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YTto Takoe malinHHoOe obyueHue
OcHoBHble Tunbl 3aaa4 ML
Tanbl MalWMHHOro obyyeHuns
Scikit-learn

NepBaa ML-mopgenb

OueHKa pe3ynbraTta



1o 3a8epuweHutro ypoKa Bel 6yoeme 3Hames:

1. KaK ycTpoeH nosiHbiX Npouecc MalwmnMHHOro obyueHus;

2. Yem otamualotca KnaccudpuKauusa, perpeccma u
Knacrepusauus;

3. 3auyem pas3penAaTtb AaHHble Ha 06yyaloLyI0 N TEeCTOBYIO
BbIOOpPKM;

4. KaK obyuntb mogenb ¢ nomoulbto Scikit-learn;

5. KaK noayuyntb NnporHo3 n oueHunTb KauyecTBo Mmoaenu.



Ymo makoe mawuHHoe obyyeHue?

MawunHHoe obyyeHue (ML) — noaxon, npu KOTOPOM MOAENb
obyyaeTca Ha AaHHbIX, BbIABAAET 3aKOHOMEPHOCTU U UCNONb3YET

X AN NPOrHO3UPOBAHMUA.

.= I O6yueHue Mopgenb
[aHHble + I Q‘ I @
npaBuJibHbi€ OTBETbI Mogenb HaxoanT
3aKOHOMEPHOCTH
(MpuMepbl U MeTKK) g el O6yueHHas Mopenb
Mopenn MNpeackasaHue

. HoBble gaHHble
- (6e3 NpaBMIIbHbIX —" q
S — Pesynbrar

OTBETOB) =

O6yuyeHHasa Mogenb

Artificial Intelligence Machine Learning

(MckyccTBEHHbIN UHTENNEKT) C ﬁg (MawwumrHHoe obyyeHue)

LLinpokas o6nacTb: METOABI M CUCTEMDI, MNMopMHoxecTBO UW: Mopenu, KoTopble
KOTOPbl€ UMUTUPYIOT YesioBeYECKUN UHTeNNeKT 06yqa|o1'c;| Ha AaHHbIX




OCHOBHble 334341 MALWMHHOTO O6Y'~1€HMFI

Knaccudukauma:

M pPencCKa3aTb KaTEroputo

Mpumep: Spam / Not Spam

Tun 3agauun

Perpeccus:

[NpeackasaTb
4YymcnoBoe 3HayeHune

MNpumep:
XapaKTeEPUCTUKN =
LleHa

BbIOOp anroputma

Knacrepusauusa:

Hantu rpynnbl NOX0XKMX 06 bEKTOB

Mpumep: Knnentol - Mpynneol

BbIOOP METPUKM




3Tanbl MalLWMHHOIO 0by4yeHwUs

MoparoToBKa AaHHbIX

4

PaszpeneHue Train / Test

2

Bbi6op mogenu

2

O6yyeHue
Fit()

2

MNMpepckasaHue
.predict()

¥

OueHka mogenu

Ba3oBbin ML pipeline




Scikit-learn — 6ubnanotexka mawmnHHOro obyveHuna ana Python

e Classification
* Regression

¢ Clustering y_pred = model.predict(X_test)
* Preprocessing

* Model Selection
e Evaluation

model.fit(X_train, y_train)

model.score(X_test, y_test)




[laHHble ana moaenn: Xny

Ucnonb3yem BcTpoeHHbIM Iris Dataset:
from sklearn.datasets import load_iris
iris = load _iris()

X =iris.data
y = iris.target

print(X.shape) # (150, 4)
print(y.shape) # (150,)

X — npusHaku (features)
e sepallength
sepal width
petal length
petal width

Yy — uenesan nepemeHHasn (target)
* Setosa

* Versicolor

* Virginica



PasneneHune AaHHbIX: Train un Test

[ TRAIN — 80% J [ TEST — 20% ]

a O6yuyeHue MpoBepka
£} wmopenu MoAenu

from sklearn.model_selection import train_test_split

X_train, X_test, y_train, y_test = train_test_split(
Y
test_size=0.2,
random_state=42

)

# Test — paHHbIe, KOTOpPble Mogenb He BUAUT Npu 0byyeHuu.



Oby4yeHue mogenu

from sklearn.neighbors import KNeighborsClassifier

model = KNeighborsClassifier(n_neighbors=3)

[ X_train + y_train ]
model.fit(X_train, y_train) l

=8

n_neighbors=3 = yuntbiBaem 3 6anKanLINX 06BbEKTA




[lony4yaem npeacKkasaHue

y_pred = model.predict(X_test)

Mopgenb

[ X_test O6yueHHasn y_pred J

print(y_test[:5])
print(y_pred[:5])

fit() > oby4yeHune
.predict() - nporHos



OueHKa moaenu

from sklearn.metrics import accuracy_score
accuracy = accuracy_score(y_test, y_pred)

print("Accuracy:", accuracy)

Knaccmndpukauma:
* Accuracy

* Precision

* Recall

* Fl-score

Perpeccwus:
* MSE
° R2

MeTpuKa BbiIbBMpaeTcs B 3aBUCUMOCTU OT 3aJa4M.



[lepBaa ML-moaensb: Becb npouecc

&=
DATA

X+y

TRAIN / TEST
Train — 80%
Test — 20%

MODEL
(Hanpumep,
Linear Regression,
Random Forest)

FIT

(obyueHue)

PREDICT
(.predict())

SR

EVALUATE
(MeTpuku:
accuracy, MAE,
nT.0.)

ML pipeline



[lepBaa ML-mopens: Koa,

from sklearn.datasets import load_iris

from sklearn.model_selection import train_test_split
from sklearn.neighbors import KNeighborsClassifier
from sklearn.metrics import accuracy_score

iris = load_iris()
X, y = iris.data, iris.target

X_train, X_test, y_train, y_test = train_test_split(

X, y, test_size=0.2, random_state=42

)

model = KNeighborsClassifier(n_neighbors=3)
model.fit(X_train, y_train)

y_pred = model.predict(X_test)

print(accuracy_score(y_test, y_pred))



3aKn4yeHue

MaluMHHOe obyyeHne — 3TO He TONbKO BbIOop
anroputTma. 3To NnocnenoBaTeNbHbIM NPoLecc ot
NoAroToBKWM AaHHbIX A0 OLEHKW pe3ynbTaTa.
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