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Pabouyto mporpammy coctaBui(u):
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(OondcHocmy, yueHoe 36anue, cmenensb, Pamunus 1.0.)
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PenenzupoBanue paboueii mporpaMMbl TUCHUTUIMHBL:

OtcyTcTBYET

Peniensent

(OoavicHOCmb, yueHoe 36anue, cmenenb, Pamunus 1.0.)

Pabouas mporpamma qucHMIUIMHEI cocTaBieHa Ha ocHoBaHuM ®I'OC BO u yuebHOTrO miiana
HarpaBjeHUsT TOATOTOBKM (crenmanbHocTH) 22.03.01 MarepuanoBeicHUE W TEXHOJOTHH
MaTepUajoB

Cpok neiicTBus padoueil mporpaMMsbl AMCUMILIMHBI 10 «31» aBrycra 2027 r.

YTBEPXIEHO

Ha 3aceganun Ka(be,[[p]’:»l «HaHOTeXHOJ'IOFI/II/I, MaTCpUAIOBECACHUC U MCXAHUKA»

(mpotokou 3acemanus Ne 2 ot «31» aBrycra 2022 1)



1. Ilean ocBOEHUN TUCIUILIHHDI

Llens OCBOGHHS JAUCHMIUIMHBI — (yHAaMEHTaJdbHas MOJrOTOBKA CIIELUAIUCTOB IO
MaTEepHAJIOBEICHUIO M TEXHOJIOIMH MaTepUaJIOB B 00JACTH ONPEAEICHUS U aHAJIN3a MEXaHUYECKUX
U (U3NYECKUX CBOMCTB, pa3pabOTKe MaTEpPHaJOB C 33JaHHBIMH XapaKTEPUCTHKAMH MaTEpUAJIOB

KOHCTPYKIIMOHHOI'O U (bYHKHI/IOHaJII)HOFO Ha3HA4YCHUA

2. Mecro aucuumiauHbl B cTpykrype OIIOITI BO

JIMCIUIIIMHBL M TPaKTUKH, HAa OCBOCHHHM KOTOPBIX Oa3upyercs IaHHas JUCIUTLIMHA!
®u3uKa KOHJICHCUPOBAaHHOTO cocTosiHus Pusuka, Xumus, Marepuanosenenue 1 TKM.

I[I/ICI_[I/IHJII/IHLI " IIPAaKTHUKU, JJI1 KOTOPBIX OCBOCHUC Z[aHHOf/'I JUCHUITINHBI HCO6XOHI/IMO KaxKk

npeamecTsyromee: il HallMCaHUuA BBIHYCKHOﬁ
HCCICI0BATCIIbCKas1 pa60Ta, HUTOroBas arrccranus.

3. Iliianupyemblie pe3yJibTaThl 00y4eHUs1

KBaTM(UKAIIMOHHOW  paboThl; Hay4dHO-

dopmMupyemsbie U HNuagukaropbl
KOHTPOJINpYyeMble AOCTHKEHUSI I[lnannpyemble pe3y/bTaThl
KOMIIETEHIIMHU KOMIIeTeHIH i o0yueHust
(Ko 1 HAMMEHOBAHUE) (Koa 1 HAMMEHOBAHUE)
[TK-3 criocoben N-1T1K-3. Cniocoben 3HaTh: TpeOOBAHMS HAICKHOCTH U
MPOBOAMTH BBHIOOD MIPOBOAUTH OOOCHOBAHHE | AOJITOBEYHOCTU, SKOHOMUYHOCTH U

MaTCpHraJIOB JJIA 3aJaHHBIX BBI60pa MaTCpurajloB I
YCJIOBI/Iﬁ OKCILTyaTaluu € 3aJaHHBIX yCJIOBI/Iﬁ

y4eToM TpeOOoBaHMI AKCIUTyaTalliy ¢ Y4€TOM
HaJIe’KHOCTH U TpeOOBaHUI HaIEKHOCTU
JIOJITOBEYHOCTH, M JIOJITOBEYHOCTH,
9KOHOMUYHOCTH U SKOHOMUYHOCTH U
3KOJIOTMYCCKUX YKOJIOTHYECKUX
MOCIIeACTBUN UX MOCIIEACTBUM UX
MIPUMEHEHHUS HA OCHOBE MIPUMEHEHHUS

3HaHUSI OCHOBHBIX TUIIOB
HEOPraHWYECKUX U
OPraHNUYeCKHUX
MaTEepUAJIOB PA3IUYHOTO
Ha3HA4YE€HHUsI, B TOM YUCIIE
HaHOMAaTEPUAIOB

IKOJTOTHYECKUX ITOCIICICTBHH
IIPUMEHEHUS HEOPTraHUYECKUX U
OPraHMYEeCKUX MaTepHaioB Pa3IudHOTO
Ha3HAuYE€HMS, B TOM YHCIC
HAHOMATEPUAJIOB

YMeTh: IPOBOIUTH BBIOOP MaTepHalioB
JUTS 33JJTAHHBIX YCIIOBUM SKCIUTYaTalMH C
y4eToM TpeOOBaHHI HAaJIE)KHOCTH U
JIOJITOBEYHOCTH, SKOHOMUYHOCTH U
9KOJIOTMYECKUX MOCIEACTBUN UX
MIPUMCHCHHUSI

Brnagets: crmocoOHOCTHIO TPOBOIUTH
BBIOOp MaTepHaIOB TSl 3aJaHHBIX
YCJIOBUI KCIUTYaTallUH C y4ETOM
TpeOOBaHMI HAIC)KHOCTH U
JIOJITOBEYHOCTH, SKOHOMUIHOCTH U
IKOJIOTUYECKHUX IMOCIICICTBUH X
NIPUMEHEHHUS




4. CTpyKTYpa M coJiepKaHue IUCHUIINHbI

®opMbl TEKYLEro

Bun . KOHTPOJIA
Mopnyas (pa3aean) y4eOHol Ha"MeHOBamfe TEM 3ATTHH Cemectp | O0BbeM, 4.| Banbl Hurepakrus, (HauMeHOBaHUe
(yueOHoO# padoThI) q.
padoThI OLIEHOYHOI'0
cpeacrsa)
Moyib 1. Jlex OO01mas xapaKTepUCTHKa MEXaHUIECKUX 6 2 2 Ornpoc B TecTOBOM
MexaHnaecKue Jp CBOMCTB M METOJIOB MCITBITAHUH 2 5 bopme
CBOMCTBaA Cp 5
Jlex VYnpyrue cBoiicTBa U HEMOHAS YIIPYTOCTh 6 2 [Ipuem otueros
JIp 2 5
Cp 3
Jlex MexaHu3MBbI ITACTUYECKOM aedopmarum 6 2 Ormpoc B TeCTOBOM
IIp 2 10 dhopme
Cp 2
Jlex OCHOBHBIC MEXaHU3MBI Pa3pYIICHUS TBEPIBIX 6 1 2 [Ipuem otueroB
Jp TCI 4 10
Cp 2
Jlex Mertonbl MEXaHUUYECKUX UCIBITAHUN U 6 1 2 Ornpoc B TecTOBOM
Ip 000pyI0oBaHKE ISl UX TPOBEICHUS 4 10 popme
Cp 4
Monys 2. Jlex OCHOBBI 31IEKTPOHHON TEOPUU TBEPIBIX TEI 6 1 [Ipuem oTueroB
duznueckue Jp 2 10
CBOIiCTBa Cp 4
Jlex DJIEKTPUYECKHE W TEPMODJIEKTPUUECKHE 6 1 Ornpoc B TecTOBOM
Ip CBOICTBaA 4 10 dbopme
Cp 4
Jlex TemIonpoBOAHOCTD U TEIIOEMKOCTD 6 2 2 [Ipuem otueroB
Jp 4 10
Cp 4




®opMbl TEKYLEro

Bun . KOHTPOJIA
N HanmeHnoBaHnue TeM 3aHATHI HNuTepakTusb,
Moayas (pa3aen) yueOHOI . Cemectp | O0bem, u.| baibl (HamMeHOBaHUe
(yueOHoOM padoThI) q.
padoThI OLIEHOYHOI'0
cpeacrsa)
Jlex MarHuTHbIE CBOICTBA 6 2 Ornpoc B TecTOBOM
Ip 6 20 (bopme
Cp 4
Jlek [110THOCTE U TEPMUUYECKOE PACITUPECHHE 3] 2 [Ipuem oTueToB
Jp 2 10
Cp 4
[ToaroroBka k 3auery | Cp 6 59,75 Onpoc B TeCTOBOM
dbopme
Wroro: 144 100

Cxema pacyera uroroporo 6asmia: (Texymmii peiiTuHr + Pe3y1bTaT HTOrOBOI0 TECTHPOBAHUS)/2




5. O6pa3oBaTesibHbIE TEXHOJIOTHH

[Tpu peanu3anuu JaHHOW AUCIUTLTAHBI UCIIOJIB3YIOTCS CIIEIYIONINE TEXHOJIOTHU:

TexHoNOTHS TPAAUIIMOHHOTO O0yUYEHUS — MpeyIaraeT TPAJUIIMOHHYIO MTOCIICI0BATEILHOCTD
U3y4eHHsI HOBOTO MaTepHara.

HH(bOpMaHHOHHLIC TCXHOJIOTUHU — MpCAIararoT MCIIOJIb30BAHUC KOMIIBIOTCPAa BO BPEMA
NPOBE/ICHUS 3aHITUH.

WHTepakTHBHBIC TEXHOJIOTHH — MPEJIaraloT IUAIOroBoe OO0ydYeHHe, B XO0Je KOTOPOTO
OCYILECTBIISICTCSI  B3aMMOJCWCTBUE MEXKIY CTYISCHTOM M IpEMojaBareyieM, JM00 MEKIy
CTYJICHTaMH.

6. Metoguyeckue yKkazaHusi 110 OCBOCHMIO IV CHMIIIMHBI

Ilenu, mocTaBiIEeHHBIE IPU U3YYEHUH KypCa, JOCTUTAIOTCA 3a CYET KOMIUIEKCHOTO IOAX0a K
00yUYEHHIO CTY/IEHTOB, OCHOBAaHHOI'0 Ha COYETAHUU TEOPETUUYECKOTO Kypca, IPAKTUUECKUX 3aHATUI
Y CaMOCTOSITEIIbHOM IT03HABATENIBHOM JEATEIbHOCTU CTYICHTOB.

N3yueHne TEOpPETHYECKOIO Kypca IPOBOIUTCA B CHELHUAIM3UPOBAHHBIX JIEKIMOHHBIX
ayUTOPUAX C MCIIOJIB30BAHUEM BHJCOTEXHHMKH, MO3BOJSIOLIEH TPAaHCIMPOBATH 4YEPE3 MOHUTOP
PUCYHKH, CXEMBI, MOJIEJIU, KOTOPbIE B 3HAUYUTENILHOM CTENEHU 00JIeryatoT NOHMMaHUEe Kypca.

Ha npakTtudyeckux 3aHATHSX CTYIEHTbl HPUOOPETAIOT HAaBBIKM HCCIIEJOBATENbCKON
JESATEIIbHOCTH M YMEHHUSI OOBACHATH pE3yJbTaThl OSKCIIEPUMEHTA, OCHOBBIBASACh Ha 3HAHMSX
TEOPETUYECKON YacCTH Kypca.

NHnuBunyanbHas  CaMOCTOSITENIbHAs ~ IIO3HABATENIbHAS  JACATENIBHOCTh  CTYIEHTOB
3aKJII0YaeTcss B MOJAOOpe JUTepaTypbl MO pas3genaM Kypca M ee wu3ydeHuu. Ilpu s1OM
IIPEAYCMOTPEHBI HHIMBUIYAJIbHBIE U IPYIIIOBBIE KOHCYJIBTALIMH 110 U3y4aeMbIM pa3jenam Kypca. B
pe3yibTare M3y4YEeHUs JaHHOW AUCLUIUIMHBI CTYJIEHTHI JIOJDKHBI NMPUOPECTH 3HAHUSA, YMEHHS U
OTIpeIeICHHBIN OIBIT, HEOOXOIUMBIE [T OyAyIIel HHKEHEPHO! AEATEIbHOCTH.



7. OueHOYHBIE CPEACTBA

7.1. IlacnopT OLIEHOYHBIX CPEACTB

Koxa xonTposmpyemoii

HaumenoBanue
Cemectp KOMIEeTeHIMHU (UJIM ee
OIIEHOYHOI0 CpeICTBA
4acTu)
6 I1K-3 Tecmoeswie 3a0anus Ne 1-500

Bonpocwt k 3auemy Ne 1-45

7.2. TunoBblie 3alaHud WJIN UHBIC MaTepUualibl, H606X0)II/IMLIe AJIA TEKyIEro KOHTPOJIst

7.2.1. KoMILIEKT 32JJaHUM ISl IPAKTHYECKOH PadoThI

(HaumeHOBaHUE OYEHOYHO20 CpedCmsa)

1. Tema «Makpodpakrorpahuyeckuii aHaJIW3 H3JIOMOB HAHOCTPYKTYPUPOBAHHOTO

MaTepuaa, OoJIy4eHHbIX IPU OJHOKPATHBIX BUIaX HATPYKEHUS (CTATUUYECKHX, YIAPHBIX)».

1.

Kaxoit Bun (cxema) neopMUpPOBAaHHOTO COCTOSIHHMSI COOTBETCTBYET XPYIKOMY pa3pyIICHHUIO
MaTepuana:

a) o0beMHOe 1e(OPMUPOBAHHOE COCTOSTHUE,

0) mIockoe 1eOpMUPOBAHHOE COCTOSHUE,

B) pa3HOMMEHHOE 00BEMHOE COCTOSHUE.

Kakoii Bu1 HanpsHKEHHOTO COCTOSHUSI COOTBETCTBYET BSI3KOMY pa3pylICHUIO MaTepHuaia Tpu
UCTIBITAaHUAX 00pa3ia Ha u3ru6?

a) o0bemMHOE,

0) nuHeiiHoe,

B) TUIOCKOE.

[Touemy marepuansi ¢ 'K pemerkoit 6oee miacTuyHbI?

a) T.K. marepuainsl ¢ ['IIK pemeTkoit nMer0T 60IbII0e KOTHMUECTBO HEMEPECEKAIOIINXCS CHCTEM
CKOJIbXKEHUS,

6) T.x. 'lIK pemierka 6onee mioTHOYMIOTHEHHAS,

B) T.K. Marepuaisl ¢ ['TIK umeroT Oosbliie mI0CKOCTEN CKOJIbKEHUS.

Kak Biuser gegopmanus cxaTueM Ha IIaCTUYHOCTD CTajen?
a) MJIACTUYHOCTh BO3PACTaET,
0) MIaCTUYHOCTH CHIKACTCS,
B) IUIACTUYHOCTH HE MEHSETCSI.

B kakom cocTosiHUM cTanb 00JaaaeT O0bIIel KOPPO3UOHHON CTORKOCTBIO?
a) TMoCJe 3aKaJIKH,
0) rmocJe oTXxura,
B) MTOCJIE TTACTUYECKOM AehOopMaIivi.

2. Tema «Pacuer TpeUHOCTOMKOCTH HAHOCTPYKTYPHUPOBAHHOTO MaTepraa.
UTo MOHUMAIOT IOJ] CTaTHYECKOM TpenmHocTorkocThio (Kic) maTepuana?

A) crtocoOHOCTh MaTepHalia COMPOTUBIATHCA CTATUYECKUM Harpy3KaM.
b) cnocoGHOCTE MaTepuaa ¢ TPEIMHON COMPOTUBIIATHCS CTATHYECKUM Harpy3KkaMm.



B) CIIOCOOHOCTh MaTepuana ¢ TPEIIMHON COMPOTUBISATHCS —IUIACTUYECKOU
nedhopmaruu.

2. s gero B oOpa3uax [yl UcnbITaHus Ha Kic BeIpaliuBarOT yCTaJOCTHYIO TPELIUHY?
A) 15 ycKOpeHUs pa3pylleHus.
b) nns cozganus 6osee )KeCTKOro JTOKaIbHOTO HAIPSKEHHOI'O COCTOSTHUSL.
B) nist Toro, uTo0b1 B 00pasiie pa3BuBaiach TOJBKO OJHA TPELIHHA.

3. B Kkakux ycloBHSX JOKAIBHOTO HAMPSHKEHHOTO COCTOSHUS UCTIBITRIBAIOT 00pa3ibl Ha Kic?
A) B yCIIOBUHM TUTOCKOH Ae(OpMaIIHH.
b) B ycnoBu# 1m1ockoro Hampsi>KEHHOTO COCTOSTHUSL.
B) ocoOb1x ycioBwuii HeT.

4. Kak BnusieT HaHOCTPYKTYpPHUPOBAHHUE HA CTATUYECKYIO TPEIIMHOCTOMKOCTh MaTepUaIoB?
A) NOBBIIIAET TPELUIUHOCTONKOCTD.
b) cHmKaeT TpemMuHOCTONKOCTh
B) Bauser HeogHO3HAYHO.

5. Kak MOXHO JIOCTUTHYTbH YCIIOBUS TUTOCKOH jJedopmanmu B obpasie?
A) oxnaxaarh oopasell.
b) moBeimats TonmuHy 00pasia.
B) yBeMUUTh CKOPOCTH HATPYKCHUSI.

3. Tema ((OI_IGHKa JIOKAJIbHOI'O HAIIPSXKCHHOT'O COCTOAHHUSA HaHOMAaTCpualla IO KPHUTCPHAM
MCXAaHUKH PASPYHICHUSA U MAKPOCTPOCHHUIO U3JIOMOB

1. Kakoii BuI 3110Ma COOTBETCTBYET YCIOBHUIO TUIOCKOW AehopMaIiu mpu pa3pymeHnn?
A) xpynkuii
b) Bsa3kuit
B) cmemanHbIii.

2. Kputepnii onieHkn ycnoBus miockoi nepopmaruu, cornacio 'OCT?
A) t/ (KiCloo02)?>2,5
B) t/ (KiC/c0,2)?>5,2
B) t/ (KiC/oo2)*>1,5

3. MOXHO J11 UCIIONIb30BAaTh VISl OLCHKH YCIIOBUS IUIOCKOM Aedopmanuul Kputepui Nmax /t ?
A) na
b) ner
B) na, Ho Tonbko st MatepuanoB ¢ OLIK pererkoii.

4. 3asucur nu Kic Mmatepuana ot pazmepa u Gopmbl 00pa3os?
A) na
b) mer
B) Tonpko ot pazmepa.

5. 3asucut mm Kc matepuana ot pazmepa u popmsl 00pa3iioB?
A) na
b) ner
B) Tonpko ot pazmepa



4. Tema «Makpogpaxrorpapuueckuit aHanu3 YCTaIOCTHBIX U3JIOMOB
HAaHOCTPYKTYPUPOBAHHOIO CILIABAY.

1. IlpenenoM BEIHOCIUBOCTH (yCTAIOCTH) HAa3bIBAIOT. ..
A)  HampsbKeHHE, MPU KOTOPOM MaTepuan BBIACPKUBACT 3aJaHHOE YHCIO IUKIIOB
HarpyXeHUs
b) MaKCUMaJbHOE HAIpPSHKCHHE [WKIA, TPH KOTOPOM MaTepuai BBIJICPKHBACT
OTIpEICTICHHOE YHCIIO IIMKJIOB HarpykeHus (6azy) 06e3 pa3pyuieHus
B) nanpsbkenue, 1o TOCTHKEHHUE KOTOPOTO MIPOUCXOIUT pa3pyIIcHHE.

2. VKaxuTe BUA U3J0Ma, TP KOTOPOM Ha €ro MOBEPXHOCTH B OOJIACTH pa3pyLICHUs BHIHBI JBE
30HBI:
A) MHTEpKPUCTAIIIUTHBIN XPYTKUI
b) Bs3kwmii
B) ycranoctHbli.

3. Kak BinsieT HaHOCTPYKTYpHUPOBAHUE Ha MPEJIEIT yCTaJI0CTU MaTepuana?
A) MOBBIIIAET TPEEN YCTalOCTU
b) cumxkaet npenen yctanocTu
B) He BiuseT Ha npezen ycTaaocTy.

4. B yem nposBisieTCsl CTaAMMHOCTD YCTAJIOCTHOTO pa3pyllieHus?
A) B 00pa30BaHMU yCTAJOCTHBIX 30H Ha IOBEPXHOCTHU U3JIOMA.
b) B xonmyecTBe LUKIIOB HAarpy>KeHUs 10 00pa30oBaHUs TPEIMHBI U KOJUYECTBE [IUKIOB Ha €
pacrpocTpaHeHHe.
B) craauifHOCTB yCTaIOCTHOTO pa3pylIeHUs! OTCYTCTBYET.

5. C yem cBsi3aHO 00pa30BaHUeE IUKINYECKON TUIACTUYECKON 30HBI Y BEPIITUHBI TPEIUHBI?
A) ¢ oOpaTHO#1 mIacTuueckon aedopmariueii.
b) c u3smMeHeHneM JT0KaIbHOTO HAMPSHYKEHHOTO COCTOSHUSL MaTepuiIa.
B) ¢ nukianyeckuMu Harpy3KaMu.

5. Tema «IlocTpoeHne KHUHETHYECKUX JUarpaMMm YCTAJOCTHOTO pa3pylIEHUs OOBIYHOTO U
HAaHOCTPYKTYPUPOBAHHOTO CILIABAY.

1. B kakux KoOopAMHATaX CTPOST KUHETUYECKUE TUAarpaMMbl YCTAIOCTHOTO pa3pylIeHuUs?
A) B xoopaunatax dl/dN — AK.

b) B koopaunarax Ig dl/dN — Ig AK.

B) B koopaunatax In dl/dN — In AK.

2. Ypasuenue [Ispucca.
A) dl/dN =C AK"

B) dI/dN = C Knax"

B) Indl/dN = In AK"

3. Kakoli MmaTepuai Jydiie CONpOTUBIISIETCS Pa3BUTHIO YCTAJIOCTHOM TPEIIUHbI?
A) ¢ HU3KH 3HaYeHneM koa¢dunrenTta N B ypasHenuu [Irpucca.

B) ¢ BbicokuM 3HaueHneM koadduurenta N B ypaBuenuu [Ispucca.

B) He 3aBucut ot ko3 durueHta n.

4. CKOIBKO Yy4aCTKOB BBIACIISIOT HA KHHETUYECKOW IUarpaMMe yCTAJIOCTHOTO pa3pylieHus?
A) nBa ydacrka.



b) Tpu yuactka.
B) ueThipe yuactka.

5. Vkaxure KPUTHYCCKUEC 3HAYCHUSA K na xuHeTHYeCKOH auarpaMme yCTaJIOCTHOI'O

paspyuieHus?

A) Kin
b) KsC
B) Kic

7.2.2 Kputrepuu onieHKH

Cemectp ®opMma npoBeeHus Kpurepuu u HopMbI OLICHKH

NPOMEKYTOYHOM
arTrecTaluu
5 10 HAaKOITUTEIIBHOMY «324TEHOY 55 — 100 6anos
pelTuHry «HE 3aYTCHOY 0 — 54 6ana
TecTupoBanue

(Haumenosanue oyeHouHo20 cpedcmea)

* JIpumepbl TECTOBBIX 3aJaHUH
(bank TectoBbIX 3aanuil pa3menieH Ha OOpasoBarenbHoM nopraie TI'Y unu B cucreme
aneKTpoHHoro ooyuenus Moodle)

7.3. OueHo4HbIe CpPeACTBA IS NMPOMEKYTOYHON ATTECTAMH MO WTOraM OCBOCHUSA
JUCIHHMILINHBI

7.3.1. Bonipochbl K IPOMEKYTOYHOM aTTeCTAIIUMN

CemecTtp 6

Ne n/m Bonpocsl k 3auery

1 OnpeneneHre ynpyrux XapakTepUCTHK CTATHUECKUM U IUHAMUYECKUM METOJaMH.

2. Onpenenenre XapakTepUCTUK BHYTPEHHETO TPEHMSL.

3. AHanu3 NepBUYHOW JAMAarpaMMbl  pacTsDKEHMs, IOCTPOCHHE JAMarpaMMbl
nedopmanuii 1 onpenieneHne XapakTepUCTUK MEXaHMYECKUX CBOWCTB.

4. BnusHue Temmepatypbl W CKOPOCTHM HarpyKeHuss Ha JedopMalMOHHOE
YIIPOYHEHUE U MEXAHUYECKHE CBOMCTBA MATEPHAJIOB.

5. Bnusinue coctaBa M CTpyKTYpbl MaTepraIoB Ha MEXaHUYECKHE CBOMCTBA.
Onpenenenre KpUTEPUEB TPEIIMHOCTONKOCTH.

6. Omnpenenenne Nopora XJaaHOJIOMKOCTH KOHCTPYKIIMOHHBIX CTaJIEH.

7. @dpakrorpadudecKuil aHaINu3 U3IIOMOB.

8. MeTo bl H3MEpPEHUS TBEPIOCTH.

9. AHanu3 NepBUYHBIX KPUBBIX MOJI3YYECTH U ONpeAeTeHHUE JIIUTETbHON MPOYHOCTH
MaTepUasoB.

10. HcnbITanust Ha yCTaaoCTh.
HcnbiTanus Ha N3HOCOCTOMKOCT.

11. UTto Ha3bIBAIOT IJIaBHBIMU HANIPABIICHUSMU U TJIaBHBIMU HANPSKEHUSAMU?
Kakoe paznuune Mexy HCTHHHBIMU U YCJIOBHBIMU HAPSHKEHUSIMU?

12. Tenzop HanpspkeHnit. CXeMbl HANTPSIKEHHOTO COCTOSHHUS.




Tenzop nedopmannmii. Cxembl 1e()OPMHUPOBAHHOTO COCTOSTHUSI.

13.

Yro takoe KO3(pPUIHMEHT MATKOCTH (3KECTKOCTH) ?
YTo Takoe HEYIPYrocTh U HEMOJIHAsL YIPYTOCTh METaJlIoB?

14.

Kakumu npuurHamMu 00ycCIIOBIEHO BHYTPEHHEE TPEHUE METasIa U YEM OHO
Xapakrepusyercs?

OTnu4aroTCs M MEXaHU3MBI IIACTUYECKOH 1ehopMaIii MOHO- U
IIOJINKPUCTAJIIIOB?

15.

Kaxkoe npakTuyeckoe 3HadyeHuE UMEET CIOCOOHOCTh MeTalIa K IJIACTUYECKON
nedhopmaruun?

OnuiuTe AUCIOKAIIMOHHBIN MEXaHU3M IMIPOIIECCOB CKOJIbKEHUS U
JIBOMHUKOBAHUS.

16.

UeM 00BACHUTH CYHIECTBEHHYIO Pa3HULLY MEXAY TEOPETUUECKON U peaibHOU
IIPOYHOCTBHIO METAJIIOB?

Kak BIuSIOT cOCTaB U CTPYKTYpa Ha INIACTUYECKYIO Jedopmannio
IIOJINKPUCTAJIIIOB?

17.

Kak BnustoT Temmneparypa ¥ CKOpOCTb Je(OPMHUPOBAHUS HA TUTACTHIECKUE
XapaKTepUCTUKH MeTasia?
B uem 3akioyaercs CymHoCTb sIBI€HUS 1e(OPMAIlMOHHOTO YIIPOYHEHUS?

18.

Kak Bnusier Temrneparypa Ha IUIaCTHYECKYIO e opMaiinio u aehopMaiioHHOE
YIPOYHEHNE METAIIIIOB?

Kak Brusier ckopocTth aeopMupoBaHusl Ha TNIACTHYECKYIO geopMaIuio 1
nehopMaImoOHHOE YIIPOYHEHNE METANIOB?

19.

Kak Bimsier cxema HanpspKeHHOTO COCTOSIHHSI Ha TUTACTHIESCKYHO Te(hOpMaIlHIo |
neopManoOHHOE YIPOYHEHUE METAILIIOB?

Kak Bimsier nerupoBaHue Ha IUIACTHYECKYIO AeopMaIuio u aehopMannoHHoe
yIPOYHEHUE METAJIOB?

20.

Kak Bnusier sHeprus 1eeKToB ynmakoBKU Ha MJIACTHYECKYIO JIehopMalnio U
neGopMallmoOHHOE YIIPOYHEHHE METAJIOB?

21.

[Iepeuncinre NpuU3HAKK BA3KOIO U XPYIIKOIO pa3pylICHHUS.
[lepeuncinTe U MOSCHUTE MEXaHU3MBI 3apOXKIACHNS TPEIUHBI.

22.

KakoBo Biausinue MacmtabHoro gakropa Ha OXpymIUBaHUE CTATH?
Kak 3aBucut Temneparypa nepexoaa oT BA3KOr0 COCTOSIHUSL K XPYIIKOMY OT
cKopocTH eHOopMUpOBaHUS?

23.

Kakune cioco6s1 60pb0BI ¢ XJ1aJHOJIOMKOCTb. Bbl 3HaeTe?
Kak Bnusier BHeNIHsS cpefia Ha oXpymyuBaHue?

24,

Ilepeuncinre pa3HOBUIHOCTH CTATUYECKUX UCIIBITAHUMN.
Kakne xapakTepuCTUKN MEXaHUYECKHUX CBOMCTB ONMPEEISSAIOT 110 KPUBOU
pactsbxenus? Jlaiite onpeneneHus, YKaxKuTe pacyeTHble YOPMYIIBL.

25.

KakoBbI XapaKTepUCTHKH UCIIBITAaHHS HA KpydeHHe?
OOmwsicHuTe cymHocTh KoHuenuuu ['puddurca.
B gem 3akmovaercs gpusmueckuii embica Kic?

26.

UYro Takoe TBepAOCTh MaTeprana’?
Ilepeuncnure u 0XapakTepU3yiTe METO/IbI UCIIBITAHNS HA TBEPAOCTD.

27.

KaxoBsl ycnoBus ucnbiTanust TBepaoctu no mkanaM A, B u C merona Poksenna?

28.

Kaxk onpenensiercs TBepaocts no bpunennto?
Kak onpenensercs TBepaocts 1o Bukkepcy?

29.

KakoBbl 0COOEHHOCTH METOAMKH OIPEIeICHIS] MUKPOTBEPIOCTH?
KakoBo HazHaueHNEe JMHAMHYESCKUX UCITBITAHUN?

30.

[ToueMy yBenMueHNE CKOPOCTH HAarpy>KEHUs IPUBOJIUT K JOIOJIHUTEIBHOMY
YIPOYHEHUIO MeTasia?
Uro Takoe ynapHas Bsi3kocTh? Kak oHa BeIuMCiseTCs?

31.

Kak onpenenuTs mopor xJaJHoJIOMKOCTH MaTepuaa, nojib3ysach pe3ylbTaTaMu




cepuabHBIX UCTIHITAHUS?
J1y1st uero nmpoBOAST pa3zielieHre yIapHO# BA3KOCTH Ha cocTaBiistoniue? Yro onu
XapaKTepU3yroT?

32.

Urto Takoe mnon3yuectb?

Kakne MmexaHnueckue XapakTepUCTHKU ONPEICIISIOT MPH UCIIBITAHHH Ha
10JI3y4€ecTh?

[Touemy mporiecc Moi3y4ecTd B OCHOBHOM OOYCIIOBIICH KacaTeIbHbIMU, a HE
HOPMaJIbHBIMU HAaIPSDKEHUSAMU?

33.

UYT0 Ha3BIBAIOT KapOIMPOYHOCTHIO METAIIJIOB U CILIABOB?
UTO MOHMMAIOT MO AJIUTEIBHON MPOYHOCTHIO?

Uto Takoe penakcaius HanpsHKeHUn?

Kaxk Bnusier nerupoBanue Ha KaponpoyHOCTh MaTEPHAIOB?

34.

Uto Takoe ycTanocTh MeTasa’?
KakoBa mpupojia ycTanocTHOTO pa3pyieHus?

Uto Ha3bIBAIO LIMKJIOM HAIPSKEHUHN ?

35.

Uro Takoe nepuoja nukia?

Yro Takoe MUHUMAaJIbHOE, MAKCUMAJIbHOE U CpeIHee HAIPsHKEHUE LUKIa?
Yro Takoe aMIUIMTY/AA LUKIIA?

Yro takoe Ko3(UIMEHT ACUMMETPUH LIUKIIa?

Uro Takoe rnpeien BBIHOCIUBOCTH?

Urto Ha3bpIBatOT 6a301 UCTIBITAHUN HA YCTANOCTh?

36.

UTo Ha3bIBAIOT MPECIIOM YCTAIOCTH, IIPEICIIOM BEIHOCITHBOCTH ?
Yo Takoe MaJOIMKIOBAs YCTAJIOCTh?
Yro Takoe M3HAIIUBAHUE?

37.

UeMm xapaKTepU3yIOTCS CKOPOCTh U3HAIIMBAHUS, MHTEHCUBHOCTh U3HAILIMBAHUS?
[TosicHuTe CyHIIHOCTH a0pa3MBHOIO M3HALIMBAHUS, U3HAIIMBAHUS BCIIECTBHE
IJIACTUYECKOTr0 1e(hOpMUPOBaHMSI, U3HAIIMBAHUS IPU XPYIIKOM pa3pylIeHHUH.

38.

UTo Takoe KOHTAKTHAsl yCTAJIOCTh?
UeM OTIMYAIOTCS UCTIBITAaHHS Ha KOHTAKTHYIO YCTAJIOCTh OT CTaHJAPTHBIX
YCTAJIOCTHBIX UCIIBITAHUNA?

39.

UYro Takoe aAre3uBHOE N3HAILIMBAHUE?
KakoBo Ha3HaueHHE TEXHOIOTMUYECKUX UCTIbITaHUI? OXapakTepu3yinTe BUIbI
UCIIBITAaHUM.

40.

UYro Takoe KOHCTPYKIIMOHHAs MPOYHOCTh? Kak MOKHO OLIEHUTH
KOHCTPYKLIMOHHYIO IIPOYHOCTh MaTepUaa Mo ero MEXaHM4eCKUM CBOMCTBaM?
[losicHUTE YKCTIEPUMEHTAIIBHBIE METO/IbI OLICHKH KOHCTPYKIIMOHHOM IPOYHOCTH.

41.

OmnpeneneHne yIOENbHOTO 3JIEKTPUYECKOIO CONPOTUBJIEHMS] IPOBOJAHHMKOBBIX
MaTepHaloB.

Onpenenenne MIOJIBUKHOCTHU HOCHUTEJIEN U TUNA  TPOBOJUMOCTH
MIOJIyITPOBOJIHUKOB.

42.

N3mepenune 1naneKTpUuYecKo MPOHNLIAEMOCTH U TAHT€HCa YIJla IOTEPb.
Onpenenenne ONTHYECKUX XapaKTEPUCTUK MAaTEPUAJIOB.

N3yuenne (ba3oBbIX MIPEBPALLEHUI METOJaMHI TEPMHUYECKOTO "
KaJIOPUMETPUYECKOIO aHATIM30B.

43.

N3mepenne MarHuTHOW BOCIPUUMYHMBOCTH JMa- U TapaMarHUTHBIX MaTE€pPHAaJIOB.
IloctpoeHne OCHOBHOM KpHMBOM HaMarHMYMBaHUs W TMETIM THUCTEpe3uca u
oTpesieNIeHUE XapaKTEePUCTUK (peppOMarHUTHBIX MaTepHasoB.

44,

OmnpeneneHre MarHUTHOM NMPOHULAEMOCTH M TAHTEHCA yria MmoTeph (heppUTOBBIX
CEPIEYHUKOB.
Brnusinue coctaBa v CTPYKTYpPbI Ha CBOWCTBA (peppOMAarHUTHBIX MaTEpHAIIOB.

45.

OnpeneneHre KPpUTHUYECKUX TOYEK U TeMIlepaTypHOro ko3(QuirienTa JTMHEHHOTO




paciiipeHus: MaTepralioB AUJIATOMETPHUUYECKUM METOJI0H.

KoHTposib 3aroroBok M HU3JEIUHA METOAAMH BUXPETOKOBOM M MAarHUTHOMU

ne(heKTOCKOTIHH.

7.3.2. Kputepuu 1 HOPpMbI OLlEHKH

Cemectp ®opma npoBeaeHus Kpurepun 1 HOpMBI OLICHKH
MPOMEKYTOYHOM
aTTecTanuu
6 110 HAKOITUTEILHOMY «3a4TCHOY 55 — 100 6anoB
pelTHHTY «HE 3aYTCHOY 0 — 54 6ana

8. YueOHo-MeToau4eckoe 1 MH(OPMAIIHOHHOE 0O0ecTiedeHue TN CIUTIINHbI

8.1. Obs13aTesbHAsA TUTEpPaTypa

Tun (yueOHHK,
yueOHoe nocodue,

KoaunuecTBo B

HAY4YHOI
Ne ABTOpBI, 3arnaBue y4eOHo-
I'on u3nanmns oudsmortexe /
n/m | COCTABUTEIHN (3aro/10BOK) MeToJu4YecKoe
H0cOGHe HaumenoBanue
’ IBC
NPAaKTHUKYM, Ap.)
1 | Tynses B.II. | CneunanbHslii paznen | YueOHoe mocoOue 2017 OBC
MEXAHUKH: «JTanb»
negopmanuu u
paspyuieHue
CTaJIbHBIX U3JIEIHH
2 | benkun I1. H. | Mexanudeckue 9BC
CBOWMCTBA, MPOYHOCTH Vuebioe Mocobue 2019 “IPRbooks”
U pa3pyllieHue
TBEPIBIX TEN
8.2. JlonmosiHuTEIbHAS JIUTEPATYypPa
Tun (yueOHuK,
yueOHoe KonuuyectBo B
nocooue HAY4YHOH
Ne ABTOpBI, ’ y
3arsiaBue (3aroJ10BoK) yueOHO- I'ox u3panus ondamorTexe /
/I | COCTABUTEIHN
MeTOoAHYeCKoe HanmeHnoBanue
nocooue, 9BC
NPaKTHKYM, Ap.)
1 |ILA. HanomatepuanoBenenue | YueGHOe mocodue 2015 3BC
Butsss, H. «IPRbooks»
A.
CBUyHOBHY,
J1. B. Kync
2 B. 1O. MartepuanoBeeHue: YyeOHuK SEC
Typununa ; MexaHu4ecKkue CBOMCTBA 2013 " Tamw"

nox pexn. C.

METAJIOB. TepMuueckas




Tun (y4eOHMK,

yueOHOe KoanuectBo B
Ne ABTOpBI nocoowue, HAY4YHOMH
’ 3arsiiaBue (3aroJ10BOK) yueOHO- TI'on n3nanus onobauorexe /
n/m | COCTAaBUTEH
MeToauYecKoe HaumenoBanmue
nocoodue, IBbC
NPAKTHKYM, JP.)
A. 00paboTKa MEeTaJlIOB.
Huxynuna. CrenuanbHbIC CTAIN U
CILJIaBbI
3 3otkuH B. E. | MeTononorus Beioopa 9BC 2017 9BC
MaTepuaioB 1 "ZNANIUM. "ZNANIUM.
YIPOYHSIOIIHUX COoOM" cCoM"

TEXHOJIOTUH B
MAaIIMHOCTPOCHUH




8.3. Ilepeuennr nmpodeccHoHAJBHBIX 0a3 JAHHBIX M MH(OPMAIMOHHBIX CIPABOYHBIX

CHUCTEM

HccnenoBano B Poccun [DeKTpOHHBIN pecypc]: MHOTOMpPEIMET. Hayd. KypH. / Mock. ¢us.-
T€XH. UH-T. — OJEKTpOH. XypH. — Jlonronpyausiii: MOTHU, 1998 — Pexum noctyna k
XKypH.: http://zhurnal.mipt.rssi.ru.

WebofScience[ DnekTpoHHBINH pecypc] : MyIbTHAUCIUIUIMHAPHAS pedepaTrBHas 0a3a JaHHBIX.
— Philadelphia: ClarivateAnalitics, 2016— . — Pexxum goctyma : apps.webofknowledge.com. —
3ar. ¢ akpana. — 3. pyc., aHrI.

Scopus[Dnekrponnsiii pecypce] : pedeparuBHas 6a3za manubix. — Netherlands: Elsevier, 2004 .
— Pexxum octyma : SCOpUs.com. — 3arui. ¢ 3kpaHa. — f3. pyc., aHri.

Elibrary[DnexTponHslii pecypc] : Hay4Has snekTpoHHas 6ubnanoreka. — Mocksa : HOb, 2000—
. — Pesxxum noctymna : elibrary.ru. — 3ar. ¢ skpana. — fI3. pyc., anri.
SpringerLink[DnekTponnbliii pecypce] : [06a3a mannbix]. — Switzerland: SpringerNature, 1842— .
— Pexxum nocryma : link.springer.com. — 3ari. ¢ 9kpaHa. — SI3. aHri.

ScienceDirect[ DnekTpoHHBIN pecypc] : KOJUIEKIHS 3JICKTPOHHBIX KHUT U3aarenbcTBa Elsevier.
— Netherlands: Elsevier, 2018— . — Pexwum mocryma : sciencedirect.com. — 3ari. ¢ skpana. — SI3.
aHrII.

Cambridgeuniversitypress[ DJeKTpOHHBI ~ pecypc] @  JKypHaAbl  HW3JaTeIbCTBA.  —
Cambridge: Cambridgeuniversitypress, 2018— . — Pexxum moctyma : cambridge.org. — 3ar.
9KpaHa. — 3. aHr.

NEICON[DnekTpoHHBIH pecypc] : 31ekTpoHHas MHGOpMaIus : apXUB HAYYHBIX >KYpHAJIOB.
Mocksa : HOUKOH, 2002— . — Pexxum moctyna : neicon.ru/resources/archive. — 3arim. c
JKpaHa. — 3. pyc., aHrIIL.

(]

8.4. Ilepeuenb NpOorpaMMHOro obecnevyeHus

Ne Haumenosanue IO PexBU3UTEI norongpa
n/n (naTa, HOMep, CPOK JAeHCTBHA)
1 | Windows: moroBop Ne 757 ot 04.07.2018r., cpok
NEeNCTBHUS — OECCPOUHO;
WinPro 10 RUS Upgrd OLP NL Acdmc
KOHTpakT Nel653 ot 14.12.2018, cpok
JIeUCTBUSI — OECCPOUHO;
2 | Office Standart: noroBop Ne 757 ot 04.07.2018r., cpox
JIeHCTBHS - OECCPOYHO;
Office Standart 2016 Russian
koHTpakt Ne 727 ot 20.07.2016, cpox
JeNCTBUS — OECCPOUHO;
3 | Mirapolis Human Capital Management noroBop Ne 1489 ot 28.12.2022-m0

30.06.2023 BKIHOUUTEIBEHO



http://zhurnal.mipt.rssi.ru/
http://apps.webofknowledge.com/
http://scopus.com/
http://elibrary.ru/
http://link.springer.com/
http://sciencedirect.com/
http://cambridge.org/
http://neicon.ru/resources/archive

8.5. Onucanue MaTepuaIbHO-TEXHUYECKON 0a3bl, HEOOXOAMMON IJIs1 OCYyLIeCTBJIEHUS
00pa30BaTeILHOIO MPOIEcca MO TUCHMUILINHE

HaumeHoBaHue 000py10BAHHBIX YU4eOHBIX

Ka0UHEeTOB, JJA00paTOPHii, MACTEPCKUX U

Ne JAPp. 00bEKTOB /IJIsl IPOBeIeHUs

N/ | NPaKTH4YeCKUX U JIaOOPaTOPHBIX 3aHATHH,
NMOMeNIeHU JJIfl CAMOCTOATEILHON

pa6oThl o0ydyaoumxcs (HoMep ayJAUTOPUN)

IlepeyeHb 0CHOBHOTO 000pYy/10BAHMA

JlaGoparopus Cronpl  y4yeHHYECKHE IHCbMEHHBIE
«Metozsl Hcce0BaHus ($u3NYECKUX | CTyNbsA-, JOCKa ayAuTOopHas (MeloBas),
1 CBOMCTB MepPCHEeKTUBHBIX MaTepuanoB» E-403 | cron MpenoaBaTeNbCKUiA, CTYN

MPETOoIaBaTEeIbCKUM, IKapBI UIS yIeOHBIX
nocoOuii,jaboparopusle ycraHoBkH, IIK,
IIPOEKTOP, FIKpaH, KOMMYTATop.

JlaGoparopus "Kommnbroreproe | CTONbl y4€HUUYECKHE JIBYXMECTHBIE ,
MOJIEIIMPOBaHNe (PU3UYECKHUX MPOIIeccoB” CTOJIbl YYEHUUYECKE, CTOJI KOMIIbIOTEPHBIH,
[Tomemienue nas caMOCTOATENbHOUW pPalOTHL. | cTon mpenopaBarensckuid, [IK ,mocka
Komnbrotepnslii kmacc. YdyeOHast ayIuTOpHs | TPEXCEKIMOHHAS ayIuTOpHAs (MeloBas),
JUISL IPOBEICHUS 3aHATUM JIEKIIMOHHOIO THIMA. | CTYJl  IPENoJaBaTelIbCKUi,  IPOEKTOp
VYyeOHass  ayautopust Ui OPOBEACHUS | MYJIbTUMEIUWHBIN ,9KpaH Ul MPOEKTOpaA,
3aHATUA CEMHUHApPCKOro THHa. YueOHas | TymOa BbIKaTHaS.

2 | ayauTopusi UIA TIPOBEICHHS JIaOOPaTOPHBIX
pa0bot. YueOHas ayauTopus Uil KypCOBOTO
MIPOEKTUPOBAHMS  (BBIMOJIHEHHUSI KYPCOBBIX
pabot). YuebHas ayAuTOpUs i IPOBEJCHUS
TPYIITIOBBIX u WHIUBUTYAJIbHBIX
KOHCyNbTallMii YueOHas ayauTopus JUis
MIPOBEJEHUS 3aHITUN TEKYIIETro KOHTPOJI U
MIPOMEXYTOUHOM arrectanuu. E-214

[Tomemenue ans camocTosiTeNbHOU PaboThl | CTOMBI YYEHUYECKHE, CTYJIbS

3 | oOyuaromuxcs [-401 yuenndeckue, [IK ¢ BeIxomomM B ceTb
WNHTepHer

[Tomemienne s camocTosTeNbHOW paboThl | CTONBI-MAPTHI IBYXMECTHBIE, CTYIIbs, CTO

oOyuatomuxcs E 403 MIPENO0/1aBaTeIbCKUM-, CTyI

IIpenoaaBaTeIbCKUM, NepeIBUKHAS JOCKa,

4 9KpaH, poLeccop, MIPOEKTOP,

KOMIIBKOTCPHBIC CTOJIbI, KOMIILKOTCPBI JIS
CTYACHTOB C BBIXOJOM B CETb HMHTCPHCET,
KOMIIBIOTCP NPCTIOAaBaATCIIA.
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