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AHHOTAIIUSA

Pabora nocpsiiieHa NpUMEHEHUIO CTATUCTUYECKUX METOIOB JJIs PELCHUS 3a]au aHaIu3a
PE3yJIbTaTOB PA3TUYHBIX TUIIOB UCTIBITAHUM, HAOIIOIEHUIN 1 SKCIIEPUMEHTOB HaJl YMHBIMU
Marepuasiamu. B crarbe MpUBOAUTCS ONMCAHUE METOJAMKHU U MOJYYEHHBIE PE3YIIbTATHI IPAMBIX
M3MEPEHH, 000CHOBBIBAETCS MPUMEHEHHE K HUM CTAaTUCTHYECKUX METOJIOB IS MTOJTyYEHUS
HOPMAaJIbHBIX PACIPEACICHUM, TTOCIIE YETO MPUBOIATCS PE3YJIbTATHI BBHIITOJIHEHHBIX PACUYETOB.
AHaIM3UpyeTCs MPUMEHUMOCTD UCIIOJIb30BAHHBIX METOJIOB JUISl PEIICHUS 3a/1a4 00pa0OoTKH
JIAaHHBIX SKCIIEPUMEHTOB, JI€JIA€TCS BBIBOJ] O NIEPCIIEKTUBAX UCIOJIb30BAHMS IIPEAIAraeMOro
METO/1a B 337ja4aX TaKOro THIIA.

BBenenue

AHanu3 pe3yabTaToB IKCIIEPUMEHTOB, HAOIIOACHUIN U UCTIBITAHUN SBJISIETCS] TIOCTOSIHHOM
3a/1a4eil BCSIKOro NMPUKJIAJAHOI0 HayyHoro uccienoBanus. OJITHAKO B XO/€ PEILIEHUS TaKuX 3a/1a4
3a4acTyl0 BO3HHMKaET npoliema aepuiuTa JOCTYIHBIX JaHHBIX HAOII0IeHUN Ui
HKCIIEPUMEHTOB JJIs1 IPOBEACHMS MOJTHOLEHHOTO aHAIN3a C UCIIO0JIb30BAHUEM OOIIETPUHATHIX
CTaTUCTUYECKUX U MAaTEMaTHUYECKUX UHCTPYMEHTOB (HalpuMep, TapMOHUUYECKOTO HIIN
dypbeaHanuza, BeHBIeT-peoOpa3oBaHuil U MHBIX). Takas cuTyalus MOKET BOZHUKHYTh
BCJIE/ICTBHE OTPAHMUYEHHOCTH HAOJI0IaTEIbHON MU SKCIIEPUMEHTAIbHOMN 0a3bl, JOPOrOBU3HBI
PacXoJHBIX MAaTEPHUAIIOB, TEXHUUECKON WJIM OPTaHNU3aLlMOHHON CII0KHOCTH IPOBEACHMUS
WCCJIENOBAHUN U Psiia APYTUX IPUYMH.

B pamMkax HacTosIero ncciaeaoBaHus MPeaIaracTcsl UCIOJIb30BaTh METOIbI CTATUCTUYECKOTO
MOJICIIUPOBAHUS JIsl 0OpabOTKH pe3yIbTaTOB MAJIBIX CEpUil HAOIOIEHNH U IKCIIEPUMEHTOB. B
KauyecTBE MpeAMETa UCCIIEI0BaHMs ObUIN BbIOpaHbI SKCIIEPUMEHTHI C YMHBIMU MaTepUaIaMHU:
NoJIMaMUAHOM 3eKkTpornpoBosieid MoHonutd AMPERETEX.

[lenwro uccneqoBaHus SABISETCS MPUMEHEHHE METOIOB CTATUCTUIECKOTO MOICTIUPOBAHUS B
3a/1auax MCCIICIOBAHUS YMHBIX MaTepuaioB. /s e€ nocTuxeHus ObUTH PEIICHBI CIeIYIONINe
3aJa49H:

1. HpOBC,Z[CHI/IC I/I3MepeHI/II71 (bI/IBI/I‘-ICCKI/IX U MCXaHUYCCKHUX MMapaMETPOB MOHOHHTGIZ;

2. TlepeBon pe3ynbTaToB U3MEpEHUN B IM(PPoBOIl PopMaT B COOTBETCTBUU C
OOIIECTTPUHATHIMU CTaHIAPTAMU;

3. Hcnonp3oBaHKe CpeCTB CTATUCTHYECKOTO MOJICITUPOBAHHS TS TIOTYICHUS
HOPMAaJIBHOTO PACIIPEAEIICHUS PE3YIbTaTOB U3MEPECHHUI;



4. AHanu3 BHIIOJIHEHHOTO UCCIIEA0BaHMs, ((OPMYITMPOBAHUE BHIBOJIOB 110 €T0 PE3YJIbTaTaM.

IlocTanoBka 3agaun

B paMkax BBIOJHEHHS HACTOSILEH MCCIIEI0BATENBCKOM paboThI OBLTH HCIIOIB30BAHbI
HECKOJIBKO JJa00paTOPHBIX 00Pa3LIOB MOJIMAMHIHON AJIEKTPONPOBOIAIICH MOHOHUTH
AMPERETEX. O6pa3iisl Obu1H pa3zieneHsl Ha OTPE3KH PaBHOH JUTMHBL, B MCCIETOBAaHUU
UCTIOJIB30BATIOCH JIECATh TAKUX OTPE3KOB. [lapaMeTpbl KayKA0ro U3 HUX ObLIH U3MEPEHBI 10
€IMHON METOJO0JIOTUH, COOTBETCTBYIOLIEH HHCTPYKIIUAM U PYKOBOACTBAM K CIEAYIOLIEMY
000pyI0BaHUIO:

1. DrexTpoHHBIN MITAaHTEHIMPKYIIb, HEpKaBetomlas ctanb, 3YBP HILII-1-100-0,01 100mm
34463-100, c npexenom gomyckaemoii morpenraocta 0,01 Mmm

2. YHuBepcaibHas pa3pbiBHas MamuHa Instron 34TM-10, mHEeBMaTHYECKHE 3aXBaThI
OOKOBOTrO AeHCTBUA

3. MUIIIH-10, repaommerp E6-13A

Hcnerranus u HN3MCPCHUS BBIIIOJHAINCH B CIICAYIOINUX YCIOBHUAX!

1. Usmepenus auamerpa 1 MeTpa HUTH 3JI€KTPOHHBIM IITAHTEHIUPKYJEM ¢ marom 10 cMm;
Temreparypa Bo3ayxa 24 + 2°C; armochepHoe naBieHue 765 MM pT. CT.

2. H3mepeHne MEXaHUYECKOM CTOMKOCTH HUTHU Ha pa3pblB YHUBEPCAIbHOU Pa3phIBHOM
mammHo#. ba3zoBas amuna 500 mm; ckopocTs 200 MM/MUH; IpeIBapUTENbHAS HATPYy3Ka —
0,91H (u3 pacueta 0,5 cH/tekc), remnepatypa 24 + 2°C; naBnenue 776 MM pT. CT.

3. H3mepenne MexaHHMUECKOW CTOMKOCTH HUTHU Ha Pa3pblB YHHUBEPCAILHOW Pa3phIBHOM
MarmmHOH. bazosas pmuHa 200 MM; ckopocTh 200 MM/MUH; TIpeIBapUTEIbHAS HArPy3Ka
paccuuthiBanach 0.5 cH/tekc; Temneparypa 24 + 2°C; naBnenue 765 MM pT. CT.

4. W3mepeHre MEXaHUYECKOW CTOMKOCTH HUTH Ha UCTUPAHHE TEPAOMMETPOM. YTOI
uctupanus 90°, ckopocts 50 06/MuH, Harpy3ka 20r, Temneparypa 24 + 2 °C; aT™. AaBil.
765 MM PT. CT., pacCTOsSTHUE MeX1y n1eKkTpogamMu 30 MM (MECTO UCTHUPAHUS)

Pe3ynprarsl uamepeHuii

Kaxnp1ii THI n3MepeHus npoBoauiics cepren u3 10 usmepeHuid, pe3yibTaTbl KOTOPBIX
3anuceIBaIKCh B (aitiel popmata JSSON, KOTOPEI ABIsSETCA OOIIETTPUHATHIM JJ11 COBPEMEHHBIX
HaYYHBIX UCCIIEIOBAaHUN B Pa3UYHBIX 00sacTsX. [lonyueHHble TaHHBIE OB UMIIOPTHPOBAHBI
u3 (aiinos B HEOOBIION 00paOOTUMK, HATMCAHHBIN Ha S3bIKe porpaMmupoBanus Python.
Pe3ynpTaThl n3MepeHnii peACTaBICHbI B BUE TPpa)UKOB, OTPAKAIONINX PACTIpeIcTICHIE
U3MEpSeMbIX BEJTMUYHMH 110 HOMepaM U3MepeHuit B cepuu (puc. 1-4):
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Hcnonbp30BaHuE CTATUCTUUCCKUX MCTOOJ0B

ITosy4eHHbIE B pe3yabTaTe H3MEPEHHIA H SKCIIEPUMEHTOB JaHHBIE OYEBUIHO HETOCTATOUHBI JIJIsI
NPUMEHEHHS K HUM OOMIETPUHATHIX METO/I0B aHaJIM3a BBU/IY HEIOCTATOYHOCTH HU3MEPEHH B
HUMEIOIIMXCST BBIOOPKax. JIJIsl HILTFOCTPAIMK 3TOr0 YTBEPIKACHHS TOMPOOYyEeM IIOCTPOUTH
BEPOSITHOCTHOE PacIpejieieHUe MOJTYYECHHBIX Pe3yIbTaTOB B HATJISIIHOM BHJIE C TIOMOIIIBIO
nuarpamum (puc. 5-8):
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[IpuBenEHHbIE TUarpaMMBbl HAaIJIAIHO WIUTFOCTPUPYIOT HECOOTBETCTBUE IOJIY4EHHBIX
pe3yabTaTOB TPEOOBAHUAM CTATUCTUYECKOIO aHaau3a. [ ucrpaBiieHus 3TOH CUTyaluu ObLUIO
MCIIOJIb30BAHO CTaTUCTHUYECKOE MOJEIUPOBAHUE € LENBIO MOTYYEHHS] HOPMAIBHOTO
pacripesiesieHUs] U3MepsieMO BeTMUMHBI, KOTOPOE MOKHO OYAET MCIOJIb30BaTh JUIs
JanpHeimero ananusza. Ha ocHoBaHMM NMOJTYYEHHBIX TaHHBIX U3MEPEHUH ObLIIN OIpeIesIeHbI
CJIEIYIOIINE apaMeTpsl Ul KaKIOU U3 CEpUil U3MEPEHUN:

1. MaremaTnueckoe OKUJIaHUE UL,
2. CpenHekBaJIpaTHYHOE OTKJIOHEHUE 0T,

3. Jlucmepcus pacrpeesieHus oo2;

BrienepeurciieHHbIE TapaMeTPhl TO3BOIMIIN OMPEAEIUTh HOPMAIBHOE paclpeieleHUue AJis
KOKIOU U3 CepHid NU3MEPEHUH C MIOMOIIBIO CIIeTYIOIIeH (HOpMyIThL:

e (352

C nmoMoI1bIo CpeCTB sA3bIKa nMporpammupoBanus Python, Bkitouast GHOIMOTEKH numpy u

flx) =

matplotlib, 3Hauenus pacrnpenenerus f(X) MOryT ObITh OTYYCHBI C 381aHHOM YACTOTON
JIUCKPETU3aIMH, 3aBEIOMO JOCTATOYHOM JIJIs MPOBEICHUS JaIbHEUIIEero ux aHaiausa. Tak, B
paMKax HacTosel paboThl ObUTH MOTYYEHBI CISAYIONINE TpadhUKu HOPMATBHOTO
pacrpeneneHus] U3MEPEHHBIX MTapaMeTpoB MOHOHUTH (pHc. 9-12):
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3aKIr0YeHne

[TomrydeHHBbIE pe3yIbTaThl OTHO3HAYHO JJEMOHCTPHPYIOT BO3MOXHOCTh 3 (HEKTUBHOTO
UCIIOJIb30BaHUSI METOJIOB CTATUCTUIECKOTO MOICTUPOBAHUS JIsl TIOTyYEHUSI HOPMAIBHOTO
pacmpeeneHust IPOU3BOIBHON U3MEPSEMON BEJTMUMHBI HA OCHOBAHUW OTPAHUYCHHOTO
KOJIMYECTBA PE3y/IbTATOB MPSIMBIX MM KOCBEHHBIX M3MepeHui. [lomydeHHbIe pe3yabTaThl MOTYT
B JAJIbHEHIIIEM HCIIOJIb30BAThCS IS IPUMEHEHHSI K HUM CYIIECTBYIOIIUX METOOB
CTaTUCTHYECKOTO aHAIIN3a, a TAK)KE NPEJICTABICHUS PE3Y/IbTaTOB UCCIICAOBAHUS B
obmenpuHAToM dopmare.

B xoze BeInoaHeHMs nccie10BaHus ObUIO MOKa3aHO, YTO METObI CTATUCTUYECKOTO
MOJICIIUPOBAHMS MOTYT IPUMEHSATHCA K Pe3y/IbTaTaM U3MEPEHUsT PU3NUECKUX U MEXaHUUECKUX
apaMeTpoB nosmaMugHou anexkTponposoasdeii MoHoHuTH AMPERETEX. [Tonyuenst
HOPMAJIbHBIE PACTIPEIEICHUS PE3YJIBTATOB U3MEPEHUS AUAMETPA HUTH, CUJIbI pa3pblBa HUTH,
neGopMaluy HUTH U PacTATMBAIOLIETO HalpsbKeHUs. B nanpHeleM 3T ke MeTobl MOT'yT
OBbITh IPUMEHEHBI K U3MEPEHHUIO UHBIX TapaMETPOB MOHOHUTEH, a TAK)KE MCII0JIb30BaThCS IS
aHaJIM3a pe3yJIbTaTOB U3MEPEHUN APYTUX TUIIOB YMHBIX MaTEPHAJIOB.

Bo3MOXxHBIM paciiupeHreM HaCTOALIETO UCCIEA0BAHUE SBIISETCS €ro 0000IIeHNE Ha cllydait
MHOTOMEPHOT'0 HOPMAJIbHOTO PaclpeleleHUsl, KOTOPOE MOXKET UCIIOJIb30BaThCS AJIsl IOCTPOEHHUS
pacnpeneseHnii napaMeTpoB, ONpeAeIEHHBIX Ha JIOCKOCTH WK B 00BEME.



