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M ATLAB XY PHHM I )
‘htﬁmmp Na Kymaarnanrrupum
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WHITHK, aynrg CAH, Mgy PHithy MALIY MO, H bl
BUICO Gaiigry PP Microgoq pe o, W/PHII HMKO-
MapHay Xa CTOsof Excel, MUTHIM EkH K

Ml py
Ml !Impmawmp}mu (netCDF

# HDF) ¥k mysinn.  Knpurnu-snxapim gyHKUHSNapH Xap Kaaaii
dopmaraarn daiiap GHAAH WILNAM HMEOHHHIE DEPaIl;

~ MATLAB keuraiirmanapinan (oitnanannd MabayMomnap Exm Mab-
AYMOTHAD OKMMIAPHHH TYPIH KyPHWIMANAD, JKYMAALaH KOMILIOTEPHHHIT
KETMA-KET (OPTH EKH 0BO3 KAPTACH OPKATH TAXINII KHIMLL BA BHIYAJLIAWI-
THPUIN YOIYH ONHIN MyMKHE, ByHaan TauKapH, ocumiorpad, curnannap
aHanusaropy Ba Tebpasiuap rescpatopu kabu npubopnapun MATLAB
OpKanH DOMIKapui MyMKHH;

— MATLAB mannymornapuu Gomkapuu, QusTPAAI Ba KaiTa uul-
nammy amanra ouupam. MATLAB tapknGita gunstpail, Tekmenant,
COMAANALITHPHIL B Dyphe TE3 YarapTHpHLLIapH (FFT) dhyusinanapn mMas-
Hya,

— MATLAB mapmu 2D sa 3D rpaduinapis KypHIT Xamia XasmmHA
BH3yaIIAMITHPHIT YHYH OHPHKTHPHATAH diyixumanapra sra. I'padsnap-
HY HHTEpaKTHB iy Dunax ApaTHINIAH Talikaph anerypuit iy Gunan xam
KYPHLI MyMKHH.

AlropuTMAAPEN AACTYpRaLl Ba winab arKum oyitnma;
— MATLAB 70 HHKEHCPITHK Ba HAMHIT MacaTanapHi TeTHK Onaan

eqiin yayH 3apyp OynraH BeKTOpIH Ba marpHiasii amManmapan Kynnab
KYBRATIAV I

~ MATLAB Twni épaaMuia HacTypiap Ba ANTOPUTMAAPHK AHbAHA-
BMil acTypUan TIIIAPHAATHIA HrcOaTal TE3POK E3MII MYyMEHH, 9YHKH
Varapysanaap ILA0OH KHIILH, MALIYMOTAAP TYPRaPHHH aHHKJIAM Ba XOTH-
PaHi avkpaTHil KabH TANTKHITI aManiapra BakT capipramaiiy. Kimamnamk
XOIapaa BEKTOPJIH Ba MATPHIABHIL AMATLTAPIA YTHII HATHKACHAA for k-
nHpay doiizanaHHILTa 3apypar xonmaiimn. Harwwana MATLAB wonumar
Gup carpn C/C++ kojunur Gup Heda carpura TYFPH KETHIIH MYMIHH;

-~ MATLAB jiacTypHHEHT Xap OHp KOMARIACHHH HHTEPAKTHE iy On-
AaK anoxpaa 6aapn® HATHMKAHH AAPXON QML MYMKHH. HuTepakTHs KO-
MaHIAnapHi CKPHITT EXH dyskuHs KYpHEHLIEAA GupnawTHpHO, ynapHHHT
Gamapumumn i ABTOMATIAITHPMIL MYMKHH,

_ MATLAB xerraiirManapi curiaaapin Kaita unuiaui, aioka, tac
BHP B BH/1C0 MaLIYMOTIEPHH KA frra miaan, GOMIKAPHI THIHMAAPH XAMIL
mynra yxmam kynoad coxanap yayn BHPHICTHPIVITAR ANFOPHTMIAPTa 313,
Vinfy GuprKTHpAITAN ATTOPRTMIIPHH xycycuii anropaTviap Guian oup-
aaurrHpnO, Myparkald nacTyp Ba HAOBANAPHI AMAITA OLIHPHIL MYMKHH.

Kutobaa anrclpank Ba CHMBOILIN wucobmavmap, MATLAB nacrypu-
An rpadmka, M-gurobmap, THTIK MAcAlANapHH SRl YHYH WIOBAIApHH
apardi, MATLAB TiInmMuHIHT Optimization ToolboX nakeTH, MabIyMOT-
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AJTEBPAUK BA CHMBOJLTH XHCOBJAULIAP

AnreSpank sa CHMBOIH XHcoDaammap Symbolic Math Toolbox —cim-
BOJUTH MATEMATHEKA BocHTanapiaas (hoiinanannd dmxaprnamy. -

1.1. Cunsomin Jucofiiaiurap
1.1.1. Svmbalic Math ToolBox nakern

Symbolic Math ToolBox naker Epramitia Kyiinarn THITIK AHATHTHE
KucobnamzapHy aKapHi MyMERL:

o MaTeMaTHK HPOAIapHH COANAIRIITHPIIT

® FPHH AIMAIITTHPMITL

e yerapaBiil KnHMaTIapHH AHHKIALL

o jupepeHLnaian,

© HHTCTPaIALL;

o yurerpad Y3rapTHpHuLIAp;
o TEHIIAMANAD Ba TSHITIAMATAP CHCTEMATAPHHNET SHHMIADIHN ONUILL,

o mdupeperuuan TCHIMATAPHH SHMLL,
Bywunan tamxapn Symbolic nakeru MATLAB myximn Guaan Maple
CHMBOIUIH MATCMOTHKR THIHMHHMHT AAPOCH OpACcHAAri nurepdeiicnn
amanra onmpagn.  Jexun MA rLAB na wimnanrasaa Maple un Ypuatiin

Taalh KHIHHMAHTH,

1.1.2. Cumpo/man Y3rapys4miap, KONCTanriiap si udoanap

MATLAB TuaMHURAT Y3rapysumiapn CHMBOIIH  MaTeMaTHkara
ajokacu DVIMaran BCKTOpIAp, MATpHUATAP B cOHAAD KYpPHHHIINAL be-
punrany cabadan cHMBOLIH FarapysuHAapHi ApaTHL Kepak OFaam.

i YarapyBuniap €xu oDLERTIAPHN APATHII Yy Sym éxn

Cumpoin
pHTa dpoiiganannnagn. Macaaan, 7=sym('z') KoMaHAACH

Syms (hyHKLIHAIID
‘=t yron1H CHMBOJLTH F3rapySHiiN KailTapan Ba HATIGKARN 2 18 Sai:

>zz=sym{'z’)
7=
Z
Cumsoian Sarapysonap rYPYXHHI SPATHIIAA Syms (Y HEITHACHTAH
doiiaananmman:

symsabex



KOMAHTACH
a=sym{'a')
b = sym('b")

€ =sym('c")

X= s}'m[*xl}

Iﬂ“ﬂﬂ,lla.nﬂp]{ra IBHBANCHT
>> syms Xy .
> {x.}r}i{;‘_}')‘z

ans =

2 (x-y)2

a5 “Pand-l:w

ans =

R e

S Betoctay

ans =

Yarapypama

; PH cH(bﬂT_H

::.. !lﬂ{'f}"z Mm[’?il}';:?pcmlu M
= :

ISiH{S}I[H AV
5'?5{':1'::3(;;]%]; / ¥y
> pretty(F) ¢ ‘Eqr“"}"“n{sin(mmaz}}}

log(| x |) +
| ;{‘";:"'
5
AT tan(-. EL-).}
2

Iy

8

B—

1+y
MATLAB R2014a na
>> F=gym('(log(abs(x))+1/y)/(sqrt(x)+tan(sin(3)/(1+y"2))))
F E ]
(log(abs(x)) + 1/y)/(tan{sin(5)/(y"2 + 1)) + x*(1/2))

>> pretty(F)
I

log(jx{) + -

y
{ sin(5) 3
tan| --— | + sqrt(x)

12 |

\y +1/
Maple pactypn aca npoaaru KyIaiipoK MOTEMAaTHE KypHHHIIT

VTrasaman:

> (log(abs(x))+1/y)/(sqri(x)Htan(sin(5)/(1+y"2)))

lngfl-ﬂ)'*—:,

Jx +tan [ ﬂn‘ts)—]

1+

>

1.1.3. Cusmmonan pynKunnaap

Hiponaaapri coniatamTHpHIN QynKuHACH — simplify
S maccusuuur cumsonnn udosacuun simplify(S) dymnxumuacH e
MEHTAAPAPO COMAANAIITHPALH. Arap COTANAITHPHIL MYMKITH fyamaca

Gommanriy sdosann Kaiirapami. Micon:

== gimplify ((x3-y"3)M(x-y))

ans =

x"2+x*y+y"2

Hosanapu COVIANAMTHPIIN GYHKIHSCH ~ simple

Uionanapin CoMAIANITHPHI dynxumscn simple(S) kyprunmIa §
MACCHB AMEMEHTIAPHHN COLANALITHPALH BA OPAIHK HATHIKAIIAD Xam/1a
JHr KHCKa HATHKQHH SHEKApPAIH. IR, HOW] = simple(S) KV pHHMILI A
OpAITHK HHKAPUIMAILIH, COMIBUITHPHIL narikanapi R BeKTOPra TaRAnM
kununamn, HOW catp BEKTOpHIA 3Ca Damcapninérian YIrapTHpHIIIap

KYpCarHiam.
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MATLARB 20] 4A a8 Mucos:
<2 EYmS X ¥

sin(x + y)

radsimp;

cns(x}*sin{}r} + cos(y)*si
stmplify(Steps = mg}]- i
sinfx + ¥) |
‘-‘_FFTI?fI‘IE{:iinEﬂS}Z

SI(x + y)
cnmhhe[sinhcnsh}:

COs(x)*sin(y) + i
cumhinuflllli:;:] kel
Cos(x )5 ; i

= !EJ 3 sin(y) + COS(Y)*sin(x)
cos( X)*sin(y) +
expangd:
cus[xj‘sin[y]
tombinge:
cns[x}*ﬁinfy] + ca
rewrite(exp).
(expl=x*i)/2 + e '

o P(x¥i)/2)* ML
: X )iy {*"Ffﬁ'il‘iHZ}‘{’L;:,[,[;?%}L )2 - [cx]lf}*-i}*i},--g-j + ((expi-

€os(y)*sin(x)
+ cos(y)*sin( x)

S(y)*sin(x)

;Em]i{‘r'.i"‘-'usl: XPLY*iN2)
X ﬁlnf}'j + Cog{yi¥eia.
IE‘r'uF'llc{sinhcuﬁh}; W) )
| = Cosh{x¥i)*sinh (v s
L Tewrite(tan); Y " Cosh(y 'il'sinh{x*i}ai
| - (2%tan(x/2)%(y

.. angyy
L ¢ la“{l'f-'il*fianim’z}“'!{:f f;? - DCangezys 4 gy
| MWeos2sin: }f{ta_n[:”rp_}a 2+ ]}*{I’lrb{],rfj‘? ;::frml’i}’:?}“‘z SR
. - Sin(x)*(2%g; WS
| muﬁﬂlnﬂi*smnm}*z = singypeang,

COS(X)*sin(y) )

* Cog(y) sinfx)

| . [ e ——————

ans =

sin{x + y)

>>symsabx

=>V=[sin(x)"2+cos(x)"2, log(a*h)]

V=

[ sin(x)*2+cos(x)"2, log(a®*b)]

s>simplify(V)

ans =

[ 1, logla*h)]

>=simplify((a”2-2%a*b+b "2)/(a-b))

ans =

a-lb

Hpoaaaapin kenr aiirnpim ynrmmnen— expand

Hipopanapin keHrafiiTipum  yiKimacs expand(S) @p.mi‘w" na §
Maceusra xHpyBus HonanapAn KeHraHTHPHITaH KYpHHHIITA YTEa3aaH.

Mucommap:
Maple aactypuia
> §=(x+2)*(x+3)*(x-4),sin(2*X)];

§= Ex+ 2)(x +3)(x—4).sin [2_1-}]
> cxpﬂnv:!({x+2}*(1+31*(1-4},sin{!*:c}}:

' +xf—14x—24

= expand(sin(ath));
sin(a)eos(b) +cos(a)sin(h)
> expand((a+b)*3):

& +3ah+3ab +
MATLAB 2014A aa mucomnap :

syms X
cxpand{{x-ﬂ}*{x-ﬂl]}

ans =

x"2-6%x+ 18 g
TpuronomMeTpitK IHPOAPHH KEHTATTHpII:
Syms Xy

expand(cos(x+y))

ans =

cos(x)"cosly) - gin(x)*sinly)




IecnonenTany KEHTalTH w1
svms a b :

expand(exp((a + b))
ans =

Eind{[siniz‘ﬂ, cos(2*1)])

SYms x e Htl!mzanap XaM KeHraittnpimann
SXpand((sin(3*x) . 1y»
ans = i %2)

2¥sin(x) + sin
(x)2 - g -
16%Contx) dvsingng 4 S 2Si0) - B¥cos(x)2esinxy2 +

OMETPHK, iy P
ﬁrnhmetm[}nly' Gyitpyranan toiinana-

EXpand((sin(3%x) - 1329 1a
&Ps= inf x}' 1)"2, AnthmetiCDnI}r'. tnie)
Sin{3*x)na . 2*sin(3%x) + |

Orapuding

lgnore Analytiee i KeHrgjj
expandog((arbipy 2 IR o S3PYD  Gnca
afig = 2), [Eﬂﬂrepmﬂlmcfi“;’a“”m Kepax:

straints’, true
2"log(a) + 2*log(b) - Plogc) raints’, trug)
.l ¢

Hf]hmuapp" O I
i &
Hiponang LN
PHE g . IPYBun,
factor(s) “?P"Hﬂmufau;*ﬁnﬂ S"aﬂ?lipﬁxm_::];:, H:I:Ipamm ~ factor
2 op HPATHIL  hyykimsicH

)
YTYH COHIApHY Wa O H mrlaﬂapuﬂ "

Colnap naﬁ'mmmm“ﬁ H?nnﬁml‘}’ﬂ‘“ﬂlﬂpmi

APUra amparany,

12

>> x=sym('x");

factor(x*7-1)

ans =

(x- D*(x*6+x 5+ x4 +x"3+x*2+x+1)
>> factor(sym('123456789"))

ans =

3A2*3607%3803
Ajiraitmig A cumposas MaTpuiaaner D anuksosuncn (Qynkinn det)

Bd TECKAPH MATPHUACH A (pynxwna inv) TonuImLK KEpaK oyncun.
symsab
A=|a b;a*2 b*2|
A=
[ a b]
[ a"2, b"2]

D=det(A)
D =
a*b"2-b*a"2

factor(D))
ans =
-a*b*(-b+a)
Al=inv(A)

Al=
[ -bla/(-b+a), ak-bta)]
[ a/b/(-bta), -1/bi(-brta)]

Jlapaanap 6¥ituaa KOMIICKTIAI dynxunsicn — collect
Jlapasanap G¥itiaKoMILICKTAAL dynrumnscn collect(S, v) kypuHuua

8 BexTOp €KY MATPHUA rapkuOHmarn ndozaun v YIrapysuimHIHT Aapaka-
napu Gyiinua KOMIUTEKTai.
syms X ¥

S=[x"3*yr2+x 2%y +3 kx#yAd XAGFyy*x 2|
collect(S,x)

ans =

[ X730y 24x 20y +3*x*Y 2, XN g*y-x 2%y ]
collect(S,y)

ans = {3{"4—?{“2‘.'}!]

[ (xA3+3%x)y"2+x"2%Y,

13




rF.--"
?PHHI'H Rﬁilmmapml AN o pay Dynrnuscn - subs )
Cimposy MATEMATHKAHWHT g Wpdekrun gy KeHr ||“J,-.|-L1'1||J|u;|lll-ill
amannapmay Ghpy ¥punra KVitHu AManTp. ‘}"pmlr:l K¥itm (hyrcumacsH
subs(S, OLD, NEW) KY PR MHATIWIramIA S crmBomm Hiposagary

OLD PY¥iixaraary f;'"‘.l“ﬂ[:ljp'll'rmlilp NEW pViixarmary Virapysunnapra ai-

MalTipunay
Kyiinzary MHconna

dra MBIz,
SYMSZtxXvahe d;

SUBS(xty+7t, [a b ¢ gy
ans =

. - . pa
Xty+z-t ndonanary « KETMi-KeT pasuuiga a, b, ¢ b

Latytz, biy Y2, Oty dty+z-1)

S}rmsnh:y;

subs(x-y,x 5)
W e

Sy
snhs{stnuhcus{yl,lx Yilab])
ans =

Sinfajcos(h)

A hyurig ogy - difr

Anapuy CHMBOILTH
ifms, X, n) dho
-'_ AaH x ¥rapygyy Vg

8 Whonasny, XocH
YHKLMACH 5 d

KYPHEHI xpcobmam yuyn diff
H

PMaT)a thoitnananunany, v S cumponan
M-TapTHOIY XocHma
4 H onmy y
o MY (= CYRYT B¥ititua), .
ﬁI“TﬂhfiHIU‘ = X'siny ll::.'mcumimnr Gupunun py Yumsaw raprubin
Xocuaanapyy,, O yapy O ey
Syms x '

¢ :f=x“2*sin{x};
diff(y,x)

dng =

Kaifrapaum.
"YH Dynkumsuy difi(S, x) dop-

X" 2%cos(x) + 2%
ans =

F 6%cos(x) - PG L

Sin(x)

COS(x) - g

e
g 7 canob
apaa i
Macch: Gyianubs: MyMKRR. 5}'”3:1"1::’1’\.]_‘“”1"1;” MACCHE
KRR M i . . TRIKHI
> I|1]thl':qmnmtm-'mpunHr XoCHAanapuaan
Domnanrny qive :
O¥namn.
Syms x v
=asin(x"*v);

xI=diff(f,x)

Xl= ,

yi(1 - x"2%y"2)(1/2)
x2=diff(f,x,2)

"’g’ I Ed["{ l‘!}-}

sV =

:;*}*"BJI{I - X"2*y"2)(372)
yii=

x/(1 - x"2*y*2)"(1/2)
subs(|x1 y1J|x yL0 0])

ans =
[0,0]

xy=diff(diffi(£,x),y)

Xy =

) By A2 :FI 3 .”2
AT 2 o [‘T.-. }.- ’:IHLI =X _j { }

sIaRcH — int L —
. peobaai gyn , Giiimwa aumKaan :
“rlwrpil:;:'ml‘}l::::tmmuﬂmtf npoganan x Oy
int(f, x) dryne

fTapain.
|n11-.-3r2r;ﬂ:“:3;:}1”¢|’;ﬂm” mmm;;: l{a 3
L] L 1 r I l . |
B ':IK YUYH aHHE HHTErpaIHi K3

Opas

syms X

int{x/(1-x*2))

ans = oA

-log(x"2 - ——

f s(x-1)-1/2*log

diff(-1/2*log(x

g [P L + 1)

dﬂl"'lt:':*f‘ =1)- |.'|:l.'. (X l ]

|q,w|=simple(ans)

udroganan x 6yitnua a nan b roua

g




X(x"2- )
CKH pe

q =
Y(l-x*2)

W=

Simrlfil‘}r
SYmsxab
iﬂt(ﬂ[ainhtxnz}'!}

ang =
10g(b*x"2 + ay/(2+p,

SYmsxahcg
M atbx12) .. g)

laran aresiny
. H
g Pyt AHMK unTerpammn xucobaamra

S¥Yms x
int(asin(y '
i )x,0,pivg)

(Pi*asin(pi/d)y/g + 16 _ PI2)°(1/2)/4 - |

ﬁrap :« -

aBon carpm
. I ¢ -
Ty MACH Y E'O{]{:H,k {KOHYg CpaamMun aWIHMHIIITIII}Hﬁ <Enter=

i ; 0
KYH#ary HABOOHY Olamis;

> (pi*asin
and i {.Py‘inlﬂ-+{Iﬁ_piﬂz}4{lu}f4_ I
0.3285
LLS, Apy
Aurre ¥ N AaMaapyy CHHI — splve
K Tenrq
CUMIL Yayy sotve = AMANAD Chepey
Solve g oK E2610 Kougyyzg ( DU BA AKKa TemriaMaiapun
MAHnacy sol ﬁ}'ﬁPFH)napﬂ HOIMAaTHAIN:

'WH'N] { vﬂ&x
i I-'IIOPMH.TI"R HU-UIHT pr]‘ Exprz'l'"“j EHPI‘N, '\-"II'L varzl""

S ApyEg, I By
PHHHT 355 e f*‘]"" TEI"'HHHJ]EI_‘I ﬁa}ﬁ&pﬂﬂﬂﬂlﬂ"ﬂ“ varl

M
k g Tilap Habrraphn&fm.
xX'- TeHrsay,
i any SR LTI KYpaiiay
Y=x"3.1; H
kunlvﬁlhﬂ

I
(3N1/2)*1)2 - 12
- (3M(1/2)*iy2 - 1/2
Vura mngnsnn anuknaamk x, =1, x =3 1/2)*i)/2- 112, x = (3N(1/2)*i)12
- 142, Ynap § wmaccusuunr S(1), 8§(2), $(3) aneMmeHTHAPHAA CARIAHAIN.
Viapuu y=x'-I ndonara k¥iind eunmaapus rextpuid Kypannmic
subs(y,x.5)

ang =

0
((3(1/2)*iy2 - 1/2)*3 - |
-((3N1/2)*iy2 + 1/2)"3- ]

[m,n|=simple(ans)
m =
0
0
0
n=
simplify
Mozwsnap TVEPH TONMMICAH, HYHKH YIapHiHe fiMariapiga y=x'-1
Hpoaa HONra TEHT.
Anannrug kVprisuia Gepuiaran TEHIaMATapHi XaM solve iynxums-

cH épaamuia CUHLl MyMKHH:
S=solve('a*x"2+b*x+c=0"x)

B=
(b + (b2 - 4*a*c)(1/2))/(2%a)
(b - (b2 - 4%a*e)( 1/2))(2%a)

symsabexyz
Y 1=(a+b)/(x+y)H{bre)(ytz)-(cFa)(z+x)-1;

Y2=(a+b)/(x+y)-(b+e)(y+z)rt(cta)(z+x)-1;
Y3==(a+b)/(x+y)Hbre)(yrzrHeta)zx)-1; /-
S=solve(Y1,Y2,Y3I.x.5\2) '

. é‘i&\\
3= \ J.

x: [1x] sym] A

2141613




- S

y: [1x1 sym]
z[1x1 sym] »

disp([S.x S.y S 7))

[ﬂ. bi C]

subs([Y1 Y2 Y3llxyz]
ans = 1

10,0, 0]

[S.x 8.y S.2))

disp(sim Plify(ans))
[0,0, 0]
Ly vrnaji KNG,

o CHCTEMaHMHT
- g e
RYHUIL iT§m0 Giay il

wia)=lashye) sxannurn panra

Canam x? - Dy - 4 — U%rr:i::{ MABKYIL HOMEBIYMra HHeBara ey, Ma-
s snlvﬂ{'xhg-z*x.q,:g?}hm“" CHHII yyyy x}riiumnump KHPHTHIALN:
- ans =
[ 571241
EI-SA[IIZ}|
CEH Teum
éacay, }Inmﬁ::'aﬁﬂ?j:z;ﬂa

=> solve('x 2.2+ i
ans = At

[ -1.23606

[ 3336ﬁﬁ§3§2232§§35954091?3ﬁ557313]

Harwsayuy oMY Pﬂi?ﬁ‘mg 17366873 13]
PRANAPHH K pearyny yryH) HIlijia

== doubl o a“s} KO

ans =

-1.2361

32361

> vpa(ans)
ing =

I~L23&uﬁ?urv4

997898

32 0505

[ 3&&5?97743%?393u5n1::;;:4233|4;
: 423&|4|

Emnau Bupunn Yuan Kacp pHIMIIAD
KYPHHHIINfA onamuya:;

Il:;:j Yy double &xu vpa (xynpok pas-
PHAan tofinasanmnm mymKiH:

14

Yurubop Gepunur, esnaHin 3apyp GyIran TEHITaMa RKka KVIITHPHOK

HYHIL OJTHHAMH.

[MonuHOMHHAN TCHITIAMANAPHI 4Ll YUYH XaM solve KoMaHiacHiaH
thoitnanamnami:

solve('x"4+x"3+x"2-3=0")

ans =

[ 2

[ -1/6%( |-I;:_;._:‘lr,ntzgn“;g'}}*“,.’j]-’r[ﬂf3f{i?3+3ﬁ*2'ﬂ“{i.u"?'!'l“{lﬂ‘!'yﬂ

[1/12%(172+36%297(1/2))7(1/3)-5/3/(172+36°297(1/2))*(1/3)-
2;34_ |f2‘i*3h|: “‘1]*{_ |‘rﬁ*|: | T2436*29h{ I-I'IE-]‘J'“{ [j:].}-}ﬂ,f‘]-,n"
(172+436*29(1/2))(1/3))]

[1/12#(172+36*297(1/2))7(1/3)-5/3/(172+36*297(1/2))*(1/3)-

(1724+36* 29N 120" (1/3N]

>> double{ans)
ans =

1.0000

-1.3926

-0.3037 - 1.4359i

-0,3037 + 1.435%
>> ypa(ans)
ans =

(1]
[-L391ﬁ4ﬁ?ﬂivnzﬁ4nsqnl391495&9439?|
[n3036Tﬁﬁﬂﬂl#Eﬁ?9ﬁIﬂﬂlTﬂ?ﬁ44ﬂ§3?9ﬂ -1.43594986410995617553

96507578553*i
[-.3036766091486796104170

96507578553%]

7644653798+ 1.4359498641099561 7553

wit Gupaan Kyn Gynrania solve komanackaan (poit-
nanapmm MyMKHH. Arap TeHIMAMANAp COHH Fampyu*inzlfp COHM/IAH KaM
B¥nca, xucoGnanmm 3apyp 6yras JarapyBUIAD AHHK KYPCATHAAIMN. Ma-
catan, KyilHIarH MHCOILA 2vy-log(y)=1 TeHrnama y ra HucOaTaH euLIran:
= solve("2*x-log(y)=1.Y")
ans =

exp(2*x-1)
TenraManap CHCTEMACHHN CHMIIL

Varapysaunap co

xap Gup Tenrnama anocTpod

HYMra onHHAH.

3*13J]=smVﬂW‘1!x*r*y=3TrQ-4*x+3=ﬂﬁ

19




T R

== double(y)

ans =
10000
-1.5000

Eaknmg
5 x[ I) i i ]

iang =
|

e [2:.
ans =
i

> ¥(1)

ansg =

|

e }i[!]

ang =

= I'rz

> duumc[},m”

ins =

ujipummm:i XaM MyMicin:

-1.5000

BHpHHH TeHmaMann y ra HiucGaran evailing:
>> y=golve('x"2 + x*y +y=3'y)
}I' =
[ -1/2%y+172%(y"2-4*y+12)(1/2)]
[ -1/2%y-1/2%(y*2-4*y+12)"(1/2)]
Excn 27 +xv+ y =3 TeHmamManunr y ra uncharan esnmu (hopmynanap
Maple nacrypura yreasud onunmm):
}r:
I.
Iy |[,r’—4_1.~+iz_}[=J

2 2

3 - |i1j
_ly |{.1.* —4_1r+1_]

~ 2

Equmaapin 4HKapHil BEKTO
Oymuaii kununmaca MATLAB esiimnapHi aBTOM
Eummnap Gupop, macanan S ysrapysunra TAKEHM KIUTHHAH:

>> § = solve(a*u’2 + v*2\u-v= 1''u''v")

S=

u: [2x1 sym]
v: [2x1 sym]

auw’ v’

t=-v=|

TeHrmamManapaarn xap Gup HOMABIYM
(12x1 sym]) ara.

Eusmapi kypu yuyti S.u ga S.v KoMat

>>8.u

ans =

[ 1/2/(a+1)*(-2*a+2%(-a)"(1/2))+1]

[ 1/2/(a+1)*(-2*a-2%(-a) (1/2))+1]

Exen

P KYPHEIILI [x, v] Benrunanan, Arap
aTik Tapata OepMaian.

HEKHTANAH CHMBOJUTH CHMTA

nanap KApHTIIAIH;

|
|(-2a+2{—ﬁ)[5#]
K R
Aa+l)

E[—z;,-j{_n"][;]]

Ll

Aa+l)

- Sli'-




ans =
[ 12/at1y* (250429
[ 12/a+ )*(-2%a-2%(
oKH

a)"(1/2))]
-a)"(1/2))]

I[-—..a +2{Hﬂ][%]J
~—~—t=s__ _J

2(a+1)
i
I(- 2a ‘3{—0]{':.])

Aa+1)

Eumnapgyyr
AIOXHAA HaTis
Sv(1)p-38v(2 _ URAnapuHK k¥prmr yuyn S.u(1), S.u(2) ba
>> S.u[{I j} iy KHpHTHNAAN:
I-’?."'(a—} | )¥(-2% 2
== 8.u(2) il (L/2))+1
ans =
ll"'lfr{:]-l--I}t{ pLd
=2%g-2%( .qy
>>Sy(1) G2 (12)1
EI[|5 =
L2/t 1ys o
: = AT
ang =
EHH1}”'3":1-2‘{-@«{“211
4P TeHaMany o
C HMBOILIY B
i :,::-um CHHMHH Wy g -'-11:! it§n Gunan euns O¥imMaca solve komanna-
BolveCsin()eg yny

2 l ] I-l| -|-E -

{-x :I.H.EI sin (x) q}yummnnaplm
=2 X=0:0.01:10

== plot(x,exp(

HH T g Wac. Eyy

"PabHKRADIIY MIAPHM KFpUI yayH eXp

Pamus ( 1, 1-pacm):

"X )X, 8in(x))

J Figure No. 1

Eile Edt View [mert Took Window HeP
DEE@RAA/ PRO
| oxpl-x) va sint) funigsiyslsrming ?ﬂﬁmd y
o} ‘
o8} .
oD4r q
o2t -
i o
02}
04t
06} -
a8}
' o T ; S T

1.1-pacw. exp(-x) Ba sin(x) pynKUAAAAPHITHI TRATEAAPS.

i MAHHHT
: granapu (1.1-pacm) TeHrna
POyHkumanapHUHT gecpmHin 1Yy N . G
c‘“’“*'ilpﬂ ﬁ?ll'gwmm caGaGiH TEHTTIAMA JKyIa Kyl CUHMIA Effi ainp[t}
Al :wly_u fzero KoManacHaaH (oiIATARANEH3, FLHH ex:ll Tl w}.m
dyHKIMsHIAT HOANApHHH AHNICTAHMHS. BUpHHTH KCCHIIHIL HY \

€Uty x = 0.5 HyKTa arpoduian 1:11f1nu::;:
>y = I‘m:m[inlimc{'f::'f.l:nt-3'1}*””“‘“:l %0.3)
x‘ =
0.5885
Xy rysra yx
HH aHuknafimns: .
>> x = fzero(inline('exp(-X)-SI1
¥ =
3.0964
> x = fzero(inline('exp(-X}
R ==

146, KOIFAH KECHIUIHIL HYKTANapi YHyH Xax ENHMIAE"

(x).3)

sin(x)).0)

6.2850




T — :
,.; : zerofinline( expl-x)-sin(x)").9)

9.4247

LL6. indype Penannam

Hiponana
(Macasay m‘¢m¢KFPI{HI::|j;! mmimm'""wmum KAMADL COHMM LIaKIIn
W] ’
MMM i Moseiine: aa) ﬁﬂﬂsT:lruH (yHKUMARAPHIHT XOCHAACHH
quﬂaHHH”E?ﬁHHa IUH;E[';:“M“ Poiinanamunann. Macanan v a7 +x+2
: CpCHumany 47 A
b= syms x;mfﬂ:xn}i_:‘hz*_x.*_z} 34 21+ EYIIH,E]II:
ans =

3'-"("2‘#2"“1..]

Cimeomy

e WY Harskauy Oowka
| F—ﬁnllnc['x“3+x“2+ x+2")

ﬁl-l
¥ G“ﬂaH XamMm CAaMsn: MF_MH"H:

| Inling function:
i IIK} = I*]+xn1+x+j
| 7 difftfix)) 2
| ans =
A 3*xA242+ x+1
KICHE
| (F (x), n K?Pl:‘?:;?: Y9YH ciTakonc diff (fix),

ara o
HKRETH' YiHHuY gy TF’P'I‘HH:‘:HJ::;C]P AN
| SYmMS % difffent.
U ans = iz Ihxr Fx+2.2)

‘ 6*x+2
| >> syms x:dj
ans =
6
=% SymS x;difffxAtc.n
e (X34 '2+x+2._4]
0
. bup meyg ¥ara
Rl TR

' L-r_-.(ﬂl)

2) Ba n-xocina yayn diff
REmTHpuaran gyrkums yuyH
AnapHY ommg K¥paiin;

m X" +xn2 3+ 2‘3}

Hhoranmmy

T
Biny| - ) o
( - ]J" };ln[.‘l}x gin [0
L : A
z e o s )-\_l.- .
z v mE——l I'd Teyr:

24

>>SYMS XY Z

== difficos(x*y/2).x)
ans =
=sin(x*y/z)*y/z
=>diff{cos(x*y/z).y)
ans =
-Sin(x*y/z)*x/z

== diff{cos(x*y/z),2)
ans =
sin(x*yizy*x*y/z"2

ran Gup Hewa xycycuit xocunanaphn
aTIMIIK  KCpaK, MacanaH

= Gyitnaa xycycnii

Xap xun yarapysdunapra uncGa
Ot ygyy diff komanaacH kYN MapTa Hu
””5(‘:%:) HpOIAHMHT ABBAIL X KeilUH y Ba yHaaH KeitnH
RockDiden Kyiinaarnya ONHHALH:

>>SYmMS XY Z

>> diff{diff{diff( cos(x*y/2),x).¥).2)

ans =

"Sin{x‘y;"z‘j"x“!*y"ﬂz"‘ti'l']*

Omuran nanpkann Maple

cos(x*y/z)*xiz"3*y+sin(x *yizWz"2
pacTypn EpraMiua onaTaari KYpHHALITA

YTkasamis:
"”~ . { xy . (X
sin('l}].r:_l.-' 3::(15[—; x o sin| 7
—d—t— -l——-—-—'::

3 aMATapHH S midyepeHIHANIAI D

Opamii audipepenipan TeHT s A——

Xapthi Gusay GearHaaHAIN, MacaTaH,
Ryitinarpaa eynnagm:

>> dsolve('x *Dy+1=y,'X)

dansg =

l+x*Cl

1.1.7. Hurerpa/aaiu

pa AHMKMAC HHTErpaLIapHi xucobaan

VpHEHuIpapHaan dofiaanaHHIBIE
AHFKIAHTEH CHM-

MATLARB nmactypHaa aHHK
Y4YH int koMarACHHIHT KyAHIArH K

int(s) — findsym (yHKUHACH OPRA
Bosny arapysdn Gy -.

int(s,v) — v CHMBOUTH ¥
Pan xucotnanaiin

18 ABTOMATHE TAPLIA
CHCODIARMIH,

ppOANIN AHHKMAC HHTETP M‘IC[‘I‘DJT-,!.IIHJW |
yrapysun Gyiinua s spoaan AHHUKMAC HHTEL




_—

-~

in'{sl'ﬂllbl .
b raug OpaTHEna aunk WHTErpan

Xicobnanay;

im{s va b:l— 5
PRl S Hponanan o
OPETHE ;1; CHMBONY Fira o —
Raa aug HHTErpan Xicoinama,y Dy s a no o ren

Hirrerp:
A P XHcoBnay HIH AR

”qﬂﬂmmu & nan

OIHH  eHMBOILT i :
Tan: CTpody g I srapyscniap
Camrap; 4 OMHHKH I Kepax. Mirrerpannatira Mi-

“= Syms x y t:
== int(1/(14x9))
ans =

atan(x)

St iﬂtfﬁin{x = u},l}
ans =

~Hutcos(xwy)
::?ml[xl“‘lng{l x1),0,1)
I _Undcﬁn-:d function gr variable 'x '

ﬁ&inr{lxl*i ; :
dns = ﬂg{]-lxl}‘uil}

Y

3 im(d,-xm :

el LX.2 sin(1))

*t¥(sin(t) 2-4)

== M4y 5 45

ang = '

244

== i“t[’ﬂ“z',‘d‘l

ang =

1/3%d+3

[:QHJ]H HHTE

-'\IHJI?’FH Mﬁuxymrpaﬂﬂﬂlﬁ YUyH MHTL:"’LH j;[ai;]'}l‘p."ﬂ& qqu Ba quad] xoman
> N T ‘ )
F 1“]11113[' | Jf{xhs_z % - !

Q=quad(rpy ¥

-}jﬁlﬁﬂj

}}FIL' 3

ans =

-0.0334
MATLAB pacryp K¥i maprajiig MHTErpannai aMamiHi xam baxa-

PHIIN symxun. Kyitnna ke THpHIran MEcoiia (x*+°) udonanas nrxn
Mapta (apsan x, keitun y Gyitnua) aHng HaTeTpas xucobnanTan:

. sinlx)

f (.T: +_1f:):{w.{r
0 il

>> syms x y; int(int(x*2 + y"2. y. 0, sin(x)), 0, pi)
ans =
pi*2-32/9
>> double(ans)
ans =
6.3140 -
Mikkinanran mererpamii xucoonam yayH {!blquad xomanaacunan doii-
Adnagum mymrsn. Kyfingars MEcolia {:‘ +_1-'} uchona yuMyH COHIH m-m:
PPamnam pi <= x <=2%pi, 0 <=y <= pi OpIHKIAPAA AMATA OLWHPHUITAH:
>> Q = dblquad(inline('x"2 + ¥*2'), Pi, 2*pi, 0, pi)
77 Error using ==> inlinceval
Error in inline expression === x"2 +y"2
*7? Error using=—>"
Matrix must be square.
>> () = dblquad(inline('x.
Q=
259.7576
EKH j |
>>gyms x y; Q= dblguad('x."2 + .2, pi, 2*pi, 0, p1)

A2 + 2", pi, 2*pi, 0, pi)

=

259.7576

Herapapwii kuiimarnap

MATLAB nacrypnia
KOMan gacw MasAcyL:

>> syms x; limit ($in(x)/%, X, 0)

fing =

l

Bup Tomonnama Huerapasi |
Mapayerpnapy muiaTiam, Macaa:

> limit(abs(xVx, X, 0, Neft')

i KHil ) w limit
yerapasuil KHiMETIAPHH xucobnam yuy

i kuitmaTaapun xucobaanun

27

‘right' Ba Neft’




o
Hns =

-1

=2 |imit( abs(x)/x, x, 0, right')

ans =

|

Hexeuunyy G¥itnua HCTAPABHI Kuibvar
AHgan q:nﬁ;:unaummmr:

== Syms x t: limit((1+2%y/x )" (3%%),x,inf)
ans =

exp(6*)

AapHn xucobnamaa inf campo-

LL8. Hurunmy pg K¥naitrvanap
MATLAR RACTYPHEHy BEKTOPAAP GYiinua UM KOHHATHAPH LA IrI:uu,rm:
NBHHO Tinrimmy ng Ynaiitmanapay sym B prod xomanganapu EpaMiia
QCOHTHK Dumag XHCohmam pyy KHH, Macanau:
~> k=39
== sumyk)
ans =
42
== prod(k)
ans =
181440
Hexny gy HeKCH
EHHEU-'L‘IH T ]
> Syms n:
ans =
38S
= syms k; SYmsum(1/k~7, | JInf)
arng =
16*pina
Keitiny

3 Wity Hiannapng
AR aHHK MYMiHy
SYmsumy n°2,0,10)

FR—
SYmsum komanacHzan doilnanan

MHCOn

y I 1
g

Hihana Ot Husuy

Ay E.I-Tliﬂ(.l]illll KEiTH HArim:
== syms k - SY ST Ifk*lr{k 1) 0n)y 4
ans = =
WUty

EKH
n+l

1.1.9. CyxyT 0¥itnua yarapysuniap

- mapHn  Denru-
; nianr  (pynKuHAnapHaa Fjr-ﬂlﬁrw;liemii MATLAB
MATLAB aacTyp nan (oiizananiin MyMEHH. 1\ GUPHKTHPHATAH
DA yuyp xap m"mmrmﬁ;u (apknalG aKpaTiil }-tEjIJ'I- B e
Jarapywnapui ﬁim_l,]“::] solve ('x +y=73) “qjmmn;:um YuyH ¥ aH#K
I Ma:zﬁ’l:cunmmanu y ra nucbaran
Clianm, y yuyH amac.

K¥pearmnnimy kepax: )
J = 1‘ '}l‘ 3
solve ('x+y=3, 5
MATLAB nactypuaa sut?*:aa 5
Varapyspuanp. Arap 0Kop e
Bap Goma Yarapysumra HHC

UiaAHraH
na HULIaTE
! L) KODRK. G T HA CUHIITI ; 5t
ic_{,fp-:aulnf*llmu Pe cHUNAI  TEHITIAMATAP akin Yarapysun cuarina
Omanit - anipdep 4 cykyr Gitnaa myct i Gt
N - 1 &
dsolve xowanzach Yy ran yarapysun Kaoyll uiie Gy VIrapyBaiamp.
. af - ooy J
Xapdu Guaan Hearin acu symsum yuys K eyxy
MaH
Bonny xpcofnant Ko

o o n
KO x cykyr O¥fing
iff, i Maigatapt y4yH :
I ‘memau:;mmp HLTHPOKIAATH mlmnnl
yica ¥ B4}

xucobnanaauran Oyneca yirapy

i 1aapii e
xR TEHTIAN
e }I“d‘d};[;rn gnuscn — dsolve

ot -
- 9Ta U}l‘][l'd“ ¥
. rapra ar .
'eqn2’y..) — OOULIAHTI mar;pHH[:l kafitapam. Assa
‘equl’, "eqni .. : ey ; -
dsolve('eqn 1 MAApIHHT AHATHTHK KipeaTuia. Arap TeHr
ChEHINAN TEHTIAME] fomimaHFnd wWapTap arinmaca, wdooa Hoara
T[‘,‘Hntﬁmﬂnap‘ HeHHH Ca B, ﬁ':ﬂ]"]lﬂ“ HLTIE
. gasapaa I
Manap yayn noda: “ i QJIAHTAH.
: : ={). aaharia £ yarapys
Tenr, nef omnaan {eqﬂfdmm yarapypin cuiarie ap yﬂwl‘f dyHKIHACH
yryr Gyitnaa MycT A3 qyH ylsg W ArapyBaH
Sy O qpapaan ‘i”“”wml"m;cmumui MYCTAKHII S"uul'*;'zf#
¥ e St - A
Boua yarapym ra @I KEPak. de wn, D2 sea wkxmnn
G tuer ORI rany Oesiriiaiis, /e "’ D xapdu Gunan doul-
OFiia Gupumm xoch ‘mm yarapyBUHHITHI HOM
a XK, Mycrakui ¥
XOChnann pa XK |

Mmacour Kepax. ap pla)=b" €

Bouisaneny mapiap ) Gorank yarap JAPARTH KOHCTANTE-
vy paay — Tenrnamanap ,
Mia Gepmaas, O Cf :u xam Mymkis. Texs JUAAHTHY WAPTAAP COHH
o 1 i

Yiap. cumsomum ny];}‘!'i[mun MmymgHH. Arap o

. #H OV

4P xam crMBOIT ’

ypumn-

'‘Dy(a)=h" Tenransaap KyP ”
KH D_}fﬂ ' @ b — KOHCTAHTANE P
YEYH,
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TEHITAMATAD commmay kay oy
KaTHa1Ia 5,
x n - __‘Ix I"
P =caxty, W)=b,
YWy= Se'simetyt,
P2yt = ~2e-2x,
mddepenupay TeHITIaM
Huny X=C051+2 *ofmy

v
Aca ediivua €I, €2 .. apxun jronmmiinap

YO=2, y'(0)=1, y»(0)=1
ATAPHHHT ey MMMy Kypaitmik,

I
d}?mmﬂf;q}‘llﬁpmmmﬂ TERTEMAAPHIHT ananuTHk capmuin dsolve
et E*}fHp;ﬁtﬂ”mm‘d o0 by amaiiai. Uysei{ apameriek eum Gy Maciauri
i H Xonnapna " 2 , . :
OHAAH exyma g, Pia mudibepeniman TEHIIAMAIAP COMIMM YCYLTap
Afpiv xo
ﬁwﬂ inapaa dy i
OPKAITH Kajirg P olve dymxumsci eqmy Maxcyc hyHKIHIED

PHIH MyMkHR, Mac r

x P Hocy=g acanan, bece
Editm Beceen

O¥iinug Mam'ﬂlmdjﬁ'ﬂﬁﬂﬂmu OPKATH Mhonananran., Beccen (pyHKUHACH

OIH ; ; w
KHPHTHIg 11 yyyy KOMaHmanap carpiaa doc hesselj komanaacH

CIT TeHInamacy

L1111,
ﬂ.ﬂﬂ@epemmai] TeRTIamanapun dsolve Sysiximsien
CPAaMuna ey

Ko Ky PREMITI Ay e

MATL”"‘B“HK}*HB Debeperumas TeHIIaAManapuy equmn yayu

A4TH Dyhkinm MaBscy;L:

bepertunan teirngyg =) ~ Somnasryy WaApTIapra ara 6yaras andg-

e aMEmamep IEHCTL‘MHCH.I-[HH]" AHATIMTHE CarMpHA [{ai.‘rrapmu[_
i KEHHH Eﬂu_ul : :

: SHEWY. 1apr HETHICTAD

?F'HH.HHIHEI;A '5‘:‘;11{.[]'1;1;;. TEHI‘J'IH praap eqni Te

TCHT, Jieh UAMHagy K ﬁchI-]!l_‘-Iﬂp" KVitunmMaran Hﬂpﬂllﬂ.ﬁﬂp qonra

CYRYT G¥iiugun
y YRYT OFiiua ypyepn (Mycragy

CIOBTH {§3ra ) Yarapywuy cripatiaa oxaraa BRKTHH

Tap 3pkmn Frapym :niparimn GowKa
ayd PYBYH ¢
PHIZ K§inuG on ¥ dsolye Dysisimgcy Napamerprapn pyiixaTHumHr OXu-

i Hilanm,
¥ itnya XOCH ”'bﬂil&rlﬂpﬂa D CHMBONY Buaay IPKHH Y3rapyBHH

H

Eﬂ“[; AbHM didr, Do WA d/dr’ up OusmmpanM Ba
| Bomariy Waptap 1 (a ;_'_E,I_J.' Brnapy Bourmanmacmry KEPAK.
uepmiﬂmi. orii Yerapy )
— oy epﬂf Y = Bornyy Yarap :i <
: i XM BF iy MYMEKHy il
HMBO Y GV iy MyMicHH, A, -

PYBSH 0ipany A

TEHTAMENAP KVPHHITIIIL
& b — xoncranraxap, ynap
ApHarH koueTaHTANAp XaM
OULI A g1 wiapnap conn auddepen-

Tenrnamay,
ap 6

30

-

- I ok B ¥ I [.l-?
UMas Tenrmamanap connnan kam 6yuca, eamua C,

(i) poumumiinap mankys Gynamm. ey
dsolve Qyrxunsciian Goitaarannura MIcomap.

I‘-'*- COJl

x" =2y

Audupepenignan TEHIaMaHK ML
>> dsolve('D2x=-2*x")

ans = -t
C1*cos(27(1/2)*1)+C2*sin(27(1/2)*1)
SKM

E'lrnﬁ(ﬁ)r + C25in (\Er}

2-mucon

¥ =axty, y0)=b

Audypepeniman TeHrIaMai E‘II-TIIIIII ,
>> dsolve('D2y=-a*x+y', y(0)=b'X’
ans =

a*x+C1*sinh(x)+b*cosh(x)

EKH

ax+ (Clsinh (x )+ bcosh (x)

YUy = Setsintx’

-"-H'ltlﬂmpeumlm TeHrIAMaHi e B

3 - v Al 1o ®

i SS}:E;W( 'Ddya}'—i“'-::xp[x‘,i“'mn{x]-x 4''x")

Qo

149/208*cos(x)*exp(X ;
P(X)*cos(2*x)-41/52*cos(x)"3 th{xpcy
H"ﬂ*exp{x)rk(:l*exp{x}*.{,'l‘sm{x]

>> [R,HOW =simple(S)

i evAMHH TEKILTpHIN

cos(x)+C4*exp(-x)

T C2*sin(x)HC3 ¢ cos(x)HC4 exp(-x)

=24-x"4-expl x)*sin(xH+Cl *exp(x)t

Eymmupn TeRIIHPHIILE _ X
> d“ﬁ“.x.‘”-ﬂ-—i'&x[‘!{Kl'*ﬁll'l{?'-}'j"- 4

ang =
]

BA XK. HXTHEpHIT

[)* 'r;[:r.}-
x"4-5T7/104%exp(x) si .

” Es?n{ij*exp{x}*siﬂil‘xjr 1 fZ"sm{x}*t.E.x
15/208 *cos(3*x)"exp(x)-5/1 (4*%sin




2 SYms x %

o S:d.'iﬂl'ﬁ'ﬂ'[):!'}'+1-D2}'+D}":"1*EK[J{ ¥y I'.'}'{ fl}=2'.'$h’m1= |'*'D2}"f
n)zll.lxr'

S=

CXp(-2%x)+4-3 *expl-x)
Eunmugy TeKHpHIL:

>>diff{S,x,3)+2 ‘diﬁTS,xQ}*‘rdifﬂS.n}
ang =

-2%exp(-2%x)

Bouiasyyy WAPTAAPHHHT Gaskapm it TEKIHPHLL
> subs(S,x.0)

ans =

2

=5 subs(diff(S,x),x,0)
ans =

l

=5 suhﬁidifﬂs.x,ZLxﬁl}}

ang =

I

4;;.15;@

YRy eyt = 26 2x w(i)=2 Y(O)=1, y"(0)=1.

;:f:icptﬂuﬂml -I-E“n-lﬂmr]ap CHC]‘@MHEHH“ CANIT Ba eHMIE -I'Eh—lﬂnp“lﬂ.

== Syms x

== S=dsolye( ' "y v :
[!}"_-I‘.In“' \I'af D}}Hl*']z}"’n}f—-'l'ﬂ?ﬁpi'E.x} & }f{[}j_z . r}}I“'}]-_ [ L] Dzy{

ﬂ =

exp{—i*x'}i-d&*uxp{-x}

Etuu_m}i TERMHpR -

>> d1ﬁf3.x.,3:+2‘difﬁﬂ.n redinm s %)

ans ?

-"J‘-:?ii'l[ 1)
B 1114
== subs(S,x,0)
ans =

2

S _»-,nl-.,u.-ullﬂ'ﬁi.x'l.x.ﬂl
ans =

s ke
e LT lfl«nmpmilllllulm TERTnpn:

T R e i
. =

|
>> subs(diff{ S,x,2).x,0)
ins =

S-mucon.

X'y

e - CTEMACHHH CUHIL
mndphepernuman TeHIIAMANAP CHt

>> S=dsolve('Dx = y', Dy = -X)

S=

x: [1x1 sym]

y:[Ix1 sym] e

>> disp([S.x, S.¥ | gt

: “Df‘i{:?igjl*'ﬁiﬂlt}*ﬁl -su::tl}':;ﬁll's:: l:ri:;ﬂl?ilﬂmmm TCHTIAMANAP CHC-
Bowsanrym waprnapra I

L—— W1l
TOMACH e BA EMIMIT TEKIITHP

G LT
zi gir;:nﬁvl'e('[}x =y, Dy =-x,%(0)=I, y(0)=2','t)
S=
x: [1x1 sym]

y: [1x1 sym]

>>18x Syl

il [ =

[ ¢?-'-$[t}+2*5in[l}. -sin( |}+2_ L.mgi‘ﬂ‘m
Suup x=cost+2*sint, y=-sint :
Eupsum reximpiis:

> diS.x-Sy

ians =

0

>> diff(S.y, O S.x

e

Ly i * 1.h 1”1"-
§ “JI-I.ij: PRl {ili:l-'- IH I"HH“"“ | “"“
[ L!:'J'I;ll L]

g tai
= guibsl 5%, LU
ans

|

> subs(S.y.L,V)
dns =




e

1.1. v
12. Jlanaace Yirapmupuumaapy - laplace

Heterpan -
Yarapmupu :
Bomkapiy mwm;f‘;::ﬁ””'ap Aihdepeniman renrnapanap  cunniia,
L i ;
PHIHARE tumasuachmm vapyu KILIHIAR BA LIYHIA

g K¥inat rey
TEXHHE Ba i
HIIMii MAcATANapHM evma Kenr KV ImannIamn,

HI'ITL'I‘pu_q :
5 Yarapru H Frps—
Ba 7 ﬂmFT'EPHHmnll: ME:;”"”PA-*H MATLAB tuanssna tbypee, Jlanmac

" wyn, Y i
KYPHD Ykay, YA. Yaaprau 6u3 Jlannac yaraprupHuIIapuEn

-IIEUU!HE }u"jr;.l
PTHpPHIL g
. Lf’t} zﬁﬂr"fﬂ, P

OY epna; -
PR3 10 opHrunay Ba L(y) TACBUD ned aranamy

MATLAR

3 THIHM M1

PUKTHR Ay [up;::::;‘._‘;f;ﬂj Byukummm g Jlannac ysraprapumsapn 61-

da ﬂHa_n'['a Gm”pliﬂﬂﬂﬁ E:r ?PIaCE{ Fts)'t |uplac|:.{ F':l-rs} ‘b}’l‘]ﬁllﬂﬂﬂ ap épnﬂmui
- 2714pAa Jlannac yaraprupunmapn okopuaa keni-

Pinray Lfs) = Sty
chﬂilﬂp_‘_ ¢'UPH}’-‘IHI‘H afﬂ:ﬂ“ ﬁa*“p},‘“aﬂ H.

== laplace(i"s)
ans =
120/s76
=S Iaplucc{exp(a*sn
ans =
1/(t-a)
=S
dns =
W."l{ 1524 w““!}
== laplace(eos(x
e X" w),w,t)
V(1" 2+x17)

>3 Iﬂpiace{xﬂ_
ans = Ym(3/2).0

JI-‘I."t"{Sx'I]‘pi"'{ 1/2)
== laplace(diffsy e
i flsym('Fyy))
:.1'*laptace[’l?{t}.t,s]-?{{]}
TTSYmsalws
> =gy '\ posi

~ D=symi,n, POSItive')
B Iﬂpiac&{l.t.s}
ans =

Ry uaarn k¥punmnag 0¥ naau:

laplace(s in{w*x},t]

I/s

>> laplace(exp(-a"t).t,5)

ans =

1/(5+a)

== laplace(sin(a®t).Ls)

ans =

a/(s"2+a"2)

== laplace(t*n,1,s)

ans =

$*(-n-1)*gamma(n+1)

>> laplace(exp(-a*t)*cos(w*i),1.5)

ans =

(s+a)/((s+a)"2+w"2)

>> laplace(t"n*exp{-a*1),1,s)

ang =

gamma(n+1)*(s+a)*(-n-1)

K¥puun® ryprasujiex, oluHrad Tacsipilap Jlannac yarapTHpHUIIaph
Kansanuparn Guaan jgespin OUp XHI,

Oum  Gepocuta Jlanmac Y3rapTHpHILUIApH
O¥nmaran > e sin(2¢)cos(3¢) dhynxupaHIHT TACBHPHHIE XOCIL KHITHIIHK

K¥paiinm.

“>8yms s
>>laplace{exp(-2*1)*sin(2*t)*cos(3*t),L5)

ans =
(2#5A2 1+ B¥s - 2)(574 + 8%s"3 + 50°s"2 + 136%s + 145)

KABATHAL  MABAYI

Exn
:-'_,!,': +Rg—2

-
st + 8¢ -+ 505% + 1365 +145

1.1.13.Teckapn Jlanaac ¥3rapTHPHILIAPH = ilaplace
gapn Jlamnac y3rapru-

MATLAB tisumina L(s) Qymxuus yuyn Tec dryHK-

PHiunapy Grpuicrnpioran ilaplace(L), ilaplace(L,1), ilaplace(L,s,0

HHAnap épaammaa aManra OHPHIALIL

I a1a BV
-”ﬂl‘[J'!ﬂuIIHHl' TEeCKapH j,‘-;;mlu'l||_'t|1111,|1il|'.tH R}rml;u: " hypllmllml‘l Oy IaIH

( MHConnap):

S symsatws
=2 ne EFT“{"H'_'pljﬁlfj"’fl}:
== ilaplace( 1/5,5.t)

ans =




]

>> tlaplace(1/( sta)st)
ans = i
expl-a*t)

LT

=)

c

== ilaplace( a(8"2+a"2) ¢ t)
ans = -

E-"[E""E}"\H.I'IZ L AR ]
i )*sin({a”2) (1/2)*1)

“isin [(a’ )l r]

B~ ——
|

(a):
> ilaplace(s"(-n-1)s
ans =
t*n
>> ilaplace((s+a)/((s+4
ans =

expl(-a*t)*cos( w¥t)
ERH

gamma(n-+1),s,1)

V2w )5 t)

[~
> ¢ " cos (i)

>> ilapl
ans =
CXpl-a*ty*t'n
et e{—dﬂ.’l

ace(gamma(n+ | y*(s4q ) (-n-1),5,t)

> 8Yms t g
*= llaplace(2%(s"91.4%
s (s"2+4 s~|].-"{5"2+4*‘5-*-19}f{s"2-l-4“3+5}51“
Iﬂ"’.."expﬁ?'t]"s’ |
5*%t)-
i in{3*) HZ"‘ﬂp[-Z*:,‘i*sin{t}
&) .

* | e _ 5111{5:}11 c"""‘ﬂin[r]

2 7.
== factor( ans) ‘
any =
112%exp(.29

I]"‘[r.in{S‘

L-sin())

Exu

| e (sin[fn')—sin(.r))
-

2

>>eyms stwXxy
== jlaplace{ 1/(s-1))
ans =
explt)
== jlaplace(1/t"2+1))
ans =
sin(x)
>> jlaplace(t*(-sym(5/2)),x)
idng =
4/3*xA(3/2)/pin(112)
>> jlaplace(y/(y"2 + w™2),y.%)
ans =
cos((w2)(1/2)*x) '
>> jlaplace(sym(,laplace(F(x).x.5) ):8,%)
ans =
F(x)
>> ezplot(,sin(t)/1),grid

T

ey Bl |

DEES NAA/ BP =1 '
=5 ar == p
-:l.'rl-* 18

o

1.2-pacs. sin(t)/t yHEUHAHINE rpadnrs.

> w-PluI['u”‘.?W"‘lv|'-{'3- 3,3, -3)grid
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D#H.‘A“'f"ﬂﬂr\

1

L3-pacy, tll"" .
2-y"2.1 by weunsmnwnr rpadrny.

Keitimrn wpeop
E 18 TeHrmn i _
’ .';_:':'J"""“HH AHMKAa v AMAIAP cHeTemacH Kamua xaxui WIHAA
Syms x y
=58 eZplot(x~2 +y-3)
:"f‘ hold
Furrcm plot hold
‘_}:’ upidl{l'{-yhz_z]
= grid

R

ld-pacy, 'r,m,_,'- i S

an
Eﬂil]‘r‘ CHe rep,,at“ H

HHyp “K!l P
T WLtHIAapinm anmiallr

38

>> S=golve('x"24+y=3"'x+y"2=2"X,y);

== ypa([S.x S.y],10)

ans =

[-1.111748656-.8917171598e-9*i, 1.764014925+.2527521585¢e-9%i]

[ 1.518610398+.8241378796e-10", (938224571-.593911216%e-10%1]
[ 1.842915768-.23190]18893¢-10%i, ..3963385315-.2925553168e-10%i)
[ -2,249777513-.6766066204¢-9%i, 22.061498851-.1641055051e-9%1]
>> digits 10

Pean wnansnap.

== real{ans)

ans =

[ -1.111748656, 1.764014925]

[ 1.518610398, 6938224570]

[ 1.842915768, -.3963385315]

[ -2.249777513, -2.061498851]

1.1.14, Symbolic Math naxeTiHuny rpajuk
HMKOHHATARPH

Cumposuin GyrKiHAApHEAY rpaduKaapu- ezplot
Moilpananysunapra  TPagHE KypHiaa  KyMAIANKIEp  ApaTHIN
Yiye Symbolic maxetira ezplot ROMaHIACH gupuTHATaH. Y Kyinaary

K¥PHisaapra ora;
ezplot(f) — cumBoIn Gepiuiran f{x) QyHRUHAHARE Ipagmrii MyCTaK
Yarapygun x Gyitnua [-2*pi, 2*pif wiTepsaina Kypat
ezplot(f,xmin,xmax) — OKopHAATH Gunan Oup XnA, (GaKar MyCTAKHA
iil"“Ii"lr’ﬂmi x Gyiftua xmin Jan xmax raMa GyaTan AHTEpBANIA rpaguK

Kypaam,
ezplot(f, [xmin, xmax, ymin, ymax]) - fixy)=0 QynKuRANKHI
Xtttin<y<xmax, ymin<y<ymax yays rpaQurimu o 7
Arona Yarapysuniu QynKUHIIAD |-padlllmlaplil"LH}’FF'm*'“"" N
14 iiay ezplot komanaacua GoliaananHLIAIP. Yy KOMata CHMBOATH
“‘Imﬂaump g aHOHAM QryHKULHANAP Guman xam Hiam My:!mlll. Maca-
Hap, x' 42" 4+ x4+ DyHKIHAHHUAT rpadmrnii -3 pan 2 raua OyAran HATEpP-

Biliin KypHIL yHyH KylinaariiapHi KHPHTAMHS:

i czpln1{'u"]+x"‘2-l-x+]'.[-3 2]
Kypunran rpagux | 5-pacm/ai KeaTHpHITaN.
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DRSS vax, Py
l’ﬂ'uq

| S

A5

W T e 2 !
L]

E

f 44 1.5-pacw,

X x g DymRMsIIE rpadnn.

Hﬁ'-‘ﬂl-ﬂll‘ﬂ H.l-lﬂﬂlllmp.ﬂ.ﬂ |hip.'|1j-[ ] t MEH.EEHHFH.
A8 Golinananmray;: K?‘]mmrm.;mp;mm Czplot ko
[ | T O szlulrﬂﬂﬁ{!}*:l-
== grid on

ezplot('1/y-log(y)+og(-1+y)tx - 1)

munnu (] ML KYpHaran

#-pacm, ezplot new Epuin .

e I-H- )+ x=1 pymocim e rpapur.
o

L tog(y)+logl
Y




ezplo(sin(t) \cos(tyy

B ]
|
i | . =,
1.9 ;
“Pacw. ﬂ::{;-' I‘:ﬂ':ﬂf{ I[i}'llmmmmplmnr Guprammsarn rpadurn
1 { ni3 '}'ms[t}',‘sinﬁ"t}*sin{t}',[ﬂ.pi]].
¢

..... e L5

. s —
ey Sl o T T ——

- '“]'m“{'l:mi{x]-hgt CPBRI Ay rpadirn,

ezplot(f) sin(x)');

S—

R i = Y

p, g e e ek fusies, ees N9
It La0DuL-Q 0880
L -;: *;m*iliiirﬁfff* g i o2

T

1.11-pacw. Inline ynKuNSEHIET rpagmra

1.2, ®piigananyBad TOMOHRARH Gepunanran QynKIHEIap
(aHOHNM dynxnusiap).

MATLAB sapociia kymiab GUpHKTHPHATAH thyARIAATIAD E}rnmu:{;";
Xapamacaan aiipum xonnapaa hoiigananysanra AHCH ch}ﬂxuﬁ;:aﬁuﬁ ?
59116 konamw. MATLAB Tuanmmaa dﬂ}ﬁ.‘lﬂﬂEH}-‘B‘iH‘lllj_-’Hlﬂl,l pmmmm
PHTHiiamr gaTop iyIApH MABKYL Viiapaan Oupn inline rluyu::::m S

Ananagpmanp. Yuuar aprymenrs cucharTia mm:;rrprm]:.rlzlt;l:l1 :1 HIllxu_la g
"84 Gup exn Gup meda YarapypHIHHT (Y HKIHACHTH ﬁepyuﬁe i
M. Kyfippary Muconia wrKH yarapysaHHHET ¢§njzflmacu p

>> y=inline('sin(x)."2+cos(y)"-2) MeHIpra Ira
"Dona gypyrnmm6 «Entery TYIMacH Gocunca x Ba ' apry g -
O¥stray y(x,y) inline QyHKu#s XOCHI GiaramTr TYFpHCH

THKa

y= Inlim? Ihncij:m: e,

g:‘:’jﬂfxﬂﬁfﬁ:{‘a:;;:l::ﬂiﬁﬂaﬁ MATLAB uuur boika y HRLMATAPH
“MHrapy gojiganaHnHMus MyMEIH, Macanat:

== v(0,0)

ang = |

*>y(1,1)

ang = |,5922

>> y(pi/2,pif2)




ans = 1,000 i
Oxopuaary, MHCONza
HIHT Yy gy HICTAnM, nexun
XAM MyMiiy, Macanay:
> o] = jnling A
g|=g nline ('xA2 4 ynar +
Inline function:
2lx,y)=x"2 + "2
>>gl(1,2) F
ans= §

inlin
Vs :H'i?'!r’"h'llmimml' ApryMeqTaapuiy aacTyp-
PHHanocTpoduap numma anoxiaa kypearii

x" Iy‘]

Clear all;

p=50;

t=[-6:0.01 : 6):

: = |p!l'tine{’{t+2].*sin[ t), 't
=in nc{l3ﬁﬂ ‘t+ |II||| Lo ¥

Plot(L,f{t)); i i

vit,Ep);

figure;

Plot(t,v(L £ p))-

.--.-
I
Dwna l"""-.l-—.

el = NS (e

Deua NAP, BA-

dos b _wasstd

A 4 [ ] [

I1 b =
12-pacm. Xoeyy KAy,

_ Iulintm
Bepunran y =yl ] Liapuunr rpadumkaapu.

Ixi2
mﬂHI.I.IHH “?Pﬁ i ll}}l"kul'llluum-
K. MUHHMYMMEK  [-5, 5] opasiid

e Ir"llt‘llinrzf’x,'\ghy,nr_,|$ £29;

% thoiinananyBRHUEE GYHKIHACH XOCHT KIAHHILIH
== x==5:0.1:5;
% X BeKTOPHUHT KHilMATAAPH
== x |=fminbnd(y,-5,5);
% MuuuMyM HyKTanuur x1 abeupuccachin anuicial
>> % x| sa y(x]) kunitMaTnapHi JKpanra dpopmatnab HHKapHII
=> fprintfi’ x = %2.1f ,x1) fprintf(, ymin = %3.1 f..y(x1))
x=15 ymin=-0.3
Harusanu copgapok iy O
>> x=fminbnd(,x.*2-3*x+2',-5,5);
>> fprintf{, x = %2.11 ,.x); fprintf(, ymin = %3.1 =
Xx=15 ymin=-03
Kyiinaarn muconaa f(x)= x2+y
KM k{pearnaray:

>> f=inline('x*2+y*2'x"'y')
Hoa Ba KMPHII APLYMEHTIAP)
«Enter» tyrmacn Gocwica inline
f=

Inline function:

flx,y) = x"2+y"2
(Y IS HIET HULALIHI TEKUHPH
>> {(4,5)
ang =

4]
>> f=inline('x"3+y"2','x\Y')
Hioga pa KHpHLL APryMEHTIAPH anoctpod WHra CHHAIT

line diynKiHa Xocun OynaH

jaH XxaM OIHLTHMIS MYMKHH:

n2-3%x+2),

2 wudona ydyn inline (yHKIHA XOCHI

1 anoctpod wanTa oNHHAIH
dynKIEs XocHn Oyna

6 kypamis

«Entern Tyrmacu Gocwnea in
f=

Inline function:

fix,y) = x"3+y"2
(hyrcupsaHIHT HUUTALIHA TEKI
>>1(2,3)
ins =

17
=>(3,2)
ing =

31
arap pexrop KAHMATAAPHI KHPHTCAK
>> f(1:3,2:4)

tprb Kypamis
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———-“?-q-;;-—-—-‘_‘_-' —

XATOIHK 03ara Kenagy

77? Error USING ==> inlineeval at 2]

Error in inline CXpression === X*3+yh2

Matrix must be Square,

XaTomux Giin
K¥anmpn

5 r"’i“ﬁﬂﬂf‘x.—‘ I4y,0210
f= '

MACTHTH Yayn *, /ma » AMAILIAPHHHIT OANIE HYKTA
Xy
ﬂl,}f} — xr.ﬂj_l_?l_ﬁz
>>1(1:3.2:9)
ang =

@ “nﬂp:ﬂ'ﬂpﬂﬂaﬂ 18 XOCHT Kitmstu:
? KERHH Knpiy an, .
Hhoxa Eamnamy P PIYMEnTIapy (Kase wumaa) BA

>>fl =@(K.}f}x"‘3+}m1
“Enter

== 11(3.2)
ans =
31
" FE EI‘I’Dr US‘i“g i
i o — m

(uarg
Error if m- :
ITOr In == @{Lﬂx&h }m:

=T n___._.rx -
fl.= 'q"{”t.‘filx. ‘3 |-}r_hl

@‘R,}f};_n3+

5N ”“13.2;4]
ans =

Y2

5 17 43
>>f1([123][23 4])
ans =

5 17 43

1.3. Maple aacTypHHHHT SAPOCH

Symbolic Math Toolbox MOLYJIHIA ﬁimnpmmuml 'mp:fp :::,I:i::
XMcobnamnap  Maple pacrypira BOpIIALH H:lht:i‘;:ﬁ :Ag j:rﬂwpum
Tpocy xucobnaniiapui Gamkapud, ﬁarumn.:ri{!: et o

"
Kalirapaay, Basan xoanapm Maple nactyp DRPL S
paty }i::lﬂ:;ﬂ KEITHIIE MYMKHH. MATLAB aactypraa i"-:;g:: ;E:}ii ﬁ;amm;
Ulpocura upru yayH maple sa mhelp komanaanap (
K
MyMicy, )

Kyitiga Maple gacrypuuusr sapocHiaH ipoii
KN THpUAran: .

J_-Ji:il_tgsz,u_. [=ma TeHrIaMaHH a yarapy

>>maple solve( f=m*a, a)

ans =

f/'m

Hatusans o= K§pHHILTE OTAMIS. .
m -Garan CaHMHIN
aruur x 1o Hpcaral

JANAHMIITA MHCOMIAP

gyura HucOaTaH eqnuL

iI-
2
2-Mucon, cos(x)=0 TenriaM
Ipunmmza onamns
>> maple solve(cos{x).x)
ans =
3-mucoy, cos(x)ty=0 TeHrnamati
Y= 34— geps(y) HATHOKAHH OIAMIE.
o Innple'sulvc{cofi[x}ﬂ'-x}

{ X HOMARTYMIA pncbaran €MD

i equd
4,1 ra ATaH
T ! TeHraMant X HOMABAYM Hicha
dvmcon, o +bxte=0 TEHDIEAMA

= b [h: _4")“] b ':,h____':li.)[—- HaTITACAEH QAN

- P — 3 -_.5 I { - :j_-. -+ 2
== maple solvel x"2+b*x+e,x)

#(h YW(1/2)
1/2%h+ 1;7*“3*2_4‘-;:}"‘“:’2}, _1/2%b-1/2%(b"2-4%¢) (1
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E-ﬂilﬁgﬂ.
()t .
= y{x]] —-y(x) + vlx)sin If.t]—l.:m[_r]l =0

BiiT]
bdeperipan TeHIMIAMAHKHT

TAPIH KHPHTaMI: CHIMHEN awimkiam yayn Kyinaari-

>> maple dsolve(di - |
Bl EHMIH unaa:i:gl;my[x}’”'ﬂx] Z+y(x)*sin(x)-cos(x))
ang =
Y(x) = sin(x ¥
b (x)-exp( cus{x)y[—CI*'i“t{exp[-¢ oS(X))5))
¥x)= Ei"(x}"—-—-_'.:ltl_z_”_____ ,
-CI"‘J."-'I'D'"“]].;&
_ Smucon,

-Micoy
X [E:};_v{x}J" -—rrr.r[ :f; _r{x]] +1(x)=0

tihdepertay
TeHImaman; l ;
Napuy KHPHTaM3: HE e4rMun;y AHMKnam yuyn KyRpaard-

iz maple dsolyejys ATEE
Bal ey Dﬂﬂjﬂi: P dlmﬂx}’x}?"'“*’(*djHIF(KLKVFI‘:‘(H}}
ang =

?[x]'__{‘xh b »
e (A |+[,."]1} N

Ry [[i % ';,I Cl

k() Hinyn* Clyx

L]

+ L}
5l X "n 0
T-mu
—'I;i;L.Eg_n_. H;nmn-m ABPARANH iy,
S
" +¢os(x) —}'(T)]
Ilutbd}cpcuuumr T [m .
- EHImIg "
( }mnp}cdsulvt[diﬂ'[di MaH(HL ML yayy Kyliuaarwnapun KupHTAMHS
Yixps COS(X)*dify(x),x)) ¥ xl*x}.njﬂx’“n'n-r{ml+x’*n*n-cns{x}‘?‘}f"dz'
Ba I3“:l|-ﬂvlll'll t]IlEll"-'IHl:
ans =
¥ix)=

(Ini( Etp{siﬂ{xnft:xp[x‘*

CKir

n) 3"'_('1.x}-l-__CE}*expth“l

u“"lﬂ

y(x)= J‘L —r:'1!:]_r+_(_"2 M

)

B-nmcon, MEKHIT Aapaskany susnkmn Gyamaran sa TapkHONIA WXTHE-
Puii dhywwin (F) 6¥iran

( g J"l.\'}J{rhw.r]
] E" S {H +|-'|-'_'I|":.T”
u+wylx)
a
e y(x)= (r +sx) |
AMdipepe i TeHIaMian e yayH KyHHaariaapin KHpHTasic:

>>ma p]cdsnlvc[diff{y{x},x,xj-—'F[difﬂy{x}.x]*(r+s*x]f
(hwyix))) H(utwHy(x)(rs s*xY'2)
Ba cuppMET ONaAMHI!

ans = J -
}’(K}=Iiw“'rxp(w'{Int{RuutDl'{-Fnt{|a’{_il"5+_u 2*w-F(-_a)),_

0="" 7y pe Cl), b=""..-log(-r-s*x)/s)t_C2))-1/w*u

CHH
_legl-rin) . l
- : , ) .
w[ f mmﬂr‘-[_;..._;l..E_TrJ'“ it I]l.f bt L |
\ In
le' 2. = !
.If’(.l.';'—-. = 1 w W
QSML]L HOxops papamain yaHicn G¥isMaran

i

—

' i
dy .l’{.t}](;% it {x}]_r{.f}_'l:" -2 (I!.. y(x)
- i PHH KIPHTAMIS:
i a5 TeHrmaMaHn gyMIl yti},'.lt u}fHIUliH.THJIH ! |
bb?ni?ijfur.?s:ﬂvc{di FRdiff(y(x).X)x yediff(y(x),x) y(x)*x"6-2 *diff{y(x)
H}“‘I}“ K62 i y(x ). x }”Z*y[ﬂ"'x“ﬁ‘: }a(x}“jj
Ba eumMiH OIIAMHI

]1 K -I-E[—:—__'.' (.l‘]J‘ i)' +_;-{_\'_]" = ()

ﬂn:s —_
Y(x) = -3#x"3(-(2"x+_C14x"2)°(3/2) 3 C2%x"3)
EI{H
s Ix
i)z -———— 7

—(2_1-+_-:"|.u'-' ‘}"-'J+_1 C2x'

40
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{

0-n
10-mucoy, Okopu AAPAKATH Yiapgy OFnmaran

d at %
("‘I('ﬂ][‘}'ix ]‘ LE 7’ ; oo
i o’ ) i’ (x) E.:r"{‘)}"‘['j:‘; .\'{.r}] (-_:i? _rl[.t'}]
:["WEPEHHHEUI TeHIg o)
oy u AMANK TapTHG " 5o
T}FE : lWmmm_““'&'-li'HM HLIFHTmnuI.m racalrrupum (Lie) #ymm Guian
XXx)Hdi ple dmlvﬂd{mﬂﬂ,x}*dim}r[ﬂ
IY00.X) 3 diffy(x) x x ). ] 5
B CUIMAH Oangyes- XX:X), Lie)
ans =

YX)="&where"
Cs,i{diﬁ;_hT?e;'; ”Ti";’fP”"tLh'E_gl._g}-'r_-:n* g*_hi(_g)._g)*_
3 g* )= —g'[‘*+_gl'ﬁhl{,‘gi“3+(lﬁ+&§,}*_ﬂIt__gj“l’-

1( @)}, { hig ;
Aegr v nl( g) = X : .
)"3*d; {x].-gmjj}fydm}rr’d:fﬁﬂxl,xi I-diffy(x),x)/diffy(x),'$"(x,2

o yl{xL'S‘{x.zm, & = 1diff(y(x),’$' (x,2))*di
hiCg —Pé}fliel:li,g}._g]ﬂm'jﬂz*_hlf,g]._g}t@-
| G == g hi( g, gy 03]

L_g_nl(_g) _
L ": _Jﬂ{'—g}d‘-g‘b_ﬁ'l]d—g-*—CI] &Whﬂr&

d
_{a__H_MLE}=_-3_g{q+'-P"] i g

XXX )-difH{y(x),x,x) *diff(y(x),

}m+{lﬂ +—H-]'_J?5f_g}:u idirl(_g}}‘

_.L‘_hi{‘g}
(EU. LIS TS i|'|-]‘ld...‘:‘|' 2

T '}'{x}.-: I_E_hlf_g‘}
IW;.—,.TJ g+ C3

==

11-mmcoi. Brpuii gapasaiin
[‘:‘ .I'f.t})+ 2y(x)=0

ix
Audpepenuman TEHIIAMAH ynysitil eHHMIL
== maple dsnlvc{dimy{x],x}ﬂ*}'{x}}

ans =

y(x) = Cl*exp(-2*x)

€Kl

y(x)=_cre"™

Bownanriu y(0)=2 wapira acoe
>> maple dsolve({di fily(x).x)+2*
ans =

y(x) = 2*exp(-2%x)

EKH

_1,[1.}=2E1—:.L:I

12-mucon. bepuirat
[Z500)-2r00=0
dx *

Andepeniman TeHNAMAHH
napra acocan eaMud:
>> maple dsolvel {diffiy(x).x.x
ans =
y(x)=.88566464387*sinh(
Ein

ail TEHINAMAHN KaiiTagan euaMui;

y(x).y(0)=2},y(x))

y(0)=1.2 Ba y(1)=0.9=y' fomaEFHy mapT-

]-Z*F{EHJ-}’{[’FI-:J[|}=ﬂ-9}_5’{1!}
27(1/2)*x)+ | avcosh(24(1/2)*X)

an[ 29 sl :I"I]
vx)=- .sas&mmamsmh[: .x]+ I 2cosh
opxani Genrnnalb eand

T i 1,
KilHA, sacanal S

Sl O s Maple THAH Kouanapira acocan
I IKPAHIY

By R g ry ¢ BEAUHCH HATHRKA

S3nuumra awtnGop Gepinir. d’urfar CYHITH |

“HKapipy KepaK 6y1ca E3HIMARL:
f 2= diff{y(x), $' (x:2)-2*y() = 0 _0.9}.y(x)
>> maple dsolve( {£y(0)=1.2y(1)=0-75¢
e vy Y
Y(x)=-.88566464387*sinh(2(1/2)7X)°

| 2*cosh(2°(] f2)*x)




8l

M
§rm yuyn i _vhucm:“. Ywby yernammn yernab
YMOTHH (CONMH Y3rapywiuminn ) aroma obnexcrra

¥ 8l

BEKTOP-carpra Gupaamrmup;
[ x1, x2, = & e
l[_Ipmaﬁ Kiuinh
disp([x1, x2, ..., x])
UNepiTop Epnammna
HATHKANAPHN MALIYMOTIP JKaaRasm KV PHHMIIN 18

a
Rpif;fn:;ﬂpmu MYMKHH, Macanax
y=2*;
disp['l'r 3 kA ~ L | "
for i——-l:!{.: KR
disp([i. (i), y()])
en

=
|
S

i)

oo b NE S

10
12
8 7 14
9 8 16
i 10 9 13
1 K KETHHETY My AR
l.}-'u}rn HEKHTA unmu?lzﬂgzﬁm;;iﬁmpmmur HOMITAPHHK xam “HKAPH
) I

b N UL S P R Rl =
G S N PSR S TR e

;:‘} . i_]_-_ P F y X 1y :
fori=1:20 »sinfx)
X=1if§: \

8i = sin(x);

if i==1

disp(a)

end

disp([i.xsi])

1.0000
2.0000
3.0000
4.0000
5.0000
6.0000
7.0000
8.0000
9,0000
10.0000
11.0000
12.0000
13.0000
14,0000
15.0000
16.0000
17.0000
18.0000
19.0000
20.0000

y=2",

X
0.2000
0.4000
0.6000
0.8000
1.0000
1.2000
1.4000
1.6000
1.8000
2.0000
2.2000
2.4000
2.6000
2.8000
3.0000
3.2000
3.4000
3.6000
3.8000
4.0000

sin(x)
0.1987
0.3894
0.5646
0.7174
0.8415
0.9320
0.9854
0.9996
0.9738
0.9093
0.8085
0.6755
0.5155
0.3350
0.1411
-0,0584
-0.2555
-0.4425
-0.6119
-0.7568

dispT i i) WD

for i=1:10

disp([L.t(i).y(1)])

end

0

OF = S A e e B = =
OO0 =1 O U b L B =

L=

9

=

t(i) y(i)

0

2
g
i}
8

_—

0
12
14
16

I8



[padyuxnapii napaMeTpie KVPITHHILLA THIHIIHMN ezplot KomaHmacH €p-
AAMIIA XAM AMANra olHpHI MYMKHH:

>> ezplot('cos(t), 'sin(t)’, [0 2*pi]); axis square

Jurubop Oepunr, ezplot xomaHgacHaAH Keliny  HYKTanM Bepryn
Kyitwaran, JCKHH Y rpadKin ake FTTHPHLIHN TyxTarmaiian. Hywrann
Bepry/ ACOCAH MATH HHKAPHIIHH TaKHKIAHIN.

1 BOB. MATLAB IACTYPH JIA FPAOHKA 2.2, Kourypam sa axKoa G¥amaran Wimaiap

Miin  yarapysuman  QyHKUHARHAT KOHTYpII uH3IMAacH  (hyHKIHA
CATXHEHHT ITPH YH3HKNAPHHEM, SLHI XY TexHcania GyHKuMs yarapmac
uiiMaTHy KaGyn KHauraH HyKranap Tyrnamuii npoaanaH. MATLAB
AACTYPHIIA KOHTYRIN HH3MARAP meshgrid Ba contour KOMAaHIAnApH épna-
MG SPATHIAIN, meshgrid xoMangacH fepunral HYKTA1ap acocmaa vp

¥ il

2.1. Napamerpuk "iImanap

. Afpum xonnapna plot (%)
Yaran gy cuaruia Ge
TenT Gynran aitnana (2.1

I;,:u :c}:maanammanr X Ba y mapaMmerpra ara
10 Mymri. Macanan, pannycy Gupra

>>T=0:0.01:1 BNME XOCHA KHIA/H B yHAaH (oian aHHD CONtOUr KOMAKIACH KOHTYP HHIMANN
3 Plotcos(2* T < X j03ara KeNTHpait. o
i >>P ﬂgst;:irm.n’ SIN(2*pi*T)) Mucon cHdarnia ¥4 97 yuyH KOHTYP HHIMAHH APATHILHN KYPAuIHK
e
(2.2-pacm):

> [XY])= meshgrid (-3:0.1 = —3:_{}1:3]:
BX Do >> contour(X, Y, X."2 + Y.A2); axis square
REoe Iock Wrekw talp
Haharr,m B0

,-’I \‘\_
N

40
|

1 L.1-pacm. P /
amyen Bupra reny Ovaran AiiAnng H:"'}’:_l ? }." : /

- Pacsum qiamn i o
UL Goiinanan : .
| KM Gup it ikana GF amuming TN AXIS Square komanacy § A B - ' : 2
TaBsMHHNAHIH, IKKama Yicna 3 . A 0 1 2

2.2-pacm, xXHy=1yuyn KONTYPAH SHisa.

54 -
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Jemuncxary
e k¥ T
! = " ‘ _'|_.""'——. bl AT Py 3
>> [XY]= m'EShm{‘H Wi E3ub onass py Ryfik (57 whoaacunn
>> contour(X_y Er'xdf'li 10.01:1.1, -1.1:0.0 0 I;“ HAAPHK KHPHTAMH3!
A A A =1 H
>>axissquare 2 D2XA24Y02, [0 0))

=2 title! 1
title('Lemniskagy X" 2yt (x"2+yr2)21y

———Siskata vy 30

08
06
04}

424
D4t

aat

‘1 A i
T3 0 0s 1
2.3-pacm. Jemuncrara,

THHIrAH, ”J}F—
YUYW _ Genrvcpmnn

» Macanan \ theta,

. ; ROMEH 17y .

TOMaTH: tapina Pl iManap Edm“lﬂﬂapum i apH ﬁpﬂﬂMiu[ﬁ xXam
= ezcontour( 'y~ KOnazn), macanay; AEMATHK Honanap ap.-
> uzp]m{'{x-‘- ;4.}?:-2?;2‘.[-3 3]'[-3 Eh-r H-KIE Squar

=X 2"‘}""\2"[".]. !-I].I-I ? 1 I” .
Tl LN axis SQuare

2- 3t
Mnﬁunﬂmplmur H3Manap
H

ARCTYpHmary

HUIJTHTHJ[Q‘.IH‘ Mag

AH e
WIAPHIHIT twarkmyyy (i -

H*“aj‘" 1'24-1 %] 2 5 PIIC

B KT .#h L 1 d
HH [ |

>> [x, y] = meshgrid(-1.1:0.2:1.1, -1.1:0.2: 1.1);
>> quiver(x, -y); axis equal; axis off

PR R EERE RN
PR EREE .
EEEE VRN RN
e S L B DI TR T Y. e o
T n I
b KK KA LTS
AN XAVt L2
“AXNANV VT 2LLLS

2.4-pacw. BexTop MATIOHHHINT TIEMACH.

>> [x,y] = meshgrid(-2:.2:2,-1:.15:1);
z=1x.* exp(-x."2 - y."2); [px,py] = gradient(z, 2,.15);
contour(x.y,z), hold on
quiver(x,y,px,py), hold off, axis image

1= P
S - # - -
b2 Bl
gsF =~ = - & el
T -
----- - =
- -
b m =
U: T ) -1!
b - - - 1
L - . - .
‘&5: =, N W o=
L
# g <
- e % “ = A
..'l- # F ]
8 o 15 2

2.5-pacs. Bewrop maiijioHuimnur qIEAMACH,
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2.4. Yy Vnvaman "UnIManap

Yy § ;
Ymaamin dazoga UHIMANAPHE YnIMm yayw plot3 xomanpacy-

== U= D:pi/50:10*pi; plot3(sin(t),cos(t).1);

4.

S R e

2.6-pacm. Caupasmmnr wnamacn x=sin(t),y=cos(t),

Okopuaa WEATHPHArAH YH3IMagy
HHIHM MyMEHH (2.7-pacwm):

== ezplot3('sin(t)’, ‘cos(t)", 't', [0, 10*pi])

ezplot3 komanmacy Epaammaa xam

K™ aml), i = cosf), g =1

¥ .
L
. ;

4
U

PR PR ot

et | PETPU

(Al

[ -

ezplot3 koma &
Haaey CpaamMmnn XOCma Kmannran THIMa

2.7-pacwm.

58

2.5. ¥y Yauaman dasonars cupriap
(w3anap)

Yu §muasum dasoaars cupriapan sk yuys acocan  mesh sa surf
KOMaHAanap wuariuaany. Ynapauar GupHHaucy madipody TVpaH cHpTHN
XOCHI Kunann. Xap Gup KoMan1anan MKKH Xl ftyn Gunan doiinananmm
MYMKHH: Z KOODAHHATA ¥ Ba ¥ 1A (ywxuns cndariuia Gepuiran CHpIAapHit
MHIHI BA X, ) B2 2 KOOPAHHATANAPHMAT Xap OHpH GolIKa HEKKHTA napaMeTp-
HHHT iynkunacH cudaria Gepriran napaMeTpHK CHPT/IAPHI ApaTHIL
YUYH.
Macanan, z=f{x,y) xypuanmuga Geparat = x'—)° CHpTHE KyilHia-
THAGPHH KMPHTHO MM MYMKHH:

== |X, Y] = meshgrid(-2:0.1:2, -2:0.1:2);

>>Z = X."2-Y2; mesh(X,Y.Z)

2.8-pacw. Magdod = = &=y capr.
2 QiR rf KO-
Iladpody 6§amaran crpras dm3mm yayH mesh oM o
MaHAacHra anmaurrupamus (2.9-pacm): |
>> ezmesh('x*2-y"2', [-2,2-2,2]) o N
>> L= X A2 A2 surfIX,Y.Z) i

59




>> ezsurf('x*2-y"2'.[-2,2 -2,2])

foa fom Morw o Jesti  Dablep  fiedew P
Ndde h L5099 L-Q 08/ =@

27

] 2

!  29-pacw.

Sl [
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2=x"—y cupr.

| MYMEHH (2.10- g 2.11-pacm):

= c;rmcshl"x"‘.?vy“l’,[-il 2213

2.11-pacw, ezmesh Komaniacs épaastnaa oamnran wapdod dFamaran "
| =y =y CHpT- :
|
i
|
L
| M
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|I II |
|
r 2.10-pacw, ezmesh . .
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Il BOB. M-KHTOBJIAP

3.1. M-kurodmn winra TYImp

M-kiro6 MATLAB

pl b |
Word RyRGKATAND, V Ma CTYPUHKHE E'HHCH-FHJIM KoAHIa 3ra ﬁf’!ll’iﬂl

TYILHpHI . Mﬁmﬁmc cidamiuia Visual Basic rinm Epamsta wmra
notebook komanaacy mmﬁfmﬂpsjm YYH KoMaujanap ojtnacuaa
NaHaM, Arap mhﬁlmﬂ i bne::i File meiociza New m-book Tan-
PEKHMAHYE aKTHRIALITH -D00R.dot l'liﬂ-l'iII MABEY oy
% 1P 3 ! ViiMaca m-book
Kyiwznarn mmm'mmmnau:?m Bysitir yuyn komanganap ojfsaciia
== notebook -setup L

B IKpauna xocun 63ur
aH MHCTPYKIssstap -
Word ancrypunmsr = Gaxaprimm,

iabno HORTALLT
notebook'pe nankacnaan m-hmﬂiag:t wiabn LT YR LA o
? OHHMHT HYCXACHHY WO
NANITH-

KOMaHaacH Ttepuna
. . M
KylHnars xomanza mnrﬂm‘::‘ﬂﬂ
¢ 2 notebook <m-book>
Gy epaa <m-book> sur
M-krToGusnT Hosy EHPHTHAA M

b -

M-KHTO0HK Minrg TYIIHPHIN yHlﬁl

3.2, Nut;ahon
k (Baoknor) MEHIOCHIIIT 3epmeq

Notebook MEHIOCHHINT Gy
KACHHH aHHKMam) KOMAH Tac)H

ITaapn

Pty Defipe |
TadHnanray oy {KHDHTHm o

A8 Marit kypeopu Typran carp

mortmtrers T sdaece

Heua carp/ian HOOPAT KMPUTHII AHEHIacHHI X0CH KM MYMKHH, MACQ-
NaH:

syms X ¥
factor(x"2 - y*2)

ans =

(x-y)*(x+y)

IOKopHAa KeNTHPIITAH HKEHTA CATP Gurra suciikara Mancybnury-
i AYeiikaEHr MapkepH Oynran KBaapat kascnapian GriHd ONMIIIMEI
mymknH. Mapkepaapin o6 Tamnam yayn Notebook mentociaan Hide
Cell Markers (Slueiika Mapkepaapiii HepKATIHIT) KOMATAACH TARTAHA/E.
Bup sewa anoxXHia SHeiKanapiy GrpAANITHPHUL Y4YH Notebook meHO-
cunaru Group Cells (Aueliganapai FYpYNJIAMT) KOMARAACH HILLATHITAIM,
Bupnammad fuCHEAHK An10XHIA sueiikanapra amparii yuyH Ungroup
Cells (Sluciikanapuy rypyxaapra aKpaTui, Gyauu) Komaiackan doii-
nananinags. Arap quCHKAHUIT YCTHAA CHUROHYAHHHT Han Tyrmacn 60-
crnub, kefiun Undefine Cells (Hueiikauir KHPITHII syciKacH JKaHIn-
i Gexop KHIuI) KOMaHIacH Tannasca gueiika ot Word dropaarnra
VTaman.
M-krToOHHHD GHp KHOMH EKH XaMMAcH GenrnannG Purge Selected
Output Cells (Tamnauran qHKApHLL HUCTIKAIAPHHH To3ANAI) KOMAHAACH
Gamapuaca HenrHnaHrat coXamard XaMma YMKEapHIl sueitcanapn yuupnd
rannanaie. Ymby xoMansanas toiimananHil, AfIHHKCA MABIYMOTIAPHH
jaraprupnG narwRaTapim KaiftanaH oI 3apyp Oyarania KA RS,
M-xurooun Evaluate m-book (M-knTOOHH xucolfnail) KOMAHAACHIAH oii-
fanannd THIHK XHeobaat MyMKIH, f

Arap m-kuT0o0ad HUKI Gynca xucobnam yIyH y @kparmiaii Ba
Evaluate Loop (LlnknHH xitcofuiatir) KoMan/ac DaykapHIiIaii. Llwxn Gurra
quelikannir Haraa soiaanran Gynca Evaluate Cell (Auciixann xucoGnam)
conanmenan QoilnanaHil MyMKHIL 4

Adipum KHpHTHLII gueiikanapiHi m-kirod ounaadTrat RAKTAA ARTOME-
THK Tap3ia Xueobuait 3apyp 6y nca, ynap Genrmnannt, Define Autolnit Cell
(Slueiixann ABTOMITHE xicoBa) KOMARIACH TanyaHaIs. Viuby aueciixa-
NApAars MarH 1K JAHIOpH paHTTa jarapami. Arap KOMAHJIASIAPHHHT Aii-
. aifTAiIAK KaATanaRy s xucobnamaap yayn Rpatiil

yIan Genrmuunnd  Define Cale Zone (Xncobnai 30HACHHH
S e 1 |4

pHM KHCMHH
aanvn DVICA,




v
bOE, THI}:HH MACAJIAJIAPHH EYHI YYUVH
s JTOBATAPHM SIPATHII

" 4.1 Macasamuny KVt

MATLAB ¢
M e
XAM fpaTHLI MVSHHH 'ﬁi;:: -:m"l 'lj}r“mlmar’m" TAIIKAPH HAOBAIAPHH
NYHKTH wa!' ¢ THRE APATHIL Yuye MeHouuEr File <N
1 (Graphical User Interface — q*ﬂiiﬂanm,}-:q“;ew'} (;Ul
HI rpadic

l i IH

Closlabewo  gpen R
E I"u“‘l th

W B v [T r— i

Bl vt bres el Mo

U8l Gusslips Dislog |

BlLANE
s E ome o st 5 |
S1a

. -I-'.Nﬂ..'mr il

Oitwaga Cre
ite New GU
#Yn GUL jy ooy i :
L) G IlIII_I i i T " .
cababan Create N ?I":Mﬂ A VN Kieing QU (wiv-
e New G HTH Wiosa sparaérranmmrmns

Templates (1 UL 6y
I MUHK Tay 1003
GUIT o L MA0AON ) e, HAAMKI Ba ywmarn GUIDE

7

AactypH €paamuaa SparunacTrad HaoBAKHHT unrepdeiicnin noiluxanau,
VHIA HOILIAMATAran MEMCHTAAPHIHT (P HKLHAIAPHHI JacTYpaais Mym-

KHH.

AcGobnap

“Hie

£

Bowgapsml

sfeMeHIapil

naHemin

4.2-pacs. GUIDE myxsurunsnr oii nac.

4.2, GUIDE myxoTuiinur Gomapi
IEMEHTAAPN

GUIDE myXHTHHHHT GowKApHIL  MIeMeHTIAPH Gunan  TAHHIHG
ynkaiumk. Memo GYnumuaary  aipHM teMeHTAAPHHKT  BasHpanapy

Kyfinaarinap:
Edit | Duplicate (Tysarmu | Takp

BEH]}HTHIII'.!H AMEMEHTHHHT H}"CXEI:IIHII TE
Depajn.

View | Property Inspector (Kipunim | Xoccanap HHCTEKTOPH) TTyHK-
TH RPANTI AXpa TLITan AneMEHTIAPHHHT XOCCATApHHT ankapaan. Achob-
fIap naxeanarid = TYrMa Xam XyLiH pryrgail sasudann Gamapain,

View | Object Browser (IK¥pinin | OGbeKTIapHN KY Pt ofiHacH) nyHx-
a e e BOlHKADVE TCMEHTIAPIHN IKPAHTT

opUiail, HYCXacHHH UL} TYHETH
UK GHAAH QAL HMEOHHATHHN




" Layout | Snap to Grid (Benrinam
6 rpadii HHTepeiicra HoHnanrm
Cpamn. Yty ey P
obbexTnapaay Gup
XHIMAT Kumany.
Tools memiocy
Tools 1 Run (Ce
PRHC | Hura '
i
Hpaims. Acbofinap nanessary ]_JB'S{'" ) IYHEDH ZACTYDHH HUITa TY-

Tu
Jm mﬂ:lm“ﬁ“m“"l) nywnxTH oGseKTnap-
TOHMHT Konran t¥prr TYPra TOPTHIHIL XyCYCHATHHM
HHH OpKa Ttany YPTTA NYHKTH YCTMA-YCT OIIAIITAH
@ CRH OJUIMHIH IIAHTA CHAMHTHIL YaYH

TEEH; TYEMA Xas Xyjuti mryspait Basudansn

Aifgn Objects

MU uﬁmumapunin- 3 W{C:Ef | I"F‘}"!"_"E‘'-""""-"“PHﬂ TeRHCHALW) myHKTH Ep-

OSHAALH. Ac6oGnap asenzary S YBHHH TERHCRAI yayH anasior oifHa

&ﬁpm: X E. TYT™Ma Xam Xymm urymnnaii Basnhanm

0ols | Grid .

o and Rulers (Cepanc | Cerxa na nunelixanap) mysxry 6

xTH Go-

o ANAN0r ojigg &
PH3onTan AHHelikanapuy Kypc r OMfHa Epamina CETKHH, BepTHKAN pa

Tools | Meny Editor (Ce ATHIL &k GepRarrmun myMicii.
TAHA3 98KHPH A agHraN mﬂmﬁnnc | I':'lcﬂm Taxpupaaruum) nyrkTa Hoc
A13pHY NoHKxana I ofiia Epnamuga RO e OCHIT-
HEYHARI Bassdagy Ejl "‘pm“”rlﬁmﬁuﬁmp mAHeHAarY E o x::‘ ME!EG—

' f XYM

— ﬂﬁ'[pﬂ EHEHmaPH M o

Fruug;

. KINApHH Desrunan PERUMI
= TyIMa;

— Yab-yaryy:

‘E] = MATH KHpiTI Mait oy

- Vrkagymy coxacu;

o

@ =~ HHbOpMatmany

w

IE] — TyrMa-ynab yarny;

~ DUHpOKH;

EI ~ Beary (raxpupianMaiaran MaTH MEI0NK),

— paMKa;
— OYHIYBYH pyiixar.

4.4, Maosanu apaTi Kapagniia THINM XOCH! KIARTHTAH
fpaiinnap

Memonnnr File | New | GUI rannanraiza Xoci Gynamguran GUIDE
Templates oiiracina Blank GUI (Default) omiisAcH (CO3NAM MEHIOCH) Tal-
MM GHAAHOK THIHM ABTOMATHE PABHIILA WIOBIHHHT HOMH Omnan fig
B3 M KCHraiTMani HKKHTA (aiin XoCHN KHIANH. Vanappad Onpunanch, fig
kenraiitmann daitn, rpaduk warepdeiicra KOLTAUTHPHATAL BomKapim
aneMeHTAApH THFpHeHIary ax0opoTHH ¥3 HUHTE ORI HKKHHYHCH, ABHI
m keuraitrmani (ailnia nacTyp Gyaaan. Yuby sactyp doiinananyBIHHRHI
XapaKatnapHian GoLWKapHIT VIEMENTAaPHAHIT TALCHPAAHATIIHHA TALMAH-
naHIn.

BollKapHil 3MeMEHTIHHHT YCTHIA CHYKOHYAHNHT 9aN TYTMACH HKKH
ccanap pyiixarn wukai. Xap Oup GomKapuL ane-

mapTa DOCHAraHja Xo
Mymici, botnxapun snemen-

e GHp Heya XOIHCLAH TABCHPARHHINN
rununr Callback xoceacunn kypaiami,
Miicon Tapukaciia “TyrMa” GomIKapHil IEMEHTHIN kypaitnug. by-
HHITT y4yH GOmKapwil 3NEMEHTNapH MAHSNHAATH TYTMA Bearucn
YCTHIA CHYKOHYAHMHI Han ryraacauy focaMms, welinn rpadii HHTER-

(peitcuunr sapyp soiinna #HA CHYKOHYAHMIT MAn TYrMacHiu Gocasii.
TyrManun XOLWHAIH Tacsupi X0CH Gynamn (4.3-pacm), YeuAT Genru-
paprad Xonaruaa (TaCRHPHEHT arpothuaa Xous Gynamn) CHIDEHTHII,
yauamaapHHi y3raprapi 5a Gouka amanaapan DasapHi MyMKHH.
Tyrma TACBHPHHMHT YCTH/IA CHUKOHYAHWHT 9a1l TYTMACHHH HKKH MapTa
Tyx10BCH3 HOCCAK WIEMEHT xoccanapuumur pyiixarn xocun Oynam. Tag
XOCCACHHHHI KHHMaTHIN AapXol Beprin MaKcaara mypodmi. HyHEn Ke-
fisaanux y Gunan Gomka OCT AACTYPAAPASH HILIAIIHH co/UIANAmTHPAa-
. Tag xoccacHHUAT KMiTMATHHI myButton gef ¥3rapTHpaMIs (yaryman

ONTANAA YIrapTHPMACTHK Ba JACTYP Gepran wom Onuan Hil KypHi Xam
mymiHi). Mnosani HOM GepnG (Macanai, guil) cariaiiMul Ba CAKIAHTIH

skoitgan m-daitan oHaMHl.
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D@FE smeno
=l gy e — '
: ST T 1Y
I _A
Q=
JL.
=]

L ' [ et B
4.3-pa -
- E_ ou. Bowkapig emenTunn rpadmi nirepdeiic

A

AOUIALTHP D,

4.4-pacwm. M-aitaimg gy,

P‘i;“-"lﬂlmrau M-haiin Marypgy

[E,HH::;E:: uﬁljjugiﬁﬁutmn press ';;‘:ﬁl;f;g:l ::ﬂmﬂ] MaByL (4.4-pacm):
fumction m}fHuuu: Bc‘mupmmnﬁa} Oazapmnan; T
% hObject h:indlcthnr:!’;a:tliqhnhjtu E"‘lﬂt;:;‘ handles);

-nﬁ*; on — myButton w;m;acﬂm:ﬂr?:r;nc -
“o eventdata reserved i

~— Keline
BA BT gt ! It B
AN FPEHATAD yuyn saxupara ommran

70
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9 handles structure with handles — anemestnap TascudroBanaa-
pHHY 3 HUHTA ONYBYN CTPYKTYpA.

OyHEUHASHIHE (0CT JACTYPHHHT) CAPIABXACH

function myButton_Callback(hObject, eventdata, handles)

GowKapiii VIEMENTIE XOCH KILTHHASTIaHAA TH3HM TOMOHHAN anTo-
sarik Tapina éand kyitnnamn, JlacTypiara Hioxnap % Genru Gunau Gow-

JAaHLIH.
DOy HKUNSHHHE myButton_Callback nomn dryskums myButton nesen-

rupnr  callback xoccacura Xu3aMar KYpCaTHUIHI AHITATAN. Dyuxung-
i OOLEKTTA MYPOKAAT KIIHIHHHE HERHTAE YCYITH dop:

¢ Bupsian yeya. hObject aprymenTi OpRasti.

¢ Micknaan yeyar. handles apryMeHTit OpIGUIH.

AJTIATALIAPHI HIOBA SPATHL Kapadiiaa kipHO 4nKaMul.

4.5, Haosa yernaa s

MITHH MY MITHN TOOHIL  MHCONHIA

Mnosa spariimm  (yHKipsiimr
YHHLITHN OCOHNANITHPALIT yHYH

kipaitnuk. bukapHjaiuran aManapHi Ty

sacanani Gup neda fockiara Oy aaMus:
* BupAHTH DOCKIY — anaauTHK HhoLaRUHT rPAQHIIHI Gepunran Hu-

TEpBAIA KYPHIL
s g GocKHY

[THI MACATANAPHHN SN,
¢ yupnun Gockmd  — KymMua GomiKapii WCMEHTNAPHHR XOCHI

— WAHANAPHH nana Ba MoK MHHHMYMHI TO-

ICHITINILL

4.5.1. Bupunamn Gockn

Brpuran Dockn A Kyitnjary GomKapil AEMEHTAAPHHN rPaduK HH-
repeiicra MOILIALTHPAMIL:

» pcpoaAMAPHH KHPUTHEL YUYH

« HHTEPBAJI YCTAPAIAPHHI KHP

o rpaiMEHN YHKIpHLT YHYH yKnap,

» rpafuKH KypHID YIYH TYIMa.

Bupusyn MarH KHPITHIT AEMEHTH
kniiMarra, HKKHHGH MATH KHpHTHUI
edinterval KufiMaTra, YRIQpHIHD Tag xoccacHnm
punr Tag XxoccacHhm binPlot ra VaraprHpasis Ba
string XoccacHnm rosanaiivmns (4.5-pacm).

MATH KHPHTHII MEMERTIE
WTHIL Y9YH MATH KHPHTHI INEMEHTH,

punr Tag xoccacuxy edEquation
aneMeHTHHHHT Tag XOCCACHHH
axMy KiiiMarra, TyrMa-
xap Oup WeMEHTHIHT
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4

L)
¥

uHTepdeicra

4.5-pacw,
bomkaping MeMenTaapung rpaii
AORAAUITHD I,

T$HY x?pmrm“mfm_ﬂp HULASTaANIH-
: KY DI = MM §
I A3 KOMAMSANAD Kerma-gery YIYH Tyrma ﬁnclmr‘aﬁ,&a‘{::M“Hn'
HIH. Oaskapi1imy Kepak E:,,,::l:;{.w TapTHD-
i H KeTMa-KeT-

o8map nanemy; | a
".I-I.Er“ '§| T}‘YMHIIH EDCHE m-[l:l:ll‘-iﬂ

Y HaTwwg

Giimas HH Tpahux . -

YIATITaH KoRTeRCT permons ot (ke mirrepieiic
Vig HHH Gocub, xocHn

Callback- w C
Wi byuxunanap | Calip Pyl allbacks | Caliback (K3
. YMEHH. Oupnran m-dbaiin HHHI' yerygg e VPHHHII
MaH
4 Callback) Tonams pa VHra xf:;:ijﬂm By KUY [M:::g J,H:HEGEHE o
- | . "% Executes on button I "‘Flmlmunaplm nnprrraw:mﬂ e
b

i .f}' ’}f‘“’f‘ ht”le_Callhagi{hS;[_‘ btnPiot,
[; Object handle to btnPiot [J!‘:'-*c:, eventdata, handjes):
o eventdata reseryed see G EUJ; .

interval=str2num(get(handles.ednterval,'String'));

f=inline( get(handles.edEq, "String’));

fplot(f,interval);

JIacTYpHHHI CaplaBXacHAH aBBail KypHD unkkan 3muk. Knpuriiras

KyHHIArH

get(handles.edInterval,'String’)

KOMAHLATAP KeTMA-KETINILIA get () hyHKUHACH QK obwexTHHAT (O113-
HiHr Mucoimmitiaa edinterval) anuk XOCCAcHHI (BMIEMHT MHCOIHMH3IA
string) Yo (KaGyn KILTHII) WMKOHMSTHHI Hepam. O6rexTra Kanaaii Mypo-
wkaaT KsUTHHHINEA F6THO0p Gepunr, handles cTpykTypacHaak keils HyKTa
KatopH Eaniamm — handles.edinterval.
Matra ainawrupin yuyH str 2 num
kuitmar interval HomIm yara-

Kyitsnam pa oGLCKTHHHT sacHTHDN

CarpHuur KuiiMarHin COH Ktk
() dyuxunsaan Goiipananniagy, onHHIaH
pyBunra Depuiaid.

Carpunt yHKIMATa ainasTHPHIL YHYH in
perTi cndaria get () pyHKIMACHIAH thofl manasIran:

inline(get(handles.edEq, 'String")).

Carp pyHEUHATA afinanTHPHITAHAH weHHH
HUANAPTE MYPOKAaT KHARHIAHIER MYpO#aaT
nan f{2), ayHKR inline() (pyHKIMACHHHHT HILT

TAKIWM KHAHHTAH.

= — N
i

line () QyHKIMAHUHT APTY-

yara GHPUKTAPHATEH (PyHK-
KHIMHHONT MyMKHH, Maca-
aur pavisacy f arapysaura

1
o8
L]
g4
02}
ol
42
24}
a6}
an}

o b—

-a 2

4.6-pacm, PynEIRIHHND rpaduIrni XocH1 MMM,
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T L — ——_:,hd'
Bepuiran pure :
PBaaa (interval) £
yayu folot(f. i hyprumanmur rpadmr "
FI-L#?::;[:!]"F;EH niponazan llmﬁzmnmil):;:--uuﬂ“m R =
acoobmap g ' ; T
WUITA TYIpaMHs 5 Em::mm“’ P~ Tyrmann Gocuw #¥an Ginan
E“HH (Macanan, [-3,3)) mlm:::i:ﬂ‘;ﬁ'ﬂﬂ sin(x)) pa HH'IE]’.!MJ; yerapana-
O-DASRE e 3. HMnosagar " 5
Iﬁ{;::n?cmmmﬂ rpadmKH mla\:?rzddm i binPlot ryrsacuan Gocub
¥ I' aCocH Taiia - : :
Framus, AHEP Oyaan. Iman ynn myxassamaaurripira
. 45.2. Mkkunun Gockuy
AOBAMNT rpadyk o i :
Hﬂl[lﬁ!p{tml” "IEPEIJEHCHI'E Min Ba £ero - T i
Ba Min i:uﬁwa-?:mﬁHpHm" IYIManMEr Tag wa string m?::;:[ﬂ:ﬂm‘"!; }IE[-
Zero kniimay PH3, HKRIHIH TYrManmkira sea Moc py i
il 5 MATIaPHY Gepaits MR PAREIY, bincera ae
| | HU kupuramiy, Byuypr EOCHHTMIEH Gumapnanium sapyp 6yaran macTyp-
| HHAHH TOnaMus pa yir }rq;-’.- H m-(haitinm owamirs, btnMin Callback() 'b"f'!n'P
Al PHHI kit 4 YHTR K5 unina passa FYMHH .
| . PHTaNH]: MHHHMYMHI QHHKARII 1ACTY-
| o hOBich hm__CaIiback{hObject, eventdata, h
| o .Ildi andle to btnMin (see GCBO) » handles)
i entdata reserved — W v
| MATLAB " c to be defined ip 4 future version of
% handles stry
: cture with hand)
' interval=str2nym onand user daa (see GU
1 x|='lm¢rva|{_| \: (Eﬂ(hﬂﬁdlﬂﬂ'Edll'liﬂrvnhlglri“g_”. 1 IDATA]
. x2=interval(2);
Finline(get(hand)
y &s5.ed 0.t I i
X=tminbnd(f,x1,x2): g
y=i(x);

plfu X, yﬁr.','Ma:kerSizc‘,ES}
_{Kyummqn paBmuya ’

$ e KHPHTHAray 6
| inierval=str2num(get(handies, eqing PHENH catp;
L EpraMman miTeppan yery o g

ADCHI KHIHA :
H Hy
Hicr B8 ¥ interval U3 ofypun mextop-catp
KEHHYH Ba HHI'E Tak:
i KITHN KMTHHAIN.
al T
- Yirapysumra unaekciap
F:Hr OMPHIMN Xam1a HKKNH-
0 =
HIaPTa Tarpam iKua A |

HOMAM Y31

ra
i YHHHYR catpnapna i
10 MypOKaaT KunmMHany Ba pe 2

HH MMEMCHETAPH Moe KTOp carp

Pasnnia xl sa x2 Yirap

4

»&w . e - —

xi=interval(1)

x2=interval(l) .

Kyiinaarm

f=inline(get(handles.ed Eq,'String’));

carp edEquation saiigonira eanaras uponani GyHKIHAra ailinaHTHPa-

L.
Kyiinmarn
x=fminbnd(f,x1.x2)
uihonaza OHpHKTHPIITAH fminbnd() QyHkuua Gepuirad HHTCPBALIA
Gup arapypuni (yHKUMSHIHT 10K MEUHHMYMItHH anaiiun. Ounnran

HETHAD X Y3rapyBaura TaKanM KHIHHLLL.
ANHIMANTAH 0K MHHHMYMITHHD aBiecacHi APryMeHT cHpaTiia

y=t(x);

nihonara KYinG MHHUMYMIE MOC KEl

DYHKUMAHHHT MEHIMYMHITA MOC KETY
HyKTasK rpaduicia Kypeariil yuyn

plot(x, y.'r.'.'MurkerSlzc',.?S]

nthonanan Goiinananannns. Hyra K pas

red(xumwn), . — NOMPA) KypearHaajy. HyxkTanut
CACHHIHI COMIH KHAMATH KYPHHHLILA Gepuiran (4.7-pacu).

1YBHH KOOPIHHATAHH TONAMHI.
BM KoOpMHaTAiap X, y 6¥aran

rIari JoHpa maKanaa (r—
r ymaasm MarkerSize xoc-

[{== il L 3
05
]
ol |
B5F 1 iem
k

" | -] E

A5

b 25 2 a5 = T 1

4.7-pacy. DyaKUNATANT MIHHMYMETA MOC KeJIVBIH HYKTik

ananHTHK HQOLAHHHT HOAL Giian  Kecuimim

TanKHK KHTHHAETIAH n
pa YR AL Kypearin yuyH

HYKTACHHN (WL UEIAPHHI] xucobnall
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bocHramnran btnzero
Cﬂllhﬂck Tyr?iac“ YLI}IH Jml:"r!." HH m- B A -
() dynrumscira xjmmmaa panHuia xipu-runug?}mmj i

;{:nufxc;utes on button press in btnZero
“tio
n thcru_CaIIback(thjet:L eventdata, handles)

% i‘lﬂhjen han
d :
Yo eventdata mmwl:dtcftn&m (see GCBO)

et to be defined in a future version of
?”n handles structure with hand]
Interval=ste2num(get(handles
xl=|ntmral{ 1);
X2=interval(2);
inline(get(hand)

e es.edEqg, 'String'))-
Kefoerof, b2y q,'String'));
y=fix); i
piu!{ﬂ-,j.'g.‘,'Markchizc'.25}
| Hactypa anamri

IH}‘K‘I‘E.EI.EH bomnat wima
Hananunrag. Yuunr na

es and user data (see GUIDATA)
dlnterval,'String"));

I;bﬁ';’;::'ﬁ"lmﬂr Hilananapuny Gepunrau Gounawrny
Pﬂmﬂmﬂa:: P:;-'E]i]‘ﬂmrnu [zero() dynxumanan doii-
ran f dymms Mazﬂ“ Bepuaran anasnTik noaa

PHITTaH HHTEpPBANHHHT YPTACcH

“YPCETHJ:m“
| Kipumsiran farapm
i | PHG K§pams (4, Ei:i:‘umarman R
w ! | r_ s —
| L R
J as} =
) o P I
pal )
02 | )
L] a d 2o I
.2
04
bt 44
4.0
h T
' y i |

4.5.3. Vuun«un Gocknn

Kypuran rpadMKASPHIHI PARTH, KATHHIHTH XAMAA HHIHIHI yenybu-
HU J3rapTHPAAMIAN BA KOOPAMHATAIAP CETKACHHH HHKAPYBUH XaM/1a omib
TanuIosH GOMKAPYR IMEMEHTHapHHN IPadik untepdeiicra KAPHTAMMI.
Koopmmsaranap CETKACHHN HHKAPYBIH Xamia om0 Tauwosun GowKapys
anemenTiapy cadariaa wkrnTa checkBox (AbHH GaiipoKya) INCMeHTHARH
(hoiinananamus. Ynapunur Tag sa string XOCCANAPHHHN MOC paBHIILIA cbx ea
Gridx xamaa cbY sa GridY ra aiMaimipasis.

Jlactyp marunnra, m-(painnn ounb cbX_Callback() sa chbY Callback()
hynKUASIApHE TONND, KyARIArH F3rapTHPHILLTAPHH KHPHTAMIS:

9 Executes on button press in cbX.

function cbX_Callback(hObject, eventdata, handles)

% hObject handle to cbX (see GCBO)
9 eventdata reserved — to be defined in a future version of

MATLAB
9 handles structure with handles and user data (see GUIDATA)

% Hint: get[hﬁhject,‘wluc‘} returns toggle state of cbX
if get(hObject, Value')

set(gca, XGrid','on’)

eglse

set(gca,’XGrid','o i)

end

o4, Executes on button press in cbY.

function ch_CaIlhack{h{}bject, eventdata, handles)

9% hObject handle to cbY (see GCBO)

o, eventdata reserved — to be defined in a future version of
MATLAB

o, handles structure with handl
% Hint: gEi[thject.'Vﬂlue'] returns togg
if get(hObject, Value')
set(gea,"YGrid','on’)

else

set(gea, Y Grid','off)

end

es and user data (see GUIDATA)
le state of cbY

acuzan (oitaananuaran, getl hObject, Value")

anemenT value XoccacHHHHE KWIHMATH ONTHHA-
Genrnnasran 6yaca | Gynamm.

HacTypaa if...else Ty3HIM

KoMaHaacH Epramuza xopuil
au. Y Gaiipoxua GearnianMarat 6ynca 0 exku
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| = e T T e W gt
i - —. — - T -

OpHH 3nesent val
UC XOCCACHHHHT KHitmamh | Gynca set (gea —————

) [Huupﬂl-:l;;.:-:j:;:}g;:i,ﬁﬂmllII} komannach, 0 6¥nca
R R afl = it Htli:m OepruTiin) KoMaHAACH

yaunraun), baiipoxun checkBox anemen-
ACMIR KYpeaTnaran.

XGrid', 'on") (xoopmumarana
set (gea, 'XGrid', off
azapinazn (on -
THHUHT Hustam rataanapi 4.9-p

V BOB. MATLAB 6.5 THIAMMHHHI OPTIMIZATION
TOOLBOX INAKETH

5.1, Maxernnur pasudacn

aAnnam Macananapn Bd SH3HIKTH

Optimization Toolbox naseTH ONTHM
pm yays Miprannanran 6516,

Gy maran TeRmaManap CHCTEMAnapHHH €4
yHa Kyiinaars yeynnap MABHYIL
* HOYHAHKTH lIJ}'HKlJ,IIﬂ.I'HI‘FHH I.lIIIpT::H'.’.' ONTHMATRL,
« U KHUUK KBAIPATIAP YOYIIH,
oy OYAMARAH TCHITAMANAPHI ST
« GHINKIH JACTYPIALT
* KBAJPATHE JACTYPALL,
« pospaiic (hYHKIHATAPHE WAPTIH MHHWMATITLLL,
» MHHHMAKC YCYLIPH;

|
| v
* KV KpHTEPHAIH O THMATTIANL Il
' ' 5.2. Optimization Toolbox mAKETHHITAT |I
; dynKuIapn L
[MaxeTauHr (DyHKIHATIPH Gew rypyxra G MITHHMALIAL, TEHT- 'Ii 1
I |

|
JIAMANAPHIE CHHLLL, FHT KHUHK KBAAPATIAP (Hrpit HIIHKAPHI TARAAL), YTH- .',

AWTAAP Ba HAMOHHIL KHITHI yHEIHATAPH. Ii

5.2.1.Munmmasaam GynKunaIapn
I i

[}
fgoalattain pynrumnscl
fgoalattain  (pyHRUHACH BEKTOPIH  OITHMAIAL MACAZANAPHHH 1

“paKcaara spHIm” YCyin GrutaH eMIL YHYH XIsMaT Kt ¥ kyitnaam l

KYpHHHLLIAP/A E3HIALN:
.- x = f'gmllmmin(ﬁm,xﬁ.
MACAHACHHWAT CHHMIHH gaiiTapain.

THMANAAL

goal.weight) — Ky yasasmin ol
VHUHT ApryMeHTHapH gy inari-
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.'LH

nap — makcan dynkg
MAKCAL Be:rruér ;fﬂﬂapnmm,. BEKTOpH fun, Gouwnanris scmmannny x0
ot m.]l:"I E:Ulﬂ BA canMoKiap "“”ﬂpy*weight; i
G i, Garar NS o )~ OKOpILATH Gywcuna Guna
= X
HEKNAWNAD MABKYR 6Ynrana: HH3HKIH TEHTCHUINIIAp MaKaniari

g S i :
1A Emug;,::,aﬁng“"'m’gﬂal.wmght,hth,ﬁu:q.hcfl] ~ IOKOpHArn gy HK-
anuiap Mamkyn ﬁj}hm‘:‘;ﬂ;.ﬂ}fmmma Aeqx= beq Tenmmk makmEaarn Yex-
Esmnam; 18, arap ynap 6yimaca A =[] sa b= [Jeypunsmmna
* X = fgoalattai ‘
i ﬁs.uau - “if:l;l.xﬂ.guﬂl.n_r‘ﬂlghhh.b.AEq.bﬂq.lh.uh} ~ HOKOPHIATH
HATH derapanmii P i1, axar kiummya Ib < x < ub TenrcHmIK MAKTH-
" x P?“" HEKIAINAD Mamkya Guranaa:
OKOpPHIATH dirﬂ:;?::: E&mn'xﬂ'gﬂa]*wcigh‘vﬁ-bvﬁ‘:q-.beq,lh,ub. nonlcon) —
EKn E&q(x!; e naw Gup X, daxar ikyummua ¢(x) <0, TeHrcHINMK
NAULTAD ogatha m-file K MaKTHAary sekmamnap samkyn 6yaranaa. Yex-
Kaittapysui nonleon q:ﬁ;iﬁ:::ﬂa byiran pa ¢ xamaa ceq sexToprapH
I P:D x: -H?P HHHLIIH A ﬁﬁpunﬂﬂufm i Arag yrap Smyacs, o= U
= Ifﬁhﬁ]}ﬂ[ﬁiﬂ,ﬁ?yﬂ“ﬂlﬁ”ﬂighllArhlﬂeq‘htq"“
Gaka me*H THCOn,0plions) — okopuaarn dyuxuus Guaan Gup X
NN M PaBHIIIA ONuMAnap Bepinranna: P .
X —Il];gzz';lattmln{ﬁm,xﬂ,gml.wcight.h b,Aeq,beq
i 0 = L | ¥ guns
X, haxar Kﬁil:i:[;:;)mplmlml ~ loKopaary (ynkusua Gunan Gup
PI.P2,..na {b}rﬁmm"'ﬂpr}*ﬁenmapraw ¥
pamerpiap Gepunranpa: ernuy Gynra

= [x.ﬁ-l'a.] ‘——f W] 1
1= fgoalatain...) - sexrop aprymenrimanr onTIMan KuiiMaTHAaH

= . {x.ﬁul.uﬂainl‘attur] = fgoalattain( ) -
P xXun, daxar kymmumaa PaBHIIAA Mo o
{atainfactor) KaHTapamy P
* [x.fval attain[actnr:: i
) -exitflag] = fooalateai
E:;::;SHF XHIL, harar kfmmmua P&Bmllﬂ.ag ﬂ!:}l::ig} s
: pH T?i-quﬂnnm axBoporiy exitfl e
o4 [xfvalattainfactor Bt b

. 'exﬂ-ﬂa SOt =
thyRIcs Gunasn Oup xa, lbﬂlca'rg %unr:;]q " pnfsna[a!tain(,,.} ~ OKOpHIary
BH

?FFH ﬁr;:m;:unmu MEBIYMOTHI Output Kajips

* [x,fval.attai : :

PHIOATH lIJ}"I-rHuJi:i“f;::i.::nar:li;?ag‘ﬂutpm’lamhdl::;ﬂ:j fgoalattaint(...) — 10K0-
P Xun, g i S

kynaimupysuscuin lambda mmﬂpuﬂ?{axm Kyiummya pasmga Jlarpams

OKOpHaarn dynKmA GiiaH
A IpHIHy Ko DHIHEHTHHE

I8 oirTHMaLIam Harmka-

10

DyHKIHMANITHT APTYMEHTAAPH:

« fun — BEKTOP APryMEHTHHAT BEKTOP (PYHKIBEACH. ¥ inline dynKums
EpaaMiia, Macaan:

>> fun = inline("sin(x.*x)')

&k m-thaitn kVpHHHIIIIL, MacAIAN:

function F = myfun(x)

F=..

GepHITHILIH MYMEHH.

Arap options = optimset ('GradObj','on") dynkunacH Gunan rpam-
errrin xucobnam Gepnnran 6¥nca m-g
TAMKAPH rPagHeHTIapHIHT xuiimMarnapn G XaM KaiTapiuiiiig Kepak:

function[F,G] = myfun(x)

F = ... % sexrop (hyHELHAHN XHCoOnaw

G = ... % rpaauenTin Xucobnam

5.2.2. fminbnd ¢ynkunach

fminbnd — deknanmuwapn x, < X < X, KypunHMLAa Oyiran ckanip
HOUNAMKIIN  MHNHMAIRAm  (PYHKIHACHIHP. ANrOpHTMH  OITHH KECHM
YCWiIH KBAJPaTHK (napaGonuk) HHTCPIOAALHATA acocaanraf, PyHKHnA

kyitigarnya CInnaan:
x = fminbnd(fun,x1,x2)
x = fminbnd(fun,x1,x2,0ptions)
% = fminbnd(fun,x1,x2,options,P 1.P2,..)
[x,fval] = fminbnd(...)
[x,fval,exitflag] = fminbnd(...)

[x,fval,exitflag,output] = fminbndl...) |
ApryMesTIapH Bil KaiTapiIysn karramiknapy fgoalattain QyHKUNR-

cHmHiH Gunan aespnn Gup xui, pakar ONLMANAPHHHHT COHH KAMPOK.
Bup Heya MHCOILIAPHH KipaiamK.
l-mmcon.  sin(x) GyHKUHIHIAT |
KyiiHaarHya aHHIKIaHAIN.
> x = fminbnd('sin',0,2*p1)

NHTEPBANAAIH MUHIEMYM HYKTalapH

x=4.7124 )
DyHKIHARIHE MHEHMYM HYKTAZArH KHiAMaTH

>> y = sin(x)

y =-1.0000

Zmmgon, fix)=(x-3)—1 (Y HEIHAHT (0, 5) sirrepsania MHHHMALIALE

yuyn apsan yri m-hailn KypHEHIIHLZ TAKAHM KHAAMHY

Bl

LTI

aiin dynxunsanar F kuiivariaan -




F=(x-3).2-1; J

IHIMUE MyMKHH,

]"[ucﬂ-’lﬂl

TH esr vayu fmi

fid } nbnd ¢y .

8 KyHunarunaps TepaMi: HKLsnan (ol gananamus, uiram ofi-

Py o= r s i /.
o= fminbnd(myfur 0,5)
EKn
== %= fmink
w3 “d{@myfun.ﬂ,ij
Dyuxumusy HHI" MHHR
=> myfun(3)
ans = -be
Macanany 6o
: LR R comma
::;- ,; = ﬁmnhnd;‘(x-ajhng_ﬂfg“;??" Brtan Xam et symiin
-5 rz[x_j]‘nzil
f==]

€t inline dyx 1
>> f= inlinc(?:i_;lltf; ‘T";‘ (oitaananms ew:
X = fminbnd(f,2,5) :
~flx)
A
f= -]

MYM ByKTazari kwitmarn

5.2.3. fmincon by nkumncy

fmincan - k¥ nnag Ckan
80 Yarapysyun
THPHMATAH K¥pHIHIALY uc:nam i
A pyrrumEgeR: &
e(x) <0, ceq(x)=
Ax<bh, Aeq X = beq
Jh' <x=ub T

;.,mr:n:? {I? TRIHACHHIHT, Kyfinm ken-
A OYaranna, mymusymiH# H3-

CTYpaam macay
M) Dynxuuy wyiuparn Kfprmmng

x= I'rn!'nunn{ fun,x0,A b)
X = fmincon( fun,xﬂA:bfAeq beg)

B2

IE_W- e
:‘J - .

= B
gL - S

x = fmincon(fun.x0,A,b,Aeq,beq,Ib,ub)

x = fmincon(fun,x0,A b, Aeq.beg,lb,ub,nonlcon)

% = fmincon( I'un.xﬂ.h,h.r‘\eq.huq.lh.uh.nunlcun*u-ptiunﬁ‘j

x= Fmin-:omjﬁlmxﬂ.h.h‘heq.heq.lh.ub.nnnlcﬂn,t}ptinﬂs,l‘I P2 L)

[x,fval] = fmincon(...)

[x.fval.exitflag] = fmincon(...)

[x,fvni.exitﬂng,uutpul] = fmincon{,..)

[x_l'vui.cxitﬁug.uuLpui.lumhdn] = fmincon(...)

[x.fval.cxirﬁng?nmpul.lumhda,gmd] = fmincon(...)

[x.ﬁal.exirﬂag.numut.lambhgmd,hessim] = fmincon(...)

AprymMeHTiapi Ba Kairapiysin warranukaapn fgoalattain Qyukums-
cumnicn Gunan jaespan Gup xii, parat Kyt keI THpIbiran KYurmea ss-

KOHMATIAP MAWKYIL

1) hy KIBBIHIHT MHHHMYM HYKT2/13
KaTTannk MABKYyIL

2) H reccHaiin XHCO
= gptimsel ("Hessian','on’) yHKios KHPHTH
rrupuaran Gy Kepak:

function [f,g,H] = myfun(x)

f= ... % Maxcan (yHKunAIapHHi

g=... % TpamneHTii xacobnant

H=...% leccnanus xncobmais
Mucon, flx) = = X x5, (hyHKLUSHITHT MHEHMYMHHH x = [10;10;10]
Gownanrny kuiisar Ba 0 = x, +F 2v#2v, < T2 MeKaaul MaBKyLTHIHAL

xucobnanr
Evnue, Makcan QyHKUHAHI SHHKAOBI M-

function f= myfunl(x)
f=-x(17*x(2y*x(3)

Keifii vexamiapHi Kyingars Tenrc
—x,— 2%, ~2x,<0,
x, + 2x,+ 2, <72,

ExH MATPHIIABHIT AR
Ax<=h,

Oy epaa

S T

""=[ 1 E]- ";[gz}
Komasaanap ofisaciaa Ky N
s> A=[-1-2-2:122];

b= [0: 72];

¥ FPAAHCHTHHN KaiTapysan grad

Gran EMEOHHUATH MARAYIL E;nnmr' yayH options
nran y Kyinaar m-gaiinia akc

xucolmam

dpaifanHn ApaTaMis:

AAUKAAD IAKIHAS E3AMIE

wrinapin Gakapht SUHMHEH onamit:
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x0 = [10; 10; 10]; % Bouuasnrny Kufimarnap

= = i K
5 =[;v::.ﬁraf,l fmincon('myfun1’x0,A k)

24 0000
12.0000
[2.0000
fval =
=-3.4560e+003

5.2.4. fminimax dynxunscn

foice s
mi::nmax MHHHMAKC MACANANADHEMN SHHIl YIYH (yHKLHA
in - m {£(x)} KYHHIATH YEKNAHKIIAD MABHYTTHIHIA

‘:{I] =40, ceq(x)=0,
it
Equ ipfy:éﬁniﬁ’. 'b ba b~ nexropnap, A 8 Aeq - uatpruanap, o(x),
my’:m"f’ﬁ'“" EvMHIIN:
mﬁ:tnm;gﬂf:z":;ﬂ;ﬂ;m*ﬁnﬁﬂpﬁnmn _ﬁm DYHKUHATAD MARCHMAT
AHMKIAHIAH Ky HUE Muunummuﬂum::ii;;lu:f Jﬂyrf:ﬁ:u: TR B

Yuby tyHKIHAHK
TI HT ﬁﬂmﬂ K“
(byHKIsCHERKITA YXmam: ypiinapy sa aprymentiapy fgoalattain

X j Minirnax(ﬁ;n,x{}}
X= imlmmax(ﬁm.xﬂ,h,b}
x = fminimax(fun,x0 A b A

i 0,A.b,Aeq beq)
; 7 ﬁﬂ:@lmax(_ﬁm.xﬁ,h.h,hcq,heq,lb,ub]
5 ﬂmmm'lax (fun,x0,A.b,Aeq,beq,Ib.ub

g In!mu[ﬁm.xﬂ,A,b,Aeq.beq !bl
x fmmlmn;{fun.xﬂ,ﬁ.hﬁeq bwq‘]h
[x,fval] = fminimax( i) i
[x.fval,maxfval] = fminimax(_. )
{x,fval,mnvaaj,cxjtﬂag] = frn‘i:iimax
E,ga:,mmﬁfal,exitﬂ ag.output] = me;J:}

Jfva .mmr.fval.ex:!ﬂag,nu!put,lamhdalifa;u{gr]‘

= Iminimax(...)

Mucon. Kyiin
. narn Heurra
MAKC MACATACHHH equTH 3apyp ﬁgﬁﬁﬁﬂm' HBopar TynnaM yuyn MuHi-

shonlcon)
;ub,nonlcon,options)
:ub,nonlcon,options,P1,P2.,...)

i
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V= A ——

fi) = 2u, + x2- 4, - 48, + 304,
i) =~ x2 =35

fEm)=x* 3x,— I8,

fix)=—-x—x,
fix)=x+x,—-8

Eaumun o yuys  aspan  Gepunras drymrimnapun. - m-aiin )‘

KYPHHHUTAAA TAKJANM KITAMIE
function f= minmax(x}
f(1) = 2*x(1)"2+x(2)"2-48*x(l )-40*x(2)+304;
f(2) = -x(1)"2-3*x(2)"2:
f(3) = x(1)+3*x(2)-18;
f(4) = -x(1)-x(2);
f(5) = x(1+x(2)-8;
Keiin fminimax dynxussnan GoAaianami:
> x0 = [0.1; 0.1}, % Boumnanrid IHHMATAAP
[x,fval] = fminimax(‘'minmax’,x0)
Optimization terminated successfully (OnTHMannai My BaAKHITIN
SKYHIAH/IN).
K =
4.0000
4,0000
fral= 0.0000 -64.0000 22.0000 -8.0000 -0.0000

Eunm x=[4,4].
5.2.5. fminsearch QyHKIHACH

fminsearch dynkiscy Gup &t Gup neua apryMesTIn (yHEUMAHIHD
MHHIMYMIITH HEKTOBAApCH3 auiKkaall wMKOHHEK Gepamy, AhHi WapTCeH3
OITTHMAJLTALT MACATACH CHMILICKC YCyAan doiiganannld ednan.

Viuby ¢yHKUMARMET E3HIHLT mAKIH, pryMenTiapi B KafTapaanran
HETIDKANAPH IOKOPHAR KYpIIraH frinimax QyHKIHAHRKRTS yrman:

X= fminsearch(fun,x0)

x= fminsearch(fun,x0,options)

x=f minseamh(ﬁm.:ﬂ..urptiuns,l‘1 F2i.)

[x,fval] = fminsearch(...)

[x,fval,eximng] = fminsearch(...)

[x,fval,cxitﬂag.output] = fminsearch(...)

Mucoa. bup upryr.mmdm_ﬂx} = sin(x) + 3 QyHKIMLHANT MHHHMYMHHEI

TOMHIL MacanacHiH Ky paimmi:
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{x.fvnl.txilﬂug.uu:put] = fseminf{...)-

gflhfg;l.exitﬂag.nutmt,lam bda] = fseminf{...)

R g HEHHHT apryMeHTnapH pa Kairapuayaan KATTATHKIAPH
(it THKHIITaH QyRKUMATApHHKHTA yxwam. Vura axar maca-
Wi ;c XYCYCHATIapsHn ake ITTHPYBYH apIyMeRTIap KYUIHATAH:
YHAATH W ¥ xm) = 0 xypunnuarn SPHM YEeKCH3I YEKI0BIAP COHM,
[ m‘m}?rﬂm’mm ~ DepuaaaHIan BEKTOPNAp;

6¥iiua ucm?ul_ m-haiin KYPIIHHH:H;:H. A THpuaran, depraran x

Mucon. f(x) -HF Bﬂl-ampf{ HHHE KitMatiiapung Kaitrapysan hynsims,
THpHIIran q::x.nam S (x,— 0,5 thymxumann xyiina xen-
( &P MABKYILIHIMAR Musumalinam Macanacum Kypaiink:

K, (x,w ) =sin(w S

i ( n-‘:)cus[m.r:] ‘—-lmn{w,x_,,}—x_, —1 =1,

K, (:,.w: } = sin(wz.r.

I
J]c“ﬁ{wﬁ}—l‘[ﬁ{'ﬁz —Sﬂ]—sin{wr_t!]—xl—]Eﬂ.

Oy epaa W, Baw, [1, 100] keemara TATIYRIH.

Macananm ey
(myfun o Ermﬂu; YHYH MKKHTa m-haiin xocun KHmaMns, OHpHHYHCH
A =MAKCan GyHKuHACHIN XCOBNAL yayH, HickUHUMCH

flﬂh‘ﬂﬂl‘l HOMMH EH.I - HE T !""{ H
& aH L1 KJia Ty ’ H
; } LI.IJ'IH]'.IHH H an TOMO nﬂp“l I m{'-ﬂﬁ }'

fanction f= myfun(ys)
% Makcan dynuxuiines
= sum({x-0.2).72),

fl.l:l'l::[i[m [C.,Dﬂ'q K] KZ gl =
?’i‘,[[nc -amﬂﬂf 8] = mycon(X,s)
ifisnan(s(1,1)),

5=[020;0.2 0;

HT Domnanrmy HHTEPRATH

% Iuckper Kkiimarnap

wl = b:s(1,1):100;

w2 = 1:8(2,1):100:

Y ApiM uekciry YeKnonnap
K1 = sinfwi “X(1)).*cos(wi*

y X(2))-1/ " p
sin(w1*X@)xG 00w 1-50) A2-..

K2= sin{wﬁ‘!ﬁl}}.*msl’w?*}{
SIn(W2*X(3))-X(3)-1:

% Boika HeRIoRIAp ik

¢ = []; ceg=[];

(1)-1/1000%(w2-50).42...

e T

plot{wl K1 w2 K2, title('Semiinfinite conditions’)
drawnow )
Macanannir eMHMIEI KyFHIarnua anmcianmmns: ‘
>> % Bouuanrua KHitvMaTiap
>>x0=[0.5;0.2; 03]; |
>> % E4uMHK TONHLL
>> [x,fval] = fseminf{@myfun.x0,2,@mycon) |
x =
0.6535
0.2821
04013
fval =
2530 )
m;irﬁir}m-tpaﬁn Kaitrapras ApHM HEKCH3 4EKNOBAAp YHI ‘l‘ﬂ!-iﬂMEqipH ‘l
yuyH (yHKOHAIAPHHHE rpaduk kypuummapn 3.1-pacmaa KCITTHPIITAH, .
Pacwiad KYpHHUD Typrainiek Heknoniap KAHOWTIAHTHPWITAH, ||

'.!!...-:D-IH*""
DSAS A/ RS \ J |

S S e R

(A S
ey, T
[ 8

3 wexnoBaap Vil TOMOIAA-
LA,

-pAcM. n il KaiiTapran SpHM SEKT
Sil-ghsm mrl:': ymumlmapnnﬂr rpadi K¥pus




VIBOB. MATBJI
YMOTJIAPHUHT
ATITIPOKCHMA :
BA HHTEPTIONISIIHSICH R

6.1. 11
OTHHOMBAN annpokenmanss

Maniym
MOTAAPHH  NOIMHOMM;
(X.%n) npou ad MHAT anmpokcinva
¥ oLe; . HHA KHITHI
TopH, ;L-HETH:E:;HH bofixanansinsy. by epaa x- ﬂPf}I'H}:fT;:Hmfllzfi
. eKTO o
"RpOn. A““F'“mnmmmn;:;tz " = ANNpoKCHMaIOB 1 nmmncrmmir
|H.T|-|mﬂ':]-|,fm :'."],}r;.”“_u- o
1 (n +1) 6ynran sa an-

NPOKCHMAIHATY
OBYH MOmHHO
Xocuir 6¥nnmn. OMAHAF Ko puusentrapinan nGopar nexrop

AﬁTHHJlHH a g
Pryment kuii
x=[12345678); MATIAPHEMHT BekTOPH

B ynapra moc Yauag
Sy, I_i’“ AETaH  kaTTanHKHuur KuiiMatnapy kyiinnarnaa
¥=[-1.10205080706 0.40.1);

Bepunran dyuxuumpy
XAP XHA kuitMaTapuna any

"x=[12345673];

»y=[-1.1 020508
: = USO80, ;
bepiiran DOFnanHITHY S 0.1];

» polyfit(x,y,1)

ans= 0.1143 .o 2393
ALHH

yex=0.1143x-0,2393
Keanparug napabona Gunay
. polyfit(x,y.2)

ans= -0.1024 1.9
AEHH Ay -1. 7750

Y(x)=-0,1024x*+1,0357x-1 775

anm POKCHMan
HATOBTH noj
] HHOM
IPORCHMALHATaTIM 13- TapTHOHHHHT

TYIPH
FPH “4M3nk Gunan ANNPOKCHMALMSIALL

AMTPOKCHMA LG50y,

90

KyGux napabona Guaay anmpokcimauian

» polyfit(x,y,3)
ans= 0.0177 -0.3410 1.9461 -2. 6500
ABHN

y(x)=-0,0177x*+0,341 x+1,9461x-2,63 ,
TYpruHgn Aapanain papaGona Guinan annpoKCHMALLIEARLT

» polyfit(x,y4)
ans = -0.0044 0,0961 -0.8146 3. 0326 -3. 3893,

HLH

y(x y=-0,0044x*+0.0961 x2-0,8146x+3,0326x-3,3893 .

Birrra rpaduk ofinanad Gepuaran AMckper QyHKIHRHINT rpagmrn Ba
xammMa noaromaap Giaan anm POKCHMALMANALI HATHAATAPIHITHT rpaduk-
NAPHHY Kypamia

x=[12345678]
y=[-1.10205080.70.6040.1];
Pl=polyfit(x.y;1)
p2=polyfit(x,y,2);
P3=polyfit(x.y,3);
P4=polyfit(x.y.4) ;

stem(x.y)

x1=0.5:0.05:8.5;
y1=polyval(P1 1)
yl*pﬁlyvni{PlxI]:
y3=polyval(P3.x1);
yd=polyval(P4,x1);

hold on

plot(x1,y1,x1, y2.x1,y3,x1,y4),
erid, set(gea, ‘FontName', 'Arial
title('TloanHOMIAAP Gruian ANTPOKCAMALL
xlabel('Apryment’):

yIahe!{‘dl:-,eruun']

Hammkanap 6.1-pacMaa KypearHiran.

Cyr, FontSize', 16),
jignam ')
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wo6.1-pacy, Mommon

oMAaap Guaan annpoxcnmanmsans,

: 6.2. Cnaaiin HHTepnoAs s
spline(X, Y, Xi) yuximnm
AMAITS ouHpany. Vira

ﬁpr_“ﬁpiiucﬁ.‘f,xi} :
wﬁﬁgu%m KHﬂHHl‘uHﬂa_upryucum X sexrop 6¥nran Y sex-
54 Yi neirop lf?p}mummg?{“ Chaaiunap OHian MHTEPTOMAUMS KA
TOp Ginan Geghiran apwm:mlmnnnuumaﬁqn dynrnmaniur Xi sex-
At X M1 M HIT& MOC kenypun KHitMaTnapuim Oepaum.
AIMarai 6yica, cykyr 6¥ituaa YHHHT yaymmiri Y

BEKTOPHHRT y3yiumiiry
' Ba MemMentna i i
"0 pakamnapura renr aeh ommamm, PHIHAr kititvariiapu ynapuuur rap-

KYOHK crnnaifnmap Gunan HHTEPIOISLHAHH

K paiins IOMHAATH  BexTOpHUHT  HTepOANIIMCHIH
xX=-0.5:0.1:02:

Y=[-1.10205080706
5070604 -
x1=-0.5:0.01:0.2: iy

¥2 = spline(x,y.x1);
o plot (x.y,x1,y2), rid
set(gea, 'FontName' 'Arig] Cyr''FontSize' 16)

o titlel"Crinaiig HHTEpIONs I );

xlabel('A pryment'):
ylabel( ‘Dynxiuns')
Hamwica 6.2-pacmua KCITHpHITan,

.92

e Dl pem i Die el D

DEES8 YArAFs 8ERD

1

AT e e
)6 i 02 |

6.2-pacy. Coaaiin nrepnoasnn

6.3. MabayMoTIapiin RETEPHoIA LI yuayn interpl

HPOUELYPACiL ¢oiiaanannur.

MatyMoTIapHH HHTEpnosuuanan y4yH interp] npouenypaciia
doitnananmmam. YMymuil xoia yura KyFHIACATA My POKAAT KIIHHAIM:
Yi = interpl (X, Y, Xi,'smeron>"), -
A YHUHD TYPTHHYH KHPHLI APryMEHTH cHaTHaa HHTCPrIOMIL
TOAN KYpCaTHIaII:
'nearest’ - NOFOHANH,
linear' - 9HIHKIH,
‘cubic’ - kyOHK
'spline' - KyGHK cruiaiiiap.
PIOIALHA

Arap MeTojt KypcaTHiaMaca CyEYT Gyitnua MM HHTE :
amaira ommmpunaad. Macana, GuTTA BEKTOP YIYH TYPIH KypHHMIIAAE

WHTEPNONALHATAPHH aMAra OLHPHIIHH KypaitinK:

x=-0.5:0.1:0.2;
y=[-1.1020.5 0.80706040.1);

x] = -0.5:0.01:0.2;

y1 = interp 1{x,y,x1 ); .
ya = mnterpl(x.y,x | .'nem_‘cst %
y2 = interp 1 {(x.y.X 1,'cubic’);

03
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I = dhymscumsun xocun kimnn:

function f=fun!(x)

=0.25*x+sin(x)-1:

2 — ynu funl.m som Gunan caxnam

3 - xomanawsap offuacuas munan:

>> fplot(f@fun1,[0,10]):
ReCMaaa kypum (7.1-pacwm).

e

-

== grid on;
-
o L] ] ¥ !
[ ' ] !
i i L |
¥ ! " |
[} | [ 1
e e T
] 1 ]
4 1 §
' L ]
L ! ¥
. L R S S Fe |
¥ [} "
' ] ]
] L]
b ]
- ' "
o5 e e -
L]
1 ¥
i "
i ¥
o L ST ey 1
i
b BoR bl St e I Ol SR I [
'
'
[
'
4 l
T v

Td-pacm. y = 0.25x + sin 5 1 dymcunsnmmnr rpadur,

== xI=fzerof@fun1,[0 1])

Y thyusumaunnr]0; 1] keemanary. ..
HOJIHEW XHcoDnam

xl=

0.8905

== x2=fzero(@fun1,[2 3])
Y dyukuusnnnr[0; 1] xecmanary.

HOJTHHH XMcobnaly
%) =

2.8500

>> x3=fzero(fefunl,5,0.001)

% thymcunsnnnr [0; 1] keemanary....
HONHHK XHcoOrnamm

x3=

5.8128

Yo funl dyymcusmmmmr rpadmrnun [0; 10]

7.3, TenraaMaaapun canm

I-mucoa. sin(x’ - 0.6) = 0 Tennamani [0; 3] kecmaza CHHT

1. Ipadmx yeyn:

>> x=0:.01:3;

% apryMEHTHIHT KIFMETH
>> f=sin(x.”2-0.6);

Yo (hyHKWHARNIT KiiiMary
== plot(x,[L0*(])
Yo y=f 1 y=0 hynki
>= grid on;

- ).
ABApHITHT rpagiicIapi (7.2-pacsm

) Fipure No. 1

He Eat yew et look ek BB
DEEE8 "Ar’s 2PD

1 i
¥ B ..;,.....--.. e ..‘:
a3

(v d S

u =
04
LEHFe

LB R sraesnn

. |

0 a5 !

£l

== x1=ginput AKTHE...
:pAHTE HHTEP .
% HaTanapuiTH 3KP crara oJnd Kenuia-
i K?upnimmammr KypeaTkHyi KEpAITH HYKTH
SHEApH (CHY

... PYTYIMACH HocHmyIH)

awEnte
aa y Gocud Typriran xomaaxkn

90

e




xl = -
0.7746  -0.0012
Yo mxkiHH con y10 ra Moc kenazm
== gl=ginput
X2=
1.9343  0.0023
>> x3= fzero(f,[2 3])
X3 =
2.6326
2. AHANHTHE yeyi:
> x=():.01:3;
%0 ApryMEHTHIHT KniiMaTIapH
>> n=length(x);
% X BEKTOPHHHT Y3yRTHIHHNE XHCOGAN]
>=ind=[:n-1;
% uHaexciap BekTOpH
> f=5in(x."2-0.6):
Yo GYHRUMSHAHT KitfiMaTi
== ildizlar=x(f{ind).* f{ind+1 )<=0)
¥ (PyHruMa Kimumy KHHMATTADHHANT,..
kynamacy Mandmii 6¥nran HYKTaap TeHINAMaHIHT HIAN3IAPH. ..
OFnamn va yiap ildizlar BEKTOpHTa Yrraau,
ildizlar=0.7746 1.9300 2.6200

Z-mmeon, 2x +y—5z +t1 =8
X—3y —6t= 9,
Y- z+2U=_5
Xtdy-Tz+6t= 0
TEHITIAMATIAD CHCTEMACHHN SYHHT,
Evsn.
>>A=[21-51;1-30-6;02-12:14-7 6]
%o CHCTEMAHWHE MaTpHUACH
>> B=[8;9;-5.0];
Y ¥AT TOMOHNAPHMHT YCTYH BEKTOpH
>>Al1=[A.B];
Yo CHCTEMARHHT KeHTaiiTHpunran MaTPHIACH
== if and(rank(A)==rank(A | Jirank(A)==4)
Y MATPHIA PARTHEN TEKIMpPHI

100

disp{'cucrema arona eanmra ara');
x=A\B;
% Teckap e Ekn uan
% Tayce yeynu Guaan e
x]=x";

end
x1
xl =

3.0000 -4.0000 -1.0000 1.0000
>> x=AM-1)*B; x2=x
% A\B E3yBHHHAI HKKHHYH BApHAHTH
X2 =

3.0000 -4.0000 -1.0000 1.0000
>> x=inv(A)*B; x3=x'
% A\B €ayBiiHr yuuiil BapHaHTH

x3=
3.0000 -4.0000 -1.0000 1.0000

KBaapariap ycy Grian el
-7 6]

AN GYANII-H3HIJNE CHCTCMARH ..

Bepiaran ciucTeMann 3 KK 7
>> A=[21-51;1-3 0-602-12;

% CHCTEMAHHHT MaTpHLAcH

>> B=[8,9;-5.0]:

% YHI TOMOHITAPHUHT YCTYH-BEKTOPH

== x=lsqr(A,B) % 61 pitaran yHKLs (ur
% unamkLs cHCTeMans e yuyH % HPAKTH

KHUHK KBAAPATAAP YCYIH)

X:=
3.0000 -4.0000 -1.0000 1.0000
MATLAB 2014A na: :

>>A=[21-51:1-30-602-12:14 76

B=(8,9;-5:0};

x=lsqr(A,B)

Isqr converged at

s
3.0000
=4 (NN

=1.0000
1.0000

ative residual 1.7e-11,

B . :I
iteration 4 to a solution with re

101




I-mmcos.
=2
x+3
T_emt-m.unmm EYMHHT
Eusim:
== maple('solye’
B pie( solve’,' {(x-2)/(x+3)=21" x)
{-8<x,x<-3)
Tenrcuzn HEHHHT eTHMH
—S<y<_3.

<

2»ML{%¢.‘I.
XK=
53 55h Ve (Va=T) <10,69 <105 + 45

TERICH: .
Eq“m:ﬂlﬂmap CHCTEMACHITH cumMHT
}:'mﬂ_rllcl:"mlvcl | % 2 )
: 1 = |III L —
13101 ﬂ*xnz""ii:b';éé;{_;}c S1.sqri(x)*(sqri(x)-
ans = H
{_HS'HHU*ﬁM*{]Q] .
== vpa(ans 4)
ans = *
(S S nx<1390)
e
HTCHAN HENIap CHeTeMackHimnr AHMK CHHMK

1 16943 {-L
—— 2 ]
5 0 _1:1.. 21 141+

XX <21/2+1124417(172))

——

BA TAKPHEIIT ooy
2434 = x< ]3"?;]{

JIAPEILE CHBL

xocunacit xpcobnana diff womanaanapuaan ¢

+ o, xocnna x=x(5)=0.2

VIII BOE. COHJIH JIHPOEPEHIHAJLJIALL BA
MHTEPAJLIALL

cupnt xmcobnauta  polyder, dy KL HUHT
oiinananm MyMKEHH.

P(x) = x*+ x'+ | NOIWHOMHAHT XOCHIIACH.

[TonHHOMHHHI  XOCHIA

1-Muco.
>=P=[10 1001];

%, GepualaH HOMHIOM gosdpuunenTiap
== Pl=polyder(P)

%, P1 (x) xoeuna ko g

Pl=
50300

auhn P (%) = 5x% + 3x°

HANT BEKTOPH

EHTHﬂpIIHIIl-lT' BCKTOPH

2mcon. Y = sin(x) GyHRUMA XOCHIACHHIHT rakpnOuil KHiMarHHy

XHCOTIAILL

> xe=():,05: 10
B apryMenTiap BeKTOPH

== y=sin(x);

% (hyHKIAA KMAMETIIAPIHINT
=> d=diff{y).

9% KYIUHH AMEMenTIap

BEKTOPH

afiipMasIapHHIIT BEKTOPH: d={y(2)-y( 1) ¥(0)-

y(n-1}]

>> pr=d/0.05;
04 xochIa KuiMaTiapiHiHe BEKTOPH

== pr{ 5)
fary KnitMatH
0.9747

== cos(x(3))

o/, auwk Kuiimar Diuias TaKkocatl

103
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ol e

| 0.9801
ﬁ

| DYHKUMAHHHT XOCHIaCHHH
. YCYANapura Moc kenyeuy trapz
| * 3-mucon. f (e 2y - |
I| apH Srnan xucobnany,

XHeoh

b u::;au);.yqyn Tpanewsnap sa Cumncon

e mmq ROMaHanapuaan Qoiganaminany.
Tpaini Tpaneunanap sa CuMncon yeyn-

| - rpancimsna s

| == h=0.001; f:é,cf;'

>> y=exp(2*x)-l;

' ?-*} int=trapz(y)*h

int =
2.1945

I ;
9.1. /lndypepentina TeHTAAMATAPHHT Jiisep Ba AAAMC Yy

Gmaan eunil

IX BOB. IHOOEPEHIIHAJ TEHITIAMAJIAPHH COHJIH
BA AHAJIMTHK YCY/LJIAP BIJIAH EYHILI

aapn

2 = Cimnicon yoyny:

| : ,
[ == mt~quad('exp(2*x).1"0. 1,1.0¢-5)
[undpepenipan TeHIAMATApHI CORITH ycyinap Gunan ewHm yHqyH

int = 2.1945
MATLAB jactypiia kynna® edrwuiap mapyl. bus Diinep ycynu Ba

1
AjlaMc YCYITHTA MOC KeTyBHH odel13 ey KYpuO THKAMAI.
y' +10y =sinx; y(a)= c.y'(a)=d,

1-smmcon. Komm macanacHuun y» -+ 2
x €[ab] Ddinep ycynu Gunan eunis B y(x) DyHKURSHHHT rpaguritn

0l
| KYpPHLIL.
Espi. epuaran TeHramMani CHCTEMA KYpHEAIIIE €300 OXaMIL3:

' . Y =1z,

| ' 7 =-2z-10y +sin x

: Bepunrau [a, b] opandKui Xap Gupn [xk, xk+1] ra Tenr Gyara# n

FF ' emra 6¥nn6 Vk+1=Vk + h*Fixk, vk) dopmynann kynnaiivis, Oy epia
V — HOMaBJIYMIAp BEKTOPH, F — VHr KHCMIap BEKTOPH, h — HHTEPBANHHHT

yaynmurs, VO = [c: d].

function y=sol1(a,b,y0,h)
9% sol.m daiiamisr GouanIiH
xt=n; yt=y0: k=1; ‘
% xt, yt sOpHif y3rapyBuHAapHIHT Goummamriy KiiiMariap '
while xt<b; |
x(k)=x1;
y(k)y=yt(1): H
k=k+1:
e=[yt(2);-2*yt(2)-10%y1(] ysin(xt)}: ¥
%% FHI KHCMAAPHHHT BEKTOPH f
yt=yt-+h*c;

105
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F-———Tﬂ____.

end

| plot(x,y); arid

-~

> plot(X,Y(:.1).-)
% v(X) hyHRUHAHIHT TPHPHIH
== hold on

% e )
IMHIHT Tpadurs; m-daitnummr Tyraum

:]i{:MElI_HI..[ﬂ_'IHp OiiHacHaa Oaskapmunann:
= 5‘1—':]. b=13; YO=[1:0]; h=0.01- |
soll(a,b,y0 h) i

% sopuit oiinara kelinnr rpaduiii K peiinmi
>> plot(X,Y(:,2).%)

% y' (X) ynxmpssar rpadmrn

== grid

% KOOPAMHATANAP TYPH

>> legend('y(x)"'dy/dx'4)

1
\ -

% ¢
|| Pymctosi HAKHPHLL

[l T —————

DEQs v i, BB~

9L-paca. '+ 29" +10y

Z-mmeos. Koums mg
K‘Eia.bl Anmame VCyILig

function Femisol(x,y)

e
70 YHT TOMOHap BEKTOpHHY Gepi
]

i Sin
X Tenciama cawmiminr rpauri.

| f=I ¥(2):-2%y(2)- 10 y( Iy+sin(x)). A
i : ;_E: m-(aiasmur yramy ‘
OMaHzanap oina
| i cHia ﬁumapnmmu
== [X,Y]=ode! 13({@mis
: amisol 0 | .
I o Ko mMacanacummpr em[rmnjwm‘

106

+10y = sin x: ——
e sinx; y(a)=c,y'(a)=4d.
ARAAPT odel 13( ) dymamsnan Gofigananms |

9% sere (9.2-pacm).

2 Rl R 1
G Edl few et Taom fiedee T

DERd " AF,S Ao g o

]

i

" — hmnlnz

1 - phEmss i
-

16

9,2-paes. ¥x) xaman v’ (x) ynsiansaapnmir rpadEraapn.
I

9.2. I0xopn TapTudIN andppepenim TONIAAMATAPHN e |

9.2.1, Taprudumi nacaiiTupm MymMEHH 03aran Tenraamanap ‘

}lfﬂl:f(_rj {ll:ﬁ ]

relriaMa N MApTa HTerpaniam iyan Gran cHnann. b

(ynKupara ara Oyamaran i
Fxyyt, .., ym=0 (1.2) 18

Hasapuit MabiyMot

KYpusHiard
Hinanagrran y

TeHTIHMALI
‘ .

) il
M =u(1.3) )
anmammpi (Gy epia Pt — aEr KyHH xocuna) fiynn Duaan TapTHoN
n—k EF'JIITII! .rt‘rf.l-,n, T A W =0, (1.4)
TEHITIAMAra KEITHHLELI.
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M}'ﬂ;ﬂi{ilﬂ X Yarapysaunn ¥ wapra OIMAran
Fyy', v, picn e =0, (1.5)

o
TeHINAMAHNHT
: TapTHON
y=p
AnMALTHPHIL Epaammaa NACAFTHPHIHIIN MyMKHH

L-nmcon
y'=2rTe
! HITAMAHH QHAIHTHK YCyn Giman eqmw.

KHCMK 2
o sz 3ca dakat x nan wGopar dymxims Gop, nemax 6y (1.1)
pe CHEIAMA. YHM n Mapra uTerpannam iyan Gunan esamin,

_|.-'hza—'_

"
:E;=2.TI d_r" ZIZIrir,

A 2z ;
.|- -Izﬁ=?+ﬁ=l'+f‘
o dy ’

Y == gv L ii
whe YATAHIHIY Y9YH OXHD TeHrnaMann kyitnaaruua &3 MyM-
g Sl
x C, dv=(x +C|}.c.|';'
]-'

= . . __.t]
.r[r +C.Jf1t-3-+{'lx+|;:*: EKku

¥
aﬁ*=f3- +C+C )

MATLAB myxurung S
I. Tenrnamann anamrug
>> dsalve('D3y=1%2
ans =

VI2* 4+ 12*CI** 24 C2* 143
I ®
T +-2|-C1r1 +C2+C3
K¥puun6 Typrammmex, narmsgg AHAMUTHK eqimaary Kby,

Ky PHHHIINA egamms

‘2. Tenrnamann comm
: YCYN Gunan eyapy
H3 Ba | HIrHHH AMH3.
Bywmsr yuayn Koum MACANACHHH Ty3pyy (s bH"E?;Tu ﬂm? u?a THAPHI)
B HHTETpaIai Herapanapinm Gepiy w\pyp a

108

m- ipaiin XocHn KIIaMis Ba carnaimMmnl:

function dydt=dtl(Ly);

dydt=zeros(3,1);

dydt(1)=y(2);

dydt(2)=y(3),

dydi(3)=y(2);

» Hurerpanai
MaHM esiaMus.

>> tgpan=[0 20];

>>y0=[11 1],

>> [t,y]=oded5('dt] ' ispan,y0);

>> plot(t,y)

e itk e LR

B G0 Pew et Tecs fiedow PG
DEad& "AAS gpn

s
ast
4

5}
3t

Fi by
pHTepBany Ba omMaHFHY waptnapay Gepub TeHr:

25+
r f
15} ,

L) 3 ,. B n . " u

9,3-pacw. y'=1x peRIAMA eI Fpadur.

HHILILEA
3. Temrnamany GoOULIARIHY wiapTnapui GepHd aHATITIK KVp

gvaMuid

y=dsn|ve{‘[}3y=r'1':}r{m=1.nﬂﬂ]=l.DE}'lﬂFl'l

y =1/12#%t4+1/2*172++]
Equmun Maple naxeriia oaal
(9.4-pacm):

qary KypuHdmra JTRATHUIIMHS MYMKHH
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Tivm % Oyies 1008 Avsdabin WM

=13

8 (51 (EITE) () =1 ) () () 5

I+178%e 301

e T

- [Untitled (1) - [Server 1]]

‘t‘“hhlm

Crtors  Yrdow s

~ Teur

._ : : i -8 =
DISRRE [ 5] [E0] == B CER 7] (F @
; ’ ‘

e b -

[* TRl 5

I

T 0% e 300 mnu:
9.4-pacw. Evnmun Maple HAKETHAS onaTiarm K¥punmmea Vrkasnm.
2-mucoa

; i .
0" 43" =0 renmana EYMIIL.

TMAHM AHATHTHEK KYPHHHIING CUAMH3

Y o _@ = -
dy TeHIaMara sra OViamus. ¥V urapy

N TeHTIaMara KenTHPHAB.; nebarau Supuman TapTie-
Xu' =0 Eku —@-‘- + —"{I =0.

1 F o

CHP IHIMaliaMTaN Japakaia K

KYAMH3,

pa Yur romonn akar x ra Gormi Gyaran
C,

f" BT —
X

Teuramara ara O¥aamus.

Vi MapTa lII:'['I‘E!'FIﬂ-'”mﬁ CHMHMHI XOCHT IKRTTanial
_1" ZIF—li" ={.I In,\' +C: -I|

X
¥ =0 (xInx—x)+Cx+Gy3

: 2
y=L‘,tiln.r—g.r'}+—é=,r +Cx+C,

Exm
y=C x'nx+Cx’ +Cx+Cys
Oy epaa

g P o T
Q=g GRy

MATLAB myxyiza emit.
|. Tenrnamann aHAIHTHE KyPHHIE
> dsolve('Ddy*1+D3y=0')

ans =

Cl4C2*1+C 3% 2+ CA*1" 2 *log(t)
7. Tenrnamann coHm ycyn GHyan eHamus i
m- (haiin XocHs KHIAMH3
function dydt=dt2(Ly);
dydt=zeros(4,1),
dydt(1)y=y(2);

dydt(2)=y(3);

dydi(3)=y(4);
dydi(4)=-y(4)./(1+0.0000001 );

Honra GV AMHHIIEMAT OIHHN c-m:lm
K Gynrad
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rpadiriiin Kypamis.

yuyH t Ta cuiMra JICAPIH Tab=
0.0000001 Knitmarin kinG

TEHIA-

3. Wnrerpasnai HiTepsani 83 GOULIAHII wapraapin Gepid

MAHH CHAMID,

>>y0=[1111});
> tspan=[0 20];
>= [T.Y]=ode45{'dt22!span,y0};
== plot{T,¥Y(:,1))
% 9.5-pacwm.
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9.5-pacm. ') 4 ¥7 =0 Tenrnama esumminnr rpadmrn,

3. Tenrnamann DoAY
CHAMI

== y=dsolve('D4y*1+D3 y=0""D3y(0)=1,D2y(0)=1 Dy(0)=1,(0)=17)
Y =1412%*(2+1)

Esmmun Maple nakerira

PTIAPra acocan aHamHTHK KVpHHKm A

YriasuG kynaii PHHHIIrA KeaTHpaMis

1t
| e
| | 3-mmcon,
Y =2y" renrnamann eqiu,
| Tenrnamann anamiruk ¥pussmn uman CHAMM3,
RN
| =y I.,rula=j: w'=2u, ?EZZM’
Varapysunmapis FRPATH (1 # 0 1 onuG) va wnrerpaniaG Kyitumarura

0 ara GYnamus
L | |nu—_-2.'t+(', hi:el;ﬂ' zcif-h

U= y" Gynrammiry Yyt y"'=Ce* pa

. *_q 1 ™. ¥ E'i iE

| : y= 3 e+ ¥ =TE +Cx+C,;

b C

] P=—-‘-r 3 &g HOXHC, (A

] =)

1 gm T OVnca, muuy Y'=0 0Vnamn ga Y=g, p-—C_x+{?
J.'

FHCXHC,, Vinby esmn (A) hopmynanan C,=0 wenut anxamy,
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= J L

MATLAB myxarmu eqnil.
|, Tenrmamanin anamnTHE KYPHHALLR e4aMid
== dsolve('D4y=2*D3y')
ans =
CI+C2*1+C3*1"2+C4%exp(2*1)
= Cl+ C2t+ C3r + Cde”
!2 Tfslrmﬁ:mu CONITH ey BHnan evami3 Ba rpauritHit Kypamus,
m- haiil XOCHI KHIaMH3
function dydt=dt3(t,y):
dydt=zeros(4,1);
dydt(1)=y(2);
dydt(2)=y(3);
dydi(3)=y(4);
di(4)=2*y(4
iiy;nir:rm:]{u ]:nn'epna-rm pa GomARFH IapTiap
HH e4aMus3.
>>y0={1111];
>> tspan=[0 20];
>> [T,Y]=oded5('dt3 tspan,y0);
Y(:,1)) (9.6-pacm).
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9.6-pacm. "' =2y" Tenraama cqmMIEIHT Tpapur

¥ PHHHIILA
3. Teurnamany Gonmanriy IAPTAAPIA ACOCHH AHATHTHE KYP

cHaMH3 y[ [”‘:] "

P 1. D (ﬂ)"
>>y=dsolve('Ddy=2*D3y', D3y (0)=1,D2y(0F=1,LY |

B--1416=15 H3 h



Y=T/B+3/4% 04 1 /4% 2+ 1/8*exp(2*1)
Euitmun Maple naketwra icaanG kynaii KYPHHHIITA KeTTHPaMi
u L 300 180
o B e
9.3. Koshprumentaapu §srapuac unnmom Oup HHCAH TeHTaManap
Hazapwii manaymor,
Aol oo ay @, a, koxpduumentaapn yarapmac 6¥nran
ay™+a_ "Mt +ay"+a y +ay=0, (2.1)
Anpepenunan renrnama n-tapruGan koadupuunenTapy Yirapmac
IR Oup uncn anddepeHiman Tenmama aciunamm,
Vauur eanmn '
y=C+v,+C}}r:+C,y,+... £z 84 T (2.2)
Oy epaa y,....y, — YHHHT W3MKIH MyCTaRIT xycycnii eynmaapu. Ymap
KYiuiari XapaKTepucTi Tenmama EpaamMmnaa aHuKIaHa
arta '+ ta i tarta,=0 (2.3)
ATap XapaKTepHCTHK TEHITIAMA /1 T XAKHKNi r.(ml.2.....n) nnguanapra
ara 6¥aca, ywby unausnapaunr xap Gupnra
= (2.4)
XYCyCcHil esnmaapaan Gupn Moc kenaau sa (2.1) TeHPMaRIET YMyMBiT
CHHMH KYHHIATH KYPHHHINNA ONajm.
y=CeV'+Ce* +..+Ce™ (2.5)
Arap (2.3) Terrnama k Ta xakukwit ¥3apo tenr FEr=a=r, (anan

N3 k KappaiuimuKKa ora) wiausnapra ara 6ynca (2.2) thopmynana ynapra
KYHMIArH eqHMIap MOC Keaa T
ety =xe™ gy o=yt (2.6)
(2.3) Tenrmamanarn Gip Kkappani komiuteke Gornanran r, = @i -
Auznap yuyH (2.2) dopmynana kyitnnarn ETHMIAP MOC Kemajm;
Yy =e"" cos(fix); y, = e sin(fix). (2.7)
k xappany xomiexe Gornanran 7, . =axiff unamanap yay gyliugary

XYCYCHH SYHMAAP MOC Kenaai:

ir

» =€ cos(fix), y, = xe™ cos(fx),..., y, = ¥*e™ cos(Bx);
Yiw =€ sinlfix), y,,, = xe™ sin(Bx), .., pyy = 5™ sin(fix) (2.8)
2.1-mucon
Y'=2y"=¥'+2y =0 renmamans eusnr
Tenrnasans ananurtur kypuamma eqaMmI,
Xapakrepuctux renrnama Tysamus (Oyuna y wuar Ypusra | aa YHHHT &

Taptiau xocuaacunuur Fprira  Eammns:
! —“1.!'"1—:4-1:(].
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s,
XApaKTepHCTHE TEHITIAMAHILHT WIIIARHIH AHARIA

PRr-2)-(r=2)=0, (r=2)("-H=0,

r==1 r=l red

(:?‘5] IIJDI;!'MF'JIHH; ACOCAN YMYMHIT CHRMIEI ONAMIT.

y=Ce™ +Ce' +Ce™

B m B CHMILL. =

I, Tenrnamann anaanTie K?plﬂ.ﬂlﬂ.l;l.ﬁﬂ euaMid.

>> dsolve('D3y-2*D2y-Dy+2*y=0)

ans =

Cl‘Exp[!}+C2*exp[1"tj+C3"exp{-t]

2. TenrnaMany couan ycyn Gunar el

function dydt=dtd(t.y):

dydt=zeros(3,1):

dydt(1)=y(2):

ADOY

dydt(3)=2*y(3)+y(2)-2"YL1 )

2. Murerpautain HIFTepaam Ba BONLIARE
MAHH e4aMI3.

>>y0=(111];

>= tspan=[0 20]; .

>= [T,Y]=ode45('dtd" tspan.y0);

== plo(T,Y) (9.7-pacm).
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3. Tenrnamany Gommansiy mapra y
o % PT. 1PFa ACOCAH aHAMNTHE KYPHHHILILA
== dsolve('D3y-2*D2y-Dy+2*y=0"" = ¢
y=0""D2y(0)=1,Dv(0 =1, y(0)=
iy ¥(0)=1,Dy(0)=1,y(0)=1")
Eanmun Maple naxernra Frxasud, Kynaii kypuimmra kerrnpamus
y=¢'
2-mmcon
Y =Ty +15y =9y =0 Tenrnama equncun,
Tenrnamann anamrrig KYPHHHLLAE evamms,
XapaKTepucTHK TenrnaMa Ty3ami, J
r'=T7r +15r-9=0,
Vuuyr HIIH3IAPHHH aHHKAATiMH3,
(r=1)r" —6r+9)= 0,
r=l, ry=r=3.
¢ XapaxtepHcTHK Tenrnama Gurra ou
- P kappaau r =] Bo HKKH Ka H
r,=3 (k=2) unamanapra ara, ; P
7. i
EHHLI : :; M; (2.2) (popmynanapman thofinanannt, ymymuii  equMHN
y“qua +C:,IE'J' +E].Tf" i

J Tenrnamann anamrig
> dsolve('D3y-7*D2y+] ;cpr:;u; *u;fb:;mm
ans =Cl%exp(1)+C2 *exp(3*tH+C3%exp(3 *t)*t
y=Cle'+C2e" + C3e™
E;Zﬂzﬁggf:]ym Ornan esmin yuayn m- duaitn xocns Knamma
dydt=zeros(3,1 %
dydt(1)=y(2),
dydi(2)=y(3);
dydt(3)=T*y(3)-15%y(2)49%y(1):
oo 2, Haterpasnam HHTEpBaNy Ba Goumanyiy
MAHH CYAMM3.
>> y0=[2 0.5 0];
== tspan=[0 10];
>>[T,Y]=oded5( 'dt5’ tspan,y0):
== plot(T,Y{:,1))
== (9.8-pacm).

wapraapuy Gepub Tenrma-
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9.8-pacm. "7y +15 ' =Qy=0 TENETAMA CHHMBIHIY rpadmri

1K KypHHHLLIA
3, Tenmamanu GowmanFHY WapTaapra acocal aHANIHTHE KYP

O dsolve((Diy-T*D2y+ 15%Dy-9%y=0,D2(0)-2D¥(01=0.55(0r-0)
y =-1/4%exp()+ 1/4%exp(3*1)

Eyumun Maple nakerura yriasnb Kynail
(L]

KYPHHMUILTA KETTHPaMIt3

et le

y=——
Y="4 T
3-mucod

V1] Gy =0 Tenraami eTHACHH.

TenriaMann aHATHTHE KYPUHHIILE eSamis: ‘
XapaktepHCTHE TEHITIAMA Ty3aMIi3
F-16=0 Exn (F-4)(r+4)=4
XapaxrepHCTHE TeHIIRMARHIT HaIH3aapi
r=2, re==2, r,=2, p =2
Mapxym Gornauran r, sa
qroprynanapias GIHHIAH Kyl

ara DVnaIn -
y=C e +C e *+C postxtl Sin2x.

r,(ynap y4y q=0, [}=2) nnanIaapra (2.7)

jHArH XyCYCHil eMuMaap MoC KeJTam: |

17




——

.-I Il B ———Ed-—a_éﬁu - S

|
| A ™
| L] ]
| I, Tenrnamanm angmm >> >> y=dsolve('Ddy-16%y=0' 'Diy(0)=-5 ,D2y(0)=0.33 ]
v THE K }r r L] F # }r ] - .Dy“}}
: | = d-‘-‘rﬂlve{'m},_ ’ﬁ*y—‘-ﬂ'] YPHHML T CHaMMY .},m}.___ 5
| ans = y=-817/1600%exp(2*1)-3117/1600%exp(-2*1)-2033/800* cos(2*t)+33/16
Cl*exp(25t)+ (2% *sin(2*t)
exp(-2* ) 2
| | 2. Tenrnamany mmfyi?;};c3*005{2*:}+C4*5m{3:n Eunmun Maple naxetnra yTxasu0 Kynail KYPHHHLITE KeITHPaMH3
| function dydt=di(1,y); PIEH G4 Y aYR m- chaitn Xocut Kuyamirs e 2033cos(2) | 33sin(2r)
| gydt%em{m ): YETTe00 1600 800 6
' ydt(1)=y(2); 4-muco
(| gygl[?@ﬂ]: P =4y —8y =8y + 4y =0 TeHIAAMAHN CHHHL
; dy‘]:{ 4}=ﬂi}; TesramMai ARAIHTHE KYPHHAILE CHaMH3.
I | ZFHLT{:H y(h); ‘ XapakTepHCTHK TEHITIAMA Ty3aMi3
(| ~ TPATIAI HHTEpRAIH A — 4" 8% —Br+4y=0.
| | MaH qu#m' 2 4 Gourtari waptiapun Sepud Tenra- '}EHI‘J:HMHJIHHI‘ ar TOMOHHHI Y3rapTHpasus
| >>y0={-50.33 7.5]; oyt 4807 =Br + 4=t =4 $4r —Br+a=
(| : tspan=[0 1], = =2r+2Y =0 —2r4+2)(r =2r+2)=0,
| ] t. - 1 ¥
£ [l.ﬁ"]_'ﬂdl.‘-‘isf dtﬁ ||.5PHH.}'=}}: PI—2r+2=ﬂ. F":—ZT‘PI:D. )
!' S OlLy(:,1)) Temrnasa Kappamiury k=2 Gjaran kommiexc Gornanra o~ VT -
| > (9.9-pacw). aianapra ora. Yuby xonaa a=1, =1 GyaranIHrH caBabnn (2.8) sa (2.2) I
(popMynaIapra acoCal TEHIAMARIHT yaeyMiit esHMIt Kyiingarnsa Gynaz.

y=Ce' cosx+C e’ sinx +C,xe’ cosx+C, sinx

EKH
p=e'[(C, +Cx)eosx+(C +Cx¥)sinx]

. :'vﬂ:l + = =
|, TenrmaMaHi aHAIHTHE KypHHHLLR eqanMul 'il _

4
42} TheS -5 dsolve('Ddy-4*D3y+8*D2y-8*Dy+4*y=0)
ans = _
' Cl*exp(t)*sin( l}FCE'cxml]'{tﬂs{l}-rC ]"cxp{t}*:ns{t}*t+C4*cup{t}‘mn ‘
t)"t
“ yi m- (aiin XOCHT KITAMII

7. TerrnaMAHH CORITH YTyl Oian cuil ¥4
function dydt=di7(t,y):

dydt=zeros(4,1).

dydt(1)y=y(2): .

CRR

£

| L

iy
BT Ayt d},rdti?.}—fy{f':};
LT E T L T T 1) i dydl'(j}.—_y{d.};
dydi(4)=4*y(4)-8*y(3 pH8*y(2)-4*y(1); |
prTeprani B GouanTIt wapTaapHi fepnd TeHTIa- ll

2. Myrerpajiat §

MAaHH EYaMps,

apt. ‘ R :
PTaapra dCOCAH anINTHE KYPHHHLILLA - tﬂ-p‘ﬂﬂ—[ﬂ .:]]ﬂ]q.]
»= yl=[-1 1 0 -3k

9.9-pacw, - -
pacs, Y- 16y=0 reuraygy ETHAIHIMT rpaduTn

3. Tenrnamany Domnanruy
eYamua

1y

- i | i |




>> [Lyl=oded5('diT" ts

Lspan,y0);
== plot(t,y(:,1)) ki
>> (9.10-pacyy),

*“hmh““
&}

FLS vAr, a5

:i','—"—.

251

9.10-pacwm, »
T e L o
Y =BV =By + 4y =0 Tenrnama eamymmnr rpadurs.

3. Tenrna
eHaMms P Wapriapra dcocan amamrTuk kyprsmia

== y=dsolve(,Ddy-4*D3y-10% i
DY(0)-0, y(O)=5) 0 D2Y-B*Dyt4y=0,D3y(0)5 D2y(0)-1,

¥ =3%exp(f) *cos( t}+ﬁ‘exp{lj'sin{t}-?.-’l*cx

Eunvan Maple naxerurn P(D¥sin(t)*t-exp(t)*cos(t)*1

- }"ruuztni?' Kynai x¥punmmnira KCITHPAMHS
y==5¢ emff}+ﬁ¢'sinfrh-gifﬂ1_(fh .
2

S-mucon M
LT LI o
11‘ m+2y‘ =0 Tenrnamany SUMHT,
IIAMAHN aHaHTHK KYPHEHILE eqanyy
3.

Xapakrepn
CTHE Te 3
r2rtr=(), CUTTIAMA Ty3amia;

Teu i
FTAMAHHHT 941 ToMoHusy Varaprupam

."If.r-‘A-zFJ+|=|} GRp ’__1{ s

=
UTymaaii kunug $0,
Ar 1) (P +1)=0,

=0(r,=r=0)
=Eifry=r =l b= =)

e e

swpmanap sydranrira ara. (2.8), (2,2) va (2.6) opmynanapra acocan ymy-

MIH e HN aHREaaHMEE
y=C+Cx+(C,+Cxjeosx+ (L + Cyx)sin x

MATLAB myxumiaa el

1. Teprnamany AHAAKTHK KYPHHHIILL SHaMi3

>> dsolve('D6y+2*Ddy+D2y=0')

ans =

C14C2* 0+ C3 Yeos()H+CA*sin(t) HC S *cos(1) HHC6*sin(1)*t

7. TenrmaMani coORIN yCyI DInan eqni ysyn m- haiin xocHn KunaMnz

function dydt=dt8(t,y )

dydi=zeros(6,1 ).

dydt(1)=y(2);

dydt(2)=y(3);

dydi(3)=y(4);

dydt(4)=y(5);

dydi(5)=y(6);

dydt(6)=-2*y(5)-y(3);

2, Mnrerpaniail HHTCPBAIH
MAaHi eHaMu3.

>> tspan=[0 5];

»>>y0=[-110-50 10]:

>> [t.y}=nde45{*dtﬂ',tspan,yﬂ};

== plot(t.y(..1))

> (9.11-pacm).

pa GommanFad wapraapan Gepud TeHrA-
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4 di ¥

9.11-pacs. P2 =0 Tenrnama evvmnnr rpadurs.
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3. Tenrnam
aiH Donwanry
Canin Y ma

=> 5

y=dsolve('D6y-+2*Ddy- =

0.D2(0)=5, Dy(0)=0, y{0ye1 [’;,';‘3’ *D2y=0'DSy(0)=-1,D4y(0)=1,D3y(0)=
b I'l+g‘cnq”+3f2‘3in{I}+2*Siﬂft}tt"]Jrz*cusn}*[

Exmnai M
aple nakerwra Vrxaanb kynai KYPHHHIITA KeATHPaMis

Ei_:ﬂ!"'zﬁiﬂirlr—ﬁ’i"ﬁ_}
- 2

PTIEpra acocan aHanuTHK KYpHHIIA

y= |'--|'+qcu5{|r:|+
6-Mucon

P42y gy e
) S TEHITIAMAHY euMHT

;iﬂmamaﬂu BHAINTHE KVPUHMIIIA eyanus,

; PARTEPHCTHK Tenrmama Tysams:
42t -2 =0
{B:' j:’:i:::r H;T..'Euanapu HH aHMKIafiMng

s r-_]‘]:{r?-__”:_'_rb 3 4 2 2

Xapastepucring 1 S 4

” CHIIaMa y
i i KyHuAarn kypunnmra Yragn
(r=1)0r 10 + 10 + 1)
- N +1)=0.

CHIIaMa M i
i ::::ﬂ{ r,m-i"m :r jua Kappamumarn k=3 GViran wxemTa

= G=ls J:ﬁzr? =1 =_'"—} ara. :'!
d}ﬂi’:f;ﬂ:lpﬂ lt_l?ﬁnn.uuuu{i YMyMuii f:tmh:lm n.uamnﬁ.{ o
=iy € HOG +C x4+ Cx’)eosx +(C, +Cox+Cox’)sinx

]

1. Tenrnamany AHATHTHE KV

55 ol £ PHENHILLE evyanpa
= (*D8y+2*Dey-2 D2y-y=0")
Cl*cos(t *si *

nz+C?-sintt}3H+%i*5$i:EfzE"‘P{IHC*I *exp(-1)+C5* cos(t)*++C6*sin(1)*t
2. Tenrnamaspy COHIM yCyn
function dydi=di9(1,y);
dydi=zeros(8,1);
dydi( 1 yj=y(2);
dydif 2)=y(3):
dydt(3)=y(4):

o dydi4)=y(5);
dydt(5)=y(6);
dydt(7)=y(7);
dydt(7)=y(8):
dydt(6)=-2"y(Ty+2*y(3)+y(1);

Ouma
H 84Mu yayn m- daiin xocun kKuaamus

2. Myrerpannai wHTepBani Ba GOMIAHFI IMAPTIapHH Gepub Tenrna-

MAHM CHAMHI.
>> tspan=[0 10];
>> y0=[-10 100-0,50 10 4.1 -0.00004]:

>> [t,y]=oded5( 'dt9' tspan.y0);
>> plot(t.y(:.1))

(9.12-pacm).

NnEQa "Ars BRT
||'II'

25 y ’ T
! f
F

18

il

LR

Gl
S S

9.12-pacm, y+2y"-2 y'= y= 0 TenInama esmmIIAE Tpaduri.
3. Teurnamans GonuaHFHY WAPTIPFA acocal QHUTHTHK KypRHWDIIA
— 10,D6y(0y=10,D5y(0)
y(0)=-0.00004)

eHaMI
say=dsolve('D8y+2 *Do6y-2*
=0,D4y(0)=-0.5, D3y(G)=0, D2y(0

y=- gﬁzﬁﬂmuomw'ma(mlmaflﬁn*sin:_m-smw
1 |0999914uuﬂnﬂ*exp{-r}+374t}3:4nunﬂn*sm[t}*t-&ﬁwla
14lf’Iﬁﬂ"’sin{t}*l“l-I!d'?'?fdﬂﬂmﬂ"cns{t]*t"‘z .
Ewmmun Maple naxerira ricaznd Kysafl t-:frpuuuwrﬂmmup;mu_mm
062507 cos(r) , 1643sin(r) | 814999¢' +@9999c__+87-1 3sin (1)1
y=="sao000 = 160 _ 4o000go ' 400000 , 400000
14isin(r)r* 12499 cos (1)1

gG69cos ) oS\l

160 160 400000

Bap sHHCHN G amardt koodipuumnenTiap Fara

. Mamap

D2y-y=0'."D7¥(0)
=10, Dy(0)=4.1,

0/400000%exp(t)+
0*cos(t)*t-
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ul

T — e - —

Hazapuit masnymor
a"j’m] +a =1 -
asthpepesman mﬁiua 54.:.;“"" tay+ay=f(x (3.1)
I D a HHHCIH D¥mmaran
ﬂzp y fé “rh“gﬁﬁ' APMAC YH3HICTH Teﬂmg.ufa neb aﬁlj]ﬂ;tl‘::blilxncumapn
= JICA TeHmamMa ; : ;
ﬂ'. }l'" + @ _.' w=1} ﬁ“p x‘H;HE‘”"m ahﬂa”ﬂﬂl{:
(3.1 } TEHHHMH.II-IHH[' 3;1] - +...+ .y + u|.!"f + ar= 0 (3.2)
YMHIT eHHMH Kyitnaarn dopsyna 6¥itiua tonm-

Jranm
Oy epaay, - 6 Sk
Y 33
Lo o mnpﬁ;z:znn (3.2) renmamanmur yMyMui eqnmn, ¥ {- ﬁt‘-]
e HHH FaH TEHTIAMAHMAT XycycHil enmi,

Xonapia xycyeuii
2 CHii
3 OHNAH ToNMAMILY ”Y“}'ﬂn SN aHMKnanMaran koosdpuumentiap yey-

Arap

Gynca (6y epua P (x f5) =e"P_(v), (3.4)
Remynyn Iﬂpmp“c-';“: ; " Adpaskany x¥nxan) sa & (3.2) Tenrnamara Moc
KYpuHHLI g CHITAMATHHT WiIH3H BYIM .

WIAAHHILN MyMICHH VimMaca euusm Kyilkaari

Gy epna M _(x)- y=e"M, (x), ;

Arap a (3.5.2 iﬂ?;f;lrmumﬂmnpﬂ AHHKAZHMATAR M Sapaiay xyrfgaij
Kappais witHsK G¥nca MOC KenyRus xapakTepucrig Tenrnamasmuir &

XYCYCHIA eupin HI

i = ki
KYpHHHIIAA 63 Y=x'e"M_ (x), _ (3.6)

Xyeycan, a=() f(x)
HaHsH O¥amaca V= m
PHCTHE TEHINAMANMUT

Arap

=P (x) na B !

m[xflx}’ﬂ}fcn::‘iﬂ a= 0 xapaKTepucTui TenraMaIIHT

MM GYnca L ’*‘f“}ﬂ- Arap o =() — xapaxTte-
KYCYCHR eanm y =xI M, (x) Gynaan.

- Fl‘";ﬂ:l:E?'j{ﬂ““iﬁ#+@(x}siuﬂx] (3.7)
aMajiaru xX) KV : ?
KVOXanmapuanr snr OKOPH jlapamkachH m

6inca sa a+i
i Xapakre,
SUHM KyiTHaars Ky PHCTHE Tenriamanunr 1; y
HW“—”HU.IH& HMH[[MH TIH3H E}’HHHE.H x}'{:}l’f}[{ﬁ

Cycui ermm

h, V=x'e"[M
KYprummaa 63 mam, [M(x)cos fix+ (x)sin fx], (3.9)
“Arap

T
o

e

fix) = £+ f(x)+ fix) (3.10)

&¥mnd, f, (). fo(x). f,(x) ynwianap (3.4) na (3.7) kypuunmnapaa Gynca
XyCyCHH CaHM

F=F+ 5+, 0.11)

kypuupuLa Oy,

AHHKIARAIH,
Yaysuii xoma (3. 1) TeRramMaise
BAPUALIHACH YCYIIH, ShHH Jlarpasok yeynn GHia oML

=Gy + 0o+t O
(3.2) Gup MHCAH TEHTNAMAHHHT ¥M
wHHCAH OynMaran TeHrnaMaHuir YMYMHI

H3TIAHATTH

JOKOpHAA KENTHPWITaH KOWIATApra acocad

exiMH HXTHEPHIT Y3rapsMacnapuHur
MYMKIH, Arap

ymuit eanmn Gyaca (3.1) Gup
eunMi Kyitngars kYpuunuia

y=Cx)y +C, (x)y +. FC (XD, (3.12)

C, (x)y, Gy (%) VaoelCy (XY, (hyHEORATAD Kyfiuaary TCHIaManap CHETe-
MACHIIH AHHKNAHAM!

Cly, +Coy, +u 0y, =0;

C,'_vt ¢ Ciyz +..F C:yl =)

CyoD & C;yzl-—ll +..+Cly o= | < (3.13)

I e m
c‘lr,‘,ll.n--u_'_ C;}'lh“” = +£*:r}.‘n-l-li = f(»“‘}

-

y+y=e" (' +x+1) TeHIAMAHH e (9.13-pacm).
Eypin, Y6y jaudeperiinil TEHrIMa Gup wuHcaH Gyamaran KO-
duimenTIapH Yarapmac HHIHIIH renrnama 6yaHb YHUHT FHI TOMOHH (3.4)

kypusmmra ara s @ =2, p(x)=x"+x+l anumm = 2.
Appan GMp OKHHCH TCHITIAMAE MOC Kellysdl yMyMidt e

AHHKTAHMES
y'+y=0,
k1= 0 XAPAKTEPUCTHE TCHITAMIHHHT M3 AAPH
| i3 I i3
r=1.5"73 A acocan GHp MAHCIH TERTIAMATA

MOC KEIYBHH YMYMHi CHHM AHMKNBAMEHI

S N3 e 3
y,=Ce te’ Cll:nb—z—.t-l- SN
a4 =2 coH P,(x) XapaxKTCpHCTHE TeHTIaMaHnHT  HIIHSH
3.5) dopmynara acocas GownaHrHY TeHTaMa-
fippary KypHHHILIA HianaiMnd

MonoMHKH
GynMaranr cababmm (
HHHT Xycyenil equMiEHE Ky

7=t (Ax* + Bx+C).

T (hyHKIHAHHHT XOCHIRIAPHIH ARHITATTMHE:
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l

|

E= e‘i’{l.-h+ B424x +28x420) -
Lii:z;+w:+4&+44ﬁ+¢m +40)
F=e J&Ed+24ﬁx+l23+3a{x"+ﬂﬂt+ﬁ%‘
BA ¥V wyy -
s YH uonanapun Sepunram Temrmamara kviinG ma ¢ ra
o 1?:: Kyliunary aiinnarra sra O¥namis
F A 12B+9A + 9B +9C = o' 4 x4+

Yiaan A, B, C ko
F AT ¥ HHCHTAAPHK a .
IA=1244+98=1,124 +Im+gli':= Imm,w.a.mm;

A:l.EZ—_S_ C= 17

S s
THI XYCYCHIl e9MMHIE TONaMu3
J=e" [l.r" -2 I—?)
Eepnmi Te}Ir‘f e .
TAMAHHHE YMYMU eaumi Kyiinoars KVpunnia 6V anm

Y= +F=C|Eﬂ +E.5[C2¢c}5—{ix+€] Siﬂﬁ r}"'fh (l 2 2 +1TJ
2 2 Rl

r‘l

e X —=—X
T#TLAB THIHMAMA en, y 27 Bl
» LCHITIAMAAH aHANHTIHE H?F}THH
>> dsolve('D3vva(eAdH iy (A lllﬂﬂ' EUAMMY
ans = (D3yty=(e’2*)*(t"2+1+1Y)
-0%e" et 2t e 25 D
" 2"+ C 1 *exnl- ‘
A{lﬂ]*tﬁcj*ﬂpflfzit}kcﬂs{ if.&‘}ﬁ[[;lg}?:r[ t}-i-cz*f};lﬂ]jltquln{‘m*i

P g (== [fawi Tosl imraies —
DeQ g RAA, B o
b
g
2
1&%
1
LR
y,
— 00O
“ﬁﬂ " .
1 2 3 '] 5 [ -;_-_"l"_i_w

9.13- e
PaCM. ¥"+ y=e""(x" +x+

1) renraama evisinnnr rpadien,

haiin XOCHIT KHAGMH3

2. TenraamMann commn Yy GHunan evH yayH m-
function dydt=dtlO(Ly):

dydt=zeros(3,1);

dydu(1)=y(2);

dydi(2)=y(3);

dydi(3)=y(1)+expl 2E (A2 1)

Hurrerpaunain uuTeppati sa Gouianri mapaapuy Gepnl Tenrnama-

HH SHAMMI.
>> y0=[-0.1 -1 1];
>> tspan=[0 15];
> [ty ]=ode45(dt10' tspan,y0);
== plot(t.y(:1))
3. Tenrnamann Gomnauriy WapTia
cHaMH3
== y=dsolve(’ D3vey=(e/2* )1 2+ . 'D2y(0)=-0.1. Dy(0)y=1, v(0)=1")

— Gherden 2o e M 2 e M3+(5/3%e 2+19/30) exp(-tyH13/3%¢"2
+11/30)*exp(1/2*1)*cos( 1/2%3 1/2)%)-1/30%(30%e 2+11)*3%(1 12)*exp(1/2%1)
*sin( 1/2%37(1/2)*1)

>> Funmun Maple nagernra yTEasu

pra acocan AHAIMTHE KypHHHIIIA

6 Kynail KYpUHIILEG KEATHPAMHY

1)
2 2 1] [:I.
o TR A ey A L (4 |13
=—¢ +ettet e —— " cOS| =
y= ru.*+¢-r+ef+.r..r+[3+me H5 0 :
)
3 P R
1(3{]5: +![}3[']c[*lﬂm S
i =
2-mupena.
4y =x" rermmanan edmt (9. |4-pacm).
XapakTepHCTHE TEHIIAMACH
Fep=0 tkn r (Pt 1y=0 aind,
VH ¥ +J' =0

={, r =~ WIAHAPTR 3ra, HIYHIHT ¥

oy r,=0, 1y y
; YT edHME KyiHarita OynamH

G KIHCIM TCHPIAMAHIHT WM
y,=C,+Cosx™ C sin x.

= () cOH XapAKTEPHCTHK TEHIA MAHHHE OLIH

FH KYPHIIILA H3AATMI3

Gabnu xycycHil eHHMHN Ky
7= xe"" (Ax"+ BY +Cx° +Dx+ E)

KN o
y=(dAr + B! +Cx D" + Ex).
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¥ d)}rnxfmnmmr XOCHAATAPHHI aHMKIATIMIY
=2Ax" +4BC +30 + Dy + E -
=204x" +12Bx* +6Cx +2D
=604x" +248r +6C

4
YAy uhozanapuu Gepiran Tenrnamara kyiinG kyiinzary airm-

-~

1= =1 =1

¥

S0AX"+ 248y +6C+54x* + 485 +3Cx* + Dy + F =y,
iﬁm-a:l A, B, C, D. E napwnr KHIMATIApHHT anninadivm
=1L 48=0, 60A4+3C =0, 24B+2D=0,6C+E =0,

I
A=g, B=0,C=—4, D=0 E=24
Ly mait kunnG

245
V=2x'—4x' +24;

Ba TEHIIIAMAHHHT YMYMUiT eanmuTa 9ra Gynanms
ry=cC +C.cosx+C, sinx+-:_:.t’ —dx' +24x

MATLAB tsummaa eanm
1, Tenrnansanm ananimx KYPHHHILIA euanms
=> dsolve('D3y+Dy=t"4")
ans =
1/5%145-4%173424*¢+C1 HC2%cos(1)+C3*sin(t)
E .
"-IH:HHH Maple nacrypu épramsna OHATAANH KYPHHHLITA YTRASAMHS:

Ir )
}~5——4; +241+Cl+ C2eos (1) + C3sin{y)

Tenrnasanu commy

function dydt=d| l(z;:;'? OIIAH edmuT yuyw m- haiin xocun KnnamMms
dydt=zeros(3,1);

dydt(1)y=y(2);

dydt(2)=y(3);

dydt(3)=y(2)+(t.°4):

HH eyaMus,
»= yO=[-1 -1 -1};
“dspan=[-3 3];
>> [t,y}=oded5(dt11 tspan,y0):
>> plot(ty(:, 1))

=2

B 90 few el i jire e
DES kA2, BRD
il ——— - - . . -
_I_.-"'""\._
100 F d E
woa | 4
[ <] B
apar / /-
200} r_-"r it
o—" :
WS A R

9.14-pacs. 1"+ ¥ =" TeNraaMa eaMMIIHAT rPaGuIH.
Tenrnamani GOMAHTHY IWAPTAAPTa ACOCAH AHAAHTHE KVPHHHIIIA €93~
M3 .
== l\fc{‘DSy+I})r=l’\4','D2}r[ﬂ]-=-l, Dy(0)=-1, y(0)=-1)

y=1 [5%175-4%173+24%1-2+cos(t)-25%sin(t)
Esstmuit Maple naxernra yrxasu® Kynait KYpPHHMLITA KeTTHPAMIT3

! -
y=L g + 24t~ 24cos () - 25sin (1)
5

3-mmcon

Y =3y 43y —y=2¢ TEHITIAMAHH

Eustug, o= 1 was 1= 37+ 3r - 1=
Kappamu WUIHIH Gyarananri cababnn TeniTaMats
Kyftaarn KypHHILIIE wamaiivms

- or

y=ace -
¥ (pyHKUMAHMN [T
7= (ax’ 4+ 3ax’ )’
7 = (ax’ + 6ax” + 6ax)e’

7 = (ax’ 3 +6a)e’
* = (@’ +9ax” +18ax :
A ga ¥ mdosamapuu aacTaalKn TeHrIaMara |

TiMaTHHN AIIKIaHMHI

eqnu (9.15-pacs).
() XAPAKTEPHCTHE TEHINAMARNHT ¥4
{HT XYCYCHIl edHMUHH

dpepentanImimi;

=4
Awmirasran Yo ¥+
Kb Ba HATHAAHH &' I'a KiCKAPTHPHO @ Kl
|
-7 =—,
bp=2.4a 3
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__M

Ve(C+Cx+C N
DS ﬁj‘muu )€ Ba TeHmaManHHr YMYMHIT cunmB Kyitnaarn
P=(C+Cx+Cx)e + -;.r"e' :
~
T?TLAB THINMIAA esnin
- | CHIAMAHH AHATHTHK KYPHHHILIS eqami:
S 3 evamus
il y-3*D2y+3*Dy-y=2*exp(1))
1/3*1"3%exp(()+C] exp(t+C2%exp(1)* " 2+C 3 exp(1)*t

Excn oaarary k¥puHmmaa l{;—‘ +Cle' +C2e't* +Cle't
2. Tenrnamanu comwny ve
a0 ali <
i dydtqinz(t,;;; ¥ DHAAH eyHwl yayH m- (aiin xocun KAaMH?
dydi=zeros(3,1):
dydt(1)=y(2);
dydt(2)=y(3);
Iddydnfz F=3¥y(3)-3%y(2)+y(1 )y 2*exp(t):
HTCIPa)
- E?auﬁr AL HHTepBaTH Ba GowsanTHy wapmiapan Gepub, TenrmaMa-
== tspan={-3 3};
== y0=[0-1 1];
>> [Lyl=oded5(dt]12 tspan,y0);
== plot(t,y(:,1)) e

m
DERa yAr, pp~

(]
getid

b S

s

A5 - X 0 j
-} & - ] + I, !

9.15-pacm. V" =30"+3y' = y=2¢" Teuraama evnnsr rpatpnrin.
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3. TeurnaMain GOWAHIIY WAPTAAPTA ACOCTH AHANHTHE KYPHHALILA

CHAMEAY
S>> y=dsolve('D3y-3*D2y+3*Dy-y=2*exp(t),'D2y(0)=0, Dy(0)=-1,

y(0)=1")
y =l.I’3"l"3“'exp{l]ﬂ:xp{ll'l*.’nf!*ele)*t“E-E*axp{l]*t
s Maple nakernra §reasn0 Kynail KYpRHIIIra KeTrHpanis

]
: 3e'r
= +¢'+—2——2c’.r

i |
Y —

4-MHCOIL
Yy = 4 e+ cosfix rerraavani esnm (9.16-pac).

Po1=0
XHPARTEPHCTHE TC

HHHT YiIyH
y=C,e'+ Ce*+Ccosxt Csin x.

Xycycuit canmun Kyinaarm (hopmysara acocaH HINAIMI3
y=J + ¥, + 5

Oy epaa
7 = de™, 7, = Be ™, ¥, =Csin P+ Deos fix eaumnap

' —ypme®, Yy —y=e, "= y=cosfix.

TEHIAMAIAPHHHT MOC XYCYCHH ednMLapit.

77, 7, 7 xocnmanapmm aHRKAAAMN3 Ba YIapHIAT Fie Voo ¥y mwihona-
—y=e™ ¥ —y=e " =y =cos fix remmamanapra Kyimo

KA

rrama r,= 1, r=—1, r=i, r,= - HIAH30apIa 373, uy-

naprmi 3
A, B, C, D napumnr KHiiMariapuin aiH

= t =k = )

A=
a'—1 a' =1
Bontnanriad TeHIaManuir yM
Bymaam
}'T' , ) +H-;r +l' (Lt} E‘mﬁ-t
y=0¢" +Ge +C, cosx+C,sinx+— 37 ﬁ'_—-l~

MATLAB tHznsMiiai eqHim
|. TenrnaMaiH aHanHTHK Ky pHHHLLIA CHamMi3
>> dsn!vc[‘Df#y-yrrcxp{t}mxp[—tj*-uus{t‘,i'}

ans = =
-1/80*%(30* exp(-2*%1)+3 0+3 7*exp(-t)*cos(t)+ 20% t‘fxp[*l"!lH 4*%cos
(t)"3 *exp{~l}-exp{-t':*cus{i“tlfzﬂ‘t*sin{l}*exp{-t}—iu*t}‘cx p(t)+C 1% cos(t)

+C2Esin(t)HC3* exp(t+Ca*exp( )

Fxn -
-1{3{1&"*”+3ﬁ+37=‘*"um(rj+zum"l" +4cos(r) e —e' " cos(31)
+a0rsin(1)et ™ =200 )¢’ fﬁﬂ+flmﬁfr]+fzsin{r}+f‘3c' +C4e™"
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2. Tenrnamanm connm
fimeti cya Gunan ey
ion d}'ﬂtﬂdtﬂ{trﬁi AN UM Yyl m- afin Xocur Kinamis

dydt=zeros(4, Iy;

dydt(1)=y(2);

dydt(2)=y(3);

dydt(3)=y(4);

dydi(4)=y(1 rrexpitiexp(-t)+cos(t):

HTEerpaLIam u
HTCpBan
HM egamua, H Ba Dounanriy waprnapuy Sepub Tenrnama-

>> tspan=[-3 3);
;} E'Oﬂ[-m 11 -1;

> [tyl=odeds(dt13', :
>> plot(ty(:,1)) e b

>

bart fee s o

i

DISUB A AR, B 5~

9.16-pacm. - y= g 4 R i -
¥ € cosfix Tenranma enmmununr rpadurn.

3. Tenrnmamany Gownanr
CHAMM3 H' WAPTHAPra ACOCAH AHAMHTHK KyPHHHILIA

o> y=dsolve('Ddy-y=¢
D Oy e B, Pyl
y =-1/80%(30%exp(-2*1)+37%¢ '
y: E l‘p(-t i )
ﬁﬂg mzﬂ'r*exp(-z-mzmsin{t;.-p:,]"‘“‘mﬁg_‘;gﬁ;l :m(-ti—fxp{-t}*
sin(t)-5/2*exp(t)+2*exp(-1) plt)y+3/4*cos(t)+

132

Ewyan Maple naxernra §rkasnG y/ait KYpHHHINT KETTHRAMHI
y=—1(30e" +37¢" cos (1) +4cos (1)’ e =" cos (37) + 20

+20sin (1) +30=200)¢' /80+ Eﬂfm + l IE':U) -5% +2e

¥4y = 1gx TCHITIAMANN CH (9.17-pacm).

ik () XQPAKTEPHCTHE TEHTIAMAHWHT WILTHIAAPH =0 =k r=—1
Gy aranmmrn cababan

y,= 1,y ,= 08X, )= sinx.

LElysmHr yuyH yMymHii cuus Kyt KypIHHILR Ginaamn

y=C+ Cgosx+ Csinx.

Vixruépwit JOUMHIIBPHHHT BAPHALIACH yeymi Gunan Gepuirat Gup
ey Gymarad TEHIAMaHHHT yMyMiT EUHMILHH TOTAMII :

y=C/x)*+ C,(x) casx+ C,(x)sin.x.

C,(x) G2 G (pymKuHAASPHI ARHKIAN YIYH (3.13) cucrema
Kyiinzars KypiHHIa S3unam

C’,' -I:(.‘,r cmx:I-C,' sinx=0

-G sinx+C, cosx =)

~C, cosx—C; sinx=/gx

MickHHYH TCHIIAMAHIHT HEKANa TOMOIMMHHH §iN X T2, yIHHH TeHITIAMA-

Wi cOSx Ta KynaiiTHpHG Ba ynapimn y3apo kyum6 C," nu anuKnaivm
=—sinx.
M ciHiMm TCHIMaMaian C_,' HH TOMAMHI
¢ gin'x

COSX - '
Bipstati Ba yUHHH TenrnamManapun yiapo k6 C, aHuiaiMis

"= g X,
ﬂ;::mrau yHal TenriaMaTapHn WHTErpaIaiMH3:

C,(x)=-hcosx +C,
C,(x) =cosx * C;
=ginx=Inf [f..[,.f)_!,c
C, =sinx—Infg| 5+ '
6y epna C,, Cy €, — pxTHEpHil ToMMHiIap.
Ilymait kim0, Gepnnran Gup HKUBCIH G smaran TCHTIAMAHIHE YMY=

M eapm Kyiisaari KypHHHIa Gy
(§+%]+C, cos x+C, sinx+ Es

y= —Incosx—sinxinfg

" Gyepna €, =C +1-
133




Bl

3. Tenpamalii GOMAARTIN IAPTIAPra ACOCAH AHMIITHE KYpHHHILE

T"T?TLAB THINMUAA ey
i o
g = “ " > y=dsolve('D3 y+Dy=lan{t]".'DIy{ﬂ}=» 10, Dy(0)=-1, y(0)=-1")
12-log{cos(t))-si g y = 10-log(cos(t))-sin(t)"log((] +sin(1))/cos(t))+9*cos(t)-sin(t)
kil (D)-sin(t)*log((1-+sin(t))/cos(t))+C1+C2*cos()+C3*sin(t) Eusnsmin Maple naxerura Frrasnd Kynail KYpHHHILITa KETTHPaMIT
y==10-log (cos(r))—sin [.l'}]l‘hg(l:x?r[;)]‘l' 9cos(t)—sin(r)

erpnsaan oiaamanmm

!
>3 -lﬂﬁfmsfr]}—sin[r}lng( ]+r:| +C2cos(r)+C3sin (1)

cos(s)

2. Ten : .

mﬂﬂtiﬂﬂl;?jtr:d‘:?:f" yeyn ity et g (i RO kAN 0.4, Teurnavanapin ennia inline—gyn

dydt=zeros(3,1): L MATLAB Toansiaa  (ywuman inline=¢mxiut CHOATHAR TAKIRM

dydt(1j=y(2); . ML MYMIKHE, MACANAH 3

dydi2)yy3); g SW=5=7

ydt(3 )=-y(2)+tan(1);

HHTE—'?‘P&HJJB;.L m.:;t:,;m ymicann inline—giyHKiAra afizasTHpII YHYH Kyl Gyiipyraan
HH esamms. 1 Ba Soummanriy maprapin epub, renrnama- (poiinananastis (9. 18-pacs).

>>y0=[-10-1 -1]; == f=inline(%."2/2-x. ~/d')

>> tspan=[-3 1.5]; =

==t }’]$e¢5 ?]’ : Inline function:

T p-l,.m_{[ w6 1:';: dt14' tspan,y0); %) = A2/2-x. "/ ¥

>= Py Appctanran inline—@yHEAINNH MATLAB wnnr DOUIKA cl}yﬂgxnm:-

" X X

' napw KaGn (hoiiaananii MyMKHI, aacanan ammornran S {I}=-1__T

inline—¢hynKapAHnir rpaduritn KyHiaarnaa KyPaMH3:

== ezplot(f,f-2 2])
pr——L

DR VAS BRT
wigaa
——— |

e T T [
oy

A3/2x /4 ynRURRANAT rpadmin.

9,18-pacy. f{x)=x
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bomnasrmy sxumnam
i chdatina x"=1 un onnb fix
HONMEN XHCoBnaiism Six) pymKIATIHT

>> fzero(f,1)
ans=1.4142 -

- :::TLﬁB Aa inline-dynkums xocwn kummrangan kefiun dakar wi
i .Elaﬂummaucammunﬁ Typaun. By #uxatian y xocun kaamnrangan
i, JOHMO (KEHUHIM MU CeancnapHia Xam) cakmanu® Typysun m-file

YHKUMSaH dapk wuame. Afiunkca inline—(yuxunanapaan anddepen-

:ma:f TERIIAMATAPHHAT YHI KHCMEHN K¥peaTHIL oiimanammm Kymail.
Wcas,

, 2
y'==—ytx y(1)=0, x€[1,1.5]

Kowmm renrnamacuum eqppr

Eumin.  Jlndpdepeniman reurnamana y /
— PHHIC YHT KHCMHHH KYpCarTHi
YuyH ml:ne—t?ynmmma (hoinananamus (9.19-pacm):
>> fun2=inline('(2/t)*y+1")
fun2 =
Inline function:
o Run2(t,y)=(2/) v+t
=> [TY J=oded5(fun2,[1 1 SLO0LD

T = 10000 1.0001 1.0001 1.0002 1.0002 1.000

. d ! 0005 1.0007 1.0010 1.0012
1.0025 1.0037 1.0050 1.0062 1.0125 1.0188 1.0251 1.0313
1.0438 1.0563 1.0688 1.0813 1.0938 1.1063 1.1188 1.1313 1.1438
1.1563 1.1688 L1813 1.1938 1.2063 1.2188 1.2313 1.2438 1.2563

|.2688 1.2813 1.2938 1.3063 1.3188 1.3313 1.3438 1.3563 1.3688

1.3813 1.3938 1.4063 1.4188 14313 |.44
; ’ " 4438 1.4

Y =0 0.0001 0.0001 0.0002 0.0002 0.0005 0.

0.0025 0.0037 0.0050 0.0063 0.0127 n‘uéaﬂﬂguﬂﬁug;gsﬂhugzﬂ
0.0612 0.0761 0.0915 0.1073 0.1237 0.1406 0.1580 0 (758 0.1942
0.2132 0.2326 0.2525 0.2730 0.2940 03155 0.3376 0-3\‘.50?. ﬂ.3334
0.4070 0.4313 04561 04814 0.5073 0.5337 0.5607 0.5883 0.6164
(.6451 0.6744 0.7043 0.7347 0.7657 0.7973 0.8295 U:Eﬁ23 ﬂ:ﬁ?‘-’i?

0.8871 0.8997 0.9123

== plot(T,Y)
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9.19-pacm, y'=2y/x+x TeHraamMa eqMMIIIIT FpaguTi.

Omnral HATIKANAPHIHT TYFPHINIHHN Gepuiran TCHITIAMANH AnAi-
THK it§n Gunax eand TexmHpHd KypamMus (9.20-pacm):
>> y=d50iv¢{’[ly~——2*yft+t'.'}r[ 1 =01
'-I’I' —
t"2*log(t)
== t=1:0.01:1.5;
>> y=t.%2.*log(t);

>> plot(t.y)

b pm opes sl Dee Dreen B
DEEa NAASs BRD
\ —
1
1
(1
llr
a7
[ 14d
af
i _
gt __,f’
g ,,
21 = .
__-f- @ " " i | r—
i TR 1F a1y Al M 1 %

9.20-pacm. 25+ TeRrAAM evmauHnr rpaguom.
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Onunray rpadmk 9.19-pacmaa T 1
i pac k¥pearnaran rpadmr Guman Gup xui,
|

Arap sapyp ¥
JIicd CYHMHHHT 4 22
TAKKOCHA0 KYPHILHMIT MyMKHH! HpEM HyKTAnapaarn giiMaTiapuan

=5 =
'I_-_—
1

>> y=1."2 *log(1)
X BOB. KYEI XIEMEHTH

}' E —
0
>>t=1.5:
>> y=t.2 *log(t) 10.1. Kyém Garapesncura ira GYaran MEKTP TALMEHOTH THINMILIA
y= TVpT TAKTIN KVTAPYRUN KERTINK HMIYAaLe VIFapTRIr
31e9 XapakTepHCTHKAIAPHHIET Tabuuil EpUTILITANINKKD  GOFIHKTHINHI |
s XHCOBTA 0iyBHH KyEL MEMEHTHHIHT MATEMATHE MOIECTHHI HINAD THRHI '
ga Kyéur 20eKTp CTAHUMACH, KiTapyBui KEHITIHK HMITYIIRC yarapTRH4H Ba "I

AKTHE IOKIAMANH ?‘] MuHTR QITYBUN TOKAN ERTP TABMHHOTH THIHMHHHHT

MATLAB-moaenntin KypHiHi KYpuG unKaiImk.

AnbaHaspil IHEPreTHKAHNHE pajl wunnG GYAMBIANTAH  KaMHHINTH |
anbatasiii SHUITH JXHPANapHHIHE kamafinG Gopuum Ba yiap CRIIrana i
arpoth-MyXHTHHHT ndprocnanmumvmp. Uy caBaban Kkeitnurn VA ARIHK-
napaa MCpreTHKAHH PHBOFKAAHTHPHIIT fiyHaTHpUATaH  ANBTEPHATHE |

JIHEPreTHE JacTypiap naiino 6YmM.

Kyéw sHepreTHicach (Exkn resmoIHep
AOTHK TO38 TYpH CHipaTH/a JKAXOH IHEpPreTHE
srannab Gopmora. Jlokan oGBEKTIAPHH TABMIHIAIL YHYH My pKRLIAHTAH il.

Ky B2aTH 0.1-10 AW Gynran KHUMK KyBBATIH reano Kypuisanap uan ‘

GHp KATOPAA, XOIHPIH BAKTA kynsarn | MIV pa yHASH opTuk Oyarau ca-
anapn naiigo \

reTHka) 2HEpreTHRAHIHT IKO- |
GosopiHN IHULIAT Ounan

HOAT WIGKTP TAPMOKIAPHTA YIAHYBHUH Ky&ill NEeKTP CTAHUH

GYAMOKI. |
Kyém 2exTp cTaHIMACH Ba caHoar MEKTP TAPMOKIAPHHMHT Gup- I
Kifu KypraMazapi
|

FANHKAA HUIAIHHE TAHMHHITL YuyH Maxcyc yarapT
qapyp. Byuaail Kypuima cHaTHAR KYIUHITIEK xonnapaa axrus Goui-
KAPHILYBHH TyFpHIarAiaapian (ABT) (poiigananiiiaii. YaapHUHT Y
qHEHII XapaKTepHCTHKANAPH anekTp IHEprHAHHHT cutpatn  Byiinia
JamoHaBMil CTAHAAPTAApra moc OymmuiM xepax. ABT TecKkapi aHoOa- I|
au IGBT tpanancropiapia Gaaparan y4 asann KYIPHK CXEMacH |
Gyitnna Gamapuirall. YVHRHT KHpHIHTE kyTapyBsin lfn:HrJum-HMnyuhc |
yarapmac Ky“anmm yarapriasi (KKHY) opkann Ky&u Garapescuian - I
I

Kyunansi Gephiann (10.1-pacm).

—— —
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g 8o =
E [ . = é
] No 9
ci c2
ABT | L] gxav [ L | Kyem
-~ —{Carapencn

10.1-pacwm,
i u-;nu ?;:;:: :n“l:upmyu-lu TVFPHAAIIY Ba K TAPY BN KeUranK-
YUIARum FIrapricnanra yra Oaran gyem viexTp
CTanuuscnunnr Gaok cxemaci,

€ Garape
Ha:mlfyﬁ_ﬁ']‘ ,,"H:z::mmr HHKAILIHTA KHUHK CHnM xosaencarop C/ yna-
TAPMOK JTHHMS gyuaifim ynanamuran C2- ROHACHCATOP TALMHHIOBYH
g HHHHE aMInHTYa KufiMaTHAaH KATTApOK Kyuna-
" Ue =kU |
g:fcpﬂahl,zsﬂ,i om
Kymaam 10 PP MILIBLIH y iyt C2>>C/) 65amunn Kepar.
P ———— AR KATTA KYEII SNCKTD CTAHUMANAPHAA K TapYBIH
KeTMa-KeT ynaura YITApMAac Ky'nansw yarapriuannapusas goiiaananimm
THARNA KyEm M KYCHI 37eMEHTHAPHHHAT COHNHA KaMaii THPHLI Ba Ha-
il H?HMHP CTAHUHACHHUAT ymymuil doitzans wm koaddiuumen-
YiaHras i{lf.!;{‘? MMKORUATHHN Gepamn. Kyéw Garapescusmnr aukpmmra
HHHI exeMacy 10.2-pacwua kenrupuiran

(10.1)

R
r—{__J—

F.H'T"‘_i.&-—r
* iu =

I\NP! b2 JKD3 A pa .

o L

;.r — L —

*l Wem |-

10.2-pacs. Kyémr Garapescumnur augimsira ynanran KKV uunr cxemacs
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KKHY Hisr Sukiumiian Ky-IaHnm YHIET KHPHIIATH Ky'4iaHui-
nau karra 6ynaan. ByHra HHIYKTHE M1EMCHTIAPAA JHEPIHANHKD Tinnann
WAPAEHH BA IHCPIHANH YHKHULLATH CHEHMIA Y3aTiil AapaCHIApHHH BaKT
Gyiinua GUp-OUpHIaH ARPaTHIL iTyaH GuNaH HPHITIIAIN.

K¥rapysay yaraprend TYPT TakT/ kranG Gamapuiran, SeHH TYPTTA
GHp TAKTIH KEHIMK — MMITYABC Y3rapTKHIaph napaiici ynauub BaKT
Gyiimua  T/4 ra tenr G¥aran cumkii Gunan sunaivuap, oy epaa T -

KCHITIHK — MMITYILC MOAYIATOPHHHHI JABPH.
10.2. Ky seMenTHRIHT MATEMATHE MOIEAN

AKTHE IOKJIEMAra HILTOBNH KY€l 3NeMeHTHHHHD (K2) 3xBHBANCHT CXe-

sack 10.3-pacmaa xentupinran. Huku dhoToapherT HATHAKACHAR XOCHA
Gy nanuran ToKnapun KypHo quiuG, Ky&t Garapescniat ONHHAIHIAH MaKk-

cHMalt KysBaTHit Gaxonaus MyMEiH. [6]
Tynkun ysymanurn 2=0.2-2 pm Gyaran Hyp TabCHPHIA KyelL IMEMEHTH

HYPIAHAM BA YHWHT P- YTHIIH OPKATH TOK tozara kenamm (10.3-pacm):

'ffT + I;{q’l'“'-” + T

69 lEZD | Ry

10.3-pacs. Kyém yiesenvinmr IKBHBAIEHT CXEMACH.

Lot
I=] [e“’ —l)—.ﬂ.. (10.2)
epaa, Is — acocuii Oymaran TAIYBIHIAPHAHT TOKH (T¥iiHHpL TOKH);
1 exp(qU/RT)) — acocHil TAIYBYRIAPHHHT TOKH: Iy — Gupaamun oro-
TOK; g — SMEKTPOHHHHT 38PAIH, MOJLyih Gitimma; U — yruuHanr TVFpH
fiynammmary cnu; T — Xapopar.
Haean ky€uw MeMEHTHHUHT ROJTHT-AMTIEP XapaxkTepH

(10.2) Gornanmul Gunan TaBcHIaHAL. .
MCW cepusilii KyBBaTH 1200 pa xyumauuum 12V Gyaran Kyg£m

MOIYNMHHHT  BOJIGT-AMIIED XapaxkTepHCTHRACH (I arp YHIHK) Ba KyCm
JeMEHTHHHHT EPHTHATAHANIH E=1050 W/p’ Gyarannars loxi1aMaia
COMMIAMMIAN KYBBATHHAT KyWaaHiiira GopauKIRK rpagmru (P/E0-3rpn
qramk) 10.4-pacmaa KelITHPHITAH. Pac
aiieMeHTH/IAH ONUHAHIAH MAaKCHMAR

cuxacu (BAX)

kyssar BAX HUHE @ HYKTAcHra
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(T=7.06 A; Up=17 V) 1¥pu wenamn. Arap GOmKAPHIN TIINMHHHNT @1
VOPHTME il HyKra joumo BAXuunr a aykracura TYFpH Kelagnran
Knand tysnca, KKHY mnr HHEHIUHAArH Ky4namin dakar ukkuTa na-
pasmeTpra — Supnasan GoroTok Ba 0KIAMA Kapuiinrura Gornuk 6¥aaum,

Mororoxk (1 o) 2¢a, ¥3 nasbarina, kyEum aeMenTHnnr EPHTHITANANT WIS
(E) Gornuk

.y
‘rm:'EI“ (10.3)

By epaa. o — ky#umr aeMeHTHIHT typura Gosauk OVaran nponopuso-
HAUIHEK koadpmunenti,

: / B, W

f 0y 40 L for ] fooo

10.4-pacs. Kyém MM}'JIIH;IIIII' XAPAKT CPHETHIRIA PN
(a—BAX, b - sorTamana COMMTANMTAN KYBBSTHHUT EpUTIarainecka
2 Boramsanrn),

Kyé&m onementunan ommaanran maxciman KyeRaum 10.4-pacy Ba

(10.2), (10.3) wonanapra Mysodmk xomna POU) dyakumsmm MAKCHMYMTA
TALKHK KR B0 SHnan aHnKTam MyMin:

dP e (qU E
E=:‘,[r” -[—‘;—ifﬂ]-]J-E:n (10.4)

Oy epaa, Up — monymamar amicrm KYBBATH MAKCHMAN KuiiMatia apuiua-
JTMCAH WO KY4ianm,

Ky€m Garapescuian onmmaguran makeunias KYBBAI Ba EPHUTHITaNTHK
Opacuaars DOFIBHHEII O1mi yuayy (10,4) nponagan Up un anmknaiivus
Ba (10.2) ndonara xiamms,

MCW12060-12 xyém Moy YHYH ONHHATHIAK MaKCHMAN KyBpaT Ba
CPHTHATaHIINK Opackiart Sornammy 10.4.6 PACMIA KEITTHPHATaN,

HH
10.3. Slcen Hﬂ’ﬁﬂl KoLK TOPHIIHD GITIMAT KHAanru

AHEKIAm

H mynara [1] aco-
Kyt paanatiscHiiHr HETCHCHBIHIT KYHUIRTH hopary

can xpcobnamanm. L
o e ‘ érran

Oy, epaa H,, H - kyéw pa,mmﬂﬁcmumr rOpHIOHTAI 103413 TymagT

""?"F“!!Hﬂ Tﬂpl(;m'i;:l THLK I FTYREIEAPH, W'sf:l:}‘;mm
(TL) — KesTHPHATAH THIL (cHHrHpnin) Xy

P (10.6)

1= (1—&)py

i, BHp, HEKH, Y4 Bd TVPT KaBaT m‘hnzf

p, HHHT TakpubuHil KufiMaTIApH MOT pa

d

(ra)=

p, — midhchys Kairrapmu XyCcych

Ounad Konnasnrag THIUMAAp yHyH
CHI;

sy 0,16, 0,24, 0,29, 032 raTe )

@ — CHHEMPYBMH TUIACTHHAHHHT ityH
CHATH

a=0,94+0,95;

T— ¥TRa3HIL XyCyCHATI o p
rnu'x-:;n,uﬁm §FrEasnLll XyCyCHATH

aTHpPAATAH CHEFIHPHIL XyCy-

T — orHIHILH Xpncobra oiMa
r
butra wonnama yayH

1-p (10.8)
% 14p
- *(8,-6,) (10.9)
1 Slﬂ'(ﬁ'z'ﬂl]-q-fgn 3 ]
P=E m ;g'{ﬁz-f‘ﬂ,,
i, 5111'9; {Iu‘lu]
;1_ siné,

o KypeaTkiaapi

Gy epra, - n,, n,- CHEIAP sy yaraprupnui) GypHakaaps

i (TIYHAIHI
8, 8, —Tymum B3 cH
(10.5-pacm).
Arap | myxnr xaso Gynca
Ky peariuan n,= 1,526,
T, — thakar crHTIHPHITHH XHC

| oAMHAITH, WIHIMAHHHET CHHAHPHIN
n =
I

XyCyCHATH

oGra o1yBun JTRAIHI (10.11)

T
=€ =
O Spom, L~ mmmbt g w}[ﬁ'ﬂlluﬂﬂﬂl. gm .
K — mismanmnsy H}pqu}'l‘_!..[m!ﬂ'l'lpl'llll KO
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10.5-pac. Micwu syxur HErAPACHAA HYPHNHT CHEIIH,

B FETIS
e mm Kyucusnasrupmn  koodpuuserntn — K #unr wuiiMari
(pasrens) wmma yayn ~ 0,04 sy - JaH cHpaTH mact

(Awmn) wHma yays ~ 0,32 s - cd
yuyn L=032 s, K=0,161 sae! . FEOW Opeearn oliny Smmany

Moc pasmuaa o =
=004 Bll;m;ﬁuaramu 0,94 , p, = 0,16 (6up xasaran xommama yuyn),
7B i apHi (10.7) ga (10.62) nonanapra k¥iinG, xenripha-
CSHHEDAMPHUL XY CYCHATH yyyn KyHUIAr Tesramara ora Gynamus
(ra)=0,901 =p
4 I+ (10.12)
(1)m
) dm.uam:n: :b KATTANTHK KyilHaars HHCOATIAN AHMKIAHALH:
R, =;:-s_HL= cos(ip— B)cosd cos w+sin(p—w)sind
Iy COS (pcos deos w -+ sinp sin d -

Oy epa @, 0, -
iV, ~ KA B3 FODHIONTAN f03aNap YuyH Tymmm Gypuakiaph;

n
k
10.6-pacm. Knna ga ro
Fumm;;p'::‘:m:f; ::‘Ijl'ill KYEm Mypuimnr Tymnm
¢ ~ HOHUHAT kenrmurn (Gaproua yuyw @ =40,4°);

- Kypitadrran rexuenmnx
Ba
IKHAIHIH) opacuiary Gypyak; fopisonTan 103a (KOMAEKTOPHHET

& - orun (KyEwmimr Gypuax XomaTH):

0=23,45%; (3 24+a
Apo0~—s (10.14)

(10.13)

N — fi KYHHHHHE TapTb pakamu:
) — COATra MOC Kelynun Gypuas;

w= 180°-15°
T — CYTKAHHHT COATIAPIATH BakTH, X (10.15)
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Llynaiil kuau6, KYEm paauaAacHHIHT HETCHCHIVIHTH (10.5) dopay-
aanan (10.9), (10.10), (10.12) - (10.15) GornaHuILIZPHI xucobra onran
Xouna ammaanan. Y iing paKTHHRAT 0, CYTRS BAKTHIHHT T Ba Ky&ui Kon-
ACKTOPUHIHT Kusunik Gypuarn [} rapHiHT Gy RUHACHAND

§=8mzp)

Kyém koinexkTops KHATHK Gypuarn [ HHHC OITHMAN KuiiMaTiun
xicoGAANIAa HECHK cyB TasMuROTH THIHMan doftaananmu (#na 6Fitnua
anpeib-oKTAGPE ofinaps Ba CYTKA IBBOMHAR COIT 6 nan 19 raua) naspHaarm
Ky&lll PATHAITHACH HHTEHCHRIHIHHITHE YpravanamTHPHICan KHiMaTiapu

CITHHALIH. .
wa-(ﬁ]':a_i_u'zz's(frkvﬁj (10.16)

dsl k=l

Gy epna, § — finn oftnapi (anpens - oKTAOpB); k — CyTKa RAKINApH (coar
6 nan 19 raua).
FopusonTan fo3ara TYTPH Kelaqura Kydur pAIHALMACHHIHT TYFPH
Hb ea cowmnran Hd Tatki STYBIHAZPH daproxa MEXPH WAPOHTH YUyH
(mmmonuii xenmnk @ = 40,4°) METCOPAIOTHK MALTYMOTIAP ACOCH/IA

AHMKIAHN.

daprona waxpy yayH Oymy o
FOPH3OHTAN 103ara TYFPH KeJyBiH
counnrau) Kyéur paauatscs, M/

1 LIAPONTNAP XAM XHCODId OMHUTAHIAIH
finsrofiuaps GYitima ysmyMit (Tyrpu na

Hun ofinapn T2 13 |4|5|6|7]8]|9t0f1]12
KyEtn putHatiiac, | gq 706|792 | 808 | 739| 578|383 228|151
NA. Hb+Hd . |12 266|387|517| 706 { 792 | 80 i

Konnextopuuur kg Gypuart B ra GoFmMK XOJUL kyGul pagnanus-
st (10.16) Xucofnam Ha- |

CHHMAT HHTEHCHRIHIMARHE Yprada kufiMariap
Tuskanapy 10,7-pacMia KenTHPHITAH. '
Sl 10

L
"

"
pmE e g W ———

10.7-pacs. KoajieKTOpHRRT
wisank Gypaary [} B2 Kyém pa-
ANANHACHENIT HITCHCHBINTH

opacuaary Goraanui Em[ll‘,i.
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|'b

I 41615
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|
H

g,-,_(ﬁl thyscuns kyitnaarn Gornanmm Gunan mdosananain
= exp((atextex?V(I+bx+dx +fx)
Bﬂ. i % w
mmmﬂ;’;: ﬂf;rﬂhiﬁm fz;nbnd dhyirkmmaaan goiinanannd, yprava Kyém
KarTa AT Z 4
0P Kyttt oz, fraf Kyeu KoJUeKTOpH Kuammk Gypuari-
An"nan M — (hafinHn XOCHT KIIAMMA:
E"m" ROILIEKTOPI KHAINK GypHarnn xucoGmam
HTHIHEHHHH HHCOIALLHA
function S=maxins(x)
d=566;jﬁgs4?;h=n.m1 8194204:¢=0.017329411;
=-0,00014610493;¢=-0.0009964058; f=- 4 :
by 70 =-1.3104374e-07;
n=l-+b*x+d*xA2+P*xA3;
S=exp(n/m);
Yowa — chaiin caknaHraHaan Kein
3 H KMk Gypr M3
» x=Eminbnd('maxins' 0.48) YpUarnsi Xucobnaimins:
x - 3
27.5103
e n;rlf:x u; DHJ”IEHDP““:P“ kabyn wwiysun nnacramanapuauir f = 27,5
i YPHATH/A, HCCHK CYB TaLMUHOTH THIMMHIAN dofinanammy (itan
ﬂ;’;pu :L ANpenk-OKTAOPE OilNapH Ba cyTka jasomuja coar 6 pad 19 rava)
ABOMHIA KVE o *
i s ﬁ?m:-l*’ L PAIHALHACH HHTEHCHBIHTHITHAT yMYMIH KHMaTH

XI bOb. MATLAB+SIMULINK TH3HMHHHHIT
SIMSCAPE MOJIEJLITALI NAKETH

11.1. Simscape nakeTn

( MCXAHNK, THIPABITHK, EKTP Ba VIEKIPOH Kypitl-
qnratiran. Simscape nAaKETHAR HULEaTH-
NANHTAH MOAEIIAP VAUHMHT XapaKTepHCTHR pa xoccanapi Gyiinua u-
GHK MOJEIIAPra MAKCHMAA Japawaid spcpmanrriparran.  [laxeTHuur
Simscape 3.0 (MATLAB R2008b) pepcHacH GroxaapiaiHr OubaHoTERacH
(xyrybxonacs), Foundation Library Gymusmira Ba KyIHAACH MYCTARIL REH-
raiTHpPHIL NakeTiapura Jra.

+ SimDriveling — HHIMKIN 1OPHTMANID;

» SimElectronics — MMCKTPOIAK;

+ SimHydraulics - TiaApaBTHKa.

» SimMechanics — MEXAHHKA,

Foundation Library Gynmmi y3 nanbarnaa, Kyituaarm ocT GYIHMIAPHH
3 uaHra onati; .

« Electrical — a1exTp 3aHEIP Bl KypPHIMaJIAPHHHET GroKnapi;

» Hydraulic — rmnpasiik KypHAManapHHHL GnoKnapu,

» Mechanical — McXaHUK KYPHAMAIAPHITHE Gaoxnnpu;

» Physical Signals — HINK CHPHANNAPHITHT fuoKapH;

« Thermal — TepMHE KypHAMAIAPHIAT fuioiIapi.

Electrical oct Gymami y3 asGaria Kyiingar ocT Gynumiapra 3ra:

« Electrical Elements — 2MeKTP IEMCHTAAP;

« Electrical Sensors — ce3rup exTp WIEMEHTIAP;

« Electrical Sources — dnexrp INeprid nanGanapi.
Electrical Elements oct Gymnm Groknap

ymiar Tapknon 11 1-pacmaa
KeITHpMIITan.
Simcape GnoKnapHii Simulink
GYAMMHEMHT TAPKAGHIE KHPYBM
droiipanannin KepaK.

Simscape TaKeT
ManapHi mofesmail yayH MK

Gnoknapura yaam yuyn Utihties oct

MAXCYC KOHBEPTOPIAP Grioknapian
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Library: Simscape/Foundation Library ElectricalElectrical Blements

* i1

Elnctrcal
Relstance Gyrator
Ideal
}E Transformer = inducier
W wemsieguder o= Opamp
~AAMA—=  Resistor ++ Reotational Elac
i - trornech anieal...

Transtational E-
i l%‘ I H lectramachant,..
w Varlable
Resistor
11.1-pacm. Electrical Elements oct 6Vanmn Gaokaapuninr
rapknin.

Simscape nakeTHIArH ACOCHIT INEKTP BA PAAHOKOMITOHEHTIAPHHHT MO-
nennapuHi Kypud mikaiinuk. Peancrop R, konpercarop C Ba HHAYKTHRIHK
L xyhmaars uosanapra KHpyBuH napamerprap cuariia aHHKIaHaIN:

' . il di
U=R-1, I_Cdr' u-—Ldr_

Tpancdopmaums koosdduumentn N 6¥nran waean cop Tpanchopma-
TOPHHHI MOIENH KyHHIArH YIrapysuan Ky'wianHil Ba TOKIap YUyH TeHrma-
MAZIAP ACOCHAA XOCHIT KHIHHTaH:

U=NU, Ba [ =NI

Tpancdopmatopuunr  HuAYKTHRAMKNAp Xucobra onMHran  Mouenu

Kyfmaars Tenrmamanap 6iwian rapciduianam:

ol dl dl dl
= = b =1 E. ai, al,
U, L‘dr'*'”d;'”! I“a‘.‘r+Md:

oy epna, L1 va L2 - tpanciopmarop Ompramum Ba MKKHNAMUH
YyIFAMAAPHHEHAT HHAYKTHBIHKIAPH, M — §3apo HHAYKTHBIHK, .
Cop ruparop — Kyiuzarss Tewrnamanap Gunan Tascudnanysun

Y PHIIMAIHD!
1=GU,, I=GU,

148

. it HTH 9CKCH3
Mieat oniepaion Ky aiiTpriny = KysaiTHpiil machdnnmf
Gynran Ba yiaa HOUMIHIUIH Xamad yacrorasuil Gysumnmnap Gyamaiiznran
KyHalTHPrH9anp.

WSil‘l'ISl{:HpE [aKCTHAD AHOAHUNT MOJICHH HACRIIAUITHRIATAH Ba YHIHT
Kkyitaary KypuHHLLIArH COMAAIALITHPIATAH BOIET-aMIER XApaKTepHCTH
wachTa (BAX) Moc el

U=U(1-R,G,;):
Gy epaa, U—1¥rpi Y HOUTH LA Ky s, R —tyrpnityuammumary
¥ f -
msdpdpepenpan KapuiiIHK, G, — TecKapH yTﬂ&!}FBHI:’HmK. b S
I1.2-pacmaa R R, pe3ncTHB Gynrud upxt;{n KETMa e
a7I0Kara Hra Ba Mea onepalHon kyuafiruprird (OK) acocuza Ty3

yaii THPrHHEHT MOJEa AHATPAMMACH KYPCATILITAH. Kysail THprasiHur
=(R+R)R,.

nasapuil kysaiiTupii KodppHUHCHTH K,

b

B U e g e D :
Flaz=]

DoH@ fAallss

1].-pa¢m. Haean OK acocnaa Tyamran JBEPTHPUIAMATIIT AT

g}ruih‘uprn'lmmr soaean.

Configuration
HTHY rypanACHHIHE Grnoxn Solver _
6 !r?n{;ﬁm : B2 Y iﬁ)mmmmr yMyMHit IHAACHTS }fnzﬂﬂ,é[!t, ﬂ::e
r'gﬂuuana ﬁl;[;cmrmnp, OK, xysanni manbacH ::amsﬁ?np;iisk ]nmammh
NAKCTH/ AN ONUHIan, BHPTYAT ociporpaduap
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ra kapauumn. CescopnapHunr wSMKHiLHra
ey : oclumiorpaEn yaawm yayH
“acura aiirranga Simscape Gnoxiapnan Simulink  Groknapura

YARUL YAyH), Cxrianiap xonsepropiiaan Goiiasanuam.

B R P Bestme Tems Tew g

I A0 BT T S —

S —e O TS A
- 11.3-pacw. Yernanran 9acrora coxacra ra fiYaran yaaiirapraanmnnr
InaTpaMMaci,

g

11.4-pacw. Haean OK acoenaa tysnaran uuﬂep-ennn
KYPHIMANNNRT fRarpamsacn.
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Pean kyuaitriupritasur Kysaiitupuin ko3dgUIIEHTH IOKOPI HacToTd-
napaa nacaiinmra ara. Yiapiu MoAeLIL yuyn 11.3-pacsia HHTErPasioB-
un RC samwkupian qoiiaianirai.

Wnean OK acocnaa Ty3nnran audhepeHUManN0ntin KypHiMa MOICIH-
T auarpammacn | 1.4-pacmiia KemHpHIrat. MOnenHHHE SHKHIMIATH

. d
= 'uhr
. (r)=RC o |

Simscape naxeriaa Gunonsp TPAHIHCTOPIAPHHHT THINKIN BA HOUM-
KT Moe/apH MamyL. TpaH3HCTOPHHHT HO'HINICH sogenu 11.5-pacs-
fa k¥pcaniuran, Yuua sMHTTEp Ba KOULIEKTOP Y THULIAPHE MOACIAL YYH

JHO/NAP MIAATHATAH.

11.5-pacs. Bunoasp TPAIGHCTOPIIIE HOMIHEAN 00T MOETI.

.h-_‘_
11.6-pacs. Howmmican Gup KackLin gysaiiTupris ML
[ARArPaMMaci.
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Howismkan Sup kackammy KYNQHTHPIY MOACTHHMHT THarpamMMac
Il.6-pacmaa kexrupunran ma yifia |1.5-pacmpa wipeariiran oHnonsp
TPAHIHCTOPHUNT HOMHIMKIH OCT MOACTHIAH hoimananmaran. Ocumnno-
PaMMaIa MHKHII CHIHANMHHHT CeInnapnn aapaxkann Gyamarausnranm
KYPHUIHMHI MYMKHH.

IL.2, Snexrpon exemanapun moneanam naxkers SimElectronics

Afipum anerrpon Kypuamanapun PowerElectronics sa Simscape na-
KeTHapH EpaamMiaa mMogeman MYMKKH DYaca-a, ynapia s/1exrpo kom-
NOHEHTNAP eTHIMACTHTH cababnn k¥inal acGobunapuunr xycyceull ocr mo-
ACIITAPHHN APATHINTA THrpy keaaam. Bynaan TAWKAPH, Simscape nakeTa
MOACIIAP Xa10aH TAIIKAPH HACANTALITHPHITAH,

SimElectronics nakers VICKTPOH KyPHIMANADHH MOICIUIAI Y4YH KH-
PHTHITaH Maxcyc nakeraup. IneiTtpod KypuiaManapsn kyaail pa sKxon
MOJENIAI YHIYH MAKET MACCHB BA AKTHE KOMIoneHTaapun 3 Huura onys-
4K GubnnoTexara ara. BuGnnorexanuur TapkHOHAA XycycaH pesnctop-
f1ap, KOHACHCATOPNAD, MHIYKTHBIIHK, AHoAtap, OMnoaAp Ba MaiionIN
TPAHIHCTOPAAP, YHIMKIN MHTEIPal CXEeMANAp, MAHTHKMIL CXeMarnap Ba
XK. MaBAcyiL.

SimElectronics naxern Brokmapurnur Gudnorexacira Simulink Gu6-
‘HoTekanapy opkamn Ekn koMannanap oifwacuaa elec lib romammacunn
Gamapuw #ian Gunan kupuu MyMKHH. Komanganap oitmacuna elec lib
KoMaHAaCH Gamapuirana yepanaa SimElectronics naiery Gnoknapu Gu6-
AHOTEKACHHHHT acocHit ofimacw (11,7-pacM) xocun OV s,

Elle | Edn \iew ¢ Help

Iillm-llli Clrguity

Sumlsen ducing
Dawicen

At alan & Divbesny

Paxzren Do ong

Lelitlas

SimElactronias 13
Coopryri g 200720010 The Muthibor iz ine

oiinacu.
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= acochit ofisacu
Sinronis s G Somrene o
opianu Kyiinmarn GuGaROTEKAHUHT KyHnaarn 0y

N ftap Grornapi;
» Actuators & Drivers — 2eKTp MOTOpAap Bil J:;:m:;”ai‘rrﬂpnmﬂap e
+ Integrated Circuits — nrerpas onepatll
MAHTHICIT cxemanap Gnokaapi; :
« Passive Devices — MAcCHB KOMINOHEHTIIAP ?:‘ac
. e
« Semiconductor Devices — apum yTKasi IL:]
* Sensors — ceneop Kypimanap 0aokaami; ot S
« Sources — CHIHAUIAP Ba HIEKTP IHEPTHI MAH l
« Utilities — yrumurap Gnornapi. rivers GyamyiA MEKTD ABTATER-
« bubnunorekannHr Actualors &u ry b mum;m—HMﬂlebc"mMO-
AUPHHUHE MOLEATAPY, YAap YUuyH apaisepnap

AYNAUMSCH KOHTPOILICPH MRyl parpanmaciy Taiiéprat
o (CKTPOH KyPHIMAHMHF MAMPIMMERLEL
Mozennanagrran MCKTp sacanan, Simulink

KAApH;
GoGnap Gnokmapis

Simulink Groknapi Giunai Ekit SImACape stars DIOKTapHH y3apo yaarl
Gunan HepociTa yaau mymkni. Xap K:”’ P 11t (11.8-pach) MAXCYE KOH-
yuyn Simscape nakeTiHHuAT Utilities Oy mmMHAA |
peprop Groknapian (ofiganasiaiii. |
Fis Fal View  Help e e _. 3 |
L Sl L ;_f,__._. e W
Lirwies T— A
immmw = | {I}Qiﬂﬂ\"‘ P
Wik bj | .
l;:xmm& |I. Hiraes P8 :#M-
B gt Coarvrndor . E Eavaadt
ot
- prasmc S ey I |
o N Gt
- i SePewwrsrriens
- Tl G ape
-T;-ruﬂuliﬂ y
h (=] !
o J
. T Sk 0 ARETa0Dn ——
- barrpriraiil| L2 ————
Al e = : e —
ﬁw i e ._,._...-m—u
. Pt Propieil nialeng Corvesion
oo b
|..

11.8-pacwm. Simscape pawermmnnr Uiilit
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11.3. Bunoasp rpamsucropunur XAPARTEPHCTHRKAIAPIIN OJIHII

H-l"'
Yuby mosens (11.9-pacm) Epaamina NPN Ounoasp Tpawsncrop xa-
PAKTEPHCTHEANIApHAAH DHPH, XycycaH KoanekTop Toku Ic Ba KoaAeKTOp —
SMHTTED KyUianniun Vee opacunary GOENanum xocun KuamHans,

Felec_bipolar
Bl Gt Yew Simubton Format Took Mol
DNSA& t bR &L 3 |

w —
. g Faia
HPY gt Carttallag
o : Voltage
Towine

Bigolar Transister Chai acterintics

This mad4l gendraies he kv mem Ve cuncs For an 0

NP 54patar franmetar,
Daliag thn wwelon of bite cunants aad i em g e GalEe et & millad
¥ERAREE by deuble Glicking on tha Sindelabel| 5 Defne 16 204 Veai. Than deubis TR
lidk o the bleck latativt ' hanuiaie ChatselsrisSear, ;

! Chpysight 2008 - 2000 Thi b athivais, ke

p———

S R Y P
11.9-pacw. Bunoaap TpanncTop :aplmcpﬁimmmlm oI,

Mo koanekrop — IMHTTEP Ky Vee sa konnexrop Tokn le

Ky'NaHHAIL BA TOK CEHCOPIIAPH XAMJA KOHBEpTOPAA
PilaH TYIMATOH Maxcyc
oct Gaoknap (11.10-pacm) épramuna ynsanam. i

I elec_bipolariMeasure Vhe

C e

L elee_bipolar/Measure o

CEK

o fdt yee fmisten fgme Tow thp Bl Edt Yew Seulton Fgmst Iook Hep
DIBUS fuE s oin ||oidas inmiaosg =iz »
i g 7% G E'ﬂL
e -
T RS O, s
: o apgad fanasn
1 b odaise | Piow ke

L 10-pacs, IMnTrep KY'LIMHMIUN fa KoagaesTop Toknnn Y.
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Basa TOKNApHHIHI BEKTOPH B KOMICKTOP-IMUTTER mnmmuumtm:
MIHHMAI B MAKCHMA Kufimamapuin Gepiil yuys ‘Define Ib and Vcee
Hommy GHOK mKki mapra Gocinaan Ba 3apyp KHHMATIAP KHPHTHIAM

(11.11-pacm).

[ Block Parameters: Parameters
ool Bt P amisters ()

m-wimmmmm&nﬁmmm;w
b phodtad

Pty

2

S BERTOPI DA KOLICKTOP=OMITTTER
@ MAKCHMAI KMiiMaraapuin depun.

11.11-paem. Baia Tokaapun
KYLAAHIERIT M

mit xocmt Kwamm ydayn 'Generate Charac-
GocHIAIN, HATIKALA TPAHIHCTOPHIHAT

(11.12 —pacs).

KeiiyHri XapagrepucTiKa
teristics’ HOMIH ONOK MKKH mapra
XAPAKTCPHCTHKACH XOCHT KHITHHAIMN

Figure 1
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Oautiran xapaxtepucruxanap wusna qHKapysun Gepran xapaxrepic-
THRAIAP GHIIAR TAKKOCHARMIIN MyMHH,

Burioasp pnp rpamascroprmmr XAPAKTEPHCTHKACHHN OH yayH Gub-
HHDTE‘I:‘LH.H.EIH ]}ﬂF‘ 'l]JBH]IICTﬂpHHHr I.|chac“ WIHHE,.'.IH B }l. “F“ I]‘JHH'!JICIUP*
HHHI YpHHra xViimnaan, Baza TOKAAPH BA KOJLIEKTOP ~ IMHTTOP KYHMAaHH-
IHHUAT KniMaTIapy saudiira ANMAIITHPITAIN,

114, Maitaomam rpansmeropumnr wacroranmii
TAPAKTEPHCTHRAIAPHIN 0NN

Yudy xyuaittupruy n-kanann saiizom TPAHINCTOP ACOCHIR MO-

Acnnanran (11.13 —pacwm). Tpansicrop woyn nysracuumsr napamerprapy
Kyiunarnqa: Vds=3V, Id=2mA pa Ves=-2V,

) | 'ulr‘::‘.__jft*l_ump]iln:*r
Ele Bt Yow Simuaton Format Took Hw
nlﬁnilxmaw-nb-ﬂ::eﬁu,-pm [Wormal =8

18 e
i =
. V5 ey
T3 O
:
it
E ]
B_.._ =]
=
WLhanng) 4
E AFEY LI
moE -
£ o

SFET Ampiiier and Frequency Respanse Analysis
i swdio ampSfiag b Baved an an Heshannal JFET, Tha
Vig=ay.

fﬁ_.

Lobar be Ba VS |9mTmA and

S0ul, Wyuw hiwn Qimiiok Contrgl Braligh instai)

mm,nrllthm{hmluphu“ H.m;u-::-l:l::;:::::‘

- akss milm.hmpiH-MMhhl- aisbe plot, snd thas
&h Lingaies Modul #us furifor 2T -;hm:nh:.

Aeme dearmenlaton.
Iurl'_hi 1008 - 008 The Matelods, Ino.
oo | f=0% b 4

11.13-pacm. Maiinonan TPaNINcTOp acocman MOAERIANL.
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N Y e Al o

ggag@:-lﬂ{ﬂ_' =@

N S

o = —

nd

A na m: yacToTABN

ST TPANINCTOPIIIT AMIINTY

. . Mailjto
11.14-pacy. Vi \aAKTCpRCTHKAAAPH:

VPN Kenaanrat Ky A nacaimmu -Ves= 2V

‘A
R3 pesncTopr Vsl d=2/2e-3 = 10m.

GYArasIury cabadm R3
11.5 puanie Mojgean

ATTAMTHPHIN YIYH MYTaXaccHe nacTYpHit 'raum:
pannien PaBHIL SPETHIH Kepak. Yul Eﬂm
nmuiza MathWorks Hll:.iif:}’:ﬂﬂ'fﬂa]}ﬂﬂﬂ.ll Hp;
pocHTAnApRAan (oiananill MYMEHH.

Jlotixann MyKaMM
HOT B (PHIHK THIHMHH T
(panu sypaduparatin Xaj
XHcOBAAHIIH (PUINK MOACII
KyHMaars HMEQHIS TAAPTA T
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— Oup Hewa e
HIHK HTI
ATOHA MYXHTFA %H ; FOMOOHEHTIIAP Ba aBTOMATHE DOLIKAPHIN THIHNMIHH
~ KHPHI Ba iH mr:nu‘:,lmupﬂﬁ' MOZGMHH TH3HMTH TAP3AA HHFHILL;
KyTiiah mapra I|,ﬂm1a::m Taikaph Gowika diank nopraapra Xam ara 6yaran,
~ MATLAB aco HIYBHH (IH3HK THIMMHHHT MO/EITHHI SPATHLL
CYC (MeXaHMK, ek i ﬂ"”'”‘ Mogeam Tirmman hoitgarannd Max-
_ 3D-H|taj,:~a.mm;p”x Ba DOLIKA) PHINK KOMIOHSHTAAPHA KPATHIL;
S L Ba CHMY/ALHARHIT K UHMYA MMKOHUATIApHTA ora
i AHTHE BOCHTANAPHN KeHrafiripui
PATHITAH hHIHE T :
Anam (ai rlﬂmu;?:;:{}“; HIHMHHHT MOAETHHI C THHINT KOIHTY KOHBEPCH-
NANAPHK euuw, Mac . “F'H“H XOCH KHIMHIAH KOl AC0CH A fowka Maca-
PHLT MyMEcHI 'Eymﬂ:ﬂﬂ"‘j’d TYPHI — ANNAPATIH MONEIALIHN BMANTA OLLH-
? ¢ MOJCILIAm noii iz
¥3 wunra onaag, Fxaliammur Xxasma GocKHInapHiH
Du3HE Mo, -
= r 3 -
nau ﬁpm“é;:s;;:ax:}':““"' a4 Kyn mapra pa Gouwka wnKeHepiap G-
M
Ko Gepaan, MYMEHI D¥NraH MOZSITaApHH APATHII HM-
MathWorks
RS ey l';;'iﬂ'«:rnasu«H'ﬂtmm-mr (hH3HE MOLELLEMT YaYH MU THALIMEAH
mmmnﬂmapmu.uuim::mlup Bubnnorera (kyrybxona)iapura ora. Yiuby
TOHAXATH Douwnmanriy Ky 3 i 5
YVH T YPHHHIITEA eKH 3 IXTHEHH
y }'L}?rﬂpmpl{ﬁ HIIIATHUTH MYMICHH I SRIERE
otennap Simulink & )
Pty mbare E;:if-zmuljnk €pnasuaa cunTes KiuniHTan sa Stateflow Epaamu-
— Pﬂqﬂi‘:}nm“ Xonariap MamHnanapn Gunan Gesocura YIaHMLIN
épaam Gepam HOHETEE HH CHATCINam sa coanawna Simulink socwranapu
Oomxka Mypﬁ,—,'m:aﬁ .j.m:z:"aﬂmn"rvy MYMHH MYXHTIa HIJIALI MEXATPOH B3
Ouaan Gorauk 6¥ar JIAPHH JIOHHXAIOBYIAAD yHyH Napasest Mone. Al
e AH MYAMMONAPHN Yerial YTHm Ba HHTCrPAUMS MYaM-
XamawHuer gactaaben Goc : =
cKunapuIac s
Tap-ﬁ; Eﬂnm HMROHMSTIHI Gepay \puaadk auncnai pa bap
athWorks xom . '
K§TIa6 *ﬁ*Mrlm:eu-r,uTun.xLHHHHr thwink monennam YHYH MaxcyI10Tndaph
ra ora. Yaap @pnam P YUy Garadenn ea compananrrapuaras MozeIIaP-
X0oma mmnunemm:;ﬁ:;au [;ml:ﬂmm"}’“*lu Simscape Tramgan Qohgananran
System Identification Tﬂ;‘;'hg';ﬁ?ﬂ}’ﬂﬂﬁ MOJCIIAPHHE SPATHIIH MYMKHH.
s COMOANALITHPHAT
HMkoHHHK Gepaam. Yaaps PHAras MosieUIapHi SpariHm
: IH XHCobn
O, dlll ceamapaM japakana Te3 amadra
M a
P gﬂli?}fm ifﬂp}mu“r aH fespiu xap Gup aman MATLAB Tu-
# i : pt:| .
Y i EWJ:*H[I:FFEP.IIHMHFLHHfiinTELHMi ABTOMATIAM THPHIHIIH  MYMKHH.
: HIEITHHHT Xap xun ;
: % XHJI BAPHAHTIAPHHA TAHIALIT
aME e N
MAPAMETPAAPIMAT KMIMATIAPHHN Yirapripum, comnm yCyIHH TaHAALI
MOACIAALITHH HaMapuil MyMKHH, ' S
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MATLAB MyxXuTigia MORCIUIAIL HATHIRARApHIN TAXUT K
rpadEAApHE KYPHII HMEOHIATI ManACyL. Simulink Report Generator so-
CHTICH ABTOMATHK TAp3Aa Moae/taummy Saxapuul ba XHCODOTHH XOCH
kiumnra épras Gepam. SimPowerSystems MagKyIl BOCHTANAPHIL OKAAMA
ORIMIAPHHHAT AHATH3ATOPH BA TE3 dypoe Y3rapTHpHILIapH BOCHTACH on-
nan Tyamapa. Yy socHanap wiektp VHEPICTHRA THIMMApPIEI MO
A1 HOTHSKAIAPHHN MI0NXIALIR KT KCAMLT, Tax uUIHN ABTOMATAAIITHPHII
AofixARALl HAPAEIHIN KECKIH TedauTHpaut Ba GUpHHENT MIAALAHTEH
BAPHAHTHITHT YPHHUTA SHE FXIH BAPHAHTHI TAHNALL HMKOHHH Oepan.

buank mopesan C KOAHH XOCHIT KHITHLL 1M gorit i Gopaurs cababan
AGIHXAYH TPOTOTHITLEH thofian AHMACTAH, (pagar nacTypii — anmnapari
MOAGLIAI] ACOCHIA KOHTPOJIIEPHT TECTIAH YTRATMIIT MYMKHH.

Real-Time Workshop EpaaMiia MOACTb aBTOHOM IoBAra AAARTIPI-

aub Gomxa, MATLAB Fpnarsasaral KOMIIBIOTEPAAP/AA XaM Mojacanal

YUy H HITAT UL MYMKHH.
hiapk  Modeam  Ach Guman yxmaw Tabnatra ra OViarad Ba

FprosiaaéTran XoAHCanHir XycyCcHsTIAPIHI Y3111 eTapii napakana Ty
aKc FTTHPAAHIan Modeaiapiad Mojie/ianl Yeymuunp, PHans moaeaal -
K YRILADIHEIAPIA, SN reoMeTpuK PXIAULTHE, TEHK, Ky, MYXHT B
LK. Fxuanuiapara acocaaam. YXUIauumK nasapHaci Ik Monen-

STANHHHAT HIIMMIT 8C0CH xpcobnajalh.
PR MOAESINAIIHART acpranmEa I
— JKapacHanHr acmuaail THIHK AKe YTTHPILIHIT,

~ skapatHHMHT AHHK-PABIUAHIHTH,
~ Ky3aTii HADDKATApHIH J3rapTRHY Ky pHAMANApHAAHT oitnananmac-

@ E3n6 omHIT MYMEHIITHIH,
_ maremaTHE Tascui TyIHIL ya Mypakkab Syaran xoanca
XaM §prasuil HMKOHHATH MIARIKYUIHTIL
DK MOAEITAUTHIAT KaMTHANKRpI:
— xap Gup #ATH apaCHHH TAAKHK Kl yuyH SHIH MOdeab Ty3Hul

P YarapTHpin yiyH KYTIEITHE XOTTApAa

SIHK AnMALITTHPHIT 32pYP Gynanm,
fiEpan HApXH KV KATTE,
a G yaapimn

1apHn

3APYPIHTH:
~ OPHTHHAN HapaMETD)
MOneIHH KaitTa cosnan gin TV
~ Mypakkat oOBEKTAAPHIIT MOJCTIAPHEN Td
— piipum XoILTap/Ia (prrsx MoaeNIap yeKnaHuIIapra 91

gyamab Oy avaiL. k I

Cyurri KamaiHKed witcon KHimb KMl pearimanap GopanHrat
THIMMAAPHI KYPCATHIN MYMKHH. Viapaa HaTivka annapariapHiLL n:.umu-
piK Yiauamoapn Bi AApACHHHHT KHHCMATHE KOHYHMATAAPH OPACILLAl 1" MYy-

paxka® Gornanniap QCOCHIA KBS Kenaik,
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U

X1l BOB. SIMULINK MOJEJLJIAPHHH
KYJIAWJAIITHPHII BYIHHYA TABCHAJIAP

12.1. Baoknap HAPAMETPAAPHHN KNPHTHIL YIYI YIirapyBsurjiapian
doiinanannm

ol Opara Goxnap NapaMeTpiaaps CoH KMiiMaTnap KypHHHIIHIA KHPH-
THIALH. JIeKkin YIapHH Firapysusnapuunr Hominapi KYpHHMLLNLA XaM KH-
PHTHLI MYMEHH. ’:.:’arap}'mimﬂpmmr kaiisammapn MATLAB tHanmMuHuHT
HILIH COXACHIA MO/eNna xapaéun Domnanrysya Sepiuiran OV mHIIH Kepak.

Yarapysumnapun Gysaait yeynna Gepuum mojtens yuyst K1 sapuanTn
xucobuantnapin Gasapum sapyp Gynranma kynait.]2.|-pacmaa a, 6 Ba B
napamerpiap Omnan Tascuduanaauran Mogens kypearnnran. MonenHiar
cosnaminap oinack 12.1-pacwm, 6 aa KerrupHiITas.

SrmWee .- : =i—"]
e b P S L bt
S e e < T Bty * Srvde il
.mﬂ“*_hum’.ﬂ!m
f:‘m‘f ."'_ﬂ'“_h:—l-u:mw
I ST e =]
oot _
| o |
ﬂ g == N ! F =g
D iﬂl;ihﬂ ﬂ__:..'|} 'F;—'l!ﬂhﬂ |
| M |
| F
| Eaegietey ,
Sige Mavw PE— ‘I._F_ l
. :? Hirht et parastans ae 10
e Ty [ ) | e | e ]
i) P
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Fie  BEn e Tesl Debug  Bespeem W R e
DER I1has - &SNS -8B O

T i——
B Cpr jewaE

wirgl [iat ay

i/
12.1-pacw. MapaseTpiaphi VIrapyBsuiaap KypuEHnm Gepui,

[TapameTpaapHHHr U MATITAPHI womalianap oftacuia DepHil MyM-

KHH, MACAMAH.
=>>a=1;
== h=2:
== c=1:

Keiiun moneianira yriaain. )
Arap napameTprap kyn Gynca ¥rapyBdRIapHUHAT KHIMATIAPHHN

A

GepHil omeparoprapuHi Y3 HHHTA onysyn m-hailn SpaTHil MaDE:;iJ\

2 (. m-chaiin TaxpUpaariy ofHAcKHIa OMHAANM BA MEHIOHHHT ¢
M, M=(aH

;}l:nl:]ﬂ“u"ﬂcu Ep_[mmmﬂ ML TymellJm,El,H. m-lbnﬁmui CAKTAMACTAH XaM

pasag (12.1-pacm, B) .

aGvnamns(12.2-pacm,a).
Moae/san HaTiRac A Ky 1ara 6y

finnars rpaduKK

- ddlt=15 161
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set(0,"ShowHiddenHandles','On’)

L]

set(gef,'menubar’, figure’)
Hamkaza 12.3-pacMaa KypeaTiuiranra yxuam rpaukaa TaXprpaam

- : MCHIOCH XOCHn E?J'Iﬂ.-‘l”a
of - J'.f:q-.‘ s i _. ﬂhﬂ - '-1 Iﬂ e
: £ @@ PP L AEEB
5

g - 5 B i : ] 10
A / .; . '. f pmnlw. o
.n'\ ‘\ \ ’; l1, ; f'\ / (\ 12.3-pacm. Scope Ty L e piimacn TAXpHpIALT MCHINTT.
g T A, SR i N
\ | i | \] t It / TEEPH'[H'IHHT MeHCHHHHT Edquigllﬁ! Frn-peﬂi-cm’,,, Edit/Axcs
]‘. J u \ : Properties/.., Edit/Current Object Properties/., 53 Gonka KoManAANA-
5 : : g : punan oiiganann® oiina, yriap Ba rpaQUKTAPRAET TALIKH KyPHIHTIHIA
& % W 8 [ Japyp ArapTHpHILAADIE AMATTA OTIPHIL yymitH (12.4-paca). :
i oliset 0
1
12.2-pacm. Mogenaam mamiGeaapi. R — | L |
p i : M e ﬁ; e | ,
Byitpykaap oiinacuna Kyiaarn amaumap e O et et .
>> g=3; == R
e - a—
i R (a0
Gancapunrangan keimn 12.2-pacw, 6 ga kypearnnran rpadumk xocun N cHix Doutss bumang [£1U08
bymaaw: : cooy calic L. - @
12.2. Scope Gaoxuumnr ofinacuaa rpaguiciapun dopmaraam o = = ;'1' o
T 1
CurraLiapHHHT rpiidf_Hh‘Jlapmm ake yrrupysan Scope GnokuHUHE ofinack A W ‘
rpaduraapHHHI TAUKH KYPHEHLIHTHR VAraprupii HMEOHHSTHIS 573 DMAC. “ —— = \ fil ¢ 1
padmrnapHAHT TAUTKH EVpHEAIHEN GomKapHil HMEOHHSTHTR 378 Acees Proger tes. . E AR =1 - :
Gy yeayn MATLAB Trsusuninr Gyiipyknap oiimacuaa (Exm m-thaiin b T | l:_."_’*:J L i !
Epiamuzia) KyHIIArH COMIANUTAPHE DaKApaMIS: frime cttree 2 3 |
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12.4-pacs, Taxpupaam semocwnnnr Figure Propertics oiinacn.

12.3. Mojtean olinaciia pacMaapun ake HTrupum

Mozens olHACHIA PACMIAPHH 3KC YTTHPHILHKHT CTAHIAPT BOCHTANAPH
mamaya avac. Jlexun yby wexnanmuan Gaprapad kunmm mymims. by-
HUAT YyuyH KYiaarniap Gakapuimmm Kepax:

— HqH OV OCT THIHM APATHIANN,

— y mackuposka KuanaanH ( EdittMask Subsystem);

w3y I

e
©p—

icichichich

12.5-pach. Pacy oilamurnpuiaran ofinara mucon.
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— MACKAHMHI TAXPHPIALI OfiHACH OMHADIN (Edit\Edit Mnsl;.:; i
~taxpupnam oiinack feon BV MIHITHT pPrawing Commands inem

pacMun daitnzan ViGN Ba aKe STTHPHLL dyiipyrit ;Hpnnuumi:. :::Ea:in \
]mﬂgl::[il'mtﬂd{'[‘mmm_lJPE':JFE‘}}’ ﬁ}' mﬂ HP*H:“ pmn! Ipaﬁn-
btk i HOMM, MKKIHUHCH 908 — YHHRETYPH, mp TYp

HH XaM KHPpUTHIL MYMEHH.

2.5- a KCATHPIITAN,
Pacm skoiinauirHpiIraH OHHAra MHCOI 12.5-pacsa

¢




X
HI BOB. HOPABIIAH TVILIAMJIAP BA HOPABIIAH
MAHTHK

Hopas =
BEPCHT?;“:‘:}‘:FT}'"TI;J;EE;]; HEEEP“EH”.! [ﬁuzzg sets theory) bepxnn yHu-
“Information and Cc—ntml"P“ yru 3oma (Lotfi Zadeh) 1965 #nnna
HIIM OPKATH 8COC CONTaN H“’-’)iPHiiﬂHﬂa gom yrunran “Fuzzy Sets” nomin
F'ﬂn';“ ﬂahﬁ TApEHMA uu:;l{mmh?;::::ﬁiifﬂ R
ﬁnmnj::f;: Eq;m:'::;:r::;;i:::}t 1975 iinanan Souwiab amalnma K¥aanuma
JABHTATENHHN GOMKADHLL pa Accunuan (Mamdani and Assilian) Gyr
p S e o e e R et
Hannsnaru uement :ianﬁu:ll.:: 12 sa Octepraa (Holmblad and Ostergaad)
HOPABIAH KOHTPOIICpHH Hmlﬁge““_'“ K}*ﬁm!‘pluumn E}‘umammrnﬁ CHHOAT
KOMNAnapura acocnanran Gipun HiHIM, “Arap-6ynaan” AHHTBACTHR
myBaddarniTa MaremaTii aapuu;: o e | A
HasapiicHra O¥aran Kuamks €HEPAAp OpacHla HOPABRIIAH TYIIAMIap
o Bprencuit Kotk (3 My keckun oprrnpnb oGopau. Llynzan
Approximation Theorem) H;;:i If!‘;Sk“} HOPABILIAH ATPOKCHMAILIS (Fuzzy
cam, Xap Kauaail Maremarm T;p CHHM HcDOTAANH, Ydy Hazapusara aco-
UM EpAAMMIA ANTPOKCH ¥ POPAREEIR MANTIKNG acOMASHEAN THE
- ATEP'E?HW“JIHHWH.;T:M“ KHIMHHIN Mymicnd, bomkaya afirranaa,
CH BOCHTANAPH EpiamMmia K;; HAANAPH BA HOPABLIAN KYILIMKIRP HASAPHA-
KyIaHMnaTHran M}'pa;m;g WKAPHIL Ba MACHTHPHKAIMALA AHLAHABMI
annaparuaan foiinananm Audepenuman sa upTerpan xucotnanuiap
Ke y acaan xam, “gupui-gnipm” GOFNaHHUILIAPHAH
P:';-:m! Anpaxa/ia AHKK AKC ITTHPHII MYMKHH.

wunat;::Hf;:Hl:.;g:i?c :;TH';::: IOFEVRTI]) S RAOHY ACDCRARERS TV
THOOMIT TaWIXHC, TEXHHK Tampun Bomxapu, Tpancnoprin GouKapHul,
Eant s XHC, MOAMABMI MenemkmenT, Gupsaniii
pat, oDpasnapHi aHHMKIAWTHPHID Ba Gowka coxanap yuyH wiad
YHKHATAH BA hi}*uudnpammmu K¥ananmnmorna, Hopasuan tynnamuap
Hﬂ']flpliﬂﬂ.'r“lﬁ Y JUTanm CONATRPH WY Keur - BHJCOKAMEPA Bi) Mﬂl""ﬂﬁ
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KHp HOBHII MATHHATAPHUIAH Gownalb xapo XyMKyMHTa KApiin pakeraiap-
i fiyHanTupL Ba XapOuil wanronap pepronémiaphy GOLIKAPHII BOCHTA-
napuraga. Hopasinan MAHTHKRI XyJdocanap THIHMIAPHHN punalb THEHm
Gyitnun amMamuii naniokanap yrapHi JOHHXANAIIHHNT MYAQATH BAa HApXH

ABARABI MATEMATHK ANIAPATHH KYILIaraiiarira HHCBATAH KECKHMH KaM-

JMIMHH KYPCaTajii.

Kyitnga MATLAB nuur Fuzzy Logic Toolbox nakeTHiaH thoiinana-

Huga sapyp Gyraaurad Hopasiiad TYNAAMIAp HASGPHACHHHHT acocuil
arama Ba TyWyHuanaps OepuiraH. Murnusda nagetian QoA Ay

KynailnamTHpHI MAKCRIHTA HHIINIE aTAMAJIAP XaM KEITHPHIraH.
13.1. Acocmii aramanap Ba Taspudaap

Hopasman Tynnamnap TYITYHYACH-MaTEMATHE MONEMIAPHH KYPHLU
YyUyH HOpaBiiaH axBopoTHI MareMaTik (hopMasIALITHRHILTA YPHHHILHN
axc arrapaan. TywyHIaHHHr acOCHHN YMyMHil XycycnaTra ora HOpaBIIAH
TVnnam emMenTiapH yiBy XyCycHATra Xap XHi mapaiaia ara Oynamm.
Bystaii E0MIMIIA “KARAMLGP IEMERT Geprutran Tynuanmra Mancy6”

K, wiement Gepua-

neran ataMa ¥3 MakHOCHHH fiykorany, TyHKH Ey"f’f_m“’
N TYNAMHHHI XyCYCHATAAPHIA sgapail Kywin ek Kangail aapaxana

MOC ke Kypearnd GepHit KEpaK.

1-ranpnd. Yuusepeal U Tynaamaarn HOpapiaH rimam (fuzzy sfu
A ned pAM* sy (PTIHKITAPHHHT saskMynra afTinau, Gy epna, uA™ -
Tynnamuarn EU AeMEHTHHIT HOpABILIAK A tynnamra mancyGmHK aapa-
swacun. MancyOInK aapaKach cndaruaa [0, 1] MaNa’onaari CoH CIHHAH.

Viusepean 1ynnamaart AeMCHTHHAT MAHCYOIHK JapaKach KaH'a I0Kop
AM XOCCANBPHIA MOCIHK AApAIKACH XaM WIyH-

BHijica yHHHT HOpasman TV
ua oKopH Oynann.
2-ranpud. MancyGrux ghymRuRcH
pepean THaMIATH MXTHEDHI ANEMEHTHHHE
napaxaciii xncobnai HMKOHHATHHY DEpyBUH cbyﬂﬂui:f
Arap yHuBepcan TyiianM qekJIAHTAN MIK0p/AarH D-_i",.u_,......u,

jnca HOpaBmIaH A rinnam A= E (),
Tiam ymny:-:cué Giarana

(membership function) neb, yHu-
popaBilad TYTUIAMrd MOCIHE
I ATTTHIIIH,

} ane-

MEHTIAp/AH TAKA TONraH 0

KpuapLE  EIIAIH, vumpepean U
A= _F,H . (u)/ u Gearnnania (poitnananiami.
) (opMynRIBpAATH Y, sa [ Genrusap pHA™ Ba u
§ GHITHPRIH.

TyUIyHUACHHI

li'.‘}l-;upuma KeTHpHATaH
Ry (TIMKAAPHIHT MAKMYITHI

l-mmcon. “Ypra Gyiinn IpKaR
KV PHHILITILS TAKITHM KHITHHT,

" popasiuan Tynnam
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Evuu: A=0/155+0.1/160 +0.3/165 + 0.8/170+1/175 +1/180 + 0.5/185
+0/190. ”~
3-ravpud. Junceucnux jzeapysuu (linguistic variable) 1e6, wwii-
METRAPH KakIadp rabunii € cysnmii Tiommnr cyanapn &k e Oupik-
Manapu 6¥nran Varapyssanra aitrinams,
d-rawpud. Tepae-minaam (term set) ne6, nuHrancTig Varapysuisinr
XaMma MyMEna GVnran KHAMATIAPHHHHT TVILaMHra aifruaanm,
S-ravpud. Top (torm) ned, Tepa-rFianra sancyG G¥aran xap anaii
anemerrrra afrwmasmn, Hopaman THIIIAP nEsapIcn Teps saney Gk
thymiimscs Epnasma nopanan Tiuias Guanu GopmasianrTHpL.
2-ymcaa. “Tlacr”, “Yipraua™, “okopu”™, “iyaa 10KopH™ mkana Gyita Gaxo-
TAHYBTH “IBTOMOGHITHHHI TEXTHTH ™ HONUT Y3rapyBumHHI KVpuG uikaiimi,
Ymby muconta “aroMobHIMHEI Te3mHrH” AMHIBHCTHK yarapysuu,
TUHFBHCTHK Gaxonaw Tepmnapu- “nact”, “ypraua”, “1okopu”, “Hyna
HOKOPH TEPM-TYIINAMHH TRWKHT Kilamiap,
6-ranpud. Jehazrupurayun (defuzzification) ne, HOpaBILAH TYnAam-
Hi{ AHHK conra ailnaaTnpi xapaduura (nponexypacura) aiiTunam.
Hopasuman tynnamnap wasapuscuaa aedasampukauns NPOLEAYPACiH
INTHMONAAP HABAPHACHAATH IXTHMOMHIH KATTANMKHMIT XOIaT XapaKTepHc-
THKACHHH (MareMarik KyTHmen) anminamra yxmam. [ledassudmcams
TIPOTICAYPACHIM aMaITa OLHPHITHUHT 3HT COILEA YCYTH MaHCYGANK dyHKk-
UHACHHHHT MAKCHMYMHTA MOC KeIYBYW AWHK COHHM Tanammup. Jlexun
Gyunaii ycyn daxar arona sxcrpemysra ara Gyaran MascyGmux dynrims-
JapH yuyr ypurin. Kynnab skerpemymaapra ara 6aran mancyGimg (ynw-
unanapy yryn MATLAB wunr Fuzzy Logic Toolbox makersna wyitiaary
Aedarmdukaun yoynnapn sacTypnanras: '
Centroid — orupnuk mapiazu;
Bisector - mepnuna;
LOM (Largest Of Maximums) — maxcy MYMJIAPHHHT 3HT KETTACH;
SOM (Smallest Of Maximums) - MAKCHMYMIAPHHUHT FHT KHIHIH;
Mom (Mean Of Maximums) — MARCHMYMIAPHHHT MAPKA3H.
T-raspud. Hopasman A = f g, )i TYTUIAMHRAT deghazauuraus-

i _ )
U OZUPTUK Maprati vovau Graai

j“" ‘ot (u)du

O

B
Sy et
thopatyna GV inua amanra ommpusam.,
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ipaTiIa KOOPAHHATA YKIApH Ba
Gian werapananran sccu du-
MyMKHH. YHHBEpCan

YiuGy popmynanunr (puink auanors ¢

Y cH
HOPABILAH KYTXAL MAHCYGAHK (yHRIAS
FYPAHIHT OFHPIMK MAPKA3MIN TOMMIIHK KYPCaTHil

aH KYIIXAAHHHT

"l‘p' ("I-
S dop

AehazsnduEaIACH OFIPIITK Mapiasi yeymt Gunan - ,2 o)
Hoa \Hy

i
k¥nxan aucxkper OVnran xonia A =§#n {!-‘4)” H; nopagju

Mya Epaamnis Guaapiini.

A= [ w(u)lu gy jHr Meduand Vev-
8-ranpud. Hopapwan A [E!: 5 _E'-!r’mm

( a’u=_|.m{u}¢f" TenmmE Ypuram
: uAcH f pa ()

an Gunan deghazudniay / .
Oyaran coHui TOIHILLTAH nbopar.
Mensana yCyNHHHHT TCOMETD
mmeea Yiina wyHaail Hyxra 101
NEPHCHANKYSNP MAHCYDINK fl*ﬂ"‘““;f“ '—’"5"
QLA [03aHR TeHr MKKH Oynaxka Oyianl

WK HHTEPIPETALHACH kyituaarra; abe-

\ mhunraﬂ
, yw6y sykraman ¥
s W YIBMFHHHED OCTHAA woli-

Vunsepcan KyIxag Auckper

i yeyni Dnian
6¥nran xoma A = E;eﬁ (1,)/u, HoOpaBUIAH KJIXAX Me A YOyl

=1

min _m____ hopysia EpraMHIL AcdaziupHraLER
a= 3
"nfjj:,u,. (H.,] ?’-%EF‘A {".r)
=] e
KHIH HEH.H.

ara acocat dechazsughuays KIHHAIH,
yii
fud'l-f
g Iﬂ‘u g
G jnapaRaad MAe
by epna G — nHopapiua AR M“;::f?ﬂ:mm.
a
6yoran [i,ii] murepsasmarn Gapaa :mc!'-ml:‘:ﬂ“su japakand MascyGIHK-
Makcumymnap Mapradi Fqﬂm:ﬁ;;ﬂmapﬁ witHT Ypra apudmmnt
. TyTmam 6 a rah-
S ymgﬂp::;l myguamnapimur conm qcxﬂn:::; : 3;1:
a:;ﬂi:%:;:g comanaan na Kyinarg BIPARRS
P

I yeymn Gisan Kyiinaari popM

|69




i 2 M,
uj Ef

a=

Gl

Gy epua |G |- G x¥nxannunr Kyssarm.

JIMCKpeT X0n yqyH MaKCHMYMIAPHHHT JMI KATTACH B2 MaKCHMYMIEAp-
HHHI IHI KH4HrH yeyunapn épanmuma deghassugburayus moc pabminja
a=mix(G) sa a=min(G) dopmynanapra acocan SamapHnaim.

3-mucon. |-muconaary HOpaBIaH «yVpra OVitIH IpKaK KHIITH» KYTIXaIH
yuyH AedassnHKalis N OFHpIRK MapKa3K ey OHIaH aManra omHpHIL.

Eugra: T-raspudaarn opmynanm k¥nafisus:

—a 0-1554+0,1-160+0,3-165+0,8-17041-17541-180+0,5-185+ 0-190
0+0,140,3+0,8+1+140,5+0 p

=]75,4

10-ranpug. y napamerpuuar kuimarura X={x x,..x_} (haxTopaap-
HHHI' TALCHPH TYFPUCHAArH nopastuan Gunwwnap Gasacu (fuzzy knowledge
base) neG, Kyitnaary Typaars Manraknit rkpaap maomynra aifrioan;

ATAP (x, = ﬂ.‘”)f(.tz =al')1.0(x, = a_{')

ke (x, =08 ) I(x, =a?) 1.0 (x, =2?)...

EKH (5, = )1 (x, =al" ) 1.0 (x, = al" ),

BYIICA y=d , xamma j=1,m nap yuyH,

Gyepaa a” - wopasian TepM, YHHHT EpIamMuia jp (p = F) paKaMmIH
carpaary X, ¥srapysun GaxonaHamu; ’

k. - caTp-KOHLIOHKUMANAD COHM, ynap/ia 4ukui Hopasmas d, /= I,m
Tepm Dnnan Gaxonananm;

m - TEPMAAP COHM, YAapAaH y YHKHII TApaMeTPHHH THHTBHCTHE
Baxomaniaa Goiirantannnanm.

U (EKH) Ba N (BA) amannapn épnamina |0-ranpudiia KeATHPHIATAH
nopastian Gurnmvnap Gazacu yayn GopMmynanH cOLTAPOK KYPHHHILTA Kel-
THPHALLHMHS MYMKHE;

l:j u
U{ |{xf=alﬂ)]"}'=dj:j=1:‘—m (1)

p=l] =

1-ranpud. Hopaswan manmuxuii xyroca (fuzzy logic inference) neb,
nopasman 6uwmnrap Gasacn Ba nopasan TYAAMAAp yCTHAA amannap ép-
AaMHAa y =f (%X ..., ) DOFIAHHIINKN aNPOKCHMALTHA KITHIITA aifTHaanm.

AHTAIIHE,

HP(x ) - HOpABIIAK TEPM

170

: ] = HE (yHK-
a?, i=lnm j=1m, p=1k, T KAPHIL X, suptr mancyGnk gy

HHACH, SbHH

a =J.#”'(I,-}i’x,
sa gel(y) - nopasuan Tepm d, j=lm ray iKHIHIHT MaHCY6-
K yskiscH o, =j;.i."' (v)/y OByncuu. V xonad KOHKpET KHpHil

¥= {xa i S t..} BeKTOPHIHHT GIAHMIAD Gasacuuar d, HOpaBIlaH TEpM-

amana
napra MancyGmK Aspakack Kyiiuart HOPABIIAH MANTHKHIT TEHT p

CHCTEMacHAaH aHHKTaHALITE T |
()= g Al ) A e

cH.
aa V{A) — MaKCHMyM I:MHI-IHH}’P} OnepaHAcH 1
fz EPHW{MEEMPHI‘E MOC Ke/TyBai V' HOpaBilaH TynnaM KyHHIATHES

AHMKITAHAIA:
(3)

5 U Jonin(u ()" @)/

=hwo

‘ 1 GUPAALITHPHIL OTICPALIHACH.
i cammpa gy HHP AHHK KHAMaTH HO-

My SHIHITH
x* KHPHLI BEKTOPHTA MOC Kenyn | i
pawan y TYiaaMHi fedpazanrKaA K HaTHRACHIA AHHKI
apman TYIIaMaapuiit xOCCanapn

TYIIaMHHET Banandmuzu  2e6, YHHHT
KOpH Herapachra aii-

13.2. Hop

12-raupud. A nopasuia
hgl(ﬁ)ﬂmm{n} MAHCYDIIE (pyHKLMACHRHHL 10
THJIAIH. e

E}-‘ﬂ'hpml:. Hopaswas A TyruamMHHHE ﬁanannm{;;HEwpm T'EBI; fﬁ:&
y Hopman el aranaus,  Hopuad GERMALEE HUPEB;H} wan A HopABILAH
nopyan 716 atana. Hopwaaaaumupit ned, G)'ﬁm‘f'a £
Tynaamis nopyan A TymuiaMra yaraprupu KyHHE

A A’ = a0 g, eV
A=norm(A’) & p, (u)= m
Mucon  cnparnma  13.1-pac MJla

0,9 Gyaran A’ HOpaBiaH TVII
1+ (10—u)’
PHII KETTHPHATAH.

maHcy BTk ﬂJyHK]ﬂHcH

M HOPMAIIAITH=

Hy '(u}=
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u ' {‘I — CyOwHopNAA HopaGAN TiTAMN
— HOPMANTAM (IpiLITad Hopasmax Tinaan

oat

0 5 o 15 o %
12.1-pacm. Hopasman r¥nnasun nopsassanrrupmuur.
14-tanpud. A sopasman TYIAMENHT coxubu neb, INEMEHTIAPH HOM-
nan aprin Mascybavk sapakackra ora 6yras U yHnsepcan TymmaMHaHnr
auuK oct Tymmamura aiirunama: supp(A)={u: u, (u)> 0},

I15-Tanpud. By Hopaswas Tymnam 1ed, coxubu 6y 6ynran nopas-
waH Tnsamra airina i,
16-Tanpud. A nopaswan t¥nuasunir sdpocu ned, WIEMEHTAAPHHHHT

mancyBank napasacn Gupra renr 6¥aran U yuusepean TVNIAMHBHT aHHK
OCT TYnAAMMra aiTisaan; core {A) = {u cp, (u)= l} . CybBnopman Hopas-
A TYnAAMEHHE sapocn 6V 6¥namm.

IT-raspud. A wopasmian TYNAAMHHHT O=Kecumn (Exu a-dapameanu
myiIam) A0, MEMCHTIAPHHUHT MaHCYBIHK apakac o SKkn yuaaH Kar-

Ta Oynran U yRAHBEpean THaMHHAT AHHK OCT TYIUIAMMIE aifTHAALN:
A, ={u:u, (w)=za}, a€l0,1]. « nunr kuiimarm a-dapasica peiinnaum.

Coxubun (saponn) won (Gupnnk) a-dapasicadazu Hopaniuan THnaaMuuur
KecHMH Jeh Kapam MyMKHH,

13.2-pacmiia HOPABIUAH THNAGMHHHI COXHOHHMN, SLAPOCHNN, O ~KSCHMH-
HH 15 (=0 pDassac e AHWENALITE Micon KEATHRHIIAH.
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04F

o2¢

®.gapaxa

nopasman T¥RAIM

________________
------------

= pecHM = -
coxub . '
_-—_-_-___

13.2-pacw. Hopapuman T¥na

18-ranpud.
€U, AE [0,1] ©¥ne
AnprepraTis Tanphd: XaMMa
Gy1ran Hopasuian TYIIAM Kasa
Tynaamaapra mucoa 13.3-p

Arap
a A nopasiuaH

asHIHE coXubn, HAPOCH, @ -KECHME BA
@ -japawici.

I-Z)H:}E mi“(l“ﬁ("l]'ﬁa (“z}]* ”I
TinnaM KaBapis el aranaiu.

KaBapuK TYTIAMIH mancys
P Ba KABAPHE ﬁ}l'ﬂ'Mﬂ-l."ﬂH

My {j..luf. +{

g-kecHMaaph
pitic Gynaun. Kana
acMLR KETTHPHITAH- ‘
|

Gyanaran nopasianfrnay

FanIpHy

B

% mopanman 1¥RAN

I ‘ !

13.3-pacy. Kapapuk »a Kapaps

19-ranpud. Arap (1)~ gt (1), v
rynaamnap mene (A = B) Gyaanm.

i Gyamara TynassIAp:

yeU Gynca, A pa B uopasuan
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13.3, Hopasmwan r¥naasaap yeruia aMaiaap

Omumit T¥nnamnapragman Gapkan pasuula Hopaswan TYIIAMIAp
HAIapHACHAa MancyOnmx napaxach haxar Gumap 0 sa | xuitmatnap Gunan
uerapanaumain, 6amen [0, 1] nereppangars Xap kanaaii kiiimatin kabyn
iy mysius. Kyimga JI. 3opa raxand) kuaran vopasman Tymiasnap
YCTHAA amManiap KeaTHPIIITaH.

20-ranpud. U yuusepean t¥nnamaa Geptran A nopaswan inmam-
T mpadupyewc aed A xamma uEU nap yuyn mancyGank dynkimscn
p; (1) =1—pu, (u) 6ynrau A nopasman Tynnamra aiitwnamm. 13.4-pacmaa
HOPABIIAH TYNARPYRYN aMATHHH OamapHiura MHCOn KeITTHPHATAH.

[T —=s A MOpaRmIAN T TRIIM
—A Hopaswad t¥nsaMra 1faanpyEiN

T

13.4-pacy. Hopunman ¥nuas t{inpysenc.

21-ranpudy. U yumsepcan Tynnamga Gepunram A pa B wopas-
WaH TYIIAMIAPHAAT KCCHITYBH 1e6 Xamma uEU nap yuys Mancybiuk
tyHKIMACH #e (1) = min {#ﬁ (), pt {H}] 6ynran C= ANB HOpaBWAH
TyiaMra aimuiagn, MusrMyMiIs asuigiam aMatn XaM A Gunan Genruna-
mamn, annn, Mo ()= g, (W)v pg (u).

22-vanpudy. Hopaswan A na B timnamnapunsr Guprauyeu 1ne6, xam-
Ma UEU nap yuyH mancybmui dysumsen e (1) =max(u, (1), 1, (1))
Giran nopaswan D= AUB 1§unamra afirunazy. MagCHMYMHH aHIKIAL
aman xaM V Oumsan Genrunanamm, swim, i ()=, () v, (1),

23-ravpud. yubypuar nopaa (-nopaa) ned, xap kasaii a,b,c€[0,1]
YUYH Ky HHAars ancHOMaTapHH:
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1. T(a,1)=a (verapasmii wapriap);
2. T(a,b)<T(a,c) arap bsc Gynca (MOHOTO
3. T(a.b)=T(b,a) (KOMMYTATHBIHK ).

)
4. Tia, T(b.c))=T(T(a,b),c) (accouparnuiiK T Gintan one-
KOHHKTHPYBUN ﬁﬂ]'.m HK [ﬂ‘ 1 ]ﬂ Iﬂ_ | ]--—I[{}, I] iliﬂfpﬂﬂﬁ.ﬂﬂl‘li p

ALMATA AfTTHAaIN. amtamt: 3ona
’ Kynuumk xonnapaa Kyiujartd t‘mpmﬁapﬁ;ﬂ I?;ﬂﬁ?;n — T(a,b)=ab;
GViinua kecnyn — T(a.b)=min(a.b); uxmhlf[;_i 0). 13.5-pacsza Typas-
Jlykacesuy O¥iinya KecHlUys = T[“*me“(a a;mapﬂﬂm' KECHIYBHHH
43 t-HOPMANAPAaH oiimanannt HOpaBIIAK Ty
KYPHIITR MHCOIITAP KEATHPHITAH,

HIHK),

[
1F
os}t
L'}
[, jl
g auu HopaBilaH
sn (hoitaas
. Typansa {-sopaaaapi s
13'5-']::: auir:uunr pecnmyBHHN Ky :
(s-nopwa) e6, xap KaHan ab,ce(0.1]

24-Tranpud. Vudypuak m:ﬂjoplm
{iHaarn axcHoMaIapHii:

HYT-]g(a,ﬂFa (werapasiii HIApT ) :

2. S(a,b)<S(a,c) arap bsc Oynranad

3. S{a,b)=S(b,a) {_Hﬂmu}rﬂfﬂﬁmﬂf},

4. S(a,S(b,c).c {aacnuuammuu].] i

KOHHITHpYBH DHPIHK [0,11%10, |t -
ey e } = anapaat ¢oﬁnﬂ-ﬂuummnﬂ. ey

K§muuimk xonnapaa Kyitigart 8 HOPM: g ok
G¥itina Gupnanima — S a by=max{a,b): ':m'rm.lsmmml_h1 T patats 0"
ab: Jlykacesiy Gyiinaa Grpaagima - S(ab)
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AWYa s -Hopmanapaa doiinanannd, Hopaswan TYNAAMAAPHKHT Gupaan-

MAJApHH KypHira MHCOJLIAP KeATHPHIraH,

IHr K¥T mwnaTHaaguran yubypaak Hopmanap 13.1-xaasanaa kenmn-

praras.
B
= A WOpABUAW TYNNaW
1k e i B HopaBuaH Tynnad
o — Jpaa B fuus KECHLy s
-« IETONOIWR EeCHIVED
oen Myt B abiing Byman recHuy
05 ¢
o

13.6-pacwy. Typawua s -nopmanapaan doiinasanni HOpaBHIAR
T¥naasaapiur GupasmMasapm  Kypumira MECOIAp.

Yubypuax nopsanapra siuconnap

13.1 — xaapan

T(ah) Mapae-
_ S{a,b) METpAap
min{a,b) max{a,b) -
ah at+b-ab -
max{a+b—1.0} min{a+h, 1 -
a, arap b=1 G¥nca a, arap b=0 6¥aca
b, arap a=1 Gynca b,arap a=06¥nca
0, arap a,b=| 6¢nca L, arap abw=0 Gynca
ab a+h—(2—y)ab
y+“-y]fu+h-ﬁh} 1=(1=3)ab 0
ali a+b—ab—min(a,b,1—a)
. max (e, b.a) max(l=a,1-5,a) a=10.1]
- == ol
Y TN T T e
[H'J[;—lJ 'I"[!—’—I] ] [1+d(;-|) +{E—]] ] A>0 .
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o ep - A>0

miu(l -W-') pzl

I={(1=a)’ +(1=5)' =(1=a)' (1-8)’
m(l—d{t-a]“ﬂl—hr.u)

] b
i »__ | — i
]‘-"SM[H'{W—ﬂ—ﬂ] 1-|._-.E“[1+ = ] w>0, w#1
mﬂ
min (a+5 +Aab.1) iz-1

(u+b—] + Aab ﬂ]
max | ————,
|+ 4

13.4. HopaBuan apnpyeTHr .

il anredpani GyHk-
ViuGy 6§1maa nopasiian aprymeiriap ﬁ?u::: E‘;;ﬂqu ;Q':f.g.w
UHANAPHAHT KiiMATIapIHI XHcoDTau! ycyaap e
24-Tanpud. Hopaswar Con el xaxugiti conaap

¥ Mill HOpasIiaH
T¥maamra aitrunaan, Mucon yHyH, ““i‘““mﬂi:m GepHIIT MyMKHIH:
KyitHars MancyBmng gyHKiacH KYPHHAIL

g 10 i arpodmaay ()= m v o
25-vanpu. Arap fn (1)=0: W < 0(¥u > 0) Ginca A nopasuian
Myclam (uandpuiy) ne0 sTaiES et mpuntus, Arap 0 MyCTAKIL

Iﬁ_mpr* Fodanun };"J:ﬂﬂam P i"i.:'"_.i- cOHnap Oinan be-

Yarapysuunap sa MOC panHT;: nﬂpangrmm g = f gy Giynca.

WATAH X,X,..X, GpryMeHT KABGH
!ji" = /(% ri:r‘ %) yscupEHT KHAMATH mancyOnHE GyH
Ay ey ety o
It (p) = sup mf.Il(F.ﬁ (14 ])
e e
I & =L i
GYnran nopapmay con )V aeb arana. piaH aHIK dyHK-

I eHTII ;
YhymiauTHpH npuatpin HOPS aprTHHHHr sancyGImK yHK-

pinan coH :
LHSHHHT KIFIMATHATE MOC KemyRii HOp& Hopasuai yMyMILITHpIIL TPHH

ﬁ:::::t:? mr;:l:h]:‘:;};m ot KyFHarH anropAT™ 63iIrEa
Damapiii MyMKHH:
I-gadan. y = y* kuitmarn Oepris. e g
2-kadam, y*= (_r,:r,,l:;_l,,"...f;j)ﬁa X, Esup p(&)i=l T
Lk napti anuiai.

L —
TR } ¢ g
KAHOATAARTHPYBYH XaMMa {11.:"‘?-!‘ s
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d-gaday. y* ImeMenTHINT Hopaswan ¥ coura ManeyGIIK Aapaikacunm
Kyiinaars opmynara acoin xucobnan:

i (") =max min(x, (7).

d-adan, «XamMma y MEMENTIAp OIHHIaHMIT» wapTHnur Gakapun-
UiHHR TeKmpHu. Arap «Xa» G¥nca S-xanamra i Axe xonaa aurs .
KHiMaTHiI Gepim Ba 2-kagaMra Vi,

S-waoda. Tamom,

Kesmupwiran  anropurv  wopaswan  comnn  amckper VHHBEPC
THIAAMAR TAKAHM ITHUINA ACOCHAHTIN, ALHH

IIl
i= E‘"f (_rp).l’_rr :
= | -
Onaraa X, i=1.n Gownanry Manaymoraap Gy naxnu-yimyxens mai-
cybank dynkunanapu xypunmnmaa Gepunamu:

X = f 1 (x,)!x,,

LER
Bepuwiran ¥ =/ (%.%,...,%,) thynkunsEIIr KRiiMaTiapHg Xucobram
YUYH X, i =10 apryMesinap iMCKpeTaAHANM, A,

i
x, = Z“ﬁ {"‘3.;-)'IIr
=1

P HyKrasap coum xucobnamnapuusr Tanab KHITHHAIMIal aHHKIHTHHH
TADMHILIAI yuyh eTapan fapawana oxunagi. FOkopusa xermupuaran an-
FOPHTMHIHT STHKAIIHAA JMCKPET YRUBEPCAT THnamaa Gepuran HOpH A~
WaH Tynnam dakand. Hopasman 7 COMUMHT OFnaKnn — yanykcus man-

cybmik dyBKUBsCHEN [.1'*45;{}'*]) HYKTANAPHHHE WKOPHARH alinarnd
VTYBIHCH KYPHEHITMAA OIWHA L.

4-mucon. Hopagiran X, Ba X, connap kyitunars TPANCIHACHMOH Man-
cyOummk fyurkunsnapn Giwian Gepuiran:
0, arap x<| x>4 dynca

..'I'l,“.,| -
KYPUHHIILA TaKIMM KHAWHAIML.

x—1, arap x€[1,2] 6¥nca
# (x)= 1, ai a:: :-:EEEJ} E;ncn
4= X, arap xE[3.4] 6ynca
Ba
' 0, arap x<2 x>8 Gyca
x=12, arap x&[2,3] 6¥nca

M (x)= 1. arap x<[3,4] 6ynca
\ 2-0,25x, arap xE([4,8] b¥inca pa
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. opamman ¥=1X, X
VMyMIarrHpiin IPHHUHITIUIH (poitaanannG  HOp

CONNM TOMII KEPAK. 13/
Typrra HyKTaga (WCKpPETIap/aa) HopasiiaH HpI:YMEHT.FIﬂpHH Gep
% yuyn {1,2,34) sa &, yayn :E. 3.;13:-.hmmn.
R R Tk ks s e
nmdeketa pa X, 2+3 3

230 g
aspUEITHT Gasapimi
Hopasuian connap yorsia Kynairipui s sl

patuy 13, 2-ausana kearupuaran, Jaisan O e o i
AH YMyMJIGIITHPHI AITOPITARIIHT OHTTa

AHITH CATPAPH-
Hariokamiii nopasuan THIAM E:a,mﬂ-:?:l:; i:ﬁaﬁiﬂ:;;c?:u sy
Aa e paran, MagganHiHr DHPITH gl st
asaem:;g;pn E3uiras, CYHITH CATPHA I3 !’IIEPH'::; r::ﬂ‘i; : S‘_j;‘:‘:! "
CyBumk gapawacy KeJITHPHITaH. Harmkajia KyHitl

- @ 1140,

.F_E+E & pa— Typu X sa ¥, aprymeHi-
“mp;:i:ii;::ﬁ’ -:T;:m:ﬂ ﬁcI:'P X, AbiH Tpﬂﬂﬂﬂ“ﬂz‘:u":fﬂ'; gﬁ;maﬂ“;
MascyBm dyrKuHscH Kyitiwiant npona Kypi

arap y<2 cxH y>32 Gynca
{(]:_ 2} j3, arap yE[ 1,2] Gynca
e {Jr] = ]_1 u ardp },E[{,_?} Egnca
| {‘32-}'] 123, arap YE[34] oynca.

apui TYpITA AMckpernap-
paTipKaIapn ar_irp{:am:rran.
i QuMITaR Y HOpaBIH
ap Ginan HCa TPANCIIE

oY BT
13.7-pacmaa  Hopasiuan “Tﬂmﬂ-ﬂpin“m
a3 Gepub =3+ F, amaiHpHr ﬁﬁazpmum
Pacyuza kgt tomay3iiasap OHia 3 MR
TV M HIIT PIeMEHTNapH, “”r“:,'m;nm i e
CHMON MancyBimik (yHRUHACH “In}cuc:cpcﬂﬂp Sl Dp‘l'l‘ﬂHJ-l; ::“p:;m >
Apryseniap GepuiaaHrand S IIIHI KPR :
}"H}"MEEH]J}IIIE{HHF HATIDRACH Kanaait :-"ll'“!} a GepwiraHaart HOpaB-
T-pacmaa X, Ba A; Apry i HyKTaTap BrmaH yMy
lwan ¥ con kexrmpunran. Pacsad Ky  TYTIAMHIRT YIEMEUTAAPH.
T J-H'IHHIIFH acocan aHMKISHIEN ) Hupgzgi?nuur ST IOKOPHAAPH OPKAIH
HH - . Hatn-
AN panT Giian 2ca ﬂHHKﬂﬂHr:I C}'ﬁ}‘:f:ﬁ (yHKUMACH kpeaTHAran
upHT M

it ; v =Sy T Tpa-
skl uiehd oarHHA Hanra rarat arpH AR TP
acH
warunr mancybnue GyHKLDT

NENHH [IAKIHTA T4,

179

s



I '
I ‘
13.2-%aanan - -
{ 4-Mucoa nanicraIApn L= rEiUﬂ "[E—Ln-"ﬂ}
i T LB — — — it - TXIATH MHHHMA (MAKCHMAN) '
[ V=5 230 |6 |8 o {12 |16 |24 |32 Gy epaa x,(T,) - aprymenT & HHHT G=C |
: - : m— - i .
Il 4 AL le 2 3!' 2 (403 |3 |'Ll 2143 |4 EM;?I::LPH# Q-cangan YMYATGUImUpHE NPT Aiap 1 MyCTRIH |
| . . e T e e R N ] . eHTIA
. | % 2 13412132 I1R 41213 |4 [3 g$14(8 |8 Yarapysumnapnan (ryHguns V= i [.tj..r?.....l‘“] Gynca Bax, aprym p
b (Il i = — —— = = { =
l (1) 0 J0jor|1friof1fofr |1 Jﬂ 1(of1 (o -'-’=”mi(i‘-‘a..-v-‘.-.u)~ imln 5= (5% i)
() 0 1 TTRRE HOpABUIAH comnap Guitan Gepiaran Gyca = L i
h €S Ljofrjofofijofififijofifo fo dysiapsHMET AT 266: |
min (e, ()0 () fo fo |1 foltlolofifoli [ilolololo lo = U (3.7)
- +—1 | {01
| #;(x7) ojojo i |1 Ljt o Jo o Hopasian conra i1, 0Y ;Tm
b i inf .fl(xi.urx!.a"""t"‘* I
| . : ' - "E{-!';?:"}( Ba :
[ 1 ) . : :: J;:'!PE: Yupm HOpAREEN mFNaATES )] |
i ; ‘:---..-- \ + 38 12 umtyﬂ;-ﬁﬁ:ﬁ“ulﬂﬁ:ﬁ-f'"“ y,= sup (J’ (xl.ul"‘:!..ﬂ"""r‘q 4 I
& Jre e—— e I8 TA IMCMDET YUy OTODUZEN 3EN 3D FTynumn '-.-d--'u?-] xap ﬁup X=Carx
g - S et
i R b vy = aimail :
T g i, 857 K77
- . LR LN [ Hmuﬁimm— MR . : !
| _ waprra acocan y=f {r\r*r";;;l;]ﬂa pia 3apyp OATan HIKIHKIOE 1%
| ns ‘ Kufimariapuay Tomm, XHC rRHTARAIMN.
! ! R R R T MHHJIIlﬁ,HHI"EH Mﬁmﬂ‘pﬂﬂm u'cﬂmﬂ.ap THHH “pHH“HﬁHH“ K?Hﬂﬂ'ﬁ #‘HH'
i o Ny PR S-Mueou. YayMAATHPHLIHAHT &
| / / Prrr aeseessedesriiend ; Cumﬁﬁiﬁfgir::* e nnuqmﬁﬂﬂﬂnﬁumm:{n.l izﬁgnﬁzﬂﬂ W;:;:_
il i e = i b3 H 5 .= - . =
| 0 5 0 % o S 0 » nap kyluarssa Gy = (1,4), U{ZJ]‘: Ba .t:. : ,= f'z 35) Lj[ﬁ.ll:h-
13.7-pacm. 4-mucoara ona ausma, NAILTHDHITHIET  Q-CATXIIH ppiHIMTHTA  acocat  Hi T ; F=F %
fTupHL HATHIKAC W
pimaH COHHH KyNd TACBHPIIAH-
| SOMAMMHT ynyMAALTHPHII NPHHLMIMEN KnAam Kyl u 3.5 pachina BKKNTS HOPS gran wpmiap Giia a-KecHMAap
J| RHITHEYHIHK Oman Gormm: Ky o e KYpCaruiran: KHIHi r{:-]iﬂiﬂﬁmm“ e HOpABLIAH ¥ cOH vancyGmaE QynK- |
1. Xucobnanuiapam KATTAMAH = FaH, HHTHYKE KHIHI HH3H ol
Oyaran Ho o Lot g g UHACHHAHT GYNaKIH-4H3HKI ANAPOKCHAATITE caTXAPHHHT COHH OpT- |
» Pyp PABIIAH TYTIaMaarn JMEMEHTNAP COHH P|'P:'---'Pu_[“ TEHT, Hopaswan },“},mmmﬂmnuﬁr paTHKacH 4t X, aprymenTiapu
Oy epaa P - nopasman i-apryment Gepunras o £ it 13.8-pacsura & BA “3TH
i yKramap conm, i=1n; : Hif KypanIHK. - g K H30H-
2. Harumasuil wopasman 1¥nnamM memenTa A Kauaail yarapuom 5 aran, KK rop
; APHHHUHT JOKOPH HYKTd- ranparn wopasman ¥ €0 i Wi
" AapHIH ﬁﬂpﬂnugn:]f;wu STPH UMIHIGH FrKasHi 3apypanrH, "t ::Hu*zama SET;I;H Hup;};maﬂpf?ﬂﬂa“’"“"" e ﬂ:u:iﬁ:mmi
Aok GV i TN HINKTap LB oa HE K :
Kymnaiipok 6V CATXIH  YMYMAAIITHPHIL  IPHHLHTIIHY k{nnam Gunan 41 a-carx yuyH HopaBlgH |} con MaHcyOmH sa 13.8° pacu-

cn KypeaTHarat. L

C h ;
Xucobuanann. Ywmby xonma sopamman COHJTAp a-carxnapn Tynaamiap GYHAKIH- 4K AnIPORCHMALIA

G¥itmua ampariwiran kipussma uonananamn:
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JapHH Takkocnad 26- pa 2T-rawpudmap G¥itinua HaTHAasap Gup-Gupira
FKHHIHTHHH KYPHUTAMHS MYMKHH.

.
L T

¥ T
B 41 anegia-cary Gfduua ]
MAMCYENNK Gys At
513 K - i T
EMMPOKCHMIUHRE I

aar 4 anega-Ccarx OFianug
MBHCYOMME SV HELNAE i
BFnasme- uavgne
06 F P | annposcuMaunnc
'\‘ .
04E !‘_‘_:\ 5
‘_-';;\‘
D2F — ,.
"‘\.\
D ;. b | I I L --‘-‘— r
1] 5 10 15 20 - E kL]

13.8-pacwm. S-munconra ona anima.

YMYMIRUITHPHIIHHAT G-CATXUTH (APHHIHTIHI KYIan HopaBIIAH COH-

AP YETHAA apHpMETHK amannapui Ganapui KOMIANAPHIN ONHII HMKO-
HHATHHN Gepaun. MycGar nopasiuan connap YUYH ApH(MeTHR aMannapum
Gamapnin kownanapu 13.3-xansaia KeaTHpiaran. Yy konganapui xap
Oup a-carx yuyn xymnam 3apyp.

13 3-sannan

MycBar nopasman connap yuyn apudimeTHr aMaiaapnn Gasapim
Kowanaapu (xap Gup a-cars yqayu)

Apnbmerine aman ¥ ¥
i X+ X +E
F=i -8 -5 ¥ -x

e 5 %R
=2 5 5
i i, E.
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: apm
13.5. Hopasman MynocagaTaap sa yaapuiir xoccaaap

7 : G e
30-rawpud.  x,x. .k, THIAMIATH R nopaauian M) “':-”f""’: :
g - " J" .--u-u-l- ™ ey ah =
X, X ¥ JIeKapT KynaiitMacHianr HOpABILAH OCT TYIIAMHIA T
.,

sk )y EXi=ln
A, | ##(-‘i’..-fg.-...xn) Maﬁ:‘.‘.}fﬁl‘mﬁ JiapaacH [J:é ;::::zpm m]m s s
mesmentnap opacuparn R synocabaTHHET Japak

Kype - s KapT KymaiiT-
Eﬂ}-lr:;[: popasuian myHocabaTaap WKKHTH RY MOARAHE SRS N

X a Y nap opkamn Gearn-
macy endaniia Gepunazy. Yindy .;ynmmw“““ stynocabarnaprs Gepim
aafinais. Byna XxY aara R Guiap Hﬂpﬂmz«mm (w14 (x.3)). B
Kyitiarn yankaaphn KypeaTniiaan nbopat }é}{*‘ﬂ
epaa xxX, yx Y. K, WIYHHHT ;"31"! E?.Tll’ﬂH? (x.y

an MyHocabaTHi
S-mumcon. x=y («x takpuban y i TeHr») HOpaB .

KypearTuur, Sopmmaa  bepuil
):IPHCIPHHIIJHH mynocaGarin Kyiirzart maTpiHia K¥p
Kynaii: .
0 1 2 3+« yx| . .
1 05020, 0
- os 1 0603 1
R=1072 0,6 1 03| 2
0,1 03 08 T m—
X=[03] sa Y=[0.3] St ﬁﬂﬂmnaﬁ ﬁﬁﬂﬂﬁ;’pnm— MyMEHIL
AV : HAC
cabatnapun KyHnaari mancyGiK QyRKIL o anuigpAN HOPABLIAN X<

= =% f H3 .
wy (x,p) =€ ' Jluckper Ba :t'?-f"-';;; 13.9-pach KPCATHITAN.

mynocadar KYPCATHHE
(wx Tapuban y ra TEH:;L ¥ 1K HOPABLIAH hl?"““&m::ﬁamn Kyiiari
i-;' HE_M' M;m:?ﬂ .23}, By xonaa Hopapmian MyHo
TajinMK x,) o =

MEHH!
MATPHLA KYpIHHULL Oepiin MY

g 1 2 3=yxé
0 02 06 é. p ?
-. ﬂ-l L]
B= g g 0 U‘Z 2 .,
0 @ 0 0 3 wy arua 3 AaH KaM" HO-

w Y=[0,3] wimxamap Yy

; 1811
Vauyxeats X0 funary MancyGIiK (hyHKIHACH GriaH aHNK
e

pasiuan mynocabarni Ky
MYMKHH:

arap ¥V
0,
4 t.l'u 'I-’]: ____l-———"' arap x>y
T s '
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—— e e

Huckper ga yinykens TYIaMIapaArH Hopasiian “y anua ¥ Jan kam*“
myHocadaraap 13.10-pacmaa kipearinran,

Mucomnapaan kjpuin6 Typrasmuaex, HOpaBRWwan mMywocabariap amns-
dHaBHi Mywnocabarnapra HHCOJTAN 10KOPHPOK MOCTANIYBMAIINKKS Ira,
Ynap mynocaGarnapuynr Gamapiinm dakTHHUTHHA SMac, Bankn Gawmc-
PHIHIN AAPAMKACHHH XaM KYPCATHIN MMKORMIY Gepanu. By napca x¥nnal
AMAJIHI MACAIANAD YUYH MYXHM OXAMHATTA 91,

3) AMCEpat TERnAMnapaa

wCHE TYNn a
HopaBusH wyvocadarnap S yRay Lol rund

HopaDuad wyHocalatnap
! 1, v e

s

13.9-pacm. =y («x Taxpnban ¥ ra Tenrs) nopasinan mynocafiar,

3) QMCKpET TiRnaunspaz
HOPERSAH wyHocadarnap

A

B} yamykcwa Tinnosnapsa
HpaNdaH WysDCalaT nap

13.10-pacm. «wr anaa kam y aann mopasman Mynocatar,

184

A),
7-mucoa, Kyiinsarn {ykpausnap V), mesnp (qr}i'u::‘l?:r ;;!I::::J:P( ;
Hemucnap (H)) yuyn «yxmam me HTAIHTCT MYHOCH e Jxinam
Oyymid, sopasian Gymaran mynocabarnapioH S e (ekaidusp
MenTanHTeTH  Miaapainr pakar GurTa e Yiuby mynocabar
Ba ABCTPHANMKIAP) KYpeaTHIl HMKOHHSTHHH 5?]”1: ARMHPOK IKAHINITT
Giuman uexniap wewmcnapra yKpawiapra ic a:ﬂ:ryﬂucaﬁamnp Bynnari
THrprenaar daKTHn axe STTHPMATAN. Hopanit '

HH:
MALJAYMOTHH OCON TAKIHM HUTHIIT MYME

vV 4 A H

1 04 06 01]Y
- 041 04 03|H
R=l02 04 1 08|A

0103081 |H

i aGaTHHHT 3Fa-

31-ranpud. X sa Y TynamRpAATH £ Hﬂpnamaﬂx?nf;:manﬂmmr ocT
cH (TapKaryeumcy ) 266 X*Y KypHHHLLIATH neunPTY st
T¥nnamura aifTunanm: SHPPﬁ ={{-‘f;}') (x, y)E X:m;{?in‘;l ;puHHHI B

Hopasian MyHocaGar 3racira HOpaBIIAH MY o Ry
PuAHI JapakacH R wonra teur Gyamarat [“‘ﬂ}L Ho pﬁsmau MyHOC-
BornoBun onataarn mymocabar 1eb xapatl Mwnpc-u : ra MyBODHK,
BatnapHur o -kecuMiapuaan Goliaanaii Ky raprHra XA
ynapruHr TaspHi o -CaTRIap S A (T a-Kecu 0el Ho-

3z-ra:.§aq:. XxY parn R nopasuiai Mﬂ““ﬁ‘f’: A

P i
paswan R synocabaruunr Gamapimil Jza[:::m
xamma (X,y)EX*Y my(prarnapHi GornopY
=0

R ={(xy):(xp)EX*Y pt LX)z o,
K pURAIIIard onaraary GOFIaHHIIT aitTH . >

33-ranpied. Arap xap Kanaail XX yay Ha :

. X qeK-
punca XxX parn R anumnﬁﬂrﬁmaw Wﬁwﬂg:;fﬂf:fﬂﬂma Al
nn kynxan Gynran xon yayn £ varphua Gout :.cﬂ:m:l MiCON “TAXMAHAN
Merrtiapi | ra Teur. Peduiexc HOpasiian MyH
Tenr” mynocabar Oy aHmnH Mr:;}:*;[xx g (x.5) =0 renrmK .5“1:.
i AEPHE'“PB‘:EH uynn-:aﬁa'.r anmupeinercs ne:::‘l:::nm;
e peyon s o
oo 14 Tosr, Auipafacss yopsmuan WK

“anua k§n" mysocaGar Gymuun ”3’";:; " xy)EXY wyrmK  yHyH
AS-raepup.  Arap Xap  Kal = R nopasian MyHo-
gy (x,9) = gy (3ix) renrmmx Gaskapiica, X*Y HRER
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cabar cusevempux  ned arananm. Yewnn xynxawa Oepunran cuMMeTpHK
| HOPABUIAH MYHOCAGAT MATPHUACH XaM CHMMETPHK GYnazu.

' J6-tavpud.  Arap xap kammaii  (xy)EXxY wypIaMK  yuyH
|||' 1y (x,0)>0= 4 § (1.x) =ﬂ":njmm ¥pmsam 6¥nca, X*Y parn R uopan-
- ‘l' wias Gormanmum acimsempur 166 aranam, ACHMMETPHK HOpaBIIGH MYHO-

| cabarra Mucon cudarina “anua kyn” Mynocadarin KYPCaTiin MyMKHH.
3T-ravpud. Arap xap kaupail (x.y)EXxY HYPTIHE Yyl
' Hy (* .‘-'J >0=u, - l[,l’r-l‘] TeHrauK Gaxkapuica, X=Y narm R sa R—1
Y' HOpaBuran Mynocabutiap Teckapn aed aranann. Teckapy nopasman my-
|

HocabaTiapra “amya karra”™-"anya wuaHK» KyPTAHTH MUCON 6¥aa ona-
1H.

13.6. Hopaswan viynocabaraap 6Viinua
amaaaap

Hopasuwan myuocaGarmap 6yiisa aMallap ofaTAars aHbaHasHil aMan-
napra yxigaws. JTexun, Hopanmian pasapiit-KYIXaamm aMamtap cuirapm,
yap Typiu ycynnap Ownan Oamapwmsinn mymsin. Kyiinaa wopasuay
myHOcadatnap 6yituya Gaxapiiannran aManaapainr Taspriuiapy ya Gyp-

TRAKIH HopMa B3 konopManiapiad (oiinanannG xentupinran (13.3-6ynuMra
Kapaur),

38-Tanpud. XxY na Gepunras A ga B HOpasIIaK MyHocabarnapHumr
KecHuysd ged, Mancybnuk dvurmac M- (x, y)=t (#,; (I-J’]-#ﬁ (LJ'}].

(x,Y)EXxY, Oy epaa t(.) - t-nopma, 6¥aran wopapman C=ANB MYHOCA-
Darra aiftunamy.

39-Tanpue. XY na Gepunran A sa B nopasman mynocaGarnaprmmr
Gupnawrysu ned, mancybimk GyHKumMsicH Hy (x.y)=s (H,—. (I-Jr'}-.ﬂ“ (x, J'])
(x,y)EX~Y, Gy epna s(.) — s-HopMa (t-kowopma), G¥nran Hopasman
D=AJB myuoca6arra airamazmm.

13.11-pacmaa 5 sa 6-Mmucomnapaan onunran Hopasiuas MmyHocabarnap-
HHNE KeCHIIYRN Ba GHpsialnyBn “x TaxMuHan Teur yra" pa “x anua kam y
aan” Kypeararan. MunnmyMen 8a MakcHMyMun anmkiam AMLLIAPHIAH
MOC pasiuiaa -HopMa Ba s-Hopma cidaruia doiinananniran.

40-ranpud. XXY nma Gepunran woparwan R MyHocabaTHHHr
TYAAHPYBUIHCH ned, maucybumx  dynxmmscn g, (x,¥)=1 " (),
(x.y)EX>Y 6fnran R wopasman myrocabarra aiiriunamm,
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e afaTApRMT SHpARIEN
Hepartuail My HocaS o TAIpHInT RecilIrEn Hipapuan 38y e |
a7 ] -

P
+ bl Cetal
"3 i rp
X . - + :

4
A

0543 |

i mynocabaraap Gyiinta amanaap.

B myrocabar-
rast Hopaswai A va -
4h-ranpuge 1 S zxx;:if:gl:aﬁmanl} ae6 XxY Timnamia pMan ||
J2) it (= ¥)). (xy)EXXY, |

aitTH=

13.11-pacs. Hopastudl

NAPHHHE Maxcyun Kosnosiily

cybumk (pyrrmuicn M (x.v) ﬁf ; % - at ayizocaBaIT
¢ aB
3 snran G = Aeb Hop -
(x2)EXXZ, (y)EZxY Oynrd =2 B
~=AcB HDPHBIJIH.H MYH I
s, Tynamaap eicm Gyuran X G - sraeMIE KFHAITMACH CH-
Hunr X,Y.Z arpuuaci A ga B waTpuiaTepy wit KymafiTMa XoCH/IAcH
'EI!;T:{M!EFM?:PYUIIEE awan MATPIAIBPRCS {::?I:tmrﬂpﬂm MHIEMYNEY »
cunrapy Gmxapuaau, OyHZR :mmmmuugfﬁwullrﬂlpunmﬂ. Muinare
. MaKCHMyMIH TOT [IyHra yXma Taps-
S A mm?:;mm KOMTO3HITIS AMAnAapH :fin:;nniaﬂﬂ YN BASH-
:a M“ﬂﬂmyﬁ?ﬁmmmum popasiiH MaRTHEN! |
d AHHKIIAHAN.

thawn Gancapaam, 0.1 0 ,,] 5 [ﬂtt; g*_:] HOpPABLIAH MY~
A=l i | B8 B=]05 0
8-mucon. Kyiiunars A'[U-E I JHT MAKC-

puan MyROCAGATAAPT

HO
nocaBarap Gepunrai. bynaa. ymoy HOpa
G,) »a ARCHMYTBTHTLT
" il AHARADHATIE G =|p5 03

HEATHE (Gi) KOMITOAM-

MHH (G,), MIHHMAKC ( . 0,1 {].I]_

, A & N

o
IMsapK  Kyiinaar sarpiuanap
= _[0,503] & |01 n_.uq:,]_ | I
Gr:[lia n,a]* G, =(0,5 0.32
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42-1a ; ReRCR 6¥ R
mpﬁmrum:r ::é :TFaP ReR SR Gynca Xx¥ parn R nopasman mynocaGar
oy 3 anaju. Bowkasacura aifrranza, Xap kanaail (x,v)EX®Y
wydramk yu ) :
i ﬁi H{:";“H Mynocabarfinr Gaxapuanm aapaxacu ReR synoca-
PHITHIL RapajachaaH kam SYIMacanru Kepax,

43-ranpid. Hopapman R
i . H M
KyHuuary synocabarra aﬁ'ﬂmaﬂﬂ?mcaﬁmmﬁ? TPREANTHE TYTAIYRK 205

R=RURUR'U._UR"v __ Byepaa R"= E"—Rf—‘-’_ﬂ

1L Mg
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XIV BOB. FUZZY L

Fuzzy Logic Toolbox — Gy
Typnap nakerianp. Y MATL
rpanaatysn Mymknn Gyarat, HOp
TacHi(nam (knaccHpuKaLIR) THS
Fuzzy Logic Toolbox HuHr Taak' T¥
xynoca taumi (Fuzzy Inference
“KppILIAp-HIKHTIap T HI THIMALA Kyped
noea exemacy acocHaa (yHKHuOHAL TAcEH

0GIC TOOLBOX NAKETHHHHI
TY3HJIMIIH

MATLAB Tapkubura KHpY B amasmii aac-

AB MyxHTHASR, Girulink JlacTypHra Hure-

ABILAH MAHTHKHIT Xy70
HMIapiHE ApaTil JvEOHMAR GepamH.
Ly HYACH FIS-cTpykTypa — HOpABRIIAH
System) xicobnanamy. FIS-CTPYETYDR
THUITAH HOPABILIAH MANTHKH XY~
prraIHM AMAITa oHpHLL YIYH

i B HOPABIIAH

sapyp Gynran Gapua MaBTyMOTIApIa T8

MmHCviomiE
v R ES

Hopanma+

- ptarTaatEl
funiatop xvmocl
pfmminact?

Ed

Hopasmax
R s o
Dnaacii

Hopasin panTHKRI XYI0C8. |

Benrwiannuap:
X — AHMK KUpHI BEKTOPIL
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X
TOpH;

Y — wopasuian TYIIAMIAP PERTOPH KYPIHHIINAATH MANTHIKH Xynoca-
HIHI HATHAACH;

¥ — aHMK quic BEKTOpH.

Fuzzy Logic Toolbox xyiinuars Aactypuil BocuTanapra sra:

= KHPHII X BEKTOPHTA MOC KeItHran HOPaBuan 1¥11aMiap sek-

(polipananyBynannr rpadum uHTepeiicnra sra 6¥nran (GUI) purepak-
THB MONyiap:
Simulink naxern yuyn Grokaap;

HAMOTIHIIT KHITHI YUY MYIOKLIAGHTaN MuCOIIAp,

14.1. Fuzzy sonyan épaammnaynanor peANMIIR HOpPABIIAK
THIMMIAP TY3HN

Fuzzy sogynu Mamaaru sa Cyruo Typaary HOPABIIAH THIHMIAPHH
KYPHII MMKOHMHY Gepamn. Mamaaun TYpLars THansnapaa Gumumnap 6a-
lacK “Azap x,=nacm sa X, =ypmava Givca, y=Oatand” k¥puHnnIAari
Konamapman Tawkua Tonran, Cyrmwo Typnarm THINMAApAA OHIHM-
aap Oasacu “Aeap x,=nacm sa X, =ipmava Oyaca, y=a,tax +axmy
u?pn‘mmmnﬂaru Koupanapaan tawsun ronras, Iynnali kuanG, Mamaann
Ba CyraHo Typaari nopasusan tHanmap Ypracumary (hapk: Gunumnap basa-
CHHI TAWKIT KHNYBYH KOMIATAPAR WHKi FIrapyBuncHEy Gepuur yoyn-
aaaup. Mamnanu typnarn THIHMAAPAA “YHKHI Y3rapyBIHCHHIAT KRitMaTi
Hopagian Tepsnap opkamn Gepunamn, Cyramo Typrars THIHMAApAA 3ca
HHKHL YIrapyBYHCHHHNT KHilmaTy KHPHI YIrapyBuHiapHHUHT YHIHICH
KOMOWHALMACH KPR 6 nasm,

14.2. Mampanu rypaarn THIEMJIAPHN J0THXAAa1

l'anM_.uaHH TYpRars THINMAAPHW AOWMXAMALIHKE ACOCHIT ITANIAPHHN
y=x -sin(x,—1), x €[-173), X, EI-4-4.T—?] DOFIAHIIIHI MOACILTOBH
HOPABIIAH MAHTHKHH XyToca TH3HMHHH N0HRXanam Muconia KypaianK.
Jofinxanamny bepuiran Gornanmmumnr rpadus TACBHPH AcocHAa onnd
Bopumms.

y=x sin (x, =1}, Oormamsmsr yu  avamm rpadhu TacsHpUHK
X & [-7.3),x, €[-4.4,1.7] coxana KYPHLI YHIyH KYRHIArH JACTYPHR TY3aMirs:

y=x1"2%sin(x2-1) pysxunsmmr rpadwmrmm

% x1e[-7.3] n x2e[-4.4,1.7] coxana kypuu.

n=|5;
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K1=-T:10/(n-1):3; ‘ r

x2=-4.4:6.1/(n-1):1.7;

y=zeros(n.n);

for j=1:n

v(j,:)=x1.22*sin(x2(j)-1):

end

surf(x1,x2.y)

xlabeli'x1")

ylabel('x2')

Zlabel('y")

Ez‘[l:;rgﬁﬁ;!plmumuﬁﬂnr HATHOKACH cns'iJW"'Izb ﬂ;ﬁ:ﬁ:uﬁfi
THAran FpaguK TACBHPHIL 0NAMILS. :&TE ::E:::l':zsg O

it Xynoc
JyBaI HOPaBILAH MAHTHREHE at.
PHAIFAH KETMa-KETIMKIArT KaJamIapHi ﬁ“’“""" o H e

4 Figure Mo

= Er e

Tl g
el S e

DER& NAZ2/ ART
‘rngel_

a

I'J

S ap carpuia 1

J-kadar. Acocnil fis-penaKToptit oI *I}:;MTTHI;EE;H i:il:ﬁ:m y

fuzzy CcVIHMHN TEpaMHI BﬂHEn!EDET}’{‘thHHH-I‘manmlﬁﬂ- : T
oM fHTY TpadHK Ofina 14.2-pacsna KYpe
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14.2-pacm. FIS-Editor peasscropunsny ofinacu.

2-xadas. Hrxunvy KUpUW PI2apysuuciit Kitiamus. bywunr yayn Edit
MeriocHna Add input komanzacimn ranaaiivms.

3-kadam, }:apnnqn KHPHII VarapyBYHCHIHHT HOMHHH YarapTHpamua
E}‘l{HH!; YayH mput] GHOKRHMED YCTHNA CHUKOHYAHHHT 9a] TYTMACHHH ﬁn;;
MApTa bocamus, xopuil Varapysumimumr womu cHarnia Taxpupian maji-
Jnﬁi:ua AHTH X1 Genrmnanmmmn kupiravns <Enter> TyrMacHun Socamm,
s "H:frml:'lu.-. IHKK.IIH'-I.II K}{pﬂl‘lllﬁji"ﬂpj‘ﬂ‘-_l!!ﬂ}iiiﬂﬂr HOMMHHH VarapTHpams.

Y YUY Input SrocaHHIT YOTHIA CHYKOHMAMIHT Yan TyIrMacHin Gup
MApTa Gocamus, sopiii VArapyBuHHHHT HOMH cudatiaa Taxpupram Maiiao-
HHpS ATy %2 Genrwnammuam kupurasrs <Enter> TyrMacuan Bocamus.

d-gadam, Yuicnn VIrapysqucHEHHT HOMEHN yaraprapamuz, Bymunar
YuyH Emlputf BokHIAr yeTiua CHUKOHMAHHMHT Yan TYTMacHH#l émauﬁa
AOPHH V3rapyBYHHWHT Hompms TAXpHPAAW Mafiaonuaa aurm y Genrmm:
HHUIHK KHPHTAMHS Ba <Enter> TyrMacuun Gocamus,

O-gadanw. Tuimmra pos Gepamus. Bymmur yuyn File meniocnary
Export oct memiocuga To disk KOMaBIacHun Tansafiyms, hallaaunr wo-
MHHH KAPHTAMI, Macanas, first.

F-kadaxn. Mancybmux dynkimacummmr Taxpupnarnaura Yramms. By-
HHHE YHYH CHUKOHYAHHIT Yan Tyrmacuig x 1 OIMOKMHHHT YCTHIA HERH Imap—
Ta GocamH,
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v . Byrume
S-xadayw. X] ireapyewunune yieapud duanasonuii Gepamiz, Bynune
' . a <Enter> Tyrmaciii Gocamis.

viyn Range maiinonnaa -7 3w mepamiis I
' - G (hyHKLMACHIH DEpanMins. Yiby

Y-gadam. x| VIrapyBHHHHHI MAHCY =
Yarapysunmp anurancrik Gaxonai Yy yubyprse KFPHHEIEEIHHTN Mﬂ:ﬁt
MK dynkpscnra sra Gyiran 3 TepMaan 'h“ﬁﬂfmﬁmg' i H);::’;}-ﬁmlg
mestocHaarn Add MFs... KoMasnanH TanmaHMiz. Haﬂnﬂﬁtﬂ: e
(pYHKUMACHHHET TYpH BA CORHMHN Taral HMEOHIATHHI m{a"np“m A
oifrg ounaa. By cykyt Gyinva yuGypuak wakcyGIEk @ ;M“

Gynran 3 Tepmanp. Ly Hr yeyH <Enter> TYTMECHHH 2{:::“3 EIY';H}“' ayh
10-xadan, Tepynapnn X1 yarapysan GHian Hﬁmia:g“qa‘mmr qunl TyT-

= - rpadurnaa cH
OuprEdH Mancyfnik (yHKLHACHHHEL rpadurn Eomns
Macuiu Gup Mapra Gocamus (14.3-pacura apanr), Keitit Name ¥

. <Enter=> TYT“ECH.H H
I TCPMHHHT HOMMHI KHPHTaMIL3, MACATAH, EE:“ o YT
Gocamms. Keitnn ki MaHCyOmiIK (pyH i M] ﬂmt OHHIR TEPMUHHT

pa

CHUKOHMAHIHT Yan TYrMacHHH GOCaMIs <F'nter> TYrMACHHI BocaMi.
- Ba !

HOMMHH KHPHTaMH3, MAcATaH, Vpra4a, CHYKOHHaHIHT 4al

CTHAR
Vupran mancy 6K dyHKLHSCH rpaduriHitT :1_ HOMITHI KHDHTAMILS, M-
TyrMacii Gocu® sa Name MaiiioHHra TEPAIH

AN 14.3-pacsia
canan, Baaama, sa <Enter> TyrMacHii Gocamis. Harui

Kypearniran rpatui offnara ard o

Jaamud.

FI5 Wanshlas

X X

¥ ¥

Cuatird st
L]

=

Runge

Dictloy i

ancyan GymKUIACH.

14.3-pacm. X1 JarapyBasunr

1 3-1416-13 193
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H-gadan. X2 ysrapysuasunnr maucyGanx (pyuxunacunn Gepanmns.
Ymby Varapysaminu nunrsmetux 6axoma Yuyn rayc rypaarn saucyG-
mnk iynkausenra sra 6¥aran 5 repmaan Goiinananamus, Byumnnr
yuyH x2 GIOKHHEHT YCTHAR CHYKOHUAMHHT 4an tyrMacuuu docnb x2
Y3rapyBuMHH akTHBIaITHPAMIY. X2 VirapyBuMHHHAT YIrapHi guana-
JoHHNK Bepamus. Bywuur yuyu Range maiizonmpna -4.4 1.7 nn re-
pasui sa<Enter> tyrmacunn Gocami, Keiinn Edit merlocnga Add
MFs.... komanmani Tannaiins, Xocnn ¥ anunran AHajor ofiHacimmir
MF type maitgonina mancydung hyuEunACHENEr TYpUHN gaussmi pa

Number of MFs vaiizonnaa S TepMmiin Tannadmus. Keitnn <Enter>
TYyraacuum Docamms,

14.4-pacm. X2 Vsrapysumaunr mapcyiuamnk Gynrunsncn.

[2-kadav. 10-xanasaarnra yXwam rapama X2 Ysrapysusausr Tepu-
napira Kyitisari nosaapan Gepamus: Tacr, ¥pravanan nacr, Vprava,
Vprayanan Ganans, basann, .

Harms#eana I44'FEEMJLE[ Kfp{‘,aTH”mH !]m{l}HIf oiina xocH SF'J'IHII,H.
13-gadax. y YIrapyBiHHHAT MancyGmuk dyymicumacnnn Gepamus, Yuby
Yarapysapud IHPBHCTHE Daxonam yuyy yubypuak MancyGImK dynkina-
cira ara 6yaran 5 tepmaad gofinananamns. Bynuar yavi p Groxmiunr
YETUA CHUKOHUAHMHT Y3l TYTMACHHH BocuG y §arapyBanim aKTHATAI-
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THPAMIL3, 1 YIrapyBMHHHKT F3rapHi AHAnasoHiHl Eu*pn:éi:.t:ir:,:umr _:,r;:,::.
Range maiizonnga -50 50 ni Tepamms (14.5-pacs) Ba TYTME

! HH TanaaiiMH3,
Hi Gocamus, keiinn Edit meHocnaan Add MFs.... KoMaHIa

i afimm3.
Xocuy Gynamnran Number of MFS MaildoRIa 5 TepMITHI Ta

Keiinn<Enter> ryrmaciui Gocamus.

fla Ed Ve

FIS Vanatile

LF
aipd veabia 5°
Lot i gpunkiee e b = I-m—
= ' Tipe [t L)
= g P ]
Rangs ] — => —— J
Ditiag Aargm = ] b8 =S Vett -
et aruthe 'y
HeYBANK iy K uACi.

14.5-pacs. Jarapysamiunr Ma
saa y JarapyBuMHHHT TEpM-

Yprauanan nact, ¥praua,
A8 TacBHpUIaHTaH pa-

10-xanaMaarara yxuad 'mp
Bepavns: 1T
Haryxaa 14.5-pacM

1 d-gardaar.
Japura Kyitinars nosiapii
?maqman fanana, bajaik
(huk odiann XOCH KHIAMII. il s S S yrin

I5-gadan, Brmmaap 6a3 4t TRHABIMUI.
yayi Edit semocnaarn Edit rules., OMaIIAEH

16-kadan, 14.1-pacmaa h":':!'I'I'IIPH:"Iru" lt?@imn i
cia Kyitngars TYKRHITA KOHaHHH] myl"l
 Arap x1=Yprava Gfaca y=Yprata: o e
. Arap x1=TJact Ba x2= MacT ﬁynfi’- ¥ el
. Arap x1= [act sa x2=banai ﬁ?;;:ﬁ; S oesuanan Eanaas
‘ :mT‘ 1:321:;::::: :: ::??::?g sca J."; {pravanan Bamai
. Arap x1=banaij Ba.
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el e TR . [

6. Arap x1=Basana pa x2=¥prava 6¥nca y=Vprava;
| 7. Arap x1=ITacr sa x2=VYpraua 6¥uca y=Tlacr;

red
| 8. Arap x1=Banana u x2= Vpravazan Banana Gynca y=Vprava; A E]
}\ 9. Arap x1=Banann sa x2=Vpravazan Iacr 6ynca y=Ypraua. ,

Konann kupuTHIn yuyH memioza Termuu TepMaap komGuHanna- i [——I
| CHHM Tannam sa Add rule Tyrmacan Gocam kepak. bunnmnap Gasacu CL =
I TAXPHPAAIHYH OHHACHHHET IOKOPHIATH TVKKH3TA KOHIA KMPHTHIITAH1aH -
| KeiHrn kYprssin  14.6-pacmua Tacsupiianran. Xap Oup xompaHMur i V. T
[' CYHITHAA KABC MYHAA KVpcaTiaran COHNAP MOC KOMIAHMHT Bal KO- ! :—__:l

UHEHTHHN Hoanaiim, A — S

e |
Tpmract st Tt 1 e - Ry - 4 = _ | .
[ - . g TN XyRocanu
apan M Kil
y jewer pifnacuna HOp
SRR pi3yanaaurrnpuul.

L pd] et e BT B 5 Wy [ i1 e
17 = Nadtopeinl]| won [0 12 i smreer o] wm ? 1]
¥ fo® o M i) i [ 0 Pl e omenrmmen) e By e gy {1

F | Ed View DOptars

—a “a

14.6-pacw. RuleEditor naru Guansaap Gasacw.

I
|
] ¢ u Hion d___-.—g_ : Iﬂ.ﬂ A .' —— L J _,.-_- i _:. _ ‘
) ciary Export ocr memiociaa To disk KOMaHAaCHHH TaHnaMIS, i y '
F

17-xadan. Aparunran Tusumun caxnaiisms. bywnur yayn File memo- =

Hopasiwan MaHTHKNI Xylocany BH3YANLIMTHDPHI Ofisacu 14.7-pacw- g . — vl |
il i wentupiaran. Yuiby oiia View memocnuar View rules... KOMaHAACH ey -
; Oniran akTHRAAUITHPHAALN, Faput maiigonnna kupum V3rapyBusIapHHunr = <1 Tl TP T =
: KHAMaT1apH Kypeatinaim. | g —cats p-EKHIE 1033CH.

- K
14.8-pacw. SurfaceViwer oiinacuaarit €
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J

[ 3
. Hira AirH y Genrnan-
[ CHHTES KIIMHIAR HOPABINAH THIMMTA MOC KETYBUH CRMPHII-TIKHIDS KOpHii JFITapyBUIIIHI HOMHI TAXPHPAALI MAIL0 4

| |.|| io3ack 14.8-pacmaa kesrrupuaran. Ywby oitnann unkapuws yuaye  View Hinan snpiranis sa. <Enter> TyrMaci i’ File mMeHiocHHHHT
(| ;'l:::'ﬂ:;;’lﬂm View surface... komanaacuaan doitgananim sapyp. Hopan- 7-kadaw. Tusuwmra wom Gepanis. E}"m:;é:léf':m Ba (haftnHiHE HO-
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defuzzMethod - Jle asanmkauns yeyn, Masuann TYPLATH THINM
YHYH AacTypaanran yeymap: ‘centroid’ - ormpanic mapkasi; ‘bisector’ — we-
Auana; 'lom' — MakCHMYMIAPHHET 30T KaTTack: ‘som’ — MaKCHMYMAAPHHHT
IHE KHYHTH, ‘mom’ — MakeHMyMIapHiur Vprasach.

Cyrano rypaari T YHYH JmcTypnanrag yeynnap: 'wiaver' — yasma-
nad k¥prnran Yprava u 'wisum' — yamanad KYpitran i,

impMethod — unsmkatms asamiim Sascapinun. Jacrypnawran amanra
OluHpHILIap: 'min' — MunuMym ga ‘prod'— Kynairnpu;

aggMethod — wukmm Yarapysuncn mancyGnnk (pymxumsiapinn Gip-
Jammpam. amaannn Gamapnw.  Jlacrypaanran  amaira OLpHILIap:
'max’ — MakcHMyM; ‘sum’ riHan Ba ‘probor’ - sxTumonnii EKM:

Input — yiKHm Sarapysiapuannr maccusm;

input.name — kupsn VarapysuncHnuar Homu:

mput.range — kupui VarapysuscHinr srapuw AHATAIOHH;

input.mf - kiupri yarapysamcn mancyGaux Gyskumscnpnr MEACCHBY,

input.mfname — wupuim Warapysuien  mancydnnk yrkumscHInNr
HOMM;

input.mf.type — kupin yavapysuscn mancyGums yurmmacummr mo-
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* RBAIPATHK Ba KyOHK 3rpi unaminap.

Kynaiinne yuyn xamma GrpuKTHpHATAR MaHcyBHK fynrEuHanapy-
HHHT HoMuapy mf Gunan Tyraiign. MancyGanx byuxunsnapu Kyiinaarnga
HaKHpHIaIH:

namemf(x, params),

Gy epna namemf — MAHCYDNUK (Y HIUHACHHIHT HOMM:

X = BCKTOD, YHHHT KOOPAMHATANIAPH YYH MaHCYBIHK (hyHEIHICHIIHT
KHiiMaTi xucobnanmmm Kepak;

PArams — MancyOmuKk dyHKIMACH napaMeTprapuumHr BEKTOPH,

3Hr o 6Vnran yubypuak (trimf) Ba Tpancumscumon (trapmf)
MaHCyGmK dynKisanaps Gynakim —umswim annpokcHManHus Epaamina
HarinanTHprILTH. Tpaneuuscumon MancyGmik thyukimscy yubypuak man-
cybunk yHKmacnnur yMmymnawrHpuirany 6y, mancyGnmk dynxips-
CHHHHT SAPOCHHH HHTEPBALIAP KYPHHHLINIA Bepuin uMcoHHATHH I fiparamm.
Tpaneuwnscamon mancyimig (pysKmmscH yayn kyitnmary KYnaii narepnpera-
UHA YPHHIIN: HOPABIIAH TYIIaMHUHT SIPOCH — ONTHMHCTHEK Baxonaur; wo-
PABLIAK THILIAMHHHT TAWYBIHCH (ITACH) — NECCHMUCTIK baxonann.

Hicira mancyGnmk (hymrumacn — CHMMETPHE rayce (gaussmf) Ba mixy
Tomomnama rayce (gaussmf) rayce Takcumorn ACOCHIA IHAKNAAHTHPH-
napu. Fayee (gaussmf) dynxumacy CpAaMmuia acCHMMeTpHK MaHcyBiIHK
yuxunacHan GepHin uMroHNSTH Gop. Vmymnammran KYHFHPOKCHMOH
MarcyOmmk yrxumscy (ghellmf) ¥3 waknmra x¥pa rayce MaHcyGmmK
(ynxaHscura Yxmau, Yy mancybnuk (hynKuMsapH HOpaBIIAK THIHM-
Aapia KYIIMHIRK XOmnapaa HILTIaTHAAN, TYHKH YIap aHHKAAHRIT COXacHa
CHILIHK B3 HO/ra Teur 6¥nmaran kuiiMarnapuy Kalyn Kunagunap.

Chrmona srpn snsukaan doiaaianmmra sigmf, dsigmf, psigmf mau-
cybim gynkumsnapn acocnanran, Yy dyuxumsnap wniimary aprymeu-
THHHHT KHHMATH Mahiym 6Hp kuitmaTian 6omnab + () ® rava | 6¥nynun
MaHcyOnuk dyrkuuanapuan MAKITNAHTHPHII WMKOHHSTHEN Bepany, Byn-
nal ynxunsnap «Gananmy Exu «nact TYPHArd JIMHTBHCTHK TEPMIIAPHH
Gepi yuyn kynai.

Momwnomuan  ammporcumarms TPAPUE TAacRHpiapH MOC paBmiiaa
sigmf, dsigmf, psigmf (pyHRUMANApHIKHTa YXmam 6¥nran zmf, pimf sa
smf dynxauanapun AKMIAHTHPHIT YYYH KVInaHuIamm,

Bupukrupunran MancyGang (hyrkussIapy TYrpucnnarn acocuii mi-
(popmauns 14, -waasanra KHpHTHATAH. 14.16-pacMaa kearupsiran. Man-
cybOmmk (yrxuusnapaaanr mfdemo namodin KHAHI cueHapmiics épaa-
MHJE olthran rpadwk Tacespaapn 14, l6-pacmna kerrupinran, Pacsan
KYPHENG Typranmex, Gupukrupairan mancyGmi hynkumsnapn xap xun
HOPABIIAN KYNXAUIAPHN KMPUTHI HMKOHHATHIN Gepanu,
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y i

i H yuyH YIHHUHD XYCYCH
uimaﬂaHﬁ my:mx:m. ByHuur yuyH
ancyGnuK QyHKIIICH napa-

Fuzzy Logic Toolbox naxernua e
ManCYGANK dyHKIHANAPHEN SPATHLI KM

i Ba M
MancyGnuk dyHkuHacHHUHT KHIMATIPH e
MCTPAAPHHMHT BEKTOPH XHCOOIAHILIH sapyp by

1 spariiy 3apyp Gynam.
PHUI apryMesTHHH §3 Hanra onysin m—ﬁﬂlmj;:l:::H ::Pauc}'ﬁmlu Aapaskana-
Aparunran m-gyHKUMAHUHT YHKAL PryME

: !
i SEEHPOK LAKIITAT
PrEEHC BekTOpH 6y Kepak, Kyiina Ky po

1

#(.t}ﬁ
14+

i

Mmancybnmk hyHxipacHin ak
Tau: |

function mu=bellmf(x, params) -<
bellmf — kjuenpoxcismon Mancyd!
X — KHPHLI BEKTOPH; - (>0):
PﬂfﬂmE(l] ~ KOHUCHTPALANA mawl::;::;:pn.
params(2) — MaKCHMYMHHHT KOO
a=params(1);
b=params(2);
mu=1./(1+ ((x-bya)."2),

ipis-
[anra OHIHpYBHH m- (py KL KETTHD

qrymtunn-::ir:

_——-’-‘—-—_-_-‘l.:l—:-:'—-_-:'__

gaii st

beapmi ghealimd

o8k
oal

oal

ami pilgm?

. gAnpH.
. paran sancyfanE yHin
14.16-pacm. bupukTnp .
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4. 1-scaanan
¢ MancyGank dynkumsnapy
Dyuk- | Ty
unsnnnr | Tascudgu AnaanTuk hopmyaacn il
lseri pHuHUE
P e iy i ]
1 [al ¢l a2
curmony | pulx)= - c2]
d]y[.mu"ﬂ l+¢ =) F+E‘_“'h1"
opacia-
i dapk
KVpHin-
mwhgarn |
MaHCyDIHK
5 pyscmsen | |
gaussImfi | Hixn arap cl<c2 6ynca, [alela2 |
TOMONAA- : |
ey axﬂ{.r-q] / {-—1::" ]'_I x<g, 2]
rayee | (o) =1{i < |
MancyhnuK : o
dymkiac oxpl(x-e,) /(-24])) x>,
arap cl>c2 Gynea,
| explla—c)' ((~2a7) x<e,
| ule)={otle=c ) (=24 i expi{x=c, ) 1
[_1"’}1 ) B, xS
expilz— f,]} .ff—la; :|]l x>,
gaussmf | Cusinter- Ge-w) [eb]
PHK Fayce l plx)=e *
mancyGIng |
— ymmumesicy | —
ghellmf | Ymymnam- T [abe]
| rai K¥urn- | 4 (x)= —“—I—ss.‘ bl
| POKCHMOH 7
:umn:yﬁnux a
_thymcianen |
pimf nH-cHmMol | smf sa zmf it ii t|labed]
i (rymsunsnapumT k¥naiitvac E: db]t-d]
thynkiiscn HOpaBILaH
| k¥nxan-
| | HUHI
| ManGacw;
! [be] -
HUpaBiran
| K¥nxan-
WHHT
sapoci,

psiemt |3 = [alcl a2
psigmf | Mxxura i l : | - ]
enrmonn | W= T Tt
sancybmr
hyHKIHA-
JIAPHHENT
K¥ TRt
[ — J".“'E"__ ____,___——-—-_-_-_-_______ [-nc]
sigmf Cursong - |
munieyGnnk ."{-’-'}'1_,_‘,4-."-” L
':;nll;— __Wﬂlﬂﬂf.'i! — uj——-——"_'_-_-_-_._-;;;;- [l. h]
S-CHMOH it 75
mancyGak | plx)=] :'ﬂ"““"”“ RIAPY . xzh \
— dymanaes| 1 |[a,bi 4]
trapmf | Tpaneuns- [0, ~x=a
CHMOH £=0 g=x=h
mancyOmik ulx)=1 ,#" hsxsc .
fryugunRCit J—_:‘ agsad
PR
trimf __""'."-';tlﬁ)rp'm_- p, =@
waHcy Gk i:_-j asxst
e Ftﬂ:'f_‘;‘l. hsxsc
: |
— x=4 |
Zmf Z-CHMOH a, mupﬂﬂummm g<x<b i
mancyGmik | plx)= ;'T"/_/E_L____.__i |
N L. il
wu [
" AAAANITHP
14.6. Hopanman ManTHKHil xyaocant il frile er GUI-
. J |
auTHpIT Gyitnn
i cann B3y 0 KON 1
L Hﬂpi}muan MAHTHICHIT x}'nulmam[' ViuGy Moy xap 01 ﬁi o .
M:ﬂyﬂh Epaamiia amaira ﬂm;IP i sopapas K91 p— y ‘a
ITHICHIl xynocara kel ATHNE apitn Garadet S AADIIAN |

Widnkaumany GaKapHi Gockul
i Bepamy, Rule Viewer 1
botinananymam xap xannait GU
e+ KoMangacupn Gawapim &k €
HaKkupa ymicnn, Rule Viewer
MaHTICHIE xynoca THINMI YIYH. @
Maapn kipearnnran X8

| -

=

=

2
£
-

noc
anTinkHit XY
popasLuan M
[-sourya, View Mmuﬂl Gocwt Hym Grian

ryrvanap T
ofiHacHHHHT Ky pUHHIIT, “N“_ |
dpri 1y KIHOHA! B
i aaitzonpIH b
g 17-pacaia e TRt )
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Hiast {arapyesicionoe nouu
B XVROCAHIOT HATICKACH

FATI R Kogpian Trrapeeuinapioans
TapTHE pakas HoALnapu B2 sadbuaTaph

Fapinz i i
Fapyear- . 1

ATPITHIRHE
planang-
At Cinge =
[T -

i P4 " A
{=rapnmnm

sroam ; ,a""f

, —

Hrrpomy

Turspreiam-

PlrET L i - 2 —

T It L P"I ll;'!'l I:: ?P(ﬁt; ] .

-
}- — /’/ [N

- Sinamns 5
T {opasmaH ifrmay -
Caraprmmapee Faapraaicnn e pIrEnaa :‘“i i’-"‘ﬂ"“:‘ﬂmﬂ: Crcmateiia
o gy YR MEHTIONE s Mttt Ty Meiapm

Fmmcn IO AT CRSCH

14.17 - pacs. Rule Viewer Epaavuaa tipper THINME YSVH MAHTHICH
Xyaocamnu !l']}'lJIJIII'.IITIIpHIII.

Rule Viewer tiprra memio - File, Edit, View, Options, nxxura man-
AYMOT KHPHTHII Maiiionn — Input sa Plot peints pa TACBHPHU YHI-waira
(left-right) xaua ioxopura-nactra (up-down) crunkirTii TYIManapuHy y3
wuura onany. I'padur oifmanwsr nactin Kuemma Help pa Clmepwz-
JapH umﬁnm"umn. Yiap moc pasmina mannymor ofiHacimm HAKHPHII Ba
PeAAKTOPHK ENMINT YUYH HINNATHIAIN,

y Buimmaap  Gasacummnr xap 6up kommacw ropusonTan koiinamian
TYFpH Oypuakimn TYpTOYpYaKnapHnT KeTMa-Kermimi KYPHHHIIMIA TAKIHM
KiumsHam. Bupiman ueeura tipréypuak kouaanm FOGOPHII TepMIapHHIHT
MaHcyGnux gyukumsnapunn (ATAP — comuammr KHCMM) aKc STTHPAIH
CYHITH yunias Typriypuaax HHKHI YIrapysuucH HATHAA TepMUHRIT M&It:
cyOuuk dynxumscura (YHIAN BYIICA — komnanmnr kieMi) Moc ke,
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Hikkssn Kowjganst BHayannaurrwpuuar 6y 19
food yarapysumen G¥ilma aynarMa Ma
ﬁllnmlpmﬁ. Kupitu farapysduaapi MancyOnHK (yHKUATAPHAATH CBPHKKA |
OFammunap kupuuiap KuiMaTIApHE
ApwKALA MOC KeJHIIHEH OHIAIPRTH..
MHKAPIIL YHYH CHUKOHHMBHH M
Bynaa xypearinran kowia rpagiik OitH
Ynkum y3rapysanci MaHcyOmiK dyH
KHCMH Moc Kompa Gyiinda MAHTH
KYPHHHIIMAArH HATHKACHHH
MAHTHKHIT Xylocara MOC KeaysHin H

OffHa cymurru yCTYHHHIHT
Typrlypuakaars BepTHEAN

ONHHran ManTHKHI XysoCaHiHr

Kupuin §arapysuniapHiHir
MYMKHH

« con Kuiimarnapis Inp
* CHYKOH4YA Epﬂamma KMz pat

Onan amanra owmprIHIIT

THi iiynu Gunas,

Cuukonua Eppamuaa KIpi
U yeTura onnB kemuHE0 CHY

K¥itno toGopuimarad Xomia

Kepax. Kupi J3rapysuncura Moc A _
et put ofiHacira qHKAPHAIATY yi 30pYP Gyaran

Kaitta xucobnanany sa In

prGypHax, ywy Kon
Byl IMACTHTIHN (food is none)

unr ymoy KOM/IA TEPMIAPHIA KAHLINK
Komuani Rule Editor dopmariuia
o KOHIAHIHT YCTHIA Gip MapTa DOCHII KEPaK.
AHHHT TACTEI KHCMHIE YUKAPHIILIH.
guiacy rpadurHIHiE Xano paur
qupHr HOpaBian KyTiXai
Xamma Kowzamap fiinua
HOpABILAH KYIXAN rpadmk
arioirad, Yoy
i TYpTOYpuarnAR Kype
Efr::m YIBHK nelba::tmqmmuim paTiRACHIA |
qHHK KHiiMaTi
uiiMaTapHHit KHp

KHH  Xya0c

ake aTTHpAmL.
arisKaBHi

ra MO RETAAH.
JrTHII HEKH X fiyn

fiyan Graat;
@chwapﬂn CHITHI-

ypeop KH3nd pEpTHKAN JIHHA- }
gt p-s}*mncu SociHun Ba Y :

an
KOHUaHHHT 1 e CHppRATI L

Kypeark KA1
mlﬂ:ﬂﬂ yriiMaTi ABTOMATHE Tapata

Hul
Hr rpar.]]'.i!ﬂl‘l-lH KYP ts Mﬂﬁ;ﬂﬂl'ma ﬁﬂp"ﬂa‘

MawncyGnng li]}’HKIIHHc“HHHHHI' conn Plot poin

AHCKpeTnaurTHpiIl HYKTamapH
Au. Cykyt Gyiuga KuiiMar —

;ﬁﬂiﬁ ;j*rplmmﬂlf 14.

Edit memocn
Edit memocnumur yM

FIS-pen ;
FIS Properties... xoManaac gyt I MYMKHE- it

iy Guad yHKIH
Ctri+1 ryrwanapun Gocnid #Y cit MaHCYOIHK Lhﬁunau xaM OHHI

Membership Functions.--
2 ryrmanaphi

TOpuuK ouann., Yuu Cirlt
MYyMK#H.

Rules. .. komannaci G1aHMAaP Gas

PeaKTopian  OMAJIH. Yiuby KoMaiif
Tyrmacu Gocunranmaa XamM ﬁml-:apmm.uﬂ.

Gurra Format KO-

Options mentocn
Options memocy HaKt
Maunacura ara, y rpadHK

[

101. .
| 8-pacay KeTHpHATA:

aKTOPHH Ot FIS-penaKTopHi

y BocHil iy

ACHHHHT
Ctrit3

1 4.1 8-pacst. Edit MeHOCH.

ofHAHMHT [acTiu
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e s i V! &

ul PHHH YPHAETHL HMKOHMSTHHH Oepamn:
B = Verbose - amunrancri:

| * Symbolic — norux;

| * Indexed — nnnexcnanran.

14.7. “Kupom-uscmu™ wiacunn BISY AR THPI I

| tonan sazudanapu 6uaan Gupramuicia 14, | 9-pacmaa KenaTHpuiran,
1

| {'.-'lﬂ‘.:'-' Lty eep— dm:n'urlr]
-

7- =]
. 2 =2 fsv |
| [z g (o —"
‘h"'.i e e iy r:;lﬂl:lllm i T
b uaTTag drprm " se et depazs
' 14.19-pacw. Surface Viewer sioayan Epaamvmaa tipper vHInMn yoayn
“ERpHILAAP —NKHm™ w3acHnn BHIVRIAANITH PRI,
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KMCMHIA TAHIAHTaH KOMAaHUHL Kyinaa K¥peariviran gopmatiapusan Gu-

! “Kupmw-guxmn”  jomacuum BuayannawTapuin - Surface  Viewer

GUI-monyns épuammaa amanra owHpHaann. Yiuby soayns Xap kamjail
H,| SHEHIL §3rapyBYHCH KMilMaTH Ba MXTHEPHIT MikHTa (Ekn Girra) KupH
‘ ¥arapysumcn opacunars GornasmiimiHr rpadiE  TaCBHPHHK HHKAPHIT
|| HMKoHHATHEKN Bepajn. Surface Viewer MOIYIHHH HOPaBLUAH MAHTHKHI
| Xyoca THINMIapHIA nuumTHAA s Xap kamaail GUI-monynuunr View
| ‘l MeHlocHaan View surface ... womangach Epamia éxn Ctri+d TyrManap-
i HH Gocuu iTyau Gunan wakHpmm Mymgni. Surface Viewer sogynsmnnr
(! YMYyMHH KYPHHHIIN rpaduk oiHackuaary acocuii MAAOHIAPHHIHT dy K-

Hra QRame
Surface Viewer moay/ii Kyitiaars MCHIONapHit e
u

tions;
Tisum meronapn- File, Edit, View, Op M o X (inpu), ¥ (input),
KOOpsUHHaTA YKAapiky Tanant yUyR yuTa

Z (output); girds, Y girds, Ref. Input; h
MABIYMOT KHPHTHII Y4YH xairaNaR YHaH yIyH T
napasmerpaap Yarapratia

Mi ~ Evaluate;
MOC panmiLl

" " muu-
manapi — Help sa Close. R S—— E——
Surface Viewer Momyii €

. Byruur
jarinn Gepain
M (pacmin) 3apyp TOMOH ui’mmrmpifl:ln:;'”::?;ummmn nal{?ﬂl'lﬁ 106op-
saHuHr Han At
HIHT YCTHLA CHAIKOHYAHH — ."
E:::H Tpa d:rux Tachup Kepakni E’?z:pa:ﬁﬁ yun” H0IACHHH gypg; m%l
gird irds Matiponnap [HF COHHHH
pyp]l’ii? m: ;ﬂ i El;r't::snapﬂ jmicKperiai HyKTapIes
il

HyKTANapHHiHT
My mannanran, Cywyr GFitnta xap

Gip YKaard ;::i:fmpwﬂ“ X girds (Bxi
i i
conn 15 ra reur. Yiuby ”‘ﬁ“mmlmy:: JoritMAT KUPHTHIRL:

il
: = . B Gornanmaral KHP
Y E‘;‘td? mlalmn:tlr:ug‘;ﬁﬂmpﬁmmw W“P";ﬂ Y DKATAHT Cyxyt
ef. Inpu

-X
}rl:['[‘a MEHIO
joianm [Pﬂc““"}

o G Ty -
ojfaciaM oMLl B peaaxTopt
J1a MaBIIYMOTIAP

. Gepn YTY paATAPHIEEAT
Vsrapysssnapumur KUIMATIPINE 00 G s ':::?Iupllmﬂﬂﬂ“'
Offinua ymby kniimariap Fmﬁ;puﬂ] yuyH MAPKEP BEE

Vpranapuaup. KujimMarnapHi y3ra e
HHTa K¥iinnazn Ba SHCH KUAMATIAP pHT

Jraapuinar serapH

ga st §Ir8-
emanap KHPHI a1y FMIOHH-
: ¢), Z (output) M o aoilalTip!
o s L o
PYBUIIApHE By eI 5% g w1, Surfa S
ATHnm Gepann. byt paxar Z ?mgaaxﬁﬂﬂ"w e KYPH
yarapysannapica

4 (X (input) Cxit
€pnamuma Gup q}mpﬁﬂ
KYana ryruran. Bymurr yIyH mu:;; ey REpaK
Y (input)) memocuia none KHITM g 1
Options meHIOCH Id,Zﬂ-pa::HMH v
Always evaluate mumanapl it

14.8. Koopmnaratip




Plot w6mamack Tannanranaa 14.21-pacmaa xipea-
THAFAH MeHIo  Xocun  G¥namm, YHAR  “HKapuiajMras
CEHPHII-SHEHI”  jo3acHHMiT hopmarn  Tannamamm.
14.22-pacmaa tipper tianmu YUyH “kupaw-auknm’” osacy

K¥nab-kyssarnananmran xavaa (hopmatnapaa kemrupin-
ram.

14.21-pacwm,
Flot ssenmci,
Suisca LR CE5

1] ol W .

\ \ ey 104 i o o |
i;hm-, I\ 3\"1{“" . ”

:

[ i
Pseuela Colar i
o 3

B

=

—— ek s
L e e .

= B

II g N - A b s ey T

I
(X}

L ] el 0
|

: e ey

racunnnr gopmaraapura MUCOULL,
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=
$ g

= A

14.22-pacm, “H‘.upam-mn;m"

pci’ KO3ACHIH YHKAPHILA PaHTTIAp

Color Map xoManiach "KHPHJ““"I Gepa. Yiuly KOMAIHAA TAINAHTAH-

Homrpackiy GowKapHil HMEOHHATHE!

HITAHMHILIA KEPaK:
18 Xocun GYaagnran Memioga Kyiinarnap/ian Gupu 13
default — cykyT Gyitinsa yprararai i

anpTpanan (poHAANARMLI;
blue - conyx kix-3anropi 1 3

nraH nanTpPa.;

hot — xopa, Kn3un, capuk B 0K panrmapiaH Tﬂll::";;:"m‘ e !

HSV — kyfinnars Tyiliaran panriop namirpact: N
Xanopanr, JAUrOpH, NYLUITH, K3, mm_qﬂm» i

napaMeTpiap
Always evaluate komanaach « 1
FTﬂH;rﬂ ABTOMATHE paBHILIA xajiTanaH Y PERHUMHUEI YpHaTHILL

j HocmacaaH).
KOP kit pmkosssrTHis Gepas ( Evaluate ryrMacii

14.9. ANFIS- Taxpupaart
rence System (ananTiB Heil-
qpM ABTOMATIHE TAp3A IKC-
i THIMMAApHI CHH-
[[aH TAPMOKHA Cyraso

ANFIS - Adaptive Neuro-Fuzzy Infe
PO-Hopasman THINM) Heiipo-HOPaBIIAT TH =
NepumenTan MasnymoTaap acocHaa H'-'-ﬂ'l:'":"”; ]ﬁ:l
Te3 ks saKoRHsTamn Gepan. Hefpo-H pa

[ Bmgrn.‘:r:rmmpilm coxaci
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TYPAArH HOPaBIIAH MAHTHKHI XYI0Ca THINMHHHHT K¥YpUHHILIapHan
Oupu 1e6 kapam Mymxuy, Bywuna ennres kuannran Tisnsusar Mancyd-
MK YHKUMACH HOPABMWIAH MOACNIA OJHHTAH HaTHxanap Gunau Ixcne-
PHMCHTAII MABAYMOTNAP Opacuaard apk MuHMan B¥namiran xunué
MocaamTHpraaaH (VruTinann), ANFIS-raxpupnarnyunm oxnam penak-
Topit anfisedit komanaacn épaamuaa amanra oupraaan, Yoy xoman-
AanuHr DakapaMIIM HaTHAacHIa 14.23-pacvna k¥peariaran rpadik
ofina xocun G¥nanu. Bynaan Tamkapi ywly pacmaa rascugn Kyitnaa
Gepuaran ANFIS-taxpupnarusnmur byuxumonan coxanapu KeATHPII-
ram.

ANFIS-raxpupnaruy KyiHAarHiapuy ¥3 naura onanm:

File, Edit u View. MEHIONAPH;

BHIYALIAL COXACH;

ANFIS xoccanapumunr coxacu;

MALIYMOTIAPHH IOKTALI COXaCH;

Ooumaneus Hopasuwan ManTHKRI Xynoca coxaci:

TH3HMMHN XOCHI KHIHII COXAcH;

¥praTeiu coxacu;

TeCTaall coXac;

HOPHIA MABLIYMOTHI YHKAPHIL COXACH!

Help u Close, Tyrmanapn, YAap MOC paBHIufa Epaam  offHacimm

_ Harupuin ga ANFIS-taxpupnarmgns émug YuyH HIUIaTHAaTHTap,

File n View mMenionapn HOPABILAH MAHTHKMIT XYNOCA TH3HMIADHIA HII-
Aarnnamuran xamya GUI-moaynaap yiyn yxuaw,

Edit memwocn
Memomunr yseymnii xpusmiun 14.24-pacmaa kenrupunran.

14.24-paew. Edit memocn.

Undo xomantack assan Gakapunran CyHITH amanun Gekop Krnamn.
FIS Properties... xomanaacy FIS-peaaxcropun omazm. Yinby romansaa
Ctri+1 ryrvaen Gocharanaa xam Gamapmmam, ;

Membership Functions... KoManaacH mancybnuk dynxkunsnapummmr
TAXPHPAATHYHHK 043 1M,
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Rules... xomanacy Gumsap Gasaciiair Tax]

W O4AL.
Anfis...komannac  ANFIS-Taxpiprarist

Jayasian coxacH .
v MABIYMOT HHKAPHIAIL: ol

[ APH HHINFH, Yprariu
yrari GOFIAHMIIHIIT rpaduri

Biryansau coxachra HKKH Typiart
® T YpratwiaéTran BAKTAA e
Toauri ga wrepamns Taprud paxaM e
K¥puHiumaa; érrai B THIM TECTIAHASTTIH BAKIAR
® MABIYMOTIAR 10KNM e :
PHBa ManayMOTIEPH BA MOJE/UIANT HATH S i KK fnqmmi
Tampnba mawrymoriapy Ba Mﬂﬂ:;:‘;p L““ Jd;ﬁcmum:'cn) et
KTasiap TymaMe criparnia Mt R
m“y aft;f:;ﬂ (ypratysit, wmﬂmnn;tﬂﬁcmmﬁﬂ. carph yuyH
Taprub ph:;;::. opanHAT YRHIR 9ca ONFHMAH
xHi YarapysaicH T mmar;m
Kt e
Xaso panr Hykra (.) — T¢! s 5
Naro panr goupa (0) ~ W:.mmmu;
Xapo panr mmoc (+) - HH?OP‘:H
iH3 sonay3ua (*) ~MoRcAT =

asss asas nece esen ||

l-I.Incu. Heiipo-t

yayH ch‘jFﬁ.TI'“H
TyrpucHaart

ANFIS xoccarapunne CoXCt

ANFIS xﬂ-ﬂ{:BHaPHHHHr coxac ﬂ{pﬁm yzrﬂp pEMcH
Varapysawniapummar coni, Xap ﬁ“::a.nanuﬂn
(yncumsnaapumnmr coun Ba QIHH
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MEBLAYMOT SHKAPHIAIN. ﬂ;ﬁy coxaua Structure sa Clear Plot TyrManapu
Holtnawran,

Structure tyrmacy Gocuaranan sury rpadux ofiua ownaam. Yiua no-
PABIIAR MAHTHKHI Xyn0ca THIHMI Heilpo-HOpaBman TAPMOK KVPHHMIII LA
TAKHM KHTHHan. Hasyna cudarima 14.25-pacvza TYPTTa KHpHIL Ba G-
TA HHKHL F3rapysqucHin §3 niaura onysam HEHPO-HOPABILAH TaPMOK Keli-
ThpHiran. Ymly twinsia xap Oup Kknpmw Yarapysuncinn Gaxonam YUyH
YUTanan JHHTBHCTHK TEPMIAPAAH BA MMKMII VIrapyBmcHim Daxonam
YUYH TYpTTa TepMaan doiitanannnam,

Clear Plot yrmacu Gocnnea BHIYANNAI COXacH TozanaHaIm.

Mavaymomaapuu oxnaw coxyac

Masaymoraapun soxnaw (Load data) coxacupa Kyiiuparmnap xoii-
AauIraH;

— MabiyMmoTiap TypuHM Tannam meniocu (Type), ¥ Kyiinparn ansrep-
HaTHBAIIApTa Jra; '

* Traning — Yprarysun tannanma;

* Testing — rectnopus Tananma;

* Checking - nasopar rannanmacu:

* Demo — namoitum kumm YHYH HAMYHA;

* MabIyMOTIap MaHOACHHH TaHIAUI MEHIOCH (From), v kyitnaary ane-
TepHATHBAIAPra 3Ta:

o disk - anck;

¢ worksp. - MATLAB nusr s COXACH,;

® MaLiyMoTIapHH loknail coxach Load Data..., y Gocuaranna, arap
MALIYMOT/IAD KATTHK IHCKAAH I0KIaHASTTaH 0¥nca daiinun Tannam aua-
Jior oiuack naitao Gvnanm, Exu MABIYMOTIAP HIIYK COXAAaH OKNaHAET Al
O¥ca TamnanMa WICHTHOMKATOPHHH KHPHTHII OiHACH XOCH Ginanu;

® ManayMoTIapHH To3asan Tyrmack Clear Data,

Msox. ANFIS-penaxropumnr 6urra mmaam ceancH aasomniaa akar
Oup xun dopmaraary MABIYMOTIEPHH HOKNANI MYMKHH, SHHH TAHTaHMa-
ABP/ATI KHPHIL ¥3rapyBYHIapHHIHE CORapH Outp xun Gymiiun kepax.

bowaatizuy nopaswan MARMUKIEL X)A0Ca  MusuMung Yocun Kut
coxacu Generate FIS

Generate FIS coxacuna Gomnanriy MAHTHKHI XYA0Ca THIHMHHI Spa-
THII yCYIiHH TAWIA MeHIOCH woltnaumran. Memona Kyiinaars ansrepsa-
THBANAP MABKY/L:

* Load from disk — tusumun karrug e KAaH KHKaanm;

* Load from worksp. — tisummn MATLAB s HIMH COXACHAAH
FORITHI;
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A

T (KAacTe-
* Grid partition — TisiMiH papzapa ycyinaa xocua

H1A XOCHI KNI
3aAA YOyl y Goci-

PH3dUHACHS ),
o Sub. clustering — Tz oyoKI
Generate FIS coxacnaa Generat:H

Fafga Gomnanruy HOpaBIIaH Xyaocd o
Load from disk Tananrania daiti

CH naiino 6ynanu.

Load from worksp TﬂHnﬂHi'ﬂHﬂ-}:l

MM HaeHTHOHKATOPHHH KHPHTHIIH pterl.

o wia. KFpeaTHIT

) Grid partition vapsanranis MJ&;E;;TMMG Gynam, yHAR Xap
YCynumuur napamMerpiapHin “"Fm:] comnHi Ba KHpHI Xamaa ‘"Wg
Bitp kipum 3rapysnci yg:: 1:%:;‘;;”“““ . Typiii KYpCATHIL
Yarapysaunaps yayn Mancy0i _ |
Pag.

actep!
TyrMach XaMm OHAALTAH,

oci1 Dy, :
THMIE X - anapT AAIOF Oina-

MarTHRHIT Xynoca THIH®

HOpaBILIAH ror ofiacH Naitao

r cTapnapr

14.2G-pacm. Tlanzapa yeya yuyH

3atl
3

Sub. clustering TanIaHraHAl cyd o Gyna (14.2
MeTpnapisn xupiTHII YHYH 02 ﬁp}w

Range of influence ~ KHpHIT ¥ pus . ey

Squash factor — GocTHpHIN KO R crephapaat

Accept ratio - mq:q:um:em“mu v
PHHHHT Mapkazn KiIHG Genriial  oua MAPTS
Kacrep MapkasHHUHT foTeHIHANITIE
HrHmm Gesrrmnaitnm,
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Reject ratio —xoapfiument, KYpHnaérran nykra Kilactepaapaan Supn-
HHHF MapkasH kuanb Senrwransmacnnry YUYH YHHHT NOTeHUHATH OnpHHun

WIACTEP MAPKAIHHMHI MOTEHUHATHAAH Heya MapTa KnunKk 0¥nmun kepak-
MHrHHA Oenrunaiimm:

i-?**m‘-rl-ﬁ"-w-'-—rrtr N S T = vt

i L] o ) = = F

1.28 !
2 T e R ¥ . 2

s

AT L i gt s B ARy e =
1

III: : T L3
57 v

14.27-pacm. Cylkaacrepmanmn YEYIW YUYH napaserpaapumn kupirinm

odac,
Vpeamuu coxacu
pravum coxacuad (Train FIS) omrmunanany YCYIUHHH Tamiam MeHio-
ci (Optim. method), YPraTuiisHr Kepakiay anuIHrmn VpHariw MeHo-
ci (Error tolerance), yprarum WTCPALMATADHHMHT COMMMK Gepuur maitno-
Hi (Epochs) sa Vpramau PERMMHEH HITa Tywmpinm tyrmack Train Now.
 praviummar OPIMK HATHAKANADH BH3YANNaml coxacHra pa MATLAB
HHHT Hiuvs coxacura Yuxapuiay. ANFIS-penaxropua Yprarummmnar ux-
KHTa MCTOIN aMaiura ortm puriran;

I. backpropa — ves TYUTHI METOAHHKHT FORNAPHTA ACOCIANIAN XATOHN

TECKADH TAPRATHIN METOIH;
2. hybrid - xaronn TECKapH TapkaTtHul pa IHr

RHYHK KBAZpaTIap me-
TOLTapiHR Gupratrtupysan rubpua meton,

Tecraamw coxacn

Tectnam coxacua (Test FIS) sxoiiaamran Test Now TYIMacH Gocuir-

FANAA HOPABIIAH THINMEK TecTnam Gomnanany ga TECTIall HATHKANAPIK
BHIYANAAII COXACHIA YMKApH A,

Hopuii mavaymornm SHKADHIN coxach

YiuGy coxara Sur MyxXuM sopmii MabIyMOT YHKAPHIAIR, Macaian,
Patsnapinnr Gusapuaraninry Tyrpuensary axGopor,
AU XATONHEAAPHHUHT KHiiMa tapn sa Gonkanap,

one-
Ypravhum ma recr-
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| 14.10, Findcluster Moay.u
. HIHT
; iap KnacTepiapH
GUl-momyi Findeluster ki faiamin u.::n::gﬁ ; :m s
r4 ] “ I
MApKkasnapuHy HopaBilan c-means ;mr-:-puﬂ s
T T e pmammucu GHAaH AMAITA OUTH-
Findeluster stomymimn ornam findcluster KoM S e
PHaamm, Fimlth;stcr MOAYIHHIHT Hc:!:v;l rpa
Maiigonnap sasnpanapn Gunan Gupra 15

8-pacwmzia Kypeartirat.

T pade Kmacrepeaaamt
oftrusnr AT OpIITMINIOT
Mo mapaMeTpIap

08

04

——

Knacrepi- |
R .v‘
TyusgpI &
. geocuil olimach
Jununy 8e Is
deluster MO/ how. Insert, Tools,
14.28-pacy. Fin File, Edit. View, p—
I-m ML‘”m ( = pI 4

AyMoTIa
Findcluster mogynn Crri coxach, MaB1Y oxacH XAMA

H] i €
quan auTAPH qpxapiil '
“’induws na Help), suayaind Fﬁﬁ axGopoTHH § mmEn:v‘B‘I“I“f““a
Coxack, kincrepuiatin coxach, wap

spun B MOTY ;
| :'.H.“" -
MOC xomi1a MabaymoTap ofinacis K ‘
 XOI; )
: s 2 oAt
Close ryrmanapusu 3 wemra o7
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Bmymnampulﬁnucu

Busyannawmwpnn coxacura taxpuba manaysmoriaps (oBpasnap) sa
KASCTEPIAPHIHT AHHKIANTAH MAPKA3NapH YMKAPUIAIH.

OGpatinap yuyH kusun aitnana K¥puupusgary Maprepaas (o) sa knac-
TEPIAPHHHT MApKa3napH yqyH Kopa HYKTa KYPHHHIODHAAH Maprepian
( *) doiinanannnanm.

Bwayamnawrnspinn coxackia obpasnapauar SearniapiHi MO paBHII-
na abcuueca sa opauuata Yinapu Givnas Gornosun X-axis sa Y-axis xoop-
AMHATA VRIBPHHH TAHIAL MEHIOCH XaM skoilnaumran.

MaLayMOTIapHu H0K/IA COXACH

Ofimanuar Yur oxopn Gypuarnaa Kofnamran MabIyMOTIaPHH 10KIa1L
coxacuaa Load Data... tyrmacs mapxyn, ¥V 6ocunranga Tunuk daibnm
OUHIN OHFACH XOCHN OYNamni 8a KaTTHE AMCKAA CAKIAHAETIAH MABIYMOTIAD
KAACTEPH3AUAR Y49yH loknamamn. (Paiinga Mawnymornap catprap Oyiinda
éaniran OYIMIIA Kepak, SLHH, xap 6up ofpaira GHp carp ManaymoT Moc
KENHIIH Kepak.

HKopwii axboporum wnKapnuI coxacu _

Tpadpui offHaniHr NacTHOa oiinawras ymoy oifHAra I MyXHM JK0-
pHil aXO0pOT YHKAPHIAIH, MACAAAH, MOIVIHHHE XONAT, KNACTCPHIAIMA Al-
TOPHTMHUHHI HTCPAUMA paKaMH, Makcaa GynKUHACHHHAT KHITMATH Ba XK.

Kaacrepmsanms coxacu

Ymby coxasa dQoiinanaHyBun KIaCTEPHIAUMS AMTOPHTMHHH TAHIA-
iTH, YHHHT NapaMCTPAAPHHH YPHATHIIHM, KNACTCPH3ALMAHN YTa3Mun
BA  KIACTEPNAD MApKaslapHHWHT KoopaWHartanapuuu daiin k¥pmmumaa
caknaui  mMymkud. Knactepuiamus coxacuia oitnamran Method...
MEHIOCH, KyHHIarH MKKHTA anropuTMIaH ORpHHY Taniam HMKOHHATHHH
OGepanuu: subtraectiv ~cyGTpakIus Knacrepusaumns anmropurtMy; fem — Ho-
pasuad c-means anroputMu. CyGTpakTtie iiacTepH3alms MITOPHTMH
tannanranna Findcluster mogymunmnr rpadmk oitwacn  14.28-pacmna
KypcaTHnran Kypunnmaa 6ynams. by xonua doiinananysun anropaTMEHAT
Influence Range, Squash, Accept Ratio sa Reject Ratio napamerpna-

. puHUHT KHAMATIapUHE YpraTHm mMkoHksTHrZ sra OYnamn. HOxopuua

KeATHpHATan MapaMerpirapaudr Mawdonapy subclust  dyacumscunmnr
rapcndmaa kFpHG ynkniran, Hopasuwak ¢ -means anropiT™ Tammanran-
nare  KnacTepu3aluAa coxacw 14.29-pacmaa kypcarmirad KypREHITHN
onagy.  Ywby xonsa  oiananysun  xyiimgars  napaMerTplapunir
KHitManapany YpHatii uvkonmatura sra: Cluster Num. — xnacrepiap
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y

conn; Max Iteration # - anropHT™ mepaumﬂapluimlt
Makciman conn; Min — anropHTMHHHD GurTa m‘cp:r
UMsicH BAKTHAA MaKcan QyHEUHACH nxlu!ullHHﬂmH:::mF
H¥n kifinnaauran MUHAMA KHiiMaTH, Exponent -
OHEHILHAN CAHOKHMHT KHITMATH. ‘
Start Tyrsac KIaCTEPHIAUIAHI HIITE T&’?ﬂ_
Knacrepnap mapxasnapiEHHT xiiiMaTap s
ropursaan (oitaanaHuiaraig xap Gup Hgypﬁ’rpa i
KediuH Bu3ayaiam ofiHacHra HHKAPHIIRIH. i
anropurMaan oiigananiraHa mc'nipiuﬂ g
PAGHHEHET AHHAMHKACHHH KypcaTyBIH HEHJJIH]JHHH!"'
ounnam (14.30-pacm). Kiactepiap Map i TP
KOOpAMHATANApH ATTOpHTMHAMHT Bamaph

NAHCAHAAH KeifiHH SHKApIIaiH.

14.29-pacm. Ho-
E  pamwan c-means

aNTOPITM TARIAHS
ranaar KaacTes

pIIALIMA COXACH

e ) - | M-

14.30-pacy. CySrpaxTi KIACT *F‘:r::f::_:;ﬁ

s Gascapmamumin KypesT apraIAPHAIET KO-
Save Center... TyrMacH TonH/TAN Kﬁ :Hm,ﬂiﬁﬂﬁy Ty GocHATaHA

OpIHHATATAPHHHE CAKIALT HHW“““:;?EK m-;-Ha,:,lu cunnazy, Dailnaa Rﬁ::‘.

RenypoNpaN JEUR ézmmﬂunﬁgu Gy KepaK, SIBHM, ﬂlﬂl'im_%jgﬁl:qmz
aranap carprap 6yia €3 i Hal ¥

g:g {'-a'l'[}lf ;HTH.I £aiT;[qamupMHﬂmPilHllm iiMarnap

OIMIIA KEpAK.

Clear Plot tyrmaci MahJ

it
ymoTHapHit ypKApH MailIOHHHEN TO3

unKonuiy Bepaan.
14,11, FIS-Taxpupaants . ,
;4 THIHMIBPH o
arrruii xya0ed : IS
FIS-raxpipaarid Hopasmaf M - i
caxstam, foksiam Ba Gocmara qum?“‘!‘;ﬁ ::ma:
CyCHATHAapHHN TAXpHpIAL YiyH My
® CHCTEMAHMHT TYPH;
® CHCTEMAHWHT HOMIT, —

® KHPHIL BA THIKHIL yarapyBHiap

poMJrapi;
® KHPHIN Ba THIKHIN :‘,‘r]mp}rpqmmpmlﬂl-lf
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° HOPaBILAH MAHTHIHH XYIOCaHIHT TAPAMETPAAPL.

FIS-penaxtop fuzzy xomanaack €paammaa oxnanami. Y oKmanran-
aa 3.2-pacyaa keaTupuaran rpadmk ofina naiizo 6¥namn. Pacmua rpadux
oiina acocuil maitaownapuuunr gynkimonan sasndanapn K{pearnaran,
rpaduk oitnamnr nacrion kuemiaa Help sa Close Tyrmatapn soiiamran

LA MaHTHKMTT Xyno-
2 el AHAINIAH HOPaB
OFnaan, yim KaTriK ANCKIaN 10K Hopasuan MAHTHERI XyJ10ca

s 4 nazm. e
ca THInMu (ailanHIHT HOMIL KYpCaTHiy ara ora. Hopasuan MARTHERI
THarapur Qajisapn Jfis KeHralT™

i FIS name
pocnm éxu fuzzy F1S |
xynoca Tismsapiin CteiN T}'I‘Wmﬂﬁ""“_’ s MaKTHII] XYAOCE
Komataci Epasiaa (Gy epaa  FIS_name oy

¢ MUCKIEH jolal MYMKHI.

|l O¥mno, ynap Moc pasHma MAaBIYMOTIAAP OHHACHHH “AKHPHIL BA peaaKTop- THapMn haiaunmHr HOMH) XaM KaTTH
" HH ETTHII MMEOHHATHRK Gepajn.
FIS-peaaxtop 8 menionn ¥3 wunra onasm: Read FIS

1 ® yuTa yMyMmTH3uM Menionapi - File, Edit, View:
11 ® HOPABINAH MAHTHKHH XYTOCAHUHI MapaMCTPAAPHHI TORIAI Y4yl _ |

i Gewrra mento — And Method, Or Method. Implication, Aggregation ] football iz |
Il Defuzzification. | }
| |,- File memocn
| Yuiby mewio HOPABIIAH MAHTHING XYI0Ca THIMMAAPHAD WILIETIUIA-

‘ auran xamma GUI-monymnap yayn ymysmumit memo 6¥imb xicobmanaam.
' :: MentoHHHT ysmymuii kypuais 14,3 |-pacmaa kypcarunran. e
] TPy e — " T B e

I|] ‘I B — _ F#M l_ s —=a sl — 'ﬁrhfghl_.l

I| |' Files of lype: |~ fis — I

- i ﬁﬂﬂfﬂ TN

14.32-pacy, Hopasuan Md josc/1au oIACH

\arTHKHIL XyToca T3

it Gepany. From Workspace... komangacn tanianran/in Xxocun Oynanuran

“'ﬂ']"HHH
CHUK NipHTepra HHKAPHIT IMKOH

| 5
1 14.31-pacm. File semocn. Export xomaiiach TapaanraH !IDPT?E:“I“, TR wx;l:l;:;';:
! Doituananysun " HOPOBILAH  MAHTHKHI  XyA0ca  THIHMMHIM MHMHEE pycxacHii MOC [mm“-::ﬁi Gepysut To w:;rk!ll:::l;;;ﬂm XOCHH
I New FIS... komanjacy Epaamuia sparimn symkns. Yinby komansa rau- WATTHK AncKKa E3n :ﬂh!a‘ﬂ'{:ﬂlkﬁ[}ﬂct..- KOMBHAAE! TE}H cARTaHMLI K&
\ AQHIAHNA APATHIAAHTAH CCTEMANIHHT TYPHHR AHHKIOBYH HKKHTA ANLTED- Komarnanapn sk, To Mt:&TLhB it O COXAC st Hdbonaron-
| . uarupa xocwn Gynagn: Mamdani sa Sugeno. Mamdani Typunars crcrema- O¥nauran auanor ofuana ii xynoca THBHMHBIT Huacn TaRnAHTAHIA
il i CrHEN ryanapnis Gocmm iinm GHsan Xam SpaTHi MyMEHH, Paic Gynran gopasuan ManTHId! ﬂdiﬂ? pax, To disk KOMAHY xyoca THHMA i
] Dofizananynan Import komanaac EpAamMmia aBBAI APATHATAH HOPAB- 1 waenTHdukarop “?chllmymm popaBiLai MAHTHRIT ﬁu:‘:a TH3HMANH
S WaH MEHTHRHTT XyT0Ca THIHMHHN IOKAAL HMKOHIATHIA Jra, YinGy koman- Xocws Gynaauran aanor OfRE HopasiiaH MaHTHRAH ?'{:uum Crl+T Ba l
7l TAHNAHTAH 13 HKKIHTa anstepuariea Xocun 6ynam: From Workspace sa taiinmmmr nown xypearuidil yuupit yIyH 45 aipiic OiiHa HyCeXad-
1 From disk.... Ynap Moc pasHmjia Hopasiuas MAHTHKHIT Xy10ca THIHMAHN Mittuy coxara Ba KATTHK AHCKKE y. Print goMaHAACH i ra upKApII YR
MATLAB HHHI HII4H COXACHIAH EKHM KATTHK JIMCKIAH FOKIAL! HMKORHSTH- Ctrt+S Tyrmacism Gocni MyMKHH Gepan. BocMd :
|

ananor oiinags MATLAB wanr mvn coxacuaarn nopastuan manruicnii
Xyn0ca CHCTEMACHHHHE maenTudmkaropn kipearnnamn.  From disk xo-
Manfack Tamnanranga 14.32-pacmna k¥pearnaran ammwior ofisack xocun
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MYMKHE. ¢ ofinamt CrEW Ty

Ctri+p i GOCHIL Xam : oebn
(.‘ln:: :mM::::rmcn IpalpHE oitnar EnaLl p

= MR
Macuun Gocum Graan EnNiE MyMK!
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Edit memocn
Edit memiocuumnr ymymui kypuaniin 14.33-pacvaa kesrripriras.

14.33-pacw. Edit memocn.

Undo xomanaach aspan fasapuiran amanum Gekop kunanw. Appan
Dascapuaran amansy Ctrl+Z tyrmacinn Gocmu itan Gunan xam Hexop
gram Mymxni. Add Variable... xomanaacH HOpaBInan ManTHEHI Xyno-
ca THIMMHTa ARa OHTTa YIrapysausn KM AMEOHUATHHH Depann. Yiudy
KoMansa Tapnasrapsa xocun Gynanuran Input sa Output koManjaanapu-
Hu TaHsaw Yo Guiad MOC PaBHILIA KHPHIL BA SHIHIN Y3rapyBaHIapHH
KYIIHIL MYMEHH,

Remove Selected Variable komanaaci Tusnmaan mopuit yarapysannn
uynkapu0d Tammnaiins.  JKopmil ¥3rapyBYMHH YHHHT TYFpH Oypuaknm
TYPTOYpHarHAar KH3HI PARIIH XoWHARaH Grind o mymiun, Hopuii-
ra AiIAHTHPHIN Y4YH YIrapyB4HHHHT YCTHAA CHMKOHMAHMHT 4an TYTMAacH
Gup mapra Gocunaan. Kopuit Farapysunnm fiykornin yuyn Ctrl+X tyrma-
crin DOCHIT XaM MYMKHH,

Membership Funetion... koMannac Mancybmik yHEIHACHHIHT pe-
AAKTOPHHH odajn. Ywby komangann Ctri+2 tyrmacuan bocn® xam Gaxa-
PHIT MYMKHH,

Rules... xomangacn Guinmmaap GasacHuHur pegarropiin ovagmn. Ymby
penaxtopi Ctrl+3 tyrsacunn Gocnb xam 04 MYMKKH,

View memiocn

Yy MeHID HOPaBINAH MAHTHKMH XYJI0Ca CHCTEMATAPHIA MILUIATIIAIH-
ran xamma GUI-monynnap yays ymymuii. MeHIOHHHT YMyMBIE KYpPHHALIN
14.34-pacvaa x¥pearmiaran. Ywlby MeHo Hopagwan ManTuisil xynocauu
BUZYANNATHPHIN ofiHacHin owim (Rules xomansace éxn Ctr4+5 tyrma-
cuiti GocHm) Ba MOC HOPABIIAH MaHTHKHMH XyN0Ca THIMMHHHHET «KHpPHID-
UHKHINY FO3ACHHH SHKAPHUT ofiiacuen ounm (Surface xomangacw Ekn
Ctrl+6 ryrmacunu Gocuill) uMEonsTHIN Gepanu.
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|4-pa¢u View meniocu.

And Method menioci

BA masrisiil OnepaiHACHHIHE Ky
Ypuaramn:

o Min = MUHIMYM,

— KypaiTHpim. 24
;?I:;i"::ldann?yuﬂu Bl?ﬂa MaHTHKILH unepmu&ﬂ!m-llg HMH::_H ﬂ#?“ﬂpl:;mm
iy piATHr A 308, bYHH yuyH
Xycyeuit iV aHum xaM KHpHTHIL HMED 3 e
ﬂM:;H H:-mnnaunnu ga xocun Gynaquran rpradmx oifHana ymoy onepa
s HHHE HOMH E3ITTaIH.

WHARN amanra owupysui QyHKUHA

fipars aManra OmMpHILLIARIHNT

Or Method memocs

Viby mento EKH onepaumsciit
HMron Gepann:

e max — KynailrHpHiL, o

q pmhur—:m-nu.mnﬁﬂ ool HACHHH AManTa OUIHPHILHAHT

- e S A yuyn Custom...

x?w(zﬁgn;;;pjﬁ ]mrpumm MMKOHIATHTE XaM I7d. E:E:}HHT ey oy
KOMAHARCH TAHAAHAAH B xocun Gynannrat rp;?:mﬁﬂanﬂ
HUMAHY AMATITE OUIPYBHH hy HETHAHIHT HOMH

g1 KyTinarnya aMaira OITHpHILTA

Implication MenroCcH
Viuby seHio HMILTHEA LS yiinin

Ppuaruu pMconaTHIE OEpait:
» min ~ MHHUMYM,
o prod — KynaiiTHpHiL
MoiiananyBus HMILTKALIL

fHda Amanra  OmIHPHILIAPHI

41 AMAAIED OLIMPIIEIHHET xXycycuit itymmmm -

oM., KOMAHIAcH TaH-
KHPHTHIT HMKOHHSTHIE Xam . E:,rmimr_::r;;;: iﬁ;}r bl omd
namagn sa xocun Gynamrad rpadmk O

Oumpy Bt (yHKIHAHIHT HOMI E3usTaM.

Aggregation MeHIOCH
Viuby senio suimi ¥

JATHPHILHA Kyinarnsa aManra
Bepajm:
s MAX — MAKCHMYM;

Gy yHKIAANAPHAN OHp-

1 MaH
i . HH YpHATHIL HMEOHHATHHE

OmHPHILIZP
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o SUM —~ Kamu,

» probor — sxrumonnii B,

Doligananysun ywdy ONEpaUMAHN BMAATA OLMPHILHIHT XyCyCHii
HYIIMHH KUPATHII HMKOHMATHTE XaM 913, Byauar yayn Custom... koman-
lack Tannanaan sa xoown 6itaamran rpadmk olinaga ywby onepaunnii
AMAITR OHPYRME QYHKLMAHMHT HOMIN E30018)1,

Defuzzification menwocn

Ymby menio gedazanukaling MeTonun TaHIam MMKOHHATHIH Gepa-
Jn. Mamanum TYPLAry THIHMAAP YIYH KYITHIATH yeyumap Jacrypranran:

» centroid — orHpaHE Mapkasi;

e bisector —meanana; '

e lom —MakCHMYMIADHHUHT 3HI' KATTACH,

* S0 — MAKCHMYMIBPHHHT JHI XHYHTH;

® MOM — MAKCHMYMAAPUMHI Fprauacy,

Cyrano Typiaari THIRMIAP yayH KyiHaar yoyunap JacTypianran:

» wltaver — Myauiak ypraga;

® WISHM — MYEIUTAK FIEi e,

Doiipananysun  aedassndurauMAHE aMANID OLHPHILHAKE XyCyCHil
HYTHHM KHPUTHIN HMKOHHSTHIA Xam 3ra, Byunnr yuyn Custom... xoman-
JlacH TaHnaHaaM sa xocwn Oynaauran rpaduk ofinana ymdy onepamsun
AMANTa OWHPYBYH QYHKUMAHHHT HOMH E31aaI0,

14.12. Mancybank dynrumsicnnmnr pegakropn

MancyGmik dynxumscnnnur pesacropn — (Membership Function
Editor) penaxrop (Myxappup) Kupumi Ba WHKHIL §Irapysuuaapusuir
TEPM-KYIXALIEAPH TYFPHCHAArH Kyitnaarn midopmaunain Gepinn yayn
MY LKA AHT 4H:

® TEPMIIAP COMM;

& TEPMITAPHUHT HOMIAPH;

* MaHCYOAHK (yHKUMANGDHHMHT TYPRApH Ba napaMeTpiapu, yiap
HOPABIIAH KYTIXAUIAP KYPHAWIIHAAY JMHTBHCTHK TEPMIApHH TaKANM
KRIHIL Y43YH 3apyp.

MancyGnuk  QyHKUMACHHUHT PeJaKTOPH HOPABINAH MAHTHKMI Xy-
foca TwsuMaapn Guaan wuoarnnagaran xap kanaait GUI-mopyammar
Edit memocunarn  Membership Functions... xomamwmacn epgavmms
it CtrH2 Tyrmanapan Gocinn it¥nn Gunan saxupuanmm mymenn. FIS-
peaacropua MaHcybIMK (PYHRIMACH PEIAKTOPHIN OMHIL YHYH KHPHIL Sikn
UHKHIL YIrapyBuHCH MallIOHHIIHT YCTHAA CHUKOHHANKAT Yan TYFMACHHH
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Txroneis WKk Mapra GocHil MyMK
TOPHIHAT YMYMIH KVt
dynkionan sasudanapn Ouian
I'padix oilianiur NACTRI KHEMIUL
MAKMPUIL B PEIAKTOPHIL ETTHILL IV
Masapi Koiiauran,

ui. MancyGmnk (pyHKUHACH PeiaK-
i, rpadme oiinach acociil n.mﬁnmumpumlmr
puprammican 14.35-pachiin KerTHpiaTai.
g MOC PaBHILULA MALIYMOTAP ORHACHHH
cormsrimnn Gepysain Help i Close 1yr-

M lancy O fFISaBCIE KVPIEL S

Hopagumil sasrioadt e
?c'_-'n‘;n:a TN IHIOT B0 gnCEpe Tl VR TN EINT

fir

pernbarhip funchion pics dd_hﬂir.
FIS Wariables e _,_FW_M sl Sh——
oy

oravy BT i
LAHCYVOMS : I |
VMR AN J

Farapyma -
twe TP

Aopur
TREVEIMIHT
Loraprns
TN o

14.35-pacM. ManeyBasi pyHKimicH peaaKTopit.

EaKTOpH TYPTTA MEHIO - File, Edit, View,
Type sa T¥prTa MERIYMOT KHPITHI ojinacura — nge‘“l;ri;ﬂ“nr;i;g:;
Nai:ne Params dra. Ymoy ryprTa ofiHa Moc paBiILLA KOPHI Y3rapy

; HEONIHL,

) o, MaCYOIK (Y HKLUACI HUKAPHII AMARA3ON
IrAQWIT O L . 0 HEIIHACHHI

:mpli:ii AHHTBHCTHE TEPMHAHT HOMHHH BA YHITHE MaHCYQAHK (yHiL

: TapaMeTpia-
Gepuin yHyH MyaLLIaHraH, MancyGmik yHEIHSCHHUNT TapamMeTy

ManeyGmix (pyHKURACH P
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puiy rpaduK peatimaa MaHCYOTHK (GyHKUMACHHIHT WaKTHHK “Drug and
drop” Texnonoruscy Cpaganna Faraprupui iifnu Gunan xam Gepui Mym-
KiH. ByHHHE yayn ciukonsannnyr kypeopn “Drug and drop™ pesumu Gen-
THCHHAHT yeTira onnd xemmnamn(14,35-pacs), cHUKOHMaHHAT San TYIMa-
cu Docunany a k¥iinb roboprnmacaan cypn6 MascyGnmk (ryHKOHACHHWAT
wiakH Yaraprupunann. Harnwana mancyGang Qysxumscunmmr napamerp-
AAPH ABTOMATHE PABHILAA KafiTasan Xncobnauaw.

Edit memoen
Edit mestiocummr ymymuit k¥pasin 14,36-pacmua KeTHPHIITAN,

14.36-paes. Edit menmen.

Undo xomasjac aspan Gaapuiran amanan Gekop kunazy. Ampaj
Dawapwiran amamun CtrHZ tyrmacuin Gocum iinm Gunan xam Berop
KHIIHII MyMEHH.

Add MFs... xomannack xopuii V3rapyBuHHW THHTBHCTHE Gaxosiam
YHyH HILATHIATHTAH TCPMIAPHH TepM-KVIIXAArd KVILHI HMEKOHMATHHN
Gepami, Yiwby komanaa tamnawranga 14.37-pacmua K¥pcariiran oitaa
XOCHT BYamH, YHAR MaHCYGIHK (hyHKIHACHHIHT TypHHR B4 TepMiap co-
HHHH TAHIAUI Kepak. 1

MascyGmik dyrsnnsc napaMerprapaHHar KiiiMatnapn Range oiina-
Chjia Gepuiran YIrapyBHMHHHT AHHKRAIT COXACHHH Oup rexuc Konnaiauran
KHAHO aBTOMATHK Tapaia Ypuarinamn, VirapyBumssur anmknam coxack

Range oiinacuua Jarapranaa mancyGnnk Gywkrmscnmimr napamMeTpiaapH
KaiTa MaciuTabaanamm.

14.37-pacm. Tepmaap conn na mManeyGume GyucunscH TYPHHH Thranm,
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ymiiacH GHPHKTHPIUI- '
Add Custom MF... xoMaiacy Mancybmi KUTyBaR GUTTA

FAH JIMHBHCTHK TEPMHIHT MAHCYOINK :Wcmm TAHAAHTAH-
JIHHPBHCTHK TEPM KYUIHLE HMEOHUATIHH Gepay m Gynamm, yHAR AHHTBIC-

Nan ke 14.38-pacmua kypcamiuira s ancyOIK (yRKIMACHHITT

ik repmminr pomuni (MF name Mail10HHT3) :wc}w (pyHRITHACHHMAT
oy (M-File function name Hﬂﬂm'““:gﬂ?,,ﬂ“ RS
napamerprapusi (Parameter list maiiaon -

_ [N I BICTHE TCPMEH

ea———

s s GHpIKTHD
14.38-pacw. MancyBaus @yUHEert

il yarapys-

Remove Selected MEF xomatijach nwpr;m ﬂ ; ;:ap ik
YHHMHT  TepM-TYIaMuaaH yuKapH0 r?m i st
TYpT6ypHArHIHT XOWMACH Ki3i PaHIa 1;{{@ a i Y
CYBIK dhyHKUMACH K3 panra Dynath. o A

ACHHMHT TPa
CHYKOHYARMHE KyPCOPH MAHCYEIIK ¢}’§:‘:“mm.
IMHAAH Ba CHUKOHYAHIHL Hall ‘D’I'M““*fi i e HE TEPM-KFTIXAIIATH
Remove All MFs komatiaci opii
b o i Wmicn FIS-penaxtopiii ot Viuby KoMk

... KOMAHJZ B it
C"Efmﬂhnzm Gocn ity Guial Xas f.::*ﬂ;:im YMK
Rules... xomapjach Guimmiap pazacHH g

rMaznap-
Nakropuun odajut. YinGy KOMAA Ctl‘l':j:"*mﬂ’_ "
st Gocunn iy GuraH Xam GaKapRITHIL M

Type menocu At HTBHCTHE
Type menioch mopwil Y32 Mﬂ T‘a}lﬁ}'ﬁ”“ﬂ
Gaxonau yuyn ymuaTwrazuran M G L
hymcmanapammr TypHH ?pﬁ:? M:MHHH oynran
fci e
ﬁﬁ;pmimaﬁﬁﬂ:a?ﬂ:wm merocn 14.39-PACMAR 4y 39.pacw, Type
prapn K

MOHHCIL,
Ke/ITHpHIITan,
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T — e —

14.13. Buanwvaap Gazacunnnr perasrops
r g

bivaap dasacuummr peaaxropu (Rule Editor) nwopasman kKonja-
JApHH WLIAHTHPHIL BA Yaraprupuu yayn mymkauanran. Bumsaap
Ga3acHHHHT PEIAKTOPHHH HOPABINAN MAHTHKHIT XyIoca THInMaaps Gunan
Hiariamran xap kauiai GUl-voayminnr Edit menocnan Rules... ko-
sansacy Epaamiaa Exn Crl+3 ryrmanapun Gocuu i Guman HAKHPHIL
symen. FIS-penaxropaa Gunmsmnap Sasacummmr penaKropunn rpafmk oii-
HAHMHT YPTACHAA KOHIAWTAH HOPABINAH MAHTHKMIT XyA0Ca THIHMIHIT
HOMH E3unraH TYPTOYPHAKHHNT YCTHIA CHMKOHYAHMHI Han TYrMACHHH
KKl Mapra ixrosens Goeuu iiam Gunan ownw MYMEKHMH.

Busmmuiap Gazacy peraxtopusunr ymysidi k¥pumiy rpaduk oiinacu
acocHi mMaitaomwnapuinr GyHkunonan sasnanapn kypcarwiran xonan
14.40-pacmna kentupnaran. Tpadwk OfHAHIAT MACTRH KHCMIJIA MOC pa-

BHLIAA MALIYMOTIEP OHHACHHM YaKHPYBYH Ba peaakTopyn énysuy Help sa
Close tyrmanapy soiihawray.

Karpinn B2 stuom SrapyesuanpirHs Kotaa canmorstrinsr
ORI T, MeHIOCHE koshiieHTI!
e — .-
Hmuma Hude | diigr; bppar . F :L\J:In! il
rrapys- | Faa Ol
EHEHIT et e TN i B R T
e I rarvice s goo then (& v .
FRACTITH 3 I frzrvics i meceliord] ef [food
EETSHR ETT
Gemtt

Kottaara
IMAC
WA -
it
FITELITIN

[~
Sapie Korcas oo, Yaw weoman,
wiineo oo TEpIp ke KD smm v
i ncoveianime Gepronun vyrua Ty RN

L4 40-pacs. Buimsaap Gasacunnmr PEEAKTOPI,

234

— e Tsaa——ynm—s8_-

.

v I3HM  MEHIONEPH-
MaucyGmik (JYHKUHSCHHINE perakTopi TypTTd 11 p

T HIt
File, Edit, View, Options, Kipin B Tk YarapyBuinapi Iﬁpmm];:lumr
TﬂHJdeI-.'u stentoc. BA. EKH, OMAC sanTHKMil ama1ap B3 KOWARAapHI
' jpra i 1P K
CANMOKIAPHHI YPHATILL MATAOHIAPI XAMI KOWARTAPHH TAXPHD K
Y ' (R 3 TR ONIATH,
B K pD KNI TYMATAPHHE Y3 . P
ﬁuru ko Gramiap Gasacnra KHPHTHIL YHYH KyHi p
Baskapmanazn:
o KHpHII BA SHKHID 3rapy £
KOMOHHAUHACH CIHHKOH A EPAaMIIa nummmnn; iz
* KOMANHIHT HEHAA VIrapyBunIap opaciia
(BA éxu EKH) Typn ypuarminauis:
o xap Gup JHHrBUCTHK Y3rapysin
MaBky Iy @k iy ypHaTHIALT, _
o KOMIA canmoK Ko UUHEHTHIIAT K
» Add Rule tyrmacy Gocmnai.
CyxyT G¥iiirma Kyiinaarn napameTpi
e KOWAA Huugars §arapysiapHitn i
o IMAC manTiHKHI aman — MANKYIL 2

it - 1.
* KOMJIa CAIIMOK madnl:-uuueirrmmn; Eg:rin-ﬁnm.mumpu 1 pgen
¥ ' HI H

Arap kupHin y3rapysuHcHHH pe J onas

an MaI:rmm[:ti XyJIOCAHUHT KHilMATHIA TABCHP mumac:.m :ﬂ .:l p
T :

JAranyBuNCHEHHE KuiiMary cHATHA RONE FPUATHI 3
e iV KoTHIN YIYH yiuby KOWAAHHHT Y

Konnanu Guumaap Gasaciaan ¥ focnb kyiind wdopHaALH, Ke-
Il CHUKOHMAIMAT van TyrMach Gup mapta

i ete Rule Tvraacn GocHnam. bt v
”H“lg;:ﬂ::m j.'rr;mTp}IrﬂrPHm yayH YHUHT YCTHIA CHUKOHYAMIHT YA TYTMAC

Bup mapra Gocud kyind ofoprmaun s Keitn Edit Rule tyrmacu focu-
naguy,

EIIAPH TEPMAAPHHMHT MOC JIHHIBHCTHE

Wit GoFAaHIILHIHT
yuy IMAC MAHTHEHIE AMAIIHHT
JiMaTH KHPITTIIRLI,

ap YpHaTHiraH:
MasTHERI GOrAnHMIm ~ BA;

Edit senwocn

Edit MeniociHuar YMyMitil Ky PRI 14.41-pacMaa KENTHPIITAN.

14.41-pacw. Edit menwcn.

| ST 3.
Gaskapiaran amanay Gekop i, Yind,

i AR . .
s Giian XaM DaKapHI MYMKHH.

amazi CUrH+-Z, vyruanapiii Gociu iy
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FIS Properties... xomangacy FIS-peaaxropun ovans. Ywby amanun
Crrl+1 ryrmaiapuan Gocui it Gusran xasm Gumapiin MyMiii.

Membership Function... komaugacu smancyGmuk gynkumnsaca petakro-
pusp osa. Ymoy amaman Ctrl+2 tyrmanapuan Gocum #yam Sunan xam
DamapHIL MyMKHH.

Options memocn
Options mertocy Grunmiap Gasack KOMAATAPHHIHT TiuM Ba opsaTi-
aH YpHaTim HmkoHHHH bepaan (14.42-pacu).

roima

14.42-pacs. Options Meniocn,

Language xoMaHiacH TaEnaHradaa THinap pyiixars uakain: English
(Harmazua), Deutsch (Hemmcaa), Francais (dpaniyaqa), ynapaas Ourra-
CHHM TARIANT KEpaK.

Format xomangacy tasnanrana Ouwinsuiap Gasack KOMIZAmApHHHHT
MymEnn O¥aran dopMatnapuEdir pyiixatH unkann: Verbose - nuursic-
Thi; Symbolic — manTuiant; Indexed — muaekcnanran. Tipper nopas-
IaH MaHTHKHH Xynoca demorHiumu Gwiansmiap OasacMHHHI Typianda
dopmarnapn Kyitngarn: 14.40-pacmaa Verbose xouganapununr dopma-
T, 14.43-pacsua Symbolic koumanapuannr Gopmarn sa 14.44-pacmaa
Indexed kompanapuHHAT HOPMATH KCATHPHIITAL.

=t = o e T TR =

i Ol | 3o a0 - =i ol |
» ol = [tp=ave ~

[Perve==gx gl [1]
1 [rercecsens sz | Pood==celcious] a» [ipagenerau| 1]

. F =
14.43-pacw. Symbolic dopmariaarn Suansmaap Gazacu.

14.44-pacwm. Indexed Gopmarunarm Guanmaap Gazacn,
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XV BOBE. MATLAB BA EXCEL OPACHJIA
MABJIYMOTJIAP AJIMALIHHYBH

MATLAB rapku6una Gynran Excel Link socnracy Excel sa MatLab
uW Y3apo Gornam wmkomumm OGepaan. Y VPHATUATAHIAH KeAHH Excel
caxppacHaa alsan KypHHHIINAA cAKNAHAETTAH MABIYMOTIAPHH MATPH-
ta kyprmnmaa MATLAB ra §rkasnu sa kaiiva nuuia® kafTapuim Mym-
Kkiit. Bynaa dopmynasap amac, Gakat KriiMaTIapHIHET ¥3apo anMalinHysH
aMAnTa OWHPHIAILN.

Excel Link ypramanrannaan xeiini Microsoft Excel nan MATLAB umnr
KHPHTHIN - YHKAPHII Tpoucccopk cudariia doilnananuil MyMKHH.

Excel Link un Excel ra ypuarnm.

Excel muira rymmpnnazn: Cepnne — Hanetpoiiku... — O63op... — ¢
MATLAB\toolbox\exlink\excllink xla (8xn mynra yxmam Sowka iiyn Gu-
nan excllink.xla Gocunanm). (15.1-pacm).

 x
i

[ 9

1]

I

h

i M

."1.

4

d'l

i

N

Bl

g &

= | | =

= -~ e
N —— o -t T
] | ———

15.1-pacm. Excel Link mn Excel ra ¥pnarnm.
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Harwaana Excel memiocnra putmatrix - getmatnix ~ evalstring 6§ amumu

. ‘ KyIHAame Ba MATL:tB nnnr Command Window ofinacu oumnamm (15.2-
| pacs):

=
| B 3|
J| LE [ - BER T
|" 51 [ Whing Tesitne Fain Coube. Typr elp Gasiien_paih s aies Tar s Tafe——"
| ] ' » t - " -
; g:i}_: bt e e frl gt i e ol
EL
| %)
Al 5
i
‘i - |5
=l £
B ¥
| 3
1
| :
[
[34]
3' i,

15.2-paew. Excel memwenra sfmmiaauran putmatrix — getmatrix -
evalstring 6¥amsapu,

PUTMATRIX - Excel sanpansumnr wRpaTwaran kuemmunn MATLAB
ra yTxasams (OyHaa iasuaagérran MaTpima K¥punmmmaari AAABLITA HOM
Gepunuun kepak) (15.3-pacm):

s s i AR

15.3-pacs. PUTMATRIX 6¥anmnaan oiinanannm.
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Dhan Kalbyl KIIHHIGH MABIYMOTAAp YETHAR MATLAB amanmapwiin

ﬁmﬁapnm symiin (1 5.4-pacm);

3 S S R
iy T Fin i TS wrig (o pAA e b et

Hﬁﬁr_.l.ﬁﬂil"l.lrlhﬂ“--ﬁ-
i el jna, wlall

(%3 F [ BLE
| L
i .
#) 1 .
L H 1 i
& o H
L - "
] L] "
L] ; ]
W
:'i" 1 "
) W ]
Wi 1] -
T % "
] W -
i
:'_; |; = sy
o i
11 -
o "
a "
H 1"
u) i
' 1
x "
X =
i
E o
t -
8 -
4?'1 & 'y g P 7

]

.

-

15.4-pacs. Kabya Knanuran MasayMoTiap yevmia MATLAB amaasapunn

DasEapum.

GETMATRIX - MATLAB mari sarpuuann Excel ra HOIIATHPALN

(15.5-pacm):

[ 1|

2

+ :

A 2

E | ]

[ f

Bl £
L3 :
El T

i} 0

1] 13

:.3‘ it

T 1

.9 13

::’1 14 a2
(LA 15 4
18 16 18

15.5-pacs. GETMATRIX G6¥aumnjan doiinnannm.




EVALSTRING ~MatLab Gyiipywiaprin KHpHTHIT B DmKapHLIl HMKO-

Hiin Gepany,

Arap MatLab abToMaTHK rapaa Excel Gunan Gupranukia uura TYIH-

mi kepax Gynca Excel wunr Gupop sueiikackia KyiiHIArn KOMAHIani T¢-
PHILL KEpaK: =ML AutoStart(«no»).

=ML_Close() -Excel Link sa MATLARB us DepriTAIN;
=MLOpen() &xn matlabinit makpoc _Excel Link pa MATLAB it unn-

IHATHIAMNA KHIanH.

Excel 1ars MabIyMOTIAPHIHT HYCXACHHR OIHIL
~MLPutMatrix("var_name"; diap) — Excel suur diap anana’oniiard

MALITYMOTAGPHH Var MaTprLara sofinaurrnpamn (15.6-pacm):

i 3
ah e & e sl

Ear il whaPMaina(d, D14 DY)
=5 iG]

i .
i [Efrakuers T30 .

§ D@ ren o BERT
,:7] ¥ Uiting Tesiban Fetw Carbe. e FREEp isalben_path_savwr 0
=y E Ii'lﬂ-rlﬂ.w-ﬂ-"!.‘ , Relpiash, or @
3 5 15 Fur protest inlermstilas, cloll we M{LH
| ] m ke
EH ! 0oL,
W ] b}
1] a i) -
%g 1 E .

1

kT 12 =
_'_ﬁ 13 o
!I 1 £
KL 15 e TR e e
bed » - — = i_'_"'

15.6-pacwm, Excel jars manayMoTaapiiir HYCXACHHH OJHILL.

=MLAppendMatrix("var_name”; diap) — MaBicy[l Var_name MarpH-
nara diap auana’oHHW KYALH, Yrvamy GYiinua ManTyMOTIApHH Kanai
Ly (vangan Ecu yHran) yHKUHAHHAT §3H AHHKIARD,

=MLPutVar("MI._var_name"; VBA _var_name) — MabJiyMOTIapHH
Visual Basic (VBA) nan MatLab (ML) ra JTHAIHLL

MATLAB xovanganapuun Excel jan  mra TYLHpHI
=MLEvalString(“command") — Excel aa Typras Xo/a ML xoMasnacH exH
xomangann Haxapum (15,7 pa 1 5.8-pacmuap):

Mucon:
=MLEvalString("d = d/2; plou(d)")
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GEge e

e R -
- H

{

TrRuSMAYHEYYIETEIT:

=¥ m"«l-1|:|.|'v|llz'¢J"""”"ll

il

UL || Ipp——

15.8-pacM- N

MATLAB ysrapY?
w(

~MLDeleteMatr

e pq0-14

15.7-pacs. Myl MATPIIATE § T

(ATLAB xoMmananiapunn Excel m;n uu::rfi n.fnmp.um

"miLuhvu
|
BhaMY g

JE0EIN KV .

d

l 1

BACENEAYT

queiin dyKoTu.
"y — 5
|\,ﬂr_Fn.Hﬂ1€ ) — METPHLARK A¥xornm (1 5.9-pacw):
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KAMTA HILJIALL

XVI BOB. 9KI' CHIHAJLTAPHH

.-'-\. - pocHTacH cida-
2] exrpokapauorpamsa (IKI) Furatl JArHOCTHR
3 i iwiai. By Tagenaoriap
"i’ o THaa topai HeKTp acmiATIE Guradeit K2 Geniopnapra TK TAIKH
|5/ =MLDeleteMatne"d") Elluum acocH Xaérw xap() ocTi KOFAR MOpI
L 4 Liajm, iiTa
| i aH HATHAANBPHIT K2
: H :i KT curnammap xomnbioTep EpAAMHILA mmm-mm aiaUTAPHIITE MYM-
?; ; EI Hultam ga tamxue Kyim apatHini sHage on
Ly : = Khy i .
il 5 & . - yiap yeri
2 10 0 ; thaiiniapH YRHTHILL, X
i3 " 3 Marsa6 ayxsrTiaa xap Kanai ‘?’P”“E ba Word, Excel pa Gourke -
-:—;— = <) M8 aMasinap Gaskapuii HMKOHH MaBkya: ooy Gy onna. Ynapaal
16 1 a E‘TPHHP MyXHTHIA TaiiEpranras El“:im’““i_j 1 KypHO SHRATTHE. M-
W 15 5 H 2 & asapiin Wy
i % ® P Kaumail Yurim Ba amaindp T TYPIATH paiiziy YRUTALI
19 | COI1 yryn anexrpokapanorpaMmd CHIHIH
3] KAMAAI Gy mmmmi kypHG HIKAITHE- - BIOTEPTE MATLABHH .Memmr
,,Z?_‘i : - E}_"HHH‘]"' yuyH & TxT d}ﬂ.ﬁﬂlﬂi R T L.‘ﬂ:[,ﬂﬂl[ru“ ﬂi{pﬂﬁ'ﬂpma
l‘%; ' :m“ ¥ ackarnapum (Mo noxymensl) 1A
%i *Knam kepax. (16.1-pacs)
15.9-pacv. MATLAR yarapynuncuns icorm. =S Pl PR
e & — =, e
Mabaymoriapin Excel ra sofnammipmin ey
=MLGetMatrix("var_name"; "diap") — Marpuianm Excel uunr diap | "-‘::
AHANAZOHHTE HOHNAWTHPALH, e
=MLGetVar("ML_var_name"; VBA_var_name) ~VBA ¥arapyBuHcHTil ol
. — . §
ML MaTpHUACHHHAT KUFIMaTHan Oepaay. s e
B o

;
‘ -

‘anu caRARI-

soiinn TR

AL MATLABa chaitnmn Yo YIyH cammf?;_,ﬂmuml. dpaiinap
"I yuyn pwd cyammm gmo «Enter? Tyrmac] :

Taunananu (16.2-pacm).

ard
16.1-pacym., =.TXT Funil “paﬂﬂl by-

ryprad 0
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BRE gt e L

16.2-pacs. pwd komanaack Guaan Texmmpum.

bynna Gusra MATLABna wuwanran miuamasap caxiaasHwim sKoiiH-
|‘ HH Kypcaraan. IOxopwua k¥pub typras pacmna kemrupunran, Keibun-
ri Bockuuna Is c¥am oprasm nanvaaa sofinawran Qaiinnap piiixarTaum
|| KypHOnEME3 mymius, (16.3-pacs)

I | - e e e T e —
e T
| s
i
I P liamin i hags g s p ST
1
| 5 i

| || T u|..r.l--|. @l e

{ - - .| N

[. 16.3-pacwm. Is comanaacn Suaan daiinaapun wypmwm.

by epaa 2 ra dain 6¥nnG 6upn MATLAB pactypuaa miumanran
Aoiiuxa Ba HKKHHYHCH ecg.txt daitanamp. Wynusr Gunan Gupra tpaitnap-
HEL CAKaaumiaa JOTHH Tpadukack KYatanmmimy Makcanra MYBODHIIHP.
Hynkn MATLAB nactypina acocas aoTun rpadmxach Guaan HuLanajmm,
I paitnan waxu Tyzwmmmn MATLAB macrypuna $xarim YHYH
it Kylinmarnaa koManaann Gepamms,
! sig = load('ecg.txt');

A carp oxHpira (;) Ky ARInIHTHE MAke

) -

M L T Ir———" P Py ——
M s o —ar

= Laad |

e
o Guaan aitann Rl

16.4-pacs, load KoManmac !
i VRHO QmuHa-

Oy Cpaa load (pynsagnacH opral dpaiiin HAKH ?{;;ﬁ;ﬁﬂnﬂpmﬂ*

AR Wlynuur Gunan Gupra arap koamap “ﬂ"ﬁ_l:::.[ Arap cis ywGy Gearn

T xoxnacamrns oxmpuaa (i) KyHHIHN Yﬁﬂn‘iﬂ MyXHTIIA Kyipzari

"Fitmacanrns gaimmmr wukn MyXITIHH

lrFIIPIIIHUJQL[ OaHD ﬁgpﬂﬁj‘l. {]ﬁ*‘l Bn |ﬁ.5'pBCM]

ML

(i KONTAPHN dgnni-
Arap cis MyXHTHH

pHTH3 Kepak. ¢le

(paifAHNHT awn 1Y

e Oy caH
n BanapMORH
ek aiin yeriua amanap qra MyBOQIK:

KL HaKHPH
(16,6-pac )

16.5-pacs. Yienaran

Toe e H
;]:j Wiamokun Gyncanrus, Kyiugart i
. Epuasina MyxXut Tosnanati.
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16.6-pacy. cLe komanancn Guaan Tozanan.

Daiiun wakH Tyswmmaan golinanannd rpadmk KYpHEMILK ApaTHIL
YUyH KyitHaariua xoa Esunaum,

sig = load("ecg.txt');

plot (sig);

By epna daitann rpaduk Taceupaa sparwiagm. plot 6y rpadmk
KypHHHOIHAArH Tacapiam gysxuns. Oyukuus Ewmann  Kyiingarna
plot({funksiya nomi). By epia kasc nunjia moprii srHaran GyHkimsa Homm,

IOxkopuaars kanur cysnan (oiiganadran Xonna KyiHAIarn Taceupra
ara G¥aamus. by epna daitnm wakn myxwrnaan doiinananran x sa y Yiu
O fnya rpadux 6¥namus (16.7-pacm).

e Lfe Wew et Tosh Bentong | imiine iy

16.7-pacs. Oanuran curaan kY punmnm.
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TPadpHK TACBHPHIHT X B2 ) YKAGPHFH HOMIAL Ky HAAIH A damnam:
xlabel('vaqt');
vabel('elecrt activlik'):

title("eletrocardiogramma’); (16.8-pacm) +
16.7-pacsaa KT cnrnaniin 100 T sacToTami wypramanm Gepraras

Cirnan kyprmmumsn 0 opiann Genrnant Yyl Kyigar Kt
C¥anapuan (oiigananmnaim.

hold on

plot (sig,'r0)

- ML
16.8-pacss. X Ba Y JKAAPHIIL I
 MATLABna xam 1a-
Hacrypnam trsaa ro cy3n HOMHT H‘l’“ﬂmm;ﬂ anaurat, LTyRusr

YpAam: Tuanapunn KanuT cyaiapH ypHHAd 4:_”“”” apuaan Goi-

Yiyn C++, Java Ba Gomka factyprai THIHHIH
Manran xonna yauurug yuyn keparm Oyaran
MYMK#H
+ i THAA
I"‘-:'"‘“'Ie'-"H‘-'lilf‘l“l KatHT cifanan ket XoCH OynraH HE
Sertupiran,

1 6.9-pacmia




16.9-pacy. Cornaann 0 Guaan Gearmwnam.

Bywait Gesriwmai opianit cis IPHIBLITAN HATIKIA KaHmai xatoniap
GOPIHTHHH KYPHIL HMKORHATHHIHS Mamayn Mucon yayn KT curnanun
MATLAB xaiira Huuian opkasH WHCOH KY3H OPKATH aHHIVIAHMATAH XaTONHK-
AapHy asuiiam MymkaH. FOxkopuua kipub Typras pacsua cursansm yIrapum
AAPACHHIIA KaepAapHIa TepOpaniUUTAPHHHT VIrapramiure KypHIMILS MyMm-
wui. Varaputnapusnr acocuit sofinapn 0 Guian Genmanran.

Curnanra munos Gepiw skapaéunna edit pynKumscn opkann aacryp-
DA OPKATH HATHRKATAPHH TAXTHAN KHIHII HMROHHATH XaM masiyi. By-
HHHT yayH edit GysxumacH opkanu M-(aiin MyXHTHHE YaKHPaMH3,

bynunr yaye m-(haitn ofinaciua xyitaarun komnapuu éamus,

beat_count = 0,

fork=2: length (sig)-1 =

if (sig(k) > sig (k-1) & sig(k)> sig(k+1) & sig(k)>1)
beat_count = beat_count + 1;
end
end
ﬁs = 1005
N = lenght(sig);

duration_in_seconds = N/fs;

duration_in_minutes = duration_in_seconds/60;

~ BMP = beat_count/duration_in_minutes,

Vi nacTyp OpkaH iopak ypuurimn KT crrmani epaamn | gakuKaa
HedTanury aHuknanann. KD cursannaps opataa opakHERr Kanmai
XOMATJA YKAHIHTH BHUKNAN A Epaam Gepami.

DKI™ curnamuum pakamiy kuiiMatiapuun Ysrapummapunm anmmnm Ba
rpadimic lr?pnﬂum aHHIIAI YayH Kyiuaarn Gynkums Emunanm,

248

le ki Exn arapypan)
;mn‘:im Kyitiaarn rpaui xocia Gynamm. (16.10-pacwm)

- —

a_.iﬁ. :1:‘-‘& L} !‘E-_"‘::‘]
'IF!--

L;; k.
| 14tk
L

I.|-||I| ]

;.Lk_ﬂ,: . '-

e e S ——— :

" W _' -_-L = o
16.10-pacm. IKT ummmt Xoena mmnm.
¢ H?ﬁllllm (oiinana-
I'padiKaan ONHATAH HATHAAIAP ACOCH/A TALTXH
HH p:h?:m mamiyn. [Hysuur Giaad Gupra MATLAB aactypn Pypse
Farapripiiu KaTOPHIM AHHKTALI KyfiHzarna;

H);
= fit(§3rapysun Exn xopwil oTHATAH hyHKLL .
znm JKOpHit aTHATaH (yHKUIR sig z1e0 Genrnaanras:

S OHHKANAPH AHHKIIAHAIH. AHHKIAHTaH

ByHHHI HATIKACH 1A CHIHAT rapM .
rapmorkanap rpaduri spari yyH Kyimaar GyHKivaLas droiiianann
nmh;ﬂr(ﬁ’)w Jaraprupuiis QyHKLITE HOMH Exn Yarapysun)
bar(y);

omuiran HaToka 16.11-pacmiaa GepHiiras,

16.11-paes. Dyphe FIapTHPHITI OPRATH OTHHTAR HATIAA,
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