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JTIOJATOK A

Bot st TopriBii KpUIITOBATIOTAMU

Jlictunr A.1 — Iporpamuuii kox daiiny cryptobot.py

import os, time, sqglite3, joblib, ccxt, schedule, pandas as
pd, numpy as np

from datetime import datetime, timedelta

from tensorflow import keras

import xgboost as xgb

from hyperliquid.info import Info

from hyperliquid.utils import constants

from eth account import Account

from tensorflow.keras.models import Sequential

from tensorflow.keras.layers import LSTM, Dense, Dropout

from tensorflow.keras.preprocessing.sequence import
TimeseriesGenerator

from sklearn.preprocessing import MinMaxScaler

import necessary functions as n

import dontshare as d

# — mwaAxm

SAVE DIR = r"C:\Users\zheny\Diploma\pythonProject"

DB FILE = os.path.join(SAVE DIR, "trades.db")
LSTM F, XGB F, SCALER F = 'lstm.h5"', 'xgb.pkl"',
'scaler.pkl’

os.makedirs (SAVE DIR, exist ok=True)

# — napameTpu

PAIR='BTC/USDT'; LEV=1; MAX POS=1; ATR SL=1.0
SEQ, EPOCHS, MIN ORDER USD = 30, 25, 10
TF={'1lh':'1h','4h':'4h','1d':'1d"}

binance = ccxt.binance ({'enableRatelLimit': True})

account Account.from key(d.private key)
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# — 0Oasa
def ensure db():

with sglite3.connect (DB FILE) as c:
c.execute ("""CREATE TABLE IF NOT EXISTS trades(

id INTEGER PRIMARY KEY AUTOINCREMENT,
timestamp TEXT, symbol TEXT,asset type TEXT,
action TEXT,side TEXT,gty REAL,price REAL,
pnl pct REAL, reason TEXT)""")
def log trade(sym, act, side, gty, price, pnl, reason):
with sglite3.connect (DB FILE) as c:
c.execute ("""INSERT INTO trades

(timestamp, symbol, asset type,action,side,gty,price,pnl pct, rea

son)

VALUES (2,2,2,2,2,2,2,2,2)""",

(datetime.utcnow () .isoformat (timespec="'seconds'),

sym, 'crypto',act,side,gty,price,pnl, reason))

ensure db ()

# i1xnzouxaTopwm

ema=lambda s,sp:s.ewm(span=sp,adjust=False) .mean ()

def rsi(c,w=14):
d=c.diff(); g=d.clip(lower=0); l=-d.clip (upper=0)

rs=g.ewm(alpha=1/w,adjust=False) .mean () /l.ewm(alpha=1/w,adjust

=False) .mean () .replace (0, np.nan)
return 100-100/ (1+rs)
def macd (c) : f,s=ema(c,12),ema(c,26); m=f-s; return

m, ema (m, 9)
def atr(h,1l,c,w=14):
pc=c.shift(); tr=pd.concat ([h-1, (h-pc) .abs (), (1-
pc) .abs()],axis=1) .max (axis=1)

return tr.ewm(alpha=1/w,adjust=False) .mean ()
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def bb(cl,w=20,k=2):
ma=cl.rolling(w) .mean () ; sd=cl.rolling(w) .std();
return matk*sd, ma-k*sd
mvap=lambda
df,w=20: (df .close*df.volume) .rolling(w) .sum () /df.volume.rollin

g(w) .sum()

# onmani
def fetch(tf,days=120):
since=int ( (datetime.utcnow () -
timedelta (days=days)) .timestamp () *1000)
rows=1[]
while True:
batch=binance.fetch ohlcv (PAIR,TF[tf],since,1000)
if not batch: break
since=batch[-1][0]+1; rows+=batch

if len(batch)<1000: break

df=pd.DataFrame (rows,columns=['ts', 'open', 'high', "low', '"close'
, 'volume'])

df.ts=pd.to datetime(df.ts,unit="'ms"'); return
df.set index('ts').astype (float)

def add ind(df, tag):

df[f'rsi {tag}']=rsi(df.close)

m, ms=macd (df.close) ; df [f'macd {tag}']=m;
df [f'macd sig {tag}']=ms

df[f'atr {tag}']=atr(df.high,df.low,df.close)

up, lo=bb (df.close) ; df [f'bbu_ {tag}']=up;
df [f'bbl {tag}']=lo

df [f'mvap {tag}']=mvap(df); return df

def master (days=120) :
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dfs={tf:add ind(fetch(tf,days),tf) for tf in
('1h',"4h','1d")}
base=dfs['1lh']
for tf in ('4h','1d"):
cols=[c for c in dfs[tf] if c not in

('open', "high', 'low', 'close', 'volume"') ]

base=pd.merge asof (base,dfs[tf] [cols].sort index(),

left index=True,right index=True,direction='backward"')

return base.dropna ()

# — ML

def train():
df=master (120); feats=list (df.columns)
sc=MinMaxScaler () .fit (df [feats]);

X=sc.transform(df [feats])

gen=TimeseriesGenerator (X,X[:,0],length=SEQ,batch size=32)

lst=Sequential ([LSTM(64, return_ sequences=True, input shape=(SEQ
,len (feats))),
Dropout (0.3) ,LSTM(32) ,Dense (1) 1)
lst.compile ('adam', 'mse');

lst.fit (gen, epochs=EPOCHS, verbose=0)

xgbm=xgb.XGBClassifier (n_estimators=300,max depth=6,learning r

ate=0.05,

subsample=0.8, colsample bytree=0.8,eval metric='logloss') .fit(
df [feats].iloc[:-1], (df .close.shift (-
1)>df.close) .astype(int) [:-1])

lst.save (os.path.join (SAVE DIR,LSTM F))
joblib.dump (xgbm,os.path.join (SAVE DIR,XGB F))
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joblib.dump (sc ,os.path.join (SAVE DIR,SCALER F))
return lst,xgbm, sc
def load or train():
try:
return
(keras.models.load model (os.path.join (SAVE DIR,LSTM F)),
joblib.load(os.path.join (SAVE DIR,XGB F)),

joblib.load(os.path.join (SAVE DIR, SCALER F)))
except: return train()

lstm,xgb clf,scaler = load or train()

# — curHan
last sig=None
def gen sig(df):
global last sig,lstm,xgb clf,scaler
try: X=scaler.transform(df[scaler.feature names in ])
except: lstm,xgb _clf,scaler=train();
X=scaler.transform(df [scaler.feature names in ])
lstm s=1 if lstm.predict (X[-SEQ:].reshape (1, SEQ, -
1) ,verbose=0) [0,0]>X[-1,0] else O

xgb s
=int (xgb clf.predict(df[scaler.feature names in ].iloc[-
1:].values) [0])

fin =1 if (lstm s+xgb s)>1 else O

return None if fin==last sig else fin

# — 0ot

cur_sl=None; cur dir=None

def bot () :
global last sig,cur sl,cur dir
print (datetime.utcnow() .strftime ('SF %T'),"tick")
df=master (90); atr=df.atr 1lh.iloc[-1]; sig=gen sig (df)

pos=n.get position andmaxpos ('BTC',account,MAX POS)
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in pos,long f,entry=pos[l],pos[6],pos[4]

# ATR-stop
if in pos and cur_ sl:
ask,bid, =n.ask bid('BTC'); mkt=bid if long f else
ask
if (long f and mkt<=cur sl) or (not long f and
mkt>=cur_ sl):
log trade ('BTC',"CLOSE","LONG" if long f else
"SHORT",
abs (pos[2]),mkt,pos[5], "ATR-stop")
n.kill switch('BTC',account);

cur sl=cur dir=None; in pos=False

# HeMae HOBOTO CUTHAJY — HI1UOTO HEe POBUMO

if sig is None:

return
want long = (sig == 1)
last sig = sig
# — gKWO [OBMIL1E BXe €

if in pos:
# DmpoTuUIIexXHUN CUTHAJ — 3akpuBaeMo, BE3 BinxkpurTs

if (want long and not long f) or (not want long and

long f):
n.kill switch('BTC', account)
log trade('BTC',"CLOSE","LONG" if long f else
"SHORT",
abs (pos[2]),entry,None, "opposite-
signal")

cur dir=cur sl=None
return # BimxpmBaemoch Jmume konm Oymemo flat Ha

HAaCTyYyIIHOMY TiKy
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account)

ask

"SHORT",

# — BiokpmBaeMmo HOBY nosmuuin (Mm flat i e curnHam)
. size = n.calculate position size('BTC', LEV,
ask,bid, =n.ask bid('BTC'); px=bid 1if want long else

if size*px < MIN ORDER USD:
log trade('BTC',"SKIP","LONG" if want long else

size,px,None, "too-small"); return
n.limit order ('BTC',want long,size,px,False,account)

log trade('BTC',"OPEN", "LONG" if want long else

"SHORT", size, px,None, "signal")

cur dir = 1 if want long else -1
cur_ sl = px-ATR SL*atr if want long else px+ATR SL*atr
# — scheduler

bot ()

schedule.every (5) .minutes.do (bot)

while True:

try:
schedule.run pending(); time.sleep(5)
except Exception as e:

print ('"ERR', e); time.sleep (30)
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bot nns Topriemi akmisiMu

Jlictunr B.1 — stockbot.py

alpacabot v7.py - NVDA live stream
- norik 1l-xB Gapis =» arperyemo lh / 4h / 1d

- inmuxaTopm: RSI-14, MACD, Bollinger, MVAP

— nporHosu LSTM + XGBoost — ToJlocyBaHHS CMTHAJIiB

from  future  import annotations

import numpy as np, pandas as pd

from dataclasses import dataclass

from datetime import datetime, timedelta, timezone, time

from typing import Dict, Any, Optional, List

# ML-mogmei
from tensorflow.keras.models import load model
import xgboost as xgb

import joblib

# Alpaca SDK

from alpaca.data.enums import DataFeed

from alpaca.data.historical import
StockHistoricalDataClient

from alpaca.data.live.stock import StockDataStream, Bar

from alpaca.data.requests import StockBarsRequest

from alpaca.data.timeframe import TimeFrame

# iMmMmopTr misg SQLite-sioryBaHHSA

import sglite3, os

DB PATH = "trades.db"
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# iuiuianiszauia Bl (cTBopieMo Tabiuili, gKMO 1ix e Hema)
if not os.path.exists (DB PATH) :
open (DB PATH, "w").close()

conn = sglite3.connect (DB PATH, check same thread=False)

cur conn.cursor ()

def ensure db():
with sglite3.connect (DB PATH) as c:
c.execute ("""CREATE TABLE IF NOT EXISTS trades(
id INTEGER PRIMARY KEY AUTOINCREMENT,
timestamp TEXT,symbol TEXT,asset type TEXT,
action TEXT,side TEXT,gty REAL,price REAL,
pnl pct REAL,reason TEXT)""")
def log trade(sym, act, side, gty, price, pnl, reason):
with sqglite3.connect (DB _PATH) as c:
c.execute ("""INSERT INTO trades

(timestamp, symbol, asset type,action,side,qty,price,pnl pct,rea
son)

VALUES (2,2,2,2,2,2,2,2,2)""",

(datetime.utcnow () .isoformat (timespec="'seconds'),
sym, 'crypto',act,side,gty,price,pnl, reason))

ensure db ()

# —— HajlamTyBaHHS
API KEY, API SECRET = "BAIl APT KEY", "BAINl SECRET"
SYMBOL = "NVDA"

feed min, feed day = DataFeed.IEX, DataFeed.SIP
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DAYS MIN = 10 # icTopisa XBUIMHOK
RSI N = 14

WIN MIN, WIN H, WIN 4H, WIN D = 9 000, 120, 40, 400

# ML-3aroTOoBKU

lstm model load model ("models/lstm nvda.h5")

xgb clf = joblib.load("models/xgb nvda.pkl")

scaler = Joblib.load("models/scaler.pkl")

SEQ = 60

feat cols = ['close','volume', 'rsi', 'macd', 'mvap']

# —— IunwxaTopwm

def ema(s,n): return s.ewm(span=n, adjust=False) .mean ()

def rsi(c, n=14):
d = c.diff ()
gain, loss = d.clip(lower=0), -d.clip (upper=0)
return 100 - 100 / (1 + gain.rolling(n).mean ()

rolling(n) .mean () .replace (0, np.nan))

def macd(c, f=12,s=26,s1g=9) :
m = ema(c,f) - ema(c,s)

return m, ema(m,siqg)

def bb(c,w=20,k=2):
ma, sd = c.rolling(w) .mean(), c.rolling(w).std()

return ma+k*sd, ma-k*sd

def mvap (df,w=20) :

return
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/

(df ['close']*df['volume']) .rolling(w) .sum () /df['volume'].rolli

ng (w)

.sum()
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def calc (df) :
out = df.copy/()
if len(out) >= RSI N:
out['rsi'] = rsi(out['close'l])
out['macd'], out['macd signal'] =

macd (out['close'])

else:

out[['rsi', 'macd', 'macd signal']] = np.nan
out['boll up'], out['boll lo'] = bb(out['close'])
out['mvap'] = mvap (out)

return out

# ArperaTop Gapisb
@dataclass
class Agg:
tf: str; ts: pd.Timestamp
open: float; high: float; low: float; close: float;
volume: float = 0.
@classmethod
def start(cls, bar: Bar, tf: str):
return cls(tf,
pd.Timestamp (bar.timestamp) .floor (tf),
bar.open, bar.high, bar.low, bar.close,
bar.volume)
def upd(self, bar: Bar):
self.high = max(self.high, bar.high)
self.low = min(self.low, Dbar.low)
self.close = bar.close
self.volume += bar.volume
def fin(self) -> Dict[str,Any]:
return
{'open':self.open, 'high':self.high, 'low':self.low,

'close':self.close, 'volume' :self.volume}
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# JloTM y KOHCOJIb
def plog(lbl, row):
ts = row.name.tz convert ('UTC') if row.name.tzinfo else
row.name

r = f"{row.rsi:.1f}" if not np.isnan(row.rsi) else '—

m = f"{row.macd:.3f}/{row.macd signal:.3f}" if not

np.isnan(row.macd) else '—'

print (f"[{ts:%Y-%m-%d SH: %M} ] {1bl}
close={row.close:.2f} | rsi={r} | macd={m}")

# IcropwmuHi mani
cli = StockHistoricalDataClient (API KEY, API SECRET)
def fetch(sym, tf, start, feed):
req = StockBarsRequest (sym, tf, start=start, feed=feed,
limit=10 000)

raw = cli.get stock bars(req) .df

return
raw[raw.index.get level values (0)==sym].droplevel (0)
print (" 3aBaHTaxeHHa icTopil ..")
utc now = datetime.now (timezone.utc)
df min = fetch (SYMBOL, TimeFrame.Minute, utc now-

timedelta (days=DAYS MIN), feed min)
df min.index = df_min.index.tz_convert("America/New_York")
df min =
df min.between time ("09:30","16:00") .tz convert ("UTC")
df min = calc(df min.tail (WIN MIN))

hourly =
df min.resample('lh',label="'right',closed="right',offset="'30mi

n').agg(
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{'open':'first', 'high': 'max', '"low':'min"', 'close':"'last"','v
olume':'"'sum'}) .dropna ()

df h = calc(hourly.tail (WIN H))

fourly =
hourly.resample ('4h',label="right',closed="right',offset="30mi

n').agg(
{'open':'"first', 'high':'max', 'low':'min', 'close':'last', 'volum
e':"'sum'}) .dropna ()

df 4h = calc(fourly.tail (WIN 4H))

df day = fetch (SYMBOL, TimeFrame.Day, utc now-
timedelta (days=400), feed day).tail (WIN D)
df day = calc(df day)

# Morix Ta 6ybepu

stream = StockDataStream (API KEY, API SECRET,
feed=feed min)

buf h: Optional[Agg] = None

buf 4h: Optional[Agg] = None

buf day: Optional[Agg] = None
def is close ny(ts): # xinmeub cecii (16:00
NY)
return ts.tz convert ("America/New York").time () ==
time (16, 0)

# ToJsioCyBaHHA CMUI'HAJI1B
def generate signal() -> Optional[int]:

if len(df h) < SEQ: return None

# LSTM

X = scaler.transform(df h[feat cols])
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Istm s = 1 1if 1lstm model.predict (X[-SEQ:].reshape(1l,SEQ, -
1))[0,0] > X[-1,0] else O

# XGBoost

xgb_s = 1int(xgb clf.predict(df h[feat cols].iloc|[-
1:].values) [0])

# RST

rsi last = [df['rsi'].iloc[-1] for df in (df h, df 4h,
df day)]

rsi s = 1 if all(v < 30 for v in rsi last) else 0 if

all(v > 70 for v in rsi last) else None

# MACD

macd Db = all(df['macd'].iloc[-1] >
df ['macd signal'].iloc[-1] for df in (df h, df 4h, df day))

macd sg = 1 1f macd b else 0 if all(df['macd'].iloc[-
1] < df['macd signal'].iloc[-1] for df in (df h, df 4h, df day))
else None

# Bollinger (1lh)

price = df h['close'].iloc[-1]

boll s = 1 if price < df h['boll lo'].iloc[-1] else O
if price > df h['boll up'].iloc[-1] else None

# MVAP

mvap s = 1 if price > df h['mvap'].iloc[-1] else 0 if
price < df h['mvap'].iloc[-1] else None

votes = (v for v in

[lstm_s,xgb_s,rsi s,macd sg,boll s,mvap s] if v is not None]
if not votes: return None

return 1 1if votes.count(l) > votes.count(0) else O

# O0OpobBka KOXHOTO HOBOTO 1-xXB 6apy
async def on min(bar: Bar):
global df min, df h, df 4h, df day, buf h, buf 4h,
buf day
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ts = pd.Timestamp (bar.timestamp)
# xBunmuHUIM DataFrame
df min.loc([ts] =

{'open':bar.open, 'high':bar.high, 'low' :bar.low,

'close':bar.close, 'volume' :bar.volume}

df min = calc(df min.tail (WIN MIN))

# romuuHMI Oydep
h ts = ts.floor('lh'")
if buf h is None: buf h = Agg.start(bar,'lh')
elif h ts == buf h.ts: buf h.upd(bar)
else:
df h.loc[buf h.ts] = buf h.fin(); df h =
calc(df h.tail (WIN H))
buf h = Agg.start(bar,'lh'")

# 4h Oybdep
hd4 ts = ts.floor('4h')
if buf 4h is None: buf 4h = Agg.start(bar, '4h'")
elif h4 ts == buf 4h.ts: buf 4h.upd(bar)
else:
df 4h.loc[buf 4h.ts]
calc(df 4h.tail (WIN 4H))
buf 4h = Agg.start (bar, '4h'")

puf 4h.fin(); df_4h

# meununt Oydep
if buf day is None: buf day = Agg.start (bar,'ld'")
else: buf day.upd(bar)
if is close ny(ts):
df day.loc[buf day.ts] = buf day.fin(); df day =
calc(df day.tail (WIN D))

buf day = None
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# Jor iHOVMKATOP1iB pas Ha XBUJIMHY

plog ("1Im", df min.iloc[-1])

# chopmMyBaTM TOPTOBUM CUTHAI
sig = generate signal ()
if sig is not None:

side = "BUY" if sig else

o°

print (f" {ts:%Y-%m-%d %H
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"SELL"
:$M} — SIGNAL = {side}")

# TODO: stream.submit order(...)

# minmnmcka Ha XBUIMHHI Bapu

stream.subscribe bars(on min, SYMBOL)

print (" Crapr ctpimMmy znjus NVDA (Ctrl-C mns 3ynmHKM) ")

if name == " main ":
try:
stream.run ()
except KeyboardInterrupt:

print ("\n 3ynuHeHO")
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BizyansHuii iHTEpdetic

Jlictunr B.1 — nporpamuwuii koj ¢aitry visual.py
import streamlit as st
import pandas as pd

import sglite3
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from streamlit autorefresh import st autorefresh

import bot2 with db

# ABTOOHOBJIEHHS KOXH1I 15 XBUIMH

st autorefresh (interval=15 * 60 * 1000, key="datarefresh")

# BaBaHTaxeHHa 3 BJ
@st.cache data
@st.cache data
def load data():
conn = sglite3.connect ("trades.db")
df = pd.read sql ("SELECT * FROM trades",
# ©Oes3 parse dates

conn.close ()

# yHidixkyemo: T — mpobin
df ["timestamp"] = (
df ["timestamp"]

.astype (str) # NaT -
.str.replace("T", " ", regex=False)
.mask(lambda s: s == "NaT", None)

None

# ocTaTouHe MEepeTBOPEHHH

conn)

'"NaT'

# nomepTaeMo



df ["timestamp"]

[Iponorxenus nictunry B.1

errors="coerce")

df

df
df

return df

= load data()
crypto = df[df["asset type"] ==
stocks = df[df["asset type"] ==
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= pd.to datetime (df ["timestamp"],

"crypto"]

"stock"]

st.title ("IHTenekTyaslbHa TOproBa cucTema'")

st.caption ("Crarucrtuka 3a nepionm 20.05 — 05.06.2025")

#

st.

[IoTOUHMM CTaH

subheader (" IoTouHuM cTaH 6oTin")

def show latest position(df asset,

label) :

last open = df asset[df asset["action"] ==

"OPEN"] .sort values ("timestamp").iloc[-1]

last close = df asset[df asset["action"] ==
"CLOSE"] .sort values ("timestamp") .iloc[-1]

is open = last close["timestamp"] <

last open["timestamp"]

status = "V noszuuil ({last open['side']l}) 3

{last open['timestamp']}" 1f is open else " [Mosuuia zaxkpura"

st.markdown (f"**{label}:** {status}")

coll, col2 = st.columns (2)

with coll:

show latest position (df crypto,

with col2:

#

show latest position (df stocks,

T'padixk equity

"Bor no xpunti'")

"Bor no akiigax")
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st.subheader (" Kpupa npmubyrxoBocTi")

def equity curve (df asset, label):
df trades = df asset[df asset["action"] ==
"CLOSE"] .copy ()
df trades["pnl pct"] =
pd.to numeric(df trades["pnl pct"], errors='coerce').fillna(0)
df trades["equity"] = 10000 * (1 +
df trades["pnl pct"] / 100) .cumprod ()

st.line chart (df trades.set index("timestamp") ["equity"],
height=200)

col3, cold4d = st.columns (2)

with col3:

st.markdown ("**KpunroraJjwora (BTC)**")
equity curve (df crypto, "BTC")

with cold:
st.markdown ("**Axkuii (NVDA) **")

equity curve (df stocks, "NVDA")

# CraTtmcruka

st.subheader (" 3aranbHa crarmucTUka')

def full stats(df asset, label):
df trades = df asset[df asset["action"] ==
"CLOSE"] .copy ()
df trades["pnl pct"] =
pd.to numeric(df trades["pnl pct"], errors='coerce').fillna(0)
equity final = 10000 * (1 + df trades["pnl pct"] /
100) .cumprod () .iloc[-1] if not df trades.empty else 10000
total = len(df trades)
wins = df trades[df trades["pnl pct"] > 0]

loss = df trades[df trades["pnl pct"] < 0]
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coll, col2, col3 = st.columns(3)
coll.metric (" ¥Ycwroro yron", total)
col2.metric (" MpmbyrxoBux", len(wins))

col3.metric ("30urkoBux", len(loss))
st.markdown (f"### &@inanpuum equity ({label}):
**S{equity final:, .2f}**")

st.markdown ("### Kpunra")
full stats(df crypto, "BTC")
st.markdown ("### Axuii"™)

full stats(df stocks, "NVDA")

# KHOIKa [epeHaBUaHHS

st.subheader (" PyuHe nepeHaruaHHa MozmeJsien")

if st.button (" BanycTurm nepeHaBYaHHA") :
working alpaca withdb.update models ()
bot2 with db.retrain models ()

# Yromu

st.subheader (" Xypnan yron")

def style pnl(val):
if pd.isna(val): return ""

return f"color: {'green' if val > 0 else 'red'}"

styled = df.style.applymap(style pnl, subset=["pnl pct"])
st.dataframe (styled, use container width=True, height=450)



99

JOJATOKT
BinomicTe kBamidikaiiitnoi poooTu
. Hon.
ITo3nauenHs HavimenyBanns : )
BiTOMOCTI
TekCcTOBI JOKYMEHTH
1. [TosicHIOBaJIbHA 3aIIMCKa 99 c.
[H1T1 JOKYMEHTH
2. [Ipe3eHTariifii MaTepiajiu TTAKATIB
[IpizBuime Ta .
IHIIAJIH. Minn. | Jlata
Pospobus JIxypa €.C. Indopmaniiina cucrema s toprismi | Hudp rpyms Ko vanp./crer.
HepeBipHB KynpsisueBa M.C. aKI[IIMH Ta KPUIITOBAIIIOTAMH 3 ITIII-21-2 122
H.xonTp. [Maneesa [LA. BUKOPUCTaHHSAM 1HTEJIEKTYalIbHOTO XHVYPE
3ars. Bonoryxin O.B. aHayli3y PUHKOBUX JIaHUX xadenpa LI




