoi pabore,

YCTHBIH 0IIpOC
Tema 2. TexHonoruu onepaTUBHOTO aHanu3za | 12 Otuer no IK-3
JTAaHHBIX JTabopaTopHOi pabore,

YCTHBIH OIIpOC
Tema 3. Ananus u BU3yanu3anus JaHHBIX B 10 Otuer no IK-3
Microsoft Excel u Google Ta6numax nabopaTopHoii pabore,

YCTHBIH OIIpOC
Tema 4. Cuctems kimacca Business 10 Otuer no TIK-3
Intelligence (BI) JTabopaTopHOi pabore,

YCTHBIH 01poc
Tema 5. O6paboTKa JaHHBIX B 16 Ortyer o TIK-3
anamutrdeckoi miatgopme KNIME. nabopatopHoi pabore,

YCTHBIH OIIpOC

4.3.2. [lepevyeHb TeM (BONPOCOB), BLIHOCHMBbIX HA CAMOCTOAITEJIbHOE N3y4YeHHe CTYyIeHTAMHU
B PaMKaxX CaMOCTOSITeJIbHOI padoThI

Tema 3ananue dopmupyembie
KOMIIETCHIIUU
1. 3yueHne OCHOBHBIX aJlTOPUTMOB. IK-3

Tema 1. Mcionb3oBanus s3bika Python mms

2. Peann:-saul/m KOHTPOJIBHOT'O IMpHUMEpa €
peuIeHu 3a1a4 MOUCKAa JaHHbBIX

noMoIneio cpeanl Jupyter Notebook.

Tema 2. CriocoOBI aHATUTHIECKOTO 1. M3yueHne OCHOBHBIX aJlTOPUTMOB. IK-3
IporpaMMHpPOBaHUs Ha sA3bIke Python 2. Peanuzanys KOHTPOIBHOTO IIPHMEpA C
nomonisio cpensl Jupyter Notebook.

4.4. MeTonnueckne yKa3aHusl 10 OPraHU3AIUHM CAMOCTOSITEIbHOI PadoThl CTYCHTOB

CamocrodTenbHas paboTa CTyIeHTOB BceX ()OpM U BUIOB O0yUCHHUS SIBIISICTCS OJTHUM U3
00s13aTeIbHBIX BHJIOB 00pa30BaTEeIbHON JEATEILHOCTH, 00CCIICUMBAIOIICH PeaTU3aIrIo




TpeboBanuii denepanbHBIX TOCYIAPCTBEHHBIX CTAaHAAPTOB BhICIIEro obpazoBanus. CormacHO
TpeOOBaHUSM HOPMATHUBHBIX JOKYMEHTOB CaMOCTOSITENIbHAsA paboTa CTYIE€HTOB SIBISIETCS
00s13aTeNbHBIM KOMIIOHEHTOM 00pa30BaTEeILHOTO MPOIIeCcca, TaK KaK OHa 00eCTIeYnBaECT
3aKperyIeHHe MOy4aeMbIX Ha JICKIIMOHHBIX 3aHATUSAX 3HAHUH IMyTeM MPHOOPETEHUs HaBbIKOB
OCMBICJICHUS U PACIIUPEHUS UX COACPKAHWS, HABBIKOB PEIICHHS aKTYaTbHBIX MPOOIEM
dbopmupoBaHHs OOIIEKYIBTYPHBIX U TPOPECCHOHATBHBIX KOMIIETEHITUN, HAyYHO-
HCCJIEIOBATEILCKOM IeATeIHbHOCTH, TIOJATOTOBKU K CEMHHApaM, TaO0OpaTOpHBIM padoTaM, caade
3a4eTOB U AK3aMeHOB. CaMocTosTeNbHAs paboTa CTYACHTOB IPEACTaBIIsIET cO00I COBOKYIHOCTh
ayUTOPHBIX ¥ BHEAYAUTOPHBIX 3aHATHI U paboT. CamocTosaTenpHas paboTa B paMKax
00pa30BaTeNbHOTO MpoIiecca B By3€ pPelaeT CAeAYIOLUe 3a1a4u:

— 3aKpeIUICHUE U PacUINpeHne 3HAaHUHN, YMEHHH, MOJYICHHBIX CTyJEHTaMH1 BO BPEMS
ayJUTOPHBIX U BHEAYAUTOPHBIX 3aHATHI, IPEBpallleHNE UX B CTEPEOTUIIBI YMCTBEHHOU U
bu3HYECKOI 1eATETHHOCTH;

— IpuoOpeTeHe JOMOIHUTEIbHBIX 3HAaHUN 1 HaBBIKOB MO JUCIUILIMHAM YYeOHOrO IUIaHa;

— ¢opMUpOBaHUE U PA3BUTHE 3HAHHUI U HABBIKOB, CBS3aHHBIX C HAYYHO-HUCCIIEI0OBATEIbCKON
JEeSITEIbHOCTBIO;

— pa3BUTHE OPHEHTAIIMU M YCTAHOBKHM HAa KAUECTBEHHOE OCBOCHUE 00pa30oBaTebHOM
IPOrpPaMMBl;

— pa3BUTHE HABBIKOB CAMOOPTaHU3AIINH;

— ¢opMUPOBaHNE CAMOCTOSTEIbHOCTH MBIIIJIEHUS, CIIOCOOHOCTH K CaMOPa3BUTHIO,
CaMOCOBEPILICHCTBOBAHHUIO ¥ CAMOpPEaTN3aIliu;

— BBIPaOOTKA HaBBIKOB d(P(HEKTUBHOM CaMOCTOATEILHON TPO(PECCHOHATTEHON TEOPETUYECKOH,
NPAaKTUYECKON U yueOHO-HUCCIIEI0BATENBCKOM e TETbHOCTH.

IMoaroroBka k Jekuuu. KayectBo 0CBOCHMS coAepKaHUA KOHKPETHOU TUCIUTIIIMHBI
MPSIMO 3aBHCHUT OT TOTO, HACKOJIBKO CTYICHT caM, 0€3 BHEUTHETO MPUHYKICHUS OPMUPYET Y
ce0st yCTaHOBKY Ha MOJy4YeHHUE Ha JIEKIUAX HOBBIX 3HAHUH, TOMOJHSIONUINX YK€ UMEIOIIHECS 110
TaHHOW JUCHHILTHHE. BpeMs Ha MOATOTOBKY CTYICHTOB K ABYXYAaCOBOW JIEKIIUU MO HOPMAaTHBaM
coctapiseT He meHee (0,2 Jaca.

IMoaroroBka k mpakTHYecKOMY 3aHATHIO. [I0ATOTOBKA K MPAKTUYECKOMY 3aHSATHUIO
BKJIIOUYAET CIEAYIOLIUE 3JIEMEHThI CAMOCTOSITENIbHOM 1eATEeIbHOCTHU: YETKOE MPECTaBICHNE
eI U 33]1a9 €r0 TIPOBEICHUS; BBIJICTICHHE HABEIKOB YMCTBEHHOM, aHATUTHYECKOH, HAYyIHOMI
NEeSITeIbHOCTH, KOTOPBIE CTAaHYT PEe3yJIbTaTOM MpecTose paboTsl. BeipaboTka HaBBIKOB
OCYIIECTBIISIETCS C IIOMOIIBIO MOTYYCHUS HOBOM MH(OpManu 00 N3y9aeMbIX Mpoleccax u ¢
MOMOIIbIO 3HAHUS O TOM, B KAKOM CTENEHU B IaHHOE BpEMS CTYIECHT BIJIaZIeeT METOIaMU
HCCJIEIOBATEILCKOM IeATEeIbHOCTH, KOTOPHIMU OH CTaHET IMOJIb30BAThCS HA TIPAKTHYECKOM
3aHATUU. [loAroTOBKa K MPaKTUUECKOMY 3aHATHIO HEpeaKo TpedyeT noadopa MaTepuara,
TAHHBIX U CIICIUATBHBIX HCTOYHUKOB, C KOTOPBIMH MPEACTOUT yueOHas paboTa. CTyaeHThI
JOJIKHBI IOMa TOJATOTOBUTH K 3aHATHIO 3—4 npumepa GOopMyJIHPOBKU TEMbI UCCIIEI0OBAHNUS,
MPEJICTABICHHOTO B MOHOTpa(UsX, HAYIHBIX CTaThsIX, OTUETaX. 3aTeM OHH CaMOCTOSITEIILHO
OCYIIIECTBIISIIOT MTOMCK COOTBETCTBYIOIIUX UCTOYHUKOB, ONPEIEIAIOT aKTYalbHOCTh
KOHKPETHOT'O UCCIICTIOBAHMUS IPOIIECCOB U SIBJICHUM, BBIICISIOT OCHOBHBIE CITIOCOOBI
J0Ka3aTeNbCTBAa aBTOPAMU HAyYHBIX Pa0OT LIEHHOCTH TOTO, YeM OHU 3aHUMaroTcs. B xoze
CaMoro MPaKTUYECKOTO 3aHSITHSI CTYICHTHI CHAaYalla IPEICTABISIOT HaliICHHbIC MU BapUAHTHI
(bOopMyITUPOBKH aKTyaJIbHOCTH UCCIIEIOBaHUs, 00CYXIal0T UX U 0OOCHOBBIBAIOT CBOE MHEHHUE O
HAWIy4IlleM BapuaHTe. Bpemsi Ha MOATOTOBKY K MPAKTUYECKOMY 3aHATHIO TI0O HOpMaTHBaM
coctaisaeT He meHee (0,2 gaca.

IMoaroroBka k ceMUHApPCKOMY 3aHATHIO. CaMOCTOSTENbHAS MOATOTOBKA K CEMUHAPY
HaIpaBJieHa: Ha pa3BUTHE CIOCOOHOCTHU K UTEHUIO Hay4YHOU U MHOM JTUTEpaTyphl; Ha MOUCK
JIOTIOJTHUTEIBHON HH(OpMAaINK, TO3BOJISIONIEH ITy0Ke pa3o0paTbcsi B HEKOTOPBIX BOIIPOCax; Ha
BBIJICJICHHE NTPU paboOTe C pa3HbBIMU UCTOYHUKAMHU HEOOX0AMMON HH(pOpMauu, KOTopast
TpeOyeTcs JUIst MOJTHOTO OTBETA HA BOMPOCHI TJIaHA CEMHHAPCKOTO 3aHSTHUS; HA BRIPAOOTKY
YMEHHsI PAaBUJIHHO BHIMKUCHIBATh BHICKA3bIBAaHUS aBTOPOB U3 UMEIOIINXCSl HCTOYHUKOB



uHpopmanuu, opopMIIATh UX M0 OubimorpaduyeckuM HoOpMaM; Ha pa3BUTHE YMEHUS
OCYIIECTBIISITh aHAJIU3 BHIOPAHHBIX HCTOYHUKOB MH(POPMAIUH; Ha MOATOTOBKY COOCTBEHHOTO
BBICTYIIJICHUS IO 00CYX/1aeMbIM BOIIpocaM; Ha (POpMUPOBAHHE HABBIKA ONEPATHBHOTO
pearupoBaHus Ha pa3Hble MHEHHUsI, KOTOPbIE MOTYT BO3HUKATh IIPU 00CYKIEHUU T€X WIIK UHBIX
Hay4HbIX Ipo0eM. BpeMs Ha MOATrOTOBKY K CEMUHApY IO HOPMAaTHBaM COCTABIISICT HE MEHEE
0,2 gaca.

IMoaroroBka K KOJI0OKBUYMY. KOIIIOKBHYM ITpeacTaBisieT cO00M KOIIIEKTUBHOE
oOcyxJeHue pazjiena JUCIUILUIMHBI HA OCHOBE CaMOCTOSITENIbHOTO U3yYEHUS 3TOTr0 pasjena
cryaentamu. [loaroToBka Kk JaHHOMY BUY Y4€OHBIX 3aHATHI OCYIIECTBISIETCS B CISIYIOIIEM
nopsake. [IpernoaaBarens 1aeT CUCOK BOIIPOCOB, OTBETHI HA KOTOPBIE CIEYET MOIYUYUTh IPH
U3yYEHHUH ONPEIETICHHOTO MEPEYHs HayYHBIX UCTOYHHKOB. CTyJJ€HTaM BO BHEAYJIHUTOPHOE
BpeMsl HEOOXOAMMO IPOYUTAThH CHEIHAIbHYIO JINTEPATYPY, BHIIHUCATh U3 HEE OTBETHI Ha
BOIIPOCHI, KOTOPbIE OYIYyT 00CYXIaThCs HAa KOJUIOKBUYME, MBICIIEHHO C()OPMYIIHPOBATH CBOE
MHEHHE 110 KaXXJI0MY U3 BOIIPOCOB, KOTOPOE OHU BBICKAXKYT Ha 3aHATHH. Bpems Ha MOATOTOBKY K
KOJUIOKBUYMY 110 HOPMaTHBaM cocTaBiisieT He MeHee 0,2 Jaca.

IMoaroroBka K KOHTPOJILHOI padoTe. KoHTponpHas paboTa Ha3HAYaETCs MOCIE
U3y4EHHsI ONPEACTICHHOTO pa3zena (pa3/ienoB) TUCIMILIMHBI U IPECTaBIseT COO0H
COBOKYITHOCTb Pa3BEPHYTHIX MMCbMEHHBIX OTBETOB CTYACHTOB Ha BOIPOCHI, KOTOPHIE OHU
3apaHee MOJIy4aroT OT mpenojaBaress. CaMoCcTosTeNbHAas! MOATOTOBKA K KOHTPOJIbHOW paboTe
BKJIIOUYAET B ce0s: — U3YyUYEeHHE KOHCIEKTOB JIEKIIUH, PACKPBIBAIOLINX MaTepua, 3HaHHe
KOTOPOT'O MPOBEPSIETCS KOHTPOJIBHOM pabOTOM; MOBTOPEHHE y4eOHOTo MaTepuaia, MoJIydeHHOTO
IIPU MOATOTOBKE K CEMUHAPCKUM, MMPAKTUYECKUM 3aHATUSAM U BO BpeMs UX MTPOBEJICHUS;
U3y4eHHE JOMOTHUTEIBHOM TNTepaTyphl, B KOTOPOH KOHKPETH3UPYETCS COAep KaHue
MIPOBEPSAEMBIX 3HAHUI; COCTaBICHHUE B MBICIIEHHOM (JOpME OTBETOB Ha MTOCTABIICHHBIE B
KOHTPOJILHOHM paboTe BOMPOCHI; (OpMUPOBAaHUE NICUXOJIOTHIECKOI YCTAaHOBKHM HA YCIICIIHOE
BBITMIOJTHEHHE BCceX 3a7aHuii. Bpemsi Ha MOATOTOBKY K KOHTPOJIBHOU paboTe 1o HopMaTHUBam
COCTaBJISIET 2 yaca.

IMoaroroBka k 3a4ery. CamocTOSTENbHAS OArOTOBKA K 3a4ETYy J0JKHA
OCYILECTBIISATHCS B TEUEHUE BCero cemecTpa. I1oAroToBka BKIIOYaET CleaAyIonne AeHCTBUS:
NepeyuTaTh BCE JICKIUH, a TAK)KE MaTepUallbl, KOTOPbIE TOTOBUIIUCH K CEMUHAPCKUM U
NPAaKTUYECKUM 3aHATHSAM B TEUEHUE CEMECTPa, COOTHECTH 3Ty HH(POPMAIIHIO C BOIIPOCAMH,
KOTOpBIE JJaHbl K 3a4eTy, €ClIi HH(OPMAaLUK HEAOCTATOYHO, OTBETHI HAXOAT B IPEIIOKEHHON
npernojiaBaTeneM Jureparype. Pekomennyercs nenatb KpaTkue 3anucu. Bpemst Ha IOAroToBKy K
3a4eTy 110 HOPMAaTHUBaM COCTAaBIIIET HE MEeHee 4 4acoB.

IMoaroroBka k 3k3amMeny. CaMOCTOSTENbHASI TOATOTOBKA K 9K3aMEHY CX0XKa C
MOATOTOBKOM K 3a4eTy, 0COOCHHO ecnu oH nuddeperimpoBanabii. Ho 00bem yue6HOTO
MarepHaia, KOTOPbIi Hy)KHO BOCCTAHOBHUTb B TAMATH K IK3aMEHY, BHOBb OCMBICIIUTH U MOHSTb,
3HAYUTENIbHO OO0JIbIIIE, TOATOMY TpeOyeTcst 00JIbIle BPEMEHU U YMCTBEHHBIX ycuiuil. Baxxno
copMHPOBATH IIEIOCTHOE NIPEACTABICHUE O COJCPKAHUN OTBETa HA KaX/IbIi BOIIPOC, YTO
IpeJoiaraeT 3HaHUE Pa3HbIX HAYYHBIX TPAKTOBOK CYIIHOCTH TOTO MJIM MHOTO SIBICHUS,
npoliecca, yMEHUE pacKpbIBaTh (PaKTOPbI, OMPEAETAIONINE UX IPOTUBOPEUUBOCTD, 3HAHUE UMEH
YYEHBIX, H3Y4aBIINX 00Cyx aaemMyro mpodiemy. HeooxommmMo Takyke mpuBecTH HH(OPMAITUIO O
MaTepHagax dMIUPHUUECKUX UCCIETOBAHMIA, YTO YKa3bIBAE€T HA BCECTOPOHHIOIO MOATOTOBKY
CTYJEHTa K 3K3aMeHy. Bpems Ha MOATroTOBKY K 9K3aMEeHY [0 HOPMAaTHBaM COCTaBIIsIeT 36 4acoB
JUTs 0aKaIaBpoB.

B ®BI'OY BO «MI'Y» opranuzamms caMOCTOATEIbHON PabOThl CTYACHTOB
pernamenTupyercs [lonokeHueM o caMocTOsITeIbHON paboTe CTYJACHTOB, IPHUHATHIM Y YEHBIM
cosetom UI'Y 22 urons 2012 r.

5. VYEBHO-METOJIAYECKOE 1 HTH®OPMALIMOHHOE OBECITEYEHUE
TV CHATIIAHBI



a) OCHOBHas JIUuTepaTypa:

1. UudpopManinoHHBIE CUCTEMBI YIIPABJICHUS TPOU3BOACTBEHHON KOMIIaHUEH ;| YIeOHUK U
MPaKTUKYM JUTst By30B / mox penakmueit H. H. JIsrakunoit. — Mocksa : M3natensctBo FOpaiit,
2022. — 249 c¢. — (Bricmee oopazoBanue). — ISBN 978-5-534-00764-0. — Tekcr :
anekTpoHHbIHN // O6pazoBarenbHas mwiardopma FOpaiit [caiit]. — URL:
https://www.urait.ru/bcode/489408 (nara oopamenus: 22.05.2022).

2. beccmeptnsiit, M. A. VHTenneKTyanbHble CUCTEMBI | yYeOHUK U MPAKTUKYM JJISl BY30B /

N. A. beccmeptnsiii, A. b. Hyrymanosa, A. B. [1natonoB. — Mocksa : U3patensctBo FOpaiiT,
2022. — 243 c. — (Bwicmiee o6pazoBanue). — ISBN 978-5-534-01042-8. — TekcrT :
anexkTpoHHbIN // OOpa3zoBarenbHas matdopma FOpaiit [caiit]. — URL:
https://www.urait.ru/bcode/490020 (mara obpamenus: 22.05.2022).

3. CucTembl MOJACPKKY MPUHSITHS PEIICHUH : yUeOHUK U MMPAaKTUKyM Jis By30B / B. I'. Xanun
[ np.] ; mox pegakuueit B. I'. Xanuna, I'. B. YUepnosoii. — Mocksa : M3natensctBo FOpaiiT,
2022. — 494 ¢. — (Bricmee oopazoBanue). — ISBN 978-5-534-01419-8. — Tekcr :
anekTpoHHbIHN // O6pazoBarenbHas mwiardopma FOpaiit [caiit]. — URL:

https://www .urait.ru/bcode/489344 (nara oopamenus: 22.05.2022).

0) TOTOJIHUTEbHAS JTUTEPATypa:

1. UHpopMalmoHHbBIE TEXHOJIOTHH B MEHEKMEHTE : Y4eOHUK U IMpakTUKyM 1y By30B / E. B. Maitoposa
[v ap.] ; mox penakuueit E. B. MaiiopoBoii. — Mocksa : M3narensctBo IOpaiit, 2022. — 368 ¢. —
(Beicmiee oopazoBanue). — ISBN 978-5-534-00503-5. — Tekct : anektpoHHsIii // Obpa3zoBaTenbHas
mwiatdopma FOpaiir [caiit]. — URL: https://www.urait.ru/bcode/489927 (nara obparmienus: 28.05.2022).
2. Mamynus, 0. K. TIporao3upoBanue 1 IIIaHUPOBAHUE COITUATHLHO-O)KOHOMHYECKUX CHCTEM :
yuebnuk ans By308 / FO. K. Mamynun. — Mocksa : MznatensctBo HOpaiit, 2022. — 330 c. — (Beicuiee
oOpaszopanue). — ISBN 978-5-534-14698-1. — Texkcr : anekTponHbli // OOpa3oBarenbHas miardGopma
IOpaiirt [caiiT]. — URL: https://www.urait.ru/bcode/496702 (nata odpaienus: 28.05.2022).

3. ®enopos, /1. FO. IIporpammupoBanue Ha s3bIKe BEICOKOTO ypoBHS Python : yueOHOe mocobue nis
By30B / /1. }O. ®enopos. — 3-e uszn., nepepad. u non. — Mocksa : M3natensctBo FOpaiit, 2022, —

210 ¢. — (Beiciiee oopazoBanue). — ISBN 978-5-534-14638-7. — TeKcCT : 3MeKTPOHHBIH //
Oo6pazoBatenbHas atdopma tOpaiit [calit]. — URL: https://www.urait.ru/bcode/492920 (nata
obpamenus: 30.05.2022).

B) 0a3bl TaHHBIX, HTHGOPMAIIMOHHO-CITPABOYHBIC ¥ TTIOMCKOBBIE CHCTEMBI:

1. Hayunas snextponnas oubiaunorexka «kELIBRARY.RU» [DnexktponHsIil pecypce] : callT. —
Pexum noctyna: http://elibrary.ru/defaultx.asp
2. OTkpsITas 27AEKTpOHHAS 0a3a PECYpPCOB M MCCIICIOBAHUN «Y HUBEPCUTETCKAS
uHpopmannonnas cucrema POCCUS» [ DnexkTpoHHslii pecypc] : caiit. — Pexxum
nocrtyma: http://uisrussia.msu.ru
3. T'ocymapcrBeHHas nHpopManmoHHas cucreMa «HannoHabHas SJIeKTpOHHAS
OoubmoTekay [ DIeKTpOoHHBIN pecypce] : calT. — Pesxxum moctyma: http://H36.pd
4. B cootBerctBui ¢ 1. 4.3.4. ®I'OC BO, o0yyaromuMmcs B TEYCHHE BCETo MEepHoa
00ydeHus1 00ecreueH HeOTrpaHUUEHHBIN JOCTYN (YAICHHBIA TOCTYIT) K 3JIEKTPOHHO-
OMOTMOTEYHBIM CHCTEMAaM:
e DObC «M3narenbctBo Jlanb». OO0 «M3narenbctBo Jlanb». KontpakT Ne 92 ot
12.11.2018 r. Akt ot 14.11 2018 .
e DOBC DU3 «bubmuotex». 'ocynapctBennslii KoHTpakT Ne 019 ot 22.02.2011 r.
00O «bubnuorex». JIunensnonnoe cornamenue Ne 31 ot 22.02.2011 r. Angpec
noctyna: https://isu.bibliotech.ru/ Cpok geiictusi: ¢ 22.11.2011 1. 6eccpoynsbIii.




e DOBC «Haunonanwsusiit mudporoii pecype «Pykont». LIKb «budkom». KontpakT
Ne 91 o1 12.11.2018 r. Akt oT 14.11.2018 1.

o DbC «Aiibyke.py/ibooks.ru». OO0 «Aiidykcey». Kontpakt Ne 90 ot 12.11.2018 .
AKT Ne 54 ot 14.11.2018 .

e DnektpoHHO-OmOMMoTeyHas cucteMa «9bC HOpaiity. OO0 «DneKkTpoHHOE
m3aarenscTBo FOpaiity. Kontpakt Ne 70 ot 04.10.2018 1.

T') HHTEPHET-PECYPChI

1.

nkwn

=N

http://wombat.org.ua/AByteOfPython/AByteofPythonRussian-2.01.pdf - 3To cBOOOAHAS KHITA
0 MIPOTPaMMHUPOBAHUIO Ha s13b1ke Python.

https://www.python.org/ - s13pik mporpamMmmupoBanus Python

www.gks.ru - Odunmanshelii caiit ['ocyaapcTBeHHOr0 KOMUTETa CTAaTUCTHKH PO
sophist.hse.ru - EquabIif apXuB SKOHOMHUYIECKUX H COITUOIOTHUECKHUX JAHHBIX
http://library.hse.ru/e-resources/HSE _economic_journal - DxoHOMHUYecKuil )xypHan Briciieit
ITKOJTBI SKOHOMUKHU

Www.cemi.rssi.ru - [{eHTpabHBIN SKOHOMHKO-MaTeMaTtndeckuii nHeTuTyT (LIOMIM) PAH
www.forecast.ru - [leHTp MakpOIKOHOMHUYECKOTO aHaIm3a U porao3uposanus mpu MHIT PAH

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI

6.1. YueOHo-12a00paTopHOE 000pya0BaHUE

OTOT PA3JIEJI HE 3AIIOJIHATD

6.2. [IporpamMmmHoOe oOecniedeHue

A e Al

A3pik mporpamMmmupoBanus Python 3.7. u BeIie (OTKpBITOE TPOrpaMMHOE OOECTICUCHHE).
CVYB/] Postgre SQL.

CYBA MySQL.

Ta6mmunsrit mponieccop Excel.

Tabmuuanerii mponeccop Google Sheets.

Jupyter Notebook (0TKpbITOE TpOrpaMMHOE 0OecIIeueHue).

Jupyter Lab (oTkpbITOE ITpOrpaMMHOE 0OecrieueHue).

VisualStudioCode (Microsoft, oTkpsITOE TporpaMmMHOE 00eCTIeUeHHE)

OducHerii maketr Microsoft Office Project Professional 2019 (munensus UT'Y ans
00pa3oBaTeNbHBIX YUPEIKICHUN ).

10. Penakimonno-u3narensckas cuctema MikTeX (oTKpbITOE MpOorpaMMHOE O0ECTICUeHUE).
11. Aranutnueckas rargopma Knime.

7. OHEHOYHBIE MATEPHAJIBL IVI51 TEKYIIEI'O KOHTPOJIA U
MMPOMEXYTOYHOU ATTECTALLUU

7.1. OnleHOYHBIE CPEACTBA TEKYIIEr0o KOHTPOJISI

Bun konTposns KonTtponupyemsle TeMbI Kontponupyemsie

KOMIICTCHIIMHN




YcTHBIH ompoc Tema 1. Texnomoruu c6opa u XpaHEHHUS TaHHBIX TIK-3
Tema 2. TexHOIOTHY ONIEPATHBHOTO aHAIH3a
JTAaHHBIX

Tema 3. AHanu3 U BU3yaau3aiys JaHHBIX B
Microsoft Excel n Google Tabmumax

Tema 4. Cuctems! kiacca Business Intelligence
(BI)

Tema 5. O0paboTKa JaHHBIX B AHATUTUYECKOM

wiatgopme KNIME.
3amuTa oT4eTa 1o J:abopaTopHOM Tema 1. Texnosornn cOopa U XpaHEeHHs JaHHBIX IK-3
pabote Tema 2. TexHODOrUM ONEPATUBHOIO aHAIH3A

JIAaHHBIX

Tema 3. AHanu3 U BU3yaiau3auus JaHHBIX B
Microsoft Excel n Google Tabmumax

Tema 4. Cuctems! kiacca Business Intelligence
(BI)

Tema 5. O0paboTKa JaHHBIX B AaHATUTHYECKOM
miatpopme KNIME.

[IpumMepbl OLIEHOYHBIX CPEICTB TEKYLIEro KOHTPOJIA

TunoBbie KOHTPOJILHBIE 321aHUS

1. CTpyKTypHpOBaHHbIE 1 HECTPYKTYPHUPOBAHHbIE TaHHBIE.

2. DTanbl NOCTPOSHHSI CUCTEM aHaIu3a JaHHBIX.

3. IlepBuyHas 06paboTKa JaHHBIX CTATUCTHYECKOTO HAOIIOACHUS.

4. MeToibl U3MEpEeHHs TECHOTHI TAPHON KOPPETSIIMOHHON CBSI3U.

5. NHOekcHBIN METO HCCIEN0BaHNS TAHHBIX.

6. O630p COBpeMEHHBIX HHPOPMALMOHHBIX TEXHOJIOTHI U MIPOTPAMMHBIX CPEICTB aHAU3a U
00pabOTKH TaHHBIX.

7. SI3bIKH IPOTpaMMHUPOBAHUS TS aHAIIM3a TaHHBIX R, Python.

8. Cucrembl aHAJIM3a JaHHBIX.

9. UccnenoBanue cOMaIbHO-I)KOHOMUYECKOTO MpoLecca B aHaIUTHYeCKoM miardgopme Knime.
10. OcHOBHBIE IPUHIIMITBI TOCTPOSHHS HH(HOPMALIMOHHBIX XPaHUIIHILL.

12. Tumsl cCHCTEM MAIIMHHOTO 00YYEeHMS.

13. 3agaun MalIMHHOTO 00YYeHHS: KJIacCU(UKALIUS.

14. 3agaun MamMHHOTO OOYYCHUS: KIIACTePU3aIINS.

15. 3amaun MamMHAOTO 00YUYEHHS: TOUCK aHOMAJIBHBIX 3HAYCHUH.

16. 3agaun MamMHHOTO OOYYEHUS: PETPECCHS.

7.2. OneHo4HbIe CPeACTBA 1S IPOMEKYTOYHOM aTTecTaluu

Cnmcox BONPOCOB 1JIsl POMEKYTOYHOM aTTeCTaliu:

Ilpumepnwiii nepeyerv 60nPoCcos:

Bonpocs! [u1st o1ieHKH KayecTBa OCBOCHUSI TUCIUTUIUHBI

Ponp 1 MecTo aHanm3a B MMpoHeCcCC NPpUHATUSA PCIICHUA.

3. HHdpopMannoHHO-aHATUTHYECKHE CUCTEMBL. IX 0COOEHHOCThH M MECTO B CTPYKTYpE

UH(POPMALIMOHHBIX CHCTEM OpraHHU3alllu.
4. AcnekTsl aHaNIM3a U UX peaan3alys B CUCTEMAX YIIPaBJICHUS.

N —

5. TlonsTe MHPOPMALMOHHOTO MpocTpaHCcTBa. CTPYyKTYypa HH(OPMAIIMOHHOTO
IIPOCTPAHCTBA.

6. DIeMEeHTHI CTPYKTYpbl HHPOPMALIMOHHOTO NPOCTpaHCTBa. [IoHATHE SKOHOMUYECKOTO
[OKa3aTelis.

7. CucTeMbl U COAepKaHUE SKOHOMUYECKHUX MTOKA3aTeIIeH.




10.

11.

12.

13.

14.
15.

16.

17.

18.
19.

20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.

31.
32.

Hepapxudeckas CTpyKTypa yIpaBlIeHUs] TPESITPUITHEM U TUITHI THPOPMAITMOHHBIX
cuctem (MIS, EIS, DSS).

Oco0eHHOCTH peanu3anuy U HTHPOPMAITMOHHOE B3aUMOICHCTBUE B TIPOIIECCEe
YIPABJICHUS JESITEIBHOCTBIO OPraHU3alliH.

DBOJIOIMS KOHIICTIIINN KOMIBIOTEPHBIX CHCTEM TOIICPKKU YIIPABICHHUS (THIIBI
KOMIIBIOTEPHBIX CUCTEM, MOJIb30BaTENN, O0ECTIeUeHUE MPOIIECCOB MPUHSTHS PEILICHUH,
CBSI3b C 3aJla4aMHy NIPUHATHS PEIICHH, peanu3anus QYHKIUN TOJIePKKHU, 0a30BbIe
WH(pOPMAITMOHHBIE TEXHOJIOTHH ).

Omnpenenenue, ocHOBHBIE AneMeHThI U TuTbl CIITIP; ocobeHHOCTH 0OeceueHus
npolecca MoAAep KKU MPUHATHUS PeLIeHUI Ha OCHOBE MH(OPMallMOHHOKOMITBIOTEPHBIX
TEXHOJIOTHM.

Buapl nndopmaimoHHoi 1 MHCTPYMEHTAIBHON MOAICPKKH JIUIA, TPHHUMAIOIIETO
pewenne (JIIIP) u ucnonnenue pemeHuii Ha pa3IMYHBIX dTanax UK IPUHATUSL
peuIeHUi.

O6nactu npumenenuss OLAP-ananu3za, metooB Data Mining B KOpriopaTHUBHOM
YIPaBJICHUH.

[TonsiTHe O ClIeHapHOM IJIAHUPOBAHUU.

XpaHeHue JaHHBIX B MH(POPMAIIMOHHO-aHAJTUTHYECKUX cucTeMax. Haznauenue
XpaHWINILA JaHHBIX.

[Ipeanoceuiky co31aHNs KOHLENIIMY XPaHWINI JaHHbIX. HemocTaTky TpaH3aKIMOHHBIX
cucreM. [ToHsiTue XpaHunuiia 1aHHbBIX.

Xpanwnuiie faHHbIX. OyHKIMU XpaHUJIUIIA JaHHbIX. CBOMCTBA XpaHWIMILA JAHHbIX.
[lonsatrne MHOroMepHOM 6a3bl TaHHBIX.

TexHOoIOrnM KOHCOIUIAINY TAHHBIX.

Texnonoruu u3BnedeHus, Tpanchopmammu, 3arpy3ku naHHbIX. OUNUCTKA JaHHBIX.
Oo0oraresne TaHHbBIX.

TexHOMOoTuU U METO/IbI OIICHKH KaueCTBa IAHHbBIX

Mertoab! BBISIBIIEHNS] aHOMAJIbHBIX 3HAYEHUH.

Meroasl BOCCTaHOBJICHUS IIPOITYIICHHBIX 3HAYECHUH.

Mertoasl COKpalieHus: pa3MEPHOCTH JTaHHBIX.

3amayn MaTMHAOTO O0yUYeHUS: KiaccupuKarims.

3amaun MaIMHHOTO O0YUYSHHS: KIIacTepHU3aLusl.

3amaun MaIMHHOTO 00YUYEHHS: MOUCK AaHOMAJIbHBIX 3HAYCHUH.

3a1aun MaIMHHOTO O0YUYEHHS: PETPeccHsl.

[TonsiTHE MHTEIUIEKTYaIbHOTO aHan3a AaHHbIX. Cuctembl Data Mining.

Cpasuenue meronioB OLAP-cuctem u cucrem Data Mining.

3aau MHTEJUIEKTYaIbHOTO aHAJIM3a: aCCOIMAIIMsl, KilacTepu3alusl, KiaccupuKanus,
perpeccus.

00630p priaka cucrem Data Mining.

[IpoekTupoBanue u MpUMEHEHNE HHHOPMAIITMOHHO-AaHATUTUIECKIX CUCTEM B
YIPABJIEHUHN U S3KOHOMHUKE.

IIpumeps! 3aqaHni:

KomiuiekT TecToBBIX 3a1aHUH

1. AHaJIUTHK 370 ...

a) crelUaIruCcT B 00J1aCTH aHalIM3a U MOJEIUPOBAHNE

0) crieualIuCT B MPEAMETHOM 0071acTH;

B) UEJIOBEK, PEIIAOIIUI ONpeIeICHHbIE 3a/1a41;

T') 4eJIOBEK, KOTOPBIH UMEET OMBIT B MPOTPAMMHUPOBAHUH.

2. Ilepemennast X u3mepeHa B MOPSAKOBOM 1Kaie. Pe3ynbraTel n3MepeHuit 3Tol nepeMeHHoM
MOJKHO IPEJICTABUTH B!

a) HOMUHAJILHOM IITKajIe N3MEepEHUI



0) KOJMYECTBEHHOH IIIKaJIe N3MEPEHUN

T') HEeJIb3s MPECTaBUTh B KAKOK-THOO0 Jpyroy IKajae u3MepeHui

3. CTaTucTHKa KaK HayKa U3ydaeT:

a) MacCOBBIC SIBJICHUSI,

0) eIMHUYHBIC SIBIICHUS;

B) MEPUOJINYECKUE COOBITHS.

4. 3aK0H OOJIBIIIMX YHCET YTBEPKIACT, YTO:

a) yeM OOoJIbIIie eIMHUI] OXBAYCHO CTATUCTHYECKUM HAOIIOICHUEM, TEM JIyUIIIe MPOSBIICTCS 00MIast
3aKOHOMEPHOCTB;

0) 4em OOJTbITIe STMHHII OXBAYEHO CTATHCTUICCKUM HAOIIOICHUEM, TEM XYKE IPOSIBIICTCS 00IIast
3aKOHOMEPHOCTB;

B) YEM MEHBIIIC SIUHHI] OXBAUYEHO CTATUCTHYCCKUM HAOIIOICHIUEM, TEM JIyUIlIe IPOSBIISIETCS 00Iast
3aKOHOMEPHOCTb.

5. Ha3oBuTE OCHOBHBIE BH/IbI OLIHOOK PETUCTPAIIMU: &) CIIyYaifHbIE; 0) CHCTEMaTHYECKHUE; B)
OIIMOKH PErpe3eHTATUBHOCTH; T') paCUETHBIC:

a)a,0, B,

6)a, 0

B) a

r)a,0,B,T

6. B xakux enuHumax OyaeT BhIpaKaThCsl OTHOCUTENBHBIN NOKA3aTeNb, €Cli 0a3a CpaBHEHUS
NPUHUMAETCS 3a eAUHUILY?

a) B koa¢pdunmeHTax;

0) B HaTypaJIbHBIX;

B) B MPOIICHTAX.

7. 3HaveHus MpU3HaKa, MOBTOPSIONIMECS C HAMOOJBIIIEH YaCTOTOM, HA3bIBACTCS

a) MOJIOH;

0) MeaHoM.

8. Koo pumuent Bapuanmun nu3MepsieT KoaedIeMoCTh IpU3HAKa B!

a) OTHOCHUTEJILHOM BBIPa)KCHHH;

0) aOCOTFOTHOM BBIPaKCHHH.

9. AGCOIOTHBIN IPUPOCT UCUUCIISIETCS KaK: a) OTHOIIIEHUE YPOBHEH psizia; 0) pa3HOCTh YPOBHEH
psna. Temn pocTa UCUMCIAETCS KaK: B) OTHOILICHUE YPOBHEH psifia; T) pa3HOCTh YPOBHEH psja:
a)0, B

0)a,B

B)a,T

10. K Haubosiee mpocThiM METOJIaM IPOTHO3UPOBAHUST OTHOCST:

a) METOJI Ha OCHOBE CPETHEr0 a0COFOTHOTO IPUPOCTA;

0) METOJT CKOJIB3SIIIEH CPETHEIH;

B) MHJIEKCHBIN METO/I.

11. CratucTndeckuii HHAEKC - 3TO:

a) OTHOCHUTEJIbHAS BETMYMHA CPABHEHUS IBYX ITOKa3aTeleil;

0) CpaBHUTEIbHASI XapaKTEPUCTUKA JIBYX aOCOIOTHBIX BEIIMYHH;

B) KPUTEPUiIl CPAaBHEHUS] OTHOCHTEIIBHBIX BEITUYUH.

12. TabnuuHBIE TPOLIECCOPHI MO3BOJISIOT CTPOUTD JHATPAMMBI CIIETYIOIIUX THIIOB:

a) ['mcrorpamma, nuHeiuaTas quarpamma, KpyroBasi tuarpaMmma, rpaduk;

0) [luarpamma c 061acTsIMU, MOBEPXHOCTHAS TUAarpaMma, JEeTeCTKOBas JUarpaMma;

1) Bcé BoITe mepeuncienHoe;

13. 3agaya xaccudukanuyu CBOAUTCA K ...

a) OmpeJIeNIeHNs Kilacca 00BEKTa Mo ero XapaKTePUCTUKAMU;

0) HAXOXKJICHUS YaCThIX 3aBUCUMOCTEH MEXTy 00BEKTaMU WA COOBITHSIMU;

B) ONpe/eICHNE 110 U3BECTHBIM XapaKTePUCTUKAMH 00BEKTa 3HAUEHHE HEKOTOPOTO €ro ImapaMeTpa;
I') IOUCKA HE3aBUCUMBIX IPYII M UX XapaKTEPUCTHUK B BCEM MHOXKECTBE aHATM3UPYEMBIX JIAHHBIX.
14. 3agava perpeccuu CBOJUTCA K ...

a) OTPEJICIICHUE 110 U3BECTHBIM XapaKTEPUCTHKAMH 00bEKTa 3HAUEHHE HEKOTOPOTO €T0 MapaMeTpa;
0) ompeneneHust Kiacca 00bEKTa M0 er0 XapaKTePUCTUKAMHU;



B) HAXOXKJICHHS YACTHIX 3aBUCUMOCTEH MEKIy 00BEKTaMH HIIH COOBITHSMU;

I') IOUCKa HE3aBUCUMBIX TPYII M UX XapaKTEPUCTHUK B BCEM MHOXKECTBE aHATM3UPYEMBIX JTAHHBIX.
15. 3amava knacTepuszanuy 3aKJII0YACTCS B ...

a) MOKCKA HE3aBUCUMBIX TPYIII U UX XapaKTEPUCTHK B BCEM MHOXKECTBE aHATM3UPYEMBIX JIaHHBIX;
0) ompeneneHust Kiacca 00bEKTa MO er0 XapaKTePUCTUKAMHU;

B) ONpECTICHNE 110 H3BECTHBIM XapaKTePUCTUKAMH 00BEKTa 3HAUEHUE HEKOTOPOTO €ro mapameTpa;
T') HAaXOXJICHUS 9aCThIX 3aBUCUMOCTEH MEXKTy 00bEKTaMH MITH COOBITHSIMH.

16. Llenbio moucKa accOMaTUBHBIX MPABUI SIBJISIETCS . ..

a) HaXOXKICHHS YaCThIX 3aBUCUMOCTEH MEXTy 00ObEKTaMH WM COOBITHSIMU,

0) ompezeneHus Kinacca 00BEKTa 10 €r0 XapaKTePUCTHKAMMU;

B) ONpeeICHNE 110 U3BECTHBIM XapaKTePUCTUKAMH 00BEKTa 3HAUEHHE HEKOTOPOTO €ro ImapaMmeTpa;
I') IOUCKA HE3aBUCUMBIX IPYII M UX XapaKTEPUCTHUK B BCEM MHOXKECTBE aHATM3UPYEMBIX JTAHHBIX.
17. MeragaHHBbIE -. ..

a) BEICOKOYPOBHEBBIE CPEJICTBA OTPAKEHUSI UH(POPMAIIMOHHOM MOJIEIIU M OTIMCAHUSI CTPYKTYPbI
JTAHHBIX

0) pa3HOBUIHOCTh CHCTEM XpaHEHHUs, OPUEHTHPOBAHA Ha TIOAIEPIKKY MpoIlecca aHaIn3a JaHHbBIX
IeJIOCTHOCTh, 00ECTIeYBaeT, HETPOTHBOPEUMBOCTH U XPOHOJIOTHIO JAHHBIX, & TAK)KE BBICOKYIO
CKOPOCTH BBITIOJTHEHUS AaHATTUTHYECKUX 3aIIPOCOB

B) HEKOTOPBIN Ha0Op orepanuii Haa 0a30i TaHHBIX, KOTOPBIM pacCMaTpUBAETCS KaK €IMHCTBEHHOE
3aBepIICHO, C TOYKH 3PEHUS TI0JIh30BaTEIIA, ICUCTBIE HAal HEKOTOPOH MHPOpMAIHei, 00BITHO
CBSI3aHO C OOpaIlieHneM K 0a3e TaHHBIX

T') 3TO YCTaHOBJICHHE 3aBUCUMOCTH JHCKPETHOM BBIXOIHOW MIEPEMEHHOW OT BXOJHBIX EPEMEHHBIX
18. Knaccuduxarnus -...

a) 9TO YCTaHOBJIEHUE 3aBUCUMOCTH JUCKPETHOHN BBIXOHOW NEPEMEHHOM OT BXO/IHBIX MIEPEMEHHBIX
0) pa3HOBHIHOCTh CHCTEM XpaHEHUs, OPUEHTHPOBAHA Ha TIOAIEPIKKY MpoIlecca aHaIn3a JaHHbBIX
[[EJIOCTHOCTh, 00ECTICUNBACT, HEITPOTHBOPEYMBOCTh U XPOHOJIOTHIO JAHHBIX, & TAK)KE BBICOKYIO
CKOPOCTH BBITIOJTHEHUS aHATTUTHYECKUX 3aIIPOCOB

B) BEICOKOYPOBHEBBIE CPE/ICTBA OTPAKEHUS HH()OPMAIIMOHHON MOJIEN ¥ OIIUCAHUS CTPYKTYPBI
JTAHHBIX

T') HEKOTOPBIA HAOOp oneparuiit Has 6a30i JaHHBIX, KOTOPBIA paccCMaTPpUBAETCS KaK eIMHCTBEHHOE
3aBEpIICHO, C TOYKH 3PEHUS TI0JIH30BaTEIIA, ICHCTBIE HAal HEKOTOPOH MHPOpMAIIHei, 00BITHO
CBSI3aHO C oOpalleHueM K 0a3e TaHHBIX

19. Perpeccus -...

a) 9TO YCTaHOBJICHUE 3aBUCUMOCTH HENPEPHIBHON BBIXOHOM MEPEMEHHOM OT BXOJAHBIX IEPEMEHHBIX
0) ora rpynnupoBka o0bekToB (HabmroaeHuii, coOObITHI) HA OCHOBE JJAHHBIX, OTIMCHIBAIOIITUX
CBOICTBAa 0OBEKTOB

B) BBISIBJIICHHE 3aKOHOMEPHOCTEN MEXKAY CBA3aHHBIMU COOBITHSIMU

T') 3TO YCTaHOBJICHHE 3aBUCUMOCTH JHCKPETHOM BBIXOIHON MIEPEMEHHON OT BXOJIHBIX ITEPEMEHHBIX
20. Knacrepuzamms -...

a) 9TO YCTaHOBJIEHHE 3aBUCUMOCTH HENPEPHIBHOM BBHIXOAHOM MEPEMEHHOM OT BXOAHBIX IEPEMEHHBIX
0) sTa rpynnupoBka 00bekToB (Habmronenunit, COOBITHIT) Ha OCHOBE TAHHBIX, OTTICHIBAIOIIINX
CBOICTBa 0OBEKTOB

B) BBISIBJICHUE 3aKOHOMEPHOCTEH MEKIY CBSI3aHHBIMU COOBITHSIMU

T') 3TO YCTaHOBJICHHE 3aBUCUMOCTH JMCKPETHOM BBIXOJIHOW TIEPEMEHHOM OT BXO/IHBIX MIEPEMEHHBIX.
21. Accouunanus -...

a) 3Ta rpyInnrupoBKa 00ObEKTOB (HAOII0IeHNH, COOBITHI) HA OCHOBE JIAaHHBIX, OMTUCHIBAIOIIINX
CBOWCTBa 0OBEKTOB

0) 9TO yCTaHOBJICHHE 3aBUCUMOCTH HETIPEPHIBHOM BBHIXOTHON TIEPEMEHHOM OT

BXOJIHBIX TIEPEMEHHBIX

B) BBISIBJIICHHE 3aKOHOMEPHOCTEH MEKIY CBA3aHHBIMU COOBITHSIMU

T') 3TO YCTaHOBJICHHE 3aBUCUMOCTH JHCKPETHOM BBIXOIHON MIEPEMEHHON OT BXOJIHBIX ITEPEMEHHBIX
22. MamuHHOe o0y4YeHue -...

a) MoJIpa3/ieIeHNe UCKYCCTBEHHOTO MHTEIUICKTa U3yYaroIuii METO/Ibl IOCTPOCHUS aJrOPUTMOB,
CHOCOOHBIX 00y4aThCsl HA JAaHHBIX



0) aTa rpynmnupoBka 00bekToB (Habmronenunit, COOBITHIT) Ha OCHOBE TAHHBIX, OTTHCHIBAIOIIINX
CBOICTBa 0OBEKTOB

B) HA0OP JaHHBIX, KXKAAs 3aIIHCh KOTOPOTO MPEJCTABISAET COO0W YUeOHBIH MPUMEp, COIEPKAIIETO
3aJJaHHBII BXOJIHOH BIUSIHHE, YTO U OTBEUACT €MY IPABWIBHBINA BBIXOHON pE3yIbTar.

T') CHeNUAIU3UPOBAHHBIN IPOrPAaMMHBIN pelieHne (Wi Habop pelieHuil), KOTOPBI BKIFOYAET B ceOs
BCE MHCTPYMEHTBI JIJIsl U3BJICUCHUS 3aKOHOMEPHOCTEH M3 CHIPBIX JTaHHBIX

23. AnanuTtnueckas rardopma -...

a) crenMaT3UPOBaHHBIN MPOTPAMMHBIN perieHne (Wi Habop pemeHuil), KOTOPBI BKIIOYaeT B ce0s
BCE MHCTPYMEHTHI JIJIsl U3BJICUCHUS 3aKOHOMEPHOCTEH U3 CHIPBIX JaHHBIX

0) aTa rpynmnupoBka 00bekToB (Habmronenunit, COOBITHIT) Ha OCHOBE TAHHBIX, OTTCHIBAIOIIINX
CBOWCTBa 0OBEKTOB

B) Ha0OP JaHHBIX, KAXKAAs 3aIHCh KOTOPOTO MPEJCTABISAET COO0W YUeOHBIH MPUMEp, COAEPKAIIETO
3aJJaHHBII BXOJIHOH BIUSHHUE, YTO U OTBEUACT €My IPABWIBHBINA BBIXOHON pE3ybTar.

T') OJpa3/IesIeHIe UCKYCCTBEHHOTO MHTEIUIEKTa U3yYarOIInuii METO/Ibl TIOCTPOCHUSI aJITOPUTMOB,
CHOCOOHBIX 00y4YaThCsl HA JAaHHBIX

24. Obyuaromas BeIOOpKa -...

a) HabOop JTaHHBIX, KaXK/1as 3aIMCh KOTOPOTO TPECTABIISIET COOO0M yueOHBIN pUMED, CONIEPIKAIIETO
3aJJaHHBIA BXOJHOM BIWSHHE, 1 COOTBETCTBYIOIINI €My NPABUIBHBINA BBIXOAHOUN pe3ylbTaT

0) sTa rpynmnupoBka 00bekToB (Habmronennit, COOBITHIT) Ha OCHOBE TAHHBIX, OTTCHIBAIOIIINX
CBOWCTBa 0OBEKTOB

B) HA0Op JAHHBIX, KaXIasl 3aIHCh KOTOPOTO MPEICTaBISIeT CO00H yaeOHBIN TPUMEp, COMEPIKAIIETO
3aJJaHHBII BXOJTHOH BIUSHHE, YTO U OTBEUACT €My IPABUIBHBINA BBIXOHON pE3yIbTar.

T') BBISIBIICHHE B CBIPBIX JIaHHBIX PaHEE HEU3BECTHBIX, HETPUBUAIBHBIX, TPAKTUYCCKH MOJIE3HBIX U
JOCTYITHBIX UHTEPIPETAINU 3HAHUH, HEOOXOAUMBIX JUIS IPUHATHS PEUICHUN B Pa3IMYHBIX chepax
4eJI0BEYECKOH NI TETbHOCTH

25. Omnbka o0y4yeHus - ...

a) 9T0 omMOKa, JOMyIICHHAsI MOJCIIBI0 Ha Y4eOHOM MHOKECTBE.

0) 3T0 ommMOKa, MOTy4YEeHHAs! Ha TECTOBBIX IPUMEPAX, TO €CTh, YTO BBIYUCIISAECTCS IO TEM Ke
(hopmymnam, HO 7151 TECTOBOM MHOKECTBA

B) UIMEHA, TUIIbI, METKH U Ha3HAYCHHUS TIOJIeH MCXOTHON BBIOOPKH JAHHBIX

T') Ha0Op TaHHBIX, KK/Ias 3aIUCh KOTOPOTO TPEJICTABISET COOON yUeOHBIN PUMED, COMEPIKAIIEeTO
BXOJ/IHOH BIIMSIHUE, U COOTBETCTBYIOIIMI €My MPaBUIIbHBINA BBIXOIHOM pe3ynbTaT

Tects! v 3ananus B DMUOC UT'Y Ha caiite https://educa.isu.ru/
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