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using MultyDOF_Robot.Properties;
using System;

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

using System.Drawing;

using System.Ling;

using System.Reflection;

using System.Reflection.Emit;
using System. Text;

using System.Threading. Tasks;
using System.Windows.Forms;
using static

System.Windows.Forms.VisualStyles.VisualStyleElement.Button;

namespace MultyDOF_Robot
{

public partial class Forml : Form
{
public static String mPath =
AppDomain.CurrentDomain.BaseDirectory;

public static String mDBPath = mPath + "Manipulator.db";

bool isDrawAllAngle = true;
bool _isPointPressed = false;
int pressX = 0;
int pressY = 0;

double angleRotate = 0;

double vectorAngle = 0;



int defaultSpeed = 1;
double defaultScale = 2;
double lengthMove = 0;

int maxPointNum = 0;

public static int selectPointID = -1;

List<Points> points = new List<Points>();

public Form1()
{

InitializeComponent();

private void Form1_Load(object sender, EventArgs e)
{

isDrawAllAngle = false;

points.Clear();

LoadPoint();

private void pintMouseMove(object sender, MouseEventArgs e)

{
if (_isPointPressed)

{

if (e.Button == System.Windows.Forms.MouseButtons.Left)
{
/llabel6.Text = String.Format("x = {0}; y = {1}", e. X, e.Y);
PictureBox p = (PictureBox)sender;
p.Left = e.X + p.Left - pressX;
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p.Top =e.Y + p.Top - pressY,

Points point = getPointByID((int)(sender as PictureBox).Tag);
point.left = p.Left;

point.top = p.Top;

myPanell.Refresh();

private void pointMouseUp(object sender, MouseEventArgs e)
{

_isPointPressed = false;

Points point = getPointByID((int)(sender as PictureBox).Tag);

if (point == null) return;

PictureBox p = (PictureBox)sender;

point.left = p.Left;

point.top = p.Top;

myPanell.Refresh();

updateDataPoint();

/lupdate current point

updateAnglePointFrom(point);
/lupdate point fromTo
Points fromPoint = getPointByID(point.idPointFromConnect);

if (fromPoint != null) updateAnglePointFrom(fromPoint);

lengthMove = getLength(point);
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label10.Text = Math.Round(lengthMove, 2).ToString();

private void pointMouseDown(object sender, MouseEventArgs e)
{
Points p = getPointByID((int)(sender as PictureBox).Tag);

if (p == null) return;

_isPointPressed = true;

[lcurPointLeft = p.left;

/lcurPointTop = p.top;

pressX = e.X;

pressY =e.Y;

if (selectPointID > -1) unSelectPoint(selectPointID);
selectPointID = p.idPoint;

p.point.Image = Resources.point_red;

angleRotate = getAngleRotate(p);

private void unSelectPoint(int idPoint)

{

foreach (Points p in points)
{
if (p.idPoint == idPoint)
{

p.point.Image = Resources.point_blue;



private Points getPointByID(int id)
{

Points res = null;

foreach (Points p in points)

{
if (p.idPoint == id) return p;

return res;

private void deletePointByID(int id)
{

foreach (Points p in points)

{
if (p.idPoint == id)

{

points.Remove(p);

return;

double getLength(Points point)

{
double length = 0;

Points p_to = getPointByID(point.idPointToConnect);
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if (p_to == null) return 0;

length = Math.Sqrt(Math.Pow((p_to.top - point.top), 2) +
Math.Pow((p_to.left - point.left), 2));

return length * defaultScale;

private void update AnglePointFrom(Points point)
{
double angleRotate = getAngleRotate(point);
double lengthMove = getLength(point);
int ID_Point = point.idPoint;

//Delet Turn and Move

String sql = "BEGIN TRANSACTION; *;

sgl += String.Format("Delete from Script where ID_Point = '{0}" and
Label ='L_Turn’; ", ID_Point);

sgl += String.Format("Delete from Script where ID_Point = '{0}" and
Label ='L_Move'; ", ID_Point);

sgl +="COMMIT;";

DataBase.Exec_SQL(sql);

/[Find max NumStep

String sNumStep =
DataBase.Find_First_Value(String.Format(*Select * from Script where ID_Point =
{0} order by NumStep DESC; ", ID_Point), "NumStep");

int maxNumStep = Int32.Parse(sNumsStep);

/[Add L_Turn
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maxNumsStep++;
string dir = "right";
If (angleRotate < 0)

{
dir = "left";
}
string param_turn = String.Format("command=turn; dir={0};

speed={1}; degree={2}", dir, defaultSpeed, Math.Abs((int)angleRotate));
String sqgl_turn = String.Format(“Insert into Script (NumStep,
Command, Param, Label, ID_Point) " +
"Values ({0}, {1}, {2}, {3}, {4})", maxNumStep, "Turn",
param_turn, "L_Turn", ID_Point);
DataBase.Exec_SQL(sql_turn);

/[Add L_Move

maxNumStep++;

string dir_move = "forvard";

string param_move = String.Format("command=move; dir={0};
speed={1}; length={2}", dir_move, defaultSpeed, (int)lengthMove);

String sgl_move = String.Format("Insert into Script (NumStep,
Command, Param, Label, ID_Point) " +

"Values ({0}, {1}, {2}, {3}, '{4}")", maxNumStep, "Move",

param_move, "L_Move", ID_Point);

DataBase.Exec_SQL(sql_move);

private void myPanell_Paint(object sender, PaintEventArgs e)

{
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e.Graphics.SmoothingMode =
System.Drawing.Drawing2D.SmoothingMode.AntiAlias;

foreach (Points p in points)
{
if (p.idPointFromConnect > 0)
{
/lget center point_A
int XA = p.left + 16;
int yA = p.top + 16;

//get center point_B
Points pB = getPointByID(p.idPointFromConnect);
if (pB = null)
{
int XxB = pB.left + 16;
int yB = pB.top + 16;

//draw line

Pen connectPen = new Pen(Color.Yellow, 10);

If (IcheckBox2.Checked) connectPen = new Pen(Color.Gray,
10);

e.Graphics.DrawLine(connectPen, XA, YA, xB, yB);

¥
if (isDrawAllAngle)

{
angleRotate = getAngleRotate(p);

drawAngle(e.Graphics, p, angleRotate);
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else

{
If (p.idPoint == selectPointID)

{

angleRotate = getAngleRotate(p);

drawAngle(e.Graphics, p, angleRotate);

label6.Text = String.Format("{0}", Math.Round(angleRotate,
2).ToString());

if (angleRotate < 0) label5.Text = "Left";

else label5.Text = "Right";

/llabel12.Text = selectPointID.ToString();

private void drawAngle(Graphics g, Points point, double angle)

{

Segment s1 = new Segment();

Segment s2 = new Segment();

/lget segment S1
Points p_from = getPointByID(point.idPointFromConnect);
if (p_from == null)
{
s1.p1 = new Point(point.left, point.top + 100);
s1.p2 = new Point(point.left, point.top);
¥

else
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s1.p1 = new Point(p_from.left, p_from.top);
s1.p2 = new Point(point.left, point.top);

//get segment S2
Points p_to = getPointByID(point.idPointToConnect);

if (p_to == null) return;

if (p_to ==null)

{
s2.p1 = new Point(point.left, point.top - 100);
s2.p2 = new Point(point.left, point.top);

b

else

{
s2.p1 = new Point(p_to.left, p_to.top);
s2.p2 = new Point(point.left, point.top);

//draw vector
vectorAngle = Math.Atan2(s1.pl.Y - s1.p2.Y, sl.pl.X - sl.p2.X) *
(180 / Math.Pl);

Point point_Fc = new Point(
point.left + 16 - (int)(Math.Cos(ConvertToRadians(vectorAngle)) *
100),
point.top + 16 - (int)(Math.Sin(ConvertToRadians(vectorAngle)) *
100));
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/[float[] dashValues={1, 2, 1,2 };
float[] dashValues={4,1,4,1};
Pen dotanglePen = new Pen(Color.Blue, 2);

dotanglePen.DashPattern = dashValues;

//Pen anglePen = new Pen(Color.Black, 1);
g.DrawLine(dotanglePen, point.left + 16, point.top + 16, point_Fc.X,
point_Fc.Y);

//draw arc
if (Math.Abs(angleRotate) > 0.5)
{
g.DrawArc(dotanglePen, point.left - 16, point.top - 16, 64, 64,
(float)(vectorAngle - 180), (float)(angleRotate));

}

public double ConvertToRadians(double angle)

{
return (Math.P1/ 180) * angle;

private void checkBox2_CheckedChanged(object sender, EventArgs e)

{
if (checkBox2.Checked)

{

myPanell.Backgroundimage = Resources.Manipulator;

}

else myPanell.Backgroundimage = null;
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private void buttonl_Click(object sender, EventArgs e)
{
Points newPoint = new Points();
newPoint.left = 10;
newPoint.top = 10;
newPoint.idPoint = maxPointNum + 1;
newPoint.idPointFromConnect = maxPointNum;

addPoint(newPoint);

String sgl = String.Format("Insert Into Point (idPoint,
idPointToConnect, " +
"idPointFromConnect, namePoint, top, left) " +
“values ({0}, {1}, {2}, {3}, {4}, {5})",
newPoint.idPoint, newPoint.idPointToConnect,
newPoint.idPointFromConnect,
newPoint.namePoint, newPoint.top, newPoint.left);
DataBase.Exec_SQL(sql);

//Update to point
Points fromPoint = getPointBylID(maxPointNum);

fromPoint.idPointToConnect = maxPointNum + 1;

String  sqgl_toPoint = String.Format("Update  Point  set
idPointToConnect = '{0}' " +
"where idPoint = '{1}";", newPoint.idPoint, fromPoint.idPoint);
DataBase.Exec_SQL(sql_toPoint);

maxPointNum++;
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updateAnglePointFrom(fromPoint);

drawPoint();

private void button3_Click(object sender, EventArgs e)
{

if (selectPointID == -1) return;

Points delP = getPointByID(selectPointID);

int pointA = delP.idPointFromConnect;

int pointB = delP.idPointToConnect;

Points pointForm = getPointByID(pointA);

Points pointTo = getPointBylD(pointB);

if (pointTo == null)
{

pointForm.idPointToConnect = 0;

}

else if (pointForm == null)

{

pointTo.idPointFromConnect = 0;

}

else

{

pointForm.idPointToConnect = pointTo.idPoint;

pointTo.idPointFromConnect = pointForm.idPoint;

deletePointByID(delP.idPoint);

//delete from DB
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String sql = "BEGIN TRANSACTION; *;
If (pointTo == null)

{

sql += String.Format("update Point set idPointFromConnect =
{0}, idPointToConnect = {1} where idPoint = '{2},; ",
pointForm.idPointFromConnect, pointForm.idPointToConnect,

pointForm.idPoint);

¥
else if (pointForm == null)
{
sgl += String.Format(“update Point set idPointFromConnect =
{0}, idPointToConnect = {1} where idPoint = {2}, ",
pointTo.idPointFromConnect, pointTo.idPointToConnect, pointTo.idPoint);
b
else
{
sgl += String.Format(“update Point set idPointFromConnect =
{0}, idPointToConnect = {1} where idPoint = {2}, ",
pointForm.idPointFromConnect, pointForm.idPointToConnect,

pointForm.idPoint);
sql += String.Format("update Point set idPointFromConnect =

{0}, idPointToConnect = {1} where idPoint = '{2}; ",
pointTo.idPointFromConnect, pointTo.idPointToConnect, pointTo.idPoint);

¥

sgl += String.Format("delete from Point where idPoint = '{0}"; ",
delP.idPoint);

sgl +="COMMIT;";

DataBase.Exec_SQL(sql);

LoadPoint();



drawPoint();
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private void checkBox1_ CheckedChanged(object sender, EventArgs e)

{
if (checkBox1.Checked) { isDrawAllAngle = true; }

else { isDrawAllAngle = false; }
myPanell.Refresh();

public class MyPanel : Panel

{
public MyPanel()

{
this.DoubleBuffered = true;

this.ResizeRedraw = true;
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Bupimenns 3aa4il ynpasiniHHs 0aratolaHKOBUM
MaHIMyJISTOPOM

Cepriit Hoeocenos', Braaucnas Isanos’

1. Karpeapa KITAP, Xapxancuxiit maugiomunensii ymneponrer pagicenextposns, YKPATHA,
Xapxis, np. Hayxn 14, email: sermy.novoselovidnure. ua

2. Kapeapa KITAP, Xapxincuxiin anmii y

T pa lpuniun. YKP:\“‘A,

Xapxan, up. Hayxe 14, emul: viadyshv ivanov | @nure ua

Anomanin: [Jana pofora OPUCBISCHE CTBOPCHHIO
pilicHHA 3234 XepyBaHHS  (araToJaHKoBRM
saninyasropoM. [Iposeaesno ananis iCHY:OMNX METORIB
YNparmiHHA  OQrarofaHKOBHMH  MAHITYIATOPAMM.
Haseaena ysaragesiesa CTPYKTYPHZ CXeMa CHCTEMM
ynpagninag. TTposeseso anams koscTpysuil cyrnobis
CAraToNaHKOBMX  MAHINYIRTOPIE T3 METOAIB
TUMTYBAHHA [QBHHX 0OpO NOZHUIOHYBAHHA PYXOMHX
JAHOK JUIS BHPINCHHS SABIAHHL onmaMizLil wacy pyxy
SANIHOI0 TPAEXTOPIEXD MAHIMYIRTOPA.

Kuowosl ciosa: Baratonaskossil  Masinyasrop,
pobor, abconsomanli enxkosep.

1. BcTvn

Baratozaskosnit MaHinyIATOp — Ue MAHIOYAATOP 3
KinnkoMa crymedsamu pyxausocti [1]. Hanpaxknan, sk
KOHCTPYKUIS, WO BOJOIE OJHHM CTYICHEM PyXIHBOCTI
soxe Oy nosopor omiel aamkw moao iHmol abo
OfCPTaHHA LHAHAPHYHOIO CTPHKHS HABKONO Bracsol
oci cumerpil, 3 TAKOK 3IB0POTHO-TIOCTYNAILHI  PyXH
NEPeMILICHHA WIITHAPHYHOID CTPHAHA HABKOAO wiel ocl
(puc. 1) [1].
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Prec. 1. Cxesa Garamosaisconond MamnyIxrops

el

JAea oposmcnosux  poorie 1 MOJYIRHHX
MBHINYAKTOPIE  HAAGIIBL NOLMPEHHM  NIAXOAOM [0
YOPaBRNiHHA €  HeIMNCKHI  COUIBHI  KOHTpOJEpH,
HANPHKIIAN, 33 JON0MOro cxem kepysanss PD abo PID
[1]. Omnax ui geueHTpatizoBaHi MHIAHL CTPYXTYPH
KCPYBAHHA, 100 ITHOPYIOTE HEAIHIAHY NOseJiHKY Takux
CHCTEM, 323BYAll He BPAXOBYXOTE iHGOPMANIK0 3 HIMX
niacucrem afo BHMArRIOTH PETCALHONO HATANITYBIHHS
NAPAMETPIB KOHTPOACPA.

[HIMM  WHPOKO  BHXOPHCTOBYBIHHM  MCTOIOM
KePYBaHHA, OcOBAMBO NI BIACTEXCHAT TpackTopil A%
HOPCTRHX GaraTORaHKOBHX MAHINYIRTOPIE, € TaK I8aHHI
METOA OOMHCICHOIO KPYTHOTO MosmeHTY [2], sxuit €
OKPEMHM  BHNAAKOM  JHHCAPHIAGHHOIO  KepyBasHHs
IBOPOTHAM  3B'S3KOM, L0  BHKOPHCTOBYE  MCTOR

3p0poTHO! AMuamixn. TuMm He MeHUL, OPOJYKTHEHICTH
wiel TeXHOAOrl MPAMOre KCPYBIHHA HA OCHOBI Mojgedi
CHABHO 3ANCKHTE BiJl AKOCTI MOACTIOBIHHA BIHAMIKH
pobora. Tlogansmon NepeaoBol0 TEXHIKOK XCPYBaHHS
AMR HeMHIHHHX CHCTEM € TIPOrHOIHC KepyBasHs 33
mogewne  ([MKM), raxok  Bijose S NpOrHozse
KepyBaHHA 200 KepyBAHHA TOPHIOHTOM, RKE MIlHO
IAKPIMILIOCA B IIPOMHCI0BOMY 33CTOCYBIHH.

B pobori [3] noxazano, 100 IS BHPILICHHS Z8B1AHHS
onraMmizauil  wacy  pyxy  3a33HOK  TPAEKTOPIE
MIHINYIATOPA, HEOOXiHO HE TUILKH TOMHO OUIHWTH
WIBHAKICTE  PyXy BY3NiB  Masinyastopy, ase i
sabenesTit NIHIHY XapaKTePHCTHKY OUWIHKH noznnii
MEXAHIIMY B IIHPOXOMY JUAMA30HI IMIHM IEBHAKOCTL
Tako®k BAAUMBHM € BHIHAYCHHA a0CONOTHONO KYTOBOIO
AONOAKEHHA CICMEHTIE  KOHCTPYKIHl  Masinyastopa,
ocofmeo nij wac e3aemodil ob'exTia npomscaoBol
asvosmansauil 3 BMKOpHCTAHHASM TexHouon! Intemet of
Things B aasiit poboTi 3anpoioHOBIHO KOHCTPYXIINO
cyrnoda MaHINYIRTOPa Ta ABi KOHCTPYKIUIl JaTaHKis 1%
sn3Havesns  abcomomoro  xyra  obepry  cyraoa:
pentcrrenit 1 marsiaugh (puc. 2).

Pusc. 2. Jommumiii murana cyraoby poSora-samnyasropa

3anponoHOBAHA KOHCTPYXUIA PeBCTHEHOIO A3TYHKR
BHSBHAICH HETCXHONOTIMHOK | Habarato Gumpm 3a
POIMIPAMI HEK KOHCTPYXLIS MArHITHOIO JAT'BKa, TOMY
B JI0CICREHHAX BOHA HE BUKOPHCTOBYBANACH.

Takuy WHHOM, AOCIUDKCHHR MCTOMIE BHIHAYCHHR
nossuil esesmentis xoHCTpyxuil MasinyasTopa s Oyas-
AXHH MOMCHT HaCy € AKTyanLHUM 3aB5anHaM [3].

II. ABTOMATH30BAHA CHCTEMA KEPYBAHHS
BAFATOJIAHKOBHM MAHINVIISITOPOM

[Mpomucnosi podOTH MaxTh, K npasnno, Giasuy

KUILKICTE CTynesiie pyxamsocri. B ymosax peasssoro

BHPOOHKLTER ISCTOCOBYIOTECA poboTH 1 woTHpMma |
Olaswe CTYDCHAME PYXIHEOCTI Vopagainas

M&MS 2024, 25-26 October, Kharkiv, Ukraine
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MIAHIMYNATOPAMHE 3 TAKHM YHCIOM CTYICHIE PyVOUIHBOCTI
€ GiiIThA CHIATHIM, SHM IPH KePYBEIHHT MAHTTYLATOPIMEA
% MCHIIAM MHCI0M CTYNCHIE PYXIHEOCT. TaKmg SHHOM,
npH BHECHAHHI HalinpocTimol onepauil nepesilicHAS
TAXEATHOMD MPECTROH 3 oiHicl ToUKR B iHmy noTpibac
BHEOHATE BEAHKEH 06caT of9HCaeHE.

[Tpi MomeAKBaHHI CHCTEM YIPARAIHAA PyXos poboTie
noTpif#o BAPIOIYEATH  388]3HHA KIHEMATHEH Ta
MUHAMIKH AR [N BHKOHAEMHN  Mexadiaais.  leaye
IROPOTHE Ta NpEME  3aA0aHAEA  Kimemarukn,  [lpase
TARJAHHA  KIHCMATHEN  DOASTSE Y EHIHAWCHHI
NPOCTOPOBOND MOMGECHHA Ta OpicHTanil xapasTepsol

TOMEH, AKX npasdno,  pobouwcro  iHCTpYMEHTY
MaHinynaTopa poboTa 338 BILOMHMHE  EHASCHHAMH
YIATATEHCHEY — ROOPAMHET.  JBOPOTHE  3ARJAHHA

KiHCMATHEH, AK | OpEMe SEJIHHA, € OTHHIM i1 0CHOBHHX
TARJAHE KIHEMATHSMHONO aHanizy Ta ceHTexy. [Jaa

KepYEAHHA — MOMOKCHHAM — J8HOKE T4  OPiCHTAicn
poboworo  HCTPYMEHTY — MAHEIYIATOpA — BHHAKAE
HepOXigHICTE  BHPILCHHA — IROPOTHOMG  ARNAHHA
KIHEMETHEH.
CrpykrypHa Ccxesa MOTY A VIPARTIHHA
MAHIMYNATOPOM OOKAEEHE Ha pHCYHEY 3.
Mty
oy
A 1
-
[rse-r——
I T
gy ik gy
Dpasaay A T
T T '-"'“-

1 :

Ko -

Pac. 3. Crpysrypeii Cxoss soyns yupanmEm
SAHIITYIIET O

CHCTEME CHIAAACTECE 3 HACTYTIHHX CICMCHTIE!

— nepooHansEill  wosmn wTep (TK) 3 nporpasoso
YIPARIEHEA | OTPHMAHHE JEAHHX,

— mepeTROpHEaY iHTepdeiicis;

— xepyianil KoHTpORep;

— npaiiscp QEAMYHA NOCTIHHOND CTRYMY,

— ahcomoTHmil MarwiTHRI BaToK;

— weonoTHHI peIncTHEHHA 2aTHHK,

— KpOROEH AENTYH;

— BEAKCT MEXAHIIAY MAHITYIATORA.

JlnA  BHETHAMCHHA  OplEHTANl
BHEOPHCTOEYRATH AEA METOTH:

— MArHiTHE a0c omoTHR

— pesicTHERNE abcomoTasl

JnA srisasicHEE abconTHOro KyTa obepry cyraobha
Oymesio BHKOPHCTOBYEATH MArHiTHWA eHKOOep THOY
ASS600.  Jamnii  caxoacp notpelye  D0SaTEOBOIO

cyraoly  Gyaeuo

133

CNEMEHTY — MarHiTy, #kdil OGyne 3akpinicso  \a
KOHCTPYKTHEHEN eAcscHTax cyTnody Ba ommifl sici 3
peoykropos.  Jlarmx  ASS600  noEMHGH | TOMEMO
pOITANIGEYEBATHCA HA Bici pedyKTopa i, BiANOBIAHO,
nocTiduworo  sarniTy. BigcTade i JamiesoM 0
NocTidsEM  MardiTos  seae  GyTH  siHimaneda H \e
nepesdulyeaTd 4 wum. B ganii wosctpyeuil gamaex €
EOPCTED  IAKPINNSHHM  BiJHOCHO PYXOMOl ESCTHHH
CyTIody H3 OCHOBI MAKETY.

V3ArankHeHa CTPYKTYPHA CXEMA CHCTEMH VIPAETIHHE
MOXEEAHA HA PHCYHEY 4.
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Fac. d. Y-mransHess cTPYETYPHIL CXEMS CICTesE
VHPERTHH

[Mporpasysanss TpareTopill  pyxy  saxsary 5§ 3
HABAHTARCHHAM § BAKDHYETRCA ¥ cHeTemi dhikcosanol
Gasonol koopauHaT. Bexmop yviarankHeHOrD I9CIUICHHA,
ax  doyHKIiE nmpomecy  qolt), YTEOPKETRCA  BEKTOP
VIATANEHCHNX KOOPIMHAT MAHOK MAHITYNATOPa, Axuil y
®OPCTEIH MexaHivHil cHeTeMi € BEKTOPOM VIArATRHCHIN
KOOpANHAT npHEodie gqoit). Bextopa go(T) ta gnit)
NoE'AEEHT O0HH 3 OIHEM, BiA00pakcHHAM NEPeTBOPCHAS
RoOpAEEAT T, BMICT AKOM0 BCTAHOBIMWTLECA 3 PillICHHE
npAMol 333851 KiHCMATHEH  MadinynaTopa.  [TpecTpiil
KEPYBAHHE MPOTPAMHEHM 385CINCICHHAM TEHEPYE BEKTOR
VOOPRAKOBAHHN  VIAFATRHCHHX — ROODINHAT  MPHBOIY
QA T), #AKI DNOEE38HI 3 BCKTOPOM  VIAFANEHEHHX
KODPAHMAT BAXBATY MAHITYAATOPA QA T)  munExom
IBOPOTHOND BIAOOPAMCHHA NEPCTROPCHHA KOOPIHHATH
T Buicr T mcranoemsoeTecs i3 piliesns 3sopoTHOl
303841 KIHEMATHEH MAHITYARTOPA

Y zaraneHOMY ENORAKY  AMHAMISHI  BAACTHBOCTI
MEHIMYNATORE XAPAKTEPHIYIOTRCE MaTpELcH Wmdp, gn),
INAHG T AEOKY  BHEOHYETHRCH  CHHTCI  MEATPMLI
KOHTpOonEHNE npacTpole Wyyip, gn). B ymaranseenif
MATPHYEIA  CTPYRTYPHIE CXeMi CHCTOMH  KCPVBAHHA
eeHHAM smanimyasTopa Fit), Fo(T) — mextopi cam,
Oy BWCTOCOBVEOTECH A0 TR'AIKIE MAHITYARTOPA Ta ONOpY;
qQ'nit] - BEAMipEHI BCKTOPHI IHAMCHHA VIArAIRHCHHX
KOOpAMHAT npueodie; Wyy  (p. gn) MATPHELEA
indopuanifianx npecTpoie. Ha aopator oo ocHO&HIK
IBOPOTHHY IE'WIKIE 1000 YIArankHCHAX  KOOPIHHAT
NPHBOTIE, CHCTEME MOME MATH IRODBOTHHI 36'A308 PO
npoMisHi  koopaMHATH, pobaceHl  EiMoBIMO 030
MPHLMOTE T IOPA IR0 BAHO IO YTIPEETIHHE.

I11. POSPOEKA ANMOPHTMY POBOTH
MPOrFAMH

Ha prcynxy 5 nokamaee anropsmy poboTH MAKeTY.
Ha nowarky pooTH DepeBipEETRCE  3B'A30K 3

NEPCOHANLHHM  KOMO'ETEPOM  depes  nocnizossnii
inTepdeiic. Amno 3E'AWOK  YCTAHOBACHOD, TO MO&HA
MPOE0EEYEITH PoGoTy.

Orpusasimn kosapgy sia [ME, woatponcp dopuye
NOCHHOBEHICTE MNYNRCIE QA IMilCHHA BATY KPOEOBOTO
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JBMIYHE H3 0OTPIOHMI KT, BPaxXOBYIOAH NepelaBainie
WHCIO pefyKTopa. B HamoMy BHORAKY e MO
craHoanTs 1:42.

Kyr amiueHsHs Bany ABHIYH2 OpH NOBHOMY Kpoui
cradoenTe 1.8 rpaaycis. Bpaxoeyioun nepesagansue
WHCIO  POAYKTOPR.  TCOPETHHHO  MEX3HIIM  MOXKe
zabeznewsimit ToumicTs 0,045 rpaayca.
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Pisc. 5. Asropermse poBori iporpasa pouy

[licns aBepiuesAs NEPEMILICHHA, KOHTPONEP 3YIIHHRC
PEAYKTOP T3 IMHTYE NOKATAHHA JATUHKY NONOKCHHA.
Orpisannl  Jani  NEPeTBOPIOIOTECA 3 AHANOIOBOIO
CHIHANY B iapPoBHil Ta NepeloTLC HA NEPCOHATBHII
KoM orep.

[Ticn® 3aBepuIcHHS BUMIPIOBAHAS KyTy oDepry UMK
YOPABIIHHA [OSTOPIOCTHCA 40 BAMMKAHHA HaNpyri
AHRACHHA KOHTPOICPY.

134

VII. BUCHOBKH
Jana podora npRCRANCHA CTROPCHHIO PIICHHS 33541
KepyBaHHA GaraTonaHxoanM MAHINYAATOPOM.

MMposeacHo  asanis  ICHYIOMMX MCTOAIB  YIPABRAIHHSE
BararoaHKosHMN MEHIYALTOPAMH. Hasenena
YIATAABHCHA CTPYKTYPHA CXEMA CHCTEMH YNPARIIHHA
TMposeaesno ananiz KOHCTPYKIL] cyraobis
GaraToNaHKOBNX MAHINYASTOPIE T3 METOXIB IHHTYBIHHA
AZHEX OPO  NOIHUIOHYBIHHA PYXNOMHX JaHOK /s
BHPIICHHS JABBAHHA onmuMBanil Cacy pyxy 3a1aHo
TpacxTopicio madimynsropa. Orpismani Jani ceiluaTs
Npo AOCHTS TOMHE BHIHIMCHHA XYTY 33 [I0NOMOION0
MargitHoro abcomorroro eskomepy. INoxubka sisipy
KYTY CTAHOBATE MeHme | 4 rpagyci.
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