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IIpeauciioBue.

Huctumnuaa «CoBpeMEHHbIE KOHCTPYKIIMOHHBIE MaTepHajbl»  OCBEIIaeT
TpruOOMEXaHWYECKUE W (PU3UKO-XUMUYECKHE W IKCIUTyaTallHOHHBIE CBOMCTBA
KOHCTPYKITMOHHBIX MaTEPHAJIOB, MOKPBITUM, W WX BIUSHUE HA H3HOCOCTOUKOCTD,
COBMECTHUMOCTb U MIPUPAOATHIBAEMOCTh TPHOOCOTPSHKEHUH.

[IporpaMMa AHUCHUIUIMHBI BKJIIOYA€T OPTaHU3AIMOHHBIE W METOJUYECKHE
pPEKOMEHJAIMK 10 W3YYCHHWIO JUCIUIUIMHBI, €€ COJCp)KaHWe 10 TeMaM W
TUAAKTHYECKUM EIUHUIAM, TEMaTHKy IPaKTHUYEeCKHMX U JIA0OpaTOPHBIX padoT,
CIIUCOK PEKOMEH/I0BAHHBIX HICTOYHUKOB.

1. Leab ocBOEHUSI AUCUMUTITIHHBI.

[enpto u 3amayamMu  JAUCHUIUIMHBI  «COBpEMEHHBIE KOHCTPYKIIMOHHBIC
MaTepualby SBISETCS YCBOGHHUE OCHOBHBIX CBEJEHHUM O CBOMCTBAX MaTepHaoOB
TPUOOTEXHUYECKOTO HA3HAUCHMS, UX MPUMEHEHUH B KOHKPETHBIX Yy3JaX TPEHUS U
YCJOBUSX IKCIUTyaTallud U3ACIHM, a TaKKe MPUOOPETEHNE HABBIKOB MCIIOIb30BAHUS
3HaHUU O TPUOOTEXHUUYECKUX MaTepHraiax B MOCICAYIONICH TPy I0BOM AESATEILHOCTH.

2. Mecto nucuuninnbl B cTpykrype OIIOII 6akanaBpuara.

JucuuninHa BXOJUT B BapuaTuBHBIN 070Kk b1 yyeOHOro minana u onupaercs Ha
HAaBBIKH, IIOJIyYEHHBIE CTYyICHTAMU B PE3YyJIbTATE U3YUYCHUS TUCLUIUIVH:

— du3uKa;

— MarepuanoseneHue

— YIpaBileHHE KaueCTBOM IPOAYKLIHH;

— KomnproTepHOE MOIEIMPOBAHUE U YHMCICHHBIM 3KCIIEPUMEHT B MHKEHEPHBIX
3a/1a4ax;

— KadecTBO MOBEpXHOCTEN ACTaNEN MAIIUH

— Xumus

3. Komnerenuuun odyuaromuxcs, ¢gopmupyemMbie B pe3yJbTaTe OCBOCHHS
AUCUMILTHHBI.

Koani HaumenoBanue PesyabTaTt ocBOCHMS
KOMIIeTeHIIH KOMIIETeHIIUH
no ®1oC BO
3HATh: COBPEMEHHBIE METObI

HN3TrOTOBJICHHUA HCT&HCﬁ H Y3JIOB,
TCXHOJOINYCCKHC ITPOLECCChI, a TAKIKC

CriocoOHOCTBD BBITIOIHSTH

pacyeTHo-
UX OCHOBHBIE XapaKTEPUCTUKH
AKCTIEPUMEHTAJIbHBIE
yMeTh: BBITIOJTHSTh pacyeTHo-
paboTHI TIO
OKCIIEPUMEHTAIb-HbIE ~ pabOThI IO
MHOT'OBapUAHTHOMY
MHOT'OBapUAHTHOMY aHaIM3y
I1K-14 aHAJIN3Y XapaKTEPUCTUK
XapaKTEePUCTUK MIPOEKTUPYEMOT0

KOHKPCTHBIX MCXaHUYCCKUX

00BbEKTa C [0 ONTUMH3ALIUUA
00BEKTOB C LETBIO

TCXHOJIOTMYCCKHUX ITPOICCCOB

OITUMU3ALIN N
BJIAJI€Th: pacuéTHo-
TEXHOJIOTMUECKUX
AKCIIEPUMEHTATLHBIMU METOIaMU
IIPOIIECCOB
MHOTOBapHAHTHOTO aHaJIm3a

XapPaKTEPUCTHK KOHKPETHBIX




Koani HaumenoBanue PesyabTaTt 0cBOCHMS
KOMIIeTeHITH KOMIIETeHIIUH
no ®I'OC BO
MEXaHNYECKUX 00BEKTOB TUTS
ONTHUMH3ALUU TEXHOJIOTHYECKUX
MIPOLIECCOB
[IK-15 TOTOBHOCTBIO Y4aCTBOBATh | 3HATH:

BO BHEJIPEHUU
TEXHOJIOTHYECKHUX
MPOIIECCOB HAYKOEMKOTO
MPOM3BOJICTBA, KOHTPOJIA
Ka4yecTBa MaTepHUaJoB,
MPOIECCOB MOBBILICHUS
HaJAeKHOCTHU U
N3HOCOCTONKOCTHU
3JIEMEHTOB U Y3JI0B
MAIIIMH U YCTAaHOBOK,
MEXAaHUYECKUX CUCTEM
Pa3IMYHOIO HA3HAYEHUS

- [IK-15. P1 — kputepun
MU3HOCOCTOMKOCTH MAaTEpUAJIOB;

- [IK-15. P2 — xiaccuduxaiuo
(PUKIMOHHBIX U aHTU(PPUKIIMOHHBIX
MaTepHaJIOB B 3aBUCHUMOCTH OT UX
COCTaBa,;

YMETB:

- [IK-15. P3 — onipenenars
(pUKLMOHHBIE CBOMCTBA MaTEPUATIOB
Y aHAJIM3UPOBATh UX BIUSHHUE HA
HAJe)KHOCTh MallUH;

- [IK-15. P4 — ananusupoBath
CTPYKTYpYy Marepuaja ¢ TOUKU
3pEHHUS €T0 HAJIEKHOCTH U
JOJITOBEYHOCTH;

BJIAJIETh:

- [IK-15. PS5 — cpeacTtBamMu KOHTPOJIA
KauecTBa MaTepUaJoB;

- [IK-15. P6 — npencraBnenusamu 06
U3MEHEHUSAX B MaTepUaiax Mpu
TPEHUU U BIMSIHUM U3MEHEHUI Ha
HAJEXKHOCTb U JOJTOBEYHOCTb.

4. O0beM IMCUMILIMHBI M BUJAbI y4eOHOH padoThI.
OO0mast TpyIOE€MKOCTh JUCIUIUIMHBI COCTAaBJISET 2 3a4eTHHIX eauHUIlbl (72

4acoB).
. VI
Bun yuebHoit paboTbl Bcero gacos
ceMecTp
AyauTOpHBIE 3aHATHS (BCET0) 34 34
Jlexiu (JI) 17 17
ITpaktnueckue 3austus (113) 17 17
JlabopaTopusbie padotsl (JIP) - -
CamocrositeabHasi padbora (CPC) (Bcero) 38 38
[Toaroroska x 3aHsATHAM 29 29
Buja npome:xyTo4HOl aTTEeCTALMH: 9 9
— 3a4eT 9 9
O6mas Tpy10éMKOCTh:

4acoB: 72 72

3a4€THBLIX € IMHUIIL: 2 2




5. Coaep:xxaHue QUCHUNJINHBI.
5.1. Coaep:kanue pas3aesioB JUCUMILIMHBI.

Ne HaumenoBanue Copep:xanue pasaena
n/n | pasaeja JTUCHUTIHMHBI (IMaaKTHYeCKHe eIMHHUIIbI)

1 | MarepuanoBenueckue | BausHue reMneparypbl OKpYKarOIIEH Cpebl Ha
aCIIEKThl CTPYKTYPHBIX | IPOLIECC PAa3pYyLICHUS IPU U3HAILMBAHUH.
npeBpaileHuii B cransax | OcoOEHHOCTH pa3pylleHUs TOBEPXHOCTH

MaTEepHUAJIOB NPY U3HAIMBAHUYU B KOPPO3UOHHO-
aKTUBHBIX cpenax. OO1ue npeacTaBIeHus O
($ha30BOM U CTPYKTYPHOM COCTOSIHUU METAJIJIOB U
CIIaBOB. B3aMOCBSI3b XUMHYECKOTO COCTABA U
BUJIOB TEPMHUYECKOMN 1 MIOBEPXHOCTHON 00pabOTKH
MATEPUAIIOB C KX H3HOCOCTOMKOCTBIO

2 | Kpurepun Kputeprn n3HOCOCTOMKOCTH U OCHOBBI BHIOOpA
M3HOCOCTOMKOCTH MaTepHUaIOB JJIs Y3JI0OB TPEHUS, pabOTAIOIINX B
MAaTEepHUAJIOB PA3JIMYHBIX YCIOBUSIX U3HAIIUBAHUS

3 | 3HOCOCTOMKOCTE OoOuue cBeneHust 00 N3HOCOCTOMKOCTH
CTaJIe U YyTYHOB YTJIEPOAUCTBIX U JIETUPOBAHHBIX

MaIlMHOCTPOUTENBHBIX CTAJIEW, NHCTPYMEHTAJIbHBIX,
MapTEHCUTHO-CTAPEIOIIUX U HECTAOUITLHO
ayCTEHUTHBIX cTasiel. I3HOCOCTOMKOCTD CEPBIX,
O€JIbIX M BRICOKOIIPOYHBIX YYTYHOB

4 | CTpyKTypHbIE MN3HOCOCTOMKOCTH CIIJIAaBOB LIBETHBIX METAJUIOB HA
MPEBPALLICHUS Ha OCHOBE HUKEJS, Meu, antoMUHUsL. CTPYKTYpHBIE U
MMOBEPXHOCTAX TPEHUSA (ha3oBbIC MIPEBpAIICHHS HA TIOBEPXHOCTH TPEHUS U

WX BJIMSIHUE HA U3HOCOCTOMKOCTb.

5 | Hemerannuueckue OCHOBHBIE CBEJIEHUS O CTPOCHUU U CBOMCTBAaX

MaTepHUalIbl HEMETAUTNYECKUX MaTEPUAJIOB U UX IPUMEHEHUH B
y3a1ax TpeHus. [loaumepsl, clIoucThie MaTeprualibl U
UX U3HOCOCTOMKOCTD

6 | Pe3unsl n Pe3uHbI B pa3nuuHbIX y371aX TPEHHUS.
YIJICTUIACTUKH. VYrierpaduToBbie U METAUIOKEPAMUYECKHE
Komnozunmonnsie Marepuaibl. KOMIoO3uIMOHHbIE MaTEPUAIIBI U UX
MaTepUaJIbl CBOWCTBA

7 | AHTUGPUKIIMOHHBIE AHTU(PUKIMOHHBIE METAJUTMYECKUE U
MaTepUAIIbI HEMETAJUINYECKUE MAaTEPUAJIbI, UX HA3HAYCHUE U

KOMIUIEKC (PU3UKO-MEXaHUYECKUX XapaKTEPUCTHK,
ONPENEISIOIMX UX CBOMCTBA
8 | OpUKLIMOHHBIE U OpUKIIMOHHBIE MaTepUaibl. Y CIOBUS pabOThl U

HaHOMaTCpHrajbl

oO1ue TpeOoBaHMS K UX CBOMCTBAM.
Meramiueckue, HeMeTaNINYSCKUE U
KOMITO3HUITMOHHBIE ()PUKIIMOHHBIE MaTEPHUAITBI.
Hanouactuup! n HaHonmopomku. HaHOCTpYKTYpBI




n/n

HauMmeHoBaHUue
pasjaesia JuCIUILIMHBI

Conep:xanue pa3jaena
(IMaaKTHYeCKHe eIMHUIIbI)

yraepoja. HanonopucTeie Matepuasbi.

5.2. Pazgeabl JUCHMIUIMHBI W MEXKIUCHUIUIMHAPHBIE CBAA3M  C
o0ecnneynBaeMbIMHU (MOCTEAYIOIIMMU) TUCHUTIINHAMM.
Ne HaumenoBanue Ne Ne pa3nennoB JaHHOM IUCHUILIMHBI,
n/n odecrneunBaeMbIX HEOOXOAMMBbIX /ISl H3yYEeHUs
(mocyaeayIMX) TUCUMIIIIMH o0ecreunBaeMbIX (MOCJIETYIONINX)
TUCUUIJINH
1 2 3 4 5 6 7 8
1 | BeinyckHas N N N N N N N N
KBaJIM(UKAITMOHHAs paboTa
2 | MeToabl MOBBIIEHUS
HaJIEKHOCTU U OE30MaCHOCTH + + + + + + + +
MaIlIH
5.3. Pa3aebl JUCHUILUIMHBI U BUAbI 3aHATHH (B Yacax).
Ne H B
anMeHOBaHUeE cero
n/ J | I3 | JIP | CPC
I pasaeia JuCIHIIMHBI 4acoB
1 MarepuasioBe1ue€CKUE aCreKThI ) ) 4 7 15
CTPYKTYPHBIX MPEBPAIICHUI B CTAJISX
2 | Kpurepun n3HOCOCTOMKOCTH MaTEPHUAIIOB 2 2 10 5 19
3 | MU3HOCOCTOMKOCTD CTajJel U YyT'YHOB 2 6 - 7 15
4 CTpyKTypHBIE TTPEBpAIICHUS Ha 5 3 10 15
MOBEPXHOCTSIX TPEHUS
5 Hemerannuueckne maTepuaisl o) o) _ 7 11
6 Pe3unbl 1 yriemnactuku. Komno3unnonssie ) 5 i 7 11
MaTepUaIbI
7 | AHTU(QPHUKIIMOHHbIE MaTEPHAIIBI o) o) ; 7 11
8 OPUKIIMOHHBIE MATEPUAIBI 3 1 _ 7 11
UTOro | 17 | 17 | 17 57 108
6. Jlekuuu, npakTH4yecKue 3aHATHS, JA00paTOpPHbIe pad0Thl, CCMUHAPHI.
6.1. Jlekuun.

] ° pa3genaa . T MKOCTh
Ne | Ne pasne TemaTuka JeKu Ul PYAOEMKOC
n/n | AMCUUILIHHBI (uac.)

1 1 Brnusnaue temnepatypsl OKpyKaromiel cpe/ibl Ha 2

poliecC pa3pylIeHUs IPU U3HAIIMBAHUH.
Oco0eHHOCTH pa3pylIEHUsI TOBEPXHOCTH
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n/n

Ne pa3znena
JTUCIHHUILINHBI

TemaTuka Jexkuum

TpyroeMKoCTh
(uac.)

MaTepHaIOB IPU U3HAITUBAHUH B KOPPO3UOHHO-
aKTUBHBIX cpenax. OOmre mpeacTaBICHHs O
($a30BOM M CTPYKTYPHOM COCTOSIHUM METaJLIOB U
CIUIaBOB. B3aMMOCBS3b XUMHUYECKOTO COCTaBa U
BUJIOB TEPMUYECKON U ITOBEPXHOCTHOMU
00pabOTKH MaTEPHAJIOB C MX H3HOCOCTOMKOCTHIO

Kputeprn n3HOCOCTOMKOCTH U OCHOBBI BEIOOpA
MaTEPUAJIOB ISl Y3JI0B TPEHUS, padOTAIOIIUX B
PA3JIMYHBIX YCJIOBHIX W3HAILMBAHUS

OOmme cBeneHrs 00 MU3HOCOCTOMKOCTH
YTJIEPOJIUCTHIX U JICTUPOBAHHBIX
MaITUHOCTPOUTEIIBHBIX CTAJICH,
WHCTPYMEHTAJIbHBIX, MAPTEHCUTHO-CTAPEIONINX
Y HECTAOMJIBHO ayCTCHUTHBIX CTAJICH.
N3HOCOCTOMKOCTH CepbIX, OEbIX U
BBICOKOTIPOYHBIX YYTYHOB

M3HOCOCTOMKOCTD CIIJIABOB IIBETHBIX METAJIIOB
Ha OCHOBE HHUKEJIS, MEIY, ATIOMHHHS.
CtpykTypHBbIe U (ha30BbIe IPEBPAIICHUS HA
MOBEPXHOCTHU TPEHUS U UX BIMSIHUE HA
N3HOCOCTOMKOCTb.

OCHOBHBIE CBEJICHHS O CTPOCHUU U CBOMCTBAX
HEMETAJUIMYECKUX MaTEepUaJIOB U UX
NpUMEHEHUU B y3iax TpeHus. [lonumepsi,
CJIOUCTBIE MaTEPHUAJIbl K X U3HOCOCTOUKOCTD

Pe3uHbl B pa3iMuHbIX y371aX TPEHHUS.
YrnerpaduToBbIe U METATIIOKEPAMUIECKUE
Matepualibl. KoMIo3uimoHHbIE MaTepralbl U UX
CBOMCTBA

AHTU(GPUKIIMOHHBIE METAJUTMYECKUE U
HEMETAJUINYECKUE MAaTEPUalIbl, UX Ha3HAYEHNE U
KOMIUIEKC (PU3UKO-MEXaHUYECKUX
XapaKTEPUCTUK, OIPEACIISIOIINX UX CBOMCTBA

OpUKIMOHHBIE MaTepHUAaIbl. Y CJIOBUS PAOOTHI U
o01me TpeOoBaHMS K UX CBOMCTBAM.
Merannnueckue, HeMETaJIMYSCKHUE U
KOMIO3UIIMOHHBIEC (PPUKIIMOHHBIC MaTEPUAIIHI.
Hanouactunps! n Hanonopomku. HaHOCTpyKTYpBI
yriiepoaa. HanonmopucTeie MaTepHabl.

Hroro

17
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6.2. IlpakTnyeckue 3aHATHA.

Ne | Ne pazgena T . TpynoemMkocTh
€MaTHKA NPAKTHYECKUX 3aHATHIl
n/n | AMCHUILIMHBI (uac.)
O06o0611eHHbIE CBEIEHUS O (Da30BOM U
1 1 CTPYKTYPHOM COCTOSIHUM CTaJIEH. 4
CTpyKTypHBIE KJIACChI cTaiel
) ) Bp100p KOHCTPYKITMOHHBIX MaTEPHUAIIOB. 4
Pacuer Ha M3HOCOCTOMKOCTD
Bp1600p KOHCTPYKITMOHHBIX MAaTEPHAIIOB.
3 2 Pacuer Ha M3HOC HANPABIISIFOLIUX 2
CKOJIbKEHHSI TOKAPHOTO CTaHKa
Bb100p KOHCTPYKIIMOHHBIX MaTEPUAIIOB.
4 2 Pacdet Ha n3HOC TPUOOCONPSIKEHUS KOJIECO- 4
0Ch
Kpurepuu Bb100pa M3HOCOCTOMKHUX CTajei Ha
5 4 OCHOBE UX CTaHJAPTHBIX MEXAHUYECKHUX 3
XapaKTEPUCTHUK
Htoro 17

6.3. JlaGopaTopHbie padoThI.

Y4yeOHBIM MJIAHOM HE MPETYCMOTPEHBI.

6.4. CemnHapbI — HE IPEYCMOTPEHBI.

6.5. O0pa3oBaTe/ibHbIE TEXHOJIOTUHU

B pamkax  u3yuyeHus
00pa3oBaTebHbIE TEXHOJIOTHH:

JTUCHUIUIMHBL  MPEIYCMOTPEHBI  CIEAYIOIIUE

Bua yueOHoi padoThl

Buabl 00pa3oBaTe/ibHbIX TEXHOJIOTHI

Jlexun

MynbTuMeana-aeKius

[IpobGemHas nexius

Jlexus ¢ pa300pOM KOHKPETHBIX CUTYallUM
Jleknusa-6ecena

Jlexus-00Cy K IeHHE

[TpakTrueckue paboOThI

PaboTbI-ucciaenoBanus
PaboThI ¢ pa300poM KOHKPETHBIX METOIOB

JlabopaTopHbIie pabOThI

PaGoTsi-uccnenoBanus
PaboTsI ¢ pa300poM KOHKPETHBIX METO/I0B
PaboThI-ucKyccuu

CamocrosiTenbHas paboTa

NHnuBuayanbHbIe HCCIIETOBAHUS

Koncynpranum

YnpaBneHue mporieccoM OCBOSHUS yueOHOH
nHpOpMaIuH, MPUMEHEHHS 3HAaHUI Ha MTPAKTHKE,
MOMCKa HOBOM yueOHOM nH(popManuu

7. CamocrosiTesibHasi padoTa CTYJIEHTOB.




Ha caMocTosiTeNbHY 0 paboTy cTyaeHTa OTBOAUTCS 57 yacoB. CaMOCTOSITEIIbHAS
paboTa BKJIIOYAaeT B CeOS MOATOTOBKY K 3aHATHSAM (JICKIIMOHHBIM, IPAKTHYCCKUM,
nabopatopHbiM) B oObeMme 48 dacoB, MOATOTOBKAa K caade 3adera (9 yacos).
[ToaroroBka K IMpakTHYECKUM W J1a0OPATOPHBIM 3aHATHAM 3aKJII0YAeTCS B ITOBTOPE
JCKIIMOHHOTO MaTepuaja I0 TeMaM MPAKTHYSCKUX 3aHATHH, Ooliee TIIyOOKoe
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HN3y4YCHHUC OTACIIbHBIX TEM JUCHUIIIMHBI, 3aMHTCPCCOBABIINX CTYACHTA.

Ne HaumeHoBaHMe pa3jesia .
Buna camocrosiTesibHOM padoThI
n/n JTUCHUILITHHBI

1 | Opraau3zanus M3ydeHne NONOJHUTEIbHON JUTEPATYPBHI.
UCTIBITATENbHBIX PabOT [ToBTOpEHME NEKINMIA
TexXHOJOrusl UCIBITAHUIN

2 | Knumaruueckas rpymnmna N3y4yeHue TONOJIHUTEILHON JINTEPATYPHI.
VCIIBITAHUI [loBTOpEHne neKuun
Mexannueckue u
TEXHOJIOTHYECKNE UCTIBITAHUS

3 | UcnbiTanusa noBepxHocred U | MI3yueHue ONOJHUTENBHON JTUTEPATYPHI.
MaTepHUaIoB [ToBTOpEHME JIEKLINHI
HcnpiTanus Ha U3HOC

4 | Pa3paboTka rmporpamMm M3ydeHne NONOJHUTEIbHON JUTEPATYPBI.
VCIIBITAHU [ToBTOpEHME NEKIUI

5 | Opranuzanus N3ydeHne TONOJHUTENBbHOU JIUTEPATYPHL.
UCIIBITATEIHHBIX PA0OOT [ToBTOpEHME NEKIUIA
TexXHOJOrusl UCIBITAHUIN

6 | Kiimmarnueckas rpynna M3ydeHne NONOJHUTEIbHON JUTEPATYPBL.
VCTIBITAaHU [ToBTOpEHME JIEKLIUHI
Mexanuueckue u
TEXHOJIOTHYECKUE UCTIBITAHHUSI

7 | UcnbiTanust noBepxHOCTEN U | MI3yueHne TONMOJHUTEIbHOU JINTEPATYPHI.
MAaTEepHUAIIOB [ToBTOpEHME NEKIMIA
HcnpiTanust Ha U3HOC

8 | Pa3zpaboTka mporpamm N3y4eHne TONOJHUTENBHOU JIUTEPATYPHL.
WCTIBITAHU I [ToBTOpEHME NEKIUI

9 | IloaroroBka K 3a4eTy

8. YueOHO-MeTOoaMYecKOe M HHPOPMALIMOHHOE O0ecTneYeHue TN CIUTITHHbI

8.1. IlepeyeHb OCHOBHOIl M JONOJHHMTEJbHOH Y4eOHOIl JIMTEpaTyphbl,

HCOﬁXO}IHMOﬁ AJIF OCBOCHUSA JUCHUILJINHBI

@) OCHOBHAs TUMepamypa.

1. CoBpeMEeHHBIC KOHCTPYKIIMOHHBIC MaTepHaJIbl U TPUOOTEXHOJOTHS: yueOl.
nocobue / Ilog odmeit penakiueit H.E.lenucoBoii. —Ilensza: U3a-Bo Ilens. roc. yH-

Ta, 2006. — 248 c. (11 3k3.).
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2. Cunsman, [I'M. CoBpeMeHHBbIE KOHCTPYKIMOHHBIE MAaTEpUaIbl U
TpuboTexHosorusi: yued. mna By3oB / .M. Cuneman, O.A. T'opaenko. — M.:
«Mammnoctpoenue-1», 2006. — 347 c. (30 3k3.).

3. Kapxkos, B.f1. CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepuaibl: Yuel. mocodue
/ B.A. Kapkos. — bpsuck: BI'TY, 2005. -159 c. (32 3k3.).

4. 3apembo E.I'. MarepuanoBenenue [DJIEKTpOHHBIM pecypc] : yueOHoe

wutocTpupoBanHoe nocobue / E.I'. 3apem00. — DIIeKTpOH. TEKCTOBbIE JaHHbBIE. —
M. : VY4eOHO-METONMYECKHH TIIEHTP MO OOpa30BaHMIO Ha KEJIE3HOIOPOKHOM
tpancnopte, 2009. — 49 c. — 975-5-9994-0047-5. — Pexum npocrymna:

http://www.iprbookshop.ru/16216.html.

0) OonoIHUMeNbHAsL IUMepPamypa.

1. Tleppunor M.E. MarepuanoBeneHne M TEXHOJOTHS KOHCTPYKIIMOHHBIX
MaTepuanioB [DNeKTpoHHBIN pecypc] : kypc nekiuii / MLE. [lepdunoB. — DnekTpoH.
TEeKCTOBbIE JaHHbIe. — HoBocuOupck: HoBocuOupckuit rocy1apCcTBEHHBIN arpapHbIi
yHuBepcuter, 2012, — 283 c¢. — 2227-8397. — Pexum pgocryna:
http://www.iprbookshop.ru/64731.html.

2. Tapudpynnun @.A. MarepuanoBeieHUEe U TEXHOJIOTHS KOHCTPYKIIMOHHBIX
MaTepuasioB [DIEKTPOHHBIN pecypc] : ydeOHOo-MeTtoauueckoe mocodue / D.A.

[apudynnun, P.1I. Arponos, B.B. )KunsikoB. — DIeKTpOH. TEKCTOBbIE TaHHBIE. —
Kazanp: Ka3zaHCknii HaUMOHAIBHBIM  UCCIEIOBATEIBCKUA  TEXHOJOTMYECKUU
yHuBepcuret, 2013. — 248 c. — 978-5-7882-1441-2. — Pexum pocryna:

http://www.iprbookshop.ru/60379.html.

3. HanoctpykTypHble MaTepuaibl [ DIEKTPOHHBINH pecypc] : yueOHoe mocodue / .
— DJeKTpoH. TeKcToBble AaHHbIe. — M. : Texnocdepa, 2009. — 488 c¢. — 978-5-
94836-221-2. — Pexxum pocrtyna: http://www.iprbookshop.ru/12730.html.

8) cnpasounas iumepamypa:

He tpeGyercs.

2) npoepammuoe u KOMMYHUKAYUOHHOe obecnedenue:

He tpebyercs.

0) [Ilepeuenv pecypcos uUHGOPMAYUOHHO-MENEKOMMYHUKAYUOHHOU — Cemu
«HUnmepnem», HeoOX00UMbLX OJIs1 0CBOEHUSL OUCYUNTUHDL:

He tpeGyercs.

9. MaTepuaibHO-TeXHHYECKOE o0ecredeHue TUCUMIIIMHBI.

VYyeOHass aynuTopus JUIS TPOBENCHUS 3aHATHNA  JICKIMOHHOTO  THIIA,
YKOMIUIEKTOBaHa CIEIUATM3UPOBAHHON MeOebi0 (CTOMNBI, CTYJbs, YYCHHYECKas
JI0CKa), JEMOHCTPAllMOHHBIM M MYJIbTUMEIUHHBIM 000pyZOBaHHEM, Y4YeOHO-
HarJsAHbIE TOCOOUS 00eCTIeYnBAIOLINE TEMAaTUIECKUE WILTIOCTPALlUU

YyeOHast ayauTopusi i TPOBEACHHUS MPAKTHYECKUX (CEMUHAPCKHUX) 3aHITHH,
IPYNIOBBIX W WHAWBHAYAIbHBIX  KOHCYJBTAIlMi, TEKYIIEr0o KOHTPOJIS W
IPOMEXKYTOYHOM aTTecTalu. YKOMIUIEKTOBAaHA CHEIHMATU3UPOBAHHON MeOeIbIo
(cTonbl, CTYyJbs, YYCHHMUYECKas JOCKa), JEMOHCTPAILMOHHBIM U MYJIbTUMEIUNHBIM
00opyIoBaHNEM, KOMITBIOTEPAMH.

VYuebHas ayauTopusi ISl JA0OpAaTOPHBIX pPabOT Ao0KHA OBITH OCHAICHa
000pyI0BaHNEM, COOTBETCTBYIOIIUM TEeMAaTHUKE JTAOOPATOPHBIX paboT.

Aynuropus JUisi caMOCTOSATEIbHONU pabOThI (KOMIIBIOTEPHBIN Kilacc), OCHAIIEHA
KOMIOBIOTEPHBIMU ~ CTOJAMH U CTYJbSIMH, KOMIIBIOTEpAMH, BO3MOXHOCTBIO


http://www.iprbookshop.ru/16216.html
http://www.iprbookshop.ru/64731.html
http://www.iprbookshop.ru/60379.html
http://www.iprbookshop.ru/12730.html
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noakaoYeHus: k ceru «MHTepHeT» M oOecreueHueM JA0CTyla B 3JIEKTPOHHYIO
MH(OPMAIMOHHO-00pa30BATENIbHYIO CPEAY OpTraHU3alI|H.

10. Meroauyeckue  peKOMEHAALMM 10  OPraHU3alUMU  U3YyYCHHS
AUCHMILIMHBI.
10.1. MeToau4ecKkue peKOMEHIALMH ISl IpenoaaBaTesiei.

Jlexuuu SBISIOTCSA OJHUM M3 OCHOBHBIX METOOB OOYUYEHMS IO TUCLUIUINHE U
JOJDKHBI pelaTh CIAEAYIOIUE 3a1a49N:

- W3J0KWTh BAXHEWIIMM MaTepuand MNpOrpamMMbl Kypca, OCBELIAIOIINAN
OCHOBHBIE MOMEHTHI;

- Pa3BUTh y CTYJEHTOB MOTPEOHOCTh K CAMOCTOSTENBHON paboTe Hajl y4eOHOi
Y HAyYHOU JINTEPATYPOU.

['maBHOM 3amade KaKIOW JIEKUMU SIBISETCS PACKPBITUE CYLIHOCTH TEMBI U
aHaJIN3 €€ TJIABHBIX NOJIOKEHUU. PeKOMeHIyeTcs Ha NMEpBOM JIEKIUMU JOBECTH N0
BHHUMAaHMS CTYJEHTOB CTPYKTYpPY Kypca U €r0O paszciibl, a B JAIBHEUIIEM yKa3bIBaTh
Ha4yaJlo KaXkI0ro pasjieiia, CyThb U €r0 3a/Jaud, a, 3aKOHYUB WU3JI0KEHUE, ITOJBOINTH
UTOT 110 ATOMY pa3Jieiy, YTOObI CBSI3aTh €r0 CO CIIETYIOIINM.

ConepxaHue JeKIM ompezaensercs paboueil mporpamMmoit kypca. Kpaiine
JKeJlaTeabHO, YTOObI Ka)KJas JIEKLHs OXBaThlBaJla M HCYEPIIbIBAIA ONPEACIEHHYIO
4acTh TEMBI Kypca U IPEACTaBIIsIa COOON JIOTHYECKHU BIIOJIHE 3aKOHYEHHYIO padoTy.
Jlydmie cokpaTuTh TeMy, HO HE JOIyCKaTb IepepbiBa €€ B TaKOM MeCTe, KOrna
OCHOBHAs1 UJiesl €lI€ MOJHOCTBIO HE PACKpPBITA.

KaxgoMy  mpaktuueckoMy U 7a0OpaTOpHOMY — 3aHATUIO  JIOJDKHA
IpEIUIECTBOBATh  ONpEACIEHHAs MOJATOTOBUTENIbHAs BHEAayJAMTOpHas paboTa.
[ToaToMy mpenogaBaTeNio ClIeayeT JOBECTH JI0 BCEX CTYACHTOB IpadUK BHIMOIHEHUS
OPAKTUUECKUX U JAOOpaTOpHBIX pabOT ¢ TeM, 4YTOObl OHM MOTIJIM 3aHUMATHCA
L[EJICHAITPABIICHHOM JOMAIIIHEN TTOATOTOBKOM.

[lepen HavanOM OYEPEIHOTO 3AHATHS IPENOJABATENb AOJDKEH YIOCTOBEPUTHCS
B TOTOBHOCTH CTYJEHTOB K BBIIIOJIHEHUIO PA0OTHI IIyTEM KOPOTKOTO COOECEI0OBAHUS.

10.2. MeroanyecKkue peKOMEHAALUH I 00y4ar0IUXCH.

YcenemHoe OCBOGHHME IHUCLMIUIMHBL MPEANOJaracT akTHUBHOE, TBOPYECKOE
y4acTHhe CTyAieHTa IMyTEM IJIaHOMEPHOM, MOBCEHEBHOM pabOTHI.

[Ipn pabote ¢ KOHCHEKTOM JIEKIUH HEOOXOJUMO PEryJIIipHO MPOCMAaTpUBAThH
MaTepHual, OTMe4asi TOT, KOTOPBIA BbI3BIBAET 3aTPYIHEHUA M1 NOHUMaHus. Ciienyer
IIONBITATECA ~ HAWTH  OTBETHl HA  3aTPYJHUTEIBHBIE  BOIPOCHI, HCIOJIb3Ys
pPEKOMEHIyeMylo JuTeparypy. Eciam caMocToATeNbHO HE yAalloCh pa3o0paTbes B
MaTepuaie, HYyXHO c(opMyldpoBaTh BONPOCHI M OOpaTUTHhCS 3a IMOMOIIBIO K
npenoaaBaTesto Ha OJKalIlen JIeKIUH.

J1Jis TIOATOTOBKH M YCTICITHOW CIaYM MPOMEKYTOYHOU aTTeCTallii HEOOX0AMMO
PEryJIIPHO NOBTOPATH IPONAECHHBIN MaTepUall.

[lepen nmpakTHUeCKUM WA Ja0OPATOPHBIM 3aHATUEM CIEAYET U3YUUTh TEOPHUIO
BOIIPOCA, MPEANOJIAraeMOro K HCCIEAOBAHUIO, O3HAKOMHUTHCA C METOANYECKHUMH
yKa3aHUAMHU K COOTBETCTBYIOLIEH paboTe W BBINOJIHATH pabOTy B yKa3aHHOM
nociefoBaTelbHOCTH. B ciywae 3arpyaHeHuil  ciemyer  oOpaTHTbCs — 3a
pa3bACHEHHSIMU K mpenojaBarento. [lo OKOHYaHMM  BBINOJIHEHUS  PabOThHI
obopmisiercs otu€t. Ilepen 3ammTo oTuéra CieayeT MpoaHAIU3UPOBATh
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INOJYYCHHEIC PEC3YJbTAaTbl, COIIOCTABUTL HWX C HN3BCCTHBIMU TCOPCTHUUCCKUMU
IMMOJIOXKCHHUAMU HIIM CIIPABOYHBIMHU JaHHBIMU, O606HII/ITI> PE3YyJIbTaThbl I/ICCJ'ICI[OBaHI/Iﬁ
B BHJC BBIBOJOB IIO pa60Te, IMOATOTOBUTL OTBCTHI Ha BOIIPOCHI, IPUBOJIHWMLBIC B
MCTOJUYCCKHNX YKAa3aHUAX K BBIIIOJIHCHUIO pa60T.

10.3. Memoouueckue pexomenoauuu 011 UHEATUOO08 U JIUY, C
02DAHUYECHHBIMU 803MONCHOCHAMU 300PD08bS

JIist 00ydaromuxcsi C OrPAaHWYECHHBIMU BO3MOXHOCTSIMH 370POBbS MOTYT
NPUMEHATCSA CleAyromue (GOpMbl OpraHU3AlMH IIEIaroTHYEcKOro Iporecca |
KOHTPOJISI 3HAHUU:

-0J151 C1AO0BUOAUUX.

- olbecrieunBaeTCs WHIWBUAYaJIbHOEC paBHOMEpHOE ocBelleHue He MeHee 300
JTFOKC;

- JUIsl  BBIIOJHCHHWS  KOHTPOJBHBIX 3aJaHUN TMPH  HEOOXOIUMOCTH
MPEIOCTABIISETCS YBEINUHUBAIOIIEE YCTPOMCTRO;

- 3aJlaHus JJIS BBITIOJIHEHHUS, a TaK)Ke€ WMHCTPYKIHMS O TOPSAKE BBIMOTHEHUS
KOHTPOJIbHBIX 3aIaHUK 0(DOPMIISIIOTCS yBEIMYEHHBIM pudToM (pazmep 16-20);

- OJ11 2AYXUX U CLAOOCABIUAUUX.

- o0ecrieuynBaeTcs HAJIMYME 3BYKOYCHIIMBAIOIICH anmmapaTrypbl KOJJIEKTUBHOTO
MOJIb30BAHUS, npu HE00X0AMMOCTHU acIupaHTam PEIOCTaBIISACTCS
3BYKOYCHWJIMBAIOIIAs anmnaparypa UHIUBUIYaIbHOTO MOJb30BAHMUS;

- ONIAl UY C MANCENbIMU HAPYWEHUAMU peyu, 2IYXUX, C1adOoCabluiaujux BCe
KOHTPOJIbHBIE 33JIaHUS 110 JKEJIAHUIO aCITUPAHTOB MOTYT MPOBOJIUTHCS B MUCHMEHHOM
dbopwme.

OcHOBHOH (OpMOH OpraHW3AIMH IEIATOTHYECKOTO TIpoIecca SBISICTCS
WHTETPUPOBAHHOE OOyYEeHHWE WHBAIMIOB, T.€. BCE AaCHUPaHTBl O0OydYaroTCs B
CMEIIaHHBIX TPYIIaxX, IMEIOT BO3MOYKHOCTh TTOCTOSTHHO OOIIATHCS CO CBEPCTHUKAMM,
Jierye aJanTUPYIOTCs B COLIMYME.
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11. ®oHI OLIEHOYHBIX CPEICTB

11.1. OTansl popMUpOBaHHUA KOMIIETEH M

OrtanHocTh (GOPMHUPOBAHUS KOMIIETEHIIMM MpsSMO CBs3aHa C MECTOM
JUCHUIUIMHBI B 00pa30BaTEIbHOM MporpaMMe.

Pasznean:
JTUCIHHUIJINHBI

IToxa3arejanb oleHUBAHUSA

ITK-15.

P1

IIK-15.

IIK-15.
P2 P3 P4

ITIK-14.

IIK-14. | TIK-14.
P5 P6

Marepunanosenueckue
ACIEKThI CTPYKTYPHBIX

MPEBPAILICHUN B
CTaJIsAX

+

+ -

Kputepun
M3HOCOCTOMKOCTH
MaTepUajoB

N3HOCOCTOMKOCTH
CTaJIey U YyT'YHOB

CrpyKTypHBIE
IpeBpalleHus Ha

IMMOBCPXHOCTAX TPCHHA

Hemerammueckue
MaTepUaJIbl

Pe3unbl u
YIJICTUIACTUKH.
Komno3umnmonasie
MaTepHUabl

AHTHUPPUKINOHHBIE
MaTepHAaJIbI

OpUKIHOHHBIE
MaTepUaJIbI

11.2. UHaexcMpoOBaHHbIE pe3yabTaThbl 00y4eHHMs U OLICHOYHbIE CPEACTBA

Koanl HaumenoBanue Pesyabrar OneHovHLIe Onenovnblie
KOMIIeTeHI| KOMIIeTeHIIUH OCBOEHHA cpeicCTBa cpeacTBa
uit no TEeKYLIero NMPOMEKYTOYHOIO
®I'oC BO KOHTPOJIA KOHTPOJISA
CIOCOOHOCTHIO u | IIK-15. P1 3naer | JlaGoparopubsie | Bompocs k 3auety
IIK-15 TOTOBHOCTBIO KpUTEPUU paboTHI.
y4acTBOBATh B | H3HOCOCTOMKOCTH
OpraHu3aluu MaTepuasos;
paboThI no | IIK-15. P2 s3mnaer | Jlabopatopubsie | Bompock! k 3a4ety
MOBBIIICHUIO KJIacCU(UKALINIO paloTHI.
Hay4YHO- (GOPUKIIMOHHBIX |
TEXHUYECKUX aHTU(PPUKIIMOHHBIX
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Koanl HaumenoBanue Pesyabrar OneHovHLIE Onenovnblie
KOMIIeTeHI] KOMIIeTeHIIUH OCBOEHHA cpeacTBa cpeacTBa
uii no TeKyllero NPOMEKYyTOYHOT 0
®I'oC BO KOHTPOJIA KOHTPOJISA
3HAHWH, B Pa3BUTHU | MATEPHUAJIOB B
TBOPUYECKOM 3aBHCHUMOCTH OT UX
WHUIIATHBBI, COCTaBa;
paunonanusaropcko [IK-15. P3 ywmeet| Jlaboparopusie | Bompocs! k 3adery
i U OIpENeTsTh paboThI.
N300peTaTeNbCKOl  [(DPUKIIMOHHBIC
JIESITEIbHOCTHU, BO [CBOMCTBA
BHEJJPEHUU MaTepHasoB y
JOCTHO>KCHU I AHAIM3UPOBATh WX
OTEYECTBEHHOMN U [BIUSTHUE HA|
3apyOeXHOM HayKH, HaJE)KHOCTb MAIlWH;
IIK-14 TEXHUKHU, B | IIK-14. P4 ywmeet | Jlaboparopusie | Bompocsl k 3auery
UCIOJIb30BaHUU aHAIIM3UPOBATH paboThI.
IIEPEZIOBOTO  OMBITA, | CTPYKTYPY
00ecreunBaroIInX Marepuaia ¢ TOUYKH
3 dexTuBHYIO 3peHus €ero
paboTy YUPEKIACHHUS, | HATEHKHOCTH U
PEIIPUITHS JOJITOBEYHOCTH;
IIK-14. PS5 Bnaneet| Jlabopatopusie | Bompocs! k 3auety
CpencTBamMu paboTHI.
KOHTpOJII ~ KayecTBa
MaTepuasos;
IIK-14. P6 Bnaneet| Jlabopatopusie | Bompocs! k 3auety
MpEACTaBICHUSIMU 00 paboTHI.
M3MEHEHU X B
MaTepuazax npu
TPEHUU W BIUSHHUH
M3MEHEHUI HA
HaJIeKHOCTh u
MOJTOBEYHOCTb.

11.3. OneHo4YHbIE CPeACTBA AJIf TEKYIEr0 KOHTPOJISl YCIIeBAeMOCTH

Oyenounvie cpedcmasa

Tekymuii KOHTPOJb — MIPOBEPKA IOJHOTHI BBINOJHEHHUS WHIWBHIYAJIbHBIX
3aJlaHUM HAa KaXKJIOM MPAKTUYECKOM 3aHSTHH, ITPOBEPKA TOTO HA CKOJBKO YBEPEHHO
CTYIEHT  JE€MOHCTPUPYET HaBbIKM pabOThl C U3y4aeMbiM  MaTepualom,
paccMaTpuBaeMbIMM METOJaMHU pacueTa B paMKaX KOHKPETHOTO 3aHSTHS, MPOBEpKa
3HAHWM, TTOTYyYaeMbIX CTYJCHTAMU Ha JICKIUSX.

K oreHOUHBIM CpencTBaM OTHOCATCS JaOOpaTOPHBIE U MPAKTUYECKUE PAOOTHI,
JOTIOJTHUTENbHBIE  BOMPOCHI TIO  JIAOOPATOPHBIM M NPAKTUYECKUM  paboTam
BO3HUKAIOIIME TTPY KOHTAKTHOM OOIIEHUH CTYJIEHTa U TPEToaBaTes.

Kpumepuu oyenxu

OueHvBaHWe 3HAaHWI B TMPOLECCE TEKYUIEro KOHTPOJS OCYLIECTBIISIETCS
cinenyromuM o6pazoM. [IporcXoauT KOHTaKTHOE OOIIEHUE TMIPernojaBareis Cco
CTYyZICHTOM, B pe3yJIbTaTe KOTOPOTO MpenojaBarelib ONpeaesisieT YPOBEHb TEKYIIUX
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3HAaHWW CTyJEHTa B IpejesiaX paccMaTpHUBAEMOM 3aJayM, OLEHUBAET CIIOCOOHOCTH
CTYJIEHTa CaMOCTOSITEJIbHO PEIIaTh 3a/1a4d aHAJIOTMYHbIE TEM, KOTOPBIE PEIIAINCH B
paMKax IMpPAaKTUYECKUX 3aHATUU. ECIM CTyJEHT YBEPEHHO OTBEYaeT Ha BCE
JIOTIOJIHUTEIbHBIE BOMPOCHL, TO HAa JAHHOM 3Tale €My MOXXET OBbITh BBICTaBJICHA
OLICHKa OTJMYHO. B ciyuyae Hanmuuusi HEOOJBIIMX 3aMHUHOK WM HEOOXOIUMOCTU
HaIpaBUTh OTBET B HY)XHOM HaIlpaBICHUHM MOXXET OBITh BBICTABJICHA OLIEHKA
xopowo. Eciau cTyseHT Bo BpeMsi OTBeTa He CrocoOeH 0e3 MOCTOSHHBIX MOACKA30K
OTBEYaTh Ha BOINPOCHI pacCMaTpUBAEMOI 3ajade, TO €My MOXET ObITh BBICTaBJICHA
OIICHKA YAOBJETBOPUTEIbHO. ECliM CTYyIEHT COBEPIIEHHO HE UMEET MPEACTABICHHUS
0 TeMe, TO €My BBICTABIISIETCA OLICHKA HEY10BJIEeTBOPUTEJILHO.

CymmapHasi oOLEHKa TEKyIIero KOHTpPOJs, 3a BeCb CpPOK OOy4YeHHs
OMpeaeNseTcs KaKk CpeIHssl OLIEHKAa, MOJYyYEeHHAs CTYJEHTOM MpU 3alluTe BCEX
71a00paTOPHBIX U MpaKkTUYECKuX padbot. [Ipu 3ToM Bec kaxa0i paboThl ONpeAesIeTCs
[IPENoJaBaTeieM OTAEJIbHO B 3aBUCUMOCTH OT THUIIOB 33JaHUi, BBINOJIHSAEMBIX
CTYJICHTAMH.

B ciyuyae npuMeHEHHsI TEXHOJOTUH TECTHPOBAaHUS NPHUMEHSETCS CIIEAyronas
IKasja:

e CTyJEHT OoTBEeTHII NpaBriibHO HAa 90-100% 3a1aHHBIX BOIIPOCOB — OTJIMYHO;

® CTYJEHT OTBETHWJI NPaBWIbHO Ha 80-89% 3a1aHHBIX BOIPOCOB — XOPOLIO;

e CTyJeHT OTBeTw TnpaBwibHO Ha 70-79% 3amaHHBIX BOINPOCOB —
YIOBJIETBOPHUTEJIBHO;

® CTYJICHT OTBETWJI NMPaBUJIbHO Ha MeHee 4eM 69% 3aJaHHBIX BOMNPOCOB —
HEY/10BJIETBOPHUTEJbHO.

11.4. OueHo4HblIe cpeaACTBA AJIA IPOMEKYTOUYHON aTTECTALMHU

CornacHO  TOJIOKEHMIO O  TEKyIIEM KOHTpPOJIE  YCIIEBAEMOCTH U
MIPOMEKYTOUYHOM aTTeCTAllMM CTYACHTOB YPOBEHb YCBOEHHUS CTYJIECHTOM Y4€OHOIroO
MaTeprualia ONpENesAeTCs IK3aMECHALMOHHBIMU OLEHKAMU «OTJIIMYHO», «XOpPOLIO»,
«YIIOBJIETBOPUTEIBHO» U «HEYIOBIETBOPUTEIBHOY.

PesynbTarsl cnaun HequdhepeHIMPOBAHHBIX 3aYETOB OLEHUBAIOTCS OTMETKON
«3a4YTEHO» U «HE 3a4TCHOY.

Bonpocui k 3auemy

1. Mexanu3Mm paspylIeHHs] MaTEPUAIIOB IIPH PA3JIMYHBIX BUJAX U3HAIIMBAHU.

2. HMsHococroiikue wmarepuansl. [lltamnosele cramm Uit XOJIOJHOTO
nedopMupoBaHus.

3. MexaHu3M pa3pylIeHNs] MaTEPHAIIOB IIPU KOPPO3UOHHOM HM3HAIIMBAaHUU.

4. Koppo3noHHOCTOMKHKE cTaii. MapKUpOBKa.

5. BiusiHue temnepaTtypbl Ha U3HAIIMBAHUE MATEPUAJIOB.

6. narpamma Fe — Fe3C. BiusiHue yriieposia Ha CBOMCTBA CTajei.

7. Huarpamma Fe — Fe3C. 3asBrekromanbie cruiaBbl. [IpeBpaiieHus mpu
Harpese.

8. HMuarpamma Fe - Fe3C. @a3bl U CTPYKTYpBL.
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Huarpamma Fe — Fe3C. CnnaBel ¢ »BTekTHMKOW. Ha3HaueHue B

IMPOMBIIIJICHHOCTH.

10
Harpese.

11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.

41

42.
43.
44.

. HMunarpamma Fe — Fe3C. [loaBrexrouansle criasbl. [IpeBpaimenus mpu

Cranu ycToH4YMBBIE MPOTUB Pa3rapHOro U3HOCA.
Kpurepnn n3HOCOCTOMKOCTH MaTEPUAIIOB.
MapTeHCUTHO-CTapEIOIIME CIIABBI.
W3HamyBaHue npy TPEHUH MO aOpa3uBy.
[IpeBpaiieHus B cTaiii Ipy OTycKe. I3MEHEHE MEXaHUYECKUX CBOMCTB.
HN3HOCOCTOMKOCTh YyT'YHOB.
BiisiHue BBICOKMX U HU3KUX TEMIIEPATyp Ha H3HOCOCTOMKOCTb.
C-o06pa3zHast nuarpaMmma. 3aKajaka CTallu.
M3HOCOCTOMKOCTH HAIJIABOYHBIX CIUIABOB.
[IpuHUKNBI CO30aHKS KOMIIO3UIIMOHHBIX MATEPUATIOB.
BnusiHue nerupyromux 3J€MEHTOB Ha CBOMCTBA CTAJIEH.
ApMHpPOBaHUE TBEPABIMU CIIJIABAMM.
MexaHu3m U3HALIMBAHUS IIPU TPEHUU KAUECHUS.
JlerupoBanHsble cranii. MapkupoBKa U TPUMEHEHHE.
AHTUPPUKITMOHHBIE METAJUTMUYECKUE MaTePUATTBI.
[IpeBparenus B MaTepraiax B TBEPIOM COCTOSTHUM.
N3HOCOCTOMKOCT NHCTPYMEHTAIBHBIX CTAJIEH.
Hemerannnueckue aHTU(HPUKIIMOHHBIE MaTEPUATIBI.
[IpeBpaiieHuss Ha TOBEPXHOCTAX TPEHUS.
N3HOCOCTOMKHE MaTepralibl. beICTpopeKyIne cTamny.
[IpruMmeHenre MoauMepoB B y3JIaX TPEHUS.
MexaHn3M pa3pylIeHUss MATEPUAIIOB IPU TPEHUH KaYEHUS.
Cepble nuTeiiHbIe 4yTyHbl. MapKu, CBOMCTBa, U3HOCOCTOMKOCTb.
@pUKIMOHHBIE HEMETAJUIMYECKUE MATEPHUATIBI.
Mexanu3m pa3pylLIeHUs: MaTEPUaJIOB B IIapax TPEHUS.
BimsiHue cTpyKTypHBIX COCTaBIIIOIIUX CTAIM HA U3HOCOCTOMKOCTb.
M3HOCOCTOMKOCTD MOJMMEPHBIX MAaTEPUATIOB.
MexaHnu3M pa3pylIeHUs MaTEPUAIIOB B DJIEKTPOJIUTAX.
BiisiHue HU3KHX TeMnepaTyp Ha W3HAIMBAHUE CTaJEH.
OCHOBHBIE KPUTEPUU U3HOCOCTOMKOCTH.
. BBICOKOTIpOYHBIE UyTyHBI U KX H3HOCOCTOUKOCTb.
MexaHu3Mm pa3pyuieHUs] MaTepUaIoB IPHU a0pa3UBHOM M3HAITMBAHUH.
KoBkue uyrynsl. CBOWCTBa, MApKH, H3HOCOCTOMKOCTD.
MexaHu3Mm  paspylleHHs MaTepualioB MpU  yAapHO-aOpa3HMBHOM

HU3HalllMBaHHUH.

45
46
47
48
49

. I3HOCOCTOMKOCTh CIIOUCTHIX MAaTEPUAJIOB U PE3UH.

. I3HOCOCTOMKOCTD yriierpadUTOB U YTIJIEIIaCTHKOB.

. MexaHu3M paspylieHus MaTepraioB Mpy ra3oabpasuBHOM M3HAIIIMBaHUH.
. I3HOCOCTOMKOCTB TBEP/IBIX CIIIABOB.

. KoMIo3unimonHele Matepuaibl, CBOMCTBA, IPUMEHEHHUE.
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YcneBaeMocTh  OOydYarOIIMXCSl  OMpEAENseTcs Ha JK3aMEeHe OLEHKaMU
«OTIIMYHOY, «XOPOLIO», «YIOBIETBOPUTEIILHOY, «HEYIOBIETBOPUTEIIBHO.

JUIss MTUCIMIUIMH W BHUAOB PpalbOT, MO KOTOPHIM (OPMOI MPOMEKYTOUHOMN
aTTECTALMM SIBIISICTCS 3a4ET, YCTAaHABIIMBAIOTCS OLICHKH «3a4€T» U «HE3a4ET».

OLEHKN «OTJIIMYHO», «XOPOILO0», «yJOBIETBOPUTEIBHO», «3a4€T» SIBIIIOTCS
MOJIOKUTEIIbHBIMH.

OcHOBaHMEM I OMNpPENETEHUs OLEHOK CIY>XUT YPOBEHb OCBOCHHS
oOydaromMMucsi ~ y4eOHOro  maTepuana, dbopMHUpOBaHUS  KOMIIETEHLIUMH,
npenycMoTpeHHbix PIT/I.

[IpomexxyTouHast aTTecTalusi IPOBOJUTCS B POPME YCTHOTO MM MUCbMEHHOTO
DK3aMEHa.

KOHTpONBHO-U3MEPUTENBHBIE  MATEPUAIBI  NPOMEKYTOYHOM  arTecTaluu
BKJIIOYAIOT:

- BOIIPOCHI ISl IPOBEACHUS 3a4€Ta;

- BOIIPOCHI JUIsl IPOBEACHUS DK3AMEHA;

VYpoBeHb 3HaHMI, YMEHUN U HABBIKOB OOYYAIOMIETOCs MIPU YCTHOM OTBETE BO
BpeMs MPOMEKYTOYHOM aTTECTALMU ONPEAEIIIETCA C MCIOJIB30BAHUEM CIEAYIOLIEN
LIKAJIBI 110 CJIEAYIOIIMM KPUTEPUSAM:

OueHka «OTJIIMYHOY / «3aYTEHO» CTABUTCS, €CIIH:

— IIOJIHO PACKPBITO COJIEPKAHUE MaTEpUaa;

— Marepuall  U3JIO)KEH TPaMOTHO, B  ONPENCIICHHOW  JIOTMYECKOU
MTOCJIEA0BATEIBHOCTH;

—IPOJEMOHCTPUPOBAHO CHUCTEMHOE U TIyOOKO€ 3HAaHUE MPOrPAMMHOIO
MaTepuana;

—TOYHO HUCIOJIb3YETCS TEPMUHOJIOTHS;

—II0Ka3aHO  yMEHHE  WUIIOCTPUPOBATh  TCOPETUYECKHUE  IIOJIOKECHUSA
KOHKPETHBIMU [TPUMEPAMH, IPUMEHSTh UX B HOBOW CUTYaIHNH;

— OTBET MPO3BYyYaJ CaMOCTOSITEIBHO, O€3 HABOSIINX BOIIPOCOB;

— MPOJIEMOHCTPUPOBAHA CIIOCOOHOCTh TBOPUYECKU NMPUMEHSTh 3HAHUE TEOPUH K
pelIeHuo MpoPecCUOHANIBHBIX 3a/1a4;

— TPOJEMOHCTPUPOBAHO 3HAHWE COBPEMEHHOM Yy4eOHOW U Hay4YHOU
JIUTEPATYyPBHI;

— JOIYILIEHbl OJHA-IBE€ HETOYHOCTH IIPU OCBEIIECHHH BTOPOCTEIICHHBIX
BOIIPOCOB, KOTOPBIE HCIPABJISAIOTCS 1O 3aMEYAHMUIO.

OrneHka «X0poIoy / «3a4T€HO» CTAaBUTCS, €CITH:

— BOIIPOCHI U3J1arar0TCsl CACTEMATU3UPOBAHHO U MTOCIEN0BATEIIBHO;

— IPOAEMOHCTPUPOBAHO YMEHHME AHAJIU3MPOBATH MaTepual, OJHAKO HE BCE
BBIBO/IbI HOCSIT apTYMEHTUPOBAHHBIN U JOKA3aTENbHBIN XapaKTep;

—IMPOAEMOHCTPUPOBAHO YCBOEHUE OCHOBHOM JIUTEPATYPBI.

—OTBET YJIOBJIETBOPSIET B OCHOBHOM TpeOOBaHUSM Ha OLEHKY «5», HO MPHU 3TOM
MMEET OJIMH U3 HEAOCTATKOB:

® B U3JIOXKEHUU [OMyIIEHbl HEOONbIIME MPOOENbl, HE HCKA3UBIIUE
COJIEp’KaHME OTBETA;
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® JIOMYIICHBI OJWH-IBA HEJ0YETa MPU OCBEIICHUH OCHOBHOTO COJEPIKAHMS
OTBETA, UCTIPABIICHHBIE TI0 3aMEYaHHIO TIPETIOIaBaTEIs;

e JIONyIICHBI OMmUOKa MM O0jJee JBYX HEI0YETOB TIPHU OCBCIICHHU
BTOPOCTCIICHHBIX BOIPOCOB, KOTOPBIC JIETKO HCIIPABJSAIOTCS 110 3aMEUYaHHUIo
IIPETIOIaBaTelIs.

Or1eHKa «yI0BIICTBOPUTEIIBHOY / «3aUTCHO» CTABUTCS, CCIIH:

—yCBOCHBI OCHOBHBIC KaTETOPHH 1O pPacCMaTPHUBAEMOMY M JOMOJHUTEIHHBIM
BOIIPOCAM;

—HMMEJIUCh 3aTPYJHCHUS WM JOMYIIEHbI OIMMOKH B ONpPEACICHUU TOHSITHM,
HCIIOJB30BAaHUN TEPMHUHOJIOTHH, HMCHPABICHHBIE I10CIE€ HECKOJIBKUX HAaBOJISAIINX
BOIIPOCOB;

— IPOJIEMOHCTPUPOBAHO YCBOCHUE OCHOBHOM JIUTEPATYPHI.

OreHKa «HEYAOBIECTBOPUTEIBHOY / «HE 3aUTEHOY» CTaBUTCS, €CIIU:

— HE PAaCKPHITO OCHOBHOE COJIepKaHNe Y4eOHOro MaTepurarna;

— 00HApY’)XEHO HE3HAHME WM HEMOHUMaHME OOJbIel M Hanbosee BaKHOU
4acTH y4eOHOro MaTepuana;

—JOMYIIEHbl OMMUOKA B OMNPEIACICHUM TOHITHH, TPHU HCIOIb30BAHUH
TEPMHUHOJIOTHH, KOTOPBIC HE UCIIPABJICHBI ITOCIIE HECKOJIBKIX HABOISATIUX BOIIPOCOB.

— He chOPMHUPOBAHBI KOMIIETEHITUN, YMEHHS M HABBIKU

[Tpu mpoBeacHNM K3aMeHa (3a4eTa) MpernoaaBaTeNsiM Kageap peKOMEHIyeTCs
YYHTHIBATh aKaJEMHUYECKYI0 aKTUBHOCTh 00YYaIOMUXCS B TEUCHHUE CEMECTPA.

11.5. OmnpeneneHue WTOroBOH OHEHKH 3HAHMH u GopMHUpPOBaHUSA
KOMIIeTeH UM

PesynbTupyromias olieHKa, BbICTaBJIsieMasi IO UTOraM U3Y4YeHUS AUCIUIUIMHBI,
MOJIy4aeTCsl MyTeM BBIYHMCIICHUS CpEHEN OT pe3ysbTaTOB TECTUPOBAHUS (3ayeTa) U
peKOMeHJaIMi TpenoaaBaTesis, BeIyIiero JadopatopHbie (MpaKTUYECKHUE) PaOdOTHI.
OxkpyriieHue OIEHKM MPOU3BOAUTCS  CTaHAApTHBIM  oOpazoM. Ilpu 3TOM
IpernojiaBaresib MPUHUMAIOIIMNA HK3aMEH MOXKET WrHOPUPOBATh PEKOMEHAAINU
TEKYILLEro KOHTPOJISI, B CIy4ae €CJIU CTYJIEHT JIEMOHCTPUPYET IOJHOE OTCYTCTBHE
3HAHUU II0 NMPOMAECHHOMY Marepuany. B Takom ciaydae dK3aMeHaToOp NPUHUMAET
COOCTBEHHOE PEIIEHUE O BHICTABIISIEMOM OLIEHKE. B OTIEIbHBIX clyyasx IOMyCcKaeTcs
OLICHKY 3a JK3aMEH CTaBUTh «AaBTOMAaTOM» €CIM CTYAEHT JAEMOHCTPUPYET Ha
OPOTSHKEHUH BCEro IMepuoja OOy4YeHHMs 10 JUCLHMIUIMHE IOJHOE IOHUMAaHHE
peaMeTa, BBIMOIHIET B CPOK BCE MHIAMBUAYAIbHBIC 3a/1aHUSI U HE UMEET MPOIYCKOB
3aHATHH.

[Tomyyaemass TakuM 0Opa30oM OILIEHKA MOXET OBITh OXapaKTepU30BaHa
CIEAYIOITUM 00pa3oMm.
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Xapaxkmepucmuka pe3yiomamos o0yuenus

Ouenka

XapakTepucTHKA

OTanyHO (MaKCUMaJbHBIM
YPOBEHb OCBOCHHUS
KOMIETEHIIU )

TeopeTtnueckoe coaepkaHue Kypca OCBOEHO
MOJTHOCTHI0, KOMIIETEHITNHN C(POPMUPOBAHBI, BCE
IPETyCMOTPEHHBIC TPOTPAMMON 00yUueH s yaeOHbIe
3aJlaHusl BBITIOJTHECHBI

Xoportio (cpeaHuit
YPOBEHBb OCBOCHUS

Teopernueckoe cosiepkaHle Kypca OCBOECHO
MOJIHOCTBIO, KOMIIETEHIIMN CPOPMUPOBAHBI, BCE

KOMITETEHLIU) pPeayCMOTPEHHBIE TPOTrpaMMOi 00yUueHus yueOHbIe
3a/1aHMsI BBITMIOJIHEHBI C HE3HAUYUTEIbHBIMU
3aMeUYaHUsIMU

Y 10BNIETBOPUTENHHO TeopeTtnueckoe coaepxaHue Kypca OCBOEHO YaCTUYHO,

(HU3KHI YpOBEHB
OCBOEHUSI KOMITETECHIINH )

KOMIETEHIIMH C(HOPMHUPOBAHBI, OOIBIINHCTBO
PeyCMOTPEHHBIX IPOTPAaMMOI 00yUeHUs yueOHbBIX
3aJJaHUI BBIIIOJIHEHO, B HUX UMEIOTCS OIIUOKU

HeynoBneTBopuTenbHO

Teopernueckoe coiepkaHue Kypca He OCBOCHO,
KOMITETCHIIUH He C(hOPMHUPOBAHBI, OOJIBIITMHCTBO
PEIYCMOTPEHHBIX MPOrPaMMO 00YUYCHUS yUeOHBIX
3aJlaHui MO0 HE BBIMIOJHEHBI, TUOO0 COJIepkKaT IpyObIe
OIIMOKH; TOTIOJTHUTEIbHAS CaMOCTOSITeNIbHAs paboTa
HaJl MaTEPHUAJIOM HE MPUBEIIa K KAKOMY-JIH00
3HAYUTEILHOMY MOBBIIIICHUIO KA4e€CTBA BHITTOTHEHUS
y4COHBIX 3aJaHUI

11.6. KoHTpPO/1bHO-U3MePHUTEIbHbIE MATEPHAJbI
Bonpocul 0na npomesicymounou ammecmayuu

AR

Bonpocwt k 1abopamopusiv pabomam.

Kak knmaccuunmpytorcs MaTepuaibl TPHOOTEXHHYECKOTO Ha3HAYCHUS !
UTto 03HaYaeT MOHITHE AaHTU(PPUKITUOHHOCTH?

Kakumu crioco6aMu MOBBIIIAIOT H3HOCOCTORKOCTD CTajeH?

MOXHO JI1 OLIEHUTh U3HOCOCTOMKOCTh CTAJIEN TOJBKO MO TBEPAOCTU?
Kakue cTanu ucnosiab3yroT pU U3roTOBIEHUHU 3y04aThiX KoJiec?

Kakue cTanu npuMeHsI0T B YCIOBUAX yIapHO-a0Opa3uBHOIO U3HAIIIMBAHUSA?

7. Kakas marpuiia B 4yryHax o0yiajiaeT HauOOJIbIIEH HM3HOCOCTOMKOCTBIO B
YCJIOBUSX yAapHO-a0pa3uBHOTO W3HAIITUBAHUS?
8. B ueM 0COOEHHOCTH CTPYKTYpbl U TPUOOTEXHUUYECKUX CBOWCTB UyT'YHOB-

KOMITO3UTOB?

9. Kakue TpuboTeXHUYECKHE CBONCTBA MOJIOBUHYATHIX YYTYHOB?

10. HazoBuTe kepaMUueCKrue U3HOCOCTOMKNE MAaTEpHUAIIBI.

11. Yto coboit mpeicTaBIsAIOT CUTAIIIBI U KAKOBO UX IPUMEHEHUE?

12. Kakue TpeOoBaHUs MPEABABIAIOTCS K aHTU(OPUKIIMOHHBIM MaTepuaniam?
13. KakoBbI kpuTepun BbIOOpa aHTU(DPUKIIMOHHBIX MAaTEPUAJIOB?

14. Yto noHnMaeTcs 1ojJ COBMECTUMOCTBIO MaTEPUAJIOB B Tapax TPEHUs?
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15. Kakue couetanusi MaTepHUajoB B IIapax TPeHHsI Haubosee 1enecooOpasHsl,
JIOTTYCTUMBI U HEJIOITYCTUMBI?

16. Kakue Mapku, CBOWMCTBA U PUMEHEHUE aHTU(PPUKIIMOHHBIX YyTYHOB?

17. Kak 3aBHCHT KO3(PQPUIMEHT TpPEeHUS AaHTHU(PPUKIHMOHHBIX YYTyHOB OT
CKOPOCTH CKOJIBYKEHUS, YIETbHON HAarpy3KH U TEMIIEpaTypbl?

18. Kak 1 U3 Kakux KOMIOHEHTOB MOJYYalOT MOPOIIKOBBIE aHTU(PPUKIIMOHHBIE
MaTepHuabl Ha OCHOBE Xkene3a’?

19. HazoBuTe BuABI M COCTAaB aHTU(PUKLIMOHHBIX CAMOCMAa3bIBAIOLINXCS
I1acCTMAacc.

20. B kakux ciyyasx UeiIecooOpa3HO MCIOJIb30BaTh AHTU(PUKIIMOHHbBIE
MaTepHuabl Ha OCHOBE JPEBECUHBI, PE3UH, (DTOPOIJIACTOBBIX TKaHEW, rpadura?

21. Kakue 0COOEHHOCTH pEKMMOB PabOThl TOPMO3HBIX YycTpoicTB? Kakue
MaTepHuabl UCIOJIb3YIOTCSl B KAUeCTBE (PPUKIMOHHBIX ?

22. B yeM 0cOOEHHOCTH €CTECTBEHHBIX KOMITIO3UTOB?



AHHOTAIIUA
paboueit TporpaMMbl JUCITUTITHBI

«COBpeMeHHBIe KOHCTPYKIHOHHBIC MAaTCPHAJIbD)

Ko n Ha3zBanue HanpaieHus noaArotoBku: 15.03.03 «IIpuxkiaagnass MexaHHuKA.
IIporpamma akamgemudeckoro OakajgaBpuara.
[Tpoduinb: «HaaéxHocTh U 6€30MACHOCTH MALIMH).
KBanudukanus BeITyCKHUKA: OaKaniasp
®dopma oOydeHus:: oyHas

1. Lenap AMCHUILIMHBI. VCB0CHUE OCHOBHLIX CECOCHUIl O CEOUCMEAX MAmepuanlos
MPUOOMEXHUHECKO20 HAZHAYEHUS, UX NPUMEHEeHUU 8 KOHKDEMHbIX V31aX MpeHust u
VCA0BUSX IKCNILYamayuu u30eiuil, a makice npuoopemenue Hasblko8 UCNOb308aHUS
BHAHULL 0  MPUOOMEXHUYEeCKUx Mamepuaiax 6 nociedylowel  mpyoosoi
oesimelbHOCMU.

2. Mecto nucuuminHsel B cTpyktype OITOIT:
JlucuumuimHa OTHOCHTCS K BapuaTUBHOM YacTu Onoka bl m sBisercss AUCIUTIIMHON
o BLIOOPY.

3.TpeboBanus K pe3yJibTaTaM OCBOEHUS JUCIUIIINHABIL:
W3yyeHne AMCHUILUIMHBI HAaIpaBieHO Ha (OPMHUPOBAHHE U PA3BUTHE KOMIIETEHIIUIA
(xomsl, B coorBeTcTBUU ¢ PT'OC BO): T11K-14, TTK-15.

4. O0urast TpPyJJ0EMKOCTh TUCIMIUIMHEL: 2 3a4€THBIX eIMHUIIBI (72 4acoB).

5. OCHOBHBIE pa3aeibl IUCIHUILINHBI:

mamepuanogedueckue Acnekmvl CMpPYKMYPHbIX Npespawjeruli 8 cmansax, Kpumepuu
UBHOCOCMOUKOCMU —~ MAMepuanos;  USHOCOCMOUKOCMb — Cmaieu U YY2YHO8;
CMpYKmMypHvle NpespawjeHuss Ha NOBEPXHOCMAX  MpeHus,  HeMemaiiudecKue
mamepuanvl,  pe3uHvl U VeIenIacmuku.  KOMNO3UYUOHHblE  MAmepuavl,
AHMUPDPUKYUOHHBIE MaMepUansl, PUKYUOHHbIE MATNEPUATDL.

6. ABTOD:
Cmpuoicenox Anexcandp I eopeuesuy, ooyenm, K.m.H., npogheccop xkagh. «/IM»
Hlanvieun Muxaun I'ennadvesuy, ooyenm, k.m.H., doyenm kagp. « VKCM»

7. Pabouast mporpaMMa JUCHUILIMHBI PACCMOTPEHA Ha 3acelannu Kadeapbl
«eram mammn» oT «30» 08 2018 ., mpotokon Ne 8 u yTBepxKIeHA
MEPBBIM MTPOPEKTOPOM 10 yueOHOi padore «31» 08 2018 r.
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