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Nel MpakTUKanbIK XYMbIC.

Matlab xyieci. MATLAB asnemeHTTi MATLAB.
MATLAB bargapnamanay anemeHTTepi

I. Tanceipma

[topep matpuua bepinreH:
6 ¥ 2 13
5 10 11 8

9 6 7 12
15 14 1

11  MATLAB XymMmbiC KeHicTIriHe [lopep maTpuUacbiH 31eMEHT GOWbIHLLA.

>A=[1632 13;510 11 8;967 12;4 15 14 ]]

12.  MATLAB KbI3MeTiHiH KemeriMeH 6epinreH MaTpulaHbiH KacMeTTepiH KOpCeTiHi3:

a) Herisri gnaroHanbAapAblH 3NEMEHTTEPIHIH CaHbIH;

6) ap 6araHHbIN 3N1EMEHTTEPIHIH CaHbIH;

B) 8P XXONAbIH 3N1EMEHTTEPIHIH CaHbIH.

1.3. Here 4x4 kBafpaTblHbIH CaHbl 34-Ke TeH?

1.4. Magic KbI3MeTiHiH KellerimeH KBaapar XacaH OHbl JJlopep KBagpaTbiHa aiiHaN4blpbiHbI3
15. CuMMeTpusiblK MaTpuua KypblHbl3  (TpaHCMOHMpPOBTaNFaHFa MaTpulaHbl  Kocca
CUMMETPUANBLIK MaTpuLia nanga 6onagpl).

2. Tancblpma

2.1. MATLAB-TaH TbiC KeHeei XXongapaH TypaTbiH datai ,ciai,M3'iiHai halinbiH KYpbIHbI3;

-0.4326 -1.1465 0.3273 -0.5883
-1.6656 1.1909 0.1746 2.1832
0.1253 1.1892 -0.1867 -0.1364

2.2. MATLAB opTanbifblHaH (aiiniabl OKbIN aybicnanbl datai XacaHbl3.

2.3. Heri3ri >X3aHe KOCbI/IKbl fMaroHanbAapablH, 31eMeHTTePiHIH caHbIH ecenTeHis.

3. Tancbipma

3.1. 2x2 kenemiMeH H MaTpuLacbiH XX3He 0Cbl KeneM 60ibiHWAa O MaTpULUAChIH eHri3ili3.

3.2. Opetterl kebeiTyai naiganaHbin, Matpuuanapabl Keb6eiTiuis, cogaH cou 31eMeHTTI
onepayumsaHbl NanganaHbliHbI3.

3.3. b=[1, 2, 3] BeKTOPbIH Xa3blHbl3. DNEMEHT 60MbIHLLIA KBaApaTKa LLblFapblHbI3.

3.4. >KongaH TpaHCMOHWPOHZAY apKblabl anblHFaH BEKTOpP-O00faHAa KebeWTy apkbiibl C
MaTpULACbIH KYPbIHbI3.

3.5. D matpumyLacbiH xacaHbl3: C MaTpuuacbiHa con Kenemferi 6ipnik maTpuuacbiH KOCbIHbI3,

on 7TH KeMeHfi caHblHa Ke6elTinreH 60McbiH. LUbIKKAH HITMXXKeAEH 2 CaHbIH abILbI3.



5. Tancbipma

5.1. XyMbIc askTanfaH coH 3kpaHga MATLAB >XyYMbIC KeHIiCTIriHiH Ma3MyHblH KOpCETiHi3:
KOMaHAanblK XongaH »wWhos - Tbl TepiHi3 (6yn KOMaHAa aKpaHfa XXYMbIC KEeHICTIriH Kasipri
XafaliblH LWbIFapaabl: e3repiMmaep atbl. KBHEM X3He NaijanaHamblH Xafbl). XKYMbIC MasMyHbIM
nabopaTopuANbIK XYMbIC KaFasblHa KeLWipin Oblbl OKbITYLLbIFa KBPCETIiHI3.

5.2. )KyMbIC KeHICTiriH TasapTblHbI3 (Clear komaHgachbl).

5.3. )KymbicTol MATLAB-NeH askTaHbl3.

1. Tancbipma
11 [0, 2.0] uHTepBanbiHga 0,05 kagambiMeH Y = 4*x3 + 2*sin(0.5*|X|) KbI3MeTiHiH MB3TiHIH
TabnuuacbiH KypbiHbI3 Tabl 1
1.2 AHblHFaH TabnuuyaHsl MATLAB QopmatbiHga Arr 1  dannbiHga (mat-thaiin) >kaHe
cerizbenrini MaTiHAi opmaTbiHaa Arr_2 (alinblHAa CaKTaHbI3.
13 MATLAB >XyMbIC KeHICTIriH Ta3apTbiHbI3, CcaHAapAbl pauuoHanibl caHgap TypiHae
KenrepiHis, cofaH KeiiH taingapabl eHrisinis (1.2 Tancelpmacst).
2. Tancoeipma
2.1 TeHaey XyWAecCiH 3epTTeN. OHbI LLELLIHI3.
8x1 +7x2 +6x3 =-5
4x1 -3x2+ 3x3 =7
X i+4x2+7x3 = 11
3. Tanceipma
3.1 Matpuua reHepaumscbiHbiH Kbi3MeTi 6ap M-thaiin KypbiHbi3. MaTpuua GipKenkiniri mMeH
OHbIH aTbl MATLAB KomaHAanblK X0/blHAA aHblKTagaabl. KoiblfFaH TancbipMaHbl LWeLy YiliH
MYMKiH ©0M1aTblH XO0MJapAbl KapacTblpblHbI3. ©p anbTepHaTHBaHbl GaFanaTT Ci3giH anropuTtm
WwewwimMiH TyciHgipiHis.Kpamep kbiameTi 6ap M-chalin xacaHbl3, OHbl KofgaHy Kpamep agiciMmeH
CbI3bIKTbIK TeHAey IKyiWeciH wewyre Kewektecedi. Ci3fiH  KbI3MeTiHi3 MblHa LlapTTap
OpblHAaNfFaH4a FaHa KongaHy KN eT:
1) xylie TeHAeyiHiH caHbl 6enricizgep caHbIHaMeH
2) TeHAey caHbl - 10, onait 6onMafampa K.ate Typabl Xabap LiblFabl
4. Tancblpma
4.1 XyMbICc afkTanfaH coH 3skpaHfa MATLAB >yMbIC KeHIiCTiriHiH Ma3MyHbIH KOpCeTiHi3:
KOMaHzanblK Xonga »whos - Tbl TepiHi3 (byn KOMaHZa 3KpaHfa XYMbIC KEHICTIriH Kasipri
XafaaliblH LWbirapagbl: e3repiMaep atbl, KBHEM XX3He naiganaHambliH Xadbl). XKYMbIC Ma3MYHbIH
NnabopaTopusabIK XYMbIC KaFa3blHa KOLWipin OHbl OKbITYLUbIFa KOPCETIHi3.
4.2. XKyMbIC KeHICTIriH TasapTblHbI3 (Clear KOMaHAachl).

4.3. XXymbicTel MATLAB-MeH agkTaHbl3.



OpHanacTbIPbIHbI3:
a) sin, sinh, cos, cosh; 6) tan, tanh. cot, coth; B) sec, csc. n, m , K - MafblHanapblH aHbIKTaHbI3,
12 IpadukTep MeH MapKenepai KepceTy YLWiH TypAi TyCTepAi KONAaHbIN KbI3MET rpapuKkTepiH
6ip Tepesene opHanacTbipblw 1.1 TancbipMacbiH OpbIHAAHbI3.
1.3 AnblHFaH HaTmkeni MATLAB (aiinibiHAa cakTaHbI3.
1.4 MATLAB-Ta cypeTTepfi cakTayblH epeKLuenikTepi.
2. Tancbipma
2.1 Ab6cuuccTep MeH oOpAuHAaTTapAbl KanblMTacTblpaHblH b MeH ¢ HykTeciHiH 6ipaei
MaccuBTepiH  KypbiHbI3.  EKiHIH  (YyHKUMA  MaFblHanapblHbIH ~ CifeMiH  ecenTeHizgep
e3repriliTepAiH xaHe 6eTTi CypeTiH canbiHbi3gap.
3. Tancbipma
3.1. KapakaiibiM nTepaumns MaciniMmeH XYyWeHi LWewy yiWiH anfawkbl rpapukanbik
XaKblHAacyblH Taby

f fl(x.y) = 3*x +sin (0.5%(x-y)) =0

[Li2(x,y) = 4*y + cos (0.5*(x+y)) =0
3.2 HblOTOH ajicimeH wWewy ywiH [paduyecky HaliTh HavanbHoe nNpubamxeHune xO - yO -H

anfallKbl rpauKanbiK XKakblHAACYbIH Taby

g(xy) = xy3 - y3+4 =0
Tancbipma
4.1 CypeTTi 6e3eHfipy YWIiH TycTepai nangananyabl YApPeTin. OHbl Mblcania KepceTiHis.
4.2. MATLAB rpajuKacbiHblH MYMKIHAIKTepiH nainganaHyfgbl YApeHin, OHbl Mbicanga
KepCeTiHi3 (6aFangblkK guarpamMmma Kypy, WeH6epnik gnarpaMmma Kypy, ructorpamMmma Kypy).
5. Tancbipma
5.1. XKyMmbIic askTanfaH coH skpaHga MATLAB >XYMbIC KeHICTiriHiH Ma3MyHbIH KOpCeTiHi3:
KOMaHgasnblK XongaH »wW hos - Tbl TaHAaHbI3 (6yN KOMaHa 3KpaHfa XXYMbIC KEHICTIriH Kasipri
XaffaliblH WhlFapadbl: e3repiMaep atbl, KOHEM XXaHe NaifanaHamblH Xafbl). XXYMbIC Ma3MyHbIH
nabopatopusanblk XYMbIC ecebiHiH  KapafblHa KewipiHi3. EceaTi X3He »>Kaca/blHFaH T-
thalingapabl OKbITYLLbIFa KBPCETiHi3.
5.2. XKyMbIC KeHICTiriH TasapTbiHbI3 (Clear KomaHgachl).

5.3. XXywmbicTol MATLAB-NeH aaKTaHbl3.



Ne3 3eprxaHanblk XYMbIC.
Simulink xsHe Stateflow.

1, Tancblpma

1.1. Keneci Tancblpmanapjbl OpblHAaHbI3:

a) Mogenbfi opblHAayFa Xibepin, anblHFaH | (& :
HaTWMXKeci Scope “KepceTKil TepeseciHae” b6aranaHbis; e - e
0) WbIKKaH HATWXeHI mdl-ainbimeH 63 nankaHbli3fa c-aKTaHbl3. L,ypeT i.
1.2.Ke/fleci Tancbipmanapbl OpblHAAHbI3:
a) 2 cypeTTe KOpCeTiNreH 6/10K-guarpaMmanbl KypblHbI3:
0) WbIKKaH HaTWXeHi mdl-haiinblHAa 63 nankaHbi3ga Pulie bleToly scope
Generator
CaKTaHbI3.
Cypert 2
2, Tancbipma

MATLAB Simulink MyMKiHAIKTepiH naiganaHyfbl YAPeHin, OHbl MblCcanja KepceTiHi3
Nonlinear: Memory, Transport Delay, Look-Lip Table, Look-Up Table (2-D), Coulomb &
Viscous Friction, Quantizer, Hit Crossing.

3, Tancblpma

3.1 XKyMble Ma3MyHbIH 1abopaTopuANbIK XYMbIC ecebiHiH KapaFblHa KewipiHi3. EcenTi »KaHe
)KacanblHFaH ni-thaingapabl OKbITYLIbIFAa KBPCETIHI3.

3.2. XXyMbIC KeHICTIiriH TasapTbiHbI3 (clear komaHaachl).

3.3. )KymbicTbl Simulink-neH askTaHbI3.



No 4 3epTxaHanblK XXYMbIC.
TuUNTiKk MaTeMaTUKanblK cXeManapibl KonfaHblmxyienepai yariney.
Bipkenki okufanapfblH, CTOXaCTUKa/bIK KaiHap Kypybl.

Mblicanbl:

bargapnamacsl
function GetNumeric: Integer;
var K:Integer:
begin
K; =Random (11)+1;
f K=11 then K: =7,
GetNumeric: =K;
end;

bargapnamacsl
function GetNumeric: Integer;
var K:lInteger;

begin
K:—Random (13)+1;
case K of
n: K 7
12,13: K:=2;
end;
GetNumeric:=K;
end:
bargapnamacsl

function GetNumeric: Integer;
var K; Integer;

begin
K:—Random (19)+1;
case K of
11,12: K:=3;
13: K:=4;
N.. 16: K: 6;
17; K:=T7;
18,19: K:=10;
end;
GetNumeric:=K;
end;

procedure TForml .ButtonIClick(Sender:

TObject);
var A:array[l.,10] of Integer;
i.,K:Integer;
begin
Series 1.Clear;
fori:=I to 10 do
A[i]:=0;
for i:=1 to 50000 do
begin
K:=GetNumeric;
inc(A[K]);
end;
for i:=I to 10 do
Series |,Add(ATi])
end;

1234567389 10

Cyper |I.

1234567289 10
Cyper 2.

1 23456789 10

Cypert 3.



Tancbipma

KocbiMwaga A TancbipMa afbliHbI3, Ci3gepAiH TYpbliHbI3Fa NaliblKTbl. OYHKUWAHLI cany,
COMKeCTiIKTe caH KalTapyllbl KepceTiireHMeH TancblpMaja TapaTy 3aH. OTKisyai (yHKuus
TeKCepyiH .

12345672829 123456 78

123456789 10 1234567289

1234567

123456172829 12345678

123456789 10 12345617289



No5 3epTxaHanblK XYMbIC.
Y nriney HaTmxenepiH Tekcepy. Q-cxema

Bip kypanfaH Kypbinylwbl - cxema YAarici canyfa >Xymbic 6apbicbiHAa epeai (cypet 1).
balikay eTKi3ynepi )aHe Xyie 6apblk 3NeMeHTTepiHIH yiinecimai napameTpnepi Tepin any .

Mbicanbl KaiHap 6afganamacsl : Mbicanbl KaHan 6afganamacsl :
procedure Istok; procedure Kanal;
begin begin
if T mod N=0 if ZKan
then then
tistok :-T+GetN umeric-1; begin
if T=tlstok Dec(tKan);
then Inc(SZKan);
begin if tkan=0
Inc(InSig); then
if VNak<seNak.Value begin
then ZKan:=False;
Inc(VNak) Inc(OutSig);
else end;
Inc(Shoy); end;
end; if not ZKan and (VNak>0)
end; then
begin
Dec(VNak);
ZKan:=True;
tKan:=seKanal. Value;
end;
end;

procedure TForml.ButtonlClick(Sender: TObject);
begin
VNak:=0;
Shoy:=0;
InSig:=0;
Outsig:=0;
SZNak:=0;
SZKan:=0;
ZKan:=False;
ListBoxl .Items.Clear;
T:=0;
Repeat
Istok;
Kanal;
SZNak:=SZNak+VNak;



inc(t);
Until T>seTime. Value:
with ListBoxl .Items do
begin
AddCfloTOKHO noctynuTh curHanos: '+IntToStr(seTime.Value div N));
Aclri('Moctynno curHanos: 4TntToStr(InSig));
Add('06pa60TaHO curHanos: *+IntToStr(OutSig));
AcMCCO6oiMHbIX curHanos: +IntToStr(Shoy));
if ZKan
then
Inc(VNak);
AddOOcrajiocbh B cucteme curHanos: '+IntToStr(VNak));
Add('YuTeHHbIX curHanos: '+IntToStr(VNak+Sboy+0utSig));
Add('CpepaHsas 3aHATOCTb HakonuTensa (B cur.): '
+ FloatToStrF(SZNak/seTime.Value,ffNumber,8,2));
Add('Cpefl[HHH 3aHsiTocTb Hakonutensa (B8 %): '
+ IntToStr(Round(SZNak/seTime.Value/seNak. Value* 100)));
Add('C'pefl[HHK 3aHATOCTbL KaHana (B % ):1
+ IntToStr(Round(SZKan/seTime.'Value* 100)));
end;
end;
| > TabopatopHas paboTa Ne 2 -{0j xj

MpOAOMKMUTENLHOCTL MOAIENMPOBaHNA: j50000

. m | BoinonHuts -
eMs KaHana:
P | 3 *‘_v;; ey 15 ¥

EMKOCTb HakonuTens: js T

[omkHo noctynuTs curHanos: 5000
MocTtynno curHanos: 5000

j O6paboTaHo curHanos: 4545
C60iiHbIX curHanos: 450

: OcTanocb B CUCTEME CUTHaNoB: 5
Yy4TeHHbIX curHanos: 5000
CpefHas 3aHATOCTb HakonuTens (B cur.): 4,30
CpefHAa 3aHATOCTb HakonuTens (B %Z 86
CpepHas 3aHaTocTh KaHana (8 %9\ 100

Cypert 2.
Tancbipma
Tonaccol3 CTOXacTMKanblK YAri Kypan yAarici »>kacay. ®PyHKkuuacbl kaiiHap Neb
nabopaTopuanbIK XXYMbICKa XacanfaH Herisge 6ipkenki curHangapAblH CefiH KanbinTacTbipagbl.
XacanfaH ynri KongaHa, Xyie XXyMbIC Xacaynapbl yiinecimai napametpnep Tepin any.



