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AHHOTanusA. MabayMKi, MaTEMaTUK MOJEUIAMITUPUIITHUHT KYNTUHA aMaaui
MacajlaJlapuHy  €UMINJIa TapaMeTpJIapHUHT KUUMaTiapyd MablIyM aMIUIUTyAaaa
TeOpaHuO, Oup KUIMATIM aHUKJIAHMAaraH xoJjiatiap Kyn yupaiau. byngai xommapaa
JeTepMHUHAJIIaHMAraH rnapameTpiap OuiaH UIUIOBYM SXTUMOJUIN -CTATUCTHK yCyIlU1ap,
HOpAaBIIIaH TYTUIaMJIap Ha3apusiCH Ba MHTEPBaJ ycysulapuaan Goigananunagy. Yoy
MakoJjaaa dKCrepuMeHTanl Oepuiraniap acocuja (pyHKIMOHAT OOFJIaHUIIHA KYpPHUII
Ba ymlOy Makcaj (QYHKUMACHMHH HWHTEpBal Opyciap acocuja ONTHUMaJLIAIITHPHUII
aNropuT™Mu UNUIA0 uukwirad. Taknud HTWiIaérraH anropuTM OOIIKa MaBXKYy.l
aNrOpUTMIIAP/IaH caMapajy SKaHJIUTY aCOCJIaHTaH.

Kanur cy3nap: uHTepBan aHaiv3, SKCIIEpUMEHTan Oepuiraniap, WHTEpBal
Opyc, HHTEpBAJl aJITOPUTM.

AHHOTamudA. H3BeCTHO, YTO NpPU PEIIECHMM MHOTMX MPAKTUHUYECKHX 3a7ad
MaTeMaTUYeCKOTO  MOJICIMPOBAHUSA  3HAYCHUS  IMapaMeTpPOB  KOJEOIIOTCS ¢
ONpEe/IeICHHON aMIUTUTYI0M, T.€ MapaMeTPhl UMEIOT HEKOTOPBIE HEONMPEAECICHHOCTH.
B Takux ciaydasx OoOBIYHO HCIOJIB3YIOTCSI pabOTAIOIIME C HEIETEPMUHUPOBAHHBIMU
rnapaMeTpaMu, TaKUX MOAXOJ0B KaK BEPOSATHOCTHO-CTATUCTUYECKUE METO/bI, TEOPHUS
HEYETKUX MHOXECTB M HWHTEpBaJIbHBIE METOABl. B 1maHHOW cTaTthe pa3paboTaH
NITOPUTM MTOCTPOCHUS (G yHKIIMOHATBHOM 3aBUCHUMOCTH Ha OCHOBE
HKCIIEPUMEHTATBHBIX JAHHBIX W ONTHUMU3AIMNH JTON 1EJIeBOW (YHKIIMH HA OCHOBE
WHTEPBATBHBIX OpycoB. Jl0KazaHo, 4TO MpeI0KEHHBIN anropuTM Oosiee 2P dheKTHBEH,

YeM JPYrue CyIIECTBYIOIINE aITOPUTMBI.
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KaroueBbie cJioBa: I/IHTepBaJIBHHﬁ aHaJIn3, OKCIICPUMCHTAJIbHBIC [1dHHBIC,
MHTEPBAIbHBIA OpYyC, UHTEPBAIbHBIN AT OPUTM.

Abstract. It is known that when solving many practical problems of mathematical
modeling, the parameter values fluctuate with a certain amplitude, that is, the
parameters have some uncertainties. In such cases, approaches that work with non-
deterministic parameters are usually used, such as probabilistic statistical methods,
fuzzy set theory and interval methods. This article develops an algorithm for
constructing a functional relationship based on experimental data and optimizing this
objective function based on interval bars. The proposed algorithm is proven to be more
efficient than other existing algorithms.

Key words: interval analysis, experimental data, interval beam, interval
algorithm.

1. Kwupum. Myxangucauk  Qannapuaa  mapameTpiiapHu  OaxoJiail,
OOFIMKJIMKJIAPHY KYPHII Ba amanuii xucobman (anmapuia Moaelb mapamMmeTpiiapuHu
allIIpOKCUMaluAIaI 6I/Ip XWUJI MABbHOHU aHTIJIaTau. Ma’bJIYM COHOArv SKCIICpUMCHTAJI
(TaxxpubaBuit) Oepriranjiap acocujia HOMabJIyM IMapaMeTpJapHUHT KUHMaTIapuHU
6ax0na111 - TCCKapu Macajia I[€6 aTaJlyB4YH MacCaJlaHU xapaKTepJIaﬁm/I.

2. MacajnaHMHTI KYWHJIUIIN.

Opnatna OyHnaii Macananap Kyhdugarnda GopMaiamTHPUIAIN:

bepuiaran:
e N Ta sKkcniepuMeHTIap HaTUXanapu Yy, Y, ..., Yy-
e YHra Moc KUpyBuH y3rapyBun X HUHT N Ta KMAMatu: X, X,, ..., X -

® D Ta HOMabIyM Mapamerpiap a,, a,, ..., &,, Oynna p<N.

eMarematuk mozenu f(X,y,a2)=0, 6y epna a - Bexrop (8, @,,...,a,).
Tonum kepak: Gepunrannapra Moc a,, ,, ..., &, NapamMeTpiap KUIMaTIapuHH.
3. MeToaap.

Vun eunmmmumar  f(X,y,a) wmynocabar Vysuma Y= Tf(x,a) ¢yaxumanu

udonanaiguran KynruHa CTaHAapT EHAANIYBIApU MaBXyJl. YIJIADHUHT MYUAQ KYTI
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KYJUTaHWJIAAUTaHaapyu — Oy SHT KUYMK KBaJpaTiap yCyJd, 3HT KHYUK MOJyJUIap yCyau
Ba MaKCUMaJ SHTPOMHUS YCyIapuaup. YJIapHUHT Oapuacu TaHia0d oJuHTaH QYHKIUS
épramua riaodan (abCcoa0T) MUHUMYMHH TOMMILTA acociaHran. bus 0y ¢pyHKuusHu
MUHHUMYMTa 3pUIITHPYBYH MapaMeTpiap *KaMIaHMAaCUHU TOMUIITA XapaKaT KUlaMus3.
MabiayMKkH, SKyHUI HaTHKa QYHKIIUSHUHT [IAKJIAra OOFIMK OYIaau.

OHIU allHU 11y Macajara MHTepBasl €HJAUIYBHM KyJUlalllra XapakaTr KUJIaMH3.
MuHMMaUTAIITUPUII  NIPOUEAYPACUHU “INAPTHU KAHOATIAHTUPUIL® ~MaCaJlaCHHU
€UMILra aJIMAIITHPAMU3, YYHKH UHTEPBAJl yCYJUIApHU TaJAOUK KWJITaH KYI XoJulapaa
IIyHJal e4yumiiap TOMWIAAuKH, Ou3 Oy eunmiiap XaKuKuid eyuMJIapHU HYuJa
caknauauran coxanap nes 3pTupod stamu3. lllyHHHr ydyH, HOMabIyM XaKUKWUN
KAWMAaTIapHU ¥3 WYWJa CakJoBYM X Ba Y HHUHI Oapya KUWMaTIapUHU HHTEpPBAJ
KANMATIA 1e0 XHUCcoOIIanMus.

buz ymbOy Makonazga HWHTEpBajl aHalIW3 cTraHAapt Oenrunanuiapuaad [1]
doiinananuMu3, S’bHU HHTEpPBAJ THapaMmeTpiap MaTHAA “KanuH~ («IOJY>KUPHBIN)
mpudTiap Ounan axxpatud udoaanaHaIu.

4. Hatuaxanap.

Kapanaérran macama Oyiinua, xycycuil xonama Y=ax+b wunrepsanm “1yrpu
uyn3uK” HU Kapaiiguran oyicak, y (,b) mapamerpnap xxydru Ounan aHukiaaHaay Ba

KyHHIard mapT OaxapuIdIIuHA Gapas KujaaMu3:

(ax; +b) Ny, =, 1=12,...,N.

by reomerpuk HykTam HazapaaH, a Oypdak KOdPGUIMEHTIN TYFPU YU3UKHUHT

X;xy;(J=12,...,N) “anukmacnuk Tyfpu TYpTOypyarn” OMJIaH KECHIUMIIUHH

anarnataau. Cod anredpank TepMHUHIApAA Kyinaarnia udoaamaiimus:

((ax; +b) Ny, 2D) < (axj+bsyj A axj+bzl/j). (1)

[lynmait kunub, Oepuiaraniaap Ba yJIapHUHT HOAHUKJIUTH KaHAAUIUp KYyIImMya
¢apasgapcu3 a Ba b mapamerprapHUHT MyMKHH OYiaraH XakKMKuid KAHMaTIapuHU
WYH/ia CAaKJIOBYM WHTEPBAUIADHW AaHUKJIAWIW. by WHTEpBa/UIapHU TOMNHMIN Y4yH

WWW.HUMOSCIENCE.COM

771




SJIF 2023: 5.305 | VOLUME 2 ISSUE 14

ISSN
LYY INNOVATIONS IN TECHNOLOGY AND SCIENCE EDUCATION

KyHHaara alroOpuTMHA TakIuQ KAJTaMH3:

1. Nmuau V = (a,b) 6pycnan Gomwnaiimus. By 6pyc mumaa (1) auar Gapua
TEHTCU3NIUKIApH YPUHINW OYymagy, aMMO YHHHT dYerapajapujaa OaXapuiIMaclIuru
MYMKHH.

2. V' OpycHHHT aHUK HycxacuHH uponanosuu V' OpycHH ojamMu3 Ba pakat

ax; +b <Yy, TeHrcusnukHu 01M0, “OpycHU OYMaKiair’ aarOpUTMHHU Kywiad sHId

KUMaTIapHu XUCOOIaiiMU3.

3. Amnanor Tapssa, ax; +b>y, Tenrcusnuk Gaxapunanuran V. OpyCHUHT

uKkuHYM Oyaru V " OpycHU XucoOmaimus.

4, Arap V' N V"2V 6ynca, y xomma V <V ' NV" Ba 2-kamamra yramus,
aKc X0J/1a TYXTaTaMMu3.

Ymly anropuTMaaru OXUPrd KajaM HMHTEpBajl XucoOjanuiapia Kyl
KYJUTaHWJIAAUTaH Ba KyJa MyXUM KOUJIaHH HQoJanaiu: arap HaTHKa OUTTaaH Kyl
ycynja ONMHTaH Oyjca, y XOJja yJIapHUHT OapyacuuaH (oiIalaHUII Ba OJWHTAH
€4MM WHTEpPBAJUTAPHUHT KECHITMACHHHU TOMUII 3apyp. by Kamampa aiipum xoiuiapia
V' N V" kecumma Oy Gymuimd xaM MyMKdAH. Arap IIyHmail xonar pyi Oepca,
nactiabku opyc V 1a eyuM WYK SKaHIUTHIa UIIOHY XOCHJT KHJIaMH3.

OHau OpycHH OYiakiail anrOpUTMUHU Ty3aMU3:
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1: begin

2: (<1 [*8 «0*/

3. k<1

4: for (i=1..p)

5: S« 12 I1*C«—[1+8)/12*]

6: kK«k+1

7: V'i<a, xa,x...x[a;,a; +4(a; —a;)]x...xa,
[*V'<«a xa,x...x[a; +¢(@ —-a,;, a;)]x...xa, */

8: Repeat succes «<—H (V'da barcha shartlar bajariladi)

9: if succes then

10: V «V\V’

11: end if

12: until H (succes yoki k> M)

13: end for

Aaroputm. bpycHu Oynaknaini anropuTMu.

KenTupuiIran ICeBIOKOJ YaljiaH KeCHIIMII (ha3acHHM TacBHpNAiimu. YHIIaH
kecummm 2, 5 Ba 7 (“/*7 Ba “*/” Oenrmnap wuuuga >KOWIAIITaH) caTpiapHU
AIMAIITAPUII HATWXKAcUJa XOCHJ KuiuHagu. Jlemak, AJjaropurmua uxTHEpUN
TapTHOJIM Opycra KYJUIaHMJIQJWTraH, OMp BaKTHUHT Y3WJa XaM 4YallJlaH, XaM VHTIaH
KECHILIUII TYITUK aJTOPUTMHU KEATUPUITaH 1e0 XHUcoOIalnMu3 MyMKHUH.

[lceBmokomma xymianmiran M coH xucoOnam MamuHAcHAa XUCOOJIAIT
goupacuia KYJUIaHWJIAIUTaH Ccy3u0 [OpyBUM HYKTalu (pycuacura, 4YHCIO C
TJIaBaloIEH TOYKOM) COHHU TacBUpJaliaa OuTiap COHUHM Oepaan. Macanas, maxcui

KOMIbIOTEepIapHUHT 77 €ku gCC KOMIMIATOpJapuaa OMp Kappa aHUKJINKIArd COH

yayn M =25 6¥iica, ukku kappa anukmkaaru comnap yayas M =57 6ymanu (Oup Ba
WKKWA Kappajdu aHUKIUK JAeranaa, DXMJa COHHM TacBHpJjall MYMKHUH OVira
MaHTHCCa Y3YHJIUTH Ha3zap/ia TYTHIMOKAA). SUCCES HMIEeHTU(HUKATOP 3ca MaHTUKHMA
TUIUTA Y3rapyBUUIUD.

5. Myxokama.

[IyHra 3pTHOOpP KapaTUIll KEPAKKH, IOKOPUJIA KEATUPWITaH Npoueaypa MyMKUH
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Oynran eunmiiap TYIJIAMUHUHT UHTEpBaJl KOOUFUHU XUCOOJIANAM, JIEKUH YHAArH Xap
KaHJlail HyKTa XaM MacaJlaHMHI €4UMH OYJia OJIMaciIurd MyMKUH. bollika ToMoHIaH,
HaTWKaBUW OpYCHUHI 4erapajapuja >KOWJalllraH HYKTaJapHUHT OupopTacu Xam
KYHWIraH IIapTIapHU KaHOATIAHTHUPMaWIu. AJTOPUTM HILM HATHXKACHUHHM Tpaduk
TacBupiai O0yiinya [2], [3] unuiapra Myposkaat KU MyMKHH.

YOy umiga uirapu Cypwirad fos - [4], [5] uinapaa KeNTUpUITaH Fosira sSiKUH
Oynca xam, ynapra HucOaTaH aHya camapaiuaup. bu3 sHr KW4YuK KBajpatiap
YCYJIUHUHT UHTEpBaJ BapuaHTu ([4] garu kabu) ypHHUra, HUCOATaH Ky4wid Ba dPKUH
€HJIalllyB AJITOPUTMUHU KYPJIHK.

ynra kapamaii, OM3HUHT Takiaud KWIa€TraH ajarOpUTMHUMHU3 XaM Oab3u
KaMYMJIMKJIApJIaH XOJIM 3Mac:

e31aHAETraH apaMeTpiiap opacugaru KOppesius HyKoiaaau;

®QJIMHTaH WHTEpBaJ OAXOHUHI WIIOHWIM HMHTEpBAJIap Ba OOIIKA CTaTUCTHK
Oaxouiap OunaH MyHocabaTH Xalld TYIUK ypranuimaras. bamku, Oy MacanaHu equniia
YeOuIeB TEHICU3IIUTY aCOCUM BOCHTA OYITUIITN MYMKHH.

yaunrnek, Takmd KuInHaETTal alropuT™ Kyiuaaru ad3auiukiapra sra:

> AKCHEPUMEHTAT MabJIYMOTJIApHU YioYallgard XaTOJIApHU TaKCHUMIIAll
GbyHKIMACH XaKu1a Xe4 KaHaai mapT KyWnjiMaras,

> KAPYBYH UHTEPBAIIAP KEHTTUTH (TakprOa mapaMeTpiiapu aHUKMAaCIIUTH )
KaH4ya KaTrTa 0yJIMacuH, HaTHXa JIOUMO TYPFYH;

> KUPYBYM, LIYHUHTJACK YUKYBYM [apaMETpPJapHUHI AHUKMACIUTHHUHT
0axocHu OJIMHAJIH;

> KAPYBYM HWHTEpBajUlap KEHIVIMTM KaH4ya Karra Oyjca xam, HaTika
MHTEpBAJUIAP KCHIJIUTH eTapinya KHUUK OYJIUIIN MyMKUH (MHTEpBaJ XpcoOamnmiapaa
UMM eTapinya KHYMK WHTEepBaUIapja Oyica, y NIIyHYAIHK CcaMapaid €4uM
XUCOOJIaHAIN );

> napaMeTpJapHUHT  XUcoOJall >kapa€HHAArd XaToJuKIapu Oaxocu
aBTOMATHUK Tap37a OJIMHAJM, SbHHU KyIIUMYa TaxXJIWi Tajlad KWIMAlau Ba KUPYBUYU

OepuiraHIapHUHTaHUKMacIUrura 0eBocruTa OOFIUK OYmaam.
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6. XyJioca.

VTkasmiran xucobanr AKCIIEPUMEHTH HAaTWXaJapu IIyHU KypcaTaauky, [3] na
KEJITUPWJITAaH MUCOJIJArd SHI KMYMK KBaJpaTiap WHTEpBal yCyJlu OWJIaH OJMHTaH a
Ba b KuiiMaTiap — OM3HUHI aJrOPUTMHMHU3 OWIIAH OJIMHTAH HATIKaBUHM OpycaaH
Tamkapuaa €raad. byHnaH KYpuHuUO TypuOIuKH, OM3HUHI aJIrOpUTM HHcOaTaH
camapaiuaup. XucoOjalml »SKCHEpUMEHTH HaTWXalapd Mabpy3a sKapaéHuaa

KEITUPUIAIH.
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