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3AO0AYA MALUMHHOI' O OBY4EHUS

NocTpoeHne Mogenen Ha OCHOBE BXOAHbIX AaHHbIX, CTOCO6HbIX veansnip KMeanS Agglameratve N W
«0606L1aTb» 3TU BXOAHbIE lAHHbIE Classification

Fuzzy C-Means

Logistic Regression
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REINFORCEMENT
LEARNING

Linear Regression

Apriori
Polynomial
Regression

Ridge/Lasso
Regression

CLASSICAL
LEARNING

MACHINE

Random Forest

ENSEMBLE

{9?} 3apava knactepusaumnm
ME THODS

enetic - i 5
algenthis i Boosting) *CBoo%t
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Recurrent
Neural Networks
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Gererative
Adversarial Networks
(GAN)

LST™M
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3AO0AYA MALUMHHOI' O OBY4EHUS

&2 INnHeiHble Mopenm
&2 BeposTHOCTHbIE MOAENM

&2 MeTpudeckue MeToab

&2 Pelwalolme nepesbs

&2 HelpoHHble ceTy
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3AO0AYA MALUMHHOI' O OBY4EHUS

CLASS|CAL MACHINE LEARNING

Data is pre-categorized Data is not Labeled
or numerical in any way

SUPERVISED UNSUPERVISED

Divide
Pred ct
a category \ar:dr:ger by Simi La/

ldentify sequences

CLASSI|FICATION CLUSTERING iR

«Divide the socks by color» «Split u Ptg r:thgcrksC#Oth ng dependencies
ASSOC|ATION
i~ «Find VV\\//hart- clothis Jnoften
REGRESS‘ON ear togethe
«Divide the ties by length» g
| DIMENSION
REDUCTION
(generalization)

«MaKe the best outfits from the given clothes»

////
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y lo[x, A
v X Xaw X A

Y, = =[x,.x L x=| =T
X Yy, X A
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3AO0AYA MALUMHHOI' O OBY4EHUS

v.id on road old on road now years km rating condition economy +top speed hp torque current price

0 1 535651 798186 3 78945 1 2 14 177 73 123 351318.0
1 2 591911 861056 6 117220 5 9 9 148 74 95 285001.5
2 3 686990 770762 2 132538 2 8 15 181 &3 97 215386.0
3 4 573999 722381 4 101065 4 3 11 197 54 116 2442955
4 5 691388 811335 6 61559 3 9 12 160 53 105 531114.5
995 996 633238 743850 5 125092 1 6 11 171 95 97 190744.0
996 997 599626 848195 4 83370 2 9 14 161 101 120 419748.0
997 998 646344 842733 7 86722 1 8 9 196 113 89 405871.0
998 999 535559 732439 2 140478 - 5 9 184 112 128 74398.0
999 1000 590105 779743 5 67295 4 2 8 199 99 96 414938.5

1000 rows % 12 columns
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NPOCTEULLAS 3AOAYA MALLMHHOIO
OBYYEHUS — AMHEUHASI PETPECCUS
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OYHKUNS TNMOTEPD

a0

100

%

. L(a.x)=|a(x)-»(x)|_ abCconoTHas oLNbKa;

o Llax)=(a(x)-y(x)) _ KBaZpaTUyYHas oWwwbKa.

Q(n.ff")=%gﬂ(ﬂ--ﬂ)
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OYHKUNS TNMOTEPD

50 - o Llax)= |"( “‘)'."(-“)’ - abcontoTHaga owmobKa;
N o Llax)=(a(x)-y(x)) _ KBafpaTUYHas oLIMNBKa.
3D =
20 4
1 i
O(ax)=32 L(ax)
) 1
: -0 40 60 80 100

— () =enig O X
\\



X MOEAS
HEMHOI O INPO NMPU3HAKU B AUHEUHDBIX MO EA

Slx)=1
flx)=x
flx)=x

000000

Folx)=a"

alx)=1-8+x-8+ X Ho+ 4 -6

\\\




BUHAPHAS KAACCUDOUKAL S

Kmacc 1 Kmacc 2




BUHAPHAS KAACCUDOUKAL S




HEMHOI' O O BEPOSITHOCTHOM NOAOXOAE

[oxon Hannume Hanuune Yucno getein | Bosepart
KNNb4 paboThl KpeouTa

10 000 1 1 2 1

10 000 1 1 2 -

10 000 1 1 2 -

10 000 1 1 2 1

10 000 1 1 2 -

10 000 1 1 2 1

15000 1 O 3 -

15000 1 0 3 -

15000 1 O 3 -

15000 1 O 3 -

15000 1 O 3 -

15000 1 0 3 1

/

a(x.co)= sign| <(~‘.1 .1')!

Plv|x.m)

v=[10 000, 1.1.2]"

0.5

L3
Plyv=+l|x.w)=—
- | ) 5

Plv=-1|x.0)=1-Ply=+1|r.@)=1-0.5=0.5

@, =argmax P(y|y.o)

P( Sy | oo, ) = [ T P2 5,00

log L) = E log P(v; | x,.0) — max

Ola.x')= E Lix.o)= —E log P(y, | x,.) — min
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O METPUYECKUX METOAX
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O METPUYECKUX METOAX
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HEMHOI' O NTPO KAACTEPU3ALHIO
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K-means

llar 6



HEMHOI' O NTPO KAACTEPU3ALHIO

K-means
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PELLUAIOLLIVE [EPEBDSI

Alx)

f2(x)

S (x)

Niobur Python

[D —ue mrobuT Pyvthon
N ll —meobur Python
[D —ne meoout "Kyer-pv [Tanga"
11 — neobut "Kyur-py [langa"

[D — He TEpPIINT MaTeM aTHEY

ll — TEpPIINT MATEMATHEY

TepnuT maTtemaTuky

WwaHc ann
Data Science

Rix)= fix)~fx) — npocto mporpaM MICT
R(x)=Alx)nfi(x)

— CBOH



PELLUAIOLLIVE [EPEBDSI
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PELLUAIOLLIVE [EPEBDSI
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PELLAIOLWME OEPEBbS — BYTCTP3I1 U BOI'T UHI

Obyyatouian BbibopKa
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PELLAIOLL

ME OEPEBbS — BYTCTP3I U BT UHI

OaHo pepeso raybumon 2
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PELLUAIOLLME OEPEBbS — BYCTUHI
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XOPOLUME UCTOYHUKU OAS \
CAMOCTOSTEABHOI' O U3YYEHWSI

https://proproprogs.ru/ml
https://stepik.org/course/209247/

https://girafe.ai/main

https://github.com/girafe-ai/ml-course

https://www.youtube.com/watch?v=aircAruvnKk&list=PL ZHQObBOWT
QDNUGR1_67000Dx_ZCJB-3pi

KHura Mathematics for machine learning (Marc Peter Deisenroth, A.
|do Faisal, Cheng Soon Ong)

!


https://proproprogs.ru/ml
https://stepik.org/course/209247/
https://girafe.ai/main
https://github.com/girafe-ai/ml-course
https://www.youtube.com/watch?v=aircAruvnKk&list=PLZHQObOWTQDNU6R1_67000Dx_ZCJB-3pi
https://www.youtube.com/watch?v=aircAruvnKk&list=PLZHQObOWTQDNU6R1_67000Dx_ZCJB-3pi
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