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AHHOTaAIUA

Pa60Ta IIOCBJIIICHA HpI/IMCHCHI/IIO CTAaTUCTUYCCKHUX MCTOO0OB HJIA pCIHeHI/IH 3a1a4 aHaJInu3a
PE3YNbTaTOB PA3IUIHBIX TUTIOB UCIBITAHUN, HAOMIOICHUI U DKCTIEPUMEHTOB HaJl YMHBIMH
MaTCpI/IaJ'IaMI/I. B CTaTheC HpI/IBO,Z[I/ITCH OIMMCaHUEC MECTOAUKHU U HOHy‘IeHHBIC pe3y.HBTaTLI Hp}IMBIX
H3M€peHHI71, O6OCHOBBIB&€TC$I HpI/IMCHeHHe K HUM CTAaTUCTUYCCKUX MECTOOOB IJIA HOJ'IyLIeHI/IH
HOpMaJ'IBHBIX pacnpez[eneHI/H‘/'I, ITOCJIC UCro HpI/IBO,I[SITCSI peSyﬂBTaTBI BBITIOJIHCHHBIX paCtIéTOB.
AHaJIPI?;preTCSI HpI/IMeHI/IMOCTB HCITIOJIB30BAHHBIX METOAO0B IJIsA peHIeHI/IFI 3ag1a4 O6pa6OTKI/I JTAaHHBIX
SKCHCpI/IMEHTOB, JeJ1acTcda BbIBOA O HCpCHCKTI/IBaX HCITIOJIB30BAaHUA HpeL[JIaraeMoro METO1a B
3aavyax Takoro Tuiia.

Beenenue

AHaIu3 pe3yNbTaToB SKCICPUMEHTOB, HAOMIOACHUI H UCTIBITAHHUN SBJISICTCS MTOCTOSTHHOM 3aadeit
BCSAKOTO MPUKIIAJIHOTO HAYYHOTO uccienoBanus. OIHAKO B XOJI€ PEIICHUS TaKUX 3a/1a4 3a4acTyIO
BO3HHUKAET npolieMa JeuInTa JOCTYIMHBIX JAaHHBIX HAOMI0ICHUH HIIH SKCTIEPUMEHTOB JIJIs
MPOBEICHHUS MTOTHOIICHHOTO aHAIN3a C UCTIOJIb30BAaHUEM OOIIETTPUHATHIX CTATUCTHYCCKUX H
MaTeMaTUYECKUX MHCTPYMEHTOB (Hampumep, rapMoHndeckoro mwin Oypbe-aHanuza, BEiBieT-
npeoOpa3oBaHWi U MHBIX). Takas CUTyarus MOXET BO3HUKHYTh BCIIEJICTBUE OTPAaHUICHHOCTH
HaOJMI0IaTeTbHON W SKCTIEPUMEHTAIbHOM 0a3bl, JOPOTOBU3HBI PACXOIHBIX MaTEpPHATIOB,
TEXHUYECKOM MM OPraHU3alMOHHOM CJI0KHOCTHU MPOBEICHUS UCCIeJOBAaHUH U psAlla APYTHX
MIPUIHH.

B pamkax HacTosiILIero uccaeqoBaHus IpeiaraeTcs UCIoiab30BaTh METOAbI CTATUCTUYECKOTO
MOJICTUPOBaHUS A7 00pabOTKHU pe3yabTaTOB MAIBIX CepUil HAONIOICHUI U SKCIIEpUMEHTOB. B
KauecTBe MpeAMeTa HCcClieJoBaHUs ObIIIN BHIOpaHBI SKCIIEPUMEHTHI C YMHBIMU MaTEpHATaMH:
MoNuaMuIHOM AnekTponpoBogsanieii MoHoHuTH AMPERETEX.

Lenbto uccnenoBanus SABISAETCS MPUMEHEHHE METOJOB CTATUCTUYECKOT'0 MOJICIUPOBAHUS B 3a/1a4ax
WCCIIEZI0BAHUSl YMHBIX MaTepuanoB. J{is e€ nocTrkeHus OblIIN PEIeHbI ClIeYIOIIUe 3a1a4u:

1. IIpoBeaenue n3MepeHN PUINIECKUX U MEXAHUUECKUX MTapaMeTPOB MOHOHUTEI;

2. [lepeBon pe3ynbTaToB U3MepeHHil B IM(POBOI popMaT B COOTBETCTBUU C OOIENPHUHATHIMU
CTaHIlApTaMHU;

3. Ucnonb30BaHue CPECTB CTATUCTUYECKOIO MOAETUPOBAHUS JUIsl TIOTY4eHHsI HOPMAJIbHOTO
pacripesiesieHus pe3yJbTaTOB U3MEPEHUil;

4. AHaim3 BBITIOJTHEHHOTO UCCIIE0BaHNUs, (OPMYIUPOBAHUE BBIBOJOB IO €T0 PE3yIbTaTaM.



IlocTanoBka 3agauu

B pamkax BBINOTHEHHS HACTOSIICH HCCIe0BaTeNbCKOM pabOThl OBLTH HCIIONB30BaHBI HECKOIBKO
JabopaTOPHBIX 00PA3IOB MOTMAMUIHON AIeKTporpoBoasmieii MoHoHuTH AMPERETEX. O6pasiist
ObLIN pa3/ieeHbl Ha OTPE3KH PaBHOM JUIMHBI, B MUCCIIEOBAHUN MCIOIb30BAIOCH JAECATh TAKUX
oTpe3KkoB. [lapameTpsl Kax10ro U3 HUX ObLIM U3MEPEHBI 110 €IMHOW METO10JI0TUH,
COOTBETCTBYIONIEH HHCTPYKIMSAM U PYKOBOJICTBAM K CIIeyIonIeMy 000pyI0BaHHUIO:

1. DNeKTpOHHBIN MTAaHTCHITUPKYIIb, HepikaBetommas ctaib, 3Y BP IIII1-1-100-0,01 100mMm 34463 -
100, c mpeaenom momyckaemoit morpemntaoctu 0,01 Mm

2. YHuBepcanbHas pa3pbiBHas MamuHa Instron 34TM-10, mHeBMaTHUeCKHE 3aXBaThl OOKOBOTO
JIENCTBUS

3. MIIH-10, repaommetp E6-13A

UcnpiTanust 1 u3mepeHus! BBITIOTHSIUCH B CIEAYIOIIUX YCIOBUSIX:

1. Usmepenns nuamerpa 1 MeTpa HUTH 3JIEKTPOHHBIM ITAHTEHIMPKYJEeM ¢ marom 10 cwm;
TemrepaTtypa Bozayxa 24 + 20C; atmocdepHoe naBieHue 765 MM pT. CT.

2. I3MepeHne MexaHU4YeCKOW CTOMKOCTH HUTH Ha Pa3pblB YHUBEPCATbHON pa3pbhIBHOW MaIIMHOM.
bazoBas anuna 500 mm; ckopocts 200 Mmm/MuH; TpeaBapuTensHas Harpy3ka — 0,91H (u3 pacuera 0,5
cH/rekc), temneparypa 24 + 20C; gaBnenue 776 MM PT. CT.

3. U3mepenne MexaHWYeCKON CTOMKOCTH HUTH Ha Pa3pblB YHUBEPCATbHOU PAa3PHIBHON MalllMHOM.
bazoBas gnmuna 200 mm; ckopocts 200 MM/MHH; TpeIBapUTENbHAs Harpy3ka paccuutsiBanach 0.5
cH/rexc; Temneparypa 24 + 20C; naBinenue 765 MM pT. CT.

4. 3mepeHre MEXaHUYECKON CTOMKOCTH HUTHU HA UCTUPaHUE TEPAOMMETPOM. YToi uctupanus 90°,
ckopoctb 50 06/mMuH, Harpy3ka 20r, Temneparypa 24 + 2 °C; at™M. 1aBi. 765 MM PT. CT., paccTOsTHUE
Mexay anekTpogamu 30 MM (MECTO HCTHpAHUs)

Pe3ynbraThl n3mMepennit
Kax bl TMn n3mepeHua nposoamnca cepmeit n3 10 nsmepeHuis, peaynbtatbl KOTOPbIX
3anucbiBanucb B ¢paiinbl dopmata JSON, KOTopbIN ABAAETCS 0OLWENPUHATLIM AN COBPEMEHHbIX
Hay4YHbIX UCCNEAOBAHMUI B Pa3iNYHbIX obnacTax. MonyyeHHble JaHHble 6blAM UMNOPTUPOBAHbI U3
dalinos B HeboNbLOI 06pabOTUMK, HANUCAHHbIN Ha A3blKe NporpammupoBaHma Python.
Pe3ynbTaTbl K3MepeHU NpeacTaBaeHbl B BUAeE rpadMKoB, OTparkalowmx pacnpeaeneHue
M3MepAEeMbIX BEIMYMH MO HOMepam U3mepeHui B cepmm (puc. 1-4):
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Hcnonp30BaHne CTaTUCTHYECKUX MCTOO OB

Mony4yeHHble B pe3ynbTaTe U3MEPEHUI 1 3KCNEPUMEHTOB AaHHbIE O4EBUAHO HEAOCTAaTOYHbI ANA
NPMMEHEHWA K HUM 06 LLLENPUHATbLIX METOA0B aHan3a BBUAY HE40CTaTOYHOCTU U3MEPEHUI B
MMmetoLLLMXCA BbibopKax. [0 UANIOCTPaLMM 3TOMO YTBEPKAeHMA nonpobyem NocTpouUTb
BEPOATHOCTHOE pacnpeaeeHne NoayYeHHbIX Pe3ybTaToB B HarAAa4HOM BUAE C MOMOLLbIO

aunarpamm (puc. 5-8):

KONWYEeCTBO W3MepPeHUi
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KOoNu4ecTEO M3MEPEHNA

KonuyecTBo W3MepeHi
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MpuBenéHHble Anarpammbl HarASAHO MAIOCTPUPYIOT HECOOTBETCTBME MOJIYYEHHbIX PE3y1bTaToB
TpeboBaHUAM CTAaTUCTUYECKOrO aHaAM3a. [Na McnpaBaeHua 3To cuTyaLmm 6b110 UCNONb30BAHO
CTAaTUCTUYECKOE MOAE/IMPOBAHME C LEe/Ibio NOy4YeHMA HOPMasIbHOrO pacnpeaeneHmsa nsmepsemon
BE/IMYMHbBI, KOTOPOE MOXHO ByAeT MCNONb30BaThb ANA AaNbHelLWwero aHaam3sa. Ha ocHoBaHuMM
NMOJIY4EHHbIX AaHHbIX U3MepPeHUi bblan onpeaenieHbl caeayowmne napameTpbl A5 KAKA0M U3
Cepuin U3MepeHunit:

MareMarudeckoe OXKUAAHUE UUL;
2. CpenHeKBaipaTHYHOE OTKJIIOHEHUE 00

BelenepeuuncienHbple napaMeTphbl O3BOIWIN ONPEAETUTh HOPpMAIbHOE pacipeieneHne A
KaXKJIOH U3 CepUil HI3MEPEHUH C TIOMOIIBIO CIIeAyomei GpopMyITb:

ff(xx)zlaax/Zmrexp—lZ Bxx—uuocol@2na

C momomIbio cpeICTB sI3bIKa mporpamMmupoBanus Python, Bkirouast 6ubnuorekn numpy u matplotlib,
3HaueHUs pacrpeneneHus f(X) MoryT ObITh OJTYYEHBI C 3aJaHHON YacTOTOH TUCKPETU3AIIHH,
3aBEJOMO JI0CTaTOYHOM JJIsl IPOBEAECHUS JaJbHEUIIIEro UX aHanu3a. Tak, B paMKax HacTOsIIEN
paboThl ObUIN MONYYEHBI ClIeAYIOIIHE IPadUKN HOPMAIBHOTO paclpeieeHUs] H3MEPEHHBIX
napameTpoB MOHOHUTH (puc. 9-12):
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3aKIrouYeHue

HaM 1oHpaBHIIOCH, SKCIIEPUMEHTHI IIPOILIH XOPOLIO U UHTEPECHO!

[Tomy4yeHHbIE pe3yIbTaThl OJHO3HAYHO AEMOHCTPUPYIOT BO3MOKHOCTH 3(h(heKTHBHOTO
UCIOJIb30BaHMsI METO/I0B CTATUCTUYECKOI0 MOJICIMPOBAHUS VIS OJTy4EHUSI HOPMAJIbHOTO
pacmipeereHus MPOU3BOJILHON U3MEPsEMOl BETUYNHBI HA OCHOBAHUH OTPaHUYEHHOTO KOJIUYECTBA
PE3YNbTATOB MPSMBIX UM KOCBEHHBIX U3MepeHuil. [loayueHnHble pe3yabTaTsl MOTYT B JaJIbHEHILIEM
WCIIOJIB30BATHCS JJIsi MPUMEHEHHUS! K HUM CYIIECTBYIOIIMX METOJ0B CTATUCTHUYECKOT0 aHau3a, a
TaKXKe MPECTAaBICHHS Pe3yJIbTaTOB HCCIeI0BaHMs B OOIIETIPHUHATOM (opmare.

B xoze BbINOTHEHUS UCcae10BaHus ObLIIO MOKA3aHO, YTO METO/Ibl CTATUCTUYECKOTO MOAEITUPOBAHUS
MOTYT MPUMEHATHCS K pe3yJabTaTaM U3MEpeHUs (PU3NUYECKHX U MEXaHUUECKUX MapaMeTpOB
nonuaMuIHO M anekTponpoBoasnieii MoHOHUTH AMPERETEX. [Tony4deHsl HOpMallbHbIE
pacripeiesieHus pe3yJIbTaTOB H3MEPEHUS TuaMeTpa HUTH, CUIIBI pa3pbiBa HUTH, IepOpMAIIIU HATH U
pacTArUBaIOLIETO HAMPsDKEHUS. B nanpHeieM 371 e MEeTOIbI MOTYT ObITh IPUMEHEHBI K
M3MEPEHUIO UHBIX MapaMeTpOB MOHOHHUTEHN, a TAKKE HCIOJIb30BaThHCS I aHAJIN3a PE3yIbTaTOB
U3MEPEeHU APYTruX TUIIOB YMHBIX MaT€pHAaJIOB.

B03MOXHBIM pacIIMpeHHEM HACTOSALIETO UCCIIEeI0BAaHUE SABJIAETCS ero 0000IeHne Ha ciiyqaid
MHOI'OMEPHOT'O0 HOPMAJIBHOTO PaCHpeeIeHUs], KOTOPOE MOKET HCIIOJIb30BaThCs AJIS IOCTPOEHUS
pacripesieJIeHHi mapamMeTpoB, ONpeeIEHHBIX Ha TUIOCKOCTH WK B 00BEME.




