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NTOCJIIKEHHSA NOXITHUX JIHIMHOI
KOMBIHAIII B-CIIVIAMHIB YETBEPTOI'O
MOPSIJIKY

OTpuMaHo NOXiAHI MEpHIOro Ta APYroro MOPSiAKY VISl MOJiHOMiaJbHHX
CIUIANHIB, 0JIM3bKHUX /10 IHTEPNOJSIIIHUX Y cepeIHbOMY, HA OCHOBI B-cnJiaiiHiB
YeTBEPTOro NMOPSiAKY, BU3HAYEHUX HA PIBHOMipHOMY pO30MTTi Bici aprymeHry.
JlocaizkeHo BJIACTHBOCTI OTPUMAHHUX MOXITHHMX, NMOJAHO TEOpeMH NP0 HOPMH
Ta SIKOCTI alpoOKCHUMaIlii.

KirouoBi cjioBa: cnuaiin, noxioui, aHano2o6i CUHAIU.

Ilosryyensl  MpoOW3BOJAHBIE MEPBOr0 M  BTOPOro  mMopsiAka IS
NMOJMHOMUAJILHBIX CIUIAHOB, OJM3KHX K HMHTEPHOJSIIUOHHBIM B CpPeIHEM, HA
OCHOBAaHUM  B-cniiaiiHOB  4eTBepTOro  MOPSAKA,  ONpeldeJieHHbIX  Ha
paBHOMepHOM pa30umeHuMd ocu aprymenta. MHcciaenoBaHbl 0CO0eHHOCTH

MOJYYCHHBIX NMPOM3BOAHBIX, NMPEACTABJCHBI TEOPEMbI 0 HOPMAaxX M KadYeCTBE
allIIPpOKCUMAaInu.

KuroueBsble ciioBa: cniatin, npou3eoonsie, aHani0208ble CUSHATIDI.
Obtained derivatives of the first and second-order polynomial splines,
interpolation close to the average, based on the B-splines of the fourth order,

defined on a uniform partition argument axis. The features of the obtained
derivatives represented theorem on approximation of standards and quality.

Keywords: spline, derivative, analog signals.

IMocranoBka mnpodjemu. [lpu dikcamii aHATOrOBOrO CHUTHANy Mae
Mmicie Take. Hexai (I)(t) — GYHKIS IMIOYJBCHOTO BIIKJIUKY CHUCTEMH, IO

peectpye curhan p(r). BpaxoByloum TexHiuHi BIACTHBOCTI CHCTEM

peecTpartii, pe3yJabTaTOM 3TOPTKA CHTHaTy Ta (YHKII BIAKIUKY Oyjae
3HAYEHHs, yCepeqHEHE Ha IHTEpBaJl JUCKPETH3AIL:

(p*d)(in) =~ [ p(t)o(i—in)di= ;.
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Toni nudpoBuit curuaa Mae TaKUM BUATJISL;
pi=D +&,1€L, (1)
Ji€ €; — BMIIaJIKOBA BaJa.

VY 3agauax 0OpoOKku HU(POBUX CUTHATIB, 110 3aJaH1 CIiBBIIHOIICHHIM
(1), B siKOCTI MOJEni p(t) € noTrpeda BUKOPHUCTOBYBATH HAOIMKEHHS 13

BJIACTUBOCTSAMH IMIYJIbCHOTO HEPEKYPCHBHOTO HU3bKOUACTOTHOTO (iIbTpa,
HaNpUKIAJ, JiHIIHI KoMOiHalii B-criaiHiB, OJU3bK1 A0 IHTEPIONALIMHUX Y
cepenubomy [1].

Bigomo [2; 5], mo Oyab-sikuii B-crijiaiiH MOPSIAKY BUIIE MEPIIOrO MOXKE
OyTH BUKOPWUCTAHUW JJIi BH3HAUCHHS KOPOTKOBIKOHHOTO TEPETBOPCHHS
dyp’e. AKTyadbHUM € JOCIIDKCHHS JIHIMHUX KOMOIHaIii B-criialiHiB
BUIIIOTO TOPSAAKY Ta iX MOXITHUX, IO JO3BOJUTH OYiKYBaTH OLIBIT BHUCOKI
3T DKyBaJbHI BIACTUBOCTI TPW  BIHOCHO HU3bKIA OOYHCIIOBATLHIN
CKJIAHOCTI.

JInst  momryky — OCOONMMBOCTEH ~ aHAJIOTOBOTO  CHUTHAIY  MOXHA
BUKOPHUCTOBYBATH NEPIIy Ta APYTY MOXIAHI JIHIMHHX KOMOIHAII
B-cmmaiiniB, BIiANOBIZHO, MOCTAa€ MUTAHHS MAOCIIHKEHHS IUX MOXIJTHHX.
Tak, y pobOorax [3; 4] DOCHIPKEHO BIACTHUBOCTI TOXITHUX JIOKAJIBHHUX
MOJIIHOMIaJIbHUX CIUIaHIB HAa OCHOBI B-CIUIaiiHIB JIpyroro Ta TPEThOTO
nopsikiB. ToMy akTyalbHOIO € TOTpeda OTpUMaHHS Ta JIOCIIKCHHS
NOXITHUX JIHIKHUX KOMOiIHalii B-CriaiiHiB O17bII BUCOKOTO MOPSIIKY,
30KpeMa 4eTBEPTOTO, MO0 0OYMOBJIECHO BJIACTHUBOCTSIMH BiIMOBITHHUX
B-crumaiinis [1].

AHaJi3 JOCTiIKeHb Ta MOCTAHOBKA 3a/4advi. 3agady BIATBOPEHHS
INaIKUX (PYHKIIA HAa OCHOBI JIHIMHUX KOMOiIHAIIN B-CIylaliHIB BUCBITJICHO
y poborax I. Illoenbepra, K. me bopa, M.II. Kopniituyka Ta iH. YBary
ITOJIIHOMIAJIBHUM CIIaHAM, BU3HAYEHUM Ha JOKAJIbHHUX HOCISX, OJU3BLKAM
0 IHTEpHOJSALMIMHUX Yy cepeaHbomy, npuuiieHo A. O. JluryHow,
0. O. lymeiixo, B. B. Kapmazinoto [2—4] Ta B aBTOpChKUX poboTax [5].

Hexail 3 xpokom A >0 3agaHo po30OMTTSA [IHCHOI Bicli A, :t, =ih,
i€Z, y KOXHIA TOUI SKOTO OTPUMAHO 3HAYCHHS JESIKOi HelepepBHOI
byHKIIi p(t)e C", r>2, BuzHaueHoi Ha R, (—oo;oo). BBaxarors, 1o
inQopmalito npo GyHKIi0 p(¢), sKa MSrae BiATBOPEHHIO, 3aJaHO Y

(i+0,5)h
By3JlaX po30UTTA A, y BUIJAAl IHTErpaga p, =— j p(t)dt, pu
(i-0,5)h
IbOMY ICTHHHE 3Ha4YeHHA (YHKII] p(t) y By3JaX BHU3HAYAETHCSA
aHajorigyno Bupasy (1).
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Jlnst anpokcumaitii GyHKIIIT p(t) 3a 3HaueHHsMU Tumy (1) y By3nax

po30uTT A, BBOIATHCS TaKl NOJAIHOMIAJbHI CIJIAWHU HAa OCHOBI
B-crnaituiB, 110 € OJIM3BKUMU JI0 THTEPIIOJSAIINHUX Yy cepeTHboMY [S]:

S4’() (P,f) = Z piB4,h (t_(i+0’5)h)’

ieZ
_ _1 (i
Ssi(pst)=2| p; 4A D; B4,h(t (l+0,5)h),
ieZ
S, (p t)zZ(p-—lAzp.+£A4p.jB h(t—(i+0,5)h)
4,2 ’ fo? i 4 i 240 i 4, >

Je B-cruiaitH Br’ i (t) nopsiaky » (7 >1) BU3HAYAETHCSI PEKYPEHTHO TaKUM
YHUHOM: AKIIO

0, te[-h/2;h/2],
By, (1)= .
I, te[-h/2;h/2],

TO
1t+h/2
Br,h(t):z [ B,_,(t)dr. (2)
t—h/2
TakuM ynHOM, B-CIUIaiiH 4E€TBEPTOTO NOPSIKY Ma€ BUIIIAA [S]:
0, t¢[-5h/2;5012],
(t/h+5/2)" /24, te[-5h/2;-3h/2],
w(t/h)=5(t/h+1/2)" 112, te[-3h12;-h/2],
By (1) = | (3)
y(t/h), te[-h/2;h/2],
w(t/h)=5(t/h=1/2)" /12, te[h/2;3h/2],
(¢/h-5/2)" /24, te[3h/2;50/2].
15 50 1
tewlt) =15, 5t !

Jlnst anpokcumaitii GyHKIIT p(t) 3a 3HaueHHsMU Tumy (1) y By3nax

po30uTTE A, 3py4HO BHKOPHCTOBYBAaTH JiHIMHI KOMOIHaLii B-CIIaiHIB

(3):
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1
2= 4D 6P, = AP+ Piy) tog Pt
1
2p; = 2pig Pi+2)x3 +6—4(Pi—2 +4p,_—10p, +4p;, + Pi+z)x2 +

+L(_
96" 7
+230p; +76p; .1 + Piin) s (4)

S4,1 (pst) -

1
S4.0 (p’t) = ﬁ(pi—

1
2= 22p; 1 +22p; g+ Pi+2)x +@(Pi—2 +76p;  +

1536( Pi3+10p, 5 =31p, +44p; =31p,. +10p; 5 —

1
~Pii3) " +ﬁ(pz —8p; 5 +13p, —13p 1 +8Pis — Pius) X+

4o (“Piy T 2P0 + 33Dy — 68D, +33D41 + 2Piss — Dia3) X+

1
+ﬁ(p’ 3 +16p;_, 131pi_1+131pi+1—16pl_+2_pi+3)x+

: —pi3—T0p;_, +225p, | +1228p; +225p; .1 = 70p;, 5 — pi+3) , (5)

1536(

1
AR (p, )— M(Bpl —164p, 5 +964p,_, —2588p,_; +3550p; —

—2588p;,1 +964p;, 5 —164p, 5 +13p, )x" + (—13p;_4 +

23040
+138p; 3, —662p,_, +962p, , —962p; . +662p;, ., —138p, 5 +13pi+4)x3 +
1

o o391y —180p;3 ~ 420, + 8436, ~15750p; +8436p,., -

~420p;,, —180p;,5 +39p,, 4)x” + (-13p;_4 —174p; 5 +

23040
+2026p,_, —9238p,_, +9238p,., —2026p,., +174p, 5 +13p,, ,)x +

ﬁ(ﬁpl 4 +876p. 5 —5084p, , +8404p. | +83742p, +

+8404p,;, =5084p, ., =876p; 3 +13p; 4). (6)
Hexaii y By3nmax po30UTTS A, AJIA 3HA4€Hb AEAKOI IN1aJIKOI HENEpEepBHOI
byHKITIT p(t) BUKOHY€EThCS ymMoBa (1). Toxi ms crutaiiny (4—-6) mae micie

TaKa PIBHICTb:
Siu(2:8)=84, (P, t)+S,, (&1),u=0,1,2.
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OrmiHka SKOCTI BIATBOPEHHS (YHKIIIT p(t) 3BOJIUTHCS 7O OIIIHKHU

BIIXHWICHHS

‘p( =S4, (1) ‘ ‘P ) =S4, (P:1) =S4, (e,2)],
a00 1 |8i| <&, ieZ, 0 OUIHKA HEPIBHOCTI
‘P(f) —S4u (p,l‘)‘ < P(f) —S4u (ﬁ,f)‘ + 8HS4,M

Ie
[S:.

b (7)

(8)

= sup maX‘S4 L&)
o
HOpMa cIutaiin-oneparopa S, , (p.1).

[TocTaBuMO 3a MeTy HaHOi poOOTH OTPUMATHU SIBHUH BUITIAM MOXIIHUX
crutaitHiB Sy o(p,1) s S41(p,1) s S4,(p,t) Ta 3HAXOIDKEHHS. HOPM 1 SIKOCTI

arpOKCUMAIIT T TAHUX TTOX1THUX.
Buxiaax ocHoBHOro marepiauay. OtpuMaeMo sBHUM BUrsia 1-i ta 2-i

MOX1JJHOT JUTst CIUAHIB Sy o(p,1) s Sq1(ps1) s Sy2(ps1)-

1
40 (pa ) —4p;_ +6p; —4p;, + Pi+2)x3 + 3—2(—Pi—2

(.
96
+2pi 2pl+1 +pl+2)x + (pl 2 +4pl 1Opl +4pi+1 +pi+2)x+

1

+%(_pi—2 —22p; 1 +22p; + Pi+2)> 9)

1 1
(Pl —4p;1+6p; — 4P1+1+Pz+2)x +—(=p;i_,+

40(]9») 0 16

2P = 2P F D)X+ %(1%’—2 +4p;, 1 —10p; +4p; 1 + Piyr ), (10)
S (P»f) = ﬁ(—]?m +10p; , =31p; | +44p;-31p, ., +10p;,, —
—pi3)X° +L(pi—3 —8p 5 +13p, —13p, 48D — Pia)x” +
ﬁ( Pi3+2pi 5 +33p; 1 —68p; +33p;  + 2D — Piy3)X +

1
+ﬂ(pi—3 +16p,, —131p;, +131p;,, —16p;,5 _Pi+3) ) (11)
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14 1
Sii(pst)= 128 (=pi3 +10p;_» =31p; | +44p; =31p; +10p;,, -
1
2
—Di3)X 7] (Pi3=8p;i o +13p; 1 —13p; 1 +8piyn — Pip3)x +

1
+ﬁ(—pi_3 +2p; ,+33p;, —68p; +33p; + 2P0 — Pit3) s (12)

, 1
AY® (p.t)= M(13pi_4 —164p; 5 +964p;_, —2588p;_; +3550p; -

1
7680
~662p;_ +962p;_; =962,y +662p;,, —138p,.3 +13p;, )X +

1

* 53040 (39p;_4 —180p,_3 —420p,_, +8436p,_| —15750p, +8436p,,, —

~2588p;, +964p,,., —164p, 5 +13p,, )X + (—13p;_4 +138p;_5 —

—420p;,, —180p; .3 +39p;, 4)x + (—13p;_4—174p; 3 +2026p; , -

23040
—9238p; 1 +9238p;,1 —2026p;,, +174p; .5 +13p;,4), (13)

" ]'
S4’2 (p,t) = %(13p1_4 _164pl—3 + 964pl—2 _2588pl_1 + 3550pl -

1
~2588p;,1 +964p;,, —164p, 5 +13p,, 4 )x° + 200 1371 +138p, 5 -
—062p;_, +962p; | =962p; | +662p; , —138p; 3 +13p; 4)x +

1
33040 (39p; 4, —180p,  —420p, , +8436p, | —15750p, +8436p, | —

—420p;,, —180p,,3 +39p; . 4). (14)

[Tomanpma 3aavya OLIHKM SIKOCTI BIATBOPEHHS p (t) CKJIQJAEThCA 3

JBOX €TalllB: 3HAXOJKEHHsS HOPM MOXIJHUX CILUIalH-omeparopis S, ,(p,?),
S41(p>1) 5 Sy,(p,t) 13a1a49a BUSHAYCHHSI IKOCTI AIIPOKCUMAILIT.

[IpoBeneMo OLIIHKY HOpPM TeEpIIUX Ta APYTUX TMOXIAHUX CIUIAiHIB
S4’0(p,t), S4’1(p,t), S4’2(p,t).

Teopema 1. ins cunaiiny S, ( p,t) € BIpHUM:

Isio (p.0)]. =3 1P ),

Jlosedenns. 3a BU3HAYECHHSIM HOPMHU OTIepaTopa JiHIHHOTO HOPMOBOTO

POCTOPY AUlsi NOXixHOI ciunaitny S}  (p,7) Maemo:
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3rpyiyemMo cruiaiH (9) BITHOCHO p; :

Sio (p,t)HC = sup mtax‘Sé’LO (pl-,t)‘ :
pi

Sao(pot)= 91—6(—(1—x)3 Pra +(22 4121+ 6x —4x3)pi_1 +
3 2 3 3
+(—30x+6x )pi +(22+12x—6x —4x )pl.Jrl +(1+x) Pi+2)- (15)

3 npencrasnenns crutaiiny Sy (p,t) y Barmsai (15) ciaye, mo

, 1
Sio (1) <56 lP (] max A(x).

nie
A(x) =i —x|3 +‘_22 +12x +6x7 — 4x3‘ + ‘—30x+ 6x3‘ +

224120 627 — 4|+ [l

BpaxoByroun, 1mo QyHKIis A(x) napHa, JUisl 3HAXOIKEHHS 1l

MAaKCUMyMy JIOCTaTHbO PO3NIAHYTH 11 JUIA xe[O;l]. g umx  x,

3Ba)KAIOUM, 110 BUPA3H IT1]T 3HAKOM MOJTYJISl OUTBIIN HYIIS, MAEMO:
max A(x)= A(1) = 64.
x €[0;1]

TakuM 4YUHOM,

Jsi (p.0)], <3P0, (16)

3 1HIIoro O6oky, npu x =0 3 (9) maemo

1
40 (p,t) = %(_pi—Z —22p;  +22D; 1+ Dis) -
Toxi 11st JESIKOTO YaCTKOBOTO BHUIIAIKY

Pior=Piq=Pi=Pia=Pis2=P>

JSia )] 2 Sia (P71 2[8t0(p"1)=3]P00),

Pazom 3 HepiBHicTIO (16) 1€ CHIBBIIHOIIEHHS JOBOJUTH C(HOpPMOBaHY
TEOpEMY.

TO

>

Teopema 2. Slkio p(t) eC?, 1o npu h — 0 piBHOMIpHO 1O ¢ Mae

MICII€ aCHMIITOTHYHA PIBHICTh
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!/ [ - 1 "
p'(t)=Sio(Pt)=- 2P ()h2 2 PO ()Pt

161 7 |
_ (5 Aol 4 722 14 3
p (t)( h h't"+—n1 j+0(h ),

5760 48

e
—1—(i=0.5)h.

Hoeeoenns: Posknagemo crmaitn Sy o(p,t) B psan Teimopa B okodi

touku (i—0,5)% 3 ypaxysanusm S o (p,t)e C’.

2
4 - !/ — * ”n — * " — * ’E
4,0(P:f):S4,0(Paf )+S4,0(P>f )T+ 4,0(P,f )—+

2!
+Sff3 (ﬁ,t*)g—i+o(h3) , (17)
ne |
Sio|Pit =@( Brs =225, + 2B~ Prea) - (18)
Sio l_%f* :Sh—z(l?l 5 +4p, —10p; +4Dp; + Disn) s (19)
Sio l_%f* 2 PE ( Dia 2Dy = 2D+ Ditn) s (20)
s (p.07 =h—4(ﬁ,-_2—4ﬁ,~_1+6ﬁ,~—4ﬁ,~+1+ﬁ,~+2>, (1)
t =(i-0,5)h.

3 ypaxyBaHHAM po3Kiamy Sy (ﬁ,t) Ta p(t) eC’ B psan Teiiopa B
oxoni Toukn (i—0,5)/, HecknanHo orpumary, wo w Vp(t)e C’ npu

h — 0 piBHOMIPHO MO ¢/ Ma€ MiICIe ACUMIITOTUYHA PIBHICTh
2 3
)= p'(t*)+p”(t )1:+p"'( ) +p(4)( ) +

2! 3!
)
TP

T o(h%), (22)

IpPUYIOMY:
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* *
Bz )26 (7 o

o1

Dixi :P(’f )ip'(f*)h+

1920 1920 (4)( )

ﬁp"(t*)hz Ry ( )h3
24 12

31 5) ()15 4 o5
~ 28807 ( )h tolh™),

Ep,,(t*)hz e ( )h3
24 24 ?

5760 (5) ( )hs " O(hs)

ﬁ":p(t*)+ip"(t*)h2 19120 (4)( )h4+0(h5)

24

[TincraBnsitoun 11 piBHOCTI B piBHOCTI (18) — (21), oTprimaemo:

% * 1 *
S40(Dt )=p'(t )+Zp'”(f )h +——
” —_ * ”n *
S4,0(p>t ):p (t )

T (Bt = p" ()4 p (1
Sﬁkpiﬁ=p“Wr)+mh%.

Toni migcrasnsitount piBHOCTI (22) — (25) B (17), Oynemo matu:

()

!’ — 1 m
S4,0(Paf)=( ( )+4P

=

+p 3
( ) 3 +o(h™).
3a piBHicTIO (22) Ta (26):

p'(t)=Sio(p.t)=~

O (1604
P (5760 :

Teopemy 10BenEHO.

161 (5) 4 5
5760 © ( )h tolh™),

(4)( )h2 +o(h),

)R+ o),

() )

L7701 =2 p P (1)

—ihzrz +Lr4)+ 0(h3).
24

48

Hacnioox 1. ins cnnaiiny S (p.t) , mpu p(t) e C? ¢ Bipaum

2
P'(1)=Sho (1)), < %\ P

2

(4)( )hzjr+(p,,,(t*)+274 (5)( )hz)z

m@mc+§ﬂp@mc+o@ﬁ.

(22)
(23)
(24)

(25)

(26)
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Amanoriuso s crtaituis Sy (p,t), Sy (p,f), s (p ).
(

Teopema 3. Jlna cunaiinis Sy (p, ), Sio (p, ), S443( ) € BIPHHUM:

Sto(p:1) ). =lp®]..

L4

S4o D>t

). =—||P

- “p(t)”c '

JloBeqieHHS € aHAJIOTIYHUM JIOBEJCHHIO TeopeMu 1.

‘54,0 pt)

Teopema 4. Slkiio p(t) eC®, 1o npu h— 0 pisHOMipHO 10 ¢ Mae

MICIIe aCHMIITOTHYHA PIBHICTh

()-8 () =—5p 9 (2 5O (0 TP =12 Jofs2).

()-S50 (50 = —p 12
P (0)=520 () =2 () 512 -2 |+ o(0).
JloBe/leHHs € aHAJIOTTYHUM JTOBEICHHIO TEOPEMHU 2.

Hacnioox 2. Jlna crunmabiny Sy (p.t) npu p(t)eC4 Ta JUIS CIUIAiHY
Sio(p.t) mpu p(l‘)eCS eBipHHM'

(0)-$5a (0l = O

P" (1)~ S0 (P) o el @l +o(n)

Amanoriuno s crtaiinis Sy, (p.1), Sy, (p.t), Sii(p.t), SE:? (p.2)

+§g||p(z)||c +o(i?).

<_
c~ 24 Hp

Ma€EMO TaKl TEOPEMU:

Teopema 5. J]ns crnaiiHis Sj‘,l(p,t), Sé'{yl(p,t), Sj{zl(p,t), S£41)(p,t)

€ BIpHUM:
, y 35
1534 (- =1 0, 3 (p), = 20 0,
s31 (p1)] . =20p0). st (n.0)]_=2]p 0,

Teopema 6. Skumo p(t) eC? , T0 pu h — 0 piBHOMIpHO MO ¢ Mae

MICII€ aCHMIITOTHYHA PIBHICTh
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_ 319 4 1 ) 1 4 3
"(£)=S4(D.t) = (S)z(—h Pt o),
)= Sa(pt)= PP 0| 57607 ~ 25 24 ()
p”(t)—SX,l(ﬁ,t)z—p(s)(t)r(z—ldrhz+%1’2j+o(h2),

p"(1)- St (Bot)= _p(5)(z)(;—4h2—%rzj+0(h)-

Hacniook 3. Jlna cruaiinis - S, (p,t), Si,(p.t), Si(p.t) npum
p(t)eCS € BIpHUM:

() S41 C_351796ho H H +8Hp(l‘)H +O(h3),
155l ), Sl o)

<2 0)] +elplo)], +olh)

P ()-S5 (71

Teopema 7. Jins crnaiinis S 5 (p,t), Sin (p,t), Sin (p,t), Sz(fz) (p,t)

€ BIpHUM:

e = 12182 ()]

Sz,z (Pef)Hc B

a0 Pl
960
Teopema 8. Skmo p(t) eC? , T0 ipu h — 0 piBHOMIpHO 1O ¢ Mae

STa(] - Hsm,ouc :gnp ouc-

MICII€ aCHMIITOTHYHA PIBHICTh

(5) 4 2.2
: I (= P\ [T 300961A
P(0)= 832 (P1)= 24( )[24o+ 14400 +T4]+O(h3)’

_ ) (£) (30096142
P(0)-852(P1)=7 6() 2500 T +o[I?).

)= P (1) (30096142 o

Pr(0)=832(20) =75 Tsea00

+o(h).

Hacniook 4. st cruaiiuis S}, (p,t) ta Sy, (p,t) npu p(t)eC3 €

BIpHUM:
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0~ 52a7). < T 0, sl el
\p"<f>—sz,z<ﬁ,r>uc—3§§§§é’5 0], 3 Hp Jl +o(1).
(0)- 520, <23 0], + Sl o), +o(0)

c 960
Hapenemo mnpukiiagu peanizaifii nepuoi Ta Apyroi MOXiAHUX CIUIAWHY

S40 ( p,t) . Ha rpadiky (puc.l (a)) Toukamu BiAMIYEHO BIJJIIKKM CUTHATY Ta
MOJAHO peanisamiio 3MIa/DKyBaHHS —CIulaiiHOM S, (p.t), moxinHi

Sio(p.t), Sio(p.t) BimoGpaxeno ma puc.l (6) Ta (B) BimosizgHo.

[lyaktupom (BeptukaibhHi cTBOIi Ha puc. 1 (0, B)) BIAMIYEHO OKII
0COONMBUX TOYOK cHrHamiy. SIK BHAHO 3 TpadikiB, B OCOOIMBUX TOUYKAX

CHUTHAITy, IKHM BIJIIOBIiAIOTh HYIN moximHoi S, ( p,t), MOKHa moOa4yuTu
MIHIMyM a00 MakCUMyM CIUIaliHy S40( p,t), OpUYOMY 332 MIHIMYM
BIJMOBIZA€ MOAATHRO BU3HA4YeHa (YHKIS IPYroi MOXigHOT S40( D, ) 3

puc.1 (B), a 3a MAKCUMYM — B1JI'€MHO BU3HauY€Ha (DYHKILiS.
2

™ L3
_I I- a ) ]
- NIl [T T~ T § [ =]
A < | ; L~ | - B -1
=1 1 1 e 1
i | | | | i | B
1 r—_ - .1 = inm im i - . |
- n
.2 L]
3
14834 34834 54834 74834 94834 114834 134834 154834 174834 194834 214834 234834 254834 274834 29484
a)
1
05
0
05 2 N fe =
-1
.1:
14834 34834 54834 74834 04834 114834 134834 154834 174834 104834 2714834 234834 254834 274834 204834
6)
1 |- . . - . . . . . - . . . . - .
ik 3 3 {ﬂ' . 1.2 §iF - : 2 3 : . 3 i3 g $
i I~ : \ : :\ gie\ 3 § N 3 / ; /—‘\ : \ 1Fa / \ 8 .l
| ~ 1 : \ ' v . \.4/ : \.'/ 3 / : : \ 1 ~F T /
A& 3 : : 3 : i s : BEL 4 T : : :
,‘Iﬂ
14834 34834 54834 74834 04834 114834 134834 154834 174834 104834 214834 234834 254834 274834 294834
B)

Pucynok 1 — Peasizanisi aHaJ10roBoro CUrHaJjy Ta 3riaJ:KyBaHHs HOro

3a 10MOMOI0I0 CILIAMHIB: a) BiaJIiky curuaay ra ciain S 4.0 ( p, t) ;

6) ciaiin S (p,t) ; B) enunaiin Sy (p,l‘) .
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BucHoBku. B po6ori oTpuMaHO SBHUM  BUIISIA — IOXITHUX
NOMIHOMIANBHUX CIUIANHIB S, o(p,1), S, 1(p,1) »S4,(p,t). Tlomano Tta

JOBEACHO TEOPEMH IMPO HOPMHU Ta OIIHKH SIKOCTI ampoKCHMAIii (PyHKIT
3a3HAUEHWMHU CIUTAWHAMH, HaBEACHO TMPUKIA] iX 3aCTOCYBaHHS IS
BU3HAYEHHS OCOOIMBHUX TOYOK BUTIAJKOBOTO CUTHAITY.

[Tomanmpmri JOCTIHKEHHS MOXKYTh TOJISITATH B JIOCTIHKEHHI TOXITHHUX
MOJIIHOMIQJIbHUX CIUTaHIB O1JIBIIT BUCOKOTO TOPSAIKY 3aJUTs pearizamii iX y
3aa4ax OOpOOKM NHM(PPOBUX CHUTHATNIB Ta Y3araJlbHEHHI TEOPETHIHHUX
PEe3YIIBTaTIB IOCIIHKEHB JJIsl ABOBUMIPHUX Ta OaraTOBUMIpPHUX BHITAIKIB.
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