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1. HEJIX OCBOEHUSA TUCIUITJINHBI

1.1| popmupoBanne y 0Oy9arOMUXCSl CHCTEMHOTO TIPEACTAaBICHUS O TEXHOJIOTHSX WHTEIUICKTyalbHOTO aHamu3a JaHHBIX (Data
Mining), UX NpUMEHEHHH U MHCTPYMEHTAaX, M3yuYeHHE OCHOBHBIX METOJIOB NPHKIAJHOTO aHAIM3a MJAaHHBIX, Pa3BUTHE
HaBBIKOB NPaKTUYECKOTO MPHUMEHEHUs MeTofoB Data Mining ayst perieHus pa3InYHbIX HAyYHBIX U TEXHHYCCKHUX 3a71ad.

2. TPEBOBAHMUA K PE3YJIBTATAM OCBOEHUA JUCHUIIJTMHBI

IIK-4. CnocodeH ¢popMHpOBaTh HCTOYHUKHU 00JIBIINX JAHHBIX

IIK-6. CnocoGeH ocywmiecTBJSITh NOHUCK CTAaTHCTHYeCKoil HH(opManuu, ee NepBHYHYI0 00padOTKY M NOATOTOBKY s
NPOBeJeHNs] AHATUTHYECKHUX HCCJIeIOBAHMIA, B TOM YHCJIe ¢ HCIOIb30BAHHEM TeXHOIO0riii 001bIINX JAHHBIX

B pe3yjabTaTre 0CBOCHHUS JUCHUIIJINHBI oﬁyqamumﬁm JOJIZKCH

3HaTh:

- OCHOBHBIE HCTOYHHUKH OOJBIINX JaHHBIX (COOTHECEHO ¢ mHauKaTopom [1K-4.1);
- OCHOBHBIE 3Tallbl IPOBEAEHUS CTATUCTUUECKOTO HAOIIONEHHS, KaK OCHOBBI NOJIy4eHHs] HHQOPMALMHK Ul aHain3a OOJbIINX JaHHBIX
(cootneceno ¢ unaukaropom [1K-6.1).

YmeTb:

- ToAOUpPaTh, aHAJIM3UPOBATH U 0000IATH OOJIBIINE TAHHBIC U3 PA3IMYHBIX KICTOYHUKOB (COOTHECEHO ¢ nHIuKaTtopom 11K-4.2);
- OCYIIECTBIIATH aHAJH3 PE3YIBTaTOB MIPOBEACHHOTO aHAJMTHYECKOTO UCCIICAOBAHMS C UCIIOIH30BAaHUEM TEXHOJIOTHH OOJBIINX JaHHBIX
(cooTreceno ¢ naankaropom I1K-6.2).

Baanern:

- HaBbIKaMU (POPMUPOBAHHS UCTOYHUKOB OOJBITUX JaHHBIX (COOTHECEHO ¢ MHanKaropoM I1K-4.3);
- HaBBIKAMH TOJATOTOBKH CTaTHCTHYECKOTO HHCTPYMEHTApUsl B LENAX IONyYeHHS MEePBHYHON WH(POpPMAIMK Ui OCYIICCTBICHUS
00paboTKHU 1 aHANIM3a JaHHBIX (cooTHECeHOo ¢ uHauKaropom I1K-6.3).

3. CTPYKTYPA U COAJEP) KAHUE TUCIUITJINHBI

Paznen 1. TeopeTuquKue U METOAO0JIOTHYECKNE OCHOBBI HHTC/IJIEKTYAJIbHOI'0 aHAJINU3A TAHHBIX

Bupa 3ausitus / Cemectp /| KonmyectBo

pa6otsl / popma ITA Kypc 4acoB Komnerenun

Ne HaumeHoBaHHe TeMbl, KpaTKoe coOAep:KaHHE

ba3oBble NOHATUS M OCHOBHBIC 3aJaul WHTEIUIEKTYalbHOIO aHalH3a
nmanubix (MAT). Dranst UAJ]. OcHOBHBIC METO/IBI M 00JIACTH TPUMEHCHHUS
HAJI. DBomtouusi MeToioB 00pabOTKM M aHann3a AaHHBIX. AJITOPUTMBI
MpeIBAPUTENbHOM TOATOTOBKM JaHHbIX. I[lonstne "nanuele". HaGop
1.1 |mamHBIX ¥ ux arpuOyToB. Tumbl HAOOPOB NaHHBIX. V3MepeHns u mKaibl | JICKIMOHHBIC 3aHATHS 7 2
Meroabl u cnocoObl monydeHus: mepBudHOW wuHpopmanuu. Lymsr u
BBIOPOCHI B JaHHBIX. IIPOMyCKH NaHHBIX M METOIbl MX BOCCTaHOBJICHHS.
3agaun orbopa mnpusHakoB. HecOanmancuposanHble BbIOOpkH. basbl u
BUTPUHBI JaHHBIX.

ITK-4
I1K-6

OcHoBHbIe MeTOnBI AT,
Perpeccust. 3anaua knaccudpukanuu. IIponecc knaccudukarmuu. Metonsl,
NMpUMEHsEMbIE JUIS  peIleHMs 3ajad  KiIaccupukanuu. To4HOCTh
KIIaCCU(UKAIINH: OLICHKA YPOBHS omnooK. OueHuBanue
KJIACCU(HUKAIMOHHBIX ~ METO/IOB. HepeBbss  pemenuit.  I[Ipomecc
KOHCTPYHPOBAHHUS JepeBa pelleHuid. MeTo OHOpHBIX BEKTOpPOB. Metox
«OIKanIero cocenay. BbaiiecoBa KIaccupuKanmsi. 3agaua TIK-4
JIeK1IMOHHBIE 3aHATHS 7 2
TIPOTHO3UPOBAHHSL. CpaBHenune 3ama4y MPOTHO3UPOBAHUS u [IK-6
knaccudukanuu. [IporaosupoBanue 1 BpeMeHHbIe psabl. Penenue 3anaun
MPOTHO3MPOBaHMs. 3afada KiacTepu3alud. [IpuMeHeHHe KIIacTepHOTro
aHanm3a. MepapxudnHele Meronsl. MreparuBHBIE MeTOIBL. MeTomb
MOUCKA AaCCOLMATHBHBIX npaBwi. Meroasl Busyamuzauu. KauecTBo
Bu3yanu3auuu. [IpencraBieHue NPOCTPAHCTBEHHBIX — XapaKTEPHCTHK.
OCHOBHBIE TEHICHIIMH B BU3yaJIH3allUH.

1.2

Jlaboparopras padora 1. O030p OCHOBHBIX OTKpPBITHIX 0a3 U BHTPHH
JAHHBIX B IelsiX ocymectsienus A/

Basbr nannbix  ®DenepanbHO  Ciy)KOBI TOCYAapCTBEHHON CTaTUCTHUKU
(Poccrar), opraHoB HCHONHMTENBHOH BIACTH HAa pa3sHbIX YPOBHAX
TePPUTOPUAIIBHOI arperanuu, Enunoit MEKBEIOMCTBEHHON
1.3 | uHGOPMAIIMOHHO-CTATUCTUYECKOH CHCTEMBI, BCepoCCHICKOTO IEeHTpa
uccienoBanus oduiectseHHoro MHeHus (BLIMOM), LlentpanbHoro G6aHka
P®, HanmonampHOro areHTCTBa (MHAHCOBBIX HccienoBaHui, PoHna
OOLIECTBEHHOI0 MHEHHS, IHOpTana OTKPHITHIX JaHHbIX P® (Data.gov.ru),
kaggle.com u T.I.

IloxroroBka oryeTa no JlaboparopHoii padore 1.

JlaGopatopHbie T1K-4
3aHATUS IK-6

1.4 |JlaGoparophast pabora 2. V3BrneyeHne W aHaaM3 AAHHBIX W3 OTKPBITHIX JlaboparopHbie 7 2 IK-4




HUCTOYHHUKOB.

. 3aHATHUSA [1K-6
TloaroroBka oryeTa no saboparopHoii padore 2.
JlabopatopHas pabora 3. OcyluecTBICHHE KOPPEISLHOHHOTO U
PETPECCHOHHOTO aHajM3a C IIOMOLIBI0 PA3IMYHBIX HHCTPYMEHTAJIBHBIX JlaboparopHbie IK-4
1.5 . 7 2
cpencts (LibreOffice, Gretl u T.11.) 3aHATHS [1K-6
TloaroroBka ordeTa no saboparopHoii padore 3.
Posib ¥ MECTO MHTEIIEKTYaIbHOTO aHAIN3a JAHHBIX B IPOLIECCE MPUHSITHUS
peweHnii. Buyrpennue n BHemHHE HH(pOpPMAIMOHHEIE pecypchl. [paHuIb!
16 HH(OPMALMOHHOTO NPOCTPAHCTBA JUIIa, MpuHuMatomiero petenue (JIIIP). CamocTosiTenpHas 7 20 [1K-4
’ NudopmannoHHO-aHATUTHYECKUE CUCTEMbl. AHAJIUTHYECKas MOArOTOBKA pabora [IK-6
npuHATUS pemieHud. [IpoGiema W3BICYEHUS] JAaHHBIX W3 Pa3HOPOAHBIX
HUCTOYHUKOB. OpraHu3alys XpaHeH s ONTyYeHHOW HH(pOpMAIIUH.
HudopmanmoHHoe MNPOCTPAHCTBO Kak cpera aHanuza. [loHstHe w
CTPYKTYpa HMH(GOPMAIIMOHHOTO MPOCTPAHCTBA. DIEMEHTHI CTPYKTYpBI
PYKTYP bopma pocTp PYKTYp CamocTosiTenpHas K-4
1.7 | uHpOpMaLIOHHOTO IIPOCTPAHCTBA. [onsitue MOKa3aTetsl. aGora 7 20 K6
IIpocTpancTBeHHas MHTepHpeTanus MOHATUS "mokasarens'. ConepikaHue p
SKOHOMHWYECKHX MOoKa3areneil. CHCTeMbl HOKa3aTelei.
TexHonorust u3BeYeHHs, MPeoOPa30BaHUs U 3arpy3Ku JaHHbIX. [loHsTHE
18 |° ruOKoil apxutekType AaHHbIX. OCHOBHBIC CBOMCTBA OTKPBITHIX CHCTEM. CamocTosiTenpHas 7 20 [K-4
’ CucreMbl 2J1€KTPOHHOTO 0OMeHa JaHHbIMH. [10BbIIIEHNE KadecTBa JaHHBIX pabora I1K-6
1 IPUBEACHHE UX K OTHOM CTpyKType. OlleHKa KauyecTBa JaHHbIX.
Konueniun OpraHu3aLuu XpaHEeHUs JIAHHBIX. Konnenmus
MHPOPMALIMOHHOrO  XpaHwiMiia.  KoHHemuuss — LEHTPaTM30BaHHOTO
1.9 XPaHWINANIA JAHHBIX. CamocrosiTesbHast 7 20 TIK-4
: Konmernmust ~ pacmpeneneHHOTo — XpaHWIWIA JaHHBIX.  KoHmemmus pabora T1IK-6
ABTOHOMHBIX BHUTPHH JaHHbIX. KOHIENMS €AMHOro HWHTErpHpOBAHHOIO
XPaHUIMIIA 1 MHOTUX BUTPHH JAHHBIX.
Baza meragaHHBIX MHpOpPMANMOHHOTO XpaHwinina. OCHOBHBIE TIOHATHUS O
110 6aze meramaHHblX. Knaccudukamus MeramaHHbIX. Moneian MeTaJaHHBIX CamocrosTenpHas 7 20 T1IK-4
’ no wmMmepeHusaM. ConepaHue KOMIIOHEHTOB Pa3MEpHOCTHOM Moenu pabora [IK-6
MeTaaHHbIX HH(OPMAIIMOHHOTO XpaHWINIIA.
Mopnenun naHHBIX HMHPOpPMAnMOHHOTO XpaHwmima. [lonsTus Moxenm
L11 JNaHHBIX HH()OPMALMOHHOTO XpPAHMIIUIIA. DJIEMEHThl MOZENEH JaHHBIX CamocrosiTeabHast 7 20 T1IK-4
’ “HPOPMAMOHHOTO XpaHumum@a. CXeMbl NpPEICTAaBICHHS MHOTOMEPHBIX pabora [IK-6
JIAHHBIX
Pa3[1e.n 2. I/IHCprMeHTaﬂbele CpeacTBa MHTECJVIEKTYAJIbHOI0 AaHAJIU3a JaHHbIX
Buj 3ansitus / Cemectp /| KonmyectBo
Ne HanmeHnoBaHue TeMBbl, KpaTKoe coiepKaHue Komnerenuun
pa6otsl / popma ITA Kypc 4acoB
PeiHOK mHCTpyMeHTOB Data Mining. Kriaccudukanuss HHCTPYMEHTOB
Data Mining. TalbnuuHble mnpoueccopbl Kak HHCTPYMEHT aHalu3a.
OBOJIIOLMS ~ MHCTPYMEHTOB.  OTambl  BBINOJHEHUS ~ MHOTOMEPHOIO
CTaTHCTHYECKOTO aHAIW3a M WHTEpIpeTanusi pe3ynsraroB [Iporpammuoe K4
2.1 |obecreyenne s pelleHus 3anad  kKiaccudukanuu. [Iporpammuoe| JlekiuoHHbIE 3aHATHS 7 2 K-6
obecriedeHust Ul pelIeHHs 3ajad KJIACTePU3alUMH W CerMEHTAlUH.
IIporpammuoe obecniedyenne Data Mining i1 moucka acCOLMAaTHUBHBIX
npaBwl. [IporpamMmmHOe obecrnieueHue Ul peIICHUS 3a7a4 OLCHUBAHUS U
nporao3upoBadust. CTaTUCTHUECKUN aHaIW3 JTaHHBIX.
JlaGopatopHass pabora 4. Peanu3anus ¥ HHTEpIpETAlUs PE3ylbTaTOB
5o |MHOTOMEPHOTrO  CTATHCTHYECKOrO aHANM3a C TMOMOWBIO  PAsITHIHBIX JlaGopatopHbie 7 5 [K-4
| urcTpy™MeHTaNBHBIX cpencTs (LibreOffice, Gretl u T.1.) 3aHATHSA I1K-6
IloaroroBka orueTa no naboparopHoii padore 4.
Pa3nes 3. CoBpemenHblIe noaxoasl k ocyuiecTriaeHnio MAJl cpeacTrBamu nHGpOpMAIHOHHBIX TEXHOJIOT U
Bun 3ansiTus / Cemectp /| KonmuectBo
Ne HaunmenoBaHue TeMbl, KPaTKoe coJepKaHue Kommnerenuun
pabotsl / popma ITA Kypc 4acoB
Amnanmutndeckue 1maargopmbel Data  Mining:0CHOBHBIE  BO3MOXKHOCTH,
cepa NMpUMEHEHUs, 3Talbl pelICHUs 3anad. MMIopT/3KcropT AaHHBIX. IK-4
3.1 JIex1MoHHbIE 3aHATHS 7 2
Buzyanuzamus pesyneratoB. Bo3moxHOCTH aBTOMaTHM3amuu OTIAEIBHBIX [K-6
9TAIOB AHAJIN3a JAHHBIX.
JlabopatopHass pabora 5. Peanmuzaumss W HMHTEpHpeTalys HPOLETYPHI
WHTEJUICKTYaIbHOTO aHalli3a BPEMEHHBIX PSI0B M IPOTHO3UPOBAHMS C
y P P P P JlaGopatopHbie I1K-4
3.2 [moMompro pa3nHMUHEIX HHCTpyMeHTanbHEIX cpencTs (LibreOffice, Gretl u 7 2
1) 3aHATHUS [1K-6
TloaroroBka ordeTa no saboparopHoii padore 5.
Ilogxomsl K BBHINOJHEHHWIO aHAlM3a CPEJACTBAMH MH(OPMAIMOHHBIX
texnonoruit (IT-ananmsa
( ) CamocTosiTenbHas IK-4
3.3 | Knaccudukarus [T-ananu3a mo pexxumy 1 TEMITy. 7 20 K-6
3 OLAP pabora TK-
a71a4uu U CoJiepKaHHe ONEePaTUBHOTO ( ) aHanu3a.
Tunsl MHOroMepHbix OLAP-cucrem.
Turmb! HHCTPYMEHTANBHBIX CPEICTB co3aanus u mogaepkku MAC.
34 pym pext A AUIep CamocTosiTenpHas 7 20 [1K-4

Ha3HayeHue  MHCTPYMEHTAJbHBIX  CPEACTB, MX  Kiaccudukaius:




AQHAJMTUYECKHE HHCTPYMEHTAJIbHBIE CPEACTBA IAKETOB HPHKIAJHBIX
MporpaMM HIMPOKOTO MPUMEHEHHUS; CMEHaIU3UpPOBAHHBIC CPENCTBA U UX
CTPYKTypa ¥ (YHKIHMH; COOTBETCTBYIOIIME OJIOKM HHTEIPHPOBAHHBIX
9KOHOMHYECKHX HH()OPMALMOHHBIX CHCTEM.

pabora [K-6

Pa3znen 4. HpaKTmca NPUMEHECHUS MHTEC/VICKTYAJIbHbIX TEeXHOJIOT Uil

Buj 3ansitus / Cemectp /| KonmmuectBo

paGotsl / popma ITA Kype 4aCOB KoMnerenuun

Ne HauMmeHoBaHHe TeMbl, KPaTKoe CoAep:KaHue

Ipumenenne WAJ] nnst OusHec-3amau. OTOOp MaHHBIX Ui aHAIM3a.
IIpenBapuTenbHas IOATOTOBKA JaHHBIX. I[lOHWKEHHE pa3MEpHOCTH,
CIIaXMBaHHE  aHOManui,  Quubrpauus,  IpyNIUpPOBKA. 3 Amnanns JIeKIIMOHHbIE 3aHATHA 7 2 I1K-4
obecrieueHnsi pecypcaMu. AHaU3 BO3MOXKHBIX IIPEpbIBAHUI OHM3HEC- [IK-6
nporeccoB. Onpenenenue BepXHUX IPaHUI] LIeH. AHaIU3 CTPaTernyecKoit
MO3UIIUH TPEATPHUSITUS

4.1

JlaGoparopnast pabGora 6. Peammsanmus u uHTepHperanus pes3ylbTaToB
4.2 | MHTEIIEKTyalbHOTO aHAIM3a JAaHHBIX U PEIICHHS OCHOBHBIX OHM3HEC
3a1a4

JlaGopatopHbie IK-4
3aHATHS TIK-6

ConepxkaHue ¥ METOIbl SKOHOMHYECKOTO aHalin3a M IMPOTHO3UPOBAHUS
OHM3HEC-TTPOIECCOB (JIEATSITHLHOCTHU MPEITPUSATHI).

P ( peanp ) CamocTosTenbHast TK-4
4.3 |CopmepkaHnue SKOHOMHMYECKOro aHaim3a. Kiaccudukanus MeTonoB aGora 7 20 K-6
aHann3a. AHHOTAUUs COJCP)KaHMS METO/IOB aHaji3a B DKOHOMHYECKOM p
IpeIMETHON 00IacTy.

DyHKIMOHAILHO-CTOUMOCTHOM aHanu3 HUHBECTULIMOHHOM u
HMHHOBAIIHOHHOM JIeATENIbHOCTH.

CyOBbeKTUBHBIC OLIEHKH IPOEKTOB ITyTeM COCTAaBJICHHUA HEpApXuM Lielei,
UX B3BEIIMBAHUS, COCTABICHHS TaONUL GYHKIUH U ONIPEASNICHUS allbTep- CamocrosiTesbHast IK-4
HaTWB peanm3amuy (yHkimil. Pacuer momesHoctn u  QopmupoBaHHE pabora I1K-6
HOCJIEI0BATENLHOCTH B MaTpuIe ILEHHOCTH neiae.  Axanus
4yBCTBUTCIBHOCTU TIONYYEHHBIX JAHHBIX K H3MEHEHHMIO BECOBBIX
K03} GULUEHTOB 1IeNei, OLIeHKOM! U Bbljauel pe3ysbTara.

4.4

Hudopmannonnsiii 0OMeH Ha NpeNpUsSTUH, CBA3aHHBII C aHATMTHYECKOH
paboToii.

CylHOCTh  QHAJMTHYECKOW  paboThl HAa  OpeAnpusTHd.  Mecto
UHTEJUIEKTYaJIbHOIO aHalu3a B 1IENOYKe MNpUHATHSA ynpaBieHdeckux| CamocTosTenbHas I1K-4
pemenuii. Mcrounnkyr WHGOpPMAUUM Ha HPEANPHATHH JUIS IPOBEICHHS pabora IK-6
A/ Iorpeburenu aHATMTHYECKOH “HpOPMALIUH. dopma
Ipe/CTaBIeHus aHanuTUueckod uHdopmaimu. JloKkyMeHTOOOOPOT Ha
IIPeUIPHUSATHH.

4.5

IMonxonel, UCIOJIb3yeMbIe npu aBTOMAaTU3ALUN HpPOLECCOB
9KOHOMHYECKOTO aHAJM3a.

Paccmorpennie  u 00OCHOBaHHME  HEOOXOJMMOCTh  HPUMEHEHHUS CamocTosiTenpHas IK-4
HH(OPMALIMOHHBIX TEXHOJIOTHI NPU BBIIOJHEHUH aHAIUTHYECKUX paboT ¢ pabora I1K-6
umeromuMucs B pacrnopsbkeHuu  JIIIP  nanHpiME g BeIpaboTku
aJICKBATHBIX CJIOXKHMBIIMMCS CHTyallUsIM PEICHHUI.

4.6

IK-4

4.7 |IlonroroBka K MPOMEKYTOUHON aTTeCTallUMU DK3amMeH 7 9 MK-6

4. POHJ] OIEHOYHbBIX CPEICTB

CrpykTypa W comepkaHue (OHAA OIEHOYHBIX CPEACTB AN TPOBEACHUS TEKYIIETO KOHTPOJS M IIPOMEXYTOYHOH aTTecTalnu
npezncraiensl B [Ipunoxkennu 1 k paboueil mporpaMme AUCHUILTAHEL.

5. YYEBHO-METOIUYECKOE U UH®OPMAIIMOHHOE OBECIIEYEHUME JTUCHUIIJINHbBI

5.1. YueOnble, HayuHble U METOAUYECKHE U3TAHUSA

ABTOpHI, Bbubmmorexa /
3arnaBue W3narenscTBo, rox
COCTaBUTENH KonuuectBo
1 Kypnan "Bonpocsl cTaTHcTUKH" YuraneHslii 3a1 PIOY
(PUHX)
2 Uyoykosa 1. A. Data Mining: yueObHOe mocobue Mocksa: nTepHeT- ObC «YHuBepCcUTETCKAS
VHuBepcurer OubIMOTEKA OHITAHH)
WudpopmanoHHbIX
Texnonoruit (MHTYUT))|

Bunowm. JlaGoparopus
3Hanmi, 2008

3 Memuxuna E. /1., WudopManmoHHbIe CUCTEMBI U TEXHOJIOTHH B Womkap-Ona: Mapuiickuii | ObC «YHuBepcuteTckas
HBanos O. E. SKOHOMHKE: yueOHoe mocobne roCyIapCTBEHHBIN 6ubnuoTeka oHIaNH»
TEeXHUYECKUI YHUBEPCUTET,

2012




ABTOpHI, bnbmmorexa /

3arnaBue W3narenscTBo, rox
COCTaBUTEIN Komnuectso
4 Hecrepos C. A. NHTennexTyallbHbli aHAINW3 JaHHBIX CPEICTBAMU Mocksa: HanmoHanbHbIM OBbC «YHuBepcurerckas
MS SQL Server 2008: yuebHOe nocodue OTKpBITEI YHUBEPCHTET O6ubIMoTEeKa OHJIANHY»
«MHTYUT», 2016
5 XKykosckwuii O. U. NubopmannoHHble TEXHONOIMH U aHanu3 AaHHbIX: | Tomck: Onb Konrent, 2014 | OBC «YHuBepcurerckas
y4eOHoe mocodue OuOIMOTEKa OHJIANHY»
6 BaiimakoB A. H., MopnenupoBanue OH3HEC-TIPOLIECCOB: YIeOHOE CrtaBpormonb: OBC «YHuBepcurerckas
3Bsaruniesa O. C., rmocooue CraBpononbCcKui OuOIMOTEKA OHJIAHY
Hasapenko A. B., roCyJIapCTBEHHBIN
3anopoxen /1. B, arpapHblii YHUBEPCUTET
babkuna O. H. (C1TAY), 2017
7 [Manemos, C. B. WHTennextyanbHbI aHAIU3 JaHHBIX: yuyeOHOe Cawmapa: IToBomxckuit OBC «IPR SMART»
nocobue rOCyIapCTBEHHBIN
YHHBEPCUTET

TEJICKOMMYHHKAIHN 1
nHpopmaruku, 2017

8 MpeuisHEKOB JI. A, HuTennexTyanbHbli aHanu3 JaHHEIX B ynpasieHud | MockBa: bubnmo-Io6yc, OBbC «YHuBepcureTckas
Kpayse b., Kioty M., MIPOU3BOJICTBEHHBIMU CHUCTEMaMH (TIOAXO/bI U 2017 OuOIMOTEKA OHTIANHY
bane K., HImuar U. A. | metonsl): MOHOTpadus

9 ®Denun, . O., Denun, | Ananuz ganseix. Yacte 2. UHcTpy™mMenTsl Data MockBa: MockoBCKHit OBC «IPR SMART»
. O. Mining: yue6HOE HOCOOHE TOPOZICKOM IIeIarOruyecKui

yHuBepcuter, 2012

10 [Boposnos, B. 11, Data Mining - TexHONIOTHNH 00pabOTKH OONBIINX MockBa: MockoBckuit OBC «IPR SMART»
Boponosa, JI. U., JaHHBIX: yuyeOHOe rmocobue TEXHUYESCKUN YHUBEPCUTET
Ycaues, B. A. CBA3M U UH(OPMATHKH,

2018

5.2. IIpodeccnonanbHbIe 6a3bl JAHHBIX H MHGOPMAIMOHHBIE CIPABOYHBIE CHCTEMBbI

Hudopmanuonnas cripaBodnas cucrema "Koncynsrant [Lmroc"

baza nannbix naHHbx OenepanbHoil ciryx0bI rocynapcTBeHHoN craructuku (Poccrar) https://
rosstat.gov.ru/

basa nanneix nanHpx EnuHas MexxBeoMcTBEHHAs MHPOPMAIIMOHHO-CTaTHCTHYECKas cucTema https://
fedstat.ru/

basa naHHBIX MaHHBIX Bcepoccuiickoro meHTpa uccienoBanus odmectseHHoro Maenus (BIIMOM) https://
wciom.ru/

Basa nanneix nanaeix LentpansHoro 6anka Poccuiickoit @eneparnun (banka Poccun) https://www.cbr.ru/
basa nanHbIX qaHHBIX HalmoHanbHOTO areHTCTBa (PMHAHCOBBIX HccnenoBanuii https://mafi.ru/

baza nannbIx manabx @oHma odmecTBeHHOro MEEHUS https://fom.ru/

basa nanneix nanaeix Machine learning and data science community https:/www.kaggle.com/

5.3. [lepeueHb MpOrpaMMHOro odecrneyeHust

Onepanuonnas cucrema PEJ] OC
Oducueriit maker LibreOffice (kpoccmmatdopMenHoe CBOOOIHO pacmpocTpaHsIeMoe MPOrpaMMHOE 00eCIeUeHIE)
IMporpammusrit maket Gretl

5.4. YueOHO-MeTOANYECKHE MATEPHAJIbI A1 00y4AI0LIHXCH ¢ OrTPAHMYEHHBIMHU BO3MOKHOCTSIMH 310POBbSI

HpI/I HCO6XOZ[I/IMOCTI/I 110 3asABJICHUIO 06yqa}ome1"005[ C OrpaHUYCHHBIMU BO3MOXHOCTAMHU 3J0POBBS y‘{e6HO-MeTOZ[I/I‘-IeCKI/IC MaTepualibl
HPEeOCTaBIAIOTCA B (hOpMax, aJaliTHPOBAHHBIX K OTPAHUYCHHSAM 3I0POBbS M BOCHpHUATHS MH(popMmarwm. [ Wl ¢ HApyHUIEHUSIMH
3penusi: B popme ayanodaiina; B neyaTHoi popme yBenmueHHBIM wipuToM. It IUIl ¢ HAPYLICHUSIMH CityXa: B (POpME BICKTPOHHOTO
JOKYMEHTa; B meyatHoil ¢opme. st ULl ¢ HAPYIICHUSIMU OTIOPHO-/IBUraTeIbHOIO armapara: B (opMe 3JIeKTPOHHOTO TOKYMEHTa; B
neyaTHoOU opme.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHHUE JTUCIIUIIJINHBI

INomewenust Juisi BceX BUJIOB palboT, NPEAyCMOTPEHHBIX YYEOHBIM IUIAHOM, YKOMIUICKTOBaHBI HEOOXOAMMOW CIELMAIN3HPOBAHHON
y4eOHON MeOEIbI0 M TEXHUIECKHMH CPEICTBAMH O0YUIEHHUS:

- CTOIIBI, CTYJIBS;

- IePCOHAIBHBIA KOMIIBIOTEP / HOYTOYK (IepEeHOCHOH);

- IPOEKTOP;

- 9KpaH / MHTepaKTHBHAS TOCKA.

JlaGopaTopHble 3aHATHS MPOBOASATCS B KOMIBIOTEPHBIX KiaccaX, paboume MecTa B KOTOPBIX OOOPYHOBAHBI HEOOXOAUMBIMH
JMUCH3MOHHBIMUA ¥W/WJIM  CBOOOJHO pAacHpOCTPaHSIEMbIMH IPOrPaMMHBIMH CPEACTBAMH M BbIXoZoM B MHTepHer, w/mwimm B
CIICIMAITM3UPOBAHHBIX J1TA00PATOPHUSIX, IPETYCMOTPEHHBIX 00pa30BaTEIbHON IPOTrpaMMOii.

[TomemeHus s caMOCTOATENBHON pabOTHI 00yJaIOIIMXCS OCHANIEHB! KOMITBIOTEPHOH TEXHHKOW C BOSMOXKHOCTBIO HONKITIOUECHHS K
ceru "MHTepHeT" 1 00ecTIeueHneM JOCTYTA K AIEKTPOHHON HH(OPMAIIMOHHO-00pa30BaTeIbHON Cpefe.




7. METOANYECKHUE YKA3ZAHUSA JJISA OBYYAIOIIUXCSA 11O OCBOEHHUIO JTUCITUITJINHBI

Meroandeckue yka3aHHs 0 OCBOSHHIO AUCUUILTHHEI IpecTaBieHs! B [Ipunoxennn 2 x paboueil mporpaMMe TUCIUIIIHHEL




®OHJ ONEHOYHbBIX CPEJACTB

IMpuioxenue 1

1. Onucanue noka3artesieil 1 KpuTepHeB OLEHUBAHUA KOMIIETEHIMA HA PA3JIUYHBIX ITANAX UX
¢opmupoBaHus, onucaHue MKAJ OLeHUBAHUS

1.1 Ilokazarenu M KpUTEPHUH OTICHUBAHUS KOMITCTEHITHIA:

OTBETOB MaTepuaiaM JICKIHH
1 y4eOHOI TUTepaTyphl,
CBEICHUSIM U3
UH(POPMAITMOHHBIX PECYPCOB
HNureprer

3VYH, cocraBmustomnie ITokazaTenu olleHUBaHUS Kpurepuu orienuBanus Cpencrna
KOMIIETECHIINIO OIICHUBaHUS
IIK-4: Cnoco6eH popMUPOBATH HCTOUYHHUKH 00JIbIINX TAHHBIX

3 - OCHOBHBIE HazrpiBaeT ocHOBHEIE [TomHOTA M cOnmEpKATENBFHOCTE | DK3aMeHaIH

VMCTOYHUKH OOJBIINX | UCTOYHHUKY OOJIBIIKX JAHHBIX; | OTBETA; YMCHHUE IPUBOIUTH OHHBIC

JAHHBIX; (hopMymUpyeT OTBETHI Ha MIPUMEPHI;, yMEHHE owmrets! (1-
BOTIPOCHI 00 HCTIONB30BaHUU OTCTanuBaTh CBOIO MTO3UIIHIO; 31), ommpoc
Pa3JINYHBIX UCTOUYHUKOB YMEHUE I0JIb30BATHCS (1-110), ect
OOJIBIIMX JAHHEIX, B TOM JIOMOJIHUTELHON (1-10),
gmcine cetd HTEpHET, B TUTEpaTypOl IpH MOATOTOBKE | 3amaHus K
MIPOLIECCE UCCIIEIOBAHUS K 3aHITHAM; COOTBETCTBHE nmabopaTtopH

BIM paboTam
(1-6)

Y - nmonbupats,
AHAJIM3UPOBATH U
0000111aTh OOJIBIIHE
JIAHHBIE U3
Pa3INYHBIX;

Hcnonp3yet pa3nmuaHbie 0a3bl
JAaHHBIX B MPOIIECCE
BBITIOJTHEHHUS 33JJaHUsI K
nmabopaTopHOii paboTe;
MIPOM3BOAUT 0000IIeHNE U
aHaJin3 OOJIBIINX JAaHHBIX, B
TOM YHCJIC U3BJIICUCHHBIX U3
cetu MIHTEpHET B mporiecce
BBITIOJTHEHHUS 33JJaHUSI K
nabopaTopHOi paborTe;
HCTIONB3YEeT COBPEMEHHbBIE
WHPOPMAITUOHHO-
KOMMYHHKAIIMOHHBIE
TEXHOJIOTHH H TJI00abHbIC
HH(POPMAIUOHHBIE PECYPCHI B
MIPOILIECCE BBIIOJTHCHHUS
3aJ]aHus K JJAOOpaTOPHOM
pabore

ITonHoTa M conepKaTEeTBLHOCTD
BBITOJTHCHHOU J1a00paTOpHOH
paboThI; YMEHHE OTCTaMBaTh
CBOIO TTO3HIIUIO;
000CHOBaHHOCTH OOPAIIECHHS
K 0a3aM UHTEpHET-IaHHbBIX;
LeJICHAIPaBJICHHOCTh TOUCKa
u otOopa nHQOpMaIUHU U3
MUHTEPHET-UCTOYHHKOB

OK3aMeHaIu
OHHBIC
ounersr (1-
31), ompoc
(1-110), TecT
(1-10),
3a1aHus K
nabopaTopH
bIM paboTam

(1-6)

B — HaBpIKAMU
(hopmupoBaHus
HCTOYHHKOB
OOJIBIINX JaHHBIX

OcymectBnsieT GopMHpOBaHUE
HMCTOYHHUKOB OOJBIINAX
JaHHBIX, B TOM YHCIIE U3 CETH
WNHTepHeT B nponecce
BBIITOJTHECHUA 3aJaHUS K
nabopaTopHoii padoTe;
HCTIONB3YET COBPEMEHHBIE
MaKEThI IPUKJIaJHbIX
IpOrpamMM JUTs IPOBEICHHS
pacyeToB B XO/I€ BBITOJIHECHUS

ITonHOTa M COllEPKATENBHOCTD
BBITIOJTHEHHON T1a00paTopHOT
paboThL, TTYOMHA aHAIIN3A;
HCIIOJIb30BaHUE PA3IMYHBIX
HCTOYHUKOB MH(OPMAIIUU
WuTepHeT pecypcos, B TOM
YHUCIIe HA HHOCTPAHHOM SI3bIKE
B LIEJISIX OCYIECTRICHUS
OTIPE/ICTICHHBIX TAIOB
aHaJIM3a JJAHHBIX; YMECHUE
10JIH30BATHCS

DK3aMeHaru
OHHBIC
omnetsl (1-
31), ompoc
(1-110), Tecr
(1-10),
3a1aHus K
nabopatopH
BIM paboTam
(1-6)




3aJlaHus K JIAOOPaTOpHOI
pabore;

JIOTIOJTHUTEITBHOM
JUTEPaTypoO, B TOM YUCTIE Ha
WHOCTPAHHOM SI3BbIKE TTPHU
MTOATOTOBKE K 3aHSATHUSM;
COOTBETCTBHE OTUETA I10
nmabopaTopHOi padboTe
MIPeIbSBISIEMBIM
TpeOOBAHMSIM.

IIK-6: Cnioco0eH ocymecTBJASITh MOUCK CTATHCTHYECKOH HH(oOpMAaIUK, ee EPBUYHYI0 00PadOTKY
U MOJAr0TOBKY /ISl POBeAeHUA AHAJIUTHUECKUX HCCIAeT0OBAHUIA, B TOM YHCJe C HCIO0Jb30BAHHEM
TEXHOJIOTHi 0OJIBIIUX JAHHBIX

3 - OCHOBHBIC ATaIIbI
[IPOBEACHHS
CTaTHCTHYECKOIO
HaOIIOACHHS, KaK
OCHOBBI MTOJTyYCHUS
nH(pOpMAITUH IS
aHanu3a OOJIBIINX
JIAHHBIX

HasbsiBaeT OCHOBHEBIE 3TAIIbI
MIPOBEACHUS CTATHCTUYECKOIO
HaOJIIOICHUS.

OTBe4aeT Ha BOIPOCHI 00
0COOCHHOCTSIX cOopa
nHGOPMAITUH TSI
OCYIIIECTBJICHHUS aHAJIM3a
JTAHHBIX

[lonmHOTa M comepKaTeTHLHOCTD
OTBETa; yMEHNE TIPUBOJIUTH
MIPUMEPHI;, yMEHHE
OTCTauBaTh CBOIO MO3UIIUIO;
YMEHHE MOJIb30BaATHCS
JOTOJHUTENBHON
JTUTEPaTypOH IpH OATOTOBKE
K 3aHATHAM, COOTBETCTBHUEC
OTBETOB MaTepHaliaM JIEKIINU
1 y4eOHOI TuTepaTyphl,
CBEJICHHUSM U3
UH(POPMAITMOHHBIX PECYPCOB
HNurepuer

OK3amMeHalu
OHHBIC
owmrets! (1-
31), ompoc
(1-110), Tect
(1-10),
3aJ]aHus K
nabopatopH
BIM paboTam
(1-6)

VY - ocyliecTBIsATh
aHaJIN3 Pe3yJbTaTOB
MIPOBEICHHOTO
AHAJIUTUYECKOI O
HCCJICOBAHUS C
HCII0JIb30BaHUEM
TEXHOJIOTHI
OOJIBIINX JAHHBIX

IIpumeHsieT OCHOBHBIE
TIOJIO’KEHUS BBIOOPOYHOTO
METOZa B TIpoLecce
ocymectBieans A/ mo teme
3aJaHus K TJaOOpaTOPHOI
pabote; IpoU3BOAUT
00paboTKy, aHau3,
OLICHMBAaHUE H
WHTEPIPETAIUIO PE3YIbTATOB
MIPOBEIEHHOT0 aHAIN32
OONBIINX JITAHHBIX, B TOM
yucne u3 cetu MHTEepHET B
XO7I€ BBHITIOJTHEHUS 3a/1aHUS K
nabopatopHOii padoTe;

Hcnonb3yeT coBpeMeHHBIE
MaKeThI TIPHKJIIATHBIX
MPOTPaMM JIJIsl TPOBEICHHUS
pacyeToB K 3aJaHUIO MO
nabopatopHOii paboTe

ITonHOTa M COEPKATEIBHOCTD
BBITOJTHCHHOM J1Ta00paTOpHOH
paboTHl; yMEHHE OTCTauBaTh
CBOIO TTO3HIIHUIO;
000CHOBaHHOCTH OOpAaIICHUS
K 0a3aM JJaHHBIX HHTEPHET
pecypcos;
1eJIeHaNPaBIeHHOCTh TIOUCKA
1 oTOopa uH(pOpMAIIUU U3
MHTEPHET PECYpCOB;
UCIIOJIb30BaHNE Pa3IMYHBIX
METOJZI0B U ITPUEMOB
NPUKIATHON U
MaTeMaTHYeCKOH CTaTHCTHKU
B TIPOIIECCE OCYIIECTBIICHUS
MHTEIUIEKTYAIbHOTO aHaIH3a
JIaHHBIX, U3BJICYEHHBIX U3
cetu UnTepHer

OK3amMeHauu
OHHBbIC
owmrets! (1-
31), ompoc
(1-110), ect
(1-10),
3a1aHus K
naboparopH
bIM paboTam
(1-6)

B - naBpIkaMu
IIOJITOTOBKH
CTaTUCTHYECKOTO
WHCTPYMEHTApHS B
LETSIX MOTyYeHUs
MIEPBUYHOM
nH(pOpMAITUU IS
OCYIIIECTBJIEHUS

Pa3pabareiBaeT MakeThl aHKET,
OTIPOCHBIX JINCTOB U APYTOr0
WHCTPYMEHTAPHUS B LEISIX
[OJTyYEHUS IEPBUYHOMN
uHpOpPMALUH IS
OCYILECTBIICHUS
WHTEJUIEKTYAIBHOTO aHaIn3a
JIAHHBIX 10 TEME 3aJ]aHUs K
nabopaTopHOii padoTe;

ITonHOTa M COllEPIKATENBHOCTD
BBITIOJTHEHHOH J1TabopaTopHOU
paboThL, TTYOMHA aHAIIN3A;
HCTIOTH30BAHUE CUCTEMHOTO
oAxoja B mpoliecce
OCYLIECTBICHUS
MHTEJUICKTYaJIbHOTO aHAJIH3a
JTAHHBIX, U3BJICYCHHBIX U3
HHutepHeT pecypcoB; yMeHue

DK3aMeHaru
OHHBIE
omnetsl (1-
31), ompoc
(1-110), ect
(1-10),
3aJ]aHus K
nmabopatopH




00pabOTKH U aHaJIHM3a | COCTABISET OTYET I10 TI0JIb30BaThCS BIM paboTam
JAHHBIX nabopaTopHOit paboTe JOITOJTHUTETHHOM (1-6)
JUTEPATYPOM, B TOM YUCJIE HA
WHOCTPAHHOM SI3bIKE MPU
MTOATOTOBKE K 3aHSATHUSM;
COOTBETCTBHE OTYETA IO
nmabopaTopHOi padoTe
MPEIbSBISICMbIM
TpeOOBaAHMSIM.

1.2 I1Ixamnb1 OlleHUBAHUS:
Texymuii KOHTPOJIb YCIIEBAEMOCTH W TPOMEKYTOYHAS aTTECTALMS OCYIICCTBISCTCS B pamMKax
HAaKOITUTEIHLHOM 0aTbHO-PEUTHHTOBOM cucTeMbl B 100-0aimsHOM mkaire:

84-100 6amoB (OLICHKA «OTIHUHO)

67-83 6anoB (OLEHKA «XOPOIIO»)

50-66 6anoB (OLEHKA «YAOBICTBOPUTEIBLHOY)
0-49 6amnoB (oleHKa «HEYTOBIETBOPUTEIHLHO)

2. TunoBble KOHTPOJbHbIE 3aJaHUs WJIH HHbIEe MATepHaJbl, He0OXOAUMBbIe /I OLEHKH 3HAHWI,
YMeHHi, HABBIKOB M (MJIM) ONBITA AeATEJbLHOCTH, XapaKTepU3yWIIMX 3Tanbl (OpMUPOBAHUSA
KOMIIeTeHIIUIi B Ipolecce 0CBOECHHUsI 00pa30BaTeJIbHOI POrpaMMbl

9K3aMeHAIlMOHHBIE OMJIeThI

3K3AMEHAIIMOHHBIN BAJIET Nel

1. OCHOBHBIE TEPMUHBI U MMOHATHS UHTEJUIEKTYAIBHOTO aHaIN3a JaHHbBIX.
2. AJNTOpPUTM OCYILIECTBICHUS KOPPEISLHOHHO-PETPECCHOHHOTO aHAIN3A.
3. 3amavya. OnuimTe mpolecc MPOBEACHHS HCCIEAOBaHUS B paMKax aHajlu3a JTUHAMHKU

NOTPEOUTENBCKOTO CIpoca B JIOITOCPOYHOM TepHoje. YKaKUTe MHPOPMAIMOHHBIE Pecypchl M 0a3bl

JaHHBIX, HEOOXOOWMBbIE IJIsi OCYIIECTBJIEHMs HaHHOro aHaiau3a. ONuIIMTe NpoLenypy IOHCKa U

U3BJICUCHHS TAHHBIX U3 CeTH MHTEpHET B IEJSIX OCYILECTBICHHS HCCIICIOBAHMS 10 TAHHON TEMAaTHKe.
3K3AMEHAIIMOHHBIA BUJIET Ne2

1. Bo3M0OXKHOCTH aBTOMATH3aIIMH OTJIENLHBIX 3TAIOB aHAJIN3a JaHHBIX

2. WNucTpyMeHTanbHBIE METOABI W OCHOBHBIE 3Talbl NMPOBEICHHS aHaimn3a oOecrieueHus
pecypcaMu MPEANPUATHS U UHTEPIIPETAIUS €T0 PEe3yIbTaTOB

3. 3amava. OmnummTe MOpOIECC TNPOBEIACHUS HWCCICNOBAaHMA B paMKax aHajau3a

roCyJapCTBEHHOIO PETYIUPOBAHUS SKOHOMUYECKOTO POCTa. Y KaXKUTE HHPOPMAIIOHHbIE PECYPCHI U 0a3bl
JAHHBIX, HEOOXOMUMEBIE Il OCYIIECTBJICHHMs] JaHHOrO aHaim3a. ONWIIMTE MNpOIeaypy IOWCKa U
M3BJICYEHNUS JAHHBIX U3 ceT VIHTepHET B LIENSIX OCYIIECTBICHUS UCCIIEA0BAaHUS 110 TaHHOW TeMaTHKe.

3K3AMEHAIIMOHHBIN BUJIET Ne3

1. 3agaun KkinaccuUKAMU JAHHBIX - [OCTAaHOBKM 3aJaud, HIPUMEPBl INPAKTUYECKUX
MIPUWIOKEHUM.

2. WHcTpyMeHTaNbHBIE METOIBI M DTalbl OCYNIECTBICHUS ()YHKIIMOHATBHO-CTOMMOCTHOM
aHaJIu3a U UHTEPIIPETALUSA €70 PE3YJIbTAaTOB.

3. 3anmaga. OnumuTe MpoIecc MPOBEASHHS NCCIEIOBAHNA B paMKax OIleHKa 101 (UPMbI Ha

pBIHKE U ee o0beMa Mpoiax. YKaxuTe HHYOPMAIMOHHBIE pecypchl U 0a3bl ITAHHBIX, HEOOXOUMBIE IS
OCYIIECTBIIEHMSI JaHHOTO aHanu3a. ONUIINTE IpoLelypy MOUCKa M U3BJIEUEHHS JaHHBIX U3 ceT MHTepHeT
B LIEJIAX OCYILECTBJICHUS UCCIIEA0BAHUS 110 TaHHOW TEMaTHKe.

3K3AMEHAIIMOHHBIN BUJIET Ne4

1. MeTo/1pI ¥ CTIOCOOBI MOTyYSHUS IEPBUYHON HHDOPMAITUU
2. BosmoxnocTu npumenenns MAJ] B MapKeTHHIOBOH JIEATEILHOCTH U B c(pepe TIOTUCTHKHI
3. 3amaga. OnummuTe TPOIECC TMPOBEAEHUS HCCIEJOBAaHMA B paMKax aHajiu3a

(YHKIIMOHUPOBAHUS OTAETBHBIX MOJCHCTEM MPEANPUSITHS. Y KOKUTE HHPOPMAIIOHHBIE pECYPChI U 0a3bl



JIAaHHBIX, HEOOXOIWMBIC I OCYIIECTBICHHUS JaHHOTO aHanmn3a. ONUIUTE TPOIEAYPY IIOMCKA H
W3BJICUCHUS JaHHBIX U3 CETH MHTEpHET B IEIIX OCYIIECTBICHUS UCCIIECIOBAHMS 0 TAHHON TEMaTHKE.
IK3AMEHAIIMOHHBIU BUJIET Ne5

1. Buszyanuzamus pe3yapTaToB HHTESIJICKTYAIbHOTO aHAIN3a JaHHBIX.

2. OcHOBHBIE JTale TPOBEACHHS aHANIHW3a CTPATETHYECKON TO3WIMW TPEONpHATHS U
WHTEPIPETAINS eT0 Pe3yIbTaTOB

3. 3agaua. OnuImmTe mpoiece MPOBEICHUS UCCISI0BAHNS B paMKax aHAIN3a KOHKYPEHTHBIX

MPEUMYIIECTB MPEANPUATH. YKaXuTe WHPOPMAITMOHHBIE PECYPCHl U 0a3bl JaHHBIX, HEOOXOUMBIE IS
OCYIIECTBIICHHS JaHHOTO aHann3a. ONUIInTe IpoIeTypy MONCKa 1 H3BJICUEHS JaHHBIX U3 ceTh MIHTepHeT
B LIETISIX OCYIIECTBIICHUS UCCIICIOBAHUS 110 TAaHHON TeMaTHKE.

3K3AMEHAIIMOHHBIN BUJIET Ne6

1. ITonstre "mannse”. Habop nanubix u ux arpudyToB. Tumer HabopoB nanHbIX. V3Mepenus
U IIIKAJIBI,

2. [IpenBaputenbHas MOATOTOBKA JAaHHBIX. [lOHIKEHHE pPa3MEPHOCTH, CIIIaKWBaHUE
aHoOMaJTni, (QUIbTpaIys, TPYMITUPOBKA.

3. 3anaga. OnuImTe MPOIIEecC MPOBEICHHUS UCCIICTOBAHNS B pAMKaX aHAITN3a MApKETHHTOBOH

CTpaTeruy NPEANpUATHS. YKaxXuTe WHPOPMAIMOHHBIE PECypCchl M 0a3bl JaHHBIX, HEOOXOIUMBIC IS
OCYIIECTBIICHHS JaHHOTO aHann3a. ONUIIKTE IpoIeTypy MONCKa 1 H3BJICUSHIS JaHHBIX U3 ceTr VIHTepHeT
B IEJIAX OCYIIECTBICHUS UCCIIEAOBAHUS 110 TaHHOW TEMATHKeE.

3K3AMEHAIII/IOHHI>II71 BUJIET Ne7

1. Ananutnyeckue tardpopmer Data  Mining:  ocHoBHBIE BO3MOXHOCTH, cdepa
HIPUMCHEHHUSL.

2. I/IHCprMeHTaHBHbIe MCTOJbI U OCHOBHBIC 3Tallbl OMMPCACICHUC BCPXHHUX I'paHUI] LICH U
UHTEPIPETAIHs er0 Pe3yIbTaToB

3. 3amava. OnuimkTe MpoLecc MPOBEIACHHS HCCISIOBAaHUS B PaMKax aHajin3a IOTOKOB

IaTexxeil mpeanpusaTus. YKaxure HH(GOPMALMOHHBIE pecypchl M 0a3bl AaHHBIX, HEOOXOAWMBIC IS
OCYIIECTBJIEHHS JaHHOTO aHainu3a. ONUIIKTe Ipolelypy MOUCKa U U3BJIEUEHHS JaHHBIX U3 ceTu MHTepHeT
B LIEJIAX OCYILIECTBICHUS UCCIEA0BAaHUS 110 TaHHOW TeMaTHKe.

3K3AMEHAIIMOHHBIN BUJIET Ne§

1. DBOJIIOIMUS METOJIOB 00pa0OTKY U aHAJIM3a TaHHbBIX.

2. I/IHCprMeHTaHBHbIe METOJAbI W OCHOBHBLIC OTallbl IMPOBCACHHA aHaIM3a LCIIOYUCK H
U3JIEPXKEK JIOTUCTHUECKHUX MPOIIECCOB U MHTEPIIPETAIHSI €r0 PE3yIbTaTOB

3. 3amava. OnummMre MpoIecC MNPOBEACHUS HUCCIACIOBAHUS B  paMKax aHalu3a

WHBECTUIIMOHHOW NPUBIEKATEIILHOCTH OTPACIH WM PEerHoHa. YKaXuTe MH()OPMAIMOHHBIE PECYPCHI U

0a3bl 1aHHBIX, HEOOXOANUMBIE U OCYLIECTBJICHUS JAHHOTO aHanu3a. ONHUIIUTE NPOLEAYpy MOUCKA U

W3BIICYEHNUS JAHHBIX U3 CeTH IHTEpHET B LENSIX OCYILECTBICHUS UCCIEA0BAaHUS 110 TaHHOW TEMATHKE.
3K3AMEHAIIMOHHBIN BUJIET Ne9

1. Bo3moxkHOCTH aBTOMATHU3aLMKU OTACIbHBIX STAlOB aHAJIM3a JTaHHBIX

2. WNucTpyMeHTanbHBIE METOABl W OCHOBHBIE ATallbl OCYIIECTBICHUS (YHKIIMOHAIHHO-
CTOMMOCTHOH aHaJIW3a M MHTEPIPETALHS €0 PE3yIHTATOB.

3. 3amada. OnuImTe IPOIECC MPOBEACHIS UCCIICIOBAHUS B paMKaX aHAJIN3a CTPATETHIECKOM

MO3UIMH TIPEANPUATHS. YKaXuTe HH()OPMAIMOHHBIE PEecypchl M 0a3bl NAaHHBIX, HEOOXOJHMMEIE ISt
OCYIIECTBIICHHS JaHHOTO aHann3a. ONUIIKTE IpoIlelypy MOMCKA 1 H3BJICUSHs JaHHBIX U3 ceT VIHTepHeT
B IIEJISIX OCYIIECTBIICHUS UCCIICIOBAHUS 110 TAHHON TEMaTHKE.

3K3AMEHAIIMOHHBIN BUIET Nel0

1. [ymsl 1 BEIOPOCHI B TaHHBIX. [IpOITyCKHM TaHHBIX M METOMBI MX BOCCTAHOBIICHUS. 3a1a9u
oTOOpa MPU3HAKOB

2. MHCTpyMEeHTATEHBIE METOIBI, OCHOBHBIC dTalbl U OCOOCHHOCTH TPOBEICHUS aHaIn3a
CTaBKH JMCKOHTUPOBAHUS C MOMPABKOK HA PUCK U UHTEPIIPETALMS €T0 PE3yIbTaTOB.

3. 3amaga. OnuImuTe TPOIECC MPOBEACHUS HCCICIOBAHUS B pPaMKax IPOCKTHPOBAHUS
MOJIMTUKU B c(hepe JIOTUCTHKH HPEANPUATHS. YKaKUTe HHPOPMAIIMOHHBIE PEeCypchl M 0a3bl JaHHBIX,
HEOOXOJUMBIE JJIsi OCYIIECTBICHHS NaHHOTO aHanu3a. ONHWINUTE MpOoUeaypy IMOUCKA W HW3BICYCHUS
JIAaHHBIX U3 ceTh HTEpHET B LIeTsAX OCYIIECTBICHUS UCCIEI0BAHUS 10 JTAHHON TeMaTHKE.

IK3AMEHAIIMOHHBIN BUJIET Nell

1. ba3oBeie TIOHATHS W OCHOBHBIC 3a7add MHTEIUICKTyaIbHOTO aHanm3a JMaHHbX (MAJ]L).
Oranst UAI.



2. Ocobennoctn  ocymectBienust mpouenypsl MAJl «DwunrancoBas '"mayruHa"» U
WHTEPIIPETaIHs e¢ pe3yIbTaTOB.
DK3AMEHALIMOHHDLIN BUJIET Nel2

1. ba3bl 1 BUTPUHBI JaHHBIX
2. OCHOBHBIE 3TAllbl aHATN3a MIOTOKOB TUTATEKEH M UHTEPIIPETAIHS €T0 PE3YIbTaTOB.
3. 3amada. OnUIImTE IPOIIECC MPOBEACHIS UCCIICTIOBAHUS B paMKaX aHaIn3a 3 (HEeKTHUBHOCTH

JeSITeIbHOCTH MPENNpUATHA. YKaXUTe HH()OpMAIIMOHHBIE pecypchl U 0a3bl JaHHBIX, HEOOXOAUMBIE AJIS
OCYIIECTBIICHUS JAHHOTO aHau3a. ONuIIuTe Mpouexypy HOMCKa U N3BJICUYEHHS JaHHbBIX n3 cetn MaTepHeT
B [IEJIX OCYIIECTBIICHHUS NCCIEIOBAHMS 110 JAHHOH TeMaTHKe.

DK3AMEHAIIMOHHBIN BUJIET Nel3

1. Drtambl pemieHWss 3aiad ¢ [OMOUIBI0  aHanuThueckux miardgopm Data Mining.
HMmopT/3KcnopT JaHHBIX.

2. BosmoxkHoctr mpumeneHus wmetonoB MAJl anms ocymecTBieHHs (UHAHCOBOTO H
WHBECTUIIMOHHOTO aHAJIN3a.

3. 3amgaga. OnumuTe mponecc MPOBEICHUS HCCIENOBAaHHMSA B paMKax aHaIW3a JUHAMUKU
HPOMBIIIJIEHHOTO MPOX3BO/ICTBA B IOJITOCPOYHOM IEpHOIe. YKaKUTE HHPOPMAMOHHbIE PECYpPCHI U 0a3bl
JaHHBIX, HEOOXOOUMBIE IJisi OCYIIECTBJICHHMsS HaHHOrO aHaiu3a. ONUIIKMTE MNPOLENypy IOHCKa |
U3BJICUCHHS TAaHHBIX U3 CeTH MHTEpHET B IEJSX OCYIECTBICHHS HCCIICTOBAHMS IO TAaHHON TEMAaTHKe.

DK3AMEHALIMOHHBIN BUJIET Nel4

1. [MonsTHe «HecOaTaHCUPOBAaHHBIE BHIOOPKM» M OCHOBHBIE METOUKH ocymecTBiIeHUst UAJ]
Ha UX OCHOBE

2. OCHOBHBIE 3Tarbl MPOBEICHHUS aHATN3a MapKUHAIBHON MPUOBLUTH U MHTEPIPETALUS €TO
pe3yIbTaToB.

3. 3agaga. OnuiuTe mponecc MPOBEACHUsS HCCISNOBAaHHSA B paMKax aHaIM3a IHHAMUKA

MOTPEOUTENHCKOTO CIPOCa B JOJITOCPOYHOM Meprone. YKaxXuTe WHPOPMAIMOHHBIE pecypchl U 0asbl

JIAHHBIX, HEOOXOAMMBIC JUIsI OCYIICCTBICHHUS JaHHOro aHanu3a. ONUIINTE NPOoUEAypy IIOUCKA U

W3BJICUCHUS JAHHBIX U3 CeTH MHTEpHET B 1EIX OCYIIECTBICHUS UCCIICTIOBAHUS IO TAHHOM TEeMaTHKE.
DK3AMEHAIIMOHHBINA BUJIET Nel5

1. [Mpumenenue MA /] nnst OusHec-3aaa4u. OTOOp NaHHBIX [Tl aHAIM3a OU3HEeC-3a/1a4.
2. OCHOBHBIE 3Talbl IPOBEACHUS OPTPOINO-aHATIN3a U HHTEPIIPETALIUS €TI0 PE3YJIbTATOB.
3. 3amaga. OnummuTe TPOIECC TMPOBEJNSHUS HCCIENOBAaHMSA B  paMKax aHaimu3a

roCyJapCTBEHHOIO PETYIUPOBAHUS SKOHOMUYECKOTO POCTa. YKaXnTe HHPOPMAIIMOHHbIE peCypChl U 0a3bl

JAHHBIX, HEOOXOMUMBIE JJisi OCYIIECTBJICHHMsS IaHHOrO aHanu3a. ONummTe Npolenypy IOWcKa |

M3BJICUCHHUS JaHHBIX U3 CETH MIHTEpHET B LEJSIX OCYLIECTBICHHUS NCCIIEA0BaHNS 10 JaHHOM TeMaTHKe.
DK3AMEHAIIMOHHBII BUJIET Nel6

1. OBOJIIOIUS METOJIOB 00pa0OTKU U aHAIN3a JTaHHBIX

2. OCHOBHBIE 3TaIlbl MPOBEJICHUSI aHAIN3a BO3MOXHBIX MPEPBIBAHNA OW3HEC-TIPOIIECCOB U
UHTEPIPETAIHS €r0 Pe3yIbTaToB.

3. 3agaua. OnumuTe npolece MPOBESHUS UCCIeJOBaHNS B paMKaX OlEHKa 0K (GUPMBbI Ha

pBIHKE U ee o0beMa Mpojaax. YKaxuTe HH)OPMAIMOHHBIE peCypChl U 0a3bl TaHHBIX, HEOOXOIUMBIE IS
OCYIIIECTBIIEHMSI JaHHOTO aHanu3a. OnuIInTe IpoLeypy MOUCKa M U3BJICUEHHS JaHHBIX U3 ceTn IHTepHeT
B LIEJIAX OCYILECTBJICHUS UCCIEA0BAHUS 110 JAHHON TEMaTHKE

DK3AMEHAIIMOHHBIN BUJIET Nel7

1. OcHoBHbIE MeTONbl M oOnacTi npumeHeHus MAJ[. DBomonus MeTooB 00paboTKH H
aHaJIM3a JaHHbIX.

2. [IporpammHoe oOecrieueHust JUisl peIeH s 3a0a9 KI1acTepU3aliui 1 CerMEHTAIIH.

3. 3amaga . [lo BEIOOPOYHBIM JAaHHBIM PACCUMTAHBI OMUCATEIHHBIE CTATUCTUKH W OIEHKHU

napamMeTpoB MO MTApPHOU perpeccuu:

=24, =3,6, =1,07, =1,51, n=10.

B cko0kax — cranmapTHbIE OIINOKH.

a) Bpruucnure 3Hauenwe t-kpurepus CrbromeHta st bl. Moxere i Bbl yTBepkaaTth, 4To OH
CTaTUCTUYECKU 3HAYNM Ha 5%-HOM ypoBHE?

0) Beruncnure ko3¢hGuMeHT Bapuauy A X Uy, JaiTe OLIEHKY XapaKTepa BapualyH.



IK3AMEHALIMOHHBIN BUJIET Nel8

1. [Moustre "nannsie". Habop manHbIX ¥ uX aTpuOyToB. THbl HAOOPOB NaHHKIX. V3MepeHus
Y IIKAJBI.

2. TabmuaHbIe TPOIIECCOPHI KaK MHCTPYMEHT aHalln3a. JBOJIONUS WHCTPYMEHTOB.

3. 3anmava. AHaJIM3 3aBECHMOCTH JTOXO0/Ia OT KOJIMYIECTBA YacOB, 3aTPAu€HHOT0 PyKOBOJACTBOM

(hupMBI Ha Pa3pabOTKy MPOEKTOB, IPUBE K CICAYIONIEMY YPABHCHUIO:

Joxox =-$957 + $85*koamuecTBO 4acos.

a) B cooTBeTcTBHY € OIIEHKOM 3aBHCUMOCTH YKaXHUTE, KAaKUM OB OBI T0XO0X (MM YOBITKH), eciii Obl Ha
TUTAHUPOBAHUE BOOOIIE HE TPATUIIOCH BpeMsi?

0) Hackonmbko B CpeqHEM YBEIWYMBAIOTCS JOXOABI OT MPOEKTOB IMPH YBEJIWYCHHUU 3aTPAYCHHOTO Ha
IJIaHUpoBaHUe BpeMeHr Ha 10 gacoB?

B) HaiimuTe TOUYKy CaMOOKYIaeMOCTH, MPEACTABISAIONIYI0 COOOW KOJWYECTBO YacOB, NMPHU KOTOPBIX
OIICHHMBaeMas BEJIMYMHA JIOX0/a paBHA HYJIIO.

9K3AMEHAIIMOHHBIN BUJIET Nel9

1. 3agauun oTdopa npusHakoB. HecOanancupoBaHHble BEIOOPKHU. bas3bl 1 BUTPUHBI JaHHBIX

2. Hepapxuunble Metoabl. MTepatuBHBIE METOIBI. MeETOABI TIOMCKA aCCOIMATHUBHBIX
HpaBHIL.

3. 3angada. [1o BHIOOPOYHBIM JaHHBIM PACCUYUTAHBI KOIPGUIMEHT ACTEPMUHALINU U OLICHKH
HapaMeTpoB MOJIENIN MTApHOH perpeccHu:
=24, =36, .

a) Onpenenure 3Ha4eHue b0.
0) Onpenenute 3HaYeHNE KOXPPHUIMEHTA KOPPEISLIUK I MKy X U Y H €Tr0 3HaK.
DK3AMEHAIIMOHHBINA BUJIET Ne20
1. MeTtobt 1 crtocoOb! Toy4YeHust mepBuIHOM nHpopManuu. [IyMbl 1 BBIOPOCH B TAHHBIX.
[porycKku JaHHBIX ¥ METOIbI HX BOCCTAHOBJICHHS
2. Dtanel MPOCKTUPOBAHHS SKCIEPTHOW CHCTEMBI: MACHTH()UKAINS, KOHIICNTYaTH3aIlHs,
(dopmanuzanus, peanu3anys, TECTHPOBAHNE, ONIBITHAS SKCILTyaTaIHs
3. 3agaua. 3aBUCHMMOCTh ypoBHA noxofa (y) (Teic. py0.) oT mona (X) ONUCHIBAETCA
CIIETYIOIM YPaBHEHUEM:
x =0, ectn pabOTHUK — >KEHIIMHA,
x =1, eciiu pabOTHUK — MY>KYMHA.
,h=18.
a) Jlaiire HHTEpIIPETALIMIO OLIEHOK ITapaMETPOB MOICIIH.
0) Kakas yacts Bapuanuu 10xXo/1a 00bsCHsIETCS 1oJIoM paboTHHKOB? Kakas 4acTh 00bsicHsETCS 1eficTBHEM
JIpyrux GaxTopoB?
B) IIpoBepbTe 3HAYMMOCTH YPABHEHHUS PETPECCUH.
DK3AMEHALIMOHHBIN BUJIET Ne21

1. Mertons! Buzyanuzanuu. KadectBo Busyanuzanmu. llpencTtaBneHue mpocTpaHCTBEHHBIX
XapaKTEPUCTUK

2. OTamnel  BBINOJHEHUS MHOTOMEPHOIO CTaTHCTUYECKOIO aHauu3a M WHTEpIpeTanus
pe3yNbTaToB.

3. 3angaua. [Ipn mocTpoeHHH ypaBHEHUS MHOXKECTBEHHOW perpeccuu mo 20 HaOIOAeHUSIM

HOJTy4YEHBI CIIC/TyIOLIHE TaHHBIE:
[lepemennsie  IlapHble KO GHUIUESHTH KOPPEITALIUH

Y rxlx2=-0,116

x1 ryx1=0,84

X2 ryx2=-0.21

a) [IpoBepbTe 3HAYMMOCTH MAPHOTO KO3 PHUITMEHTA KOPPEISAITUA MEXKTY OOBSICHSIIOIUMHE MEPEMEHHBIMU.
6) PaccumnraiiTe yacTHbIe KO3 UITUEHTHI KOPPETISAIIHH.

B) CrenaiiTe BEIBOA OTHOCUTEIHHO HAJTMYMS MYJIbTHKOJTHHEAPHOCTH.

IK3AMEHAILIMOHHBIN BUJIET Ne22
1. ba3oBeie TIOHATHS W OCHOBHBIC 3a7add MHTEIUICKTyaIbHOTO aHanm3a JMaHHbX (MAJ]L).
Oranst UAI.



2. Wepapxnunsle Meronpl. MrTepatuBHbIE METOABI. MeTOAbl TOHMCKAa acCCOIMATHBHBIX
HpaBHIL.

3. 3agaua. [To BEIOOPOUHBIM JaHHBIM PACCUUTAHBI OLIGHKH MOJEIH MapHOi perpeccun: SSR
=7,782, SSE = 2,618.
a) Beraucnute 3nagenue R2.
0) Ompenenure 3Ha4YeHNe KOd(D(PHUIIMEHTa KOPPEISIIAA T MEXIY X M Y U €T0 3HaK.

DK3AMEHAIIMOHHBIN BUJIET Ne23

1. 3amada mporHo3upoBanus. CpaBHEHHE 3a1a9 TPOTHO3UPOBAHUS U KJIacCH(DHUKAITII
2. CpencTBa M3BJICUCHUS JAHHBIX: METOABI U BO3MOXHOCTHU
3. 3agada. 3aBUCHMOCTH 00BbeMa IPOJaK OT YHCICHHOCTH HAcEJICHHUS HA COOTBETCTBYIOLICH

TEPPUTOPHUH, OTIPEACIACTCS CICIYIOIIUM YPaBHEHUEM:
Oxunaemsiii 00beM npogaxk = $1 371 744 + $0,23675045*yuciieHHOCTh HACEICHHMS.
R2=0,37.
a) [lalite naTepnperanuio ko3 duimeHTa perpeccuu.
0) Kakas wacte Bapmamum oObeMa MpoIaX OOBSICHIETCS YHCICHHOCTHIO HaceneHms? Kakas dacTb
o0BsCHSETCS NeiicTBreM APYTUX (HaKTOpoB?
DK3AMEHALIMOHHbLINA BUJIET Ne24

1. CocTaBHblE 4YacTH JKCHEPTHOM cHcTeMBbl. CTaTHYECKHE W AWHAMUYECKHE SKCIIEPTHBIE
CUCTEMBI.

2. IIpouecc KOHCTPYHpPOBaHUS ACPEBA PELLICHUM.

3. 3agaua. [1o BEIOOPOYHBIM JaHHBIM pacCUMTAHBI OLCHKH MapamMeTpOB MOJEIU JUHAMUKH

npuOBLTH (MJTH. PYO.):

Sbh0 =0,1, Sh1=0,3, n=10.

a) JlaiiTe MHTEpOpPETAIIHIO OIICHOK TapaMeTPOB MOJICTIH.

0) C HagexxHocThio 0,95 maiiTe 0TBET Ha BOIMIPOC, 3HAUYUMBI JIH OIICHKH MTapaMeTPOB MOJIEIH TPEHAA.

DK3AMEHALIMOHHBIN BUJIET Ne25

1. 3anava knaccudukaiuu. [Ipomecc knaccudukaiyu. MeTobl, IPUMEHAEMbIC JUIS PEIICHUS
3a/1a4 KIIACCU(UKAIIIH.

2. DTarnbl OCYIIECTBICHHS MHOTOMEPHOTO CTAaTHCTHYECKOTO aHAIN3a

3. 3anayva. [1o BEIOOpOYHBIM JaHHBIM paccuntanbl: SSR = 7,782, SSE =2,618, n = 10.

a) Beraucnure 3HaueHue R2.
0) [IpoBepbTe 3HAUMMOCTH YPaBHEHHUS PETPECCUU
DK3AMEHALIMOHHDLINA BUJIET Ne26

1. Cranmapter Data Mining
2. Oranbl OCYIIECTBIICHHUS KOPPEISILIMOHHO-PETPECCHOHHOT0 aHATN3a
3. 3anaga. CrenuanucT Mo CellbCKOMY XO034UCTBY HOJIAraeT, YTo MOTpedsIeHHe TOBSIUHBI B

peruoHax (y) B TOHHax B T'OJ] 3aBUCHT OT IIEHBI TOBSIMHBI (x1) pyOineit 3a Kuimorpamm, IIeHbl CBUHUHBI
(x2) pyOueli 3a KujIOrpamMM, [IEHBI KypSITUHBI (X3) pyOseid 3a KAjIorpaMM M CpeIHEAYIIEBBIX JEHEKHBIX
noxozoB (x4). Crnemyromasi perpecCHOHHAs MOEIb MOJIy4eHa Ha OCHOBE BRIOOPKH U3 30 peTHOHOB:

a) Murepnperupyiite ko3 dumment npu log x1.
0) IIpoBepbTe Ha 1% ypOBHE 3HAUUMOCTH HYJEBYIO THIIOTE€3Y O TOM, YTO Ko3(¢uuueHT npu log x4 B
reHepaIbHOM COBOKYITHOCTH PaBeH HYJIIO.

DK3AMEHAIMOHHBIN BUJIET Ne27
1. PeiHok mHCTpymeHtoB Data Mining. Kiaccudukanus nacrpymenros Data Mining.
2. Ouucrka TaHHBIX. THCTPYMEHTBI OUYMCTKH JAHHBIX.
3. 3apnauva. [Ipu orieHke mapamMeTpoB MOJIEIN PErpeccHH 1o 17 HaOIII0ASHHUSM MOTYYEHBI CIIETyIOLIHe
JIaHHBIC:
Koaddunment xoppensiimu Mexy e2 u - cocrasui 0,8.
a) JlaiiTe MHTEpIIPETALIUIO OLIEHOK ITapaMeTPOB MOJICIIH.
0) Ha 5% ypoBHe 3HaUMMOCTH c/ieNaiiTe BHIBO O HAJTMYUU FeTEPOCKEAACTUIHOCTH.

IK3AMEHAIMOHHBIN BUJIET Ne28
1. punnunsl (QyHKIMOHMPOBAHHMA HCKYCCTBEHHBIX HEHpPOHHBIX ceTedd. OCHOBHBIE 00JacTH HX
MpUMEHEHUS. MHOTOCIIOIHBIE HEHPOCETH.



2. TIporpammHoe obecriedeHre JUIsl pEHICHUs 3a1a49 OIEHUBAHUSI U TIPOTHO3UPOBAHUSI.
3. 3apauya. [IpoBepHTh TUIIOTE3Y O PABEHCTBE HYIIO MapaMeTpa ypaBHEHHUS PErpecCcru
HO: B1 =0., rme .
YpoBeHb 3HAYMMOCTH TPUHATH paBHEIM 0,01.
IK3AMEHAIIMOHHBIN BUJIET Ne29
1. IlpmoOpereHue 3HaHWi. V3BnedeHwe 3HAHWNA W3 JaHHBIX. MeXaHW3MBI TPHOOpETEHUS U
OOBSICHCHHSI 3HAHUH.
2. Ilporpammuoe obecrieueHHe IIsd PEIICHHUS 3a1a4 KIaCCH(pUKAIIHH.
3. 3amaya. . [lo BBIOOPOYHBIM JAHHBIM PACCUMTAHBI OIEHKH MapaMETPOB MOJENIN JHHAMHUKH
npuObLTIH (MIIH. PYO.):
Sb0 =0,1, Sh1=0,3, n=10.
a) JlaiiTe MHTEPIPETAIINIO OIICHOK ITapaMeTPOB MOICIIH.
0) C nanexxnoctsio 0,95 maiiTe OTBET Ha BOIIPOC, 3HAYUMBI JIM OLCHKH MapaMeTPOB MOJCIIH TPEH/IA.
DK3AMEHALIMOHHBIN BUJIET Ne30
1. VYyacTHHKHM Tmpolecca TPOEKTHPOBAHUA: OKCIEPTHI, HWHXKEHEPHl 10 3HAHWSAM, KOHEYHBIE
MOJTE30BATEIH.
2. Drtarbl ¥ OCHOBHBIE METOAMKH CTATUCTUYECKOTO aHAIN3a OOJIBIINX JAaHHBIX.
3. 3amava. 3aBUCHMOCTH YpoBHs joxofa (y) (Teic. py0.) OT moma (X) ONMHCHIBACTCS CIEIYFOIINM
ypaBHEHHUEM:
x =0, ecni pabOTHHK — JKEHIIMHA,
X = 1, ecni pabOTHHUK — MY>KYHHA.
,h=18.
a) JlaiiTe HHTEpHOpPETAIIHIO OIICHOK TapaMeTPOB MOJICTIH.
0) Kakas yacTh Bapuammu 10X0/1a 00bSICHIETCS 110JIOM paboTHUKOB? Kakast yacTh 0OBACHSICTCS IEHCTBUEM
IpyTux GaxTopoB?
B) IIpoBeprTe 3HAUMMOCTH YpaBHEHHSI PETPECCHH.
DK3AMEHALIMOHHBIN BUJIET Ne31
1. Tlporpammuoe obecnieuenne Data Mining s moucka accolMaTUBHBIX MPABUIL
2. llocTpoeHue u NCTIOIH30BAHNE YIKOHOMETPUIECKON MOJIENN ISl aHATN3a OONBIINX JaHHBIX
3. 3anauva. [1o BEIOOpOYHBIM JaHHBIM paccunTanbl: SSR = 7,782, SSE =2,618, n = 10.
a) Beruncnure 3Hauenue R2.
0) [IpoBepbTe 3HAUMMOCTH YPaBHEHHUS PETPECCHU.

Kputepun oneHuBaHusi Ajs IK3aMeHa:
MakcumanbpHOoe KonmdecTBo OamioB 100. Kaxknblil sx3aMeHAIIMOHHBIN OUIIET cofepkuT 2 Bompoca u 1
3amady. OTBET Ha KXKIBIH BONPOC OIIEHWBAETCS OTHENBbHO, MakcuMabHO 30 OammoB Kaxablid. 3agada
OLIEHMBAETCs MaKcUMaibHO B 40 0ajoB.

Kpurepun orieHUBaHUS OTBETA HA OT/ACIBHBIA BOIIPOC:

25-30 OamnoB BBICTaBISIETCS CTYACHTY, €CIH W3JIOKEHHBIH MaTepuan (akTHYECKH BEpeEH,
MPOJIEMOHCTPUPOBAHBI TIYOOKHE HWCUEpPIBIBAIONINE 3HAHWUS B OObEeMe IMPOMJIEHHOH MpOrpaMMbl B
COOTBETCTBHM C IIOCTABJICHHBIMH TPOrPaMMOM Kypca LEJSIMH W 3aJadyaMyd OOY4YCHHS, H3JI0KEHHE
Marepuala npu OTBETE - IPAMOTHOE U JIOTHYECKH CTPOHHOE;

20-24 Garnuta BBICTABIISCTCS CTYJICHTY, €CJIH MPOJICMOHCTPUPOBAHEI TBEP/BIC H IOCTATOYHO MOJIHBIE 3HAHUS
B 00beMe NPOICHHON NPOrpaMMBbI AUCIIMIUIMHEI B COOTBETCTBUH C LIEJISIMHU 00yUYESHUS; MaTepral H3JI0XKEH
JOCTaTOYHO TIOJTHO C OT/ACIBEHBIMH JIOTHYECKUMH U CTHIIMCTHIECKUMH TTOTPEITHOCTSIMH;

15-19 ©OanyoB  BBICTABISIETCSl CTYIEHTY, €CJIM IPOJEMOHCTPUPOBAHBI TBEpJbIe 3HAHHUS B OOBEMe
MPOMJICHHOTO Kypca B COOTBETCTBHE C IENSIMH 00YUYEHUSI, OTBET COJICPIKUT OT/IENIbHBIE OITUOKH, YBEPEHHO
WCIIpaBJICHHBIE MOCJIE AONOIHUTENBHBIX BOIIPOCOB;

0 - 14 6anmoB BBICTABIISIETCS CTYICHTY, €CJIH OTBETHI HE CBSI3aHBI C BOITPOCAMHU, JIOMYIIIEHBI TPYObIe OIIHOKU
B OTBETE, MPOJEMOHCTPUPOBAHBI HEMOHUMAHUE CYITHOCTH H3JIaraeMoro BONpPOCa, HEYBEPEHHOCTh U
HETOYHOCTH OTBETOB Ha JIOTIOJIHUTEIbHBIE U HABOJSIINE BOIPOCHI.

Kpurepuu ouenvnBanus 3agauu:
35-40 6ayuToB BRICTABIISIETCS, €CIIU 3aja4ya pelleHa MOJHOCTHIO, B IPEACTaBICHHOM PElIeHUH 000CHOBAHHO
MOJy4YeHBbl MpPaBUWIbHBIE OTBETHI, NMPOBEACH aHaIM3, JaHa TI'paMOTHas WHTEPIPETALMs IOTyYEHHBIX
pE3yJIbTAaTOB, CIEIAHB]I BEIBOBI.



25-34 Oamna BBICTABISCTCS, €CIIM 3ajJadya pEIICHa IOJHOCThIO, HO MPH aHAJIM3e M HHTEPIpETaIlHH
TOJYYCHHBIX PE3YJIbTATOB JIOMYIICHB HE3HAYUTEILHBIE OIMOKH, BBIBOJIBI — JOCTATOYHO 00OCHOBAHbI, HO
HETIOJTHBI.

11-24 Gamra BBICTABISICTCS, ©CIM 3ajjaua PEIICHA YaCTHYHO, aHAJIM3 U HHTEPIPETAIUS TOJYYCHHBIX
PE3yIIBTATOB HE BIOJHE BEPHBI, BBIBOJIBI BEPHBI YACTHYHO.

0-10 GayJIOB BBICTABISETCS, €CITH PEIICHUE HEBEPHO WITH OTCYTCTBYET.

HWrtoroBslii pe3ynbTar GopMUpPYETCsl U3 CyMMbl HAOpaHHBIX OAJUIOB 32 BBIMOJHEHHE 3K3aMEHALMOHHOTO
OusieTa 1 COOTBETCTBYET IIKAJIE:

— 84-100 6anoB (OLEHKA «OTINYHO)

— 67-83 0annoB (OLEHKA «XOPOILIO)

— 50-66 6annoB (OLEHKA «YIOBIETBOPUTEIHLHOY)

— 0-49 6annoB (o1eHKa «HEYAOBIETBOPUTEIHHO))

Omnpoc

Bonpocs! A1 mpoBeaeHus: ompoca:

1. Ha3oBuTE OCHOBHYIO LIE€JIb MHTEIUICKTYJIHOI'O aHAIN3a JaHHBIX?

2. [IpuBenute HanboJNee pacpoCTpaHEHHBIE ONpeeNeH s HH()OpMaIny.

3. [IpuBeauTe popmanu3oBaHHOE OMUCAHHE PaKTa.

4. Yto HazbiBaeTcs (hakTOrpapuuecKuMu TaHHBIMA?

5. B uem cniennrka METOI0B HHTEIIIEKTYaIbHOTO aHaTn3a?

6. Kakue MeTopl MHTEIJIEKTYyalIbHOTO aHann3a Bel 3HaeTe?

7.B 4yeM COCTOUT COJEp)KAHHE METOJOB HEYECTKOW JIOTMKH, CUCTEMBbI PACCYXKICHUW Ha OCHOBE
AHAJOTUYHBIX clydaeB? B 4eM COCTOUT cOAep)KaHUE METOJOB HEUPOHHBIX CETEd M TEHETUYECKUX
aIrOpuTMOB?

8. B yeM 3akirouaroTcs METO/BI ACCOIMALINH, KIacTepu3aluy 1 KiaccupuKamm?

9. HazoBute mpoueccsl, sIBICHHSA, 3aKOHOMEPHOCTH, IPU HCCICAOBAHUM KOTOPBIX HCIOJIB3YIOTCS
METO/bI HHTEIUIEKTYaJIbHOTO aHaJIH3a.

10. B kakux TnpeAMETHBIX OO0JIACTAX W Il KaKuUX LeJed UCIONb3YITCS METObI
MHTEJUICKTYAIbHOTO aHaIn3a?

11. Kakue cpencTBa MHTEIUIEKTYalbHOTO aHajiM3a MPEACTaBICHBI HA PHIHKE, KAKOBBI HX
BO3MOKHOCTHU?

12. Yro pEKOMEHAYyETCA IS YCHEHOro KOMIIJIEKCUPOBAHHUS IIOJICHCTEMBI
uHTEIIeKTyanbHoro anann3a MAC u ocTixeHus ycrexa Inpy ero BelnojaHeHun? Ilepeuncnure oCHOBHbIE
COCTABJISIOIINE SKCIIEPTHONW CUCTEMBI?

13. HazoBute ocHOBHBIE 3a/1aun, pernaembie cpeactamu MAJ]?

14. HazoBute Tpu ypoBHs aHanu3a uHGopMarun. YeM OHU OTIIMYArOTCS ?

15. Uem oTimvaeTcs KiaccupuKanus oT KiacTepu3ain?

16. HazoBuTte pasnuuue MKy JaHHBIMH U 3HAHUSMH.,

17. Uro Ha3bIBaETCS MOAETBIO?

18. [lepeuncnuTe OCHOBHBIE BUIIBI MOACTHUPOBAHMSL.

19. UTo Takoe MaTeMaTHIECKOE MOJCIUPOBaHUE?

20. HazoBute 0CHOBHBIC ATAITbl MOACIUPOBAHUS.

21. Uro u3yyaeT MaTeMaTHYeCcKasi CTATUCTHKA?

22. OCHOBHBIE 3aa4d MATEMATHYECKON CTATUCTUKU?

23. UTto Ha3BIBAETCS T€HEPATLHON COBOKYITHOCTHIO? BEIOOPKOT?

24. Kakwue ObiBaroT Bubl BEIOOPOK?

25. Kakas BbIOOpKa sBIsieTCSl pelpe3eHTaTUBHOM?

26. Uro HaspiBaercsi HaOmoaeHuem? CraTucTudeckuMm psitom? BapuanmoHHBIM psigom?
Parrom?

217. Jaiite onpenencHue BEIOOPOYHON (AMIHPUIECKO) QYHKITUEH pacpeaeneHus.

28. Ilepeuncnute OCHOBHBIC CBOMCTBA CTATUCTHYCCKIX OIICHOK.

IlepeuncnuTe OCHOBHBIE THUIIBI THIIOTE3, MTPOBEPSIEMBIX B XOJI€ CTATHCTUYECKONH 00paOOTKH N3MEPEHHIA;
29. B 4em cymnocTbh runotessl cornacus? ['umore3sl 00 0OAHOPOIHOCTH BHIOOPOK



30.

HaOTOACHMI? l'unoTe3pl O YWCIOBBIX 3HAYEHUSX IapaMeTpOB HCCIeAyeMOoun

TeHepaIbHON COBOKYMHOCTH? ['MIIOTE3BI O THIIE 3aBUCHMOCTH MEXKIYy KOMIIOHEHTAMH HCCIETyeMOrO

npu3HaKa?
31.
32.
33.
34.
35.
36.

dopme?
37.
38.
39.
40.
41.
42,

Uto ompenenstoT ypoBeHb 3HAYMMOCTH U MOIIIHOCTh CTAaTUCTUUECKUX KpUTEPUEB?

B gem coctontr MHK?

Kaxue MeTpuKu MOTYT HCITONTB30BAThCS sl TOCTpoeHus anprepHatnB kK MHK?
Onuimte 001y CXeMY BOCCTAHOBJICHHUS 3aBUCUMOCTH MEKIY JABYMS TICPEMEHHBIMHU.
Uro Ha3BIBaeTCS TUHEHHON perpeccueii?

Kak onwuceiBaeTcs nuHeWHass perpeccusi ¢ HECKOJbKMMH TMEPEMEHHBIMU B CKaJspHOMN

Ha3zoBurte cBoiictBa orienox no MHK.

IIpuBemuTe pa3IMIHbIC ONPENCICHUS CHCTEMHOTO aHATN3a.

HazoBurte 1eiap CHCTEMHOTO aHaIu3a.

Haiite knaccudukaruio CA B 3aBUCHMOCTH OT YPOBHS CTPYKTYPH3AIMH JaHHBIX.
HazoBuTe 0CHOBHBIE CBOMCTBA CHCTEMEI.

WMHCTpYMEHTBI MHOTOMEpPHOTO CTAaTHCTHYECKOTO aHamm3a. CTaTHUCTHYeCKWH aHain3

JaHHBIX. OCHOBHEIE BO3MOKHOCTH, CIICKTP PCIIACMBbIX 3a1a4.

43.
Pe3yIbTaTOB
44,
45,
46.
47.
48.
49.
50.
51.
52.
53.
54,
55.
56.

OTanbl BBIIOJIHCHUS MHOI'OMEPHOI'0 CTAaTUCTHYCCKOr0 aHalIn3a W MHTEPHIpETaAlnsd

Uro Ha3biBaeTCs MporHo3oM? Yem nMporHo3 oTiInyaeTcs oT mpeacKazanus’?

B yem cocTouT 3KCTpanoiIsUOHHBIN NPOTrHO3? DKCIEPTHBINA MPOTrHO3?

[lepeuncnute mpodaeMbl IOCTPOSHUS KAUECTBEHHOTI0, TOCTOBEPHOT'O MIPOTHO34A.
[TpuBeauTe BapuaHT KiIaccu(UKAMK 331a4, pellaeMbIX Ha OCHOBE JaHHO# Data Mining.
HazoBute ocobeHHOCTH XpaHeHus] HHOPMALIMU B aHATTUTUIECKUX CHCTEMaX.

[IpuBeauTe npuMepsl MIPOrpaMMHBIX IPOAYKTOB Ha ocHOBE DM.

JepeBo pemenuii: MpUHIMIBI TOCTPOSHHS, UCIIOIb30BaHNE, HHTEPIPETALIUS PE3YIbTATOB.
MeTon OMCKa acCOMATUBHBIX MPABUII, 00JIACTH €T0 IPUMEHEHUS.

OnuiuTe MoJIeIs HelpoHa.

[IpuBenuTe npuMep UCKyCCTBEHHOW HEUPOHHOU CETH.

Yem oTiM4aroTCs 00yUeHHUE ¢ yUUTENIeM U 0e3 yuuTess?

HeiipocereBbie METOIBI aHATTM3A TAHHBIX.

[TpuHnMIEl GYHKIMOHUPOBAHUS UCKYCCTBEHHBIX HEHPOHHBIX ceTeid. OCHOBHBIE 00JIACTH

HUX IPUMCHCHUS.

57.

MHorocnolinple  HeWipoceTd.  AnpokcuMmanus — (QYHKIMOHANIBHBIX — 3aBUCHMOCTEH.

IIporHo3upoBaHne BPeMEHHBIX PAIOB.

58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
77.
78.
79.

UTto Ha3bIBaeTCA KilacTepu3anuen?

Korma ucmons3yeTcss TepMUH TAKCOHOMUS?

Uro Ha3bIBaeTCS MpU3HAKAMU?

[IpuBenuTe GpopmMamTu30BaHHYIO IOCTAHOBKY 3a71aud Kiaccuduxamm?
UTto Takoe mpU3HAKOBOE TIPOCTPAHCTBO?

UTo HA3BIBACTCS PEMIAIOIINM MIPABUIIOM?

[IpuBenuTe anropuT™ TUIIOBOM CUCTEMBI KiIacCU(HUKAIINY.

Kak peanmsytorcs morndeckue MeTo I Kiaccuduranum?
[lepeuuncinte METOBI OIICHUBAHUS HHPOPMATUBHOCTH MPU3HAKOB
[IpuBenuTe GpopmMamTu30BaHHYIO IOCTAHOBKY 3aJ]a4d KJIacTePU3AIIH.
I'ne ucnonp3yercs knacrep-aHanus?

[IpuBenure obIIee NpaBUI0 00bEIUHEHUS IBYX KJIaCTEPOB.

Uro nazwiBaetTcs pazouennem? Hepapxueit?

B gem cocTout Meton «Ommxkaiimrero cocena»? «JlaapHero coceman?
UTto HA3BIBACTCS METOJAOM CPEIHEH CBSI3U?

HazoBute 1OCTOMHCTBA aNTOPUTMOB HEPAPXUIECKON KIIacTepHU3aIiH.
UTto Ha3bIBaE€TCA BHYTPUKIACTEPHBIM paccTosiHUEM? MEXKIaCTepHBIM pac-
cTostHuEeM?

Kax ompenensiercst cTaOMIBHOCTD KJIACTEPHOM CTPYKTYpBI?

Uto Ha3bIBAETCS IJIaBHOM KOMIIOHEHTOI?

YeMy paBHa aucnepcus riaBHOM KOMIIOHEHTHI?

Uro HaszwiBaeTcs GpyHkuuei Jlarpamka?



80. Kax ompenensiercst Gu3ndecKuii CMbICT TITaBHBIX KOMIIOHEHT?

81. Uem otnryaercst pakTOPHBII aHAIN3 OT METO/I TJIABHBIX KOMITOHEHT?

82. Kakumu onTuManbHBIME CBOMCTBaMHU OOJIA[ArOT JHHEHHBIC TJIABHBIC KOMITOHEHTHI?

83. Kakas Benn4nHA UCIONB3YEeTCS B KAUECTBE MEPhI HWCKAXKCHHS MATPHIIBI ITOMapHBIX
PacCTOSTHHI?

84. Yro takoe MHPOPMALIMOHHO-aHATUTHYIECKAs crucTeMa?

85. UTo BBI3BaJIO MOSBICHHE U LTMPOKOE PACTIPOCTPAHEHHE HHPOPMAIIOHHO aHATTUTUIECKUX CUCTEM?

86. B yem 3akitoyaroTCsl acleKThl cOopa U xpaHeHus uH(opManuu? B yeM COCTOMT comep:KaHhe
ACIIEKTOB aHAJIN3a JAHHBIX U [IPEJOCTABICHUS PE3YJIbTATOB aHAIN3a I0Ib30BaTEIIM?

87. Kakue TuNBI MHCTPYMEHTAJbHBIX CPEICTB UL peann3alud HH(POPMALUOHHO-aHATHUTUIECKUX
CHCTEM BBl MOXKETE Ha3BaTh?

88. Kakne mH(DOpMaIMOHHBIE TEXHOJIOTHH W HWH()OPMAIMOHHBIE CHCTEMBI Ha TPEINPHUITHH H W3
BHEIIHEH Cpenbl SBISIOTCS MCTOYHMKOM JAaHHBIX AJISI COCPEJOTOYECHHUS B MH(POPMALMOHHOM
XpaHWIHUILE WX HETIOCPEACTBEHHO ISl aHaIu3a?

89. B kakux BHIax HHPOPMAIMOHHBIX CUCTEM HCIIONB3YIOTCS Pe3yIbTaThl aHaIn3a?

90. [ns xakux 1esel mpeqHasHadeHa ImoJICHCTeMa HHTEIUIEKTYaIbHOTO aHAIM3a TaHHBIX ?

91. Kakue HampaBiieHHS M METOABI MOJJIEPKHBAIOT CPEICTBA MOACHCTEMBl HHTEIIEKTYaJIbHOTO
ananmsa UAC?

92. Kakoe 3HaYeHHE NMEET aHATMTHYECKas padoTa sl ycrexa mpenpusTus?

93. Kakue (hakTopsl BIUSIOT HA IESTETBHOCTD PEATPUSITHS?

94. Kakue nH(pOPMALMOHHBIE PECYPCHI UCTIONB3YIOTCS AT TOJTOTOBKY PUHSATHUS PEILICHHUNA?

95. Yro sBnseTCS MPEATIOCHUTKON JJIs1 IPUHSATHS MPAaBUIIBHBIX PEIICHHIA?

96. Kakue 00beMbl JaHHBIX UCIIOJIB3YIOTCS B MPOIECCe aHaIn3a?

97. HazoBute TpeboBanus K HH(POpMAIK, KOTOpast UCIIOJIL3YETCS JUTS IPUHSTHS PELICHUH.

98. Kak opranmsyercst aHaTUTHYECKast paboTa Ha MPENPUATAN?

99. U3 kakux DSIEMEHTOB COCTOHT IIETIOYKA [BIDKEHHS CBS3aHHOW C aHaIMTHYECKOW paboToit

uHpopmanumn?
100. [epeuncnuTe UCTOUHUKH, TOTpeOUTENH HHPOpMaIHK, POPMBI ee peCTaBICHUS.
B uem cocTonT copepxanne SJKOHOMUYECKOTO aHanu3a?
101. Uro sBNIsIeTCA MPEAMETOM TEKYIIETO U CTPATErMUecKoro anaanza’?
102. Ilepeuncnure npu3HaKy, M0 KOTOPHIM METOAMKH aHAJIN3a MOKHO pa3AeluTh Ha TPYTIIbI.
103. B 4em cocTout copepxanue METOJ0B aHATN3a B MAPKETHHIOBOM JIESITETbHOCTH?
104. Kaxkue MeTo1bl aHanmi3a IPUMEHSIOTCS B 00J1aCTIX 00eCIeYeHUs pecypcaMu U JIOTHCTHKH?

Kakum 00pa3oM Mo iepKUBalOTCs METOAMKH aHaIu3a (UHAHCOBOIO COCTOSHUSI, UHBECTHIINN U
uHHOBauui cpencreamu MAC?

105. B 4em cymHOCTh METOJIMK CTPATErnYEeCKOro aHaau3a?

106. Kakune cpenctea MAC MoryT OBITH MCHOJIB30BaHBI MPH BBITOJHEHUH CTPATETHUECKOTO
aHanmza’?

107. Kakne MeToIMKH OLIEHKH TEKYIIEro COCTOsIHUS Npeanpusitis Bol 3HaeTe?

108. B uem cocTOST METOIMKM aHali3a CUTYallud 10 CIa0bIM CHTHAJIaM, OIEHKH PHCKOB U
yHpaBiIeHUs] UMU?

109. B uem cocTouT aHanm3 OTKIIOHEHUH?

110. Crnenmduka aHanm3a [JaHHBIX B MeHekMeHTe. OtOOp [aHHBIX [ aHaIK3a.

[MpeaBapuTenbHas MOATOTOBKA JaHHbBIX.
Kpurepun ouennBanust
Maxkcumanbasiii 6amt — 30.
Yucno Bonpocos - 30.
Kpurtepun oneHuBaHus OJHOT0 BOIpPoOca:
0,84 — 1 Oanna BBICTAaBNSIETCS CTYACHTY, €CIM HM3JIOKEHHBIM MaTeprail (akTHUYeCKH BepeH,
MPOJIEMOHCTPUPOBAHBI TIyOOKHE HWCUEpIBIBAIONINE 3HAHWUS B OObEMe MPOHIEHHON MpOorpaMMbl B

COOTBCTCTBUMU C IIOCTABJICHHBIMHU nporpaMMoﬁ KypCa 0OCIAMH MW 3aJadaMu O6y‘leHI/I$I, H3JI0XKCHHUC
Matcpuajia Ipru OTBETC - TPaAMOTHOC 1 JIOTHUYCCKHU CTpOﬁHOC;



0,67 — 0,83 Oasia BRICTABIAETCS CTYACHTY, €CIIM MPOJASMOHCTPUPOBAHbI TBEP/bIC U JOCTATOYHO
TIOJTHBIE 3HAHUSI B 00beMe MPOMIEHHON MPOrpaMMBbl JIUCIUILTHHBI B COOTBETCTBUH C IIETSIMH O0YYCHUS;
MaTepuajd M3JI0KEH JOCTaTOYHO IIOJHO C OTAENBbHBIMH JIOTHYECKHMH W  CTHIIMCTUYECKUMHU
MOTPEIIHOCTSIMH;

0,5 - 0,66 6anna BBICTABISAETCS CTYJCHTY, €CITH MPOJIEMOHCTPUPOBAHBI TBEPIbIE 3HAHHS B 00BeMe
MPOMICHHOTO Kypca B COOTBETCTBHE C LENSIMH 00YUYCHUS, OTBET COJCPKUT OT/ENIbHBIE OIUOKH, YBEPECHHO
WCTIpaBJICHHBIE MOCJE AONOTHUTEIBHBIX BOTIPOCOB;

0-0,49 Gata BRICTAaBISICTCS CTYICHTY, €CJIH OTBETHI HE CBS3aHBI C BOIPOCAMH, JIOMYIICHEI TPyObIe
OMMOKH B OTBETE, IPOJICMOHCTPHPOBAHBI HETIOHUMAaHHUE CYITHOCTH H3JIaraeMoro BOIIpoca, HEYBEPEHHOCTh
Y HETOYHOCTH OTBETOB Ha AOTOIHUTENBHBIE U HABOASAIINE BOIIPOCHL.

TecThl

1.Monean mocjienoBaTeJJbLHOCTEH OMUCHLIBAIOT ...

a) IIpaBUJIa WIKM HAOOP MPaBUII B COOTBETCTBUU C KOTOPBIMU MOXKHO

OTHECTH OIMCAHUE JF000r0 HOBOTO 0OBEKTA K OMHOMY U3 KJIACCOB;

0) GyHKUIMH, KOTOPbIe IO3BOJISIOT IPOTHO3UPOBATH U3MEHEHUSI HENPEPHIBHBIX

YHCIIOBBIX I1APaMeTPOB;

B) (QyHKIMOHAJIbHbIE 3aBUCHMOCTH MEKAY 3aBUCUMBIMHU U HE3aBUCUMBIMH ITOKA3aTEISIMU 1
MEPEMEHHBIMU B IOHATHOH YEIIOBEKY QOpMe;

T') TPYIIIBI, HA KOTOPBIE MOKHO Pa3leNIuTh O0BEKTHI, JaHHBIE O KOTOPBIX MOBEPralOTCs aHAIN3A.
2. PerpeccuBHbIe MO/1€JIM ONUCHIBAIOT ...

a)lpaBwiia WK HAOOp MPaBUJI B COOTBETCTBHU C KOTOPBIMU MOYKHO OTHECTH OIHCAHUE JIF000T0 HOBOTO
00BEKTa K OJJHOMY H3 KIJIACCOB;

0) GyHKLIUH, KOTOPbIE IO3BOJIAIOT IPOTHO3UPOBATH U3MEHEHHS! HEIPEPhIBHBIX

YHCIIOBBIX 1APaMeTPOB;

B) QyHKIIMOHATBHBIE 3aBUCUMOCTH MEKAY 3aBHCUMBIMHU 1 HE3aBUCUMBIMH MTOKA3aTEISIMU 1
MEPEMEHHBIMU B IOHATHOH YEIIOBEKY OpMeE;

T) TPYIIIBI, HA KOTOPBIE MOXKHO Pa3AeNuTh OOBEKTHI, JAHHBIE O KOTOPBIX MTOJBEPratoTCs aHAIN3A.
3.04HcTKA JAHHBIX — ...

a) KOMITJIEKC METOJ/IOB U MPOLEAYp, HAIPaBIEHHBIX HA YCTpaHEHHUE

NPUYHH, MEMIAIOUINX KOPPEKTHOM 00paboTKe: aHOMAaJIMH, IPOIYCKOB,

IyOJIMKaTOB, MPOTUBOPEYHHA, IIYMOB U T.1.

0) mpotiecc OTOTHEHUS IAHHBIX HEKOTOPO# WH(pOpMAaIiel, IO3BOJISIONICH MOBBICUTH 3P PEKTUBHOCTh
pa3BA3Ky aHAJIUTUYECKHUX 3a7a4

B) 00BEKT, COAEPIKALIMNA CTPYKTYPHUPOBAHHBIE IJaHHbIE, KOTOPBIE MOT'YT OKa3aTbCsl MOJIE3HBIMU JUIS
Pa3BA3Ky aHATUTUYECKOTO 3a7aun

I') KOMIUIEKC METOJIOB U TIPOIIelyp, HANPABICHHBIX HAa W3BJICYEHNE JAHHBIX U3

Pa3InYHBIX HCTOYHHUKOB, OOecIiedyeHne He00X0IMMOT0 YPOBHS UX

WHQOPMATUBHOCTH M KayecTBa, IpeoOpa3oBaHus B eIMHbBII (opMaT, B KOTOPOM OHH MOTYT OBITh
3arpy>KeHbl B XpaHWIHIIE TAHHBIX UM aHATUTUYECKYIO CUCTEMY

4.0mmoka o0yyenuss — ...

a) 9TO OMMOKa, AOMYIIEHHAs MOJEIbIO Ha y4eOHONH MHOKECTBA.

0) 310 omMOKa, MoryueHHast Ha TECTOBBIX IPUMEPAX, TO €CTh, UTO

BBIYHUCIISIETCS TI0 TEM ke popMysiaM, HO JJIsl TECTOBOM MHOKECTBA

B) MIMEHA, TUIIbl, METKH ¥ Ha3HAUEHUS M0JIeH UCXOJHOM BEIOOPKU TaHHBIX

T) HabOp TaHHBIX, KAXKAAsl 3aIIMCh KOTOPOTO MPEACTABISAET CO00H yUeOHBI IPUMED, COEPIKAIIETO
3a/1aHHBII BXOJIHOH BIIMSIHUE, U COOTBETCTBYIOIINNA €My IPABUIIbHBII BBIXOJIHOM PE3yJIbTaT
5.0mmnbka 06001meHnsa — ...

a) 3To omuOKa, AOMYIICHHAS] MOJIEIbIO Ha Y4eOHOW MHOXKECTBA.

0) 310 OomMOKa, MorydYeHHasi Ha TECTOBBIX IPUMEPAX, TO €CTh, UTO

BBIYHUCIISIETCS TI0 TEM ke popMysiaM, HO JJIsl TECTOBOH MHOKECTBA

B) MIMEHa, THIIbl, METKH ¥ Ha3HAUEHHS M0JIeH UCXOJHOM BEIOOPKU TaHHBIX

T') HabOp TaHHBIX, KAXKAAsl 3aIMCh KOTOPOTO MPEACTABIAET CO00M y4eOHBI IPUMED, COAEPIKAIIETO
3aJ1aHHBII BXOJHOW BJIMSIHUE, U COOTBETCTBYIOIIMI €My ITPAaBUIIbHBIA BBIXOJHOM pe3ynbTaT
6.Perpeccusi — ...

a) 3TO YCTaHOBJIEHHE 3aBUCUMOCTH HETIPEPHIBHON BBIXOJHON NEPEMEHHON OT



BXOJHBIX TIEPEMEHHBIX
0) oTa rpynmupoBka 00bekToB (Habmomenuii, COOBITHIA) HA OCHOBE

JIAHHBIX, OTIMCBHIBAIOIINX CBOMCTBA OOBEKTOB

B) BBISIBIICHHE 3aKOHOMEPHOCTEW MEKAY CBA3aHHBIMU COOBITUSIMU

T) 9TO YCTaHOBJIEHHE 3aBUCHMOCTH TUCKPETHOM BBIXOAHOM MMEPEMEHHOM OT BXOIHBIX TIepEMEHHBIX
7.Kaacrepuzanusa — ...

a) 9TO YCTaHOBJICHHE 3aBUCHMOCTH HENPEPHIBHOMN BBHIXOHON MMEPEMEHHOM OT BXOAHBIX IEPEMEHHBIX
0) sTa rpynmnupoBka o0bpexToB (Habmrogennit, cOOBITHIT) HA OCHOBE

JTAHHBIX, OTIFICHIBAIOIINX CBOWCTBA OOBEKTOB

B) BBISIBIICHHE 3aKOHOMEPHOCTEH MEKAY CBA3aHHBIMHU COOBITUSIMU

T) 3TO YCTaHOBJICHHE 3aBUCUMOCTH JUCKPETHOH BBIXOJHOM MTEPEMEHHOM OT

BXOJHBIX TIEPEMEHHBIX.

8.Accommanus — ...

2)3TO YCTaHOBJICHUE 3aBUCHMOCTH HETIPEPHIBHOW BBIXOAHOM MEPEMEHHON OT

BXOJHBIX TIEPEMEHHBIX

0) oTa rpynmnupoBKa 00BEKTOB (HAOIIOICHNH, COOBITHI) HA OCHOBE JaHHBIX, OMUCHIBAIONIINX CBOMCTBA
00BEKTOB

B) BBIBIICHUE 3aKOHOMEPHOCTEN MEXy CBA3aHHBIMH COOBITHSIMH

T) 9TO YCTaHOBJICHUE 3aBUCHMOCTH TUCKPETHOM BBIXOAHOMN MIEPEMEHHON OT

BXOJHBIX IIEPECMEHHBIX

9. B cuTyauuu pucKa NPpUMEHSIIOT KPUTEPHii

a) MakCMMHHA U MHHAMaKca

b) Baiteca

¢) Kpomonosa

d) mareMaTHYECKOTO OKHIAHUSL

10. B cutyanuu HeonpeieJeHHOCTH PUMEHSIIOT KPUTepUil

a) MaTeMaTHYeCKOTO OXKHUIaHHUS

b) makcumuHa n MEUHEMaKca

C) MOIU(HITMPOBAHHBINA KPUTEPHil IPOU3BEACHHI

d) Kpomonosa

Kpurtepun ouenuBanusi:
MakcuManbHas CyMMa 0 UTOTaM pelIeHus TecToB - 10 6amioB
Kaxnprit Bompoc orienuBaercs B 1 6aimi, eciu oTBeT BepHBI u 0 6ayioB, eCiii HEBEpHBII

3agaHusa K Ja6opaTOpHLIM padoTam

3aganus k gadopaTopHoii pabore 1. O030p OCHOBHBIX OTKPBITHIX 043 M BUTPUH JAHHBIX B
neasx ocyuecriaenus A/,

1. PaccMoTperh  OCHOBHBIE  0a3bl  OTKpPBHITBIX  JaHHBIX: DenepanbHOl  cIyKObI
rocynapcTBeHHor cratuctuku (PoccraT), OpraHoB HCHOJHUTENBHOM BIACTH Ha PAa3HBIX YPOBHSIX
TEPPUTOPHANIEHOM arperauny, EquHoi MexBe1OMCTBEHHOW MH(OPMALIMOHHO-CTATUCTUIECKOW CUCTEMBI,
Bcepoccutickoro nenTpa ucciaenoBanus oomecteeHHoro muaeuus (BLIMOM), IlenTpansHoro 6anka PD,
HanuonansHoro arenrcTBa (MHAHCOBBIX HccienoBaHui, ®oHIa OOLIECTBEHHOIO MHEHHS, MOpTaia
OTKpBITHIX HaHHbIX PO (Data.gov.ru), kaggle.com u t.11.

2. PaccMOTpeTh CTPYKTYpy W HAITOJTHEHUE OTIIEIBHBIX BUIOB 0a3 JaHHbBIX;

3. BuisiBUTE TpeMMyIecTBa OTACNBHBIX BHAOB 0a3 MaHHBIX IS OCYIICCTBIICHHS
WHTEIUICKTYaIBHOTO aHai3a TaHHBIX KOHKPETHBIX MPO(EeCCHOHATBHBIX 33/1a.

4, IToaroroBuTh OTUET MO TabopaTtopHoii padbote 1.

3aganue k Jga0oparopHoii palGore 2. H3BjeyeHnme W aHANU3 JAaHHBIX W3 OTKPBITHIX
HCTOYHUKOB.

1. OcCyIIecTBUTh BEIOOP TEMBI UCCIICAOBAHUS, 10 KOTOPOH OYIeT MPOU3BOIUTCS U3BJICUCHUE
Y aHAJIU3 JaHHBIX U3 OTKPBITHIX UCTOYHUKOB;
2. IIpouseectr nmouck HEOOXOAMMON MHPOPMAIIMY B JIOKATHHBIX TOMCKOBBIX CUCTEMAX;

3. OcyuiecTBUTh TOUCK HEOOX0ANMON HH()OPMAIIMU B OTKPHITHIX 0a3aX JaHHbBIX;



4, IIpousBecT 00pabOTKY MEPBUUHOM HH(POpPMAIMH, IOJYUYCHHOW Ha JTamax 2 u 3
nabopaTOpHOM pabOTHI;

5. OcCylIecTBUTh BH3YaJIM3AlMIO AaHHBIX, 110 PAacCMaTpPUBAEMON TeMAaTHKE COOpaHHBIX U
00paboTaHHBIX HA MPEABIIYIINX dTanax;

6. [IpousBecTr aHAM3 U OICHKY JaHHBIX TI0 pacCMaTpUBAEMOW TeMaTHKe, MOJYYCHHBIX Ha
MPEBITYINX dTaax J1abopaTopHOi paboTHI.

7. [ToaroToBUTH OTUET 1O JTAOOPaTOpHOIl padoTe 2.

3aganue K JadopaTtopHoii padote 3. OcyniecTBieHHe KOPPEIALHOHHOIO U PerpecCHOHHOr0
aHAJIU3a C IOMOIIBIO PA3TUYHBIX HHCTPYMEHTAJIbHBIX CPEICTB.

1. OcymiecTBUTh BBIOOpD TEMBI HCCIEAOBaHUs, MO KOTOpPOH OyAeT NpOU3BOIUTCS
KOPPENAINNOHHO-PETPECCHOHHBIN aHaTN3

2. [Tpous3BecTn MEPBUYHYIO MOATOTOBKY H OO0pabOTKy HaHHBIX IJisi OCYILECTBICHHUS
KOPPETSLMOHHOTO U PETPECCUOHHOTO aHANN3a C MOMOIIBIO Pa3IMYHBIX HHCTPYMEHTAJIbHBIX CPE/ICTB;

3. OmnpenenuTh mapHble W 4YacTHBIC KO3(PPHUIMEHTEI Koppemsauu. [Ipoanamu3upoBaTh U
00BSICHUTh WX 3HaueHWs . OTIEHUTh 3HAYUMOCTHh IMAPHBIX ¥ YACTHBIX KOA(D(PHUIIMEHTOB KOPPEIISIIHH.
CpaBHUTBH COOTBETCTBYIOLIHME IMapHBIE U YaCTHBIE KO3 GUIMEHTHI Koppensauun. CaenaTs BbIBOJIBL.

4. [lomyunTh  ypaBHEHHWE MHOKECTBEHHOW pErpeccud, MPUMEHHUB COOTBETCTBYIOIINE
nporeaypsl. [IoSCHUTh CMBICTT TIONYYEHHOTO ypaBHEHHs, KOX(PQPHUIMEHTOB PErpecCHH W KOHCTAHTHI
YpaBHEHUS.

5. OueHuTh 3HAYUMOCTh TapaMeTPOB YpPaBHEHMS MHOKECTBEHHON perpeccuu (2
cnocobamn). IlpoBepky ocymectButh Ha 5% ypoBHE 3HaYMMOCTH. OOBSCHUTH OTYYCHHBIE PE3YJIbTATHL.

6. Beruncmuts snavenns Ry, u R? yxix, - OOBSCHUTB TOIyYEHHbIE PE3YJIbTATHI.

7. IIpOBEpUTH IHIIOTE3Y O CTATHCTHYECKOH 3HAUNMOCTH R yxx, . ClIenaTh BHIBOJIBI.

8. Haiitn 3nauenwe wucnpaBieHHOTO Kod(hduimeHta nerepmuHanmu. OOBIACHUTH €ro
CMBICIL.

9. [TpoBepuTh 3HAYMMOCTH ypaBHEHHs perpeccuu. CaenaTh BHIBOIBL.\

10. BrisBuTh Hanmuume (OTCYTCTBHE) MYNIBTUKOJUIMHEAPHOCTH B TOCTPOSHHOW MOJIENH,
NPUMEHHUB COOTBETCTBYIOIIME TECThl. OOBSCHUTH OyYEHHBIE PE3YJIbTATHI.

11. BrisiBuTh Hammuue (OTCYTCTBHE ) TeTEpOCKENACTHYHOCTH B MOCTPOECHHOM MOJIENH,
NPUMEHHUB COOTBETCTBYIOIINE TeCThl. OOBSCHHUTH MOMyYeHHBIC PE3YJIbTATHI.

12. BrisiBuTh Hanmuue (OTCYTCTBHE) aBTOKOPPEISIIMA B TOCTPOSHHOW MOJAETH (KpUTepuid
Hap6una — YotcoHa; kpurepuii 3HakoB). OOBSICHUTH MOJTYYEHHBIE PE3YJIbTaThI.

13. Paccuurats cpennme k03hGUIMEHTH 3TacTUIHOCTH. J[aTh HX WHTEPIPETAIHIO.

14. OnpenenuTts CperHIO OMMOKY annpokcumanuu. CrenaTb BEIBObI.

15. IlonroroBka oryera mo tabopaTopHoi padore 3.

3aganue Kk JabopatopHoii palore 4. Peanu3anmsa W HHTepHpeTanus pPe3yJbTATOB
MHOTOMEPHOTI'0 CTATHCTHYECKOT0 aHAJIM3A.

1. OcymiecTBUTh MOCTAHOBKY 1I€JH, 33]1a4 UCCIIEJOBaHUS; BEIOOp 00BEKTa UCCIIEIOBAHUSI.
ITpousBecty BbIOOP AaHHBIX AJIS peaii3allMi MHOTOMEPHOTO CTATUCTHYECKOTO aHAIN3a
OcyniecTBUTh KOPPEISIMOHHO-PErPECCUOHHBIN aHAIM3 HAa OCHOBE BHIOPAHHBIX JAHHBIX
OcymiecTBUTh MTUCKPUMHHAHTHEIN aHAIA3 C YIETOM IEJIH U 3a]1a4 UCCIICIOBAHUS
ITpousBecty QakTOpHBIN aHANN3 HA OCHOBE BHIOPAHHBIX JAHHBIX
ChopmynupoBaTh OCHOBHBIE BBIBOJBI Ha OCHOBE IPOBEAECHHOIO KOMILIEKCHOTO
MHOTOMEPHOT'O aHaIN3a

1. IToaroroBuTh OTUET O JabOpaTopHO padote 4.

ok~ wN

3aganue Kk JabopaTopHoii pabGore 5. Peanusanusi M WHTepmpeTanMs NpouUeaypbI
HHTEJUIEKTYaJbHOTO AaHAJIN3a BPeMEeHHBIX PSI/IOB M POTrHO3UPOBAHUS.

1. OcymecTBUTh TOCTAHOBKY IIEJIH, 33124 UCCIIEIOBAHUS; BBIOOP 00BEKTA UCCIICOBAHUSI.
2. [IpowusBecTr BBIOOpP MAHHBIX IS PEATM3AINH MPOIETYypPhl WHTEIUICKTYaIbHOTO aHaanu3a
BPEMEHHBIX PSJO0B U MIPOTHO3UPOBAHUS



3. [IpenBapuTenbHBIN aHATN3 UCCIIETYEMOTO TPOIIECCa: BBIJBIDKEHHIE TUIIOTE3 O BO3MOXKHOM
Pa3BUTUH HUCCIICAYEMOro O0bEKTa B OJiMKaiiieM OYIyIleM; BbISBICHHE W OOILIUH aHalu3 (BakTOpoB,
0JIarONMPHUSITCTBYIOIIUX WM MPETATCTBYIOMUX PA3BUTUIO 00OBEKTA; aHAJIM3 BOMpPOCca 00 MHEPIIMOHHOCTH
pa3BuTUsl OOBCKTA; YCTAaHOBJICHHE WM YTOYHCHHE SKOHOMHYECKOIO IOKa3aTeliss, HauboJyiee IOJHO
XapaKTepU3yIONIero 00BEKT MPOrHO3HOTO HCCIIEOBAHMS; ONIpeiesieHIe 0a3bl MPOTrHO3a (Meprojia BpEeMEHH
B IIPOIIIOM, Ha 0a3e KOTOporo OymeT coOmpaThess MHPOPMAIHS O TIPOTHO3HOM OOBEKTE); OIMpeaeIeHNe
JIOITYCTHMOTO TIEPHO/Ia YIPEKACHUS; ONpeIesieHuUe 11ara 6a3bl MPOrHo3a (Toj, MecsIl, Hees, ICHb U T.11.);
oTpeJieNieHIe CoJIep KaHus ypOBHEH BpEMEHHOTO psija (a0COMIOTHBIC, OTHOCUTEIBHBIC, CPSTHUE U T.JI.).

4, ITocTpoenne mMomeny TpeHAa: aHANHW3 JAHHBIX W BHIOOp ¢opmbl Monenu (BuzyambHbIid
ananu3. [loctpoenne u aHanu3 rpaduka. BeiBoa Ha 0CHOBE BU3YaJIbHOTO aHAJIM3a)
5. AHanuTUYeCKUE METOABl OOOCHOBAaHHWS BBHIOOpPA MOJEIM TPEHHAA: a) CIIIAXKHBAHHC

BPEMEHHOTO psJia, IPUMEHEHNE CKONB3SAIINX CPEIHNX; 0) pacueT KOHSUHBIX Pa3HOCTEH (JIJIs1 TIOJTMHOMOB);
B) HCIIOJIb30BAHNC aHATUTHUECKUX KPUTEPUEB; OOIIHIA BBHIBO/.

6. KonmudecTBeHHas oueHKa MapaMeTpoB MOJEIH TPeHIa Ha OCHOBE METO/Aa HAMMEHBIINX
KBa/IPaTOB.

7. IIpoBepka KauecTBa MOIEITH

8. [TporHo3upoBaHNe IKOHOMUYECKOTO MOKa3aTels Ha OCHOBE MOJENW TPEHAA, IIyTeM
HKCTPATIOJIALIH.

9. IlonroroBka ordyera mo tabopaTopHOU padore 5.

3aganue Kk Ja0opatopHoil palotre 6. Peanuzanmsa W WHTepnpeTanMs pPe3yJabTATOB
HHTEJJIEeKTYaJILHOT0 AaHAJIN3a IAHHBIX /ISl PellieHUsI OCHOBHBIX OM3Hec 3a/1a4

1. OcyuiecTBUTh TIOCTAHOBKY II€NM, 3aJad MHTEIUIEKTYyaJbHOTO aHaJIn3a ONpPEAEJICHHOTO
Om3Hec-TIporecca U OM3Hec-3aa9u

2. [Tpou3BecTH BHIOOP MCTOYHHKOB MH(GOPMAIIMHU IS OCYIIECTBICHUS WHTEIIEKTYaAIbHOTO
aHanu3a Ou3Hec-3a/1aun

3. OcyuiecTBUTh BBIOOP METOJOB JUIsS MPOBEICHHUS WHTEIUIEKTYaIBHOTO aHanu3a Ou3Hec-
3a]1a4 C y4ETOM 3asIBICHHOM eI

4. OcCyliecTBUTh HMHTEIJICKTYalbHBIN aHamu3 OW3Hec-mpolecca € Y4YeTOM METOJIOB,
BBIOpPAaHHBIX B TIYHKTE 3.

5. CdopmynupoBaTb OCHOBHBIE BBIBOJIBI W TPEIUIOKEHUS MO Pe3ylbTaTaM IPOBEICHHOTO
WHTEJUICKTYAIBHOTO aHaIu3a OM3HeC-3a/1aun

6. [ToaroToBUTH OTYET 1O JIaOOpaTOpHOU padoTe 6.

KpuTtepun oueHUuBaHUs:
Kaxnoe 3amanue k mabopaTopHoli paboTe olleHHBaeTCs OTIENbHO 1o 10 OaioB kaxmas. MakcumalbHas
o0mas onenka — 60 0ayUIoB.

Kpurtepun oueHuBaHus 0TAeIbHOI0 3aJaHNS IS J1a00PATOPHOH padoThI:

- 9 - 10 OGamioB BBICTABIACTCSH, €CIAM OOYYAIONIMKCS: BBHIMOJHWI paboTy B TOJHOM 00BEMe,
CaMOCTOSITEIBHO, C  COOJIOJICHWEM HEOOXOAMMOH  TOCHEeNOBaTEIbHOCTH; T'PaMOTHO  O(opMHI
HPE/ICTaBICHHBIH OTYET;

- 6- 8 0aJITOB BBICTABIIAETCSA, €CIIN O0YYAIOIIUIICS: BBITOIHII paboTy B HOIHOM 00BEME, CAMOCTOSITENIBHO,
¢ coOr0IeHNeM HEO0OX0ANMOI TTOCIIeJ0BAaTEIbHOCTH; TPAMOTHO O(hOPMHUIT TIPEICTaBICHHBIN OTYET; JaHa
cojiepKaTelibHas MHTEPIPETalrs TOJyYeHHBIX TPH PEHICHHH 3a/ad pe3yJIbTaToB; MaTepuall M3JI0KeH
YETKO; JIOMYCKAIOTCS OT/IEIbHBIC IOTHYECKUE U CTHIIMCTUYECKHE IIOTPENTHOCTH, YBEPEHHO HCIIPABICHHbBIE
MoCJIe AOTIOTHUTEIHHBIX BOITPOCOB;

- 3— 5 BBICTaBIAETCS, €CIU OOYYAIOUIMKCS: BBINOJIHWI PabOTy B MOJHOM OOBEME € COOIIOACHUEM
HE00XO0IMMOM MOCIIeI0BATEIBHOCTH; TPAMOTHO O(OPMUII NIPEICTABICHHBIN OTYET; JIaHa Co/lepIKaTeIbHAS
UHTEpIIpeTaysl NOJTYYCHHBIX pPEe3yJbTaTOB; JOMYCKAIOTCS OTAEIbHBIC JIOTUYECKUE U CTHIHCTUYCCKUE
MOTPENIHOCTH; 00yUarOIIUIiCS MOXKET UCIIBLITHIBATH HEKOTOPHIC 3aTPYHEHUS B (POPMYJIUPOBKE CYKICHUH;
- 0 — 2 BeICTaBIsIETCS, €CIIM PadOTa HE BHINOJHEHA MM BBIIIOJIHEHA HE B IIOJHOM 00beMe; 00yJarouuncs
NPaKTUYEeCKH HE BIIAJECET TEOPETUYECKUM MAaTepUalioM, JIONycKas TpyOble OIMUOKH, HCIBITHIBAET



3aTpyiHeHUs B (OPMYIHPOBKE COOCTBEHHBIX CYXKICHHU, HECIIOCOOCH OTBETHUTh Ha JOMOTHHTEIHHBIC
BOTIPOCHI.

3. MeToauyeckue MaTepuajbl, Onpeaesionue Npoueaypsl OlleHUBAHUS 3HAHU I, yMEHUIA,
HABBIKOB U (WJIH) ONBITA JeSITeIbHOCTH, XapaKTEPU3YIOIIHUX 3Tanbl (POPMHUPOBAHUS KOMNETEHUM T

Hpoueaypm OLCHHNBAHUS BKIIIOYAKOT B cebs TCKYHIHﬁ KOHTPOJIb U TPOMEKYTOYHYIO aTTCCTALUIO.

Tekymuii KOHTPOJIb yCIEBAEMOCTH IIPOBOJUTCS C HCIOIB30BAHHEM OLICHOYHBIX CPEHCTB,
MIPEJICTABICHHBIX B I1. 2 JAHHOTO NMPUJIOKEeHHs. Pe3yIbTaTsl TEKyIIEero KOHTPOIS JOBOISTCS 10 CBEICHUS
CTYJEHTOB J0 TIPOMEKYTOYHOH aTTECTAIHH.

IIpomexxyTounasi aTTecTanus MPOBOAUTCS B GopMe dK3aMEeHa.

OK3aMeH MpPOBOJUTCS II0 PACHHMCAaHUIO IIPOMEXYTOYHOM aTTecTallud B INHCBMEHHOM Buue. B
9K3aMEHAIMOHHOM 33/IaHUM — 2 TeopeThdecKux Bompoca u | 3agaqa. [IpoBepka OTBETOB M OOBSBICHHE
pe3yabTaTOB IPOU3BOJAUTCA B IEHb SK3aMeHa. Pe3ylbTaThl aTTeCTalliy 3aHOCSTCS B BEIOMOCTh U 3a4ETHYIO
KHIKKY cTyneHTa. CTyneHTbl, He MpOILEALINE NPOMEXYTOUHYIO aTTECTAlUIO MO TrpaduKy, HOJDKHBI
JMKBUANPOBATH 330JDKEHHOCTh B YCTAHOBJICHHOM HOPSIIKE.



IMpuioxenue 2
METOJIUYECKHUE YKA3AHHWS IO OCBOEHUIO JUCHUIIJINHBI

Y4eOHBIM TUIAHOM MPETyCMOTPEHBI CIIEAYIONIHE BUIbI 3aHATHIA:

— JIEKIHH,

— nabopaTtopHbIe.

B Xozme JNEKIMOHHBIX 3aHATHH PAacCMATPHBAIOTCA TEOPETHYECKHE BOIPOCHI M IMPAKTHUECKHE
NpUMeEpBhl peaIn3alil METOJIOB HHTEJUICKTYaJIbHOTO aHalM3a JaHHBIX, JAal0TCS PEKOMEHAAIMH s
CaMOCTOSITETIbHOM PabOThI M MOATOTOBKE K JIAOOPATOPHBIM 3aHSATHSIM.

B xone 1abopaTopHBIX 3aHATHI pa3BUBAIOTCS HABBIKH PHMEHEHHUSI METOI0B HHTEIUIEKTYaIbHOTO
aHaJM3a JaHHBIX JUIS PELICHUs] KOHKPETHBIX 3a7ad.

[Ipu moaroToBke K 1a00PaTOPHBIM 3aHATHAM CTYACHT JOJDKEH:

— N3y4YHUTHh PEKOMEHIOBAHHYIO YUeOHYIO TUTEPATypy;

— ITOJITOTOBUTH OTBETHI HAa BCE BOIIPOCHI IO H3y4aeMO TeMe;

B mpomecce moaroroBku K a00OpaTOpHBIM 3aHSATHSM CTYAEHTHI MOTYT BOCHOJIB30BaThCs
KOHCYJIbTallUsIMH TIPETIOIaBaTeIsl.

Bompochkl, He paccCMOTpEeHHBIE Ha JIEKIMOHHBIX W Ja0OPAaTOPHBIX 3aHATHAX, JOJDKHBI OBITh
HN3Y4YCHBI CTYACHTaMHU B XOJ¢C CaMOCTOATEIbHOMN pa6OTI)I. CTYI[eHT HOOJIKCH I'OTOBUTBHCA K MPEACTOALNIEMY
nabopaTopHOMY 3aHSITHIO IO BceM, 0003HaYeHHBIM B paboueil mporpaMMe TUCIUIUINHBI BOITPOCAM.

JInst IOATOTOBKY K 3aHSATHSAM, TEKYIIEMY KOHTPOJIIO M MPOMEXYTOYHOH aTTECTALNMH CTYICHTHI
MOT'YT BOCIIOJIB30BaThCS 3JIEKTPOHHO-OMOIMOTEUHBIMH CHCTEMaMu. Takke 00yJaromuecss MOTYT B3STh Ha
JIOM HEOOXOAMMYIO JIUTEpaTypy Ha aOOHEMEHTE YHHBEPCHUTETCKON OMONMOTEKH HIIM BOCIIOIB30BATHCS
YUTATBHBIMU 3aJ1aMH.

MeTtoauyeckne peKOMeHAANMH N0 HANIMCAHNIO, TPeOOBaHUS K 0(pOPMJIEHUIO 0TYETA N0
JabopaTopHoii padote

OtueT HoJDKEH colepKaTh CIEAYIOIIee: TUTYJIBHBIN JIMCT; COEpKAHNE 0TYETa; UCXOHBIC JaHHBIE
JUISL OCYIIECTBICHUSI PAcYeTOB M aHAM3a; OCHOBHBIE ATAIlbl OCYIIECTBICHUS J1a00paTopHON paboThI B
COOTBETCTBHH C IIPOTrpaMMOii; BBIBOABI, MPEATIOKEHHS K KPUTHUUECKUE 3aMeUaHusl; IPUI0KESHHUS.

TpeboBanus, NperbIBIsIEMBbIE K COIEPKAHUIO OCHOBHBIX Pa3/IeloOB OTYETA:

— YeTKOCTb U JIOTHUYECKasl 0CIeJ0BAaTeIbHOCTh N3JI0KEHHS MaTepHraa;

— y0OeauTesbHOCTh apryMEeHTalIH;

— KpaTKOCThb M YETKOCTh (HOPMYIHMPOBOK, HMCKIIIOYAIOUIMX BO3MOXXHOCTH HEOJHO3HAYHOTO
TOJIKOBAHUSI.

Otuer JOKEeH coJiepKaTh ONMUCAHUE JCHCTBHHA C WIIIOCTPALUSAMHE, (GOPMYJIaMH, Pe3yJIbTaThl
BBITIOJIHEHHUS JIAOOPAaTOPHOM padOTHI B TEX WM MHBIX IPOTrPaMMHBIX CPEACTBaX.

Ortuer o nabopaTopHOii paboTe BBHIIOIHACTCS HA CTAaHAAPTHBIX JIMCTaxX Oeyloi Oymare, Ha OJHOM
cropone, ¢popmara A4 (210x297 mm). Tekct neuyaraercs mpudtom Liberation Serif, pasmep 12 uepes 1
WHTEpBaJ.

Texct paboTh! JOKEH OBITH aKKYPaTHO 0(OPMIICH M SKOHOMHUYECKH IPaMOTHO U3JIOKEH C Y4eTOM
TpeOOBaHUI COBpeMeHHOU opdorpaduu.

Bce nmcThl paboThl (TEKCTOBBIE, TAOMMYHBIC) JIOJDKHBI OBITH BBIIOTHEHBI ¢  COOJIOJEHHEM
CJEeAYIOLIUX MUHUMAJIBHBIX Pa3MEPOB MOJIEH: ¢ IeBOM cTOPOHEI - 30 MM; paBoii - He MeHee 10 MM; cBepxy
- 1 cHU3Y - 20 mMm. IIpu 5TOM TEKCT paMKOH HE OUEPUHUBAETCSL.

CrpaHHUILIBI B OTUETE TOJIKHBI IMETh CKBO3HYIO HYMEPAILHUIO.




	Интеллектуальные методы анализа данных — Рабочая программа

