dnemeHTbl MalUMHHOro obyyeHus
B NPaKTUKyme no
BblUMCANUTENIbHOU PU3UKe
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KuptoxmHa Hatanna BhagnmmpoBsHa, "
o\:}l AOLEHT Kadeapbl PUIMKM MU MaTEMATUKN | . A ’
o _ iﬁ 5

-
Machine Kany*»CKNUu rocyaapCcTBeHHbIN

Learning yHuBepcuteT um. K.3. Linonkosckoro
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ANropuTmMbl MHTENNEKTYAaNbHOIO aHanM3a AaHHbIX NPUOBpPETaloT BCE
bonblLiee 3HaYeHne B PU3NYECKOM SKCMEPUMEHTE, 0COHOEHHO B
061acT GU3MKU BbICOKMX SHEPTUN U aCTPOPU3UKMN.
[MpoaeMOHCTPUPOBATbL BO3MOXHOCTM METOA0B MalLMHHOIO 0byyeHunsa
\N\OH(HO B PaMKaXx Kypca BblYNCAUTENBHOU PU3UKMN.

-

Llenb: pa3paboTka 1 npakTnyeckaa anpobaumnsa cmctembl y4ebHo-
NccnenoBaTeNbCKMX 3a4aHUN ANA MPAKTUKYMA NO BbIYNCAUTENBHOM
dUn3nKe Ha Temy «MalwMHHOe obyyeHne B COBpeMEHHOU PU3UKE U
acTpodunsnke».
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MeToaonorusa, metoabl U MEeTOANKMU

( )
® dKTYa/IbHOCTb UCMOJ/1Ib30OBAHWNA MO B obnactu (I)M3I/1KM 1IEMEHTAPHDbIX

Bb|60p TEMDI 4acTuL, U acTPODU3MKM J

\

( )

6 * MMPOBO33PEHYECKOE N MeTOA0/10rMYecKoe 3Ha4YeHne Tex
OT Op Colule p)'Ka HNA npobaem, Ha OCHOBE KOTOPbIX MPOEKTUPYIOTCA 3aaHuA.
.

® Habopbl AaHHbIX, Pa3MeLLLeHHble B OTKPbITOM AOCTyrMe Ha naatdopme

O6be KTbl yLl e6 HOTO Kaggle (nnowaaka ana copeBHOBaHUM NO MalUMHHOMY 06y4YeHuto)

e TpeboBaHMA K Habopy: HebObLLIOE YNC/I0 NPU3HAKOB C NOHATHLIM ANA
NCCH elﬂlo BaHWA oby4atoWmnxca NnpeaMeTHbIM CMbIC/IOM

\_ y Y
o

e pa3Be,£I,OHHbIl71 dHaJ/In3 C NCNONb30BaHUEM PaA3/TNYHbLIX

Pa 60Ta C AdHHbIMW cnocoboB BM3yanm3aumm, pa3dbop NnpMmepos NMOCTaHOBKU U
| pelweHus 3aaa4y AnA gaHHoOro Habopa
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n pMMep 3ap'aq n P."ﬂ HAUYUHa lOLLI,MX: Star dataset to predict star types
o A 6 class star dataset for star classification with Deep Learned approaches
pa3BegoYHbiM aHaNNU3 AaHHbIX U b
\Kn a cc M ¢ M Ka I"IM ﬂ / ode i i Activity Metadata Download (8 kB) H

-
https://www.kaggle.com/deepul109/star-dataset

- L L I_ Ll hkiEH

>
1. MocTpouTb Anarpammbl pacnpeaeneHua No Temnepartype, OoTHOCUTENbHOU CBETUMOCTH,

paguycy U Apyrum npmsHakam Ana BceX TUNOB U ANA KaXXA0ro Tuna B OTAe/NIbHOCTM.

N

4 |
2. NMocTpouTb rpadpmKM paccesHUA ANA KaXKA0M Napbl NPU3HAKOB. et ey g
3. CaenaTtb BbIBOADI . : e

z § ] 3

o



https://www.kaggle.com/deepu1109/star-dataset
https://www.kaggle.com/deepu1109/star-dataset
https://www.kaggle.com/deepu1109/star-dataset

Temperature distribution {brown dwarfs) Temperature distribution {main sequence)

Mpumep Bu3yanusaumm 1 BbiIBOAOB S e 07 s .

Meadian of tamperature - 12560.

Range of temperatura between 1939 and 3531.
Mean of temperature - 2998.

AN OAHOTO U3 NPU3HAKOB - T
TemnepaTypbl:

1) pacnpeaeneHue no Temneparype

1500 w50 2000 250 -10000 5000 L 5000 10000 15000

oT/In4yaeTca ot HOpMaJibHOroO,

Temperature distribution (red dwarfs) Temperature distribution {(supergiants)

Range of temperature between 3008 and 40000.

Range of temperature between 2621 and 3692. lean of temperature - 15348.

2) HanbonbLuylo TemnepaTypy umeltot
3Be3Abl [NTaBHOU NOC/eA0BaTe/IbHOCTH,
Cyl'leperaHTbl n mnepmraHTbl;

M
Meadian of tamperature - 12821.

Temperature distribution (all types)

1500 750 00 250 -10000 5000 ) 5000 10000 15000 20000 25000 30000 %000 40000 45000 50000

Range of temperature between 1933 and 40000. Temperature distribution {(white dwarfs) Temperature distribution (hypergiants)

Mean of temperature - 10497,
Meadian of temperature - 5776.

Median Mean
Range of temperature between 7100 and 2
"“r'": -Me:n Mean of temperature - 13931.

Meadian of temparature - 13380. ange of temperatura betwean 3399 and 38940.

R
Mean of temperature - 11406.
Meadian of tamperature - 3766.

10000  -5000 [ 5000 10000 15000 20000 25000 30000 %000 40000 45000 50000




3) umeeTca cuNbHaA NONOXKUTENIbHAA KOPpPEenauma TeMmnepaTypbl CO CNEKTPasibHbIM K/1acCOM 3Be3Abl U LLBETOM;

4) Koppenauuna Temnepartypbl € LLe/IeBOM NepeMeHHON - cpeaHan.

Ratio between Temperature (K) and Luminosity(L/Lo)

.
r = 0.48 {weak positive correlation)
-

Ratio between Temperature (K) and Star color

r=0.76 ( g positi

cor i
The most stars have "M" spectral class.
The hottest stars have "0* spectral class.

Luminaosity(L/Lo}

r = 0.81 (strong positive carrelation}.
The most stars are red.
The hottest stars are blus.

meee fo s s 0 b "

star color

20000 25000
Temperature {K)

5000 10000 15000 20000 25000
Ratio between Temperature (K) and Radius(R/Ro) ange ‘. Temperature {K)

r = 0.25 {weak positive comrelation)

reen Temperature (K) and Star type

5000 10000 15000 2000 000
Temperature (K)

=0.58 dium positi ion)
Ratio between Temperature (K) and Spectral class The hotteat stars are main sequence, supsrisnts and hypergiants.

Radius(R/Ro)

»

r = 0.76 {strong positive comrelation}.
Tha most stars have "M" spactral class.
Tha hottest stars hava "0" spectral class.

.
PR CI W B A AT

15000 20000 25000
Temperature {K)

spectral class

20000 25000
Temperature (K)

2000 000
Temperature (K}
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MawmnHHoe obyyeHne B aCTPOHOMUUN U

acTpodu3snKe: 3a4a4u1, PaKTbl U AaTacCEThb
\ Y

Pacno3HaBaHue 3K30naaHerT Kepler Exoplanet Search Results

B 2017 roay MCNonb30BaHME HEMPOCETM, CO3AaHHOMN MHXeHepamu 3 Google https://www.kaggle.com/nasa/kepler-exoplanet-
Brain, NPMBE/O K OTKPbLITUIO ABYX HOBbIX 3K30MAAHET MO AaHHBIM C KOcMUuyeckoro | Search-results

Teneckona «Kennep»

Knaccndpukauma o6vekTos: 38e34a, ralakTMKA UM KBasap? Sloan Digital Sky Survey DR14. Classification of Stars,

Sloan Digital Sky Survey (SDSS, — «CnoyHoOBCKMUI LndpoBo HebecHbIN Galaxies and Quasars _ o
0630p») — NPOEKT WNPOKOMACLWITabHOro nccneaosBaHUa MHOTOCNEKTPasbHbIX https://www.kaggle.com/lucidlenn/sloan-digital-sky-

N306pa’KeHni U CNEKTPOB KPACHOIro CMELLEHMUSA 3BE3/ N ranaKTUK survey
Knaccndpumkauma o6veKToB: TUNbI raIakTUK Galaxy Zoo 2: Images. Shape Galaxy Clustering

B 2007 cTapToBan KpayAcoOpCUHIoBbI NnpoeKT Galaxy Zoo. Monb3osatenam !'Ittps://www.kaggle.com/jaimetrickz/galaxv-zoo-z-

BbIBOAUTCA N306parkeHne 06bEeKTa U HYXHO OTBETUTb HA HECKONbKO Bonpocos o | IMARES
TOM, YTO OHU BUAAT. Takmum obpa3om, HabunpaeTca bonbluan 6a3a pasmeyeHHbIX
AaHHbIX, Ha KOTOPbIX MOXHO 06y4aTb aIFOPUTMbI MALLMHHOIO 0by4YeHus.
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3a4a4un, GaKTbl N AaTaceTbl
N
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MawmnHHoe obyyeHne B pU3NKe aNeMeHTaAPHbIX YaCTUL:

_/

“ObyueHune o6bHapyxeHuo” (cneundpunueckan

Pa3HOBUAOHOCTb Knaccud)ukau,uu)

B 2014 roay LLEPH npoBen KOHKypC Ha AyywWwuin anroputm no
noucky cobbiTnin pacnaga 6030Ha Xurrca. Llenesaa dyHKUMA,
NPeACTaBAAOLLAA 3HAYMMOCTb OTKPbLITUA HOBOM YacTuUL,bl, B
paboTtax 10 nyywmx y4acTHMKoB coctaBuna 3.76 0 -3.80 6, B 10
BPEMA KaK LUMPOKO MCMNO/b3yemMble mogenn 6e3 malwmnHHOro
oby4yeHuns gasanu He bonee 3.50 o.

BOoxHOBNEHHble 3TUMU pe3ynbTaTamu, npegcrasmtenm LLEPH
OpraHM30Ba N eLle HECKO/IbKO COPEBHOBAHUM Ha OCHOBE
[aTaceToB C peasibHbIMU AAaHHbIMW SKCNEPUMEHTOB.

Higgs Boson Machine Learning Challenge
https://www.kaggle.com/c/higgs-boson

«Flavours of Physics: Finding T = Hup.

Identify a rare decay phenomenon»
https://www.kaggle.com/c/flavours-of-physics

NaeHTUPMKaLMA YacTUL, No OTKAMKAM B AeTEKTope

Particle Identification from Detector Responses
https://www.kaggle.com/naharrison/particle-identification-
from-detector-responses/version/2



https://www.kaggle.com/c/higgs-boson
https://www.kaggle.com/c/higgs-boson
https://www.kaggle.com/c/higgs-boson
https://www.kaggle.com/c/flavours-of-physics
https://www.kaggle.com/c/flavours-of-physics
https://www.kaggle.com/c/flavours-of-physics
https://www.kaggle.com/c/flavours-of-physics
https://www.kaggle.com/c/flavours-of-physics
https://www.kaggle.com/naharrison/particle-identification-from-detector-responses/version/2
https://www.kaggle.com/naharrison/particle-identification-from-detector-responses/version/2
https://www.kaggle.com/naharrison/particle-identification-from-detector-responses/version/2
https://www.kaggle.com/naharrison/particle-identification-from-detector-responses/version/2
https://www.kaggle.com/naharrison/particle-identification-from-detector-responses/version/2
https://www.kaggle.com/naharrison/particle-identification-from-detector-responses/version/2
https://www.kaggle.com/naharrison/particle-identification-from-detector-responses/version/2
https://www.kaggle.com/naharrison/particle-identification-from-detector-responses/version/2
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Mpumep: pasBegouHbIn
Particle Identification from Detector Responses

a H an M 3’ A06a Bn e H M e H O B bl x Distinguish between4 different kinds of particles based on 6 detector signals

knpl43|-|a|<0|3, Knaccupukauma e

Momentum Distribution for all Particles

Dataset

Nathan Harrison e« updated 3 years ago (Version 3)

1400000

1256000 id P theta bheta ﬂphe ein eout print(classification_report(newy_true, rfcpredict2))
g 0 211 0780041 1.081480 0.989962 O 0.000000 0.000000 Pssieien Sell Ti-essrs | sweport
E 00000 -11.8 8.98 08.96 8.97 2954
1T 211 0.260929 0.778892 0.902450 O 0.000000 0.000000 211.0 8.92 8.90 8.91 2996
il 321.8 8.91 9.93 0.92 2956
200000 2212.8 08.97 .98 8.98 2972
. 2 2212 0.773022 0.185953 0.642428 4 0.1701900 0.000000
:Iumrmumi}GeW(l ) : micro avg .94 .94 9.94 11878
macro avg 08.94 .94 9.94 11878
3 211  0.476997 0.445561 0.951471 0 0.000000  0.000000 — e am o e
4 2212 2123290 0.337332 0.908652 O 0.034379 0.049256
o - -09 . .
A positron (-11), pion (211), kaon (321), and proton (2212)
06
% 03 id P theta beta nphe ein eout de_Broglie
B
w -0.0 3139059 2212.0 2.577550 0.270532 0.943780 0.0 0.023163 0.123140 0.481015
s
o -03 1136605 211.0 0.232090 0.986443 0.834388 0.0 0.000000 0.000000 5.342066
06 4333018 -11.0 0.334325 0.573388 1.010010 0.0 0.000000 0.000000 3.708487

4795395 321.0 2.487070 0.421448 0.979603 0.0 0.026642 0.245136 0.498514

de_Broglie eout
theta -
beta
nphe
€in
eout |

i
u
=]
o
=
@
¥

3206407 -11.0 0.967269 0.184006 0.999795 79.0 0.1529471 0.064500 1.281794
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3aKa4yeHue
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Pa3paboTaHa cuctema yyebHo-uUccneaoBaTeNIbCKMX 3a4aHNN ANA 3aHATUN

KOMMbIOTEPHOro NPakTUKYMa Mo BblYMCAUTENbHOM PU3UKE.

-

AN

[TOKa3aHbl BO3MOXHOCTM MCMNOJIb30BaHNA HAbOPOB AaHHbIX, pa3MeLlEeHHbIX B
OTKPbLITOM A0CTyne ANA 03HAKOMJIEHUA CTYAEHTOB C NPUMEPaMU peLlleHns
byHAAMEHTaIbHbIX Npobaem coBpeMeHHON GU3UKN U aCTPODU3UKM C MOMOLLbIO
\aJ'II'OpMTMOB MaLIMHHOIo obyyeHuns. y
PaboTta c patacetamm, paCCMOTPEHHbIMU B Npmumepax, bbiia anpobupoBaHa B A
PaMKaXx KypcoBoro rnpoektuposaHuna B 2020-2021 roay. B 2021-22 ropax
NpaKTUYecKne paboTbl Ha OCHOBE 3TUX AAHHbIX BKAOYEHbI B NPOrpammy
NPaKTUKYyMa No AncumnnianHe «BoluncnntenobHaa pusmkar.

J




CIMACUBO 3A
BHUMAHWE!

N 3TO mbog cucmeMa MawuHHozo odyteHus?

Azal Bblcblnaewb JaHHble & amy
SoNnbUWyto Ky'ty AUHeUHoUu anzedpbl,
d NOMOM C gpyzol CMOpPOHbl
codupaeuwb ombemol.

A ecAau ombBembl HebBepHble? )

npoCMo nepeMeuwau Kyey,
NoKa oHU He CMmdaHym
bblepaggemb npadunbHo.




