MuHHCTEpPCTBO HAYKH U BbIcLIero oopa3osanusi PO
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpasienue noaroroBku/cnenuanbHocTb: 13.04.03 DHepreTnyeckoe MalIMHOCTPOEHUE
HaumeHnoBanue o6pa3oBarejibHOI nporpaMMel: IIpon3BoACTBO IHEPreTHYECKOro 000py/10BaHUSA
YpoBeHnb 00pa3oBaHusi: Bbiciee 00pa3oBaHMe - MarucTpaTypa

®opma o0yuenusi: Ounas

Pabouass nporpaMma QM CHUILIHHBI
MEXAHUKO-TEXHOJOI'MYECKHUE UCIIBITAHUA MATEPUAJIOB

biaok:

Baok 1 «/Iucuuniunsl (MoxyJim)»

Yactb 00pa3oBaTesbHOM
NPOrpamMMblI:

YacTb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBIX OTHOIIEHHI

Ne IMCHUIIJIMHBI 0 YYeOHOMY
IJIaHy:

b1.4.06

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

2 cemecTp - 6;

Yacos (Bcero) no yueoHomy
IJIAHY:

216 yacoB

Jexknun

2 cemecTp - 16 yacos;

HpaKTuquKne 3aHATHA

2 cemecTp - 16 yacos;

JlabopaTopHbie pa6oThI

2 cemecTp - 32 yaca;

KoncyabTanum

2 cemecTp - 2 yaca;

CamocrosiTesibHasi padoTa

2 cemecTp - 149,5 yaca;

B ToM unciae Ha KII/KP

He MPeyCMOTPEHO YUeOHBIM MJIAHOM

HNnasi koHTaKkTHas padoTa

MPOBOJIUTCHA B paMKaX 4YaCoB ay/IUTOPHbIX 3aHSATHH

BKJIIOYasi:
KosnokBuym
JlabopaTopnasi pa6ora

IIpome:kyTouHast aTTecTALUS:

IK3aMeH

2 cemectp - 0,5 yaca;
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1. EJIX 1 3AJAYHN OCBOEHMUSA JUCIIUITJIMHbI

Ieab ocBOeHMS TUCHHUILUIMHBI. COCTOUT B N3YYEHUH OCHOBHBIX METONOB M TEXHUYECKUX CPEICTB
MEXaHUKO-TEXHOJIOTUYECKUX HCIIBITAHUN U OIPENEJICHUs MEXAHMYECKMX U TEXHOJIOTMYECKUX CBOMCTB
KOHCTPYKIIMOHHBIX MaTE€pPUaJIOB.

33[[3‘11/[ AUCHHUIIIMHBI

- (hopMUpOBaHME 3HAHUI U NPEACTABICHUIN O 3HAUEHUSAX MEXaHUUECKUX U TEXHOJIOIMYECKHX
CBOMCTB MaTepUasoB IIPU U3TOTOBJICHUH U pacyeTax
Ha MPOYHOCTb JeTaJIel U KOHCTPYKLIUH;

- OCBOEHUE OCHOBHBIX METO/I0B MEXaHUKO-TEXHOJIOIMYECKUX UCTIBITAHUA KOHCTPYKLIMOHHBIX
MaTEpUaJIOB, B OCHOBE KOTOPBIX JIEJKAT Pa3HbIE BUIbI MEXaHUYECKUX BO3JIEHCTBUM;

- IpuoOpeTeHNEe HaBBIKOB BEIOOPA KOHCTPYKIIMOHHBIX MAaTEPUAIIOB B 3aBUCUMOCTH OT YPOBHS
MEXAHUKO-TEXHOJIOTMYECKUX CBOWCTB U YCIOBUM JKCIITyaTalluy U3ACIUN MAlIMHOCTPOCHHUS.

dopmupyembie y 00y4aronierocs KOMNneTeHIUH 1 3alJIaHUPOBAaHHBIE Pe3yJIbTaThl 00yUeHHs 110
JTUCHHUIIIINHE, COOTHECEHHBIE C HHAMKATOPAMHU JOCTHKEHUS KOMIIeTeHIHIi !

KOI[ U HAMMCHOBAHHUEC
KOMIICTCHIIMH

Koa 1 HamMeHOBaHHUeE
HHIMKATOPA T0CTHXKEHUS
KOMIIETEeHI{UH

3annaHupoBaHHbIE Pe3yJbTATHI 00y4eHH s

PIIK-7 Cniocoben
y4acTBOBATh B MIPOBEACHUH
HAyYHBIX UCCIICOBAHUI B
00J1aCTH TTPOU3BOCTBA
00BEKTOB
po(hecCHOHATTLHOM
NESTENIbHOCTH, a TaKXKe
KOHTPOJISI ¥ JUArHOCTUKH
CBOMCTB U CTPYKTYPBI
MaTepHaJIOB STUX O0OBEKTOB

W JI-1pnk-7 JemoHcTpupyeT
NOHUMAaHNE MEXaHU3MOB
YIPYroImIacTUYeCKOM
neGopManu MaTepruaioB Ipu
WX Harpy’>kKCHUU ¥ OCHOB
METO/IOB OIIPEIEIICHUS
MEXaHUYECKUX CBOMCTB
MaTepHaoB
DHEProoOOPyI0BaHUS

3HATh:
- OCHOBHBIE ITOHATHUS O MPOYHOCTH,
MEXAaHUKO-TEXHOJOINYCCKNX HUCIIBITAHUAX
U CBOMCTBA KOHCTPYKIIMOHHBIX
MaTepHaoB.

YMETh:

- QHAJIM3UPOBATh PE3YJIbTATHI
HKCIIEPUMEHTOB I10 ONPEIEIICHUIO yIapHON
BA3KOCTH U KPUTHUUECKON TEMIIEpaTyphbl
XPYIKOCTH CTaJH;

- aHAJIM3UPOBATH PE3YJIbTATHI
HKCIIEPUMEHTOB IO OMPEIEIICHUIO
XapaKTEPUCTHK ’KapOIIPOYHOCTHU CTAJIN;

- aHaJIM3UPOBAThH PE3YIbTATHI
HKCIIEPUMEHTOB 110 CONPOTUBIIEHUIO
MaTepuajIoB LHUKINYECKOMY HarpyXeHHIO;
- aHAJIU3UPOBATH PE3YJIbTATHI
AKCIIEPUMEHTOB MO0 TEXHOJIOTMUYECKUM
UCIBITAaHUSAM KOHCTPYKLIMOHHBIX
MaTepHalIoB;

- aHAJIU3UPOBATH PE3YJIbTATHI
HKCIIEPUMEHTOB TI0 ONPEIEIICHUIO
TBEPAOCTH U IPYTHX MEXAHUUYECKUX
CBOICTB KOHCTPYKIIMOHHBIX MaTepuajoB
IPU PACTSHKEHUHU 00pa3IIoB.

2. MECTO JUCIHUILIUHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JlucuumirHa OTHOCHTCS K OCHOBHOM IpodecCHOHANBbHOW —00pa3oBaTelNbHON mporpamme
[TpousBoacTBo 3HEpreTuyeckoro obopynosanus (nanee — OIIOII), nanpaBnenus noaroroBku 13.04.03
DHepreTuyeckoe MaITMHOCTPOECHUE, YPOBEHb 00pa30BaHUs: BBICIIEE 0Opa30BaHME - MarkCTpaTypa.

basupyercs Ha ypoBHe BhIclIero o0pa3oBanus (OakanaBpuaT, ClIEHUATUTET).




P€3y.HBTaTI>I O6y‘ICHI/ISI, MOJIYYCHHBIC TPpHU OCBOCHUU JUCHUIIIINHBI, HGOGXOI[I/IMBI IIpU BbIIIOJITHCHHUN
BBITTYCKHOM KBJIM(PUKAIIMOHHON pabOTHI.



3. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHbI
3.1 CTpyKTypa TUCHUNJIMHBI

OO01as TPyJI0eMKOCTh JUCHUTUTMHBI COCTABIISIET 6 3a4€THBIX eIUHMIL, 216 9acoB.

PacnpenencHue TpyoeMKocTH pasjena (B 4acax) Mo BHUIAM YIeOHOH paboThI

Pasesb1/TeMbl § 5| e ™ S op
Ne JTUCIUTUTAHBL/ (D OPMBI g 2|8 OHTaKTHAA paboTa CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAIH 8 g | © |Jlex | Jlab | Ip — - VKK | TK A cemectpe | ATTECTALMH
m P /KOHTPOJTB
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 OCHOBHBIE TIOHATHSA O 18 2 2 4 4 - - - - - 8 - CamocmoamensHoe usyuenue
MPOYHOCTH U meopemuueckozo mamepuana: I1oaroToBka K
MEXaHUKO- KOJUIOKBHYMY
TEXHOJIOTHYECKHX H3yuenue mamepuanog iumepamypnolx
UCTBITAHUSAX U UCIOYHUKOB:
CBO¥CTBaX [1], c.5-28
KOHCTPYKIIMOHHBIX [2], c. 105-145
MaTepHaioB [5], c.22-25
11 OCHOBHBIE TIOHATHS O 18 2 4 4 - - - - - 8 -
MPOYHOCTH U
MEXaHUKO-
TEXHOJIOTUYECKHUX
UCTBITAHUSAX U
CBONCTBax
KOHCTPYKIIMOHHBIX
MaTepHaJioB
2 UcnbiTanus 58 4 8 4 - - - - - 42 - CamocmoamensHoe usyuenue
MarepuaoB MpH meopemuyecko20 mamepuana: I1onroToBka K
KpaTKOBPEMEHHOM nabopaTopHbiM pabotam NeNe 1-3
HArpyKeHUU Camocmonmenvroe uzyuenue
2.1 Ucnbitanus 58 4 8 4 - - - - - 42 - meopemuueckoz2o manmepuana: Iloaroroska x
MaTepHUaoB Mpu 3amuTaM JlabopatopHbix pabot NeNe 1-3
KpPaTKOBPEMEHHOM H3yuenue mamepuanog 1umepamyprbix
HArpyXCHUH UCIOYHUKOB:
[1], ¢.28-91
[4], c. 10-13
[5], c.25-27
3 WcnbiTanus 22 2 4 4 - - - - - 12 - CamocmoamensHoe usyuenue




MaTepuaioB Ipu

meopemuyecko2o mamepuana: [1oarotoBka x

JUIUTEJIEHOM naboparopHoii padore Ne 4
HArpyXCHUHU Camocmosamenvhoe usyuenue
3.1 UcnbiTanus 22 12 meopemuueckozo mamepuana: [logrotoska x
MaTepHaJoB MPH 3amuTe 1adbopaTopHBIX padot Ne 4
JUTUTEIIEHOM H3yuenue mamepuanos iumepamypnolx
HArpyKeHUu UCHOYHUKOB:
[1], c.99-110
[3], c.263-297
4 Kpurtepru xpymkoro 36 20 CamocmoamensHnoe usyuenue
paspylIeHus U meopemuueckozo mamepuana: [1oaroroska k
TPEMUHOCTORKOCTh nabopaTopHbiM pabotam NeNe 5, 6
MaTepHaIOB Camocmosamenvnoe usyuenue
4.1 Kpurepun xpymnkoro 36 20 meopemuueckozo mamepuana: I1oaroToBka K
paspyuieHus u 3amuTam JabopaTopHbIX padoT NeNe 5, 6
TPEHIIUHOCTONRKOCTh H3yuenue mamepuanog iumepamypnolx
MaTepHaoB UCHOYHUKOB:
[1], ¢.80-91
[4], c. 12-18
[5], c.27-32
5 HcnbiTanus 22 16 Camocmoamenvnoe uzyuenue
MaTepuaoB Ipu meopemuyeckozo mamepuana: 11o1roToBka K
IUKITUIECKOM naboparopHoit pabote Ne 7
HArpyXCHUHU Camocmosamenvnoe usyuenue
5.1 UcnbiTanus 22 16 meopemuyueckozo mamepuana: I1oAr0TOBKA K
MaTepHasoB MPU 3amuTe 1abopaTopHoi pabote Ne 7
MUKITHYCCKOM Camocmosamenvnoe usyuenue
HATrpyKCHUU meopemuyecko20 mamepuana: I1onroToBka K
nmabopaTopHoii pabote Ne 7
H3yuenue mamepuanos iumepamypuolx
UCHOYHUKOB:
[1], c.92-99
[2], c. 298-332
[4], c. 19-26
[5], c.33-34
6 TexHoNMOTHYECKHE 24 18 Camocmoamenvnoe uzyuenue
UCTIBITAHUS meopemuyeckoz0 mamepuana: 11o1roroBka K
MaTepHuagoB naboparopHoi pabote Ne 8
6.1 TexHonmornYecKre 24 18 Camocmoamenvnoe uzyuenue




meopemuyecko2o mamepuana: [1oarotoBka x

HUCIIbITAHUA
MaTepuasoB 3amuTe J1abopaTopHOi paboThl Ne 8
H3yuenue mamepuaniog iumepamypHuvlx
UCMOUYHUKOGB:
[1], c.159-186
[5], ¢.34-35
OKk3aMeH 36.0 - - - 0.5 - 335
Bcero 3a cemecTp 216.0 16 32 16 0.5 116 335
Hroro 3a cemecTp 216.0 16 32 16 2 - 0.5 149.5

Ipumeuanue: Jlex — nexuuu; JIab — maboparopusie padboTsl; [Ip — npaktnyeckue 3ausaTust; KIIP — aynuTopHble KOHCYIBTAUHU TI0 KyPCOBBIM
npoektam/padboram; MKKII — nnauBuIyansHbie KOHCYIBTAIIMU MO KYPCOBBIM MpoekTam/padoram; ['K- rpymmnoBsie KOHCYIbTAIIUU 110 pa3aenam
muctumuinaer, CP — camocrositennbHas padota crynenrta; MKP — unast konraktHas padota; TK — Texynuit koHTpoIis; [TA — npoMexyrodHas

aTTcCcTanuAa




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. OcHosHble noHAmMUSA 0 NPOYHOCTU U MEXAHUKO-MEXHON02UEeCKUX UCHbIMAHUAX U CBOUCTNEAX
KOHCMPYKYUOHHBIX MAMEPUATLO8

1.1. OcHOBHBIE TIOHSTHS O MPOYHOCTU U MCXAHUKO-TCXHOJIOTMUCCKHUX UCIIBITAHUAX U CBOMCTBaX
KOHCTPYKIIMOHHBIX MaTE€PHAJIOB

CoBpeMeHHBIE MOHATHS O MPOYHOCTH U TBEPAOCTH MaTepuanoB. TeopeTuueckas M peajbHas
IPOYHOCTh MeTauia. PaboTocrocoOHOCTh, HA/IEKHOCTh M JOJNTOBEYHOCTh MeTajuta. HasHaueHue
MEXaHUKO-TEXHOJIOTHYSCKUX HCHBITAaHUU MaTCpraJIOB U NPHUHLOUIIBI UX K.TIaCCI/I(l)I/IKaI_II/II/I. ITonsTus
0 KOHCTPYKIMOHHOW TPOYHOCTH M pecypce OKCIUTyaTallkd MaTepHajoB M H3ICIHH.
Cratuctuyeckas 00pabOTKa pe3ylbTaTOB UCIIBITAHUH.

2. Ucnvimanus mamepuaios npu KpamrkoOEpPEMEHHOM HA2PYIHCEHUU

2.1. McnbITanust MaTepuaioB Ipy KPaTKOBPEMEHHOM HArpyKEHUU

Metoabl omnpezneneHus TBEPAOCTH MeTauia. JIMCIOKAllMOHHBIA MEXaHU3M IUIACTHYECKOU
negopManuu MeTaiia MmpH ero HarpyxeHun. O00opyIoBaHHEe U METOIMKA UCTIBITAHUN MeTajula Ha
pacTsiKeHue. XapakTepUCTUKH YIIPYTOCTH, IPOYHOCTH, IJIACTUYHOCTH MATEPUAJIOB, ONPEIEIIsIEMbIE
pacTsbkeHreM. J(narpaMmbl YCIOBHBIX M UCTUHHBIX HANpPsDKEHUH U nedopmanuid. 3aKOHOMEPHOCTH
qUarpaMM UCTHHHBIX HampspkeHuil. Koadduiments! 1e¢opMaiioHHOTO yIIPOUHEHUS U YAelbHAS
pabota ruractudeckoit nedopmanuu. C)katue, QUarpaMMbl COKAaTHS, MOKA3aTed MEXaHHMYECKUX
CBOICTB, ompenenseMble Npu cxaruu. M3rub, auarpammbl U3ruba, MoKazaTeld MEXaHMYeCKHX
CBOICTB, onpeenseMble Ipu n3rude. BiusHue TemnepaTypsl, CKOPOCTH HArPYyKEHHUsI U CKOPOCTH
nedopMaluu Ha MEXaHHMYECKHUEe CBOMCTBA MaTEpPHAIIOB.

3. Ucnvimanus Mmamepuaioe npu ONUMENTbHOM HAazpyaHceHuu

3.1. McnpiTanus MaTepUaIoB NP AJIUTEIBHOM HArpyKEHUH

ITonm3yuects Metaina. JluarpamMmsl nossydecTd. [IpoBeneHue HCIBITAHUM Ha ION3Y4YECTb.
OmnpeneneHne CKOPOCTH MOJI3YYECTH U NpEAesa MOJI3Y4eCTU. 3aBUCUMOCTh CKOPOCTH TOJI3Y4ECTH
OT HAIIPSDKEHUS U TeMIEparypsl. PekpucTramm3annoHHas MOJI3ydecTsb. J[MCIIOKallMOHHAs MOJEIb
MOJI3y4eCTU. YpaBHEHHUE MTOBPEKAAEMOCTH TP MOJI3Y4YeCTU. J[nuTenpHas npodyHocTs. J(narpaMMbl
JUIMTENIbHOW TMPOYHOCTU. XapakTep pa3pylIeHUsT B 3aBUCUMOCTA OT BPEMEHHM MCITBITAHHM.
Junarpamma penakcanyy HalpsDKEHWHA. YpaBHEHHE AMAarpaMMbl pelakcaluuu. MeTamioBeauecKue
(bakTopbl, BIUAIONINE HA )KAPOIPOYHOCTh KOHCTPYKIIMOHHBIX MaTEPHUAJIOB.

4. Kpumepuu XPYNKO20O pd3pyYUeHuA u mDelMMHOCWZOZZKOCWIb mamepuailos

4.1. Kputepuu Xpynkoro pa3pyuieHus U TpeUMHOCTOMKOCTh MaTEpPUaJIOB

OcCHOBHBIE CXEMBI, YCTAHABIUBAIOLIUE IEPEXO] METajljla U3 BSI3KOIO COCTOSHHSA B XPYIKOE.
PacnipocTpanenrne TpemMH W TEpPeXo]l MeTalyla B XPYIKOE COCTOSHHUE TpU u3rnbe. AHamm3
CTPYKTYPBI M3JIOMOB 00pa31oB. Y JapHas BA3KOCTb U €€ 3HauUeHHE MIPH OIIEHKE MPOYHOCTH METaJlIa.
TpenmmHOCTONKOCT, MeTaiula. MeTonbl ONpeNeNeHHs] YAApHOW BSI3KOCTH U €€ COCTaBIISIOLINX:
paboThl 3apokIeHHs M paboTHl PACHPOCTpAHEHHs TPEUIMHBI. BS3KO-Xpynkuil mnepexon Hu
KpUTHYECKasl TeMIepaTypa Xpynkoctu meraiuia. Cusosble, 1eOpMallMOHHbIE U YHEPreTUYECKUe
XapaKTEepPUCTHKH  TPEUIMHOCTOMKOCTH  MeTamia. Kputhyeckoe 3HaueHue  Koddduuumenra
MHTEHCUBHOCTHU HANPSDKEHUH B BEpIIMHE TPEIIMHBI B YCIOBUSAX ITUIOCKOM nedopmaniuy U METOANKa
ero omnpeneneHus. [IpakTudyeckoe NPUMEHEHHE KPUTEPUEB TPEHIMHOCTOMKOCTH JUIsl OLEHKH
MPOYHOCTH METaJlla KOHCTPYKIIUNA U MAIlIHH.

5. Ucnvimanus mamepuanos npu YUKIUYeCKOM HASPYHCEHUU




5.1. UcnpiTanusa MaTepuasoB MpU HUKIMYECKOM HArpyKEHUH

Ynpyrue HecoBEpHIEHCTBa MeTajlia. Y CTalocTh MeTaiia. OCHOBHBIE LMKIIBI Harpy>KeHUs
3HaKolepeMEHHbIMU Harpy3kamu. [luarpamma ycranoctu. IIpenen BBIHOCIMBOCTH. XapakTep
paspyllieHus IpH YCTaJlOCTH MeTaia. BiusHue TepMuueckoil M MexaHHYecKod o00paboTKH,
TEMIIepaTypbl, XUMHUYECKOTO COCTaBa, MHUKPOCTPYKTYPbI W Jpyrux (HakTOpoB Ha MPOYHOCTH
MeTasula [pY 3HAKONIEPEMEHHBIX Harpy3Kax.

6. Texuonocuueckue UCnblmanus mamepuaios

6.1. TexHOonorn4yeckre UCIbITaHUSI MaTEPUATIOB

HcnplTaHuss MaTepuajoB Ha 3aJaHHYI0 M TPEAEIbHYIO IUIACTUYHOCTh. VcnbiTaHus Ha
CBapUBaEMOCTb, COIPOTHBIIEHUIO OOpa30BaHMUIO TOPAYMX M XOJIOAHBIX TpeuMH. MchbplTaHus Ha
NPOKAIMBAEMOCTh, METO/Abl TPOOHOW M TOPUEBOW 3akaiku. Jlpyrue BHIBI TEXHOJIOTUYECKHX
VCIBITAHUN MaTEpUaJIOB, B OCHOBE KOTOPBIX JIEXKUT MEXaHMYECKOE BO3ACHCTBHE.

3.3. TeMbl NIpaKTHYECKUX 3aHATHH
1. Ne4 Onpenenenrie KpUTUUECKOM JUTMHBI TPEIIMHBI B IETAIM B 3aBUCUMOCTH OT
JEMCTBYIOIIETO HAMPSDKEHUS M KPUTUYECKOTO K03 (DUIIMeHTa MHTEHCUBHOCTH HAPSIKCHUN
(4 gaca);,
2. No2 Craructrueckasi 00paboTKa SKCIIEpUMEHTAIBHBIX JAHHBIX, TOTYYSHHBIX TPU
MEXaHUYECKUX UCIBITAaHUSX MaTepuasoB (4 yaca);
3. Nel [octpoeHue quarpaMM HCTUHHBIX HANPSHKEHUH M NCTHHHBIX JehopMamuii mo
MAaIllMHHBIM MarpaMMaM pacTsDKEHUs ctaiu (4 Jaca);
4. Ne3 Anmpokcumansi CTeIeHHbIMU YPaBHEHUSIMU IMAarpaMM pacTsKeHus: MaTepuanos (4
Jaca).

3.4. TeMbl 1a00paTOPHBIX padoT
1. Ne4 Metoauka onpeesieHust mpesena moja3y4ecTH KaponpoyHoi cranu (4 yaca);
2. Ne3 Ormpenienienue napaMeTpoB J1e(hopMalMOHHOTO YIPOUHEHUS U yAeIbHON paboThI
nIacTU4eckoit negopmanuu (4 gaca);
3. Ne8 TexHonmornyeckue UCTBITAHHUS MaTepHalioB Ha U3TUO (4 Jaca);
4. No7 UctibiTanusi MaTEpUAJIOB HA YCTAJIOCTD (4 vaca);
5. Nel Onpenenenne TBEpIOCTH MaTEPUATIOB METOAOM POKBesIa HA aBTOMAaTU3UPOBAHHOM
npubope «Instron Rockwell 574» co craructuueckoit 06padOTKOM pe3yabTaTOB UCIIBITAHUIN
(4 gaca);
6. Ne6 OmnpeneneHue KPpUTHIECKON TEMIIEPATyPhl XPYIKOCTH cTau (4 yaca);
7. Ne2 Metoauka u yctanoBka «Instron 5982» nis aBTOMaTu3MpoBaHHOTO ONPEEIICHUS
MEXaHUYECKUX CBOMCTB MaTE€pHAJIOB MPHU PacTsHKEHUU 00pa3iioB (4 yaca);
8. Ne5 Meronuka u ycranoBka «Instron MPX 450» a1 aBToMaTU3MpPOBaHHOT'O OIIPEIETICHUS
yapHO! BA3KOCTH CTaJIM U €€ COCTAaBIISIONINX: paOOThI 3apOXKIACHHS U PacTipOCTpaHEHUs
TpemuHsI (4 yaca).

3.5 Koncyabranumn

Ipynnoewie koncyremavuuu no paszoeaam oucyuniunsl (I°'K)

1. KOHC}’J’IBT&HI/I}I np pasaciny "OCHOBHBIC TOHATHSA O OpOYHOCTU U  MCXAHHUKO-
TEXHOJIOTHYSCKHUX UCIBITAHUSIX U CBOMCTBAX KOHCTPYKIIMOHHBIX MaTepI/IaJ'IOB" IIPOBOAUTCA
nepea 5Kk3aMCHOM



2. Koncymprammss mno pasgeny "McmelTaHus —Marepua’ioB IpU  KPaTKOBPEMEHHOM
Harpy>kKeHuu'" mpoBOAUTCSA MEPel SIK3AMEHOM

3. Koncynpramus no paszgeny "HcnplTaHus MaTepuanoB IMpH JIUTEIBHOM HarpyXKeHUH"
IIPOBOJIUTCS IIEPE]] SK3aMEHOM

4. Koncynbrauus mno paszeny "KpuTepuum Xpynkoro paspylleHHs W TPEUIMHOCTOMKOCTb
MaTepHaoB" MPOBOJAUTCSA IEpes IK3aMEHOM

5. Koncynpranusa no paszpeny "HcnbiTaHus MaTepuaioB IPU LUKIMYECKOM HarpyKeHuu"
IIPOBOJIUTCS IIEPE]] SK3aMEHOM

6. Koncynpranus mo pasaeny "TexHONOrHYeCKHe WCIBITAHUS MaTepUANOB" MPOBOIUTCS
nepes 3K3aMEeHOM

3.6 TemaTuka KypcoBBIX NPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekt/ pabota HEe IPeayCMOTPEHBI
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3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OPpMHUPYEMBbIX B HUX KOMIIeTEHIIU

3ar1aHuPOBAaHHbIE PE3YJIbTATHI

Howmep paznena

OneHouHOE CpE€ACTBO

Kopbt JUCLUIUINHEI (B (TUII 1 HAUMEHOBAHUE)
o0y4yeHHs 10 JUCLUIUINHE
(B cooTReTCTRHH ¢ pazmenom 1) WH/INKAaTOPOB | COOTBETCTBHH ¢ 11.3.1)
112[3]4]5]6
3HaTh:
OCHOBHBIE MTOHSTHS O IPOYHOCTH, Komnoksuym/KomnokBuym «OO011e NOHATHS O TIPOYHOCTH,
MEXaHHKO-TEXHOOMECKHX V-Lpmcs + MEXaHUYECKUX UCIBITAHUAX U CBOMCTBAX KOHCTPYKLIMOHHBIX
UCTIBITAHUSAX U CBOWCTBA MaTepHaIoB)»
KOHCTPYKLIMOHHBIX MaTepHajoB
Ymersb:
aHAIIM3UPOBATH PE3YJIbTATHI JlaboparopHas padota/3ammra 1abopaTopHbix padot Nel.
HKCIEPUMEHTOB T10 OTPEICTICHHIO «OrnpeneneHne TBEPIOCTH MaTepUaIOB MeTo1oM PokBeruia Ha
TBEPJIOCTH U JIPYTUX MEXaHUYECKUX aBTOMaTU3MpoBaHHOM Ipudope Instron Rockwell 574 co
CBOMCTB KOHCTPYKIIMOHHBIX CTaTUCTHUYECKOW 00pabOTKOM pe3yabTaTOB HUCIBITAHUI, N2
MaTepHalloB IIPHU PaCTKEHUN N-1pnk-7 + «MetoaMka 1 aBTOMaTU3MpOBaHHas ycTaHOBKa Instron 5982 s
00pa3uoB OTIpeIeJICHUS] MEXaHMYECKIX CBOWCTB MAaTEPUAIIOB TIPU
pacTskeHuu o0pasnoBy, Ne3 «OmnpeneneHue napamMmeTpoB
neGOpMaIMOHHOTO YIIPOYHEHHUS U YICITbHON paboThI
IUIACTHYECKON Aedopmariumy
aHAJIM3UPOBATh PE3YJIbTATHI JlaboparopHas padota/3amura gadbopatopHoil padoTsl Ne8
OKCTIEPHMEHTOB 110 TEXHOIOTHICCKIM | - T-omcs 4 | «TexHONOrMYecKne UCIILITAHUS MATEPHATIOB Ha U3ruo»
WCTIBITAHUSAM KOHCTPYKITHOHHBIX
MaTepHaJloB
aHAIM3UPOBATh PE3YJIbTATHI JlaboparopHas pabota/3amura JabopatopHoil padoTel Ne7
HKCIEPUMEHTOB 110 COMTPOTHBIICHHIO VLo + «VcnpITaHust MaTEpUATIOB HA YCTAIOCThY
MaTepHaioB HUKIMUYECKOMY
HarpyXeHHUIO
aHAJIN3UPOBATh PE3YJIbTATHI JlaGopartopHas pabota/3amuTa 1adopaTopHOi padoTsl Nod
JKCIIEPUMEHTOB I10 ONPEIEIEHUIO N-1pnk-7 + «Metoauka onpenesneHus Mpeaena Mnoia3y4ecT KaponpodHOn
XapaKTEPUCTHK KAPONPOYHOCTH CTAIU CTaJIN
AHAJIM3UPOBATh PE3YIIHTATHI WI-1pnk-7 + JlaboparopHas pabora/3amuTa 1a00paTOpHBIX paboT Ne5
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SKCIIEPUMEHTOB I10 ONPEIEIECHUIO
YAApPHOM BA3KOCTH U KPUTHUYECKOMN
TEMIIEPaTypbl XPYIKOCTH CTAJIH

«Metoauka u ycranoBka Instron MPX 450 ms
ABTOMATU3UPOBAHHOIO ONPEIENICHUS YAapHON BI3KOCTHU U €€
COCTABJISIFONTUX: pPaOOTHI 3apOXKACHUS U PACIIPOCTPAHCHUS
TpewuHb» U Ne6 «Onpenenenre KpuTHIECKON TeMIepaTyphbl
XPYIKOCTH CTATN»

12




4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
2 cemecTp

Dopma peanuzaruu: [lncemennas padota
1. KommokBuym «O011e OHSITHS O IPOYHOCTH, MEXAHUYECKUX UCIIBITAHUSX U CBOWCTBAX
KOHCTPYKIMOHHBIX MaTepuanony (KomokBuym)

Dopma peanuzanuu: YcrHas popma
1. 3ammTa maboparopHoi padoTel Ned «MeToauka onpeaeeHus nmpesaesa moja3ydecTH
x)aponpodHoi crann» (JlabopaTopHas padora)
2. 3amuTa 1abopaTopHoii paboTsl Ne7 «McnbITaHus MaTepHaiOB Ha YCTAIOCTh)
(JTaboparopuas padoTta)
3. 3amuTa naboparopHoit pabotsl No§ «TexHONIOrnuecKkrue UCIbITAaHUS MaTepUaioB Ha U3THO»
(JTaboparopuas padoTta)
4. 3amura nabopaTopHbix padot Nel. «OmnpeneneHne TBEpAOCTH MATEPUAIOB METOIOM
Poksermna Ha aBTomMatu3upoBanHoM miprbope Instron Rockwell 574 co craTuctuaeckoi
00paboTKOil pe3ynbTaToB HCTIbITaHU», No2 «MeTouka u aBTOMaTU3UPOBAHHAS YCTAHOBKA
Instron 5982 g onpenenenns MeXaHMUECKUX CBOWCTB MaTEpUAsIOB MIPU PaCTHKEHUU
o0pa3ioBy, Ne3 «OmnpeneneHue mapameTpoB Ae(HOpMALIIOHHOTO YIPOYHEHUS U yIETbHON
paboTsl mactudeckoit nepopmanun» (Jlaboparopuas padora)
5. 3amuTa naboparopubsix padoT Ne5 «Metoauka u ycranoBka Instron MPX 450 nns
ABTOMATHU3UPOBAHHOI'O ONPEEIICHUS YIapHON BA3KOCTH U €€ COCTABJISIOIIMX: Pa0OThI
3apOKIEHUS M paCIpOCTpaHeHus TpelluHb» U Ne6 «OmnpeneneHue KpUTUYECKON TeMIiepaTyphl
xpynkoctu cranuy (JlabopaTopnast paborta)

bannpHO-pedTHHrOBast CTPYKTYpa AUCLUIUIMHBI SBJSETCS NPUIOKEHHEM A.

4.2 IIpoMe:KyTOYHasI ATTECTALUSA 110 M CIHILIMHE

Orzamen (Cemecmp Ne2)
Ouenka ompenensieTcss B COOTBETCTBUU ¢ [lonokeHneM o OaTbHO-PEUTHHTOBOM CHUCTEME ISt
crynentoB HUY «MOW» Ha 0CHOBaHMU CEMECTPOBOM U SK3aMEHALIMOHHON COCTaBIISIOIINX

B numiom BeICTaBIsIETCS OIIEHKA 32 2 CeMeCTp.

IIpumeuyanue: OLeHOYHBIE MAaTEPUAIIbI 110 TUCIUITIIMHE IPUBECHBI B (DOH/IE OLIEHOYHBIX
matepuaios OITOII.

5. YYEBHO-METOANYECKOE OBECIIEYHEHUE JUCIHUIIJINHbI

5.1 IleyaTHbIe M JIEKTPOHHbIE U3TAHUSA:

1. MexaHuuyeckie U TEXHOJIOIMYECKHE UCTIBITAHUS KOHCTPYKIIMOHHBIX MaTepHasoB : yueOHoe
noco6ue sl By30B IO HallpaBJIeHUAM "DHepreTuieckoe MamuHocTpoeHue" u "Mamnnoctpoenue”
/ B. M. MartionuH, A. 0. Mapuenkos, M. A. Kapumbekos, u ap. ; pexn. B. M. MaTionus. — M. :

Mz patensckuii Jom MOU, 2018. — 192 ¢. — ISBN 978-5-383-01236-9.;

2. 3onotopeBckuid, B. C. Mexannueckue cBOMCTBAa METAUIOB | YUeOHHK JIUIsl BY30B I10 TPYIIIe
cnenaibHOCTe| HanpasiieHus "Meramryprus” / B. C. 3o1noTopeBckuid. — 3-¢ U3/, lmepepad.u 011,
— M. : I3n-B0o MUCHC, 1998. — 400 c. — ISBN 5-87623-017-0 : 35.00.;
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3. CoBpeMeHHBIE METOIBI U IPUOOPHI IS UCIIBITAHUST MATEPUATIOB MaKpO-, MUKPO- U
HaHOMHCHTUPOBAHKUEM : yueOHOe rmocobue o HampasiaeHusM "[Ipudopoctpoerue",
"MamuHocTtpoenue", "Duepreruueckoe mamuHoctpoerue" / I1. B. Bonkos, [u ap.], Ham. uccnen.
yH-T "MOU" ; pea. B. M. Martonun. — M. : U3a-Bo MOU, 2015. — 112 c. — ISBN 978-5-7046-
1579-8.

http://elib.mpei.ru/elib/view.php?id=7268;

4. CoBpeMeHHBIC METO/IbI U IPUOOPHI JIJIsl TPOBEACHUS MEXaHUKO-TEXHOJIOTUIECKIX UCTTBITAHUIN
KOHCTPYKIMOHHBIX MaTEPHAJIOB : JAOOPATOPHBIN MPAaKTUKYM IO Kypcy "MexaHuko-
TEXHOJIOTMYECKUE UCTIBITAHUS MaTepUaioB" 1O HAMPaBJICHUIO "DHEPreTHIeCcKoe
mamuHocTpoenue" / I1. B. Bonkos, [u ap.], Ham. uccnen. yu-t "MOH" ; pen. B. M. MaTionuH. —
M. : U3n-Bo MDU, 2016. — 68 c.

http://elib.mpei.ru/elib/view.php?id=8483;

5. 3emckos IO. I1.- "Marepuanosenenue", U3natenscto: "Jlans", Cankt-IlerepOypr, 2019 - (188
c.)

https://e.lanbook.com/book/113910.

5.2 JInueH3nOoHHOE U CBOOOITHO PACIIPOCTPAHsIeMOe MPOrPaMMHOE oDecredeHne:
1. CO "IIpomereit";

2. Office / Poccuiickmii makeT o(puCHBIX TPOrpamm;

3. Windows / OniepanrionHasi cucrema cemeiictsa Linux;

4. Buneoxondepennuu (Maitna, Coepmxas, BK u ap);

5. Thixomet.

5.3 UnTepHeT-pecypcsl, BKJIOYas NpodeccHoHAIbHBIE 0a3bI JaHHBIX U HH(POPMAIIHOHHO-
CIpaBOYHbIE CHCTEMbI:

1. 9BC Jlaus - https://e.lanbook.com/

2. 9BC "YHuBepcurerckas 0u0J1M0TeKa OHIANH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunasi 3JiekTponHas 6udsmmoreka - https://elibrary.ru/

4. baza nannbix Web of Science - http://webofscience.com/

5. Ba3a nannbix Scopus - http://www.scopus.com

6. HanmoHanbHas 3j1eKTpOoHHas 6udmoreka - https://rusneb.ru/

7. 3BC "Koncyabrant cryaenta' - http://www.studentlibrary.ru/

8. Dnexrponnas oudmorexka MOU (36 MOMH) - http://elib.mpei.ru/login.php

9. MopTa oTKPHITHIX JaHHBIX Poccuiickoii ®enepanuu - https://data.gov.ru

10. ba3a oTKPBITHIX JaHHBIX MUHHCTEPCTBA TPY/JAa U COLUAIBHOM 3aUTHI PD -
https://rosmintrud.ru/opendata

11. ba3a oTKPBITHIX JaHHBIX NPO(eCcCHOHAIBHBIX CTAaHAApTOB MUHHNCTEPCTBA TPYAA U
counaabHoii 3aumthl PO - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/

12. Ba3a oTKpBITHIX JaHHBIX MHHHCTEPCTBA IKOHOMHYECKOro pa3putus P® -
http://www.economy.gov.ru

13. Ba3a oTKpbITHIX 1aHHBIX PochuamonuTopunra - http://www.fedsfm.ru/opendata

14. DnexTpoHHas oTKpbITas 6a3a naHHbIX '"Polpred.com O630p CMHU" -
https://www.polpred.com

15. Uudopmanmnonno-cnpaouynas cucrema «Kongexc/Texakcenepr» - Hitp:\\proinfosoft.ru;
http://docs.cntd.ru/

16. HauMoHa bHBII mOpTAaJI OHIAlH 00yyeHus: «OTKpbITOE 00pa3zoBanue» - https://openedu.ru
17. O¢puunanbublii caiiT @eaepasbHOr0 areHTCTBA M0 TEXHUYECKOMY PeryJTHpPOBAHUIO H
MeTpoJioruu - http://protect.gost.ru/
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18. OTkpbITasi yHuBepcuTerckas nupopmannonnas cucrema «POCCHUSA» -

https://uisrussia.msu.ru

19. Opunnanbubli caiit MUHHCTEPCTBA HAYKM M Bbiciero odpasoBanus Poccuiickoii
®enepanuu - https://minobrnauki.gov.ru
20. OpunmnanbHblii caiiT PeepaabHOI CJIyKObI 10 HA30pY B cepe 00pa30BaHUS M HAYKH -

https://obrnadzor

21. ®enepanabHblii moptasu "Poccuiickoe o6pazoBanme’ - http://www.edu.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUE JUCHUITJIMHBI

Tun nomemeHus Homep ayauropun, OcHamenne
HAaMMCHOBaHUE
VYueOunbie aynuropuu g | JK-120, MamnHHBIHI 3a1 cepBep, KOHIUIMOHEP
MPOBEICHUS JIEKITMOHHBIX HBI],
3aHATUH U TEKYIIETO b-406, JIaboparopus CTOJI MIPEeTIo/IaBaTeisl, CTOJ, CTYJI, IIKag
KOHTPOJIA MEXaHHUKO- JUISl XpaHEHUs UHBEHTapsl, JOCKa
TEXHOJOTMYECKHUX MeJoBasi, MyJbTUMEAUNHBIN IPOEKTOP,
WCIIBITAHUHN 9KpaH
VYueOubie aynuropuu g | K-120, MamnHHBIHI 3a1 cepBep, KOHIUIMOHEP
MPOBEJCHUS MPAKTUYECKUX NBI]
3anstuid, KP n KII b-406, Jlaboparopus CTOJI IIPEI0IaBaTENs, CTOJ, CTYJ, HIKad
MEXaHUKO- JUISl XpaHEHUs UHBEHTapsl, 1OCKa
TE€XHOJOTMYECKHUX MeJoBas, MyJbTUMEAUNHBII IPOEKTOP,
WCIIBITAHUHN 9KpaH
VYueOubie aynuropuu uig | JK-120, MamunHHbIHI 3a1 cepBep, KOHIUIMOHEP
MPOBEJCHUS MBI
1a00paTOPHBIX 3aHATUI b-406, JTaGoparopust CTOJI MIPEenoaaBaTeisi, CTOJ, CTYJI, IIKad
MEXaHUKO- JUIsl XpaHEHUs UHBEHTapsl, 10CKa
TE€XHOJOTMYECKHUX MeJoBas, MyJbTUMEAUNHBII IPOEKTOP,
WCTIBITAHUMN DKpaH
VYueOubie aynuropuu g | K-120, MamnHHbIHI 3a1 cepBep, KOHIUIMOHEP
[IPOBEECHUS NBI
MPOMEKYTOUHOMN b-406, Jlaboparopus CTOJI TpeToiaBatTesi, CTOJ, CTYJ, HIKad
aTTecTaluu MEXaHHUKO- JUISL XpaHEHUsl UHBEHTAaps, 10CKa
TEXHOJOTMYECKHUX MEJOoBasi, MyJbTUMEAUNHBIN IPOEKTOP,
WCIIBITAHUHN JKpaH
Ilomemmenus misa HTB-303, JleknuoHHas CTOJI KOMITBIOTEPHBIN, CTYJI, CTOJ
CaMOCTOSITENIbHOM pabOThI ayJIuTopus MMCbMEHHBIN, BEIIANKa I 01K IbI,

KOMIIBIOTEPHAs! CETh C BBIXOAOM B
HHTepHeT, KOMIIBIOTEP MEPCOHAIBHBIN,
IIPUHTEP, KOHIULUOHED

ITomemenus s
KOHCYJIbTUPOBAHUS

b-406/6, JlabopaTopus
MEXaHHKO-
TEXHOJIOTHYECKUX
HCIBITAaHUH

CTOJ, CTYJ, KA U1 JOKYMEHTOB, CTOJ
MACBMEHHBIN, KOMIIBIOTEPHAS CETH C
BbIX0I0M B IHTEpHET, KOMITbIOTED
NIEPCOHAILHBIN, TPUHTED

HOMeHIeHI/ISI AJI XpaHCHUA
o0opymoBaHus U y4eOHOTO
WHBEHTaPS

X-2028B, Ilomernienne
kadenps! "TexHonorun
METaJIOB"

CTOJI, CTYJI, TIKad
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

MeXaHUKO-TEXHOJOTMYECKHUE UCIIBITAaHUS MaTCpUuaIOB

(Ha3BaHME AUCIMILIMHBI)
2 cemecTp

IlepeyeHb KOHTPOJIBLHBIX MEPONIPUSITHI TEKYIIIET0 KOHTPOJISI YCIE€BAEMOCTH MO THCIUILTHHE:

KM-1 KomnokBuym «O011ue NOHATHS O IPOYHOCTH, MEXAHUYECKUX HUCIIBITAHUAX U CBOMCTBAX
KOHCTPYKIIMOHHBIX MaTepuanoBy (KosutokBuym)

KM-2 3amura maboparopasix padbot Nel. «OnpeneneHue TBEpAOCTH MaTepuaioB MeToI0M PokBeria
Ha aBTOMaTu3upoBaHHOM npubdope Instron Rockwell 574 co craructrueckoit 00paboTKOM
pe3yJbTaTOB UCIIbITaHU», No2 «MeToanka U aBTOMaTu3upoBaHHas yctaHoBKa Instron 5982 nis
OTIpeIeNIeHUs] MEXaHHUECKUX CBOWCTB MAaTEPHUAIOB IIPU PACTSHKEHUH 00pa3oBy, Ne3
«Ormpenenenue napaMeTpoB AePOPMAIIIOHHOTO YIIPOYHEHHSI U yIeTbHOU pabOThHI MIIACTUYECKOM
nedopmarun» (JlaboparopHas pabora)

KM-3 3ammra naboparopnoit pabotsl Ned «MeToauka onpeaeneHus npeseia noja3y4ecTu
»kaporpouHoi cranuy (Jlabopatopuas padora)

KM-4 3ammra mabopatopHbix padot Ne5 «Metoauka u ycranoBka Instron MPX 450 miist
ABTOMATHU3UPOBAHHOTO ONPEEIICHUS YIapHOU BA3KOCTH U €€ COCTABIISIOMIMNX: PAa0OThHI
3apOKJICHUS M PACIIPOCTPaHEHUS TPEITMHB» U Ne6 «OrpeeneHue KpUTHYECKON TeMITepaTyphl
xpynkoctu cranu» (JJaboparopnas pabora)

KM-5 3amura naboparopHoit padotsl No7 «/cipiTaHust MaTepuaioB Ha yCTaIocThy (JlabopaTopHas
pabora)

KM-6 3ammura naboparopHoit pabotel Ne8 «TexHOIOTHYECKUE HCTIBITAaHHUS MAaTePHAIIOB Ha H3THOY
(JTaboparopnas pabota)

By npomexyTo4HOI aTTecTaliMy — JK3aMEH.

Wnnekc KM- | KM- | KM- | KM- | KM- | KM-
Howmep Pasznen nucuuninHb KM: L 2 3 4 > 0
paszena Henens 3 7 9 12 14 16
KM:
OCHOBHBIE IIOHATHS O IPOYHOCTH U MEXAHHUKO-
1 TEXHOJOTMYECKUX HCIBITAHUSAX U CBOMCTBAaX

KOHCTPYKIIMOHHBIX MAaTCPUAJIOB

OCHOBHBIE TIOHATHS O IPOYHOCTH U MEXAHUKO-
1.1 TEXHOJIOTUYECKUX UCIBITAHUSIX U CBOMCTBAX +
KOHCTPYKIIMOHHBIX MaTEPHAJIOB

HcnbiTanus MaTepualioB Mpu

2 KpaTKOBPEMEHHOM HarpyKe€HUHU
21 HcnpiTanus maTepuanoB Mpu +
KpaTKOBPEMEHHOM HarpyKe€HUHU
3 HcnpiTanus MaTepraioB MpH JIUTETEHOM
Harpy>K€HUu
31 HcnplTaHuss MaTeEpUaioB MPH JIUTEILHOM +
Harpy>KeHUuu
4 Kputepun Xpynkoro pazpyueHus u

TPEIIMHOCTOMKOCTh MATEpUAJIOB
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Kputepuu xpynkoro pazpyuieHus u

4.1 U +
TPEUIMHOCTONKOCTh MaTepHajoB
5 HcnpiTanus MaTepruaioB Mpy MUKIMYECKOM
Harpy>KeHuu
51 HcnpiTanus MaTepruaioB Mpy MUKIMYECKOM N
] Harpy’>KeHUu
6 TexHoIOrMUeCKHe UCIIBITAaHNUS MaTEPUAIOB
6.1 TexHoIOrHUECKHEe UCIIBITAaHNUS MaTEPUAIOB +
Bec KM, %: 30 15 20 15 15
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