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Jucnummaa b.1B.07

oOy4Jaronmxcs CJIEIYIOILUX

1. IlepeyeHb MIAHUPYEMBIX Pe3yJabTATOB 00y4eHHUS 110
AUCHHUIIMHE, COOTHECEHHBIX C IIJIAHMPYEMBbIMHU Pe3y/JIbTaTaAMH OCBOCHHS
o0pa3oBaTeJbHON NMPOrPaMMBbI

po(ecCUOHaTbHBIX KOMITETEHIINNA:

«AHaIN3 JaHHBIX»
YHUBEPCAIbHBIX,

obOecrieunBaer (OPMHUPOBAHUE Y

obmenpodeccrnoHaIbHBIX u

OT®/TP® u
PEKBH3HUTHI
IIC

Kon
KOMIIETEHI]
1707

HaumeHnoBanue

KOMIICTCHIIUHA

Kona
HHAUKATOPA
JOCTHKEHUSI

KOMIIEeTeHII Nl

HanmenoBanue
HHJAUKATOpA
JMOCTHKEHUSA

KOMIIEeTeHI Ml

Oo0pa3oBaTesibH
blii pe3yJibTaT

VK-2

CnocobeH
YIPaBIIATH
IIPOEKTOM Ha
BCEX DTamax ero
JKA3HEHHOTO
LUK

YK-2.1

OneHuBaeT
pecypcHoe
obecneueHne
MIPOEKTa C Y4ETOM
IOCJIEIOBATEIHLHO
CTH DTAIIOB €T0
JKM3HEHHOTO
LMKJIA

YK-2.1. 3-1.
3naem
OCHOBHBIC
TIPOIIECCHI
(3amav) u
OCHOBHbIE
OTpaHUYCHUS
npu pazpaboTke
MIPOCKTA;

VK-2.1. 3-2.
3naem
OCHOBHBIE BUJIBI
OpraHu3alui,
OPraHu3aluOHH
O-IIPaBOBbIE
bopmbI
OpraHu3aLui;

VK-2.1. 3-3.
3naem
HUCTOPHIO, MECTO
U POJTb
nH(OpMaITMOHH
BIX TEXHOJIOTHH
B JKH3HU
00111eCTBa U B
npodeccruonab
HOM
JIeITEIILHOCTH.

VK-2.1. V-1.
Ymeem
BBIJICNIATh
npobiemy,
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OTIpeIeNIATh
nepeyeHb
HEOOXOINUMBIX
pecypcoB u
CYIIECTBYIOIINX
OTpaHUYCHUHN
MIPH pealTi3aIiu
IIPOEKTA;

VK-2.1. V-2.
Ymeem
HpI/IMeHSITB
METOJINKH
OILICHUBAHUA
3KOHOMHYECCKOT
0 COCTOSIHUS
OpraHu3aINH;

YK-2.1. V-3.
Ymeem pemats
MIOBCE/THEBHBIE
UH(POPMALIMOHH
bI€ 3a/1a4H.

D/04.8

Metonoior
AYeCcKas U
HCCIIenoBaT
eJIbCKast
JIeSITETLHOC
Tb B
obnactu
onpeaerneHn
b
CTOMMOCTCH

T1Kc-1

Cnocoben
000CHOBBIBATh
AKTyaJIbHOCT,
TEOPETUIECKYIO
u
MIPAKTHYCCKYIO
3HAYUMOCTh
n30paHHOI
TEMbI HAy4YHOTO
HCCIICIOBAHUS

I1Kc-1.1.

OO00CHOBBIBAET
AKTyaJIbHOCTh
BBIOpaHHOW TEMBI
HAYYHOTO
HCCIIEIOBAHUS

IIKc-1.1. 3-1
3Haer
HopmaTtusHbIe
MIPaBOBBIE aKThI
B o0J1acTu
OILICHOYHOM
JIEATEIHHOCTH

ITIKc-1.1. V-1

Ymeer
paszpabaThIBaTh
porpamMMBbI
METOIO0JIOTHYECK
X
HUCCIIENOBAHUNA B
obiactu
onpeeneHus
CTOUMOCTEH

IIKc- 1.2

Pa3zpabarreiBaer
nporpammy
NPOBE/ICHUS
UCCIICIOBAHMUS

IIKc-2.1. 3-1
3Haer
HopmaTtuBHbIE
MIPaBOBBIE aKThI
B 0o01acTu
OILICHOYHOH




JIEATEIILHOCTH
[MIKc-2.1. V-1

YMmeer
HCITOJI30BaTh
BI:I‘II/ICJII/ITG.HBHy
10 W  HHYIO
BCHOMOFaTeJIbHy
o TEXHHUKY,
CpEIICTBA CBSI3U

2. O0beM U MeCTO IMCHUILIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOM
NMPOrpamMmmabl

Hucuunnuua b1.B.07 «AHanu3 gaHHBIX» MpenojgaeTcs B 4 ceMecTpe o
ouHOM (popMe 00yueHus u 3 cemecTpe 1o 3a09HOM hopMe 0OyUIEHUSI.

O6mas Tpynoemkoctsh b1.B.07 «AHanu3 JaHHBIX» COCTABISET 3 3a4ETHBIX
equuull — 108 ak. gacos.

KonnuecTBo akageMUueCKUX 4acoB, BbIJICJICHHBIX HA KOHTAKTHYIO paboTy
C mpernojaBaTeieM s o4HOM (GopmMbl oOydeHus, 29 aK. 4acoB: JEKIHMOHHBIE
3aHATHS — 6 ak. Yaca., TaOOpaTOpHbIE 3aHATHUS — 6 aK. YacoB, MPAKTUYECKHE
3aHsTHS — 8 ak. yaca. CamocTrosiTenbHast paboTa cocTaBiseT 79 ak. 4acos.

KonudecTBo akageMU4eCKUX 4acoB, BBIJICIICHHBIX HA KOHTAKTHYIO paboTy
C mpemnojaBaTesieM s 3a09Ho (hopmbl 00ydeHus1, coctaBisieT 10 ak. 4acos:
JIEKIIMOHHBIC 3aHATUS — 4 aK. yaca., JJabopaTOpHbIEe 3aHSTHS — 2 aK. 4acos,
MPAKTUYECKUE 3aHATHS — 6 aK. yaca, KOHCYJIbTallUs K 3a4eTy C OLIEHKON — 2
ak.gaca. CamocrosarensHas pabota cocraBuseT 92 ak. wacoB. Kontpoins — 4 ak.
yaca.

dopmMa MPOMEKYTOUHOM aTTECTALUU — 3a4ET C OLECHKOM.




3. Conepxanne H CTPYKTYPa AMCUUIIIIMHBI
3.1. CTpyKTypa AMCLMILINHBI
Ounas / 3a0unas ¢hopma ooyueHus

Nenn/m | Hammeno O0beMIMCUMILINHBI, aK.YaC ®opma
BaHuUe TEKYIIEro
BCEI'O KonTakTHas padora o0y4yarommxcs CamocrosiTeibHAAPatOT
TeM H KOHTPOJIA
a
(n1m) ¢ nmpenogaBaTe/ieM N0 BHAAM y4eGHBIX 3aHATHIl YCIIEBAEMOCTH,
pasaesioB IIPOMEKYTOUHON
IlepuoaTeopeTHyecKOroody4eHus Iepuoanpomexy aTTeCTaLMH
TOYHOATTECTALl
um (ceccus)
3ansaTust 3ansaTus UK KCP | K9 Kar | K | CPxp | CP3k Cp
JIEKIIMOHHOT' 0 CEMHHAPCKOro TK | 0
THIIA THIIA H
T
JI BJ JIP 113
p
0
Ja
b
Tema 1 OCHOBBI
aHaM3a 2/1 2 /- 16/ 18 T, KP,O
22 /20 2/1
JaHHBIX
Tema 2 | I[IpenoOpad T, KP,O
e Ml a0/19 |14 /- 21- 16/18
O4YHUCTKa
JaHHBIX
Tema 3 | Knaccuduk
AI[MOHHBIN 1/1 2/- 16 /18
aHamm3 0e3




o0yueHusl.
Krnactephsl
1 aHanus

20/20

1/1

T, KP,0

Tema 4

Amnanus
B3aUMOCBI3
el Mexny
MIePEeMEHHBI
MH.
AcconmaTru
BHEIE
paBuiia

19/19

1/1

16/18

KP, P3/PI'3,0

Tema 5

Kiraccndux
allMOHHBIN
aHanM3 ¢
o0yueHHUeM.
3amaun
KIaccupux
aruu

18 /21

1/-

1/-

1/1

15/20

KP, P3/PI3

IIpomexyTounas
aTTecTalus

3ayeT ¢ OLEHKOH

Hroro

108 /108

6/4

6/2

8/6

9 /-

79 /92

Hcnonvsyemvlie cokpawenus:
JI — nmextuy - 3aHATHA, IPEIYCMATPHBAIOIINE TPEUMYIIECTBCHHYIO NIepeaady yaeOHoi HHpOopMaIiu 00yJaronmmMcs MeJarornaecKuMi pabOTHIKAMH OpTaHW3aluH U (MIIH) JIHIIaMH,

TIPUBIIEKACMbIMU OPTaHU3aNNEH K peanu3anny 00pa30BaTeNbHBIX IIPOrPAMM HA HHBIX YCIOBHSAX, ).

*mecm (T); konmpoavnas paboma (KP), pacuemnoe 3adanue (P3)




BJI — Buzeo nexkuumu.

JIP — naboparopHbie pabOTHI.

I13 — mpakTHYeckne 3aHATHA (32 UCKITIOYCHHEM JabopaTOpHBIX pabdoT).

UK — unnuButyanbHble KOHCYJIBTALUU.

KCP — KOHTpPOJIb CAMOCTOSTETTHFHOM paboTHI

KD — xoHCysbTalMu nepe 9K3aMeHOM

KarTak — koHTaKTHas paboTa Ha aTTECTALHUIO B IIEPHOJ SK3aMCHAIIMOHHBIX CECCUI
KoHTposb - KOHTaKkTHas paboTa Ha aTTeCTalHUIO B IEPHOJ AK3aMEHAIIMOHHBIX CECCHI JUIsl 3204HON (POPMBI 00yUEHHS
CPxp — camocTosiTenbHas paboTa Ha OJArOTOBKY KYpPCOBOW pabOThl/ KypCOBOTO MPOEKTA.
CPak — camocTosiTenpHast paboTa Ha TIOJTOTOBKY K 9K3aMEHY.

CP — camocTosTensHas paboTa B CEMECTpe Ha MOATOTOBKY K YI€OHBIM 3aHATHSM.



3.2. CoaepxaHue TUCIUTLIUHBI

Tema 1. OcHOBBI aHAJIN32 JAHHBIX

Beenenue. Ilonsthe ananu3a JaHHBIX. 3aJayd CHCTEM MOIJICPKKHU
npunsatuga pemeHuid. OLTP u OLAP-cuctembl. IIpuHIMIIBI TTOCTPOEHUS
WHOOPMAITMOHHBIX ~ XpaHUIuil. Mojenn UHOOPMAIMOHHBIX — XPaHUJIUII.
Mmuoromepnas Moznens AaHHbiX. [IpaBuna Kognma. PasmepHocTHBIE MOzaenw.
MOLAP, ROLAP, HOLAP- cucrembl. Butpunsl pgansabix. ETL
(ExtractingTransformatingandLoading) — cpenctBo u3BiedeHus, 00OpabOTKU U
3arpy3ku JaHHbIX. J[0Obua qaHHbIX. J[0ObIYa TaHHBIX B YIIPaBICHUU Ka4ECTBOM.
DataMining. Crangaptel DataMining. Crangapr CWM, CRISP, PMML.
KuszHeHHsld MK TMpollecca aHanu3a AaHHbIX. Kiaccudukanus wmeTonos
DataMining. Moaenu DataMining. [lonsitue mannble u 3HaHusa. [lpomecc
oOHapyxeHus 3Hanuil. Knaccudukanusa 3agau DataMining. Mertoasl aHanu3za
JNaHHbIX. Pa3BenouHbll aHamu3 JaHHbIX. OuucTka U (QUIBTpAlUs JAHHBIX.
Craructuyeckne quarpammsbl. «SMAYHbIE» auarpaMMsbl. JlnarpamMmbl «CTBOJI-
JUCTBS». 3a1auu Kiaccuukanuu u perpeccuu. Mcnoib3oBaHue CTATUCTUISCKUAX
MAKETOB JIJIs HHTEJUICKTYyaIbHOTO aHa/In3a TaHHbIX. [[oHsTHE OU3HEeC-aHATTUTHKHY.

CpencrtBa O6usHec-ananuTuku. CpejnctBa yierkoi 6msHnec-ananmuTtuku. QlikView,
QlikSence.

Tema 2. [IpenoOpadoTka M 0YMCTKA JAHHBIX

Merononorus KDD. 3anaun npenodpabotku nanubix. Texnonorust ETL.
[Ipocmotp manHbIX. OuncTka AaHHbIX. OIIEHKa KauecTBa JTaHHBIX. 3all0JIHEHHE
MPOIYLIEHHBIX JAHHBIX. AHOMAJIbHBIE U MpeJeibHble JaHHble. Vcnonb30Banue
AIEYHOW  auarpamMmbl.  BpisiBneHue — ayOnMKaTtoB M MPOTUBOPEUHIA.
Koppensuuonnsiii  ananu3. lcnonb3oBaHue (PakTOpHOTO aHaiwW3a MpU
npenoOpaboTke naHHbix. TpaHchopmanus naHHbiX. KBantoBanue. CoMIUIMHT.
['pynnupoBKa JaHHBIX.

Tema 3. Knaccupukanuonuplii anaan3 0e3 o0yuenus. Kinacrepublii
aHaJIu3

[locTaHoBKa 3amad KiactepHoro a”anu3a. OrmnpeaeneHue KiacTepa.
[TapameTtpsl kmactepa. Mepbl Omm3ocTr. METpHUKH KJIACTEPHOTO aHAIM3A.
bazoBble  amroputmbl  Kiactepuszanuu.  Mepapxudeckas — KJIacTepHU3aLUs.
Hennorpammbl. Meton K-cpemnux. Ilpodunu kmactepoB. B3auMocBs3b
KJIACTEPHOTO M PErPECCHOHHOTO aHanu3a. Mcnonb3oBanue nakera Deductor s
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peleHusl 3aJad  KJIacTepHOro aHaiusa. KiacTepHblil aHamu3 B CpencTBax
MHTEJUIEKTyJIapHoro ananuza MicrosoftOffice.

Tema 4. AHagau3  B3aUMOCBSI3eH  MeXKAy  INepeMEHHbIMHU.
AccouuaTuBHBIEC IPaBHJIA

OCHOBHBIC TIOJIOKCHHUSI HEMAPaMETPUICCKON W HEUYHMCIOBON CTATHCTUKH.
Tabmuiel conpspkeHHOCTH. Tabnuia conpspkeHHOCTH 2x2. Tabnuiel ¢haarop u
3aroJioBKoB. Hemapamerpuueckne W HewyuclioBble Kputepur. KaHOHWYECKHI
ananmu3.  Koppemsuuvonnas  marpuna.  KosadduuueHntsl  kaHOHHYECKOU
Koppemnsiuu. Mepbl  U30BITOYHOCTH TEPEMEHHBIX. 3ajlaud  acCOIMAIlUM.
AcconmaTtuBHple TipaBuia.  [lognepikka W JTOCTOBEPHOCTH aCCOIMATHBHBIX
npaBuwil.  Jludt. AJNTOPUTMBI  TOCTPOCHHSI  ACCOIMATHBHBIX  TPABHUIL.
Pexomenmanmu 1o TeHepanuu TpaBwiI. Anroput™m apriori. Mcmons3oBaHme
naketa Deductor 111 mOCTpOCHUST aCCOIMATUBHBIX IPABUII.

Tema 5. KiuaccupukanmoHHBIA aHaau3 ¢ oOydyeHHeM. 3aaadu
Kiaaccupuxkanuu

dopmynupoBka 3agaun Kinaccudukanun. KiraccubukanmoHHbIN aHAIN3 C
oOyuenueM. [lepeBbsl pelieHud. AJITOPUTMBI TOCTPOEHUSI JAEPEBHEB PEILICHUN.
Knaccuduxanus  kpurepueB  pazouenuil.  Kpurepuit  Gini.  JlepeBbs
KiaccupuKalid W WX CBOMCTBA. THIBI BETBICHHUSA. MeTOAbI U aJrOPUTMBI
noctpoeHus: jaepeBbeB. Anroputm CART. Omnpenenenue npekpamieHus
MOCTPOCHUS JiepeBa kiaccupukanuu. Vcnoiap3oBaHue HEHPOHHBIX CETEH s
pemienus 3a1ay kinaccudukanuu. Kaprel Koxonena. Jloructuueckas perpeccus.
CpaBHeHUE pe3yIbTaTOB KIACCH(PUKAINH PA3TUIHBIMA METOJJAMHU.

[Tpumepsl aarOpUTMOB TIOCTPOCHUS JICPEBBEB pelicHui. Vcnomb30BaHue
cratucTruueckux makeroB Deductor, Statistica, Excel mis mocTpoeHus nepeBbeB
pELICHNUN.

HpOMe)KYTOLIHaH arrecTanvda MOKCET IIPOBOAUTHCA C HCIIOJIB30BAHHUCM

HOT.

4. Tunpl OLCHOYHbIX MAaTE€PHUAJI0B, MOKA3ATC/IN U KPUTCPHUHA OLNCHUBAHUSA

11



4.1. Ouenounsie Matepuansl o auctumuinHe b1.B.05 AHanu3 naHHBIX
BXOJAT B COCTaB OLEHOYHBIX MATEpUAJIOB MO OOpPA30BATEIBHON MPOrpaMMe.
COBOKYITHOCTh ~ OLICHOYHBIX ~ MarTe€puajioB IO  BCEM  JHUCHUIUIMHAM
o0pa3oBaTeabHON MPOrpaMMbl COCTaBIsET (POHA OLEHOYHBIX CPEICTB (Janee —
DOC). ®OC ucnonb3zyercs Npy NPOBEICHNN TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH
U TOPOMEKYTOYHOM arrecTaliii OOy4yalollUXcs C LeNbl0 OIEHUBAHUSA
JOCTHXKEHHUS 00YUaIOIUMHUCS TTAHUPYEMBIX Pe3yJIbTaTOB OOyUEHHS.

4.2. ®OC pa3paboTaH Kak KOMIUIEKC MPOBEPOUYHBIX 3aJaHUI Pa3IMYHOIO

THIIA U YPOBHS CII0OKHOCTH, BKJIFOYAET KPUTEPUHU U IIKAJIBI OLICHUBAHUS, & TAKKE
«KJII0UM» MpaBuiIbHBIX 0TBETOB. DOC (opMupyeTcst Kak OTIACNbHBIN TOKyMEHT
Y XPAHUTCS B AJIEKTPOHHOM BuUJE, noctyn K DOC nmpegocraBieH OrpaHUYEHHOMY

KpYTY JIMII.

4.3. Jlns camMoCTOATENbHON paboThl OOy4YaIOMIMXCA MPH MOATOTOBKE K
TEKyIIeMy KOHTPOJIIO YCIEBAEMOCTH M IPOMEXKYTOUHOM aTTecTaluu B pabounx
[porpamMmax JMCLUHUIIIMH pa3MELIeHbl TUIIOBbIE IPOBEPOYHBIE 3aJaHUs, KOTOPBIE
MO>XHO YCJIIOBHO PAa3[eJUTh HA 3aJaHUs 3aKpbITOr0, KOMOMHHPOBAHHOIO U
OTKPBITOTO TUIIOB.

3aﬂaHI/Iﬂ 3aKPBITOIO THUIIA — 3TO TCCTOBLIC 3a/laHHA, B KOTOPBIX K&)KI[BIﬁ
BOIIPOC COIIPOBOKIAACTCA TI'OTOBBIMM BapHaHTaAMH OTBCTOB, H3 KOTOPLIX
H€O6XOIII/IMO BI)I6paTI) OJIMH WUJIN HECKOJIbKO ITPpaBHUJIbHbIX.

3amannsi KOMOMHUPOBAHHOTO THIIA — 3TO TECTOBBIC 3aJaHUSA, B KOTOPBIX
KQKJIBIF BOIIPOC COMTPOBOKIACTCSI TOTOBBIMUA BapHAHTAMH OTBETOB, U3 KOTOPBIX
HEO0OXO0JIMMO BBIOPATh OJIMH WM HECKOJIBKO MPAaBUJILHBIX U O0OOCHOBATh CBOM
BBIOOD.

3alaHus OTKPBITOrO THUIIA — 3TO 33JaHUs, B KOTOPBIX Ha Ka)Ablii BOIIPOC
JIOJIKEH OBITh MPEIIOKEH PAa3BEPHYTHIII 0OOCHOBAHHBINA OTBET.

B 3aBucumocTH OT THNA 3aJlaHUsi PEKOMEHJIOBaHbI OMNpEACICHHAS
IIOCJIEOBATEIILHOCTh BBINIOJHEHUSI M CHCTEMa OICHUBAHUS BBIITOJHCHUSI
3aJaHUil.
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4.4. Tunbl 3a1aHUH, CEHAPUU BBIIIOJIHEHUS, KPUTEPUU OLICHUBAHMUS

TUIT 3BAJAHUA

NMHCTPYKLUA

CHEHAPHU BBITIOJIHEHUA

KPUTEPUU OUEHVBAHUA

3amanue 3aKphITOro
THIIa C BEIOOPOM
OJIHOTO MPaBUIHLHOTO
OTBETa M3 HECKOJIBKHX
BapHUaHTOB
MIPETOKECHHBIX

[IpounTaiite TEKCT,
BbIOEpUTE
MIPaBUJIBHBIN OTBET

1.BHuMaTennHo IMpOYNTATh TCKCT 3aJIaHUA U ITIOHATD,
YTO B KAa4€CTBEC OTBCTA OKHMAACTCA TOJIBKO OAMH U3
NPCAJTOKCHHBIX BAPUAHTOB.

2. BuumarensHo MpoOYnTaTh NPCIAJIOKCHHBIC
BapUaHT-ThI OTBCTA.

3. BoiOpaTh 0J1uH BEpHBII OTBET.

4. 3anucatb TOJIbKO HOMEp (WK OYKBY) BEIOPAHHOTO
BapHaHTa OTBeTa (Harpumep, 3 wiu B).

OTBeT cunTaeTcs BEPHBIM, €CITH
IIPaBWIBHO YKa3aHa Ludpa wiu
OykBa

3aHaHI/Ie 3aKPBITOTO
TUIIA HA YCTAaHOBJICHUC
COOTBECTCTBHUA

[IpouuTaiite TeKCT U
YCTaHOBUTE
COOTBETCTBUE

1.BaumaTenbHO MMpOYUTATh TCKCT 3aJIaHUA U ITOHATD,
4TO B KAYCCTBC OTBETA OKUAAIOTCA IMAPbI 3JICMCHTOB.

2. BuumarenbHO MpOYUTaTh 00a CIIUCKA: CIIUCOK 1 —
BOIPOCHI, YTBEPXKACHUS, (PaKThl, IOHATHS U T.1.;

CITMCOK 2 — YTBCPIKACHNA, CBOMCTBA 0OBEKTOB U T.H.

3. ComocTaBUTh JIEMEHTHI CIIUCKA 1 ¢ dlIEMEeHTaMu
cncka 2, chOpMUPOBATH MAPHI AJIEMEHTOB.

4. 3anucatb nomnapHo OykBbl U IUDPHI (B
3aBHCUMOCTH OT 3aJlaHHs1) BApPUAHTOB OTBETA
(manpumep, Al nnu b4).

OTBeT cynTaeTCsi BEpHBIM, €CIIH
NPaBUWIBHO YKa3aHbI HUPPHI WK
OYKBBI

3alaHue 3aKpBITOTO
THUIIa C BEIOOPOM
HECKOJIBKUX

[IpounTaiite TEKCT,
BbIOEpUTE
IIPaBUJIBHBIE OTBETHI

1.BaumMaTensHO MMpOYUTATh TCKCT 3aJIaHUA U ITIOHATD,
YTO B KAa4C€CTBC OTBECTA O KMAACTCA HECKOJIBKO
MPpaBHUJIbHBIX OTBCTOB U3 MPCAJIOKCHHBIX BAPUAHTOB.

OTBeT cunTaeTCst BEpHBIM, €CIIH
IIPABWJIBHO YCTaHOBJIEHBI BCE
COOTBETCTBUS (TIO3ULIUU U3
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MIPAaBUJIBHBIX OTBETOB
13 HECKOJIBKHUX
BAPHUAHTOB
MPEII0KEHHBIX

2. BHMMaTenpHO MPOYUTATH MIPEITIOKEHHBIE
BAPUAHT-ThI OTBETA.

3. BeiOpaTh HECKOIBKO TTPABUIILHBIX OTBETOB.

4. 3anucath TOJIBKO HOMEpa (MK OYKBBI)
BBEIOpAHHOTO BapuaHTa OTBeTa (Hampumep, 1 4 umu A
D).

OJTHOT'O CTOJIOIa BEPHO
COIOCTABJICHBI C MTO3UIUSMH
JIPyToro)

3a/iaHue 3aKpBITOTO
THUIIA HA YCTAHOBJICHUE
HIOCJICI0BATEIBHOCTH

[IpounTaiite TeKCT U
YCTaHOBUTE
IIOCJIEI0BATEIbHOCTh

1. BaumarensHO MpoOYrTaTh TCKCT 3alaHUA U
IIOHATH, YTO B KAYCCTBC OTBETA OXKHNAACTCA
IOCIC0BATCIIBHOCTD DJICMCHTOB.

2. BEHuMaTenpHO MpoYnTaTh NPCIJIOKCHHBIC
BapHUaHTbI OTBETA.

3. I[locTpouTh BEpHYIO MOCIEI0BATENBHOCTD U3
MIPEAJIOKEHHBIX DJIEMEHTOB.

4. 3anucatb OYKBBI/IIUQPHI (B 3aBUCIMOCTH OT
3aJjaHMs) BApUAHTOB OTBETA B HYKHOU
nocyeaoBareabHocTy (Harpumep, bBA nnm 135).

OTBeT cuuTaeTcs BCPHBIM, €CJIN
MPaBUIBLHO yKa3aHa BCs
MOCJIE€A0BATEIBHOCT UGD

3anaHue
KOMOWHHUPOBAHHOTO
THUIIa C BEIOOPOM
OJTHOT'O TIPAaBUIIBHOTO
OTBETA W3
NPEUTOKEHHBIX U
000CHOBaHHEM BBIOOpA

IIpounraiite TEKCT,
BbIOEpHTE
MPaBWIbHBIN OTBET U
3aMUIINTE
apryMEHTHI,
000CHOBBIBAIOIIIIE
BBIOOp OTBETA

1.BHMMaTenpHO MMpOYUTATh TCKCT 3aJIaHUA U ITOHATD,
YTO B KA@4CCTBEC OTBCTA OKHUAACTCA TOJIBKO OAMH M3
NPCAJIOKCHHBIX BAPUAHTOB.

2. BamMmarenbpHO IMPOYUTATh NPEII0OKCHHBIC
BapHaHThbI OTBCTA.

3. BeiOpaTh OJ11H BEpHBII OTBET.

4. 3anucath TOJIBKO HOMEp (W1 OyKBY) BEIOPAHHOTO
BapHaHTa OTBETA.

OTBeT cunTaeTCsl BEpHBIM, €CIIH
NpaBWIBHO yKa3aHa mudpa uimu
OyKBa U IIPUBEIECHBI
KOPPEKTHBIE apIyMEHTHI,
HCIIOJIb3yEMbIE IIPU BHIOODE
OTBeETa
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5. 3anucaTh apryMeHThbI, 000CHOBBIBAIOIIUE BBIOOP
oTBera (Hampumep, 4 TeKCT 0OOCHOBAHWS).

3a/laHue OTKPBITOTO
THUIIA C Pa3BEPHYTHIM
OTBETOM

[IpounTaiite TeKCT U
3aMUIINTE
pa3BEpHYTHIN
000CHOBaHHBIN OTBET

1. BaumarensHO MMpOYUTaATh TCKCT 3alaHUA U ITIOHATH
CYTh BOTIpOCA.

2.IIpogymaTh JOTHKY M IOJIHOTY OTBETA.

3.3anucarb OTBET, UCHOJIb3YSl YETKHE KOMITAKTHbIE
(OpMYITHPOBKH.

4.B ciiyyae pacyeTHOM 3a/1au, 3a1IMCaATh PEIICHUE U
OTBET

OTBeT cuuTaeTcs BCPHBIM:

1. OrcyrcTBHE (aKTHUECKUX
OIINOOK.

2. PackpeiTe 00bema
UCIIOJIb3YyEMBIX MTOHATUI
(monHOTa OTBETA).

3.000CHOBaHHOCTH OTBETA
(Hamu4Ke apryMeHTOB).

4. Jlornueckast
[IOCJIEI0BATEEHOCTD
M3JIaraeMoro Marepuaia.

15



4.5. OOmasmikana OIICHUBAaHUS PE3yJbTATOB TEKYIIETO KOHTPOJISA
YCIIEBAEMOCTH M TIPOMEXYTOYHOM aTTecTauu o0ydaromuxcs ¢ mpuMenearnem bPC

ECTS
Hrorosasn T bunapuas | ]
0a/uIbHas OllEeHKA PAHIUHOMHAN CHETEMA cucTeMa wnomnoii | /1'% Dunapnoi
95-100 O MO A P/ Passed
85-94 B P/ Passed
75-84 Xoporo 3a4TeHO C P/ Passed
65-74 D P/ Passed
55-64 VY 10BJIETBOPUTEIIBHO E P/ Passed
0-54 HeynoBiieTBOpUTEIBLHO He 3auTeno F F/Failed

CootHomienue 0auioB 32  TEKYIIMH  KOHTPOJb  YCIIEBAEMOCTH U
MPOMEKYTOUHYIO ATTECTAIMIO, & TAKKE MOBTOPHYIO MTPOMEKYTOUHYIO aTTECTALUIO:

MakcumanbHast cymma | MakcumaibHas MaxkcumanbHas MakcumanbHas
0aJLIIOB 3a TEKyLIU cymmMma 0ajioB 3a WUTOroBast cymMa 0asioB 3a
KOHTPOJIb MIPOMEKYTOUHYIO OayTbHAs MMOBTOPHYIO
yCIIeBaEMOCTH aTTECTalUI0 OIICHKA MIPOMEKYTOUHYIO
aTTECTallUI0
60 GaioB 40 GanoB 100 6amioB 100 6aioB

5. (I)OpMLl arTreCTallii, TUIIOBLIC OLCHOYHbIC MATCPHAJIbI AJIA TCKYyHIEro
KOHTPOJIA YCIIEBAEMOCTH oﬁyqammnxcsl, KPUTCPHUH U IIKAJbI ONCHUBAHUA
MO0 KOHTPOJIBbHBIM TOYKaM

5.1. B xoxe peanu3alyy IUCUUILIMHBI HMCHOJB3YIOTCS CIEAYyIOIIe (OpPMbI
TEKYLIEro KOHTPOJI YCHEBAEMOCTH OOydarommxcs (B TOM YHCIEe, 3aJlaHus K
KOHTPOJIbHBIM TOYKaM):

T — rtecrtupoBanue, [IK3 — mnpakThdeckue KOHTpONbHBIC 3amaHus, KP —
KOHTpOJIbHas padoTa.

Tema 1. OcHOBBI aHAJIN3Aa JaHHBIX

Tecmosvle 3a0anus:

3aoanue 3aAKpvlmozo muna c 6’bl60p0]l/l 00HO020 npasulibHo2co omeenmda U3 HeCKOJIbKUxX
eapuaHmos npedﬂoofceHHbzx.
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1.BanMmarenpHO IMPpO4YUTATh TCKCT 3aldHUA W IIOHATH, YTO B KA4CCTBC OTBCTA
0KNAaCTCA TOJBKO OJUMH M3 IMTPCIIOKCHHBIX BAPUAHTOB.

2. BHUMaTenbHO MPOYNTATH MTPENIOKEHHBIE BAPUAHT-ThI OTBETA.
3. BoiOpatb 0J1uH BEpHBINA OTBET.

4. 3anucath TONBKO HOMEpP (Wiau OYKBY) BBIOpDAHHOTO BapuaHTa OTBETA
(manpumep, 3 unu B)..

1. OLAP-kyOs1. [l yero ucnonb3yroT OLAP-kyOb1?

I[JBI CHUKXCHUA PAa3MCPHOCTH 3a1a49U
I[JI}I VCKJIFOUCHMS W30BITOYHOCTH

JInst XxpaHeHNs] MHOTOMEPHBIX JaHHBIX
Jlnst XxpaHeHUs! arperupoBaHHBIX JaHHBIX
)1.]'[5[ XpaHCHWA HOPMAJIM30BAHHBIX JaHHBIX
J151s paboThI ¢ TOTOKOM TpaH3aKLUI

s pabotel ¢ SQL-3ampocamu

A e \S I

3adanue 3akpvlmoco muna ¢ 6vl00POM O00HO20 NPABUTILHOSO OmMeema U3
HEeCKOJILKUX 8APUAHINOE NPEOIONHCEHHDBIX.

1 .BanMmarenpHO MMpO4YUTaTh TCKCT 3addHHA W IIOHATH, YTO B Ka4YCCTBC OTBCTA
0KNAACTCA TOJBKO OJWMH M3 MPCIIIOKCHHBIX BAPUAHTOB.

2. BHUMaTeNnbHO MPOYNTATH ITPEIIOKEHHBIE BAPUAHT-ThI OTBETA.
3. BoiOpath 071uH BEpHBINA OTBET.

4. 3anucatb TOJNBKO HOMEp (WM OYyKBY) BBIOPAHHOIO BapuaHTa OTBETA
(manpumep, 3 unu B).

2. Marnueckuii kBagpant [aptHepa. BreiOepure KBaapaHTBI, KOTOpHIC
BXOJISIT B MAarn4ueCcKuu KBaJpauT [ apTHepa.

Jlnnepsl

[IpeTrenaeHTHI

YYaCTHUKH (AaKTUBUCTHI)

MPOBULBI (BU3YaIU3aTOPHI)

HUIIICBBIC HTPOKHU

KOHKYPEHTHI (AKTUBUCTHI)

BEHIOPBI

KaHAUAaThl (MHHOBATOPHI)

3aoanue 3axkpvimoeco muna c 6blOOPOM O0O0HO20 NPABUILHOZO OMBEMd U3

HECKOJIbKUX eapuarnmoe npeaﬂOchel-lelX.

XN WD =

1.BauMarenbpHo MMpoO4YUTaTh TCKCT 3addHUA W IIOHATH, YTO B Ka4YCCTBC OTBCTA
OKHUIAaCTCA TOJIIBKO OAWH M3 IIPCIJIOKCHHBIX BAPHUAHTOB.
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2. BHUMaTenbHO NpOYUTATh NMPEIJI0KEHHbBIE BAPUAHT-ThI OTBETA.
3. BeiOpath 0J1MH BEpHBIN OTBET.

4. 3anucath TONBKO HOMEp (WM OYKBY) BBIOPAHHOIO BapUaHTa OTBETA
(manpumep, 3 unu B).

3. Monenu nauasix OLAP

Kakue cxembl HUCIONB3YIOTCS MPU MOCTPOSHUM MHOTOMEPHOW MOJeNu
na"Hueix OLAP?

Uepapxuueckas
MHJIEKCHBIX CIIHCKOB
3Be31a
HOpPMAaJIM30BaHHAas cxeMa "CyIIHOCTh -OTHOIIeH E"
CHEXHMHKA
LEeTOoYKa

7. cereBas

3aoanue 3akpvimoco muna ¢ 6b100pOM 00HO20 NPABUNLHOSO OMEema U3

HEeCKOJIbKUX 8APUAHINOE NPEOIONHCEHHDBIX.

SN i

1.BHuMaTenpHO IMPOYUTAThb TCKCT 3aaHUs U ITIOHATH, YTO B KAYCCTBC OTBCTA
0KNAACTCA TOJBKO OJWH M3 MPCIIIOKCHHBIX BAPUAHTOB.

2. BHUMaTenbHO NpOYUTATh NMPEJI0KEHHBIE BAPUAHT-ThHI OTBETA.
3. BeiOpath 0J1MH BEpHBINA OTBET.

4. 3anucaTh TOJIBKO HOMEp (WM OYyKBY) BBHIODAaHHOIO BapuaHTa OTBETa
(manmpumep, 3 unu B).

4. Onepauun HaJa pasMepHOCTIMH. Kakue ornepanuy BBITOJHSAIOTCS C
pazmepHocTsiMu OLAP-ky6a?

Ceuenue

TpancnonupoBanue

Cpes

JETATN3aMSA U KOHCOIUAALUs
bunbTparms

3a1poc

3arpoc Ha OOHOBJIEHUE
yAAJICHHE

XN R W=

IIK3 no meme 1:

Ucnonp3oBanme makera QlikView m Power Bl anms pemenms 3amau aHanm3a IaHHBIX O
neMorpadudeckoit cutyaruu B Poccnn. [ Kakioro BapuaHTa MPUBEICHBI TAOIUITBI C YKA3aHHEM
BHJIa UCXOJHBIX JTAHHBIX, KOTOPBIE OYAYT aHATM3UPOBATHCS CPEACTBAMH OM3HEC-aHATTUTHKH.
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Tpy
rop Mn Joct
p | onc an. | Po oc 0cob
00 | er | koe | 3a Cm | xn | Cum H. npe HOE 0e3
Ba ma |u | Hac | pm | mur | epT | aem | epr | Hace | Po | cty | cemb | Hace | pabd
pua To CT (8} €ie Ja pang HOC oCT HOC | JICHH HI e ckeX | JeHH | OTH
HT pis b H HHC Ta us Tb b Tb (5] bI HUA 03 € bIC
1 + + |+ |+ - + - + + + - + - + +
2 + + |+ |- + | + - + - + + - - + +
3 + + |+ |+ - - + + + + - + + + +
4 + + |+ | - + | - + - - + + - + + -
5 + + |+ |+ - + - - + + - + - + -
6 + + |+ |- + |+ - - - + + - - + -
7 + + |+ |+ - - + + + + - + + + +
8 + + |+ |- + |- + + - + + - + + +
9 + + |+ |+ - + - + + + - + - + +
10 | + + |+ |- + |+ - - - + + - - + -
11 |+ + |+ |+ - - + - + + - + + + -
12 | + + |+ |- + | - + - - + + - + + -
13 | + + |+ |+ - + - + + + - + - + +
14 | + + |+ |- + |+ - + - + + - - + +
15 | + + |+ |+ - - + + + + - + + + +
16 | + + |+ |- + | - + - - + + - + + -
17 | + + |+ |+ - + - - + + - + - + -
18 | + + |+ |- + |+ - - - + + - - + -
19 | + + |+ |+ - - + + + + - + + + +
20 | + + |+ |- + | - + + - + + - + + +
21 | + + |+ |+ - + - + + + - + - + +
22 | + + |+ |- + | + - - - + + - - + -
23 | + + |+ |+ - - + - + + - + + + -
24 | + + |+ |- + | - + - - + + - + + -
25 | + + |+ |+ - + - + + + - + - + +

Tema 2. IIpenoOpadoTKa, OYUCTKA U Pa3BeAOYHbIH AHAJIU3 JAHHBIX.

Tecmosvle 3a0anus:
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3aoanue 3aKpsimozco muna cC 6bl60p0ﬂ/l 00HO020 npasuilbHo2co0 omeenma us
HECKOJIbKUX 6APUAHNOB npedﬂoofceHHbzx.

1.BauMmarenpHO IMpO4YUTaTh TCKCT 3addaHUA W IIOHATH, YTO B Ka4YCCTBC OTBCTA
OKNAACTCA TOJBKO OJMH M3 MPCIIIOKCHHBIX BAPUAHTOB.

2. BHUMAaTENnbHO MPOYNTATH MIPEIIOKECHHBIE BAPUAHT-ThI OTBETA.
3. BoiOparb 0iuH BEpHBINA OTBET.

4. 3ammcath TONBKO HOMEp (WM OyKBY) BBIOPAaHHOTO BapuaHTa OTBETA
(manpumep, 3 unu B).

1. T'ucrorpammel pacnpeneneHus

[TocTaBUTh COOTBETCTBUE MEXY 3aJaHHBIMH IOCIEIOBATEIBHOCTSIMU U
TUCTOrPAMMAaMH  PACHPEIEICHUs, €CIIA IOCJIEI0BAaTEIbHOCTH IPEACTABISIOT
co0OM Cily4ailHble YHCia, TOJyYEHHbIE ¢ IIOMOIIBIO PA3JIMYHBIX F€HEPATOPOB C
pa3HbIMU 3aKOHAMM PACIIPEACIICHUS:

set.seed(1234)
x1<-rnorm(1000,10,2)
x2<-rgamma(1000,2,5)
x3<-rt(1000,8)
x4<-rexp(1000,0.1)
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BapI/IaHTLI OTBCTOB!

a. X1
b. X2
c. X3
. X4
3aoanue 3akpvimo2o muna ¢ 6blOOPOM 00HO20 NPABUILHO20 OMEEemda U3

HEeCKOJIbKUX eapuarnmoe I’lpeaﬂOC)f()eHHle.

1.BHUMaTenpHO IMPOYUTATb TCKCT 3aAaHU U ITIOHATH, YTO B KAYCCTBC OTBCTA
OKMIACTCA TOJIBKO OAWH U3 IIPCIJIOKCHHBIX BAPUAHTOB.

2. BHUMATENBHO MPOYUTATH NPEAJIOKEHHBIE BAPUAHT-THI OTBETA.
3. BoiOparh o71uH BEpHBIN OTBET.

4. 3anucaTh TOJIBKO HOMEp (MM OYyKBY) BBHIOPAaHHOIO BapuaHTa OTBETa
(manpumep, 3 unu B).

2. Kpurepuii IpoBEpKHU TMIIOTE3bl 0 HOPMAJIBHOM 3aKOHE paclpeaeeHUs

BeiOeputre W3 NpPEIOKEHHOTO CHUCKA CTAaTUCTUYECKUX KPUTEPUEB
KPUTEpPU, KOTOPBI NO3BOJISET NMPOBEPUTH THUIIOTE3y O HOPMAJIbHOM 3aKOHE
pacnpeneneHus

A. Konmoroposa-CMupHOBa
. ITupcona (Xu xBajapar)
CrtproneHTa

. @uiepa

[MMammpo
[Mamupo-IIgarenxoro

. ManHa-YutHu

. Anzaepcona-Jlapiunra

TOmmgoaw
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IIK3 no meme 2:

3aganue 1. Pemuth 3amauy pa3BeJOYHOrO aHaIW3a JJis HaOopa JTaHHBIX
Boston B dataset Orange nanHblif Ha0Op JaHHBIX Ha3biBaeTcs Housing.

Jns pemenus 3agaun B excel, R, JASP umerorcs nannasie Boston. B python
ucnonb3oBaTh sklearn.datasets.load boston

3ananue 2. Habop naHHBIX UMEET IPOMYCKH U aHOMAaJIbHBIE 3HAUCHUS

X Y
1 1
-1 3
3 4
2 2
5 7
2 2
3 4
5 7
1 1
3 4
4 25
4 5
5 7
1 1
3 4
3 4
2 2
4 6
0 -1
3 4
4 5
7 10
1 1
7 10
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6 8
5 7
3 4
4 6
4 5
6 9
5 7
5

4 5
4 5
1 0
1 1

IIpoBepuTh TUNOTE3Y O HOPMAJIBLHOM 3aKOHE pACHpEACICHUS s
nepeMeHHbIxX X, Y

Pewmnts 3a1a4y BOCCTAaHOBJIEHUS MPONMYIIEHHBIX JTaHHbIX;

Haittn anHoManbHbIE 3HaYCHUS.

IIpoaHaM3upoBaTh KOPPEISALMIO MEXAY IepeMeHHbIMU. [IpoBeputh
TUIOTE3Y O 3HAYUMOCTH K03 PHUIIMEeHTa KOPPEIsuu

3. 3HaunMOocTh KO PHUITMEHTA KOPPETSAITUU

UeMy paBeH ypOBEHb 3HAYMMOCTHU IPU IPUHIATUUA TUIIOTE3bl O HAIMYUHU
koppessinuu [Iupcona juist AByx ciaydaiHbiX BenrmunH/ OTBET AaTh C TOYHOCTHIO
JI0 IBYX 3HAKOB IOCJIE 3aITON

X y
0 3
2 4
3 5
1 3
4 4
5 3

4. aTepkBapTWIIBHBIN pazMax

HOCJ’IGI{OB&TCJ’IBHOCTB 3a/laHa C IIOMOIIbIO ITPCAJIOKCHHA

x<-c(2,3,4,NA,3,4,5NA,5,7,13,NA,26,33, 17, NA, NA, NA, 14,28,36)

25




UeMy paBeH MHTEPKBAPTWIBHBIN pa3Max JJIisl JAHHOM ITOCIEI0BATEIBHOCTH,
€CJIM BCE MPOIYCKU 3aMEHEHBI CPEHUM 3HAYCHUEM HMMEEMBIX NaHHbIX. OTBET
JIaTh C TOYHOCTBIO J0 LEIBIX

5. KoppensiuroHHblii aHanus3

Uemy paBeH koddduuuent xoppensuuu CrnupMeHa i CIydailHbIX
BeJuuuH X, Y

X y
0 3
2 4
3 5
1 3
4 4
5 3

OtBer AaThb C TOYHOCTBHIO 10 IBYX 3HAKOB IOCJIE 3aIsITOMN

6. ko3 PUIEHT KOppESAITIT

Yemy paBen kordduirienT koppensiiuu [lupcona s caydallHbIX BEIUYUH

X y
0 3
2 4
3 5
1 3
4 4
5 3

7. Kpurepuii lllanupo-Yuika

CreHepupoBaTh Cily4dailHyl0 BBIOOpKY, pasmepoMm B 500 HaOmoaeHUM,
UCIIOJIb3Ysl TEHEepaToOp HOPMAJIbHO pAacHpeleleHHbIX CIIy4alHbIX YHCENl C
MaremaTudeckum oxuaanueM 10, gucnepcueid 16. Ilpm sToM HaudanmbHOE
3HAYEHUE TEeHEpaTopa CiaydanHbIXx yucen paBHO 4321. YUemy paBeH ypoBEHB
3HaYMMOCTHU TIPU MPOBEPKE THIOTE3bI O HOPMAIBHOM 3aKOHE pacIpeleeHHs ¢
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nomonibio kputepus [llanupo-Yuika. OTBET AaTh ¢ TOYHOCTHIO 10 ABYX 3HAKOB
Iocye 3ansaTol. B KayecTBe anbTEPHATUBHOW MCIOJIB30BATH JBYCTOPOHHIOIO
TUIIOTE3Y.

8. [IpoBepka rumnoressl 0 3aKOHE pacrpeneicHus

CreHnepupoBaTh Cily4dailHyl0 BBIOOpKY, pasmepoMm B 500 HaOmroaeHUH,
UCIIOJNb3Yys TEHEPATOp HOPMAaJbHO PACHPEACIICHHBIX CIy4YallHBIX 4YHCEN C
MaremaTudeckum oxkuaanueM 10, aucnepcueid 16. Ilpm sToM HaudanmbHOE
3HAYEHUE TeHepaTopa ciy4yailHbIX ynceln paBHO 4321. Yemy paBHO HaOI01a€MOE
3HaueHue kpurepus Konmoroposa-CmupHoBa. OTBET JaTh ¢ TOUHOCTBIO 10 ABYX
3HAKOB IIOCJie 3ansaTod. B KayecTBe albTEPHATUBHOM  MCIIOJIB30BAaTh
JIBYCTOPOHHIOIO TUIIOTE3Y.

9. IIpoBepka TUNOTE3bI O 3HAYUMOCTH OTINIUI

Nmeercs BbIOOpKA 3HAUEHHI IBYX CIIyYailHBIX BEJIUYHUH

X y
0 3
2 4
3 5
1 3
4 4
5 3

[IpoBepuTh TUNOTE3y O pPABEHCTBE MATEMATHYECKUX OXHUIAHUU TIpPU
JOITYLIEHUU O HEPABHBIX JTUCIIEPCUHU MPU JONMYIIEHUN O HE3aBUCUMOCTH JAHHbBIX
BEJIMYMH.

quy paBHO Ha6n}oz[aeMoe SHAUYCHUC KPUTCPHUA CTBIO,Z[GHTa. OtBeT JaThb C
TOYHOCTBIO JO OJHOI'O 3HAKa I10CJIC 3amsaTou.

10. IIpoBepka rumnoressl 0 paBEeHCTBE AUCIIEPCUN
JlaHHbI€ 3a/1aHbI ABYMsI IOCIEA0BATEIBHOCTAMU
x<-¢(0,2,3,1,4,5)

y<-c(3,4,5,3,4,3)
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UeMy paBHO HaOrogaeMoe 3HadYeHUE KpuTepus duinepa Mpu MPOBEPKE
TUIIOTE3bl O paBeHCTBE aucnepcuid? OTBET AaTh ¢ TOYHOCTHIO JI0 JIBYX 3HAKOB
OCJIE 3aIATOM

11. Ilpomycku TaHHBIX
[TocnenoBaTeabHOCTD 3a7aHa C MOMOIIbIO TPEATIOKEHHUS
x<-¢(2,3,4,NA,3,4,5,NA,5,7,13,NA,26,33, 17, NA, NA, NA, 14,28,36)

UeMy paBHO cpeliHEE JAHHOW MOCIEI0BATEILHOCTH, €CIM BCE MPOIYCKHU
3aMEHEHBI MEIUaHHBIM 3HaueHueM. OTBET JaTh C TOYHOCTHIO IO JABYX 3HAKOB
OCJIE 3aIMsITON

12. IIponycku TaHHBIX
ITocnenoBaTenpHOCTD 3aaHa C TOMOIIBIO MPETIOKEHUS
x<-c¢(2,3,4,NA,3,4,5,NA,5,7,13,NA,26,33, 17, NA, NA, NA, 14,28,36)

UeMy paBHa MenuaHa JaHHOW MOCIENOBATEIBLHOCTH, €CIIM BCE MPOIYCKHU
3aMEHEHBI CPETHUM 3HAUYCHUEM MMEEMbIX JaHHbIX. OTBET JaTh C TOYHOCTHIO /10
JIByX 3HAKOB IOCJIE 3aIIITON

Tema 3. Knaccupukanuonnplii anaans 6e3 o0yuyenus. Kitacrepusbiii ananus

Tecmoebie 3a0anusl:

3aoanue 3aKpsvimozco muna c 6bl60p0ﬂ/l 00HO20 npasuilbHo2co0 omeenma us
HECKOJIbKUX 6APUAHNM OB npedﬂoofceHHbzx.

1.BanMmarenpHO MpO4YUTaTh TCKCT 3addHHA W IIOHATH, YTO B Ka4YCCTBC OTBCTA
0KNAACTCA TOJBKO OJWH M3 MPCIIIOKCHHBIX BAPUAHTOB.

2. BHUMaTenbHO MPOYNTATH MIPEIIOKEHHBIE BADUAHT-ThI OTBETA.
3. BoiOpatb oiuH BEpHBINA OTBET.

4. 3anucatb TOJNBKO HOMEp (WM OYyKBY) BBIOPAHHOIO BapUaHTa OTBETA
(manpumep, 3 unu B).

1. JlenaporpaMMmeil. ITocTaBuTh COOTBETCTBUE MEXIY
JIEHAPOrpaMMaMH U HWCIIOJIb3yEeMBbIMH METOJIaMU JIJIsi HAOIIOJCHUHN, TPU3HAKH
KOTOPBIX 33/IaHbI OCIEA0BATEILHOCTAMU

x<-¢(2,3,4,5,6,7,8,3,5)
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y<'C(3,2,5,6,3 ;4,5, 1 0,7)

Cluster Dendrogram
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1.BanMmarenpHO IIPpOYUTATh TCKCT 3alaHUA U IIOHATh, YTO B KAYCCTBC OTBCTA
0KNAACTCA TOJBKO OJWH M3 MPCIIIOKCHHBIX BAPUAHTOB.

2. BHUMaTenbHO MPOYNTATH MTPEIIOKEHHBIE BAPUAHT-ThI OTBETA.
3. BoiOparb o1uH BEpHBINA OTBET.

4. 3anucaTh TONbKO HOMEp (WM OykBy) BHIOpaHHOTO BapHaHTa OTBETa
(manpumep, 3 unu B).

2. Uepapxnuecknil kinactepHbell aHanui. l[lpum pemenun 3amadn
KJIACTepHOTO aHalu3a Juid Habopa MAaHHBIX IriS pa3IUYHBIMH METOJaMH
MOCTPOCHBI JIEHAPOTPAMMBI C BBIICJICHHEM KJIACTEPOB MPSIMOYTOJIbHUKAMHE IS
3aJJaHHOTO YMCJIa KIIACTEPOB paBHOTO TpeM. BriGepure myumimii u3 METOI0B, €CITU
JCHAPOTPAMMBI UIMEIOT CIIEAYIOIINI BU

method average

method centroid

menod snge

compiete

- OJIMKHETO cocena

- TaJIbHETo cocea

- ICHTPOUIHBIN

- CpEIHEN CBSI3U

- B3BELICHHOW CPEIHEN CBA3U

3aoanue 3akpvimozco muna ¢ 6blOOPOM 00HO20 NPABUILHO2O OMEEemd U3

HECKOJIbKUX 6APUAHNOB npea]lO.?fC‘eHHle.
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1.BanMmarenpHO IIPpOYUTATh TCKCT 3alaHUA U IIOHATh, YTO B KAYCCTBC OTBCTA
0KNAACTCA TOJBKO OJWH M3 MPCIIIOKCHHBIX BAPUAHTOB.

2. BHUMaTenbHO MPOYNTATH MTPEIIOKEHHBIE BAPUAHT-ThI OTBETA.
3. BoiOparb o1uH BEpHBINA OTBET.

4. 3anucaTh TONbKO HOMEp (WM OykBy) BHIOpaHHOTO BapHaHTa OTBETa
(manpumep, 3 unu B).

3. Mertonbl uepapxuueckon kiacrepuszanuu. Kakonl wu3 MeTonoB
KJIACTEPHOI'O0 aHajIM3a IPU aHAIN3€ KAaHJIWJATOB HA BKIIOYEHHUS B KIIACTEP Ha
TEKYIIEM IIAre UCIOIb3YET PE3yIbTAThI OLEHKH JUCIIEPCHI?

1. meron Bapna
MeTOo[ OJIM KaAMIIIEro coceaa
METO/ OJIHOM CBSI3U
LHEHTPOUIHBIN METO/T
METOJ HEB3BEIICHHOTO MOMApPHOT0 CPETHETO

Rl i

IIK3 no meme 3:
3aganmue 1.

Nmeercsa BbIOOpKA JaHHBIX 0 6 mpennpusTusx. Haiitu pacctosHue Mexmay
00BEKTaMH C IMTOMOIIBIO PA3TMYHBIX METPUK

X1 X2 X3
1 120 9100 11000
2 180 8400 16000
3 840 13000 20000
4 410 11300 16000
5 460 12000 15000
6 560 11500 13000

C nomompio mpuHIMIA "Onamkaimiero cocema" s MeTpuku EBkinma
MOCTPOUTH JCHAPOrpaMMy. 3ajaudy pelIUTh B Pa3IUYHBIX NPUIOKECHUSIX.
[Toctpouts workflow-diagram Orange

3aganmue 2.

Ha npennpusituu cymiectBytoT 5 oTaenoB. [lockoiabKy B HHUX HMEETCS
pa3HOE 4YHCIIO COTPYAHUKOB, pa3Hble BHUJbI ACATEIBHOCTH M Jp. PEIICHO
CTpyIIUPOBATh OTAENBl. PemuTh 3agady TpynnupOBaHUS HEPAPXUUYECKUM U
METOJIOM K-CpeTHuX.
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CroumocTh MIPOU3BOJCTBEHHBIX | CpelHEMECIYHbIi  00BheM
¢donmoB, X1 pabot, X2

1 699 190

2 510 210

3 340 110

4 290 95

5 310 130

3agauy pemuth B R, JASP, Python
3ananue 3.

Pemuts 3a71auy KJIacTEpPHOTO aHAIM3a Ui MPEUI0KEHHOT0 Habopa JaHHbBIX.
Nwmeetcss 30 HaOopoB gaHHBIX, pa3MeiieHHbIX B Moodle. Kaxapiii ctyneHT
pelIaeT 3aavy KJIacTepHOIo aHallh3a JUisi CBOEro BapHaHTAa UCXOJHBIX JIaHHBIX.
[Ipy pemeHnn 3a7ayd  KJIACTEPHOIO AaHAIM3a CIEAYeT pelarh 3adadu
HEPAPXUYECKOTO KJIACTEPHOIO aHaJIM3a U KJIACTEPHOrO aHaIW3a, PELIEHHOrO C
oMot Metona k-cpennux. B Moodle Haxoautcest npuMep pelieHus 3aauu 1
oopmieHust otuera. B mpumepe npuBeIeHb CKPUNTHI, MTO3BOJISIONINE PEIIUTh
JNaHHBIEC 3a/1a4M Ha s3bIKe R.

Tema 4. ACCOIII/laTI/IBH])le NnpaBuJjIa U pEKOMEHIATC/IbHBIC CUCTEMBI.

IIK3 no meme 4:
3aganue 1

[TocTpouTs accoluaTUBHBIE TMpaBHJIa [0 HMMEEMBIM TpPaH3aKIUIM.
PaccuuTaTh XapaKTepUCTUKH JIJIs1 K&KIOTO MPaBHIIA.

Tpan3akunoHHas 6a3a JaHHBIX

TID IIpuodpeTeHHbIE MOKYNKH

100 peMeHb, JKEHCKasi CyMKa, IOPTMOHE

200 JKEHCKasl CyMKa, KOCMETHYKa

300 JKEHCKasl CyMKa, pEMEHb, KIIFOUHULA, TOPTMOHE
400 aMCKHI 30HT, KJIIOYHHIIA, KOCMETHYKA

500 peMeHb, JKEHCKasl CyMKa, TIOPTMOHE, KIIIOUHHUIIA
600 KOCMETHYKA, [IOPTMOHE

700 peMeHs, TopTdes
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Tema 5. KiuaaccupukanmuoHHbIH aHaau3 ¢ o0ydyeHueM. 3aaadu
kiaaccupuxkanuu

Tecmoesble 3a0anusi:

3aoanue OMKpbINoco muna ¢ Hanucanuem npaesujlbHoco omeemad.

1.BHUMAaTEIBHO NpoYuTaTh TCKCT 3aJlaHHA W IIOHATHL, YTO B Ka4YCCTBC OTBCTA
O0KHNAAaCTCA TOJBKO OJWH M3 MPCIIIOKCHHBIX BAPUAHTOB.

2. BHecTH BepHBI OTBET B 0JIE OTBETA.

3. 3anucaTh 3HaueHUe IUdpamMu, €ciau B OTBETE BEIIECTBEHHOE YHUCIIO, IEIYIO
4acTh OT JIPOOHOM OTIAEIUTh TOUKOM, WU 3aIATOM.

1. HepeBbsa peuienuii. B pesynbraTe MOCTPOEHUs JIepeBa PEIICHUN IMpU
pEelICHUH 3aJlayu KJIacCU(PUKAlUU MPUCOB TIONyYEeHA TaKas XapaKTepUCTUKA
y3JIOB:

library(tree)
iris.tree<-tree(iris[,5]~.,iris[,-5])
iris.tree
1) root 150 329.600 setosa ( 0.33333 0.33333 0.33333)
2) Petal.Length <2.45 50 0.000 setosa ( 1.00000 0.00000 0.00000 ) *

3) Petal.Length > 2.45 100 138.600 versicolor ( 0.00000 0.50000
0.50000 )

6) Petal Width < 1.75 54 33.320 versicolor ( 0.00000 0.90741
0.09259)

12) Petal.Length < 4.95 48 9.721 versicolor ( 0.00000 0.97917
0.02083)

24) Sepal.Length < 5.15 5 5.004 versicolor ( 0.00000 0.80000
0.20000 ) *

25) Sepal.Length > 5.15 43 0.000 versicolor ( 0.00000 1.00000
0.00000 ) *

13) Petal.Length >4.95 6 7.638 virginica ( 0.00000 0.33333 0.66667 ) *
7) Petal. Width > 1.75 46 9.635 virginica ( 0.00000 0.02174 0.97826 )

14) Petal.Length <4.95 6 5.407 virginica ( 0.00000 0.16667 0.83333 ) *
15) Petal.Length >4.95 40 0.000 virginica ( 0.00000 0.00000 1.00000 )
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JIs mrecToro ysia moCTaBbTE COOTBETCTBUE 3HAYCHUN MapaMeTPOB y3Jia U
WX Ha3BaHUM

-54

-33.320

-0.00000

-0.90741

- 0.09259
BapuaHTbl OTBETOB;

- BeposTHOCTB TpeThETO KI1acca B y3II€;

- BeposTHOCTB IIEPBOTO KJ1acca B y3II€;

- KonnuecTBo 351eMEHTOB B y3II€;

- BeposatHOCTBE BTOPOTO Ki1acca B y3iIIe;

- JloJist MpaBUIBHO KIACCUPUIIMPOBAHHBIX B y3II€;
- Jlonst HeBepHOM KiacCU(pUKALIMK B y3Ji€

3aoanue OMKpbINoco muna ¢ HanucaHuem npasujlibHoco omeenid.

1.BHUMaTEIbHO NpouuTaTh TCKCT 3aJlaHHUA W IIOHATHL, YTO B KAa4YCCTBC OTBCTA
0XKNAaCTCA TOJBKO OJWH M3 MPCIIIOKCHHBIX BAPUAHTOB.

2. BHecTH BEpHBIN OTBET B IIOJIE OTBETA.

3. 3amucarph 3HaYeHUE UdpaMu, eciiu B OTBETE BEUIECTBEHHOE YHUCIIO, LETYI0
4acTh OT JIPOOHOM OTJAEIUTh TOUKOM, WU 3aIATOM.

2. Boibop xknaccudukatopa. Mcmonap3oBaHMe pa3iUYHBIX  METOOB
KJ1acCU(DUKAITUU TTO3BOJISIET TOTYUUTh CISAYIONINE TAOIHIIBI COMPSKEHHOCTH.

MCTO,Z[ JIMHEHHOT'O AUCKPUMHUHAHTHOI'O dHAJIN3a

69535 442

4546 477

Merton k Onmxaiimux coceneit mpu k=9

69938 39

4973 50

Jloructuyeckas perpeCCust

69770 207

5005 18
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69770 207

Meton ONOpHBIX BEKTOPOB

69882 103

4890 125

Br1OpaTh aydinii METO T 110 TTIOKa3aTeto precission

- METOJ1 OTIOPHBIX BEKTOPOB

- MeTo k-OmmKkaninux cocenen

- TIOTUCTHUYECKAsl perpeccust

- JINHEWHBIN TUCKPUMHUHAHTHBIA aHAJIN3

3aoanue OMKpbINO20 Muna ¢ Kanucanuem npasujiibHoco omeenida.

1.BanMmarenpHO [pO4YUTaTh TCKCT 3addHHA W IIOHATH, YTO B Ka4YCCTBC OTBCTA
0KNAACTCA TOJBKO OJWMH M3 MPCIIIOKCHHBIX BAPUAHTOB.

2. BHecTH BepHBIi OTBET B MOJIE OTBETA.

3. 3anucaTh 3HaueHUe IUdpamMu, €cau B OTBETE BEIIECTBEHHOE YHUCIIO, IETYI0
94acTh OT APOOHOM OTJIETUTh TOYKOM, UJIH 3aITSITOM.

3.Ucnonp30BaHue pazIMYHBIX METOAOB KJIACCU(PUKALMHU TMO3BOJIAET
HOJIyYUTh CIIEAYIOINE TaOIUIIbI CONPSKEHHOCTH.

MCTOI[ JIMHEHHOTO AUCKPUMHWHAHTHOT'O aHAJIN3a

69535 442

477

Merton k Onmxaiimux coceneit mpu k=9

69938 39

4973 50

Jlorucrtuueckas perpeccus

169770 207 |
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5005 18

Meton ONOpHBIX BEKTOPOB

69882 103

4890 125

Bb16path mydinuii METO/ 10 OKa3aTesto accuracy

- METOJ1 OIIOPHBIX BEKTOPOB

- metop k-Onmmkaiiiumx cocenen

- JIOTUCTHUYECKAsI perpeccust

- IMHENHBIN JUCKPUMUHAHTHBIN aHAJIN3
- [lepeBbs peleHui.

IIK3 no meme 4:
3apnanue 1. IlocTpouTh nepeBO pelIeHHI MO JaHHBIM, NMPUBEACHHBIM B
TabnuIe.
Peiitunr Bospact Yposens [loxona Oo6pa3oBanue
0 35 3000 0
0 25 5000 1
0 31 7000 1
1 56 1000 0
1 62 1100 1
1 49 1500 0

5.2. TumoBble OICHOYHBIC MaTEPUATBI I TEKYIIETO KOHTPOJS YCIIEBAaEMOCTH
oOyyaromuxcs (BHE KOHTPOJIBHBIX TOYEK):

IIPUBEJICHBI B 11.6.2.

5.3.01MH WM HECKOJbKO TEMAaTHUYECKUX OJIOKOB JUCHUIUIMHBI 3aBEPIIAIOTCS
KOHTposibHOM Toukol (manee — KT). Tekymuii KOHTpOJb YCHEBAEMOCTH IIO
TUCIUIUIMHE TIpeaycMaTpuBaeT He MeHee 2 (nByx) u He Oosnee 10 (mecsartu) KT B
TEYEHUE TIEPUOJIa OCBOCHUSI TUCIUTIITUHBI.
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MakcumalibHOE KOJIMYECTBO OayioB 3a 000l Tum padotr B pamkax KT
coctasisier 100 (cTo) 6amos.

Pacnpenenenne BecoBbix kodd¢uuumentoB mo KT B pamkax Tekymiero

KOHTPOJISI YCTIEBAEMOCTH MO AUCIUIUIMHE U (POpMYIIBI pacuera:

HaumenoBanue MakcumainbHoe Koaddurnuenr seca PesynbTar
KOHTPOJIbHOU TOUKHU KOJINYECTBO OaJIoB 32 KOHTPOJILHOM TOYKHU KOHTPOJIbHOU TOYKH,
paboty B pamkax KT, Y4YacTBYIOIIUH B
KOTOpOe MOKET HabpaTh (hopMupoBaHUH
CTYAEHT WUTOTOBOH OaTbHOU
OLICHKU IO
JTUCUUIUINHE
(oTpakaercs B
xypHaie bPC B
C0)
KT-1 100 0,12 12

5.2. TumoBble OIEHOYHbIE MAaTEpUaIbl IS TEKYIIEro KOHTPOJIS

yCIEeBAaeMOCTH 00yUarouuxcs (BHE KOHTPOJIbHBIX TOYEK):
IIPUBEJICHBI B I1.6.2.

53. OmuH WIM HECKOJIBKO TEeMaTUYECKUX OJIOKOB JUCHMILIMHEBI
3aBepIIAlOTCS KOHTpoibHOM Toukol (mamee — KT). Tekymuih KOHTpOJIb
yCIIEBAEMOCTH T10 JUCIHUILIMHE MpelycMaTprUBaeT He MeHee 2 (IByX) U He OoJiee
10 (necstu) KT B Teuenue nepuoia OCBOCHUS AUCLUIIAHBI.

MakcumalibHOE KOJIMYECTBO OaioB 3a Jo0oil Ttunm pabor B pamkax KT
coctasysier 100 (cTo) 6amios.

Pacnipenenenne BecoBbix koddduimento mo KT B pamkax TeKylIero
KOHTPOJISI yCTIEBAEMOCTH TI0 JUCITUTUIMHE ¥ (POPMYJIIBI pacuera:

HaumenoBanue MakcumanbHoe Koaddunuenr seca Pesynprar
KOHTPOJBHOM TOUKHU KOJMYECTBO 0aJIOB 3a KOHTPOJBHOM TOUKHU KOHTPOJBHOM TOYKH,
paboty B pamkax KT, Y4acTBYIOIINH B
KOTOpPOE MOXKET HabpaTh (hopMupoBaHUH
CTYJICHT UTOTOBOH OAJUILHOM
OIIEHKH 10
TIACITUTUTIHE

(oTpakaercs B
xypHane bPC B

CJ10)
KT- 1 100 0,12 12
KT -2 100 0,12 12
KT- 3 100 0,12 12
KT -4 100 0,12 12
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KT-5 100 0,12 12

Hroro: X 0,6 60

dopmyira pacyeTa pe3yabTaTa KOHTPOIbHOW TOUYKH:
Pe3ynpraT KOHTpONBHOUW ToukM = KojumdecTBo OayioB 3a pabory B pamkax KT x
KoaddunmeHT Beca KOHTPOJILHON TOYKH.

5.4.®opMbI TEKYIIETO KOHTPOJISI yCIIeBaeMOCTH oOydaromuxcs B pamkax KT u
TUIIOBBIE OIICHOYHBIC MAaTEPUAIIBI:

KT-1
Tema 1.

Tecmuposanue

KT-2
Tema 2.

IIpakmuueckoe-koumpoavnoe 3aoanue (11K3).

KT-3
Tema 3.

IIpakmuueckoe-koumpoavroe 3aoanue (I11K3).

KT-4
Tema 4.

Tecmuposanue.

IIpakmuueckoe-koumpoavroe 3aoanue (I11K3).

KT-5
Tema 5.

Tecmuposanue.

IIpakmuueckoe-koumpoavroe 3aoanue (I11K3).
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6. @opMBbI MPOMEKYTOYHOI ATTECTALMU, KPUTEPUH U NIKAJIA OLEHUBAHUSA,
THUIIOBBIE OIICHOYHbIE MATEPHAJIbI N0 TUCIUILINHE

6.1. IlpomexyTouyHast aTTecTalis IpOBOAUTCS B (hopMe 3aUeTa ¢ OLeHKOM

DK3aMeH TMOBOJAUTCA B TMHCbMeHHOM (opme. OOywaromuiicss moiydaer
AK3aMCHAIIMOHHBIM OWJIET C BapuaHTaMu 3-X 3aJaHuil pa3iauvyHoro Tumna. Ha
BbINOJIHEHUE 3amaHuii gaercs 40-60 wmunyt. Ilo 3aBepiieHMM MMOJATOTOBKH
HEO0OXOJIMMO TMPEJICTAaBUTh OTBETHl B MUCbMEHHOM BHJE, OAPOOHO UBJIOKHUB XO
BBITIOJTHEHUS 3aJaHusl, CJIeJaTh BBIBOIbI (MPU HEOOXOUMOCTH).

[Ipu peanmzamum npomexyrounoit arrecranmu B DO/IJOT moryt ObITH
UCIOJIb30BaHbl cnenyomue gopmbl: yctHo B JIOT - B dopme 0OOCHOBAHHBIX
OTBETOB Ha 33JJaHUs pazau4Horo tumna; nucbkMeHHo B CJ1O - B popme NHCbMEHHOTO
penieHus 3aaHui paznuuHoro tumna; tectupoBanue B C/O.

6.2. TunoBbIe OLIECHOYHBbIE MATEPHUAJIBI IPOMEKYTOUYHOM aTTECTALMH.

BOI’ZDOCbl 0151 NOO2OMOBKU K 3auemy C 0148HK012

1. JlaTh XapakTEPUCTUKY CUCTEM MOAJIEPKKHU NPUHATUS PELICHUN, XPAHUIIMILL
JaHHBIX.

2. Cdopmynupoats cBoiictBa OLAP u OLTP-cuctem, HallTH UX OTIIMYUSL.

3. Jare onpenenenue texnoaoruu KDD. OxapakTepu3oBaTh 3Tanbl aHaIu3a
manuberx KDD.

4. OOBACHUTD COJEPKAHME OCHOBHBIX DJEMEHTOB  MaTE€MaTUYECKON
CTAaTUCTUKH, UCIIOIb3YEMBIX JUISl aHAIU3a JaHHbIX. JlaTh XapaKkTepucCTUKY
omnepaluil arperupoBaHusl JaHHBIX.

5. OxapakTepu3oBaTh COJIEpKAHUE HAYaJIbHBIX 3TaIoB KDD,
penoopadoTKU, OUKMCTKA U TpaHC(HOPMAITIH TaHHBIX.

6. Caoenate 0030p OCHOBHOI'O COJIEpXAaHHUS PAa3BEIbIBATEIILHOTO aHaJW3a,
coaepKaHusi ~ MOAEnM  [BIOKH. VYka3atp OCHOBHBIE  3aJa4u
pa3BeIbIBATEILHOTO aHAIM3A.

7. Hate omnpezneneHne NOHATHS AaHOMAaJUU. BBIMOTHUTH XapakTEPUCTHKY
METO/I0B OOprObl ¢ aHoOManusiMu. JlaTh XapakTEpUCTHKY SIIMYHBIX
auarpamm. [IpuBectu npumepsl.

8. llath ompeneneHre MOBTOPHOM BBIOOPKH. YKa3aTb METOJIbI MOBTOPHOM
BBIOOPKHU M OpraHU3alMK UX UCIIOJIb30BaHUS.

9. Ha3Barh OCHOBHBIE TIpaUUecKue CpeACTBa aHalu3a. XapaKTepHU30BaTh
OpraHu3allii0 MOCTPOCHUSI TUCTOTPaMM M BEPOSTHOCTHBIX TpaduKoOB, a
TaK)K€ UX MCIOJIb30BaHUS IIPH Pa3BEAbIBATEILHOM aHAJIM3E.

10.0nucary opraHu3alui0 MPOBEPKU THUIIOTE3 O 3aKOHAX paclpeieNICHHUs.
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[IpuBecTn mpuMepsl MPOBEPKHU TUIIOTES3 B R.

11.0Onucarp opranu3annio NPOBEPKU TMIIOTE3 C UCIOIb30BaHUEM T-KpUTepus.
IIpuBecTn npumepsl npoBepku runores B R.

12.0npenenuts TUCTOrpaMMy pacOpeesICHUS U AUarpaMma «SIIuK C yCaMm».
OnucaTe HMX MCHOJB30BAaHUE IIPU MPOBEPKE THUIIOTE3Bl O 3aKOHE
pacrpeneneHusl.

13.0OxapakrepuszoBath s3bIK  R. Brimonuute 0030p €ro OCHOBHBIX
BO3MOKHOCTEM.

14.0OxapakrepuzoBaTth rpaduueckyro cpeay RStudio. IlpuBectn mpumepbl
pElIeHHs MPOCTEHIIINX 3a/1ay C MOMOIIBIO JaHHOU rpadudecKoi cpeibl

15.Jate o6uryto xapakrepuctuka JASP. IIpuBectu mpumepsl pelieHus 3ana4y
ONMUCATEIIbHON CTATUCTUKMU.

16.Onpenenuth 3a1a4dy KJIaCTEpHOTro aHanu3a. J[ath oOIIy0 XapaKTEPUCTHKY
METO/I0B KJIACTEPHOT'0 aHAJIM3a.

1'7.1IpuBecTr mpuMepsl METPUK KIACTEPHOTO aHAJIN3A.

18.J]Iath  XapaKkTEpUCTHKY METOJIOB OMpEACNICHUs] OJIU30CTH  MEXKITY
kjactepamu. [IpuBecTy mpuMepsl penieHus 3aad onpeaeieHus OJIU30CTH.

19.06bscHUTD COJZIEpIKAHUE HEPAPXUYECKOU KJIaCTEpU3ALIHH.
OxapakTepr30BaTh arjioOMEpaTUBHBIM M TUBU3UMHBIN MeTOIbl. [IpuBecTn
npuMepsl B R.

20.Xapaktepu30oBaTh METOJ K-cpeaHUX. [IpuBecTH nmpuMepsl pelieHus 3a1a4 B
JASP u B R.

21.JlaTh XapakTEpUCTUKY METOJa K-CpeaHHX, METOJIOB ONpENEICHUsl YKciia
KJIACTEPOB, METOAA JIOKTH.

22.0npenenuThb CTPYKTYPY aCCOLMATUBHBIX IIpaBuI, MTOHATHS
AHTUMOHOTOHHOCTH.

23.0npenennuTs METPUKU OCTPOEHUS aCCOLIMATUBHBIX IIPABUII.

24.XapakTepu30BaTh AITOPUTM IMOCTPOECHUS ACCOLMATUBHBIX MPAaBUII a’priori,
yKa3aTh Ha MapaMeTpPhbl, UCIOJIb3yEMBbIE IPU TOCTPOECHUU TPABUIL.

25.Jlate ompeneneHue nepeBbeB pemieHud. JlaTh oOLIyr0 XapakTepHCTHKA
J€PEBBEB PELICHUMN.

26.Caoenatb  0030p  @JIrOpUTMOB  TOCTPOCHUSI  JIEPEBBEB  PEIICHUH.
Xapaxkrtepuzoath anroput™m CARD, C4.5.

27.XapaktepuzoBaTh 3amaun kinaccudukanuu. Jarte omnpeaenenne ROC-
KpuBol. Omnucarh OpraHU3AIMIO OIEHKH KauyecTBa KiacCUuUKAIUU C
nomomplo  AUC. OOBACHUTH  OpraHU3AlMIO0  PEHIeHUs  3aJadd
knaccuduxaruu B Deductor. [Ipusectu npumep noctpoenus ROC-kpuBoii.

28.ITpuBecTu XapaKTEPUCTUKY ITOCTPOECHUS JI€PEBbEB pelieHus B R.

29.XapakrepuzoBatb MeTo random forest. JlaTh XapakTepuUCTUKY, IPUBECTH
NpUMEpPBl pEelIEeHUs 3a]ad KJIACCH(PUKALUMM C TOMOUIBI0 METO/A
CIIy4alHOro Jieca.

30.OxapakrepusoBaTh Talnuily compsikeHHOcTH (conclusion). Omnwucath
OpraHU3aIlMI0 TOCTPOSHUsI TabJuIl COmpsDKeHHOCTH B R. YTo4HUTH
coJiepKaHue OMOOK MEPBOro U BTOPOro poja.
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31.Jlatb ompenesieHHe JOTUCTUYECKON perpeccun. llpuBectr mnpuMeps
pemieHusl 3a7ad OWMHApHOW KJacCU(UKAIMK Pa3IMYHBIMH METOaMHU.
OnpenenuTs NOHSATHE aHCAMOJISI METO/IOB.

32./latp omnpeneneHue HelpoHHoW cetu. KiaccuuimpoBath HEHpOHHBIE
CETH.

33.Xapakrepr30BaTh AKTUBU3ALMOHHBIE (DYHKIIMU HEHUpPOHA.

34 1lpuBecT mOpUMEPBI APXUTEKTypa HEUpoHHOW cetu. llocTpouts
HelipoHHble ceTd B Deductor.

35.]1aTh XapakTEpUCTUKY OCHOB CHUHTAKCHCA SI3bIKa R, CTPYKTypbl TaHHBIX
A3bIKA.

36.XapakTepr30BaTh CpEJICTBA MMIIOPTA MU 3KCIOpTa AaHHbIX. [IpuBectu
MIPUMEPHI.

37. Knaccuduruponats rpaduky B R. [IpuBectu npumepsi.

38. XapaktepusoBarh cpeicTBa aHanu3 BeIOOpKU B R. [IpuBecTn mpumepsl.

39.1IpoieMOHCTPHUPOBATH OPTAHU3ALMIO IPOBEPKH CTATUCTUYECKUX TUIIOTES B
R, B JASP. Omnwucare cojepkaHue€ W OPraHU3ALUI0 HCIOJb30BAHUS
kpurepust CTerofieHTa u kpurepust ManHa-Y uTHu.

40. IIponeMOHCTPUPOBATh PEIICHUE 3aJay KOPPEIALMOHHOTO aHanu3a B R.
Cnenatb 0030p CpeCTB KOPPEIALIMOHHOTO aHAIH3a.

41.XapaxkrepuzoBath koppeisinuu [Tupcona, Cniupmena, Kenpanna, yactHoi
Koppessiiuu. [1oka3aTe npuMepbl UX UCIOJIb30BAHUS.

42.]laTh XapaKTEpUCTUKY 3a7a4d (DAKTOPHOTO aHAIH3a

43.ChopmynupoBaTh 3Talbl PelIeHus 3a/1a4 (haKTOPHOTO aHAIH3a.

44 ]]aTh 0OIIYI0 XapaKTEPUCTUKY ACCOIMATUBHBIX MPABHII

45.]]aTh 001IyI0 XapaKTEPUCTUKY AJITOPUTMA a’priori

46.XapakTepu30BaTh PEKOMEHIATEIbHBIE CUCTEMBI.

Tunosvie 3a0anus 015 3a4ema C OMQHKOIZ

3agaua 1. [IpoBeputh runoTe3y o 3HAYMMOM OTJIMYMHU CpeIHEro Oamia 3a
DK3aMEHbl B JECATOM M OAWHHAALATOM KJAccCaxX, HCIONIb3ysl KPUTEpUH
Crbtonenta u kputepuil ManHa-YutHu. [locTpouth auarpammbl «SIIUK C
ycamu» JJid IIKOJbHUKOB, UMEIOIIUX pa3Hble xo000u. IlocTpouts nuarpammy
«J1epeBO-UCThs». JlaHHbie HaxoAsaTCs B ¢aiiie TecTsl [lkona.txt. 3agady pemurhb
B R u B JASP.

[TocTpouTs 3aaauy kiaccuukauuu Xxoo0u B 3aBUCUMOCTH OT PE3yJIbTATOB
TECTUPOBaHUS. 3a7auy KJIacCU(UKALUN PELIUTh C TOMOLIBIO JEPEBbEB PEILICHUIN
B R.

3agaua 2. Co3gaTh CiydailHyI0 TOCJIEI0BATEIBHOCTh pazmepom B 500
HAOJIIOICHUI C WCIOJB30BAaHUEM T'€HEpaTopa PaBHOMEPHO paCIpeesICHHbBIX
yucen B auanazoHe or 0 go 10. IIpoBepuTh CTAaTUCTUYECKYHO THIIOTE3Y O
YUCJIOBBIX 3HAUEHUSX MTapaMETPOB:
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1 HO:a:O,S;HI:a;tO,S'
0 Hyra=5H,:a>5

ITocTtpouts rucrorpammy pacnpenenenuss B R. Iloctpouts rucrorpammy
4acTOT U TUCTOIPAMMY OTHOCHUTEJIBHBIX 4acTOT. [Ipy mocTpoeHnu rucTorpaMmsl
OLICHUTh M 3aJaTh YHUCJIO MHTEPBAJIOB. YKa3aTb Ha3BaHUE OCEHW M HA3BaHUE
TMCTOTPAMMBI, a TAaKXX€ 3aJIMBKy CcUHero upera. Ha nmarpamMmmy nomecTuThb
KPUBYIO SIJIEPHOM IJIOTHOCTH, a TAK)KE alMPOKCUMALINI0 PABHOMEPHBIM 3aKOHOM
pacnpenenenus. [Ipy mocTpoeHnH KpUBOU PEryJIUPOBATH €€ IIAIKOCTb.

- OLICHUTB CTaTUCTUYECKUE XapaKTEPUCTHKHU.

- [Ipn mpoBepke TMNoTe3bl: UCMOIB30BATh OJJHO BEIOOPOUHBIN T-KpUTEpUid.
3amate ypoBeHb 3HauuMocTd 0,05. Hcmonp30BaTh OJHOCTOPOHHIOIO H
JBYXCTOPOHHIOIO IIPOBEPKU TUIIOTE3BI.

- IIpoBepuTh runore3y 0 paBHOMEPHOM 3aKOHE PaCIIpENEIeHUs ¢ IOMOLIBIO
kputepus Konmoroposa-CMmupHoOBa.

B R ucnonws3oBarh QyHKIHIO t.test

Turosble IIPOBEPOUYHBIC 3aAaHUS IS

IIPOMEKYTOYHOM aTTECTALINHN:

CaMOIIOATOTOBKH o6yqafomer00ﬂ K

TUII 3AJAHIA CHEHAPHUU BBITIOJTHEHU A THUIIOBBIE 3AIAHUA
3amaHue 3akpeiToro | l.BHuMaTtensHO mpounTtaTh TekcT | 1. UTo 03HauaeT TEpMHH «LIEHTPOH] KiacTtepay?
THIA € BBHIOOPOM | 3aJaHUS M MOHATH, YTO B KauecTBE
OJHOTO  TPABUIBHOIO | OTBETA OKUAAETCS TOJIBKO OIWH U3 g) KomriecTso 005EKTOB B KIacTepe 5
OTBETa U3 HECKONBKHX | MPEATONKEHHBIX BAPUAHTOB. ) Cpefce SHANCHME MpUSHAKOR BOEX OGRCKTOR
BHYTpH T
BapuaHTOB ) B B) M. futactepa 6
aKCHMAaJIbHOE PACCTOSHHUE M€ o0BEKTaMU
HPEIUTOMKEHHBIX . HUMAaTelbHO  IPOYUTATh p HKIY
MIpeI0>KEHHBIE BADUAHTHI OTBETA. BHYTpH KJIacTepa
I Paccrosame Mexmy IByMs  OMKaWIIMMU
3. BeiOpath oiuH BepHBIi OTBET. KJIacTepaMu
2. Kakoii Meron KiacTepu3alMyd OTHOCUTCS K
4. 3amucath TONBKO HOMeEp (MU
HePAPXIIECKUM aJITOpUTMaM?
OykBy) BbIOpaHHOTO  BapHaHTa
oTBeTa (Hanpumep, 3 wiu B). A) Meron k-cpemux
Bb) DBSCAN
B) Agglomerative Clustering
I') EM-knacrepuzarys
3aganne  3akpbiToro | |.BHUMaTenbHO MPOYUTATH TEKCT Ionsitre Onpenenenne
THIIa HAa YCTAQHOBJICHHWE | 3a[JaHUS M MOHATH, YTO B KaUCCTBE
COOTBETCTBHSA OTBETa OKHJJAI0TCS napsl .
1. ®akrop A) INokazarenb, XapaKTepU3yIOIIHi CT
3JIEMEHTOB.
2. BamMaTtensHO mpoYHMTaTH 002 2. Harpy3ska B) CkpbiTas maTeHTHAS BGTUYIHA, 00F
CIIUCKA: CHOUCOK 1 — BOMPOCHI,
YTBEPKACHNUS, (aKThl, HOHATHS H 3. Obopor B) Yucno ¢akTopos, HCIPIB3YEMBIX 1
T.JA.; CIHCOK 2 — YTBEpP)KICHHUS,
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CBOMCTBA OOBEKTOB H T.II.

3. ComocTaBUTh DJIEMEHTHI CITHCKa 1
c 3JIeMEHTaMH CITHCKA 2,
c(hOpMHPOBATH MAPHI HJICMECHTOB.

4. 3amucaTh TOMapHO OYKBHI H
1 dpsl (B 3aBUCUMOCTH OT 3a1aHUST )
BapUaHTOB OTBeTa (Hampumep, Al

I') CoBOKYIHOCTh OHEpPALMI IO TIpK

4. Pa3mMepHOCTD HMHTEPIIPETALIH

1. YcTaHOBUTE COOTBETCTBHE MCKAY HNOHATUCM U
OIIPCACIICHUCM.

2.YCTaHOBUTH COOTBETCTBHUSI MEIy MOHSITUAMH H
OTIPEICTICHUSIMH:

w b4).
Tepmun XapakTepucTHKa
1.
OKCTpaKTop A) Marpuria, oTpaxaromas cBsI3b[KaXI0ro Ty
2.
OpTtoroHain
HBIN
TIOBOPOT B) Crioco0 n3BiedeHust Ii1aBHbIX KOMIIOHEHT
3. @akTopsl B) Meton BpamieHust ()akToOpOB, COXPaHSFOIIHI
4. Poramms I') JlaTeHTHBIC BETMYMHBI, BBIIEISfEMbIC B Pe3y.
3aganue  3akpeitoro | 1.BHumarensHo mnpoumtats TekcT | 1. Kakue MeTombl OTHOCSTCS K IJIOCKOCTHBIM
THIa €  BBHIOOPOM | 3aJaHUs M NOHATH, YTO B KayecTBE | (HEMEPapXWUYECKHUM) METOIAaM KJIACTEpU3aLun?
HECKOJIBKUX OTBETa  OXHIACTCI  HECKOJBKO Bis
MPaBIJIBHBIX OTBETOB | MPaBHJIBHBIX OTBETOB u3 | DPIOCPHTC BCC IIPABIILHEIC BADHAHTLL:
u3 HECKOJIBKUX | TPEUIOKEHHBIX BAPHAHTOB. A) K-means
BapUaHTOB
e TOREHHBIX 2.BHuMaTenbHo MPOYHTaTh | §) DBSCAN
MIPEAJIOKEHHbBIE BAPHAHTHI OTBETA.
B) Hierarchical clustering
3. BeIOpaTh HECKOIBKO MPaBHIIBHBIX
OTBETOB. I') Spectral clustering
4. 3ammcats Tonmbko Homepa (mmm | ) Mean shift
OyKkBBI) BBIODAaHHOTO  BapHaHTa 7Y
. YKaXuTe BEepHbIC YTBEPKICHUS OTHOCHUTEIHHO
otBeTa (Hampumep, 1 4 mwm A T). P YIBCPAHA
KJIACTEPHOTO aHAJIN3A:
BriOepure Bce paBUIIbHBIC BAPHAHTHIL:
A) llenp KJacTEepHOro aHaNM3a 3aKJIIOYAeTCs B
TPYIIIHPOBKE OOBEKTOB TaKkUM 00pa3oM, UYTOOBI
O0OBEKTHl OIHON TPYNNbl OBUTH TOXOXKH APYr Ha
Ipyra Oosblie, YeM Ha OOBEKTHI APYTHX IPYII.
B) Metons! kiacTepu3ayy Mo3BOJISIOT Pa3/iesuTh
BEIOOPKY Ha 3apaHee 3aJaHHOE YHUCIIO KJIACCOB.
B) KauectBo kiacrepu3anny MOKHO OLECHUTH C
TTOMOIIBIO METPHUK, TAKUX Kak nHJeKc CrirysTa uim
koadunmenT [ziiBa-bonanHa.
I Pesynbrar KJlacTepu3anum 3aBUCHT
HCKJIIOYHUTENILHO OT BBIOPAHHOTO aITOpPUTMA M HE
3aBUCHT OT MacIITaba NCXOAHBIX JaHHBIX.
3aganne  3akpeiToro | 1. BHumarenpHO HmpoOuYMTaTH TEKCT YcTaHOBUTE MPAaBUIBHYIO MOCIEAOBATEIHLHOCTD

TUIla Ha YCTAHOBJICHUE

3aJaHus U IIOHATH, YTO B KAa4YCCTBEC
OTBCTa OXKHUIACTCA

PTAIoB MMOCTPOCHUA MOACIN KJ'[aCCI/I(pI/IKaHI/II/II
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MOCIIeZI0BATEILHOCTH MOCIIEZI0BATEIHHOCTh DJIEMEHTOB. A. COo0p ¥ OATrOTOBKA TaHHBIX
B. Bri0op MeTosa KitaccubuKanum
2.BanMaTensHO MIPOYNTATH C. OG6yueHne MoOxeIH
MMPCAJTOKCHHBIC BAPUAHTBI OTBETA. D. OI.[CHKa KadecTBa MOJICH
E. TlpumeHeHne MOIENH IJIsl HOBBIX JTAHHBIX
3.Iloctpouts BEPHYIO [ :
. pedenuTe MOpSAJOK LIAroB IMpolecca Kpocc
TOCAC/IOBATEIBHOCTE M3 | pamupaumn (Meton TIPOBEPKH KadecTBa
MPENTIOKEHHBIX JIEMEHTOB. KITACCH(HMKAIHOHHOM MOTIENH):
4. 3amucath  Oyxsb/ua(pL! (B A. Pasnenienne maHHBIX Ha OOY4YaKOUIYI0 U
3aBUCUMOCTH oT 3a/1aHM) TeCTOBYIO BHIGOPKH
BAPUAHTOB ~ OTBETA B  HYXKHOH B. OOyueHue  Momenmd  Ha  KaKIOM
TIOCTIEIOBATEIBHOCTH  (HANPUMED, | 110QMHOMKECTBE HAHHEIX
BBA wm 135). C. TloBTropeHue IpoIEAYpH JUIS Pa3HBIX
KOMOWHAITHHA pa3/IeleHus TaHHBIX
D. Brruncnienue cpenHell OLEHKM TOYHOCTH
MoJenen
E. Hcnonb3oBanue OCTaBILErocs
MOJIMHOKECTBA JUIsl TECTUPOBAHUS
3ananue |.BuumatensHo mnpounTaTth TekcT | 1.Kakoe yTBepkIeHHEe BEpHO ONMCHIBAECT LENb
KOMOWHHPOBAHHOTO 3aJlaHus U TOHSITh, YTO B KadecTBe | (akTOopHOro aHanu3a? [loscHuTe CBOM BBIOOD.
TMOA C  BBIOOPOM | OTBETa OKHUIACTCS TONBKO OJUH W3
OJIHOTO  TMPaBWJIBHOTO | MPENJIOKEHHBIX BAPUAHTOB.
IOI;];;?;X( CHHBIX H:I 2. BuaumarensHo MIPOYUTATH Bribop apuanTa oTBETa:

000CcHOBaHHEM BEIOOpA

NPEAJIOKEHHBIE BAPUAHTHI OTBETA.
3. BrIOparh 0/iMH BEPHBIH OTBET.

4. 3ammcaTh TONBKO HOMeEp (WK

OykBy) BbIOpaHHOTO  BapHaHTa
OTBETA.
5. 3anucatp apryMEHTHI,

00O0CHOBBIBAIOIME BHIOOp OTBETA
(nanpumep, 4 TEKCT 000CHOBAHHUS).

A) AHanmu3 CTPYKTYpHl KOPPEIALMOHHBIX CBS3EH
MEXAY TPHU3HAKAMH IS BBIBICHHS CKPBITBIX
o0mux (GakTopos.

b) IIpoBepka rumore3 0 3HAYUMOCTU pa3IUUUH
CpeHUX 3HAaYEHUH epeMEHHBIX.

B) HaxoxaeHue  HaunyylluX  [OpPEeJUKTOPOB
LIEJIEBOT0 MOKA3aTeNsl PETPECCUH.
I') TIlouck aHOMamuiéi ¥ BBIOPOCOB Cpenu

HCCIICAYCMbIX JaHHBIX.

2.Yem omiimuaercs BpameHne Varimax ot Promax B
pamkax ¢akropHoro anammza? llosicHuTe CBOMA
BBIOOD.

Br16op BapnanTa oTBeTa:

A) Varimax  coxpasseT
¢dakTOopoB, TOrga  Kak
HAKJIOHHBIE (HaKTOPBI.

OPTOrOHAJILHOCTH
Promax  pmomyckaer

B) Varimax wucnone3yercs s YMCHBIICHUS
pPa3MEpHOCTH MPOCTPAHCTBA MPHU3HAKOB, a Promax
— JUId  TOBBIIICHUS  HHTEPIPETUPYECMOCTH
pe3yIBTATOB.

C) Varimax noaxoJuT Ajisi HeNPEPhIBHBIX JTaHHBIX,
a Promax — ju1s1 KaTeropuaibHbIX.
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mnporpamme R.

D) Varimax npuMeHHM TOJIKO B CTaTHCTHYECKOM
nmakere SPSS, a Promax pgocTynen maumb B

2.IlpogymMaTh JIOTUKY W HOJHOTY
OTBeTA.

3aganne  oTkpeiToro | 1. BHumarensHOo mpounTtarh TekcT | 1. OOBsicHUTE MOAPOOHO 3TAmbl OYMCTKH AAHHBIX
THIIAa C DPAa3BEPHYTHIM | 3a[JaHUS U MOHATH CyTh BOIPOCA. nepex  IPOBEACHHEM

aHanusza.  [Ipusenure

OTBETOM KOHKPETHBIC  MPUMEPHl  METOJOB  00pabOTKH
MPOMYIIEHHBIX 3HAUYCHWH, MyONMMKATOB 3amucedl u
HEKOPPEKTHBIX 3HAYCHUM.

3.3amucarts OTBET, HACTIONb3YS
YETKHE KOMITAKTHBIE
(hopMyTTHPOBKH.

4B cinydae pacueTHoi 3amgauu, | HHMX IIOJE3CH.
3aMMCaTh PEIEHNE U OTBET

2. Yo Takoe pa3BenouHblil aHanu3 gaHHbIX (EDA)?
OnumuTe Tpu OCHOBHBIX HMHCTpyMmMeHTa EDA n
MIPUBEIUTE NPUMEP CUTyalnH, KOTAA KaXIbl W3

6.3. Kpurepuu u mkana ouenuBanus Ha ocHoBe bPC.

Kpumepuu u 6annenas wikana onpedensaromces npenooasameinem

KPUTEPMHN OLIEHMBAHM A

PE3VJIBTAT
B BAJUIAX

JaH noJiHBIN, B IOTMUECKOHN MOCIEI0BaTEIbHOCTH Pa3BEPHYThHIN OTBET Ha
IIOCTaBJICHHBII BOIIPOC, IZl€ OH IPOJAEMOHCTPUPOBAJ 3HAHUS MpEAMETA B
MOJTHOM 00beMe Y4eOHOM IPOTrpaMMBbl, TOCTATOYHO ITyOOKO OCMBICIIHBAET
AUCHUIIINHY, CaMOCTOATCIIBHO, u HCYCPIIBIBAIOIIC OTB€YacCT Ha
JIOTIOJIHUTEIILHBIC  BOIMPOCHI, TPHBOJUT COOCTBEHHBIC MPUMEPHI IO
MpoOJIEeMaTUKE  MOCTABIEHHOIO  BOMPOCA, PEUIMI  TpPeI0KESHHBIC
MIPaKTHYECKUE 3a/1aHus 6e3 OmmOoK
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Jan pa3BepHYTHIi OTBET Ha TOCTABJICHHBIM BOMPOC, TAE CTYICHT
JEMOHCTPUPYET 3HAHHS, TIPUOOPETEHHBIC HA JIEKIIMOHHBIX U CEMUHAPCKUX
3aHATUAX, & TAKKe IMONyuYeHHBIE MOCPEICTBOM H3YYEHHUsS 00S3aTENbHBIX
y49e0HBIX MaTepHaIOB IO KypCy, OAaeT apryMEHTHPOBAHHBIE OTBETHI,
MIPUBOJUT TIPUMEPH, B OTBETE MPHUCYTCTBYET CBOOOIHOE BIIAJCHUE
MOHOJIOTHYECKOH pPedYbl0, JIOTMYHOCTh M TIOCIEAOBATEIHLHOCTh OTBETA.
OnHako MOMyCKaeTcss HETOYHOCTh B OTBETE. Pemmn mpemioXKeHHBIE
MPaKTUYECKUE 3aIaHUs C HEOOIbIIMMU HETOUHOCTSIMHU.

30-39

JaH oTBeT, CBUIETEILCTBYIOIIMII B OCHOBHOM O 3HAHWU IIPOIIECCOB
HU3y9aeMOU JTUCITUIUIMHEI, OTIMYAIOIINNACS HEJOCTATOYHON TIyOWHON H
TIOJTHOTOM PACKPBITHS TEMbI, 3HAHUEM OCHOBHBIX BOIIPOCOB TEOPHUH, CJIa00
chOpMUPOBAHHBIMH ~ HABBIKAMH  aHAJM3a  SBJIICHUH,  MPOIECCOB,
HEIOCTaTOYHBIM YMEHMEM JlaBaThb apryMEHTUPOBAHHBIE OTBETHI M
MIPUBOJUTh  TPUMEPHI,  HEIOCTaTOYHO  CBOOOJMHBIM  BIIJICHHEM
MOHOJIOTHYECKON PEYbI0, JOTMYHOCTBIO U MOCIEA0BATEIBHOCTBIO OTBETA.
JlomyckaeTcss HECKOJBKO OIMMOOK B CONIEP)KAHWHM OTBETA M PCIICHUH
MPaKTUYECKUX 3aJaHUM.

20-29

Jan oOTBeT, KOTOpPBI COHEPXKHUT pAI CEPhe3HBIX HETOYHOCTEH,
0oOHApY)KMBAIOIINK HE3HAHHE TMPOIECCOB M3ydyaeMOW IpeIMeTHON
o0yacTv, OTIMYAIONINICS HETIIyOOKHM pAacKPHITHEM TEMBbI, HE3HAHHEM
OCHOBHBIX BOIIPOCOB TEOpUH, HechOPMHUPOBAHHBIMY HABBIKAMH aHAJIH3a

0-19
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HBHCHHﬁ, mpouecCoB, HCYMCHUEM JaBaTb ApTryMCHTHPOBAHHLIC OTBECTHI,
c1a0BIM BJIaACHUEM MOHOJIOTHYECKOH pC4Yb0, OTCYTCTBUCM JIOTUYHOCTU U
OCICA0BAaTCIbHOCTH. BLIBOI[LI NMOBCPXHOCTHBI. Pemenne MNPAKTHYCCKUX
SBHaHHﬁ HC BBIIIOJIHCHO, T.C. CTYACHT HC CITOCOOEH OTBETHUTH HA BOIIPOCHI
JaXKe IMPU JOIMMOJTHUTEIBHBIX HABOJAINX BOIIPOCAX MIPECIIoaaBaTelIsd.

6.4. OnucaHue JONMOJHUTENBHBIX MaTepUaioB U  000OpyJdOBaHUS,
HEOOXOIMMBIX JIJIS BBITIOJIHEHHS TTPOBEPOUYHBIX 3aJIaHUM (npu HeobXxooumocmi).

Jns pemenust 3agad oTkpbiToro tuma (keicos, I1K3, TIM3), TecToBhIX
3aJaHUI CTYJIEHTY pa3pellaeTcsl MCIOJIb30BaHHUE KaJbKYJSATOpa; IMpOorpaMMm JJist
paboThI C ANEKTPOHHBIMU TaOIUIIAMU TSI 0OpaOOTKH, aHAJIM3a W BU3yaIU3aIuU
JTAHHBIX. /[ MOCTPOEHUS MHTEIUIEKT-KapThl U MOJENEH B Pa3IUYHBIX HOTALUSAX
CTYJIEHTY MOKHO MCIOJIb30BaTh JI000I COOTBETCTBYIOIIMI OHJIAWH-UHCTPYMEHT.

7. Meroau4eckne MaTepUAJIbI 10 OCBOCHHUIO THUCUMILTHHBI (MOIYJIS)

JUis UW3ydeHuss OCHOBHBIX BOIIPOCOB 0O0pa3oBaTelIbHONW MpPOrpamMMmbl
HEOOXOJMMO  KOHCHEKTHUPOBAaTh  MaTepuanbl  JIeKIWH,  pabotaTth  C
PEKOMEHJIOBAaHHOW IIPENOJABATEIIEM JIMTEPATypO, a TakKXke pecypcaMmu
MH(POPMAIIMOHHO-TEJIEKOMMYHUKAIIMOHHON ceTu «HTEepHETT?. Jns
IpUOOpPETEHNS] HABBIKOB aKTUBHOT'O HCIIOJIb30BAHUS 3HAHUH MOJIE3HO 00CYKIaTh
IUJAHOBBIE W BO3HUKAIOLIME BOIPOCHI, a TAaKXE pEIIaeMblEe 3aJadyd Ha
IIPAKTUYECKUX 3aHATUAX.

JI1st 3aKperieHns H3y4E€HHOI0 MaTepuasa JaHbl BOIPOCHI 110 KaXA0U TeEMe
JVCHUIUIMHBI, HA KOTOPBIE CIIEAYET CAMOCTOSATEIBHO HAUTH OTBETHI.

BaxxHolt cocTaBHOIl 4acThi0 y4eOHOro Iipoliecca B BYy3€ SBJISIOTCA
npakThuueckue 3aHATus. [Ipaktuueckue 3aHATHS IPOBOAATCA TJIaBHBIM 00pa3oM
N0 JAWCHUUIUIMHAM, TPeOYIOIMM 3aKpeIUIeHUsI HaBBIKOB pELICHHs 3a1ad, |
MIOMOTAIOT CTYJIEHTaM I1y0ke YCBOUTh YUeOHBI MaTepHall, MpuoOpecTH yMEHHUS
INPUMEHATh METOJIbl MAaTEMaTHYECKOI0 aHaliM3a K PELICHUI0 Pa3HOOOpa3HbIX
3a/1a4, ONPEACIATh W OLCHUBATH PECYPCHl U CYIIECTBYIOIIHUE OIPAHUYCHUS
pa3HOro ponxa mnpoekToB. IIpakTudeckne 3aHATUS MpPEAHA3HAYEHBI JUIA
CaMOCTOATENBHOM padOThI CTYACHTOB MO PEIICHUIO0 KOHKPETHBIX 3a7a4u. Kaxmoe
IIPAKTUYECKOE  3aHATHE  CONPOBOXKIAAETCA  JOMAIIHMMHU  3aJaHUSIMU,
BBIJIABAEMBIMH CTYJIEHTaM ISl PELICHHS BO BHEAYIUTOPHOE BPEMSI.

[Ipy  moaroroBke K  MPAKTHYECKUM  3aHATHSAM  HEOOXOIUMO
MIPOAHAIM3UPOBATh KOHCIEKT JICKIIMH, O3HAKOMHUTHCSI C PEKOMEHIOBAHHOMU
JUTEPATYypPOd 1O COOTBETCTBYIONIEH TeMe, OCYIIEeCTBUTh IOATOTOBKY TIO
PEKOMEHIOBaHHBIM B pabouel mporpamMme BOIpOCaM JUIsl OOCYKICHHUS TEMBI,
BBITIOJTHUTH JJOMAITHEe 3a/1aHue (MPU HEOOXOIUMOCTH).
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Heobxoaumo mMOMHUTE, YTO HA JIEKIIUA OOBIYHO paccMaTpUBAETCS HE BEChH
MaTepHall, a TOJIbKO ero 4acTh. OCTaIbHASI €T0 YaCTh BOCIIOHIETCS B TIPOIECCE
CaMOCTOSATENILHON paboTel. B cBI3M ¢ 3TuM paboTra ¢ PEKOMEHIOBAHHOU
auTeparypoi ooszarensHa. Ocoboe BHUMaHUE TIPU 3TOM HEOOXOAUMO 00paTUTh
Ha COJIEP)KaHHE OCHOBHBIX ITOJIOKEHUW M BBIBOJIOB, OOBSCHECHUE SIBICHUUA W
GakToB,  ySICHEHHE  MPAKTHYECKOTO  MPHUIOKEHUS  paccMaTPHBAEMBIX
TEOPETUYECKHX BOMPOCOB. B mpomecce 3Toif pabOThI CTYIEHT OJIKCH
CTPEMHTHCSI TIOHATh U 3allOMHHUTH OCHOBHBIC IOJIOKEHUS PACCMATPUBAEMOTO
MaTepuaia, TMPUMEphI, TMOSACHAIONIME €ro, a Takke pa3o0paThCsi B
WUTIOCTPAaTUBHOM ~ MaTepuasie. B mpomecce TOATOTOBKM K 3aHATHIM
PEKOMEHyeTCsl B3aUMHOE OOCYXKJEHHE MaTepuaia, BO BpPeMs KOTOPOTO
3aKPETUIAIOTCSl 3HAHUSA, a TaKKe MPUOOpPETaeTCs TMPAKTHKAa B W3JIOKCHUH U
pPa3bACHCHWH ITOTYYCHHBIX 3HAHWMA, pa3BHBAETCs pedb. IIpu HEOOXOIUMOCTH
clleyeT oOpamiatbes 3a KOHCYJbTAIMEeW K TperojaBarenio (B TOM 4YHCIE TI0
ANEKTpOHHON Tmoute). [lmaHupyss KOHCyJIbTalMiO, HEOOXOJAMMO XOPOIIO
MPOyMaTh BOIIPOCHI, KOTOPBIE TPEOYIOT pa3bsiICHEHUS. 3aKaHUYNBATh TOJATOTOBKY
ClIeyeT COCTaBlIeHHMEM IUIaHa (KOHCIEKTa) IO M3ydaeMOMYy MaTepuaiy
(Bompocy). ITO TO3BOJSIET COCTaBUTh  KOHIICHTPUPOBAHHOE,  CXKATOE
MPEACTABIICHUE IO WM3yYaeMbIM BOMpPOCaM. 3alliCh HMEIOT TMEPBOCTETICHHOE
3HAUEHWE JJII CAMOCTOSITEIBHOW PabOThI CTyJAeHTOB. OHM TOMOTAIOT TIOHSTH
MOCTPOCHUE HW3Y4aeMOT0 MaTepuana, BBIICTUTh OCHOBHBIE TIOJIOKCHHUS,
mpoCiHeanuTh HX JOruKy. Kpome TOro, BemeHHE 3amuceil CmoCcOOCTBYyeET
MPEBPAIICHUIO YTCHHWsT B AKTUBHBIA MPOIECC, MOOWIM3YET, HapsAIy CO
3pUTENBHON, W MOTOpHYH mamMaATh. Clexyer TIOMHHTB: Yy CTYJIEHTa,
CUCTEMATUYECKH BEYIIEro 3alKCH, CO3JAeTCs CBOW WHIAWBUIYAIbHBINA (DOHI
METOJMYECKUX MATEPHAIIOB JJIsi OBICTPOTO MOBTOPEHUS M3YUYCHHBIX BOIPOCOB,
JUTSI MOOMITM3AITMM HAKOIIJICHHBIX 3HAHUH. OCOOCHHO BaXKHBI M TTOJIC3HBI 3aITUCH
TOTJIa, KOTJa B HHUX HAXOJAT OTPAXEHUE MBICIH, BO3HUKIIUE TIPH
CaMOCTOATETHLHOM padoTe.

[Tocne m3ydeHuss 0a30BBIX TEM Kypca MPOBOAMTCS TEKYIIUH KOHTPOJIb
3HAaHUW CTYJIEHTOB B BHUJE ONPOCA WM MHUCHBMEHHOTO TECTHPOBaHUs. THUITOBBIC
TECThI W 3aJaHUs M0 TeMaM JUCIUIUIMHBI IPUBEJICHBI B CIICIIUATIBLHOM pa3zelie
JTAHHOM paboueil MporpamMMel.

[TonroroBka K TEKyIIeMy W MPOMEKYTOYHOMY KOHTPOJIIO Tpearojaraer
U3y4YEHUE TIPEJICTABICHHBIX BOIPOCOB K 3ayeTy, paboTy Haa TeCTaMH,
MIPE/ICTABIICHHBIMU B JIAaHHOW pa0odeil mporpaMme, BBITTOJIHEHHE CEMECTPOBOM
MPOCKTHOW pPabOThl 10 TMPUMEHCHHIO CHCTEMHOTO IIOAXOAa W METOJIOB
CHCTEMHOTO aHaJln3a K BBIOPAHHOW cHCTEME.

8. YueOHas mureparypa u pecypcbl HHGOPMALIMOHHO-
TeJIeKOMMYHUKAIMOHHOI ceT UHTepHeT
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8.1. OcHoBHas uTEeparypa
1. bypnaiues, P. A. AHanu3 U NpOrHO3UPOBAHUE BPEMEHHBIX PAJIOB:
IIyTh OT KJIACCUYECKUX MOJENEN K COBPEMEHHBIM pemeHusM. Yacts 1. bazoBbie
MHCTPYMEHTBI U METOJIbI : yueOHoe nocooue aist By3o0B / P. A. Bypuames, M. K.
Apabos, M. J1. Muccapos. — Cankt-IletepOypr : Jlansb, 2025. — 216 c. — ISBN

978-5-507-52440-2. — Tekcr: dneKTpoHHbIM // JlaHb : 3JIEKTPOHHO-
oubmuoreunas cucrema. — URL: https://e.lanbook.com/book/488951 (nmara
obparmienus: 01.05.2026). — Pexxum goctymna: ajis aBTOpU3. MOJIb30BaTeeH.

2. HaymoB, B. H. MeTroapl nmporHo3upoBaHusi BPEMEHHBIX PSJOB :
yueOHoe mocobue st By3oB / B. H. HaymoB. — 2-e usn., crep. — CaHkT-
[TerepOypr : Jlans, 2025. — 196 c. — ISBN 978-5-507-53013-7. — TekcrT :
ANEKTPOHHEIN //  Jlanp : snekTpoHHO-OMOMMoTeuHas cucrema. — URL:

https://e.lanbook.com/book/464216 (mara obpamenus: 01.05.2026). — Pexum
JOCTYyIA: JUIsl aBTOPU3. MOJIb30BATENEH.

3. Mupxkun, bopuc I'puropseBnd. bazoBbie METObI aHAIN3a JAHHBIX —
M.:1Opaiit, 2024 — 297 c. Tekcr : anexktponHbii // DBC KOpaiit [caiiT]. — URL:
https://urait.ru/bcode/450262 (nara oopamenus: 27.04.2025)

4. MzxuTtapsia B. C., Apxunora M. 1O., [lyoposa T. A., Muponkuna tO.
H., Cuporun B. II. Ananu3 manneix. — M.: FOpaiit, 2023 — 490 c. Tekcr :
anexktpoHHbIH // DBC KOpaiit [caiit]. — URL: https://urait.ru/bcode/450166 (nata
obparmenus: 27.04.2025)

8.2. Jlononnumenvhas tumepamypa
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l. I'ycapoBa H.®, Ananu3 counanbHbix ceTeil. OCHOBHbBIEC TIOHATHUSA U
metpuku. — CII6.: Yuuepcuter UTMO, 2016 — 67 c.

2. XKepon, Opensen. [IpuknagHoe MamMHHOE 00yYEHUE C TTOMOIIBIO
Scikit-Learn u TensorFlow : Konuenuuu, "HCTpYMEHTBI M TEXHUKH JIJIs1 CO3aHUS
MHTEJJIEKTYaJIbHBIX CUCTEM : MTOJTHOLIBETHOE U3/IaHUE : IEPEBOJ] C AHTTIUHUCKOTO -
[IpM.:/Inanektuka. -684 c.

3. Jlanu b. — Mamnanoe o6ydenue Ha R/ - CII6. :ITutep. — 2020 — 464
C.

4. Principles of Econometrics with R [Dnextponnsiit pecypc] — URL:
https://bookdown.org/ccolonescu/RPoE4/

5. Joxk JI. Amamu3 cereit (rpadoB) B cpeme R. PykoBoacTso

nonb3oBarenst- M.: JIMK Ilpecc, 2017 — 250 c.

6. Maxkkunnu Y. Python u ananu3 nanusix. — M.: JIMK, 2015 — 482 c.

7. Hunbcen OiinuH. IlpakThueckuil aHaau3 BPEMEHHBIX PSJIOB:
IPOrHO3UPOBAHHE CO CTAaTHUCTUKOM W MammHHOe o0yuenue. —M.: OOO
Jnanektuka — 2021 — 544 c.

8. HaymoB B.H. CpenctBa OuszHec-aHanuTuku: yueO. nocooue / B. H.
HaymoB ; ®@enep. roc. OmKeT. 00pa3oBar. yupexkJIeHHUE BbICII. 00Opa3oBaHUs
"Poc. akan. Hap. x03-Ba U roc. ciyk0bI npu [Ipesuaente Poc. ®enepanun", Ces.-
3an. un-t ynp. - CII6. : C3UY - ¢pun. PAHXuI'C, 2016. - 107 c.

0. HaymoB B.H. AHanu3 naHHbIX ¥ MallMHHOE OOy4Y€HUE: METOAbI U
WHCTpYMEHTalbHbIe cpenctBa. denep. roc. Or0pKET. 00pa3oBaT. yUpeKIeHUE
BbICIIL. 0Opa3oBanus "Poc. aka. Hap. X03-Ba u roc. ciy:x0b1 ipu [Ipe3uaente Poc.
®deneparun, Ces.-3arm. uH-T ymp. - CI16. : C3NY - ¢un. PAHXuI'C, 2020. - 260
C.

10. Monne ®. I'mybokoe obyuyenune Ha Python. — CII6.: TTurep. 2018.
-400 c.

11. [lTonne @. I'mybokoe o0yuenue Ha R. — CII6.: ITutep. 2018. -400 c.

8.3. HopMaTuBHBIE TpaBOBBIE JOKYMEHTHI W HWHas  IpaBOBas
uHpopMarms

He ucnone3yrores

8.4 NuTepHeT-pecypchl
OOyuaromuMcs obecrieueH goctyn k wmartepuanam kypca B CIIO Axagemuu
http://lms.ranepa.ru, a Tak e 4Yepe3 CalT HayyHOU OMOIUOTEKH K CIEIyIOIIUM
MOJMHUCHBIM AJIEKTPOHHBIM pecypcam:

Pycckoaszviunsie pecypcol

- DJIEKTPOHHbIE YUeOHUKHU 3IEKTPOHHO-O0nOMMoTeunoi cucremsl (DbC) «A4iibyxey
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- DJIEKTpOHHBIE YUeOHUKH IJIEKTPOHHO-O0nbMuoTeunoi cucremsl (ObC) «FOpaiim»

- DJNIEKTPOHHBIE YUEOHUKH IIEKTPOHHO-0nbmmoTeunou cuctemol (ObC) «/lans»

- DNEKTPOHHBIE  y4YeOHWKH  3JEKTpOHHO-OmOmmoteyHoir  cuctembl  (DBC)
«ZNANIUM.COM»
- DJNIEKTPOHHBIE YUeOHUKHU IIeKTPOHHO-O0nbOmmoTeunoi cuctemsl (ObC) «BOOK.RU»

- DJIEKTPOHHBIE YUeOHUKH EKTPOHHO-O0ubInoTeuHou cuctembl (ObC) «/[PRSMART»

9.

MarepuajibHo-TexHH4YecKkasi 0a3a, MH(POPMAIMOHHbIE TEXHOJIOTHH,
NnporpaMMHoe obecneyeHne W HHGOPMALMOHHBbIE CIPABOYHbIE
CHCTEMbI

Haumenosaunue

Criennanu3upoBaHHbIE 3aJIbl I IPOBEJIEHHUS JIEKIUI, OCHAIlCHHBIC
MEPCOHAIBHBIM  KOMIIBIOTEPOM/HOYTOYKOM ¥ MYJbTUMEAUMHBIM
IIPOEKTOPOM

AYI[HTOPHI/I N KOMIIBIOTCPHBIC KJIACCEHI, O6Op}II[OBaHHBIe mocaaO04YHbIMHA
MCCTaMHU U ICPCOHAIIbHBIMU KOMIIBIOTEPAMH C BBIXOIOM B HHTepHeT I
IMPOBCACHUS MMPAKTHICCKUX 3aHSTUMN

«MTC JIuak» — poccuiickas margopma sl OHJIaHH-KOMMYHUKALMA 1
COBMECTHOM paboThl koMaHna ; «SHnmekc Tememoct» — cepBuUC IS
BUJIcOKOHbepeHIui ot Suaexca; S-Meccenmxep

TexHuueckue cpenctBa OOyYCHHS: TIEPCOHATBHBIC KOMITBIOTEPHI;
IporpaMMHBIC CPEJICTBA, OOCCIIEUMBAOIIUE MPOCMOTP BHjeO(]ailiioB B
dopmatax AVI, MPEG-4, DivX, RMVB, WMV nporpaMMsl Jij1s1 pabOThI
C DJIGKTPOHHBIMH TaOIUIIaMU JUTsl 0OpabOTKH, aHATU3a U BH3yaJIU3aIluu
JAHHBIX; COOTBETCTBYIOIINE OHJIAHH-MHCTPYMEHTBHI JUIS TOCTPOCHUS
HMHTEIJICKT-KapThl U MOJICICH B Pa3IMUHBIX HOTAITUSAX

Hayunas 6ubnmoreka (B T.4. SJIEKTPOHHBIE WHGOPMAIMOHHEBIE PECypCHI
HAy4YHOU OMOTMOTEKN)

CIO Axanemuu https://Ims.ranepa.ru/
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