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JIOJIATOK A
Texcr nporpamu
Base.py:
import cv2
import mediapipe as mp
Import numpy as np
import pickle
Import 0s
import tkinter as tk

from tkinter import simpledialog, messagebox

mp_hands = mp.solutions.hands

hands = mp_hands.Hands(static_image _mode=False, max_num_hands=1,

min_detection_confidence=0.7)

qucia
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mp_draw = mp.solutions.drawing_utils

class KNN:
def __init__ (self, k):
self.k =k
self.coords = np.array([])
self.labels =[]

self.label to int= {} # CaoBHUK JJI1 IEPETBOPEHHS TEKCTOBUX MITOK y

self.int to label = {} # CnoBHUK M1 TIEpPETBOPEHHS YUCEN Y TEKCTOBI

def fit(self, coords, labels):

self.coords = np.array(coords)

unique_labels = sorted(set(labels))
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self.label_to_int = {label: i for i, label in enumerate(unique_labels)}
self.int_to_label = {i: label for label, i in self.label _to_int.items()}

self.labels = np.array([self.label_to_int[label] for label in labels])

def predict(self, samples):
predictions =[]
confidences =[]
for sample in samples:
distances = np.linalg.norm(self.coords - sample, axis=1)
nearest_indices = distances.argsort()[:self.k]
nearest_labels = self.labels[nearest_indices]

predicted label = np.bincount(nearest_labels).argmax()

# Po3paxyBaHHS BIIEBHEHOCTI sIK 3BOPOTHOT 3aJISKHOCTI BiJl BiZICTaHEH
nearest_distances = distances[nearest_indices]
confidence = 1 - (nearest_distances[0] / (np.sum(nearest_distances) +

le-6)) # YuaukueHHS auieHHS Ha 0

predictions.append(self.int_to_label[predicted_label])
confidences.append(confidence)

return predictions, confidences

knn = KNN(k=3)

data = {'coords": [], 'labels": []}

root = tk.Tk()

root.withdraw()
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# OyHKIIS AJ1 T0JaBaHHS HOBOTO ECTY (3 KUIbKOMa BapiallisiMH )
def add_gesture(label, coords):

data['coords'].extend(coords)

data['labels’].extend([label] * len(coords))

knn.fit(data['coords'], data['labels])

cap = cv2.VideoCapture(0)
active_label = None # AKTUBHMII KeCT JIJIs 3aMUCy
captured_coords =[] # TumyacoBi KOOpAUHATH JJIs1 KECTY KOPUCTYBaUa

recording = False # Craryc 3anucy

while True:
success, img = cap.read()
if not success:
break

# BinnzepkaneHHs1 300paXeHHs 110 TOPU30HTAIT1

img = cv2.flip(img, 1)

img_rgb = cv2.cvtColor(img, cv2.COLOR_BGR2RGB)

results = hands.process(img_rgb)

# OOpoOKa BUSBICHHS PYK Ta 3aIUC KOOPJIUHAT
if results.multi_hand_landmarks:
for hand_landmarks in results.multi_hand_landmarks:
mp_draw.draw_landmarks(img, hand_landmarks,
mp_hands.HAND_CONNECTIONS)

# 30upaemMo 21 KIIOYOBY TOUKY
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coords =[]
for Im in hand_landmarks.landmark:
coords.append(Im.x)

coords.append(Im.y)

coords = np.array(coords)

# f{KH_IO aKTUBHHU 3aIIUC KECTY, A04a€EMO KOOpAUHATH
if recording:

captured_coords.append(coords)

# SIko € HaBueHa 6a3a, mepegdayaeMo KecT
elif len(data['coords’]) > O:
labels, confidences = knn.predict([coords])
label, confidence = labels[0], confidences[0]
cv2.putText(img, f'Gesture: {label} ({confidence * 100:.2f}%)",
(50, 50), cv2.FONT_HERSHEY_SIMPLEX, 1, (255, 0, 0),
2)

cv2.imshow("Hand Gesture Recognition”, img)

key = cv2.waitKey(1) & OxFF

# IloyaTu 3amyc HOBOTO JKECTY
if key == ord('n’):
active_label = simpledialog.askstring("Hoswuii xect", "BBenite Ha3By
HOBOT'O kecTy:")
if active_label:
captured_coords =[]

recording = True
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messagebox.showinfo("3anuc  xectry", f{"XKecr '{active label}'
3anucyeThes. HaTucHITh 's' u1st 3aBepIiieHHs.")
else:
messagebox.showwarning("VBara", "3amuc ~ HOBOTO  XKECTy

CKacoBaHo.")

# JlomaeMo TO3uIIii 171 HASIBHOTO YKECTY
if key == ord(‘a"):
active label = simpledialog.askstring("lonaBanus nmo3uiii", "Beaite
Ha3BYy XxecTy:")
if active_label and active_label in data['labels']:
captured_coords =[]
recording = True
messagebox.showinfo("lonaBanus no3utii", f"'JlogaBanHs mo3uIlii
U1 kecty '{active label}'.")
else:
messagebox.showwarning("VYBara", f"XKect '{active label}' He

sHaiaeno!" if active label else "CkacoBaHno.")

# 3ynuHKa 3anucy
iIf key == ord('s') and active_label and recording:
If len(captured_coords) > 0:
add_gesture(active_label, captured_coords)
messagebox.showinfo("3amuc 3aBepmeno”, f'"XKecrt '{active label}'
nonaHo!")
else:
messagebox.showwarning("VBara",  "Koopmuaatu  He  Oymm
3anmcasni."”
active_label = None

captured_coords =[]
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recording = False

# 30epekeHHs 1aHuX y (aiin
if key == ord(‘w"):
try:
with open(*“gestures.pkl*, "wb") as f:
pickle.dump(data, f)
messagebox.showinfo("30epexxenns", "Jlani 306epexxeHo.")
except Exception as e:

messagebox.showerror("Tlomunka", f'Tlomunka 36epexxenss: {e}")

# 3aBaHTa)XE€HHS JaHUX 13 paiiny
if key == ord(’l'):
It os.path.exists("gestures.pkl"):
try:
with open(“gestures.pkl”, "rb") as f:
data = pickle.load(f)
knn.fit(data['coords'], data['labels])
messagebox.showinfo("3aBanTaxenns", "Jlani 3aBantaxkeHo.")
except Exception as e:
messagebox.showerror("Tlommnka", f'Ilomunka 3aBaHTaKCHHS:
{e}")
else:

messagebox.showwarning("VYBara", "®aiin ne 3Haiineno!")

# 3aBepiieHHs] poOOTH
if key == ord('q"):
break
cap.release()
cv2.destroyAllWindows()
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Program.py:

import cv2

import mediapipe as mp

Import numpy as np

import pickle

Import time

Import os

from pynput.mouse import Button, Controller
import ctypes

from tkinter import filedialog, messagebox, simpledialog
import tkinter as tk

import subprocess

# Inimanizamis MediaPipe
mp_hands = mp.solutions.hands

hands = mp_hands.Hands(static_image _mode=False, max_num_hands=2,

min_detection_confidence=0.9,
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min_tracking_confidence=0.5)

mp_draw = mp.solutions.drawing_utils

# Peamizanis knacudikaropa KNN
class KNNClassifier:
def __init__(self, k=3):

self.k = k
self.coords = np.array([])
self.labels = []

self.label to int= {} # CaoBHUK JIJI1 IEPETBOPEHHS TEKCTOBUX MITOK y

self.int_to_label = {} # CnoBHuK /11 IEpeTBOPEHHS YUCEN Y TEKCTOBI
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def fit(self, coords, labels):
self.coords = np.array(coords)
# YHIKaJIbH1 MITKU IEPETBOPIOEMO Ha I[1J1€ 3HAYECHHS
unique_labels = sorted(set(labels))
self.label_to_int = {label: i for i, label in enumerate(unique_labels)}
self.int_to_label = {i: label for label, i in self.label to_int.items()}

self.labels = np.array([self.label_to_int[label] for label in labels])

def predict(self, samples):

predictions = []

for sample in samples:
# OOuucieHHs BiACTaHeW Mk sample Ta BCiMa TOUKaMu y TAHUX
distances = np.linalg.norm(self.coords - sample, axis=1)
# OTpuMaHHS 1HIEKCIB HAHOIMKYMX CYCI/TIB
nearest_indices = distances.argsort()[:self.k]
# MITK1 HAMOIMKYKX CYCiTiB
nearest_labels = self.labels[nearest_indices]
# BuOip MITKH 3 HAMOUIBIIO KIJTBKICTIO
predicted label = np.bincount(nearest_labels).argmax()
predictions.append(self.int_to_label[predicted_label]) #

[lepeTBOpeHHS Ha3a/ Yy TEKCTOBY MITKY

return predictions

# Imimianizamis MediaPipe

mp_hands = mp.solutions.hands

hands = mp_hands.Hands(static_image _mode=False, max_num_hands=2,
min_detection_confidence=0.9,

min_tracking_confidence=0.5)
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mp_draw = mp.solutions.drawing_utils

# Inimanizanis kiacudgikaropa sxxkectiB (BnacHuit KNN)
knn = KNNClassifier(k=3)
data = {'coords": [], 'labels": []}

gesture_actions = {}

CONFIG_FILE = "gesture_config.pkl"
root = tk.Tk()

root.withdraw()

# 3aBaHTa)KeHHs1 KOHPITypallii »kecTiB
def load_gesture_config():
global gesture_actions
if os.path.exists(CONFIG_FILE):
with open(CONFIG_FILE, "rb™) as config_file:
gesture_actions = pickle.load(config_file)
messagebox.showinfo("Koudirypamis", "daiin koHdiryparii xecTiB
3aBaHTaXeHO.")
else:
gesture_actions = {}
messagebox.showinfo("Koudirypamis", "®aiin koHdirypamii He

3HAIeHO. BUKOPUCTOBYIOTHCS TTOPOKHI HATAIITYBAaHHS. ")

# 30epexeHHs KoH(pIryparlii *&ecTiB
def save_gesture_config():
with open(CONFIG_FILE, "wb") as config_file:
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pickle.dump(gesture_actions, config_file)
messagebox.showinfo("Koudirypauia", "Kondirypaiiisi kecTiB yCHilIHO

30epekeHa.")

# HanamryBaHHS A1l 1711 KOHKPETHOT'O KECTY
def configure_gesture_action(gesture):
messagebox.showinfo("HanamryBanus xecty",
f'O06epith daiin (apauk abo .exe), SKui Oyje 3amycKaTucs s
xecty '{gesture}".")
file_path = filedialog.askopenfilename(
title="O0epiTh BUKkoHyBaHui (aitn abo apauk",
filetypes=(("BuxonyBani dainu", "*.exe;*.Ink"), ("Yci daiinu", "*.*"))
)
if file_path:
gesture_actions[gesture] = file_path
save_gesture_config()
messagebox.showinfo("HanamryBanus sxecty", f"XKecr '{gesture}'

tenep 3amyckae daita:\n{file_path}")

# BukoHaHHs MpuUB's13aHOT il
def execute_gesture_action(action):
try:
subprocess.Popen(action, shell=True)
except Exception as e:
messagebox.showerror("Ilomunka Bukonanns", f'Ilomunka mig dwac

BUKOHAHHS il {e}")
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# 3aBaHTa)KE€HHS CTPYKTYPOBAaHUX JAHUX KECTIB
file_path = filedialog.askopenfilename(
title="Bubepitsb paiin xecTiB",
filetypes=(("PKL c¢aiinu", "*.pkl"), ("Yci daitnu", "*.*"))
)
if file_path:
with open(file_path, "rb™) as f:
loaded_data = pickle.load(f)
if loaded_data['coords'] and loaded_data['labels']:
data = loaded data
knn.fit(data['coords'], data['labels’])
messagebox.showinfo("Ycnimuo", "JlaHi )kecTiB 3aBaHTaXKEHO.")
else:
messagebox.showerror("Ilommnka", "®daiin wHe BuOpano. IIporpama
3aBEPIIUTH POOOTY.")

exit()

# IHiiaizamis HaJamTyBaHb JIJIS MUIII

mouse = Controller()

user32 = ctypes.windll.user32

wScr, hScr = user32.GetSystemMetrics(0), user32.GetSystemMetrics(1)
smoothening = 7

frameReduction = 100

pLocX, pLocY =0, 0

cLocX, cLocY =0,0

# OCHOBHI 3MiHHI
enable_gestures = False
ok _active_time = None

gesture_timer = {} # Taiimep I JKeCTiB
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gesture_execution delay =5 # 3aTpumka /111 BUKOHAHHS )KeCTY (B CEKyHIaX)
next gesture time =0 # Yac, kol MO’KHA BUKOHATHU HACTYIHUH KECT

gesture timeout = 8 # TaliMayT MiXK )KecTaMu

load_gesture_config()

# Bineo3axorieHHs

cap = cv2.VideoCapture(0)

while True:
success, img = cap.read()
if not success:
break

img = cv2.flip(img, 1)

h, w, _=img.shape

ImMgRGB = cv2.cvtColor(img, cv2.COLOR_BGR2RGB)

results = hands.process(imgRGB)

multi_hand_types =[]
multi_hand_coords =[]
recognized gesture = None # 3MiHHA 11 BUBEICHHS HA3BU PO3II3HAHOTO

KECTY

# Ob6poodka pe3ynpTaTiB MediaPipe
if results.multi_hand_landmarks:
for i, hand_landmarks in enumerate(results.multi_hand_landmarks):
hand type = results.multi_handedness[i].classification[0].label # Tun

pyku (Left/Right)
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multi_hand_types.append(hand_type)

coords =[]

for Im in hand_landmarks.landmark:
coords.append(Im.x)
coords.append(Im.y)

multi_hand_coords.append(coords)

mp_draw.draw_landmarks(img, hand_landmarks,

mp_hands.HAND _CONNECTIONS)

if multi_hand_coords:
for hand_type, coords in zip(multi_hand_types, multi_hand_coords):
coords_array = np.array(coords)
predicted label = knn.predict([coords_array])[0]

# BBIMKHEHHS/BUMKHEHHS PEKUMY PO3ITI3HABAHHS KECTIB
if hand_type == "Left":
if predicted_label == "OK":
if ok_active_time is None:

ok _active_time = time.time()

If time.time() - ok_active_time > 3:
enable_gestures = not enable_gestures
ok_active_time = None
state = "yBimMkHeHO" if enable gestures else "BuMKHEHO"
messagebox.showinfo("Cran", f'Po3mizHaBaHHsS  KeCTiB

{state}.")
else:
ok _active_time = None
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# BinoOpaxxenns Taitmepa s "OK"
If ok_active_time:
remaining = int(3 - (time.time() - ok_active_time))
cv2.putText(img, f'Hold 'OK" {remaining}s", (20, 70),
cv2.FONT_HERSHEY_SIMPLEX, 1, (0, 255, 255), 2)

# BukoHaHHs 11 TUIBKY MICIS BBIMKHEHHS PEXKUMY
if enable_gestures:
# IlpuB'a3ka 10 NBOI pyKH AJi pO3Ii3HABAHHS KECTIB
if hand_type == "Left":
recognized_gesture = predicted_label
# TaliMmayT MiX jkxecTaMu
current_time = time.time()
If current_time < next_gesture_time:
# HOKaS}/EMO, CKUIBKH qacy 3ajIMmuiIocda OO0 HACTYIIHOTI'O
KECTY
remaining_cooldown = int(next_gesture_time - current_time)
cv2.putText(img, f"Gesture cooldown:
{remaining_cooldown}s", (20, 150),
cv2.FONT_HERSHEY_SIMPLEX, 1, (0, 255, 255),
2)
continue

# Slkuio »kect 3HaleHO B KOHPIryparii
if recognized_gesture in gesture_actions:
# 3amyck TaiiMepy AJi LbOTO KECTY
If recognized_gesture not in gesture_timer:

gesture_timer[recognized_gesture] = time.time() #

ITouarok Talimepa



75

# OOYUCIIOEMO, CKUIBKU Yacy YTPUMYETHCS KECT
elapsed_time = time.time() -

gesture_timer[recognized_gesture]

# SIK1110 J)KeCT yTPUMYETBCS JOCTATHBO Yacy, BAKOHYEMO JI10

if elapsed_time >= gesture_execution_delay:

execute gesture action(gesture_actions[recognized_gesture])
del gesture timer[recognized gesture]| # Cxkumyemo Taiimep

ITICJISI BUKOHAHHS

next_gesture_time = time.time() + gesture timeout #
BcraHoBiroeMo TaiimayT
else:
# SIkmio >xecT He B KOH(Iryparlii, CKMJIaeMo HOTo TaiimMep
if recognized_gesture in gesture_timer:
del gesture_timer[recognized_gesture]
# KepyBaHHsI MUILICIO: paBa pyKa
if hand_type == "Right™:
Im_list = np.array(coords).reshape((21, 2)) * [w, h]
x1, yl =Im_list[8] # Bka3iBHuii manenp

x2,y2 =1Im list[12] # Cepenniii nanemn

# Pyx mumi

if yl <y2:
x3 = np.interp(x1, (frameReduction, w - frameReduction), (O,
wScr))
y3 = np.interp(y1, (frameReduction, h - frameReduction), (0,
hScr))

cLocX = pLocX + (x3 - pLocX) / smoothening
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cLocY =pLocY + (y3 - pLocY) / smoothening
mouse.position = (cLocX, cLocY)
pLocX, pLocY = cLocX, cLocY

cv2.circle(img, (int(x1), int(yl)), 15, (255, 0, 255),
cv2.FILLED)

# JliBa KHOIIKA MUIII1
if yl >y2:
mouse.click(Button.left, 1)

cv2.circle(img, (int(x1), int(yl)), 15, (0, 255, 0), cv2.FILLED)

# BuBejeHHS IHIUKATOPa aKTUBHOTO KECTY
if enable_gestures and recognized_gesture:
if recognized_gesture in gesture_actions and recognized_gesture in
gesture_timer:
elapsed_time = time.time() - gesture_timer[recognized_gesture]
remaining_time = max(0, gesture_execution_delay - elapsed_time)
cv2.putText(img, f'Gesture: {recognized_gesture}
({remaining_time:.1f}s)", (20, 120),
cv2.FONT_HERSHEY_SIMPLEX, 1, (255, 255, 0), 2)

else:

cv2.putText(img, f'"Gesture: {recognized gesture}", (20, 120),
cv2.FONT_HERSHEY_SIMPLEX, 1, (255, 255, 0), 2)

cv2.imshow("Hand Gesture and Mouse Control"”, img)

key = cv2.waitKey(1) & OxFF

if key == ord('c"):
gesture = simpledialog.askstring("HanamryBanust »xecty", "BBemiTh

Ha3By kecTy:")



If gesture:

configure_gesture_action(gesture)

if key == ord('q’):
break

cap.release()
cv2.destroyAllWindows()
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SECTION: AUTOMATION AND ROBOTICS

CHCTEMH PO3NI3HABAHHS JKECTIB B
ABTOMATH3AILIl BHPOGHHUIITBA

Hikonenxo Exyapa Pomanosn4
3n00yBaYd BHIOT OCBITH
XapriecekHil HALIOHANEHHN VHIBEPCHTET paliocIcKTPOHIKH

CHcTeMH po3Ni3HABAHHA KECTIE BIAITPAKTE EIAN] BARTHBINTY pollb ¥ CYYacHHX
IHTENCKTYVANBHHY  BHpoDHWYHY cepefoBrmax. Boxu sabeaneqyiors OpHpogHY,
Oe3KoHTAKTHY hopMy B3acMOAl Mi% HOIHHOI Ta MAIHHOK, L0 ocodIHBO
AKTYANBHO B YMOBAX, J¢ (GI3HIHI KoHTakT oOMeseHil abo HeDamannii. Y koHTekeT]
ABTOMATHIAUIT BHPOOHMIITEA Takl CHCTEMH JO3BONANOTE MIBHMIHTH ¢eKTHBHICTD,
IMEHIIHTH Yac peakilil Ta SHH3HTH PHIHK NOMHIIOK olleparopa.

OcHopoly  DLIBIIOCTI  CHCTEM  pPO3MISHABAHHA — MCCTIE € TCXHOMOITT
KOMITFOTEPHOTO 30pY, K1 AHANI3YVIOTE 300pakeHHd 3 BIICOKAMEp 178 BHABICHHS Ta
iHTepnperauii pyxie. BukopucrosyioTeen sk Tpaguuiiinl RGB-gamepn, Tak 1 duisim
CENadHI NpHCTpol —THMOMHHL KaMepd, 1HQpadcpBOHI CCHCOPH, YILTPa3BYKOEL
Aarunkd. Ha ocHoBl OMX JaHUX alropHTMH MallHHHOTO HABMAHHA POSNIZHAOTE
WabIoHH pYXY, KlacHQIKYIOThE #eCTH Ta MeHepyoTh BUINOBLAHT KoMasau [4].

OnHiely 3 EIHYMOBHX NCpCBAl TAKHX CHCTCM € MOMUIMBICTE afanTail 1o
WHpOKOre chekTpa zacTocyBads. Hanpuenaa, v BHpo0HRYEX TIHIEX ONCpaTOp MOME
sanyckaTH  abo 3YNHHATH o0NaHAHHA 33 JONOMOrOK NPOCTHX SKeCTiB, He
TOPKAKMHCE MOBCPXOHL, W0 0cODIHEO BARIHEO A YHCTHY abo CTePHIEHHX 30H.
Boanowac, v eunankax Hansed4aiiHux cHTyanill, cHeTeMa Mome 10eHTH(IKYBATH
KpPHTHYHI #ecTH, AK] CHIHATIZYIOTE Npo NoTpedy 3yIHHUTH TexHoloruHMil npouec.

Baxnuey ponk ¥y uboMmy npolleci Bigirpae npasdieHe (opMyBaHHA Oazi
HapqaIeHIK JaHux. JKecTH MOy TE MaTH IHAHBIIYANEH] 0coBIHBOCTL, TOMY CHCTEMA
NOBHHHA MaTH MEXaHIIMH alanTtalil 1o KOHKpeTHOTo KopHoTyeava abo IpynM
kopHeTyeadie. Kpiv Toro, 08 miaeMideHHs Hadifinocr] HeoDXiIHO BpaxoByBaTH
30BHILIH] (JaKTOPH, 30KPEMa plECHE OCBITICHHA, TIO T4 HAABHICTE WIVMIE [4].

Pospobnena B paMkax [OCHUDKEHHS CHCTEMA IPYHTYETRCH HA [OeJHAHHI
Tpaaniiiinoe] obpobky sobpameds 1 HellpoHHHX Mepes. 3aBIAKH BHKOPHCTAHHEG
rIHOHHHOT KaMepd BIANOCH THAYHO IMEHIIHTH KUTLKICTE MOMUIKOBHX CPALlOBAHE,
nok’A3aHHX 3 hoHOBHME 00 ekTaMi. ANTopHT™ KaacHpikauii Gyio onTHMI30BAHO 171
poboTH B pealkHOMY Hac, o 3abesnedye 3pyuHICTE | DeanepepeHICTE B3aeMoIil.

CeitoBHil pHHOK cHCTeM pOSMISHABAHHA KECTIB [JeMOHCTpye cTabUibHe
3pocTaHHA. 3rUIHO 3 JaHUMH JocmaHuneko] komnanll Grand View Research, obear
puHEY craHosHE 521,04 snpa v 2023 poul Ta owikyeThed, o Jocarde 570,18 mnpa
o 2030 poky, 13 cepeIHEOPIMHAM TeMNoM 3pocTadud 18,8% v nepion 3 2023 no 2030
pOKH.
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Gesture Recognition Market
Size, by Technology, 2020 - 2030 (USD Billion)

T1.0 T70.2

28.4 254
210

Market Size (US$ Billion)
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2020 2021 2022 2023 2024 2025 2026 20207 2028 2009 2030
® Touchbased Touchless

Pucynok 1 — JluHaMika 3pocTaHES PHHKY CHCTEM PO3MI3HARBAHHN KECTIB 34
TexHonoriamu y 2020-2030 porax (za garusmi Grand View Research)

Lle zpocTanHs 3yMOBICHE NOMMPEHHAM CCHCOPHUX NPHCTPOIB, MIIBHIICHHIM
IHTepecy 10 Oe3KoHTAKTHHX IHTepdiciicls ¥ 38 43Ky 3 CAHITAPHHMH BHMOTAMH, 3 TAKO®K
PO3SEHTKOM TeXHoNor JonoBHeHOT pealkHocTl, podoToTeXHIKN il 1HIyCeTpIl posear.
¥ npomucnopocTi ocoDIHENI aKUcHT poDHTECH Ha BIPOBAIMKCHHI TAKHX CHCTCM Y
BHpPOOHHYI Ta CKIAACEKI MpOLECcH, 1¢ BamIMBC 3IHAMCHHA MAlTh CProHOMIKA,

WBHAKICTE peakil Ta Oesnexa.
JacTocyBaHHA NOMIOHHK cHeTeM ¥ BHPOOHHITE] J03B0E NepedTH Ha AKICHO HOBHMIL
piBcHL ABTOMATHIAUN — IHTCPAKTHBHOL, THYMKOT Ta OpIEHTOBAHOI Ha JHOJHHY.

[Mopanenn gocmKeHHS cOpAMOBIH] Ha NoOKpalleHHd cradillbHoeT] pofoTi clHeTeM B
YMOBAX 3MIHHOTD OCBIT/ICHHS, 3 TAKO® Ha po3lUHpeHHA Habopy posnisHABAHHY HeCTIB
3 YpaxyBaHHAM CKIAJHHX KOHTEKCTIE BHPODHHYOO cepeloBHIA.

Lle spocTaHHd 3yMOBICHE NOWHPEHHAM CCHCOPHHX NPHCTPOTE, MABHIICHHAM
iHTepecy 10 De3KOHTAKTHIX IHTepdeiicis ¥ 38 43KY 3 CAHITAPHIME BHMOTAMH, 3 TAKOX
posBHTEOM TeXHONor JonokHeHol peankHocoT, poboToTeXHIKH il IHAYCTpIT posear.
Y npomucnoeocTi ocoGIHEHE akUeHT pobHThCH HA BIPOBAMCHH] TAKHX CHCTEM ¥
BHpODHHYI Ta CRIAACBK] OpolecH, l¢ BamIHBe 3HAYMEHHA MAkOThL eproHOMIKa,
IWBHAKICTE peaklll Ta fesneka

JacTocyBaHHA NOMOHHX CHCTeM Y BHpODHHUTEI 103B0Ae NepeilTH Ha #KICHO
HoBUIl piBeHE AaBTOMATHIALIT — IHTEPAKTHEHOT, FHYMKOT Ta OPIEHTOBAHOT HA JIHOIHHY.
[opanemn gocnisKeHHS clpAMOBAH] Ha NoKpallleHHA cTablibHoeTi pofoTH cHeTeM B
YMOBAX 3MIHHOTO OCBIT/ICHHS, 8 TAKO® HA po3lIHpeHHA Habopy posnisHABAHHY #eCTIB
3 YpaxyBaHHAM CKIATHHX KOHTEKCTIE BHpOOHHYOrO cepeloBHIa.
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