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JIner akryaauszanuu padoueil mporpaMmbl

PaGouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanusamuu B 2024 - 2025
yueOHOM roly Ha 3acefaHuu kapeapsl [IpoeKTHpOBaHUS M SKCILTyaTalliU METAJUTYPTHIECKUX

IIporokomor 20 1. Ne

3aB. kadeapoii AlT. ﬁ)p‘Iy'HOB

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzamnuu B 2025 - 2026
yueOHOM roly Ha 3acefaHuu Kadeapsl [IpoeKTHPOBAHUS M IKCILUTYaTAllMd METALTYPTHUECKUX

IIporokomor 20 1. Ne

3aB. kadempoii AlT. ﬁ)p‘Iy'HOB

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamsanuu B 2026 - 2027
yueOHOM roy Ha 3acenanuu kadeapsl [IpoeKTHpOBaHUS U IKCILTyaTallMd METAILTYPTUYECKUX

IIporokomor 20 1. Ne

3aB. kadeapoii AT. EOp‘IYHOB

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peanm3anuu B 2027 - 2028
y4eOHOM roy Ha 3aceqanuu kaeapsl [IpOeKTHPOBaHUS U IKCIUTyaTallud METAUTyPTHYECKUX

IIporokomor 20 1. Ne

3aB. kadeapoii AT. EOp‘IYHOB




1 Ilenn ocBOEHUSI TUCIMIIJIMHBI (MOTYJIsI)

LenssMu  OCBOEHMSI JAUCHUILTUHBI «MaIlIMHOCTPOUTENBHBIE MaTepPHAIBDy  SIBISIOTCS:
NPUOOPETEHUE CTYACHTAMHU TEOPETUYECKUX 3HAHMA O 3aKOHOMEPHOCTSX, OIPEACIISIONINX
CBOICTBA MAaTEPUAJIOB, MPAKTHYECKUX HABBIKOB KOHTPOJII M IPOTHO3UPOBAHHS CBOWCTB H
MOBEJICHUS MaTEPHAIIOB B PA3IMYHBIX YCIOBHIX X 00paOOTKH M IKCILUTyaTaIllK, HEOOXOIMMBIX
OakanaBpy 1o HarpasiaeHuto noaroroBke 15.03.02 TexHomornueckre MaIimHbl 1 000pPYyI0BaHUE
JUTSI TIOJJOTBOPHOM pa0bOThI HA MPOMBIIUICHHBIX TPEANPUITHSX, B HAYYHBIX, KOHCTPYKTOPCKHUX U
MIPOCKTHBIX OPraHU3AIHIX

2 MecTo THCHHUIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30BaTe/IbHOI MporpaMMsl

JucuuiuinHa MalmHOCTpOUTENbHBIE MaTepuaabl BXOIUT B O00s3aTEIbHYK 4YacTb
y4eOHOro I1aHa 00pa30BaTeIbHON IPOrPaMMBbI.

Jns  W3ydeHWs  JUCLUIUIMHBIL  HEOOXOOUMbI  3HaHUS  (YMEHMs,  BIJIAJICHUsA),
c(OpMHUPOBAHHBIC B PE3YIIbTATE U3YUCHHSI JUCITUTUTUH/ IPAKTUK:

Xumus

®dusuka

ConpoTuBieHHEe MaTEpHUaJIOB

MopennpoBaHre B MAIIKHOCTPOCHUH

BBenenue B HanpaBieHue

3HaHus (YMEHHUs, BIaJIeHHs), IOJIYYEeHHbIE MIPU U3YYEHUHU AAHHOW TUCLUIUIMHBI OyayT
HEOOXOAUMBI JUIsl U3yYCHUS TUCIUTLTH/TIPAKTHK:

MopennpoBaHre B MAIIKHOCTPOCHUH

JleTanu MalluH

Mexanuueckoe 000py10BaHNE METATYPIrUUYE€CKUX 3aBO/IOB

TexHoOrnuecKne JIMHUU U KOMILJIEKCHl METAJTYPTHUECKUX LIEXOB

TexHoOrUsg KOHCTPYKLMOHHBIX MAaTe€pHalIOB

I'unponpuBo ¥ TUIPO-, THEBMOABTOMATHKA METAJUTYPrU4e€CKOro MPOM3BOACTBA

Mertannypruueckue nogbeMHO-TPAHCIIOPTHBIE MAILIHBI

[IpoekTupoBaHue CUCTEM THIPO- U THEBMOIIPUBO/IA

MoHTax, SKCIITyaTalus 1 pEMOHT METAJUTYPrHYeCKUX MaIIMH U 000py10BaHuUs

OCHOBBI IPOEKTUPOBAHUS

[IpoexTnpoBaHuE METAIIIOKOHCTPYKIIMH

OCHOBBI B3aIM0O3aMEHSIEMOCTH

PeBepcuBHBIN MHKUHUPUHT

3 Komnerenuun odyuarouierocs, popMupyemMbie B pe3yJibTaTe 0CBOEHUS

AUCHHUILUIMHBI (MOYJI5) ¥ IJIAHUPYEMBbIe Pe3yIbTAThI 00y4YeHH s

B pesynbTare ocBOE€HUS AMCUUIUIMHBI (MOIyss) «MalIMHOCTPOUTENbHBIE MaTepUaIbI»
oOydJaronuiics 10mKeH 00J1a1aTh CICYIOIIMMU KOMIIETECHITUSIMH:

KO,}I HHJIUKaTopa I/IH)II/IKaTOp JOCTHIXXCHUA KOMIIETCHIITN N

OIIK-1 Cnocoben MNPUMCHATH C€CTCCTBCHHOHAYYHBLIC U O6IJ_I€I/IH)KCHepHBIe 3HaHHA, MCTO/bI
MATEMATHYCCKOI'O aHaJIn3a U MOJACJIIMPOBAHNS B HpOd)eCCHOHaHBHOﬁ JCATCIIBHOCTH,

OIlIK-1.1 Pemaer crangaptHeie mpodeccuoHanbHBIE 3aladd ¢ PUMEHEHHEM
00IIeMH)XEHEPHBIX 3HAHUHI
OIlK-1.2 [IpuMeHsieT MeTOABl MOJEIUPOBAHMS M MAaTE€MaTHYECKOro aHaau3a IS

pEIICHUA 3a/1a4 B HpOd)CCCHOHaHBHOﬁ JCATCIIbHOCTH




4. CTpyKTypa, 00b€EM U colepKaHNe TUCHUIINHBI (MOLYJI5)
OO6mIast Tpy1I0EMKOCTh JUCIUIUTMHBI COCTaBisieT 5 3adeTHpx enuuuil 180 akaa. gacoB, B TOM

Yucie:

— KOHTaKTHas padoTa — 76,1 akaj. 4acoB:

— ayJUTOpHas — 72 aKaJ. 4acos;

— BHeaynuTopHas — 4,1 akas. yacos;

— caMOCTOsITeNIbHAs paboTa — 68,2 akaJl. 4acos;

— B hopMe MpakTuIecKoi moarotopku — 0 akaj. gac;
— MMOATOTOBKA K 3K3aMeHy — 35,7 akaj. yac

<DopMa aTTeCTalluu - 3K3aMCEH

AynutopHast ) s
o | vomraxTHAs pabora E 3 dopma TeKyIIEro
=
= B aKaJl. 4acax (5 Bug KOHTPOJIS
Paznen/ Tema 3 (B axaz. acax) E B . P Kon
S 8 © | caMOCTOsTeNbHOI |  ycrieBaeMOCTH U
JIACIMTUTHHBI . [ . | KoMIIeTeHINH
O 2 £ paboThI MIPOMEKYTOUHOH
na0. | mpakr. | Q3
Tlex. Z'g aTTecTaluu
3aH. 3aH. | &
1. MarepuainoBe/icHue
IIpopaboTka
TEOPETHYECKOTO | — YCTHBIN OMpoc
1.1 MarepuanoBeieHue (JIEKITHOHHOTO) (cobecenoBanue) OTK-1.1
KaK HayKa. Oo6urme 4 8 | marepuana.lzyue — IpoBepKa OITK 1' 2‘
CBEIICHUS O MaTepHaax. HHE WHIUBHUAYaIbHBIX '
JIOTIOJTHUTEITHHOTO 3aIaHui
Marepuana.
CaMocrosTensHoe
u3ydeHune yaeOHon
1 HAY4YHO
JIATEPaTyphI; .
DATYDEL; — YCTHBIA OTIPOC
- Patora ¢ (cobecenoBanue)
1.2 3. Kpucramnmsanus KOMITBIOTEPHBIME OIIK-1.1,
4 2 2 8 — IpoBepKa
pacIiaBoB 00y4aromuMu OIIK-1.2
HWHANBUAYAJIbHBIX
MIpOorpaMMaMmH, N
3amaHui
DJIEKTPOHHBIMU
3 y4eOHHKaAMH,
TpeHaXepaMmHu,
TECTOBBIMHU
CHCTEMaMH.
CamocTosaTenbHOe
n3ydeHune yaeOHon
Y HAy4HO
JIUTEPATYPBI.
Pabora ¢ — YCTHBII onpoc
KOMITbIOTEpHBIME | (cobecemoBanue
1.3 2. CrpoeHue wu 6 2 2 8 o6 a}OHFI)I/IMI/I ( 0 (?BC <a ) OIIK-1.1,
CBOMCTBa MaTepHaioB i pOBep OIlK-1.2
porpaMMaMH, | MHAWBHIYaTbHBIX
3JIEKTPOHHBIMU 3aJlaHUI
y4eOHUKaMHU,
TpeHaXXepaMmH,
TECTOBBIMHU
CHCTEMaMH.




1.4 Hedopmarnus u
paspylieHHe MaTepuaoB.
Mexanndeckue U
(usnyueckue cBoicTBA.

- U3y4YCHHE
y4eOHOI U HaAy4HO
JIUTEPaTyphI;

- Pabora ¢
KOMITBIOTEPHBIMH
00yJarIrMu
MIpOrpaMMaMmH,
AIEKTPOHHBIMU
y4eOHUKaMH,
TPCHAKEPAMH,

TECTOBBIMHU

CHCTEMaMHU.

— YCTHBIH ompoc
(cobecenoBanue)
— IpoBepKa
WH/IUBUYaJIbHBIX
3aJIaHuN

OIIK-1.1,
OIIK-1.2

15 JuarpamMMbl
COCTOSIHHMS, TUIIBI CTPYKTYP
MaTepHaJioB

- U3y4YCHHE
yueOHOI U HaAyYHO
JIUTEPaTyphI;
- Pabora ¢
KOMITBIOTEPHBIMH
00yJarIIMu
HpOrpaMMaM¥,
JNIEKTPOHHBIMHU
y4yeOHUKaMH,
TpeHaXXepaMH,
TECTOBBIMHU
CHCTEMaMH.

— YCTHBIH onpoc
(cobecenoBanue)
— IIpoBepKa
WHIUBUAYaATbHBIX

3aJaHui

OIIK-1.1,
OIIK-1.2

1.6 CmmaBel  CHCTEMBEI

KENe30-yriaepos

2/21

221

- U3y4YCHHE
yueOHOI U HAyYHO
JIUTEPaTyphI;
- Pabora ¢
KOMITBIOTEPHBIMH
00yJarIIMu
nporpaMMam,
SNIEKTPOHHBIMHU
y4eOHUKaMH,
TpeHaxXepaMHu,
TECTOBbBIMU
CHCTEMaMH.

— YCTHBIA OTIPOC
(cobecenoBanue)
— IpoBepKa
I/IHZLI/IBI/IZLyaJ]I)H])IX

3aJaHuN

OIIK-1.1,
OIIK-1.2

1.7 ®a3oBble npeBparieHus
B KENIEe30yTIEePOANUCTHIX
CTTaBax

- U3yuYeHHe
y4eOHOW 1 HAYIHO
JUTEPATYpPbI

- Pabora ¢
KOMITBIOTEPHBIMHU
o0yJarmumMu
IpOorpaMMamH,
AJIEKTPOHHBIMHU
y4eOHUKaMHU,
TpEeHaXXepaMH,
TECTOBBIMHU
cucTeMaMu

— YCTHBII onpoc
(cobecenoBanue)
— MpOBepKa
WH/IMBUTYaJIbHBIX
3aJaHuN

OIIK-1.1,
OIIK-1.2

Uroro no pazneny

32

12/21

12/21

50

2. OcHOBBI

00paboTku

IIPUMCHCHU MaTCpHajloB




- U3y4CHUe
y4eOHOI U HaAy4HO
JIUTEPATYPhI
- PaGora ¢ — YCTHBIH onpoc
2.1 Tepmuueckas u KOMITBIOTEPHBIMH (cc})]6ece OBa}?er)
XHUMHUKO-TEPMHUUECKAS 00yJarIrMu A OIIK-1.1,
. 3 4 6 6 16 — IIpoBepKa
obpaboTrka  crajel U NPOTPaMMAMH, | HBIX OIIK-1.2
CIIaBOB JIIEKTPOHHBIMHU A sa Za[l?mﬁ
y4eOHUKaMH, a
TpeHaXXepaMH,
TECTOBBIMHU
cHCTeMaMHu
HUroro no pazaeny 4 6 6 16
3. Arrectanus
- Pabora ¢
BOMIPOCAMH U
OIIK-1.1
3.1 Dk3amen 3 2,2 TEMaMHU It '
ITOJITOTOBKH K OIIK-1.2
9K3aMEHY
Uroro no pazneny 2,2
HUroro 3a cemecTp 36 | 1821 | 18/21 | 68,2 SK3aMeH
Wroro no aucuurinae 36 | 1821 | 18/2U | 68,2 9K3aMeH

5 QOo0pa3oBaTe/ibHbIe TEXHOJOTHU

IIpumensttoTCs TpaAULMOHHAS U MOAYJIBHO-KOMIIETEHTHOCTHASL TEXHOJIOTHU.

Jlekumu MpOXOAAT KaK B TPATUIIMOHHOHN (hopMme, Tak U B (opMe JIEKIUH-KOHCYIbTAllUH,
I/Ie TEOPETUUECKUN MaTepUall 3apaHee BBIIAETCS CTYyIEHTaM JUIsl CaMOCTOSTENIBHOIO U3y4YEHUS,
JUIsL TIOATOTOBKM BOINPOCOB JIEKTOPY, TakWM oOOpa3oM, JIEKIHsS MPOXOIUT IO THUILY
BOIIPOCBI-OTBETHI - AMCKycCHsA. JIEKIIMM YHUTAIOTCSI C HCIOJIb30BAHUEM MYJIbTHUMEIUHHOTO
000py/10BaHus, IPE3EHTAIMOHHBIX MaTEpUAIOB.

JIeKIIMOHHBIN MaTepuan 3aKperuiieTcss B XoJie J1JabopaTOpHBIX paboT, Ha KOTOPBIX
BBIMIOJHAIOTCS TPYIIOBBIE WIM WHIAUBUAYAIbHbIE 3aJaHUsl IO mpoljaeHHoW Teme. [Ipu
NPOBEIEHUH JIAOOPATOPHBIX 3aHATHHA HUCHOJB3YETCS METOJA KOHTEKCTHOro OOy4eHMsl, KOTOPBII
MO3BOJIIET YCBOUTH MaTepuaj MyTeM BBISIBICHUS CBSA3€H MEXJy KOHKPETHBIM 3HAHHEM U €ro
IIPUMEHEHHUEM.

[Ipu BbIMOIHEHMM J1a0OPATOPHBIX PabOT HCHOJB3YETCS] TEXHOJIOTHSI KOJJIEKTUBHOIO
B3aUMOJICHCTBUA. 3aHATUS MPOBOJATCS B BHJIE JTaOOPATOPHOTO aHANINM3a U SKCHEPUMEHTA, IpU
TOM CTYAEHTHI pabOTAalOT COBMECTHO C IMOCIEIYIOIIMM TPYIIOBBIM aHAIW30M IOIYYEHHBIX
pe3ynpraToB. Hampumep, CTpyKTypy CILIaBOB ONpEAENSAET KaXAbId CTYACHT INPU HU3Yy4YEHUH
AKCIIEPUMEHTAJIbHBIX 00pa3lioB, a aHajlu3 TOJYyYEHHBIX pEe3yJbTaTOB M0 €JUHUYHBIM
IIOKA3aTesIM, BBIIIOJTHEHHBIX OTJEJIBHBIMU CTYEHTaMH, IPOBOJAUTCS TPYIIIOBBIM METOAOM.

B yuebGHOM mpoliecce UCIONb3YyIOTCS aKTUBHBIE U MHTEPAKTUBHbBIE (JOPMBI TPOBEICHUS
3aHATUH (KOMIIBIOTEPHbIE CHUMYIALMHU, pa300p KOHKPETHBIX CHUTyalluid) B COYETaHUH C
BHEAYJIUTOPHON PabOTON C 1enbi0 (GOPMUPOBAHUS U PA3BUTHS MPO(PECCHOHATBLHBIX HABBIKOB
o0yJaromuxcs.

CamocrosiTenbHasi paboTa CTYACHTOB CTHUMYJIHPYET CTYAEHTOB K CaMOCTOSITENIBbHOM
npopaboTKe TeM B MpoLiecce HAamMcaHus pedepaTon, BHIIOIHEHNS WHANBUIYAIbHBIX 3aJaHUH, B
MpoLecce MOArOTOBKU K KOHTPOJIbHBIM paboTaM M UTOTOBOM aTTeCTalluH

6 YueOHO-MeTOqUUECKOE 00eciedeH e CAMOCTOSITeJIbHOW PadoThl 00yYaIIMXCSl
[Ipencrasneno B mpunoxxkenuu 1.

7 OneHOYHBIE CPeACTBA AJIsl IPOBeICHHS POMEKYTOYHOM aTTeCTAMHI
[IpencraBieHbl B IPUIIOKEHUH 2.



8 YueOHo-MeTOAMYeCcKOEe H HH(POPMALIMOHHOE 0O0ecneyeHue TUCIUIIUHBI (MOTYJIs1)

a) OcHoBHas TUTEpaTypa:

1. F'anumos, D.P. CoBpeMeHHbBIE KOHCTPYKIIHOHHBIC MaTEPHAJIbI JJI1 MAIIHHOCTPOCHHS
y4yeOHoe mocooue / D.P. T'anmumos, A.JI. AonymmuH. — 3-e u3a., crep. — Cankr-IlerepOypr :
Jlanb, 2020. — 268 c. — ISBN 978-5-8114-4864-7. — Tekcr : snektpoHHbiii // Jlanp :
3JIEKTPOHHO-OMOMmoreunass cucrema. — URL: https://e.lanbook.com/book/126707  (mata
obpamienns: 10.03.2020). — Pexxum gocTyIa: Aj1s aBTOPHU3. IOJIb30BATENIEH.

2. MetamioBenenue : yueOnuk : B 2 Tomax / .M. HoBukos, B.C. 3onotopesckuii, B.K.
[Toptroii, H.A. beno. — 2-e¢ u3n. — Mocksa : MUCHUC, [6.1.]. — Tom 1,2 — 2014. — 1020 c.
— ISBN 978-5-87623-191-8. — Tekcr : anekTpoHHbIi // JlaHb : 3J€KTPOHHO-OMOIMOTEUHAS
cucrema. — URL: https://e.lanbook.com/book/69779 (mara oOpamenus: 10.03.2020). —
Pexwum noctymna: st aBTOpH3. OJIB30BATENECH.

3. Typwmuna, B.FO. MarepuanoBenenue. MexXxaHUYECKHE CBOWMCTBA METAJUIOB.
Tepmudeckas 00padoTka MetaiioB. CrielMaNbHbIe CTaIHM M CIUIaBHI ;| ydeOHOoe mocobue / B.1O.
Typununa ; nox penakuuein C.A. Hukynuna. — Mocksa : MUCHUC, 2013. — 154 ¢. — ISBN
978-5-87623-680-7. — Tekcrt : anekrpoHusbiii // JIaHb : 3IEKTPOHHO-OMOIMOTEYHAS CUCTEMA. —
URL: https://e.lanbook.com/book/47489 (mara o6pawmenus: 10.03.2020). —

PesxuM ntoctyma: uist aBTOPU3. MOJIb30BaTEINEH.

4. 3emckoB, O.II. MarepuanoBenenue : yueOHoe mocobdue / HO.II. 3emckoB. —
Cankr-IlerepOypr : Jlanb, 2019. — 188 c. — ISBN 978-5-8114-3392-6. — Tekcr :
anekTpoHHbi /[ JlaHb . JNeKTpOHHO-OmOimoreunas  cmcrema. —  URL:
https://e.lanbook.com/book/113910 (mata obpamenus: 10.03.2020). — Pexxum moctyma: s
aBTOPU3. I10JIb30BATEIIECH.

0) JlomostHuTEIbHAS JIATEPATYpa:

1. Toptroii, B.K. JledekTsl KpUCTATUIMYECKOTO CTPOCHHUS METAUIOB M METOMABI HX
ananm3a : yueonuk / B.K. ITopthoii, A.. Houkos, U.C. I'omoBun. — Mocksa : MUCHUC, 2015.
— 508 c¢. — ISBN 978-5-87623-856-6. — Tekcr : osnektponnsii // Jlanb
DNIEKTPOHHO-OMOMmoreunass cucrema. — URL: https://e.lanbook.com/book/69739  (mara
obpamienns: 10.03.2020). — Pexxum fgocTyIma: s aBTOPHU3. IOJIb30BATEICH.

2. Bapnamosa, U.A. ®u3nko-XxUMHUYEeCKHE METOJbl aHAIN3a [DIEKTPOHHBIM pecypcl:
yuebHoe anektponHoe m3manue / M.A. Bapnamora, H.JI. Kanyruna, JI.I. Konsga. - ®T'BOY
BIIO «MarnuToropckuii rocy1apcTBeHHbIN TexHudeckuil yHusepcurer um. .M. HocoBay». —
OnexkTpoH. TekcroBble AaH. — Marnutoropck: @I'BOY BIIO «MI'TVY», 2012. — Cucrem.
tpeboBanusi: Adobe Acrobat Reader. — Pexxum moctyma x pecypcy: http://Ims.magtu.ru . —
3aryaBue ¢ TUTYI. 3KpaHa.- Ne roc. peructparuu 0321102259.

3. IlymaeBa, E.A. MarepuaiioBencane. Hemertammmdeckue W KOMIO3UIIMOHHBIC
marepuanbl. Kypc nekuuii : yueoHoe mocodue / E.A. IllyBaesa, A.C. ITepmuHoB. — Mockaa :
MUCHUC, 2013. — 77 c. — ISBN 978-5-87623-686-9. — Tekct : snekrponnsiii // Jlaup :
AJIEKTPOHHO-OMOMMoreunass cucrema. — URL: https://e.lanbook.com/book/47490  (nmata
obpamienns: 10.03.2020). — Pexxum gocTyIma: a1 aBTOPHU3. OJIB30BATENEH.

4. lyBapos, B.b. TexHOnOrus KOHCTPYKIIMOHHBIX MaTepualioB : yaeoHoe mocobue / B.b.
Hysapos, T.B. Xwmenenko. — Kemeposo : Ky3['TY umenu T.®. I'opbauesa, 2012. — 115 ¢c. —
Tekcr : onekrponsbnid // Jlanb : dnekTpoHHO-OMONMoOTeuHas cuctema. — URL:
https://e.lanbook.com/book/69423 (mata ob6pamienus: 10.03.2020). — Pexxum goctyma: s
aBTOPH3. MOJIb30BATEIIEH.

B) MeTonuyeckue ykazaHus:


https://e.lanbook.com/book/126707
https://e.lanbook.com/book/69779
https://e.lanbook.com/book/47489
https://e.lanbook.com/book/113910
https://e.lanbook.com/book/69739
http://lms.magtu.ru/
https://e.lanbook.com/book/47490
https://e.lanbook.com/book/69423

Anekcee, [I'.B.  BupryanbHblii  51a0OpaTopHBIA  HPaKTUKyM IO  Kypcy
«MartepuanoseneHuey . yaeoHoe mocoowue / I'.B. Anekcees, .W. Bpuaenko, C.A. BomorkanuHa.
— Camnkr-IlerepOypr : Jlanp, 2013. — 208 c. — ISBN 978-5-8114-1516-8. — Tekcr
snektpouusi  // JlaHb : JJICKTPOHHO-OMOJIMOTEYHAsT ~ cUCTeMa.  — URL:
https://e.lanbook.com/book/38834 (mata ob6pamienus: 10.03.2020). — Pexxum goctyna: s
aBTOPU3. MOJIb30BaTEIICH.

MeTtoauyeckue ykazaHus K 1ab0opaTopHbIM paboTam:

1. Ememommn A.H., KoneBa H.B., Ilerpouenko E.B. M3y4yenue npuHIMIOB paboOTH U
ycTpoiicTBa Metamuiorpadudeckoro Mukpockomna. Marautoropck: ['OY BITO «MI'TVy, 2009. 9
c.

2. CasenbeBa P.H. Marepuanosenenue. JlabopaTtopHblii MPakTUKyM JIJIsl CTYIEHTOB
HarnpasieHus 151000.62 «TexHosorndeckue MamMHbl 1 000pyI0BaHKHe» BceX (HOpM 0OydeHHS.
— Marnutoropck: MI'TY, 2015. - 79 c.

3. Ememomn A.H., KoneBa H.B., [Terpouenxko E.B., Kopaunos B.JI. MakpoctpykTypa
cTany U MeTobl ee onieHku. Marautoropek: 'OY BITIO «MI'TY», 2007. 15 c.

r) [Iporpammuoe o6ecneuenue u UnTepuer-pecypceni:

IIporpammHoe obGecneueHue

Haumenosanue I10 Ne noroBopa CpoK IeHCTBHS JTUIICH3UH
7Zip CcBOOOTHO 0ecCcpoyHO
Adobe Reader CBOOOTHO 0eccpoUHO
DNEeKTPOHHBIE
[IJIAKATHI 110 K-278-11 oT 5eCChOMHO
JUCLUILINHE 15.07.2011 p
"Martepuanosenexue"
DNeKTpPOHHBIE
IIJIAKAThI 110
AUCIHTITMHE K-278-11 or 0OeccpovHO
"TexHOIOTHS 15.07.2011 p
KOHCTPYKIIMOHHBIX
MaTepuajos"
DNeKTPOHHBIE K-227-12 or
TUTAKATHI TI0 KYpCy 11.09.2012 0eccpouHo
"Marepuanosenenue"|”
Bpay?,ep Mozilla CBOOOTHO SeccpouHo
Firefox pPacIpOCTPaHsIEMOE
MS Office 2007 Ne 135 oT 5eCChOMHO
Professional 17.09.2007 P
Adobe Design K-615-11 or
Premium CS 5.5 12 12.2011 06eccpouHo
Academic Edition T
IIpogdeccnonasibubie 0a3bl JAHHBIX 1 HH)OPMALMOHHBbIE CIIPABOYHBIE CHCTEMbI
Hassanue xypca CchUIKa
DJEKTPOHHBIE  pPeCypchl  OMOIHMOTEKH . . " _
MLTY 1. LI Hocosa https://magtu.informsystema.ru/Marc.html?locale=ru
ONeKTpoHHas  0asa  MEPHOMMMCCKHX|, o/ dlib eastview.com/
m3manmii East View Information Services,



https://e.lanbook.com/book/38834
https://magtu.informsystema.ru/Marc.html?locale=ru
https://dlib.eastview.com/

Harmmonanbuasa
unpopmannonHo-ananuTuueckas cucremalURL: https://elibrary.ru/project risc.asp
— Poccuiickuii HHIEKC HAy4HOT'O

ITouckoBas cuctema Axagemus Google

(Google Scholar) URL: https://scholar.google.ru/

Wudopmannonnas cucrtema - EnunHoe

URL: http://window.edu.ru/
OKHO JOCTyIa K HMH(POpMalHOHHBIM

denepanbHOe roCyIapCTBEHHOE
orokeTHoe yupeskaenne «Denepansupiii|URL: http://www1.fips.ru/
HHCTUTYT OPOMBIIIICHHON

9 MaTtepHaJIbHO-TEXHHYECKOE o0ecTeueHrne TUCIUTILIHHBI (MOLYJIs1)

MarepuanbHO-TEXHHUECKOE 00ecrieueHre AUCIUTUINHBI BKITIOUACT:

VY4eOHble ayaUTOpPUM JJs MPOBEACHUS 3aHATUN JIEKIIMOHHOTO THIIA OCHAICHHBIC
MYJIBTUMEANIHbBIE CPEICTBA XPaHEHHUS], TIepejaun U peacTaBienus napopmanun (ayn. 1-402, 1-
404, 1-407a).

VYueOHas ayauTopus TS pOBeieH s JabopaTopHbiX padot (ayxa.1-308, 1-410):

JIaGopaTopHbIe yCTaHOBKH, U3MEPUTEIIbHBIC IPUOOPHI 1 MHCTPYMEHTHI JUISI BBIITOJTHEHHS
71a00paTOPHBIX PaboT:

— YcTaHOBKa 110 MPOBEJICHUIO UCTIBITAHUI HA H3THO.

— V3mMepuTenbHbII HHCTPYMEHT (MUKPOMETP, IITAHTC€HIIUPKYIIb).

— Otpe3Hble, LUTM(POBATILHBIE U TOJUPOBAIbHBIE KPYTH.

— O0GopynoBaHue i TpaBiaeHUs HUM(oB

— Muxpockorsl ontuaeckue MUM-6, MUM-7.

— Komnekuuu MHKpoO- ¥ MakpouuiugoB YIrIIEPOIUCTHIX W JIETUPOBAHHBIX CTajeil u
CIJIaBOB, aJIbOOMBI MUKPOCTPYKTYP.

— MamuHbl yHUBEpcaibHbIE HCTIBITATENbHBIE HA PACTSKEHHE, CKaTHe, CKPyUHBaHUE.

— [Ipubops! 11t u3MepeHust TBepaocTH o merogam bpunens, Poksenna u Bukkepca.

— Mukpotsepromep.

— EMKOCTH JUTS J)KUIKHX OXJTaKIAIONINX CPEI.

— Ileun TepMuyeckue (KamMepHble, TpyOUaThle M€UH ), COISTHbIC BaHHBI.

VYdeOHblE ayAWTOPUHM JUIS TIPOBEACHUS NPAKTUYECKUX 3aHITHH, TPYNIOBBIX H
UH/IMBUYaJIbHBIX KOHCYJIbTAIMH, TEKYIEro KOHTPOJIS M MPOMEXYyTOUHOH arTtectanuu Jlocka,
MYJIbTHMEINHHBIA IPOEKTOp, SKpaH (ayxa. 1-402, 1- 404, 1-407a)

ITomerienus 11 caMmocTosTeNnbHON paboThl 00yyaromuxcs IlepcoHanbHble KOMITBIOTEPHI
¢ makerom MS Office, BbIXOIOM B HHTEPHET M C JOCTYIIOM B DICKTPOHHYIO
UH(POPMaLMOHHYI0-00pa30BaTeIbHYIO cpely yHuBepcuTeTa (aya. 1-407a)

[Tomemienne Ui  XpaHeHHs] W TPOPMIAKTHYIECKOTO OOCIYKMBaHHUS  y4eOHOTO
o0opynoBanust Crenaxku A XpaHeHUs! y4eOHO-HarsIHBIX TOCOOUi 1 yueOHO-METOINUECKOi
nokymenraiuu (ayna.1-308, 1-410).


https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://window.edu.ru/
http://www1.fips.ru/

6 YueOHO-MeTOaUYECKOoe ol0ecrmeyeHue CaMOCTOATEAbHONH PadoThI

Ipuioxkenne 1

0O0yUaroImuXcA

ITo nucuuiummae «MamMHOCTPOUTENBHBIE MaTEPUAIbD) IIPELYCMOTPEHA ayAUTOPHAS U
BHEayJAUTOPHAs CaMOCTOsITeNIbHAs paboTa 00yJaromuxcs.

AynutopHas caMOCTOSITENIbHAs paboTa CTYI€HTOB IPEAIIOIAraeT PelIEeHUE KOHTPOJIbHBIX 3a7a4

Ha NPaKTHYCCKUX 3aHATHUAX U BBIIIOJTHCHHUE na6opaToprlx pa60T.

Bua camocrosiTeILHOM

Pazgen/Tema
JUCIUILINHBI padoThbI
1. [TpopaboTka TeopeTHuecKoro (JIEKIMOHHOTO) MaTepuaina. M3yueHue
MarepuanoBeieHUE |JOMOJHUTEIBHOTO MaTepraia.
kak Hayka. OOmiue
CBEICHHUS 0
MaTepHaax.
2.Ctpoenue u [IpopaboTka TeopeTnueckoro (JEKIHMOHHOr0) Marepuana. M3ydenume
CBOICTBA JIOTIOJTHUTEIILHOTO MaTepHaia.
MaTepHuaoB [IpopaboTka METOIMYECKHX YyKa3aHWM K Ja0OpaTOpPHBIM padoTam,

COCTaBJICHUE KOHCIIEKTa, IOJrOTOBKA OTBETOB IO KOHTPOJBHBIM
BOIIPOCAM.

3. Kpucrammmzanus
pacriaBoB

[TpopaboTka TeopeTHueckoro (JIGKIIMOHHOTO) Martepuana. M3yueHue
JIOTIOTHUTEIBHOTO MaTepuasa.

[TpopaboTka METOOMUECKUX YKa3aHWH K J1abopaTOpHBIM paboTam,
COCTaBJIEHHME KOHCIIEKTa, ITOJATOTOBKA OTBETOB 110 KOHTPOJIbHBIM
BOIIPOCAM.

4. Jledopmauus u

[TpopaboTka TeopeTHueckoro (JIEKIMOHHOIro) MaTtepuana. M3yuenue

paspyIieHue JIOTIOJIHUTEIILHOTO MaTepHaa.
MaTepHaoB. [TpopaboTka METOAMYECKUX YKa3aHUW K Ja0OpaTopHBIM paboTawm,
MeX&HH‘IeCKI/IC N |COCTAaBJICHUE KOHCIICKTA, IIOAIOTOBKa OTBCETOB IIO KOHTpOJ’IBHI)IM
buznueckue BOIIPOCAM.

CBOMCTBA.

5. Huarpammsl | [IpopaboTka TeopeTHueckoro (JIEKIMOHHOTO) MaTepuaina. M3yueHue
COCTOsAHUA, THUIIBI | JOIIOJIHUTCIIBHOT'O MaTepHana.

CTPYKTYp [TpopaboTka METOAMYECKUX YKa3aHUW K JabOpaTopHBIM paboTawm,
MaTepI/IaJ'IOB COCTaBJICHHUE KOHCIIEKTA, IIOAIOTOBKAa OTBETOB IIO KOHTpOJ’II)HI)IM

BOIIPOCaM.

6. CrutaBbl CUCTEMBI
JKeJe30-yriepoa

[IpopaboTka TeopeTnueckoro (JEKIMOHHOTO) Marepuana. M3ydenume
JIOTIOJTHUTEIBHOTO MaTepuaia.

[TpopaboTka METOAMYECKHUX YKa3aHUW K JabopaTOpHBIM paboTawm,
COCTaBJICHHE KOHCIEKTa, IOJArOTOBKA OTBETOB 110 KOHTPOJIBHBIM
BOIIPOCAM.

MMPCBPALICHU A B

7. Yrmepoaucras |[IpopaboTka TeopeTHdeckoro (JIEKIIMOHHOTO) Marepuana. M3ydeHue

CTallb JIOTIOJTHUTEIIFHOTO MaTepHaa.
[TpopaboTka METOAMYECKUX YKa3aHUW K JabOpaTopHBIM paboTawm,
COCTaBJICHUE KOHCIIEKTa, ITOJTOTOBKA OTBETOB 110 KOHTPOJIBHBIM
BOIIPOCaM.

8. dazoBeie|[IpopaboTka TeopeTnyeckoro (JEKIMOHHOTO) Marepuana. M3ydenue

JOIMOJIHUTCIIBHOI'O MaTcpuajia.




KEJIe30yTICPOTUCT
bIX CIlJIaBax

[IpopaboTka METOMMYECKHX YyKa3aHWK K Ja0OpaTOpPHBIM paboTam,
COCTAaBJICHHUC KOHCIICKTA, IIOATOTOBKA OTBCTOB II0 KOHTPOJIBHBIM
BOIIPOCAM.

9. Tepmuueckas u
XUMHUKO-TEPMHUYECK
ast obpaboTka
CTaJiel U CIIaBOB

ITpopaGoTka TeopeTHuecKkoro (JIEKIIMOHHOr0) MaTtepuana. M3yueHue
JONOJHUTEILHOTO MaTepHana.

[IpopaboTka METOAMYECKUX YyKa3aHUH K J1a0opaTopHbIM pabortam,
COCTaBJICHHE KOHCIIEKTa, IIOATOTOBKA OTBETOB IO KOHTPOJBHBIM
BOIIPOCAM.

10. Crpykrypa,
CBOICTBA u
MIPUMEHEHUE
JIETUPOBAHHBIX
craeu

[IpopaboTka TeopeTHuecKoro (JIEKIMOHHOTO) MaTepuaina. M3yueHue
JIOTIOJTHUTEIBHOTO MaTepuaa.

[IpopaboTka METOAMYECKHUX YKa3aHUW K JabOpaTopHBIM paboTawm,
COCTaBJICHME KOHCIIEKTa, TIOJrOTOBKA OTBETOB IO KOHTPOJIbHBIM
BOIIPOCaM.

11. CrutaBbl
LIBETHBIX METAJUIOB

ITpopaGoTka TeopeTHueckoro (JIEKIIMOHHOr0) MaTrepuana. M3yueHue
JONOJTHUTEIILHOTO MaTepHania.

ITpopaboTka METOAMYECKHMX YKa3aHUH K J1IabOpaTOpHBIM padoTawm,
COCTaBJICHHE KOHCIIEKTa, IIOATOTOBKA OTBETOB IO KOHTPOJBHBIM
BOIIPOCAM.

12.  IlopomikoBbie,
KOMIIO3UITOHHEIE,
aMmopdHbIe
MaTepUabl

[TpopaboTka TeopeTHuecKoro (JIEKIMOHHOTO) MaTepuaina. M3yueHue
JIOTIOJTHUTEIBHOTO MaTepuasa.

[TpopaboTka METOAMYECKHUX YKa3aHUW K Ja0OpaTopHBIM paboTawm,
COCTaBJICHME KOHCIIEKTa, TOJrOTOBKA OTBETOB IO KOHTPOJIHHBIM
BOIIPOCaM.

13.
Hewmerannuueckue
MaTepHuaIbl

[IpopaboTka TeopeTuueckoro (JEKIHMOHHOTO) Marepuana. M3ydenue
JIOTIOJTHUTEIILHOTO MaTepHaa.

14.
TEXHOJIOTHH
MaTepHaJoB

OCHOBBI

[TpopaboTka TeopeTHueckoro (JIEKIMOHHOIo) MaTepuana. M3yuenue
JIOTIOJIHUTEIBHOIO MaTepHaa.

Bonpocs! 1J1s1 IOATOTOBKU K KOHTPOJIbHOM padoTe

NoakowhE

Uto u3yuaer maTepuaioBeieHue?

YeM oTMYarOTCSA KpUCTATMYECKUE Teda OT aMOP(HBIX Tes?

UeM oTiIMYaIOTCS KPUBBIE OXJIAXKIEHUS KPUCTAJUIMYECKOT0 U aMop(dHoro Tena?
Kakue marepuasnsl Ha3pIBalOT KPUCTAITMUECKUMU?

B yem 0co0eHHOCTh CTPOEHUS! KPUCTAJUIMYECKUX MAaTepHaioB?

Kakue marepuasnsl Ha3bIBalOT aMOpHHBIMU?

YeM 00BSICHSETCS 3aKOHOMEPHOE YIOPSIIOUEHHOE PaCIIOI0KEHNE aTOMOB B

KPUCTAJIIMYECKON peleTKe?

© ®

10.
11.

Urto Takoe OMKHUNA U JaTbHUN TTOPSTIOK?

Kakoii mops1ok xapakTepeH JUIsl )KUAKOCTeH: OMVMKHUN MU TaNbHUN?

Kakoli mopsok xapakTepeH AJisi KpUCTAIIOB: OMMKHUMN WK JalIbHUMN?

OOBsCHUTE NOHATHUS: KpUCTAJUIMYECKas peleTka, Kpuctauorpaduyeckas miocKoCTh,

KpUCTaInIorpadueckoe HalpaBlIeHHUE.

12.
13.
14.
15.
16.
17.

Yro Ha3bpIBaIOT KPUCTAUINYECKON PEIIETKON?

Yro Takoe anemMeHTapHas siuerika? KakuMu mapameTpamMu OHa ONUCHIBAETCS?
Kakue TuIbpl KpucTaNIn4ecKuX peleToK BaM U3BeCTHBI? OXapakTepu3ynTe nx.
Uem pemerka OLK otnnuaercs ot pemerku ['ITK?

Yo Ha3bpIBAIOT KOOPANHALIMOHHBIM YUCIIOM?

[ToueMy KpHCTaILINYECKUE PEHIETKH METAJUIOB HA3bIBAIOT INIOTHOYIIAKOBAaHHBIMU ?




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,
45.
46.
47.
48.
49.
50.

51

. B uem cymnocts nonumopduszma’?

Yro Takoe mosmmopdHOe peBpaiieHue?

Kakue marepuassl Ha3pIBAIOT MOIUMOP(HHBIMU?

Kene3o B 3aBucuMOCTH OT Temiieparypsl MoxkeT umeTh win OLK, nim I'IK pemetky. Kak
Ha3bIBaeTCs 3TO siBJieHue??

Urto Takoe aHu30Tponus?

KakoBa npuurHa aHM30TpOnuu?

[ToueMy nonuKpUCTANINYECKUE MATEPHAIIBI SIBIISIFOTCS] KBAa3UM30TPOITHBIMH?

[ToueMy MOHOKpPHCTAILIIBI SIBJISIFOTCSI aHU30TPOIIHBIMU MaTepHuagamMu?

[Touemy amopdHbIE Tena ABIASIOTCA UCTUHHO U30TPOITHBIMU?

Kakoli MaTepran Ha3pIBalOT UCTUHHO U30TPOIHBIM, KBAa3UU30TPOITHBIM?

HazoBuTe ocHOBHBIE CBOICTBa MeTaIOB. UeM 0OBSICHIIOTCS 0cOObIe CBOMCTBA METAJIOB?
B yem CyLLHOCTb METaNINYECKON CBA3M.

Kak knaccuuuupyroT HeCOBEpIIEHCTBA KPUCTATNINYECKOTO CTPOCHHUS?
OxapakTtepu3yiite ToueuHble 1e(eKThl KPUCTAIUTMUECKOTO CTPOCHHUS.

Kakue HecoBepiIeHCTBA KPUCTAJUIMYECKOTO CTPOCHUSI Ha3bIBAlOT TOUEUHBIMU U I1OYEMY?
Yto coboii mpencTaBiIsioT TOYeUHbIe 1e(eKThI?

Uro coboif npeacTaBisioT BAKAHCUU U aTOMbI BHEAPEHUA?

Kakyto ponb urpatot Toueunsie JeeKThl B KpUCTANIMYECKUX MaTepuanax?

Kakue HecoBepiIeHCTBA KPUCTAJUIMUECKOTO CTPOSHMSI Ha3bIBAIOT JIMHEHMHBIMU U 110YEMY?
K kakomy THmy 1e(eKTOB OTHOCAT AUCIOKAIIH?

UYro coboii npeaAcTaBisAOT JUCIOKAUU?

Yro Ttakoe muciiokauun? Kakue ObIBAlOT JUCIOKALIUN?

KakoBa poinb aucnokanuii B kpucramiax?

Uto Ha3bIBAIOT IPaHUIIAMU 3€PEH, TPaHULIAMU Cy03epeH?

UeM oTAHYArOTCS TPAaHUIIBI 3€peH U TpaHHIbI cy03epen?

Kakyro posib urparoT rpaHulibl 3€peH B KpUcTaiax?

st yero HEOOXOIMMO UCCIIEIOBATh MaTepUabl?

Yto Ha3pIBatOT TOHKOH cTpyKTypoi? Kak oHa usyuaercs?

Uro Ha3bpIBalOT MUKpOCTpYKTYypoii? Kak oHa usyuaercs?

Yro Ha3pIBarOT MaKpOCTPYKTypoii? Kak oHa nsyqaercsa?

OxapakTepu3yiiTe MakKpOCKOIIMYECKHUE METO/Ibl aHAIN3a METAJIIOB.

JlaiiTe XxapaKTepUCTUKY MUKPOCKOIIMYECKOMY METOly UCCIIEI0BAHUS METAIIIIOB.

JlaiiTe xapaKTepUCTHKY IEKTPOHHO-MUKPOCKOIMYECKUM METOJIaM HCCIIE0BAHUS
METAJIJIOB.

. JlaliTe XapakTepUCTUKY KOJIMYECTBEHHOTO METO0/1a UCCIIEJOBAHUSI METAJIJIOB.



Hpuioxenne 2

OueHovHbIe CPeACTBA MPOBEIEHUA MPOMEKYTOYHOM aTTeCTAMU
a) [lnanupyembie pe3yJbTaThbl 00yUYeHHs U OIEHOYHbIE CPEJACTBA ISl POBEACHUS MPOMEKYTOYHON aTTeCTAlNM:

Koa
KOMMNETHUNM

MHOMKATOP AOCTUMKEHUA KOMMNETEHLNN

OueHo4Hble cpeacTsa

OIIK-1 Cnocoben MNpUMCHATH CCTCCTBCHHOHAYYHBIC U OGH_ICI/IH)KGHepHBIe 3HaHUA, MCTOJAbI MATCMATUYCCKOI'O aHaJIM3a U MOACIIHMPOBAHUA B

npodeccuoHaI

bHOH JACATCIIBHOCTH,

OIIK-1.1

Pemaer cranmapTHBle  TpOod)eCcCHOHATHHBIC
3alayd  C TPUMECHEHHEM OOIIEHHKEHEPHBIX
3HAHUH

TeopemuyecKue sornpocsl

1

~No ok wdN

oo

10

11
12
13
14
15

CTpyKkTypa M cBOWCTBa MaTepuanoB. AMOPGHOE M KPUCTAN/IMHECKOE COCTOAHME
maTtepuana.

MeToapbl U3yvyeHua CTPYKTYPbl MaTepunasos.

Kpucrtannnyeckas peweTka. OCHOBHble TUMbl PELLETOK METaNN0B.
Monumopdusm. MonmmopdHble npespaLLeHmUA.

[edeKTbl KPUCTAaNINYECKOTO CTPOEHMUA.

AHunszoTponuA.

JHepreTMYecKMe YCNOBMA KPUCTaNAM3aumu. BransHME CKOpOCTM oOxnaKaeHua Ha
KpUCTannnsaumio.

MexaHu3m Kpuctanamsauumn. NMapameTpbl KpUCTaNANU3AUMN.

fomoreHHoe  (camonpou3Bo/sibHOe) 06pasoBaHWE  LEHTPOB  KPUCTanamM3aumu.
KpuTtnueckuii sapoapiLu.

leTeporeHHoe (Hecamonpous3BoJsibHOE) 06pa3oBaHME LEHTPOB KpUCTanaM3aumu.
MoauduumposaHue.

JeHapuTHaA KpucTanamsauma.

Kpuctannnueckume 30HbI CANTKA. YCaaKa.

Buabl nMkBaymu.

Buabl gedopmaummn. MexaHusm nnactmyeckon gebopmamu.

Haknen npu nnactmyeckon gedopmauymun. Ponb gucnoKkaumii B ynpoYHEHUH.




Koa
KOMMEeTHLUK

MNHOMKATOP AOCTUMKEHUA KOMMNETEHLNN

OueHo4Hble cpeacTsa

16 PaspyweHne metannos.

17 MexaHuueckue ceoiictBa meTannos.

18 Mexanunueckune xapakTepucTukm, onpegensemble Npu UCMbITAHUM Ha PACTAXKeHMe.
19 Teeppoctb 1 cnocobbi ee onpeaeneHus.

20 MexaHnueckune XapaKTepUCTUKM, OMpeAensieMble NpU AUHAMUYECKMX MCMbITAHUAX
(yaapHan BA3KOCTb, TEMMepaTypa X1aAH0/0MKOCTH).

21 KOHCTPYKTMBHAA NPOYHOCTb.
BupmyanbHsie nabopamopHsie pabomei

Onpegenexune TBepAOCTU

OnpeaeneHne GU3NKO-MeXaHNYECKMX CBOMCTB CNIaBoB

MpoBeaeHWe Tepmmyeckoit 06paboTKu cnnasos

3a0aHus Ha peweHue 300a4 U3 NPogeccuoHasnbHol 06aacmu, KoMaeKcHble 3a0aHUA
Ha onpegeneHune pU3MKO - MeXaHUYECKUX CBOMCTB MaTepManos

Moabop maTepunanos

OIIK-1.2

MpumeHsAeT MeToAbl MOAENNPOBAHUA U
MaTeMaTUYEeCcKOro aHanns3a Ana pelleHns 3agaq B
npodeccMoHanbHOM AeATeNbHOCTU

Buabl gedopmaummn. MexaHusm nnactmyeckon gebopmamu.

Haknen npu nnactmyeckon gedopmaumun. Ponb gucnoKkaumii B ynpoYHEHUMN.
PaspylweHne meTannos.

MexaHu4YecKue CBOMCTBA METa/OoB.

MexaHu4YecKne XxapakTepUCTUKK, Onpeaeniemble NPU UCMbITAHUM HA PACTAXKEHME.
TBepaocTb U cnocobbl ee onpeaeneHus.

~No ok wdN -

MexaHnyeckme XxapaKTepucTuKu, onpepensemole NpU AMHAMUYECKUX MCNbITAHUAX




Koa
KOMMEeTHLUK

MNHOMKATOP AOCTUMKEHUA KOMMNETEHLNN

OueHo4Hble cpeacTsa

O 0o

10
11
12

13

14
15
16
17
18

19

20
21
22

(yoapHana BA3KOCTb, TEMMNEPATYPA X1a4HONOMKOCTH).
KOHCTPYKTUBHAA NPOYHOCTb.

Bonpocskl no gnarpamme coctosaHma Fe — C.

N306pa3nTb NonHyto $hasosByto anarpammy (C ABOMHbLIMU AUHUAMMN)

XapaKTepucTMka KOMNOHEHTOB U $a3 cUCTEMbI

MpeBpalleHnna B cTansax, 6enbix U cepbix YyryHax

OcHOBHble CTPYKTYpbI CTann, 6e10ro 1 ceporo 4yryHos

PaccmoTpeTb Kpuctannmsaumio U GOpmMUMpOBaHME CTPYKTYpbl oboro cnnasa
(TexHnuyeckoro »Kenesa, p[o- , 3a- M 3BTEKTOMAHOM cTanu, [o- , 3a- 7
3BTEKTUYECKOro 6e/10ro YyryHa, Ceporo YyryHa c niactTuH4aTbim rpadmTom)

CBA3b MEK Y CTPYKTYPOI M CBOMCTBAMM CEPbIX YYyTYHOB.
BavsaHMe yrnepoaa v NOCTOAHHbIX MPUMECel Ha CBOMCTBA CTau.

Knaccudukaumsa, MapKUMPOBKA W MPUMEHEHWE  CepbiX YyryHoB  (NUTEWHBIN,
BbICOKOMPOYHbII, KOBKUI, OTOENEHHbIN, aHTUDPUKLMOHHBIN).

Knaccuoukauma, MapKMpOBKa U NPUMEHEHWE YrNepoanCTbiX cTanei (06bIKHOBEHHOrO
KayecTBa, KayeCTBEHHOMN KOHCTPYKLUMOHHOM, MHCTPYMEHTabHOM).

MpeBpalyeHnA Npu Harpese cTanm

PocT 3epHa aycTeHuTa

N3oTepmuyeckunin pacnag nepeoxnaxKAeHHoro aycteH1Ta
N3oTepmuyeckme gruarpammbl pacnaga nepeoxnaxaeHHoro aycTeHuTa

MNpeBpaweHUA nNpu  HeENpepbiIBHOM  OXJAaXAeHWUU CTann. TepMOKUMHaTU4eckue
Anarpammol

BanAaHne nervpylowmx dNeMeHTOB  Ha YCTOVNMBOCTb M KUHETUKY pacnapa
nepeoxnaxa4eHHoro ayCteHmTa

MpeBpalLeHns Npu Harpese (Npw OTMNyCcKe) 3aKasieHHOW CTanun
Knaccudmkaumsa, mapkMpoBKa U NpUMEHEHWE IerMPOBaHHbIX CTasei
Buabl oTXKMra cTanu
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KOMMEeTHLUK

MNHOMKATOP AOCTUMKEHUA KOMMNETEHLNN

OueHo4Hble cpeacTsa

23 3akanka ctanu

24 OTnyck ctanu

25 Xvumuko-Tepmuueckan o6paboTka

26 Tepmo-mexaHuueckan o6paboTKa cTanm

27 OcobeHHOCTM TepMUYECKOi 06paBOTKM IETMPOBAHHbIX CTanei

28 OcHoBHble MeToapbl MOMyYEeHUs 3arOTOBOK W AeTajneil B MaluMHOCTPOEHUM: JIUTHE,
meToabl 06paboTKM meTanI0B AaBAEeHMEM, CBapKa, 06paboTKa pesaHnem

29 OcHoBHble cnnaBbl Ha OCHOBe Meau (BPOH3bI M NaTyHM), WX MapKUPOBKA M
NpMMeHeHMe.

30 OcHoBHble cnnaBbl Ha ocHOBe anlOMUHWA  (Zedopmupyemble, TepMUYECKM
HeynpoYHAEMbIe 1 YIIPOYHSAEMbIE), UX MAapPKMPOBKa U NMPUMEHEHWE.

31 CsoiicTsa 1 NnpMMeHeHMe cnaBoB Ha OCHOBE TUTaHA.

32 Kakue cnnasbl Ha3biBaloT 6ab66uTamu? Kakosb NPUHUMMbI MX co3aaHus. Mpusegute
npumepbl TaKNX CNIaBOB.

33 Kakue maTepuanbl Ha3biBaloT NOPOLIKOBbIE MaTepHabl? Kak 1x nonydator ?
34 Knaccndukauma, cBOICTBA 1 NPUMEHEHME NOPOLLKOBLIX MaTEPUaNOB.
35 Knaccudukaums, cBOICTBa 1 NPUMEHEHNE KOMMO3ULIMOHHBIX MaTepUasios.

36 Kakue matepuanbl HasbiBatoT amopdHbIMM? CBOICTBA M NPUMEHEHWE aMOPHbIX
maTepuanos?

37 K}'IaCCMd)MKaLI,Mﬂ, CBOMCTBA MU NPUMEHEHNE OCHOBHbLIX Trpynn HeMEeTaIJINYECKUX
mMmaTepnanos.

BupmyarnbeHsie nabopamopHsie pabomel
OnpeaeneHune TBepLOCTU

Onpep,eneHme ¢M3MKO-M€X3HM‘-I€CKMX CBOWCTB CMN/JaBoB
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OueHo4Hble cpeacTsa

MNpoBeaeHMe TepMmUYecKko 06paboTKu cnnasos

3adaHus Ha peweHue 3a0ay U3 rpogeccuoHanbHol 0b6aacmu, KOMAEKCHble 3a0aHUA
Ha onpepeneHune p1M3nKo-MmexaHNYECKNUX CBOMCTB MaTepPUasios.

Mopbop maTepranos AAa Pas3NMUHbIX KOHCTPYKLMM U YCAOBUIA SKCNIyaTaLmMK.




6) NopsaaoK NpoBeAeHMA NPOMEKYTOUHOM aTTecTauum, NoKasaTeamn U KpUTepPumn OLLeHUBaAHUA:

MpomeskyToyHana aTTecTauma no gucuunanHe « MaWMHOCTPOUTEIbHbIE MaTepUuanbl» BKAOYaET
TeopeTMyecKkme BOMpoChl, NO3BO/IAIOWME OLEHUTb YPOBEHb YCBOEHWNA 0BYUaIOLWMMUCA 3HAHUI, U
NpaKTUYeCcKne 3aaHunA, BbiABAAOLLNE cTeneHb CHOPMUPOBAHHOCTU YMEHWUI U BNaAeHWUI, NPOBOANTCA B
dopme aKk3ameHa.

DK3ameH no AaHHOﬁ ancuunanHe nposoanTCcAa B YCTHOﬁ d)opme NO 3K3aMeEHAUMOHHbIM 6MﬂeTaM,
Ka)K,EI,bI[;I M3 KOTOPbIX BKAOYAET 2 TeOpeTUYECKMUX BONPOCA U OA4HO NpaKTUYecKoe 3agaHue.

lNMokasatenu n KpUTepmumn oueHNBAHUA IK3aMeHa:

— Ha OUEHKY «oTAnYHOY (5 6annos) — 0byYatoLWMIACA 4EMOHCTPUPYET BbICOKUIA YPOBEHb
chOPMNPOBAHHOCTN KOMMETEHLMIA, BCECTOPOHHEE, CUCTEMATUYECKOE U [TyboKoe 3HaHue yyebHoro
mMmaTepuana, ceoboHO BbINOAHAET NPaKTUYECKME 3a4aHuA, cBOHOAHO OnepupyeT 3HaHMAMM,
YMEeHUNAMMU, NpumeHaeT UxX B CUTyaumnax NOBbILLEHHOM CNOMKHOCTHU.

— Ha OUEHKY «xopowo» (4 6anna) — obyyatowmiica 4EMOHCTPUPYET CPEAHUIM YPOBEHD
CcPOPMMPOBAHHOCTU KOMMETEHLMIA: OCHOBHbIE 3HAHUSA, YMEHUS OCBOEHbI, HO AOMYCKatoTCA
He3HauuTesIbHble OWMNOKKU, HETOYHOCTM, 3aTPYAHEHWUS NPU AHAIMTUYECKUX ONepaumsax, nepeHoce
3HaAHWI U YMEHWI Ha HOBble, HECTAHAAPTHbIE CUTYaLLUM.

— Ha OLEeHKY «yA0BAETBOPUTENIbHOY (3 6anna) — obydatoWmiics 4EMOHCTPUPYET NOPOroBbIf YPOBEHb
CPOPMMPOBAHHOCTU KOMMETEHLMIN: B XO4E KOHTPO/IbHbIX MEPONpPUATUIA AOMNYCKaOTCA OWMOKK,
NPOSABAAETCA OTCYTCTBUE OTAE/bHbIX 3HAHWI, YMEHWNI, HABbIKOB, 06YYalOLWMIACA UCNbITbIBAET
3HauyMTe/IbHblE 3aTPYAHEHMA NPU ONEPUPOBAHNM 3HAHUAMM MU YMEHUAMM NPU UX NEPEHOCE Ha HOBble
CUTyaLuu.

— Ha OLUEHKY KHeyA0BNeTBOPUTENbHOY (2 6anna) — obyyaloWwminca 4emoHCTPUpYeT 3HaHMA He 6onee
20% TeopeTUYeCcKoro maTepumana, 4ONYCKAET CYLLECTBEHHbIE OIMOKN, HE MOXKET NoKasaTb
WHTENIeKTYa IbHble HaBblKW PelleHUs NPoCTbIX 3a4auy.

— Ha OLEHKY «HeyaoBneTBopUTeNnbHO» (1 6ann) — obyyatoWwmincs He MOXKET NOKa3aTb 3HAHMA Ha YPOBHE
BOCNpOM3BeAeHUA N 06BACHEHUA MHPOPMALMKN, HE MOXKET NMOKa3aTb UHTENNEKTYaIbHbIE HABbIKM
pelueHna NPOCTbIX 3a4au.









