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1.

Ilepeueny nnanupyemuvlx pe3yiomamos 00yuyeHus no OUCUUnIuHe,
COOMHECEHHBIX C NJIAHUPYEMBIMU PE3YIbMAMAMU 0C80CHUA 00PA3068aMENIbHOU
npozpammot

Jucuunnuna b1.0.03 CoBpemeHHBIE TEXHOJOTUH aHaiu3a WHGOpMAaUu

o0ecreyrnBaeT

CHOHAJIBHbBIX KOMHCT@HHHﬁ*:

dbopMupoBaHre y O0OydYaromuxcs Cileayrmux oobmenpodec-

OTD/TD Kon HaunmenoBanue Kon HanmenoBa |O0Opa3oBare/IbHbIN
U KoMIIeTe + | HHAMKaTOpa HHe pe3yabTart **
KOMII€ETCHIINHN
PEeKBU3H HIMH - JOCTHKEHHUsI | MHAUKaTOpa
ThI IIC *x KOMIIETEHIIM | JOCTHKEHUA
(npu 7 kel KOMIIETeH U
Hanuuyuu) ** i **
- OIIK-3 Cnocoben OIIK-3.1 Amnanmusupyer 3Haet MeToBI cOOpa,
aHaJIM3UPOBAThH npodeccuoHans  |aHaNM3a,
npodeccroHaBHY IO HYIO CTPYKTYPHUPOBAHUS U
nndopmanmuto, uHhopmanuio, UHTEPIpETaluU
BBIACIATE B HEH BBIJICNIICT B HEW |mpodeccHoHaTbHON
ITIaBHOE, TJIaBHOE, uHbOpMaLHH.
CTPYKTYPHPOBATH, CTPYKTYPHUpPYET, |YMeeT aHaIN3UpPOBAThH
0pOpPMIIATH u opopmisier W |MH(DOpPMAIHIO,
NPEICTaBISTh B NPENCTaBIsieT B |BBIOCIATh  KIFOYCBBIC
BHUIC BUJIE ACIIeKTHI "
AQHAJINTUYECKUX AQHATUTUYECKUX  |[IPENCTaBIATh
0030poB c 0030poB C |pe3yipTaTtl B BHIE
000CHOBaHHBIMH 00OCHOBaHHBIMH |aHAJTUTHYCCKHX
BBIBOJIAMH " BBIBOJIAMH U |MaTepuasoB
pEeKOMEHIALUSIMU pEeKOMEHJalusIM
U, IPUMEHSET ee
UL pelieHus
npodecCHOHANb
HBIX 3aJ1a4

* Hucyunnuna moosicem hopmuposams KOMREMEHYUIO NOTHOCMbIO ULY YACHUUHO.
**/Jonxncno coomeemcmeaosams Ipunosicenuro 1 x obpazoeamenvnou npospamme



2. Oovem u mecmo OucuyunjiuHvl 6 CMPYKmype 00pa308ameabHOll
npozpammol

OO0mmii 00beM TUCIIUTIITUHBI:

4,00 3.e., 144 ax.yac

KonTakTHas pabora oOydaromuxcs ¢ MpernojaBaTesieM MO BHIAM y4eOHBIX
3aHATUN: 38 aK. 4ac Ha KOHTaKTHYIO paboTy ¢ mpemnojaBareieM, U3 Hux 18 ak. gac
Ha Jsekuuu W 20 ak. yac Ha TNpaKTUYECKUWE 3aHATHs. [/ aK. 4Yac Ha
CaMOCTOATENbHYIO pab0oTy 00y4YarOIIMXCA.

b51.0.03 CoBpeMeHHbIE TEXHOJIOTHH aHanu3a uHdopmaluu peanusyerca Ha 1-
M cemectpe 1-ro Kypca.



3. Codepircanue u cmpykmypa OucyuniIuHbl

3.1. CtpykTypa JUCHUILIMHBI

Ounas popma 06yuenust

Ne n/nt HaumeHnoBa O0beM JUCHHMILINHDBI, AK.YaC ®opma
Hie TEM 1 BCE CamocrosiTeJibHast TEIYIEro
(ni1m) ro KonrakTHast paboTa o0y4yarommxcs ) o KOHTPOJISL
pasieioB ¢ mpenojgaBarejieM 10 BUAAM y4eOHbIX 3aHATHIH paoorta YCIIEBAEMOC
Ilepuoa TeopeTnyeckoro o0y4eHust epuoa TH,
NMPOMEKYTOUHOI MIPOMEKYTO
aTTecTanuu YHOH
(ceccus) aTTecTanuu
3ansaTus 3anaua UK [KCP KD |Karr [Kourp|CPxp [CP3x |CP
JIEKIIMOHHO CeMHHAPCKOT IK 0J1b
ro THNA 0 TMIIA
JI BJI JIP 113
PA3JIEJI 1. TexHo/1I0rud MHOTOMEPHOI0 CTATHCTHYECKOT0 aHATU3a HHpopManun
Tema 1 |BBeneuue B 12 2 0 0 2 0 0 0 0 0 0 0 8 |VYcrHeiii  ompoc,
MpeaIMET. KOHTPOJIbHBIE
Opranuzanus samanusa, KTNel
XPaHWJINILA
TAaHHBIX
Tema 2 |Muoromepras | 12 2 0 0 2 0 0 0 0 0 0 0 8 |VYermwii  ompoc,
MOJIEIIb KOHTPOJIbHbBIE
IMTAHHEBIX. samannst, KTNel
ApXHUTEKTypa
OLAP - cucrem
PA3IEJI 2. TexHO0JIOTHH HHTEJIEKTYAJIBHOT0 AaHAJIN3a JaHHbBIX
Tema 3 [Bamaum u 14 2 0 0 2 0 0 0 0 0 0 0 10 | YerHbiii ompoc,
momenn  Data KOHTPOJIbHOE




Mining saganne, KTNe2
Tema 4 [MeTomsl n 14 2 0 0 2 0 0 0 0 0 0 10 | YcrHbIil ompoc,
cpeactBa Datal KOHTPOJIbHBIE
Mining saganus, KTNe2
Tema 5 | BusyanbHbli 12 2 0 0 2 0 0 0 0 0 0 8 |VYcrHBIH ompoc,
AHAIN3 JaHHBIX KOHTPOJIbHOE
Visual Mining saganue, KTNe2
PA3/IEJI 3. Pemienne 0CHOBHBIX 32124 aHAJIN3a HH(POPMALUH
Tema 6 [Knaccudukanu| 24 4 0 0 4 0 0 0 0 0 0 16 | YcrHbIi ompoc,
ST 1 perpeccust KOHTPOJIbHOE
samanne, KTNe3
Tema 7 [[Touck 12 2 0 0 2 0 0 0 0 0 0 8 | YcrHbli ompoc,
aCCOLIMATUBHEI KOHTPOJIbHOE
X TIPaBHUII samanne, KTNe3
Tema 8 [Knactepuzaums| 15 2 0 0 4 0 0 0 0 0 0 9 | VYcrHbiii ompoc,
KOHTPOJIbHOE
saganue, KTNe3
aTTecTanus
Hroro 144 18 0 0 20 0 0 2 9 0 0 18 77

Hcnonvsyemvie cokpawenus:

JI — mexuwmm - 3aHATHA, IIpeLyCMaTPUBAIOIINE MTPEUMYIIECTBEHHYIO Iepenady ydeOHol nHpopManuy oOydarommMcs MeAarornyecCKUMH paOOTHUKAMH OPTaHW3alud U (WITH)
JIMLAMH, TIPUBJIEKaEMBIMH OpPTraHM3alMel K peann3auy 00pa3oBaTelbHBIX MPOTrPaMM Ha WHBIX YCIIOBHUSIX,).

BJI — Bugeo jmekuu.

JIP — nabGopaTopHble padOTHIL.

13 — npakTryeckue 3aHATHSA (32 UCKIIIOYEHHEM J1a00PaTOPHBIX padoT).

UK — nHauBUyanbHbIE KOHCYJIBTAIUH.

KCP — KOHTPOJIb CaMOCTOATENEHON pabOTHI

KD — xoHCyIBTAIINH TIEpEe]] 3K3aMEHOM

KaTTok — KOHTaKkTHas paboTa Ha aTTECTALUIO B IEPHOJ 3K3aMEHAIMOHHBIX CECCUH

KonTpomb - KoHTakTHas paboTa Ha aTTECTANIO B IEPHO/] SK3aAMEHAIIMOHHBIX CECCHUI TSI 3204HOM (OPMBI 00ydeHHs



CPkp — camocTosTenpHAs paboTa Ha MOATOTOBKY KypCOBO# pabOThI/ KYpCOBOTO MPOCKTA.
CPak — camocTosTenbHas paboTa Ha MOJTOTOBKY K 9K3aMCHY.
CP — camocTosTenpHast paboTa B ceMECTpe Ha TOATOTOBKY K yUCOHBIM 3aHSTHSIM.



3.2. ConepxaHue TUCIUTITAHBI

PA3JIEJI 1. TEXHOJIOI'MM MHOI'OMEPHOI'O CTATUCTHYECKOI'O
AHAJIM3A UHOOPMALINHU

Tema 1. BBenenue B npeamer. Opranuszanus xpanuanma gasusix mu. OIIK-3.1

3agaun cucTeM MOJJEPKKHU NpuHATHS pemieHuid. OcHoBHas 3amada CIIIIP.
Knaccudukanus 3amau ananuza uadopmanuu. McnonszoBanue OLTP-cuctem n nx
HeA(DPEKTUBHOCTE.

Konnenmus xpanwmima madHeiX. OpraHuzanys XpaHWIMINA —JaHHBIX.
[TpoGyieMbl OYUCTKYM TaHHBIX. METObI OUYHMCTKHU JaHHBIX.

YPpOBHU TUITOBOM apXUTEKTYPhl XpaHUIIUINA JJAHHBIX.

Tema 2. MHoromepHnasi MoaeJsib JaHHbIX. Apxurektypa OLAP - cucrem. OIIK-
3.1

Onpenenenue OLAP-cucrem. Konnenrtyansnoe MHOTOMEPHOE
MIPE/ICTABJICHHE.

OcHoBubie komnoHeHTl OLAP-cucremsl. [IpemmyiiiecTBa MCHOIB30BAHUS
muoromepHbix b/l. Pensumonnsiit OLAP. I'nbpuansiit OLAP.

[TokazaTenn MHOTOMEPHOTO PErPECCHMOHHOTO M KOPPEISILIMOHHOIO aHaJIU3a.
OcHoBHBIE POLEAYPHI (PAKTOPHOTO U KOMIIOHEHTHOTO aHAJIN3A.

PA3JIEJI 2. TEXHOJIOI'MU UHTEJUVIEKTYAJIBHOI'O AHAJIN3A
JAHHBIX

Tema 3. 3agauu u mogesn Data Mining. OIIK-3.1

Knaccudukanus 3amau Data Mining. Ilpaktuueckoe mnpumenenue Data
Mining.

[MpenckazatenbHbie Moaenu. OnucaTeabHbIe MOICITH
Tema 4. Metoan! u cpeacrBa Data Mining. OIIK-3.1

bazoseie meroner Data Mining. Heuetkas snoruka. ['eHeTH4eckne anropuTMel.
Heliponnsle cetu. Ilpouecc oOHapyXeHUs 3HAHMA. YTpaBie€HUE 3HAHUSIMHU.
[TporpamMmMHbIe peanu3anuu MetooB Data Mining.

Tema 5. BuzyanbHblii anaau3 ganubix Visual Mining. OIIK-3.1

BrinonHeHne BU3yallbHOTO aHalv3a [aHHBIX. XapaKTEPUCTUKU CPEICTB
BHU3yaJIM3alllU JaHHBIX.
Meron reomeTpudeckux mpeoodpaszoBanuii. Mepapxuueckue oOpasbi.

PA3JIEJI 3. PELIEHUE OCHOBHBbIX 3AJIAY AHAJIN3A
NHPOPMALIMN

Tema 6. Knaccupukanus u perpeccusi. OINK-3.1

[TocTanoBka 3amaun. CriocoObI peICTaBICHUS PE3YIHTATOB.

Anroputm moctpoenus 1-mpaBwi. Metox Naive Bayes. Meronuka
«paznensai u BnactByi». Anroputm |ID3. Anropurm C4.5. AIropuT™ nOKpHITHS.



3amaun cerMeHTauMu W Kiaccupukauuu. Jlorucruueckas perpeccus.
IIporanosupoBanue.

Tema 7. Ilouck acconuaTuBHbix npasuj. OIIK-3.1

[TocTanoBka 3amaun. CriocoObl IPEICTABIEHUS PE3YJIBTATOB.
AnroputMm Apriori. PasHoBuaHOCTH anroputma ApPriori.

['enepanust 1 UHTEpIIpETAIUS ACCOIMATUBHBIX MpaBui. Buzyanuzarop «Yro-
€CJIN» B aCCOIMATUBHBIX MPaBUIIaX

Tema 8. Knacrepuzanus. OIIK-3.1

[TocTanoBka 3agaun U 0a30BbIE ANTOPUTMBI KiacTepu3aluu. AJaNTUBHbBIE
METO/IbI KJIacTepU3anyu. BeIOOp HAMITYUIIIeTo pemeHusI.

Hcnonbs3zoBanne  QopmanbHbIX  KpuTepueB. [lpuMepsl  aganTHUBHOM
KJIACTEPU3ALIUH.

HccenenoBaHue METOJIOB KIIACTEPHOTO aHAIM3a IIPH HHTCIUICKTYaJbHOM
00paboTKe TaHHBIX

4, Tunot OUCHOUYHbBIX Mamepuailoes, nokaszame.iu u Kpumepuu
oyenueanusn

4.1. Ouenounbie matepuanbl no aucuumuHe b1.0.03 CoBpemeHHbIe
TEXHOJIOTUU aHalIu3a MH(OpMAIMK BXOJAT B COCTaB OLICHOUHBIX MAaTEPUAJIOB IO
obOpazoBaTenbHOM MporpamMme. COBOKYIHOCTb OLIEHOYHBIX MaTEpHalOB MO BCEM
TUCIUIUIMHAM  (MoayisiM)  00pa3oBaTeNbHON MPOrpaMMbl  COCTaBISIET (OHJ
orleHOYHBIX cpenactB (manee — DOC). ®OC wucnonb3lyercss TpU MPOBEIACHUU
TEKYIIEr0 KOHTPOJIS yCTIEBAEMOCTH U MPOMEKYTOYHON aTTECTAIIMKM O0yJarOITUXCS
C LIEJIbI0 OLIEHUBAHUS JOCTHKEHHUS OOYYalOIUMUCS TUIAHUPYEMBIX PE3yJIbTaTOB
o0yueHusl.

4.2. ®OC pa3paboTaH KaKk KOMIUIEKC MPOBEPOYHBIX 3aJaHUN Pa3IUIHOTO
TUIA U YPOBHSI CJIOKHOCTU, BKJIIOUAET KPUTEPUHU U IIKAJTbl OLICHUBAHUS, a TAKXKE
«KIH0Yn» TpaBuiIbHBIX 0TBeTOB. DOC dopMupyeTcs Kak OTIEIbHBIN JOKYMEHT U
XPaHUTCA B 3JIEKTPOHHOM BuUje, nocTyn Kk ®OC mnpenocTaBiieH OrpaHUYEHHOMY
KpyTY JIHII.

4.3. Jlns camocTosTebHOM pabOThl OOYYaIOIMIUXCS MPU TOJATOTOBKE K
TEKYIIEeMY KOHTPOJIIO YCIEBAEMOCTH U MPOMEXKYTOYHOM aTTecTaluu B pabouyux
nporpaMMax JIUCHMIUIMH Pa3MEIEeHbl THUIIOBBIC MPOBEPOUHbBIC 3aJaHUs, KOTOPHIC
MOXHO YCJIOBHO pa3[euTh Ha 3aJaHusl 3aKPhITOr0, KOMOWHUPOBAHHOTO W
OTKPBITOTO TUIIOB.

3agaHusl 3aKpHITOTO THMIA — 3TO TECTOBBIE 3aJaHUs, B KOTOPBIX KaXIbId
BOIPOC  COMPOBOXKAAETCS TOTOBBIMH BapUaHTaMH OTBETOB, M3 KOTOPBIX



HEOOXOAMMO BBIOpATh OJIMH WM HECKOJIBKO MPABIIIBHBIX.

3amanuss KOMOMHMPOBAHHOTO THMNA — ATO TECTOBBIC 3aJaHMsI, B KOTOPBIX
KXl BOTPOC COTPOBOXKIACTCSI TOTOBBIMH BapHaHTaAMH OTBETOB, M3 KOTOPBIX
HEOOXOAMMO BBIOpaTh OJWH WJIM HECKOJBKO TPABWIBHBIX W OOOCHOBATH CBOWM
BBIOOD.

3amaHusi OTKPBITOTO THUIA — ATO 3a/IaHMs], B KOTOPBIX HA KaXKIbIM BOMPOC
JOIHKEH OBITh TIPEJTIOKEH pa3BepHYTHIE 00OCHOBAHHBINA OTBET.

B 3aBucuMocTHm OT THMa 3aaHWS PEKOMEHIOBAHBI ONpECICHHAS
MOCJIETIOBATEILHOCTD BBITTOJTHEHUS M CUCTEMa OIICHUBAHUS BHITIOJTHCHUS 3aTaHHM.



4.4. Tuns SaﬂaHHﬁ, COCHAPHH BBIIIOJIHCHHUA, KPUTCPHUH OLICHUBAHUA

TUII 3AJAHNA NMHCTPYKIMA CIHEHAPHNU BBITITIOJIHEHM A KPUTEPNN OLUEHVBAHIM S
3amanue 3akpeiToro | Ilpoumraiite Tekcr, | 1. BHuMarenbHO  IpPOYMTaTh  TEKCT OTtBer cuMTaercs BEPHBIM,
TMna ¢ BbIOOpOM | BeIOEpUTE 3a/1aHUsI U MOHATH, YTO B KAYECTBE OTBETA €CIIM  TNPAaBWIBHO  YKa3aHa
OJIHOTO IIPaBUJIBHOTO | INPAaBUJIBHBIN OTBET OKHJIaeTCs TOJIBKO OJIMH u3 nudpa uiau Oyksa
OTBETa u3 MPENJIOKEHHBIX BAPUAHTOB.
HECKOJBKHX 2. BHumarenbHO IPOYUTATh
BApUAHTOB MPEJIOKEHHBIE BAPUAHT-ThI OTBETA.
[IPEIJI0KEHHBIX 3. BbIOparh 01MH BEpHBII OTBET.

4. 3anucaTh TOJBKO HOMEpP (WM OYKBY)

BBIOpAaHHOTO BapuaHTa OTBETa (Hampumep, 3

unu B).
3anaHue [Ipounraiite Tekcr | 1. BHuUMaTenbHO  HPOYUTATH  TEKCT OTtBer cuMTaercs BEPHBIM,
3aKpBITOTO THIIA HA " YCTAaHOBUTE | 3aJlaHUs U MOHSATH, YTO B KAYECTBE OTBETA €CIIM  NPaBUJIBHO  YKa3aHBbI
YCTaHOBJICHUE COOTBETCTBUE 0KHJIAt0TCSI ITaphl SJIEMEHTOB. UG pbl WK OYKBbBI
COOTBETCTBUS 2. BuumarenbHO mnpouuTaTh 00a CHHUCKA:

CIUCOK 1 — BOMPOCHI, YTBEPKIACHUS, (PaKThI,
MOHSATHUS U T.]I.;

CITUCOK 2 — YTBEP>KJICHHUsI, CBOMCTBA 0O BEKTOB
U T.JI.

3. ComoctaBuTh dJIEeMEHTHI crucka 1 ¢
AJIeMEHTaMHu CIucKa 2, cOpMHUpPOBATH MaApPHI
AJIEMEHTOB.

4. 3amucaTh TMOMApHO OYKBBI U

udpel (B 3aBUCUMOCTH OT 3aJIaHUSA)
BApUAHTOB oOTBeTa (Hampumep, Al

uiu b4).




3ajaHue 3aKpbITOTO
TAMMAa C  BBIOOPOM
HECKOJIbKIX
NPaBHJILHBIX OTBETOB
u3 HECKOJIBKHIX
BapUAHTOB
MIPEIII0KEHHBIX

[IpounTaiiTe TEKCT,
BBIOEpUTE
IpaBUJIbHbBIC
OTBETHI

1. BHuMaTenbHO NMPOYUTATh TEKCT 3aJaHUS
U HOHATbH, YTO B KaUECTBE OTBETA OXKHUAACTCSA
HECKOJIBKO  TPaBWJIBHBIX  OTBETOB U3
IPEJIOKEHHBIX BAPUAHTOB.

2.  BuaumarensHO IPOYUTATh
MPEIJIOKEHHBIE BAPUAHT-ThI OTBETA.

3. BnIOpaTh HECKOJIBKO MPABUIIBHBIX OTBETOB.
4. 3anucaTh TOJIBKO HOMepa (MU OYKBBI)
BBIOpaHHOTO BapuaHTa oTBeTa (Hampumep, 1

dum AT).

OTBET cuuTaeTCs BEPHBIM,
€CJIM TMPaBWIHHO yCTaHOBJIEHBI
BCE COOTBETCTBUS (ITO3UITUU U3
OJHOTO cToJIOIAa BEpPHO
COINOCTABJIEHBI C IO3HUIHUSIMU

JIPyroro)




3ananue [IpounTaiite TekcT W 1. BHUMarenbHO MNPOYUTATH  TEKCT OTBeT cuuTaercs BEpHbIM, €CIIU
3aKpBITOTO THUIIA HA YCTaHOBUTE 3alaHusl M TIOHSATh, YTO B KadyecTBE paBUILHO yKa3zaHa BCSA
YCTaHOBJICHUE MOCIIE0BATEIBHOCTh | OTBETA OXHUAACTCS IOCIEI0BATEILHOCTD MOCJIEI0OBATEIBHOCTD LIUPP
MOCJIEI0BATEIBHOC 3JIEMEHTOB.
™ 2. BHumatenbHO IPOYHUTATH

MpeJIOKEHHBIC BAPHAHTHI OTBETA.

3. Iloctpouth BEPHYIO

MOCIIEZIOBATEIFHOCTh M3 MPEIJIOKEHHBIX

3JIEMEHTOB.

4. 3anucathb OYKBBI/ITUDPBI (B

3aBUCHUMOCTH OT 3aJlaHHs) BapUaHTOB

OTBETa B HY)KHOM IOCJIEIOBATEIBbHOCTU

(nampumep, BBA nnu 135).
3ananue [IpounTaiite Texkct, | 1. BHHMMareabHO  HpoOYMTAaTh  TEKCT OTBeT cunTaeTcs BEpHbIM, €CIIU
KOMOMHHPOBAHHOTO BEIOEpUTE 3aJlaHusl U TIOHSTh, YTO B KaYECTBE OTBETA NPaBUJIBHO yKa3zaHa nudpa umm
TUNIAa C  BHIOOPOM | MPABHIIBHBIM OTBET | OXKHAACTCS TOJIBKO OJIMH u3 OykBa u MIPUBEICHBI
OJTHOTO TPABUIBHOTO | H 3aMUIIATE | IPEIIOKEHHBIX BAPUAHTOB. KOPPEKTHBIE apTyMEHTHI,
OTBETa U3 | apTyMEHTHI, 2. BuumatenbHO IPOYHUTATH UCTIONb3yEMbIE TIPH  BBIOOpE
MPETI0KEHHBIX U | 000CHOBBIBAIOIIINE NpeJI0KEHHbIE BAPHAHTHI OTBETA. OTBETa
000CHOBaHUEM BBIOOp OTBETA 3. Bb1Opath 0A1H BEpHBIN OTBET.
BbIOOpA 4. 3amucaTh TOJBKO HOMep (WM

OykBy)  BBIOpaHHOTO  BapHaHTa

OTBeTA.

5. 3ammcaTh apryMEHTbHI, 00OCHOBBIBAIOIIIHE
BbIOOp  oTBera  (Hampumep, 4  TEKCT
000CHOBaHUS).




3amanue
OTKPBITOTO THIIA C
Pa3BEpHYTHIM
OTBETOM

IIpounTaiite TEKCT
" 3aMMILINATE
pPa3BEpPHYTHIN
000CHOBaHHBIM
OTBET

1. BHuMarenbHO NPOYUTATH  TEKCT

3a/IaHUsl ¥ IOHATH CYTh BOIIpOCA.
2. IIpogymats JIOTUKY U IOJIHOTY OTBETA.

3. 3ammcarb OTBET, MCHOJB3YSd YETKHE
KOMITAKTHBIE (POPMYIIMPOBKH.

4. B cnydae pacdyeTHOM 3aJayu, 3amucaTh
pEelIeHUE U OTBET

OTBeT cuuTaCTCS BEPHBIM:
1.  OrcytcTBHE
(haKTHIEeCKUX OITHOOK.

2. PackpoiTie o0Bbema
HCTIOJIb3yEMBIX MTOHSTUI
(moJIHOTa OTBETA).

3. OOOCHOBaHHOCTb
OTBETa (Hanuuue
apryMEHTOB).

4. Jlormueckas
MOCJIEA0BATEIbHOCTD

H3J1araCMoro Marcpualia.




4.5,

06111351 IIKaJla OOCHHUBAHUA PE3YJIbTATOB TCKYHICTO KOHTPOJIA

yCIEBAEMOCTH U TPOMEKYTOUHOM aTrTecTanuu o0ydaromumxcs ¢ npumenenueM bPC

Ounenka no
mxkaje ECTS | Cymma 6an10B 3a OueHka no
BCe BU/IbI y4eOHOH rocyaapcTBeHHOM Onpenestenne
JEeATEeILHOCTH mKaje
OTJIMYHOE BEITIOJTHEHHE c
A 90 - 100 «OTINIHO» HE3HAYNTEIHHBIM KOJIMYECTBOM
HETOYHOCTEH
B LEJIOM IIPAaBUJILHO BBINIOJHEHHAS
B 80_ 89 pabota c HE3HAYNTEITHHBIM
KOJIMYECTBOM OIIIMOOK
«Xopo1oy (20 10%)
B LIEJIOM IIPAaBUJILHO BBIOJHECHHAS
C 75_79 pabota c HE3HAYHUTETHHBIM
KOJIMYECTBOM OIIIMOOK
(mo 15%)
D 70_74 HEIUIOXO0, HO CO  3HAYNATEILHBIM
KOJIMYECTBOM HEIOCTATKOB
«Y IOBJIETBOPUTEIBHO
E 60 — 69 BEITIOJTHEHHE YIIOBJICTBOPSICT
MHUHUMAJIbHBIC KPUTCPUU
FX 35-59 C BO3MOXKHOCTBIO TIOBTOPHOH CIauH
«He c 00s3aTeTbHBIM TIOBTOPHBIM
F 0-34 YAOBJICTBOPUTEIILHO» W3yYCHUEM JHACHHATUIAHEL
(BBICTABJISIETCS] KOMUCCHCHT)

CooTHolieHne Oa/ioB 3a TEKYIIUA KOHTPOJIb YCIIEBAEMOCTU U

IPOMEKYTOUHYKO  aTTECTALUIO,

a TakKe TMOBTOPHYIO MPOMEKYTOYHYIO

aTTeCTaIUIO:
MakcumanbHas MaxkcumanbHas MakcumaibHas MakcumaibHas
cymMMa 0asuioB 3a cyMMa 0asjioB UTOTOBast cyMMa 0asuioB
TEeKy I OaJTbHas OICHKA 3a MOBTOPHYIO
KOHTPOJIb IPOMEKYTOUHY MIPOMEXKYTOUHY
yCIIeBaEMOCTH 10 aTTSCTAIUIO 10 aTTECTAIIUIO

100 O6asmtoB

100 GasutoB

100 oOamtoB

100 oOamoB




5. (DOprl ammecmayuu, munoesvleée OUECHOUHbIE mamepuaiibl o1
meKyuieco KomnmpoJia ycneeaemocmu 06y'laIOMMXC}l, Kpumepuu u uKaibl
OUEHUBAHUA NO KOHMPOJIbHbBIM MOUYKAM

5.1. B xome peamuzanuu gucuumuimabl  b1.0.03  CoBpemeHHbIE
TEXHOJIOTUHY aHaJii3a HH()OPMAILIMH UCTIONIB3YIOTCS Caeayronme GopMbl TEKYIIEro
KOHTPOJISI YCIIEBAEMOCTH O0ydJaronuxcs (B TOM 4HCIIe, 3aJaHUsI K KOHTPOJIbHBIM
TOYKaM): JIOKJIaJl, yCTHBIN OMpOC, TECTUPOBAHKUE, KOHTPOJIbHBIC 3a1aHUS.

Ta0Omuma 5.1.
Pacripenenenue 0awioB o BuaaM y4ueoHoii aesitenpHoctr (BPC)
Paznen/Temsr DopMBbI TEKYIIETO KOHTPOJIA KT
YO K3
P-1./T-1 5 3 12
P-1./T-2 5 3
P-2./T-3 5 3
P-2./T-4 5 3 12
P-2./T-5 5 3
P-3./T-6 5 3
P-3./T-7 5 3 12
P-3./T-8 5 3
Hroro: 100 6 40 24 36

YO — ycTHBIi onpoc;

T3 — TecToBOE 3a7aHUE;

K3 — xoHTpONbHBIE 3aaHUS;

KT — xoHTpOabHAs TOUKA;

[13 — npakTHyeckoe 3aHATHE;

A — noknan;

K3P — xkoHTposbHBIE pabOTHI MO pa3neny.

Kputepuu onienuBanus onpoca:

basbl Onucanue KpuTepust

OOyu4arommiics MOJHO U3NIaraeT Matepual (0TBeYaeT Ha BOIIPOC), 1aeT
NpaBUIBHOE OIPE/IeNICHHE OCHOBHBIX MOHATHI; 00HAPYKUBAET IIOHUMAaHHE
MaTcpualia, MOXET O6OCHOBaTB CBOM CYKACHUA, IPUMCHUTDb 3HAHUA Ha
MpaKkTUKe, IPUBECTH HEOOXOJUMBIEC TPUMEPHI HE TOJIBKO U3 Y4eOHHKA, HO U
CaMOCTOSITETIFHO COCTABJICHHBIC; M3JIaraeT MaTepHall II0CIIeJ0BAaTEIbHO U
MPaBUIIBHO C TOUKH 3PEHUS] HOPM JIMTEPATYPHOTO SI3bIKA.

O0yuJaroIIMiics AaeT OTBET, YAOBICTBOPSIOIIMN TEM JKe TPEOOBAHUAM, YTO U
ISl OLICHKHU «OTJIHUYHOY, HO J0IyckaeT 1—2 omunOKu, KOTOPBIE caM ke
MCcIpaBisieT, U 1-2 Hepovera B OCIEIOBATEILHOCTH H SI3BIKOBOM
0(OpMIIEHUH M3JIaraeMoro.

OO0yJarommiicss 00HApYKUBAET 3HAHNWE Y TOHUMAHKE OCHOBHBIX TIOJIOXKCHHMA
ITaHHOM TeMBbI, HO U3JIaraeT MaTeprall HEMOJIHO U JOMYCKaeT HETOYHOCTH B
oTIpeieIeHNH OHATHI MK (POPMYTUPOBKE MIPABUIT; HE YMEET TOCTATOYHO
TITyOOKO M OKa3aTeIbHO 000CHOBATH CBOM CYKIACHHS U TIPUBECTH CBOU
MPUMEPBI; U3J1araeT MaTepruall HermoceI0BaTeIbHO U JIOITYyCKAeT OIIMOKH B
SI36IKOBOM 0(OPMIICHUH M3JIaraeMoro.

1=2

0 O0yuaroruiicss 0OHapyKUBaeT HE3HAHKUE BOTIPOCA, JOIYCKACT OIMTUOKH B
(hOpMYJIMPOBKE ONPEACICHHUIA 1 IPABUJI, HCKAXKAIOIINE UX CMBICI,




|6ecn0p51;[0tm0 1 HCYBCPCHHO U3JIaracT MaTcpuall.

0* - B )KypHaJI aKaJeMUYECKOM TPYIIIBI HE BHICTABIISACTCS

KpI/ITCpI/II/I OILICHUBAHUA KOHTPOJbHBIX SaﬂaHHﬁ:

Onucanne KpUTEpUs
Bbanmr puTep

3 Ceoitiie 90% mpaBHIIEHBIX OO0yyJaroIumiics JEMOHCTPUPYET TIIyO0KOe
OTBETOB. MO3HaHUE B OCBOCHHOM Marepuae.

9 Cgeoimie 70% npaBUIIBHBIX OO0y4arommMcs: MaTeprall OCBOEH IOJHOCTBIO,
OTBETOB. 0e3 CYIIECTBEHHBIX OLIHOOK.
PeanuzoBano 6onee 50% OO0yyJaronMMcst MaTepUall OCBOSH HE

1 MOCTAaBJICHHBIX 33124 MOJTHOCTHIO, UMEIOTCS 3HAYUTENbHBIEC IPOOEITHI B

3HAHMSIX.

0 PeannzoBano menee 30% OOy4aronmMcs MaTepual He OCBOCH, 3HAHUS

MOCTABJICHHBIX 33]1a4. 00Oy4aromerocs: Hrwke 0a30BOr0 YpOBHSI.

0* - B )KypHaJI aKaJIEeMUYECKOM TPYIIIBI HE BHICTABIISCTCS

Kputepuu onieHMBaHuUsI KOHTPOJIBHBIX TOUEK:

bassl Onucanue KpuTepust
10-12 Oo6yuarommMcsl 3a/laHie BBIOIHEHO 0e3 OIMOOK M B IOJTHOM 00beMe.
7.9 OOyy4aromumMcs B [IEJIOM 33/IaHHE BBIITOJTHEHO, HMEIOTCS OTAETbHBIC HETOYHOCTH

WM HEAOCTATOYHO ITOJIHBIC OTBETEI, HC COACPXKAIIUEC OIINOOK.

4-6 OO0OyyarommMcs TONYIICHBI OTACIbHBIC ONUOKH MPH BBHITTOJHESHUH 32 JaHUS

0-3 VY o0y4aromierocsi OTCYyTCTBYIOT OTBETHI Ha OOJIBIIMHCTBO BOIPOCOB 3a/1a4H,
3aJlaHue HE BHINIOJHEHO WIIM BBITIOTHEHO HE BEPHO.

0*-B KypHall aKaJeMHYEeCKOMU IpYNIIBI HE BBICTABJISACTCA

5.2. TunoBple OLEHOYHBIE MaTEpHUANIbl ISl TEKYIIEro KOHTPOJIS
yCIIeBaEMOCTH 00yYaroImuXcsi (BHE KOHTPOJIBHBIX pa0OThI):

PA3JIEJ 1. TEXHOJIOI'MX MHOI'OMEPHOI'O CTATUCTUYECKOI'O
AHAJIM3A HHOOPMALINHU

Tema 1. BBenenue B npeamet. Opranusanusi XpaHUJIMIIA JAHHBIX

KOHTpoJIbHBIE BONPOCHI JUIs NPOBEIECHHUS OITPOCa:

1. Yem MHOrOMEpHBIN CTAaTUCTUYECKHI aHaIu3 MPUHLUUIHAIBHO OTJIMYAETCS
OT OJIHOMEPHOT0?

2. llpuBenure mnpumep 3aaayd, KOTOpas MPUHUIUIIMAIBHO HE pellaercs
OJIHOMEPHBIMU METOAAMHU.

3. B yem cyTh nepexoja K rjlaBHbIM KOMIOHEHTaM? Kak MHTepnpeTUpyroTcs
«coOCTBeHHbIEe uMcia» U «Harpy3km» (factor loadings) u kak mo Hum
OTNPEIENHUTh, CKOJIBKO ITABHBIX KOMIIOHEHT CJIEIYyET OCTaBUTh B MOJIE€TH .

4. Tlouemy mpu pocTe uucia npu3HakoB (p) OompmmHCTBO MeTogoB MCA
CTAJIKUBAIOTCS C TpyAaHocTsmu? HazoBure nBa croco6a OOpbObI C 3TUM




s pexToM (peayKius pa3MEepHOCTH U PETYJIIIpU3aIs).

Kak ¢opmynupyercst 3amaya moucka MakCUMAIbHON KOPPETSAIUU MEXITY
JIByMsI Ha0opaMu MpHU3HAaKOB (MHOXkecTBaMH X W Y)? YUTo mpeacTaBisiorT
co00ll KAHOHUYECKHE NTEPEMEHHBIE?

Yem xoprnoparuBHOe xpanwmmie naHHbix (Enterprise Data Warehouse,
EDW) npunnunuansHo otiauvaercs or «O3epa naHHbiX» (Data Lake) c
TOUYKH 3PEHUS CTPYKTYPHI, 11T NCIOIB30BaHMUs U 1IeJIEBOM ayIUTOPHUH?
[lepeuncnure MUHUMYM Y€ThIpE YPOBHS TUIIOBOM apXUTEKTYpPhl XpaHWIUIIA
JaHHBIX (OT MCTOYHUKOB /0 MOTPEOUTENS) U OOBSICHUTE HA3HAUCHHE CIIOS
Staging Area (mpomeXyTOYHOM 00J1acTH)

KoHTpoJibHbIe 3a1aHus:
3aiaHuA OTKPBITOT0 THIIA ¢ PA3BEPHYTHIM OTBETOM.

B Ttabnuue npuBeneHbl pe3yiabTaThl XUMHUYECKOrO aHaimu3a 32 o0pasloB

CJIAHIIEBBIX TMOPOJ Ha cojJiepaHue AByokucHu KpemHus (Si02 — X) U IBYOKHCH
ammomuaus (Al,O5 — ).

1

X Y ! X Y ! X Y X Y

578 172 | 9 | 539|161 |17 | 538|163 [25]|50.9|14.7

546 1179 10| 60 [ 148 |18 [531 | 172 [26|49.6[16.1

54.8 | 188 |11 | 56.2 | 17 |19 | 515|158 |27]52.2|19.5

51.7 1199 |12 | 552 | 178 | 20 | 54 15 [28[505]15.6

611 | 16 [13 533199 |21 |504]|144 (29]51.1)|18.1

623 | 178 |14 | 579 | 171 |22 | 53 | 153 |30|52.2|19,5

522 1188 | 15| 54 [ 15523533 |16.6 [31|49.2|157

V(N[OOI |WIN|F-

49.2 | 193 |16 | 52.6 | 176 | 24 | 51.6 | 14.9 [32]49.3|13.2

3amanue 1. [loctpouts nuarpammy paccessHus Jj1sl ITOW BHIOOPKH.

3amanue 2. Onpenenutb BEIOOPOUHBIE XapaKTEPUCTUKU: CPEIHEee, JAUCIIEep-

cH10, KO3 (PUIIMEHT KOPPEIISIIHH.

3aganue 3. [locTtpouTs nuarpaMmy paccesHusl U JBYMEPHYIO TUCTOTPAMMY .

Tema 2. MuoromepHasi Mmojesib J1aHHbIX. Apxutektypa OLAP - cucrem
KoOHTpoJIbHBIE BONPOCHI /i1l TPOBEICHHUSI OIIPOca:

Jaite omnpeneneHWe MHOTOMEPHOW MOJENM  JaHHbIX. Yem OHa
NPUHIMITHAIBHO OTJIMYAETCS OT pesiuoHHon Mmoaenu (3NF)?

Yto Takoe «dpakt» U «u3MepeHue» (pa3MEpHOCTb) B KOHTEKCTE
MHOoroMmepHoro ky6a (OLAP-xy6a)? IlpuBenure mnpumep s 3aaadu
«AHaIIN3 TIPOIANK.

Yro Ttakoe mepapxus B umaMepenuu? [IpuBenure mpuMep W3 U3MEPCHHUS
«Bpewms» (nampumep, ['on -> Kaptan -> Mecsir) u o0bscHHUTE, 3a4eM OHA
HY’)XKHA.

B dWem pasnuna mexnay cxemoir «3Be3ma» (Star Schema) um cxemoit
«Cuexunka»  (Snowflake  Schema)? HazoBute oaHO  rIaBHOE




npeumyiecTBo «CHEXUHKU» W OJIUH €€ HEAOCTaTOK MO CPAaBHEHHUIO CO
«3Be310i1»?

5. Onummre npobieMy MeIIeHHO MeHstouxcs usmepenuit (Slowly Changing
Dimensions).

KoHTpoJbHBIE 3aJaHUS:
3aiaHue OTKPBITOr0 THIIA ¢ PA3BEPHYTHIM OTBETOM.

3aganue 1. Ha 3aBojsie pa3spaboranbl 1Be HOBbIC TeXHOJIOTHHU T1 U T2, UTOOBI
OIICHUTh, KaK U3MEHUTCS JHEBHAsI TPOU3BOAUTEIBHOCTD MIPU MEPEBOJIC HA HOBBIC
TEXHOJOTWU, 3aBojA B TeueHue 10 gHel paboTal MO KaXIOH, BKIIOYas
cymiectBytomyto To. JIHEBHas NPOU3BOAUTEIBHOCTH B YCIOBHBIX €IMHHUIIAX
MIPUBOJUTCS B TaOJIHIIE.

No To T1 Tz No To T1 Tz

1 46 74 52 6 44 68 70
2 48 82 63 7 66 76 78
3 73 64 72 8 46 88 68
4 52 72 64 9 60 70 70
5 72 84 48 10 48 60 54

[IpoBeputh rUMOTE3y 00 OTCYTCTBUM BIHUSHUSL TEXHOJOTUHU Ha
MPOU3BOJIUTEIILHOCTD.

3aganue 2. B Tabnuiie nmpuBefeHa ypoxkaWHOCTH (1/Ta) YETHIPEX COPTOB
nieHulbl (4 ypoBHs ¢dakTopa A) C UCMOJIB30BAHUEM MSITH TUIOB yAoOpeHuit (5
ypoBHe# ¢aktopa B); nannsie nmomydensl Ha 20 y4acTKax OJMHAKOBOTO pa3Mmepa u
MOYBEHHOT'0 COCTABA.

®daxrop B - ®daxTop A - COPT NIICHUIIBI

THT YIOOpEeHHS Az Az As As Xio
B:1 19 25 17 21 20.5
B2 22 19 19 18 19.5
Bs 26 23 22 25 24
Ba 18 26 20 23 21.75
Bs 21 22 21 24 22
X 21.2 23 19.8 22.2 21.55

Hcnone3yss pe3ynbTaTbl AUCIHEPCHOHHOIO AaHAJIM3a, CHEIaTb BBIBOX O
BJIMSIHUU COPTA U TUIIA yIOOPEHUS Ha YPOKAUHOCTb.

PA3JIEJI 2. TEXHOJIOTMM UHTEJJIEKTYAJILHOTO AHAJIN3A
JAHHBIX

Tema 3. 3agaun u mogesam Data Mining
KoHTpoabHBIE BOIIPOCH! JUIS IIPOBEIEHUS OIPOCa:

1. B  ueM T[pUHUMNHAIBHOE  pa3jM4he  MEXIy  JECKPUITUBHBIMU
(omucarenbHbBIMU) M TNPEAUKTUBHBIMU (IIPOTHO3HBIMM) 3ajadamu  Data
Mining? IlpuBeautre mo oaHOMYy MpuMepy OM3HEC-3aayu ISl KaKJ10ro



THUTIA.

2. OObsicHUTE CYTh 33aJ]a4l «ITOMCK aCCOLIMATUBHBIX MpaBmi» (Association rule
learning). Yro Ttakoe "Support" (mommepxkka) wu  "Confidence"
(IOCTOBEpPHOCTH) MpaBHia Ha MPUMEPE KOP3HHBI MOKYINOK: «Ecnu Kymui
XJ1e0 ¥ Macyo, TO KyITUT MOJIOKO»?.

3. B dem 3akmouaercss (pyHIAMEHTAIbHOE pa3IUYhe MEXIYy OOYYeHHEM C
yuuteneM (supervised learning) m oOydenuem Oe3 yuutens (unsupervised
learning) B konTekcTe Data Mining?

4. 3agaya Data Mining MoXeT OBITh JECKPUNTHUBHON (OmMHUCATEeNbHON) WM
NPEIUKTUBHOM (MMporHO3HOM). OOBICHUTE pa3HUILY HA IPUMEPE ABYX 3ajad.

5. llpuBenure mnpumep 3amauun Data Mining, KoTopas OIHOBPEMEHHO
COJICP)KUT YEepPThI M KJIACTepPU3allMH, U KIacCHPUKAIMU. MOXET I OJHA U
Ta K€ MOJIeNb peuath 06e 3anaun? [losicHuTe.

KoHTpOoapHOE 3a1aHUE:!
3ajjaHne OTKPHITOI0 TUIIA ¢ PA3BEPHYTHIM OTBETOM.

3aganue 1. 3amyck u HaBuranus: uzyuute riaaBHoe okHO Deductor Studio,
Hanure nma"venu «Cuenapum» u «OT4YeThI».

3aganue 2. Umnopt nansbix: Co3gaiiTe HOBBIN ciieHapuit (kiaBuina F6 —
Mactep umnopta). HWMmopTupyiTe HeMOHCTpAllMOHHBIA Galn u3 Manku
C:\Program Files\BaseGroup\Deductor\Samples\*.txt uau *.xls.

3amanue 3. [lepBas Bu3yanuzaiusi: THocie HUMIOpTa MPUMEHUTE MacTep
Bu3yanu3anuu (kiasuiia FS). [TocmMoTpuTe, Kak OAHU U TE K€ JaHHbBIC BHITJISIAAT B
Bujie Tabumbl, guarpammel 1 OLAP-ky0a.

Tema 4. Metoab! u cpeacra Data Mining

KOHTpoJIbHBIE BONPOCHI /7151 TPOBEICHHSI OIIPOca:

1. Yem oTiMyaroTCs 3a/lauM KJIaCTEpU3alMM OT 3a/4ay Kiaccudukauuu B Data
Mining? [IpuBenuTe npumep Uil KaXXI0r0 TUIIA 33]1a4.

2. Uro Takoe «HTpomms» u «Information Gainy? Kak 3T mOHATHS
UCTIONB3YIOTCS TIPU TOCTPOCHUHU JepeBa pEeUIeHUi (Hampumep, alropuTM
ID3 wmu C4.5)?

3. Jlns gero MCIonb3yeTcs MeToj «rpedHeBoi perpeccun» (Ridge regression)
wm LASSO? Kakyro npoGnemy KiacCMYeCKON JMHEHHOW perpeccur OHU
pemaroT?

4. Onummrte Matpuity omuOok (Confusion Matrix). [lns 3amaun OuHapHOM
kinaccudukanuu oobsicauTe, uro Takoe: TP, TN, FP, FN, m kak Ha ux
OCHOBE BeIUHUCIIsICTCS MeTpuka F1-mepa.

5. Uro Takoe «QYyHKIUS aKTHBAIMM» M TPAAUCHTHBIA CIYCK B KOHTEKCTE
oOyuenust HeillpoHHoM cetu? HazoBure mnpodlieMy «3aTyXaroulero
IpaIuCHTa»?

6. OObsicHuTe cyTh MeTO/1a I1aBHbIX KoMIIOHEHT (PCA). Uem PCA otnuyaetcs
ot or6opa npuszHakoB (Feature Selection)?




7. KakoBbl KIIOUEBbIE OTJIMYMS B apXHTEKType U 3aJadyax MexXIy
WHCTPYMEHTAMH THTIA Pandas/Sci-kit learn (Python) u
cneruanu3upoBanHbiMu Bl-cpenctBamu (Hampumep, Tableau, Power BI)
JUTSL BBITTOJTHEHHSI aHAJI3a JJAHHBIX ?

8. Uro Takoe «mepeoOydenue» (overfitting) wmomenu? HazoBute Tpu
pa3IuuHBIX croco0a OOpbOBI C MepeoO0yueHHeM M KPaTKO OMMIIUTE, Kak
KaXXIbIH U3 HUX paboTaer.

KoHTpoJibHbIe 3a1aHus:
3aaHne OTKPBITOI0 TUIIA ¢ PA3BEPHYTHIM OTBETOM.

3ananue 1. Umnoprtupyiite nannbsie u3 daiina CreditSample.txt (u3 Samples
— cogepxut nons: ®UO, Bo3pacT, 0XOA, LeENb KpeauTa, MPOCPOUYKH, (aKT
nedonta). Ilpumenure 006padoTunk «PuabTpalus», 4To0bl pa3AeiUuTh KIUEHTOB
Ha nBe rpynnsl: «Momoasie» (10 30 net) u «OnbiTHBIE» (cTapie 30 ser).

3aganne 2. J[sg Kaxaou M3 ABYX TPYNN MOCTPOUTE OTIEIBHOE IEPEBO
pemenuii. B HacTpolikax Mactepa oopadoTku (F7) ykaxure:

e Bxoxausle nois: Bospacr, oxoxn, Lens, Ecte npocpouku.

e Brixognoe nose: Jlaate kpenut (Jda/Her).

e B napamerpax 00s3aTenbHO BKIIOUUTE (PuiakoKk «CTpOUTH JepeBO ¢ Oosiee
JIOCTOBEPHBIMU TIpaBWJIaMu B yliepO CJIOKHOCTU» (OTCEYEHHE BETBEM),
yTOOBI N30€XKaTh NepeoOyyeHus
3ananue 3. CpaBHUTE clIMCKU IpaBui (Busyanuzarop «llpaBuiay) s 1Byx

rpymi. [Tpumep BoiBona: «Eciu Jloxox > 50 000 — Kpenut JJA» padortaet mis
oOeux rpynn, a «Eciu EcTe_mpocpouku» sl MOJNOAEKH KpUTUYHEE, YeM JUIs
OMBITHBIX.

Tema 5. BuzyaubHblii anaau3 gannbix Visual Mining
KoHTpoJIbHbBIE BOITPOCHI JIJIS MPOBEICHHSI OPOCa:

1. Yem «Bu3yanbHbIM aHanu3 AaHHbIX» (Visual Analytics) npuHIMTIUATIBEHO
OTIMYaeTcss OT OObIYHOM «uH(popManmoHHOW Bu3yanuzauum» (Infovis) u
«CTAaTUYECKOW CTATUCTUYECKOM TpapuKm»?

2. OnummTe KIacCHUeCKUN «IMKJ BU3YaJIbHOTO aHaym3a» (Monens Keim). 13
KaKHX YEThIPEX OCHOBHBIX 3TANOB OH COCTOUT?

3. HazoBute Tpu OCHOBHBIE 33/1a4yH (LIE€JH), KOTOPbIE MPECIENyET BU3yalbHbIN
aHanu3 (Harpumep: oOHapy>KeHHe BBIOPOCOB, TIOUCK KJIACTEPOB, BHISIBICHHE
3aBUCHUMOCTEM).

4. Yto Takoe «arperarusi JaHHBIX» (aggregation) u «ouHHUHTY (binning) mpu
BU3YaJIbHOM aHaiu3e OosbliuX maccuBOoB? K demy NpHBOAUT arperarus
IPU U3yYEHUH pacipeieseHus IJIOTHOCTH (Mapaiokec aHcaMOJIs).

5. CormacHo wuccnenoBanusiMm Knupnenga wu  Makl'wia, pacnonoxure
CJIEIyIOLME BU3yallbHbIE KaHANbI (JIEMEHTbl KOJUPOBaHUS) MO yOBIBAaHUIO
TOYHOCTH BOCHPHATHS KOJMYECTBEHHBIX NAaHHBIX: YTOJ HakioHa, J[mHa
muHuy, [Inomans kpyra, [lonoxxenne Ha ob1ei mkane, [{BeToBoit OTTEHOK.



KoHTpoJbHBIE 3aJaHUS:
3aiaHue OTKPBITOr0 THIIA ¢ PA3BEPHYTHIM OTBETOM.

3amanue 1. Mmnoprtupyiite mo0oil miockuil daitn ¢ mponaxamu (ara,
Togap, Pernon, Cymma).

B macrtepe Buzyanuzanuu Beioepute « OLAP-kyO».

[leperammre mons: «Permon» u «Toap» B crpoku (Rows), «Cymma» B
nansbie (Data). [TocMoTpuTe Ha CyMMy POk B pa3pe3e PEruOHOB.

[Tpumenute puabTp MO AaTe (HaIpUMeEp, «TOIBKO MOCIEIHUN KBapTa»).

3ananue 2. [locne BbimosHeHUs 3a1anus 1 nepeiauTe Ha nmanenb «OT4EeTh.

[leperammre Mpimkoil (Drag&Drop) co3gaHHble BaMu y37bl CLUEHApHs
(MMIIOPT, IepEBO pPEIIECHU, BU3yalu3alii) B 00J1aCTh OTYETOB.

Coznaiite mnanku «Mcxomnele paHHbIe», «Mogenby, «['paduxku» wu
PAa3JI0KUTE Y3JIbI IO MAlKaM.

Coxpanure mpoekT (.das) u sxcnioptupyiire otuet (F8) 8 HTML unu PDF.

PA3JIEJI 3. PEHIEHUE OCHOBHBbIX 3AJIAY AHAJIN3A
NHPOPMALIMN

Tema 6. Knaccudukauus u perpeccust
KOHTpoaBHEIE BOMIPOCHI JUJIsl TPOBECHHUSI ONPOCa:

1. Yem nDpUHUIMNHAIBHO OTIMYACTCA 3ajada KilacCUPUKAIMU OT 3aJadyu

perpeccun?
2. B 3amaue OuHapHOW Kiaccuukamuu «OOHAPYKEHHWE MOIICHHHYECKUX
TpaH3akiuii» B BbIOOpkKe 99,8% Tpanzakiuit — dectHsle, 0,2%

MornreHHnueckre. Kakasi mpoOieMa BO3HMKAeT Mpu OOYyYEHUH MOJEIH Ha
TaKUX JAHHBIX?

3. Mogenp knaccudukanuu nokasaja Ha oOyuaromiel BeIOOpke Accuracy =
99%, a Ha TectoBoil — Accuracy = 72%. Kak Ha3bpIBaeTcs 3TO siBIeHUE?

4. Knaccubukamusi W perpeccusi OTHOCATCS K OOYYEHHIO C YUYUTEIEM.
Ha3zoBute rinaBHbIN KPUTEPUM, KOTOPBIA ONPEAEISAET, KaKyl U3 3THUX JBYX
MoOJIeNIeH CeayeT NPUMEHUTh K JaHHBIM?

5. llpencraBbre, 4YTO OaHK CTPOUT MOACHID IS KPEAUTHOTO CKOPHHTA
(peuienue: on00OpUTH/OTKA3aTh). SIBJISIETCS JIM ATa 3aja4ya KiaccuduKauen
WJIU perpeccucii?

KoHTpOoJIBLHBIE 3a1aHUS:
3aaHue OTKPBITOr0 THIA ¢ PA3BEPHYTHIM OTBETOM.

3amanne 1. Ckauaiite @aitn Upuceltxt (0OBIYHO COAEPKUT TOJIS:
JUTMHA/ITUPUHA YallleTUCTHKA U JIeTIeCTKa, COPT).
3anyctute Mactep oopabotrku (F7) — rpynna Data Mining — Jlepeso



peuIeHU.

B nactpoiikax ykaxure: noie «Copt» (Species) kak «Boixognoe» (Target),
OCTaJIbHBIE YHUCIIOBBIE MO — Kak «Bxomgueie» (Input) .

[Toctporite nepeBo u usyuute «lIpaBmra» (Rules). Bel momkHBI yBUIETH
noruky: «Ecnu qiuna senectka < 2.5 cm, To 3TO Setosay.

3amanne 2. Ummoptupyiite daitn CreditSample.txt (maHHBIE O 3aeMITUKAX:
BO3pacT, JOXO/, IeNb KpenuTa, GaxT nedonra).

[TocTpoiuiTe nepeBo pemeHuu, riae «/laBate Kpeaum» — BBIXOJHOE MOJIE.

Ucnone3yiite mactep o00pabOTKu g (UIBTpAlMM JAHHBIX (Tpynmna
«Ouuctka JnaHHbIX» — «®DunbTpanusy). CoznaiiTe ABE BETKU CLEHAPUS:
«AxTtuBHbIe» (10 40 net) u «IlaccuBHBIE» 3aEMIIUKH.

[Ipoananu3upyiite, OTIMYAIOTCS JIM MPAaBUIA BbIJAYM KpeauTa sl Pa3HbIX
BO3PACTHBIX Py

Tema 7. Ilouck accouMaTUBHBIX NPABUJI
KOHTpoJIbHBIE BONPOCHI /1151 TPOBEICHHUS OIIPOCa:

1. JlaiiTe ompeneneHUe accoUMAaTUBHOMY IMpaBuiy B Bujae X=Y. Uro
O3HAuYal0T AHTELEJCHT (JieBasg 4acTh) M KOHCEKBEHT (IIpaBasi 4acTb) B
KOHTEKCTE aHaJIn3a NOTPEOUTEIBCKON KOP3UHBI?

2. O0ObsicHUTE (U3MUECKUI CMBICH TpEX KIIOUEBBIX METPHUK: MOJAJEPIKKA
(support), noctoBepHocTh (confidence) u mudr (lift).

3. [lpuBenutre mpumep JABYX TpaBHI, KOTOPbIE HWMEIOT  BBICOKYIO
JnocTOBEepHOCTH (confidence), HO TIPU ATOM SIBIAIOTCA O€CHOJIE3HBIMU WJTU
BBOJISALIIMMU B 3a0JTy>KJICHHUE.

4. B dyem 3akirovaercsl TJaBHbIM MNpUHOUI PabOThl airoput™a Apriori
(«<aHTUMOHOTOHHOCTh TOJEPKKU»)? [loyemMy S3TOT MNPUHUMUIT MO3BOJISET
COKpaTUTh Nepedop KaHAUIaTOB?

5. HazoBuTe 1Ba OCHOBHBIX HelOCTaTKa ajaropurma Apriori. B kakux cimydasx
(XapakTepUCTUKU JaHHBIX) 3TUX HEJOCTATKU CTAHOBSITCS KPUTUYECKUMH, U
QITOPUTM TIepecTaeT padoTaTh dPHEKTUBHO?

KoHTpoabpHBIE 3a1aHNUS
3ajjaHne OTKPBHITOI0 THUIIA C PA3BEPHYTHIM OTBETOM.

3aganue 1. HaifTu cBA3M MexXay TOBapamH (3HAMEHUTBIN MPUMEP «IUBO U
MOATY3HUKW).

e 3arpy3uTe TpaH3aKIUOHHBIN (DAl (TaHHBIE YEKOB: HOMED YeKa + Ha3BaHUE
ToBapa). B mMacrepe mmmopta oOs3aTenbHO ykaxkute st monst «Homep
yeka» Tin — «Mnentudukarop tpanzakuuu (ID)», ayig Ha3BaHus TOBapa —
«nEMEHT.

e 3amycture 00paboTKy «ACCOLMATUBHBIE TTPABUIIAY.

e Hactpoiika napameTpoB: 3amaiiTe MHHUMAJIbHBIA YpPOBEHb MOJJIEPKKU
(Hampumep, 20%) u JIOCTOBEPHOCTH (Hampumep, 50%).



[ToskcnepumenTupyiite ¢ nuppamMu, 4YTOOBI YBHUIETb, KAaK MEHSETCA

KOJIMYECTBO HAWJIEHHBIX MTPABUJL.

[Ipoananusupyiite pe3ysabTaT BO BblOBepax «llomynsipuble HaOOpBD U
«/lepeBo npaswm». Halinure npaBuio ¢ caMmou BBICOKOM JOCTOBEPHOCTBIO.

Tema 8. Kitacrepusanus

KOHTDOJ'IBHBIG BOIIPOCKHI IJI IIPOBCACHUSA OIIPOCA.

1. JlaiiTe omnpezesieHUe KJIaCTEPU3ALIH.

2. YUem 3amauva KjacTepus3allid MPUHIUIIMAIBHO OTJIIMYAETCS OT 3ajadd

KJIacCU(UKAIIMA B MAIITUHHOM O0y4YEeHHUH?

Ha yem ocHOBaHO 00beAMHEHUE OOBEKTOB B KJIACTEPHI?

Kakyio maremMaTHyeckyio Mepy 4Yalle BCEro HCIHOJB3YIOT MJis OICHKU

«0M30CcTH» OOBEKTOB B €BKJIMAOBOM IPOCTPAHCTBE M INOYEMY €€ HEJb3d

UCTIONIb30BATh /ISl KATErOPHAIbHBIX JAHHBIX ?

5. UTo Takoe «KecTKas» U «Msrkas» (HedeTkas) kinacrepusauusa? Ilpusenure
IpUMEp AITOPUTMa [Tl KaKI0TO THIIA.

6. B ueM pa3Huiia MeXmy arjJoMepaTHBHBIM (BOCXOIAIINM) W JHUBU3HBHBIM
(HUCXOIAIIMM) TOAXOJAaMU B HepapXuueckoil kiactepuzanuu? UTo Takoe
JIeHaporpamma?

7. HazoBuTe Ba moaxo/1a K OLIEHKE KavyecTBa Kiactepuzanuu. B yem pasznuiia
Mexay BHemHuMH (external) u BHyTpeHHuMmu (internal) meTpukamu
OLIEHKU?

B~ w

KoHTpoabHBIE 3a1aHUS
3ajjaHne OTKPBHITOTO THUIIA C PA3BEPHYTHIM OTBETOM.

3aganue 1. BeimenuTe OJHOPOJHBIE TPYNIbl PECHOHACHTOB (KJIACTEPhl) U
OMUCaTh UX MOPTPET.

Hannple: daiin ompoca cTyAeHTOB (AHKETHpOBaHHE.tXt): BO3pacT, Kypc,
JIOXOJ CEMbM, BpeMs B COICETIX, YCHEBAEMOCTb, YJOBIETBOPEHHOCTH
CHEUHUATBHOCTBIO.

e 3amyctute Mactep oOpaboTku — Kiactepuszanus — BbiOeputTe «K-
Meansy» (Meton K-cpennux).

e Hactpoiite mapameTpbl: YKOKHUTE KOJIMYECTBO KIACTEPOB (HArpuMmep,
nonpoOyiite oT 3 10 5).

e OrtkpoiiTe pe3yibTaT BO BhIoBepe «Tabmuiia conmpspKeHHOCTH» WITU
«Buzyanuzaiust K1acTepoB»

3amanue 2. Onpenennre, KaKOM KiIacTep MOay4duil HazBaHHe « OTINYHUKN
(BBICOKas yCIIEBAEMOCTh), KakOH — «3aBcerjarad colceTei» (MHOro BPEMEHH B
UHTEpHeTe), a Kakol —  «Ckentukw» (HHU3Kas  yJIOBJIETBOPEHHOCTH
CHEIUATBHOCTHIO).



5.3. OmuH WM HECKOJIBKO TEMAaTHYECKUX OJOKOB JTUCITUTIIMHBI
3aBepIIAIOTCS KOHTPOJbHOW Toukoii mo paszgeny (mamee — KT). Tekyrmii
KOHTPOJIb YCIIEBAEMOCTH MO JUCIMIUIMHE MPEAyCMaTpUBAET HEe MeHee 2 (JIByX) U
He 6osee 10 (necaru) KT B TeueHue nepuojia OCBOSHUS TUCITUTUTMHBI.

MakcumanbHOE KOJMYECTBO OaioB 3a jro0oi Tum pador B pamkax KT
coctasisieT 100 (cTo) 6aios.

Pacnipenenenne BecoBbix koddduimentoB no KT B pamkax Tekyiiero
KOHTPOJISL yCTIEBAEMOCTH TI0 TUCITUTIIINHE M (hOPMYJIBI pacueTa:

Hanmeno MakcumanbsHoe Koaddumuent Beca PesynbTar
BaHUeE KOJINYECTBO KOHTPOJIbHON TOUKU KOHTPOJIbHOMN
KOHTpOJ | OajuioB 3a paboTy TOYKH,
BHOU B pamkax KT, Y4aCTBYIOIIHMN B
TOYKHU KOTOPOE MOKET (bopMHpOBaHUU
Ha0OpaTh CTYJCHT WUTOTOBOU OaJITILHOM
OLICHKH IO
JUCLUIIIIMHE
KTNel 100 0,12 12
KTNe2 100 0,12 12
KTNe3 100 0,12 12
Utoro: X 0,36 36

dopMyna pacyera pe3yJibTaTa KOHTPOJIbHON TOUKHU:
Pesynbrat KoHTpOJBbHOM ToOukH = KonuecTBo 6aiiioB 3a paboTy B paMKax
KT X KoaddurueHnt Beca KOHTPOJIbHON TOUKH.

5.4. ®opMmbl TEKYLIErO KOHTPOJIS YCIEBAEMOCTH OOyYarOUIMXCsl B paMKax
KT u TunoBeie OLIEHOYHBIE MAaTEPUAIIBI:

KontpouabHast Touka Nel.
3ananme 1. B Tabn. mpencraBieHbl daHHbIE 12 OMBITOB, MPOBEICHHBIX B

uyxo3e «bepe3oBckuii» BopoHekckoro Arpo yHUBEpCHUTETA.

HOMep X1 Xo X3 X4 X5 X6 X7

OIIbITA
1 282 30 17,3 65,3 65,4 20 50
2 326 80 20,2 61 43 17 80
3 374 76 18,9 73 131,6 17 46
4 374 109 18,8 66 55,1 17 40
5 424 104 18,1 72 171,9 11 84
6 522 99 22 62,1 46,6 14 61
7 212 30 19 73,2 95,7 20 50
8 411 50 17,3 66,3 119,7 14 52




9 164 30 17,3 65,3 65,4 20 50
10 411 50 17,3 66,3 149,1 14 52
11 438 102 18 69,3 63 21 65
12 364 69 22 76 219 12 70

HccenenoBarh 3aBUCHMMOCTD YPOXKAWHOCTH CEMSH JIFOLEPHBI OT CIEAYIOIIUX

(bakTopoB:

1) X1 - KOJIMYECTBO OCAIKOB B IEPHOJ CEHTIOPH -20 ampes (Mi1);

2) X2 - koau4decTBO ocaakoB B mepuos 20 anpens -20 mas (mi);

3) X3 -Temmneparypa Bo3ayxa B ¢ase nupereHus (C0);

4) X4 -oTHOCHTENbHAS BIAKHOCTh Bo3Iyxa B (asze nuereHus (%);

5) X5 -koau4ecTBO 0CaaKOB B (hase 1BETCHUS (M),

6) X6 -Temneparypa noussl Ha rryoune 20 cm 20 mas (CO);

7) X7 -BoicoTa pactenus 20 Mast (MM)

3aganue 2. VIMeroTCA JaHHBIE N0 CEJIBCKOXO3SAWCTBEHHBIM IMPENIPUATHAIM

obJiacTu ¢ pa3InuHor (popMoit COOCTBEHHOCTH.

BreneM cnenytoiye nepeMeHHbIE:

OOPMA — opranuzaiimoHHO-TpaBoBas (popMa npearnpusiTus:
OAQO — OTKpBITBIE aKIIHOHEPHBIE 00ILIECTBA,

3A0O — 3aKkpbIThIE aKIIMOHEPHBIC OOIIECTBA,

K — k01x0385I,

CX VYI'OJ] —mnomaap celbCKOX03sIMCTBEHHBIX YTOJINM, Ta,
OCH_®OH]J] — cTouMOCTh OCHOBHBIX CPEJICTB, THIC. PYO.,
[TPUBBIJIb — mipubbLIb/yOBITOK, THIC. PYO.,

N3 AEPXXKHW — uznepku mpou3BOACTBA, THIC. pyoO.,

3AP_TIJI — cpenneronoBast 3apaboTHas miata paboTHUKA, PYO.
OLEeHUTH 10 UMEIOIIUMCS TaHHBIM (PAKTOPHI, OKA3bIBAIOIINE CYIIECTBEHHOE

BJIUSHAE Ha BEJIMYMHY 3apabdOTaHHOM IUIAaThl, MOJIy4YaeMoil pabOTHHUKaMU
CEIBCKOXO3SIMCTBEHHBIX TPEANPUATUN

KourpoabHast Touka Ne2,
[Tpenocrapnsercs Habop nmanubix (telecom_churn.csv), comepsxarniuii

uHpopmanuio o 5000 kMeHTax TeleKoM-onepaTopa.

3ananue 1.

Nmnoptupyiite qanasie u3 CSV-¢aiina. Ykaxute KOppEeKTHBIE TUITBI MOJIEH
B COOTBETCTBUU C ONMCAHUEM.

Ucnonb3yss Buzyanuzatop «Tabmuma» u  «Cratuctukay, MOpOBEIUTE
MEPBUYHBIN aHAIN3:

Onpenenute AOIIO0 KJIUEHTOB, MOKUHYBIIUX KOMITAHHIO.

BrisiBUTE 110715 ¢ IPOITYLIEHHBIMU 3HAYEHUSIMH.

Cdopmupyiite OTYET 1O pe3ysibTaTaM MEPBUYHOTO aHAIN3a

3amanue 2.
O6paboraiite npomyiieHHble 3HaueHust B mojie TotalCharges (3amenute

MEAUaHHBIM 3HaquI/ICM) .

[Ipeobpa3yiiTe kaTeropualibHble TIEPEMEHHbIE B 4YHCIOBOM (opmar c



noMoIiplo obpaboTunka «IlIpeoOpazoBanue naHHbix — KoaupoBanue» (s
OWHApHBIX MMOJIeH ucoNb3ylTe 3aMeHy Y es/No Ha 1/0) .
[TpoBeppTe W yCTpaHHUTE BBIOPOCHI B YHCIOBBIX TOJSX C IOMOIIBIO
«Ouuctka nanueix — [lapuuansHas 06paboTkay
3ananue 3.
Pazbeiite manHbpie Ha oOyuaromryto (70%) m tectoByro (30%) BBIOOpKH
(cnocob — «CiyyaitHO»).
[Tpoananu3upyiTe MOTYyICHHYIO MOJIETH C IIOMOIIBI0 BU3YaTU3aTOPOB:
o «/lepeBo pemeHnit» (IPOCMOTPUTE CTPYKTYpPYy, TNPOAHATUZUPYUTE
rIyOuHYy);
o «IIpaBuna» (M3yunTe U3BJICUEHHBIC MTPaBUIIa KJIACCU(UKALINN);
¢ «3HAYMMOCTH aTpuOyTOBY» (OIpeneauTe Ton-5 (GaKkToOpoB, BIUMIOMIUX HA
OTTOK)

Kontpouabnasi Touka Ne3.

[MpenocraBnsercs ¢aiin market basket.csv, cogepxamuii manusie o 10 000
TpaH3aKIUAX (YeKax) MPOIYyKTOBOro MmaraswHa. dopmar JaHHBIX — JiBa TOJIS:
TransactionID u Product. Criricok ToBapoB B acCOpTHMEHTE (Bcero 45 mo3uiuii).
Jlannabple comepkaT MH(OPMAIMIO TOJBKO O TOBapax B YeKe — Kakaas CTPOKa
COOTBETCTBYET OJTHOMY TOBAapy B OJTHOM YEKE

3ananue 1.
Nmnoptupyiite nanusie u3 CSV-(aiina ¢ TOMOLIBI0 MacTepa UMIIOPTA.
K y3ny ummnopra no0aBbTe 00pabOTUMK «AccolMaTUBHBIE NpaBuiia». Ha
Iare HaCTPOWKHM Ha3HA4YCHHs MoJiel ykaxwure: TransactionlD — waentudukartop
TpaH3akiuu; Product — 31eMeHT TpaH3aKIuH.
Hacrpoiite mapamerpsl anroputma Apriori:
e MunuManbHas noaaepxka — 3%;
MaxkcumanbHas noaaepxkka — 50%;
MunumanbsHas qoctoBepHocTh — 40%);
MakcumanbHas goctopepHocth — 100%;
MakcumanibHasi MOITHOCTh MHOXECTB — 4 (OrpaHMYEHHUE JIUHBI
TOBapHBIX HAOOPOB)
3amycTtute 00paboTKy U MPOAHATUZUPYUTE MOTYyUEHHBIE PE3YIIbTaThl
3amanue 2.
Hcnone3yiiTe cleyromme BuU3yalu3aTopsl sl aHanuza. Omnpenenute
MHO>KECTBO COCTOSIHUN M BBIXOJIHBIC 3HAUCHUS JIJIs1 KaXKI0TO COCTOSTHHUSI:
o [lonmynspueie HAOOPHI.
e JlepeBo mpaBui).
e Yro-ecin
e OueHka npaBuiI 1o JUPTy
3amanue 3.
Ha ocHOBE BBISIBIICHHBIX aCCOLMATUBHBIX MPABHII TPEIOKHUTE:



1) 2 pexoMeHAanMM IO pPa3MENICHUIO TOBAapOB Ha TIOJIKaX (Cross-
merchandising);

2) 2 akmmm thna «Kaxnomy, kymuBmemy A m B — TtoBap C B
MOTAPOK/CO CKUIKOW»;

3) IIporHo3 — Kakue TOBaphl MOKHO PEKOMEH/IOBATh KIIMEHTY, KOTOPBIT
yKE€ UMEET B KOP3MHE TOBAPHI U3 BALIETO IIPUMEPa



6. Dopmbl NPOMENHCYMOUHOU ammecmauyuu, Kpumepuu u uwiKaia
OUEeHUBAHUS, MUNOBbIE OUYECHOYHbIE MAMEPUATbL O OUCUUNTUHE

6.1. [IpomexxyTouHasi aTTecTainus MPOBOAMTCS B (opme HsK3aMeHa B
MepBOM  ceMecTpe B  NHUCbMEHHOW dopme. OOydaromuiicss  mosydaer
HK3aMCHAIIMOHHBIM OWJIET C BapuaHTamMu 3ajaHui. OOydJarouuicst MoJydaeT
YUCThIE MapKHUPOBAaHHBIC JIMCTHI OyMard s 3aIlucei, 3aTeM NPHUCTYMHaeT K
BBITIOTHEHHIO. Heo0xoauMo 1aTh OTBET B MMMCHbMEHHOM BHJIE, TTOJAPOOHO HU3J10KUB
XOJ MBICJIEH.

6.2. Tunosble OICHOYHLBIC MAaTCpPHUAJIbL HpOMG)KYTO‘IHOﬁ aTrTcCTalluu.

PA3JIEJI 1. TEXHOJIOI'MA MHOI'OMEPHOI'O
CTATUCTHYECKOI'O AHAJ/IU3A UHOOPMAIIUAN

Tema 1. BBenenune B npeamer. Opranuzanus XpaHUJINIIA JAHHbBIX.
OIIK-3.1

DK3aMEeHAIIMOHHEIE BOIPOCKHI:

1. Yem MHOTOMEPHBIN CTAaTUCTHYECKHUI aHalW3 MPUHUUIHAIBHO OTJIMYACTCS
OT OJTHOMEPHOTO?

2. llpuBenmure mnpuMep 3amadd, KOTOpas TMPUHIUIUAAILHO HE pelaeTcs
OJTHOMEPHBIMU METOaMHU.

3. B yem cyTh nepexona K TiaBHbIM KOMIOHEHTaM? Kak MHTepHpeTupyroTcs
«coOcTBeHHbIe uncna» W «Harpy3km» (factor loadings) m kak mo HuUM
OTIPEJICITUTh, CKOJILKO TJIABHBIX KOMITIOHEHT CJIETyET OCTaBUTh B MOJIETTHU .

4. Tlouemy mpu pocTe uucia Tpu3HakoB (p) OonbmMHCTBO MeTtogoB MCA
CTAJIKUBAIOTCS C TpyAaHocTsmu? HazoBure nBa croco6a OOpbObI C 3TUM
adexToM (peayKIus pa3MEepHOCTH U PETYIIAPU3AIIIS).

5. Kak dopmynupyercs 3aaya MOMCKa MAKCUMAJIbHOM KOPPENALNH MEXKIY
IByMsi HabopaMu MpU3HaKoB (MHOXecTBaMH X U Y)? YUTo mpeacTaBisior
co00l KaHOHUYECKHE MTEPEMEHHBIE?

6. Uem xopnopatuBHoe XxpaHuiuiie naHHbix (Enterprise Data Warehouse,
EDW) npunuunuansHo otinuvaetrcs oT «O3epa ganubix» (Data Lake) c
TOYKH 3pEHUS CTPYKTYPHI, 1€ NCTIOIBb30BaHMUs U 1IEJIEBOM ayIUTOPHUH?

7. Tlepeuncnute MUHUMYM Y€THIPE YPOBHS TUIIOBON apXUTEKTYPhI XPaHUIIHUIIA
JAHHBIX (OT UCTOYHUKOB JI0 MOTpPeOUTENsi) U OOBSICHUTE Ha3HAYCHUE CIIOS
Staging Area (mpomMeXyTOYHOM 00J1acTH).

[IpakTHdeckoe 3aaHue K OuIery:
NmeroTcss paHHble: 5 BOMNPOCOB aHKEThl (omeHku ot 1 go 7) mo 6
PECIIOHICHTAM.




N =

PecnoHgeHT | 3apnnaTta | Konnektne | Kapbepa | Harpyska | Ycnosus Tpyaa
1 5 6 4 3 5
2 4 5 3 4 4
3 6 7 6 2 6
4 2 4 2 5 3
5 5 5 5 3 5
6 3 6 3 4 4

BBIMHUCTUTE KOPPEIAIMOHHYO MAaTPHILY.

HaiiTi coOCTBeHHBIE YMCIa ¥ BEKTOPHI KOPPEISAIIMOHHONW MATPHIIHI.
OnpenenuTh KOJIMYECTBO TIJIABHBIX KOMIIOHEHT Mo Kputeputo Kaiizepa
(cobcTBeHHOE 3HaUeHHUE >1).

JlaThb coziep>KaTelIbHYI0 HHTEPIIPETALINIO BbIICIEHHBIX (PAaKTOPOB

Tema 2. MHoromepHasi Mojae/b JaHHbIX. Apxutrektypa OLAP -

cucrem. OIIK-3.1

QKBaMeHaHI/IOHHBIG BOIIPOCHI.

1. JlaiiTe ompezaeleHue MHOTOMEPHOM MoOJAENW  JaHHBIX. YeM oOHa
MPUHIIMITHATBHO OTJIMYAETCS OT persinonHoi moaenu (3NF)?

2. Uto Takoe «dakt» © «u3MEepeHue» (pasMEpPHOCTb) B KOHTEKCTE
MHoroMepHoro ky6a (OLAP-xy6a)? IlpuBenure mnpumep s 3aaadu
«AHaIN3 IPOIANK.

3. Uro Takoe mepapxusi B m3mepenuu’? [IpuBeamre mpumep U3 U3MEPEHHUS
«Bpems» (Hanpumep, ['on -> Kaptan -> Mecsi) u 00bSICHHUTE, 3a4€M OHA
HYKHa.

4. B dem pazHuna Mexay cxemoil «3Be3ma» (Star Schema) u cxemoi
«CHexunaka»  (Snowflake  Schema)?  HasoBure  onmHO  rjiaBHOE
npeuMyiecTBo «CHEXUHKW» U OIAWUH €€ HEJAOCTATOK IO CPaBHEHHUIO CO
«3Be3101»?

5. Onummure pobiaemy MenaeHHo MeHstonuxcs n3mepenuii (Slowly Changing
Dimensions)

[IpakTryeckoe 3a/iannue K OUJIeTy:
HNmeroTcst 1aHHbIe 0 8 KBapTUPAX.
Keaptupa | Lena (Tbic. | Mnowaab Konnuectso Jtax | PacctosaHwe go meTpo
$) (M%) KOMHaT (MUH)
1 120 70 3 5 10
2 95 55 2 3 20
3 160 90 4 7 5
4 75 45 1 2 25
5 140 80 3 6 8




85 50 2 4 15

105 65 2 1 12

150 85 4 8 6

no

[TocTpouTs ypaBHEHUE NWHEWHON perpeccuu (Hampumep, B EXcel wim
Python).

[TpoBepuTh 3HaUNMOCTh K03 Punrenton (p-value, t-cratuctuka).
Paccuutate VIF (variance inflation factor) mnsa kaxmgoro ¢gakropa. Caenatb
BBIBOJ] O MYJIbTHKOJIJTHHEAPHOCTH.

Yaamute oauH w3 (GakTOpoB (€CIM €CTh MYJIBTHKOJUIMHEAPHOCTH) U
MOCTPOUTH HOBYIO MOJICTIb.

CpaBHUTH CKOPPEKTUPOBAHHBIN R? UCXOIHON M HOBOW MOJIEIN

PA3JIEJI 2. TEXHOJIOI'MA UHTEJUIEKTYAJIBHOI'O AHAJIN3A
JTAHHBIX

Tema 3. 3agaun u mogean Data Mining. OIIK-3.1

QKBaMeHaHI/IOHHBIe BOIIPOCHI.

B ueM mpuHIMNIUAIBHOE pa3IudYUe MEXY TECKPUITUBHBIMU
(omucatenbHBIMH) U MPEAUKTUBHBIMU (TPOTHO3HBIMU) 3aauamMu Data
Mining? [IpuBenuTe no ogHOMY IpUMEpPyY OM3HEC-3a1a4u JJI KaXKI0TO
THIIA.

OOBsicCHHUTE CYTh 3a/1a4M «TIOUCK aCCOIMATHBHBIX MpaBmi» (Association rule
learning). Yto Takoe "Support" (mognepxkka) u "Confidence"
(TocTOBEPHOCTH) MpaBUjIa Ha MIPUMEPE KOP3UHBI OKYTIOK: «Ecmu kymumn
XJ1e0 ¥ Macyo, TO KyIUT MOJIOKO»?.

B gewm 3akmiogaercs GpyHaaMeHTaIbHOE Pa3IMuUe MEXKIY 00yIeHHEM C
yuuteneM (supervised learning) u odyuenuem 6e3 yuurens (unsupervised
learning) B koHTekcTe Data Mining?

3amaua Data Mining MOXeT ObITh IE€CKPUITHBHOM (OMUCATEHHOMN) UITH
MPEAUKTUBHON (MpOTHO3HON). OOBSICHUTE pa3HUILY HA IPUMEPE IBYX 3ajad.
[TpuBenute npumep 3amauu Data Mining, koTopasi 0/THOBPEMEHHO
COJIEP>KUT YePThI U KIIACTEPHU3ALIMU, U KiIaccupukarmu. MoxeT i oJHa U
Ta e MoJIeNb pemath 00e 3amnaun? [losicauTe.

[IpakTrUyeckoe 3a/iaHue K OUJIeTy:
Crenepupyiite npoctyro Tabsmiy B Excel nin bioknote (Tabyssinms):

Mecsay, | Pacxoa_Ha_peknamy (py6b) Mpoaaxw
(py6)

1 1000 10000

2 1500 13500

3 2000 16000

1) HoGaseTe 10-15 cTpok.




2) Nmmnoprupyiite ¢ain. Yoeaurech, uro noie «lIpomaku» vMMeeT THIl
«HempeppiBabiin» (Continuous).

3) Bribepure «Mactep o0pabotkm» -> «Data Miningy» -> «JIuHeitHas
perpeccusi». B kadectBe «3aBucuMOW mepeMeHHOI» (Output)
ykaxure «lIpomaxu», B kauectBe «BxomoB» (Input) —
«Pacxon_Ha_ pexiamy».

4) Wcnonp3yiite Buszyammsartop «Uro-ecmm» (What-If). Iloncrasbre
3HaueHue pekyiamMHoro Owomxkera 5000 py0. BO BXOJHOE MOJNE U
OCMOTPHUTE, KAKOM MPOTHO3 IO MPOJakaM BbIIACT CUCTEMA.

Tema 4. Metoasnl u cpeactBa Data Mining. OIIK-3.1

3K3aM6HaHI/IOHHBIe BOIIPOCHI.

. UeMm oTiauyaroTCcs 3aaud KJIAcTEpU3alMM OT 3aAad Kiaccupukauuu B Data
Mining? [IpuBenuTe npumep Uil KaXKI0ro TUIIA 33]1a4.

. Uro Takoe «3HTponus» H «Information Gain»? Kak 3Tu mnoHsATHA
UCIIOJB3YIOTCS MPU MOCTPOCHUU JepeBa pElICHUM (Hampumep, ajJropuTMm
ID3 unu C4.5)?

. s gero ucnomnb3yercsi MeToJl «rpedHeBoi perpeccun» (Ridge regression)
nmu LASSO? Kakyro npoOieMy KilacCHUE€CKOW JTMHEHHON perpeccuu OHU
pemarT?

Omnummre matpuily ommbok (Confusion Matrix). s 3agaun OuHapHOU
Kinaccudukanuu oowsicaute, uro Takoe: TP, TN, FP, FN, u kak Ha ux
OCHOBE BbIUHUCIIsieTCsl MeTpuka F1-mepa.

. Uro Takoe «GyHKIUS aKTHBAIMKW» W TPATUCHTHBIA CIYCK B KOHTEKCTE
oOyuenust HeilipoHHod cetu? HaszoBure mnpobiieMy «3aTyXaromIero
rpagueHTa?

OO0Bsicaute cyTh MeToa riaaBHbIX KOMIOHEHT (PCA). Uem PCA otnuuaercs
ot otbopa npusHakos (Feature Selection)?

KakoBel KJTIOUEBBIE OTJIMUMSA B ApPXHTEKType H  3agadax MEXIy
WHCTPYMEHTaMH THTA Pandas/Sci-kit learn (Python) u
cnenuanu3upoBanHbiMu Bl-cpenctBamu (Hampumep, Tableau, Power Bl)
JUTSI BBITIOJTHEHUS aHATHM3a JTaHHBIX ?

. Uro Takoe «mepeoOyuenue» (overfitting) wmomenu? HazoBute Tpu
pa3TUYHBIX COc00a OOpHOBI ¢ TMEepeoOdydeHHeM U KPaTKO OMUIIHUTE, Kak
KQKJIbIM U3 HUX paboTaerT.

[TpakTHyeckoe 3ajaHue K Ouiery:

[Toctpoutps MoOJENb, OLIEHHWBAIOIIYIO BEPOSTHOCTH HEBO3BpATa KpEauTa.

Ncxonnnie nannsie: daitn «KpenutHas ucrtopus» (Hanpumep, scoring.txt).

1) Y6enurech, uto nenesoe nosie «IIpocpoukay numeer tun «Kateropusy».

2) B macrepe oOpaboTku BeiOepuTe «Data Mining» — «Jloructuueckas
perpeccusi». Ykaxkute «lIpocpouka» Kak 3aBHCHMas TepeMeHHas
(Output). Ocranbublie ot — BxoAnHsie (Input).




3) Ucnonw3yiite Busyanuzatop «YUrto-ecnm» . IloacraBbTe 3HAUYECHHS
«MOJIOJIOW KJIMEHT C HU3KHUM JIOXOJOM» U «IOKHJIOW KIMEHT C BBICOKUM
JIOXOJ0M» ¥ CPaBHHUTE BEPOSTHOCTH JAe(OIITa.

Tema 5. Buzyanbublii anaau3 gauubix Visual Mining. OIIK-3.1

DK3aMeHAIIMOHHBIE BOIIPOCHI:

1. YUem «Bu3yanbHbId aHanu3 gaHHbIX» (Visual Analytics) nmpuHImMIMamIbzHO
OTJINYAETCsI OT OOBIYHOU «WH(popMarmoHHOW Buyanmu3anuu» (Infovis) u
«CTaTUYECKOU CTATUCTUUECKOUN rpadukm»?

2. OnuimTe KJIaCCUYEeCKUM «IMKJI BU3yallbHOTO aHanu3ay (Monens Keim). 13
KaKUX YEThIPEX OCHOBHBIX 3TANOB OH COCTOUT?

3. HazoBute Tpu ocHOBHBIE 337auM (1[€1H), KOTOpBIE MPECiIeayeT BU3yalbHbIN
aHanu3 (Harpumep: oOHapy>KeHHE BHIOPOCOB, MMOUCK KJIACTEPOB, BBISIBICHHE
3aBUCUMOCTEIN).

4. Yto Takoe «arperanusi JaHHBIX» (aggregation) u «OMHHUHI (binning) npu
BU3YaJIbHOM aHanu3e OonblIux maccuBOB? K deMy NpHBOIWT arperanus
IIPU U3yYEHHUH pacpeiesieHus IJIOTHOCTH (TTapaioKe aHcaMOJIs).

5. CormacHo wuccinenoBanusM KnuBnenga u  Makl'wiia, pacnosioxure
CJICAYIOIINE BU3yaJbHbIE KaHAJbI (3JIEMEHTHI KOJUPOBaHUSI) IO yOBIBAaHUIO
TOYHOCTH BOCHPHATHS KOJMYECTBEHHBIX NAaHHBIX: YTOJ HakiIoHa, J[imHa
munuy, [Inomans kpyra, [lonoxxenne Ha obmiel nikane, [[BeToBoit OTTEHOK.

[IpakTryeckoe 3a/laHue K OUJIeTy:
[Toctpouts MHOTOMEpHBIE KYyO (OLAP) mist ObicTporo aHainvza mpojax u
BBISIBJICHUS «y3KHX MECT» 0€3 HCIIOJIb30BaHMSI CIIOKHBIX aJITOPUTMOB.
Ucxonnwie panubie: [emo-daitn «IIpomaxxku marazuna» (0ObBIYHO €CTh B
samples) wm co3gaiite cBoii CSV ¢ momsamu: [lara, ToBapuas rpymnma, Peruon,
CymmMma_npopax, KonugecTtso.
1) Ummnoptupyiite dait.
2) C nomorsio «Mactep 00paboTku» co3maite «OLAP-ky0O» .
3) Otkpoiite Bu3yanuzarop «Tabmuia». Haiiaure camyio yOBITOYHYIO
TOBApHYIO TPYMITy B KOHKPETHOM PETHOHE.

4) HUcnonp3yiite «Cpe3» (Slice) mo mare, 4TOOBI MOCMOTPETh TUHAMHUKY
TOJIBKO 32 MOCJICAHUN KBAPTAL.

5) Omnummnre, KakoW TOBap M B KAKOM PETHOHE TPeOyeT HEMEIJICHHOIO
BHUMaHHS PYKOBOJICTBA HA OCHOBE BHU3yaJIbHOTO aHAJIN3a Ky0a.

PA3/IEJI 3. PEIIEHUE OCHOBHBIX 3AJIAY AHAJIN3A
NH®OPMAILINHU
Tema 6. Knaccugukanus u perpeccusi. OINK-3.1
DK3aMEHAIIMOHHBIE BOIIPOCHI.

1. Yem nDpUHIUNHAIBHO OTJIMYAETCA 3a7ada KiaccUuPuKaluu OT 3ajauu
perpeccun?



2. B 3amaue OuHapHO#N KiaccuPuKanuu «OOHAPYKEHUE MOIICHHUYECKUX
TpaH3akuuii» B BbIOOpke 99,8% Tpanzakumii — dyectHble, 0,2% —
MmomieHHu4eckrne. Kakas mpoOiema BO3HHKAeT MpH OOyYEHHH MOJEIHM Ha
TaKuX TaHHBIX?

3. Monenp kimaccudpuKaluu Mokaszaja Ha oOydvaromiel BeIOOpke Accuracy =
99%, a Ha TectoBOil — Accuracy = 72%. Kak Ha3bIBaeTcs 3TO siBieHuUE?

4. Knaccupukanus © perpeccus OTHOCATCA K OOYYEHHIO C YUYUTEIIEM.
HazoBuTe TNaBHBIA KPUTEPUI, KOTOPBIH OMpeeseT, KaKyl U3 3THX JBYX
MOJIeJIeH cleyeT MPUMEHUTH K TaHHBIM?

5. IlpencraBbre, 4TO OaHK CTPOUT MOACTH JUIS KPEAUTHOTO CKOPHUHTA
(pemieHue: og00pUTH/OTKA3aTh). SIBJISICTCS JIM ATa 3ajadya Kiaccupukaimei
WJIK perpeccuei’?

[IpakTHyeckoe 3ajaHue K OUierTy:
Nwmerores nannbie 0 10 kamenTax (oOyyaroiasi BRIOOpKa):

Knnent | oxoa (TbiC. Crax paboTbl Bo3pact | Joar no apyrum Knacc
py6.) (net) KpeavTam
1 90 5 32 10 0
2 45 1 25 50 1
3 120 10 45 5 0
4 60 2 30 40 1
5 80 4 35 15 0
6 40 1 22 60 1
7 110 8 41 0 0
8 55 2 28 45 1
9 95 6 38 8 0
10 50 1 24 55 1

1. PaccuutaTh nuHEHHYIO TUCKpUMHHAHTHYIO (yHKuio (JIID) Bpyunyto uin
¢ nmomotipio ITO (Excel, R, Python).

2. KnaccudumupoBaTh HOBOrO KJIMEHTA ¢ napamerpamu: noxon = 70, ctax = 3,
Bo3pact = 31, gour = 25.

3. O1eHUuTh TOYHOCTH MOJICIN Ha 0OydJaroliei BhIOOpKe (MaTpHIla OMMIOO0K)

Tema 7. Ilouck accounaTuBHbIX npasui. OIIK-3.1
DK3aMEHAIIMOHHBIE BONPOCHL:

1. JlaiiTe ompeneneHUe accoUMaTUBHOMY IpaBuiay B Buae X=Y. Uro
O3HAYarOT aHTeleAeHT (JieBas YacTh) W KOHCEKBEHT (IpaBas d4acTh) B
KOHTEKCTE aHaJIn3a MOTPEOUTEIbCKON KOP3UHBI?

2. O0bsicHuTe (UBUYECKUM CMBICT TpeX KIHYEBBIX METPUK: MOJIEpIKKa
(support), nocroBepHocts (confidence) u mudt (lift).

3. [lpuBeautre mpumep JABYX MpaBWJ, KOTOpPblE HMMEIOT  BBICOKYIO




=

w

JTOCTOBEpHOCTH (confidence), HO TIPU ATOM SBIAIOTCA OECMOJIE3HBIMU HJIH
BBOJISIIIIMMU B 3201y KICHUE.

B uyem 3akmiouaeTcss TiaBHBIA MPHHIMI pabOThl ajaroputMa Apriori
(«QaHTUMOHOTOHHOCTh MOAJIEPKKU»)? [loueMy STOT HPUHIUIT TO3BOJISIET
COKpaTHUTh Nepedop KaHAUIATOB?

HazoBuTe 1Ba OCHOBHBIX HEJOCTaTKa anroputMa Apriori. B kakux cimyuasx
(XapaKTepUCTUKH JTAaHHBIX) dTUX HEIOCTATKUA CTAHOBSTCS KPUTHUYCCKUMU, U
aNTOPUTM IlepecTaeT padoTaTh 3HPEKTUBHO.

[IpakTHyeckoe 3a/iaHue K OUJeTy:

Ucxonubie panubie: Daitn TpaH3akuuii MarazuHa. OH J1OJKEH
coaepkath aBa ctojoma: ID ueka um Tomap. (BaxHo: B MacTepe MMIOpPTa
cronOiyy ID yexka HasHaubTe THN «MneHTUPUKATOp TpaH3AKIUKW» , a
ctos01y ToBap — THIT «DJIEMEHT).

1) 3amycture Mactep 00pabOTKM W BBIOCPUTE «ACCOIMATHBHEIC

MpaBUIIay.

2) Hactpoiite metpuku. 3anaiite ITomnepxky (Support) ot 20% 10 60%

u JloctoBepnocts (Confidence) ot 40% n0 90%. 310 oTCEUET peaKue

Y HEHAJIC’)KHbIC MPaBUIIA.

3) [MocmoTtpuTe, Kakhe TOBapbl (MM couyeTaHHS W3 2-3 TOBapoOB)

BCTPEUAIOTCS Yalle BCETO.

4) HaitnuTe MpaBuiio ¢ cCaMOil BBICOKOH JIOCTOBEPHOCTBHIO.
5) Caenaiite CKpUHIIOT BU3yanu3aTopa «JlepeBo mpaBuim» U 00BICHUTE,

KaKOM TOBap SIBJISETCS «IKOpemM» (Hampumep, «Xied» TSIHET 3a co0oi

«Macnoy).

Tema 8. Knacrepuzanus. OIIK-3.1
DK3aMEHAIIMOHHLIE BOTIPOCHI:

JaiiTe onpeneneHne KaacTepu3alunu.

Yem 3ajaya KiacTepu3ali NPUHIUIUAIBHO OTIMYAaeTCs OT 3aJayu
KJIacCU(pUKAMK B MAIIMHHOM OOYYEeHUU?

Ha ueM ocHOBaHO 00beIMHEHNE OOBEKTOB B KJIACTEPHI?

Kakyro MmareMaTHdeckyro Mepy 4Yalle BCEro MCHOJIB3YIOT Uil OLICHKH
«0MM30CcTH» OOBEKTOB B €BKJIMAOBOM IPOCTPAHCTBE M MOYEMY €€ HeJb3s
WCITOJIB30BATh JJI KAaTErOPHAJIBHBIX TAHHBIX?

Uto Takoe «kKecTKas» U «MArkas» (HeueTkas) kinacrepuszauusa? [IpuBenure
IPUMED ANTOPUTMA IS KKJI0TO TUIA.

B yem pasHuIla MEXIy arJioMEpaTUBHBIM (BOCXOISAIIMM) M JWBHU3UBHBIM
(HUCXOASIIMM) TMOAXO0JaMU B MepapXuueckoi kiactepuzanuu? Yto Takoe
JIeHaporpamma’?

HazoBute nBa moaxoja K OLEHKE KauyecTBa KilacTepusaluu. B yem pasHuiia
Mexnay BHemHMMH (external) u BHyTpeHHuMHu (internal) meTpukamu
OIICHKU?



IIpakTHUECKOE 3a/IaHUE K 6I/IJ'ICTVZ

MMeroTcs JaHHbIe 0 7 pernoHax 1o 3 nokazarensiM (YCIOBHBIE €IMHULIbI)

PernoH | CpeaHeayLueBom YpoBeHb 6e3paboTtuubl | VIHBeCTULMM B OCHOBHOM
Jilo) (o))} (%) KanuTan
A 35 5.2 12
b 42 4.1 18
B 28 7.0 7
r 45 3.8 22
il 31 6.5 10
E 38 4.5 15
X 22 8.2 5
1. HopMmupoBath faHHbI€ (Z-OIICHKA).
2. BwmomaauTh Knactepu3aiuio Metoaom k-cpenaux (k=3).
3. WHTepnpeTupoBaTh MOTYUYECHHBIE KIACTEPHI.
4. Buzyanu3upoBaTh pe3yJbTaT Ha IUIOCKOCTH TIEPBBIX JBYX TIJIaBHBIX

KOMIIOHCHT.




6.3.

Kpurepun u mkana onenuBanusa Ha ocHoe bPC.

CooTBeTCTBHE TOCYJAPCTBEHHOM IIKAJIbl OLICHUBAHUS aKaJeMHYECKON
ycrieBaeMocTH U mikainel ECTS npu sx3amene

Ounenka no
mkaae ECTS Cymma 6a/110B 3a Ounenka no
BCe BH/BI y4eOHOH rocy1apcTBEeHHOM
JEeATEeIHLHOCTH mKaje Ompenenenne
OTIIMYHOE BEITIOJTHEHNE c
A 90 - 100 «OTIHYHOY HE3HAYNTEIHLHBIM KOJINYECTBOM
HETOYHOCTEH
B IIEJIOM TIPaBUIILHO BBITIOJTHCHHAS
B 80— 89 pabota c HE3HAYUTEIHHBIM
KOJIMYECTBOM OIIHOOK
«Xopo1iIio» (0 10%)
B IIEJIOM TIPABUIILHO BBITIOJTHCHHAS
C 7579 pabota c HE3HAYNTENBHBIM
KOJIMYECTBOM OIIHOOK
(mo 15%)
D 70_74 HEIUIOXO, HO CO 3HAYUTEIHHBIM
YV JIOBCTBOPHTEHHOY KOJIMYECTBOM HEIOCTATKOB
B 60— 69 BEITIOJTHEHHE YIOBJICTBOPSIET
MHHUMAJTbHBIC KPUTEPHU
FX 35-59 C BO3MOXKHOCTBIO TIOBTOPHOH C1a4n
«He c 00s13aTEILHBIM TIOBTOPHBIM
F 0-34 YAOBICTBOPUTCIBHO» | yr3vyepmem JTUCITUTITHBI

(BBICTaBIISIETCS] KOMUCCHEH)




6.4. Omnucanue JONOJHUTEIBHBIX MaTE€pUAIOB U  000pYyIOBaHUS,
HEOOXOAMMBIX JJIs1 BHITTOJIHEHUS IPOBEPOUYHBIX 3aIaHHM

Kommnbrotep ¢ omepanuonnoit cucremorr PEJ[ OC mmu MS Windows, Ha
koTopoMm ycraHoBieHsl P7-Oduc wmmm MS Office, Deductor Academic -
OecruiaTHas Bepcus aHaauTH4ecKoi matdopmer Deductor.

7. Memoouueckue mamepuaiibl N0 0C60EHUIO Oucuunﬂuubl

[Tonydenune yriayOaeHHBIX 3HAHUNM MO U3y4aeMOW IAUCHUILIMHE JOCTUTAETCS
3a CUET JIOMOJHUTENIbHBIX YacOB K ayTUTOPHOU paboTe CaMOCTOSTENIbHON paboTh
CTYICHTOB. Briaensemble yachl 11e1€co00pa3HO UCIONIb30BaTh JJIsi 3HAKOMCTBA C
JIOTIOJIHUTEIBHON HAayYHOU JIUTEpaTypoil o npoOieMaTuKe AUCHUIUIMHBI, aHAIn3a
HAay4YHBIX  KOHLENUMW U  COBPEMEHHBIX  IIOAXOAOB K  OCMBICICHUIO
paccmartpuBaeMbix mpobiieM. K camocTtodrensHOMY BHAY pabOThl CTYJIEHTOB
OTHOCHUTCS paboTa B OMOIMOTEKaxX, B 3JIEKTPOHHBIX TOMCKOBBIX CUCTEMaX U T.II. 110
cOopy MaTrepuasioB, HEOOXOIUMBIX JIJIsl MPOBENEHUS MPAKTUYECKUX 3aHATUN WU
BBITIOJIHEHN KOHKPETHBIX 3aJaHW IIPEnoAaBaTels MO H3YyYaeMbIM TEMaM.
CTyIeHTBl MOTYT YCTAaHOBHUTH AUAJIOT C IIPENOAABATEIIEM, [T0Iy4aTh KOHCYJIbTAlUN
II0 BBIIOJIHEHUIO 3aJaHuid. B KkadecTBe OIIEHOYHBIX CPEACTB HA MPOTSKECHHUH
CEMECTPA UCTIOJIB3YIOTCSA TECTOBBIE U MHBIE 3aJaHUS.

OO0yuyenne mno aucuumianHe «COBpEMEHHbIE TEXHOJIOTMHM  aHaJIM3a
uHbOpMaIMKy) TpeanoaraeT u3yuyeHne Kypca Ha ay JUTOPHBIX 3aHATUAX (JIEKLIHH,
IPAKTUUECKHUE 3aHSTHUSI) U CAMOCTOSITENIbHYIO0 paboTy CcTyAeHTOB. lIpakTuueckue
3aHATUS JUCLMIUIMHBI MPEIoiaraloT MX MPOBEACHHE B Pa3IMUHBIX (opMax ¢
LIEJIBIO BBIABIICHHS IOJIYYEHHBIX 3HAHWM, YMEHUH, HAaBBIKOB M KOMIIETCHUUU C
IPOBEJCHUEM KOHTPOJIBbHBIX MeponpusThil. C 1enbio oOecrneyeHus: yCHEeIIHOro
OOy4eHHs] CTYJIEHT JOJDKEH TOTOBUTHCS K JEKLUHH, MOCKOJIbKY OHa SBISETCS
BaKHelen (opMoi opraHu3ali y4eOHOro npouecca, NoCKOJIbKY:

— 3HAKOMUT C HOBbBIM yqe6HBIM MaTCpUaJIOM;

— pa3bsACHSIET y4cOHBIC JIEMEHTHI, TPYAHBIC ISl IOHUMAaHHS,
— CUCTeMaTH3UPYyET YUeOHBIH MaTepHal;
— OPUEHTUPYET B y4eOHOM mpoliecce.

PaGora o0yyaroierocs Ha JIEKIIUH.

Cnymanue M 3amuch JIEKUWWA — CIIOKHBIA BHJI BY30BCKOWM ayJIMTOPHOM
paGotbl. BHuMaTenbHOE CiyIIaHue M KOHCHEKTHPOBAHME JIEKIMU Mperosiaraet
MHTCHCUBHYIO YMCTBEHHYIO JIeTEIbHOCTh oOydwaromerocsi. KpaTtkue 3ammcu
JIEKIMH, X KOHCIIEKTUPOBAHHE MOMOTAaeT yCBOUTH y4eOHbIM maTtepuan. KoHncrekr
ABJIICTCSL TIOJIE3HBIM TOI'ZA, KOTJAa 3alMCAaHO CaMO€ CYIIECTBEHHOE, OCHOBHOE U
C/IENIaHO 3TO CaMUM O0YyYarOIIUMCH.



[IoarotoBKa K OpaKTUYECCKUM 3aHSITHUSIM.

[ToAroToBKY K KaXIOMY MPAaKTUYECKOMY 3aHATHIO KaKIBIA OOydaroNIHiAcs
JOJDKCH HA4aTb C O3HAKOMIICHMs C IUIAHOM, KOTOPBIM OTPaXkaeT COACpIKAHUE
IIPEMIOKEHHOW TeMbl. TIIarenpHOE NMPOAYMBIBAHUE UM U3YyYEHHE BOIIPOCOB IUIAHA
OCHOBBIBAETCSI Ha MPOpabOTKE TEKYLIEro MaTepuaia JIEKLUH, a 3aTeM H3yuYeHHs
00s3aTebHON U JOTIOJTHUTEIBLHOM JIMTEPATYPbI, PEKOMEHOBAHHYIO K TaHHOM TEME.
Ecimn nmporpaMMoil JUCHUIUIMHBI IIPEAYCMOTPEHO BBIIOJHEHUE IPAKTUYECKOTO
3aJlaHMsl, TO €ro HeOOXOJUMO BBIIOJHUTH C YYETOM MPEAJIOKEHHON MHCTPYKIHH.
Bce HOBbIE MOHATHS MO M3ydyaeMOW TeMe HEOOXOJUMO BHECTH B IJIOCCAapuil,
KOTOPBIH 11e51IecO00pa3HO BECTH C CaMOr0 Havajla U3ydeHus Kypca. Pesynbrar Takoi
paboThI JOJKEH MPOSIBUTHCS B CIOCOOHOCTH 00YyYaroIerocs CBOOOIHO OTBETUTh Ha
TEOPETUYECKUE BOMPOCHI NPAKTUYECKOTO 3aHATHUSA, €r0 BBICTYIUICHUU U y4acTUU B
KOJUIEKTUBHOM  OOCYXJIEHMM  BOIPOCOB  HM3y4aeMOW TEeMbl, IpPaBUJIbHOM
BBITIOJTHEHUH MPAKTUYECKUX 3a/IaHUi M KOHTPOJIbHBIX padoT.

CTDVKTVDa IIPAKTHYCCKOI'O 3aHATHA:

B 3aBucuMoCTH OT coiep)kaHus M KOJHWYECTBa OTBEJICHHOTO BPEMEHH Ha
M3YUYCHHUE KaKJIOM TEMbl MOXKET MPAKTUYECKOE 3aHATHE COCTOSITh U3 YETHIPEX-TISTH
qacTeu:

1. YcrHsIii onpoc.

2. OOcyX/IeHUe TEOPETHUUYECKUX BOMPOCOB, OIMPEICICHHBIX MPOrpaMMOil
JTUCIUTUIAHBI.

3. BrImonHeHHe NPaKTUYECKUX 3aJlaHUd ¢ TIOCISAYIONUM pa3z0opoM
MOJIYYCHHBIX ~ PE3yJbTaTOB WM  OOCYXKIEHHE  IPAKTUYECKOTO  3aJIaHMs,
BBITIOJTHEHHOTO JIOMA.

4. IloxBeneHne UTOrOB 3aHIATHSL.

PabGoTa ¢ JUTEPATYPHBIMU UCTOUYHHUKAMU.

B mpouecce NOATOTOBKM K MPAKTUYECKUM 3aHATHSAM, OOy4aroUIMMCs
HEoOX0auMO 00paTuTh 0c000€ BHUMAHUE HAa CaMOCTOSATENBHOE W3YyYEHHUE
PEKOMEH/IOBAaHHOW y4eOHO-METOJAMYECKON (a TakkKe HayyHOW W TOIMYJISIPHOM)
muteparypbl. CamocrosiTenbHas paboTa ¢ ydyeOHUMKaMH, Y4E€OHBIMH IOCOOUSIMHU,
Hay4HOW, CIIPABOYHOM M MOMYJIIPHOM JIMTEPATYPOU, MaTEpUAIAMH TIEPUOANIECKUX
u3faHuii  u  VIHTepHeTa, CTaTUCTUYECKMMHU JaHHBIMU SIBIsieTCsl HauOosee
3pGEKTUBHBIM  METOJOM  TMOJY4YeHHs]  3HAHWM, TO3BOJISIET  3HAYUTEIHHO
aKTUBU3WPOBATh TpOIECC OBJIaaeHus uHGoOpMamumen, crnocobcTByeT Oosee
riyOOKOMY YCBOEHHMIO M3y4aeMOro marepuaia, (popMupyer y oOydyarommxcsi CBOE
OTHOILIEHHE K KOHKpPETHOH mpolOieme. bonee riybokoMy pacKpbITHIO BOIPOCOB
CIOCOOCTBYET 3HAKOMCTBO C JIOTIOJTHHUTEIBHOW JIMTEPATypOH, PEKOMEHIOBAaHHOU
npernojaBaTesieM,  YTO  TO3BOJseT  OOydaloUuMMcs  MPOSBUTH  CBOIO
WHAVBUAYAIbHOCTh B paMKaxX BBICTYIUICHHS HA 3aHATUSAX, BBISIBUTH IIUPOKUN
CIIEKTP MHEHHUH 10 U3ydyaeMou mpolseme.



8. YuebHnast Jurepatrypa ]| pecypchl HH(OPMALIMOHHO-
TeJIECKOMMYHUKAUUOHHOM ceTu HTEepHeT

8.1. OcHoBHas IuTEpaTypa

1. ['onuapenko A. H. MHOrOMepHBI CTaTUCTUYECKHUM aHANIN3 ;| y4eOHO-
Metoauaeckoe mocooue / H. I'. . — Mocksa : MUCHUC, 2022 — Yacte 1 — 2022.
— 53 ¢.— Tekct : anextpoHHbI // JIaHb : 37eKTPOHHO-OMOIMOTEYHAsT CHCTEMA.

— URL: https://e.lanbook.com/book/263435 (nara oOpamenus: 13.05.2026). —
PesxuM gocTyma: yIsl aBTOpHU3. TOJIb30BATEIICH.

2. ['onuapenko A. H. MHOroMepHbIN CTaTUCTUYECKUN aHAIIA3 : YYEOHO-
Metoauaeckoe mocooue / H. I'. . — Mocksa : MUCHUC, 2022 — Yacte 2 — 2022.
— 70 c¢. — Texkcr : 25eKTpoHHBIN // JIaHb : 3JIEKTPOHHO-OMOIMOTEUHAS CUCTEMA.

— URL.: https://e.lanbook.com/book/263438 (mata obpamenus: 13.05.2026). —
Pexum moctyna: ass aBTOpU3. OJIB30BATENECH.

3. [Ipo3opoga, JI. 0. [IpakTukyM 1Mo CTATUCTUYECKUM METOJIaM aHaIn3a
JaHHBIX U TexHonorusiM Data Mining : yue6Hoe nocodue / JI. FO. [Ipo3opoBa. —
[Tepmp : TTHUITY, 2023. — 139 c. — ISBN 978-5-398-03091-4. — Tekcr :
ANEKTPOHHBIN //  JlaHb : 3nekTpoHHO-OMOMMoTeuynas cucrema. — URL:
https://e.lanbook.com/book/416468 (mata oOpamenus: 13.05.2026). — Pexum
JOCTYyIA: JUIsl aBTOPU3. MOJIb30BaTENEH.

4, Mopo3zos, II. E. Beixog u3 HayyHOro 3acTosi: O HEOOXOJIMMOCTH
UCIIOJIb30BaHUs TexHosoruu Data Mining B Hayke TPyJIOBOTO TpaBa : MOHorpadus
/ TI. E. Mopo3oB. — Mockaa : IIpocmekt, 2019. — 120 ¢. — ISBN 978-5-392-
30788-3. — TekcT : anmeKkTpoHHbIH // JIaHb : 27IeKTpOHHO-OUOIMOTEYHAsI CUCTEMA.
— URL: https://e.lanbook.com/book/181091 (mata oOpamenus: 13.05.2026). —
Pexum noctyma: A aBTOpU3. MOJIb30BaTENCH.

8.2.  JlomomHuTenbHAS IATEpATypa

S. Makmanos, A. B. TexHOnOrMM MHTEIIEKTYAJIbBHOTO aHAJIN3a TAHHBIX
: yae6HOe mocobue / A. B. Makmanos, A. E. XypaBneB. — 2-e¢ usm., crep. —
Cankt-IletepOypr : Jlamp, 2022. — 212 c. — ISBN 978-5-8114-4493-9. —
TekcT : anexTpoHHbIN / Jlanb : s1mekTpoHHO-OMOIMOoTeuHas cucrema. — URL:
https://e.lanbook.com/book/206711 (mata oOpamienus: 13.05.2026). — Pexum
JOCTYyTIA: JIsl aBTOPU3. MOJIb30BaTENEH.

6. OCHOBBI aHajM3a JAaHHBIX U WHTEIIEKTyaJbHBIE CUCTEMBI | yu4eOHOe
nocodbue s By3oB / C. H. Kocaukos, A. JI. 3onkun, ®@. P. Axmaaynaun [u ap.].
— Camnkr-IlerepOypr : Jlanp, 2025. — 176 c. — ISBN 978-5-507-50239-4. —
TekcT : anexTpoHHBIN // Jlanb : 37mekTpoHHO-OMOIMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/440060 (mata oOpamienus: 13.05.2026). — Pexum
JOCTYyTIA: JIsl aBTOPU3. MOJIb30BaTENEH.

1. MakmanoB, A. B. TexHOTOTMY UHTEIUIEKTYAJIbHOTO aHAJIN3a JaHHBIX
: yuebHoe mocobue / A. B. Makmanos, A. E. XKypasneB. — 2-e usn., crep. —
Cankrt-IlerepOypr : Jlanwp, 2022. — 212 c. — ISBN 978-5-8114-4493-9. —



TekcT : anexkTpoHHbIN // Jlanb : 37MeKTpoHHO-OMOIMoTeuHass cucrema. — URL:
https://e.lanbook.com/book/206711 (nmata oOpamenms: 13.05.2026). — Pexum
J0CTyMa: JIJIsl aBTOPH3. TOJIb30BaTEINCH.

8. MockButuH, A. A. Jlanaple, wHPOpMAIHS, 3HAHUS: METOJOJIOTHSI,
Teopusi, TexHomoruu / A. A. MockBUTHH. — 2-€ u31l., crep. — Cankr-IleTepOypr :
Jlanb, 2023. — 236 ¢. — ISBN 978-5-507-45865-3. — Tekcr : 2aeKTpOHHBIH //
Jlanb : AJIIEKTPOHHO-OMOIMOTEeUHAs cucrema. — URL.:

https://e.lanbook.com/book/288968 (mara oOpamenus: 13.05.2026). — Pexum
J0CTyMa: JIJIsl aBTOPH3. TOJIb30BaTEINCH.
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1. Konctutynus Poccuiickoit @enepanuu. — TekeT : 3€KTpOHHBIN
Il Caiir [Ipesuaenra Poccuiickoit denepanuy. — URL:
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Q. Mamepuanvno-mexnuueckasn oasa, uH@popmayuonnsvle
mexHoN02uU, nPopammuoe odecneuyenHue u UHQOOPMAUUOHHbBIE CHPABOYHDbLIE
cucmemol

MarepuanbHO-TEXHUYECKOE 00eCrieueHNe TUCIUIUTMHBI BKIIIOUAeT B ce0sl:

- JIGKIIMOHHBIC  AyJUTOPHH, OOOPYIOBAaHHBIE  BHICONMPOCKIIMOHHBIM
o0OpylOBaHUEM JIsi  Tpe3eHTalMid, CpeICTBaMU 3BYKOBOCIPOHW3BEICHUS,
DKPaHOM;

- TIOMEIIEHUS JJIsS TPOBEACHUS CEMHUHAPCKUX W TMPAKTHYCCKUX 3aHATHH,
o0opynoBaHHbIE YyueOHON MeOEbIO.

JucuumnuHa noiiep kaHa COOTBETCTBYOIIMMH MIPOrPaMMHBIMH
npoaykramu C otkpbiToii unensueii: PEJl OC, P7-O¢uc, Deductor Academic.

By3 oOecneunBaeTr Kaxmoro oOydarmierocss pabodyuM MECTOM B
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KOMITBIOTEPHOM KJIacC€ B COOTBETCTBUU C OOBEMOM HM3y4daeMbIX JAMCIMILINH,
oOecrieuynBaeT BBHIXOJT B c€Th VIHTEpHET.

[Tomemenust s CaMOCTOSATENBHONM pabOThl OO0ydYaIOMUXCS BKIIOYAIOT
CJIIEAYIOIIYI0 OCHAIEHHOCTH: CTOJIBI ayJUTOPHBIC, CTYJbs, JTOCKH ayIAUTOPHBIE,
KOMIBIOTEPbl C TMOJKIIOYEHUEM K JIOKaJbHOW CETH HMHCTUTYyTa ()4
KOMITBIOTEPHBIX ayauTopuid) u MaTepHeT. [[ns m3ydeHus y4eOHOU TUCITUTUTHHBI
WCITOJIB3YIOTCSI aBTOMATU3UPOBaHHAsI OMOIMOTeUHass HH(DOPMAIMOHHAS CHCTEMA U
AJIEKTPOHHBIE OMOIMOTEUHBIE CUCTEMBI.



