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AuxHoranus

Pabora MOCBAIIICHA NPUMCHCHUIO CTATUCTUYCCKUX MCETOAOB UIA PCHICHHUA 3a/1a4 aHAJIM3a PC3yJIbTaTOB
Pa3JINYHbIX TUIIOB HCHLITaHHﬁ, Ha6HIOJleHPII>'I " OKCIICEPUMCEHTOB HaJl YMHBIMU MaT€puaiaMu. B crarpe
MPUBOAUTCA OIMMUCAHNUEC MCTOAUKU U MOTYUCHHBIC PE3YyJIbTAThbl IPAMBIX H3MepeHHI71, 000CHOBBIBACTCS
IMPUMCHEHUE K HUM CTaTUCTUYCCKUX METOOB JIJIA IMOJYYEHHA HOPMAJIbHBIX pacnpeneneHHﬁ, IIoCJIC
4C€ro NPUBOAATCA PE3YJIbTaThl BLIIIOJHCHHBIX paC‘-IéTOB. AHam/BpreTc;{ NPpUMCHHUMOCTD
HCIIOJIb30BAHHBIX MCTOAOB AJId PCHICHUA 3a4a4 06pa6OTKI/I AAaHHBIX 3KCIICPUMCHTOB, ACJIACTCA BBIBOJ
0 NEPCHEKTHUBAX HCIIOJB30BaAHUS IIPEAJIaracMoro MeToa B 3aga4yax Takoro TuIia.

BBeneunue

AHanu3 pe3ysbTaToB 3KCIIEPUMEHTOB, HAOMIONCHUH U UCTIBITAHHIA SBJSCTCS MOCTOSHHOMN 3a1a4uei
BCSIKOTO IIPUKJIATHOTO HAYYHOTO HccieaoBanus. OQHAKO B XO/I€ PEIICHUS TaKUX 3a/1a4 3a4acTylo
BO3HHUKAET mpobiiema neduiuTa JOCTYTHBIX JaHHBIX HAOIIONeHUH WITH SKCTIEPUMEHTOB /IS
MPOBEICHUS TIOTHOIEHHOTO aHAIN3a C UCIIOJIb30BAHUEM OOIICTIPUHSITHIX CTATUCTUUECKHUX U
MaTeMaTHYeCKUX HHCTPYMEHTOB (HanmpuMep, TapMOHUYeCcKoro nin OypreaHanmsa,
BEUBIET-TIPeOOPa30BaHMA U UHBIX ). Takas CUTyamusi MOYKET BOSHUKHYThH BCIICACTBHE
OTPaHWYCHHOCTH HaOIIONATeILHON WA SKCTIEPUMEHTAITLHON 0a3bl, TOPOTOBU3HBI PACXOTHBIX
MaTepHAIOB, TEXHUYECKON MIIM OPTaHU3al[MOHHOM CIIO)KHOCTH IIPOBEIEHUS UCCIEI0OBAaHUM U psiaa
JIPYTUX TPUULH.

B pamMkax HacTosIEro UCCAECAOBAHUS IPEAJIATAeTCs UCIOIb30BAaTh METO/IbI CTATUCTUYECKOTO
MOJIETTUPOBAHUS TSI 00paOOTKHU Pe3y/IBTATOB MAJIBIX CEPHI HAONIONECHUHN U SKCTIEpUMEHTOB. B
Ka4eCTBE NPEMETa UCCIICAOBAHUS ObLTU BHIOPAHBI SKCIICPUMEHTHI ¢ YMHBIMH MaTepUaIaMu:
TTOJIMAMHATHOH 371eKTporpoBoasmiei MoHoanTH AMPERETEX.

Lenpro vcciemoBanus SABIsIETCA TPUMEHEHHE METOIOB CTATUCTUIECKOTO MOJISIIMPOBAHUS B 3a/1a9ax
WCCIIENOBAaHUS YMHBIX MaTepraioB. it €€ JoCTIKEHHUsT OBLITN PEIICHBI CICAYIONTUE 3aauu:

1. HpOBeL[eHI/IC I/I3MepeHI/II71 (I)I/IBI/I'-ICCKI/IX 1 MCXaHUYCCKUX MMapaMCTpPOB MOHOHI/ITGﬁ;

2. [lepeBon pe3ysbTaToB U3MEPEHHMI B IIU(PPOBOI (hopMaT B COOTBETCTBUHU C OOIIECHPUHATHIMU
CTaH/IapTaMu;

3. Mcnionb30BaHuE CPEACTB CTATUCTUUECKOTO MOACTUPOBAHUS IS [TOTYyUYEHHSI HOPMAIbHOTO
pacIipenieNieHrs pe3ybTaToB U3MEPEHUH;

4. AHanu3 BEIITOJTHEHHOTO HCCICaoBaHusd, (bOpMy.l'lPIpOBaHI/IC BBIBOJIOB ITIO €TO pEC3yJIbTaTaM.



ITocTanoBka 3agauu

B paMkax BBIITOTHEHHUS HACTOSIILEH HUCCIIe0BATEIbCKON paObOThl ObUIM MCIIOIB30BAHBI HECKOIBKO
JTa00paTOPHBIX 00PA3IIOB MOTHMAMHIHOHN JeKTporpoBosamieii MoHOHUTH AMPERETEX. O6pa3ibt
OBLTH pa3/ielieHbl Ha OTPE3KU PaBHOM [UIMHBI, B UCCIIEIOBAHUH UCTIONIB30BAIIOCH AECATh TAKUX
orpe3koB. [lapaMeTpsl Kak10T0 U3 HUX OBUTH U3MEPEHBI IO €MHON METO0JIOTHH, COOTBETCTBYFOIIEH
WHCTPYKIUSM U PYKOBOJICTBAM K CIIEIyIOIIEMY 000pyI0BaHUIO:

1. DAeKTpOoHHBII IITaHTEeHIIUPKYIb, HepkaBetowias craib, 3YBP LIIIII-I-100-0,01 100mm
34463-100, ¢ npenenom gomnyckaeMoil norpemwrHoctd 0,01 Mm
2. YHuBepcanbHasl pa3pbiBHas MamuHa Instron 34TM-10, nHeBMaTHUECKHE 3aXBaThl OOKOBOIO
JIEUCTBUS

3. NIIH-10, Tepaommetp E6-13A

HcnpiTanus u HN3MCPCHHA BBIIIOJHAINCH B CIICAYIOIMNX YCIIOBUAX:

1. U3mepenust nuamerpa 1 MeTpa HUTH 3MEKTPOHHBIM LITAHTCHIMPKYJIEM ¢ mmaroM 10 cMm;
Temreparypa Bo3nyxa 24 + 2o C; armocdepHoe aaBieHue 765 MM PT. CT.

2. 3MmepeHne MexaHM4eCKOM CTOMKOCTH HUTH Ha pa3phiB YHUBEPCATbHON Pa3pbIBHOW MaIlIMHOM.
Bazosas gmuna 500 mm; ckopocth 200 MM/MuH; TipeBapuTeNbHas Harpy3ka — 0,91H (u3 pacuera 0,5
cH/Texc), remmeparypa 24 &+ 20 C; napnerue 776 MM pT. CT.

3. 3MepeHne MexaHUueCcKoW CTOMKOCTH HUTH Ha pa3pblB YHUBEPCAIBHOM pa3pbIBHOM MaIIMHOM.
bazoras mmuna 200 MM; ckopocth 200 MM/MHH; TIpeABapUTEIbHAS HArpy3Ka paccuuThiBangack 0.5
cH/rekc; remneparypa 24 + 20 C; naBienue 765 MM pT. CT.

4. I3amepeHne MEXaHNIEeCKOH CTOMKOCTH HUTH Ha UCTUPAHHUE TEPAOMMETPOM. YTOuI uctupanus 90°,
ckopocThb 50 06/MuH, Harpy3ka 20r, Temneparypa 24 + 2 °C; atMm. aaBi. 765 MM pT. CT., paccTOsSTHHE
Mexy anekrpogamu 30 MM (MECTO UCTHPAHUS)

Pe3ynbrarhl uamepeHui

Kaxxprii T n3MepeHus IpoBOAMIICS ceprer 3 10 u3MepeHuid, pe3yabTaThl KOTOPBIX 3aITHCHIBAIACH
B (haiinbl popmara JSON, KOTOPBIi SBISETCS OONMIECHPUHATHIM JJIsi COBPEMEHHBIX HayYHBIX
WCCIIEeZIOBaHUH B pa3inyHbIX o0nactsax. [lomydeHHble faHHbBIe OBUTH UMIIOPTHPOBAHKI U3 (DaliiIoB B
HeOOoMbIoN 00pabOTUYHK, HAIMMCAHHBIH Ha S3bIKE TporpaMMuposanus Python.
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Pucynok 3. Jlebopmanust HUTH, %
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Pucynok 4. Pactaruaroniee HanpsKEHUE



Hcnonp30BaHKne CTaTUCTUYECKUX METOJ0B

[TomydeHHbIE B pe3yibTaTe U3MEPEHUHN 1 SKCIIEPUMEHTOB JTAHHBIE OYEBHJIHO HEJIOCTATOYHBI
JJI IPUMCHCHU A K HUM 06H.[€HpI/IH$ITBIX MCTOAOB aHaJIn3a BBUAY HCAJOCTATOYHOCTU
M3MEPEHHI B MMEIOIIUXCS BEIOOPKaX. J[JIsh WILTIOCTpamiu 3TOr0 YTBEP KICHUs TOpoOyeM
MOCTPOUTH BEPOATHOCTHOC PACTIPCACIICHNUEC MMOJTYUYCHHBIX PE3YJILTATOB B HAITIAAHOM BUAC C
MOMOIIBI0 rarpamm (puc. 5-8):
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PucyHok 6. Pactipenenenue pe3yjabTaToB U3MEPEHUS
CHUJIBI pa3pbiBa HUTH
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Pucynok 7. PacrnipenesieHue pe3yJbTaToOB U3MEPEHUS
nedopMalii HUTH
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PucyHok 8. PacnpeneneHue pe3yabTaToB
M3MEPEHUS PACTITHMBAIOIIETO HAMPSKEHUS

[IpuBenénHple tuarpaMmbl HANIAIHO WILTIOCTPUPYIOT HECOOTBETCTBUE TOTYUYEHHBIX
pe3yabTaTOB TPEOOBAHUSAM CTATUCTUUECKOTO aHanu3a. J{Jis ucnpapiaeHus 3TOM CUTyalluu
OBLIO UCTIOIB30BAHO CTATUCTUYECKOE MOJICIIUPOBAHUE C IIEIBIO MOyUYEeHUS HOPMAIBHOTO
pacnpeeneHus: u3MepsieMol BETHUNHBI, KOTOPOE MOXKHO OyIeT UCTIOIb30BaTh IS
JanbHEeIero ananusa. Ha OCHOBaHUM MOYYEHHBIX JaHHBIX U3MEPEHUN ObLTH OTpeaeNeHbI
CHEAYIOLIME MTapaMeTPhI IS KaXKI0W U3 CepUil N3MEPEHMUIA:

1. MareMaTu4eckoe OXXKUIaHHE (|}
2. CpeaHexBaJpaTHUYHOE OTKIOHEHUE G0
3. lucnepcus pacnpeneiaeHus 662;



BrlmenepeuncineHHble mapaMeTpbl O3BOJIWIIN ONPEACIUTh HOPMAIbHOE paclpeesieHue s
Ka)XXI0W U3 CepUil M3MEPEHHH ¢ TOMOIIBIO CIIEAYIOIEH (POPMYIbI:

100 = e (-3 (5%

C moMomIpio CpeACTB s3bIKa MporpamMmupoBanus Python, Bkimrouast 6u0IMoTeKn numpy u
matplotlib, 3Hauenus pacnpenenenus f(x) MOryT ObITh OTYUYEHBI C 3aJJAHHON YaCTOTON
JIUCKPETU3ALMH, 3aBEIOMO JOCTATOYHOM JUIsl MPOBEACHUA NaJIbHENIIEro X aHalu3a. Tak, B
paMKax HacTOsIIeH pabOThI OBUIN TOYYEHBI CICAYIONIHE TPaPUKH HOPMAIEHOTO
pacrpeneneHrs U3MEPEHHBIX TTapaMeTPOB MOHOHUTH (puc. 9-12):
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Pucynok 9. HopmanbHO€ pacnipefeneHue pe3yibTaToB U3MEPEHUS
IraMeTpa HUTH
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Pucynok 10. HopmanbHo€ pacnipeaeneHue pe3yibTaToB U3MEPEHUS
CHUJIbI pa3pbiBa HUTH
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Pucynok 11. HopmMansHO€E pacrnpenenenre pe3yabTaToB
U3MEpPEHUs JehopMaliii HUTH
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Pucynok 12. HopmanbHO€ pacnpeieliecHUe pe3yibTaToB
M3MEPEHUS PACTITHMBAIOIIETO HAMPSKEHUS

3aKIr0OueHUE

ITony4yeHnHble pe3yapTaThl OAHO3HAYHO AEMOHCTPHUPYIOT BO3MOKHOCTD 3(PPEKTUBHOTO
UCIIOJIb30BaHUS METOIOB CTATUCTUYECKOIO MOAEIMPOBAHUS AJIs IOJIYyYEHUSI HOPMAJIBHOTO
pacnpeneseHus IPOU3BOJIBHON U3MEPSIEMOM BEJIMUMHBI HA OCHOBAaHUHU OIPaHUYEHHOIO
KOJIMYECTBA PE3YJIbTATOB MIPSMBIX WJIM KOCBEHHBIX U3MepeHuil. [loyueHHbIe pe3yabTaTsl
MOTYT B I[aJIBHCﬁHleM HCIOJIB30BaTLCA IJIA NPUMCHCHUA K HUM CYHICCTBYIOIIUX MCTOA0B
CTaTUCTUYECKOTO aHAJIN3a, a TAKXKE MPEJICTABICHUSI PE3yIbTaTOB UCCIIEI0OBaHMS B
obmenpuHATOM (hopMmare.

B xozne BbINONHEHUS Hccie0BaHus ObLIIO MOKAa3aHO, YTO METOABI CTaTUCTUYECKOTO
MOJIETUPOBAHUS MOTYT IIPUMEHSTHCS K pe3yabTaTaM U3MEpeHUs PU3NUECKUX U
MEXaHNYECKUX ITapaMeTPOB MOJUaMUAHON 3nekTponposoadmeil MoHouuty AMPERETEX.
ITomydeHbl HOpMasbHBIE PACTIPENETICHUS PE3YIbTaTOB U3MEPEHNUS AMAMETPA HUTH, CUJIbI
pas3pbiBa HUTH, Ae(POpPMAIIK HUTH U PACTATUBAIOIIET0 HapshKeHUs. B nanpHeleM aTu xe
METOJIbI MOTYT OBITh IPUMEHEHBI K U3MEPEHHIO MHBIX ITApaMeTPOB MOHOHHTEH, a TaKXKe
HCIIOJIb30BAaThCsl ISl aHAJIM3a PE3YJIbTaTOB U3MEPEHHUM JPYTUX TUIIOB YMHBIX MaTepUasoB.



B03MOXHBIM paciiupeHueM HaCTOSILETr0 UCCIIE0BaHKE SABISIETCs ero 0000IIeHne Ha ciTydai
MHOT'OMEPHOTO HOPMAJIBHOTO PACIpeIeIeHUs, KOTOPOE MOKET UCIIOJIB30BATHCS IS
MOCTPOCHUS paclpeie]ICHU TapaMeTpOB, ONPEAeIEHHBIX Ha MJIOCKOCTH WK B 00BEME.



