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npotokoi Ne3 ot «11» okra6ps 2021 rona

3aBenyromuii kageapoii A4 K.B.CssaroB

! TlepeuncnsOTCs BCE OLIEHOYHBIE MAaTEPHUAIIbI, YKA3aHHbIE B paboyeil nporpaMme JUCLUILIMHBL
2 VkasbIBaeTcs MOPAAKOBBIM HOMEP NPHIOKEHUS, B KOTOPOM pasMeEIIEHbl OLEHOUYHblE cpencTBa. Hymepaimus
M3MEHSETCS B 3aBUCHMOCTH OT MMEIOIIIXCS OI[CHOYHBIX CPENICTB.



L. Texymuil KOHTPOJIb

JlaGopatopHbie paboThI

[Ipunoxxenue 1

1. Tpouenypa BBIOTHEHHUS Ta0OPATOPHBIX paboOT

Komngectso IIPOBOJIUMBIX
1a00paTOPHBIX pabor B
TEUYeHHUEe BCET0 nepuoja

OCBOCHUA TUCHUIIIIMHBI

3 paboThI

®opmar IIPOBEICHUS

PE3YJIbTAaTOB

BymaxHbI# / DNeKTpOHHBIN

Metoandeckune peKOMEHIaIIH
(Tipu HEOOXOAMMOCTH)

Kputepun OIICHKM OICHHBaHUS MEPOIPHITUN
TEKYIIEeTOo KOHTPOJIS
(;rabopatopHBIX paboT):

yCI€eBaCMOCTHU

nabopaTopHass paboOTa BBIOJHCHA B IOJHOM
00BeEME;

no nabopartopHoil paboTe mMpeAcTaBleH OTYET,
COJIepKAIMii HEOOXOJAUMBIC PACUYEThl, BBIBOJIBI,

oopMiIeHHBIH B
YCTAHOBJICHHBIMU TPEOOBaHUSIMH;
Ha 3amure JlabopaTopHOM

MMpaBUJIbHBIC OTBCTHBI HE MCHEC

3aJaHHBIX BOIIPOCOB

COOTBECTCTBHUH C

paboTsl

JaHbI
yeM Ha 50%

2. [1Ikayia OIIEHUBAHKS C YUYETOM CPOKa C1auu’
[IponieHT nMpaBUIBLHBIX OTBETOB bann
20 1
40 2
50 3
65 4
80 5
3. [lepedens 1abopaTopHBIX padboOT
JIaboparopnast padota Nel
JIMHEVHAS PETPECCHUA

OO01ee 3aganue

Ilepen BbInoaHEHHEM J1a0OPAaTOPHOI pabOTHI HEOOXOIUMO 3arpy3UTh HAOOp TaHHBIX B
COOTBETCTBUM C BAPUAHTOM Ha JIUCK

1.

Hamucath mporpammy, KOTopast paseisieT UCXOIHY0 BBIOOPKY Ha 00YYAIOIIYIO U TECTOBYIO
(training set, validation set, test set)

? 3a HECBOEBPEMEHHYIO c/lady 00YYaOIIEMYCsl MOTYT ObITh HAYUCIIEHBI IITPA(QHbIE OANLIEL.



W

C ucnonwszoBanuem o6ubmuotexu scikit-learn (http://scikit-learn.org/stable/) 06yuuts Moaenb
JUHEHWHOM perpeccuu 1o 00yJaromiei BHIOOpKe

(mpumep: http:/scikit-learn.org/stable/auto_examples/linear_model/plot_ols.html#sphx-glr-

auto-examples-linear-model-plot-ols-py)
[TpoBepUTH TOYHOCTH MOJIENH IO TECTOBOW BEIOOPKE

[TocTpouTh MOJIENH C UCTIOIB30BAHUEM MOTUHOMHUAIBHOU PyHKIMU (Tipumep: http://scikit-

learn.org/stable/auto_examples/model selection/plot underfitting_overfitting.html#sphx-glr-

auto-examples-model-selection-plot-underfitting-overfitting-py). [loctpouts rpaduxu
3aBUCUMOCTH OIIMOKH OT CTENEHU NOJIMHOMHUAIBHON (QYHKIIUH.

[TocTpouTh MOJIENB C HCIIOB30BAaHUEM PETYIISIPU3AIIH
(mpumep: http:/scikit-learn.org/stable/modules/linear_model.html). Ha ocHoBe
HKCIIEPUMEHTOB 110100paTh MapaMeTPhI IS PETryISIPU3AIHH.

BapuanTsl

Maccussl nqanabix 0epyrcst 3 UCI Machine Learning
Repository https://archive.ics.uci.edu/ml/index.php

Bapuant onpenensiercs HaO0poM JaHHBIX, KOTOPBIM MOXKHO 3arpy3UTh IO CCHUIKE BBIIIIE:

Condition Based Maintenance of Naval Propulsion Plants
UllIndoorLoc

Insurance Company Benchmark (COIL 2000)

KDD Cup 1998 Data

Forest Fires

Concrete Compressive Strength

Concrete Slump Test

Communities and Crime

9. Parkinsons Telemonitoring

10. YearPredictionMSD

11. Relative location of CT slices on axial axis

12. Individual household electric power consumption

13. Energy efficiency

14. 3D Road Network (North Jutland, Denmark)

15. ISTANBUL STOCK EXCHANGE

16. Buzz in social media

17. Physicochemical Properties of Protein Tertiary Structure
18. Gas Sensor Array Drift Dataset at Different Concentrations
19. SkillCraftl Master Table Dataset

20. SML2010

21. Bike Sharing Dataset

22. Combined Cycle Power Plant

23. BlogFeedback

NN R DD =

JlaboparopHnas pabota Ne2
OCHOBBI HEMPOHHBIX CETE

OO0ee 3aganue

[Tepen BeIMOTHEHHEM Ta00PATOPHOI padOTHI HEOOXOIUMO 3arpy3UTh HAOOP JAHHBIX B
COOTBETCTBHH C BAPUAHTOM Ha JIUCK


http://scikit-learn.org/stable/modules/linear_model.html
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http://scikit-learn.org/stable/auto_examples/model_selection/plot_underfitting_overfitting.html#sphx-glr-auto-examples-model-selection-plot-underfitting-overfitting-py
http://scikit-learn.org/stable/auto_examples/model_selection/plot_underfitting_overfitting.html#sphx-glr-auto-examples-model-selection-plot-underfitting-overfitting-py
http://scikit-learn.org/stable/auto_examples/linear_model/plot_ols.html#sphx-glr-auto-examples-linear-model-plot-ols-py
http://scikit-learn.org/stable/auto_examples/linear_model/plot_ols.html#sphx-glr-auto-examples-linear-model-plot-ols-py
http://scikit-learn.org/stable/

9]

Hanwucatb nporpammy, KoTopasi pa3eisieT HCXOAHYIO BBIOOPKY Ha 00YYaroIy0 U TECTOBYIO
(training set, validation set, test set), eciin Takoe paszejeHue He TPETyCMOTPEHO
MIPEI0KEHHBIM HA0OPOM JIaHHBIX.

[TpousBectu macmtabupoBanue mpusHakoB (scaling).

C ucnonwszoBanuem o6ubmuoteku scikit-learn (http://scikit-learn.org/stable/) o6yuuts 2
Mozenu HeriporHoi cetu (Perceptron u MLPClassifier) mo oOy4aromieit Beioopke. [lepen
o0y4yeHHeM He0OXOIUMO OCYIIECTBUTh MacIITaOupoBaHue MpU3HaKoB. [Ipumep
MLPClassifier: http:/scikit-learn.org/stable/modules/generated/sklearn.neural network. MLP
Classifier.html ITpumep u onucanue

Perceptron: http://scikit-learn.org/stable/modules/generated/sklearn.linear_model.Perceptron.
html

[TpoBepUTH TOYHOCTH MOJIEIN TI0 TECTOBOM BBIOOPKE.

[TpoBecTH SKCIEPUMEHTHI U ONIPESIUTh HAWITydllIie napaMeTpsl Koddduuuenra o0yueHus,
napameTpa peryJisipu3anud, GyHKIUN ONTHMUA3ANWH. [[aHHbIe SKCIEPUMEHTOB HEOOXOIMO
NPEJCTaBUTh B OTUeTE (rpadMKu, X0 IPOBEJCHUS IKCIIEPUMEHTA, BHIBOIbI).

BapuaHnTel

MaccuBsl nansbix 6epyrest u3 UCI Machine Learning
Repository https://archive.ics.uci.edu/ml/index.php

BapI/IaHT OIIPCACIIACTCS Ha60p0M JaHHbIX, KOTOpBIfI MOZKHO 3arpy3uTh 110 CCBIJIKC BBIIIC:

Abalone

Adult

Artificial Characters

ser Knowledge Modeling Data (Students' Knowledge Levels on DC Electrical Machines)
EEG Eye State

seismic-bumps

banknote authentication

Weight Lifting Exercises monitored with Inertial Measurement Units
9. REALDISP Activity Recognition Dataset

10. mage Segmentation

11. ISOLET

12. sEMG for Basic Hand movements

13. Letter Recognition

14. Dataset for Sensorless Drive Diagnosis

15. Phishing Websites

16. Multiple Features

17. Diabetic Retinopathy Debrecen Data Set

18. Page Blocks Classification

19. Optical Recognition of Handwritten Digits

20. Pen-Based Recognition of Handwritten Digits

21. Smartphone-Based Recognition of Human Activities and Postural Transitions
22. Indoor User Movement Prediction from RSS data

23. Spambase

XN R

JlaGopaTopnas pabora Ne3


http://scikit-learn.org/stable/modules/generated/sklearn.linear_model.Perceptron.html
http://scikit-learn.org/stable/modules/generated/sklearn.linear_model.Perceptron.html
http://scikit-learn.org/stable/modules/generated/sklearn.neural_network.MLPClassifier.html
http://scikit-learn.org/stable/modules/generated/sklearn.neural_network.MLPClassifier.html
http://scikit-learn.org/stable/

AJITOPUTMbI KJIACTEPU3ALIMU JIAHHBIX

OO01ee 3aganue

Ilepen BbImoaHEHHEM J1aOOPATOPHOI pabOTHI HEOOXOIUMO 3arpy3UTh HAOOp JaHHBIX B
COOTBETCTBUH C BAPUAHTOM Ha JIUCK.

1. TIpomsBectn MacmrabupoBaHue NMpu3HaKoB (scaling).
2. C ucnons3zoBanuem 6ubmmoteku scikit-learn (http://scikit-learn.org/stable/) nanucatb
MPOTPaMMy C UCTIOIH30BAHUEM aJTOPUTMOB KIACTEPU3ALUH TAHHBIX, TTO3BOJISIOILYTO

PasaciinTb HCXOAHYTO BBI60pKy Ha KJIaCCbl, COOTBCTCTBYIOIIUC npezmo;erHoﬁ BapUaHTOM

3apade (http://scikit-learn.org/stable/modules/clustering.html).

3. TIpoBecTH SKCIIEPUMEHTHI U OMPEIEIUTh HAWITYUIINN alNrOpUTM KiIacTepU3alliuu, apaMeTphbl
anroputma. Heo0XxoanMo ncnosap30BaTh HE MEeHee 3-X alropuTMOB. J[aHHBIE SKCTIEPHMEHTOB
HEO0OXO0IUMO TPEICTaBUTh B oT4YeTe (IpadUKH, X0 MPOBEACHUS SKCIIEPUMEHTA, BBIBOIBI).

BapuaHnTbl

Maccussl nansbix 6epyrest u3 UCI Machine Learning
Repository https://archive.ics.uci.edu/ml/index.php

Bapuant onpenensiercs HaO0pOM JaHHBIX, KOTOPBIM MOXHO 3arpy3UTh IO CCHUIKE BBIIIIE:

e o e
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Sponge

Water Treatment Plant

Synthetic Control Chart Time Series

Character Trajectories

Plants

Libras Movement

KEGG Metabolic Relation Network (Directed)
SMS Spam Collection

seeds

. Human Activity Recognition Using Smartphones

. User Knowledge Modeling

.NYSK

. Activities of Daily Living (ADLs) Recognition Using Binary Sensors
. Dresses Attribute Sales

. Wholesale customers

. StoneFlakes

. Gesture Phase Segmentation

. AAAI 2014 Accepted Papers

. Dow Jones Index

. AAAI 2013 Accepted Papers

. wiki4dHE

. Folio

. Mice Protein Expression

. Improved Spiral Test Using Digitized Graphics Tablet for Monitoring Parkinson’s

Disease


http://scikit-learn.org/stable/modules/clustering.html
http://scikit-learn.org/stable/

II. ITpomexxyTOUHAs aTTECTALUS

DK3aMeH

1. IIpouemypa npoBeaeHus

[Ipunoxxenne 2

OO111ee KOJIMYECTBO BOIPOCOB K 3K3aMeHy | 15 Bompocos
KonmuectBo Bompocos B Omiete 2 Bompoca
Hanuuwne 3amau B Ousere Her
dopmat npoBeaeHU YCTHO U TUCBMEHHO
Meroauueckue — pekoMeHmanmMu  (mpu
HEOOXO0IUMOCTH )
2. [Ilkana ouleHWUBAHHUA C YYETOM TEKYIIETO KOHTPOJIS PabOThl 00ydaromierocsi B
ceMecTpe

Kpurepun oneHku ypoBHS CGHOPMHPOBAHHOCTH KOMIIETEHIMNA 10
JUCLUTIINHE

bann

OrneHka «OTJIMYHOY» BBICTABIISIETCS] 00yUarouIeMycsl, €Clii OH [NIyOOKO
Y [IPOYHO YCBOWJI IPOTPaMMHBIN MaTepuall, HCUEPIbIBAIOLIE,
HIOCJIEIOBATEIIFHO, YETKO M JIOTUYECKH CTPOWHO €T0 W3J1araeT, yMeeT
TECHO YBSI3BIBaTh TEOPHUIO C IPAKTHKOM, CBOOOIHO CHPABIISETCS C
3a7a4aMu, BOIPOCAMH U IPYyTUMH BUIAMH IPUMEHEHHS 3HAHWH, HE
3aTPYJHSETCS C OTBETOM NPY BHOW3MEHEHHH 33/1aHHH, HCIIOIb3YET B
OTBETE MaTepuall peKOMEHIyeMOH JINTEPATypPhl, IPABUIEHO
00OCHOBBIBAET MPUHATOE PELICHUE, BIIAJCET PA3HOCTOPOHHUMHU
HaBBIKAMH ¥ TPUEMaMU BBITIOTHEHHS IPAKTHYECKUX 3aaHuUM.

OTIIM4HO

O1eHKa «XOpOIIO» BBICTABISETCA 00yUaIOIeMyCsl, €CIIM OH TBEPAO
3HaeT NPOrpaMMHBINA MaTepuai, FPaMOTHO U IO CYLIECTBY U3JIaraetT
€ro, He JIONyCKas CyIIECTBEHHbIX HETOUHOCTEN B OTBETaX Ha BOIPOCHI,
IIPABWJIBHO MPUMEHSET TEOPETUUECKUE TOJOKEHUS PU PELICHUU
MIPAKTUYECKUX 3aJjaHUi, BIIaJieeT HE0OXOJUMBIMU HaBbIKAMH U
NpUEMaMH UX BBITTOJTHEHUS.

Xopomo

OrneHka «yJ0BJIETBOPUTEIBHOY» BBICTABIISIETCS 00yYaroIeMycsi, €ClIu
OH MMEET 3HaHUS TOJIbKO OCHOBHOI'O MaTepuasa, HO HE YCBOMJI €r0
neranei, T0MmycKaeT HETOYHOCTH, HEIOCTATOUYHO MpPaBUIIbHbIE
(hOpMYIHPOBKH, HAPYIIECHHS JIOTHYECKOW MOCIEI0BATEIIHEHOCTH B
W3JI0’KEHUU TIPOTPaMMHOTO MaTepHasa, UCIIbITHIBAET 3aTPYAHEHUS IIPU
BBITMIOJIHEHUU MTPAKTUUYECKHUX PaloT.

Y 10BIIETBOPUTEIBHO

OrneHka «HeyA0BIETBOPUTENLHOY» BHICTABIIAECTCS 00y4JaromeMycs,
KOTOPBI HE 3HAET 3HAYUTEIHHON YaCTH MPOTPaMMHOTO MaTepHaa,
JIOTTYCKaeT CYIIECTBEHHBIE OLTMOKHN B OTBETaX Ha BOMPOCHI,
HEYBEPEHHO, C OOJIBIIMMU 3aTPYJHEHHUSIMH BBITIOJIHAET NPAKTUYECKUE

Hey,I[OBJ'IeTBOpI/ITeJ'IBHO




3aaHusd.
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3. Bonpoce! 1 3a1aun K 3K3aMEHY
Teopernueckre BONPOCHI

Jluneiinas perpeccus. CtoumocTHast QyHKIMs. [ paTueHTHBIN CITyCK.
Jloructruueckas perpeccusi. CroumoctHast GyHKIus. [ palueHTHBIN CITyCK.
Perynsipuzanus mapameTpoB quHelHHON perpeccun. Merton Jlacco.
Perynspuzamnus napameTpoB nuHelHO#N perpeccun. ['pedneBas (ridge) perpeccus.
OcHOBBI HEMPOHHBIX ceTeld. MeTo1 00paTHOTO pacIpPOCTPaHEHUS OIIHOKH.
Ceeprounsie cetu. O0ydeHne, NCIIOIH30BaAHNE.

MacmtabupoBaHue MPU3HAKOB.

[TpobGnembl mepeoOyueHrs U HeJOOOyIESHHs B MAIITMHHOM O0yYEHUH.

Br160op mapamMeTpoB B apXUTEKTypbl HEHPOHHBIX CETEH.

. O1ieHKa mapaMeTpoB MOJIENIA B MAIIMHHOM 00y4eHuu (precision, recall, F1).

Acummerpuunsle (skewed) kimaccol.

CrniocoOHOCTh HEMPOHHBIX CeTeH K anmpokcuManuu GyHkuuii (Ha npumep, XNOR uepes
AND, OR, NOT).

[IpenoGpaboTka nanubpix. [IpoOieMbl, TOIX0IbI, METOIBI.

. Onenka mojenelt MarmmHHOTO o0y4eHwus. [101X0/1bI K TTOBBIIIEHUIO TOYHOCTH MOJIETICH.
14.
15.

Knacrepuzamus nanubix. Anroputm K-means.
Metobl TOHMXEHUS pazMepHOCTel. [IpuHIMIIUATBHBIN aHATU3 KOMITOHEHT.
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