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AHHOTaUUs

Pabota mocesmieHa NPUMEHEHUIO CTATUCTHYECKUX METOJIOB IS PEIICHUS 3a7a4 aHAIIN3a
PE3yIBTATOB PA3IMIHBIX TUIIOB HCIIBITAHHA, HAOIIOICHUH 1 SKCIIEPUMEHTOB HAJ| “YMHBIM
TEKCTWIEM. B cTaThe MpUBOIUTCA ONMMCAHUE METOJMKHU U MOJTYYEHHBIE PE3YJIbTAThl MPSIMBIX
U3MEPEeHUH, 000CHOBBIBACTCS MPUMEHEHHE K HUM CTATUCTHYECKUX METOJIOB YISl TIOTYUYCHUS
HOPMAJIBHBIX PaCIpEeAEICHUM, MOCIE YEro MPUBOAITCS PE3YIbTATHI BHINOJHEHHBIX PACYETOB.
AHaTU3UpyeTCs: IPUMEHUMOCTh UCIOJIb30BAHHBIX METOOB ISl PEIICHUS 3a71a4 00paboTKH
JTAHHBIX YKCIIEPUMEHTOB, JIEJIA€TCS BBIBOJI O MEPCIEKTHUBAX UCIIOJIb30BAHUS MIPEAIAraeMoro
METO/Ia B 33/1a4axX TaKoro THIIA.

Bsenenue

AHanu3 pe3ynbTaTOB AKCIIEPUMEHTOB, HAOIIOICHU W UCTIBITAHUHN SBIISETCS TIOCTOSTHHOM

3a7a4eil BCSIKOro MPUKIIAHOTO HAYYHOTO UCCIeA0BaHus. B Xxoae penienus: Takux 3aaaqy

3a4acTyI0 BOSHUKAET mpobiieMa neduinTa JOCTYITHBIX JaHHBIX HAOIMIOACHUN W

AKCIIEPUMEHTOB JIJIsl TPOBEICHUSI TIOJTHOIIEHHOTO aHAJIN3a C UCTIOIb30BaHNEM OOIIETTPHUHATHIX
CTATUCTUYECKUX U MATEMAaTUUYECKUX MHCTPYMEHTOB. Takasi CUTyalust MOXET BOZHUKHYTh BCJIE/ICTBHE
OTPaHMYEHHOCTH HAOIIOJATEIbHOM UITH SKCIIEPUMEHTANIbHOM 0a3bl, JOPOTOBU3HBI PACXOTHBIX
MaTepUaioB, TEXHUYECKON MM OPraHU3alMOHHOM CII0KHOCTH IPOBEACHUS UCCIIET0BAHNUN U

psiia APYTUX MPUYKH.

B pamkax Hacrosero nccaeaoBaHus MpeaaraeTcsl HCHoJb30BaTh METOIbI CTATUCTUYECKOTO
MOJENUPOBaHUs i1 00pabOTKU Pe3yIbTaTOB MaJbIX CEpUl HaOIIOIEHUH U SKCIIepUMEHTOB. B
KauyecTBE MpeMeTa UCCieI0BaHus ObUTH BHIOPAHbI SKCIIEPUMEHTHI € “YMHBIM > TEKCTUJIEM.

Lenpro uccnenoBanus ABISIETCS NPUMEHEHUE METOIOB CTATUCTUYECKOTO MOJECIIMPOBAHUS B 33/1a4ax
HCCIIeIOBAaHUS YMHBIX MaTepuanoB. [l e€ JOCTHKeHUs ObLIIM PEIICHbI CIEAYIOIIHe

3a/lauu:
1. [IpoBenenue uzmepeHui GU3NUECKUX U MEXaHUUECKUX MTapaMeTpOB MOHOHUTEH;
2. IlepeBon pe3ynbTaToOB U3MEpEHUil B IUPPOBOIi (hopMaT B COOTBETCTBUH C
OOLIENPUHATHIMU CTaHAAPTAMU;

3. Ucnonw3oBanue CpeaAcCTB CTATUCTUYICCKOI'O MOACIIMPOBAHUA JJIA IOJIYICHUA



IlocTanoBka 3azauu

B paMkax BBITIOJHEHHS HACTOSIIIEH HCCIE0BATENbCKON pabOTHl OBLITN HCIIOIB30BaHbI HECKOJIBKO
nabopaTopHBIX 00pa3oB NOTUAMUAHOM 3eKkTponpoBo el MoHOHUTH AMPERETEX. O6pa3iib! Obuin
paszeneHsl Ha OTPE3KU PaBHOW JUIMHBI, B UCCIIEIOBAHUM HCIIOIB30BAIOCH AECIATh TAKUX OTPE3KOB.
[TapameTpspl Kak10T0 U3 HUX ObUIM U3MEPEHBI [0 €MHON METOI0JIOTUH, COOTBETCTBYIOUIEH HHCTPYKIUAM U
PYKOBOJICTBaM K CJIEIYIOLIEMY 000pYy10BaHUIO:

1. DneKTpOHHBIN ITaHTeHIUPKYIb, HepXKkaBetomas crans, 3YBP HIII-1-100-0,01 100mm 34463-100, ¢
npeaenoM gomyckaemoit norpemnocta 0,01 mm
2. YHuBepcaibHas pa3pbiBHas MamuHa Instron 34TM-10, mHeBMaTHYeCKHE 3aXBaThl OOKOBOTO JICHCTBHS

3. NIIIH-10, Tepaommetp E6-13A
VcnipTanust 1 13MepEHHsI BBITIOTHSIINCH B CIICAYIOIINX YCIOBHUSIX:

1. Msmepenus nquamerpa 1 MeTpa HUTH 3JIEKTPOHHBIM LITAHTEHIMPKYJeM ¢ marom 10 cM; Temneparypa
Bo3ayxa 24 + 20 C; armocdepHoe naBieHue 765 MM prt. CT.

2. HM3mepeHne MeXxaHHYECKOW CTOMKOCTH HUTH HA Pa3phiB YHUBEPCATBHOMN pa3phIBHOW MamuHOU. basoBas
mmHa 500 MM; ckopocth 200 MM/MuH; ipeaBapuTenbHas Harpyska — 0,91H (u3 pacuera 0,5 cH/Tekc),
temneparypa 24 + 20 C; naBienue 776 MM pT. CT.

3. H3mepeHne MexaHHYECKOW CTOHKOCTH HUTH HA Pa3phIB YHUBEPCATBHOMN pa3phIBHON MamuHOU. basoBas
mnHa 200 MmM; ckopoceTth 200 MM/MUH; TIpeIBapuTeNbHAs Harpy3ka paccuntbiBaiach 0.5 cH/tekc;
temneparypa 24 + 20 C; naBienue 765 MM PT. CT.

4. HW3mepeHne MEXaHMYECKOW CTOMKOCTH HUTH Ha UCTUPAHHUE TEPAaOMMETPOM. YToJ uctupanus 90°,
ckopocth 50 06/MuH, Harpyska 20r, remneparypa 24 + 2 °C; at™M. gaBia. 765 MM pT. CT., paCCTOSTHUE
MEXTy deKTpoaamMu 30 MM (MECTO HCTUPAHUS)

Pe3ynbTaThl n3MepeHuit

Kaxapiii Tun uzmepenus npoBoawiics cepueit u3 10 usmepeHuid, pe3yabTra KOTOPbIX 3alUChIBAINCH B
(aiiner popmara JSON. [lonydeHHble JaHHBIE OBLIM KMIIOPTUPOBAHBI U3 (aiIoB B HEOOIBIION
00paboTUMK, HallMCAaHHBIN Ha sI3bIKE MporpammupoBanus Python. Pe3ynbTarel uamMepeHuii npeacraBieHbl B
BUJIE TPAadUKOB, OTPAKAIOIIUX pacpe/esieHne U3MEPsIeMbIX BEIMYMH 110 HOMEpaM U3MEPEHUN B CepUu
(puc. 1-4)
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Hcnonbp30BaHne CTaTUCTHYECKUX METOL0OB

[TonyueHHble B pe3yabTaTe U3MEPEHUN U AIKCIIEPUMEHTOB JAHHbBIE OYEBUIHO HEJOCTATOUHBI JIJIs
MPUMEHEHHSI K HUM OOLIETPUHSATHIX METOA0B aHAJIM3a BBUYy HEIO CTATOYHOCTH U3MEPEHHI B UMEIOIIINXCS
BbIOOpKax. I WIDTFOCTpaNMY ATOTO YTBEPKICHHS MOTPOOYEM MOCTPOUTH BEPOSITHOCTHOE pacIipeiclieHIe
[IOJIyYEHHBIX PE3Yy/IbTaTOB B HAIJIITHOM BU/JIE C IIOMOILBIO TUAarpamMm:
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[IpuBenénnple quarpaMMbl HArJISAIHO WJUTKOCTPUPYIOT HECOOTBETCTBUE MOTYYEHHBIX
pE3yIbTaTOB TPEOOBAHUSAM CTATUCTHUYECKOTO aHanmu3a. JlJist ucpaBieHus 3TOM CUTyalluu ObLIO
HCIIOJIb30BAHO CTATUCTUYECKOE MOJIEIUPOBAHUE C LIEIBIO IT0JIy4EHUs HOPMaAIbHOTIO
pacmpeenieHus: U3MepseMOU BETMYHHBI, KOTOPOE MOXKHO OY/IEeT UCIIOJIb30BATh IS
JanbHEenIero ananu3a. Ha oCHOBaHUH IMOJTyYEHHBIX JTAHHBIX U3MEPEHUH ObLIN OTIpeIeTICHBI
CHEAYIOUIME MapaMETPhI IS KaXI0U U3 Cepril U3MEPEHHUII:

1. MaremaTHuecKoe OKHUJAaHUE U;

2. CpenHekBaJpaTUYHOE OTKIIOHEHHE T

3. lucriepcust pacrpeneicHus a2,

BrrmenepeuncieHHbIe TapaMeTphl IO3BOIHIIN OTIPEACTUTh HOPMAIBHOE pacpeieNieHHe s

KOKJOW U3 Cepril H3MEPEHUH C IIOMOIIBIO CIISAYIOIICH GOpPMYITHL:

1 1 z—ny2
f(e) = ——e 30
oV 2r

C moMomIbI0 CPEICTB SA3bIKa MporpaMmMupoBanus Python, Bkirtouass OnOIMOTEKH numpy u
matplotlib, 3Ha"ueHus pacnpenenenns f{(x) MOryT ObITh TIOJYYEHBI C 33JaHHON YaCTOTOM
JTMCKPETU3AIMH, 3aBEIOMO JOCTATOUYHOW JJIs MPOBEICHUS JAIbHEUIIIET0 UX aHanu3a. Tak, B
paMKax HacTosel paboThl OBUIH MOTYYEHBI CIeAYIONNE TpaduKn HOPMATHLHOTO
pacnpesesieHus: U3MEPEHHBIX TapaMeTPOB MOHOHUTH
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3akJjarouyeHue

ITosrydeHHbIe pe3ynbTaThl IOKa3bIBAIOT BO3MOXKHOCTD 3((EKTUBHOTO UCIOJIb30BaHMs METOJIOB
CTaTUCTUYECKOTO MOJICIIMPOBAHUS Ul IOJYYEHUSI HOPMAJIBHOI'O PACHPEEICHHs IPOU3BOJIBLHON
M3MepsieMOIl BETMUMHBI HA OCHOBAaHUM OTPAaHUYEHHOI'O KOJIMYECTBA PE3yIbTaTOB MPSAMBIX UIH
KOCBEHHbIX U3MepeHuil. B xo/e BbINONHEHUS HccieA0BaHus OblIO TOKa3aHO, YTO METOAbI
CTaTUCTHYECKOTO MOJICIIMPOBAHUS MOTYT IIPUMEHATHCA K pe3ylibTaTaM U3MEPEeHUs (PU3NUECKUX
U MEXaHWYEeCKUX napaMmeTpoB. [lomydeHsl pacnipeneneHus pe3ysibTaToOB U3MEPEHMS TUaMeTpa
HUTH, CHJIBI pa3pbiBa HUTH, Ae()OpMalli HUTH U pacTATUBAIOIIEro HanpsikeHus. B nanbHelnem
3TH e METO/Ibl MOT'YT OBITh IPUMEHEHBI K H3MEPEHUIO UHBIX TapaMETPOB, a TAKKE
HCII0JIb30BAThCA I aHAJIN3a PE3YJIbTAaTOB U3MEPEHUN JPYTrUX TUIIOB YMHBIX MaTepUaJIOB.
B03MOXHBIM pacHIMpeHreM HACTOSIIEr0 UCCIIe0BAaHUE SABIISETCS ero 00001eHne Ha ciaydai
MHOTOMEPHOT'O HOPMAJIBHOTO PACIPEAEIEHMS], KOTOPOE MOXKET UCIOJIB30BaThCS Il IOCTPOCHHUS
pacripeielieHuil mapaMeTpoB, ONpeeNEHHbIX Ha IIIOCKOCTH WK B 00bEME.

y Hac BCE MOJIyYHIIOCH! 1)






