CTtaTtncrtmnyeckoe MogesrimpoBaHMeE B 3agavax

nccneagoBaHNAd YMHbIX MaTepmnaninonB

O. V. HukynbwuH

K.O. JloTkoBa

K. H. AHycpuneHko

A.0. Maw

HayuyHbIn pykoBoauTensb:

C.M. Bopoxos A.C. TennsikoB

AHHOTaUUS

PaboTa nocesilLieHa NPUMEHEHMNIO CTAaTUCTUYECKUX METOAO0B AN pelleHus 3agad
aHanu3a pe3ynbTaToB PasfNYHbIX TUMOB UCMbITAHWUIA, HAONIOAEHWUA U SKCNEPUMEHTOB
HaZ YMHbIMWU MaTepuanamu.

B ctatbe npnBOANTCA ONMMCaHne MeETOOMKMN U NONyvYeHHbIE pe3ynbraTtbl NPAMbIX
M3MepeHI/IIZ, 0060CHOBbIBaETCS npUMEeHeHne K HUM CTaTUCTU4ECKNX MEeTOA0B AJ1A
nonyyvyeHna HopmMarlibHbIX pacnpep,eneHVlPl, nocrie 4ero npmnBoaATCA pesyribraTthbl
BbIMOJTHEHHbIX paC‘-IéTOB. AHaJ'II/I3I/1pyeTCFI NMPUMEHNMOCTb UCMOJIb30OBaAHHbLIX METOO0B
Ona peweHna 3agad O6p860TKM OaHHbIX 3KCNepnuMeHTOB, AenaeTcAd BbiBO4 O
nepcnekTtnBax NCcnosib3oBaHUA rnpearnaraemMoro Mmetoga B 3agadax t1akoro tuna.

BBeneHue

AHanus pesynsTaToB 3KCNEePUMEHTOB, HabMIOAEHNIA U UCMbITAHWUIA SABSIETCS
NOCTOSIHHOW 3aJa4yel BCSKOro NpuKnagHoro Hay4yHoro nccnegosanusi. OgHako B
XO[€e peLUeHnst Takux 3afay 3a4acTyto BO3HWKaET npobnema geduvumnta 4OCTYNHbIX
AaHHbIX HAbMAEHU NN IKCNEPUMEHTOB AnNsi NPOBeAEHMS NOMHOLEHHOro aHanmsa
C UCMONb30BaHNEM OBLLENPUHATBLIX CTaTUCTUHECKUX U MaTEMATUYECKMX
WNHCTPYMEHTOB (HanpumMep, rapmoHmdeckoro unn dypbeaHanmsa,
BenBneT-npeobpaszoBaHuii 1 UHbIX). Takas cUTyaumst MOXXeT BO3HUKHYTb BCIeACTBME
OrpaHMYeHHOCTU HabnoaaTenbHOM UNN 3KCNepuMeHTanbHoM 6asbl, 4OPOroBU3HbI
pacxodHblX MaTepuarnos, TEXHUYECKON UM OpraHN3aLMOHHOWN CNOXHOCTH
npoBeAeHNs UCCNENOBaHWUIA U psiga APYrMX NPUYKH.

B pamkax HacTosLlero nccnegoBaHnsa npeanaraercs MCnonb3oBaTb METOAbI
CTaTUCTUYECKOro MOAENNpPoOBaHNA Anst 06paboTkn pe3ynsTatoB Marbix cepumn
HabngeHNN N SKCNEPUMEHTOB. B kayecTBe npeamerta nccnegoaHus obinm
BblGpaHbl 3KCNEPUMEHTbLI C YMHbIMW MatepuanamMmm: nonnaMmmagHon
anekTponpoBogsLen moHoHnTn AMPERETEX.



LleJ'IbI-O ncenegoBaHua ABNAETCA NpMMeHeHne MmeTtogoB CTaTUCTUHECKOIro
MoaennpoBaHuAa B 3afjadax UccrieqoBaHna yMHbIX Mmatepurarnos.

[na eé poctmxeHna 6b1nn peLleHbl cnegyowme 3agadu:

1. NpoBegeHne namepeHnn PUsnd4ecknx 1 MeXaHNYEeCKNX NnapameTpoB MOHOHUTEMN;
2. [NepeBof, pesynsrtaToB U3MEPEHUIN B LNGpOBOM hopmaT B COOTBETCTBUM C
o0LEeNPUHATLIMU CTaHAapTaMu;

3. Vlcnonb3oBaHWe cpeacTs CTaTUCTUHECKOro MOAENUPOBAHUA AN NONyYeHUs
HOpPManbHOro pacnpenerneHns pesynsratoB U3MepeHUn;

4. AHanu3 BbINOIHEHHOIO UCCneaoBaHNs, (hopMynupoBaHue BbIBOAOB MO €ro
pesynsratam

[NocTaHOBKa 3agayun

B pamkax BbINONHEHMSA HACTOSLLEN UccrneqoBaTenbckon paboTbl Obinm
NCMonb30BaHbl HECKOILKO NabopaTopHbIX 06pa3sLoB NonMamMmuaHom
anektponpoogsiien MoHoHUT AMPERETEX. O6pasubl 6binv pasgeneHbl Ha
OTPEe3KM paBHOW ASIMHbI, B UCCreaoBaHMM UCMONb30Baroch AECATb TakMX OTPE3KOB.
MapameTpbl KaXgoro n3 HUX Obin n3mepeHbl Mo eaMHON MeToaonornu,
COOTBETCTBYHOLLEN MHCTPYKLMSIM U PYKOBOLCTBAM K crieaytoemy obopyaoBaHuio:

1. ONEeKTPOHHbIN WUTAHreHUMPKYNb, HepxkaBetwasn ctanb, 3YBP LWLL-I1-100-0,01
100mm 34463-100, c npegenom gonyckaemon norpewHoctn 0,01 mm

2. YHuBepcanbHasa paspbiBHaa MawumHa Instron 34TM-10, nHeBMaTn4eckme 3axesaThl
©OKOBOro JencTemA

3. NWH-10, TepaommeTp E6G-13A

NcnbiTaHnsa n namepeHns BbIMOMHANNCH B CAEAYOLWMX YCITOBUSX:

1. amepeHnus guametpa 1 meTpa HUTU 3NEKTPOHHBLIM LUTAHreHLUMPKYNEM C LLarom
10 cm; TemnepaTtypa Bo3gyxa 24 + 20 C; atmocdepHoe aaBneHune 765 mm pT. CT.

2. N'amepeHne mexaHn4eckom CTOMKOCTU HUTU Ha pa3pblB YHMBEPCANbHOWN
paspbiBHOM MalumnHon. basosas anuHa 500 mm; ckopocTb 200 MM/MUH;
npegsaputensHaga Harpyska — 0,91H (u3 pacyeta 0,5 cH/Tekc), TemnepaTtypa 24 + 20
C; paBneHue 776 MM pT. CT.

3. lamepeHne mexaHn4eckon CTOMKOCTU HUTK Ha pa3pblB YHUBEPCAlTbHOM
paspbiBHOM MalumnHon. basosas anuHa 200 mm; ckopocTb 200 MM/MUH;
npegsapuTenbHasa Harpyaka paccuntbiBanack 0.5 cH/Tekc; Temnepartypa 24 + 20 C;
AasreHne 765 MM pT. CT.



4. 'amepeHne MmexaHN4eCcKon CTOMKOCTU HUTU Ha UCTUPAHUE TEPAOMMETPOM. Yron
nctupanusa 90°, ckopoctb 50 06/MuH, Harpyska 20r, Temnepatypa 24 + 2 °C; atm.
Aaen. 765 MM pT. CT., pacctosHue mexay anektpogamu 30 MM (MeCcTo UCTUPaHUS)

Pesynkratbl nsmepeHnu

Kaxabi Tn namepeHns nposoauncs cepuen ns 10 nsmepeHui, pesynsrathbl
KOTOpbIX 3anucbiBanuck B hannsl popmata JSON, koTopbIn ABNseTca
00LLENPUHATLIM 1151 COBPEMEHHbIX HayYHbIX UCCNeaOBaHUN B pasfiMyHbIX 0bnacTsx.
lMony4yeHHble gaHHble BblnNn UMNOPTMPOBaHbI U3 hannos B HeGONbLLIOW 06pPaboTUUK,
HanucaHHbIN Ha A3blke nporpammMmmnpoBaHus Python. Pesynesratel namepeHui
npeacrtasrieHbl B BuAe rpaukoB, oTpaxarLwux pacnpenerneHme namepsaemblx
BEMWYMH MO HOMEpPaM namepeHunin B cepum (puc. 1-4):
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Mcnonb3oBaHne cTaTUCTUYECKUX MeTodoB [onyyYyeHHble B pesyrnbsrate U3MepeHun u
9KCMNEPUMEHTOB AaHHbIE O4EBMOHO HEAOCTATOYHbI A1 MPUMEHEHUS K HUM
0o6LEeNPUHATLIX METOA0B aHann3a BBUAY He4OCTaTOYHOCTM U3MEPEHMI B
nmeroLmxes Bbibopkax. [ns nnnioctpaumm aToro yTBepaeHnsa nonpodyem
NOCTPOUTb BEPOSATHOCTHOE pacrnpeaeneHne noyYyeHHbIX pe3ynstatoB B HarnsgHOM
BMAe C NnomoLbio guarpamm (puc. 5-8):

3.0

2.5

Konu4yecTeo W3MepeHU

2.0 +

1.5

1.0

0.5

0.0 -

7.3 7.4 7.5 7.6 77 7.8 1.9 8.0
OvamMeTR HATKH, MM






3.0 1

2.5

2.0

1.5

1.0

0.5 1

0.0 -

0230 0235 0240 0.245

0.250

0.2535

0.260 0.265

0270




35 +

25

20

15 A

10 A

0.18

0.20

0.22

T
0.24

T
0.26

35

25 1

20

15 A

10

0.20

0.22

0.24

0.26

0.28

0.30




20

10 ~

0.23

0.24

0.25

0.26

0.27

0.28

0.29

0.30

20+

10 ~

T
0.24

0.26

0.28

0.20

0.32




3akno4dyeHne

[Mony4yeHHble pesynbTaThl O4HO3HAYHO 4EMOHCTPUPYIOT BO3MOXHOCTb
3(pPEeKTUBHOIrO MCMNONb30BaHMA METOAOB CTAaTUCTUYECKOIO MOAENNPOBaHUSA A1
nony4YeHUs HopMarnbHOro pacnpeaeneHnsi NPON3BOITbHON N3MEPAEMON BENMYNHBI Ha
OCHOBaHUN OrpaHUYEHHOro KONn4yecTsa pesyribtaToB MPSMbIX UM KOCBEHHbIX
namepeHun. MNonyyeHHble pesynsTaTbl MOryT B JarbHENLLEM UCMONb30BaTbCA A5
NPUMEHEHNSA K HAM CYLLECTBYIOLLMX METOLOB CTaTUCTUYECKOIO aHanmsa, a Takke
npeacTaBreHns pesynsratoB UccrneaoBaHna B obwenpuHaTom gopmare. B xoge
BbIMOMHEHNSA NUCCnefoBaHUs Oblno NoKasaHo, YTO MeToAdbl CTaTUCTUYECKOrO
MOLENUPOBAHUS MOTYT NMPUMEHSATLCS K pesyrnbsraTtam U3mMepeHus pusnyeckmx u
MeXaHU4eCKNX napameTpoB NoONMaMUAHON SNEKTPONPOBOASALLEN MOHOHUTH
AMPERETEX. lNony4yeHbl HOpMarnbHble pacnpeaeneHna pesynsratoB N3MepeHust
AnameTpa HUTW, Curbl paspbiBa HUTU, AedopMaLnn HUTU U pacTArMBaroLLEero
HanpsbkeHus. B ganbHenwem atu xxe MeTobl MOryT ObiTb NPUMEHEHbBI K U3MEPEHUIO
WHBbIX NapamMeTpoB MOHOHUTEN, a TaKKe MUCMNOoSb30BaTbCA OS5 aHann3a pesynbraToB
N3MepPEHNN OPpYrnx TUMOB YMHbIX MatepmnanoB. BO3MOXHbLIM pacLuMpeHnem
HacTosLLero uccnegoBaHve saensaeTca ero obobLieHre Ha crnyyYai MHOrOMepPHOro
HOpMaIibHOro pacrnpenerneHunsl, KoTopoe MOXET NCNOoNb30BaTbCA ANSA MOCTPOEHUS
pacrnpeaeneHnin napaMmeTpoB, ONpeaenéHHbIX Ha NITOCKOCTU NN B 0ObEME.



