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AHHOTALIMA

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

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

Heas ocBoeHusi aucuMiviMHbL: llenpro gucummmbsl «HTEIEKTYalIbHBIN
aHaJU3 JJAHHBIX M CTAaTUCTUKA Ha UHOCTPAHHOM SI3bIKE) SIBJISICTCSI OCBOCHHUE 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 OOLIEHUH.

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 pe3yjbTaTaM 0CBOEHMS JUCHMILUIUHBI: 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

Pacnpenesienue Tpy10éMKOCTH JUCHMILIMHBI 110 BUAAM PadoT MO ceMecTpam

TpynoémkocTsb Bcero /*
7 8

O0mas TpyA0EMKOCTD JUCHUIUIMHBI 110 180/4 36 36/2 108/2
y4eOHOMY TIaHY
1. KonrakTHasi paéora: 22,7/4 2 8,25/2 12,4/2
Ayauropnasi pabora 22,7/4 2 8,25/2 12,4/2
8 MOM uucne:
aekyuu (J) 8 2 2
npakmuyeckue 3anamus (113) 14 6/2 8/2
KOHMAKmMuas paboma Ha npomedrHcymou-
Hom koumpone (KPA) 0,65 0,25 0,4
2. CamocrosTesasHnasi padora (CPC) 157 34 27,75 95,6
camocmosamenvbHoe uzyienue pasoenos,
camonoozomoska (npopabomka u no-
smopenue 1eKYUOHHO20 Mamepuand u
Mamepuana y4eOHUKos8 u y4eOHbIX noco- 145 34 22,75 87
outi, n0020mMosKa K NPAKMu4ecKum 3a-
HAMUAM U M.0.)
Iloocomoska k 3auemy (KOHMPOIb) 4 4
Iloozomoska k sx3ameHy (Konmpois) 8,6 8,6
Bu nmpoMexyTOYHOTO KOHTPOJIS: 3auem OK3AMEH

* B TOM YHCJIE PAKTHYECKas MOrOTOBKA.

4.2 Copep:xxanue JTUCUUIJINHBI
TaOmuna 3
TemaTnueckuii IVIaH y4eOHOM AUCHUILINHBI
HanmeHoBaHHe Pa3/ie/ioB H TeM JHCIH- Beero AynuropHasi pa6oTa | BueayauropHasi
IUINH (YKpYIHEHO) J 113 IIKP pabdora CP

YcTaHOBOYHAS JICKIIHS 36 34
HToro 3a 7 cemecTp 36 0 0 34
Section 1. Statistics
Paspgen 1. Ctarucruka 14,25 0,5 4 0 %75
Theme 1. Statistics and data analysis 5,75 0.5 0.5 475
Tema 1. CtaTHCcTHKA M aHAJIN3 JAHHBIX
Theme 2. Absolute, Mean and Relative Values
Tema 2. AGcontoTHBIE, CpEAHUE U 1,5 0,5 1
OTHOCHUTEJIbHBIC BEJIMYHHEI
Theme 3. Testing Statistical Hypotheses 4 ) >
Tema 3. [IpoBepka CTaTUCTHYECKHUX TUIIOTES.
Theme 4. Correlation and regression analysis
Tema 4. KoppensinoHHO-perpecCHOHHbIN 3 - 1 2
aHaymn3
Section 2. Data Mining } 215 15 4 0 16
Pa3nen 2. UHTeIeKTYAJILHBIN aHAJIN3
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JAHHBIX

Theme 5. Definition, Essence and Tasks of
Data Mining

Tema 5. IlonsTHE, CYIIHOCTD U 33]1a4¥ UHTEIN-
JIEKTYaJIbHOT'0 aHAJIN3a JaHHbIX

Theme 6. Classification and Regression Task
Tema 6. Penienne 3a/1au KiaccupUKauy 1 14,5 1 3,52 10
perpeccun

KonTakTHas paboTa Ha IPOMEKYTOUYHOM KOH-

tpose (KPA) 0,25 0,25

Bcero 3a 8 cemectp 36 2 8 0,25 25,75

Theme 7. Association Rule Mining
Tema 7. Ilonck accouMaTHBHBIX MpPaBUI B 23 1 1/1 21
Mpolecce aHalu3a JaHHbBIX

Theme 8. Cluster Analysis

Tema 8. Knactepublil ananms 19 1 1/1 17

Theme 9. Neural network analysis methods

Tema 9. HeiipoceTeBble METO/IbI aHAJIN3A 29,6 1 2 26,6

Theme 10. Text Mining
Tema 10. Ananu3 TekcToBOM HHpOpPMaLK U 18 1 1 16
aHAJIHUTHUKA

Theme 11. Data Visualization 1

Tema 11. Buzyanuzanus 1aHHbIX 18 17

KonTakTHas paboTa Ha IPOMEXKYTOYHOM KOH-

tpone (KPA) 0.4 0.4

Bcero 3a 9 cemecTp 108 4 6 0,4 97,6

M Toro mo {UCHMILJINHE 180 8 14 0,65 157,4

* B TOM 4HCIIC MNpaKTUYCCKas MOATrOTOBKaA

Section 1. Statistics
Pa3znen 1 Cratuctuka

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 U aHAJIU3 JAHHBIX

ITonsatne o cratuctuke kak Hayke. [Ipenmer cratuctuku. Meron cratuctuku. Cra-
TUCTUYECKAsA 3aKOHOMEPHOCTh. OCHOBHBIE KATETOPUH U TIOHITHUS CTATUCTUKH: CTaTHU-
CTUYECKAasi COBOKYITHOCTb, €IMHUIIA COBOKYITHOCTH, IIPU3HAK, BApHUALUs, CTATUCTUYE-
CKMI IOKa3arTellb, CUCTEMA MoKa3arese. Paznuuusa Mexny MHTEIUIEKTyaJIbHBIM aHa-
JIM30M JTaHHBIX 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-
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ing in packages of statistical programs. Relationship between absolute and relative
values.

Tema 2. AOCOJIIOTHBIE, CPeIHME U OTHOCUTEIbHbIE BeJINYUHbI

3HaueHue aOCONIOTHBIX U OTHOCHUTEJIHLHBIX BEIUYMH A1 CTaTUCTUYCCKOI'O aHalJiM3a
JaHHBIX. BI/IJIBI a0COJTIOTHBIX BCJIIMYMH, CIUHUILLI UIBMCPCHUA U CIIOCOOBI IMOJY4YCHHUS.
CpeI[HHH BCIIMYMHA B CTATUCTHUKC, €€ CYHNIHOCTb W YCIIOBUA IIPHUMCHCHUA. OTtHoCH-
TCJIBHBIC BCIIMYUHBI, X BHJBI U CIIOCOOBI pacucTa B IIAKCTaX CTAaTHUCTHYCCKUX IIPO-
rpaMm. B3anMocBs3b a0COTOTHBIX 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 TUIIOTES.

[Tonsatue BBIOOpOUHOrO HaOmOAEHUSA. TeopeTHuecKue OCHOBBI BBIOOPOYHOIO
HaOmoneHus. ['eHepasibHast 1 BHIOOpOYHAsi COBOKYIHOCTH, UX 0000IIaI0lMe XapaK-
tepuctuku. CpenHsisi U npezaenbHas omuOKku BbIOOpkH. IloHsTHE cTatucTHdeckon
runore3sl. OCHOBHBIE KPUTEPHUM ISl NPOBEPKH CTATUCTHUYECKHUX TMIIOTE3. OTaIbl
IpoBepKH crtaTtucthueckux runore3. Kpurepuii t-Cterogenta n F-@umepa. Tect
paHroou koppensunu YuiukokcoHa. Tectr IHammpo-Ywunkca. Tect Konmoroposa-
CmupHoBa. J[MCIEPCUOHHBIN aHAINU3.

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. KoppeasiumoHHO-perpecCHOHHBINA aHAIN3

['enepanbHOE ypaBHEHHE TTAPHOM U MHOXKECTBEHHOW JIMHEMHOW PETPECCUU U UX BbI-
O0opouHble o1leHKU. HTeprpeTalus napaMeTpoB ypaBHeHus perpeccuu. [lokazarenu
KauecTBa Mojenu. OneHka JTOCTOBEPHOCTH MapaMeTpoB U Kod(duimeHta Koppens-
ouu ¢ ucnosb3oBaHueMm kputepus CtbrogeHTa. OLeHKa JTOCTOBEPHOCTH YpaBHEHUS
perpeccuu B LEIOM, JUCIIEPCUOHHBIN aHanu3, Kpurepu duiepa.

IIporHo3npoBaHue Ha OCHOBE yYpaBHEHHMs perpeccuu. IlocTtpoeHne HeIMHENHBIX pe-
rpeccuil B cpene R. OneHka 10CTOBEPHOCTH MTapaMETPOB HEIMHENHBIX Moaenen. OT-
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00p (akTOpOB B MOJETh MHOKECTBEHHOM perpeccuu. Bepcusi Bcex BO3MOXKHBIX pe-
rpeccuil U moaroBbie Nporeypsl oToopa B cpene R.

Section 2. Data Mining
Pa3znen 2. UHTeVIEKTYAJIbHBIN AHAJIU3 JAHHBIX

Theme S. 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 S. IlonsiTHe, CYINHOCTH U 32/1a4M UHTEVIEKTYAJILHOI0 AHAJIU3A JAHHBIX
Hctopust BOBHUKHOBEHUS, OCHOBHBIE MOHATHS U TJIaBHBIC 33/1a4X UHTEIJIEKTYaJIbHO-
ro aHaJiv3a JaHHBIX. Barmsan Ha Texnomoruto Data Mining kak Ha 4acTh phIHKa MH-
(popmanmonHbix TexHoioruil. Cragun Data Mining: nmocraHoBKa 1esu U 3aja4, cOop
JAHHBIX, CO3JaHue 0a3bl TAHHBIX, UCCIEIOBAHUE U MOATOTOBKA TAHHBIX, Pa3/ICICHHE
COBOKYITHOCTH Ha CETMEHTBI, IOCTPOEHUE U IPOBEPKA JOCTOBEPHOCTH IIpeacKa3a-
TENbHOW MOJENH, UHCTAJUISIIUSA MOJAENU, 00y4eHHE MOJIb30BaTeNel, UCIOIb3YIOIINX
MOJ1€JIb, MOHUTOPHHT, PACLIUPEHUE MOJEIIHN.

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 KJIacCu(puKANMM U perpeccuu

[IpaBuna knaccupukaluy U MareMaTH4YeCKue (PYHKIUMU M METOAbl MX MOCTPOCHMS.
[TocTpoenne ocHOBHBIX MeTOI0B Kiaccudukamuu B cpene R. JlepeBo pemennii. Me-
Tox omnopHeiXx. CnydaiHslid Jiec. Jloructuueckass perpeccus. JIMCKpUMHHAHTHBIN
ananu3. baliecoBckas (HanBHas1) kiaccudukamnus. Meros OimKanIero 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. [louck accOMATUBHBIX MPABWI B NMPOLECCe AHAJIM3A TaAHHbIX

IToHATHS ¥ METONBI BBISBICHUS 3aKOHOMEPHOCTEN B MHTEIUIEKTYaJbHOM aHAJIN3€
NaHHbIX. Vcnonp30BaHKME BBISABICHHBIX 3aKOHOMEPHOCTEH NJIsl MpeCKa3aHWus HEns-
BECTHBIX 3HAYEHUHN (MIPOTHOCTHYECKOE MOJIETUPOBAHKE). AHAINU3 HCKIIOUYCHHH,
npelHa3HAYeHHbIN JIJIS1 BBISBICHUS M TOJKOBAHMS aHOMAJIMA B HAaWJEHHBIX 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 aHau3
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Hepapxuueckre U HeMEpapXU4IeCKNUe METOIbI B KJIIACTEPHOM aHanmu3e. Paccmorpenue
IPUMEPOB UCIIOJIH30BAHUS KJIIACTEPHOT O aHAJIH3A.

Theme 9. Neural network analysis methods

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. HelipoceTeBbie METOAbI AHAJIN3A

CymHOCTh ¥ TpUMEHEHHE HEHpOCEeTeBBIX METOJ0B aHanu3a. Kiaccupukaropsl Ha
OCHOBE MCKYCCTBEHHBIX HEMPOHHBIX ceTell. HacTpolika mapaMeTpoB HEUPOHHBIX Ce-
Tel CpeliCTBaMH 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. AHaIN3 TEKCTOBOH HH(OPMALMHU ¥ AHATUTHKA

OcHOBHBIE METO/IBI TOOBIYM M aHAJIM3a TEKCTOBBIX JAHHBIX C LENbI0 OOHAPYXKEHUs
3aKOHOMEPHOCTEH C aKIEHTOM Ha CTATUCTUYECKUE 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. Busyanuzauusi JaHHbIX

MeTonbl U CpelcTBa BU3YAIbHOTO TPEACTaBIeHUs WH(pOpMAIMK, B YaCTHOCTH, CITO-
coOBbI TpencTaBlieHUuss WH(POpMAIMU B OAHO-, ABYX-, TPEXMEPHOM H3MEPEHUSX, a
TaKXKe CIocoObl 0TOOpakeHUs MHPOpMAIMH B Oosiee 4eM Tpex n3MmepeHusx. Onmca-
HUE MPUHITAIIOB KaYeCTBEHHOHN Bu3yanu3arui. OCHOBHBIC TEHIEHIIUN B 00JIACTH BH-
3yanu3aluu.

4.3 Jlekuun/ npakTu4ecKue 3aHATHS

Tabmuua 4
Conepmaﬂne NMPAKTHYCCKUX 3aHATHI U KOHTPOJILHBLIC MEPONIPUATHS
®opmupyembie Kou-
KOMIIETCHIIUHA BO
(MHIMKATOPBI)
No No u Ha3zBaHMe JeKIMii/ Lo uacos/
Ne pazgena . KOHTPOJIBHOTO | M3 HuX
n/n NPAKTHYECKUX 3aHATHH npascru-
MeponpHuATHSA
yeckas
nmoaro-
TOBKa
YK-4.2
YcTaHoBOYHAS JIEKIIUS VK -43 2
ITKoc-8.1
1. | Section 1. Statistics
Pazgen 1. Cratuctuka
Theme 1. Statis- | Jlexus Ne 1. [IporpamMMHBbIe VK-4.2 - 0,5
tics and data CpeCTBa CTATUCTHIECKOH 00- YK -4.3
analysis Tema 1. | pabOTKM TaHHBIX [1Koc-8.1
Craructuka u Lecture number 1. Software sta-
aHaJIN3 TAaHHBIX tistical data processing
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TyaJIbHOT'O aHa-

Ne6«HTENIEKTYaIbHBINA aHAIN3

BO/I, YYaCTHE B

dopmupyemble KoJi-
KOMIIETCHIIUHA BO
Ne Ne m Ha3zBaHme JeKIuii/ (HETHKATOPEY) LE720n 4acoB/
n/n e pazpena NPAKTHYECKHUX 3aAHATHI KOHTPOILHOTO Hl:a:?:,’;_
Meponpusitis | "PaH
moaro-
TOBKa
[Ipaktuyeckas padora Ne 1 VK-4.2 Urenue, nepe- 0,5
[IpeaMeT U METOJ M 3a1a4H CTa- YK -4.3 BOJI, y4aCTHE B
THUCTUKHA 1IKoc-8.1 00CYXKIEeHUN
Practice Class 1 The subject and
method and objectives of statis-
tics
Theme 2. Abso- [TpakTrueckoe 3ansTue Ne2 Urenwue, nepe- 0,5
lute, Mean and Pacuet 0OCHOBHBIX IOKa3aTenci YK-4.2 BOJI, 3aIlIUTa
Relative Values [IEHTPaJIbHOU TEHICHIIUU U Ba- YK-4.3 paboThI
Tema 2. Abco- puanuu B makete Ry» g§22:§§
moTHble, cpenane | Practice Class 2 Calculation of HKoc—9:2
u oTHOcHUTenbHBIC | the main indicators of the central [IKo0c-9 3
BEJINYUHBI trend and variation in the pack-
age R
Theme 3. Testing | IIpakTudeckoe 3ansTue Ne 3. VK-4.2 Yrenue, nepe- 1
Statistical Hypothe- | Ctatuctuueckue TecTs VK -4.3 BOJI, 3aIUTa
SCs Practical lesson Ne 3. Statistical [1Koc-8.2 paboThl
Tema 3. IIpoBepka | tegts in the environment [1Koc-8.3
CTaTUCTHUYECKUX [IKoc-9.2
TUTIOTE3. [TIKoc-9.3
[Ipaktuueckoe 3ausitue Ne 4. ITKoc-8.2 3amniura paboThI 1
Pa3paboTka CTaTHCTUYECKUX 1IKoc-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. ITKoc-8.2 Bamura paboThl 0,5
tion and regres- Koppensuuosno- 11Koc-8.3
sion analysis PETPECCUOHHBIN aHAIN3 [1Koc-9.2
Tema 4. Koppe- | Practical lesson number 5. Cor- I1Koc-9.3
JISILIUOHHO- relation and regression analysis
pErpeCcCUOHHBIN in the environment
aHau3 Kontponbnas paboTa mo TeMam ITIKoc-8.2 IIucemenHas 0,5
1,2,3u4. [TKoc-8.3 pabora
Examination on topics 1, 2, 3 TKoc-9.2
and 4. [IKoc-9.3
2 Section 2. Data Mining
Pa3zpnen 2. UHTEIEKTYAIbHBIH aHAJIN3 JAHHBIX
Theme 5. Defini- | Jlekuums Ne 2. Peanusanusa moe- YK-4.2 0,5
tion, Essence and | neii Data mining B cpene R u Py- YK-43
Tasks of Data thon [1Koc-8.1
Mining Lecture No. 2. Implementation of i
Tewma 5. [lonsitue, | Data mining models in the R en-
CYIIIHOCTb U 3a- vironment and Python
Jlaud UHTEIUIEK- IIpakTyeckoe 3aHsTue YK-4.2 Urenue, nepe- 0,5
YK 4.3
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dopmupyemble KoJi-
KOMIIETEHIUHN BO
Ne Ne v Ha3BaHuMe JIEKIMA/ LRI Bux uacos/
n/n e pazpena NPAKTHYECKHUX 3aAHATHI KOHTPOILHOTO Hl:a:?:,’;_
MeponpusTHs | "PU
moaro-
TOBKa
JM3a TaHHBIX JTAHHBIX ¥ CTATHCTUKA: B U€M 00CYXICHUH
(Ha3BaHME) pazimuus?
Practice Class 6 «Data mining
and statistics: how are they dif-
ferent»?
Theme 6. Classi- | Jlekuus Ne 3. MeToab! Kiaccu- VK-4.2 1
fication and Re- ¢ukanuu B Data mining VK -4.3
gression Task Lecture number 3. Classification [TKoc-8.1
Tema 6. Pemenune | methods in Data mining
3amad knaccudu- Ipaxtuseckoe 3ansie Ne7 Tlo- ITKoc-8.2 3amura paboThl 0,5
Katni 1 perpec- | crpoenne nepeBbeB pereHunit gioc'gg
chu Practical lesson Ne7 Construc- HKOC_ '
. . . 0c-9.3
tion of decision trees
[Mpaktuueckoe 3anstre Ne§ Me- ITKoc-8.2 3amura padoter | 0,5
TOJI OTIOPHBIX BEKTOPOB 11Koc-8.3
Practical lesson Ne§ Method of I1Koc-9.2
support vectors [1Koc-9.3
[paktuyeckoe 3ausTre Ne9 [TKoc-8.2 3ammra padoter | 0,5
CryuaiiHblii iec [1IKoc-8.3
Practical lesson Ne9 Random [1Koc-9.2
forest [TKoc-9.3
[IpakTueckoe 3ansitue NelO ITKoc-8.2 3ammura paboTsI 0,5
JlorucTruueckas perpeccust 11Koc-8.3
Practical lesson Nel0 Logistic [1Koc-9.2
regression [1Koc-9.3
[TpakTueckoe 3anstue Nel | ITKoc-8.2 3amura paboThl 0,5
JIMCKpUMHUHAHTHBINM aHAH3 11Koc-8.3
Practical lesson Nel1 Discrimi- [TKoc-9.2
nant analysis 11Koc-9.3
[Ipaktuueckoe 3ausitue Nel2 [TKoc-8.2 3amura paboThl 0,5
BaiiecoBckas (HauBHas) Kiac- [TIKoc-8.3
cudukanus ITIKoc-9.2
Practical lesson Nel2 Bayesian [1Koc-9.3
(naive) classification
I[IpakTuueckoe 3ansaTue Nel3 11Koc-8.2 3amura paboter | 0,5
Meton Gnuxkalero cocena I1Koc-8.3
. [TKoc-9.2
Practical lesson Nel13 Metod MKoc-9 3
nearest neighbor
Theme 7. Associ- | Jlekmus 4. ITouck accormaTus- 1
ation Rule Mining | HBIX MpaBUII B MPOLIECCE aHAIH- VK-4.2
Tema 7. Ilouck 3a YK -4.3 -
accormatuBHbIX | Lecture 4. Search for associative [TKoc-8.1
mpaBuiI B poriec- | rules in the analysis process
ce aHaju3a JaH- [IpakTnueckoe 3anaTue Nel4 VK-4.2 UYrenne, nepe-
HBIX «MeToabl MOUCKa acCOIMaTHUB- VK -4.3 BOJI, 3allIMTa 0,5/0,5
I1Koc-8.2 pa60T],I

HBIX ITPpaBUII»
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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
Practice Class 14 «Methods of [TKoc-8.3
association rule mining» 11Koc-9.2
[TIKoc-9.3
[Ipaktrueckoe 3anstue Nel5
.. YK-4.2
«AnroputMm Apriori» Urenue, nepe-
. . YK 4.3 0,5/0,5
Practice Class 15 «Apriori algo- BOJI
rithmy
Theme 8. Cluster | Jlekmus 5. KnactepHsbiii aHamm3 YK-4.2 1
Analysis B cpene R YK -4.3 -
Tema 8. Knmactep- | Lecture 5. Cluster analysis R [TKoc-8.1
HBII aHaJIU3 IIpakTuyeckoe 3ansaTre Nel6
«Mepapxudeckne METO/IbI B Koc.8.2
KJIAQCTEPHOM aHAJIU3E» 3amura padotsr | 0,5/0,5
. . . [TIKoc-8.3
Practice class 16 «Hierarchical
algorithms of cluster analysis»
[Ipaktrueckoe 3ansatue Nel7 TKoc.8.2
«Henepapxuueckue METOIbI B 0€-o.
KJ‘IaCTellj)HFZ)M aHaJIM3e» : IKoc-8.3
Practice class 17 «Nor- [TKoc-9.2 3amura padoter | 05/0,5
. . . [TIKoc-9.3
hierarchical algorithms of cluster
analysis»
Tema 9. | Jleknus 6. HeiipoceTeBbie MeTO-
N YK-4.2
HeiipoceTernie JTbI aHAJTH3a
YK 4.3 - 1
Mmeronsl aHanuza | Lecture 6. Neural Network MKoc-8.1
Analysis Methods '
[IpakTyeckoe 3anstue Nel8
Knaccudukaropsl Ha OCHOBE MKoc-8.2
UCKYCCTBEHHBIX HEHPOHHBIX [TKoc-8.3
cereit ITKoc-9.2 3amura paboThI 1
Practical lesson Nel8 Classifiers [TKoc-9.3
based on artificial neural net-
works
[TpakTyeckoe 3anstue Nel9
Hactpoiika mapameTpoB
HEMPOHHBIX CETEH CpeCTBAMU 11Koc-8.2
HaKera [TIKoc-8.3
I1Koc-9.2 3amura paboThI 1
Caret. ) [TIKoc-9.3
Practical lesson Nel9 Setting pa-
rameters of neural networks by
means of the caret package
Theme 10. Text | Jlekuus 7. AHann3 TEKCTOBOMH VKA
Mining uH(pOpMAaIINU U aHATUTUKA A
. . YK -4.3 - 1
Tema 10. Amaims | Lecture 7. Text information MKoc-8.1
TEKCTOBOU MH- analysis and analytics '
dopmanuu u aHa- | [Ipaktudeckoe 3ausitue Ne2( VK-4.2 Urenue, nepe- 0.5
JINTHKA «AHanmn3 TeKcToBor nHpopMa- YK -4.3 BOJI, YYaCTHE B ’
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dopmupyemble KoJi-
KOMIIETCHIIUHA BO
Ne Ne m Ha3zBaHme JeKIuii/ (HETHKATOPEY) LE720n uacos/
Ne paznena . KOHTPOJILHOTO | m3 HUX
n/m NPAKTHICCKUX 3AHATHH 1 NpaKTH-
ponpusitus | P
moaro-
TOBKa
IIUU: TIOXO/bI, 0COOCHHOCTH, 00CYXKIeHUN
MEPCTIEKTUBBI»
Practice Class 20 «Text Mining:
approaches, features, perspec-
tives»
[Ipaktuueckoe 3ausitue Ne21
«TunuyHble 3a71a41 aHAIHU3a
TEKCTOBOM MH(OpMAIIUU: KaTe- [MKoc-8.2
ropusanus, KiacTepusaiusa TeK- I1IKoc-8.3
CTOB, CMBICJIOBOI aHAINU3) ITKoc-9.2 3amura paboThl 0,5
Practice Class 21 «Typical tasks [TKoc-9.3
of text mining: categorization,
text clustering, sentiment analy-
Sis»
Theme 11. Data [IpakTueckoe 3anstue Ne22
Visualization «Knaccuduxaryst METOI0B BU-
Tema 11. Busya- | 3yanusanuu JaHHBIX) VK-4.2
nm3anusa gaHHeix | Practice Class 22 «Classification VK -4.3 0,5
of methods of data visualiza- [TKoc-8.1
tion»
[TpakTryeckoe 3ansitue No23 YK-4.2
«[IporpammHoe obecrnieueHue I%(Iif;z Vuacrue B 06-
AU BU3yallU3allui JaHHbIX» HKoc-8:3 CYKIE€HUU 0,5
Prgctlce Class 23 «Data visuali- MKo0c-9 2 3amura paboThI
zation software» MKoc-9.3
Ta0muna 5
Hepe'-leHb BOIIPOCOB 1Jifd CAMOCTOATC/JIABHOI0 H3YUYCHUA TUCHUIIIINHBI
Ne N pas ety Coirn Ilepeyenb paccMaTpuBaeMbIX BOIIPOCOB 1JIst
n/n CAMOCTOSITEJILHOTO H3YYeHH S

Section 1. Statistics
Pa3gen 1. Cratuctuka

1. | Theme 1. Statistics and
data analysis

Tema 1. CtaTuCTHKA U
aHaJIN3 TaHHBIX

Law of large numbers and its significance for statistics

Statistical observation and its organization in foreign countries
3aKkoH OOJIBIIMX YUCEI M €r0 3HAYEHUE JUI CTATUCTHKHI
Crartuctuueckoe HaOJIIOICHHE W €ro OpraHu3amus B 3apyOeik-
HbIX cTpaHax (YK -4.3, YK -4.3, I1Koc-8.1)

2. | Theme 2. Absolute, Mean
and Relative Values
Tema 2. AOCOJIIOTHEIE,
CpeIHue U
OTHOCHTEILHEIE
BEJIMYHMHBI

Conditions of application of relative values
Arithmetic mean and its properties

Mode, median, quartiles

YcinoBust MPUMEHEHHSI OTHOCUTEIIBHBIX BEJIMYHH
Cpennee apudMeTHIeCcKOe U €T0 CBOICTBA
Mopna, menunana, kBaptriin (ITKoc-8.1, ITKoc-8.2)
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Ne paznesna u TeMbl

Hepe'{eHL paccMaTpuBaEMbIX BOIIPOCOB NJIsd

n/n CAMOCTOSITEIbHOI0 M3YYeHHUSI
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. IlpoBepka cratu- | t-test
CTHUYECKUX THITOTE3. CraTucTHYECKHE THUITOTE3bl, HCIIOIb3yeMbIe B PEaJbHBIX MpUMe-
pax. Tunsl oTO0pa npo6. Pacuer norpemHocty BeiOOpku. Orpa-
Huyenue t-tecta (ITKoc-8.1, ITKoc-8.2, TKoc-9.2, TTKoc-9.3)
4 Theme 4. Correlation and | Correlation and regression analysis in packages of applied statis-

regression analysis
Tema 4. KoppenaimoHHo-
PErpeCCUOHHBIN aHAIN3

tical programs

KoppensumoHHslii 1 perpecCHOHHBIM aHalvu3 B MAaKeTax MNpH-
KJIaJIHBIX cTaTUcTU4YecKux rporpamm (I1Koc-8.1, ITKoc-8.2, ITKoc-
8.3, ITKoc-9.2, ITKoc-9.3)

Paznen 2. UHTEIeKTY AJIbHBIH

AHAJIN3 JAHHBIX

5 Tewma 5. IlonsTue, cymi- Fields of practical application of data mining. Methodology of
HOCTh M 33]]a41 UHTEJI- data collection
JIEKTYaJIbHOTO aHAJIN3a Basic types of databases
JTAHHBIX OO6nacTy MPaKTUIECKOTO MPUMEHEHHS HHTEIUIEKTYaJIbHOTO aHa-
nu3a AaHHbIX. MeTogonorust coopa JaHHBIX
OcHoBHble TuIbl 0a3 JaHHbIX (YK -4.3, VK -4.3, TTKoc-8.1)
6 Tewma 6. Pemenue 3anau One- and multidimensional classification
KJaccu(uKanuu u pe- Validation of predictive regression models
rpeccuu Using the regression analysis in various applied fields
OnHO- 1 MHOTOMEpHast KJIacCU(pHUKaIHS
Bannpanusa moaesneil nporao3Hoi perpeccuu
Hcnonp30BaHue perpecCHOHHOTO aHAIKM3a B PA3TUYHBIX MIPU-
kiagHbix oomactax (ITKoc-8.1, TTKoc-8.2, TTKoc-9.2, [TKoc-9.3)
7 Tema 7. Ilouck accomma- | AlS-algorithm. SETM-algorithm. DIC-algorithm
TUBHBIX mpaBwi B 1po- | AIS —anroputm. SETM-anropurm. DIC-anroputm (ITKoc-8.1,
[IECCE aHaJIn3a JaHHBIX ITKoc-8.2, ITKoc-9.2, TTKoc-9.3)
8 Tema 8. Knactepublit Clustering and segmentation software. Measures of distances in
aHaIIN3 cluster analysis. Sequence analysis
[IporpamMmMHoe obecrieueHue A KjIacTepu3alui U CerMEHTaIH
Mepsl pacCTOSIHUI B KJIACTEPHOM aHAJIA3E
Anamu3 mnocienopatenbHocTH (ITKoc-8.1, TTKoc-8.2, I1Koc-9.2,
ITKoc-9.3)
9 Tema 9. Heiipoceressie | Spheres of application of neural network analysis methods
METO/IbI aHATTN3a Cdepsl npumMeHeHus: HelipoceTeBbIX MeTo10B aHanu3a (ITKoc-8.1,
ITKoc-8.2, ITKoc-9.2, TTKoc-9.3)
10 | Tema 10. Ananus Text Mining in R. Statistical methods for text mining.
TekcToBoi nHpopmarmu | Contextual text mining techniques.
7 aHAJINTUKA Tekct Mining B R. Ctatuctuueckue MeTOIbI I JOOBIYH TEK-
cta. MeTobl 100bIYM KOHTEKCTHOrO TekcTa (YK -4.3, VK -4.3,
ITKoc-8.1)
11 | Tema 11. Buzyammzanus | Current trends in data visualization. Examples of interactive data

JAaHHBIX

visualization. Examples of static data visualization. 3D visualiza-
tion.

CoBpeMeHHBIE TCHICHITUU B BU3yaJIM3aluy JaHHBIX. [[puMepsr
WHTEPAKTHUBHON BH3yalH3alluy JaHHBIX. [IpuMepbl BU3yanu3a-
MU cTaTudeckux AaHHbIX. 3D Busyanmuzanus (VK -4.3, YK -4.3,
ITKoc-8.1, ITKoc-9.2, TTKoc-9.3)
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5. O6pa3oBaresibHbIE€ TEXHOJIOTHHU

Tabmauma 6
IIlpuMeHeHHe AKTHBHBIX 1 HHTEPAKTHUBHBIX 00pa30BaTeJIbHbIX TEXHOJIOT Hii

HaunmeHnoBaHue HCIMOJb3yEMbIX

Ne

/i Tema u popma 3ansTUS AKTHBHBIX U HHTEPAKTUBHBIX
o0pa3oBaTeJbHbIX TeXHOJIOTHIi

1. | Kiaccuduxkarmms metogos Data mining JI Jlexuus-Bu3yanuzanus

2. | Ilpaktueckoe 3anstue Ne 4. Pazpaborka | 113 HenoBas urpa
CTaTUCTHYECKUX TECTOB Ha sI3bIKE R

6. Texyuuii KOHTPOJIb YCIIEBA€MOCTH U MIPOMEKYTOYHAS ATTECTALUSA 110
UTOraM OCBOCHHUS JUCUMILIMHBI

6.1. TunoBbie KOHTPOJIbHBIE 32JaHNSI WU MHbIE MATEPHUAJIbI, HEOOX0AMMbIe
JJIS OLEHKH 3HAHMH, YMEHUIl U HABBIKOB M (MJIM) ONbITA IeATEJIbHOCTH

6.1. TunoBble KOHTPOJIbHBIE 32IaHUS WM HHbIE MaTEePHAJIbI, HEO0X0AUMbIE 151
OLICHKHU 3HAHWH, YMEHUI U HABBIKOB M (WJIH) ONbITA 1eATEJIbHOCTH

KonTpoabnas padora Nel

Bapuanr 1

1. Cosznats 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 quanaszone ot 1 go 100 6e3 moBTope-
HUM.

Haittu: ayis BekTopa b: cpennioro (mo gopmMmyse u 1o BCTPOSHHOU (PYHKIIHUH), Cpe-
HEKBAIPATUIECKOE OTKJIOHEHUE (OKPYTIUTH B OOJBIIYI0 CTOPOHY), MUHHUMAIbHOE U
MaKCUMaJbHOE 3HAaUEHHUE, KOJTUYECTBO DJIIEMEHTOB.

BekTop v orcopTrpoBaTh B mopsijike Bo3pacTtanus. HaiiTu 3Ha4eHUA 3JIEMEHTOB 1O
pPaHXHUPOBAHHOMY psly C HOMepamu 2 u 8.

PaccunTaTh KOBapuaIyio MEXIy BEKTOPAMH V U b (COvV=xy — i = §).

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

3. IIpoBecTu TECT HA HE3aBUCUMOCTH BEIOOPOK JIJIs1 JAHHBIX:

A B
C 30 15
D 10 13

4. Tlo naHHBIM sleep MOCTPOUTH PETPECCUI0 3aBUCUMOCTH JIEKapCTBa (group) OT MpH-
pocTa IpOJIOJKUTENBHOCTH cHa (extra). CaenaTh BBIBOJIL.
5. Tlo nanHBIM mtcars HOCTPOUTH 3aBUCUMOCTbH TOILIUBHON 3KOHOMUYHOCTHU ( mpg)
oT Beca(wt) 1 BMecTUMOCThIO aBuratens (disp). CrnenaTh BBIBO/I.

Examination Nel
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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

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.

Bapunanr 2
1. Coznatb 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)
Coznatb BekTop b u3 30 ciayuaiiHbix uncen B auanaszone ot -100 qo 100 6e3 moBTo-
pEHUIA.
Haiitu: nns Bekropa b: Menuany (OKpyriauTh 10 LIEJIOTO YUCIA), TUCTIEPCUIO (OKpYT-
JUTH B OOJIBIIYIO CTOPOHY), CYMMY 3JIEMEHTOB, IPOU3BEAECHUE AIEMEHTOB, KOJIUYe-
CTBO DJIEMEHTOB.
Bekrop v orcoptupoBath B opsiike Bo3pactaHus. Haltu 3Ha4eHUs 3J1EMEHTOB 110
PaHXUPOBAHHOMY Py ¢ HoMepamu 4 u 15.

PaccunTarh K03(hGHUIHEHT KOPPEISAIMH MEKLY BEKTOPAMH V i b (r =2—-F)

Cr'_x*l:r'_j_r

2. CpaBHHUTH Ha COOTBETCTBME HOPMAJIBHOMY 3aKOHY 1o kputeputo [Ilanupo-Ywuika
0a3ml iris mepemennon Sepal.Length. h= W

3. IIpoBepuTh paBEHCTBO CPEAHUX JJIA TPYIIM:

Ne rpynner X
| 2
| 8
1 6
1 5
| 7
2 4
2 3
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3 5
4. Paccunrarh HecMelleHHYI oOueHKYy aucnepcun ainsa Net+10 mepemeHHBIX Se-

pal.Length copra versicolor. Ne - Homep Baeii komangpr. i= S
5. Tlo maHHBIM sleep MOCTPOUTH PETPECCUIO 3aBUCHUMOCTH JIEKapCTBa (group) OT MpH-
pocTa IPOJIOJHKUTENBHOCTH 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.

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 Xj

W[ W[ W WIN NN NI DI === = | =
NN WA W WMIONDNWIKAIQ NN O|IN
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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.

IIpuMepbI TEKCTOB /IJIs1 YTEHHUS U NepeBoIa
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

e « Several tens of variables

e + Construction “individuals x variables” tables

e + Importance of computing and visual representation.
[ ]

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
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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
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.
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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.

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 00CYKICHUS

IIpakTnueckas padora Ne 1 Ilpegmer u MeTOa U 32/1a4U CTATUCTHKH

1. OnpeneneHue NOHATHUS «CTaTUCTUKAY.

2. YeM BBI3BAHO MOSIBJICHUE U PA3BUTHUE HAYKU U MPAKTUKHU CTATUCTUKU?

3. Kakue siBiaeHUS M3y4yaeT CTAaTUCTHUKA, YTO SIBISETCS OOBEKTOM €€ MCCIIEO0-
BaHU?

4. OxapakTepu3yinTe MOHITUE KITPU3HAK)» U OMUIIUTE €r0 BUBI.

5. Uem paznuyarOTCs TMOHATHUS «IOKA3aTEIb» M «CTATUCTHYECKUM TOKa3a-
TENb»?

6. YKaxXuTe OTJIMYUTEIIbHbIE OCOOEHHOCTH CTATUCTHUYECKUX TTOKa3aTeNeH.

7. Uto sIBASIETCSA NMPEAMETOM CTATUCTUKH?

8. Packpoiite copepkaHue CUCTEMbI CTATUCTUYECKUX TTOKA3ATENEH.
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9. B 4em COCTOUT CyITHOCTh CTATUCTUYECKUX 3AaKOHOMEPHOCTEN?
10. OxapakTtepu3yiTe OCHOBHBIC YEpPThl METOJIa CTAaTUCTUKHU W JTallbl CTaTH-
CTUYECKOT'0 MCCJIEIOBaHUSI.
11. Kak oprann3oBaHa cTaTUCTUKA B MUPE U B COBpeMeHHOI Poccuun?
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?
IIpakTnyeckoe 3ansatue Ne6 « MHTE/IEKTYyaILHBIH AHAJIM3 JAHHBIX U CTa-
THCTHUKA: B 4éM pa3anyus?
1. [TonsiTHE MHTENNIEKTYaTbHOTO aHAIN3a JaHHBIX.
OCHOBHBIC 3TaITbl Pa3BUTHS MHTEIUICKTYaTbHOTO aHAIN3a JaHHBIX.
OcCHOBHBIC 337]a41 UHTEUIEKTYaJIbHOTO aHAIN3a JaHHBIX.
OnucarenbHbIC U MPEJICKa3aTeNIbHbIC 3aja4u.
Kaxkue ctatuctuueckue MeToibl MOTyT puMeHAThes B Data Mining.
6. OcHOBHBIE 00JIACTH TPAKTHUYECKOTO TMPUMEHEHUS] HHTEIJIEKTYalbHOrO
aHaJu3a JIaHHbIX.
7. Kak UHTeIeKTyalbHbId aHAJIN3 JAHHBIX UCIOJIb3YETCS SKOHOMUCTaMU?
Practical lesson Ne 6 “Intellectual data analysis and statistics: what are the
differences?
1. The concept of data mining.
. The main stages of the development of data mining,.
. The main tasks of data mining.
. Descriptive and predictive tasks.
. What statistical methods can be used in Data Mining.
. The main areas of practical application of data mining.
. How is data mining used by economists?
IIpakTnyeckoe 3ansaTne Ne20«AHaIN3 TEKCTOBOM MH(POPMALMH: MOAXO/bI,
0COOCHHOCTH, NIEPCIEKTUBHI»
1. OcCHOBHBI€ 3Tanbl TEKCTOBOTO aHAIU3A.
3a/1auu TEKCTOBOTO aHAJIM3a.
M3BiedeHne KITFOUYEBBIX TTOHITHI U3 TEKCTA.
Knaccuduxanus 10KyMeHTOB.
KrnacrepHslii aHanu3 TOKyMEHTOB.

Nl e
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6. CymiecTByroII#e IporpaMMHbIe 00eCIIedeHHs B 001aCTH aHAJIH3a TEKCTO-
BOM MH(pOpPMAIIHH.

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

1. The main stages of text analysis.

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 3anaTue Ne22 «Kuaccupukanusi MeTo0B BH3YyaJIU3ALUU
JTAHHBIX»

1. XapakTepUCTUKU UHCTPYMEHTOB BU3yaIM3alIMK TAHHBIX.

2. Metoapl BU3yaIn3alnm.

3. CymiecTByronue TpeHAbl B 00J1aCTH BU3yaTU3alluK JaHHBIX.
4. 3D Buzyanuzanusi.

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.

IIpakTtuueckoe 3anaTue Ne23 «IIporpammHoe obecnieyenue AJisi BU3YyaJIu-
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 «PacdyeT 0CHOBHBIX MOKa3aTejeil HEHTPAJIbLHOM
TeH/JIeHIIMH ¥ Bapuanuu B naxkere R

3arpy3uth ucxogaHeie nanHeie B RStudio. Hamucare QyHkiuto, mis pacuera
CpeHero 3HAYeHUsI, MOJIbI U MEMaHbl, TUCIIEPCUH, pa3Maxa BapHaluu U K03 duim-
€HTa BapHvallu JJis PaHXUPOBAHHOI'O, JUCKPETHOTO U MHTEPBAIBHOIO PSJOB pac-
npenenenus. PaccuutaTh 3TH MoKa3aTeau ¢ UCMOIb30BAHUEM BCTPOCHHBIX (DYHKIIMM.
CpaBuutb 3HaueHHsI. OPOPMUTH OTUET C BHIBOJAMHU.
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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.

IpakTuueckoe 3anaTue Ne 3. Crarucruyeckue Tectol B cpeae R
3arpy3uTh ucxoJHbie nanubie B RStudio.

1. [TpoBepuTh COOTBETCTBHUE HUCXOJHBIX MAaHHBIX HOPMAJIHLHOMY 3aKOHY pac-
npene’eHusl ¢ ucnoib3oBaHueM kpurepueB KonmoropoBa-CMupHOBa, YMIKOKCOHA,
[Tanmupo-Yunka, [Tupcona.

2. CpaBHUTH pa3nuyus B cpeqHux no kpureputo Ctorogenta, F-Oumiepa.

3. [TocTpouTh TabiMIy YacTOT MO ABYM MpU3HAKaM. [IpoBepuTh HE3aBUCH-
MOCTb BBIOOPOK 110 KpuTepuio x> — I[Tupcona.

OdopMHUTH OTYET C BBIBOJIAMH.

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.

IpakTnyeckoe 3ausitue Ne 4. PazpadoTka cTaTHCTHYECKHX TECTOB Ha fA3bIke R

[To WCXOMHBIM JAHHBIM TPEIBLIYIICH 3a1aui HanmucaTh QYHKIHS IS TIPHMe-
HEHUS JUCTICPCUOHHOTO aHanmm3a, kKputepus t-CteromeHTa. J[ns muCepcHOHHOTO
aHanM3a MTPEeIyCMOTPETh MPOLEeNypy MONapHOro cpaBHeHHs MeTofoM Q-Thioku.
OdopMHUTE OTYET C BBIBOJIAMH.

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.

IIpakTnyeckoe 3ansitue Ne 5. KoppesinnoHHO-perpecCMOHHbIN aHAJIHU3 B Cpe/ie
R
3arpy3uth HcxoaHble aaHHble B RStudio. IlocTpouTs ypaBHEHHE NapHOM
nuHelHoM perpeccun. Caenarh NPOTHO3 1O ypaBHEHHIO. [IocTpouTh MHOXKECTBEHHOE
ypaBHEHUE JIMHEWHOW perpeccuu. Crenars MPOrHo3 no ypaBHeHUI0. BeiBecTu sum-
mary. OGopMHTH OTYET C BHIBOJIAMH.

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 3auery
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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

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.

Bonpochkl K 3K3aMeHy
. 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.
. How data mining is used by economists.
. Defining the aim of data mining project.
. Collecting the data for implementation of data mining project.
. Database creation for storing and processing data.
. Exploring and preparing the data.
. Drawing up and validating the predictive models.
. Deploying the models.
. Training the models users.
. Monitoring and enriching the models.
. Ways of representing relationships between variables.
. Rules of classification.
. Decision trees.
. Mathematical functions.
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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.

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. Onucanne nmokasaresjeil 1 KpuTepueB KOHTPOJIS yCIIeBA€MOCTH, ONIUCAHUE
IKAJI OLeHUBAHUS

Texymuii KOHTPOJIb 3HAHWI, YMEHUI U HABBIKOB MIPOBOJIUTCS B (JOpPME TECTH-
POBaHUS U KOHTPOJIBHBIX padOT C paCYETHBIMU 33Jja4aMH U TEOPETUUECKUMHU BOIPO-
caMH, a TAaKX€ NPEAYCMOTpPEHA 3allluTa HWHIAMBUIAYAIBHBIX 3aJa4, BBIITOJIHSIEMBIX
KQXJbIM CTYACHTOM Ha NPAKTUYECKUX 3aHATUAX. JIMKBUAAUMA CTYAEHTAMU TEKYLIUX
3aJI0JDKEHHOCTEN MPOU3BOAMUTCS TakKe B (JOpPME BBIMOJHEHUS! UHIMBHUIYAIbHOU 3a-
Jla4¥ TI0 COOTBETCTBYIOIICH TeMe U JTaJbHEHIIIEH ee 3aluThl MPEernoaaBaTeNto Kade/-
PBI.

HToroBasi OLIEHKA YUYWTHIBAET PE3YJIbTATHI PEUTHUHIOBOM CHUCTEMBI KOHTPOJIS
3Haaui (BkJag 50%), pe3yabTaThl KOHTPOJIBHBIX paboT 1Mo BceMm TeMaM (Bkiag 50%)
B VII cemectpe, pe3ysbTaThl OTBETA HA dK3aMeHalMoHHbIe Bonpockl B VIII cemectpe.

Bun mpomexyTodHOro KOHTpOJs mo AaHHOMy HamnpasieHuto: VII cemectp —
3auet; VIII cemecTp — sk3ameH. KpuTepuu BbICTaBIEHUS OLIEHOK IO CUCTEME:

0-59 % oT MaKCUMAaJILHOI'0 KOJIMYECTBA 0aJIJIOB — «HE3aYTECHOY;

60 u 6o1ee %— «3aUTECHOY.
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Kpurtepuu BrICTaBIEHUS OLIEHOK Ha IK3aMEHE M0 YEThIPEX0aIbHON cUCTEME:
HeynosnerBopurensno — 0-59% 0T MakcMMalbHOTO KOJIMYECTBa OAJJIOB;

VY nosnerBoputensHo — 60 — 74%;

Xopoto — 75 — 84%;

Otnuuno — 85 — 100%.

7. YueOHO-MeTOANYeCcKOe U HHPOpPMAIMOHHOE o0ecrieueHre JUCHMIINHbI
7.1 OcHOBHasl JIUTEpPaTypa

1. Makmanos, A. B. TexHomoruu MHTEIEKTYaIbHOTO aHAIM3a JaHHBIX : y4eOHOe
nocobue / A. B. Makmanos, A. E. Kypasnes. — 2-e u3., crep. — Cankr-IlerepOypr
: Jlanp, 2022. — 212 ¢. — ISBN 978-5-8114-4493-9. — TekcT : 3J€KTPOHHBIH //
Jlanb : AJIIEKTPOHHO-OMOIMOTEUHAS cucrema. — URL:
https://e.lanbook.com/book/206711 (mara oOpamenus: 14.12.2022). — Pexum no-
CTyma: JI7Isl aBTOPH3. MOJIb30BaTENCH.

2. Octpoyx, A. B. Cucrembl HCKyCCTBEHHOTO MHTEJUIEKTa : MOHOrpadus / A.
B. Octpoyx, H. E. CypkoBa. — 2-¢ uza., crep. — Cankr-IlerepOypr : Jlanb, 2021.
— 228 ¢. — ISBN 978-5-8114-8519-2. — Tekct : a1meKTpoHHbIH // JIaHb : 3JIeKTPOH-
HO-OmOmmoteynas cucrema. — URL: https://e.lanbook.com/book/176662 (mara 006-
pamenus: 14.12.2022). — Pexxum goctymna: Jijisi aBTOPU3. TOJIb30BaTEICH.

3. Mutuna, O. A. SI3bIkH IPOrpaMMHUPOBAHHUS JIJII CTATUCTUYECKOW 00pabOTKH
nanHbIX (R) : yue6Hoe mocobue / O. A. Mutuna. — Mocksa : PTY MUP3OA, 2020.
— 191 ¢. — Tekcr : aneKTpoHHbIN // JIaHb : 37E€KTPOHHO-OMOIMOTEYHAs cUCTEMa. —
URL: https://e.lanbook.com/book/163912 (nata obpamenus: 15.11.2022). — Pexum
JOCTYTIA: JJIsi aBTOPH3. TTOJIb30BaTENEH.

4. Anekcees, [[. C. TexHOTOTMM WHTEJUIEKTYaJbHOTO aHAIN3a JAaHHBIX : y4eO-
Huk s By30B / [I. C. AnekceeB, O. B. Illekounxun. — Cankt-IlerepOypr : Jlanp,
2022. — 176 c. — ISBN 978-5-8114-8299-3. — TekcT : anekTpoHHsii // Jlaub :
aNeKTpoHHO-OubOmoreunas cucrema. — URL: https://e.lanbook.com/book/187559
(mara oopamenus: 14.12.2022). — Pexxum focTyna: il aBTOPU3. TOJIb30BATENEH.

5. Hemumona, JI. A. VHTeIEKTyaIbHBIM aHAIW3 JaHHBIX Ha sA3bIke Python :
yaeOHOo-MeToauueckoe mocooue / JI. A. JlemumoBa. — MockBa : PTY MUPDA,
2021. — 92 c. — Texkcr : anekTpoHHbI // JIaHb : 371eKTPOHHO-OMOIMOTEYHAs CUCTE-
ma. — URL: https://e.lanbook.com/book/218693 (nata obpamenus: 14.12.2022). —
Pexxum moctyna: nmst aBTOpU3. MOJIb30BATENCH.

7.2 IonosHUTEIbHAA JIUTEpaTypa

1. [TepekaroB, A. C. Cratuctudeckas 00paboTKa SKCIIEPUMEHTAIBHBIX JTaHHBIX.
[Tonubli (hakTOPHBIN 3KCTIEpUMEHT B s3bIKe R : yueOHoe mocobue / A. C. Ilepekaros,
M. b. Huxkudopos. — Pszanp : PI'PTY, 2019. — 48 ¢. — TekcT : 31meKTpOHHBIH //
Jlanb : AJIEKTPOHHO-OMOINOTEUHAS cucTema. — URL:
https://e.lanbook.com/book/168309 (mata o6pamenus: 28.11.2022). — Pexum Jo-
CTyTa: JJIsl aBTOPU3. TIOJIh30BaTEIEH.

32



2. ['pumun, B. A. Metoasl 00paOOTKH JaHHBIX U MOJEIMpPOBaHUE Ha si3bIke R :
yuebHo-MeToaudeckoe nmocodue / B. A. I'pumnn, M. C. TuxoB. — Huxnauit Hosro-
pon : HHI'Y um. H. W. Jlobauesckoro, 2019. — 54 c. — TekcrT : 31eKTpOHHBIH //
Jlanb ; AJIIEKTPOHHO-OMOIMOTEUHAS cUCTEMA. — URL:
https://e.lanbook.com/book/144653 (nata o6pamenusi: 15.11.2022). — Pexum Jo-
CTyma: JJIsl aBTOPU3. MOJIb30BaTENEH.

3.

4. TlporpaMMHBIE CHCTEMbI CTaTUCTHUYECKOro aHanuza. OOHapyKeHHe 3aKOHOMep-
HOCTEH B JaHHBIX C MCITOJIb30BaHHEM cHUCTeMBbI R m s3p1ka Python : yaeGHOE mocobue

/ B. M. BonkoBa, M. A. Ceménona, E. C. Yereprakona, C. C. BoxxoB. — HoBocu-
oupck : HI'TY, 2017. — 74 ¢. — ISBN 978-5-7782-3183-2. — TekcT : 31IeKTpOH-
HBI // Jlanb : AIEKTPOHHO-OMOIMOTEYHAS cucTeMa. — URL:

https://e.lanbook.com/book/118287 (nmara oOpamenus: 15.11.2022). — Pexum no-
cryna: 1y apropus. [lonp3oBaTenen.
5. TmnwBanoB, P. I'. Texnonoruu obpabotku mHbopmanuu: JlabopaTopHbIil Mpak-

TUKYM : ydeOHoe mnocobue / P. I'. T'mnpBanoB, , A. B. 3abpoaun. — CaHkT-
[TerepOypr : IIT'VIIC, 2022. — 45 ¢. — ISBN 978-5-7641-1819-2. — Tekcr : a1ek-
TpoHHbIM //  Jlaub  :  21eKTpoHHO-OmMOnuoreyHas  cuctema. —  URL:

https://e.lanbook.com/book/279065 (mata oOpamenus: 28.11.2022). — Pexum Jo0-
CTyma: JJIsl aBTOPU3. MOJIb30BaTENEH.

6. 3pikoB, C. B. TlporpammupoBanue : yueOHUK U MpakTUKyM s By3oB / C. B.
3b1k0B. — MockBa : U3gatensctBo FOpaiit, 2022. — 320 ¢. — (Briciee obpa3oBa-
Hue). — ISBN 978-5-534-02444-9. — Texkcr : snexktpoHHbIl // OOpa3oBaTenbHast
miatdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/489754

7.3 MeToau4ecKue YKa3aHusl, peKOMEHIAUMHU U Ipyrue MaTepuajbl K
3aHATHAM

1. XaputonoBa, A.E. XpaHwinma M CUCTEMbl MHTEIJIEKTYaJIbHOIO AaHAJINA3a
JTaHHBIX: MeToandeckue ykazanus / A.E. Xapuronora. — M.: PTAY-MCXA um. K.A.
Tumnpssesa, 2016. — 25 c.

8. Ilepeyennb pecypcoB HHPOPMALMOHHO-TEJIEKOMMYHUKAIIUOHHOM CeTH
«/HTEepHEeT», HEOOXOAUMMBIX [IJIsl OCBOCHH S AU CHUILINHBI

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

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

3. Amnakonga. URL: https://www.anaconda.com/distribution/(OTKpBITBIN TOCTY)

4. Odwurnmansubiii caint Poccrata. URL: http://www.gks.ru/ (OTKpBITBIH TOCTYT)

5. Odunmaneusiii calft [lentpansnoro banka Poccun. URL: http://www.cbr.ru (oT-
KPBITBINA JOCTYM)

6. Bureau of Economic Analysis. URL:  http://www.bea.gov (OTKpBITBII TOCTYTI)
7. MockoBckasi MeXAyHapoJHas BajtoTHas Oupxka. http:/www.micex.ru (OTKpHI-
TBIA JTOCTYII)
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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/

8. Odunmansubiii cait Bcemupnoro 6anka . URL: http:// www.worldbank.org
(OTKpBITBIN JOCTYII)

9. OdunmanbHbINA CalT MununcrepeTBa (rHaHCOB P®. URL:
http://www.minfin.gov.ru (OTKPBITBIHI TOCTYII)

10.0¢unmanpubiii  caiit HanuoHanbHOro OMHOpPO SKOHOMHYECKUX HCCIIETOBAHUMA
CIIA. URL: http:// www.nber.org (OTKpBITBIA JJOCTYM)

9. IlepeyeHb MPOrpaMMHOIo odecneyeHuss 1 MHPOPMALMOHHBIX CIIPABOYHBIX

CUCTEM
Tabnuma 9
IlepeyeHb MPOrpaMMHOI0 00ecreYeHUs
Ne HaHMeHOBaHHe., HanMeHoBaHHE Tun Tox
pa3nena yueOHoit ABTOp
n/n NPOrpaMMbl MPOrpaMMbI pa3padboTKu
AUCHMILINHBI
1 1-11 R pacuérHas r-project 2022
2 1-11 RStudio pacuéTHas r-project 2022
3 I-11 Anaconda pacuérHas Anaconda En- 2022
terprise

10. Onucanue MaTepUaIbHO-TEXHUYECKOI 0a3bl, HEOOXOAUMOM 115l
OCYIIIeCTBJIEHUS 00Pa30BaTEJIbHOI0 MPoLecca Mo AUCIUIJINHE

Taomuna 10
CBenenust 00 00eCrie4eHHOCTH CIIENMATU3MPOBAHHBIMHU AYAUTOPHUAMHU,

KaOuHeTaMHu, J1a00paTOPpUAMHU
HaumeHnoBaHue CliennMaJbHbIX IIOMCIIC-

HUH U IOMEIEeHUH IJIS CAMOCTOATE I b- OcCHALIEHHOCTD CIIEINAJIBLHBIX MOMEIIEHUH U 10~
HO# padoTsl (Ne yueOHOro kopmyca, Ne MeIlleHUH VIS CAMOCTOSATeIbHOMH PadoThI
ayIMTOPHH)

1 2
YuebHas ayoumopust 01 NPo8edeHUs: 3aHAMULL J1eK- Oxkpan ¢ snexrpornpuBogoM 1 mr. (MuB. Ne558771/2)

YUuoHHO20 muna, yuebnas ayoumopus oas nposede- | 2. Ilpoektop 1 . (0e3 uHB. Ne) — mproOpeTascs He 3a cYeT
HUSL 3QHANULL CEMUHAPCKO20 MUNQ, Y4eOHAsl ayou- CpEICTB By3a

—

mopust OJisk ZPYNNOSLIX U UHOUBUOYATbHBIX KOHCYAb- | 3. Banmamoycroitumserii mkad 1 mr. (MHB.Ne558850/7)

mayutl, yueonas ayoumopus 0isi mexKyuwe2o Kom- 4. Cucremusliii 610k ¢ MoruTopoMm 1 mr. (MuB. Ne558777/9)

MPOA U NPOMEIICYMOYHOU ammecmayuu 5. Creng «Ceprees Cepreit Crenanosuu 1910-1999» 1 mir.
(MuB.Ne591013/25)

6. Ornerymmrens mopomkoBeid 1 mT. (MHB. Ne559527)

7. TlomBecHoe kpenneHue k oraerymmrento 1 mr. (MuB. Ne
559528)

8. XKamroszu 2mr. (MuB. Ne1107-221225, UuB. Ne1107-221225)

9. JlaBka 20 mr.

10. Cton ayauropssiif 20 wT.

11. Cton nns npenogaBatens 1 mT.

12. Ctyn 2 mwir.

13. locka mapkepHast 1 mrt.

14. TpuOyna HanonpHas 1 mT. (6e3 nHB. Ne)

yuebHas ayoumopus 0 npogedeHUs 3aHAMULL ce- 1. Cucremusiii 610k Intel Core Intel Core 13-

MUHAPCKO20 Mund, yueOnas ayoumopus 01s epyn- 2100/4096Mb/500Gb/DVD-RW 10 mt. (MaB.Ne601997,
NOBLIX U UHOUBUOYATLHBIX KOHCYIbMAyutl, y4eoHas MuB.Ne601998, NuB.Ne601999, MuB.Ne602000,
ayoumopust 0Jisk meKywe20 KOHMPOJIsL U NPOMEIICY- MNuB.Ne602001, NuB.Ne602002, MuB.Ne602003,

MOYHOU ammecmayuu, nomeujerue OJisi CAmocmaosi- NuB.Ne602004, UuB.Ne602005, MuB.Ne602006)

menvbHoOU pabomul 2. Monwurop 10 mrT. (6e3 uHB. Ne) - mprobpeTanucey He 3a cUeT

CpEICTB By3a
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http://www.worldbank.org/
http://www.minfin.gov.ru/
http://www.nber.org/

[O8)

MIxag 2 mr. (MaB.Ne594166, NuB.Ne594167)

Tymb6a 1 . (MuB.Ne594168)

[oxBecHoe kperuieHne Kk oraeTymuTemo | mr. (MaB. Ne
559528)

OrserymuTens moporkoBeiid 1 mt. (MuB. Ne559527)
Kamrosm 1 mt. (MEB.Ne551557)

Jlocka MarHUTHO-MapkepHas 1 mT.

. Cron 5 mr.

10. Cton xoMnbrOTepHBIH 12 mmT.

11. Cryn oducHblit 21 wmrT.

12. Ceii 1 mt. (6e3 MuB.Ne).

v

0 %0 N o

yuebHas ayoumopust 0Jist NPOGeOeHUsl 3aHAMULL JIeK- 1. TpuOyna namonpHas 1 mt. (MuB.Ne 599205)
yuoHHo20 muna, yueonas ayoumopus oas nposede- | 2. Illkad g noxkymentos 3 mr. (MuB.Ne593633,
HUS 3AHAMULL CEMUHAPCKO20 MUNA, Y4eOHdas ayou- NHB.Ne593634,11HB.Ne559548/18)
mopust OJist 2PYNNOSbIX U UHOUBUOYATbHBIX KOHCYIb- | 3. Bemanka namosbHas 2 mt. (MaB.Ne1107-333144,
mayutl, yuebHas ayoumopus 0isi meKyuje2o KoH- NuB.Ne1107-333144)
mposi u npomedcymounou ammecmayuu, novewe- | 4. XKamrosu 1 mr. (MaB.Ne591110)
Hue O CamMoCmoAmenbHoU pabomul 5. [Jocka MmarHUTHO-MapKepHas | mT.
6. Crou 15 mir.
7. Cxkametika 14 mrT.
8. Cron spro 1 mr.
9. Cryn 2 mrT.
Llenmpanvnas nayunas oubruomexa umenu UwuransHbIE 32161 OMOTHOTEKH
H.U. XKenesnosa
Cmyoenueckoe obwexncumue Komnara jy1st caMonoAroTOBKH

11. MeToxmquKne PEKOMEHIAUN Oﬁy‘laIOl[ll/lMCSI IO OCBOCHMUIO JUCIIUIIINHBI

[Tpuctynast k U3y4eHUI0 TUCHUIUINHBI «HTEIeKTyanbHbIN aHAMN3 JaHHBIX U
CTAaTUCTUKA Ha UHOCTPAHHOM SI3bIKE», CTYJEHTHI JIOJKHBI O3HAKOMUTBHCS C y4yeOHOU
MPOrpamMMoid, y4eOHOM, HAYYHOM U METOAUYECKOM IUTepaTypou, uMerolencsa B oOuo-
muoteke PTAY-MCXA um. K.A. TumupsizeBa, noxy4uTh B OMOJIUOTEKE PEKOMEH 10~
BaHHbIC YUCOHHKU U Y4EOHO-METOJAMYECKUE MOCOOUS, 3aBECTH HOBYIO TE€TPajb IS
paboThI C TEPBOMCTOYHUKAMHU.

B xone 3aHATHI BeCTHM KOHCHEKTHUPOBaHME ydueOHOro mMarepuaia, oopamarhb
BHUMaHUE Ha KaTeropuu, (HOpPMYIHPOBKH, PACKPBIBAIOIINE COACPKAHHE TEX WU
WHBIX SBJICHUN W TIPOIIECCOB, HAYYHBIC BHIBOJIBI M MPAKTUYECKUE PEKOMEHAINH, 3a-
MHUCHIBATh CJIOBA U CIIOBOCOYETAHHS HAa MHOCTPAHHOM SI3BIKE 1O TeME 3aHATHs, 3aja-
BaTh MPENOJABATENI0 YTOYHSIOIINE BOMPOCHI C IENbI0 YSICHEHUSI TEOPETUYECKUX TO-
JIO’KEHUM, pa3pelieHus: CIIOPHBIX CUTYAIM WIIK KacaTelbHO HHOCTPAHHBIX CJIOB, BbI-
3BIBAIOIIUX 3aTPYTHEHUS TIPU TIEPEBOJIE.

B xo/1e MOATrOTOBKM K MPAKTHUYECKUM 3aHATUSIM M3YYHTh OCHOBHYIO JTUTEpa-
TYpY, O3HAKOMUTbHCS C JIONOJHUTEIBHON JUTEPAaTypOi B COOTBETCTBUU C MOCTABJICH-
HOM 3a7aueid. [Ipu 3TOM ydecTh peKOMEHAAlMU MpernoiaBaTeis u TpeboBaHus yueo-
HOM nporpammbl. Heo6xoaumo nopabaTsiBaTh CBOM KOHCIIEKT, Jiefiasi B HEM COOTBET-
CTBYIOIIIME 3alMCHU W3 JIUTEPATYphl, PEKOMEH/IOBAHHOW MpenojaBaTeieM u Tpey-
CMOTPEHHOU y4eOHOU MporpaMmMoil.

[Ipu moAroTOBKE K 3a4€Ty W SK3aMEHY MOBTOPATH MPOMJICHHBIA MaTepuan B
CTPOrOM COOTBETCTBUU C y4yeOHOU mporpaMMoi. Mcronb30BaTh KOHCIIEKTBI U JIUTE-
paTypy, peKOMEH/I0BaHHYIO IpenojaBaTesneM. OOpaTuTh 0co00€ BHUMAHHUE HA TEMBI
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y4eOHBIX 3aHSATHM, MPOMYIIEHHBIX CTYAEHTOM IO pa3HbIM mpuuyuHaM. [Ipu HEeoOxo-
JTUMOCTH OOPATUTHCS 32 KOHCYJIbTAIlMEH U METOAMYECKON TTOMOIIBIO K MIPErno/jaBare-
JI10.

Buasbi n gopmbl 0TPAOOTKM NPONMYIEHHBIX 3aHATHI

CryaeHT, mpomyCTUBIINHN 3aHATHS 00s3aH CAMOCTOSITEILHO BBITIOJIHUTH CO00-
nieHre (MPe3eHTaIuI0), PACCMOTPEHHYIO Ha MPAKTUYECKOM 3aHATHHU U TIOJITOTOBUTb-
Csl IO KOHTPOJIBHBIM BOIIPOCAM K 3aluTe pabOThl B paMKax 4acoB KOHCYJIbTAIUH.

12. MeTOI[I/I‘IeCKI/Ie PEKOMEHIANUU MMPpEnmoaaBaTe/J M 110 OpraHm3aln Oﬁy‘leHI/Iﬂ
Mo JTUCIMIIIMHE

Kypc uHTemiekTyansHOro aHainu3a JaHHBIX U CTATHCTHKH HAa HMHOCTPAHHOM
SI3BIKE JIOJDKEH JaBaTh HE aOCTpakTHO-(GOpMaIbHbIE, a IPUKIAIHbIC 3HAHUS. J[aHHAs
IIeJIb MOXKET OBITh peaii30BaHa TOJBKO MPHU YCIOBUU COOJIIONCHUS B yU4E€OHBIX TIa-
HaxX MPEEMCTBEHHOCTH YYEOHBIX TUCIUIUTMH. ba3oBble 3HAHUS IS M3YYCHHS METO-
JI0OB MHTEJUICKTYaJIbHOTO aHAIN3a JTAHHBIX JAIOT TAKWE JUCITUTUTHHBI, KaK HHOCTPaH-
HBIN SI3bIK, SKOHOMUYECKasi Teopust, tHPopMaTruka. OCBOEHUE TOJIX0/I0B K UHTEIJIEK-
TyaJIJbHOMY aHaju3y JaHHbIX W CTATHCTHUKE IMO3BOJHUT CTYICHTaM B OyIyIIeM WC-
MOJIb30BaTh €0 B UCCIIEIOBAHUAX, B TUTAHUPOBAHUU U TPOTHO3UPOBAHUH.

CTymeHT MOXET IPOBECTH COOCTBEHHOE HMCCIICIOBAaHUE HA TIPUMEPE KOHKPET-
HOTO TIPEINPUSLTHUS, TPEICTABISIONINM €T0 HaYYHBI WHTEPEC, MPEJCTABUTh PE3YIIb-
TaThl B BUJE Npe3eHTalMu. B ciydae Hajjexalero kayecrBa, ero padora MOMKET
OBITH 3acilylllaHa Ha HAYYHOM KpYKKe Kadeaphl WIM Ha CTYACHUYECCKOW HAyIHOU
koH(pepeniuu. [lo pemenuto kadenpsl, CTyAEHTHI, 3aHSBIINE MPU30BHIE MECTa Ha
HAyYHBIX CTYJAECHYCCKUX KOH(EPEHIINAX, MOTYT OCBOOOXIATHCS OT CIaY 3aUeTa WM
AK3aMEHa MO 3TOW JTUCUHUILINHE.

2 A

IIporpammy paspaGoran (u): Y
XapuroHosa A.E., K.3.H., JoLeHT /
L~ moanuce)
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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 « KOMIIbIOTepHbIe HAYKH M HHTE/UIEKTYAJbHbIH aHam3 1aHHbIX (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 U WHTEJUICKTY-
anbHbI aHanu3 naHHbBIX (Computer Science & Data Mining)» (6akanaBpuaT) pa3paboTaHHON B
OI'bOY BO «Poccuiickuii rocynapctBeHHbli arpapHblii yHuBepcuteT — MCXA umenun K.A. Tu-
MUpsI3€Ba», Ha Kadeape CTAaTUCTUKU U KHOepHETUKH (pa3paboTunk — XaputoHoBa AHHa EBreHnes-
Ha, KAaHAUJIAT SKOHOMUYECKUX HaYK, JOLUEHT KadeIphl CTATUCTUKHA U KUOSPHETUKH).

PaccMoTpeB mpesncTaBieHHbIe Ha PELEH3MPOBAHUE MaTE€pHUabl, PELIEH3EeHT MpHIleT K clie-
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 mexronozuuy. 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 ne noonesicum comuenuro — TUCUUATLIIMHA OTHOCUTCS K JUCIUIUIMHAM I10 BBIOOPY
gacTth, GOpMUPYEMOI Y9aCTHUKaMH 00pa30BaTEIbHBIX OTHOIICHHH yueOHoro nmukia — b1.B.J1B.

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

3. B cootBerctBuM ¢ [Iporpammoit 3a nuciuiinHol «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 MHOCTPAHHOM $I3BIKE» COCTaBIsIeT 5 3au€THBIX equHuIl (18 4acoB/M3 HUX MpaKTHYECKas TOJro-
TOBKa 8 4.).

5. HMudopmanms o B3aUMOCBSI3M U3y4aeMbIX JUCIUIUINH U BOIPOCAM UCKIIOUYCHHUS TyOJTH-
pOBaHMSI B COAEP>KAaHUU JAUCLUIUINH coomeemcmsyem AeUcTBUTENbHOCTU. Jlucnuruiuna «Hten-
JIEKTYaJbHBIA aHAJIM3 JAHHBIX U CTATHUCTHKAa Ha MHOCTPAHHOM SI3BIKE)» B3aMMOCBSI3aHA C JPYTUMHU
muctumnaamu OIOIT BO u Yue6Horo nnana no Hanpasnenuto 09.03.02 «ngopmayuonnsie cu-
cmembl U MeXHOI02UU» ¥ BO3MOXKHOCTD TyOJMPOBAHUS B COJCPKAHUN OTCYTCTBYET.

6. IlpencraBnennas IIporpamma mpeamnonaraeT MCHOJIb30BaHUE COBPEMEHHBIX 00pa3oBa-
TENBHBIX TEXHOJIOTHM, UCIIOIb3YEMBIC MPU PEATU3AIUU PA3TUYHBIX BHIOB yueOHOU paboThl. Dop-
MBI 00pa30BaTeIbHBIX TEXHOJIOTUI_coomgemcmayom cenu(puKe TUCIUTITHHBL.

7. llporpamMma aucuuiuinHbl «MHTEIEKTya IbHbIA aHAJIN3 JAHHBIX U CTATUCTUKA HA WHO-
CTPaHHOM SI3bIKE» MPETOIaraeT 3aHITHS B UHTEPAKTUBHON (opMe.

8. Bunpl, comepxanue M TPYAOEMKOCTh CAMOCTOSITEILHOM pabOThI CTYAEHTOB, MPE/ICTAB-
nennsle B Ilporpamme, coomsemcmasyom TpeOOBaHHUAM K MOATOTOBKE BBIMYCKHHUKOB, COAEpXa-
umcs Bo @I'OC BO wanpasnenus 09.03.02 « Angpopmayuonnsvle cucmemvbl U MexXHOI0SUUY .

9. IlpencraBnennsie u onucaHHble B [Iporpamme hopmbl mexyweri onieHku 3HaHUN (0OTIpOC,
Kak B (opMe OOCYKIEHHUS OTACJIBHBIX BOIPOCOB, TaK U y4acTHE B JIEJIOBBIX WIPAX), COOMBENI-
cmeyrom crienu(uke TUCUUTUTHHBI B TPEOOBAHUSM K BBIITYCKHHUKAM.
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dopMa NPOMEKYTOUYHOIO KOHTPOJISL 3HAHUU CTYAEHTOB, mpeaycmorpeHHas lIporpammoit,
ocymiecTBisieTcst B (hopMe 3aueTa, YTO coomeemcmayem CTaTyCcy TUCIMIUIMHBI, Kak (pakynbTaThB-
HOM nucuuruinHbl yaeOHoro mukia — OTJ] ®I'OC BO wanpasnenus 09.03.02 «HUngopmayuormwvle
cucmemol U MEXHON0SUUN.

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

11. VYueOGHo-MeTOIMYECKOE OOecreueHue AUCHUILIMHBI MPEACTABICHO: OCHOBHOM JINMTe-
paTypoit — 5 UCTOYHHKOB (06a30BBIN YIEOHHUK), TOTIOJTHUTEIHLHON JIUTEPATYpPOl — 5 HAMMEHOBAHUH,
HNurtepuer-pecypesl — 10 uctounukoB u coomsemcemsyem tpedoBanusm ®I'OC BO nanparieHus
09.03.02 « nghopmayuonmvie cucmemvl u MexHOIOSUUN.

12. MaTtepuanbHO-TEXHUYECKOE O0O€cleueHue TUCIUILUIMHBI COOTBETCTBYET CHEIU(pUKe
JUCHUIUINHBL «VHTENIeKTyanpHbpl aHadu3 JaHHBIX U CTAaTUCTUKA HAa HMHOCTPAHHOM SI3bIKE» U
o0ecre4ynBaeT UCIOIb30BAaHUE COBPEMEHHBIX 00Pa30BaTENbHBIX, B TOM YHUCIIE UHTEPAKTUBHBIX Me-
TO/10B OOyUEHHUSI.

13. Meroauueckue peKOMEHAAMH CTYI€HTaM U METOANYECKUE PEKOMEHIAINY ITPEenoJaBa-
TEJISIM 110 OpraHu3aly OOyUYeHHs 10 AMCUUIUIMHE JAI0T MPEACTaBICHHE O crenupuKe o0ydeHHs
1o AUCcHUIUIMHE «IHTEUIeKTyalbHbIN aHAJIU3 JAHHBIX U CTATUCTUKA HA HHOCTPAHHOM SI3BIKEY.

OBIIUE BbIBO/bI

Ha ocHOBaHMM NIPOBENEHHOTO PELIEH3UPOBAHMS MOXKHO CIEJIaTh 3aKJIIOUEHUE, YTO XapaKTep,
CTPYKTYpa U cojiepxkaHue pabodeit mporpaMmbl JUCITUTUIHHBI « UHTEIIeKTyaIbHBIA aHATN3 IAHHBIX
U cTaTUCTHKa Ha nHOCcTpaHHOM s3bike» OIIOIT 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 YCHEHIHO o0ecneunTh (POpMUPOBAHNE 3asIBICHHBIX KOMIIETECH-
17078

Penensent: Konomeesa E.C., nouent xadel
BEHHBIH arpapHeIi YHHBepcHTeT — M

Hayk
(/ ?m’m:)

f punancos ®PI'BOY BO «Poccuiickuii rocynaper-
Menu K.A. Tumupssesa», KaHIHIAT SKOHOMHYECKHX
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