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# Modens MLP ¢ max_tter-100
€1£.160 = MLpClassifier(hidden_layer_sizes=(16,), activations'relu’, max_iter=100, randon_statesd2)
16160, £3¢(x_train, y_train)

print("0rser (sax_iter-100):")
print(classification_report(y_test, c1f_100.predict(X_test)))

orier (max_iter-100):
precizion  recall fi-scare  suppart

accuracy .0 N
macro e 030 0
weighted avg o0 o

€:\Users\leviineural-1ab\ .venv\Lib\site-packages\sklearn\naural_network\_multilayer_perceptron.py:785: ConvergenceMarning: Stochastic Optimizer: Maximum
Sterations (109) reached and the optirization hasn't converged yet.
warnings.warn(
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# Modens MLP ¢ max_tter-2560

relu’, max_iter=2560, randon_state=i2)

print("Orser (vax_iter-2500):")
print(classification_report(y_test, c1f_2500.predict(x_test)))

orser (max_iter-2500)
precision  recall fi-scare  suppart

accuracy .07 N
macro e 007 o
weighted avg ol07 o
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2. CamocTosTenbHoe 3aaaHue: Gaussian Process Classification (GPC)

Bui6par npumep s pasena Gaussian Process: itpsy/sclitearm.ora/stable/auto_examples/gaussian_process/plot gpe_iishtm|

Uens:

lpuicHuTs GPC Ha CreHepYPOBHKOM ASTCETE W PEasHOM AaTaceTe ¢ OpenML.

From sklearn.gaussian_process inport GaussianprocessClassifier
From sklearn. gaussian_process .kernels import RBF

From sklearn. datasets import sake_moons

From sklearn. preprocessing import Standardscaler

# renepauus cusmenuseckozo domacena
X_gen, y_gen = nake_moons (n_sasples=208, noise=0.2, randos_statesi2)

# Macumasuposanue
scaler - Stancardsealer()
Xgen_scaled

cater. Fit_transforn(X_gen)

Print(+"Crenepuposansult gatacer: [X_gen_scaled. shape)”)

Crenepuposamh paracer: (208, 2)

# Busyanusauus ceenepupodamsx dansx.
Pt Figure(Figsize=(s, 6))

P1t.scatten(x_gen_scaledly_gen == 6, 8], X_gen_scaledly_gen
P1t.scatten(x_gen_scaledly_gen == 1, 8], X_gen_scaled[y_gen
PIE. t1t1a("Crenepuposansl avacer (sake_noons)")
PE.xlabel (“pwavak 17)

PE.ylabel (“Npuavak 27)

P1t.Tegend()

pE.show()

“blue’, labels"Knace ')
knace 1)

CrenepuposanHii aatacer (make_moons)

® Knacco
® Knaccl

Mpuanak 2

puswar 1

# Osyense GoC
Kernel = 1.6+ f8F (Lengeh_sca3

)
g = GaussianprocessClassiFier(kernel=kernel, rando_state=d2)
gpc. F1x(x_gen_scaled, y_gen)

Print(FTowmocr xa obyamie suGopke: (gpc. scors(X_gen_scaled, y_gen):.36)%)

TowsocTs ua obywansen suBopKe: 0.958 o
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3. GPC Ha peanbHOM aatacete ¢ OpenML T

From sklearn.datasets import fetch_opennl
From sklearn.preprocessing mport Standardscaler, Labelencoder
From sklearn.model_selection import train_test_split

From sklearn.gaussian_process inport GaussianprocessClassifier
From sklearn. gaussian_process kernels inport RBF

From sklearn.metrics isport classification_report

# Sazpyana damacena Iris c Opentt.
X_real, y_real - fetch_openml(nsme-"iris", version-1, return_x

e, 33_frane-false)

# Npeotpasyen capoxoBee memwu 8 ucra
1e - Labelncoder()
y_rea - le.fit_transforn(y_real)

scaler - Standardscaler()
X_real_scaled - sealer.fit_transforn(X_resl)

print(f*Pesnusui aavacer Iris: (X_real_scsled.shape)")

# Pastuenue wa train/test
Xr_train, Xr_test, yr_train, yr_test
X_real_scaled, y_resl, test size:

rain_test_splic(
., randon_statesi2

)

# Osyense GoC
Kernel = 1.6 + RS (length_scales1.6)
gpc_resl - GaussianprocessClassiier(kerns)
gpc_real. Fit(xr_train, yr_train)

el randos_stat

print(“orsgr GPC ka Iriz (OpendL):")
print(classification_report(yr_test, gpc_real.predict(xr_test)))

Peanuwuit garacer Iris: (150, 4)
orues GPC na Iris (OpenhL).
precizion  recall fi-scare  suppart

accuracy 1e0 2
mcroavg 188 10 les 2

weightes v 1ee  1ee  1es 2
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4. nTepnpeTauua pesynsTatos

MLPClassifier (uHorocnoiibii nepuentpon):

Mlou max ter=100 1 500 10gens e Cowracs — T04HOCTS Hi3KER
Mlou max ter=2500 wogens cownacs — 1owrocrs 100
BBOR: 477 CXOAUMOCTH HEFPOCETH HYXCHO AOCTATONHOE KOTUIECTEO 310X

‘Gaussian Process Classifiation (GPO):

BEpORTHOCTHBI METOR KABCCHOMKaLN 12 OCHOBE BaiECOBCKOD MOAKOAR

* Xopowo pasoTaeT ra reBonsw aaTacerax I — 150 08pas0E)

Mokasan TourocTs 0.97 v pearsron aracere.

Cpasnenve meronos:

MLP Tpesyer noa6ops wcna 3ok n spruTentyps
‘GPC e TpeSye KacTpon dACa WepaLii
1063 METOR2 MORXOAAT AT 33424 KIBCCHOHKALIA UPHCOE

Mpaxruseckas suaummocrs:

Tlonyereie »a8sIK TDUNERINEI 475 DEWIEF DERTsHX 33034 KIBCADALIA

Sclkit-learn npeOCTaBNZeT YAOBHaIA HITEPOSIC 473 SHICTPOTO MPOTOTHTMPOSa WA NORErEH
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1evik@DESKTOP-GBIGPES MINGW64 ~/neural-lab (main)
§ cd ~/neural-Tab
C.ven)
TevikeDESKTOP-GBIGPES WINGWE4 ~/neural-Tab (main)
5 git add .
warning: in the working copy of 'weeka_scikit_learn.ipynb’, LF will be replaced
by CRLF the next time Git touches it
C-ven)
TevikeDESKTOP-GBIGPES WINGWE4 ~/neural-Tab (main)
5 git status
on branch main
Changes to be committed:
(use "git restore --staged <files..." to unstage)
new File:  weekd_scikit_learn.ipynb

(.venv)
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1evik@DESKTOP-GBIGPES MINGW64 ~/neural-lab (main)

§ git commit -m "fobasnen HoyTByx C MLP u GPC amanuso”
[main 1df8efb] fobasnen HoyTbyx c MLP 1 GPC amanu3ou

1 file changed, 416 insertions(+)

Ccreate mode 100644 weekd_scikit_learn. ipynb

Coveny)
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1evik@DESKTOP-GBIGPES MINGWG4 ~/neural-Tab (main)
$ git remote add origin https://git.vyatsu.ru/stud203817/neural-1ab.git
C-veny)

TevikeDESKTOP-GBIGPES MINGW64 ~/neural-lab (main)

$ git push -u origin main

Enumerating objects: 8, done.

Counting objects: 100% (8/8), done.

Delta compression using up to 28 threads

Compressing objects: 100% (7/7), done.

Writing objects: 100% (8/8), 32.21 KiB | 8.05 MiB/s, done.

Total 8 (delta 1), reused 0 (delta 0), pack-reused 0 (from 0)
Processing 1 references

To https://git.vyatsu.ru/stud203817/neural-1ab. git
* [new branch] main - main
branch 'main’ set up to track ‘origin/main’.
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B stud203817 / neural-lab N | Ofepecmcrewm | 1 fyButpawioe 0 ¥ dopoym O

<>kKon 3agaun 11 3anpoceiva cmsrme @ feiicrens @ Makersr [ Mpoexrt  © Penvasi M Bukm A Actuerocts  Hacrpoiiku

PeaakTuposars TeaThuecKie MeTKH

O 2 xommuros ¥ 1eenaa oTen S s6 kB
¥ main - 11 Mepeiitu k paitny  JloGaewTs daiin ~ Search code... [e} - SSH  hitpsy/gitvyatsu.ru/stud203817/neural-lab.git Q@ -
{8 r1onos Nes Anexceesuu | 1dfsetbert | floSaanen HoyEyx c MLP u GPC awanvsom 1 muHyTy Hasan
O gitignore Whuumanuzauus npoekra neural-lab 17 MuhyT Hasan
O READMEmd Whuumanuzauus npoekra neural-lab 17 MuhyT Hasan
[ requirements.txt Whuumanuzauus npoekra neural-lab 17 MuhyT Hasan
[ week4 scikit learn.ipynb. Blobasnen HoyTEYK ¢ MLP 1 GPC aHanmsom 1 MuyTy Hazan
Ty
] README.md z
Pa6ota N24

VickyCCTBeHHbIE HETipOHHBIE CETU: NepBbie Wwark

* Scikit-learn MLPClassifier
* Gaussian Process Classification

o [laracer Iris + OpenML
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1evik@DESKTOP-GBIGPES MINGW64 ~/neural-Tab (main)
$ cd ~/neural-Tab

C-veny)

TevikeDESKTOP-GBIGPES MINGW64 ~/neural-lab (main)
$ git add .

Cveny)

TevikeDESKTOP-GBIGPES MINGW64 ~/neural-lab (main)
s git status

on branch main

Your branch is up to date with ‘origin/main’.

nothing to commit, working tree clean
C.venv)
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1evik@DESKTOP-GBIGPES MINGWG4 ~/neural-Tab (main)
i ‘HoBasnen HoyTByx C MLP u GPC ananuson”

Your branch is up to date with ‘origin/main’.

nothing to commit, working tree clean
C.venv)
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1evik@DESKTOP-GBIGPES MINGW64 ~/neural-lab (main)

$ git remote add origin https://git.vyatsu.ru/stud203817/neural-1ab.git
error: remote origin already exists.

C-venn)

TevikeDESKTOP-GBIGPES MINGW64 ~/neural-lab (main)

$ git push -u origin main

branch 'main’ set up to track ‘origin/main’.

Everything up-to-date

C.venv)
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TevikeDESKTOP-GBIGPES MINGHE4 ~
S cd ~

1evikeDESKTOP-GEIGPES MINGH6S ~
$ mkdir neural-lab

1evikeDESKTOP-GBIGPES MINGH6S ~
$ cd neural-lab

1evikeDESKTOP-GEIGPES MINGH64 ~/neural-Tab
$ python -m venv .venv

source .venv/scripts/activatesource .venv/Scripts/activate
TevikeDESKTOP-GBIGPES MINGH64 ~/neural-lab

$ source .venv/scripts/activate

C.venv)
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Successfully installed MarkupSafe-3.0.3 anyio-4.13.0 argon2-cffi-25.1.0 argon2-c
FFi-bindings-25.1.0 arrow-1.4.0 asttokens-3.0.1 async-1ru-2.3.0 attrs-26.1.0 bab
e1-2.18.0 beautifulsoup4-4.14.3 bleach-6.3.0 certifi-2026.4.22 cffi-2.0.0 charse
t_normalizer-3.4.7 colorama-0.4.6 comn-0.2.3 contourpy-1.3.3 cycler-0.12.1 debug
py-1.8.20 decorator-5.2.1 defuseduml-0.7.1 executing-2.2,1 Fastjsonschema-2.21.2
fonttools-4.62.1 fadn-1.5.1 h11-0.16.0 httpcore-1.0.9 httpx-0.28.1 idna-3.13 ip
ykernel-7.2.0 ipython-9.13.0 ipython-pygments-Texers-1.1.1 isoduration-20.11.0 j
edi-0.20.0 jinja2-3.1.6 joblib-1.5.3 jsons-0.14.0 jsonpointer-3.1.1 jsonschema-4
126.0 jsonschema-specifications-2025.9.1 jupyter-client-8.8.0 jupyter-core-5.9.1
jupyter-events-0.12.1 jupyter-Isp-2.3.1 jupyter-server-2.17.0 jupyter-server-te
riinals-0.5.4 jupyterlab-4.5.7 jupyterlab-pygments-0.3.0 jupyterlab-server-2.28.
0 kiwisolver-1.5.0 Tark-1.3.1 1iac-arff-2.5.0 matplot]ib-3.10.9 matplotlib-inlin
e-0.2.1 minio-7.2.20 mistune-3.2.0 nbclient-0.10.4 nbconvert-7.17.1 nbformat-5.1
0.4 nest-asyncio-1.6.0 notebook-shim-0.2.4 numpy-2.4.4 openml-0.15.1 packaging-2
6.2 pandas-3.0.2 pandocfilters-1.5.1 parso-0.8.7 pillow-12.2.0 platforndirs-4.9.
6 prometheus-client-0.25.0 prompt_toolkit-3.0.52 psutil-7.2.2 pure-eval-0.2.3 py
arrow-24.0.0 pycparser-3.0 pycryptodome-3.23.0 pygnents-2.20.0 pyparsing-3.3.2 p
ython-dateutil-2.9.0.post0 python-json-logger-4.1.0 pywinpty-3.0.3 pyyaml-6.0.3
py2mq-27.1.0 referencing-0.37.0 requests-2.33.1 rfc3339-validator-0.1.4 rfc3986-
validator-0.1.1 rfc3987-syntax-1.1.0 rpds-py-0.30.0 scikit-Tearn-1.8.0 scipy-1.1
7.1 send2trash-2.1.0 setuptools-82.0.1 six-1.17.0 soupsieve-2.8.3 stack_data-0.6
3 terminado-0.18.1 threadpoolct]-3.6.0 tinycss2-1.4.0 tornado-6.5.5 tqdn-4.67.3
traitlets-5.14.3 typing-extensions-4.15.0 tzdata-2026.2 uri-tenplate-1.3.0 urll
1b3-2.6.3 wewidth-0.7.0 webcolors-25.10.0 webencodings-0.5.1 websocket-client-1.
9.0 xmltodict-1.0.4

[rotice] A new release of pip is available: 26.0.1 -> 26.1
ot o5 o updates runs pthonenc v sl e
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1evik@DESKTOP-GBIGPES MINGW64 ~/neural-lab
$ git init
Initialized empty Git repository in C:/Users/levik/neural-lab/.git/
Cvenv)
Tevik@DESKTOP-GBIGPES MINGW64 ~/neural-Tab (main)
$ git add .
warning: in the working copy of .gitignore’, LF will be replaced by CRLF the ne
Xt tine Git touches it
warning: in the working copy of 'README.md’, LF will be replaced by CRLF the nex
£ tine Git touches it
C.venv)
1evik@DESKTOP-GBIGPES MINGW64 ~/neural-Tab (main)
$ git commit 'Mhuumanusauws npoexta neural-Tab”
[main (root-commit) 834e35d] Mmuumanmsauma npoekta neural-lab
3 files changed, 121 insertions(+)
‘create mode 100644 .gitignore
create mode 100644 READVE.nd
create mode 100644 requirements.txt
C.venv)
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W weeka scikiteamipyno @ | +

B+ X000 »mc

Pa6ota N24: MickyccTBeHHble HelipOHHbIe CeTh

coce

ABT0p: Morios fles Arexceesis, rpyna MKT6-2301-04.00

Llenb 3agaun

B eython (pyrere)

(O3HaKOMITSCA C 6330851 NPHALIUMBNH ROCTPORKMA HEipORKsiX cereli Mcnons30saTs MLPClassfer w3 SCKt-arn 413 KAaCCHOMKaLU UDHCOS. MpANES TS Gaussian

Process Classfication Ka CreepHPOSaHHON U PealloHoM AaTaceTax.

saport. nunpy as np.

saport pandas as pd

Smport matplotin.pyplot 35 plt
From sklearn.datasets import load_irds
From sklearn.model_selection import train_test_split
From sklearn.neural_netuork isport MLPClassifier
From sklearn.metrics isport classification_report

print(“Bntnuareics 33rpyxenst”)

s —

1. BasoBas HelipoceTb: MLPClassifier Ha aaTacere Iris

# Sazpyaa u pasbuesue dawx
X,y = load_iris(return_x_y-True)

X_train, X_test, y_train, y_test = train_test_split(X, y,

print('06ysaosas ss6opca
print(f*Tecrosan suopca

[ ————

(120,
Tecrosan subopea: (30, 4)

(x_tratn. shape) )

(x_zest.zhape)")

Pl

# Modens MLP ¢ max_tter-se0

C1F - MLPClazedfien(hidden Layer_sizes=(16,), activation-'rely’, max_iter-509, random_stste-42)
1F.fit0train, y_trsin)

print("0rser (vax_iter=50):")

print(classification_report(y_test, clf.predict(x_test)))

orer (rax_iter=560)

precision
accuracy
macro v 0.95
eightes vg @94

€:\Users\leviKineural-1ab\ .venv\Lib\site-packages\sklearn\naural_network\_multilayer_perceptron.py:785: ConvergenceMarnir
iterations (509) reached and the optirization hasn't converged yet.

warnings.varn(

recall

.

suppore

test_size=0.2, randon_state=a2)





