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Trauyos Mukura Pycaranosny
3100yBay BUIIOT OCBITH (akyIbTeTy ABTOMATHKH 1 KOMII' FOTEPH30BaHUX TEXHOJIOT LIl
Xaprxigceruil HayioHATLHUE YHIGepcumem padioenexkmponiru, Vepaina

Hayxognii kepienuk: Horocenor Cepriii IlapioBuy
KaH/[. TeXH. HaYK, JIOIEHT,
; : - o .
npodecop kabeIpH KOMI FOTEPHO-IHTErPOBAHUX TEXHONIOT1H apToMaTu3al(iil 1 po6oTOTeXHIKH
Xapkiscoruti HayionanbHull yrisepcumem padioenexmpouiku, Yxpaina

PO3POBJIEHHSI XMAPHOT'O CEPEJIOBHIIA JIUISI
JIMCTAHIIIIHOTO HABUYAHHSI CTY/IEHTIB

Cy4acHui CBIT aKTHBHO NEPEXOANUTH /10 IIUPPOBUX TEXHOJIOIH, 8 HEIO/[aBHs
TmaHaeMis CyTTEBO MPUCKOPHIIA MpOIlec BOPOBA/DKEHHS TUCTAHIIIHHOTO HABYAHHS.
BojiHouac BHHHMKIM HOBI BHKJIHKH, MOB'S3aHI 3 JIOCTYIHICTIO, SKICTIO Ta
e(heKTHBHICTIO HABYATHLHHX MPOIIECIB, 10 MOTPeOYIOTH IHHOBAII HHUX TiIXOIIB.

UYepes BoeHHHUI CTaH OaraTto CTYCHTIB Oy/IH 3MYILICHI 3aTHIIUTH CBOT IOMIBKH
Ta TiepeixaTH JI0 IHIIMX perioHiB YkpaiHu abo 3a kopjoH. Ile npusBeno no
cepHO3HMX TEepemikoA y AOCTYM 10 TpaAuiliiiHux ¢opM HaBuaHHA. XMapHe
Cepe/IOBUINE I03BOJISIE CTYJICHTaM TPOJIORKYBATH HABYAHHS HE3AJIEIKHO BiJ|
IXHBOTO MicId epedYBaHH, 0 € KPUTHIHO BAXKIMBHM Y TAKHX YMOBaXx.

3aranpHa apXiTeKTypa aBTOMAaTH30BaHOI CHCTEMH Ha OCHOBI XMapHOTO
cepefOBUINA TS AUCTAHIIIHHOTO HaBYaHHA CTYIEHTIB MOKa3aHa Ha (puc. 1).

lMporpamHuia 3acib AnA BigganeHoro ynpasniHHA BIpTyanbHUMW
nabopaTopiamu

XmapHui cepeep

A A A
A A A
BipTyancHa BipTyanecHa BipTyankHa
nabopartopia naboparopia nabopartopiAa

Puc. 1. 3araabHa apxiTeKTypa aBTOMATH30BAHOI CHCTEMH
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ApXiTeKTypa XMapHOI'0o CepeI0BHIIA JUIsl TUCTAHIIIHOTO HABYaHHS CTYICHTIB
CKJIZJIa€ThCs 3 TPhOX OCHOBHMX KOMIOHEHTIB [1]:

— mporpaMHoro 3aco0y /i BIAJaNeHOTO VIPaBIIHHA BipTyaJbHHMH
nabGopaTopifimMu;,

— XMapHOro cepBepa;

— BipTyanbHoi Jabopartopii.

3a3HaueHi KOMIIOHEHTH B3acMOIIOTE Mk coboro i 3abesnedeHHd
edekTHBHOI oOprasizaiii HaBYAIBLHOTO IIpOlleCcy, IO JO3BOJSE CTYICHTaM
BHKOHYBaTH JiabopaTopHl 3aBJaHHS IUCTaHIIIHO, BHKOPHCTOBYIOHH pPECypcH
XMapHHUX TEXHOJIOTIH.

XMapHuii cepBep € IEHTPaJbHUM elieMEeHTOM 1€l apxitektypu [1, 2]. Bin
BiAmoBinac 3a 30epiranHs 1 oOpoOKy manmx, 3abe3meuye YMpaBIiHHS BciMa
MiJKTIOYEHHMH KOMIIOHGHTAaMH Ta [I03BOJISIE KOPUCTYBadaM B3a€EMOJIATH 3
CHCTEMOIO B pEKHMI pealibHoro yacy. Ha xmapHomy cepBepi yHKIIOHYIOTh KiJIbKa
MPOrpaMHKX MOJIYJIIB, BKJIOYAI04H CepBEp yIpaBIiHHs 023010 JaHuX (HAPUKIIA/L,
PostgreSQL), o 36epirae iHpopMariio mpo KOpUCTYBadiB, 1abOpaTopHi 3aBAaHHS,
pe3ynpTaTH Ta iHmN gaHi. Takoxk Ha cepBepi BCTAHOBJIECHO IPOTPAMHHUI MOIYIIb
MOHITOPHHTY TIpOINECiB, fKWit 3abe3neuye cTabimbHICTh pPOOOTH CHCTEMH,
BifIcTeKy€ Ti TPOAYKTHBHICTE | KOHTPOITIOE aKTHUBHICTH KOPUCTYBAYiB T2 BUKOHAHHS
3aBJ1aHb.

[Mporpamuuii  3acid A BUYIAJIEHOr0  YNPaBIiHHA — BIPTyalbHUMH
naGopaTopiiMi BIIITpac BaXIUBY pONb B YIHPaBIiHHI OCBITHIM mporiecoM. Bin
JIO3BOJISIE  aJMIHICTpaTopaM 1 BHKJIaJadaM CTBOPIOBATH 1 HaJlallITOBYBATH
nabopaTopHi 3aBJ@HHA JUIS CTY/ICHTIB, & TAKOK KEpyBaTH KOPHCTyBadamu i
BIZICTIIKOBYBAaTH IXHIO misgabHicTh. [lo ckmamy nporo 3aco0y BXOIUTH KilTbKa
MO/TYJTiB:

[Iporpamuuii MOIynb yNpaBlIiHHS KOPHCTYBauaMM, SKHil BIANOBiae 3a
aBTeHTH(]IKaIif0, peecTpallifo KOPUCTYBa4diB Ta YIpaBIiHHA iXHIMH TIpaBaMu
noctymy. Lleli 3aci6 no3Bossie NMPOBOJWTH KOHTPOJIL 33 BUKOHAHHIM 3aB/IaHb
CTYJCHTaMH, YIIPABJISTH PECYPCaMH BIPTyallbHUX J1adopaTopiil Ta 00pobiisiTu 1aHi,
1110 HAIXOJATh BiJl KOPUCTYBaYiB.

BipTyanpHa nabopatopist € iHTETPOBAaHUM cepeJIOBHINEM, SKe IMITY€E peabHi
nabopaTopHi YCTAHOBKM a00 IIpOLECH 1 JO3BONSIE CTYJACHTaM BHKOHYBATH
EKCIIEPUMEHTH B JIMCTaHIIHHOMY pexumi. BipryanbHa naboparopisi MICTHTh
mudpoBi ABIHHUKK TabOpaTOPHUX TPHCTPOIB, AKI B3AEMOIIOTH 3 TPOTPAMHHM
MOAyJIeM 300py JaHHX 1 IPOTPaMHHUMH IHCTpYMeHTaMH. Uepe3 XMapHUI cepBep
CTY/JICHTH MOXYTh BHKOHYBATH PI3HOMaHITHI 3aBJIaHHs, OTPHMMYBATH JIOCTYI JIO

135 |
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nabopaTopHOro 00NaJHaHHA Ta aHali3yBaTH pE3y/lbTaTH B pPealbHOMY 4aci.
[Iporpamumii MOIyNb YNPaBIIHHS BIPTYalbHOIO NTabOpAaTOPI€I0 KOHTPOIIOE BCl
npolecH, 1o BiOyBaroThes B Jlabopatopil, 1 mepejae AaHi 0 XMapHOTO cepBepa
JUISL IOJTANTBINOT 0OpOOKH.

BucHOBKH. 3araioM, apXiTeKTypa XMapHOTO Cepe0BHIIa [l JUCTAHIIHHOTO
HaBYaHHA CTYJCHTIB 3abe3Meuye THYYKICTh | MacmTaboBaHICTh HaBYANBHOTO
nporiecy. BukopucTaHHS XMapHHX cepBepiB [103Boiste 36epiratu i oOpobusTu
Be/IHKI 0OCATH aHHX, HaAaBaTH CTYACHTaM BINaJCHHIl JOCTYM IO BIpTYaJbHHX
nabopatopiii 1 103BoIIsE€ BUKIIAauaM e()eKTHBHO KePyBaTH HABYAILHHUM IIPOLIECOM.
Lle cepemoBuile He TUIbKH [03BOJISIEC CTYACHTAM B3acMOIISATH 3 HUPPOBUMH
MO/ICIISIMH pealibHIX Tad0paToOpHUX TPOIIECIB, ajie 1 pOOHTH MOKITHBHM HaBYaHHS
He3alleKHO BiI Micls mepeOyBaHHSA KOPHCTyBaua, IO 3HAYHO MiIABHIIYE
MTOCTYITHICTb 1 IKICTh OCBITH.

CHHCOK BHKOPHCTAHNX JKepe:

1. Node-RED ta TexHomoris mpomucinoBoro InrepHery pedeit: Hapuwaneumii mocibuuk / I II. Hemmwonos,
C. I1. Hoeocenog, O. B. CuuoBa. — Xapkis: Bunaeaunreo Isanuenka I C., 2024. — 207 c.

2. Three Layer Architecture in the IoT. Specifications and Security Threats. KITRUM. URL:
https://kitrum.com/blog/three-layer-architecture-in-the-internet-of-things/ (date of access: 31.12.2024).
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BuxigHuit Ko KIIi€HTY:

using System;

using System.Collections.Generic;
using System.ComponentModel;
using System.Data;

using System.Drawing;

using System.Ling;

using System.Text;

using System.Threading.Tasks;

using System.Windows.Forms;

namespace DistanceStudy

{

public partial class Forml : Form

{
public static string npgsqlConStr = "Server=178.250.222.333;

Port=5432; User Id=student; Password=cloud_study; Database=study;";

String SelectUser = "0";
String old_SelectUser = "0";
String SelectTask = "0";

public Form1()
{

InitializeComponent();

private void Form1_Load(object sender, EventArgs e)

{
DataBase.CreateDatabase(npgsglConStr);
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control_ViewUserOnline.SelectEvent += new
EventHandler(ViewUserOnline_SelectEvent);

control_ViewOfline.SelectEvent += new
EventHandler(ViewOfline_SelectEvent);

FillUserOnline();

FillUserOfline();

private void ViewUserOnline_SelectEvent(object sender, EventArgs e)

{

if (control_ViewUserOnline == null) return;

if (control_ViewUserOnline.selectElement.ID =="0")
{

SelectUser ="0";

old_SelectUser ="0";

return;

¥

else
{
SelectUser = control_ViewUserOnline.selectElement.ID;
FillTaskOnLine();
FillAnswerOnL.ine();
label7.Text = GetStudent_byID(SelectUser);
if (SelectUser !'=old_SelectUser)
{

old_SelectUser = SelectUser;
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private void FillTaskOnLine()
{
SelectTask ="0";
textBox1.Text ="",
string sgl = String.Format("Select TL.* from Task list as TL where
TL.ID_user ='{0}";", SelectUser);
List<System.Object> rows_user =
(List<System.Object>)DataBase.LoadList("DistanceStudy.Task_listMember", sql);
foreach (System.Object ob in rows_user)
{
string ID_Task = (ob as Task_listMember).ID_task.ToString();
string Description = (ob as
Task_listMember).Description.ToString();
textBox1.Text = Description;
SelectTask = ID_Task;

private void FillAnswerOnLine()
{
textBox2.Text ="";
string sgl = String.Format("Select A.* from Answer as A where
A.ID_user ='{0}"", SelectUser);
List<System.Object> rows_user =
(List<System.Object>)DataBase.LoadList("DistanceStudy.AnswerMember", sql);
foreach (System.Object ob in rows_user)

{
string ID_Task = (ob as AnswerMember).ID_task.ToString();
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string Description = (ob as
AnswerMember).Description. ToString();

textBox2.Text = Description;

private void FillTaskOfLine()
{
SelectTask ="0";
textBox1.Text ="";
string sgl = String.Format(*"Select TL.* from Task_list as TL where
TL.ID _user ='{0}";", SelectUser);
List<System.Object> rows_user =
(List<System.Object>)DataBase.LoadList("DistanceStudy.Task_listMember", sql);
foreach (System.Object ob in rows_user)
{
string ID_Task = (ob as Task_listMember).ID_task.ToString();
string Description = (ob as
Task_listMember).Description. ToString();
textBox1.Text = Description;
SelectTask = ID_Task;

private void FillAnswerOfLine()
{

textBox2.Text ="";
string sql = String.Format("Select A.* from Answer as A where
A.ID_user ='{0};", SelectUser);
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List<System.Object> rows_user =
(List<System.Object>)DataBase.LoadL.ist("DistanceStudy.AnswerMember", sql);
foreach (System.Object ob in rows_user)
{
string ID_Task = (ob as AnswerMember).ID_task.ToString();
string Description = (ob as
AnswerMember).Description. ToString();

textBox2.Text = Description;

private void ViewOfline_SelectEvent(object sender, EventArgs e)

{

if (control_ViewOfline == null) return;

if (control_ViewOfline.selectElement.ID == "0")
{

SelectUser ="0";

old_SelectUser ="0";

return;

¥

else
{
SelectUser = control_ViewOfline.selectElement.ID;
FillTaskOfLine();
FillAnswerOfLine();
label7.Text = GetStudent_byID(SelectUser);
if (SelectUser !'=old_SelectUser)
{

old_SelectUser = SelectUser;
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private void FillUserOnline()
{
Control_ViewTable cv = control_ViewUserOnline;
cv.RowCount = 1;
string sgl = String.Format(*"Select U.*, (U.user_sname || """ +
"|| U.user_name || ' ' || U.user_fname) " +

"as PIB from tUser as U where online = 'true';");

cv.ID_Field Name ="ID_User";
cv.tableStructure.Clear();
cv.tableStructure.Add(new
Control_ViewTable. TableStructure("PIB",
"string”, "PIB", 150, Horizontal Alignment.Left, O, true));

cv.createStructure();

cv.sql_d = sql;
cv.FillDataList();

private void FillUserOfline()
{
Control_ViewTable cv = control_ViewOfline;
cv.RowCount = 1;
string sgl = String.Format("Select U.*, (U.user _sname || ' " ||

U.user_name || '" || U.user_fname) as PIB from tUser as U where online = 'false’;");
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cv.ID_Field Name ="ID_User";

cv.tableStructure.Clear();

cv.tableStructure.Add(new
Control_ViewTable.TableStructure("PIB", "string", "PIB", 150,
Horizontal Alignment.Left, O, true));

cv.createStructure();

cv.sql_d =sql;

cv.FillDataList();

private string GetStudent_byID(string ID_User)
{
string sql = String.Format("Select (U.user_sname || ' ' || U.user_name
||| U.user_fname) as PIB from tUser as U where U.ID_user ='{0}";", ID_User);
string PIB = DataBase.Find_Value(sql, "PIB");

return PIB;

private void button10_Click(object sender, EventArgs e)

{
if (SelectTask =="0")

{

String sql = String.Format("Insert into Task_list " +
"(ID_user, Status, Mark, Description) values (‘"{0}', " +
"'uncomplete’, '0', '{1}");", SelectUser, textBox1.Text);

DataBase.Exec_SQL(sql);

¥

else

{
String sql = String.Format("Update Task_list " +



"set Description ='{0} where ID_Task ='{1}
textBox1.Text, SelectTask);
DataBase.Exec_SQL(sql);
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