CraTucTHyeckoe MOACIMPOBAHUC B 3a/Jla4aX HUCCIICAOBAHUA
YMHBIX MaTCpHaJIOB

AHHOTAIIUSA

PaboTa nocesWeHa NPUMEHEHWNIO CTAaTUCTUYECKMX METOA0B ANA PELLEHMA 3a4aY
aHanu3a pesybTaToB Pa3/IMYHbIX TUMOB UCMbITAHUIN, HABAOAEHUN U
9KCNEePUMEHTOB HaZ YMHbIMW MaTepuanamu. B ctaTbe NnpuBoAMTCA ONUCaHME
METOAMKU N MOJIYYEHHbIE Pe3ybTaTbl MPAMbIX U3MepPeHUin, 060CHOBbIBAETCA
NPUMEHEHME K HUM CTaTUCTUYECKUX METO0B AN NONYYEHUA HOPMAbHbIX
pacnpeaeneHuit, Nocsie Yero NPUBOAATCSA Pe3y/bTaTbl BbIMO/IHEHHbIX PACYETOB.
AHanM3npyeTca NPUMEHUMOCTb UCNO/Ib30BaHHbIX METOA0B A/1A pelleHma 3a4au
06paboTKMN AaHHbIX SKCNEPUMEHTOB, AE€NAETCA BbIBOA O NEPCNeKTUBaX
MCNO/Ib30BaHUA NpeasaraeMoro MetToa B 3aJa4ax Takoro Tmna.

BBenenue

AHanu3 pe3yabTaTOB KCIEPUMEHTOB, HAOIIOICHUN U UCTIBITAHUM SIBIISICTCS
MOCTOSIHHOM 3aJ1aueil BCAKOTO MPUKIIATHOTO HAy4YHOTo uccienaoBanus. OJIHAKO B
XOJI¢ PEIICHMsI TAKUX 33724 3a9aCTyI0 BOZHHKAET IpodiemMa aeuiuTa T0CTYIMHBIX
JTAHHBIX HAOIIOJACHUHN WK SKCTIEPUMEHTOB ISl POBEICHUS TTOJIHOIIEHHOTO
aHaJIHM3a C UCTIOJb30BaHUEM OOIIECTIPHHSITHIX CTATHCTHYCCKUX U MaTEeMAaTHIECKHIX
WHCTPYMEHTOB (HampuMmep, rapMOHUYecKoro uiu dypreanannsa, BEeUBIIET-
npeoOpa3zoBaHuii U UHBIX). Takas cuTyarusi MOKET BOSHHUKHYTH BCJICICTBHUE
OTPaHUYCHHOCTH HAOJIFOIATEIbHON MM SKCTICPUMEHTAIBHON 0a3bl, TOPOTOBU3HEI
PacCXOJHBIX MAaTEPUAJIOB, TEXHUYECKOU UITU OPTaHU3AIMOHHOM CII0KHOCTH
MIPOBEICHMSI KCCIICIOBAHUH U psiia IPYTUX MPUYIUH. B pamkax HacTosero
WCCJICIOBAHMSI PEJIaraeTCs NCIIOIh30BaTh METOAbI CTATUCTHIECKOTO
MOJICTUPOBAHUS 11 00paOOTKM PE3yJIbTaTOB MAJIBIX CEpUil HAOIOICHUI 1
HKCIIEPUMEHTOB. B kadecTBe mpeameTa ucciie10Banus ObLTA BEIOPAHbI
HKCIIEPUMEHTHI C YMHBIMU MaTEpHAIAMU: TIOJTUAMUIHON SJIEKTPOIIPOBOISIICH
MoHountd AMPERETEX.

[{enb: HAyYUTHCS PACTATUBATH HUTKH HA CIICIIMAILHOM 00opyaoBaHuu. J{ms eé
JIOCTUKEHUSI OBLITN PEIICHBI CISTYIONINE 3a0a4Hu:

1. IlpoBenenne u3MepeHn X AMaMETPa;

2. IlepeBon pe3yabTaTOB U3MEPEHUI B IU(PPOBOI (hopMaT B COOTBETCTBUH C
OOIIETPUHATHIMH CTaHIaPTaAMU;

3. Mcnonb30BaHue CPEACTB CTATUCTHYECKOTO MOJAEIMPOBAHUS ISl TOJTyYEHHUS
HOPMAaJIbHOT'O PACTIPEAEIIEHUS PE3YIbTATOB U3MEPEHMUI];



4. AHanu3 BBIMOJHEHHOTO UCCIeA0BaHus, GOPMYIMPOBAHUE BHIBOJIOB 110 €0
pe3yJbTaTaM.

[locTanoBka 3amaun

B pamkax BbITIOJTHEHUS HACTOSIIICH UCCIIEeI0BATENIbCKON pabOThI ObLIH
HCIIOJIb30BaHbl HECKOJIBKO JTA00PATOPHBIX 00Pa3IoB MOJUAMUTHON
anextponpoBoasiiert MoHoHUTH AMPERETEX. OGpa3iisl Obin pa3eiaeHbl Ha
OTPE3KH PABHOM JUIMHBI, B UCCIEAOBAHUU MCIOJIB30BATIOCH AECATh TAKUX
oTpe3koB. [lapameTpsl KaXa0ro U3 HUX OBUIM U3MEPEHBI 110 €AMHON METOI0JI0THH,
COOTBETCTBYIOIIEN HHCTPYKIMSAM U PYKOBOJCTBAM K CIEAYIOLIEMY
000pYIOBaHUIO:

1. DIIEeKTPOHHBIN MTAHTCHITUPKYJIb, Hep)KaBeromas ctaib, 3YBP HIII]-1-100-0,01
100mmMm 34463-100, ¢ npeaenom gomyckaemoit norpemrHoctu 0,01 MM

2. YHuBepcanbHas paspbiBHas mamunHa Instron 34TM-10, mHeBMaTrueckue
3axXBaThl OOKOBOTO JICHCTBHUSI

3. UIH-10, repaommeTp E6-13A

HcnipiTaHust 1 U3MEPEHUS BBIOJIHSIMCH B CIIETYIOIIMNX
YCIIOBUSAX:

1. U3mepenus nuamerpa | MeTpa HUTH JIEKTPOHHBIM IITAHTEHIUPKYJIEM C [IArOM
10 cMm; TemniepaTtypa Bozayxa 24 + 20 C; atmocdepHoe naBieHue 765 MM prT. CT.

2. I3MepeHne MexaHn4eCKOM CTOMKOCTH HUTH Ha Pa3pblB YHUBEPCAIbHOU
pa3pbiBHOU MarmHOM. bazoBas qiuHa 500 MmMm; ckopocth 200 MM/MUH;
npenBapurensHas Harpy3ka — 0,91H (u3 pacuera 0,5 cH/tekc), remneparypa 24 +
20 C; naBnenue 776 MM pT. CT.

3. I3MepeHne MexaHU4eCKOW CTOMKOCTH HUTH Ha pa3pbiB YHUBEPCAIbHON
pa3pbiBHOM MatHOM. bazoBas qiuHa 200 mM; ckopocth 200 MM/MUH;
npeaBapuTenbHas Harpy3ka paccuntbiBaiack 0.5 cH/Tekc; remneparypa 24 + 20
C; naBnenue 765 MM pT. CT.

Pesynbratel u3aMepeHuin

Kaxaplii TUI n3Mepenus npoBoauiics cepueit u3 10 uaMepenuii, pe3yabTarsl
KOTOPBIX 3aITUCHIBATHCH B (aiiibl popmaTta JSON, KOTOPHIH SBISETCS
OOILIETIPUHSITHIM JIJI1 COBPEMEHHBIX HaYYHBIX MUCCIICIOBAaHUHN B PA3IMUHbBIX
obnactsx. [Tomy4yeHnnsie naHHbIe OBUTH KMIIOPTUPOBAHBI U3 (PailioB B HEOOIBIIION
00paboTUYMK, HANTMCAHHBIN Ha sI3bIKe TporpammupoBanus Python. Pe3ynbrarsl
WU3MEPEHUI MPEACTABICHBI B BUJIE TPA(PUKOB, OTPAKAIOIIUX pACIIpEICIICHNE
U3MepSeMbIX BEJIMYHMH 110 HOMEpaM u3MepeHuit B cepun (puc. 1-4):
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HMcnonp30BaHue CTaTUCTUYECKUX MCTOJ0B

[Tomy4ueHHbIE B pe3ynbTaTe H3MEPEHUMN U SKCIIEPUMEHTOB JIaHHBIE OYEBU]THO
HEJI0OCTATOYHBI JUIsl IPUMEHEHUS K HUM OOIIECIPUHSITHIX METOJIOB aHATN3a BBULY
HEJOCTATOYHOCTH M3MEPEHHI B UMEIOIIMXCS BBIOOpKax. [[s miumrocTpaunu 3Toro
YTBEPKJICHUSI TOMTPOOYEM MTOCTPOUTH BEPOSITHOCTHOE pacIipeiesieHHe
TIOJYYCHHBIX PE3yJIbTaTOB B HATJISIZTHOM BHJIC C TIOMOIIBIO AUarpamm (puc. 5-8):
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[IpuBenénHbIe TUarpaMMbl HAIJISITHO WLTFOCTPUPYIOT HECOOTBETCTBHE
MOJIYYEHHBIX PE3yJbTaTOB TPEOOBAHUSIM CTATUCTUYECKOTO aHanu3a. s
UCIPABIICHUS 3TON CUTYyaIMH ObLIO UCIIOJIb30BAHO CTATUCTUYECKOE
MOJICJIMPOBAHUE C LIEJIbIO MOQIIydeHUs] HOPMAJILHOTO pacpeeIeHUs U3MepseMOoit



BEJIMYMHBI, KOTOPOE MOXHO OyAET UCIOIb30BaTh s AajibHeIero ananusa. Ha
OCHOBAHMH TIOJYYCHHBIX TAHHBIX H3MEPEHUI OBLITN OMPEICIICHBI CIICTYIONTHE
MapaMeTpPsl IS KaXI0U U3 CEPU U3MEPECHUN:

1. Marematudeckoe OXHUIaHUE U;
2. CpeTHEKBaApaTUYHOE OTKIIOHEHUE O
3. ducnepcwus pacripeaeienus o2,

BrlmenepeurcieHHbIe MapaMeTphl MO3BOJIWIH OMPEAEIUTh HOPMAJIbHOE
pacnpenesneHue I KaxJI0M U3 CEpUil U3MEPEHUN C TOMOIIBIO CIEAYIOMIEHT

bopMyIIBL:

1 1 x — uy2
= en(-HE)
C nomouibIo CpeACTB sI3bIka nporpammupoBanus Python, Bkitouas Onbnuorexu
numpy u matplotlib, 3Hauenus pacrpenenenus f(X) MOryT ObITh ITOTYYEHBI C
3a/IaHHOM 4aCTOTOM NUCKPETU3ALMH, 3aBEIOMO TOCTATOYHOM JJIs TPOBEACHUS
JanbHeiero ux aHanu3a. Tak, B paMkax HacTosIIenl padoThl ObUIH MOTYYEHBI
cienyrolye rpaguku HOpMaJIbHOTO pacipeieIeHUs] U3BMEPEHHBIX TapaMeTpOB
MOHOHHTH (pHC. 9-12):
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3aKJIrOuYeHUE

[TonyueHHbI€ pe3yabTaThl OAHO3HAYHO JAEMOHCTPUPYIOT BOZMOKHOCTD

3¢ (HEKTUBHOTO UCIOJIB30BAHUS METOI0B CTATUCTUYECKOTO MOACIIUPOBAHUS JJISI
MOJTYYEHUs] HOPMAJIBHOTO paclpeiesICHHs] TPOU3BOJILHON U3MEPSIEMON BEIMUMHbI
Ha OCHOBAHHMM OTPAaHUYEHHOT'O KOJIMUECTBA PE3YJIbTATOB MPSMbIX I KOCBEHHBIX
n3mepeHuid. [loaydeHHbie pe3yabTaThl MOTYT B TAJIbHEHIIIEM UCIIOIb30BAThCA IS
MPUMEHEHUS K HUM CYIIIECTBYIOUIUX METOJ0B CTATUCTUUECKOTO aHaJln3a, a TaKkKe
MPEICTABIICHUS PE3YJIbTATOB MCCIIEIOBAHUS B OOIIETIPUHATOM (opmare.

B xo7e BbITIOJIHEHUS UCCIIeIOBaHUS OBLIIO MOKA3aHO, YTO METO/IbI
CTaTUCTUYECKOTO MOJICIIMPOBAHUS MOT'YT IPUMEHSTHCS K PE3yJIbTaTaM U3MEPEHUS
(bU3NYECKUX U MEXAHUYECKUX MapaMeTPOB MOJUAMUIHON JIEKTPOIIPOBOASIICH
MoHOHUTH AMPERETEX. IlosydeHbl HOpMalibHBIE pacnpe/iesICHUs pe3yJIbTaToB
WU3MEpPEHUs TMaMeTpa HUTH, CUJIbI pa3pbiBa HUTH, Je(POpMaIllud HUTH U
paCTITUBAIOIIETO HANpsDKEHUsI. B nanbHenIeM 3T )Ke METOJIbI MOTYT OBbITh
IIPUMEHEHBI K U3MEPEHHIO UHBIX ITAPAMETPOB MOHOHUTEM, a TAKKE
MCIMOJI30BAaThCS JISl aHAIM3a PE3YJIbTATOB U3MEPEHUN JPYTUX TUIIOB YMHBIX
MaTepuaoB.

B03MOXHBIM paclIMpeHHUEM HACTOSAIIETO UCCIIEAOBAHUE SABIISIETCS €ro 00001IIeHNE
Ha CIy4yail MHOTOMEPHOTO0 HOPMAJIBHOTO paclpeieNIEHUs], KOTOPOE MOXKET



HCIIOJIb30BATHCS JIJIs IOCTPOEHUSI pacIpeIeICHU TapaMeTpoB, ONpeIeIEHHBIX Ha
IJIOCKOCTH WJIM B 00BEME.



