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PABOYAA IMTPOI'PAMMA TUCHUIIVIMHBI (MOIYJIS)

IIporpammy cocraBuim

AOJMXHOCTb, HULUWManbl, cbammn na



1 llesu 1 3a71a4u M3yYeHUSA TUCIUTLIHHBI
1.1 Ieap npenogaBaHusi AUCHHILIHHBI

HGHBI-O HU3YUYCHUA JUCHUIUIMHBI ABJIACTCA O3HAKOMJICHHUC CTYACHTOB C
OCHOBHBIMH MCTOJaMHU U MOACIILIMU aHAJIM3a JaHHBIX.

1.2 3apauyu u3dyyeHus JUCUMIIMHBI

3agadyaMy M3y4YeHHUs JUCLUIUIMHBI SBIISIIOTCS:

- OsnakomieHue ¢ 3agadaMu  OOydYeHHsT Ha pa3MEUEHHBIX JIaHHBIX,
OCHOBHBIMH JIMHEWHBIMU MOJECIISIMY, METOJaMH OLICHKH Ka4ecTBa
IIPOTHO3UPOBAHMS, BO3MOKHBIMU IPUYMHAMH HU3KOTO KauyeCTBA MOJIEIICH;

- BoipaboTka ymMeHMI NMOCTAHOBKM 3aJad aHaau3a JaHHbIX, 0OOCHOBAHHOI'O
BbIOOpA M IPUMEHEHHS U3YYEHHBIX METO/I0B B IIPUKJIAIHBIX UCCIETOBAHUIX

- IlomydyeHne mpPaKTUYECKMX HABBIKOB IIPOTPAMMHPOBAHUS  ITOPUTMOB
MAaIIMHHOIO 00y4YeHUs Cpe/IcTBaMu si3bIka R.

1.3 IlepeueHb IUIAHHPYEMBIX Ppe3yJdbTATOB O0YYEeHHUS MO AUCHMILIHHE
(MOay/110), COOTHECEHHBIX € IUIAHMPYEeMbIMH Ppe3yJabTATaAMH  OCBOCHMS
o0pa3oBaTeJIbHOI MPOrpaMMbl

Koa n HanmeHoBaHue NMHOUKaTopa 3aI'I.I'IaHVIDOBaHHbIe pe3ynbTtaTthbl 06y‘-IeHVIF| no ancuuniunHe
AOOCTUXEHNA KoMneTeHunmn

ITK-4: Cnocoden pa3padaTpiBaTh H BHEAPATH HOBbIC METOABI H TEXHOJIOTHHU
HCCJIJOBAHUSA JAHHBIX.

IIK-4.1: 3Haet: cocTosIHUE U
MIEPCIEKTUBBI PA3BUTHS
WH(POPMAIIMOHHBIX TEXHOJIOTHH,
TEXHOJOIuM JaHHBIX B Poccun u
B MHUPE; COBPEMEHHBIE U
MEePCIEKTUBHBIC METOBI COOPA,
XpaHEHUS U Tepeayu JaHHbIX;
WCTOYHHUKU JTAHHBIX,
WHTEHCHUBHOCTb T'€HEpaIUN
JIAaHHBIX HUCTOYHUKAMU;
TEXHUYECKHE CPEJICTBA U CPE/IbI
cOopa, xpaHeHus: 1 00paboTKH
JTAHHBIX; COBPEMEHHBIE U
MEPCIIEKTUBHBIE CPEICTBA
BU3YAIH3ALNU U
WHTEPIPETAUN TaHHBIX;
UCCJIEI0BAHUE OIIEpaLIUil;
MallIMHHOE 00YyYEeHUE;
MaTeMaTu4ecKoe
MOJIETTUPOBAHUE; METOIbI
CPaBHUTEIBHOTO aHAIN3A.

YK-1: Cnoco0eH ocyniecTBJIATh KPUTHYECKUI aHAJIN3 NPOOJIEeMHBIX CUTYAllHil Ha
OCHOBE CHCTEMHOI0 MOAX0/1a, BLIPA0ATHIBATH CTPATETHIO e CTBUIL.




VYK-1.2: Onpenensier npoGensl B
uH(dOpMaIK, HEOOXOTUMOM NSt

pereHus npooIeMHOM
CHUTYyaIluH, U TIPOCKTUPYET
IPOIIECCHI [0 UX YCTPAHEHHUIO.

VK-1.3: Kputnuecku o1ieHUBaeT
HaJIe)KHOCTh UICTOYHHUKOB
uHpopmMaruu, padboTaer ¢
MPOTUBOPEUNBON HH(pOpMaITHe
U3 PA3HBIX UCTOYHHUKOB.

YK-2: CniocoOeH ynpapjsiTb IPOEKTOM HA BCeX ITANAX ero sKU3HEHHOr o HUKJIa.

VK-2.1: ®opmynupyeT Ha
OCHOBE II0CTaBICHHOU
po0JieMbl IPOEKTHYO 3aa4y U
croco0 ee peleHus yepes
peaTn3annio NPOEKTHOTO
YIPaBIICHUS.

VK-2.2: Pa3pabarsiBaet
KOHIICTIITUIO TIPOEKTA B PaMKax
0003HaYEHHOW TTPOOIIEMBI:
dbopmyupyeT 1enb, 3a1a4H,
00OCHOBBIBAET aKTyaAIbHOCTb,
3HaYUMOCTh, 0)KUIACMbIE
pe3yabTaThl U BO3MOXKHbBIE
chepsl X TPUMEHEHUS.

VYK-2.3: [Tnanupyer
HEOOXOANMBIE PECYPCHI, B TOM
YHUCJIE C YYETOM UX
3aMEHHMOCTH.

VK-2.4: Pa3pabarsiBaeT 11aH
peanu3aluy IpoeKTa.

VYK-2.5: Ocymectiusier
MOHHTOPHHT X0]1a peaTh3aiuu
MPOEKTa, KOPPEKTUPYET
OTKJIOHEHUS, BHOCUT
JIOTIOTHUTEIHHBIE U3MEHEHUS B
TUTaH peaTn3aliy TPOEKTa,
YTOYHSIET 30HBI
OTBETCTBEHHOCTH YYaCTHHKOB
MPOEKTA.

1.4 OcobOeHHOCTH peajiM3alUU IUCHUILINHbI
S3BIK peanuzanuy IUCUUILIAHBE: AHTIMUCKU.

Jucuurmaa (Moxyip) peanusyercs 6e3 npumenenus 0 u JJOT.




2. O0beM OMCHUIUIHMHBI (MOXYJIs1)

e
Bcero, | |
. 3a4ETHBIX
Bun yue6HO# paboThI —
(akam.gac)
KonrakTHas padora ¢ 2(72)
npemnoaaBaTeseM:
3aHSATHUS JICKIIMOHHOTO TUTIA 1(36)
MIPAKTHYCCKUE 3aHATHS 1(36)
CamocrosiTesqbHas padora
3(108)
o0yvyarommxcs:
KypCOBOE TIPOSKTHPOBaHKE
(KTT) Her
KypcoBas pabora (KP) Het
[IpomexyTounas atrecrauusa |1 (36)
(Ox3ameH)




3 Conep:kaHue TUCUUIJINHBI (MOLYJIs1)

3.1 Paznenbl AMCUMILUIMHBI U BUBI 3aHATHI (TeMATHYECKU MJIAH 3aHATHIN)

KonrakTHas pabora, ak. 4ac.

3angaTusa

3aHATUS CEMUHAPCKOTO TUIA

CamocTosTenbHas
JIEKIIUOHHOTO
Ne A Cemunaps! u/unu | JlaboparopHbie paboTa, ak. yac.
/T Mozyuu, Temsl (pa3zieins) AUCUUIITHHBL [IpakTnyeckue paboTh! W/1Iu
3aHATUA [IpakTHKyMBI
B Tom B Tom B Tom B Tom
Bcero yncne B Bcero yucne B | Bcero yucne B Bcero 4ucie B
3NO0C anocC icl%[e]e; 3UOC
1. Basic components of machine learning
1. The ingredients of machine learning 2
2. Basics of programming using R 2
3. Data Preparation 2
4. Descriptive statistics and visual data analysis 2
5. Basic components of machine learning 14
2. Linear methods of regression
1. Probabilistic justification of the regression model 2
2. Multiple linear regression with Least square method 4
3. Multiple linear regression model 4
4. Metrics in regression models 2
5. Quantile regression. Metrics of regression 4
6. Linear methods of regression 22

3. Linear methods of classification




1. Classification problem. Metrics for classification

2. Bayesian classifier. Linear discriminant analysis. Logistic
Regression.

3. Support vector classifier. Support vector machine

4. Linear perceptron

[\ [ \O 2N B SN I\

5. Linear discriminant analysis. Logistic Regression.

6. Support vector classifier. Support vector machine

7. Elemental perceptron

8. Linear methods of classification

24

4. Variance and Covariance analysis

1. Analysis of variance

2. Analysis of covariance

3. Analysis of covariance

4. Variance and Covariance analysis

22

5. Model quality issues

1. Multicollinearity problem

2. Feature selection. Principal component analysis

3. Overfitting problem. Regularization.

4. Outliers and missed values

[\ON N \O N I (O3 [ \)

5. Feature selection for classification model with Caret
package

6. Stepwise feature selection in regression models

7. Principle component analysis

8. Outlier and high leverage points detection

NN B

9. Model quality issues

26

Bcero

36

108




4 YyeOHO-METOAMYECKOEe oO0ecmeYeHue TUCIHUMINHBI

4.1 ITeuaTHbIE U AJICKTPOHHDLIC U3IaAHUA:

1. Neter J., Wasserman W., Kutner M. H. Applied Linear Statistical Models:
Regression, Analysis of Variance and Experimental Designs(Boston: Irwin).

2. Dunn P. F. Measurement and Data Analysis for Engineering and Science:
HayuyHoe uznanue(Boca Raton: CRC Press).

3. Ko63aps A. U. Ilpuknannas maremarnyeckas CTaTUCTUKA. [|J1si HH)KEHEpOB U
Hay4YHbIX paboTHUKOB(MockBa: ®u3Mariur).

4. Kab6akos P., BonkoBa Il. A. R B neficTBun. AHaimM3 U BU3yamu3aius TaHHBIX
Ha s13p1ke R(Mocksa: JIMK Ilpecc).

5. Jlxetimc I'. BBegenue B craructuyeckoe oOyueHue ¢ mpuMepaMmu Ha si3bike R
(Mocksa: JIMK Ilpecc).

6. Bonkosa Il. A., [llurynoB A. b. Craructuueckas o6paboTKa JaHHBIX B

y4eOHO-HCCIIe0BATEIbCKUX paboTax: YueOHoe mocooue(Mockaa:
N3narensctBo "OOPYM").

7. Py6an A. U. MeToasl aHanm3a qaHHbIX: yaeOHoe nocooue(KpacHospcek:
CoV).

8. 3aposa E. B. Applied Multivariate Statistical Analysis: Presentations for
Lecturing and Working Examples with R=IIpukianHoit MHOrOMepHBIii
cTaTucTHYeCKuil aHanm3: [Ipe3eHTarum UIsl ISKIUH | TPUMEPBI PEIICHHUH ¢
UCTOJIb30BaHUEM MakeTa R: YdyeOHoe mocobue Ha aHTTTUHCKOM SI3BIKE
(Mocksa: OOO "Hayuno-uznarensckuii neatp MH®PA-M").

4.2 JInieH3HOHHOEe U CBOOOJHO PacHpOCTPaHsieMoe MPOrpamMMHoOe
obecrevyeHue, B TOM YHCJIe 0T€YeCTBEHHOr0 POM3BOACTBA (IIPOrpaMMHoOe
obecrnevyeHne, HA KOTOPOEe YHUBEPCUTET UMeeT JIMIEH3HUI0, a TAK:Ke CBOOOIHO
DacnpDOCTDaHsieMoe MDOrDAMMHOe o0ecreyeHme):

1. JIns BBIMOTHEHUS MHIUBUIYATBHBIX 33IaHUI 110 IPOTPaAMMHUPOBAHHIO
ITOPUTMOB aHANTM3a JAHHBIX HEOOXO0AMMa MTPOrpaMMHast CpeJla BEIYUCICHUN
R Bepcum He mutanie, yem 3.4.3, a takxe penaktop koaa RStudio Bepcum 1.1
WIN CTapIie.

4.3 UnTepHeT-pecypchl, BKIKYasA NMPodecCHoHATIbHbIEe 0a3bl TaHHbBIX
U UH(GOPMAIHOHHBIE CIIPABOYHbIE CUCTEMBI:

1.  Cucrema snextpoHHoro ooyuenust CuOupckoro ¢eaeparbHOro YHUBEPCUTETA
(https://e.sfu-kras.ru)

2. 2JEeKTPOHHbIE HHPOPMAIIMOHHO-CIIPABOYHBIE PECYPCHI HAYYHOU OUOINOTEKN
COV (http://bik.sfu-kras.ru)

3. NHTepHeT-peno3uTopuil cTaTucTuueckux naHHbiX Data-Planet

(https://www.data-planet.com/)

4.  VHTepHeT-peno3uTOpHil CTaTUCTUUECKUX JIaHHBIX Ha miardopme kaggle.com.
Pexxum noctyma: https://www.kaggle.com/datasets



S ®oH OLEHOYHBIX CPEICTB

OI_IeHOLIHI)Ie CPCACTBA HAXOOATCA B IIPUIIOKCHHUH K pa6oq1/IM IIporpaMmmam
JUCHUIIIINH.

6 MartepuajibHO-TeXHMYeCKasi 0a3a, He00X0AMMAA [IJIsl OCYLeCTBJICHHS
00pa30BaTeJIbHOIO Mpolecca Mo JUCHUIJINHE (MOLYJII0)

VY4eOHbIe 1a00paTOPUH U KIACCHI, OCHAIICHHBIE COBPEMEHHBIMH KOMIIBIOTEPAMH,
00BbEAMHEHHBIMU B JIOKATbHBIE BEIYUCIUTENbHbBIE CETH C BbIXOJOM B MIHTEpHET, a
TaKxke nepudepuitHbIM U MPOEKIIMOHHBIM 000pYA0BaHUEM.
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