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KHUPUIL

MamnakaTuMHU3[la TabJIMM COXAJapUHU TAKOMWUIAIITHPHUIL MakKcaauaa
3aMOHABUM OWJIMM Ba MEAAroruk TEXHOJOTUSUIApHU KYJIIall KYHUKMajapura ora,
MaMJIaKaTUMHU3HU ~ WOKTUMOMM-UKTUCOIUNA PUBOXKJIAHTUPHUIIAA MYHOCHO Xucca
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KYIIyBYM IOKOPM MajlaKaJld MyTaxacCUciap Tal€piaiml MEXaHU3MUHHU sSpaTUIIra
KaTTa 3THOOpP KapaTtuiMokaa [1].

bynaxxak MyTaxaccuciiapHu TaW€praiiga yJIapHUHT IOKCaK MaJlaHUSTIIH,
aManui KacOuW KYHMKMara odra, TapOus, VKUTHUII METOJJIapu Ba OaxoJarl
ME30HJIApUHHM MyXTa ArajijlaraH 3aMOHaBHUM KaJpjapHH MAKJUIAHTHPUII sKapaéHiapu
camMapaJoOpJMTUHU  OMIMpUII MyXuM xucobmanaau. Iy caGabmu, Ttaxcuiu
OJyBUMJIAPHUHT TabJIUM OJUIITa OYIraH KU3UMKUIUIAPUHHU OLIUPHUII, yiapjaa YKyB
¢danmapura MOTHBALIMSHU Kydaitupui 3apyp [1].

Marematuka napciapuia Makcajara SpUIIMIIHAHT MyXUM HIapTiaapuaan oupu
VKYBUMJIAPHUHT aKJIud (HaoNHMSITUHU PUBOXKIAHTUpUILIUDP. AnbaTTa, TajmabaiapHu
daon akmmii gaonuarra Kand ITUIIA YKUTYBUMHUHT WII YCYJIM KaTTa aXxaMmusTra
sra. VKMTYBY4M papcra TalEpIaHTaHAA AAPCHH PEXANAIITHPUINY, (DUKPIAIIA Ba
TanabanapHUHT OYIFycH kacOuil paonusTu Ounad OOFIUK OYiran peaj Macajiaiap Ba
XOJIATIAPHUHT MaTEeMaTUK MOJCJUIAPUHU IIAKUIAHTUpUIIM JIo3uM. by 3ca
TajabdaJlapHUHT  WKOAUM  (UKpjanuiapura  KyMakJamaiu, WHJIUBUYAIl
PUBOKJIAHUILY YYYH KyJlaid IIAapOUT sipaTaiul.

METOJ0J10T'Uus

bu3 Kylingaru MaTeMaTHK MOJEIUIApHU YpraHuO YMKaMus3:

arap xap Oup Taxpuba HATWKAIAPUHU HKKA YIYOBIM KOOpAMHATA
TEKUCJIUTUIA TaCBUpJAcCaK, Xap XWJ KypuHULIAAru GyHKUUS TpaUKIapuHU XOCHII
Kwiamu3. Jlemak Taxpuba xapa€HUM KOHYHUATIAPUHM coiaa (DyHKUUS, SbHU
MaTeMaTUK MOJIETN OUJlaH alMallTUPUII MyMKUH Oyaau.

Bynunr épaammna taxkpuba yTkazMacAaaH KUPYBUYM IapaMeTpra MOC KelyBud
YUKYBYU MapaMeTp HATIKACHHM OJIUI MYMKHUH Oynamau. byHmail anmMamrtupuiiap
SHI KWYMK KBaJpatiap yCyJau €pIaMuIa aMaara OUIMpHIIaau.

Kyiinga ymOy ycyn €pnamuaa TakpuOui (QYHKUOUSHU aHUKIAIIra MHCOJ
Kentupamu3. ByHMHr ydyH uXTHUEpuil (QYHKIMS acocuaa >kaJaBall Ty3aMu3 Ba Oy
TY3WITaH »aJBaJl KHAMaTIapuHU TaXKpruOa HaTWKamapu Aed KadyJs KuiaMus.

MYXOKAMA BA HATUXKAJIAP

bepunran Ttaxpuba HaTwKamapura MOC KEIyBUM TaKpuOuii (QyHKIUSHU
aHMKJIAII KyHuIard Taptuod/ia aManira ommpuiaam [2]:

1)y =sin?(x) ¢yukuus [-7/2;7/2] opanukna Gepuiran 6yicuH.

2) Opamukau 10 ta Oynakka OYnuO, mry HyKranapaa QyHKIUSHUHT KHIMAaT-
JapuHU Xuco0J1a0, KyWHaary KajaBajiHi Ty3aMu3:
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3) Takpubuii pyHKuUAHN Y = asin *(X) + b xypuHuIIIa KugupamMmms xamaa
@ Ba b HM SHT KMYHK KBaJpaTiap yCcysiu EpaaMu/ia TOaMus.
Eunm. Homabnym koadduiuentiap a Ba b Hu Tomumm ydyH Kyhugarda

(GYHKIIMOHATHH Ty3aMU3:
2

S(a,b):_lzo[yi —a-sinz(xi)—b] —> min

S(a,b) - ¢yHKUMAHUHT MHHAMYM KAWMAaTHMHHA TOMNMII YYyH @ Ba b
napameTpiap Oyhnva XyCyCcuil XOCHIaCHHHU HOJITa TEHIJIAIITHPAMU3, SIbHU
os(a.b) _ o, os(ab) _
oa ’ ob

y=a-sin®?(x)+b ¢ynkuusauar a Ba b mapamerpmapuHmM  Kyiimmarn

TCHI'JIaMaJIap CUCTCMACUaH TOIIaMM3!

aisin (%) + bisin (%) = isin 2(%,)Y,

10 10
ay sin?(x)+nb=>"y,
i=1 i=1

10
D sin (%) =sin *(x,) +sin * (x,) +sin * (x;) +---+sin * (x,,) = 4.9975
i=1

10
D sin?(x;) =sin ?(x,) +sin 2 (x,) +sin ?(X;) +- - +sin * (x,,) = 3.7470
i=1

10
Doyisin2(x;) = yysin 2 (x,) + Y, 8N % (X,) + Y5 5in 2 (Xg) + -+ Yy 5in 2 (X,) = 4.9975
i=1

10
DY =Vi+ Yo+ Yoot Yy = 37470
i=1

4.9975a + 3.7470b = 4.9975
3.7470a+10b = 3.7470
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Tenrnamaiap cucTeMacHMHM €4u0, a Ba D HOMabJlyMJIApHH aHUKJIAHMU3:
a=1,b=0. JleMak, U3JaHTaH xajBaira Moc pyHKIMs Y = sin ?(X) KypuHUIITa 3ra
oynau.

2. [Tapabomuk GyHKITUS y=ax’+bx+c garn a, b, C mapamerpiapHu

KyWHJIaTl YYMHYY TAPTHOJIM TEHTJIaMaiap CUCTeMacuaan tonamms [3].
10 2
S(a,b,c):Z[yi —a-x?—b-x —c] — min
i=1

S(a,b,c) - QyHKIUSHUHT MHUHMMYM KHHMATHHH TONUII y4yH a, D Ba ¢
napamMerpiap Oyinya XyCyCUil XOCUJIACUHU HOJTa TEHIJIAIITUPAMU3, SIhHU
as(a,b,c)_o as(a,b,c)_o as(a,b,c)_o
oa ’ ob ’ oc '
[Mapabonuk ¢pyHkIus y=ax’+bx+c maru a, b Ba ¢ mapameTpiaapHu Kylujgarua

TEHIJIaMaJlap CUCTEMACHIaH TOIaMM3.
10 . 10 3 10 , 10 5
a) x' +bY xF 4> x2 =>"yx
i=1 i=1 i=1 i=1
10 3 10 5 10 10
aY X +bY x24I x =D yiX,
i=1 i=1 i=1 i=1
10 10 10
a) xZ+bY x +10c=>"y,
i=1 i=1 i=1

10
DX = X!+ X5+ X3+ + Xy =12.9583
i=1

10

DX =X X5 X5+ + Xgo = 3.8699
i=1

10
D xE =X+ X; + X5+ + Xby =8.3807
i=1

10
in =X, +X, +Xg +---+ X, =1.5700
izl

10
DUYXE = YiXE A YXE Y, XE e+ Y, X = 6.7694

i=1
10
Z YiXi =YXy + Yo X5 + YXg + 0+ Y% =1.5700
i=1
10

DY =Yi Y, FYs e+ Yy = 4.9975

i=1
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12.9583a + 3.8699b + 8.3807¢ = 6.7694
3.8699a +8.3807b +1.5700c =1.5700
8.3807a +1.5700b +10c = 4.9975

Tenrnamanap cucremacunu [aycc ycynu épaamuza eand, HOMabiayM a, b Ba C
napameTpJIapHUHT KUMaTIapUHHA TONAMU3:

a=0.4549, b=-0.0463, c=0.1258.
Jlemak, nznanran GyHKIMS KyHuaara KypuHUIITra sra 0yinaau:

y = 0.4549x* —0.0463x +0.1258  (*)

XaToJuKJIapHu 0aX0J1a1l KAABAJIU

X Y ¢pynknus Takpuonit pyHkumus XarTosuk
ApTyMeHT | KHiiMaTH | Y =0.4549x% —0.0463x +0.1258 v -Y|
KHiiMaTn

-1.2560 0.9041 0.9016 0.0026
-0.9420 0.6541 0.5731 0.0810
-0.6280 0.3452 0.3343 0.0109
-0.3140 0.0954 0.1852 0.0898
0.0000 0.0000 0.1258 0.1258
0.3140 0.0954 0.1561 0.0607
0.6280 0.3452 0.2761 0.0691
0.9420 0.6541 0.4858 0.1682
1.2560 0.9041 0.7853 0.1189
1.5700 1.0000 1.1744 0.1744
XaTONMKIAPHUHT a0COIOT WHFUHIUCU 0.9014

Jemak, (*) TeHrnuk w3jgaHaéTraH MAacCaJlAHMHT MaTEeMaTHK MOJCIUHU
ndomananu.

XVJO0CA
AnbaTtTa MaTeMaTUK MOJEJUIAIITUPUIL KYHUKMajdapuHu Oup €xku Oup Heua
Japc TaBOMHJIa PUBOXIIAHTUPUO OYmaiiau. by macanara moumuii  ajgoxuaa bTHOOD
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3apyp. MabllyMKH, Macaia €4MIll - OJWHTaH Ha3apuid OWJIMMHU aManuéTra KyJIall
xucobnanaau. by 5aca Tamaba TadakkypuHU PUBOXKIAHTUPHUI, >KyMJaJaH
XONUCANIAPHA TaxJIW1 KWIULI, ylap XaKuJard MabyMOTJIapHU YMYMJIAIITHPUIL,
yXIan TOMOHJApUHHU Ba (papKMHU aHMKJIAIIIA KaTTa axamusTra sraaup. Macaia
CUMINI OpKaIM Tajabamap V3 OWIMMIApUHU KEHrauTupaauiap, KOHYH Ba
dbopMynanrapHu 9yKyppOK OUITUIITHY YpraHaauiap, YIapHU KYJUIaHUII YeTapaTapuHu
KYypuO dYMKaawiap, YMyMUH KOHYHHUSATIApPHH aHWK OWp BasuATiIapra KyJularl
MatakacuHm srautaiamiap [4]. By sca tamabanapHu kacOuit ¢aonusaTra Tanépiamia
MacajaJlapHd MaTeMaTHK MOJACIUIAIITUPUII yCynuaaH (oigananud eduin MyXum
VPUH SraJylallliHA aHTJIaTaIu.
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