[lokymeHT I'IOﬂ,I'Il/ICE]H NpOCTOi 3NEeKTPOHHOM NOANMUCHIO

7 MMHHUCTEPCTBO CEJIbCKOIO XO03SIMCTBA POCCUMCKOM ®EJEPALIMA
O@M -I/‘ﬁ%aHOBHH)E[[EPAHbHOE T'OCYJJAPCTBEHHOE BIOJIX)KETHOE OBPA30OBATEJILHOE YI{PE)KI[EHI/IE BBICHIEI'O OBPA30OBAHUA

®N0: Xopy

Homxxoc il 2 xPOCCHIECKIIATOCY TAPCTBEHHBII ATPAPHBII YHUBEPCUTET —
MAata noan » 5 19:20:34 XA umenun K.A. THUMUPSI3EBA»

Viankanoisi Nggaieeg M o4 (®TBOY BO PIAY - MCXA umenn K.A. Tumupsisesa)
1e90b132d9b04dce6/585160b015dddf2cbleba

NuctutyTt 3k0oHOMUKH 1 yripasieHus AIIK
Kadenpa cratuctuku u KubepHeTUKH

ra SKOHOMHKH H yTIpaB-

N 7% sl 8 J'II«’I Xopyxui
“\ j’ﬂm 7L /%»gzm 2022 T.

PABOYAS IPOTPAMMA JUCHUIIJINHBI
b1.B./IB.06.01 HMHTe/NIeKTYyaAJbHBIN AHAJIHU3 JAHHBIX U CTATHCTHKA HA HHO-
CTPAHHOM fI3bIKe

JUUIS1 TIOATOTOBKY OaKajaBpoOB

dI'0C BO

Hamnpagnenue: 09.03.02 «1HpopMaimoHHbIE CUCTEMBI U TEXHOJIOTHH
Hanpasnennocrs:

KomnbroTepHble HAYKH U MHTEIUIEKTyalbHbIN aHan3 1aHHbIX (Computer Science &
Data Mining)

Kypc 4
Cemectp 7,8

dopma 00ydeHus: ouHas

I'on Hayana nmoarorosku 2022

Mockaa, 2022



PaspaGotunik (u): Xaputonosa A.E., k.3.H., JOLEHT

(®HO, yuenas crenens, yuenoe snanue)

Penensent: Konomeesa E.C., k.3.1. /
(®HO, ynenan crenens, yueHoe 3nanue) y

202/r.

Ilporpamma coctasnena B coorercTBuM ¢ TpeGosanuamu ®PI'OC BO, npodeccuo-
HaIbHOIO CTaHAapTa M y4yeOHOro IulaHa ro HarpasieHuto noaroroskud 09.03.02
«MHdopMaLlHOHHbIE CHCTEMBI U TEXHOJOIHUY.

Iporpamma o6cysxena Ha 3aceanny Kadeapbl CTATUCTUKH U KHOEPHETHKH
mpoToxoax Ne 11 ot «26» aBrycra 2022 r.

H.0.3aB. xadenpoit Ykonona A.B., K.3.H., IOLEHT
(®HO, yuenas crenens, yueHoe Ipanue) j) ﬂ /

«d» 04  202/r.

CoraacoBano:

[Ipencenarens yueGHO-METOAUYECKOH ?

KOMMCCHH HHCTHTYTa 5KOHOMUKHU U ynipaBieHus AITK p
KoponskoB A.®., K.3.H., JIOLEHT

(®HO, yyeran cTenens, yyeHoe 38aHHe)

— (noanwuce)
«p» 98 202)r.

W.o.3aBexyromero BeImyckarouiei kapenapon
CTATUCTHKY ¥ KUOEPHETHKH |
Ykonosa A.B.. K.3.H.. IOLIEHT d

(DU, yacnan creneus, yHenoe 36anne) = z';/' 14 (iomncs)
v f

«Zf» QL 202)r.

td

/ 3aBelyIOWMi OTAEIOM KOMILIEKTOBAHUS L{Hb 74 bplec o

~ - -
e 2
.

[ P (noanuce)
/




COJAEPKAHUE

AHHOTAILIISL ......coiiiiiiiinnnnenttiiiiccssssssssssssssssssssesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssss 4
1. HEJIb OCBOEHMUS JTUCIHHUIIIITHDBL.........cccconnvuriiiincnnriecssrsnnsicsscsnsascsssnsssssssssssssssssnsssssssssssssssssnssssssssnsassssens 5
2. MECTO JUCIHHUIIIIMHBI B YUEBHOM ITPOIIECCE ........cuuuetiiirrnneiccncsnerecsscsnesecsssansssessssnsssessssnssssssnnans 5
3. MIEPEUEHDb INTAHUPYEMBIX PE3YJIbTATOB OBYUEHMNSI 11O JUCIHHUIIJIMHE, COOTHECEHHBIX
C IIJIAHUPYEMbBIMU PE3YJBTATAMU OCBOEHUS OBPA3OBATEJIBLHOM ITIPOTPAMMBL........... 5
4. CTPYKTYPA U COAEP KAHUE TUCIIUIIJINHbI 5
4.1 PACIIPEJIEJIEHUE TPYJOEMKOCTU JUCIUATIIMHBI ITO BUIIAM PABOT ...uvviueieeeeeeeeeeeeeeeeeeeeeeeeeeeeeesssiisnanneeeeeeees 6
B COX @) 21 1 200l i 7N Y SRR 6
4.2 COINEPKAHME JIUCLIMIIIIIIHDBL ........ovvvvvuuriuiuinieeeeeeeeeeeeeeeeeeeeeeeeeeessssssaaaaannaaaeeeeeeaesaeseeesssessssrsrstnnnsaeeeeeaeens 11
4.3 TIPAKTHUECKIUE BAHSITHIS ....ooeiiiiiiiiiitieetieeeee e e e e e e e e e e e e e e e e ettt eeeeeeeeaeaaeeeeeeeeeee s e e et s eeeeeeeeeeas 15
5. OBPA3OBATEJIBHBIE TEXHOUJUIOI T ........coueaeeeeeeeeeecceereeeeeeceeeeeeeeseessesssssssssssssssssssssssssssssssssssssssssssssssases 21
6. TEKYILIIUIA KOHTPOJIb YCIIEBAEMOCTH U IIPOMEKYTOUYHAS ATTECTALIUSI IO UTOT'AM
OCBOEHUS JUCIHHIIIIMHDBL.......ccuueeeiiiiiiiiiiiirnnnaacssiiiesccsssssssssssssssssssssssssssssssssssssssssssssss 21
6.1. TUTIOBBLIE KOHTPOJILHBIE 3ATAHUS NI MHBIE MATEPHUAJIBI, HEOBXOIUMBIE JIJIS OLIEHKHY 3HAHWIA, YMEHUI 11
HABBIKOB U (MJTN) OTTIBITA JIESTTEITBHOCTH ....cutvveeeeiiiieeeeeirteeesssiseeeeesssseaesssssseesssssseesssssssssessssssesessssssssssssssseeens 22
6.2. OTIMCAHME ITOKA3ATEJIEM ¥ KPUTEPUEB KOHTPOJIS YCIIEBAEMOCTH, OITMCAHMUE IIKAJI OLIEHUBAHUA....... 39
7. YHEBHO-METOANYECKOE U HTH®OPMAIIMOHHOE OBECIIEYEHME JIUCHUIIJIMHBL........... 40
7.1 OCHOBHAS JIUTEPATYPA....oouuuuieiiietieeeeeeeteee e e ettt e e e e et e ee e e et e e s s tataaee s ettt essesatanesesssaanesesssrnnnseessrsrnness 40
7.2 JIOTIOJTHUTEJIbHAS JIUTEPATYPA ...t e e et e OIIMEBKA! 3AKJAJKA HE OIIPEJIEJIEHA.
7.3 METOJJUYECKME YKA3AHUS, PEKOMEHJIALIMM U JIPYTUE MATEPUAJIBI K BAHATHAM ... 40
8. IEPEYEHb PECYPCOB HH®OPMAIIMOHHO-TEJIEKOMMYHHUKAIIMOHHOW CETH
«AHTEPHET», HEOBXOAUMBbIX J1J51 OCBOEHUWS JUCIIUIIJINHBI 41
9. IEPEYEHDBb I[TIPOT'PAMMHOI'O OBECIIEYEHUA 1 UTH®OPMAIIMOHHBIX CITPABOYHBIX
CHICTEM ... cieeeeeeeeeeeeeeeeeeeeeesessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssss 41
10. OMMCAHUE MATEPUAJIbHO-TEXHUYECKOM BA3bI, HEOBXOJIUMOM JIJIsI
OCYHECTBJIEHUSA OBPA30OBATEJBHOI'O MTPOLIECCA IO JUCIHUITJIMHE 42

11. METOANYECKHWE PEKOMEHJAIIMU OBYYAIOIIUMCS 1O OCBOEHNIO JNCHIUIIJINHBI.. 43

12. METOANYECKHAE PEKOMEHALIAU [TPENOJIABATEJISIM IO OPTAHM3ALIMU OB YUYEHMS 11O
D117 00l 10711 17131 O 43




AHHOTALIMA

padoueii mporpaMMbl y4eOHOM TMCIIUTIIMHBI
b1.B./1B.06.01 «MHTeNIeKTYaAbHBbIN AHAJIN3 JAHHBIX H CTATHCTHKA HA HHO-
CTPAHHOM SI3bIKE»

JJISl MOATOTOBKH 0akajiaBpoB 1o HanpasJjeHuio 09.03.02 «Mudopmanuonubie
CHCTEMbI U TEXHOJIOTMID) 110 HANIPAaBJIeHHOCTH «KoMIIbIOTEepHbIE HAYKHM U MH-
TeJUIeKTyaJIbHbI aHau3 faHHbIX (Computer Science & Data Mining)»

Heas ocBoeHusi aucuMiviMHbL: llenpro gucummmbsl «HTEIEKTYalIbHBIN
aHaJIu3 JJAHHBIX M CTAaTUCTUKA Ha UHOCTPAHHOM SI3bIKE)» SIBJISICTCSI OCBOEHHUE CTY/ICH-
TaMH TEOPETUUECKUX U MPAKTUUECKUX 3HAHUN U MPUOOPETEHNE YMEHUM 1 HABBIKOB B
NPOBEJICHUU aHAJIU3 JAHHBIX C MCIOJIb30BAHMEM HH(POPMAIIMOHHBIX TEXHOJOTUM U
HaBBbIKAMU YTEHHSI U NEPEBOAA TEKCTOB Ha MHOCTPAHHOM S3bIKE B MPOdEeCCUOHAb-
HOM OOIIEHUH.

MecTo AuCHUIIMHBI B Y4eOHOM IJIaHe: BKIIIOYEHA B 4acTb, (POpMUPYEMYIO
YY9aCTHHKAaMU O0pa30BaTEIbHBIX OTHONICHWH (JUCIUIUIMHA MO BBIOOPY) y4eOHOTO
m1aHa o HarmpasieHuro moarotroBku 09.03.02 «MHbopMaImoHHbIE CUCTEMBI B TEX-
HOJIOTHI.

Tpe6oBanusi k pe3yjJbTaTaM 0CBOEHMS JUCHMILUIMHBI: B PE3YyJIbTaTE OCBOE-
HUS TUCIUIUTUHBI (DOPMUPYIOTCS CEAYoIe KoMneTeHuu (MHAuKaTopel): YK-4(
YK-4.2, YK-4.3); I1IKoc-8 (ITKoc-8.1, ITKoc-8.2, TIKoc-8.3); [TKoc-9 (I1Koc-9.2,
[TKoc-9.3)

Kpatkoe conep:kanne IMCHUNIAHDI:

The Subject and the Method of Statistics. Absolute, Mean and Relative Values.
Testing Statistical Hypotheses. Definition, Essence and Tasks of Data Mining. The
Phases of Data Mining Project. Solving the Problems of Classification and Regres-
sion. Search for Association Rules during Data Analysis. Cluster Analysis. Text Min-
ing. Data Visualization.

[Ipeamer 1 MeTOJ CTAaTUCTUKU. AOCOTIOTHBIC, CPEHUE U OTHOCUTEIbHbBIC Be-
muanHbL. [IpoBepka cratuctudeckux runotes3. [loHsITHE, CYITHOCTH U 3a7ja4i WHTEJI-
JIEKTyalbHOrO aHayin3a JaHHBIX. CTaAuu MHTEIUIEKTYalIbHOTO aHalIu3a JaHHbIX. Pe-
1mieHue 3a7a4 kiaccudukanuu u perpeccuu. [louck acconuaTUBHBIX MPaBUI B MPO-
Iecce aHajau3a JaHHbIX. KiacTepHbld aHanu3. AHalIW3 TEKCTOBOW MHGOpMAIMHU U
aHanuTuka. Buzyanuzanus TaHHBIX.

O0mas Tpy10eMKOCTh JMCUUILIMHBI COCTABJSAET: 5 3aueTHbIX enqunull (180
YJacoB).

IIpoMexyTOYHBII KOHTPOJIb: 3a4eT B 7 CEMECTpe, FK3aMEH B 8§ ceMecTpe.



1. eab ocBOCHUSI IMCUMILTHHBI

Henpto nucuuiuinibl «HTEINIEKTyalIbHBIM aHANW3 JTaHHBIX W CTAaTUCTHUKA Ha
WHOCTPAHHOM $I3BIKE» SIBJISIETCS OCBOCHHME CTYJICHTAMHU TEOPETUUYECKUX U MPaKTHUYe-
CKHUX 3HAHWW U NMPUOOPETECHUE YMEHHUI M HABBIKOB B MPOBEICHUM aHAIIN3 JTAHHBIX C
UCIIOJIb30BaHUEM HMH(POPMAITMOHHBIX TEXHOJOTUNA M HAaBBIKAMHU UTCHHS U TIepeBOja
TEKCTOB HA MHOCTPAHHOM fI3bIKE B MPO(HECCUOHATBEHOM OOIIICHUH.

2. MecTO IMCHUILIMHBI B y4e0HOM Mpolecce

Jucuunnuaa «VHTEIeKTyalbHbI aHAIW3 JAaHHBIX M CTAaTUCTHKA HA HWHO-
CTPAaHHOM SI3bIKE» BKJIOYEHA B 4YacCTh, (OPMUPYEMYIO yUYaCTHUKaAMU 0Opa3oBaTellb-
HBbIX OTHOLIEHUH (IMCUMILIMHA 10 BBIOOPY) yuyeOHoro 1iana. Jucuunnuna «MHren-
JIEKTYaJIbHbIM aHAIU3 JaHHBIX U CTATUCTHKA HA UHOCTPAHHOM SI3bIKE» PEANU3YyETCA B
cootBercTBUM ¢ TpeboBanusiMu OI'OC BO, npodeccuonansHoro cranaapra, OINOII
BO u Yuebnoro mnana mo HampasieHuto 09.03.02 «HpopManinoHHBIE CUCTEMBI H
TEXHOJIOTHUI.

[IpenmecTByOIMMUA KypcaMH, Ha KOTOPBIX HEMOCPEICTBEHHO Oa3upyercs
nucuuIuiiHa «HTeNeKTyalbHblid aHaJIn3 TAHHBIX U CTATUCTUKA HA MWHOCTPAHHOM
sI3bIKe» SABISAIOTCA «JIMHeWHas anredpa», «MartemaTtuueckui aHanusy, «MaremaTu-
YecKasi CTaTUCTUKaAy», «Teopusi BEpOSATHOCTEW», «AJITOPUTMH3ALINAS U TTPOrPaMMHUPO-
BaHHE», «MOJETUPOBaHNE BPEMEHHBIX PSAJOB HA MHOCTPAHHOM S3bIKE», «Moaenu-
POBaHHE BPEMEHHBIX PANOB», «AHAIN3 3KOHOMUYECKUX JAHHBIX C UCIOJIB30BAHUEM
COBPEMEHHBIX HMH()OPMAIMOHHBIX TEXHOJIOTMI HAa MHOCTPAHHOM S3BIKE», «AHaIu3
HSKOHOMHYECKUX JAHHBIX C UCIOJb30BAHUEM COBPEMEHHBIX MH(OPMAIIMOHHBIX TEX-
HOJIOTUIY , «AHrinickuit s3eik 1 [T-cnenuanuctoBy, «AlanTalmOHHBIN Kype aH-
TIIMACKOTO si3bIKay, «PacuerHo-rpaduueckast craTucTuka B cpeae R Ha uHOCTpaH-
HOM s13bIKe», «PacueTHo-rpaduueckas craTucTuka B cpene Ry.

Pabouas mporpamMma aucuMIUIMHbL «HTENIEKTyanbHbIA aHaIN3 JIaHHBIX |
CTAaTUCTHKA HA UHOCTPAHHOM SI3BIKE» JJI1 MHBAJIUJIOB U JIUI C OTPAaHUYEHHBIMU BO3-
MO’KHOCTSIMH 3JIOPOBBSI pa3padaThIBacTCss MHAMBHIYAIBHO C YYETOM OCOOEHHOCTEN
NCUXO(DU3NYECKOTO PA3BUTHSA, WHIUBUIYAIbHBIX BO3MOXKHOCTEH M COCTOSIHUS 3/0-
POBBS TAKHX O0YYAIOIIUXCS.

3. IlepeyeHb MIIAHMPYEMBIX Pe3yJIbTATOB 00y4YeHMs M0 TUCUMUILIHHE,
COOTHECEHHBIX C INIAHUPYEMBIMH pPe3yJdbTaTaMI OCBOEHHS 00pPa30BaTeIbLHOI
NMPOrpaMMblI

OOpazoBaTenbHbIE PE3YIBTATHl OCBOCHUS AUCITUIUIHHBI 00YyUYaIOIUMCS, TPe/I-
CTaBJICHEI B Ta0mIe 1.

4. CTpyKTYypa U coJepKaHue QU CIUITAHbI



4.1 PacnpenesieHue TPyA0éMKOCTH TUCHMILUIMHBI 110 BHAAM padoT
1o ceMecTpam

OO6m1as Tpy10éMKOCTh TUCIUIUIMHBI cocTaBisieT S5 3ad.e. (180 yacoB), ux pac-
npeieseHue Mo BuIaM paboT ceMecTpaM IpeICTaBIeHO B TabuLe 2.



TpedoBaHus K pe3yjbTaTaM OCBOEHMS Y4e€OHOM TUCHMILIMHBI

Taobmuna 1

TEPCKOr0 yueTa, CTaTh-

MCTOYHUKU MH(OpManuu Ji1st mpodec-

JaHHBIX CIIO-

No Kon Copepxanue B pe3ynbrate n3yueHus yueOHON AUCIUILTUHBI 00 ydaronuecs
o /1'1 KOMIIE- | KOMIETEHIUH (WH e€ Nunukatopsl KOMIETEHITUI JTOJDKHBI:
TEHIUN Y4acTH) 3HATh YMETh BJIQ/IETh
1. |YK4 Cnocoben ocymectB- | YK-4.2 YMeTh: NIpUMEHATh Ha MPAKTHKE BECTH MOHOJIOTHYE-
JSATh JEOBYIO KOMMY- | JEJIOBYI0O KOMMYHHMKAIMIO B YCTHOW H CKYIO U TUajoruye-
HUKAIMIO B YCTHOM U MUCHbMEHHON (opMax, METOAbI U HABBIKU CKYIO peub B paMKax
MUChMEHHOW (hopMax | NIEJTOBOTO OOIICHHSI Ha PYCCKOM M HHO- M3YYEHHBIX TEM C
Ha TOCYJapCTBEHHOM CTPaHHOM SI3bIKaX y4eTOM IpaBuII peye-
a3b1ke Poccuiickon BOTO OOIICHHS B UH-
®denepanuu 1 HHO- (hopMalnoHHO-
CTpaHHOM(BIX ) SA3BI- TEXHOJIOTUYECKOMN 1
ke(ax) CTaTUCTUYECKOH che-
pe Ha PYCCKOM U
WHOCTPAHHOM SI3bIKaX
2. Bnaners: HaBpIKaMu YTEHHUS U MepeBoa HABBIKAMU YTEHUS U TIe-
TEKCTOB Ha MHOCTPAHHOM SI3bIKE B TIPO- peBojia TEKCTOB HA WHO-
(deccuoHambHOM OOIICHUH; HAaBBIKAMU CTPAHHOM S3bIKE€, OTHO-
JIeJIOBBIX KOMMYHHUKAIIMi B YCTHON H CAIIMMHUCS K HHPOpMa-
MUCHhMEHHOW (popMe Ha PYCCKOM U WHO- LIUOHHO-
CTPaHHOM $I3bIKAaX; METOAMKOW COCTaB- TEXHOJIOTUYECKO! U CTa-
JICHUSI CYXKJICHHSI B MEXJIMYHOCTHOM Jie- TUCTUYECKOU JeATEIb-
JIOBOM OOIIEHWH HAa PYCCKOM U HHO- HOCTHU
CTPAHHOM SI3bIKaX
3. |IIKoc-8 |CnocobnocTh mpoBo- | [IKoc-8.1 3HaTh: OCHOBBI TEXHOJIOTHH CoBpeMeH-
JIUTh aHAJIU3 JAHHBIX C | MPOU3BOJCTBA MPOIYKIIUU CEIBCKOTO HBIE TIPO-
MCIIOJIb30BaHUEM HH- XO03SIIICTBa; TEOPUIO U METOOJIOTHIO rpaMMHBbIE
(bopMaIMOHHBIX TEX- JTUCIUIUIMH YKOHOMUYECKOTO MPOUIIL | CpeIcTBa
HOJIOTHH B 00J1aCTH (7KOHOMHKA, OYXTaNTePCKUMA YUET, CTa- | MHTCIUICKTY-
CEJIbCKOTO XO35UCTBa, | TUCTUKA, GUHAHCHI U JIp.); UHQOpPMALIH- | aBHOTO
SKOHOMHUKH, OyXra- OHHbIE TEXHOJIOTUH aHAJIN3a JaHHbIX; aHanMsa




CTHKH, (UHAHCOB U JIp.

CHOHAJILHOM JCATCIIBHOCTHU

cOOBI 1
cpeacTBa
cbopa craTu-
CTUYECKOH
uHbopmManuu
1u1st mpoec-
CHOHAJIBLHOU
NesITEIBHO-
CTH

[TKoc-8.2 YMmeTh: cobupats uHpOpMa-
MO ISl TIPOBECHUS aHAJIN3a; YCTaHAaB-
JMBATh NPUYMHHO-CJICICTBEHHBIEC CBS3H
MEK1y ITPU3HAKaMH; BEIOMPATh U NpHU-
MEHSTb, B TOM YHUCJIE C UCIOJIb30BAHUEM
COBPEMEHHBIX HH(POPMAIIOHHBIX TEX-
HOJIOTH{, METO/IbI aHAJIM3a JaHHBIX; JIe-
JaTh BHIBOJBI HA OCHOBE ITPOBEICHHOTO
aHan3a JaHHBIX

MPUMEHSATH UH(OP-
MaIMOHHBIE TEXHOJIO-
TMU ¥ CTaTUCTHYC-
CKHE METO/BI IS
cbopa, 06paboTKH U
aHaJIM3a JaHHBIX,
yCTaHaBJIMBATh NPH-
YHHHO-CJICICTBEHHBIC
CBSI3U MEXKTY TPH-
3HAKaMH C HCIIOJIb30-
BaHHEM CTaTUCTHYC-
CKUX METOJIOB M UH-
TEJUIEKTYaJIbHOT O
aHaJM3a JaHHBIX; UH-
TEPIPETUPOBATH I1O-
JTy4eHHBIE Pe3yabTa-
ThI

I1IKoc-8.3 BinageTh: METOMOIOTHENA 1
HaBbIKAMU TPOBEACHHS aHATN3a JaHHbIX
C MCIOJIb30BaHUEM HUH(DOPMAIIMOHHBIX
TEXHOJIOTHI B 00J1aCTH SKOHOMHKH, B
TOM YHUCJIC S9dKOHOMUKH CCIBCKOI'O XOSS[ﬁ-
CTBa

HaBbIKaMU pa3pabOTKH
MH(POPMALIMOHHBIX CH-
cTeM 00pabOTKHU JaHHBIX
B 00J1aCTH SKOHOMUKH, B
TOM YHCJIE SKOHOMHUKHU
CEJIbCKOr0 X03sliicTBa

[1Koc-9

Crnioco0eH ocyIecTs-
JSTh Pa3paboOTKy, OT-

I1Koc-9.2 YMeTh: UCIOIB30BaTh METOIEI
1 TIpreMbl (popMaTH3aliiK U aIrOPUTMH-

MPUMEHSITH SI3bIKU
IPOrpaMMUPOBAHUS




JaaKy u peaKTOpUHT
KOJIa TPOrpaMMHOTO
obecrneueHus1, NHTE-
rpaIuio MporpaMMHBIX
MOAYJIE€H 1 KOMIIOHEHT,
B TOM 4HCJIC B3aUMO-
JEUCTBYIOLIUX C
BHEIIIHEN Cpeaoi,
CpeAcTBaMU BBIOpaH-
HBIX SI3BIKOB TIPOTPaM-
MHUPOBaHUS

3allM¥ MOCTABJICHHBIX 3a71a4; HCIIOJIb30-
BaTh MPOrPaMMHbIC IPOYKTHI JIs Ipa-
(ruecKoro 0ToOpaXKeHUsI aJIrOPUTMOB;
PUMEHSTH CTAaHIaPTHBIC AJITOPUTMBI B
COOTBETCTBYIOIIMX O0JIACTSIX; IPUME-
HSTh BEIOPAHHBIC SI3BIKU IPOTPAMMHUPO-
BaHUS JIUIsI HAITUCAHUS TIPOTPAMMHOTO
KOJIa; CIIOJIh30BaTh BEIOPAHHYIO CPEIY
POTrPaMMHPOBAHUS; IPUMEHSTh HH-
CTPYMEHTAPUU JIJIs1 CO3AAHUS U AKTyaJIH-
3allUU UCXOJHBIX TEKCTOB POTrPaMM;
BBISIBIIATH OIIMOKH B MPOTPAMMHOM KO-
Jie, THTePIPETUPOBATh COOOIIEeHUs 00
OIIMOKaX, MPEIYPEkKACHUS, 3aUCH
TEXHOJIOTUYECKUX JKYPHAJIOB; TPUME-
HSTh METOJIbI ¥ IPHEMBI OTJIAJKH ITPO-
rpaMMHOT0O KOJia

R u Python ms
HaIMMCaHUS TPO-
IPaMMHOTI'O KOJa JIs
IPOBEICHUS MHTEJI-
JICKTYaJIbHOTO aHAJIU-
3a JaHHBIX

11Koc-9.3 BnaneTs HaBBIKAMU, COCTaB-
neHus HopMaNTU30BaHHBIX OIMMUCAHUH
pelIeHuH IOCTABJICHHBIX 3aJa4 B COOT-
BETCTBHUU C TPEOOBAHUSAMHU TEXHHUYECKO-
O 33J]aHusl; Pa3pabOTKH aTOPUTMOB
pelleH sl TOCTAaBJICHHBIX 3a/1a4 B COOT-
BETCTBHUHU C TPEOOBAHUSAMHU TEXHHUYECKO-
0 33/IaHUs WK IPYTUX MPHHSATHIX B Op-
raHU3aluid HOPMATHUBHBIX JOKYMEHTOB;
CO3JIaHMsI TPOTPAMMHOI0 KOJIa B COOT-
BETCTBHHU C TEXHHYCCKUM 3aJlaHHEM (TO-
TOBBIMH CIICITU(PUKAIMSIMHI); ONTHMH3A-
[IUH [TPOrPAMMHOTI'0 KOJIa ¢ UCTIOIh30Ba-
HUEM CIEIHATU3UPOBAHHBIX TPOTPAMM-
HBIX CPEJICTB; aHaJIM3a U IPOBEPKH UC-
XOHOTO MPOTPAMMHOI0 KOJ1a; OTIIaIKA
MIPOrPaMMHOTO KOJIa Ha YPOBHE TIPO-

HaBBIKaMU CO3JJaHUA
MMporpaMMHOIo KoJia B
COOTBCTCTBHUHU C TCXHHU-
YCCKHUM 3aJaHHECM




rPaMMHBIX MOYJIEH U MEKMOAYIbHBIX
B3aWMOJICHCTBUI U B3aUMOJIEHUCTBUN C
OKpY>KEHHUEM
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Tabmauua 2

Pacnpenesenue Tpya0éMKOCTH JUCHMILIMHBI 110 BUAAM PadoT MO ceMecTpam

Tpynoémkocthb Beero/*
Bup yueOHoit padoThl wac B T.4. 110 ceMecTpam
) Ne 7 Ne 8

OO0mas Tpy10éMKOCTDb TUCHUIUIMHBI 0 yYEOHOMY 180,00/8
TUIaHY 72,00/4 108,00/4
1. KonrakTHas padora: 100,65/8 | 50,25/4 50,40/4
AynuTopHas padora 100,65/8 | 50,25/4 50,40/4
8 MOM Yuciue:
nexyuu (J1) 40,00 16,00 24,00
npakmuyeckue 3anamust (113) 58,00/8 | 34,00/4 24,00/4
KOHCYIbmayuu nepeo dK3aMeHOM 2,00 - 2,00
KOHMAKMHAsL paboma Ha NPOMEeHCYMOYHOM KOHMPOJie 0,65 0.25 0.40
(KPA) ’ ’
2. CamocrositenbHasi pabora (CPC) 79,35 21,75 57,60
KOHMPOIbHAsL paboma 15,00 5,00 10,00
camocmosmenvbHoe uzyienue pazoenos, Camonoo2o-
moeKka (npopabomxa u nogmopenue 1eKyuoHHO20 Ma-
mepuana u Mamepuand y4eOHUKos u y4eOHulx noco-
Outl, n0020MoBKa K NPAKMUYECKUM 3aHAMUIM U M.0.) 30,75 7,75 23,00
Iloozomoska k 3auemy 9,00 9,00 -
Iloocomoska k sk3ameny 24,60 - 24,60

Buj npomexyToOuYHOTr0 KOHTPOJIS: 3auéT IK3aMeH

* B TOM YHCJIC TIPAaKTHYECKAst TIOATOTOBKA.
4.2 Conep:xanue JTUCUUIJINHBI
Tabawnma 3
TemaTnuecknii NuIaH y4eOHOM TUCHUILJIUHBI
HanmeHnoBaHMe pa3/iesioB M T€M JAHCIH- Beero AynuropHasi pa6oTa | BueayauTopHasi
IUIMH (YKPYITHEHO) JI | Beero/ | [IKP pa6ora CP

Section 1. Statistics
Pa3pen 1. CtaTucruka 25,75 4 16 5,75
Theme 1. Statistics and data analysis
Tema 1. CTtaTucTUKA U aHAIN3 JAHHBIX 3,75 1 2 0,75
Theme 2. Absolute, Mean and Relative Values
Tewma 2. AGcontoTHBIE, CpEIHNE U
OTHOCHUTEJIbHBIC BEIMUMHBI 4 1 2 1
Theme 3. Testing Statistical Hypotheses
Tema 3. IIpoBepka cTaTUCTUYECKUX THIIOTES. 12 2 8 2
Theme 4. Correlation and regression analysis
Tema 4. KoppensililmOHHO-pErpeCcCUOHHbBIN
aHau3 6 - 4 2
Section 2. Data Mining
Pa3zgen 2. UHTeNIeKTyaIbHBINA aHAIH3
AAHHBIX 46 12 18 16
Theme 5. Definition, Essence and Tasks of
Data Mining
Tema 5. [loHATHE, CYIIHOCTD U 33]1a4X UHTEJI- 10 2 2 6

11




JICKTYAJIbHOI'O aHaJIM3a JaHHBIX

Theme 6. Classification and Regression Task
Tema 6. Pemenue 3anau kinaccudukaiy 1

perpeccuu 36/4 10 16/4 10
KonrtakTHas pabota Ha IPOMEKYTOYHOM KOH-

tpose (KPA) 0,25 0,25

Bcero 3a 7 cemectp 72/4 16 34 0,25 21,75

Theme 7. Association Rule Mining
Tema 7. Ilomck acconmaTUBHBIX IIPaBHJ B

IIPOLIECCE AHAIN3A JAHHBIX 22 6 4 12
Theme 8. Cluster Analysis

Tema 8. KnactepHslii ananms 18/4 6 6/4 6
Theme 9. Neural network analysis methods

Tema 9. HelipoceTeBble METO/IbI aHAJIN3A 26,6 4 6 16,6

Theme 10. Text Mining
Tema 10. Ananu3 TeKCTOBOM MH(DOpPMALIUU U

aHaJIUTHKA 20 4 4 12
Theme 11. Data Visualization
Tewma 11. Busyanuzanus qaHHbIX 19 4 4 11
Koncynpranmu mnepen s3K3aMeHOM 2 2
KonTakTHas paboTa Ha IPOMEKYTOUYHOM KOH-
tpose (KPA) 0,4 0,4
Bcero 3a 8 cemecTp 108/4 24 24/4 2.4 57,6
HToro nmo aucuuminHe 180/8 40 58/8 2,65 79,35

* B TOM YHCIIE IMPaKTUYICCKas IMOJATOTOBKA

Section 1. Statistics
Pa3gea 1 Cratucruka

Theme 1. Statistics and data analysis

Statistics as a science. The subject of statistics. The method of statistics. Statistical
regularity. The main concepts of statistics: statistical population, population unit, at-
tribute, variance, statistical indicator, system of indicators. Differences between data
mining and statistics.

Tema 1. CTaTHCTHKA M AaHAJIN3 JAHHBIX

ITonsTne o cratuctuke kak Hayke. [Ipenmer cratuctuku. Meron cratuctuku. Cra-
TUCTUYECKAsi 3aKOHOMEPHOCTh. OCHOBHBIE KATETOPUM U MOHSATUSI CTATUCTUKU: CTATH-
CTUYECKAasi COBOKYITHOCTb, €IMHUIIA COBOKYITHOCTH, TPU3HAK, BapHallvs, CTATUCTHAYE-
CKHI1 IOKa3arellb, CUCTEMa MoKazareneil. Paznuuus Mexay UHTEIUIEKTyalIbHbIM aHa-
JIN30M JAHHBIX U CTATUCTUKOM.

Theme 2. Absolute, Mean and Relative Values

Significance of absolute and relative values for statistical analysis. Types of absolute
values, their measurement units and ways of obtaining. Mean value in statistics, its
essence and conditions of applying. Relative values, their types and ways of calculat-
ing in packages of statistical programs. Relationship between absolute and relative
values.

Tema 2. AOGCOJIIOTHBIE, CPEIHHE U OTHOCUTE/IbHbIE BEJIUYHUHbI
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3HaueHue aOCOIIOTHBIX U OTHOCHTEIILHBIX BEITMYMH A1 CTaTUCTUYCCKOI'O aHaliM3a
JaHHBIX. BI/I,Z[I:I a0COJTFOTHBIX BCIIMYMWH, CAWMHUIIBI U3MCPCHUA U CITOCOOBI IMOJIYUCHHUA.
CpeﬂHHH BCIIMYMHA B CTATUCTHUKC, €€ CYHNIHOCTb W YCIIOBUA IIPHUMCHCHHA. OTtHOCH-
TCJIIbHBIC BCINYMWHBI, UX BHUJbI U CITOCOOBI pacucra B IIAaKCTaX CTAaTUCTHYCCKUX IIPO-
I'paMM. B3anMocBs3b a0COTIOTHBIX U OTHOCUTENBLHBIX BEIUYHH.

Theme 3. Testing Statistical Hypotheses

Definition of sample observation. Theoretical concepts of sample observation. Gen-
eral population and sampling, their unifying characteristics. Mean and maximum er-
ror of sampling. Definition of statistical hypotheses. The main criteria of testing sta-
tistical hypotheses. Phases of testing statistical hypotheses. Student’s t-test and F-test.
Wilcoxon rank correlation test. Test Shapiro-Wilks. Kolmogorov-Smirnov test. Vari-
ance analysis.

Tema 3. IIpoBepka cTATHCTHYECKUX TUIIOTE3.

[Tonsatue BBIOOpOUHOrO HaOmMOAEHUSA. TeopeTHuecKue OCHOBBI BBHIOOPOYHOTO
HaOmoneHus. ['eHepanbHas 1 BEIOOPOYHAsi COBOKYITHOCTH, UX O0OOIIAIOIINE XapaK-
TepucTUkU. CpenHsas W npenenbHas OmMOKM BbIOOpKHU. [loHATHE CTaTUCTUYECKOM
runore3sl. OCHOBHBIE KPUTEPHUM ISl NPOBEPKH CTATHUCTHUYECKHUX TMIIOTE3. OTalbl
npoBepKu cratuctuyeckux runore3. Kpurepuit t-Cteronenra m F-Oumepa. Tect
paHrooui koppensunu Yunkokcona. Tect IMammpo-Ywunkca. Tect Konmoroposa-
CwmupHoBa. JlucriepCUOHHBIN aHAIN3.

Theme 4. Correlation and regression analysis

The general equation of pair and multiple linear regression and their selective esti-
mates. Interpretation of the parameters of the regression equation. Model quality in-
dicators. Estimation of the reliability of parameters and correlation coefficient using
Student's criterion. Estimation of the reliability of the regression equation in general,
analysis of variance, Fisher criterion.

Prediction based on the regression equation. Construction of nonlinear regressions in
R. environment. Estimation of the reliability of parameters of nonlinear models. Se-
lection of factors in a multiple regression model. The version of all possible regres-
sions and step-by-step selection procedures in R.

Tema 4. KoppeasiiuoHHO-perpecCHOHHBIN aHAJIN3

['enepanbHOE ypaBHEHHE NAPHOM U MHOKECTBEHHOM JIMHEMHOM PErpPECCUU U UX BBbI-
O0opouHble o1leHKU. HTepnpeTalus napameTpoB ypaBHeHus perpeccuu. [lokazarenu
kadecTBa mojenu. OreHka JOCTOBEPHOCTH MapaMeTpoB U Kod(duimenta Koppens-
ouu ¢ ucnoib3oBaHueMm kputepus CtbrogeHTa. OLeHKa JTOCTOBEPHOCTH ypaBHEHUS
perpeccuu B LEIOM, JUCIIEPCUOHHBIN aHaIu3, Kpurepuil duiepa.

IIporHo3npoBaHue Ha OCHOBE ypaBHEHHMs perpeccuu. IlocTtpoenne HeIMHENHBIX pe-
rpeccuil B cpene R. OneHka 10CTOBEPHOCTH MTapaMETPOB HEIMHENHBIX Moaenen. Ot-
00p (akTOpOB B MOJIETh MHOKECTBEHHOM perpeccuu. Bepcusi Bcex BO3MOXKHBIX pe-
Ipeccuil U molaroBble Nporeypsl oToopa B cpene R.

Section 2. Data Mining
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Pasznen 2. UHTeVIEKTYAJIbHBIN aHAJIU3 JaAHHBIX

Theme 5. Definition, Essence and Tasks of Data Mining

History, basic concepts and main tasks of data mining. Perspective on the data mining
technology as a part of the information technology market. Phases of data mining: de-
fining the aims, collecting the data, database creation, exploring and preparing the da-
ta, population segmentation, drawing up and validating the predictive models, de-
ploying the models, training the model users, monitoring and enriching the models.

Tema 5. [lonsiTHE, CYIITHOCTH M 321a4M MHTE/UICKTYAJbHOI0 AHAJIM3A JAHHbIX
HcTopusi BOSHUKHOBEHUSI, OCHOBHBIC TOHSITUS U TJIaBHBIE 3a/1a4d MHTEJUICKTYaJIbHO-
ro aHajau3a JaHHbIX. B3rsn Ha TexHonoruto Data Mining Kak Ha 4acTh pbIHKA WH-
dopmarmonHbix TexHonorui. Craguu Data Mining: mocTaHoBKa IeH U 3aj71a4, cOop
JAHHBIX, CO3/laHue 0a3bl TaHHBIX, UCCIIEAOBAaHUE U MTOATOTOBKA JIAHHBIX, Pa3/IeICHUE
COBOKYITHOCTH Ha CErMEHTBHI, IOCTPOEHUE U MPOBEPKA JOCTOBEPHOCTH IPE/ICKA3a-
TEIbHON MOJENH, MHCTAJUIIIMS MOJIeNH, 00yUYeHHUE MOJb30BaTeel, NCIOIb3YIOIINX
MOJI€]Ib, MOHUTOPHUHT, PACILIUPEHUE MOJEIIH.

Theme 6. Classification and Regression Task

Classification rules and mathematical functions and methods of their construction.
Construction of the main classification methods in the environment of R. Decision
tree. Method support. Random forest. Logistic regression. Discriminant analysis.
Bayesian (naive) classification. Closest neighbor method.

Tema 6. Pemienue 3a1a4 KJaccupuKaAuy U perpeccuu

[IpaBuna knaccupukaluv U MareMaTH4eCKue (YHKIUU U METOAbl MX MOCTPOCHHS.
[TocTpoenne oCHOBHBIX METOI0B Kinaccudukamnmu B cpene R. JlepeBo pemenwnii. Me-
Tox omnopHeiX. CnydaiiHblid Jiec. Jloructuueckass perpeccus. JIMCKpUMHHAHTHBIN
ananu3. baliecoBckas (HauBHas1) kinaccudukanus. Meron Onmxaiiero cocena.
Theme 7. Association Rule Mining

Concepts and methods of identifying patterns in data mining. Applying the discov-
ered patterns for prediction of unknown values (predictive modeling). Analysis of ex-
ceptions designed to detect and interpret anomalies in the discovered patterns.

Tema 7. Ilouck accouMaTUBHBIX PABUJI B MIPOLIECCEe AHATIM3A JAHHBIX

[ToHATHS ¥ METOHBl BBISBICHUS 3aKOHOMEPHOCTEN B MHTEUIEKTYaJbHOM aHAaJIW3€
naHHbIX. Vcnonb30BaHME BBISABICHHBIX 3aKOHOMEPHOCTEH NIl Mpe/CKa3aHus HEeus-
BECTHBIX 3HAYCHUU (TIPOTHOCTUYECKOE MOACIUPOBAHUE). AHAIN3 HCKIIOUYECHUI,
NIpEAHA3HAYCHHBIN JJISI BBIABICHUS M TOJKOBAHUS aHOMAJIWN B HAWJCHHBIX 3aKOHO-
MEPHOCTSIX.

Theme 8. Cluster Analysis

Hierarchical and non-hierarchical algorithms of cluster analysis. Examples of the ap-
plying the cluster analysis.

Tema 8. KitacrepHblii anau3

Hepapxuyeckue 1 HeMepapXuuecKkue METObl B KIaCTEpHOM aHaiu3e. PaccMoTpenue
IPUMEPOB UCIIOIb30BAHUS KIACTEPHOTO aHAIU3A.

Theme 9. Neural network analysis methods
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The essence and application of neural network analysis methods. Classifiers based on
artificial neural networks. Setting parameters of neural networks using the caret
package.

Tema 9. HeiipoceTeBble METOAbI AHAJIN3A

CymHOCTh ¥ TPUMEHEHHE HEHpOCETEeBBIX METOJ0B aHanu3a. Kiaccupukaropsl Ha
OCHOBE MCKYCCTBEHHBIX HEMPOHHBIX cerei. HacTpolika mapaMeTpoB HEMPOHHBIX Ce-
Tel CpelicTBaMHU MaKeTa caret.

Theme 10. Text Mining

Basic methods of text mining and analysis of text data to detect patterns with an em-
phasis on statistical approaches.

Tema 10. AHaIM3 TeKCTOBOWH MH(POPMAIIUM U AHAJTUTHKA

OcHOBHBIE METO/BI TOOBIYM M aHAJIN3a TEKCTOBBIX JAHHBIX C IENIbI0 OOHAPYKEHUS
3aKOHOMEPHOCTEH C aKIEHTOM Ha CTATHCTUYECKUE TTOAXOIBI.

Theme 11. Data Visualization

Methods and means of visual presentation of information, in particular, ways of pre-
senting information in one-, two-, three-dimensional spaces and ways of displaying
information in more than three dimensions. The description of the principles of quali-
tative visualization. The main trends in data visualization.

Tema 11. Busyanm3zauusi JaHHbIX

MeTtonbl U cpelicTBa BU3YyalIbHOTO MpEACTaBlIeHUsT HH(pOpMaIMU, B YaCTHOCTHU, CIIO-
coObl TpencTaBlieHUuss WH(POpPMAIMU B OAHO-, ABYX-, TPEXMEPHOM H3MEPEHUSX, a
TaK)Ke CIocoObl 0TOOpakeHus nHdopmaiuu B Oosiee yeMm Tpex usmepenusax. Omuca-
HUE TMPHUHIIUIIOB KaueCTBEHHOM Bu3yanu3aruu. OCHOBHbIE TEHICHIIMU B 00JaCTH BU-
3yanu3aluu.

4.3 Jlekuun/ npakTu4ecKue 3aHATHS

Tabnuna 4
Conepmanue MPAKTHYICCKHUX 3aHATHI U KOHTPOJIbHBLIC MCPONIPUATHS
dopmupyeMble KoJ-
KOMIIETEHIUHU BO
(MHIUKATOPBI)

No No 4 Ha3zBaHMe JeKIMii/ Bun uacos/
Ne paznena . KOHTPOJIBHOI'Q | 3 HuX

n/n NPAKTHYECKUX 3aHATHI e e—

MepONpPUATHS

gecKkast

nmoaro-

TOBKa

1. Section 1. Statistics

Pa3gen 1. Cratuctuka

Theme 1. Statis- | JIekus Ne 1. [IporpammHbie YK-4.2 - 1
tics and data CpeJICTBa CTATUCTUIECKOM 00- YK-4.3
analysis Tema 1. | paOOTKH JaHHBIX [TKoc-8.1
CratucTuka u Lecture number 1. Software sta-
aHaJIN3 JaHHBIX tistical data processing
[TpakTrueckas padota Ne 1 YK-4.2 Urenue, nepe- 2
IIpeaMeT 1 METO M 3a1a4M CTa- YK -4.3 BOJI, y4aCTHE B
THUCTUKU ITKoc-8.1 00CYXKIEeHUN
Practice Class 1 The subject and
method and objectives of statis-
tics

15




Mining
Tewma 5. Ilonstue,

Lecture No. 4. Implementation of
Data mining models in the R en-

dopmupyemble KoJi-
KOMIIETCHIIUHA BO
Ne Ne m Ha3zBaHme JeKIuii/ (HETHKATOPEY) LE720n 4acoB/
Ne paznena . KOHTPOJILHOTO | m3 HUX
n/m NPAKTHICCKUX 3AHATHH Me npaKTH-
ponpusitus | P
moaro-
TOBKa
Theme 2. Abso- Jlexuust Ne 2. Bo3aMoxHOCTH - 1
lute, Mean and cpensl R st 06paboTku nan-
Relative Values HBIX 3115 _223
Tema 2. Abco- Lecture number 2. The possibili- MKoc-8.1
moTHbIE, cpenuue | ties of the medium R for data
Y OTHOCHUTEJNIBHBIE | processing
BEJINYUHBI [IpakTtrueckoe 3ansTue Ne2 Urenue, nepe- 2
PacueT ocHOBHBIX TTOKa3aTesei YK-4.2 BOJI, 3allIMTa
HEHTpaJIbHOU TEHJACHIIUU U Ba- YK 4.3 paboTsI
puanuu B makete Ry» g§22:§§
Practice Class 2 Calculation of HKoc—9:2
the main indicators of the central [IKo0c-9 3
trend and variation in the pack-
age R
Theme 3. Testing Jlexmmst Ne 3. CraTuctudeckue Te- - 2
Statistical Hypothe- | cTbl, peanin3oBaHHbIe B HakeTax R u VK-4.2
ses Python o VK - 4 3
Tema 3. [Ipoepka | Lecture number 3. Statistical tests .
CTaTHCTUYECKHUX implemented in packages R and MKoc-8.1
TUTIOTE3. Python
[TpakTueckoe 3anarue Ne 3. VK-4.2 Urenue, nepe- 4
CTaTHCTHYECKUE TECTHI YK -4.3 BOJI, 3aI[UTa
Practical lesson Ne 3. Statistical [TKoc-8.2 paboThI
tests in the environment I1Koc-8.3
[Ipaktuueckoe 3austue Ne 4. [TKoc-8.2 3amura paboThl 4
Pa3paboTKa CTaTHCTUYECKHX 11Koc-8.3
TECTOB Ha s3bIKe R [1Koc-9.2
Practical lesson Ne 4. Develop- [1Koc-9.3
ment of statistical tests in the R
language
Theme 4. Correla- | [Ipaktuueckoe 3anstue Ne 5. [TKoc-8.2 3amura paboThI 2
tion and regres- Koppensuuosno- 11Koc-8.3
sion analysis perpeccHOHHbIH aHaIu3 [1Koc-9.2
Tewma 4. Koppe- Practical lesson number 5. Cor- [1Koc-9.3
JISILIUOHHO- relation and regression analysis
perpecCUOHHBIN in the environment
aHan3 KontponpHas paboTa o remam ITKoc-8.2 [Tncpmennas 2
1,2,3u4. [TKoc-8.3 pabota
Examination on topics 1, 2, 3 TKoc-9.2
and 4. [IKoc-9.3
2 Section 2. Data Mining
Paznen 2. UHTe/NIeKTYaILHBIA aHAJIH3 JAHHBIX
Theme 5. Defini- | Jlekuums Ne 4. Peanusanusa moje- YK-4.2 2
tion, Essence and | seit Data mining B cpene R u Py- YK-43
Tasks of Data thon [1Koc-8.1
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dopmupyemble KoJi-
KOMIIETCHIIUHA BO
Ne Ne u Ha3BaHMe JeKmii/ (REHKATOPE) L 4acos/
n/n e pazpena NPAKTHYECKHUX 3aAHATHI KOHTPOILHOTO Hl:a:?:,’;_
MeponpusTHs | "PU
moaro-
TOBKa
CYLIHOCTb U 3a- vironment and Python
Ja9u MHTEIUICK-
TyaJbHOTO aHa-
Tv3a TaHHBIX
(Ha3BaHUeE)
[IpakTueckoe 3aHsATHE YK-4.2 2
No6 «MHTEIEKTYaNbHBIA aHATTN3 YK -43
JAHHBIX U CTATHCTHKA: B 4€M Yrenwue, nepe-
paznuuus’? BOJI, y4acTHE B
Practice Class 6 «Data mining 00CYXIICHUH
and statistics: how are they dif-
ferent»?
Theme 6. Classi- | Jleknus Ne 5. Kimaccudukanus VK-4.2 2
fication and Re- | metogoB Data mining YK-4.3
gression Task Lecture number 5. Classification ITKoc-8.1
Tema 6. Pemienne | of methods of data mining
3agay kiaaccupu- | Jlexmust Ne 6. MeToas! knaccu- VK-4.2 6
Kaluu U perpec- | ¢uxanuu B Data mining YK -4.3
cuu Lecture number 6. Classification [1Koc-8.1
methods in Data mining
Jlexuus Ne 7. Perpeccus B Data VK-4.2 2
mining YK -4.3
Lecture number 7. Regression in [TKoc-8.1
Data mining
IIpakTuueckoe 3anstue N7 Ilo- [TKoc-8.2 3amura paboTsl 2/2
CTPOEHHE JIEPEBBEB PELICHUIH 11Koc-8.3
Practical lesson Ne7 Construc- [1Koc-9.2
tion of decision trees [1Koc-9.3
[Ipaktuueckoe 3ausitue Ne8 Me- ITIKoc-8.2 3amura paboThl 2/2
TOJI OTIOPHBIX BEKTOPOB 11Koc-8.3
Practical lesson Ne8 Method of ITKoc-9.2
support vectors [1Koc-9.3
[IpakTyeckoe 3anstue No9 [TKoc-8.2 3amura paboThI 2
City4aiiHblii iec 11Koc-8.3
Practical lesson Ne9 Random [TKoc-9.2
forest [IKoc-9.3
[Ipaktuueckoe 3ausitue NelQ [TKoc-8.2 3amura paboThl 2
JlorucTuyeckas perpeccust 1IKoc-8.3
Practical lesson Nel0 Logistic [1Koc-9.2
regression [1Koc-9.3
[Ipaktuueckoe 3anstue Nell [TKoc-8.2 3aniura paboThl 2
JIMCKPYMUHAHTHBIN aHaJIH3 11Koc-8.3
Practical lesson Nel1 Discrimi- ITKoc-9.2
nant analysis [1Koc-9.3
[TpakTyeckoe 3ansitue Nel2 [TKoc-8.2 3amura paboThI 2
BaitecoBckas (HauBHas) Kiac- 11Koc-8.3
[TIKoc-9.2

cudukanus
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dopmupyemble KoJi-
KOMIIETCHIIUHA BO
(MHIMKATOPBI)
Ne Ne m Ha3zBaHme JeKIuii/ LE720n 4acoB/
Ne paznena . KOHTPOJILHOTO | m3 HUX
n/n NPAKTHYECKUX 3aHATHI npakTH-
MeponpHsTHSI
qyeckast
moaro-
TOBKa
Practical lesson Nel2 Bayesian [TKoc-9.3
(naive) classification
[TpakTyeckoe 3ansitue Nel3 [TKoc-8.2 3amura paboThl 2
Meton Omskaiero cocena I1Koc-8.3
Practical lesson Nel3 Metod [1Koc-9.2
nearest neighbor 1TIKoc-9.3
KonrtposbHas pabota o Temam gioc'zg KonrponbHas 2
S5ub 0e=e. pabora (Tmchb-
E inati ftopics 5 and 6 [IKoc-9.2 MeHHast pabora)
Xxamination of topics 5 an MKoc-9.3 p
Theme 7. Associ- | Jlekmus 8. [Touck accormaTus- 6
ation Rule Mining | HBIX MpaBwJI B MPOLIECCE aHATH- VK-4.2
Tema 7. Ilouck 3a VK -4.3 -
accommatuBHbiX | Lecture 8. Search for associative ITIKoc-8.1
npaBui B iporiec- | rules in the analysis process
CC aHamM3a AH- | T]pakTHueckoe 3aHsTue Nel4 YK-4.2
HBIX «MeToIbI IOMCKA aCCOLMATHB- HS;K '4é32 Yrenue, mepe-
HBIX TIPABUI» HK22:8'3 BOJI, 3aIllUTa 2
Pract.ice' Class 14 ‘«Methods of TKo0c-9 2 paboThI
association rule mining» MKoc-9.3
[Ipaxtnueckoe 3anatue NelS
.. YK-4.2
«Anroputm Apriori» UreHue, nepe-
. . YK -4.3 2
Practice Class 15 «Apriori algo- BOJI
rithmy»
Theme 8. Cluster | Jlexius 8. KnactepHbiii aHanus3 VK-4.2 6
Analysis B cpene R YK-4.3 -
Tema 8. Knacrep- | Lecture 8. Cluster analysis R [1Koc-8.1
HBIN aHaIN3 [IpakTueckoe 3anstue Nel6
[TIKoc-8.2
«Mepapxuueckne METO/IbI B IKoo-8 3
KJIAaCTEPHOM aHAJIN3E» ’ 3amura paboThl 2/2
Practi lass 16 «Hi hical [1IKoc-9.2
ractice class 16 «Hierarchica MKoc-9 3
algorithms of cluster analysis»
[IpakTueckoe 3ansitue Nel7
«Heuepapxuueckue METO/IbI B [TKoc-8.2
KJIAaCTEPHOM aHAJIU3E» [IKoc-8.3 3ammTa paGoThL 42
Practice class 17 «Non- ITKoc-9.2 tTa p
hierarchical algorithms of cluster | I1Koc-9.3
analysis»
Tema 9. | Jleknus 9. HeiipoceTeBbie MeTO- VKA
Heiipoceresrie JIbl aHAJIN3a o
YK -4.3 - 4
Mmeronsl aHanmza | Lecture 9. Neural Network
. ITKoc-8.1
Analysis Methods
[Ipaktrnueckoe 3ansTue Nel8
Knaccudukaropsl Ha ocHOBE gﬁgg-gg
I/ICKyECTBeHHI)IX HENUPOHHBIX MKoc-9.2 3amura paboTsl 3
ceren MKoc-9.3

Practical lesson Nel18 Classifiers
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dopmupyemble KoJi-
KOMIIETCHIIUHA BO
Ne Ne m Ha3zBaHme JeKIuii/ (HETHKATOPEY) LE720n 4acoB/
Ne paznena . KOHTPOJILHOTO | m3 HUX
n/n NPAKTHYECKUX 3aHATHI MeponpHsiTHs | P
qyeckast
moaro-
TOBKa
based on artificial neural net-
works
[TpakTyeckoe 3anstue Nel9
Hacrpotiika napameTpos
HEUPOHHBIX CETEU Cpe/ICTBaMU [MKoc-8.2
makera [TKoc-8.3 3ammra paGoTE 3
Caret [TKoc-9.2
Practical lesson Nel9 Setting pa- [IKoc-9.3
rameters of neural networks by
means of the caret package
Theme 10. Text | Jlekmus 8. AHannu3 TEKCTOBOM
Mining UH(QOPMALIMU U aHAJTUTHKA SS’/II<< _123 i 4
Tema 10. Amamm3z | Lecture 8. Text information MKoc-8.1
TEKCTOBOU MH- analysis and analytics
(dopmanuu u aHa- | [Ipaktudeckoe 3austue Ne20
JINTHUKA «AHanm3 TeKCTOBOM nHpOpMa-
LHMH: ITOAXObI, 0COOEHHOCTH, VK-4.2 Urenue, nepe-
IIEPCIIEKTUBEI» YK -43 BOJI, y4acTHE B 2
Practice Class 20 «Text Mining: 00CyXJIeHIH
approaches, features, perspec-
tives»
[Ipaktuueckoe 3ausitue Ne21
«TunuyHble 3a71a41 aHAIHU3a
TEKCTOBOM MH(pOpMAIMU: KaTe-
ropu3salus, KjJacTepu3alus TeK- g§32:§§
CTOB, CMBICJIOBOW aHAJIU3» HKoc—9:2 3amura paboThl 2
Practice Class 21 «Typical tasks MKoc-9 3
of text mining: categorization,
text clustering, sentiment analy-
Sis»
Jlexuus 11. Meroasl u cpeacTsa VK42
BU3yaIu3alluu JaHHBIX ’
Lecture 11. Methods and tools YK-4.3 4
. . [TKoc-8.1
for data visualization
Theme 11. Data [Ipaktuueckoe 3anstue Ne22
Visualization «Knaccuduxarus MeTog0B BU- YK-4.2
Tema 11. Busya- | 3yanusanuu JaHHBIX» g;fojé?’z VYyactue B 00-
ym3anus ma"aelx | Practice Class 22 «Classification HKoc-8.3 CYXKICHUU 1
of methods of data visualiza- Koc-9.2 3aumra paboThI
tion» [TKoc-9.3
[IpakTueckoe 3anarue Ne23
«IIporpammHOe oOecriedeHue VK-4.2 Urenue, nepe-
JUISL BU3yalIu3alii JaHHBIX)) VK -4.3 BOJ, Y4acTHE B 1
Practice Class 23 «Data visuali- 00CyXICHUHN
zation softwarey
Wrorosas koHTposibHas paboTa YK-4.2 Tectuposanue 2
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dopmupyemble KoJi-
KOMIIETCHIIUHA BO
Ne Ne m Ha3zBaHme JeKIuii/ (HETHKATOPEY) LE720n 4acoB/
Ne paznena . KOHTPOJILHOTO | m3 HUX
n/m NPAKTHICCKUX 3AHATHH Me npaKTH-
ponpusitus | P
moaro-
TOBKa
The final test YK -4.3
[TKoc-8.2
[TIKoc-8.3
[1Koc-9.2
ITKoc-9.3
Tabmuua 5
IlepeyeHb BONPOCOB VISl CAMOCTOSTEIBLHOI0 M3YYCHUA JUCIUIIMHbBI

No 0 DT E e Ilepeuens paccMaTpuBaeMbIX BOIPOCOB /1A

n/n CAMOCTOSITEJILHOT0 H3YYeHH s

Section 1. Statistics

Pa3nen 1. Cratuctuka

1. | Theme 1. Statistics and Law of large numbers and its significance for statistics
data analysis Statistical observation and its organization in foreign countries
Tema 1. CraTtuctuka u 3aKoH OOJIBIINX YHCEN U €T0 3HAUYEHUE JJISl CTATUCTUKU
aHaJIN3 TaHHBIX Cratuctuueckoe HaOMIOEHHE M €r0 OpraHu3alnus B 3apyOex-

HbIX cTpaHax (YK -4.3, YK -4.3, [TKoc-8.1)

2. | Theme 2. Absolute, Mean | Conditions of application of relative values
and Relative Values Arithmetic mean and its properties
Tema 2. AOCOJIIOTHEIE, Mode, median, quartiles
CpeIHue u YcnoBus MpUMEHEHHUSI OTHOCHTEIBHBIX BEIMYUH
OTHOCUTEIIbHBIC Cpennee apudMeTHUECKOE U €T0 CBOICTBA
BEJINYNHBI Mopna, menuana, kBaptiin (ITKoc-8.1, TTKoc-8.2)

3 Theme 3. Testing Statisti- | Statistical hypotheses used in real case examples/ Types of sam-
cal Hypotheses pling/ Calculating the error of sampling/ Restriction of Student’s
Tewma 3. IIpoBepka cratu- | t-test
CTHYECKUX THIIOTE3. CraTucTUuecKre TUIIOTE3bl, UCIOIb3yeMbIe B PeajbHBIX MpUMe-

pax. Tumnbl ot6opa npob6. Pacuet norpemnoctu Boidopku. Orpa-
HuueHue t-tecta (IKoc-8.1, [TKoc-8.2, [TKoc-9.2, ITKoc-9.3)

4 Theme 4. Correlation and | Correlation and regression analysis in packages of applied statis-

regression analysis tical programs
Tewma 4. KoppenaunonHo- | KoppeasiMoHHBIM M perpecCHOHHBI aHaJIW3 B IAKETax IpH-
pPErpecCUOHHbBIN aHAIN3 KJIAJIHBIX cTaTUCTHYEeCKUX rporpamM (I1Koc-8.1, ITKoc-8.2, ITKoc-

8.3, [IKoc-9.2, ITKoc-9.3)

Pa3znen 2. UHTeNIEKTYAIbHBIA aHAJIN3 JAHHBIX

5 Tewma 5. Tlonsartue, cymi- Fields of practical application of data mining. Methodology of

HOCTb U 3aJJa4dl UHTEJ- data collection
JIEKTYaJIbHOTO aHaJIHM3a Basic types of databases
aHHBIX Oo6nacTi MPaKTUYECKOTO MPUMEHEHHSI HHTEJIEKTYalIbHOTO aHa-

nu3a NaHHbIX. MeTomonorust cOopa TaHHbBIX
OcHoBHble THIBI 0a3 JaHHbIX (YK -4.3, VK -4.3, [TKoc-8.1)

6 Tewma 6. Pemenue 3anau One- and multidimensional classification
KJIacCU(UKAIINH U pe- Validation of predictive regression models
rpeccuu Using the regression analysis in various applied fields
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Ne paznesna u TeMbl

Hepe'{eHL paccMaTpuBaEMbIX BOIIPOCOB IJIs

n/n CAMOCTOSITEJIbHOT0 U3YYeHH s
OnHO- 1 MHOTOMEpHast KJIacCU(pUKAIHS
Bannpanusa mozaeneil mporao3Hou perpeccuu
Hcnonp3oBaHue perpecCHOHHOTO aHAIKM3a B PA3TUYHBIX MTPU-
kiagHbix oosactax (ITKoc-8.1, TTKoc-8.2, ITKoc-9.2, [TKoc-9.3)
7 Tema 7. Ilouck accouma- | AlS-algorithm. SETM-algorithm. DIC-algorithm
TUBHBIX mpaBuwi B 1mpo- | AIS —amroputm. SETM-anropurm. DIC-anroputm (ITKoc-8.1,
Lecce aHaan3a JaHHBIX ITKoc-8.2, TKoc-9.2, TTKoc-9.3)
8 Tema 8. Knactepubrit Clustering and segmentation software. Measures of distances in
aHaIIN3 cluster analysis. Sequence analysis
[IporpamMmmHoOe obecrieueHue s KJIacTepu3alii U CerMEHTaINH
Mepsl pacCTOSIHUM B KJIACTEPHOM aHAJIA3E
Anamu3 mocnenoBarenbHOCTH (I1Koc-8.1, T1Koc-8.2, ITKoc-9.2,
ITKoc-9.3)
9 Tema 9. Heiipoceresbie | Spheres of application of neural network analysis methods
METO/bI aHaJIN3a Cdepsl npumMeHeHus HelipoceTeBbIX MeTo10B aHanu3a (ITKoc-8.1,
ITKoc-8.2, TTKoc-9.2, TTKoc-9.3)
10 | Tema 10. Ananus Text Mining in R. Statistical methods for text mining.

TEKCTOBOM MH(pOpMaIu
U aHaJINTUKA

Contextual text mining techniques.

Tekct Mining B R. Ctatuctuueckue MeTO b i JOOBIYH TeK-
cta. MeTobl 100BIYM KOHTEKCTHOTO TekcTa (YK -4.3, VK -4.3,
ITKoc-8.1)

11

Tema 11. Buzyanuzanus
JAaHHBIX

Current trends in data visualization. Examples of interactive data
visualization. Examples of static data visualization. 3D visualiza-
tion.

CoBpeMeHHBIE TCHICHIIUU B BU3yalu3aluu JaHHBIX. [[pruMepsr
MHTEPaKTUBHON BU3yalH3allu JaHHBIX. [[pumepsl Buszyannsa-
MU cTaTudeckux AaHHbIX. 3D Busyanuzanus (VK -4.3, YK -4.3,
ITKoc-8.1, ITKoc-9.2, TTKoc-9.3)

5. O6pa3oBaresibHbIE€ TEXHOJIOTUU

Tabmuna 6

HpI/IMeHeHI/Ie AKTUBHbBIX 1 HHTCPAKTHBHBIX 06pa3OBaTeJII>HI>IX TEXHOJIOT UM

HaunmenoBanue HCII0JIb3YEMbIX

Jrj;-)n Tema u ¢popma 3anaTHs AKTHBHBIX U HHTEPAKTUBHBIX
o0pa3oBaTeIbHbIX TEXHOJIOT U

1. Knaccudukanus meronoB Data mining JI Jleknus-pu3yanuzanus

2. | Ilpaktnueckoe 3anarue Ne 4. Pa3pabotka | [13 [Henosas urpa

CTATHCTHYECKHX TECTOB Ha SI3hIKe R

6. Texyuuii KOHTPOJIb YCIIEBA€MOCTH U IIPOMEKYTOYHAS ATTECTALUSA 110
UTOraM OCBOCHHUS JUCUMILIMHBI
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6.1. TunoBbie KOHTPOJIbHBIE 32IaHUSI WM UHbIE MATEPHUAJIbI, HE00X0AUMbIE
1JI51 OLlEeHKHU 3HAHUI, YMEHMA M HABBIKOB U (MJIH) ONBITA 1€ TEJILHOCTH

6.1. TunoBble KOHTPOJIbHBIE 32/IaHUS WIH HHbIE MaTEePHAJIbI, HEO0OXOAUMbIE 151
OLICHKHU 3HAHMH, YMEHNH U HABBIKOB M (UJIM) ONbITA [IEATEJIbHOCTH

KonTpoabnas padora Nel

Bapuanr 1

1. Cosznate BekTop v (2,5,8,2,2,2,2,2,2,2,2,2,2,2,2,2,2,2,2,2,2,2,2,2)
Coznate BekTop b u3 20 ciaydaitHeix yucen B quanazone ot 1 g0 100 6e3 moBTope-
HUU.

Haittu: ays Bektopa b: cpennioro (mo gopMyse u 1o BCTpoeHHOU (PyHKIUM), Cpel-
HEKBAIPATUYECKOE OTKJIOHEHUE (OKPYTIUTH B OOJBIIYI0 CTOPOHY), MUHUMAJIBHOE U
MaKCHUMAaJIbHOE 3HaY€HUE, KOJIMYECTBO AJIEMEHTOB.

BekTop v orcopTrpoBaTh B mopsijike Bo3pacTtanus. HaiiTu 3Ha4eHUs 3JIEMEHTOB 11O
pPaHXHUPOBAHHOMY pANly C HOMepamu 2 u 8.

PaccunTaTh KOBapuauuioo MeX1y BEKTOPaMH V U b (COV=xy — i = 7).

2. IlpoBeputh MO JaHHBIM 0a3bl iriS pABEHCTBO CPEAHUX IO TIEPEMEHHON Se-
pal.Length nnst copToB setosa u versicolor. ¢ =t pakTuueckoe Caenarb BbIBOJ.

3. [IpoBecTu TecT Ha HE3aBUCUMOCTD BBIOOPOK JIJIST TAHHBIX

A B
C 30 15
D 10 13

4. Tlo nanHBIM sleep MOCTPOUTH PETPECCUI0 3aBUCUMOCTH JIEKapCTBa (group) OT MpH-
pocTa IpOJIOJKUTENBHOCTH CHa (extra). CaenaTh BBIBOJI.

5. Tlo nanHBIM mtcars HOCTPOUTH 3aBUCUMOCTbH TOILIUBHOM 3KOHOMUYHOCTHU ( mpg)
ot Beca(wt) 1 BMecTUMOCThIO aBuratens (disp). CrnenaTh BBIBO/I.

Examination Nel

Option 1

1. Create a vector v (2,5,8,2,2,2,2,2,2,2,2,2,2,2,2,2,2,2,2,2,2,2,2,2)

Create vector b from 20 random numbers in the range from 1 to 100 without
repetitions.

Find: for the vector b: the mean (by the formula and the built-in function), the
mean-square deviation (rounded up), the minimum and maximum values, the number
of elements.

Sort vector v in ascending order. Find the values of the elements in the ranked
row with numbers 2 and 8.

Calculate the covariance between the vectors v and b (cov =).

2. Check, according to the iris database, the equality of the averages with respect
to the Se-pal.Length variable for the setosa and versicolor varieties. ¢ =t actual Make
a conclusion.

3. Conduct a sample independence test for the data:

A B
C 30 15
D 10 13
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4. According to sleep, construct a regression of drug dependence (group) on the
increase in the duration of sleep (extra). Make a conclusion.

5. According to mtcars to build the dependence of fuel efficiency (mpg) on
weight (wt) and engine capacity (disp). Make a conclusion.

Bapuanr 2
1. Coznats BekTOp Vv (2,5,8,5,8,5,8,5,8,5,8,5,8,5,8,5,8,5,8,5,8,5,8,5,8)
Cozmats BekTop b u3 30 cayyaliHbIX umceln B auana3zone ot -100 qo 100 6e3 moBTo-
PEHUM.
Haittu: ns Bektopa b: Menuany (OKpyriauTh J0 IEIO0r0 YKCiia), TUCHIEPCUIO (OKpYT-
JUTH B OOJIBIIIYIO CTOPOHY), CYMMY 3JIEMEHTOB, TIPOU3BEACHUE AJIEMEHTOB, KOJIUYe-
CTBO DJIEMEHTOB.
BekTop v orcopTrpoBaTh B mopsijike Bo3pacTtanusi. HaiiTu 3Ha4eHUA 3JIEMEHTOB 11O
pPaHKUPOBAHHOMY Py ¢ HoMepamu 4 u 15.

PaccumtaTh K03(GUIHEHT KOPPEIALMI MEXKIY BEKTOpaMu v 1 b (r =22—2-F)

G_x*ﬂ_j_r

2. CpaBHUTH Ha COOTBETCTBUE HOPMAIbHOMY 3aKOHY IO Kpureputo Lllanupo-Ywuika
0a3wl iris nepemenHoit Sepal.Length. A= W

3. IIpoBepuTh paBEHCTBO CPEAHUX JJI TPYIIM:

No rpynnbt X;
1 2
1 8
1 6
1 5
1 7
2 4
2 3
2 5
2 6
2 5
3 3
3 4
3 3
3 6
3 5

4. Paccunrarh HecMelleHHYIO oOueHKy aucrnepcun ainsg Ne+10 mepemeHHBIX Se-
pal.Length copra versicolor. Ne - Homep Baeii komannp.. i= S
5. Ilo nanHBIM sleep MOCTPOUTH PErPECCUI0 3aBUCUMOCTH JIEKapCTBa (group) oT mpu-
pocTa IpOJIOJKUTENBHOCTH cHa (extra). CaenaTh BBIBO/I.
Option 2.

1. Create a vector v (2,5,8,5,8,8,8,8,8,5,8,5.,8,8,8,8,8,8,5,8,5,8,5, 8.5,8)

Create vector b from 30 random numbers in the range from -100 to 100 without
repetitions.
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Find: for vector b: median (rounded to a whole number), variance (rounded
up), the sum of elements, the product of elements, the number of elements.

Sort vector v in ascending order. Find the values of the elements in the ranked
row with numbers 4 and 15.

Calculate the correlation coefficient between the vectors v and b (r =).

2. Compare for compliance with the normal law according to the Shapiro-Wilk
criterion of the iris database Sepal.Length variable. h =w

3. Check the equality of averages for groups:
No group Xi

W[ W [W | W IN NN N[NNI = = | = | =
NN WA WU NW KA Q WV

4. Calculate the unbiased estimate of the variance for the No. + 10 Se-pal.Length var-
iable varieties of versicolor. No. is your team number. 1 = S2

5. According to sleep, construct a regression of drug dependence (group) on the in-
crease in the duration of sleep (extra). Make a conclusion.

Konrpoasnast padora Ne 2

Bapwuanr 1

ITo 1aHHBIM O CTyJIEHTax MPEACKA3aTh NOCTYIUT OH WM HET METOJOM «CIIy4aiHbINA
JIEC» U METOIOM OIIOPHBIX BEKTOPOB.

Bapmuanr 2 .
[To naHHBIM O CTyAEHTaX NMPeACKa3aTh NOCTYIUT OH UK HET METOJOM OMOPHBIX BEK-

TOPOB C SJEPHON QYHKIIMEH U METOJIOM «IEPEBO PEIICHUI

Bapuant 3
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[To maHHBIM O CTyJIEHTax MPEACKa3aTh MOCTYNUT OH WM HET C HCIOJIb30BAHUEM
HEHPOHHBIX ceTel U ¢ moMoIbio baitecoBckoil kmaccudukanuu.

Examination number 2
Option 1

According to the data about the students, it is predicted whether or not he will use the
random forest method and the support vector method.

Option 2.

According to the data about the students, whether or not to predict whether it will
come using the method of supporting vectors with the nuclear function and the “deci-
sion tree” method

Option 3

According to the data on students, it is predicted whether or not he will act using neu-
ral networks and using Bayesian classification.

1. What is data mining?

a) extraction of information from raw data

b) storing and processing the information in databases

c) data visualization

d) statistical methods of data processing

2. What concept is the basis of data mining technology?
a) the concept of natural science

b) the concept of management

c) the concept of patterns

d) the concept of formation

3. What is the result of representing the obtain knowledge in data mining?
a) pattern

b) project

c¢) model

d) trend

4. The task of classification is a task
a) descriptive

b) predictive

c) qualitative

d) quantitative

5. The task of clustering is a task
a) descriptive

b) predictive

c) qualitative

d) quantitative
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6. Data objects with characteristics that are considerably different than most of
the other data objects in the data set:

a) OLTP

b) ordinal

c) interval

d) outliers

7. A set of examples with a known outcome:
a) clients

b) classifiers

¢) training set

d) data mining

8. Data transformation includes...

a) separating data from one source into various sources of data

b) a process to change data from a summary level to a detailed level
¢) joining data from one source into various sources of data

d) a process to change data from a detailed level to a summary level

9. The is a useful method of discovering patterns at the beginning of da-
ta mining process.

a) calculating distance

b) decision trees

¢) association rules

d) visualization techniques

10. is a class of models based on biological analogy with a human brain:
a) neural network
b) cluster

c) decision tree
d) rule of classification

11. What kind of hierarchical structure decision trees create?
a) if... then...

b) neither... nor...

c) either... or...

d) both... and...

12. Which of the following is the mathematical equation connecting the variables
x and y?

a) regression

b) interpolation

c) slope b

d) extrapolation

13. The equation of the form y = a + bx:
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a) y-intercept a

b) linear regression
c) regression

d) interpolation

14. Which of these indicators is a measure of the fit of a regression model?
a) mean

b) variance

c¢) standard deviation

d) coefficient of determination

15. Coefficient of correlation always lies between...
a)0and 1

b) -1 and 1

c)-land 0

d) 0 and 2

16. Investigating the relationship between several variables is the task of...
a) simple regression

b) multiple regression

c¢) decision trees

d) modeling

17. Which of the following is a method of constructing classification rules?
a) 1R-algorithm

b) Naive Bayes method

c¢) both

d) none

18. The expected mean value of y when X =10
a) constant

b) intercept

c)R

d) R squared

19. Series of data points indexed in time order is a...
a) panel data

b) cross-sectional data

c) time series data

d) none

20. It is possible to investigate the nature of the relationships between two varia-
bles by...

a) XY-plots

b) Histograms
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c¢) Time series graphs
d) none

21. The main aim of association rule mining is to...
a) construct the rules of classification

b) validate the predictive regression model

c) define the main idea of the text

d) discover patterns between related events in databases

22. If several events are connected to each other, then it is...
a) association

b) sequence

¢) classification

d) clustering

23. The ratio of transactions which have the set F (Dr) to the whole number of
transactions (D) is called...

a) the level of the set F

b) the model of the set F

c) the cluster of the set F

d) the support of the set F

24. The set of items (F) is large when...
a) Supp (F) < Supp (min)

b) Supp (F) > Supp (min)

¢) Supp (F) = Supp (min)

d) none

25. The objects of some item set that are subjected to analysis are called...
a) ratios

b) centroids

c) transactions

d) models

26. What is a sequence in association rule mining?
a) finite real numbers

b) range

c) ordered set of some objects

d) none

27. Which of the following is not an evaluation of utility of association rules?
a) quality

b) support

c¢) confidence

d) improvement
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28. The support of any item set can’t be more than the minimum support of any
of its subsets. It is the main property of...

a) Naive Bayes method

b) Apriori algorithm

c) decision tree

d) clustering

29. The one of the methods of cluster analysis is...
a) web mining

b) k-means

C) regression

d) variance

30. Which of algorithms is hierarchical?
a) agglomerative

b) k-means

c¢) Fuzzy C-Means

d) none

31. Which of the following is not a measure of distances between clusters?
a) nearest neighbor

b) furthest neighbor

c¢) median clustering

d) mode clustering

32. Which of algorithms is non-hierarchical?
a) agglomerative

b) divisive

c¢) k-means

d) none

33. What are clusters?

a) time series data

b) homogenous groups of objects
c) heterogenous groups of objects
d) statistical population

34. One of the measure of similarity between pairs of objects is...
a) Chebyshev distance

b) Euclidian distance

c¢) both

d) none

35. A common way to visualize the cluster analysis’s progress is by drawing...
a) a histogram
b) XY-plot
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¢) dendrogram
d) time series graph

36. One of the criteria of an evaluation choice for a clustering solution is sub-

stantial. It means...

a) Segments should be relevant in respect of the company’s competencies and objec-

tives

b) The segments are large and profitable enough to serve
c) Effective programs can be formulated to attract and serve the segments
d) The segments can be effectively reached and served, which requires them to be

characterized by means of observable variables

45. A graph can be convenient powerful representation for data if...

a) graph captures relationships among data objects
b) the data objects are represented as graphs
¢) both

d) none

46. The first phase of data visualization is...
a) a cursory review

b) a constructing the graph

¢) an interpreting results

d) an evaluation of effectiveness

47. One of the methods of visualization is...
a) clustering

b) text mining

c) geometric transformations

d) none

48. Which of the following is not graphic type?
a) bar chart

b) histogram

c) range

d) XY-plot

49. Data visualization allows us to spot...
a) patterns

b) trends

c) correlations

d) all

50. Which of these indicators is a measure of the fit of a regression model?

a) mean
b) variance
¢) standard deviation



d) coefficient of determination

51. At the beginning of the statistical research we have two statistical hypothe-
ses:

a) null and alternative

b) univariate and bivariate

c) correct and incorrect

d) none

52. Statistical hypothesis - is:

a) any assumption used in statistical research;

b) the assumption that can be tested using the available statistical information;

¢) scientific hypothesis put forward to explain a phenomenon and should be checked
by experiment.

53. Criterion - is:

a) hallmark received as the norm, the measure
b) that certifies the knowledge of objective truth
c) a set of rules adopted for the significance test

54. Power of the test is:

a) objects introduced into the production process

b) the ability to clearly distinguish criterion null and alternative hypotheses statistics
c) the value of which is determined by the amount of power developed by the engine.

5S. Error of the first series - is:

a) the adoption of statistical hypothesis when it is wrong
b) Deviation statistical hypothesis when it is correct

c) error in determining the true value of the characteristic
d) error in calculating the statistic

56. Error of the second series - is:

a) the adoption of statistical hypothesis when it is wrong
b) Deviation statistical hypothesis when it is correct

c) error in determining the true value of the characteristic
d) error in calculating the statistic

57. Level of significance - is:

a) the probability with which guarantees reliable calculation of an indicator

b) the value of quantitative indicator of the degree of manifestation or quality indica-
tor

c) the probability corresponding deflection correct hypothesis.

58. Critical range of values - is:
a) the maximum values of feature;
b) the minimum characteristic value;

31



c) area, getting value of the statistical criterion, which leads to the rejection of the test
of statistical hypotheses.
IIpuMephI TEKCTOB 1JIs1 YTEHHUA U NlepeBoIa
1. From statistic... to data mining
Traditional statistics (up to the 1950s):

e -+ A few hundred individuals

e + Several variables defined with a special protocol (sampling, experi-
mental design, etc)

e + Firm assumptions regarding the statistical distributions involved (lineari-
ty, normality and homoscedasticity)

e + Models developed theoretically and compared with the data

e + Probabilistic and statistical methods

e + Used in the laboratory.

Data analysis (1960-1980):
e ¢+ A few thousand individuals

° Several tens of variables

° Construction “individuals x variables” tables

o Importance of computing and visual representation.
[ J

Data mining (1990s onwards):
e + Several millions or tens of millions of individuals

e + Several hundreds or thousands of variables

e + Numerous non-numeric variables, such as textual variables (or variables
containing images)

o + Weak assumptions regarding the statistical distributions involved

» Data collected before the study, and often for other purposes

e + Constantly changing population (difficulty of sampling)

e + Presence of “outliers” (abnormal individuals, at least in terms of the dis-
tributions studied)

e  Imperfect data, with errors of input and coding, and missing values

e + Fast computing, possibly in real time, is essential

e + The aim is not always to find the mathematical optimum, but sometimes
the model that is easiest for non-statisticians to understand

e + The models are developed from the data, and attempts are sometimes
made to draw theoretical conclusions from them

e -« Use of statistical methods, artificial intelligence and machine learning
theory

e « Used in the business world.

2. The definition of data mining and its tasks

32



e Data mining is the set of methods and techniques for exploring and analyz-
ing data sets (which are often large), in an automatic or semi-automatic way in order
to find among these data certain unknown or hidden rules, associations or tendencies.

e Briefly, data mining is the art of extracting information — that is,
knowledge — from data.

e Methods of data mining enable us to solve a lot of tasks. The main of them
are classification task, regression task, association rule mining and clustering.

The classification task is to determine the class of object by its characteristics.
The regression task helps us to determine the value of some object parameter. This
value is the set of all real numbers. Association rule mining aims to extract interesting
correlations, frequent patterns, associations or casual structures among sets of items
in large databases. The clustering task is to find independent groups (or clusters) and
their characteristics among the set of analyzed data. Grouping of homogeneous ob-
jects enables us to reduce their number and make analysis much easier.

e Listed tasks are divided into descriptive and predictive tasks. The descrip-

tive techniques are designed to bring out information that is present but buried in a
mass of data, while the predictive techniques are designed to extrapolate new infor-
mation based on the present information, this new information being qualitative (in
the form of classification or scoring) or quantitative (regression).

3. The practical use of data mining
e The main fields where data mining is used: banking (12%), customer rela-

tionship management (12%), direct marketing (8%), fraud detection (7%), insurance
(6%), retail (6%), telecommunications (5%), scientific research (4%), and health
(4%). It is based on a survey on the www.kdnuggets.com portal.

Data mining for banking sector:

e -« itis essential for efficient marketing, which relies on the size and poten-
tial of the customers;

e - itallows to tackle accurately customer needs;

e + the commercial banking market is lucrative and offers challenges that
can be solved with data mining.

e In retail industry data mining can help identify customer behavior, discover
customer shopping patterns and trends, improve the quality of customer service,
achieve better customer retention and satisfaction, enhance goods consumption ratios,
design more effective goods transportation and distribution policies and reduce the
cost of business.

e The insurance industry is totally dependent on the ability to convert raw da-
ta into intelligence — intelligence about customers, markets, competitors, and business
environment.
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e In medical sector data mining researches such major areas as the evaluation
of treatment effectiveness, management of healthcare, customer relationship man-
agement, and the detection of fraud and abuse.

o The food industry is also a major user of data mining. Its application in-
cludes «sensory analysis» in which sensory data (taste, flavor, consistency, etc.) per-
ceived by consumers are correlated with physical and chemical instrumental meas-
urements and with preference for various products.

The R environment

R is an integrated suite of software facilities for data manipulation, calculation
and graphical display. Among other things it has

« an effective data handling and storage facility,

» a suite of operators for calculations on arrays, in particular matrices,

» a large, coherent, integrated collection of intermediate tools for data analysis,

« graphical facilities for data analysis and display either directly at the comput-
er or on hardcopy, and

» a well developed, simple and effective programming language (called ‘S’)
which includes conditionals, loops, user defined recursive functions and input and
output facilities. (Indeed most of the system supplied functions are themselves writ-
ten in the S language.)

The term “environment” is intended to characterize it as a fully planned and
coherent system, rather than an incremental accretion of very specific and inflexible
tools, as is frequently the case with other data analysis software.

R is very much a vehicle for newly developing methods of interactive data
analysis. It has developed rapidly, and has been extended by a large collection of
packages. However, most programs written in R are essentially ephemeral, written
for a single piece of data analysis.

IIpumepHbIe TEMBI 1151 00CYKIAEHUS
IIpakTuyeckas padora Ne 1 IlpeamMer u MeTox U 321a44 CTATUCTUKH
1. OnpeneneHue NOHATHUS «CTAaTUCTUKAY.
2. YeM BBI3BAHO IMOSBJICHUE U PA3BUTUE HAYKU M MPAKTUKU CTATUCTUKHU?
3. Kakue siBiaeHUS M3y4daeT CTAaTHCTHUKA, YTO SIBISETCS OOBEKTOM €€ MCCIENo-

4. OxapakTepu3yuTe MOHITUE «IPU3HAK)» U OMUIIUTE €r0 BUJIBI.

5. UeM pa3nuyarOTCAd TOHATHS «IOKA3aTelb» M «CTAaTUCTUYECKUM ITOKa3a-
TENb»?

6. YKaXXuTe OTJIMYUTEIIbHbIE OCOOEHHOCTH CTATUCTHUECKUX TTOKa3aTeNeH.

7. Uto sBASIETCSA NMPEAMETOM CTATUCTUKH?

8. Packpoiite conepkaHne CUCTEMbI CTATUCTUYECKUX TTOKa3aTeNeN.

9. B 4eMm coCTOUT CYUTHOCTh CTATUCTUYECKUX 3aKOHOMEPHOCTEN?

10. Oxapakrepu3yilTe OCHOBHBIE YEpPThl METO/JA CTATUCTUKHU M 3Talbl CTATHU-
CTUYECKOI0 UCCIIEI0BaHUSI.

11. Kak oprann3oBaHa cTaTUCTUKA B MUPE U B COBpeMeHHOI Poccun?

34



Practical work No. 1 Subject and method and tasks of statistics

1. The definition of "statistics".

2. What caused the emergence and development of the science and practice of
statistics?

3. What phenomena is studied by statistics, what is the object of its research?

4. Describe the concept of "sign" and describe its types.

5. What is the difference between the concept of "indicator" and "statistical in-
dicator"?

6. Indicate the distinctive features of statistical indicators.

7. What is the subject of statistics?

8. Expand the content of the system of statistical indicators.

9. What is the essence of statistical laws?

10. Describe the main features of the statistical method and the stages of statis-
tical research.

11. How is the statistics organized in the world and in modern Russia?

IIpakTHueckoe 3ansitue Ne6 «AHTe/UIEKTYaJILHbIA AHAJN3 JAHHBIX U CTA-
THCTHKA: B YéM pasaudus’?

1. [ToHsTHE MHTEIIIEKTYaIbHOTO aHAIH3a JaHHBIX.
OCHOBHBIE 3TaIlbl Pa3BUTHS UHTEIUIEKTYaTbHOTO aHAIN3a JaHHBIX.
OcHOBHBIE 337]Ja41 UHTEUIEKTYaJIbHOT'O aHAJIN3a JJAHHBIX.
OmnucaTtenbHBIC U IPEACKA3ATEIbHBIE 3aaUH.
Kaxkue craTuctudeckue MeToIbl MOTYT pUMeHAThCs B Data Mining.

6. OcHOBHBIE O00JACTH MPAKTHYECKOTO TPUMEHEHUSI MHTEIIEKTYyalIbHOIO
aHaJIM3a JTaHHBIX.

7. Kak uHTEIIeKTyalbHbIA aHATU3 JJAHHBIX UCITOJIB3YETCS IKOHOMHUCTAMM ?

Practical lesson Ne 6 “Intellectual data analysis and statistics: what are the
differences?

1. The concept of data mining.

2. The main stages of the development of data mining.

3. The main tasks of data mining.

4. Descriptive and predictive tasks.

5. What statistical methods can be used in Data Mining.

6. The main areas of practical application of data mining.

7. How is data mining used by economists?

IpakTuyeckoe 3ausaTue Ne20«AHaIM3 TEKCTOBOM MH(POPMALMH: IMOIXO0/bI,
0COOCHHOCTH, MEePCIEeKTHBBD

1. OcCHOBHBIE dTaIlbl TEKCTOBOT'O aHAJINU3A.
3ajaun TEKCTOBOI'O aHAJIN3A.
N3BnedeHune KIOYEBbIX NOHATHMN U3 TEKCTA.
Knaccuduxanus 10KyMeHTOB.
Kitactepuslii aHamn3 JOKyMEHTOB.

6. CymiecTByromiye nporpaMMHbie 00ecriedeHus: B 00J1aCTH aHaJIN3a TEKCTO-
BOI MH(pOpMALIHH.

Practical lesson Ne20 '"Analysis of textual information: approaches, fea-
tures, prospects"

1. The main stages of text analysis.

Nk

Aol

35



2. Tasks of text analysis.

3. Extraction of key concepts from the text.

4. Classification of documents.

5. Cluster analysis of documents.

6. Existing software in the field of text information analysis.

IIpakTtuueckoe 3anaTe Ne22 «Kuaccupuxanusi MeTOo0B BH3YyaJIN3ANUU
AAHHBIX»

1. XapakTepUCTUKU UHCTPYMEHTOB BU3yaIM3alIMH IAHHBIX.

2. Metoapl BU3yaIn3alum.

3. CymiecTByroIiue TpeHAbl B 00J1aCTH BU3yaTU3alluK JTaHHBIX.
4. 3D Buzyanusauus.

Practical lesson Ne22 "Classification of data visualization methods"

1. Characteristics of data visualization tools.

2. Visualization methods.

3. Existing trends in data visualization.

4. 3D visualization.

IIpakTuueckoe 3anaTue Ne23 «IIporpammHoe odecnieyenue AJisi BU3YaJIu-
3aIUH JAHHBIX»

1. OfficeReports

2. Second Prism

3. Databoard

4. DataMarket

5. Q Research Software

6. Statwing

Practical lesson Ne23 ""Software for data visualization"

1. OfficeReports

2. Second Prism

3. Databoard

4. DataMarket

5. Q Research Software

6. Statwing

IIpumep padot
IIpakTnyeckoe 3ansitue Ne2 «PacyeT 0CHOBHBIX OKa3aTesieil EHTPAJIbLHOM
TeH/JIeHIIMH ¥ Bapuanuu B naxkere R

3arpy3uTh ucxogHeie nanHbie B RStudio. Hamucare QyHkiuto, mist pacuera
CpeHero 3HAYeHUsI, MOJIbI U MEMaHbl, TUCIIEPCUH, pa3Maxa BapHaluu U Kod¢duim-
€HTa BapHaly JJI1 PaHKUPOBAHHOTO, JUCKPETHOTO W WHTEPBAIBHOIO PSJIOB pac-
npeneneHus. Paccautarh 3TH OKa3aTenu ¢ UCIOIb30BAHNEM BCTPOCHHBIX (DYHKITHIA.
CpaBuutb 3HaueHuss. OPOPMUTH OTUET C BHIBOAAMHU.

Practical lesson number 2 "Calculation of the main indicators of the cen-
tral trends and variations in the package R

Download the source data in RStudio. Write a function to calculate the average
value, mode and median, variance, range of variation and coefficient of variation for
the ranked, discrete and interval series of the distribution. Calculate these indicators
using built-in functions. Compare values. To issue a report with the findings.
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IpakTnueckoe 3anaTue Ne 3. Crarucrudeckue TecTol B cpeae R
3arpy3uTh ucxojubie nanubie B RStudio.

1. IIpoBepuUTh COOTBETCTBUE HCXOAHBIX JAHHBIX HOPMaJbHOMY 3aKOHY pac-
MpeeNieHusl ¢ ucnoib3oBaHueM kpurepueB KoimoropoBa-CMupHOBa, YMIKOKCOHA,
[Tanupo-Ywunka, [Iupcona.

2. CpaBHMTB pa3nuyus B cpeaHux 1o kpureputo CteronenTa, F-Oumepa.

3. [locTpouth TabiMily 4acTOT MO ABYM IMpu3HakaM. [IpoBepuTh HeE3aBUCH-
MOCTb BBEIOOPOK 110 KpUTepHIo x> — ITupcoHa.

OdopMHUTH OTYET C BHIBOJIAMH.

Practical lesson Ne 3. Statistical tests in the environment of R

Download the source data in RStudio.

1. Check the compliance of the source data with the normal distribution law us-
ing the Kolmogorov-Smirnov, Wilcoxon, Shapiro-Wilk, Pearson criteria.

2. To compare differences in averages by criterion of Student, F-Fisher.

3. Build a table of frequencies in two ways. Check the independence of the
samples according to the %2 - Pearson criterion.

To issue a report with the findings.

IIpakTuyeckoe 3ausiTue Ne 4. PazpadoTka cTaTHCTHYECKUX TECTOB Ha sA3bIke R

[To ucxXOomHBIM JAHHBIM TPEIBLIYINEH 3a7a4i HanucaTh GYyHKIUS TS TIPUMe-
HEHUSl JIUCIIEPCUOHHOrO aHanu3a, kputepus t-CtbrogeHTa. [Iis qucrepcCMOHHOrO
aHaJIM3a OPEIyCMOTPETh MpoLENypy NomapHoro cpaBHeHus MeroaoM Q-Tbrokw.
OdopMHUTH OTYET C BHIBOJIAMHU.

Practical lesson Ne 4. Development of statistical tests in the language of R

According to the initial data of the previous task, write a function for applying
the analysis of variance, the t-Student criterion. For analysis of variance, provide a
pair-wise comparison procedure using the Q-Tukey method. To issue a report with
the findings.

IpakTuyeckoe 3ausiTue Ne 5. Koppe/isinmoOHHO-perpecCMOHHbIN aHAJIU3 B cpe/e
R
3arpy3uth ucxoaHble AaHHble B RStudio. [locTpouTh ypaBHeHHE MapHOi
JMHEWHOU perpeccuu. Crenars NporHo3 1no ypaBHEHHIO. [10CTpOUTE MHOXECTBEHHOE
ypaBHEHHE JIMHEIHOIN perpeccun. CrenaTh NporHo3 1no ypaBHeHUI0. BeiBecTu sum-
mary. OopMHUTb OTYET C BBIBOJAMH.

Practical lesson number 5. Correlation and regression analysis in the envi-
ronment of R

Download the source data in RStudio. Build the equation of pairwise linear re-
gression. Make a prediction by equation. Build a multiple linear regression equation.
Make a prediction by equation. Print summary. To issue a report with the findings.

Bomnpocsl k 3auerty
1. General definition of statistics
2. The subject of statistics
3. The method of statistics
4. The main concepts of statistics
5. Differences between data mining and statistics
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6. Types of measurements units used for measurement of absolute statistical
indicators.

7. Types of relative values. Their calculation procedure.

8. What is a mean value? The exponential means, and the procedure used for
their calculation.

9. Structural means and the procedure for their calculation.

10. What is the system of statistical indicators?

11. The main types of statistical testing hypotheses.

12. Level of significance criterion.

13. The common method of constructing confidence intervals and statistical
hypothesis testing.

14. The meaning of the concepts of "error of the first kind", "error of the sec-
ond kind", "power of the test".

15. Critical limits for single and double criteria for a given level of signifi-
cance.

16. Give examples of practical problems in testing hypotheses about the equali-
ty of the expectation, variance.

Bomnpocsl k 3k3aMeHny
. The definition of data mining.
. The main phases of data mining development.
. The main tasks of data mining.
. Descriptive and predictive tasks.
. Regression and classification tasks.
. Association rule mining task.
. Clustering task.
. The main fields of practical application of data mining.
9. How data mining is used by economists.
10. Defining the aim of data mining project.
11. Collecting the data for implementation of data mining project.
12. Database creation for storing and processing data.
13. Exploring and preparing the data.
14. Drawing up and validating the predictive models.
15. Deploying the models.
16. Training the models users.
17. Monitoring and enriching the models.
18. Ways of representing relationships between variables.
19. Rules of classification.
20. Decision trees.
21. Mathematical functions.
22. 1R-algorithm.
23. Naive Bayes method.
24. ID3 and C4.5 algorithms for constructing the decision trees.
25. Linear methods of constructing the equations of describing relationships
between variables.

01O\ N kW
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26. Ordinary least squares (OLS).

27. Nonlinear methods.

28. Problem statement of association rule mining.

29. Sequence analysis.

30. Representing the results of association rule mining.

31. Apriori algorithm.

32. Problem statement of clustering.

33. Measures of distances in cluster analysis: Euclidean distance, Chebyshev
distance.

34. Representing the results of cluster analysis.

35. Classification of clustering algorithms.

36. Hierarchical algorithms: agglomerative and divisive methods of clustering.

37. Non-hierarchical algorithms: k-means, Fuzzy C-Means.

38. The main phases of text analysis.

39. Tasks of text mining.

40. Extracting central concepts from text.

41. Classification of text documents.

42. Clustering of text documents.

43. Text mining software packages.

44. Characteristics of tools of data visualization.

45. Methods of visualization.

46. The main trends in data visualization.

47. 3D visualization.

6.2. Onucanue nmokasareseil 1 KpUTepUeB KOHTPOJISA YCIIEBA€MOCTH, ONIUCAHUE
IIKaJI OLleHUBAHHUA

Texymuii KOHTPOJIb 3HAHWM, YMEHUI U HABBIKOB MIPOBOJIUTCS B pOpPME TECTH-
POBaHUSI U KOHTPOJIbHBIX pabOT ¢ PaCYETHBIMU 3aJja4aMU U TEOPETUYECKUMU BOIIPO-
caM{, a TaKXe€ NPEAyCMOTpPEHa 3allluTa WHIAMBUIAYAIbHBIX 3aJa4, BBIIIOIHSIEMBIX
KaXJIbIM CTYJICHTOM Ha MPAKTUYECKUX 3aHATUSX. JIMKBUAAIMS CTYJEHTaMH TEKYIIUX
3aJI0JDKEHHOCTEN MTPOU3BOAUTCS TakKe B (JOPME BBITIOTHEHUS WHAUBUYAIbHON 3a-
Jla4¥ 110 COOTBETCTBYIOLIEH TeMe U JajbHEHIel ee 3alluThl IIpenoaaBaTesto kade-
pBI.

HtoroBasi OLICHKAa YYWUTHIBAET PE3YyJIbTaThl PEUTUHIOBON CHUCTEMBI KOHTPOJIS
3HaHu# (BkJag 50%), pe3ynbTaThl KOHTPOJIBHBIX pabOT Mo BceM Temam (BkJaa 50%)
B VII cemectpe, pe3ysbTaThl OTBETA Ha dK3amMeHalMoHHbIe Bonpockl B VIII cemectpe.

Bun mpomexyTodyHOro KOHTpOJs Mo AaHHOMY HampasieHuto: VII cemectp —
3auet; VIII cemectp — sk3ameH. Kpurepun BbICTAaBIEHUS OLEHOK 110 CUCTEME:

0-59 % oT MakCHUMaJIbHOT'O KOJTMYECTBA OAIIJIOB — «HE3aYTEHOY;

60 u 601ee %o— «3aUuTEHOY.

Kpurepun BeICTaBICHHS OIIEHOK HA SK3aMEHE M0 YEThIPEXOAIITLHOM CUCTEME:!

HeynosnerBoputensHo — 0-59% oT MakcUMaabHOTO KOJIMYECTBa OAJLIOB;

VY nonerBoputensHo — 60 — 74%;

Xopomo — 75 — 84%;
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Otnnurao — 85 — 100%.

7. YueOHO-MeTOAMYECKOEe U MH(OPMAIIHOHHOE 00ecneYeHre JUCIHIITUHbI
7.1 OcHoBHAas JUTEepaTypa

1. Maxkmanos, A. B. TexHOJIOTUM UHTEIUIEKTYaIbHOTO aHau3a JaHHBIX : yueOHOe
nocobue / A. B. Maxkmanos, A. E. XypasneB. — 2-¢ u3z., crep. — Cankr-IlerepOypr
: Jlanp, 2022. — 212 ¢. — ISBN 978-5-8114-4493-9. — TekcT : neKTpOHHBIH //
Jlanb : AIIEKTPOHHO-OMOIMOTEYHAS cucrema. — URL:
https://e.lanbook.com/book/206711 (nmatra oOpamenus: 14.12.2022). — Pexum no-
CTyTa: JUIsl aBTOPHU3. TIOJIB30BATEIICH.

2. Octpoyx, A. B. Cucrembl HCKyCCTBEHHOIO MHTEJUIEKTa : MOHOrpadus / A.
B. Octpoyx, H. E. CypkoBa. — 2-¢ uza., crep. — Canxkr-IlerepOypr : Jlanb, 2021.
— 228 c. — ISBN 978-5-8114-8519-2. — Tekct : 2neKTpOoHHBIN // JIaHb : 3JIEKTpOH-
HO-OuOnmoreyHast cucrema. — URL: https://e.lanbook.com/book/176662 (nata 06-
pamenus: 14.12.2022). — Pexxum goctyna: s aBTOPU3. TOJIb30BATEIEH.

3. Mutuna, O. A. SI3bIKM POrpaMMUPOBAHUA ISl CTATUCTUYECKON 00padOTKU
nauHbIX (R) : yae6noe mocodue / O. A. Mutuna. — Mocksa : PTY MUPOBA, 2020.
— 191 c. — Tekct : anekTpoHHbIH // JIaHb : 2JIEKTPOHHO-OMOIMOTEYHAsI CUCTEMA. —
URL: https://e.lanbook.com/book/163912 (mara obpamenus: 15.11.2022). — Pexum
JOCTYyIA: JIJIsi aBTOPU3. MOJIb30BATENEH.

4. Aunekcees, [[. C. TexHomOruM MHTEUICKTYAIbHOTO aHalU3a JaHHBIX : yueo-
Huk ais By3oB / JI. C. Anekcees, O. B. lllekounxun. — Caunkrt-IlerepOypr : Jlans,
2022. — 176 c. — ISBN 978-5-8114-8299-3. — TekcT : anexkTpoHHsbIl // Jlaup :
ANeKTpOHHO-OubMuoTeunas cuctema. — URL: https://e.lanbook.com/book/187559
(mata obpamenusi: 14.12.2022). — Pexxum nocTyma: Jij1si aBTOpU3. TOJIb30BaTENECH.

5. Hemupnosa, JI. A. MHTemiekTyaabHblil aHaIU3 AaHHBIX Ha si3bike Python :
yaeOHO-MeTonudeckoe mocooue / JI. A. JlemumoBa. — Mocksa : PTY MUPDA,
2021. — 92 ¢. — TekcT : snexkTpoHHbIN // JIaHb : 3IIEKTPOHHO-OUOIMOTEYHAsI CUCTE-
ma. — URL: https://e.lanbook.com/book/218693 (nata oOpamenus: 14.12.2022). —
Pexxum nocryna: mist aBTOpU3. MOJIb30BATEIICH.

7.2 JIonOJIHUTEJIbHASL JINTEPATYPA

l. [lepexaroB, A. C. Cratuctuueckas o0paboTKa SKCIEPUMEHTAIbHBIX JAHHbIX.
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Jlanb ; AIEKTPOHHO-OMOIMOTEUHAS cucTeMma. — URL:
https://e.lanbook.com/book/168309 (mata obpamenus: 28.11.2022). — Pexum no-
CTyma: JJIsl aBTOPU3. MOJIb30BaTENEH.

2. ['pumuH, B. A. Metoasr 00paO0TKH JaHHBIX W MOJAETUpPOBaHUE Ha s3bIke R :
yuebHo-MeTroaudeckoe nocodue / B. A. I'pumun, M. C. TuxoB. — Huxnauit Hosro-
pon : HHI'Y um. H. U. Jlo6aueBckoro, 2019. — 54 c. — TekcT : 37eKTpOHHBIH //
Jlanb ; AJIEKTPOHHO-OMOINOTEUHAS CUCTEMA. — URL:
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CTyIa: JJIsl aBTOPU3. TIOIh30BaTEIICH.

6. 3siko, C. B. IlporpammupoBanue : y4eOHUK U TpakTukyMm s By3oB / C. B.
3bik0B. — MockBa : U3patensctBo FOpaiit, 2022. — 320 c. — (Briciee oOpa3oBa-
Hue). — ISBN 978-5-534-02444-9. — Tekct : snexktpoHHbI / OOpazoBarenbHas
mwiatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/489754

7.3 MeToau4ecKue yYKa3aHusl, pEKOMEHAAUMHU U Apyrue MaTepuajbl K
3aHATUAM

l. XaputoHoBa, A.E. Xpanwiunia ¥ CUCTEMBI HHTEJUIEKTYaJIBHOI'O aHAIU3a
naHHbIX: Metoandeckue ykazanus / A.E. XaputonoBa. — M.: PTAY-MCXA um. K.A.
Tumupszesa, 2016. — 25 c.

8. Ilepeuensb pecypcoB HH(POPMANUOHHO-TEJTEKOMMYHHUKAIIUOHHOM ceTH
«HTEepHET», HEOOXOAMMBIX IJI1 OCBOCHHS U CHUIIMHBI

1. The R Project for Statistical Computing https://www.r-project.org/(OTKpBITBIN J0-
cTyn)

2. The R Project for Statistical Computing https://www.r-project.org/ (OTKpBITBIH
JOCTYII)

3. Amnaxonma. URL: https://www.anaconda.com/distribution/(OTKpBITBIH HOCTYT)

4. Odummansuerii cat Poccrara. URL: http:/www.gks.ru/ (OTKpBITBIHA JOCTY)

5. Odunuaneuseiii cait [{entpansnoro banka Poccun. URL: http://www.cbr.ru (ot-
KPBITBII 10CTYI)

6. Bureau of Economic Analysis. URL:  http://www.bea.gov (OTKpBITBII JOCTYIT)
7. MockoBcKasi MEXKIyHApOJHAsI BaJdlOTHAsE Owpxka. http://www.micex.ru (OTKpBI-
TBIN JOCTYII)

8. Odunmansubiii cait Bcemupnoro 6anka . URL: http:// www.worldbank.org
(OTKpBITBIN JOCTYII)
9. OdunmanbHbIMI CalT MunucrepcrBa ¢buHaHCOB PO. URL:

http://www.minfin.gov.ru (OTKpBITBII 10CTYII)

41


https://urait.ru/bcode/489754
https://www.r-project.org/
http://www.gks.ru/
http://www.cbr.ru/
http://www.bea.gov/
http://www.micex.ru/
http://www.worldbank.org/
http://www.minfin.gov.ru/

10.0punmanbueiid  cadlt HanmoHalibHOro OIOpPO SKOHOMHYECKHUX HCCIEIOBaHUN

CHIA. URL: http:// www.nber.org (OTKPBITBIH TOCTYTI)
9. [lepeyeHb NPOrpaMMHOro odecrevyeHusi 1 UHPOPMANMOHHBIX CIIPABOYHBIX
CHUCTEM
Tabmuna 9
IlepeyeHb MPOrpaMMHOI0 00ecredYeHus!
Ne HaHMeHOBaHHeU HaunMeHoBaHHEe Tun Ton
pasieJia yueOHou ABTOp
n/n NPOrpaMMbl NMPOrpaMMblI pa3paéoTku
JAMCIUTLIHHBI
1 1-11 R pacuyéTHas r-project 2022
2 1-11 RStudio pacuéTHas r-project 2022
3 1-11 Anaconda pacuéTHas Anaconda En- 2022
terprise

10. Onucanue MaTepuaIbHO-TEXHUYECKOI 0a3bl, HEOOXOAUMOM ISl
OCYIIIeCTBJIEHUS 00Pa30BaTEJIbHOI0 MPOLECCA MO AUCIUIJINHE

Tabmauna 10

CeeneHust 00 00eCIIe4eHHOCTH CIIEHMATU3MPOBAHHBIMHU AYAUTOPUAMHU,
Ka0HHeTaMu, Ja00paTOPUAMHU

HaumeHoBaHue crienia bHbIX NOMeIIe-
HHUH M TOMEIEHUH I CAMOCTOATEIb-
Ho# padoThl (Ne yueOHOro kopmyca, Ne

AyAUTOPHH)

OCHaIIEeHHOCTh CIIeNHAJIbLHBIX MOMEIIeHU 1 Mmo-

MeIeHUH IS CAMOCTOSATEIbHOH padoThl

1

2

yueonas ayoumopust 015 npogedeHUs 3aHAMUL JieK-
YUOHHO20 Muna, y4eonas ayoumopus 0isi Npogede-
HUSL 3aHAMULL CEMUHAPCKO20 MUNA, Y4eOHdas ayou-
mopus 0J1s 2PYNNOBHIX U UHOUBUOYATLHBIX KOHC)Tb-
mayutl, yuebHas ayoumopusi 0isi meKyuje2o KoH-
MPOJIsL U RPOMENCYMOUHOU ammecmayuu

—

W

8.

9

Okpan ¢ anekrponpuBoomM 1 mr. (M. Ne558771/2)
IIpoekrop 1 mT. (6e3 uHB. Ne) — mprobpeTancs He 3a c4eT
CpPEZICTB By3a

Bannanoycroitunserii mkad 1 mr. (MaB.Ne558850/7)
CuctemHslii 6510k ¢ MoHUTOpOM 1 1T, (MHB. Ne558777/9)
Crenp «Ceprees Cepreit CtenanoBud 1910-1999» 1 .
(MuB.N2e591013/25)

OruerymuTens nopomkoBbiid 1 mt. (MHB. Ne559527)
[MonsecHoe kpemnenne k ornerymuTeno | mr. (MaB. Ne
559528)

XKamoszu 2mt. (MuB. Nel1107-221225, MuB. Ne1107-221225)
JlaBka 20 mit.

10. Cton ayguropHsiif 20 mT.

11. Cron myia npenogasatrens 1 mr.

12. Ctyn 2 mt.

13. locka mapkepHas 1 mrT.

14. TpuOyHa HanospHast 1 wr. (6e3 MHB. Ne)

yuebHas ayoumopust 0Jist NPO8edeHUst 3aHAMULL Ce-
MUHAPCKO20 Muna, yueonas ayoumopus OJist 2pyn-
NOBbIX U UHOUBUODYATILHBIX KOHCYIbMAYULL, YUeOHas
ayoumopust 0Jisi MeKyuwe20 KOHMpOis U RPOMENCY-
MOYHOU ammecmayuu, nomeujenue OJisk CAMOCmosi-
menvHoU pabomol

1.

Cucremnslii 610k Intel Core Intel Core 13-
2100/4096Mb/500Gb/DVD-RW 10 mt. (MaB.Ne601997,
NuB.Ne601998, NuB.Ne601999, NuB.Ne602000,
NuB.Ne602001, MuB.Ne602002, HB.Ne602003,
WuB.Ne602004, NuB.Ne602005, MHB.Ne602006)
Mownwutop 10 . (6e3 nHB. Ne) - nproOperanick He 3a CYeT
CpPEZICTB By3a

HIxad 2 wr. (MuB.Ne594166, NuB.Ne594167)

Tymb6a | mr. (MeB.Ne594168)

ITonsecHoe kperuienue k oruerymuTento 1 mr. (MuB. Ne
559528)

Ornerymmrens nopomkoBsiit 1 mT. (MHB. Ne559527)
Kamrozu 1 mt. (MaB.NeS551557)
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8. ocka MarHUTHO-MapkepHas | miT.
9. Cron 5 mt.
10. CTon KOMIBIOTEPHBIH 12 mIT.
11. Cryn odpucHsrit 21 mT.
12. Cetid 1 mt. (6e3 HB.Ne).
yueoHas ayoumopust 0158 npoeedeHUs 3aHAMULL JiexK- 1. TpuOyna nanosibHas 1 mT. (MaB.Ne 599205)
yuonHo20 muna, yuebnas ayoumopus oasn nposede- | 2. lllkad gns moxkymenTos 3 mt. (MEB.Ne593633,
HUSL 3aHAMUL CEMUHAPCKO20 MUNd, Y4ebHas ayou- NuB.Ne593634,111B.Ne559548/18)
mopus 0Jis1 2PYNNOBbIX U UHOUBUOYATbHLIX KOHCYIb- | 3. Bemanka mamonbsHas 2 mt. (MuaB.Nel1107-333144,
mayuil, yuebHas ayoumopusi Ojisi meKyuie2o KoH- NuB.Ne1107-333144)
mpoas u npomesicymounou ammecmayuu, nomewge- | 4. XKamosu 1 mr. (MaB.Ne591110)
Hue O/ CamMocmosimenbHoll pabomol 5. Jocka MarHuTHO-MapkepHas 1 miT.
6. Crou 15 mir.
7. Ckametika 14 mr.
8. Cron spro | mr.
9. Cryn 2 mir.
Llenmpanvnas nayunas 6ubauomexa umeHu YuranbHble 3a161 ONOIHMOTEKH
H.U. )Keneznosa
Cmyodenueckoe obwedxcumue KomHara jy1st caMonoAr0TOBKH

11. MeTtoan4yeckue peKOMeHIAIMH 00yYAIOIIMMCS 10 OCBOCHHUIO TN CUMILIMHBI

[Ipuctynas Kk U3y4eHUIO JUCHUIUIAHBI «HTEIIEeKTyanbHbIi aHAJIN3 JAHHBIX U
CTAaTUCTUKA Ha MHOCTPAHHOM SI3bIKE», CTYJEHTHI JIOJKHBI O3HAKOMHUTHCS C y4EeOHOU
IpOorpaMMoi, yaeOHOM, HAyYHON U METOAMYECKOU IUTepaTypoi, MeroIencst B Ouo-
muoteke PTAY-MCXA um. K.A. TumupsizeBa, nojiyduTb B OMOJIHOTEKE PEKOMEH 10-
BaHHBIE YYEOHMKH M Y4eOHO-METOAMYECKHE MOCOOUs, 3aBECTH HOBYIO TETpPaib IS
paboThI C MEPBOMCTOUHUKAMMU.

B xone 3aHSTHI BECTH KOHCIIEKTHPOBAHUE y4eOHOro Marepuana, o0paiiaTh
BHMMaHHUE Ha KaTeropuu, (HOpMYJIUPOBKH, PACKPHIBAIOIIUE COJAEPKAHUE TEX WIU
MHBIX SIBJIEHUH U MPOLIECCOB, HAYYHBIE BBIBO/BI U MPAKTUYECKHE PEKOMEHAAINY, 3a-
IIMCBIBATh CJIOBA U CJIOBOCOYETAHUS HA WHOCTPAHHOM SI3BIKE 10 TEME 3aHATHS, 3a/]a-
BaTh IMPEINOAABATEN0 YTOUHSIOIIUE BOIIPOCHI C LENbIO0 YSICHEHHS] TEOPETUYECKUX 1O~
JIO’)KEHUM, pa3pelIeHs] CIIOPHBIX CUTYALM WA KacaTelbHO HHOCTPAHHBIX CJIOB, BbI-
3BIBAIOIIMX 3aTPYIHEHHUSI IPU IIEPEBOJIE.

B xozie moAroTOoBKM K MPAKTHUECKUM 3aHATHUSIM H3YYHTh OCHOBHYIO JUTEpA-
TypY, O3HAKOMUTHCS € TONOJHUTEIBHOMN JIUTEPATYpOll B COOTBETCTBUHU C ITOCTABJIEH-
HOM 3anayeit. [Ipu 3TOM y4yecTh peKOMEHaluK PenoaBaresns U TpeOoBaHus y4ueo-
HOI1 porpammbl. HeoOxoaumo nopabaTheiBaTh CBOM KOHCIIEKT, J1€71asi B HEM COOTBET-
CTBYIOILIME 3alUCU W3 JIUTEPATYypbl, PEKOMEHIOBAHHOW NPENOAAaBaTEIEM M Mpeny-
CMOTPEHHOH y4yeOHOU mporpaMMoi.

[Ipn moAroTOBKE K 3a4€Ty W DK3aMEHY IMOBTOPSTH MPOWIECHHBIA MaTEepUall B
CTPOrOM COOTBETCTBUU C yueOHOU mporpaMmoi. Mcronb3oBaTh KOHCIIEKTHI U JIUTE-
paTypy, peKOMEHA0BaHHYIO IpenoaasareneM. O0patutb 0co00€ BHUMAHUE HA TEMBI
y4eOHBIX 3aHSATUH, MPOIMYIIEHHBIX CTYACHTOM MO pa3HbIM npuyuHam. [Ipu HeoOxo-
JUMOCTH OOPaTUTHCS 32 KOHCYJIbTAllMEN U METOAMYECKON TOMOIIBIO K MPEernojaBare-
JI10.

Buabl u popMbl 0TPA0OTKH NPONYIIEHHBIX 3aAHATHI
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CryaeHT, mponmyCTUBIINHN 3aHATHS 00s3aH CAMOCTOSITEIBLHO BBIIIOIHUTH CO00-
nieHue (IPEe3eHTAII0 ), PACCMOTPEHHYIO Ha MPAKTUYECKOM 3aHSITHUU U TOATOTOBUTb-
Cs TI0 KOHTPOJIBHBIM BOMPOCAM K 3aIuTe paboThl B paMKaxX 4acoB KOHCYJIbTAIUH.

12. MeToan4yecKkue peKOMEHIAIMHU MPENoJABATEAM 110 OPraHnu3alnuy 00y4eHus
MO JUCIHHUIUINHE

Kypc uHTENIeKTyanpHOro aHaiu3a AaHHBIX U CTATHCTHUKM HA HWHOCTPAHHOM
A3bIKE JOJDKEH J1aBaTh HE a0CTPaKTHO-(OpMalbHbIE, a MPUKIaAHbIe 3HaHus. J[aHHas
[eJIb MOXET ObITh peaii30BaHa TOJBKO MPHU YCIOBUU COOJIOJIEHUS B YUEOHBIX IUIa-
HaX MPEEMCTBEHHOCTH yYEOHBIX NUCUUIUIMH. ba3oBble 3HaHUS U U3yYEHUS METO-
JIOB MHTEJUIEKTYaIbHOTO aHAJIn3a JaHHbBIX JAIOT TAKUE ITUCIUIUIMHBI, KAK MHOCTPaH-
HBIN A3BIK, SKOHOMHYECKas Teopusi, nHpopMaTuka. OCBOCHHE MOAXO/I0B K HHTEIICK-
TyaJbHOMY aHaJM3y JAaHHBIX M CTATUCTUKE IMO3BOJMUT CTYACHTaM B OyIylleM HcC-
M0JIb30BaTh €r0 B UCCIIEAOBAHMSIX, B IJIAHUPOBAHUM U MPOTHO3UPOBAHUH.

CTyneHT MOXeT MPOBECTH COOCTBEHHOE MCCIENOBAaHUE HAa NMPUMEpPE KOHKPET-
HOT'O MIPEANPUATHUSA, IPEACTABIAIONIMM €r0 HAyYHbI UHTEPEC, MPEACTABUTh PE3YIIb-
TaThl B BUJE Npe3eHTauuu. B ciaydae HajJjexallero KkauecrBa, ero padora MOMKET
OBITh 3acilylllaHa Ha HAyYHOM KpY>KKe Kadeapbl WIM Ha CTYICHYECKON HaydHOM
koH(pepenuuu. [lo pemrenuto kadenpel, CTyAEHTHI, 3aHSBIIME MPU30BbIE MECTa Ha
HAYYHBIX CTYJEHUYECKHX KOH(EPEHIMIX, MOTYT OCBOOOXKIAThCS OT CIa4M 3a4eTa WIH
AK3aMEHa MO ATON AUCUUILINHE.

/

IIporpammy pazpaGoran (u): f/
XaputoHosa A.E., K.3.H., IoLeHT /
L (monmucs)
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PELIEH3US
Ha padouyio nporpammy aucuunimHabl 51.B.J1B.06.01 « MHTe/1IeKTYanbHBINA aHAJIN3 JAaHHBIX
U CTATHCTHKA HA HHOCTPAHHOM SI3bIKE»

OITIOII BO no nanpasaenno 09.03.02 «AndopmanuoHHbIe CHCTEMbI H TEXHOJIOTHI,
HaNpaBJIeHHOCTh « KOMIIbIOTepPHbIe HAYKH M HHTEJUIEKTYAJbHbIH aHaau3 naHHbIX (Computer
Science & Data Mining)»

(kBasu(uKanus BbIIYCKHUKA — 0aKaJIaBp)

KonomeeBa Enena CepreeBHa, noueHT kadeapsl ¢unHancoB @I'BOY BO r. Mocksbl
«PTAY-MCXA unmenu K.A. TumupsizeBa», KaHIUJATOM SKOHOMHUYECKUX HayK (Hajnee Mo TEKCTY
PELIEH3EeHT), MPOBEICHA pelieH3usl pabouel MporpaMMbl JTUCIUILTUHBL « MHTEIEKTyalbHbIN aHaIn3
JAHHBIX W CTaTUCTHKa Ha wHOcTpaHHOM si3bike» OIIOIT BO nmo nampasnenuto 09.03.02 «HUnghop-
MAYUOHHbIE CUCMEMbl U MEXHON02UU», HATIPABIEHHOCTh «KOMMbIOTEpHbIE HAYKH M HWHTEIUIEKTY-
anbHbI aHanu3 naHHbBIX (Computer Science & Data Mining)» (6akanaBpuaT) pa3paboTaHHON B
OI'bOY BO «Poccuiicknii rocynapctBeHHbli arpapHblii yHuBepcuteT — MCXA umenun K.A. Tu-
MUpsI3€Ba», Ha Kadeape CTAaTUCTUKU U KHOepHETUKH (pa3paboTunk — XaputoHoBa AHHa EBreHnes-
Ha, KaHAUJIAT SKOHOMUYECKNX HAYK, JOLEHT KaeIphl CTATUCTUKHA U KUOSPHETUKH).

PaccMoTpeB mpesncTaBieHHbIE Ha PELIEH3UPOBAHUE MAaTE€pUAIIbl, PELEH3EHT MPHILEN K cle-
TYIOIIUM BBIBOJAM:

1. llpenwsasiennas paboyas mporpamma JUCHUIUTHHBI « MHTEIIEKTyaIbHBINA aHAIN3 TaHHBIX
Y CTaTHCTUKA HA MHOCTPAHHOM sI3bIKe» (najnee mo tekcry [Iporpamma) coomsemcmeyem TpebOoBa-
HusM OI'OC BO no wanpasnenuto 09.03.02 «HUngpopmayuonusie cucmemvt u mexvonocuuy. Ilpo-
rpamMma codepoicun BCE OCHOBHBIE paslielibl, coomeemcmeyem TpeOOBaHUAM K HOPMATHBHO-
METOJINYECKUM JTOKYMEHTAM.

1. IlpencraBnennas B IIporpamme akmyansnocms yaeOHON TUCUMIUIMHBL B paMKax peajiu-
3aruu OIIOIT BO xe noonesicum comuenuro — TUCUUATLIMHA OTHOCUTCS K JUCIUIUIMHAM T10 BEIOOPY
gacTth, GOpMUPYEMOI Y9aCTHUKaMH 00pa30BaTEIbHBIX OTHOIICHHH yueOHoro nmukia — b1.B.J1B.

2. llpencraBnennsie B I[Iporpamme uenu AUCUMILTUHBI coomeemcmgyiom TPeOOBAHUIM
®I'OC BO namnpasnenus 09.03.02 « Unghopmayuonnvie cucmemovl u mexHoai02Um».

3. B cootBerctBUM C¢ [Iporpammoii 3a nuciminHoi «HTeNIeKTyalbHbIM aHAIN3 JTaHHBIX
U CTaTUCTHUKA HA MHOCTPAHHOM SI3BIKE» 3aKpeIUieHO 3 komnemenuuu (7 unouxamopos). {ucuu-
winHa «HTeNIeKTyaabHblid aHAIU3 JaHHBIX U CTATHUCTHKA HAa MHOCTPAHHOM SI3bIKE» M MPECTaB-
nennas [Iporpamma cnocobdma peanuzosams ux B 0OBSBICHHBIX TPEOOBaHHIX.

4. OOuiast TpyAOEMKOCTh JUCHUILTUHBI «IHTEIUIeKTYyanbHbII aHANMU3 JaHHBIX U CTATUCTHKA
Ha WHOCTPAHHOM SI3BIKE» COCTaBISIET 5 3au€THBIX equHuIl (18 4acoB/M3 HUX MpaKTHUYECKas TOJro-
TOBKa 8 4.).

5. HMudopmanms o B3aUMOCBSI3M U3y4aeMbIX JUCIUIUINH U BOIIPOCAM UCKITIOYCHHUS TyOJH-
pOBaHMSI B COAEP>KAaHUU JAUCLUIUINH coomeemcmsyem AeUcTBUTENbHOCTU. Jlucnuruiuna «Hten-
JIEKTyaJbHBIA aHAJIM3 JAHHBIX M CTATUCTHKAa HAa MHOCTPAHHOM S3BbIKE» B3aMMOCBSI3aHA C JPYTUMHU
muctumuaamu OIOIT BO u Yue6Horo nnana no Hanpasnenuto 09.03.02 « Angopmayuonnsie cu-
cmembl U MeXHOI02UU» ¥ BO3MOXKHOCTD TyOJMPOBAHUS B COJCPKAHUN OTCYTCTBYET.

6. IlpencraBnennas IIporpamma mpezamnonaraeT UCHOIB30BAaHUE COBPEMEHHBIX 00pa3oBa-
TENBHBIX TEXHOJIOTHM, UCIIOIb3YEMBIC MPU PEATU3AIUU PA3TUYHBIX BHIOB yueOHOU paboThl. Dop-
MBI 00pa30BaTeIbHBIX TEXHOJIOTUI_coomgemcmayom cenupuKe TUCIUTITHHBL.

7. llporpamma aucuMiuinHbl «HTEIEKTyadbHbIA aHAIN3 JAHHBIX U CTATUCTUKA HA MHO-
CTPaHHOM SI3bIKE» MPETOIaraeT 3aHITHS B UHTEPAKTUBHON (opMe.

8. Bunpl, comepxanue M TPYAOEMKOCTh CAMOCTOSITEILHOM pabOThI CTYAEHTOB, MIPEACTaB-
nennsle B Ilporpamme, coomsemcmasyom TpeOOBaHHUAM K MOATOTOBKE BBIMYCKHHUKOB, COAEpXa-
ummcs Bo @I'OC BO wanpasnenus 09.03.02 « Angpopmayuonnsvle cucmemvbl U MexXHOA0SUUY .

9. IlpencraBnennsie u onucaHHble B [Iporpamme hopmbl mexyweri onieHku 3HaHUN (0OTIpOC,
Kak B (opMe OOCYKIEHHUs OTACIBbHBIX BOIMPOCOB, TAK W y4acTHE B JIEJOBBIX WIPAX), COOMBENI-
cmeyrom crienu(uke TUCUUTUTHHBI B TPEOOBAHUSM K BBIITYCKHHUKAM.
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dopma IpPOMEKYTOYHOTO KOHTPOJIS 3HAHUU CTYIEHTOB, mpeaycmorpeHHas [Iporpammoii,
ocymiecTBisieTcst B (hopMe 3aueTa, YTO coomeemcmayem CTaTyCcy TUCHMIUIMHBI, Kak (pakynbTaThB-
HOM nucuuruinHbl yaeOHoro mukia — OTJ] ®I'OC BO wanpasnenus 09.03.02 «HUngopmayuormwvle
cucmemvl U MeXHOI02UUN».

10. ®opmbl o1ieHKH 3HAHUH, TIpeacTaBieHHbIC B [Iporpamme, coomsemcemesyrom cnenuduke
JUCLUIUIMHBL U TPEOOBAHUSIM K BBIITYCKHUKAM.

11. VYueOGHo-MeTOaUYECKOE OOecreueHue AUCHUIUIMHBI MPEACTABICHO: OCHOBHOM JIMTe-
paTypoit — 5 UCTOYHHKOB (06a30BBIN YUEOHHUK), TOTIOJTHUTEIHLHOW JIUTEPATYpOl — 5 HAMMEHOBAHUH,
HNurtepuer-pecypesl — 10 uctounukoB u coomsemcemsyem tpedoBanusm ®I'OC BO nanparieHus
09.03.02 «nghopmayuonmvie cucmemvl u MEeXHOAOSUUN.

12. MaTtepuanbHO-TEXHUYECKOE O0O€cleueHue TUCIUILUIMHBI COOTBETCTBYET CHEIU(pUKe
JUCHUIUINHBL «VHTENIeKTyanpHbpl aHadu3 JaHHBIX W CTaTHUCTUKA HAa HMHOCTPAHHOM SI3bIKE» U
o0ecre4ynBaeT UCIOIb30BAaHUE COBPEMEHHBIX 00Pa30BaTENbHBIX, B TOM YHUCIIE UHTEPAKTUBHBIX Me-
TO/I0B OOyUYEHHUSI.

13. MeToauyeckue peKOMEHIAIUU CTYyJeHTaM U METOUYECKUE PEKOMEH Ialliu MpernoaBa-
TEJISIM 110 OpraHu3alMy OOyUYeHHs 10 AMCUUIUIMHE JAI0T MPEACTaBICHHE O crenupuKe o0ydeHHs
1o TuciuIuinHe «HTesIeKTyalbHbIN aHAIN3 JAHHBIX U CTATUCTHKA HA MHOCTPAHHOM SI3BIKE).

OBIIUE BbBIBO/bI

Ha ocHOBaHMM NIPOBENEHHOTO PELIEH3UPOBAHMS MOXKHO CIEJIaTh 3aKJIIOUEHUE, YTO XapaKTep,
CTPYKTYypa U cojiepkaHue padoueil mporpaMMbl JUCHUILIMHBL « IHTENIeKTyanbHbI aHaIU3 JaHHbBIX
U CTaTUCTHKa Ha nHOcTpaHHOM s3bike» OITOII BO no nanpasnenuto 09.03.02 «Ungpopmayuonnvie
cucmemyvl U mexHoIo2uuy, HapaBiIeHHOCTh «KoMIbloTepHble HAYKHM W HMHTE/IEKTYaJbHbIN
anaau3 AaHHbIX (Computer Science & Data Mining)» (kBanudukanus BbITYCKHHKAa — Oaka-
naBp), paspaboranHas XaputoHoBoit A. E., K.3.H., 101eHTOM Kadeapbl CTATUCTHKM U KUOEPHETH-
KH, cooTBeTcTBYET TpeboBanusM OI'OC BO, coBpeMeHHBIM TpeOOBaHUAM SKOHOMHKH, PHIHKA TPY-
Jla ¥ MO3BOJIUT NpU €€ peain3alu YCIEeHHO o0ecneunTh (OpMHUpPOBAHHUE 3asBJICHHBIX KOMIETEH-
17078

PIE:I.IBHZSUEHTI Konomeera E.C., monenr xa i punancos ®I'BOY BO «Poccuiickuii rocyaapcr-
BEHHBIH arpapHbIi yHHBepcHTET — M A. TuMHpA3eBa», KaHAUIAT FIKOHOMHYECKHX

HayK ) 27
(/ 703"'30'5) «xb v ___G¢f 202/r.
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