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AHHOTaUMA

PaboTa nocesLLeHa NPUMEHEHUIO CTaTUCTUYECKMX METOLOB A/1A pelleHnA 3a4a4 aHaM3a pesynbTaTos
pa3NIMYHbIX TUMOB UCMbITaHWUN, HAbAIOAEHUI U SKCNEPUMEHTOB HaZ, YMHbIMM MaTepmnanamu. B ctatbe
NPUBOAMTCA ONUCaHME METOLMKM U NONYYEHHbIE PE3yNbTaTbl NMPAMbIX U3MePEHMI, 060CHOBbIBaETCA
NPUMEHEHME K HUM CTaTUCTUYECKUX METOLOB A5 NOYYEHUA HOPMa/bHbIX pacnpeaeneHuii, nocne
Yyero NPMBOAATCA PE3YIbTATbl BbIMOJHEHHbIX PAaCYETOB. AHANN3UPYETCA NPUMEHUMOCTb
MCMNO/Ib30BaHHbIX METOLOB AN1A peleHna 3a4a4 06paboTKM AaHHbIX IKCMNEPUMEHTOB, AeNaeTca BbIBOA, O
nepcneKkTUBax UCMob30BaHUA Npea/iaraeMoro MeToAa B 3aZ1a4ax Takoro Tmna.

BeeneHue

AHann3 pesynbTaToB IKCNEPUMEHTOB, HABAOAEHMIA M UCTbITAHUI ABNAETCA NOCTOSHHOM 33434eM
BCAKOIO MPUKNALHOIO Hay4HOro nccnenosaHma. OL4HaKO B XO4e pelleHns TakMX 3a4a4 3a4acTyto
BO3HMKaET Npobnema gepuumTa 4OCTYMNHbIX AaHHbIX HABNOAEHNA NN SKCMEPUMEHTOB AN
npoBeseHMA NOJIHOLEHHOIO aHa/IM3a C UCNO/Ib30BaHMEM OBLENPUHATBIX CTaTUCTUYECKUX U
MaTeMaTMUYECKUX MHCTPYMEHTOB (Hanpumep, rapMmoHuYeckoro unm ®ypbeaHanmsa, BeMBneT-
npeobpa3oBaHuMii U UHbIX). TaKan cUTyauma MOXKET BOSHUKHYTb BC/IEACTBUE OrPaHUYEHHOCTH
Habto4aTeNbHOM UM SKCNEPUMEHTA/IbHOM 6a3bl, OPOTrOBU3HbI PACXOAHbIX MATEPMANOB, TEXHUYECKOM
WU OPraHM3aLMOHHOM CNOXHOCTU NPOBEAEHNA UCCNEA0BaHUI U psaaa APYrMX NPUYKH. B pamKax
HACTOALLEro MCCNef0BaHMA NpeasiaraeTca MCNob30BaTb METOAbI CTaTUCTUYECKOrO MOAEIMPOBaAHUA ANA
06paboTKM pe3ynbTaToB MasiblX CEPUI HabtOAEHWUI M 3KCNepMMEHTOB. B KauecTBe npeameTa
nccnefoBaHUA 661K BblBpaHbl SKCNEPUMEHTbI C YMHBIMW MaTepuanamn: NnonamuaHom
anekTponposoasuien moHoHnTM AMPERETEX. Llenbto nccneposaHua anaeTca npuMeHeHne MeTo40B
CTaTUCTUYECKOro MOAENNPOBaHMSA B 3a4a4axX UCCNEA0BaAHUA YMHbIX MaTepnanos. [na eé 4oCTUKeHMUA
6b1K peLleHbl ceaytolne 3aaauu:

1. MpoBegeHWe M3MePEHNN GUINYECKUX M MEXAHUYECKUX NapaMeTPOB MOHOHMUTEN;

2. MepeBog, pe3ynbTaToB U3MEpPEHUI B LMppoBoi GopmaT B COOTBETCTBUMN C OOLLENPUHATLIMM
cTaHZapTamu;

3. Mcnonb3oBaHWe CpeacTB CTAaTUCTUYECKOTO MOAE/IMPOBAHMA 414 NOYYEHUA HOPMA/IbHOTO
pacnpeaeneHus pesynbTaToB U3MepPeHui;

4. AHaNM3 BbINOJHEHHOTO NCCNea0BaHMUA, d)opmynMpOBaHme BbIBOAOB MO €ro pe3yabratam.

Pe3ynbTaTbl U3MepeHumn

Kaxablii TN nsmepeHusa nposoansca cepveit n3 10 usmepeHuid, pesyibTaTbl KOTOPbIX 3aNUCbIBAINCG B
daiinbl popmata JSON, KOTOPLIN ABAAETCA OBLWLENPUHATLIM A1 COBPEMEHHbIX HayYHbIX NCCNeA0BaHUIA
B Pa3/IMYHbIX 06nacTax. MNonyyeHHble AaHHble BblIM UMNOPTUPOBaHbI U3 $hainoB B HEH6ObLIOK
06paboTUMK, HANUCAHHBIN Ha A3bIKe NPorpammMpoBaHmua Python. PesynbTaTbl usmepeHuii
npeacTaBneHbl B BUAE rpadMKoB, OTParKaloLmMX pacnpeseneHne n3mepaemblX BEANYMH N0 HoMepam
nsmepeHuii B cepum (puc. 1-4):



B2NM4YWHa

B2NM4YWHa

110 4

100

90

80 4

70 4

60

2 4 5]
IKCNERPEMEHT

35

50 +

45

40

35

30 +

25

20 -

2 4 5]
IKCNERPEMEHT




10

4.5

4.0

T T
L1 =
m m

EHURMLIZE

2.5

2.0 1

IKCNERPEMEHT

10

_“_.________._M.Qm__‘.._m_____ 03-1ro

Cuna pa3pylueHus



Mcnonb3oBaHMe CTaTUCTUYECKUX MEeTOA0B

MonyyeHHble B pe3ynbTaTe USMEePEHUn U IKCNEPUMEHTOB AaHHble O4EBUAHO HELOCTATOYHbI ANS
NMPMMEHEHMA K HUM 0BLLLENPUHATLIX METOA0B aHaAn3a BBUAY HEAOCTaTOYHOCTU USMEPEHUIA B
nmetowmxcs BbibopKax. [1na MANCTPaLMM 3TOTO YTBEPKAEHNA Nonpobyem NOCTPOUTL BEPOATHOCTHOE
pacnpegeneHue NnoslyyeHHbIX PesybTaToB B HarA4HOM BUAE C MOMOLLbIO Anarpamm (puc. 5-8)
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MpnBeaEHHbIE AMArpaMmmbl HArNALHO UANKOCTPUPYIOT HECOOTBETCTBUE NOJYYEHHbIX Pe3y/IbTaTOB
TpeboBaHMAM CTAaTUCTUYECKOro aHanunsa. s ucnpasneHna sTol cutyaumm bbl1o NCnosb3oBaHO
CTaTUCTUYECKOE MOAEIMPOBAHME C LeNIbio NOAYYEHUA HOPMAJIbHOTO pacnpeaeneHma N3Mepaemoi
BE/IMYMHbI, KOTOPOE MOXHO ByAeT MCnonb30BaTh A1 Aa/IbHENLWEro aHanAn3a. Ha ocHoBaHUK
NOMIYYEHHbIX AAaHHbIX U3MEPEHUI Bbln ONpeseneHbl caeayowme napameTpbl 41A KaxK4A0N U3 cepuii
nsmepeHuii: 1. MatemaTuyeckoe oxkmaanue uu; 2. CpegHeKBaLpPaTUHHOE OTKIOHEHUE 0T; 3.
Aucnepcna pacnpegenenua co2;

C nomoLbio cpeacTs A3blka NporpammupoBaHua Python, Bkatoyana 6ubanotekn numpy n matplotlib,
3HauyeHus pacnpegeneHuna f(x) moryT 6biTb NOyYeHbI C 3343aHHOM YacTOTOM AUCKPETM3aLUUM, 3aBEA0MO
[A0CTaTOYHOMN ANs NPOBeAEHMA Aa/IbHENLLEro UX aHanu3a. TaK, B pamMKax HacTosLel paboTbl bbian
NnosyyYeHbl creaytouwme rpadpruku HopMaabHOIO pacnpeneneHna N3MePEHHbIX MapaMeTPoB MOHOHUTHU
(pnc. 9-12):

3aka4yeHue

MonyyeHHble pe3ynbTaTbl 0AHO3HAYHO AEMOHCTPUPYIOT BO3SMOXHOCTb 3PPEeKTUBHOIO MCNob3oBaHMA
MeTOA0B CTaTUCTMUYECKOro MoAeIMPOBaHNA A1A NOAYyYeHUA HOPMabHOro pacnpeaeneHun
NPOW3BOJIbHOW M3MePAEMOI BEZIMYNHBI HA OCHOBAHMM OFPaHUYEHHOIO KONMYeCcTBa pe3y/ibTaToB
NPAMbIX UM KOCBEHHbIX M3MepeHuii. MonyyeHHble pe3yabTaTbl MOTYT B Aa/ibHEWLEM MCMNO/1b30BaTbCA
ONA NTPUMEHEHUA K HUM CYLLLeCTBYIOLLMX METOA0B CTaTUCTUYECKOro aHanu3a, a TakKe npeacrtaBneHumn
pe3ynbTaToB UCCef0BaHUA B obwenpuHATOM dopmaTe. B xoae BbINOSHEHUA nccneaosaHma bbii1o
NMOKa3aHo, YTO MeToAbl CTaTUCTUYECKOrO MOAEIMPOBAHUA MOTYT NPUMEHATLCA K pe3yibTaTam
n3mepeHma GU3NYECKMX N MEXAHNYECKMX NapamMeTpoB NoINaMULHON 31eKTPONPOBOAALLENA MOHOHUTH
AMPERETEX. NMony4eHbl HOpmasibHble pacnpeneneHnsa pesyibTaToB U3MEPEeHUA AMuameTpa HUTU, CUAbI
pa3pbiBa HUTU, AedOpPMaLUN HUTU U PACTATMBAIOLLErO HanNpAaXKeHuA. B ganbHelwem 371 e meTobl
MOTYT 6bITb MPUMEHEHbI K U3MEPEHMUIO MHbIX NaPaMeTPOB MOHOHUTEN, A TaKXKe MCMNO/Ib30BaTbCA ANA
aHanuM3a pesynbTaToB UIMEPEHUI APYTUX TUNOB YMHbIX MaTePUanoB. BO3MOXKHbIM paclumpeHnem
HaCTOALLEro Uccef0BaHNE ABNAETCA ero 0606LWeHNe Ha C/lyYait MHOrOMEPHOro HOPMasibHOMO
pacnpegeneHus, KOTOPOE MOXET UCNO0/b30BaTbCA A/1A NOCTPOEHUA pacnpenesieHnii NapameTpos,
onpeaenéHHbIX Ha NN0CKOCTU UK B 06 bEME
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