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Aunoranus

Pabora nocesieHa MPUMEHEHHIO CTATUCTHYECKUX METOJIOB JUIS PELICHHMs 3a/1a4 aHaIu3a
PEe3yNbTAaTOB PA3IUYHBIX TUIIOB UCIIBITAHUM, HAOIOACHUN U DKCIIEPUMEHTOB HaJl yMHBIMU
Marepuantamu. B cratbe MPUBOIUTCS OMMCAHUE METOAUKH U TIOJTYyYEHHBIE PE3YIIBTATHI IPSIMBIX
HM3MEPEeHU, 000CHOBBIBAETCS MPUMEHEHUE K HUM CTATHCTUYECKUX METOJIOB JIJISl TIONY4CHUS
HOPMAJTBHBIX PaCIpEeICHHA, ITOCJIE YEro IPUBOIATCS PE3YIbTATH BEITIOJTHEHHBIX PACUETOB.
AHanmu3upyercs MPUMEHUMOCTh HCIIOIB30BAHHBIX METOMIOB IS PENICHUS 3a7a9 00padoTKH
JMAHHBIX SKCIIEPUMEHTOB, JIENIAETCS BEIBOJ O TIEPCITEKTHBAX HCTIOIL30BAHUS MIPEIaracMoro
METO/1a B 3a7]a4ax TaKOTO THIIA.

Beenenue

AHanu3 pe3yIbTaToB YKCIIEPUMEHTOB, HAOIIOACHUA W UCITBITAHUM SBISICTCS ITOCTOSTHHOM
3aJa4ueii BCAKOTO MPUKIIATHOTO HAYIHOTO UccienoBanus. OHAKO B XO/I€ PEIICHUS TaKUX 3a/1a4
3a4acCTyIO0 BO3HUKAET MpodiiemMa aeduiinTa TOCTYIMHBIX JaHHBIX HAOMIOACHUN WA
AKCIIEPUMEHTOB JIJIs1 TPOBEICHUS TTOTHOIIEHHOTO aHAIM3a C HCIIOIh30BAaHUEM OOIICITPUHSATHIX

CTaTHCTUYECKUX M MATEMAaTUYECKIX WHCTPYMEHTOB (Hampumep, rapMoHndeckoro i Oypeeananmsa,
BeHBIET-TIpeoOpa3oBaHmil ¥ MHBIX). Takas cuTyanus MOXKET BOSHUKHYTH BCIIEICTBHE

OIpPaHMYEHHOCTH HAOJIIOJATEIbHON MM SKCIEPUMEHTAIbHON 0a3bl, JOPOrOBU3HBI PACXOAHBIX
MaTepHajoB, TEXHUIECKON WJIM OPraHW3alMOHHON CI0KHOCTH NPOBEAEHUSI HCCIEN0BAHUHN U
psifa APYrux NPUYMH.

B paMkax HacTOsIIIEr0 UCCIIEIOBAHNUS IPEIAraeTCsl HCIOIb30BaTh METOIBI CTATUCTHYECKOTO
MOJETUPOBAHUSA 151 00PaOOTKH PEe3yNbTaTOB MaJIbIX CepUil HAOIIOACHUI U 3KCIIepUMEHTOB. B
Ka4yecTBe MpeaMeTa UCCIeA0BaHMUs ObUIH BBIOpaHbI SKCIEPUMEHTHI C yMHBIMU MaTepHallaMH:
NoJIMaMUAHOM 3eKkTpornpoBoasaieii Mononutu AMPERETEX.

Lenbio uccnenoBaHus sBASETCS IPUMEHEHUE METOJJOB CTATUCTUYECKOTO0 MOJIETTUPOBAHNUS B
3aJadax UCCIeJOBAaHMU YMHBIX MaTepuasioB. list e€ mocTikeHns ObUIN peleHbl CIeqyIoIe
3a1a4u:

1. IlpoBenenue u3MepeHNt PU3NIECKUX U MEXAHUIECKUX apaMeTPOB MOHOHHTEH;

2. llepeBox pe3ynbTaToB U3MepeHUH B HU(POBOI GOpMaT B COOTBETCTBUU C

06H_IerI/IH$ITBIMI/I CTaHJAapTaMH,



3. Ucnionp30BaHue CPeACTB CTATUCTHYECKOTO MOJCTUPOBAHUS ISl TOTYIECHUS
HOpPMAaJIBHOT'0 pacipeAeneH s pe3yabTaTOB U3MEPEHNUI;

4. AHanu3 BBITIOJIHEHHOTO UCCIIeIOBaHNUs, POpMYITHPOBaHUE BEIBOIOB I10 €r0 pe3ysIbTaTaM.
ITocranoBka 3aaun

B pamkax BBITIOJHEHHUS HACTOSINEH UCCIENOBATEIhCKON PabOThl OBLIH MCITOIb30BAHBI
HECKOJIBKO JTA00paTOPHBIX 00Pa310B MOJIMAMHUIHON 3JEKTPOIPOBOAAIIEH MOHOHUTH
AMPERETEX. O6pas3iis! OblTH pa3zieieHsl Ha OTPE3KH PaBHOM JUTMHBI, B UCCIIEJOBAHUH
HCTIOJIb30BAJIOCH JIECATh TAKUX OTPe3KOB. [lapaMerpsl KaXkI0ro U3 HUX OBUIM U3MEPEHBI IO
€IMHOM METOJI0JIOTHH, COOTBETCTBYIOIIEH HHCTPYKIUSAM U PYKOBOJICTBAM K CIIEAYIOIIEMY
000pPY/I0BaHHIO:

1. DNeKTPOHHBIN IITAaHTEHITUPKYJIb, HepkaBeromas ctaib, 3YBP HIII-1-100-0,01 100mMMm
34463-100, ¢ npeaenom gonyckaemoit norpemHoctd 0,01 MM

2. YauBepcanpHas pa3psiBHas MamrHa Instron 34TM-10, mHeBMaTHYECKHE 3aXBATHI
OOKOBOTO EHCTBUA

3. MIIIH-10, repaommerp E6-13A

HcnbITanus u ©3MEpeHUs BBIIOIHSIIUCH B CIIENYIOLUIUX YCIOBUAX:

1. M3mepennst nuamerpa 1 MeTpa HATH JIEKTPOHHBIM MTaHTCHIUPKYIeM ¢ marom 10 cM;
TeMIiepaTypa Bo3ayxa 24 + 20

C; atmocdepHOEe naBieHue 765 MM PT. CT.

2. 3mepenne MexaHN4YeCKOH CTOMKOCTH HUTH Ha Pa3pbiB YHUBEPCAIBHOM pa3phIBHOM
MammwHO#. bazoBas mmHa 500 MM; ckopocts 200 MM/MUH; TpenBapuTeIbHas Harpy3Ka —
0,91H (u3 pacuera 0,5 cH/Tekc), Temmeparypa 24 + 20

C; naBnenue 776 MM pT. CT.

3. VI3MepeHne MeXaHUYeCKOU CTOMKOCTA HUTH Ha Pa3pblB YHUBEPCAIBbHON pa3pbIBHOMI
MammwHO#. ba3oBas mmHa 200 MM; ckopocTh 200 MM/MUH; ipeBapuTeNbHAs Harpy3Ka
paccuntsiBanack 0.5 cH/Tekc; Temneparypa 24 + 20

C; naBneHue 765 MM pT. CT.

4. N3mepeHne MEXaHNYECKON CTOMKOCTH HUTH Ha NCTUPAHNE TEPAOMMETPOM. YTOI
uctupanus 90°, ckopocts 50 06/mMuH, Harpyska 20r, remnepatypa 24 + 2 °C; aTM. JaBiL.
765 MM PT. CT., pacCTOsIHHE MeXAy 31ekTpoaaMu 30 MM (MECTO UCTHPAHNS)

Pe3ynbratel n3amepennit



Kaxxapiit Tun n3mepenus nposoawiics cepueit u3 10 usmepeHnii, pe3ynbTaThl KOTOPBIX
3aMMCBIBAINCH B (aitnbl popmata JSON, KOTOpEI SBIsieTCS] OOLIETTPHHATHIM JJIs1 COBPEMEHHBIX
HAyYHBIX HCCIIEAOBAaHUH B pa3IMyHbIX o0nacTax. [lonydeHHble qaHHbIE OBUTH HMIIOPTHPOBAHBI
u3 (aitnoB B HeOONBIIONH 00pabOTYHK, HANIMCAHHBIHN Ha SA3bIKE MpOrpaMMupoBanus Python.
Pe3ynbTaThl n3MepeHnid IpeACTaBIeHBI B BUE TPapUKOB, OTPAXKAIOLINX pacIpeacicHue

M3MepseMbIX BEJIMYHH 10 HOMepaM u3MepeHuii B cepun (puc. 1-4):

Pucynok 1. fuamerp HUTH, MM
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2. Cuna paspeiBa HuTH, H
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Pucynok 3. ledopmanus autu, %
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Pucynok 4. PactsaruBaromee Hanpsbkenue, Ma

Hcnonp3oBaHue CTATUCTHYECKUX METOIOB

[lomyueHHsbIe B pe3ynbTaTe H3MEPEHUH U YKCIIEPUMEHTOB JTaHHbBIE OUE€BUIHO HEOCTATOUHBI IS
MIPUMEHEHHS K HUM OOIIETTPUHATHIX METOI0B aHAJM3a BBUILY HEJOCTATOYHOCTH U3MEPEHUH B
MMEIOIUXCs BBIOOpKaX. /I MILTIoCTpaIiuil 3TOro yTBEep KISHHs ITOMpo0yeM MOCTPOUTh
BEPOSATHOCTHOE PacIpe/ielieHre OTYIeHHBIX PE3YIhTaTOB B HATIISITHOM BHJIE C TIOMOIIBIO
Ha ocHoBaHWMM MOMYyYEHHBIX TAHHBIX U3MEPEHUH OBLIH OIpe/IeIeHbl

CIIEIYIONIHE TTapaMeTPBhI IS KaXI0i U3 CEpUil M3MepeHHi:

1. MaTemaTuueckoe OxXuJaHue UU,

2. CpenHeKBaipaTUYHOE OTKIIOHEHUE 0T,

3. ducriepcus pacrpeeneHus 0o2;

BrrenepeuricieHHbIe MapaMeTphl MO3BOJIMIIN ONPENETNTh HOPMAIBHOE paclpeeNeHne s

KXKJIOH U3 CEpUi H3MEPEHUI ¢ TOMOIIBIO CIIETYIOIEH hopMyIIbL:

fflxx)=1



oo\2mm

C moMoIIbIo CPeNCTB sA3bIKa MporpaMMmupoBanus Python, Bkirodas OMOIMOTEKM numpy u
matplotlib, 3HaueHus pacnpenenenus f(x) MOryT OBITh MONYYEHBI C 3aJJaHHON YaCTOTON
JUCKPETU3aLIMH, 3aBEIOMO JIOCTaTOUHOM JUTsl POBEACHMSI TATbHEHIIIEr0 UX aHaIru3a
3akiroueHue

[TonmyueHHBIE pe3yJIbTAaThI OIHO3HAYHO JIEMOHCTPUPYIOT BO3MOXKHOCTh 3P (HEKTHBHOTO
KCIIOIb30BAHMS METOJIOB CTATUCTUYECKOI'O MOJICIIMPOBAHUS JUIS TIOJIYYCHUS HOPMAIBHOTO
pacnpeeseH sl IPOU3BOIBHON U3MePsAEMON BETMUYNHBI HA OCHOBAaHUHU OIPaHUYEHHOT'0
KOJINYECTBA PE3y/IbTATOB MPSIMBIX MJIM KOCBEHHBIX M3MepeHuid. [1omydeHHbIe pe3ybTaThl MOI'YT
B JIaJIbHEHIIIEM HCIIOIBb30BATHCS JIJIsl IPUMEHEHHUS K HUM CYIIECTBYIOIINX METO/I0B
CTaTHCTUYECKOr0 aHaIn3a, a TAKXKe MPEICTABICHUS PE3YJIbTaTOB HCCIICIOBAHMS B
OOIICTTPUHATOM (popmare.

B xo0/1¢ BBINIOIHEHMSI HCCIIEA0BAHMS OBLIIO ITOKAa3aHO, YTO METObl CTATHCTHYECKOT O
MOJICIUPOBAHMS MOTYT IPUMEHATHLCS K pe3yJibTaTaM U3MEPEHUS (PU3NISCKUX ¥ MEXAHHUECKIX
MapaMeTPOB MOTUAMUJIHON 3JIEKTPONPOBOIAIIEH MOHOHUTH. [TonydeHsbl

HOpPMAITbHBIE pacIpeieiIeHUs Pe3yIbTaTOB U3MEPEHHS JHaMeTpa HUTH, CHJIbI pa3phiBa HUTH,
nedopManvu HUTH B PacTATUBAIOIIETO HANPSDKEHUS. B nanbpHeiIeM 5TH e METOIbI MOTYT
OBITH MPUMEHEHBI K U3MEPEHUIO ITApaMETPOB MOHOHHUTEHN, a TAKXKE UCIIONB30BATHCS IS
aHalin3a pe3yJIbTaTOB U3MEPEHUH IPYTUX YMHBIX MaTEpPHAIIOB.

B03MOXKHBIM paclIMpeHueM HACTOSIIIETO UCCIICIOBAHKE SIBIISICTCS €ro 0000IIeHHe Ha ciTydai
MHOTOMEPHOT'0 HOPMAIILHOTO PacIpe/ieNieHHsI, KOTOPOE MOXKET HCIIOIb30BAThCSI ISl TOCTPOCHHS
pacnpeneneHuii mapaMeTpoB, ONpe/IeIEHHBIX Ha TUIOCKOCTH HITH B 00bEMeE.

Ham oveHp Bce MOHPABHIIOCH M MBI Y3HAJI MHOTO HOBOT'O IS ce0s1, ¥ Oy/ieM B JaIbHEHIeM yIUTHIBATh
JaHHBIN OMBIT TIPU BEIOOpE mpodeccu.



