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1. MecTo 1 mesb AMcUUIIMHBI B cTpykType OITOII

Hucummuaa — «[lmanupoBaHne ©  MaTemarthuyeckas  oOpaboTka  pe3yibTaToB
JKCIEpUMEHTAa B MEXaHHKE Je(hOpMUPYEMOro TBEPAOTO TeJa» OTHOCUTCA K YHUCITY
00s3aTENIbHBIX JAUCIUILUIUH 00pa30BaTEeIbHOIO KOMIIOHEHTAa MPOTPaMMbl acCIUPAaHTYphl U
u3yyaercs Ha 2 rojty o0ydeHus B 4 cemecTpe.

Heab AUCHMIVIMHBI — O3HAaKOMHUTh AaClUpPAHTOB C COBPEMEHHBIMU METOAaMH

IUTAHUPOBAHMS, TPOBEACHHUS U 00pabOTKU pe3ylbTaTOB HSKCIEPUMEHTa IMPU PEIICHUU

AKTYyaJIbHBIX 3ala4 MEXaHUKN ,Z[C(l)OpMI/IpyeMOFO TBEPAOTO TCaA..

2. Ilnanupyemble pe3y/bTaThbl 00y4eHHs M0 TUCHHUILINHE

BpInyCKHMK, OCBOMBIIMMI IPOrPaMMYy, AOJKEH

3HaTh:

- cucreMy 0a30BBIX OKCIEPHUMEHTOB JUIsI OINPEACTCHHUS CBOWCTB W XapaKTEPUCTHK

MEXAHUYECKUX 00BEKTOB

YMmerThb:

- O6pa6aTI)IBaTI) N aHAJIM3UPOBATH JAHHBIC SKCIICPHUMCHTAJIbHBIX I/ICCJICILOBaHI/Iﬁ B MEXaHUKE

Baagernb:

- METO/IaMHU TUTAHUPOBAHMSI SKCIIEPUMEHTA B MEXaHUKE

3. CTpykTypa u coaepkaHue IMCHHUILINHBI.
O6bem aucHUIUMHBL (MOIYIsI) cocTaBisieT 1 3.e., , U3 KOTOPBHIX 12 4acoB COCTaBIISIET
KOHTaKTHasi paboTa o0yyaromnierocs ¢ mpernojaaBareneM (6 4acoB 3aHATHUSA JICKIIMOHHOTO TUIa, 6
4acoB 3aHATHUS CEMUHAPCKOTro THUMA, 1 yac MEpONpUsITUS IPOMEXKYTOYHON aTTecTaluu), 24 yaca
COCTaBIISIET CAMOCTOSTENbHAs paboTa 00yyaroerocs.

Tabanna 2
CTpyKTypa AuCHUNIMHBI
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1. Cratuctuueckas  obOpabotka | 12 2 2 0 0 4 8
pe3ynbpTaToOB MEXAHUYECKUX
VCTIBITAHUI
2. PerpeccrnonHsrii n| 12 2 2 0 0 4 8
KOpPEIALMOHHBIN aHaJIU3bI
pe3yNbTATOB  J3KCHEPUMEHTOB IO
OIIPENIEIIEHUIO MEXAHUYECKUX
CBOICTB KOHCTPYKIIMOHHBIX
MAaTEPUAIIOB
3. [LimanupoBaHme YKCIIEPUMEHTOB 12 2 2 0 0 4 8
JUTSE UASHTU(UKAIIMY MaTePUATbHBIX




GyHKIMA MOJenen
ne(OpMHUPOBAHUS U pa3pyLIeHUs
MaTepruaioB

ITpoMexyTouHas aTTecTanus - 3a4eT

HToro

24

Conep:xxaHue TUCHUTILTHHBI

Taoauua 3

Ne
n/n

HaumenoBanmue pasaesna
JUCIHHILTHHBI

Copep:xaHue pa3aesia

®opma
NpOBeJCHUS
3aHATHS

®opma TeKkylero
KOHTpOJIsA*

CratucTuueckas
obOpaboTka
pe3yabTaTOB
MeXaHHYECKUX
HCHIBITAaHUN

3aKOHbI paclpeeIeHUs
MEXaHUYECKUX CBOWCTB.
Omnpenenenne o0beMa
ucneitTanuil. Kpurepuu nis
0TOpachIBaHUS PE3KO
BBIICTISIOLIUXCS
pe3yJIbTaTOB UCIIBITAHU.
Kpurepuii paBeHCTBa 1BYX
CpPEOHUX 3HAYCHUU
HOpPMaJbHO
pacnpeesieHHbIX
coBokynHoctel. Kpurepuii
paBEHCTBA JIBYX
nucnepcuit. Kpurepuii
paBEHCTBA IUCIIEPCUH psaa
coBokynHocrel. Kpurepuit
COTJIACHS.

Jlexnum,
CEeMHUHapPBI

KoHntposbHas
pabora

JucniepCuOHHBIN,
PETrpPECCUOHHBIN U
KOPPEISALIMOHHBIN
AHAJIMU3bI PE3YJIbTATOB
JKCIIEPUMEHTOB I10
OINPEIETICHUIO
MEXAHUYECKUX
CBOMCTB
KOHCTPYKLMOHHBIX
MaTepHuaioB

OnHO(aKTOPHBIHA
JIMCTIEPCUOHHBIN aHaJIu3.
MHorohakTopHbIi
JIMCTIEPCUOHHBIN aHaIU3
pE3yJIbTaTOB MEXaHUYECKUX
ucnelTaHui. CBA3b MEXKIY
CIIy4alHBIMH BEJIMYMHAMH.
JInHEeNHbIN perpecCuOHbIN
aHaJIN3 JUIA ClTydasi OJTHOM
HE3aBUCUMOM BEJIIMYHUHBI.
Henunelinas perpeccus.
MHOXeCTBEHHAs
perpeccusi.
Koppensauunonnoe
otHomeHue. Koappumnuent
MHOXECTBEHHON
Koppemsnuu. YactHele

K03 HULUEHTHI
KOppesuy. 3Ha4uMOCTb
koa¢pdunrenTa
koppessun. [Ipoepka
aZICKBATHOCTH MOJIEIIH.

Jlexuum,
CEMHUHapPhI

KonTponbHas
pabora

[InanupoBanue

[InanupoBanue

Jlexum,

KoHnTponbHas




SKCIIEPUMEHTOB U1 | SKCIIEPUMEHTA JIsI CEMUHAapbI pabota

UACHTU(DUKAITIH onpeeacHus
MaTEepUaIbHBIX JOJITOBEYHOCTH IIPH
byHKIMi Moaenei HCIIBITAHUAX HA YCTAIOCTh.
nepopMHUpOBaHUS U DyHKIMH pacpeaesIeHus
paspyuicHus JIOJICOBEYHOCTH IIPU
MaTEepHaJIOB JNEHCTBUM NTEPEMEHHBIX

Harpy3ok. [limanupoBanue
HUCTIBITAHUH TIPU
IMOCTPOEHUH MEAUAHHOU
KpUBOH YCTaJIOCTH.
[limanupoBaHue UCTIBITAHUI
P IOCTPOSHUH
KBaHTHJIbHBIX KPUBBIX
ycranoctu. [lnanupoBanue
YCKOPEHHBIX UCTIBITAHUHN HA
ycranoctb. [loctpoenue
GyHKINU pactpeaeaeHus
peiesa BbIHOCIUBOCTH.
Craructrdeckas o0paboTKa
Pe3yJIbTaTOB JIIUTENbHBIX
CTaTMYECKUX MCTIBITAaHUI

4. ®opMBbI OPraHU3aMu U KOHTPOJISI CAMOCTOSITEIbHON Pa00THI 00y4aI0 X Sl

CamocrositenpbHass paboTa OO0ydaroImIerocsi 3akKJI04aeTcss B OCBOCHHUU OJIHOTO U3
poeCCHOHATBHBIX AKETOB MPHUKIAIHBIX MPOrPaMM 10 CTaTHCTUYECKOMY aHAIU3y JaHHBIX
HNPUMEHHUTEIIBHO K 3a/la4aM IUIAHUPOBAHUS M aHAJIM3a PE3yJIbTaTOB KCIICPHMEHTOB B MEXaHUKE
nedopmupyemoro TBepaoro tema. [lo pesympTaraM NpPOBEJCHHOW CaMOCTOSTEIBHON pPaOOTHI
oOydvaronmiicss oGopMIIIeT KypcOBYIO padOTy, COJEp)KAIlyl0 ONMUCAHUE TOpsaKa padoThI C
BBIOpDAaHHBIM TIAKETOM TIPUKJIAJHBIX MPOTPaMM, a TakXkKe pe3yiabTaThl peIleHHus 3a/1ad
AQHAJIOTUYHBIX JIa0opaTopHBIM paboram, BeimodHeHHBIM B Microsoft Excel. Ha omHom w3
CEeMUHAPCKHX 3aHATHH OoOydJaromuiics B opMe KpaTKOro IOKIana MpPEeCTaBIseT pe3yibTaThl,
MOJTYYCHHBIC UM B XOJI€ BBITIOJIHEHHSI KyPCOBOM paOOTHI.

5. DoHJ 01LIEHOYHBIX CpeacCTB AJid aTTeCTAllUM 10 JTUCHUIIIMHE

5.1. Kpumepuu u npoyedyput oyeHusanus pe3yibmamos 00yueHus no Oucyuniune.
[Tpu BBIOIHEHNH BCeX PA0OT YUUTHIBAIOTCS CIIEAYIONINE OCHOBHbIC KPUTEPHHU:

— YpOBEHb TEOpPETHUECKHMX 3HaHUH (moapasymeBaeTcss HE TOJbKO (opmanbHOE
BOCIIPOM3BEJIeHHEe HWH(OpMAIMK, HO M TIOHUMAaHHE IMpeaMeTa, KOTOpOe TOITBEPIKIACTCS
NPaBUIHHBIMA OTBETAMH HAa JIOTIOJHUTENFHBIC, YTOUYHSIONIME BOIPOCHI, 3aJaHHbBIC YJICHAMHU
KOMUCCHH);

— YMEHHE WUCIIONb30BaTh TEOPETHUECKUE 3HAHUS TIPH aHAIN3€ KOHKPETHBIX IPOOIeM,
CUTYaLHi1;

— KayecTBO M3JIOKEHHs MaTepuaia, TO eCTb 000CHOBAaHHOCTbh, YETKOCTh, JOTMYHOCTh OTBETA,
a TaKk)Ke ero MOJHOTA (TO €CTh COJAEPKATEIbHOCTh, HE UCKITIOYAIOIIas CKATOCTH);

- CIOCOOHOCTh YCTaHABIMBATh BHYTPH- U MEXKIPEIMETHBIE CBSI3H,




- OPWUTMHAIBHOCTh MBIIIICHUS, 3HAKOMCTBO C JONOJHUTEIBHOM JINTEPaTypod W Jpyrue
(baxTopsI.

Onucanue wKavl OUCHUBAHUA HA npomeofcymounoﬁ ammecmauuu 6 gbopme 3auema

Ouenka YpoBeHb NOATOTOBJIEHHOCTH, XapaKTepu3yeMblil OlleHKOI

BJIaACHHC IMporpaMMHbIM MaTCcpHralIoM, IIOHUMAaHUucC CYHOIHOCTH
paccMaTpruBaACMBbIX ITPOLICCCOB U ﬂBHCHI/Iﬁ, YMCHHUEC CAMOCTOATCIILHO 0003HAYUTH
HpO6J’ICMHHe CUTyallMd B OpraHru3allvid HAY4YHBbIX I/ICCHC,HOBaHI/IfI, CIIOCOOHOCTD
3aumeno KPUTHYCCKU aHAJIM3UPOBATH U CPABHUBATH CYIICCTBYIOMIUC IMMOAXOAbI U MCTOABI
K OLCHKE pE3YyJIbTaTUBHOCTHU HaquOﬁ JACATCIIBHOCTH, CBO60,Z[HO€ BJIaACHUC
HUCTOYHHUKAMH, YMCHHUC HYCTKO M ACHO H3JIaraTb pcC3yJibTaThbl COOCTBEHHOM
pa6OTBI, CJICAOBATb HOpMaM, IIPUHATBIM B HAYYHBIX JTHCKYCCHUAX.

HEMIOHUMAHHUE CMBbICTIa KIIOYEBBIX MNpoOJeM, HEIOCTaTOYHOE BIa/ICHUE
HayKOBEIUECKOW TEpPMHUHOJIOIMEH, HEYMEHHE CaMOCTOSTEIbHO O0003HAYUThH

He npoOJeMHBIE CHTYallud, HECIOCOOHOCTh  aHAIM3HpPOBATh M CPaBHUBAThH
3aumeHo | CyIIECTBYIOLIME KOHLIENLNHU, MOAXOABl U METOAbI, HEYMEHHUE SICHO H3JIararb
pe3yabTaThl COOCTBEHHOW paboTHI, CIIEOBAaTh HOPMAaM, MPHUHITHIM B HAyYHBIX
JUCKYCCHSIX.

5.2. Ilpumepvl KOHTPOIBHBIX BOINPOCOB M 3aJaHUIl JUId TEKYLIEro KOHTPOJIsS
yCIIEBAEMOCTH
Omnbku U3MepeHus.

Knaccugukarus ommbok n3MepeHusl.

MeTto UCKITIOYEHUSI TPYOBIX OLIHOOK.

OreHKkH n3MepsieMOoil BETMUMHBI M X CBOMCTBA.

TodeyHast OlleHKa IPU PABHOTOYHBIX M HEPABHOTOUYHBIX U3MEPEHUSIX.
JloBepuTenbHbIE OLIEHKU ITPU PaBHOTOUYHBIX H3MepeHusx. [IpaBuno Tpex curm.
JloBepuTeNbHbIE OLIEHKU ITPU HEPABHOTOUYHBIX U3MEPEHUSX.

Heo6xonnmMoe KoJIM4ecTBO N3MEPEHUH.
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CpaBHeHI/Ie CpeaHUuX 3HAYCHMH.
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. MeTO)I HaMMCHBIINX KBAaAPaTOB.
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. Henunennas perpeccusi.
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. MHOXecTBeHHas perpeccus. IlomuHOMMAIBHOE MMpEaACTaBJICHUC YpaBHCHUA

perpeccum.



19. Marpuunas ¢opma 3amucud METOJla HaMMEHBIIMX KBajapaToB. Marpuiia 0a3ucCHBIX
byHKUIN.
20. KoppensiimoHHOE OTHOILICHHE U €T0 CBOWCTBA.
21. Be16opouHbIii KO3 (PUITUESHT KOPPEIAIUN U €r0 CBOHCTBA.
22. IIpoBepka 3HauuMOCTH K03 dunmenTa koppemsiuu. JloBeputensabiii naTepBan KK.
23. KoapuuuenT MHOKECTBEHHOM Koppenauuu. YacTHble KO3 (UITMEHTHI KOPPEISIUH.
24. TIpoBepka 3HAYMMOCTH KO3(PPHUIIMEHTa MHOKECTBEHHOW KOPPEIISAIIUH.
25. IIpoBepka aJIeKBaTHOCTH MOJICIIH.
26. ITpoBepka 3Ha4UMOCTH KOA(D(OUIIMEHTOB YPaBHEHHUS PETPECCUH.
27. IlnanupoBanue sKcnepuMenTa. Matpuna miana. MapopmannonHas MaTpuia miaHa.
28. Kpurepun onTUMaILHOCTH IIJIAHOB PETPECCHOHHBIX IKCIICPUMEHTOB.
29. TlonHeIi hakTopHBIi 3KcepuMenT Thia 2X. KompoBaHHbIe TIepeMeHHbIE.
30. Mozenb ¢ B3auMOAeUCTBUAMH Ha ocHOBe [1DD 2k,
31. JIpo6HbIit GakTOpHEIT SKcrepuMenT 24P,
32. Cuctema cMenmBaHUs OIEHOK. [ eHepupyroiee COOTHOIICHHE.
33. Onpenensromuii KOHTpacT. OOOOIIEHHBIN ONPEACIISIONTUN KOHTPACT.
34. KoMIo3unoHHbIE TUIaHbI 2-TO MOPSAKa.
Texymuii KOHTPOJIb YCIIEBAEMOCTH OCYILIECTBIISIETCS MPENOIaBaTENIeM B X0/I€ TPOBEACHHUS

3aHATHU.

Bomnpocsl k 3auery.
CoBrnagaroT ¢ BOIIPOCaMU TEKYILETO KOHTPOJIS yCIIEBAEMOCTH

6. YueOHO-MeTOAMYECKOEe U HH(POPMALIMOHHOE 00ecnedeHne JUCIUIIMHBI.
a) OcHOBHas TUTEpaTypa

1. ®annees M.A. DnemeHTtapHass 00pa0OTKa pe3yJlbTaTOB HJKCIEPUMEHTA: Yd4eOHOe
nocobue. — Hwxuuit Hosropoa: M3narensctBo Hukeropoickoro rocyHHMBEpCHUTETA,
2004. — 120 c. (201 3k3., 2002 — 3 7K3., 2008 — 2 7k3.)

2. Pymmuckuit JI.3. MatemaTnueckass o0paboTka pe3ysabTaToOB 3KCIEpUMeHTa. | 1aBHas
penakius GU3nKo-MaTeMaTuyecKoi muteparypsl u3a-sa «Hayka», 1971. (12 3k3.)

6) JlonmonHuTeNbHAS TUTEpaTypa

1. Tpyxun b.B., UepaukoB A.A. MaTemaTHuecKkue METObI IJIAHUPOBAHUS U 00pabOTKH
pe3yabTaTOB dKCepuMeHTa: YueOHoe mocodue. ['oppkuit. M3a-Bo Nopek. yH-Ta. 1990.
96 c. (1 7x3.)

B) porpammHoe obecrieuenre u HTEpHET-peCcypChI:
1. Microsoft Excel.

2. statsoft.msu.ru.

3. statsoft.ru.

4. statgraphics.com



5. predictivesolutions.ru

6. sas.com

7. ncss.com

8. minitab.com

9. www.mmf.unn.ru/files/2014/01/Kapustin_DeformationAndDestructionProcesses.pdf

7. MaTepuajibHO-TEXHUYECKOe o0ecnevyeHne JUCHUIIIMHBI

. MMOMEILICHUS JUIsl IPOBEJICHHS 3aHATUI: JICKIMOHHOTO THUIIA, CEMUHAPCKOr0O THUIIA,
TCPYIIOBBIX W WHJWBUAYAIbHBIX KOHCYJIbTAlUWA, TEKYIIEr0 KOHTPOJIS U MPOMEKYTOYHOU
aTTecTallid, a TaKXe IOMEIICHUS [UIsl XpaHeHWs MU NPOPHIAKTUYECKOTO OOCITYyKMBAHUS
000py/ZOBaHUs W TOMEILIEHUS AJIi CaMOCTOSITENIbHOM paboThl O0y4aromuxcs, OCHAIICHHbIC
KOMIIBIOTEPHON TEXHUKOU ¢ BO3MOKHOCTBIO MOAKIIOUEHUs K cetu "MHTepHeT" u obecrneueHneM
JOCTYTA B 3JIEKTPOHHYIO MHPOPMAIIMOHHO-00pa3oBaTenbHyto cpeny HHI'Y;

. MaTepuaabHO-TEXHUYECKOe obecrieyeHne, HeoOXOauMoe IS — peain3aldu
JMCHHUILUIAHBL, BKIOYas 1abopaTopHOe 000pyI0BaHHUE;

o JHLEH3MOHHOE Iporpammuoe obecrieuenue: Windows, Microsoft Office;

. oOydarompecss W3 YHClia JHI C OTPAHMYCHHBIMH BO3MOXKHOCTSMH 3I0POBbS

o0OecrieunBarOTCsl 3JEKTPOHHBIMM W (WMJIM) IE€YaTHBIMM O0Opa30BaTENbHBIMU pecypcamMu B
¢dopMax, aJanTUPOBAHHBIX K OTPAHUYEHUSIM UX 37J0POBbSI.
pecypcam.

PaGouas mporpamma y4eOHOH IHCHUIUIMHBI COCTAaBJI€HA B COOTBETCTBUHU C Y4EOHBIM
miaHoM, [lonmokeHneM O MOATOTOBKE HAyYHBIX M HAyYHO-NIEJAaroru4eckux KaJpoB B
acriupantype (amproHkType) (ITocranosnenue IlpaButensctBa PD ot 30.11.2021 Ne 2122),
®denepanbHBIMU  TOCYAAPCTBEHHBIMH TPEOOBAaHUSIMH K CTPYKType WIporpamMMm MOATOTOBKHU
HAay4YHBIX M HAy4YHO-TIEArorm4eckux KaapoB B acnupantype (amgpronkrype) ([Ipukas
Muno6pHayku P® ot 20.10.2021 Ne 951).

ABTOpBI:

ABtop: I'opoxos Bacunuii AunpeeBud, npodeccop Kapeapsl TEOPeTHIECKOM, KOMIBIOTEPHON U
DKCIIEPUMEHTAIIBHON MEXaHUKH

Penenzent(b1)

3aBemyromuit kadeapoit

IIporpamma onoOpeHa Ha 3aceJaHMM  MeToAMYeckod komuccuu  MHctuTyTa
UH(POPMALIMOHHBIX TEXHOJIOTUN, MaTeMaTUKU U MexaHuku oT 01.12.2021 Ne2.



