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CaMOCTOSITEJIbHO yCTaHOBJeHHbIM MI'Y o6pa3oBaTtesbHbIM cTa”HgapToM (OC MIY) gas
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1. Mecro nucunmiunbl (MoayJsi) B crpykrype OIIOII BO
JucnurniauHa OTHOCHTCS K 0a30BOM 4YacTH 0Opa30BaTENIbHOM MPOTPAMMBI M SIBJISIETCS
00s13aTeNIbHOM IJ11 OCBOCHHUS BO 2-OM ceMecTpe 00ydeHusl.

2. Bxognble TpeOOBaHUSl [Jisi OCBOEHUS] JUCHUIUIMHBI (MOIYJsl), NpeABaApPUTEIbHbIE
ycJI0OBHS (€CJIU €CTh)

anmnecsl JOJI’)KHBI BJIaZACTh 3HAHUAMU I10 6a3aM JaHHBIM W A3bIKaM HNPOTrpaMMUpPOBAaHUA, a
TaKKe 10 MaTEMaTUYECKON CTAaTUCTUKE M METOJIaM ONITHMHU3AIIHH.

3. Pe3yabTaThl 00y4YeHHs] MO JUCHMIUIMHE (MOAYJI0), COOTHECEHHbIe ¢ TpedyeMbIMHU
KOMIIETEHIIUAMH BbINYCKHUKOB.
Komnemenuyuu eévinyckHukos, ghopmupyemoie (ROJIHOCMBIO WU YACMUYHO) RPU Peanu3ayuu
oucyunaunvl (Mooynsn):
MIIK-1 CnocoOHOCTh TMOHMMATh M TPUMEHITh B HCCIIEIOBATEILCKOM M TMPHUKIATHON
JIEATETLHOCTH COBPEMEHHBIE CYNEPKOMITBIOTEPHBIE TEXHOJIOTMHM, MaTeMaTHYEeCKUMW armapar,
BBIUMCIUTENbHBIE  METOAbI [ TPOBEACHHS  KPYMHOMAcCHITAOHOTO  MaTeMaTHUYecKOTo
MOJCIUPOBAaHUA H OOpaOOTKM JaHHBIX HAa COBPEMEHHBIX BBICOKOIPOU3BOAUTEIIBHBIX
BBIUMCIUTEIbHBIX CUCTEMAX;
MIIK-2 CnocoOHocTh pa3pabaTbiBaTh M pPEaTU30BbIBaTh MacIITaOMpyeMble IapaliesibHbIe
METOJIbl U aJTOPUTMBI, Y4aCTBOBATh B MEXKIUCIUIUIMHAPHBIX MCCIEAOBAHUAX C MPUMEHEHUEM
CYNEPKOMITBIOTEPHBIX CUCTEM;
OIIK-2. CiocobeH COBEpIICHCTBOBATh M  PEaM30BbIBATH HOBBIE MaTeMAaTUYECKUE H
KOMITHIOTEPHBIE METOBI PEIICHHS MPUKIIAIHBIX 3a4a4.
IInanupyemoie pezynomamul 00yuenusn no oucyuniune (Mooyiio):
3HaTh:
® OCHOBHBIC THUIIOBBIE U IMPHUKJIAJHbIC 33[a4M, KOTOPbIC PEHIAIOTCS C MOMOIIBIO METOJIOB
MHTEJJICKTYaJIbHOTO aHalIM3a JIaHHBIX, YCIOBUS MPUMEHUMOCTH U OTPAaHUYECHUS ITHX
METO/IOB, TMOJXOJbI ISl UHTEPHPETANNHA TOJYUCHHBIX PE3YJIbTaTOB, TUIIOBBIE METOIBI
penoOpaboTKU U TaHHBIX;
® OCHOBHBIC METOJbl MAIIMHHOTO OOYYEHMS] W TPHUKIATHOW CTATUCTHUKU JUJISl PEIICHHS
3aJlad  TIOMCKA  aCCOLMATUBHBIX  MpaBWJI,  TEMAaTHYECKOTO  MOJEIHUPOBAHUS,
KJIaCTepU3alluY, KIacCU(PHUKAIIUN U TPOTHOZUPOBAHUS;
e TIOHATHE TMpoOIlecca WHTEIUIEKTYaIbHOTO aHaliM3a JaHHBIX, I0CJIEI0BATEIIbHOCTH
TUIIOBBIX IIATOB 3TOTO MPOIlecca U 3a/a4, PelIaeMbIX Ha Ka)JOM IIIare;
® OCHOBHBIE AJITOPUTMBI M METOJBI OOPaOOTKH, M aHalW3a JaHHBIX, UCIOIb3YeMbIC B
CHUCTEMax MHTEJUIEKTYaIbHOTO aHAIN3a JaHHBIX;
® 0COOEHHOCTH METOJIOB 00pa0OTKH M aHAIM3a JaHHBIX;
e (axTopsl, Baustone Ha 3P(HEKTUBHOCTH padOTHI METO/IOB aHANIM3a JaHHBIX.

® CO3daBaTh AJITOPUTMHUUYCCKHUE U MATEMATUUYCCKHUE MOJCIIM THUIIOBBIX MPHUKIAAHBIX 3a1a4,
p€maeMbIX C MOMOMIIBIO METOAOB MHTCIIJICKTYAJIbHOT'O aHAJIN3a JaHHbIX;

® POBOJUTH (POPMATHM3AIMIO 3a/1a4H, CTPOUTH ONHUCATEIbHBIC M MPOTHO3HBIC MOJEIH C
MOMOIIIBI0 COBPEMEHHBIX MPOrPAMMHBIX aHAJIUTHUYECKUX CPEICTB, OLCHUBATh U
HHTECPIPETUPOBATH IMOJIYYCHHBIC PE3YIbTATHI, PCAIN30BbIBATH AJITOPUTMBI
npenoOpaboTKu U MOCTOOPAOOTKHU TaHHBIX;

e (opMann30BaTh 3a/a4y WHTEUICKTYAIbHOTO aHAIN3a JAHHBIX B YaCTH METOJOB MOKCKa
ACCONMATHUBHBIX IIpaBHII, TEMATUYICCKOI'O MOJCIINPOBAHNA, KJIaCTCpuU3aluu,
KJIacCU(UKAIMU U IPOTHO3UPOBAHHS;

® HacTpauBaThb, OUCHHUBATh, CPABHUBATH U BI)I6I/IpaTI) MOJCIIN MHTCIIICKTYAJIbHOT'O aHAJIN3a
JTAHHBIX;



® ICIOJI30BaTh COBPEMEHHBIC MPOTPAMMHBIC aHATUTUYECKHE CPEICTBA IS pa3paboTKw,
OICHKM M TPUMEHEHHUS MPOTHO3HBIX W ONHUCATEIBHBIX MOJEIEH HHTEIIECKTYaIbHOTO
aHajan3a JaHHBIX

e pa3pabaTbiBaTh M OIICHWBATh MOJEIM HMHTEIUICKTYaIbHOTO aHajdu3a JaHHBIX I
pelIeHUs TPUKJIAIHBIX 3a]1ay.

Bnanets:

® HaBBIKAMM IIOCTPOCHHUS OIUCATEIBHBIX M MPOTHO3HBIX AHAIMTHYECKUX MOJCIEeH C
UCIIOJIb30BAHUEM COBPEMCHHBIX HHCTPYMEHTOB MHTEJUICKTYaIbHOI'O aHaIM3a JaHHbIX);

® TCOPETUYECKUMH 3HAHUSMU B OOJACTH MPUKIAJHOW CTATUCTUKU U MAIIMHHOTO
00y4eHus;

® TIPAKTUYECKUMH HaBbIKAMU pabOThl C COBPEMEHHBIMH IPOTPAMMHBIMH CHCTEMaMH
MHTEJUICKTYyaJIbHOTO aHAJIN3a;

® HaBbIKAMHM pEIIEHUs TMPAKTUYECKUX 3a]ad, CBS3aHHBIX C AaHAJIW30M JIaHHBIX C
HCIIOJIb30BAHUEM COBPEMEHHBIX AHAIUTUYECKUX MPOTPAMMHBIX CPEJICTB;

® AHAIMTHUYECKUMU IPOTrPAMMHBIMH CPEJCTBAMH MHTEJJIEKTYaJIbHOTO aHAJIN3a IAHHBIX.

HMeTh OnbIT:
® [IOCTPOEHUS OIMCATEIIbHBIX U MPOTHO3HBIX AHAJTUTUYECKUX MOJIEIICH C UCIOJIb30BAHUEM
COBPEMEHHBIX HHCTPYMEHTOB UHTEIUICKTYAIbHOTO aHAJIN3a JAHHbIX;
e paboThI C COBPEMEHHBIMH ITPOTrPAMMHBIMHU CHCTEMaMU UHTEIUIEKTYalIbHOTO aHAIH3a.

4. ®opmar o0ydyeHHs

JleMoHCTpalys NPUMEPOB HCHOJIb30BAHUS H3Y4aeMbIX METOJOB M MpPOLENyp INPOBOAUTCS
[pernojaBaTe/siMi Ha KaXJAOM JEKUUMU M KaxaoM cemuHape. Taxke naHHas JUCHMILIMHA
HOJ/IEP)KUBACTCS MPAKTUUECKUMU 3aJJaHUAMU (IPAaKTUYECKUMU CaMOCTOSATENIbHBIMU paboTaMn),
NO3BOJIAIOIIMMHU CTYAEHTaM OBJIQJETh HABbIKAMHU IOCTPOEHUS! MPOTHO3HBIX U OINHKCATEJIbHBIX
MoJiesiell MHTeIJICKTYaIbHOTO  aHaJlM3a JAaHHBIX, a TAKKe HaBbIKAMHU aHalM3a Pe3yJIbTaTOB U
OLICHKM palboThl peann30BaHHbIX Mojeneld. OOCyXIeHHEe NPAKTHUYECKUX CaMOCTOSTENIbHbBIX
paboT, a TakXke WX 3allUTa, MPOBOJATCA Ha CeMHHapax. J[OMOJHUTENbHO, Ha CEeMHMHapax
CTYJEHTBHI BBIIIOJIHAIOT HEOOJIbIINE MPAKTUYECKUE 3a/1aHUs IO TEMATHUKE MOCIeAHEH Ha MOMEHT
JAHHOTO CeMHUHapa JIEKIUH. TeMbl CEMHHApOB COOTBETCTBYIOT TemaM JieKIHd. CeMuHapbl
HaIpaBJIEHbl HA YKPEIUJICHUE 3HaHW, TOJyYEHHBIX Ha JIEKLUAX.

Y4eOHbIl Kypc COCTOMT U3 JABYX OCHOBHBIX OJIOKOB. IlepBblii OJOK MOCBSIIEH H3YyYEHHUIO
QITOPUTMOB, 3a]1a4 U METO/I0B, OTHOCSIIUXCS K TUITY 00ydeHus 6e3 yuuTels, NpeHa3HaueHHbIX
B OCHOBHOM JUJIsl IOCTPOEHUS ONUCATENbHBIX MOJENIEH MHTEJUIEKTYalIbHOIO aHAIN3a JIaHHBIX, a
TaKXe BBISBIEHUS CKPBITBIX CTPYKTYp M 3aKOHOMEPHOCTEH B JaHHBIX. BTopoii 6yor mocsiieH
M3YYEHUIO aJTOPUTMOB, 3aJad M METOJOB, OTHOCSIIMUXCS K TUIY OOY4YEHHS C YYHUTEIeM,
IIPEIHA3HAYEHHBIX B OCHOBHOM JUI IIOCTPOECHMs IMPOTHO3HBIX MOJENIEH HHTEIIEKTYaJbHOTO
aHayiM3a JaHHBIX. B pamkax Kypca 4uTaroTCsl JIEKIIMM, M MPOBOJATCS MPAKTUUYECKUE 3aHSATHS,
BKJII0YAasl BBHIMOJIHEHUE CaMOCTOATENbHBIX MPAKTUUYECKUX 3a/laHUM 1Mo pa3paboTke Mojenen ais
MHTEJJIEKTYaJIbHOTO aHaIN3a JaHHBIX.

5. O0beM IMCHHUIIMHBI COCTABJIsIET 4 3aUeTHBIX eIMHUIIbI, Bcero 144 yaca.
B Tom umcne 72 akageMu4ecKuX daca, OTBEJICHHBIX Ha KOHTAaKTHYIO paboOTy oOydaromuxcs c
mpernoiaBareneM, 72 akaJeMHYeCKUX Jyaca Ha CaMOCTOSITENIbHYIO0 pad0Ty 00yJaronuxcs.

6. Conep:kaHue MUCHUIUIMHBI (MOAYJIfA), CTPYKTYPHPOBaHHOe MO TemMaM (pa3aejaam) ¢
yKa3aHHeM OTBeJCHHOI0 HAa HHMX KOJHYECTBA AKAJEMHYECKHX 4YacOB M BHIbI YYeOHBIX
3aHATHH

B kypce paccmaTpuBarOTCsl COBPEMEHHBIE AITOPUTMBI U METOJbl MHTEIUIEKTYaJIbHOTO aHaIu3a
JAHHBIX JUIS PELICHHs] IOWCKAa AacCCOLMATHBHBIX IPABHJI, TEMAaTHYECKOTO MOJEINPOBAHUSA,
KJIacTepU3alliy, KilacCu(UKaluu U MPOTHO3MPOBaHUsA. B mepBoil yacTu Kypca, MOCBSIICHHON



U3YYEHHUIO METOZOB 00Yy4eHUs 0e3 yuuTels, pacCMaTpUBAIOTCS: 3a[aua MMOMCKa acCOIIMAaTUBHBIX
IPaBUJI U OCHOBHBIE ITPUMEHSIEMBIE JIJIsl 3TOTO aJlTOPUTMBI - apriori u fp-tree; 3aaua BbISIBICHUS
CKPBITBIX CTPYKTYp B JIaHHBIX Ha OCHOBE TEMAaTHYECKOI'O MOJIECIMPOBAHUS, B YACTHOCTH METOJ
[JIABHBIX KOMIIOHEHT, KJIacTepu3alusl IepeMEHHbIX, CaMOOpPraHMU3YIOUIMECs OTOOpaXkeHus,
HEOTpULATeNbHAasE MaTpuyHas (akTopu3anus; 3ajada KIacTepH3allMM JTaHHBIX Ha OCHOBE
UEPapXUUECKUX, METPUYECKMX M BEpOSATHOCTHBIX METOJOB. Takxke OOCYXKIAIOTCS METOABI
npenoOpaboTKu NaHHBIX Uid APQPEKTHBHOIO pelIeHUs NaHHBIX 3agad. BTopas dacte Kypca
IOCBALIEHA  M3YYEHHMIO  METOJOB  IPOTHO3MPOBAHUSA,  MHCIOJIB3YEMBIX B  CHUCTEMax
MHTEJUIEKTYaJbHOTO aHalW3a JaHHBIX, CBSA3aHHBIE C OTUM MPOOJIEMBI, AITOPUTMBI |
TepMUHOJOrHs. PaccmaTpuBaroTcs ciieyroye BOIPOCHI: MOHATHE MPOKIATUS Pa3MEPHOCTH U
npobiema mepeoOydeHusi; BONPOCHI M KPUTEPUM [UIS OLEHKHM M BBIOOpa MOZENeH c
UCIOJIb30BAaHUEM BalIMJAllMM M KPOCC-BAIMJALMHU; AITOPUTMbI UM METOJbl HEOOXOJUMOM
npenoOpaboTKM AAaHHBIX ISl peIIeHUs 3alaydl MPOTHO3MpoBaHUs. Jlamee paccMaTpUBAIOTCS
HauOoJiee NOMYJSPHbIE M COBPEMEHHBbIE AJITOPUTMbI U MOJEIM MAIUMHHOIO OOy4YeHMs MU
IOPUKIAJHOM  CTATUCTMKU  JJIs  pELIeHUs  3aJad  IPOrHO3MPOBAHMS B CHCTEMax
MHTEJUIEKTYaJbHOIO aHaju3a JaHHBIX, B YaCTHOCTH: JIMHEHHBIE DPErpPEeCCHOHHbBIC MOJENH;
MOIIaroBBIE METOJBI O0TOOpa TEPEeMEHHBIX, PETYJspU3anus, Mpeodpa3oBaHKUE MPOCTPAHCTBA
IPU3HAKOB I PELIeHUs 3aJad IPOrHO3UPOBAHMS; HEIMHEHHBbIE PErpEeCCUOHHbIE MOJAEIH,
CIUIAMHBI, JIOKAJIbHAS B3BEIICHHAsI PETPECCUS; HEUPOHHBIE CETH, UX TUIOBBIE apXUTEKTypbl RBF
u MLP, anropuTmbl paHHEl OCTaHOBKM OOY4YEeHHs, METO/Abl ONTHUMHU3ALUHU JUIsI OOydeHUs
HEHPOHHBIX CETEW; METOJ| OMOPHBIX BEKTOPOB Uil OMHAPHON KiacCU(UKAIIUH, BHIIBI SIECPHBIX
(GyHKLUUH, alrOpUTMbl ONTUMM3ALMU JUIsl OOy4eHHs MOJEIM Ha OCHOBE OINOPHBIX BEKTOPOB;
JIepEeBbSl PEUICHU, AITOPUTMBI M KPUTEPUU MOUCKA Pa3OMEHUs MPH UX TOCTPOCHUH, BOIIPOCHI
yIpaBJIeHUE MPOLIECCOM pocTa M 00pyOaHMs BeTBEeH JepeBbeB i OOpHOBI C MepeodydeHueM;
aHcaMOsin MoJienieil Ha OCHOBe OyCTHHTra M O3TWHTA, CIyYalHbIA Jiec W TPaJueHTHBIA OyCTHHT.
JleMoHCTpauys NPUMEPOB HCIOJIb30BAHUSA M3Y4YaeMbIX METOJOB MU IpPOLEAYp HPOBOJUTCA
IpenojaBaTe/sIMi Ha KaxJAO0M JIEKIUM M KaxIoM ceMmuHape. Takke naHHas AMCLUUILIMHA
HOJ/IEP)KUBACTCS MPAKTUUECKUMU 33aJJaHUAMU (IPAaKTUYECKUMHU CaMOCTOSATEbHBIMUA paboTaMn),
MO3BOJIAIOIIMMHU CTY/A€HTaM OBJIQZIETh HABbIKAMHU IOCTPOEHUS! MPOTHO3HBIX U OINHKCATENIbHBIX
MOJIEJIE MHTEUIEKTYaJIbHOIO aHaJId3a JaHHBIX, a TAK)K€ HaBbIKAMHU aHallM3a pE3yJIbTaTOB U
OLICHKH palboThl peann30BaHHbIX Mojeneld. OOCyXIeHHEe NPAKTHUYECKUX CaMOCTOSTEIbHbBIX
paboT, a TakXke WX 3allUTa, MPOBOJIATCA Ha CeMHHapax. J[OMOJHUTENbHO, Ha CEeMHMHapax
CTYJECHTHI BBIITOJIHAIOT HEOOIbIINE MPAKTUUECKUE 3a1aHUs IO TeMAaTUKE MOCIEAHEN Ha MOMEHT
JAHHOTO CeMHUHapa JIEKIUH. TeMbl CEMHHApOB COOTBETCTBYIOT TemaM JieKIHA. CeMuHapbl
HaIpaBJIEHbl HA YKPEIUJICHUE 3HAHWM, TOJy4YEHHBIX Ha JIEKLUAX.
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3aHATUS U 1p)*

Tema 1.
Bgenenue B
METOJIBI
MHTEIJUIEKTyall
BHOI'O aHaJIN3a
JTAHHBIX

Tewma 2.
BrisBienue
CTPYKTYp B
JAHHBIX.
ITounck
acCOIMaTUBHBI
X TpaBUIL.
AnropuT™MbI
apriori u fp-
tree.

Tema 3.
BrisBiaenne
CTPYKTYp B
AHHEBIX.
TemaTuueckoe
MOJICIIUPOBAH
ue. Meron
IJIaBHBIX
KOMITOHEHT,
KJIaCTEePHU3AIIH
o
MIEPEMEHHBIX,
CaMOOpPraHu3y
FOIIHECS
OTOOpaKEeHHS.

Tewma 4.
BrisBienne
CTPYKTYp B
JAHHBIX.
Knacrepuzamu
A
nepapxuyecka
A,
MeTpUYeCKas,
BEpPOSITHOCTHA
s,
[Tpenobpabdot
Ka JTaHHBIX
TUIS




KJIaCTCpU3anu
u.

Tema 5.
3amaua
IIPOrHO3UPOBA
HUSL.
IIpoxnsaTue
pa3sMepHOCTH,
nepeooydueHue
, OLICHKA U
BbIOOD
MoOJeIeH,
BaJIMalus U
Kpocc-
BaJIMIaLUs.

Tema 6.
3amaua
MIPOTHO3HPOBA
HHSL.
[TpemodpadoT
Ka JTaHHBIX
TS 329K
IIPOrHO3MPOBA
uust. Meton K
OTMKANIIINIX
cocelen.

Tema 7.
3amgauga
MIPOTHO3UPOBA
HUSL.
Perpeccronnsl
€ MOJIEIIN.
ITomaroseie
METO/IbI
orbopa
MePEMEHHBIX,
peryispusanu
H')
npeoOpa3oBaH
ue
MPOCTPAHCTBA
MPU3HAKOB.

Tema 8.
3amaua
MPOTHO3UPOBA
HMUSA.
Hemmuetinere
pPErpecCUOHHBI




€ MOJICIIH,
CIIAfHEL,
JIOKaJIbHAs
B3BCIIICHHAS
perpeccusl.

Tema 9.
3anaga
MIPOrHO3HPOBA
HUSL.
Heiipounbie
CETH: TUIIOBbIE
APXUTEKTYPHI
RBF u MLP,
paHHsIsA
OCTaHOBKa
oOyueHus,
AITOPUTMBI
ONTUMM3AIIH
JUIsL 00y4eHHUsI
HEUPOHHBIX
ceTen.

Tema 10.
3anaya
MPOrHO3HPOBA
Hus. Meron
OTIOPHBIX
BEKTOPOB IS
OuHapHOI
KJaccudukai
nu. Buapl
SIIEPHBIX
byHKLIU.
ANTOopUTMBI
ONITUMM3AIIIH.

10

Tewma 11.
3agaua
MIPOrHO3HPOBA
Hus. JlepeBbs
pELIeHM.
ANTOpPUTMBI U
KpUTEPUHU
MOMCKa
pazOueHus.
Yupasnenue
IIPOLIECCOM
pocrta u
00pybOanmst
BETBEU
JIEPEBBEB.

12




Tema 12. 12 6 |3 |- |- - 9 3 0 3
3amaua
MPOTHO3UPOBA
HUSL.
Ancam0au
MOJIEJIEN.
byctuHr n
OATUHT
aHcamOJIH.
CiyyaliHbIl
JIec.

IMpomexyrou | 38 2 36
Hasi
aTTecTamus —
9K3AMEH

HUroro 144 12 72

7. ®oua oueHouHbix cpeactB (POC) mias oueHUBAHHUS Pe3yJbTATOB O0y4YeHHHA 10
AUCHHILIMHE (MOIYJIIO)
7.1. TunoBble KOHTPOJbHbIE 32IaHUSI WIH WHbIE MAaTEePHAJIbI /IJIsl IPOBEAEeHUs TEKYIIero
KOHTPOJISl yCIIeBaeMOCTH.

Tunossle 3aganus aias [ICP u meroguyeckne peKOMEeHAAUUM K UX

BbINNOJITHCHHUIO

Jomamnee 3aganue Nel (IICP Nel)

Lenvio [lomawne2o 3adanust Nel siensemcst oceoenue aneopummos u Memooos npocHO3UPOSAHUsL OISl PEULEHUS
VueOHOU 3a0auu AHANU3A OAHHBIX 8 YCIOBUSX, OIUKUX K PEATIbHbIM YCA0BUSIM, 603HUKAIOWUM NPU PelteHUU
NPUKAAOHBIX 3A0aY AHAIU3A OAHHDIX.

@DopMyJIMPOBKA 3aJAHUA:

Jlano:

TpenupoBouHbIil Habop adult_train.

Daiin comepkut 6osee 30 Thicsy 3anmceit o moasax ¢ 14 arpubyramu:

e age: continuous.

e workclass: Private, Self-emp-not-inc, Self-emp-inc, Federal-gov, Local-gov, State-gov, Without-pay,
Never-worked.

e fnlwgt: continuous.

e education: Bachelors, Some-college, 11th, HS-grad, Prof-school, Assoc-acdm, Assoc-voc, 9th, 7th-8th,
12th, Masters, 1st-4th, 10th, Doctorate, 5th-6th, Preschool.

e education-num: continuous.

e marital-status: Married-civ-spouse, Divorced, Never-married, Separated, Widowed, Married-spouse-
absent, Married-AF-spouse.

e occupation: Tech-support, Craft-repair, Other-service, Sales, Exec-managerial, Prof-specialty, Handlers-

cleaners, Machine-op-inspct, Adm-clerical, Farming-fishing, Transport-moving, Priv-house-serv,

Protective-serv, Armed-Forces.

relationship: Wife, Own-child, Husband, Not-in-family, Other-relative, Unmarried.

race: White, Asian-Pac-Islander, Amer-Indian-Eskimo, Other, Black.

sex: Female, Male.

capital-gain: continuous.




e capital-loss: continuous.

e hours-per-week: continuous.

e native-country: United-States, Cambodia, England, Puerto-Rico, Canada, Germany, Outlying-US(Guam-
USVI-etc), India, Japan, Greece, South, China, Cuba, Iran, Honduras, Philippines, Italy, Poland, Jamaica,
Vietnam, Mexico, Portugal, Ireland, France, Dominican-Republic, Laos, Ecuador, Taiwan, Haiti,
Columbia, Hungary, Guatemala, Nicaragua, Scotland, Thailand, Yugoslavia, El-Salvador,
Trinadad&Tobago, Peru, Hong, Holand-Netherlands.

3amada 3aKIII0YaeTCS B TOM, YTOOBI IOCTPOUTH MOJIENb, KOTOpAs IO aTprOyTaM desioBeKa OyJeT MpeacKa3biBaTh
GoratsIii OH WM HET, T.e. aTpuOyT target_rich.

TpeOyercs:

1) TIIposectu mpemoOpabOTKY JAHHBIX:
0ayaHCHPOBKY (€CIIH HY>KHO)
¢$unbTpanuio (ecau HyKHO)
pa3OueHue Ha TPEHUPOBOYHBIA M BaJMIAIIIOHHBIN HAOOPHI (ECIIN HY>KHO)
MOJICTAHOBKY MPOIYIIEHHBIX 3HAYCHUH (ECIIN HYKHO)
yIaJeHUs KOPPEeISIIuil (eCIIH HYXKHO)
TPYIIHAPOBKY KaTErOPHAIBHBIX (€CIIH HYXKHO) U TUCKPETH3ALNIO HETIPEPHIBHBIX (€CIIH HYKHO)
2) TlocTpouTh MOJIEIH IPOTHO3UPOBAHHS:
a. Ecnu Bama damunus HauMHAeTCs Ha INIACHYIO, TO C TIOMOIIBIO JIEPEBbEB PEIICHUH U UX
aHcaMOuieil (eciu Hy>KHO)
b. Ecnu Bama pamuins HaYMHACTCS HA COTTIACHYIO M UMSI Ha COTJIACHYIO, TO C MMOMOIIIBIO
HelipoceTeil U nx aHcamOIei (eciau HyKHO)
C. Ecnu Bama damunus HauMHaeTCs HA COTVIACHYIO, @ UMsI Ha [NIACHYIO, TO C IIOMOILBIO perpeccuii n
UX aHCaMOIIeH (eCiii HyKHO)
3) KauectBo Moemnu:
a. UManexc Jxunau nomxkeH ObTh Bhime 0.8 Ha TECTOBOM nHabope DaHHBIX, KOTOPEIA HE BBIIACTCS
cTyAeHTaM (oA0upaiiTe MpaBMIFHO BANHIAIMOHHEIN U morydaiite HanBbicnii ROC mHmekc
Wiy mHIeKC JKuHN)
b. Top 5 myumux mMonene#t Ha TECTOBOM HabOpPE MOJYyYalOT aBTOMAT 3a 3K3aMEH 110 paszeiy
Enterprise Miner.
C. BriGepure nopor orceueHus o MakCUMyMy 3HaueHHs: craTucTuku Konmoroposa-CMupHOBa.

o o0 T

Jomamnee 3aganue Ne2 (IICP Ne2)

Lenvro Jomawnezo 3adanusn Ne2 a61aemcs 0C60eHUe AN20PUMMO8 U Memod08 NPOSHOIUPOBAHUs OJiA PeuleHUs
VuebHOUl 3a0ayu aHAU3A OAHHBIX 8 YCA08UAX, OIUSKUX K PEANbHbIM YCI08UAM, B03HUKAIOWUM NPU PeuteHuu
NPUKTIAOHBIX 3404 AHAU3A OAHHBIX.

DopMyJIHPOBKA 3aJAHUA:

Jlan HaOop HaHHBIX, B KOTOPOM ONMCaHa UCTOPUS NMPEAJIOKEHUN KIIMeHTaM OaHKa 3aCTPaxoBaTh CBOM BKJIA/IBI.
LleneBasi OuHapHas nepemenHast INS, colepKuT IpU3HaK, COTJIACUIICS JIM KJIMEHT NPUOOPECTH TaKYI0 YCIYTY HIIH
HeT. KaxXIplif KITMEeHT uMeeT cBoH yHHuKanbHbBIH [D. OcransHble mepeMeHHbIe — BXoAHbIe. MHpopMaruio o HIx
MOXHO ITOCMOTPETH, BKIIIOUMB onuuu «label» mpu 106aBiIeHNH IEpEMEHHBIX.

OHpe}IeJ’lI/ITC METAaJlaHHBIC U1 UCTOYHHUKA YKa3aHO B Ta6m/1ue HHXC:

Variable Name Role  Measurement Level Label
1 ACCTAGE INPUT INTERVAL Age of Oldest Account
2 AGE INPUT INTERVAL Age
3 ATM INPUT BINARY ATM

4 ATMAMT INPUT INTERVAL ATM Withdrawal Amount




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

BRANCH INPUT NOMINAL

CASHBK INPUT INTERVAL
CcC INPUT BINARY
CCBAL INPUT INTERVAL
CCPURC INPUT INTERVAL

CD INPUT BINARY

CDBAL INPUT INTERVAL
CHECKS INPUT INTERVAL
CRSCORE INPUT INTERVAL

DDA INPUT BINARY
DDABAL INPUT INTERVAL

DEP  INPUT INTERVAL

DEPAMT INPUT INTERVAL
DIRDEP INPUT BINARY
HMOWN INPUT BINARY
HMVAL INPUT INTERVAL
id ID NOMINAL

ILS INPUT BINARY

ILSBAL INPUT INTERVAL
INAREA INPUT BINARY
INCOME INPUT INTERVAL

INS TARGET BINARY
INV INPUT BINARY
INVBAL INPUT INTERVAL
IRA INPUT BINARY
IRABAL INPUT INTERVAL
LOC INPUT BINARY
LOCBAL INPUT INTERVAL

LORES INPUT INTERVAL

Branch of Bank

Number Cash Back

Credit Card

Credit Card Balance

Credit Card Purchases

Certificate of Deposit

CD Balance

Number of Checks

Credit Score

Checking Account

Checking Balance

Checking Deposits

Amount Deposited
Direct Deposit
Owns Home

Home Value

Installment Loan

Loan Balance

Local Address

Income

Insurance Product

Investment

Investment Balance

Retirement Account

IRA Balance

Line of Credit

Line of Credit Balance

Length of Residence




34 MM INPUT BINARY Money Market

35 MMBAL INPUT INTERVAL Money Market Balance

36 MMCRED INPUT INTERVAL Money Market Credits

37 MOVED INPUT BINARY Recent Address Change

38 MTG INPUT BINARY Mortgage

39 MTGBAL INPUT INTERVAL Mortgage Balance

40 NSF  INPUT BINARY Number Insufficient Fund

41 NSFAMT INPUT INTERVAL Amount NSF

42 PHONE INPUT NOMINAL Number Telephone Banking

43 POS INPUT INTERVAL Number Point of Sale

44 POSAMT INPUT INTERVAL Amount Point of Sale

45 RES INPUT NOMINAL Area Classification

46 SAV INPUT BINARY Saving Account

47 SAVBAL INPUT INTERVAL Saving Balance

48 SDB  INPUT BINARY Safety Deposit Box

49 TELLER INPUT INTERVAL Teller Visits

50 _dataobs_ REJECTED INTERVAL Observation Number

Heo6xoaumMo mocTpouTh MOENb IPOTHO3UPOBAHUS JJIsl OWHAPHOTO OTKIIMKA, KOTOpas OyAeT HAaWIyqIuM o0pa3oM
€ro mpeJCcKa3biBaTh. MOMXKHO HUCIOJIL30BATh JTIOOBIE METO/BI, PACCMOTPEHHBIC HA JICKIIHSIX.

O1eHUBATRLCS KAYSCTBO MOJICIH OYICT:
1) o xputepuro ROC Index (mnomans mox ROC kpuBoit).

2) Ha tectoBOM Habope, e peagbHBIH OTKIUK HEe OyJeT U3BECTCH aHATTUTHKY (BaM), HO OyAeT M3BECTCH
poBepsIoIeMy (MHE).

3) Byner npoBepsAThCA HEe TOTBKO Pe3ysbTaT sl TECTOBOTO Habopa, HO M 4TO MPEJOCTaBICHHAS MOJIENb
JIEWCTBHUTEIILHO TEHEPUPYET NPEICTABICHHBIH TECTOBBII HA0OP.

4) Jls 3adeta mo 3agaHuio HeoOxoaumo nonyunth ROC Ha TecToBOM Habope Oomnbimii niu paBHbIi 0.777
(3aMeTBTC, YTO OLICHKH HAa TECTOBOM U BAJIMAAITMOHHOM Ha60an MOFyT CHUJIBHO OTJ'II/I'-IaTI)Cﬂ).

Jannbie IICP cOOTBEeTCTBYIOT H3y4aeMbIM TeMaM CJIeTYIONHUM 00pa3om:

Ne | U3yuyaemas Tema CootBercrByromas I1CP
1 Temsr 1-12 [1ICP Nel
2 Temsbr 1-12 IICP Ne2

7.2. TunoBble KOHTPOJbHbIE 3aJaHUSl MJIUM HHble MaTepuaJbl A8 TPOBeJeHUs
MPOMEKYTOYHOM aTTeCTALMH.




10.

11.

12.

Cnucok BONPOCOB VISl YCTHOM YaCTH IK3aMeHa
[TonsiTvie mpolecca MHTENIEKTYaJIbHOTO aHAIM3a JJAHHBIX, OCHOBHBIE THIIBI PEIIAEMBIX
3a/1a4, UCXOHBIX JaHHBIX U MPUIOKEHUI.
[Mouck acconraTUBHAIX MpaBui. AlropuT™sl apriori u fp-tree.
Tematuyeckoe MoaenupoBaHue. MeTox TIIaBHBIX  KOMIIOHEHT, KJIACTEpU3aLUs
IEPEMEHHBIX, CAMOOPTraHU3YIOLIHECS 0OTOOPaKEHUS.
Knacrepuszauus: wuepapxuueckass, MeTpuyeckas, BeposTHocTHas. IIpenobpabotka
JAHHBIX JUIS KJIACTEPU3aLUH.
3agaua nporHo3uposanus. [IpoknsTue pasmepHOCTH, nepeoOydyeHHue, OLEHKa U BbIOOp
MOJEJIEH, BaIUJalus U KpOCC-BaIUAALIMS.
[IpenoOpaboTKa JaHHBIX IS 3a/1a4M POrHO3MpOBaHus. MeTox K GiimKaiImmx cocene.
Perpeccuonnsie mMonenu. IlomaroBeie MeTo[pl OTOOpAa MEPEMEHHBIX, PErysipH3alus,
peoOpa3oBaHue IPOCTPAHCTBA IPU3HAKOB.
Henunelinble perpecCUOHHBIE MOZEIH, CILIANHBL, JIOKaJIbHAas B3BELLICHHAs PErPECCHsl.
Heiiponnsie cetu: tunosble apxutekTypsl RBF u MLP, pannss ocranoBka oOyudeHus,
QJITOPUTMbI ONTUMU3ALUM [T 00y4eHHs HEHPOHHBIX CeTel.
Meton onopHbIX BEKTOpPOB /sl OMHAapHOM kiaccudukauuu. Bugsl siepHbIX QyHKIUI.
ANTOpUTMBI ONITUMU3ALIUY.
JlepeBbst peulieHuil. ANTOPUTMBI W KpUTEpPUM [OMCKAa pa30ueHus. YIpaBieHHE
MIPOIIECCOM POCTa U 0OpyOaHUsi BETBEH JI€PEBHEB.
Ancambmu mopenedt. Byctunr u GoruHr ancamOmu. Cryuaitnsiii nec. [Iponenypsr u
MHCTPYMEHTBHI JUIsl TIOMCKA BEIOPOCOB.

IIpumepbl BONPOCOB /151 MMCbMEHHOI YaCTH IK3aMeHa

[TucpMeHHas yacTh 3K3aMeHa OXBaThIBA€T MaTEPHAJl BCETO Kypca M COCTOUT U3 3aJJaHUI
CJIEYIOILErO TUIIA!

1.
2.

TecToBbIe BOIIPOCHI ¢ BHIOOPOM OJIHOTO BapHaHTa OTBETA U3 CITUCKA MPETIOKEHHBIX;
TectoBble BOMpPOCH Ha BHIOOP HECKONBKUX BEPHBIX YTBEPXKIECHUN U3 CIHCKA
MPEAJIOKEHHBIX

Pacuernsbie 3amaun 0e3 BbIOOpa BApUMAHTOB OTBETA;

3ajaun Ha HAMMCAHUE MTPOTPAMMBI.



Perpeccnonﬂble MOACJIH:

Huxe JAaHbl YTBECPKACHUA OTHOCUTECIILHO HEKOTOPBIX MPOUCAYP NOCTPOCHUA PErPECCHOHHBIX Mo,ueneﬁ. Kakue u3
MepeYrCICHHBIX HIXKE YTBEPIKICHUIT MCTUHBI OTHOCUTEIBbHO anroputMa LARS, ncnons3ytrommero meron LASSO, a
KaKU€ OTHOCUTCIILHO PETrpeCCUU YaCTUYHBIX KBaJpPaTOB PLS. HeKOTOpLIe YTBCPIKACHUSA CIIPABCAJIUBBI 1A o0onx
AIITOPUTMOB, HEKOTOPBIE HU TSI OAHOTO.
a. MoxeT NIpUMEeHSAThCA ISl BRIOOpa BaKHBIX TIEPEMEHHBIX
MoskeT TpUMEHSTHCS I IPOTHO3UPOBAHNUS OMHAPHOTO OTKIIMKA
MoskeT NpUMEHATHCS 1Sl HPOTHO3UPOBAHUS KATErOPUATIbHOTO OTKINKA
Hcnonw3yer nuHEHHOE MPeodpa3oBaHue MPOCTPAHCTBA IPU3HAKOB
Hcnone3yet HenuHEWHOE MPeoOpa3oBaHUE MPOCTPAHCTBA MPU3HAKOB
Hcnonwayet perynspusaiuio L2 B mpocTpaHCTBE KOAPPHUIIMEHTOB PErPECCHOHHON
MOJeNU
g. Hcnomssyer perynspusanuro L1 B mpocTpancTBe K03 pHunmeHToB perpeccnoHHoit
MOZEIH
Hcnonp3yet momaroBbie METOIBI BEIOOpA BAYKHBIX TIEPEMEHHBIX
MosxeT 00pabaTbIBaTh MPOITYIIEHHBIC 3HAYCHUS
KoppekTHo oLeHnBaeT BaXXHOCTh KaTErOPUATIbHBIX IPEAUKTOPOB
Moker cTpOUTh HETUHEWHBIE MOJEIN
MoeT CTpouTh 000OIICHHBIC TUHCHHBIC MOJICIH
. MakcumanbHO CJI0XHasI MOJIEeIb, TOCTPOCHHASI TAKUM METOJIOM, BCET]a COBMIAAET C
perpeccueii, HoCTpOSHHON METOI0M HAMMEHBIIIMX KBaJPaTOB Ha BCeM HaOOpE BXOIHBIX
MIEPEMEHHBIX.

-~ D o0 o

3 —xT oz

LARS+LASSO:

PLS:

ITouck acconmaTuBHBIX IpaBuJI:

Jan Habop u3 50 tpan3akuuii (ueku u3 Marasuna): {bourbon},{baguette},{artichok avocado},{bourbon},{avocado
apples},{apples bourbon},{baguette bourbon},{baguette bourbon},{bordeaux bourbon},{avocado apples
baguette},{apples artichok avocado baguette},{apples},{avocado apples baguette},{apples},{artichok
bourbon},{artichok avocado baguette},{apples},{baguette bourbon},{bourbon}{baguette apples},{bourbon
artichok avocado baguette},{artichok bourbon},{bourbon},{baguette apples},{baguette apples bourbon},{avocado
bourbon},{artichok bourbon},{bourbon},{bourbon},{bourbon}{avocado apples baguette},{bordeaux
bourbon},{bordeaux artichok avocado baguette},{baguette} {artichok avocado},{apples bourbon},{artichok
avocado baguette},{artichok},{artichok bourbon},{baguette apples},{bourbon},{bourbon}{bourbon},{avocado
apples baguette},{artichok baguette},{bourbon},{artichok avocado}

Haitnute metonom FP-tree (wnm anpuopu) yacteie HAOOPHI U JOCTOBEPHBIE TIPABIIIA TIPH 3aJaHHBIX OTPAaHUYEHUSX!
Min support = 10%. Min confidence = 60%. PacniuminTe nporieypy MOMCKa YacThIX SIM30/10B U MPABMUII 110 [IaraM
C YYETOM BBIOPAHHOTO aJirOpUTMa. Y KaKoro mpaBuia caMmbiii BeicokHid |ift? Jlalite ClI0BECHYIO HHTEPIPETAIIHIO
3TOMY IIPaBUIIy U BCEM €0 YHNCJIOBBIM XapaKTEPUCTUKAM.

DdUO rpymnma

KiacrepHubiii anaans:

JlaHO MHO€CTBO TOYEK:

A B C D E F G H | J
(2,10) | (2,5 (8,4) (5,8) (7,5) 6,4) | (1,2 (49 |(@6) | (10

IpoBeauTe HepapxXUUIecKyro KiacTepusauio mo meroxy Single-link, BeimummTe mociea0BaTeIbHO MOMYUCHHBIC
KJIaCcTepPBI IOCIIe KaXKIOT0 [Iara Wik HapUCy#Te AeHAporpaMMy. Besne yka3plBaTh MEXKIACTEPHOE PACCTOSIHHE IS
Kakoro mrara. J{ist y1o6¢cTBa peKOMEHIYyETCs CHaYaa BBINUCATh MATPHILY TIOTIAPHBIX KBAJAPATOB PACCTOSHHIA.

JlepeBbs peLeHni:

Jlana urdopmaius o pacupeneaeHnu 3HaueHnid nepementoit JOB ( ¢ Tpems 3HauenusiMu) B cpese oTkimka BAD:




Frequency

T T
Sales Mar Self
JOB

Cpenu Bcex BO3MOXKHBIX OMHApHBIX BAPHAHTOB pa3OueHus no nepemeHHoi JOB HalianuTe TydImnii Mo KpUTEpHIo
Xi2. Bemuimmre TabIIUIB COMPSKEHHOCTH JUTA KaXKI0T0 BapraHTa (T.K. YHCIIO CTeTeHel CBOOOIBI OTHHAKOBOE, TO
p-value MosxHO He paccunTsiBarh). CpaBHuTE 10 JIKUHU (MIIH SHTPONHK) MOOeANBIIHIA Mo Xi2 BapHaHT ¢
BapHaHTOM pa3OMeHNs, KOTIa st Kakaoro 3HaueHus atpudyra JOB Oynert BbimeneHa cBOS BETBb.

5(0) rpymmna

IIpenoOpadoTka TaHHBIX:

Hmxe JAaHbl YTBCPIKACHUA OTHOCUTCIIBHO HEKOTOPBIX MPOUCAYP HpeHO6p360TKI/I JaHHBIX. yKa)KI/ITC, KaKue n3 HUX
CIpaBeUTUBHI JUIS IIPOLETYPhl CEMILIMPOBAHNS, & KaKHe JUIsi Ipolerypsl Gpuibrpanmu BeiopocoB? Hexoropsle
MYHKTBI CIPABEJTUBBI 1JIs1 000UX TPOLIEAYDP, HEKOTOPBIC HU ISl OJHOIA.
a. Mosker 100aBIIsITH HOBBIE IEPEMEHHbIE B 00padaThiBaeMblii HA0OP JaHHBIX
MoxeT ynansTh epeMeHHbIe B 00pabaTeiBaeMOM HabOpe JTaHHBIX
MoxeT 100aBIsITh HOBBIC 3aICH B 00pabaThIBacMblil HA0Op TaHHBIX
MokeT yaalsaTh 3aIucH B 00padaThiBaeMOM Ha0OpE TaHHBIX
MoXeT UCTI0NIBb30BaThCs I OaJaHCUPOBKH KJIACCOB
MoxeT HaXOOUTh U yAAIATh apTe()aKkThl U BIOPOCHI
MoskeT HaXOAMUTh U UCHPABIATH apTe(aKThl U BEIOPOCH
MoxeT UCcTI0Ib30BaTh HH(HOPMALIHIO O PACHIPEAETICHUN KaTeropualibHON EpeMEeHHOM pr
(hopMHUPOBaHUH BHIXOHBIX HAOOPOB JaHHBIX
i.  MoseT KCIoIb30BaTh MHPOPMAIIUIO O PACTIPEICIICHUN YHCIIOBOI IEPEMEHHOM TIPH
(hOpMHUPOBAaHUH BBIXOIHBIX HAOOPOB JaAHHBIX
j.  TIpom3BOIUT KIaCTEPU3AIUIO IS TOCIIEAYIOIIE 00paboTKK ¢ COXpaHESHHEM MPOITOPIIHIA
pa3MepoB KIIacTepoB
K. OmnpenensieT BaKHOCTh BXOJHBIX TIEPEMEHHBIX JUTS MTOCIIEAYIOIIEH 00paboTKH ¢
¢buIbTpaniell He3HAYMMBIX PEUKTOPOB
[To3BonsieT 00bEeANHATH HECKOIBKO HAOOPOB AaHHBIX B OAMH
m. Tlo3BoJsieT pa30ouBaTh OJUH HA0OP JAHHBIX Ha HECKOJIBKO

Semoaoo0o

Sample:

Filter:




MeToaunyeckue MaTepuaJibl AJs IPOBeIeHUs MPOLeAyP OLeHNBAHNUS Pe3yJIbTATOB
o0y4eHust

B TeueHue cemecTpa CTYI€HTHI BBIMOIHSIIOT HEOOJIbIINE MPAKTUYECKUE 3aJaHHs Ha CEMUHApax
(Mo TeMaTuKe MocieHeNH Ha MOMEHT JIaHHOT'O CeMHHapa JeKiun), a Takxe ase [ICP noma
(koTOpBIE 00CYXKAAIOTCS C MPENoaBaTeNIIMU Ha CEMHUHAPAX U «3AIIUIIAIOTCA»).

3a paboTy Ha CeMHHApaX CTYACHTHI MOTYT MONy4IuTh 0—40 6aIoB.

3a kaxnayro [ICP cryaenTsr moryt nomyuuts 0—30 6amioB (Takum oOpa3om, Bcero 3a [ICP
MO’KHO oiay4uTh 0—60 Oanos).

Takum o06pa3om, 3a cemecTp CTyAeHTh MOTyT HabpaTh 0—100 Gamos.

[To pe3ynbraTtam paboOTHI B cEMECTpE, BCEM CTYJEHTaM CTaBUTCS IIPEIBAPUTEIbHAS OIICHKA 110
CIEAYIOUIEH CXeMe:

Kosun4yecTBo 02/1;10B, HAOpAHHBIX B IIpenBapuresbHasi OlleHKA
cemecTpe

He menee 80 6amios «OTJI»

He menee 60 6amioB u He 6osee 79 Gayos «XOP»

He menee 40 6amtoB u He 6ojee 59 GaioB «Y IOBJI»

He 60omee 39 6ayos «HEY I»

Janee, Ha K3aMEeHE CTYIEHTHl NMUIIYT MUCHBMEHHYIO Pa0OTy, 3a KOTOPYIO TaKKe IMOIy4aroT
oleHKy (Bcst paborta ouenuBaercs B 100 OaiioB, OIleHKAa 3a MUCHMEHHYIO Pa0OTy CTaBUTCS
aHAJIOTUYHO OIIEHKE 3a pPabOTy B CEMECTpE).

HToroBas OIleHKA 3a JUCIUILUINHY BBIYMCIISICTCS KaK Cpe/iHee apu(METHUECKOE MEX/Ty OLICHKOM
3a paboTy B ceMecTpe M OICHKOH 3a NHChMEHHYI0 Ha »JK3aMeHe pabory. B ciyuae
BO3HUKHOBEHUS CIIOPHOW CHUTYallMH, TMPENOJaBaTeId YCTHO 33Jal0T CTYICHTY JHOObIE TPH
BOTIPOCA M3 CIIMCKA BOIPOCOB ISl YCTHOM yacTu ’x3aMmeHa. [1o pe3ynpratam oTBEeTa CTy[CHTa Ha

BOIIPOCHI, CTABUTCA UTOIr0OBas1 OLICHKA.

PE3VJIBTAT KPUTEPUU u TIOKA3ATEJIN OLHEHOYH

OBYUYEHUA OLHEHUBAHUA PE3YJIBbBTATA OBYUEHUA bIE

Mo JUCIHMIJIMHE 10 AUCUMILIIMHE (MOIYJII0) CPEACTBA

(MoayJ10)
1 2 3 4 5

3uamp: Orcyrer | @parme | B Cdopmupo | Chopmup | YcTHas yacTb
OCHOBHEBIE THUIIOBBIC 1 BHE HTapHBl | IIEJIOM | BaHHBIC, HO | OBaHHBIC | DK3aMEHA;
NPUKJIaTHBIE 32124, 3HAHWHA | € chopm | comepxkamr | cucremar | [luceMeHHas
KOTOPBIE PELIAIOTCS C npeacra | uposa | ve HYEeCKHUEe | 4acTb
MOMOIIBIO METOJIOB BJICHUSl | HHbIE, | OTAEJIbHBIC | 3HAHUS 9K3aMeHa;
HMHTEJUICKTYaJIbHOTO aHAIN3a HO POOEIIBI OO6cyxaenue
JIAHHBIX, YCJIOBUS HEIOJ | 3HAHUs I[ICP ¢
NPUMEHUMOCTH U HBIE npenojgaBaren
OTpaHUYEHHUS THX METOJIOB, 3HaHU SIMU.
TIOJTXOJTBI ISt s
MHTEPIIPETALUH
MOJY4YEeHHBIX PE3YNbTaTOB,
TUTIOBBIE METOJIBI
npenoOpaboTKK U TaHHBIX.
Ymems: Otcyrer | @parme | B Yenemnoe, | Coopmup | [lucbmenHas
CO03/1aBaTh AITOPUTMUYECKHUE | BUE HTapHBl | IETIOM | HO OBaHHOE | YacTh
W MaTeMaTUYeCKUE MOJICIA | YMEHUH | e yCIlenl | cojieprKalie | yMEeHUe JK3aMeHa,
TUIOBBIX TPUKIAJAHBIX yMEHUs | HOE, e IICP.
3a[a4, pelaeMbIX C HO HE | OTACTbHBIE
IIOMOIIbK) METOJIOB cucTe | mpobensl




MHTEJUICKTYIBHOTO aHaIN3a MaTH4 | yMEHHE
JTAHHBIX, eckoe
MPOBOAUTH (hOPMATH3ALUIO YMEHHU
3aJa4M, CTPOUTH e
OTHCaTeTbHbIE U
MIPOTHO3HBIE MOJIETIH C
MTOMOIIIbIO COBPEMEHHBIX
MPOTrPaMMHBIX
AHATNTUIECKHUX CPEJICTB,
OLICHUBAThH U
MHTEPIPETUPOBATD
MOJTyYeHHBIE Pe3yIIbTaTHI,
pEeaM30BBIBATH AT OPUTMBI
npenoOpaboTKH U
MOCTOOPaOOTKH JaHHBIX.
Bnaoemo: Otcyrcr | ®parme | B VYenemmnoe, | Chopmup | YcTHas 9acTh
Hagsplkamu moctpoeHHs BHE HTapHOE | LEJIOM | HO OBaHHOE | 3K3aMEHa;
ONHCATENbHBIX U HaBBIKO | BIAJEHM | ycHewl | cofepxkamie | BnageHue | [InceMenHas
MIPOTHO3HBIX aHATUTHYECKUX | B e HOE, e HaBBIKAM | 9acTh
MoOJIeJIe! ¢ UCTIOIh30BaHUEM HaBbIKA | HO HE | OTHAETBHBIE | U AK3aMEHa;
COBPEMEHHBIX MU MOJTHO | TIpoOekI [ICP.
WHCTPYMEHTOB e BIIa/ICHUE
WHTEIUICKTYaIbHOTO aHai3a BIIaJie | HaBBIKAMU
JAHHBIX. HUE

HaBBIK

amMu
3namo: Orcyrer | @parme | B Chopmupo | Chopmup | YcTHas gacTh
OCHOBHBIE METO/IBI BHE HTapHbI | I[EJIOM | BaHHbIE, HO | OBaHHBIE | IK3aMEHa;
MAIIMHHOTO O0YYeHUS 1 3HaHUU | e chopMm | comepkany | cuctemar | [lucpbmenHas
MPUKIIATHON CTATUCTUKH mpencra | upoBa | ue WYEeCKUe | 9acThb
JUTSL pellieHus 3a7a4 MorcKa BJICHHUS | HHbIE, | OTJENbHbIE | 3HAHUS 9K3aMEHa;
aCCOILIMAaTUBHBIX MPaBUII, HO npoOebl O6cyxnenue
TEMAaTUYECKOT0 HENOJI | 3HAHWS IICP ¢
MOJIEJTMPOBAHHUA, HbIE TIpero1aBaTen
KJIaCTepHU3aIiH, 3HaHH SIMU.
KIJIACCU(UKAIIH U ST
MTPOTHO3UPOBAHUS;
Ymems: Otcyrcr | @parme | B Ycenemnoe, | Chopmup | [TucbmenHas
(bopmanu3oBaTh 33129y BHE HTapHbI | LEJIOM | HO OBaHHOE | YacTh
WHTEIUICKTYAIbHOTO aHai3a | yMEHU | e yCIIen | coAepiKalie | yMeHue JK3aMEHa;
JaHHBIX B YaCTU METOJ0B YMEHUs | HOE, e TICP.
MOMCKa aCCOIMAaTUBHBIX HO HE | OTAeNbHBIE
MIPaBHII, TEMAaTHIECKOTO cucrte | mpoOebl
MOJICITMPOBAHHUS, MaTU4 | yMEHHUe
KJTaCTepHU3aIiH, ecKoe
KJIacCU(UKAIINU 1 YMEHU
MPOTHO3UPOBAHMUS; e
HACTpanBaTh, OLICHUBATD,
CpaBHUBAThH U BEIOUPATH
MOJIEJIM MHTEIUIEKTYaJIbHOTO
aHaJn3a JJaHHBIX.
Bnaoems: Orcytcr | @parme | B VYcenemnoe, | Chopmup | YcTHas yacth
TEOPETUYCCKUMHU 3HAHWSIMUA | BUE HTapHOE | IEJIOM | HO OBaHHOE | JK3aMEHa,
B 00JIACTH NPUKIATHOMN HaBBIKO | BIIQJCHU | ycmem | comepikauie | Biagenue | [lucbmenHas
CTaTUCTHKH U MallIMHHOTO B e HOE, e HaBbIKAM | 49acTh
o0yueHus; HaBbIKa | HO HE | OTHAEIBHBIE | U 9K3aMEHa;
IIPaKTUYECKUMH HAaBbIKAMU MH MOJIHO | TIpOOeB IICP.
paboThl C COBPEMEHHBIMU e BJIaJICHHE




MPOTrPaMMHBIMHU CHCTEMaMH Blage | HaBBIKAMH
UHTEJUIEKTYaIbHOTO HUe
aHanusa. HaBBIK

amu
3namo: Ortcyrcr | @parme | B Chopmupo | Chopmup | YcTHas 9acTh
[lonsaTue mponecca BUE HTapHbl | LIEJIOM | BaHHBIC, HO | OBaHHBIE | 3K3aMECHA,
MHTEIVIEKTYalbHOI0 aHajn3a | 3HaHUM | e chopm | comepxkamr | cuctemat | [luceMeHHas
JaHHBIX, mpeacTa | upoBa | we WYECKUE | 4acTh
MI0CJIE0BATENEHOCTH BJICHUS | HHbIE, | OTAEJIbHBIC | 3HAHUS JK3aMeHa;
THTIOBBIX IIaroB 3TOTO HO IPOOEITBI O6cyxnenne
rporecca 1 3a1ad, HEIOJ | 3HAHUS TICP ¢
pelaeMbIX Ha KaKIOM Iare. HBIE IIperoaaBaren
OCHOBHBIE QJITOPUTMBI U 3HaHU SAMU.
MeTOJIbI 00pabOTKH, U s
aHaJIM3a JaHHBIX,
UCIIOJIb3YEMbIE B CHCTEMAX
MHTEJUVIEKTYaIbHOT0 aHaJIn3a
JIAHHBIX.
Ymemun: Orcyrer | @parme | B Ycnemnoe, | Chopmup | Ilucemennas
UCIIOJIb30BaTh COBPEMEHHBIE | BUE HTapHbl | LEJIOM | HO OBaHHOE | 4acTb
MpOrpaMMHBIE yMEHU#l | e ycIem | coaepxaiie | yMeHue 3K3aMEHa;
AHAIUTUYECKHUE CPENCTBA YMEHUsI | HOE, e IICP.
U1 pa3pabOTKHU, OLICHKH U HO HE | OTACIbHbIC
MPUMEHEHUS TPOTHO3HBIX U cucre | mpoOens
OnHcaTeNbHBIX MOJIeNel MaTH4 | yMCHHE
MHTEJUICKTYAJIBHOT'O aHaIN3a €cKoe
JaHHBIX. YMEHHU

e
Bnaoemo: Orcyter | @parme | B Ycnemnoe, | Chopmup | YcTHas yacth
HaBBIKAMH PELICHUS BUE HTapHOE | LEeJIOM | HO OBaHHOE | 9K3aMEHa,
NPaKTUYECKUX 3a71a4, HaBBIKO | BIAJEHH | yCreml | cofepykamie | BmageHue | [IncemenHas
CBS3aHHBIX C AaHAJN30M B e HoE, e HaBBIKAM | 4acTh
JaHHBIX C UCIIOJIb30BaHUEM HaBbIKA | HO HE | OTAEJIbHBIE | U 9K3aMeHa;
COBPEMEHHBIX MH MOJTHO | TIpOOeBI IICP.
AHATUTHYCCKUX e BJIa/IeHNE
MPOrpaMMHBIX CPEACTB. BJaJe | HaBBIKAMH

HUE

HaBBIK

amu
3uamp: Orcyrer | @parme | B Cdopmupo | Chopmup | YcTHas yacTb
0CcOOEHHOCTH METOJI0B BUE HTapHBl | LIEJIOM | BaHHBIC, HO | OBaHHBIE | 3K3aMEHA;
00paboTKH U aHANIH3a 3HaHUH | e chopm | comepxkamr | cucremar | [luceMeHHas
JaHHBIX; npeacra | uposa | ve HYEeCKHUEe | 4acTb
(baxTOopbl, BAUAIOLINE HA BJICHUSl | HHbIE, | OTAEJIbHBIC | 3HAHUS 9K3aMeHa;
3¢ HeKTUBHOCTH paOOTHI HO POOEIIBI OO6cyxaenne
METOJIOB aHAJIN3a JaHHbBIX. HEIoJI | 3HAaHHUI TICP ¢

HBIE npenojgaBaren

3HaHU SIMU.

s
Ymems: Otcyrer | @parme | B Ycenemnoe, | Coopmup | [lucbmenHas
pa3pabaTbIBaTh U OLIEHUBATH | BUE HTapHBl | LEJIOM | HO OBaHHOE | YacTb
MOJIEJIM MHTEIIEKTYaIbHOTO | YMEHUH | yCIIen | COAepXKalie | yMeHHe 9K3aMEHa;
aHa/In3a JaHHBIX JUIS YMEHUS | HOE, e TICP.
PELIeHNs] TPUKIIATHbIX HO HE | OTACNbHBIE
3azad. cucre | mpoOens

MaTH4 | yMEHHE

€cKoe

YMEHHU




e
Bnaoembo: Otcyrcr | ®parme | B Yenemraoe, | Chopmup | YcTHas 9acTh
AHaJIUTHYECKUMHU BHE HTapHOE | IEJIOM | HO OBaHHOE | JK3aMeHa,
NPOrpaMMHBIMU CPEJCTBaMH | HABBIKO | BIAQACHHW | ycmemn | coiepikamie | Brnagenue | [lucbmeHHas
WHTEIUICKTYAIbHOTO aHaJm3a | B e HOE, e HaBBIKAM | 9acTh
JTAHHBIX. HaBbIKAa | HO HE | OTHAETBHBIE | U 9K3aMEHa;
MU MOJTHO | TIpOOekI [ICP.

e BJIa/ICHUE

BIIaJIe | HaBBIKAMU

HUE

HaBBIK

amMu

8. PecypcHoe oGecnedyenmue:
OcHoBHas JIUTEepaTypa

1. Aiieazsn C.A., byxtmrabep B.M., EntokoB U.C., Memankun JI.JI. /IIpuknannas
cratuctuka: Knaccudukauuu u cHmkenue pasmepHoctu. CripaBouHoe usfanue. - M.: @uHaHCh
n craructuka, 1989. - 607c.

2. Hastie T., Tibshirani R., Friedman J. The Elements of Statistical Learning. — Springer,
2001.

AKTHBHbDBIE H HHTEPAKTUBHBLIC (l)OprI NMPOBCACHUSA 3AHATHUSA

Kaxnoe 3ansaTve (eKuMs M CEMHUHap) CONPOBOXKAAETCS AEMOHCTpaLUed HpernojaBaTesiMu
M3Y4aeMbIX Ha JaHHOM 3aHATUM TEXHOJOIMi. B pamkax AaHHBIX JE€MOHCTpaLMil CTYIEHTHI
IPO/IEBIBAIOT HEOOXOJUMBbIE IEMCTBUS 0 HACTPOMKE MPOrpaMMHOT0 00ecreueH sl, HalMCaHUI0
Y 3aIlyCKy IIPOrpaMM Ha CBOMX KOMIIBIOTEPAX, 3a1al0T BOIPOCHI. J|OMOIHUTENBHO, HA CEMUHAPE
CTYACHTHI BBIMOJHSIOT HEOONbIINE NPAaKTUYECKHE 3aJaHus (Kak WHAMBUAYAJIbHO, TaK U B
rpynmnax) mo TeMaTHKe MOocjielHed Ha MOMEHT JJaHHOTO CEeMMHapa JIEKIUH. Takke Ha KaxaoM
3aHATUM TIPOBOAUTCS OOCYXXJIEHHE JOMAIlHUX 3aJaHMi, a TaKkKe BCE CTYICHThl HMEIOT
BO3MOKHOCTb 3a7aTh IIPENOJABATEIIIM CBOM BOIIPOCHI 110 U3y4aeMOH TEME.

JInneH3noHHoe nmporpaMmMHoe¢ 06ecneqeﬂue, B TOM YUCJI€ OTCYECCTBCHHOI'0O IPOU3BOACTBA

HpI/I pea3aliui JUCHUILIMHBI MOXKCT OBITh HCIOJIBE30BaHO cleayromee nporpaMmmMHOC
obecrieueHue:
1. TIporpammusrii mpoaykT Red Hat Enterprise Linux Server for HPC Compute Node for
Power, LE, Self-support 4 mt. Ne5540331
2. Ilporpammusiii npoaykt Red Hat Enterprise Linux Server for HPC Head Node for Power,
LE, Standard 1 mt. Ne5540332
Oneparnmonnast cuctema SUSE Linux Enterprise Server 11 SP4 for x86_64 16 mr.
Oneparnronnast cuctema Red Hat Enterprise Linux Server 5.0 for x86_64 14m.
Onepannonnas cucrema SUSE Linux Enterprise Server 10 SP3 for ppc64 7 .
Oneparronnast cuctema Ubuntu 18.04.
[Tporpammuoe obecrnieuenue a1 pupryanu3anuu Oracle VM VirtualBox
Oneparnronnas cuctema ALTLINUXMATEStarterkit 9 murensusGPL
[Mporpammusiii ipoaykt JetBrains IntelliJ IDEA Community Edition Free Educational
Licenses
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10. ITporpammusiii mpoaykt JetBrainsPyCharm Community Edition Free Educational Licenses




11. Tlporpammusiii mpoaykT JetBrainsCLion Community Edition Free Educational Licenses
12. Tlporpammusiii mpoayktT UPPAAL (http://www.uppaal.org/) akagemudeckast THLICH3HSI
13. IIporpammusiii mpoaykt Java 8 (64-bit)Oracle Corporation

14. Tlporpammusiii mpoaykT Java SE Development Kit 8(64-bit) Oracle Corporation

15. IIporpammusiii mpoaykt NetBeans IDE 8.2 NetBeans.org

16. Tlporpammusiii nmpoaykT Dev-C++ Bloodshed Software

17. Tlporpammusiii mpoaykTCodeBlocksThe Code::Blocks Team

18. Iporpammusiii mpoaykt Free Pascal 3.0.0Free Pascal Team

19. Tlporpammusiii mpoaykT Python 3.5.1 (64-bit)Python Software Foundation

20. IMporpammusiii npoaykt R for Windows 3.2.2 R Core Team

21. IMporpammusiii npoaykrHaskell Platform 7.10.3 Haskell.org

22. Omneparmonnas cucrema Microsoft Windows 7 kopriopatrBHas akajgeMudecKas JIMIECH3Us
23. Omneparmonnas cucrema Microsoft Windows 10 Education akagemuueckast JTUIICH3HSI
24. Tlporpammusiii ipoaykt Microsoft ProjectProfessional 2013 akagemudeckas JTUIICH3US
25. Iporpammusiii ipoaykt Microsoft VisioProfessional 2013 akanemuyieckasi JTUIICH3US
26. Iporpammusrii poaykrMicrosoft VisualStudioProfessional 2013 - RUS [Pycckwuii

(Poccust)] akagemudeckast TUIEH3US

IIpodeccnonanbubie 6a3bl JAHHBIX 1 HHPOPMALMOHHBbIE CIIPABOYHbIE CHCTEMbI

1. http://www.edu.ru — nopran MunmcrepcTBa 00pazoBaHus u Hayku PO

2. http://lwww.ict.edu.ru — cucrema QenepanbHbix o0pa3zoBarenbHbIX mopTaioB «UKT B
00pazoBaHUMN

3. http://www.openet.ru - Poccuiickuii mopTai OTKpPhITOro 00pa3oBaHHs

4. http://www.mon.gov.ru - MunucrepcTBo obpa3oBanus u Hayku Poccuiickoii denepannu

5. http://lwww.fasi.gov.ru - ®enepanbHoe areHTCTBO MO HAYKE ¥ HHHOBAIIUSAM

MarepuaabHo-TeXHHYecKasi 6a3a

Jlns mpenoaBaHusl TUCHUILTUHBI TpeOyeTcs Kinace, 000pyAOBaHHBIN MapKepHOW MM MEIOBOM
JOCKOM M mpoekTopoM (M KommbioTepoM ¢ pazbeMom VGA / HDMI nmns moakimoueHus K
IIPOEKTOPY);

9. SI3bIk MpenoaaBaHusl.
Pyccruu.

11. ABTOp (aBTOPHI) NPOrpaMMBbl.
1. Houent xadenpsl HWutemnekryanbHbix WMHopmanmonnsix Texnonoruid, IlerpoBckwuii
Muxawnn Uropesuu (michael@cs.msu.su)
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