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BucnoBku. 3a 1onomororo creniaiizoBaHoro nporpamuoro komimiekcy DEFORM 2D, skuii npusHadeHui s
MO/ICITIFOBaHHS MPOLECiB 00p0o0H METasiB THCKOM, OyJI0 IPOBEAEHO MOJIEIIOBAHHS IIPOLIECY OCAIKH 3arOTOBKU Ha ILIOC-
KuX OOWKax 3 BIUTMBOM TPHOX (haKTOPiB: BIAHOCHOTO OOTHCKY, TEMIIEpaTypH i1 MBHIKOCTI AeGopMyBaHHI. AHaTi3 pe-
3yJbTATiB MOJICITIOBAHHS TOKa3aB, 0 BIIHOCHWHA OOTHCK Ma€ OiIBINMK BIIMB Ha CHIIy OCAIKH HIX TemrepaTypa abo
MIBUAKICTE Te(opMyBaHHS.

B pe3ynbTari mpoBeACHOTO JOCIiIKEHHS PO3pO0IeHO perpeciiiHe piBHAHHS MOJIEITIOBAHHS, K€ T03BOJISIE OTPHMY-
BaTH MMOKA3HUKU 3yCUILIS OCAJIKU y HATYPaJIbHUX OJUHUIISIX:

Y =0,483-0,00206x, +2,06+1,43x, —0,715+0,81x; — 0,41
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C. 0. BAMEOJIb, I. B. MILIJEHKO, B. B. BAMBOJIb, O. M. KOH/[PATEHKO

AIMPOKCUMANIA 3AKOHY PO3IIOALTY EKCIIEPUMEHTAJIBHUX JJAHHUX 3A JJOITOMOTI' OO
BETA-PO3INOJALTY. YACTHUHA 2

JlocmimkeHo 0coOMUBOCTI OeTa-po3mnoAiny Ta OOIPYHTYBaHHS HOT0O 3aCTOCYBaHHS JUIS allpOKCHMAIil 3aKOHY PO3IOJLTY eMIpHYHUX JaHUX y HOPiB-
HSHHI 3 IHIIMMY BUJaMHU 3aKOHIB PO3MOJLTY B3araji Ta MPaKTHYHE BUKOPHCTAHHS TAKOrO PO3MOJITY A/ BUMAIKY FEOMETPUYHUX XapaKTEPHCTHK Til
KOYeHHs miamumHuKiB. [IpoananizoBaHo crerianizoBaHy HayKOBO-TEXHIYHY i JOBIIHHKOBY JIiTepaTypy, METOIM MAaTeMaTHYHOI CTATUCTHKH, TEOPii
WMOBIpPHOCTEH, YKCeNbHi. Y JaHild 4YaCTHHI JAOCHIIKEHHS TOJaHO OIMCAHHS CHUCTEMH KpUBHX [lipcoHa Ik MaTeMaTH4HOI 0a3u Oera-po3moaity, 0coo-
JIMBOCTi 3aCTOCYBaHHS y3araJbHEHOro 6ETa-po3MOIiTy A0 00’€KTy JOCITIIKEHHS, a TAKOXK MPOAHAIi30BaHO NMPUIATHICTh HOPMAJIBHOTO 3aKOHY PO3II0-
IIiTy 3a omiHKaMH Koe(illi€HTiB acHMeTpii Ta eKCIecy, IIOYaTKOBHX 1 IEHTPaIbHAX MOMEHTIB HEIEPEPBHUX PO3IOIIIB.

KurouoBi ci1oBa: noxubky BUMipIOBaHH, EMITIPHYHUI PO3IIOiI, HOPMAIBLHUN po3moii, Oeta-po3noain, posnoainu [lipcona, anpokcumartisi.

Beryn. AHaui3 i OLIHIOBAaHHS HOXUOOK GUMIPIOGAHHSL, SIK1 SIBJISIOTH COOOK) BEJIMYMHHU, IO XapaKTEPU3YIOTh HEIOC-
KOHAJIICTh BUMIPIOBaHHS, € OIHUM 3 PO3ILIIB Mempoao2ii. 3aKOHOMIPHICTh MPOSIBY BUNAOKOBUX NOXUOOK, SIK TOJATHHX,
TakK 1 BiJi’€eMHUX, BUABJSIETHCS JIMIIE MPU TOCTATHHO BEJHKIH KiTBKOCTI BUMIPIOBAHb. 3a JIESIKUX YMOB pPO3HOOLN GUNAO-
KOBUX NOXUOOK TAKOPSETHCS HOpMarbHOMY po3nodiny. OJHaK MPU BUSABICHHI (akTy HEBINMOBITHOCTI eMIipUuUHO20
P0O3n00iny HOPMAILHOMY CTa€ MUTAHHS MONIYKY a00 MiA00py TAKOTO PO3IMOUTY, SKHIA 32 ICBHUMHU KPUTEPISIMUA TOYHIIIE
OTHCYE emnipuynull po3nodin. Bubip HaWOLIBII 0.1U3bK020 3aKOHY PO3NOJiLY IO ICMUHHO20 CEPEN NECATKIB ICHYIOUHX
MUNOBUX po3noodinié 3IHCHIOETHCSI HA OCHOBI aHAII3y 2iCmocpamu Ta MOMEHMHUX OYiHOK, TIOTIM 311HCHIOETBCS IEpEBi-
pKa 2cinomesu TMPO BIAMOBIMHICTb eMIIPUUHO20 PO3NOOLTY O Meopemuyno2o, MO TPH MATBEPIKECHHI TINOTE3H A€
PO3B’sI3aHHSA 3a0aui anpoxcumayii, ke y NeSKAX BUMAJKAX JOCITAETHCS MepeOupaHHsIM PI3HUX 3aKOHIB PO3IOALTY 32
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BHIICONTMCAHNM aJITOPUTMOM 1 HE € TapaHTOBAaHUM. B Toif ke "ac iCHye MiaXia 10 OOYIOBH VHIGEPCATbHUX CIMEU PO3-
nodinis, 30KpeMa, almpoKCUMaIlisi Ha OCHOBI cimell po3nodinie Ilipcona, SKA OXOIUTIOE IMAPOKHUH Ki1ac 3aKOHIB PO3IOIi-
Iy, He OJTM3BKUX JI0 HOPMaJIHHOTO, € BApPiaTUBHUM i THYYKHUM.

YV monepenHiid 4acTUHI JOCIiPKEHHS 3aCTOCOBAHO THIIOBI 3aKOHW PO3MOJITY J0 00’ €KTY MOCIiPKeHHS Ta TIoKa3a-
HO, 1[0 BUKOPUCTAHHS JUIsl aIPOKCUMAIlii HOPMAaJIBHOTO Ta IHIIMX TUIIOBUX PO3MOJUIIB HE 3aBKIAH € MPUAHATHAM, JUIS
3HAXOJ/KEHHS CIIPaBXKHBOTO a00 OJIU3BKOTO 10 HHOTO 3aKOHY [1].

AHaJi3 JiTepaTypHux Jkepes. [Ipu npoBeaeHHI TOCIHTIHKEHHS IPOaHATI30BaHO 32 HAYKOBUX JpKepena iHpopMma-
1ii, iX TOBHUH MeperiK MoIaHo y nociaimkerHi [1]. Y Tomy xk Jokeperni HaBeAeHO memy, 00’ ekm, npedmem 1 IEpemiK 3a-
dau Odocnidocennsa. Y naHii poOOTI HaBeIeHO OMUCAHHS cucTeMHu KpuBux IlipcoHa sik MatemaTnuyHoi 0a3m Oeta-
PO3MOIiTY IIPH allpOKCUMALlil eMIIPUYHHUX JaHUX.

Buxopncranns 0era-po3nofiay npu anpokcumanii emmipuyaux ganux. Cucrema kpusux Ilipcona. B marte-
MAaTHYHIA CTATUCTHIN MPOBOIATH AMPOKCUMAIIII0 eMITIPUIHUX JaHWX Ha OCHOBI THUITOBUX PO3MOILTIB, O HaHyKHBa-
HIIIUX 3 SIKUX MOKHA BIZIHECTH HOPMAJIbHHM, JOTapu(pMiYHO-HOPMAIBbHUH, eKCIOHEeHIIaIbHUH, Be#Oyia, ramma-pos-
oy Toto. [lepeBara 3acTocyBaHHS TUIIOBUX PO3IOJUIIB CKIAIAETHCS B IXHIM JOCTATHHO MOBHIM BUBYEHOCTI Ta MO-
KIIMBOCTI OTPUMAHHS OOTPYHTOBAaHUX, HE3MIIICHUX Ta BiJIHOCHO BUCOKOC(EKTHBHUX OLIIHOK mapamerpiB. OmHaK mepe-
JIiYeH] BUIIE THUIIOBI 3aKOHW HE MalOTh HEOOXITHOTO Pi3HOMAHITTS (OpM PO3MOILTIB (TiCTOTpaM), TOMY iXHE 3aCTOCY-
BaHHS HE Ja€ HEOOXiJHOI YHIBEpCaJIbHOCTI MPE/ACTABICHHS BUIIAJKOBUX BEIMYHMH. Te came CTOCYeThCs 1 anpoKcuMartii
Ha OCHOBI CIeIlialbHUX PANIB (Hanpukiamn, psao I pama-Illapive), ski peKOMEHIOBAaHO BUKOPHCTOBYBATH JJIsI OMTUCAHHS
PO3MOALIIB, OIM3BKKX IO HOPMAIBHOTO.

B MaTeMaTH4Hiil CTATHCTHII MOPIBHSIHO HEYACTO BHKOPHCTOBYETHCS 0ETa-PO3MOAii. 1oro BUKOPHCTAHHS 3yMOB-
JICHE TUM, 110 Yepe3 HbOro MOXKYTh OyTH BUpa)KEHI MPAKTHYHO BC1 BiJOMI B)KMBaHi 3aKOHU PO3IOJIiIIB IMOBIpHOCTEH, B
TOMY 9nci 1 quckpeTHi. OcoONMMBO BeMKe 3HAUCHHS OeTa-po3noail Ha0yB y HeapaMeTpUIHIN CTaTUCTHIN, TOOTO IS
BUPILIEHHS 33J1a4, SKi He OTPeOyIOTh 3HAHHS 3aKOHY PO3IOALITY HMOBIpHOCTEH BUIIaJIKOBOI BEIMUMHU. TakoMy po3ro-
Ty TpUTaMaHHO HaJ3BUYaliHA Pi3HOMAHITHICTH BUAIB 1 (OPM KPHUBHX PO3MOJIiTY, sSKi OMHCYIOThCSA (PyHKIEO Oera-
PO3IOJUTY NPH Pi3HUX MOEIHAHHAX HOro mapamerpiB. Ha mpakTuIli 3aCTOCOBYIOTh Pi3HI HAOJIMKEHHSI, IO JJO3BOJISIOTH
00YHNCIIATH TTapaMeTpr OeTa-po3MOIiTy 3a JOMOMOTOI0 TabIuUIh 00 apPOKCUMAIli HOPMAIBHOTO PO3MOALTY (alpOKCH-
Marnii Kedyenna, Yauza, Kemna-Iloncona) [2].

ITokaxkemMo OOTPYHTOBAHICTh BUKOPUCTAHHS O€Ta-pO3IMOALTY.

MoOMEeHTH po3MoJIily BUINAAKOBOI BEIMYNHH HE XapaKTEepU3YyIOTh HOTO MOBHICTIO, ajle BU3HAYAIOTh OJIHO3HAYHO 32
JIeSKUX YMOB, KOTPi BUKOHYIOTHCS MaibDKe ISl YCiX PO3IMOALIIB, SIKi BUKOPUCTOBYIOTHCS Ha mpakTtwuili. [lim dac BUpi-
LIEHHS 3a]1a4 00pOOKM EKCIIePUMEHTAJIHUX JIaHUX 3HAHHS MOMEHTIB €KBIBJICHTHO 3HaHHIO (QyHKLIi po3noziny, a 30ir
3HaYeHb MEPITUX MOMEHTIB JBOX PO3IOJIIIB TOBOPUTH MPO IXHIO MPUOIN3HY OJHAKOBICTh. He 3Har0uM TOYHO BHUTIISL
¢byHKUIT po3noiny, ane 3HaHIIOBIIM HEOOXiHI MepIi MOMEHTH, MOJKHA ITiAI0paTH 1HIIMIA PO3NOALT 3 TAKUM X 3HAYCH-
HSMH NEepIIuX MOMEHTIB. [IpakTHaHO Taka ampoKcHMalis BUSABIAETHCS NPUHHATHOIO MPH 30iry MEepIIuX YOTHPHOX MO-
MEHTIB.

BBaxaetncs [3, 4, 5], o noBinbHy HeBin'eMHy QyHkuito f(y) =0, sika 3a70BOJIBHSE YMOBaM HOPMYBaHHs

Tf(y)dy=1,

MOXHA PO3TIISNIATH K IIUTBHICTh iIMOBIpHOCTI P(y) NesKoi BUMAJAKOBOI BEIMYUHHU Y . Pi3HOMaHITHHIA XapakTep IIiJib-

HocTel iMoBipHOCTI P(y) nmae cucrema kpuBux [lipcoHa, sika 3a7aeThest TUGEPSHIIIHHUM PIBHAHHAM

dP(y) -a
=— =5 P(y), (1)
dy by +by+b,y
B sIKOMY KoediuieHTd a i b;, i =0, 1,2, HOBHICTIO 3aJ]al0Th CUCTEMY PO3IOLIIB.

Po3B’s13aHHS 1IFOTO PIBHAHHSA 3aIHCYETHCS B 3aralbHOMY BHUIJIAI Ma€ BUJI

y—a
P(y)=Cexp IW@ : 2

[IpoBoasuM peKypeHTHI NMEPEeTBOPEHHS, BU3HAYAIOTh CTAPIIi MOMEHTH Yepe3 MOJIOJIII; MOXIIMBO BU3HAYUTH MO-
CTiIliHI a 1 b; yepe3 BUOIPKOBI OLIHKM LIEHTPAIbHUX MOMEHTIB PO3HOALLY Ta IPUBECTU A0 CUCTEMHU PIBHAHb y TAKOMY
BUTJIAIL

{-a+b, =0;bo+3byfly =—f1y; — afly +3byfly +4by fly = —[iy; — afiy + 3bo fly +4byfly + 5by fly = — [l . A

B 3aranpHoMy Bumazaky posnoainu IlipcoHa BU3HA4alOTbCs YOTHUPMa MOMEHTaMU 1y, M, , fi; 1 fl, . Pimenns niei
cucTeMH 3BelieHO y Tabu. 1. Bizomo, 1m0 Xapakrep KpUBOI MOXKe OYTH Pi3HHUM 3aJI€)KHO BiJl KOPEHIB KBaJpaTHOTO PiB-
HSHHA bg +by+Db, y2 = 0. Ilo3nauaroun KOpHI IbOTO PIBHAHHA Yepe3 y; Ta Y, , MAEMO:

2
P N T S 4
270, K 4boby
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Tabnuus 1 — Piwenns cucremu (3) JUtsl BU3HAYEHOCT] 3HAaKW OOHMpPAIOTHCS Tak, MOG y; < Y, . SHAYCHHS

d =101, — 1815 — 12} KOpeHiB 3aiesxHi B Benmunan K . Skmo K <0, To KopeHi niiicHi Ta Ma-
co =~ ( A, _3[‘32) b =cold IOTh p1.3H1.iiHaIfI/I (tun I po3noainy 3a .Knacqu)maule}o Ilipcona). Hpn K>1
KOpeHl AIHCHI Ta MaroTh OjHakoBl 3Haku (tun VI posnoaury). Ilpum
I :_[,3( i, +3ﬂ22) b=cld,a=b |0<K<I K9peHi KOMHHCKCHi (tun IV posnoxniny). ITo cyTi, um i oxom-
5 . JIFOFOTHCS BCI MOXKJIMBI BUIAIKU.
Cy = =2/ f1y + 61 + 313 by=c,/d ITiciist BUIE3ralaHNX TIEPETBOPEHb MAEMO HACTYITHE:
L(p+q) - o
f()==5==y""(1-y)" ,upu 0< y<I. ()
I'(p)T(q)

CrannapTHuii 6eTa-po3Mmoai 30cepepkeHnit Ha Biapi3ky Bix O mo 1. 3acTocoByroum JiHIHI TepeTBOPeHHS, OeTa-
BEJIMYMHY MOYKHA TICPECTBOPHUTH TaK, 110 BOHA OyJie MPUIMATH 3HAYCHHS Ha OY/b-IKOMY IHTCPBAIL.
Tun VI po3noginy € 6eta-po3noainom Il poay Ta Mae BATIISII:
-1
f()’): F(p-‘rq) y’
T(p)T(q) (1+y)"
Ipo tun IV po3noiny HIYOTO OJHO3HAYHO CKa3aTH HEMOXKIIMBO, ICHYIOTB JIMIIE OKPEMi BUITAJIKU LOTO PO3MO/Ii-

<y<oo. (6)

y.

Bukopucranusi y3araJbHeHOro 0eTa-po3mominay. Yzacanvuenuii 6ema-po3nodin OIMUCY€e PO3IOALT BUITAIKOBOT
Benn4uHU Z =+ (f— )y, WO € NiHiiHOW (YHKII€I0 BUIAJKOBOI BEJIUYUHHE Y , ika Mae Oera-posnoain I tumy 3 na-
pameTrpamu p, ¢ iposmnogiieHa B inTepBani @ < y < . CripaBeuTiBe i 3BOPOTHE — SIKIIO BUIIAAKOBA BEIMYMHA 7 MaE
y3arajJbHeHU 0eTa-po3Moaia 3 BKa3aHUMM IlapaMeTpaMHu, TO BHIAAKOBa BeilwumHa y = (z—a)/(f—a) mae Gera-
posnozin I Tuny 3 mapamerpamu p, g [6].

Sk Oyino 3a3HaueHo B [1], obcar Bubipok 6y N =500, N =1000, N =3000, 3nauenns m, =1,59 MM, BenuunHa
CepeHbOKBAIPATUYHOIO BiAXUIEHHA Alamerpy mpuiiManace o, =0,00159 MM, o, =0,0636 MM, 0, =0,0954 MM,
0, =0,1113 mm. B Tabx. 2. 3Be16HO pO3paxyHKOBI JlaHi Ui BUOIPOK pi3HOro o0cAry ta Biaxunenus o,; = 0,1113 mm.

BubipkoBi ouiHKM HEOOXITHUX Ul BU3HAUEHHS TUILy PO3HOJLNLY 3a cxeMolo (Tabn. 112 B [1]) MmoMeHTiB iy, fI,,

My 1 f1; , pO3MIPHOCTI SKUX JUI 1 —T0 MOMEHTY ( mm*) y n— My CTYIEHIO, a caMe:

® juisl 1aHuX 3 1-ro croBmuuka my; = 0,64424759, j, =0,03181752, ji; =0,00248719, j, =0,00319209 ; xope-
Hi AiiicHI, MaloTh pi3HUH 3HAK, TOOTO 1Ie Bimnmoigae Tumy I posmoainy 3a kiacudikariero [Tipcona;

® JuIsl 1aHuX 3 2-ro croBmuuka my = 0,64625362, j, =0,03180040, f; =0,00298760, j, =0,00343242 ; xope-
Hi AiiicHi, MaloTh Pi3HUH 3HAK, TOOTO 11e Bimmoigae Tumy I posmoainy 3a kiacudikariero [Tipcona;

® ju1sl 1aHuX 3 3-ro croBnuuka m; =0,64436396, i, =0,03254810, f; =0,00378001, i, =0,00398597 ; xope-
Hi AiiiCHI, MalOTh OJIHAKOBHI 3HAK, TOOTO 1 BiamoBigae tumy VI posmoziny 3a kinacudikariero [Tipcona.

Jlo1aTKoBO MPOBEEHO aHAIli3 MPUAATHOCTI HOPMAIBHOTO PO3IMOALTY IS alpOKCHUMAIlil 3a OIiHKOIO KoedilieHTiB
acuMeTpii Ta excuecy (tabi. 3) 3a METOAMKOIO, HaBEEHOO BHIlE, Ta hopmynamu (3) — (6) y [1]. OTpumani pe3yibraTu
3 IIUX TO3HIIH BiIKHIAI0Th MOXKIIUBICTH TaKOi alipOKCHUMAIIii.

Tabmuns 2 — Pospaxynkosi nani BubipkoBi OIIHKM HEOOXiAHWX I BU3HAYCHHS THITY

pO3MOIiTY Ta BU3HAYEHHS 3a cxeMoro (Tabm. 112 y [1]) mo-
N . on 500 1000 3000 MEHTIB 1y, M, , fl3 1 fl,, pO3MIPHOCTI IKMX JUIi 7 —TO MO-
menty (Mm*) y 1— My cTymeH:o:
Mg » MM 1,59 1,59 1,59 ® 11 1aHuX 3 1-ro croBmuuka 7y =0,62760067, f, =
Gg MM | 011130 | 011130 O.IM130 | =0,00063461, i =0,00000127, f, =0,00000124 ; kopeni
5
¢ 10 1,234 -1,303 -1,550 KOMIUIEKCHi, TOOTO 11e BignoBigae tumy IV po3nominy 3a kia-
¢-10° 1,549 -1,932 -2,708 cudixauieto Ilipcona;
o 10° 8.6 142 972 ® IS zLaHI/IX~ 3 2-TO CTOBITYMKA ~m1 =0,63256213, i, ='
7100 3616 4,056 5052 = 0,01028946, A —0,90037723, iy, = 0,000348.80, KOpeHi
> KOMIUIEKCHI, TOOTO 1ie BianoBimae tumy [V po3mominy 3a kia-
b, -10 -3,4112 -3,2135 -3,0669 cudikauiero Iipcona;
b, 10 —4,2844 -4,7634 -5,3599 ® 1y faHuX 3 3-ro croBmuuka iy =0,63966754 , ji, =
b, 102 2,4040 0,3512 ~1,9241 =0,02360745, ji; =0,00199333, i, =0,00199352; xopeHni
4102 _4.2844 —4,7634 ~5,3599 KOM%‘IJ‘IeK.CHi, T.06T0 e Biamosigae tuny [V posmoniny 3a kia-
K ~0,5596 ~5,0259 12171 CH‘b“;;‘meg’ rzlpco’*a' o -
Tabu. 4 3BE/IEHO PO3PaXyHKOBI JaHi juist BUOGIPOK O1-
-0,5965 -0,6440 -1,9810
a HakoBoro obcary N =3000 Tta o, =0,01590 mMm, o, =
Y2 23787 14,2064 —0.8046 =0,06360 MM, 0, =0,09540 MMm.
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Tabmums 3 — AHaui3 IPUAATHOCTI HOPMAJIBHOTO PO3IIOIIITY
JUTsL apOKCHMaLlii 32 OLIHKOIO Koe(illieHTIB acUMeTpii Ta ekciecy

N =500, m; =1,59 mm, 0, =0,11130 mm
38, = 0,32765334 55, =1,07916065

35, =0,32666958
Sk = 0,43823744

55, =1,09003045

Ex=0,15313548

‘Sk‘ <3S, — ymMOBa HE BUKOHYETbHCS ‘Ex‘ <5S§, — yMOBa HE BUKOHYEThCS

N =1000, m, =1,59 mm, o, =0,11130 mm
38, =0,23203146 55, =0,7688133

35, =0,23168328
Sk =0,52683317

55, =0,7726713

Ex=0,39418314

‘Sk‘ <3S, — yMOBa HE BUKOHYETbCS ‘Ex‘ <5S§, — yMOBa HE BUKOHYETBCS

N =3000, m; =1,59 mm, 6, =0,11130 mm
35, =0,134097065 55, = 0,44609725

38, =0,13403001 58, =0,44684165

Sk =0,64373057 Ex =0,76255408

‘Sk‘ <3S, — yMOBa HE BUKOHYETbCS ‘Ex‘ <5S§, — yMOBa HE BUKOHYEThCS

Sk 1 B monepeiHbOMY aHali3i, B Ta0J. 5 HaBelIeHO JAaHl Npo KoedinieHTH acumerpii Ta excuecy. i1 eMIipuaHuX
PO3MOJIUTIB 3 MaJIOIO JAMCIIEPCIEI0, KO IHTEPBAI JaHUX € BiZHOCHO MaJIUM, alpOKCHMAIlisi HOPMAJIBHUM PO3TOIiIIOM
Jonyckaersest. IIpu «po3TikaHHI» MIIIBHOCTI IMOBIPHOCTI HOPMaJIBHICTh IOPYLIYETHCS, BUKOPUCTaHHS BKa3aHOI aIpo-
KCUMallil He PEKOMEHIYETHCS. TakuM YMHOM, MOXKIIMBICTH ampoKcHMalii eMIIIPUYHOrO PO3MOALTYy OeTa-po3IojiioM
MiATBEpKEHA PO3paxyHKaMu (sl MaHWX 3 TabJ. 2 — OJHO3HAYHO, JUIS NaHWX 3 TaOl. 4 — TaKWil BapiaHT HE BiJKHUIa-
etbes). Ilepexonsun 1o 3MiHHOI Jp , siKa 3MiHIOETHCS B iHTEpBall Jp, i < Jp < Jpp, (1I€ I€TKO BU3HAYAETHCA 3 aHAII3Y
EeMITIpUYHUX JTaHUX ), 3aIUIIEMO MIUTbHICTE HMOBIpHOCTEH y BUTIsiAi hopmyiu (7), s IKOT IOYaTKOBI MOMEHTH 3aJlaHi
¢dopmynoro (8), a nenTpanbHi — hopmyiioro (9):

-1 -
L(p+q) (‘]P_‘]ijn)p (‘]Pmax_‘]P)q

f(Jp)= : (7
p+q-l1
F(p)r(q) (‘IPmax_JPmin)
Tabnuis 4 — Po3paxyHKoBi qaHi F( ) n
P+a) & i k. D(p+k)
mp,qg)=——=> C \Upix —Ipmim | Jpmin ————, (8
N, on 3000 3000 3000 n(p q) F(p) ,Z;) n( Pmax Pmm))k Pmin F([J+q+k) ( )
my , MM 1,59 1,59 1,59
_ nT(p+q)
G, MM 0,0159 0,0636 0,0954 t, (P.9) = (Ipmax = Tpmin ) W><
co-10° -2,0-107° -0,14 -4,16 .
1 I'(p+n—k
¢-10° | =3,12:107° -0,25 -7.31 Xy (-1)* ck ( P ] (p ) . )
o s k=0 p+q) T(p+q+n—k)
¢, 10 —4,06-10 -0,21 -3,26
n ! . . .
d-10° 3,27-107 1,46 18,61 B mux Bupasax Cr = [k] :ﬁ, k <n — GinomianbHi
(n—k)!
by 10" 6,11 -98,35 223,66 . .
koeQimientn, ['(®) — raMmma-QyHKILis, sKa 32 BU3HAYEHHSIM 3a71a-
b -10* -9,54 -172,51 -392,57 -
b, 10° ~1,2401 —~1,4732 ~1,7534 |etbes interpanom I'(z)= jtz_le_zdt, (Rez>0) [7 — 10]. dus
a-10° 095377 | -17.2505 | -39.2573 | ©
LiJIOr0 apryMeHTy OOUMCIIeHHs raMMa-(QyHKIHI MOB’13aHO 3 00-
K -10? 3,0014 51,3464 98,2474 . ]
yuCIeHHsIM (DaKTopiaiy, aje IS 3araJbHOrO BUIAAKY HEOOXiTHO
y, 107 -3,85- —58.55: ~111,95- BUKOPHUCTOBYBATH HAOIVDKEHHS, HApUKIaA, popmyay Cmiprinea:
! (1-1,52i) (1-0,97i) (1-0,131) 1 | ! ! 139 571
I -
[(z)=e"z 2(27):2 [1+—+ - - +
-3,85- -58,55- -111,95- 2 3 4
.10 12z 288 51840 2488320
2107 saiy | (140,970) | (140,130) ¢ . .
163879 5246819 } (10)
2090188807  752467968007° |

a0o0 iHII1 HAOIMKeHHs yepe3 HenepepBHui apiod [9, 11], mo 3abe3nedye HiKOM JOCTATHIO ISl TOCHIPKEHb TOUHICTb.
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Tabnuit 5 — Koediuientu acumerpii ta excuecy
N =3000, m,; =1,59 MM, 0, =0,01590 MM

38, =0,13403001 | 38, =0,134097065

58, =0,44609725 58, =0,44684165

Sk =0,07967409

Ex =0,08897396

‘fk‘ <3S, — yMoBa BUKOHY€TbCSI

‘Ex‘ <5S, —ymM0Ba BUKOHY€ETbCS

N=3000, m, =1,

59 MM, 0, =0,06360 MM

38, =0,13403001 38, =0,134097065

58, =0,44609725 58, =0,44684165

Sk =0,36142125

Ex =0,29447751

‘Sk‘ <3S, — yMOBa HE BUKOHYETbCS

‘Ex‘ <5S, —ymM0oBa BUKOHY€ETbCS

N =3000, m, =1,

59 MM, o, =0,09540 Mm

38, =0,13403001 38, =0,134097065

58, =0,44609725 58, =0,44684165

Sk =0,54954858

Ex=0,57702432

‘Sk‘ <3S, — yMOBa HE BUKOHYETbCS

‘Ex‘ <5S§, — yMOBa HE BUKOHYEThCS

Ta6mmis 6 — [TouaTkoBi Ta IICHTPAIEHI MOMEHTH HETICPEPBHUX PO3MOILIIB Jlyiss HenepepBHUX PO3MOALIIB CIpPABEIINBI
Tops ok T10ouaTKOBi MOMEHTH LleHTpaabHi MOMEHTH HACTYIIHI CHIBBIJJHOLIEHHS MiX IIOYaTKOBUMHM Ta

MOMEHTY [IEHTPATLHUMHU MOMeHTamu [12 — 14], mo Takox

0 mgy =1 (3a BUSHAYEHHSM) mgy =1 (3a BUSHAYEHHSM) MO’KHA BUKOPUCTATH IIPH pO3paxyHKax:
1 m; (BU3HAYAETHCS) =0 3 ok ek
2 =2 _ 2 my, = Z n by

my =my + [ My =my —my k=0

3 _ 2 _ 3 n
my =my +3m + [l My =ms = 3mymy +2m; _ n—k ~k n—k
4 (mou.) 4 2 Hy = Z (_1) C,ymm ", (11
: my =my +6,m; +4im + iy, k=0
4 (uentp.) 1L, = m, — dmgm, + 6m2m12 —3m14 0 U1 MOMEHTIB JI0 4-TO BKIIIOYHO Ja€ BUPa3H,

3BezieH] B Tabi. 6. B ycix po3paxyHKax KpHBHX
[Tipcona moTpiOHa BUCOKA TOYHICTh 00YHCICHD (HEOOXiqHO yTpuMyBaTH 10 8+10 3HaKIB Micis KOMH), IO MOSCHIOETHCS
MYJIBTUIUTIKATHBHOIO CXEMOIO0 HArpOMaKEHHS MOXHOOK y CTENICHEBUX YJICHAX.

BucnoBku. Takum 4nHOM, B poOOTI pO3IJIsSIHYTa 3ajada anpoKCUMAIll eMIIPUYHAX AaHUX OyAb-SIKOTO I'eHEe3Ucy,
SIKi TIpeJICTaBlIeH] y BUIIIsAI BUOIPKM Ta Ha IXHIM OCHOBI MOOy/mOBaHii ricTorpaMu, 3a 0IoMoror oera-posnoxainy. Ha
OCHOBI PO3pPaxyHKY BiJIIOBITHMX BEJIMYHH ITOKa3aHO, 1110 BUKOPHCTAHHS HOPMAJIBLHOTO PO3IMOJIUTY JUISl allpOKCHMaIii eM-
MIPUYHUX JTAHUX, SIKI XapaKTepHU3yIOTh 00’ €KT JOCIIJUKEHHS — TUIO KOYEHHS KYJIBKOBOTO IIALIMITHUKA, HE € TIPUHHST-
HUM 4epe3 3Ha4eHHs aCUMETPii Ta eKCIecy.

V naHiii yacTHHI JOCTIIKEHHS Ha OCHOBI aHaJi3y CIeliaTi30BaHOi JITEpaTypyu MOJAaHO MaTeMAaTHYHE OTHMCAHHS
Oeta-po3moiry (MaTeMaTHYHa OCHOBA SKOTO — CiMEWcTBO KpuBHX [lipcoHa), KM OXOTUTIOE IMUPOKHK KJIac 3aKOHIB
po3mnoity, He OJU3BKHUX 0 HOPMAaIbHOTO, MOYKE CTATH YHIBEPCAIBHHM, ajie TIOTpeOye PEeTeIbHOTO AOCHTIKEHHs. BusB-
JICHO, 110 y CBOTH OUIBIIOCTI MOXJIMBI THUIIM PO3IIOIUIIB 3BOSATECS 10 Oera-posnoainis I abo II tumy, siki MOXyTh OyTH
3BeJIeHI JI0 y3arajbHeHoro Oeta-po3mnoniry. TakuMm 4MHOM, 3aja4a arnpoKCHMalii miciast OOIpYHTYBaHHS BUKOPHCTaHHS
caMme BKa3aHHX PO3IMOJLTIB 3BOANUTHCS [0 BU3HAYCHHS BHOIPKOBHX OLIHOK MOMEHTIB 1 PO3paxyHKy HapameTpiB Oera-
posnoiny. OGrpyHTOBAaHO 3aCTOCYBaHHS OeTa-po3nojiis 10 00 €KTY JOCIIKEHHS IIIIXOM ITPOBEIECHHS YUCIOBUX J0-
CITiDKEHB I BUOIPOK PI3HOTO 00CATY 3 PI3HAMH CEPEIHbOKBAIPATHIHUMU BiIXUICHHIMH 3MIHHOT, SIKa 1 XapaKTepU3ye
00’ €KT IOCIIIKEHHS.
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VJIK 389.14+658.16(075.8)
C. 0. BAMBOJIb, I. B. MIIIIEHKO, B. B. BAMBOJIb, O. M. KOH/IPATEHKO

AIMPOKCUMAINIA 3AKOHY PO3IOALTY EKCIIEPUMEHTAJIBHUX JAHHUX 3A TOIIOMOI'O1O
BETA-PO3INOJALTY. YACTUHA 3

V nauiii, 3aBepuaybHiil YaCTHHI JOCTIPKSHHS HABEJICHO BU3HAYCHHS 1 IPOLTIOCTPOBAHO MapaMeTpH OeTa-po3MoAiTy IS Tl KOUYSHHs i JIIHUIHUKIB, a
came OI[IHEHO 301XKHICTh ITepalliifHOro MpoLecy BU3HAYCHHS LIUX MapaMeTpiB, OL[IHEHO MMOYATKOBI 1 IEHTPaIbHI MOMEHTH PO3MOLTY, 30ir MOYaTKOBUX
MOMEHTIB HEPLIOro i IPyroro MOPsAKY MPOLTIOCTPOBAHO BiIMOBIZHMMHU TicTOrpamamu i rpadikamu. HaBeneHi 1aHi JEMOHCTPYIOTH JOLIIBHICTD 3a-
CTOCYBaHHS MaTEMAaTHYHOI'O anapary 0eTa-po3HoIily 10 BUMIPIOBaHUX (i3UYHMX BEIUYHH, [0 YHHATH HEMiHITHIN BIUIUB Ha MEXaHI4HI XapaKTepHC-
THKU 00’€KTy JociimkeHHs. OTprMaHa METOROJIOTSA i MaTeMAaTHYHMH anapar MPUAATHI JUIS 3aCTOCYBaHHs OeTa-po3oily, JUIs BUpIIICHHS 3ajadi
anpoKcHMail eMIiPHYHUX JaHUX Oy/Ib-SIKOT0 FEHE3UCY.

Kio4oBi c10Ba: moxuOKy BUMIpIOBAaHHS, EMITIpUYHUI PO3MOALT, HOPMAIBHUH PO3HOLL, 6eTa-po3noail, posnoninu Ilipcona, anpokcumaris.

Beryn. Y memponoeii icHye miaxin 10 MOOYIOBY YHigepcaibHux cimeli po3nodinie, 30KpemMa, alpoKCUMaIlisi Ha oc-
HOBI cimeli poznodinie Ilipcona (bema-po3nodiny), SKAA 0XOIUTIOE IMIMPOKUH KJIac 3aKOHIB PO3MOIiTY, HE OJU3BKUX 0
HOPMAbHO2O0, & OTXKE BUPI3HSAETHCS BapiaTHBHICTIO i THYUYKICTIO BUPILICHHS 3a/1a4i alpOKCUMAIlil, ajie 11e He OBHICTIO
JOCTIKCHUH 1 He HAO0YB IIMPOKOTO BUKOPHUCTAHHS. Y MOMEPEIHIX YaCTUHAX JAOCIHIPKEHHS 3aCTOCOBAHO THUIIOBUI 3aKOH
pO3MOALTY (HOPMaTbHHUIT) IO HAHIPOCTIIIOTO eIEMEHTY JeTalell MaIlliH — TUla KOUYEHHsI KyJbKOBOTO MiAIIUITHUKA — K
JI0 TPUBHMIPHOTO 00’ €KTY HANMPOCTIMIO TEOMETPUYHOI0 (POPMH Ta MOKA3aHO, IO BUKOPUCTAHHS JUIS allpOKCHUMAIii
HOPMAJILHOTO Ta 1HIIUX THIIOBUX PO3MOIIIIB HE 3aBXK/IM € MPUHHATHUM, JUTSl 3HAXOKESHHS CIIPAaBXKHBOTO 200 OIU3BKOTO
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