ISSN 1681-7710

MIHICTEPCTBO OBOPOHW YKPAIHU
XAPKIBCbK/W/ YHIBEPCUTET MOBITPAHUX CUN
IMEHI IBAHA KOXEOYBA

HaykoBe

nepioanyHe BHI’IYCR 8 (115)

BUAAaHHA

4+

HAYKOMETPWYHI AOCNIOXEHHA
_+_
SATANbHI MTMTAHHA
_+_
OBPOEBKA IHGOPMALIIT B CKNAOHUX TEXHIYHUX CUCTEMAX
_4',_

OBPOBKA IHOOPMALLIT B CKIMAOHMX OPFAHI3ALIMHUX CUCTEMAX
MATEMATWYHI MOOENI TA METOON
_.J’,_

OBPOBKA PE3YJIbTATIB ®I3NYHUNX TA XIMIYHUX EKCINIEPUMEHTIB
_.J’,_
3AXVCT IHOOPMALYITT
_.J’,_

IHPOKOMYHIKALIMHI CACTEMM
_+_

MOAEJTIOBAHHA B EKOHOMILI, OPTAHI3ALIIA BUPOBHULITBA
TA YNPABJTIHHA NMPOEKTAMU

_+_ ) )
3AMOBIFAHHA TA NIKBIAAUIA HAOSBUYANHUX CUTYALIN
_4(’,_

AKTYAIbHI MMTAHHA HABYAHHA

XapkiB
2013




YIK 620.1:681.3; 004 : 007; 355.4 : 378.1; 51.3 : 533.9 Cuctemn 0bpobku iHdbopmaLii : 36ipHMK
HaykoBMX npaub. — X.: XapkiBcbkui yHiBepcuteT [oBiTpsiHux Cun
imeHi IBaHa Koxenyba, 2013. — Bun. 8 (116). — 324 c.

30ipHuK HaykoBux npaub «Crnctemm ob6podku iHopMaLii» 3acHoBaHui y 1996 poui. Y 36ipHMKY nyoniky-
I0TbCA pe3ynbTaTu OOCNigKeHb 3 po3pobkM HOBMX iHPOPMALIMHUX TEXHOMONIA SK ONs pilleHHa TpaauuiiHuX
3agay 36opy, 06pobkn Ta BinobpaxeHHs OaHux, Tak i Ana nobyagoBu cuctem obpobku iHdopMaLii y pisHMX
npobnemHnx ranyssx. 36ipHUK Npu3Ha4YeHnn NS HAayKOBMX NpauiBHUKIB, BUKNagayiB, JOKTOPAHTIB, af lOHKTIB,
acnipaHTiB, a TaKoX KypCaHTIiB Ta CTy4EHTIB CTapLUMX KypCiB BiAMOBIgHMX crevlianbHOCTEN.

PEOAKUIMHA KOJErIA

lonoea: CTACEB Hpin Bonogumunposud (0-p mexH. Hayk, npogecop, XYTIC, Xapkisg).

YneHu: BUTbYYK Biktop Muxannosuy (0-p mexH. Hayk, npogpecop, XYIC, Xapkis);
FOJIKIH OmuTtpo BacunboBud (g-p TexH. Hayk, npodecop, XYTC, Xapkis);
FTOPOBEUb Munkona MukonanoBuu (0-p ¢piz-mam. Hayk, npoghecop, XHY, Xapkis);
€BOOKIMOB Biktop ®egoposuy (4reH-kop. HAHY, 0-p TexH. Hayk,

npogecop, INMME HAHY, Kuis);
IBAHOB Biktop Ky3bMuu (0-p ¢piz-mam. Hayk, c.H.c., IPE HAHY, Xapkis);
KAPNOB Bonogumunp OmutpoBud (8-p mexH. Hayk, npogecop, XYIC, Xapkis);
KAYAHOB lMeTtpo Onekcinosud (8-p mexH. Hayk, npogecop, HTY «XTI1l», Xapkis);
KOSBEJIKOB Ceprin BiktopoBud (3-p mexH. Hayk, npogecop, AYT, Kuis);
KOHOBAJIEHKO OnekcaHgp OnekcaHgpoBud (akademik HAHY,

0-p giz-mam. Hayk, npogecop, Pl HAHY, Xapkis);
KOHOHOB Bopuc Tumodinosuny (0-p mexH. Hayk, npogecop, XYIIC, Xapkis);
KPACHOBAEB Biktop AHaToninoBud (0-p mexH. Hayk, npogbecop, MNHTY, Nonmaea);
KYMYEHKO INeoHig ®epopoBuy (0-p mexH. Hayk, npogpecop, XYTIC, Xapkis);
JIOCEB KOpin IBaHoBUY (0-p mexH. Hayk, npogecop, XYIIC, Xapkis);
MOPOWWH Ceprin Muxannosuy (0-p mexH. Hayk, npogecop, HTY «X[l1l», Xapkis);
MOTIN Onekcanap Bonoanmuposuny (0-p mexH. Hayk, npogecop, XYIC, Xapkis);
PYBAH Irop BiktopoBu4 (8-p mexH. Hayk, npoghecop, XYIIC, Xapkig);
CMEJIAKOB Ceprin B’auecnaBsoBud (0-p ¢piz-mam. Hayk, npoghecop, XYIIC, Xapkis);
CTPEINKOB OnekcaHap IBaHoBUY (0-p mexH. Hayk, npogecop, XYIIC, Xapkis);
XAPYEHKO B’ayecnas Ceprinosud (0-p mexH. Hayk, npogecop, HAKY «XAl», Xapkis);
YMHKOB Biktop Mukonanoud (0-p mexH. Hayk, npogecop, XYIC, Xapkis).

BidnoeidanbHul cekpemap: KYYYK Neopriit AHaToninoBuy (0-p mexH. Hayk, c.H.c., XYTIC, Xapkis).

Appeca pepakuinHoi konerii: 61023, m. XapkiB, Byn. Cymcbka, 77/79,
XapkiBcbkui yHiBepcuteT NMosiTpsHux Cun imeHi IBaHa Koxenyba.
TenedoH pepakuinHoi konerii: +38 (057) 704-96-53 (koHcynbTaLji, npuiom ctaTen).
E-mail pepakuinHoi konerii: info@hups.mil.gov.ua.
IHdbopmauinHmi canT 36ipHuka: www.hups.mil.gov.ua.
PedepaTtmsHa iHdopmaLis 36epiraeTbcs y 3aranbHogepkaBHin pedepaTtuBHi 6asi JaHuX ,,YKpaiHi-
Ka HaykoBa” Ta nybnikyeTbcs y BiaNoBigHMX TeMaTndHux cepisax YPX [xepeno”.

BupgaHHs iHgekcyeTbes BibniometpuyHoto nnatgopmoto Google Scholar (6ibniomeTpuyHi nokasHu-
kn — 227/411/6; 40 micue 3a iHoekcom uutyBaHHs cepen 1800 ykpaiHCbKMX MEepioaUYHMX HAyKOBUX BU-
paHb (http://archive.nbuv.gov.ua/portal/rating _journals.html).

8a docmosipHicmb suknadeHux ghakmie, yumam ma iHwux eidomocmel 8idnogidanbHicmb Hece agmop.

BameepdxeHutli do OpyKy BueHoro Padoro Xapkiecbkozo yHigsepcumemy logimpsiHux Cun
(npomokorn 8id 9 xoemHs 2013 poky Ne 14).

BareceHuti do ‘Tleperniky Haykosux ¢haxosux 8udaHb YKpaiHu, 8 IKUX MOXymb rybniKkysamucst
pesyrnbmamu ducepmaujitiHux pobim Ha 3006ymmsi Haykosux cmyrieHig OoKmopa i kKaHOudama Hayk”,
(mexHiuHi Hayku: nepesik Ne 1 gid 9.2.2000, Ne 114; 6ronemexb BAK YkpaiHu, Ne 11, 2009, Ne 124).

Csidouymeo rpo depxasHy peecmpauito KB Ne 9498 gid 13.01.2005 p.

© XapkiBcbkuit yHiBepcuTteT lMoBiTpsiHux Cun imeHi IBaHa Koxenyba




3MICT

HAYKOMETPUYHI AOCHNIAXEHHA

Kupsac B.A. HaykomeTpuueckas OLEHKAa pe3yabTaTOB HCCIENIOBATENbCKOW AEATEIbHOCTH YYEHBIX M KadecTBa Iie-
PHOIMIECKIX HAYTHBIX HBMAHIEIL .....evuiuieriniietet ittt eatetteeeue ettt et st taestet et es et ee ot eaeee s eates e et ese es et et st eue st st ene seenteneneaeenneane

3ATAlbHI MUTAHHA

Binvuyk B.M., T'pub I A., J3esepin LI., Bopobiiog O.B. MeToq BU3HAUCHHS HANPSIMIB CHPUSHHS ()OPMYBAHHIO IIijie-
CIIPSIMOBAHOI BJIACHOI IIOBEAIHKH PO3BUTKY MPOLECY () YHKIIIOHYBAHHS CKIATHOT CHCTEMH ...uvnverruenearenreneerereneeneieseaeseennenes

OBPOBKA IHOOPMALYT B CKNAOHUX TEXHIYHUX CUCTEMAX

bepbeys T.O. Cuntes 1 MOJCTIOBaHHSI aBTOMAaTHYHOI CUCTEMH KepyBaHHs 00’ €KTiB HA()TOra30B0i MPOMHUCIOBOCTI .....
I'yokoe J{.H., Tuxonoe M.B. CrucreMpl TUHAMHYECKOTO MO3HIIHOHUPOBAHUS CY/IOB KaK 3praTH4eCKUil MHCTPYMEHT I10-
BBIIICHUST 0€30TTACHOCTH MOPETITABAHEI ........evemverenrneereneneessesentesenstasesenteneeseateuestsse et sense saemessenssessentasesensensesensensesensessesenseseneene
Joney B.B., Kouybei C.M., fyenxo B.A., Kazanyes T.A., bposuenko B.B. Co3jaHue TMONEBOr0 CHEKTPAIBHOTO aria-
paTypHO-TIPOrPaMMHOT0 KOMIUIEKCA JUIs TTOACITYTHUKOBOH BalnAAIMU JUCTAHIIMOHHOTO HCCIEIOBAHUS PACTUTEIBHOCTH .
Heemapés A.H., Kyuep [.5., Mupanoea B.H. OneHka BepOATHOCTH ONIMOKM Hepenadn MH(OpMaruy AByMEpHBIMU
KBA3HOPTOTOHATBHBIMU CUTHATIAME ........vuvviureeemnusietereteateessestansteseseatat eseastanesesess seesemeseesesese st eussessasesesens suemesesssesssesunseesesenne
Hepeynos O.B., Kyy FO.B. KoM’ toTepr3oBaHa CHCTEMa BUXPOCTPYMOBOI'O HEPYHHIBHOI'O KOHTPOIIO
Kapnos B./[., [lempywenxo H.H., Kapnos [.B., I'onosun I.A. MeTox muarHOCTUKH (a3upOBAaHHON aHTEHHOH peIieT-
KU B TIOTIEBBIX YCITOBHX ...ucuveureutenetusensenensinsentnseasestseenseseatesseseae et eeseseeseoseseesessescotenseseatesseteseeseeteue se et euessene suenseneneensenenenecunnenne
Konowmiiiyes O.B., Kniseyv C.1, I[lempenxo O.C., Pyoenxo /I.B. bararopyHkuioHanbHa J1azepHa iH(opmariitHo-BuMi-
pIOBaTbHA CHCTEMA TSI ITOMITOHHOTO BUMPOOYBATBHOTO KOMIIIEKCY .....voviuterireueretereeeie et see e suese e sessessenessesnseasenmssesnennnne
Kpugenxo H.B., Kyuepyx C.M. MeTo IOBBIICHUS AMHAMUYECKON HAIE)KHOCTH WHBAPHAHTHBIX CUCTEM YIIPABJICHHS ...
Kpusenxo C.C., Koneanosa E.O., Jlykun B.B. ®unbrpainus n300paxeHHii ¢ HCMONIb30BaHHEM Mpeobpa3zoBanus Xaapa
B OTTOKAX ..ceeiietiieieiietie ettt ettt et es et ee et et oot et m e et R e e et ek es e e s e e s ae e eetea et e et et ettt et e n e sesseneesenaenee
Jlesmepos A.U., IInaxmeeg 11.A. ABTOMaTHASI MOAEID Y3118 CEHCOPHOM CETH ...c.uvuriuriuriieniiieereereeeiennenne et saesumsessaeseennens
Junnux H.@. VccnepoBaHue 3HEPreTHYECKUX CIIEKTPOB CIOXKHBIX ()a30-4aCTOTHO MOJYJIMPOBAHHBIX CUTHAJIOB .........
Mupownux M.A., 3ativenxo O.B. Ilpumenenue Gpunprpa Kanmana B MHOr030HI0BOM MUKPOBOJIHOBOM MYIBTHMETPE .
0600 1.1, Cmpenvhuyvkuti O.0., Auopycesuy B.A. CTpyKTypa Ta NMOKa3HUKH SKOCTI 00poOku iH(popmamii cucrem
CITOCTEPEIKECHHS TOBITPSTHOTO IIPOCTOPY ...vvvereneereauentererseessentesessentsesessessesessessnsensessmsesseseatessesestesessesessenseneseensesenseneessneenesesnen
IHesyos I'.B., Ayyyenrxo A.A., Kapnos [1.B., [uuyeun M.®., Tpogpumenro FO.B., Yepnssckuii O.F0., Bopyosa M.B.
PazBuTHe Teopuu oOHapYyKEeHUs paauoCUTHAIOB. OCHOBBI SHEPTETHIECKOT'O OOHAPYIKEHIIT «..coveuverneererneeeeneenienrenneeresneeneenes
Iepenenuyvin A.E., Onnepsee I1. Peanuzanns popMupoBaTens CHTHaNA Mpou3BONBHOH ¢opMer Ha Oaze IUIMC mis
TECTHPOBAHUS MYJIBTHYACTOTHOTO OHOUMIEJAHCHOTO AHATMUBATOPA «...ovuvvnrarneeriatreereneerstesennntesesesessssenmaesessesesenseseseneaseneseaeens
Hooopooicnax A.O., Jlezeza O.M., Ko3yo T.A. JlocniKeHHs CHCTEMH BU3HAYECHHS MiCIe3HaXO/KEHHS KOHTAaKTHOL
PEIKHL ..ttt ettt et ettt e et b e et eb et et e et et e et e eb ekt etk e eae e b £t ehe ekt ehe et e ehe et e et eaeeeeeeeaeee et sueee e nheeetenaeens
Honsxos AIL, Tanywax [1.0., Honsxoe I1.A., Kopomox /[.JI. Bu3Ha4UeHHS IUISIXY Ta 4acy pO3TOHY aBTOMOOLIIS, 110
MPAIIOE HA GI0/IMBEIIBHOMY TTAITHBI ....eveueeutetiuteteetit et statestesentestetesteaeete st eatetemtetestaseeteseaseseeaesseseeaessen e ses e s enbes e b esbesen st et enseseeene
Cuenaxoe K.C., Pyban U.B., Booonascko O.B., Ilasauii B.A. YHupuIupoBaHHBINX METON QUIBTPALH UMITYIbCHOTO
TTYMA HBOOPAMKEHIE .....veeveneeeintietiesiiieteetenteestessestesteeseeseesseseensesssnsenseenssaeansassensan s sse seeeseessensntense st ansaesensenseenssseansessessansesessenes
Xnamos C.B., Casanesuy B.E., be3xkposuwiii M.M., Coxosuxosa H.C. CUrHaIbHO-TPACKTOPHBIN METO]] OLICHKH Iapa-
METPOB OIU3KUX OOBEKTOB C MPOTSHKEHHBIM H300PKEHUEM HA CEPHH KATIPOB ...veuverrinrintereereertestensersesuessessessssseseesesneenseneas
Xyoos I'.B., XKyiixos /I.B., Ll{epouna P.II., Yibicos /].O. Ilpono3umii mono y10CKOHAJICHHS aJTOPUTMIB MEPBUHHOL
00poOku iH(popMalii y aBTOMaTH30BaHUX CUCTEMAX YNPaBIIiHHA panioTexHiuHuX Bilicbk [ToBiTpstHux Cun 36poitanx Cun
VYKpaiHU MIPH NOMIYKY 1 BUABICHHI MOBITPSHIX 00 EKTIB ..cuviuvirtiutiniirteeutenietienteetenteesenseetesesseeteneesbententeesesaestsesessaessensensessensens
Yyiiko M.M. MeTpoIoriYanii aHaii3 MPUCTPOIO I KOHTPOIIO CTYIICHS 3MOYYBAHOCTI TBEPINX TUI PiAMHOIO IPH Ka-
nuIsIpHii gedexrockomiil
Chumachenko A.V., Golub K.Y., Pustovar Y.I. Peculiarities of assessment of error and uncertainty at carrying out of
tests of objects of rocket and space technique on broadband random VIbration .........c....ceceeeeeveerieienieeienecinieie e
Hleneyp C.B. OnparroBanHs BUOIPOK BHIIaIKOBHX KYTiB 3 allpiOPHO HEBIOMOIO PO3IOILLY
Lmenvosa T.@., Cikipoa FO.B., [ocapapsade T.P. Mopeini po3BUTKY HOJILOTHOI CUTYAILil NPH NPUIHATTI pillleHHS
JIFOIUHOIO-OIEPATOPOM ACPOHABITAIIITHOT CHCTEMI .....eeveutineinteenteeestenteesestesttnsenseestaneensestensesensenseeseeneansessensessessessunsesseessensens

OBPOBKA IHOOPMALLIi B CKITAOHUX OPIAHI3ALIMHUX CUCTEMAX

Banenoa H.A. Meton ¢hopManu3aniy CEMaHTHIECKOTO CIIOBAPS HA OCHOBE (DYHKIIHH ....c.oveeevrueeuieinieieiniieneeneienieennn
Komeneney B.I'., Kpasyosa C.E. Meton onpeaencHus Tpya03aTpaT HHXEHEPHOTO Tpy/a CICIUAUCTOB CIyX)0 odec-
MEYCHHUST KAYeCTBA C HCTIONb30BAHIEM HEPAPXUUCCKU BIOKEHHBIX ITAOIOHHBIX ITPOLECCOB .....venrevrmiererereernerieerersesesreneenns
JIyk sasnenxo T.B. Po3B’s13aHHS 3aBIAHHS OIHKH CTAHY COLIaTBHO-CKOHOMITHOT CHCTEMH .....ueeueeeeneineenneneeaneeneeneenaennenne
THaenenxko M.A. AHanu3 METO/IOB PEIICHUS 33241 U3BJICUCHUS MHPOPMALIMH U3 TEKCTOB ....covoueeeerereieireneennnnes .
THonsxos /{.A. OG00LIICHHBIN aHATH3 MOJENICH CITIOBOOOPa30BaHKUs MOTHBHPOBAHHBIX HAPEUHH PYCCKOTO S3BIKA ..........
Packun JI.I'. Meton pemieHrs ONTUMHU3AMUOHHON 3a/la4d pachpeiesieHuss O0EBBIX CPENCTB ONEPUPYIOMNX TPYIITH-
POBOK B YCJIOBHAX HEAOCTATOUHON HHPYOPMALMHU O TIPOTHUBHIKE ......ouvvivenierenriaeenerenteneneseeeesesseseseeesesesessesesenseseaesessesesenesuenen

16

24

32

36

43
47

50

53
59

63
69
73
76
80
84
94
97

103

105

110

116

120

126
130

136

143

147
152
158
163

167




Cucmemu 0opooku ingpopmauii, 2013, eunyck 8 (115)

ISSN 1681-7710

YK 006.91:519.2

C.B. lllenryp

Hayionanenuii agiayitinuti ynieepcumem, Kuis

OMPALIIOBAHHA BUBIPOK BUNMAOKOBUX KYTIB
3 AMMPIOPHO HEBIAOMOI'O Po3noainy

3anpononosana memoouxa oyinIO8AHHA 6UDIPKOBUX KPY2OSUX XAPAKMEPUCTNUK A iX He8U3HAYeHOCmi 3a pe-
3YALIMAMAMU KYIMOBUX CNOCNEPENHCEHD 8 YMOBAX ANPIOPHO HEGIOOMO20 3aKOHY ix po3nodiny. Hasedeno pesyromamu
EKCNePUMEHMANLHUX OOCTIONCEHb OYIHIOBAHHA BUOIPKOBUX KPY20BUX CePeOHbOo20, MOOU MA MeOiaHU.

Kniouosi cnosa: eunaokoguti Kym, 6ubipKogi Kpy206i Xapakmepucmuky, HegusHavenicms, 6ymcmpen.

BcTyn

[ocTanoBka mpodjaemMu. Pe3ynbTaTé BUMIpIOBaH-
HS, Y BIIIOBIAHOCTI IO BUMOT HAIllOHAIBHHUX Ta MiDKHA-
ponHux crangaptis [1 — 2], MOBUHHI CYNIPOBOIXKYBATHCH
OLiHKaMH TOYHOCTi. OCHOBHMMHU BHOIpKOBHMHU KpPYyro-
BUMH XapaKTEPUCTHKAMH € CepeiHE, MOIa Ta MeliaHa.
SIK OLIIHKM TOYHOCTI BUKOPHUCTOBYIOTH PO3IIMPEHY HEBH-
3HaueHicTe U abo noBipumii iHTEpBaI A .

BubipkoBe KpyroBe cepelHe 3HAUEHHs O — Xapa-
KTEpHCTHKAa BUOIPKM BUNAJKOBUX KYTOBUX JIaHMX, ILO
BH3HA4Ya€ 00JIACTh HAWOIIbII IMOBIPHOTO 3HAYCHHS BU-
naakoBoro kyra (BK) [3]. Bona Bu3HauaeThes SK:

0= {arctg%Jr g{ 2—(signS)[1+ signC]}} , (D

n n
e C=12cosej, S:lZsinﬁj. )
n‘s '

BubGipkoBa kpyroBa meniaHa — MeAiaHHOMY KyTy
BIJINIOBIJIa€ TaKa TOYKA KOJIa, JiaMeTp Yepe3 sKYy JiTUTh
3HAYECHHS CTATUCTHKU HABIILJL.

BubipkoBa Moza — KyTy BiAIIOBiJja€ TOYKa Koja, B
OKOJIl SIKOT CITOCTEPIracThCcsi MaKCHMMallbHa KOHIIGHTpa-
115l 3HAYEHb CTATUCTHUKH.

JloBip4MM IHTEpBAJIOM pPE3y/IbTaTiB BUMIipPIOBAHHSI
BUIIAJKOBOIO KyTa € JIOBXXMHA HAalMEHIIOi Iyrd Kojia
OMHUYHOIO pajiyca, 0 BKIKYA€E HAHOIIBII JOCTOBI-
PHi 3HauUEeHHS i€l CTAaTUCTUKH [3].

TpamumiifHO PO3MONIN pe3yiabTaTy BHMipIOBAHHSI
BUIIaJIKOBOI BEJIMYMHMU, I'PYHTYIOUHCh Ha pe3yJIbTaTax
MOMEepPeHIX BUMIPIOBaHb, NPUHMAIOTh OJIM3BKUM IO
HOpManbHOro [3]. 3a HAsIBHOCTI TOCTATHHOI CTATUCTHKH
BUKOHYIOTh IEPEBIPKY Ha HOPMAJIBHICTH 32 OIHUM 3
BitoMux KputepiiB. Ilpore TpaguiiitHuii METox Mae€ psixa
00MEXEHb Y BUIIaJKaX, KOJIU:

a) BUMIpIOBaHA BEJIMYHMHA PO3IOIJICHA 32 aCHMET-
PUYHUM 3aKOHOM PO3IOJILTY IIiITBHOCTI HMOBIpHOCTI;

0) BuUMipIOBaHa BEJIMYMHA HE BIJINOBiJa€e oIKca-
HHUM 3aKOHaM PO3MO/LTY;

B) Ma€ MicCIle HeJJOCTATHS anpiopHa iHpopMaIlis mpo
HMOBIpHICHY MOJIEJIb BUITAJIKOBHX KyTOBUX BEJINYHH.

AHani3 mocaimkens i myoaikamiii. 3a yMOB HeBi-
JIOMOT'0 PO3IONLTYy HMOBIPHOCTI BUMIpIOBAaHMX BHIAJ-
KOBHMX KyTOBHX 3HAa4YCHb 1 HasBHOCTI CTATUCTUK oOMe-
KEHUX 00’€MIB, OILIHKY PO3MIMPEHOI HEBH3HAYEHOCTI
JUIsL KPYrOBOro cepenHboro Hanpsimy U

mean 1 JIOBIpUOi

fimoBipHOCTI Py;; MOXKHA BH3HAYMTH Ha OCHOBI BHKO-

afa

puctaHHs aHanora HepiBHOCTI UeOumena Ha kodi [3, 4]:

y(0)-6
2

P|sin >g <12,0<s<1,0<i2<1,(3)

2¢ 2¢
e L — KPyroa JMCIEpCis BHIAAKOBOrO Kyra (),

0<v<1; B — KpyroBe CepeJHe 3HAUCHHS KyTa, SKE

00paxoBYETbCS 3 TPUTOHOMETPUYHOI'O MOMEHTY IIep-

IIOr0 MOPSIKY BIJIHOCHO HYJIBOBOI'O HAmpsiMy TOOTO

0 = arg(t;) . HepiBnicTs (1) BUKOHYeTbCS IpH |"c1| >0.

Ii MoxkHa iHTeprpeTyBaTH TAaKUM YHMHOM: HMOBIpHICTH

(0)-0 v

> €& He MePCBUIIYE BEIHIHHY —

2¢

3a J0BUIBHOI (YHKII pO3MOIUTY BHIIAQJKOBOIO KyTa
v(o).

Hns dpopmyBanss U .., 3PYUHIIION € iHIIA (o-

R
moxii [sin

pMa 1€l HepiBHOCTI:

P |(\v(w)—§+n)mod2n—n‘>2arcsin 81\/g <

1 2
<—2,O<sl<\/:.
€] L

I3 popmynu (4) 3rigHo 3 (3) Maemo

Unean (0) = 2aresin 81\/g . (5)

JloBipumii iHTEpBal Uil KPYrOBOT'O CEPEIHbOTrO
HanpsiMy GOpMY€EThCS SIK:

0+ 2arcsin(a\/V_/2) . 6)

OOuuCneHHs AOBIPUOro iHTEPBALY UL KPYTOBOTO
CepeHbOr0 HAINpsIMY Ha OCHOBI OIMCAHOIO METOIY HE

“

noTpedye anpiopHoi iHpopMallii mpo WMOBIPHICHY MO-
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JIeTIb BUIIAJKOBOI KYTOBOI BEJIMYHUHH, 110 Ja€ HoMy Iie-
peBary HaJ TpaauiiitHuM metonoM. [Ipore, psia mpose-
JIEHHX EKCIIepHMEHTAIbHUX HOCITI/DKeHb IT0Ka3aB CTa-
O1IPHO 3aBHILEH] PE3YJIbTATH OOYMCIIEHHS 3HAYECHb J10-
BIpUOTO IHTEPBAITY, IO € HOro HEJJOMIKOM.

OcraHHI TpU AECATUIITTS HaOyBa€ IOIIMPEHHS
OyrcTpen-MeTo]; OmpalfoBaHHS Manux BHOIpok [5],
OCHOBHOIO II€PEBATOI0 SIKOTO € MOXKJIUBICTH CTATUCTHY-
HOTO OIPALIOBAHHS PE3yNbTAaTiB BUMIPIOBaHHS BHIIAJl-
KOBHX BEJIMYWH 32 HEBIJOMOTO 3aKOHY 1X pO3IOJTY Ta
(dbopMyBaHHS JOBIPYOro iHTEPBaY, IO HE 3aJIEKUTH Bil
LEHTPY PO3MOALTY Ta KOE]ILli€HTY TOKPHUTTS.

3aranpHa 3aa4a 0OpOOKH (HOPMYIIOETHCS HACTY-
nHUM 4yuHOM. Hexail 3a pe3ynabraTamMu BHMiprOBaHHS

oJIepKaHO BHOIPKY BHIAIKOBUX BEITUYUH

Xy = {xl,...,xj,...,xn} , Xx€(—oo, ). Tomi 3 BXimgHOI

BUOipKH GopMyIoTh psin obcsry B (B>>n) nonomixkanx
BUOIPOK TAaKOro * 0OCSry N IUISXOM BHITaJJKOBOI'O BH-
60py 3 MOBEpHEHHAM 3Ha4YeHb. J[J1s1 KOKHOI TOTTOMi>KHOT
BUOIPKH OLHIOIOTh BUOIPKOBE CEPEIHE Ta ONEPXKYIOThH
MacCHB HOro He3aJeXKHHX 3HA4YeHb 00csary B, skuit mo-
3BOJIIE MOOYAYBAaTH (YHKIIIO PO3MOALTY CEpPEeIHBOrO
3Ha4eHHs BX1HOI BuOipku X. 3a (yHKIi€0 po3noiny,
OoOuUMCAUBIIM TI MapamMeTpH, OL[HIOITh MaTeMaTHYHE
CIOZiBaHHA, HOro MOBipuYMil iHTEpBal Ta CTaHIApTHE
BiIXWICHHS TSt X.

Merta podoTH — pO3pOOUTH Ta EKCIIEPIMEHTAIEHO
JOCIIIZIUTH METOJIMKY OLIHIOBaHHS BMOIPKOBHX KpYro-
BUX XapaKTEPUCTHUK Ta X TOYHOCTI 32 BHOIpKaMH BHIIa-
JIKOBHX KYTIB, IIO HAJEXAaTh JI0 alpiOpHO HEBiJOMOTO
3aKOHY PO3MIOJIiIY, i3 3aCTOCYBaHHSIM OYTCTPEN-METOIy.

BupiweHHs 3apavi

CytHicTe MeTOQy OYTCTpen sl 3aa4 OI[iHIOBaH-
Hs BUOIDKOBUX KPYTOBHX CEpPEIHBOr0, MON, MEIiaHH

me
m(l+1 )m(1 )’( A _\,\
N\ e

Ta 1X HEBU3HAYCHOCTI MOJIATa€ y BUKOHAHHI HACTYITHHUX
eramis:
1. I3 BuxigHoi

©={0;...0...0, }

BUOIpKM BHIAJKOBHX KYTiB

¢dopmyeTbcss  HOBa  BHOIpKa

o) - {9'1,...93,...6;1} IUISIXOM TIePECTAaHOBKH 3 IIOBEp-

HEHHSM 31 30epeKeHHs 00csaTy BUOipku (puc. 1).

84...8i...8: —> Ouivkam

pim) — Ap(m)
— 41
91(1),..,,6}1),..,,6,3(1) — OujHka |m(11
6. ,Q(b),. .. 6P —> Oujnka m®
: 5 o) m, paj
B B B . (B) ,
6 ):---,91( ) .. 58— Oujuka poy Iy

n
Puc. 1. 300paxeHHs OyTCTpen-nporeaypu

2. s opeprkaHoi BUOIpKH ®(b) OL[IHIOETBCA KPY-

TOBe cepenHe, Mona abo Meiana m® (Big aHrI. mean,
mode, median).

3. ITynkTn 1-2 MOBTOPIOIOTHCS 3a/laHy KiJIBKICTh pa-
3iB B (B He menmte 1000), B pe3ynbraTi 4oro popmMyeTh-

co TaK 3BaHUI «OyTCTpem»-po3noiT
m(]),...,m(b),...,m(B) (puc. 2).
4. Cepenne 3HAYCHHS BHOIpKH

m(l),...,m(b),...,m(B) MPUAMAETHCS 32 OLIHKY HMOBIip-
HICHOI XapaKTepUCTHKH m JUIs BHOIPKM BHIIQJKOBHX

KyTiB ©®, a 1 CHUMETpHYHI NPOLECHTHII m{*D

mBD _ gk TpaHMIIl JOBIPYOro iHTEpBANY Li€i Xapak-
TEpUCTHUKH 13 33J]aHMM piBHEM J0BipH. 3Ha4yeHHs | po3-
PaxoBYIOTb SIK:

Ta

2
+
om\) Un
Mo
\ FAN
| m S m)

3im\2
6

Puc. 2. BinobpakenHs “Oyrcrpen”-po3noaily Ha OAMHUYHOMY KOJIi: @ — TOYKa PO3PUBY ILIKAJIN
He TIOTpaIlIsi€e B Jiana3oH BUOIPKH; O — TOYKA PO3PHUBY IIKAIH IOTPAIUILE B Jialla30H BUOIPKH

1 1
1_[5B(Pm—1)+ﬂ, (7

ne [] — mo3HaueHHs orepanii BUAITEHHS 1101 YaCTHHH
qHCIa.
3HAYCHHS CKJIAJIOBUX PO3IIMPCHOI HEBH3HAUYCHOC-

1i U, ta Uy, [6] m1s mocnimkyBanoi Kpyrosoi xapak-

TEPUCTUKH BiJIIOBIAIOTH JTOBXKMHAM JYT MIX TpaHH4-
HUMH  3HAYEHHSIMU

(B-D

BHOIpOK m{*D ,., M Ta

m,...,m , SIKi OOYHCITIOIOTH 332 (hOPMYIIOK BHOIPKO-
BOro KpyroBoro posmaxy W (1oBxuHa HalMeHIIOI Ty-
I'M KOJIa OAMHUYHOTO pajiycy, sika MICTUTh yci 3Ha4YeH-

Hi BUOIpKM Ta BU3HAYAETHCSA 13 BapialiifHOro psmy
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(ynopsiAKoBaHOI IO BEJIMYMHI MOCHIIZOBHOCTI BHOIpKO-
BUX 3HaueHb 0 <...<0,)):

T_] =9J~+1 —OJ , j=l,..., n-1, Tn =27t—9n +91,
W =2n-max{T,...T,}. (®)
5. ®OpMYIOTh PE3y/IbTAT BUMIPIOBAHHS SIK

((m—Ur_n)modZTt; (m+U;)mod2n),Péia. )

HaBenenuii anroputM Mma€e Ha3By HelapameTpuy-
HUH OyTtcrpen meron. Y poboti [7] HaBeneHi 3araibHi
BiJJOMOCTI PO 1€l MeTo/1, aje 0COOIMBOCTI HOro mpax-
TUYHOI peami3amii Ta pe3yabTaTd IOCITIKCHHS HOro
e()eKTUBHOCTI BiZICYTHI.

Leit pisHOBUA “PO3KPYTKH~ HAHUX, OTPUMAHHUX y
pe3yJIbTaTi CIOCTEPEXEHHS, AOIIIFHO BUKOPUCTOBYBA-
TH y BHIAJIKy OOMexeHOI ampiopHoi iHdopmamii mpo
MaTeMaTHYHY MOJIENb BHIAAKOBOI BEJIMYMHH — 338 YMO-
BU HEBIJIOMOT'O 3aKOHY PO3IOJLITY IMOBIPHOCTI KyTOBOI
BEJIMYMHU Ta y BUMAJKY MaJioro o0csry BHOIpKH BHIIa-
IKOBHX KyTiB. JlaHWH cmoci® peami3yeTbes NIIISTXOM
TeHepPYBAHHS PSTy MCEBIOBHITIAKOBUX HOMEPIB 1j,...,1,

3 BUKOPUCTAHHSAM piBHOMIipHOTrO po3noainy U[0,1]:
. +
11 = [nul + 1] 5
: (10)
. +
1, = [nu g+ 1] ,
aec Uj — 3HAYCHHS BI/IHa):[KOBO.l. BCJIMYMWHU 3 pO3HOI[iJ'[OM

U, a KBaJpaTHUMHU JTy)KKaMH{ [IO3Ha4EHa OIeparist BUi-
JICHHSI [[IJIOT YaCTHHY YKCIa, Ta GOpMYBaHHS BHOIPKU:

O =0y, 05050 | = {01,070, ). (11)

ITapameTpuuHuii MeTon OYyTCTpen 3acTOCOBYIOTH
0 JaHWX BHUMIpIOBAHHS, PO3IMOIUIEHHX 3a BiJOMUM
3aKOHOM PO3IIOJITY HMOBIPHOCTI.

Toni ans BxigHOI BUOIpKH ®={91,...,9j,...,9n}

OOYMCIIOIOTH OLIHKM IapaMeTpiB 3aKOHY pPO3MOAITY
HMOBIPHOCTI BIANOBIAHUX BUIAJIKOBUX KYTIB, Ta T'eHE-

PYIOTh HOBY BHOIpKY ol :{ei,...,eg,...,e’n} SIK peajti-

3aI1i10 32 1M 3aKOHOM.

MeToarKa OIIHIOBAaHHS BHOIPKOBOTO KPYrOBOTO
CepeIHbOr0 Ta HOro PO3MIMPEHOI HEBU3HAYCHOCTI LIS
BHOIpKH BHUITAJKOBHUX

KYTOBUX BCJIIMYHNH

0= {61,...,9j,...,6n} MOJISITAE Y HACTYITHOMY.

1. ns orpumaHoi y pe3ysbTaTi CHOCTEPEXKEHHS

BI/I6ipKI/I BUITIAIKOBUX KYTOBUX BCJIIMYHUH

0= {61,...,9j,...,6n} (puc. 3) obumcmroeTbess 2x1 Bek-
Top Zy=2z, 2x2 marpursg Uy=u Ta 2x2 Marpuns
Vo =V BIINOBIAHO 10 BUpa3iB [7]:

Z
zZ= s
Zy

(12)

n
zzzzyj/n, xj:cosej,
=l

uz[“n u12j, 13)
Uy Up

S 2 S 2
ne  up =y (xj—z) /m,  up=>(yj-z) /n,

=1 J=1

n
Uy =y = ) (X5 -2)(yj—22) /1.

=
[Vn Vlzj
V= ,
Va1 V22

ne vip = (B2 + )/ (1+B2),

vay = (t +B*ty) /(1+B?),

(14)

iz = vy :ﬁ(tl—tz)/(lJrBz)%,

t; = (B%uy; +2Bupy +u22)% / (1+52)% ,

ty = (uy; —2Buy, +[32u22)% /(1+[32)%,

B= (11 —up)/ Qupp) = | (uy; —up)? /(4u122)+1J;.

A

/2 0,

\/

31t/2
On

Puc. 3. I'padpiune BinoOpaskeHHs BUOIpKU
BUITaJIKOBUX KYTiB Ha OJIMHUYHOMY KOJTi

2. Ha mpyromy erami GpopMyeTbcsi psii HOBUX BH-
0ipox,  “po3kpydyeHux” i3  BXimHOI  BUOIpKH

Q= {91,...,9j,...,9n} BHIAJKOBUX KYTIiB. B 3amexHoCTi

BiJl HasBHOI ampiopHoi iH(opMmalii it 1boro obupa-
I0Th HemapaMeTpu4yHuil abo mapamMeTpudHUl pi3HOBUJ
OyTCTpen-MeTony.

VY BunanaKy, KOJIM PO3IOJUI BHIIAJKOBOI KyTOBOI
BEJIMYMHK HEBIJJOMHI, IPOTE BiJIOMO, IO BiH CUMETpPU-
YHUi, JTOLUIBHAM € J0JaTKOBE CHMETPYBaHHS NAaHUX,
sIKE TIOJISITA€ Y HACTYITHOMY:

— TeHepYyIOTb HOBHH DsAA NCEBIOBUIIAIKOBHX HO-
MepiB up,...,U;, 3 piBHOMipHOro posmoxiny U[0,1];
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— I KOXKHOrO j, j=1,...,n 1pu uj- <0,5 3HayeH-
Hs eij 3 (11) 3aMiHIOIOTH Ha 2§—Oij.
3. Jns

ol = {0]....0....

copmoBaHOT BUOIpKH
’ j—
Gn} OOYHUCIIIOITh BEKTOp 7y =Z 3

(12) ta 2x2 maTpumo Wy =w:

_[Wll lej
W= s
Wa1 W22

2 2
me wip =Bt +t)/ (1+p7),

Woy = (t +B7ty) /(1+ ),

(15)

Wiy =Wy =B —t2>/<1+52>%,

t; = (1+;32)% / (B*uy, +2Buy, +u22)% ,

t, =(1+[32)% /(uy; —2Buyy +B2u22)%,

B=(u, —uzz)/(zulz)—[(u11 —uy)? / (dud) +1]; .

4. Jlnst BUOipKH ol :{9{,...63,...9’“} obuucIIo-
I0Th 3HAYEHHS OLIHKH KPYrOBOTO CEPEAHBOr0 HAMPIMY

5(1) . 114 1bOoro 00YMCITIOIOTH MATPHLIEO

(CBJZZO"‘ wWWB (2 —2¢), (16)
S

Ji¢ BEIMYMHM Zj Ta 7y OOYMCIIEHi 1y BXiJHOI BUOIPKU
®, a zg Ta wg — A1 HOBOI chopMOBaHOI BUOIpKH

®(b) (Hanpuknaz, Ui mepiioi BUOipKU ®(1) g =17
Ta Wg =Wy ).

Enementu Cg Ta Sg Matpuui (17) oTpuMyroTs 3

C L C
(SB]=<cé+sé) 2[ Bj (18)
B SB

Ta BUKOPHUCTOBYIOTH SIK CHHYCHY Ta KOCHMHYCHY CKJIaZ10-

MepeTBOPEHHS

Bi BHUpa3y (2) Ui 0OYKCIEHHS KPYrOBOTO CEPEIHHOTO

HarnpsMy 6(1).

5. Ilyaktu 2 — 4 MOBTOPIOIOTH 3aJaHy KiNBKICTb
pasziB B. Uucno B mouineao obupaTtn He MeHure 1000.
OOunciieHl OIIHKM KPYrOBHX CEpEIOHIX 3HAueHb JUIs

yeix susipox ©") =67.....61....0,}, b=1B, dop-

MYIOTb DSt 6(1),...,§(b),...,§(B), o GyaeMo Ha3HBATH
“OyrcTpen”-posnoisnioM (puc. 2).

6. Ilnst copmosarioi suGipkn 01),..., 8%, . 5(P)
OLIIHIOIOTh KPYrOBE CEpEeIHE 3HAYEHHS 3a (HopMyIoro
(1). OOumcneHne 3HAYCHHS BIANOBiAae BHOIPKOBOMY

KPYTOBOMY CEPEHbOMY HANpPAMKY O BXinHOI BUGipKH

©={0;,...0},...0, .

b) 8B dopmyIoTh 110-

7. 3 Bubipku 5(1),...,6(
BipuMil iHTEpBaJ JJIsi KPYrOBOI'O CEPEIHLOr0 Hampsi-
MKy BHOIpKHM BUIAaJKOBUX KYTiB ® = {91,...,9j,...,6n} .
BuxopucroByroun ¢opmyny (8) nmuas oOuucieHHs
KPYroBOTO PO3Maxy CTATHCTHKH Pi3HHIb, BH3Haya-

o(®)

TOOTO €JIEMEHTH, IO YTBOPIOIOTh IYry HaiMEHIIOTro
po3Mipy, sika MiCTHTh BCi 3Ha4CHHs BHUOIpKH, BiJIIO-

10T KpaifHi emeMeHTH BHGipKH 6(1),...,§(b),...,

im0 8 i 8B ip-

BIJTHO i , Ta, 3aJaBIIUCh 3HAYCHHIM JOBIp

qoi iiMoBipHOCTI Py, , PO3paxoByroTh HOMEpH elle-
MeHTIB 32 (7).

Ha puc. 2 npoiarocTpoBaHO MOXIIMBI BapiaHTH PO-

. Al A(b =(B
3TallyBaHHs BHOIpKH 6( ),...,6( ),...,9( ) Ha OJMHHY-
HOMY KOJi: a — BHOipKa po3TalloBaHa TakK, IO TOYKa

po3puBy mkanu 0 (27:) HE TOTPAIUISE B Jiaria30H BUOi-

pKky; 6 — Touka po3puBy mkamu 0 (27[) MOTpaIuIsie B

Jiana3oH BUOIPKH.
Jlnst BUTAZKy, TPEACTABJICHOTO Ha puC. 2, a, Tpa-

HULSIMH JIOBIpYOTO IHTEpBally Ul KPYrOBOIO Cepe-

. a(1+1) =(B-1)
HBOI'O HANpsAMy € 3Ha4eHHS KyTiB 0 Ta 0 ,
BapialiiiHoro  psay

(B

MPEICTABICHOI Yy  BHUIISII

<. <3® BUGIpKH §(l),...,§(b),...,
I'paHM4Hi eneMeHTH a) ; g(B) NpeCTaBICHOI Y
BapiawiifHoOro pany

o®),..8

B . ..
,9( ) , B Iiamma3oH [KOi IMOTpaIrvisie ToYkKa

BUIIISAAL BHOIpKH

ol),..,
pO3pUBY UIKaIU 0(27t), po3TamioBaHi OJU3BKO 1 HE

OXOIUTIOIOTH 3HAYEHHA BUOIPKM Jyroro HalMeHIoi mo-
BXKHHH.

JIas BU3HAYEHHS EJIEMEHTIB, [0 BIiAMOBIAAIOTH
TPaHUIIM JOBIpUOrO iHTEPBAILY IS KPYrOBOTO Cepel-
HBOTO HANpSIMKy, HEOOXIZHO BH3HAYUTH HOPSIKOBI
HOMEpH, SIKMM BIAIOBIZAIOTh KpaiHi elneMeHTH BUOIp-
K{, Ta BU3HAYUTH €IEMEHTH, 110 3HAXOIAThCS Ha l+1
MO3UILIH BIJNOBITHO Yy HANpsMi HApOCTAHHS 3HAYEHb

. . =(1 -
KYTiB LIKaJ¥ Bifl €I1E€MEHTY 9( ) a y HampsMi iX 3MeH-

. =(B) :
LIeHHS BiJ eneMeHTy 0 /. IIpu oMy HEOOX1AHO Bpa-
XOBYBaTH MOXKJIMBICTh HOTPAIUITHHS TOYKH PO3PUBY

wkamt 0 (2m) B iHTepBamu [é(l),§(l+(l+l))} Ta

[5(13—(”1)), 5<B>} .

8. 3HaueHHA CKJIaZOBHUX posnmpeﬂo'l' HCBHU3HA4C-

+
Ta Umean

mean

JIIOKIOTh AK JOBXWHU Oy, MO0 OXOIUIIOIOTH BI/I6ipKI/I

Q(Hl),...,@(b),...,g Ta 6,...,§(b),...,6(3_l). 3HaueHHs
JIOBXKHMH JyT OOYHCIIOITH 32 (HOPMYIIO BHOIPKOBOTO
KpyroBoro posmaxy (8).

HOCTI KpyroBoro cepenaboro U obuwc-
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9. ®opMyIOTh PE3yIbTAT BUMIPIOBAHHS SK:
((6 U nean )mod 2m; ( 0+ Ul ean )mod 27t), Pssa-

3araJbHOBKMBAHHI MPUHIUI OOYMCICHHS OLIHKU
Monu [4] Bu3HAaueHWil Ha rpymnoBaHux JaHux. [Ipore
IUTs BUOIpOK o0csiroM n <~ 40 3HaueHb Ma€ Micle He-

JIOCTATHIH OOCST CTATUCTUKH Ul BUOOPY NPaBUIILHOTO
croco0y TpyIyBaHHSA NaHUX BHMIPIOBaHHS. 3 METOIO
3MEHIIEHHS METOAWYHOI MOXWUOKH MiJ 4Yac po30UTTS
JIAHUX CIIOCTEPE)KEHHSI OOMEXKEHOro o0csiry Ha iHTep-
BaJIM 3alpONOHOBAHO KOPUI'YBaTH PE3YNbTaTU TPYILy-
BaHHJ 13 3aCTOCYBaHHSIM HACTYITHOI METOJUKH.

1. dnsa pocmimxyBanoi BuOipku BK obcsrom n
OOYHUCIIOIOTH 3HAYECHHS BHOIPKOBOTO KPYroBOro po3ma-
xy W 3a(8).

2. Bu3HauaroTh NOYaTKOBUM KPOK po30OHUTTA AB;

HaWMEHIIIOT JOBXHUHU Ayru W , IO MICTUTH JIaHy BHOI-

PKy K AB; = —

w
Ay =——;

3. 30UIBIIYIOTH KPOK pPO3OUTTH 1
n—

pog= Y. pg, =W
n-2 n-3

OTPUMAaHO HEPIBHOMIPHHMII PO3MOALT AaHUX MO IHTEpBa-
JaM.

IIpn oGuucnenHi Mexnianu Ta ii goBip4oro iHTep-
BaJly JOLIJIBHO BPaXOBYBAaTH IMOMPABKY Yy BHUIAJKY, KO-
71 Bigomo, mo Bubipka BK HanexuTts 10 cUMeTpU4YHO-
ro posnoainy [7].

0 THX Tip, MOKH He Oyme

3TEHEPOBAHOI0 BUOIPKOIO, [0 HAJICKUTH IO HAMOTAHO-
. Alb
r0 HOPMAJBHOTO PO3MOALTY 3 MapaMeTpamMH = 6( )

(cepenHe 3HaUEHHS) Ta G = 1/ Jn (CKB).

Pe3ynbTaTtu
eKCcrnepuMeHTanbLHUX gocnigXeHb

OOunCIIOBATbHUN EKCIEPUMEHT 3 OIlHIOBaHHA
BUOIPKOBHX KPYrOBHX CEPEAHBOr0, MOIH, MEAIaHH Ta 1X
HEBM3HAYEHOCTI MPOBEJICHO 32 HACTYITHOIO METOIHMKOIO.

1. ®opmyBaHHS CUMETPUYHOI (ACUMETPHUYHOI) BH-
0ipku o06csirom N=100000 3Ha4eHb BUIIAIKOBHX KYTIB 3

nianasony [0, 27).

2. ®opmysanHs 3 BuOipku m.1 BUOIpok o0csry
n=10+100 3Ha4eHb.

3. OOuHCIICHHS YCePEIHCHHUX 3HAUCHh BUOIPKOBOIO
KPYroBOTO CEperHbOro, MOIM Ta MEZiaHH 3a pe3ylbTara-
Mmu 1000 excriepuMeHTIB 15t KO>KHOTo 00csiry Bubipku BK
3 BUKOPHCTaHHIM TPAIMIIHHOr0 METOJy Ta METoy OyTc-
TpeIL.

4. OGuuncneHHs 3Ha4eHb IPAaHMLb JOBIPYMX iHTEp-
BaJIiB ISl KPYrOBOTO CEPEIHBOrO HAIMPSIMY 3 BHKOPHC-
TaHHSIM MeTOIiB OyTcTper, YebumieBa Ta TpaauIiitHOTO
METOJy JUISL FayCCIBCHKHMX PO3IOALIIB.

5. TlpoBeneHHsI TMOPIBHSUIBHOTO aHAI3y METOIIB
(puc. 4).

Jns kokHOTO 00cAry BHOIpKM 3 Jiama3oHy
n=10+100 3HayeHp ekcrnepuMeHT moBTOpeHo 1000
pasiB Juisl MEpeBIpKM TOYHOCTI (IIPaBMIIBHOCTI Ta Hpe-
[U31MHOCTI) OIIIHOK, SIK OCHOBHHUX ITOKa3HHKIB SKOCTi

Jng nporo KOXHY “po3KpydeHy’  BHOIPKY
®(b)_ 0...00...0.) BK pesynbraty BuMmiptoBanHs 3a JCTY TOCT HCO
—{ Lsewss Oone n} CKIANAIOTh 3 JIOMIATKOBO  s-ns 15005
;go%(ZUmeanqu (Upesn + Usnean)s )/ 2Umeany,
e —p—
60 —— ——
J"‘”“,lr \2
40
20+ N //’ 1 T [* I
0- z

10 15 20 25 30 35 4iO 45 50 55 B0 65 70 75 80 85 90 95 160

O6csr subipkn, 1
Puc. 4. I'padiune BigoOpaXkeHHs 3SMEHILICHHS JOBXKUHH JIOBIPYOro iHTEpBAILY,
009K CIEHOr0 OYTCTPEN-METOAOM BiJTHOCHO TpamuIiifHOro MeTony (kpuBa 1) Ta merony UebumieBa (kpua 2)

[IpaBuNbHICTh OLIHIOBANACh SIK BIIXWIICHHS Yyce-
PEIHEHOT0 3HaYECHHS OJIEP)KAaHOI OLIHKM BiJl ICTHHHOTO

ésﬁ(«) (YMOBHO ICTHHHOTO — y BHIIAJKYy CKJIAJICHUX 3aKO-
HIB PO3IOALTY Te€HEPAIbHOI CYKYITHOCTI) 3Ha4E€HHS OLli-
HKH KPYroBOl XapaKTEepUCTHKH, L0 IPOLEHTHOMY CIIiB-
BIJTHOILIEHH] Ma€ BUTJIISI;

84 = O =04 -100% Ta 84 =

3no

—0;
—10_ A 100% . (19)
3no
[Ipenu3iiHicTh OILiHIOBaNACh MOPIBHSHHSAM ycepe-

JHCHUX 3HA4YCHb CTaHAApPTHUX BiIIXI/IJ'IeHL G A Ta

G ¢yp OLIHOK BHOIPKOBHX KPYrOBHX XapaKTEPHCTHK.

Jlns TecTyBaHHS METOIUKU K CHMETPUYHHIA 00-

panuii raycciBChKUH HaMOTaHHUH po3nozin

o0
2
(p(6)=1/2m| 1+2) p' cosi(6—p) |, 0<0<2m,
i=1
0<p<2m, 0<p<l1, ne p — KpyroBuil cepenHiii Ha-
mpsAM, p — JOBXHHA pe3ylbTylodoro BekTopa [8]) 3
rnapamMeTrpaMu 0=m, p=0,88 (G = 0,5) , @ SIK aCUMET-

puuHHMA — KOMOIHAIisl TPhOX po3noalIiB JlarHeBiHa-
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OopooKka inghopmauii 6 CKIAOHUX MEXHIUHUX cCUCmeMax

®imepa (p(0) =CsinBexp{kcos(0)}, 0<O<m, e C

ta k>0 — mapamerpu Macmrady) Ha KOJIi 3 mapamer-
pamu: I — k=7,5, ¢=0,3, n=40000; II — k=5,5, c=0,3,
n=20000; IIT — k=2, ¢=0,3, n=40000 [9].

Pe3ynpTaté mOCHiIKEHb OLIHOK CEPEeIHHOrO, MO-
A Ta MeJiaHu 3BeaeHl B Ta0m. 1.

Ta0mus 1
PesynbraTu qocmimKkeHb
n=10...20 n=20...100
:%i) 8Tp = 65 <0,5%
& Sow =G4
Q (051] A
g STp = 85 <1%
E | 6om —6 & Siw —6 i
522 "2 100,%=7..10—22.100,%=5...7
= 64 G4
S’rp = 65 <0,5%
G —6 &

g “® A 100,%
g S

=20-32 (Acum. po3IL.)

=35-41 (Crm. po3IL.)

Jlist ouiHkm eeKTHBHOCTI MeToxy OyTcTper, mo-
PIBHSIHO 3 TpagULiHHUM Ta METOJOM BHKOPHUCTaHHS
aHayora HepiBHOcTi UeOuiieBa Ha KOJIi, po3paxoBaHE
MPOLEHTHE CITIBBIJTHOLICHHS YCEPEIHEHUX 3a Pe3ybTa-
tamu 1000 excreprMeHTIB JOBXHH JIOBipYUX iHTEpBa-
niB, obuncnenux 3a Bubipkamu BK ob6esrom Big 10 mo
100 3nauens. OTpuMaHi pe3y/lbTaTH BUBEJCHO Ha Tpa-
ik, HaBeneHUH Ha puC. 4, Ie Y MPOICHTHOMY CIIiBBiJI-
HOIIEHHI BHPaXCHO 3MEHIICHHS JIOBXKHHH JIOBIPYOro
iHTepBaTy, OOYHCIEHOr0 OYyTCTPENn-MEeTOIOM BiHOCHO
TpaguuiitHoro merony (kpuBa 1) Ta «Merony Yebuie-
Ba» (KpuBa 2).

BucHoBKu

Po3pobneHo MeToAMKy OIiHIOBAaHHS BHUOIPKOBHX
KPYTOBHX CEpEeHbOTO, MOJAM, MEIiaHH Ta iX HEBHU3Ha-

YEHOCTI HAa OCHOBI 3aCTOCYBaHHs OYTCTpEI-METOMY.
IIpoBeneHO eKCIIEPUMEHTANIBHE JOCHIIKCHHS [T BHOI-
pok BumagkoBux KyTiB obcsrom 10...100 3HaYeHsb, 110
[0Ka3ajJ0 MOKPALICHHS NPEeIM3iHHOCTI OI[IHIOBaHHS
BHOipKoBoi kpyroBoi Mmoau Ha 20 — 40%, Meniann — Ha
5 — 10%. 3MeHIIEHHS NOBXHWHHU IOBIpPYOro iHTEpBaIy,
OOYMCIICHOI0 METO/IOM OyTCTpel BiJJHOCHO TpajMIliii-
HOT0, 3HAXOOUTHCA Yy Mexax Big 7% mo 18%; BimzHOCHO
Merony Yeoumesa — 35 — 80%.
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OBPABOTKA BbIEOPOK CITYYAWMHbIX YITIOB
n3 ANPMOPHO HEM3BECTHOIO PACNPEOENEHUA

C.B. llenryp

IIpeonooicena memoouka oyenusaHus 6blOOPOUHBIX KPY20BbIX XAPAKMEPUCTNUK U UX HEONPeOeleHHOCHU NO Pe3ylbmamam
VenogbIX HAOMOOeHUll 8 YCI08UAX ANPUOPHO Heu368eCmHO20 3aKoHA ux pacnpedenenus. Ilpugedenvl pe3ynomamul dKCHepuMeH-
MANBHBIX UCCTEO08AHULL OYEHUBANUS 8bIOOPOYHBIX KPY2OBbIX CPEOHE20, MOObL U MEOUAHDI.

Knioueswie cnoea: ciyuaiinbiii y2oi, 66100pouHbIE KPY208ble XAPAKMEPUCMUKU, HeonpeoeleHHOCMb, Oymcmpen.

PRIORY UNKNOWN DISTRIBUTION RANDOM CIRCLE
SAMPLE PROCESSING
S.V. Shengur
The technique of sample circular characteristics and their uncertainty estimation from priori unknown distribution is pro-

posed. Experimental researches results of sample circular mean, mode and median estimation are shown.
Keywords: Random circle, sample circular characteristics, uncertainty, bootstrap.
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