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PABOYAS ITIPOT'PAMMA JUCLHHUIIIMHBI (MOYJIST)

MATEPHA/TbI OTPACITH

HanpasneHue noAroToBkH (CreLunanbHOCTh)
27.03.01 CranpapTu3auus U METPOJIOTUsl

HanpasnenHocTs (npoduib/cnennansaius) nporpamMmmal
CraHiapTH3aLus, MEHEDKMEHT U KOHTPOJIb KauecTBa

VpogseHb Bbiciuero oopa3opaHus - 6akanaBpuat

®opma o6yueHus
3a04Has

WHcTutyT/ dakynbTeT  MHCTUTYT METATypriH, MalIMHOCTPOGHHSA M MaTepraioobpaboTky
Kadenpa JIMTeMHBIX MPOLIECCOB U MAaTEPHAJIOBEICHUS

Kypc 3

MarnuToropck -
2025 ron,



Pabouyas nporpamma coctaBieHa Ha ocHoBe @I'OC BO - 6akanaBpuaT rno HanpaBleHHUIO
noarotoBku 27.03.01 Cranpaptusauus u merposiorus (mpuka3 MwunHoOpHayku Poccun ot
07.08.2020 r. Ne 901) :

PaGouyas mporpamma paccMoTpeHa W ojo0peHa Ha 3acefaHuu Kadezapsl JIuTeiHsIX

TMPOLIECCOB U MaTepHaIOBEICHHUA
23.01.2025, npotokoa Ne 6 %
3aB. kapeapoit __ H.A. ®eokTucros

Pa6ouas nporpamma ono6peHa Meroauueckoit komuccueit UMMuM

04.02.2025 r. nporokon Ne 4 M
[pencenaresis f _A.C. CaBuHOB

CornacoBaHo:
3as. kadeapoit TexHoNOrMH, cepTUUKALMK U CEpBHCA aBTOMOOHIEH

M U.10. Me3un
/4

Pa6ouas nporpamMma coctaBiieHa:
npodeccop kadeaps! JINTuM, a-p TexH. HayK / A.H. Ememoluun
PeneHnsenr:

noueHT kapeapsl MUTOJIuM, kaHA. TEXH. HAayK M.A. lllekiueeB



JIner akTyanusanuu padoyeil nporpaMmsl

Pabouas mporpamma nepecMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2026 - 2027
yueOHOM Toj1y Ha 3acefannu Kageapsl JIMTEHHBIX MPOIIECCOB U MAaTEPHUATIOBEICHUS

[Iporokonm ot 20 . Ne

3aB. kadenpoii H.A. ®eokTucron

PaGouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2027 - 2028
yueOHOM rojy Ha 3aceqanuu Kadeapsl JIUTEHHBIX MTPOIICCCOB U MATEPHAIOBEICHHSI

[Iporokonm ot 20 . Ne

3aB. kadenpoii H.A. ®eokTucron

PaGouas mporpamma nepecmMoTpeHa, o0cyxieHa u ogoopena s peanusanuu B 2028 - 2029
y4eOHOM rojy Ha 3aceqanuu Kadeapsl JIUTEHHBIX TPOIIECCOB U MAaTEPHAIIOBEICHHSI

[Iporokon ot 20 . Ne

3aB. kadenpoit H.A. ®eoKTHCTOB

PaGouas nmporpamma nepecmMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2029 - 2030
y4eOHOM TroJ1y Ha 3acefanuu Kapeapsl JIMTEHHBIX IPOIIECCOB U MAaTEPUATIOBEICHHSI

IIporokom or 20 . Ne
3aB. kadeapoii H.A. ®eoktuctoB

Pabouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2030 - 2031
yueOHOM rojly Ha 3aceqaHuu Kadeapsl JIMTEHHBIX MPOIECCOB U MAaTEPUAIOBEICHUS

[Iporokom ot 20 . Ne

3aB. xadenpoii H.A. ®eoxTucron




1 Leau ocBOeHMS TUCHUNIIMHBI (MOIYJIA)

[TpuoOperenue cTyAeHTaMU TEOPETUUECKUX 3HAHUN O 3aKOHOMEPHOCTSIX,
OTIpEEISIONIUX CBONCTBA MAaTEPHAIOB, MPAKTUYECKUX HABBIKOB KOHTPOJIS U
MIPOTrHO3UPOBAHUS CBOMCTB U MOBEJICHUSI MATEPUAIIOB B PA3IMYHBIX YCIOBUIX UX 00pabOTKU
1 3KcIutyaTanuu. opMupoOBaHUE TOTOBHOCTH NPUMEHSATH GyHIaMEHTabHbIE
MaTeMaTHYeCKHe, ECTECTBEHHOHAYYHbIE U O0IIEUHKEHEPHbIE 3HAaHUS B PO ECCHOHATBHON
NEeSTeIbHOCTH U Y4acTHs B pa3pabOTKe TEXHOJIOTHUECKUX MPOIECCOB MTPOU3BOJICTBA U
00pabOTKH MOKPBITHI, MaTEepUaIOB U U3JIEIHIA U3 HUX, CHCTEM YIIPaBJICHUS
TEXHOJIOTUYECKUMH TpolieccaMu; 3aKperyIeHre ClI0COOHOCTH UCTOIb30BaTh B
HCCIIEIOBAHMIX U pacyeTax 3HaHUS O METOJ/Iax MCCIeI0BaHus, aHAIN3a, JUarHOCTUKH U
MOJIETTMPOBAHUS CBOMCTB BEILIECTB (MaTEepHAOB), ((U3MUECKUX M XUMUYECKHUX ITpoleccax,
MIPOTEKAIOIIMX B MaTepHaiaX MpU UX MOTy4yeHUH, 00paboTke, MoIu(UKAIIMY U TPUMEHEHUS
3HaHUN 00 OCHOBHBIX THIAaX COBPEMEHHBIX HEOPIraHUYECKUX U OPraHMYeCKUX MaTepUaloB,
MIPUHIIMIIAX BHIOOpA MaTepUAIOB Ui 3a/IaHHBIX YCIOBHM SKCILTyaTalluu C Y4€TOM
TpeOOBaHUIN TEXHOJIOTUYHOCTH, SKOHOMHUYHOCTH, HA/IKHOCTU U JOJITOBEYHOCTH,
9KOJIOTMYECKUX MOCIEICTBUN UX IPUMEHEHHUS MIPH MPOSKTUPOBAHUH BBICOKOTEXHOIOTUYHBIX
MIPOLIECCOB.

2 MecTo AUCHMILIMHBI (MOAYJIs1) B CTPYKTYpe 00pa30BaTe/ibHOI NPOrpaMMbl

Jucuurummaa MaTtepuaibl OTpacii BXOAUT B 00s3aTEIbHYIO YaCTh YI€OHOTO IUIaHa
00pa3oBaTeNbHON MPOTPAMMBI.

Jis n3y4eHus JUCUUTUTMHBI HEOOXO0IMMBI 3HAHUS (YMEHUS, BIIaICHUS),
c(OpMHPOBAHHBIE B Pe3yJIbTAaTe U3YUYEHUs TUCLMILUIMH/ IPAKTUK:

®dusuka

Xumust

BBenenue B orpacib

3HaHus (YMEHUs, BIa/IeHUs ), IOTYYECHHbIE IPY U3yYEHUU JaHHOM UCIUIUINHBI
OyayT HEOOXOAUMBI JJIsl U3YUYEHHUS JUCIUILINH/TIPAKTHK:

Teopernueckne 0OCHOBBI (POPMUPOBAHUS KaueCTBa U UCTIBITAHUS METAIONPOYKIIUU

YnpasneHne Ka4eCTBOM

TexHonorus Npou3BOICTBA METAJUIONPOAYKIINH

Opranu3zaiys 1 TEXHOJIOTHUS KOHTPOJISI KauecTBa

[TonroroBka K mpoueaype 3aluThl ¥ MPoLeypa 3alIUThl BBITYCKHOM
KBaJIN(DUKAIIMOHHOM paboThI

3 Komnerenuun o0y4aromerocsi, popmupyemMbie B pe3yJibTaTe 0CBOCHUS

AUCHHUILNIMHBI (MOLYJIsS1) M IJIAHMPYEMble pe3yJIbTAaThl 00y4eHHs

B pe3ynbraTe ocBOGHUS TUCHMITIMHBI (MO ) «MaTepualibl OTpacin
o0yyaromuiics 10JKeH o0s1afaTh CIEAYIOIMMI KOMIIETEHIMSMU:

KO,}I HHAUKaTopa I/IH}II/IKaTOP JOCTHXKEHUS KOMIICTCHIINU

OIIK-2 CniocobeH hopmynupoBath 3a1a4i MpOoPeCCHOHATHHON ASSITENFHOCTA HA OCHOBE
3HAHUN TPOMUIBHBIX pa3eNOB MATEMAaTHUECKUX M €CTECTBEHHOHAYUHBIX AUCIUILTUH

OIlK-2.1 BrImmotHsET MOCTaHOBKY 3a/1a4 B (POpMaTM30BaHHOM BHJI€ HA OCHOBE
3HaHUU TPOQUIBHBIX Pa3eIoB MaTEMaTUYECKUX U
€CTECTBEHHOHAYYHBIX JUCLHUILIMH B 00JIaCTH MPOQpecCHOHANbHON
JeSITEIIbBHOCTH

OIlK-2.2 Bribupaer maremMaTuueckuil anmapat JUIs perieHus popMain30BaHHbIX
3a/1a4 B 00JacTH MPo(PeCcCHOHATILHON e TENhHOCTH




4. CTpykTypa, 00b€M U coaepkaHue TUCUUIIIMHBI (MOXYJIs)

OO6mias TpyA0€MKOCTh AUCIUIUIMHBI COCTABIISIET 4 3a4eTHBIX eauHuI] 144 akaja. yacoB, B TOM

qHCIIe:
— KOHTaKkTHast pabota — 8,7 akaJl. 4acoB:

— ayIuTOpHas — § akaJl. 4acos;

— BHeayauTopHas — 0,7 akaj. 4acos;

— camocTosTenbHas pabora — 131,4 akaj. 4acos;

— B (popme npakTudeckoil moaroroBku — 0 akai. yac;

— MOJTrOTOBKA K 3auéty — 3,9 akaj. yac
®dopma arrecTalyu - 3a4eT

AynutopHast % o
KOHTaKTHas paboTa E z ®dopma Tekyero
S B
B aKa/l. yacax 5] un KOHTPOJIS
Paszen/ Tema 2 (B axan ) =l = y P Kox
> 8 © | camocTosiTenbEHOM | ycmeBaeMOCTH U
JTACIUTUTAHBI 2 [~ . | xommerenyu
O paboThI TIPOMEKYTOYHOMH
na6. | mpaxt. [ €8
Tek. g aTTecTaluu
3aH. 3aH. | O &
1. CtpoeHue u cBO¥CTBa
MaTepHaJoB
1.1 Beenenue.
Kunaccudpukanus
uran IIpopaboTka
MarepuaioB. OCHOBHBIC
N TEOPETHYECKOTO .
CBOWCTBa MaTEepPHAJIOB. YcTHBI 3KCTIpecc-
. (JIEKIIMOHHOTO)
CBs13b MEXIY CTPYKTYPOH H ompoc. OIlK-2.1,
o 3 0,5 1 10 Mmarepuania.
CBOICTBAMH MaTepHaJOB. KonTponpHas OIlK-2.2
MOJIrOTOBKA K
Merto/bI HCCIeOBAHUS . pabora
CTPYKTYpBI. ATOMHO- KOHTPOJLHOH
PYKTYPBI. pabote
KPUCTAIUTMYECKOE CTPOCHUE
METAaJIJIOB.
HWroro no pazaeny 0,5 1 10
2. Kpucranmu3zamnus paciuiaBoB
2.1 TepmoarHAMHUYECKHE
YCIIOBHS KPUCTAIUTH3AIHH. IIpopaboTka
MexaHU3M KpUCTaILTH3AHUN JIEKIIMOHHOTO
METAaJIJIOB. MaTepHana; KonTtponbHas
CaMoIpou3BoJIbHAS U MOJITOTOBKA K pabora
OIIK-2.1,
HECaMOTIPOU3BOJIbHAS 3 0,5 10,4 1ab0paTOPHBIM 3ammra OTIK-2.2
KpHUCTaJUTU3aLHsL. 3aHITHSIM; JTa00paTOPHBIX '
MoaundunupoBaHue. MOATOTOBKA K pabor
HennputHas KOHTPOJIBHON
kpuctammsanusi. CTpoeHue pabore
CIINTKA
Hroro no pazneny 0,5 10,4
3. MexaHuueckue cBoiicTBa 1
nedopmMaliysi MaTeprasoB
ITpopaboTka
3.1 OcHOBHBIE JIEKIIMOHHOTO KontponbHas
MEXaHUYECKHE CBOWCTBA Marepuana; paboTta
OIIK-2.1,
0bopyaoBaHHe IS 3 0,5 1 13 MOJIrOTOBKA K 3amura OITK-2.2
WCTIBITAHUST MEXaHUIECKIX 1ab0PaTOPHBIM Ta00paTOPHBIX '
CBOIICTB. 3aHATHSAM; pabor
MOJIrOTOBKA K




KOHTPOJIBHOM

pabote
3.2 Vopyras u
actTuyeckas aedopmars. IIpopaboTka
Mexanusm aedopmaruu. JIEKITHOHHOTO
M3MeHeHue CTpYKTyphl U Marepuana; KonrponbHas
CBOWCTB MOJITOTOBKA K pabora
OIIK-2.1,
MOJMKPUCTAIITHYECKOTO 3 0,5 16 n1abopaTopHBIM 3amura OTIK-2.2
MeTasua npu aedopmaruu. 3aHATHSIM; 1abopaTopHBIX '
H3meHeHne CTpyKTyphl U MOATOTOBKA K pabot
CBOWCTB IIpH HarpeBe KOHTPOJIbHOM
neOpMUPOBAHHOTO pabote
MeTaluia.
HWroro no pazaeny 1 29
4. dazoBbIe U CTPYKTYpHBIE
NpEeBpaIEeHUS B
JBYXKOMITOHEHTHBIX
METaUTHIECKIX CHCTEMaX
IIpopaboTka
JIEKLIUOHHOTO
4.1 XKenezoyriaeponucrsie MaTepHana;
CIUTaBBI d)oerHpo)f::aHHe HOI[FO”P;OBKa’K Konrponbraz
CTPYKT ; bl fTanIe)ﬁ u 3 1 20 71a00PaTOPHBIM patora OIK-2.1,
PyKiyp patop 3amuTa OIlK-2.2
YYTYHOB B PaBHOBECHOM 3aHATHSIM;
1a00paTOPHBIX
COCTOSIHUH. MOATOTOBKA K
KOHTPOJIBHOU
pabote
Hroro no pazzneny 1 20
5. MapkupoBKa U IpUMEHEHHE
JKEJIe30YTIIEPOUCTHIX CIIABOB
5.1 Knaccuduxanys,
MapKHUPOBKa U IPUMEHEHUE
JKETIe30YTIEPOTUCTBIX
yHIepon IIpopaboTka
CILTABOB
CBs13b MEXIY CTPYKTYPOIl U JIEKIIHOHHOTO
o Y CIDYKIYP MaTepHana; Kontponbnas
CBOMCTBAMH CEPHIX YYT'YHOB.
MOATOTOBKA K pabora
Knaccudukanms, OIIK-2.1,
3 15 1mabopaToOpHEIM 3ammura
MapKHUpOBKa M IPUMEHEHUE OIIK-2.2
3aHATHSIM; 7Ta00paTOPHBIX
CepBIX YYryHOB. BiusHue
. MOATOTOBKA K pabot
yriiepoja v mpumecei Ha .
o o KOHTPOJIBHON
CBOMCTBa CTaJeH. aGote
Knaccuduxkarms, P
MapKUPOBKa H TIPHMEHEHHE
YIJIEPOJUCTBIX CTANEH.
HUroro o pazneny 15
6. Knaccuduxanus, MapKupOBKa,
CBOWCTBA U IPUMEHEHHE
JIETUPOBAHHBIX CTaJIeH
ITpopaboTka
JIEKLIIHOHHOTO
6.1 Koner HMOHHbBIE MaTepHaa;
PYKIL P ’ KonTpomnbhas
craimu. IHCTpyMeHTabHbIE MOATOTOBKA K
pabora
cTanu u crasbl. Ctand u 71a00paTOPHBIM U OIIK-2.1,
3 0,5 22 3ammra
CIIIaBBI C 0COOBIMU MPaKTUYECKUM OIIK-2.2
1a60paTOpHBIX
(I)I/I?:I/I‘-ICCKI/IMI/I n 3aHATHAM, a60T
XMMHAYECKUMH CBONCTBAMU IOATrOTOBKA K p
KOHTPOJIbHOM
pabote
HWroro no pasaeny 0,5 22

7. MapkupoBKa, CBOWCTBA U
TMPUMEHCHHUEC CIUIABOB IIBETHBIX




MCTaJIJIOB

ITpopaboTka

JIEKIIHOHHOI'O

Marepuana;
7.1 ATIOMUHUIN U €T0 MOATOTOBKA K Samura

OIIK-2.1,

craBel. Menb U MeIHEIE 0,5 25 11a00paTOPHBIM 11a00paTOPHBIX OIK-2.2
crutaBbl. CIUTaBeI THTaHA. 3aHATHUSM; pabor. '

MOJATOTOBKA K

KOHTPOJIBHON

pabore.

Htoro o paszaeny 0,5 25
Hroro 3a cemectp 4 131,4 3a4ET
Hroro no nucuumuinHe 4 131,4 3a4eT




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

[Ipu npoBeeHnU y4eOHBIX 3aHATHI MPETogaBaHue TUCIMILIMHBI «MaTepuab
oTpacim» peanszyercs B opMe KypcoB, COCTaBICHHBIX C UCIIOJIB30BAHUEM PE3yJIbTaTOB
HAYYHBIX UCCIICIOBAHMIA, IPOBOJUMBIX Ha Kadepe, a TakkKe B IEHTPE KOJUIEKTUBHOTO
nonp3oBausg MI'TY, B TOM 4uCIie ¢ y4eTOM PEerHOHAIBHBIX OCOOCHHOCTEN
npoeCCUOHATLHOMN IeATEIFHOCTH BBITYCKHUKOB M OTpebHOoCcTel padoTonareneit (MMK,
MMK-METU3, benmar u ap.).

B npouecce npenoaaBanus IMCHUILUIMHBL «MaTepuaibl 0Tpacan» IPUMEHSIOTCS
TPaJUIIMOHHAS, HHTEPAKTUBHAS M WH(OPMAIIMOHHO-KOMMYHHUKAIIMOHHAsE 00pa30BaTeIbHbIC
texHosoruu. [Ipu ucmonp30BaHNM TPaJUIIMOHHBIX 00Pa30BaTENbHBIX TEXHOJIOTHI yueOHbIe
3aHATHUS BBIIOJHSIOTCA B (hopMe HH(POPMAIIMOHHBIX JIEKIUK 1 1a00paTOpHBIX paboT. O1a
TEXHOJIOTHUS COUETAETCS C UCMOIb30BaHUEM HH(POPMAITMOHHO-KOMMYHHUKAITTOHHBIX
00pa3oBaTeNbHBIX TEXHOJIOTUH, KOT/Ia JIEKIIUH ITPOBOAATCS B (pOopMe JIEKIN -BU3yaTH3aIHIA,
IIpU peAIN3aluU KOTOPBIX U3JI0KEHUE COJEPKaHUS COIPOBOXKAACTCS PE3CHTAMEN C
JeMOHCTpanuel ydeOHbIX MaTepUaioB, IPEJICTABICHHBIX B PA3JIMYHBIX 3HAKOBBIX CUCTEMAX,
B TOM YHCJIE€ WITKOCTPATUBHBIX, TpapUUECKuX, ayAH0- U BUAEOMATEPHUATIOB.

JIeKIIMOHHBIN MaTepual 3akperisieTcs B Xoe 1a00paTopHbIX paboT, Ha KOTOPBIX
BBITIOJIHAIOTCS I'PYNIIOBBIE MM MHINBHUyaJIbHBIE 3aJaHuUs 110 IpoiaeHHoi Teme. [Tpu
IIPOBE/ICHUH J1aOOPaTOPHBIX PadOT UCIONb3YETCS HHTEPAKTUBHBIE 00pa30oBaTeIbHbIC
TEXHOJIOTUH, YTO IIPEIIOIAracT akTUBHOE U HEJTMHEMHOE B3aUMOJIECHCTBHE BCEX YUaCTHUKOB
U IOCTHXKEHHE Ha 9TOM OCHOBE JINYHOCTHO 3HAUUMOTIO JJIsi HUX 00pa30BaTeIbHOI0
pe3yibTara. 3aHATHs OPTaHU3YIOTCS B BUJIE JIAOOPATOPHOr0 SKCIEPUMEHTA C MOCIEAYIOIUM
IPYIIIOBBIM aHAIM30M MOJIYYEHHBIX pPe3yJbTaToB. Mcnoab3yercs Takke pa300op KOHKPETHBIX
CUTYyalUi C eibio GOPMUPOBAHUS U PA3BUTHS NPO(PECCUOHATBHBIX HABBIKOB
00y4aroIuxcs.

Peanuszanus KOMIETEHTHOCTHOTO MOJAXO0AA IPEAYCMATPUBAET UCIIOIb30BAaHUE B
y4eOHOM IpoLecce aKTUBHBIX U MHTEPAKTUBHBIX ()OPM NPOBEICHMS 3aHATUI B COUETAHUU C
BHEayJAUTOPHOU paboTOM ¢ 11eTbi0 GOPMHUPOBAHUS U Pa3BUTHS IPO(PECCUOHATIBHBIX HAaBBIKOB
00yJaroIuxcs.

CamocrosTenbHas paboTa CTyIEHTOB HalpaBiieHa Ha CAaMOCTOSITENIbHOE U3yUeHHE
y4eOHOM 1 Hay4HOM JUTEpaTyphl, a TAKKE CAMOCTOSITEIbHYIO POPabOTKY TEM B IpoLEcce
MIOATOTOBKH K TEKYIIEMY U MPOMEKYTOUYHOMY KOHTPOJISM.

6 YueOHO-MeTOUYEeCKOE 0O0ecTieYeHHe CAMOCTOATELHOM padoThl 00y4YarommXxcst

HpeI[CTaBJ'IeHO B IIPUJIOKCHU U 1.

7 OneHo4YHbIe CPEACTBA IJIsl IPOBEACHHUA IPOMEKYTOYHOM aTTeCTallnu
[IpencraBieHsl B IPUIOKEHUU 2.

8 YueOHo-MeTOonM4UecKoe M HH(pOpMALMOHHOE 00ecneYeHHe U CHMILINHBI

a) OcHoBHas JIuTepaTrypa:

1. Marepunanoseaenue :yueOHuk / O. A. Macanckuii, A. A. Kosanesa, T. P.
Immemanmmaa [10 ap.]. - Kpacmospck : Cub. demep. yu-T, 2020. - 300 c. - ISBN
978-5-7638-4347-7. - Tekcr: DIIEKTPOHHBIH. - URL:
https://znanium.com/catalog/product/1819690 (nata obparienus: 03.04.2025)

2. Uepenaxun, A. A. Matepuanosenenue: yueOHuk / A.A. Uepemaxun, A.A. CMOJIBbKHUH.
— MockBa: KYPC: UHOPA-M, 2023. — 288 ¢. — (bakamaBpuar). - ISBN 978-5-906818-56-0.
- Tekcr : osmektponnbii. - URL: https://znanium.com/catalog/product/1099251  (mata
oOpamenusi: 03.04.2025)



https://znanium.com/catalog/product/1819690
https://znanium.com/catalog/product/1099251

0) JonosHuTebHAS JJUTEpaATypAa:

1. ®erucos, I'. II. MarepuanoBeeHre U TEXHOJOTHsS MarepuanoB : yueOnuk / T.I1
@ertucos, ®.A. lapudymmu. — Mocksa : UHOPA-M, 2023. — 397 c¢. — (Beicuee
obpasoBanue: bakanaspuat). — DOI 10.12737/3557. - ISBN 978-5-16-006899-2. - TekcT :
anekTponnbii. - URL: https://znanium.ru/catalog/product/1941721 (mara oOpatueHus:
03.04.2025)

2. EmemomuH, A.H. MarepuanoBenenne u tepmudeckas oopadorka [Tekcr]:
CJIOBapb-CIIPAaBOYHUK TEPMUHOB HA PYCCKOM, aHTJIMHCKOM M HEMELKOM si3bikax / A.H.
Ememntomun, E.B. Iletpouenko, O.C. MosnoukoBa. — Marautoropck: @®I'6OY BO MI'TY um.
I''A. HocoBa, 2024. — 152 c. — 11 3Kk3. Ha 25 yen

B) MeToanueckune ykazaHus:

1. MenBegnesa, C. B. MatepuanoseneHue : yaebHoe nocobue / C. B. Measenesa. — MockBa
:MUCIUC, 2016. — 103 c. — TeKCT : aneKTpOHHbIN // JlaHb : 9NeKTpoHHO-0MBnNroTeyHas cuctema. —
URL.: https://e.lanbook.com/book/117167 (mata obpawieHusa: 11.04.2025)

2. MatepuanoseneHve. MeToabl aHanmaa CTPYKTypbl U CBOWCTB METanroB ¥ CMaBoB :
y4e0. nocobue / T.A. OpenkuHa, E.C. JlonatuHa, . A. Mepkynoea, T.H. [po3anosa, A.C. Hagonbko ;
nog pea. T.A. OpenkuHon. - KpacHospck : Cub. depep. yH-T, 2018. - 214 c¢. - ISBN
978-5-7638-3936-4. - TekcT : aneKkTpoHHbIN. - URL: https://znanium.com/catalog/product/1032141
(naTa obpaiyeHus: 11.04.2025).

3. Marepuanosenenue. [Ipakrukym. Ememtommna A.H., Monoukosa O.C.,

[Terpouenko E.B. Marnutoropck. U3a. Hentp ®I'BOY MI'TY um. I''. Hocoga. 2019. 64 c.

4. Hemeramnnueckue marepuansl. [Ipakrukym. Ememomnn A.H., [lerpouenko E.B.,
Momnoukosa O.C., 3Baruna E.}O. Marautoropck. U3n. Lentp ®I'BOY MI'TY um. I'.N.
Hocoga. 2021. 68 c.
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9 MaTepuajibHO-TeXHHYeCKOe o0ecneyeHue TUCHUILINHBI (MO1YJIs1)

MaTepI/IaJIBHO-TGXHI/I‘-IeCKOC obecrneucHue JUCHHUIIIMHBI BKIIIOYACT!:



0 MarepHuanbHO-TEXHUUECKOE 00eCTIeYeHHE AUCIUTUINHBI BKIIIOYALT:

* YyeOHast ayIuTOpHsI JUIs IPOBEACHUS 3aHATUH JIGKLIMOHHOTO TUIIA OCHAIICHA!

0 - TEXHUYECKHUMHU CPEICTBAMHU O0YUCHHUS, CIYKAIMUMH JUISI IPEICTaBICHHS
yueOHO nH(popMay OONBIION ayAUTOPUH: MYJIbTUMEIUHHBIMU CPE/ICTBA XPAHEHUS,
nepeaay v MpeacTaBiIeHus yueOHol nHpopManmu;

0 - CICIHATU3UPOBAHHON MEOETIBIO.

* YyeOHble ayAUTOPUH JUIS IPOBEACHUS JTAOOPAaTOPHBIX 3aHATHI:

0 - «JIaboparopust Metamtorpadun» OCHaIIeHa JJA0OPaTOPHBIM 000PYOBAHUEM:
Metautorpaduueckue Mukpockonsl Heodor, METAM 32M, uHBepTHPOBaHHBIH
Metautyprudeckuid Mmukpockon Meiji Techno IM7200; koMITbIOTepHBIE CHCTEMBI aHATTH3a
nzobpaxenuit SIAMS-600 u Thixomet; iuaus npodonoarorosku ¢pupmsr Buehler
(Bxmrouaromias abpasuBHbIi oTpe3Hoit cranok DELTA ABRA SIMET, aBromatnueckuii
3anpeccoBOYHbINM cTtaHok Simplimet 1000, numgoBaibHO-TIOIMPOBATLHYIO MAIIUHY
PHOENIX 4000, nuneiinbiii mpenn3nonHbIil oTpe3Hoit cranok IZOMET 4000).

0 - «PeHTreHoBCcKas 1abopaTopus» OCHAIIEHA JJAO0OPaTOPHBIM 000PYAOBAHUEM:
pentrenoBckue ycranosku "/IPOH-2", "IPOH-3M".

0 - «JIaboparopust >EKTPOHHON MUKPOCKOIIHMI OCHAIIEHA J1a00paTOPHBIM
000pyI0BaHUEM: AMEKTPOHHBIE MUKpOCcKonbl YMB120KA, pacTpoBbIil 37K TPOHHBIH
mukpockorn JEOL JSM 6490-LV.

0 - «JIaboparopusi MEXaHHUECKUX UCTIBITAHUI» OCHAIIEHA JIAOOPATOPHBIM
000pyJI0BaHUEM: MAIIMHBI YHUBEPCAJIbHBIC HCIIBITATENIbHBIC HA PACTSIKCHUE, CKATHE,
ckpyuuBanue. [Ipubopsl a1 u3mMepeHus TBepaocTy o MeroaM bpunenns u Poksesnna.
MuxkpoTBepaomep.

0 - CIIeUATTU3UPOBAHHON MEOEIIBIO.

* YyeOHast ayIuTOpHsl U IPOBEICHUS MPAKTHUECKUX 3aHATHI OCHAIICHA!

0 - TEXHHYECKHMH CPEICTBAMHU O0YUCHUS, CITYKAIIUMU JUTSI TPEICTABICHHS
yueOHo# nHpopMaIy OONBIION ayAUTOPUHU: MYJIBTUMEIUHHBIMU CPE/ICTBA XPAHEHUS,
nepeadu v npeACcTaBlIeHNs y4eOHOI nHpOpMaIuu;

0 - crieUaTu3uPOBAHHON MEOEIBIO.

* YyeOHast ayIuTOpHsI U1 BBITTOJIHEHHS KYPCOBBIX ITPOEKTOB (PaboT)
OCHaIlleHa!

0 - KOMIbIOTEpHO TexHUKOH ¢ makeTom MS Office, ¢ moakmoueHneM K ceTu
«VIHTepHET» U € IOCTYIOM B JIEKTPOHHYIO MH(OPMAIIMOHHO-00pa30BaTENbHYIO Cpely
YHUBEPCUTETA;

0 - crieUaTu3uPOBAHHON MEOEIBIO.

* YyeOHast ayIuTOpHsl JUIs TPYIIOBBIX U MHIUBUAYAIbHBIX KOHCYIbTAIUH,
TEKYIIEro KOHTPOJIS ¥ MPOMEKYTOUHOM aTTecTallii OCHAIIEeHa!

0 - KOMIbIOTEpHOI TexHUKOH ¢ makeTom MS Office, ¢ moakmoueHneM K ceTu
«VIHTEpHET» U € IOCTYIOM B JIEKTPOHHYIO MH()OPMAIIMOHHO-00pa30BaTENbHYIO Cpely
YHUBEPCUTETA;

0 - crieUaTu3uPOBAHHON MeOEIBIO.

* [Tomenienue a1 caMOCTOATENBHON pabOTHl OCHAIIEHO:

0 - KoMIblOTepHOH TexHuKol ¢ makerom MS Office, ¢ monkiroueHneM K cetn
«VIHTEpHET» U € IOCTYIOM B 3JIEKTPOHHYIO HH(POPMAIITMOHHO-00pa30BaTENbHYIO Cpey
YHUBEPCUTETA;

0 - crieUaTu3uPOBAaHHON MEOEIBIO.

* [Tomenienue a1 XpaHeHUs U MPOPUIAKTUIECKOTO 00CTYKUBaHUS y4eOHOTO
000pyZI0BaHUS OCHAIIEHO:

0 - crleUaTu3uPOBAHHON MeOeIbIO: CTeJUIaXKaMH JJIsl XpaHEeHUs] 000pyI0BaHMS;

0 -MHCTPYMEHTaMHU JUIsl pEMOHTa y4eOHOTo 000py/10BaHMS;

0 - mkadamu U XpaHEeHUs y4eOHO-METOIMYECKON JOKYMEHTAIlUH! U
MaTepHaoB.



Ipuioxkenne 1

6 YueOHO-MeTOqUYEeCKOE 0O0ecTeYeHHe CAMOCTOATEIbHOM padoThl 00y4YaommXxcst

ITo JUCHHUITIINHC «MaTepI/IaHOBeI[eHI/Ie» npeaAyCMOTpEHA ayqUTOPHAA M BHEAyAWTOpPHAasd
CaMOCTOATCJIbHAA pa60Ta o6yqa101unxc;1.

6.1 AyauTopHas caMocCTOsiTeJibHasi padoTa CTYJICHTOB MPEANOJaraeT BbIIIOJHEHHE
KOHTPOJIbHBIX PaboT.

Hepeqeﬂb BOIIPOCOB AJd MOATOTOBKH K KOHTPOJBHBIM AayJAUTOPHBLIM paﬁoTaM mo
TeMaM JUCHUIIJIHUHBI

Tema 1. CTpoeHnue u cBoiicTBa MaTepuaaoB. MeToabl HCC/IeI0BAHUSA

Yro usyuyaer MarepualoBecHue?
[TpuBenuTe npUMepsl BIUSHUSA CTPYKTYPhl HA CBOMCTBA MaTepuaa.
HazoBute BuabI CBOWCTB MaTEpUAJIOB.
Kakwue cBoiicTBa Ha3biBatoT ¢pusnueckumu? [lpusenure npuMepsl CBOMCTB.

5. Kakue cBoiicTBa Ha3bIBalOT MexaHMyeckuMHu? Ha3zoBHTE OCHOBHBIE MEXaHHUYECKHUE
CBOMCTBA.

6. Kaxkue cBoiicTBa Ha3bIBalOT XMMHUYecKMMHU? UTO Takoe XHMMHUYECKas aKTHBHOCTb U
XUMHYECKasi CTOMKOCTH?

7. Kaxkwue cBoiicTBa Ha3bIBalOT TexHOJOorMueckumu? Ilepeuncnnre n3BeCTHbIE BaM.

8. Uro xapakTepu3yloT JIMTeiHbIe cBoiicTBa? Ha30BUTE OCHOBHBIC U3 HUX.

9. Kakue cBoiicTBa XapaKTepU3yloT TOHATHSA: 00padaThIBAEMOCTb JaBIICHHEM,
00pabaThIBaEMOCTh pe3aHUEM, CBAPUBAEMOCTH?

10. HazoBuTe oOCHOBHBIE IPYIIIBI MATEPUAJTIOB U JIaliTe UM KPAaTKYIO XapaKTEPUCTUKY

11. Ha xakue kacchl ¥ 10 KaKUM MIPU3HAKAM JEJIAT METaLIbI?

12. Kaxue MeTayuibl Ha3bIBAIOT YEPHBIE METAJIIbI?

13. Kakme ™mertayiel OTHOCAT K [BEeTHBIM? Ha3oBHTE OCHOBHBIE TPYIIBI I[BETHBIX
METAJIJIOB.

14. B yem nmpeumyIiecTBa YepPHBIX METAIIIOB?

15. KaxoBbI TOCTOMHCTBA IBETHBIX METAJIJIOB?

16. KakoBbI IOCTOMHCTBA HEMETAJUIMYECKUX MaTeprasioB? I ie ux mpuMeHstoT?

17. Kaxue maTepuaisl Ha3bIBaloT ItacTMaccamu? Kak oHu nonpasaensrorcs’?

18. Yto Takoe KOMIO3UTHEIC MaTepralbl? KakoBbI X MpenMyIiecTBa?

19. /Insa yero HE0OXOAUMO UCCIENOBATh CTPYKTYPY MaTepHaioB?

20. Kaxk mogpazaensercst CTpyKTypa B 3aBHCUMOCTH OT pa3Mepa €€ JJIEMEHTOB?

21. Yo Ha3BIBAIOT TOHKOW CTPYKTYpoii? Kak oHa nzydaercs?

22. Uto Ha3pIBAIOT MHUKpOCTpYyKTypoi? Kak ona wm3ydaercs? JlaliTe XapaKTEpPUCTHKY
MHUKPOCKOIIMYECKOMY METOY UCCIIEI0OBAaHUS METAJLIOB.

23. Uro HaspBarT MakpocTpykrypoir? Kak ona wu3yuaerca? OxapaktepusyiTe
MaKpOCKOIIMYECKUE METOBI aHAJIN3a METAJLJIOB.

24. ]laiite XapaKTEPUCTUKY DJIEKTPOHHO-MHUKPOCKOITMYECKUM METOJaM HCCIIETOBAHHS
METAJIJIOB.

25. laifte XapakTepUCTUKY TU(GPAKIIMOHHBIM METOIaM HCCIIE0OBAaHUS METAILJIOB.

AP



Tema 2. Kpucrasuimzauus pacijiaBoB

1. OObAcHUTE NPUHLMIHUAIBLHOE OTIMYUE KPUBBIX OXJIAXKAECHUS IPU 3aTBEpIEBAHUU
KPUCTAUTHYECKUX U aMOP(HBIX MaTepHasoB.

2.  KakoB pusnueckuii cMpica Temneparypsl To?

3. Tlouemy ans Hayana KPUCTAUIM3ALMUA HEOOXOJMMO IEPEOXJKICHHE >KUIKOTO
MeTajula HUKe TeMIepaTypbl paBHOBECHs?

4. Kakoil mpouecc Ha3pBalOT InepeoxiaxaeHueM? UYTo Ha3bIBalOT CTEIEHbIO
nepeoxIaKaeHus?

5. KakoB MexaHu3M KpucTaun3anuu?

6. Kak nmpoucxoaut pocT KpucTamioB?

7. Yem 3aBepiaercs npoLecc KpucTaum3anuu?

8. Kak Bamser CcKOpocTb OXJ@XKICHHs MpPU KPUCTAIM3AlMM Ha  CTENEHb
nepeoxJiaxaeHus?

9. Kakumu daxTopamu onpenensercss BO3MOXKHas CTEIEeHb NepeoXJIaXkIeHHs! KUIKOTO
MeTaJljla HUKEe TeMIIepaTypbl KpUCTAILIIU3aluu?

10. Kak MO>XHO OTYyYUTh aMOP(HBINA MeTaI?

11. Yto MOKET NOCITYKUTh 3apPOABILIEM TP HECAMOIIPOU3BOJIBHON KPUCTAILIIN3ALUU?

12. Tlouemy mpu OYeHb MaloOil M OYEeHb OOJBIION CTENEHH MEePEOXJIAKICHHS
KpUCTAJIIM3aLUs OJaBIsieTcs?

13. Yro HazpBatoT obnactaMu OmmkHero nopsiaka? Kakyio posib OHM WIparoT Hpu
KpUCTAJIN3ALUH?

14. Kak nmpoucxoIuT roMoreHHoe 3apoxjaeHue? YTo MOXKET CIyXKMTh 3apOJblleM HpU
CaMOIIPOU3BOJIBHOM KpHUcTaIn3aunn?

15. Kakoii 3apobIi Ha3bIBalOT KpuTHUecKuM? Kak MeHseTcs ero pazMep ¢ yBeIHMueHHEM
CTEINEHU MePEOXITAKICHHUS?

16. Ha3zoBute napameTpsl KPUCTATU3ALIH.

17. Kak BiuseT cTeNeHb MNEPEOXJAKACHHUS Ha YUCIO LEHTPOB KPUCTAIU3ALUU U
JMHENHYIO CKOPOCTh POCTA 3apOJBIIIEH.

18. Yem xapaxTepu3yercsi reTeporeHHoe 3apokiaeHue? llouyemy OHO »HepreTuvecku
6oJiee BBIMOJIHO, YEM TOMOTE€HHOE?

19. Kakyto poiib UTparoT MPUMECH MPH KPUCTAIUTH3ANHU?

20. Yro Ha3bIBAIOT MOAUDUIIMPOBAHUEM NPU KPUCTAIUIU3ALUU?

21. Kaxkue Mepbsl MOKHO TIPEUIOKUTH IS TOTO, YTOOBI 00ECIIEUNTh MOTYYSHHE MEITKOTO
3epHa NMPHU KPUCTATUTU3AIUN?

22. Kaxoii kpucTania Ha3bIBalOT JeHIpUTHBIM? Iloyemy mpu 3aTBepieBaHUM MeTalla
KPUCTAJIJIBI PACTYT B BUJIE€ J€HIPUTOB?

23. Kakue kpucramuimdeckue 30Hbl MOTYT (POpMUPOBATHCS B CIIUTKE?

24. Tlouemy Ha MMOBEPXHOCTH CIIMTKA 00pa3yeTcs 30Ha MEIKHX PABHOOCHBIX KPUCTAIIOB?

25. Uro Ha3bIBAIOT CTOIOYATHIMH KPUCTAIIIAMU?

26. 3auem MPOBOASAT OIMEPALIHIO MOJICTY)KUBAHUS TIPH ITOTYYESHHH OTIUBOK?

27. Tlouemy wmarepuan ¢GopMbl (M3JTOXKHMIBI) BIUSET Ha BEIWYMHY 3€pHA
3aKpUCTANIM30BaBIIETrocs MeTajia?

28. Uro Ha3pIBalOT ycajakoil? Uro HaspIBalOT ycaqouyHOW pakoBuHOH? Ilouemy oHa
obpazyercs?

Tema 3. Mexanuueckue CBOMCTBA

1. UYro nHazpBatoT npodHOCThIO? Kak omnpenensiorcss NMPOYHOCTHBIE XapaKTePUCTUKU



MaTepuana?

JlaiiTe onpeesieHne OCHOBHBIM ITPOYHOCTHBIM XapaKTEPUCTHKAM.

UYro Ha3bpIBaIOT IIaCTUYHOCTHIO? Kak omnpenensroTcsl MmIacTUYECKHE XapaKTEpUCTUKU
Marepuaia?

JlaiiTe onpeneneHe OCHOBHBIM IUIACTUYECKUM XapaKTEPUCTHKAM.

Kakwue cBolicTBa XapakTepus3yeT TBEpAOCTh?

HazoBute MeTo/b! onpeiesieHus: TBEPIOCTH.

Yem oTiIMYarOTCS XPYIKOE U BA3KOE Pa3pylIeHUsA?

Ha3oBute u oxapakTepusyure BUIbl U3JIOMOB.

Yro Takoe nuHamMuueckue ucnblTaHuA? Kakue XapaKTEepUCTUKH ONPENCIAIOTCS IPU
TUHAMHYECKUX UCTIBITAaHUSIX?

10. 3auem IPOBOJAT YCTAIOCTHBIE UCTIBITAHUSA?

wmn
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Tema 4. @a3oBble M CTPYKTYpHble MpeBpalleHHs B JIBYXKOMIIOHEHTHBIX
MeTAJNIHYeCKUX CHCTeMax

JlaiiTe XxapakTepuUCTHUKY KOMIIOHEHTOB cucTemsl Fe-C.
Jaiite xapakTepucTuky heppura.
JlaliTe XapaKTEpUCTUKY ayCTCHUTA.
UYro takoe rpadut?
UYro Takoe LeMEHTUT?
[Touemy Oenblif YyT'yH HE MCTIONB3YIOT KaK KOHCTPYKIIMOHHBIN MaTepua?
Onumure oOpazoBaHHe ayCTEHUTO-TPAPUTOBON KOJIOHUH B CEPBIX UyT'yHaX.
Kakue cmnnmaBel HMEIOT CTPYKTYpy, cocToslryro u3 depputa u mnepiaura? Kakue
Pa3HOBUHOCTU TaKUX CTPYKTYp BbI 3HaeTe?
9. Kakue cruiaBbl UMEIOT CTPYKTYpPY, COCTOSAIIYIO U3 niepiuTta? PasHOBUAHOCTH NepiuTa.
10. B xakux crjiaBax B CTPYKType HaOIIF0JaeTCsl BTOPUYHBIA IIEMEHTHUT?
11. Kakue crmiaBel UMEIOT CTPYKTYpY, cocTosilyto u3 ¢(epputa u uemenrurta? Kakue
Pa3HOBUHOCTHU TaKUX CTPYKTYp BbI 3HaeTe?
12. Kakue CTpyKTypbl Ha3bIBatOT BUIMAHIITETTOBBIMU?
13. Kakue cruraBel UMEIOT CTPYKTYPY, COCTOSIIYIO U3 peppura u rpadura? PasHoBHIHOCTH
TaKHUX CTPYKTYp?
14. VkaxuTe CTpyKTYpHBIH IPU3HAK CTalll, OEJI0ro YyryHa, Ceporo 4yyryHa.

ONoa~wWNE

Tema 5. KJ'IaCCI/I(l)I/IKaIII/IH, MAapKHPOBKA W IIPUMEHCHHEC KEJIC30YIJIEPOAUCTBIX
CILIaBOB.

ITo kakuM MpHU3HAKAM KJIacCU(UIUPYIOT CEpbIe YYT'YHBI.

MapkupoBKa U IPUMEHEHHE CEPOTro (JIUTEHHOr0) YyryHa.

MapkupoBKa 1 IPUMEHEHHE BBICOKOITPOYHOTO YYTyHA.

MapkupoBKa 1 IpUMEHEHHE KOBKOI'O Yyr'yHa.

Kaxoii yyryH Ha3pIBatoT aHTUGPUKIIMOHHBIM? KakoBbl ero cBoiicta?

Kako#t uyryn wHaspiBatoT oTOeneHHBIM? KakoBbl ycioBus (HOPMUPOBAHHUS €TO
CTPYKTYpHbI?

Binsaue yriiepoaa v OCTOSTHHBIX IIPUMECEN Ha CBOMCTBA CTaIHU.

[To kakuM pU3HAKAM KJIacCUUIUPYIOT CTATN?

9. MapkupoBKa U IPUMEHEHHE YIIIEPOAUCTON CTaIN OOBIKHOBEHHOT'O KayecTBa.

ok wdE
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10. MapkupoBKa 1 IpUMEHEHNE KaYeCTBEHHOW KOHCTPYKIITMOHHOM YTIIEpOAUCTON CTaIH.

11. MapkupoBKa U IpUMEHEHNE HHCTPYMEHTAJILHON YTIIEPOIUCTON CTAJIH.

12. MapkupoBKa 1 IPUMEHEHHUE CTANIU 11 (PACOHHOTO JIUThS.

13. MapkupoBka 1 IpUMEHEHHE aBTOMaTHON CTaJIH.

14. Pacimpyiite u qaiite XapakTepucTuKy cruiaBy cienyronmx mMapok: Crt Okm, Ct 3cm, Ct
Sme, 10km, 35, 55, 80, 25J1, A12, A20, Y7A, Y12, CY 10, CY25, CH 30, B4 40, BY
60, K4 35-12, KUY 60-3.

Tema 6. Kitaccudukanusi, MApKMPOBKa, CBOMCTBA U IPMMEHEHHe JIETHPOBAHHBIX CTaJIeH

1.  [atb onpeneneHue NOHITHSIM JISTUPOBAHHAS CTallb, JIETUPYIOIIUNA 3JI€MEHT.

2.  Knaccudukarus JIerupoBaHHBIX CTAJCH M0 XMMHYECKOMY COCTaBY, 10 Ha3HAYEHUIO,
10 Ka4eCTRY.

3. Kak B MapkupoBKe JIETUPOBAHHBIX CTajlel yKa3bIBaeTCs: COJEp:KaHUE Yriepoaa, BUJ
JIETHPYIOLIETO 3JIEMEHTa M €ro CoJiepKaHue, KauyecTBO. YMETh pacmudpoBaTh MapKy CTalH,
yKa3zaB: COJAEpXaHHe yriepoAa; BHJA JIETUPYIOLIEro dSJIEeMEHTa M €ro CoJep’KaHue;
KJIAaCCH(PUKAIIMIO 110 Ka4eCTBY; Ha3HaUCHHUE, 00JIACTh IPUMEHEHUS, TIPUMEPHBIE CBOWCTBA.

4. B d4em 0COOCHHOCTH MUKPOJICTUPOBAHUS CTAJIH.

[IpuHIUIIBI JIETHPOBAHUS KOHCTPYKIITMOHHBIX CTaJICH.
OcHOBHBIE TPYIITBI KOHCTPYKIIMOHHBIX CTaJICH.
Cranu 1 CriiaBbl 7151 PEXKYITUX HHCTPYMEHTOB.
BbricTpopexyiue cranu.

IIITamMnoBeIe CcTAIMN.

10. BankoBble cTalMu.

11. Cranu ny1s1 MEPUTEIIBHOTO HHCTPYMEHTA.

© oo

Tema 7, 8. MapkupoBka, CBOiCTBa M NPHMMEHEHHE CIUIABOB LBETHHIX METAJIOB.
Hemeranimueckue MaTepuabl

=

OcHoOBHBIE CIUIaBbl HA OCHOBE M€ (OpOH3BI U JIATYHU ), X MapKUPOBKA U IPUMEHEHHUE.
2. OcCHOBHbBIE CIUIaBBl Ha OCHOBE allOMHUHMA (nedpopMHUpyeMble, TEPMHUECKU
HEYNPOUYHSEMbIE U YIIPOUHSEMBIE), UX MAPKUPOBKA U IPUMEHEHHE.

CBolicTBa M IPUMEHEHHE CIIJIaBOB HA OCHOBE TUTAHA.

4. Kakue craBbl Ha3biBatoT 0a00uTamu? KakoBbl nmpuHIuUNbl UX co3fganus. [IpuBenute
IIPUMEPBI TAKUX CIUIABOB.

Kakne Marepuansl Ha3bIBAIOT OPOIIKOBBIE MaTeprainsl? Kak ux nosydaror?
Knaccudukanus, cBoiicTBa M NpUMEHEHHE KOMIIO3UIIMOHHBIX MaT€pPHUasoB.

7. Knaccuduxamnus, cBoicTBAa M TNPUMEHEHHE OCHOBHBIX TPYHI HEMETaNIMYECKUX
MaTEepUasIoB.

w
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6.2 BHeayautopHasi caMOCTOSITeJIbHAsE padoTa oOyJaroIINXCsl OCYIIECTBIISETCS B BUJIC
M3YYEHHUS JIMTEPATYPhl MO COOTBETCTBYIOLIEMY pas3felly ¢ MpopadOTKoi MaTepuana Mo TeMam
JTUCUHUTITUHBI



IIpunoxenne 2

7 OueHoYHbIE CPeCTBA /ISl POBeIeHH s POMEKYTOYHOM aTTeCTALMHU

a) [lnanupyembie pe3yabTaThl 00y4eHHUSs] H OLIEHOUYHbIE CPeJACTBA /1JIsl IPOBeAeHHUS

HpOMe)RyTO‘lHOﬁ aTrecramum:

CrpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[Tnanupyembie pe3ysibTaThl
oOyueHus

O1eHOYHEIE Cpe€acTBa

OIIK-2 Criocoben hopmyaupoB

aThb 3aJa4n HpO(l)eCCI/IOHaHBHOP'I JACATCIIBHOCTH HA OCHOBEC 3HAHHUHI

HpO(I)I/IJIBHBIX PasacsioB MATCMATHYCCKUX U CCTCCTBCHHOHAYYHBIX OUCHUITIINH

OIlK-2.1

BeimonHsieT mocTaHOBKY 3a1a4
B ()OPMAJIM30BAaHHOM BHUJE HA
OCHOBE 3HaHMH NPOQGUIBHBIX
pas3fenoB MaTeMaTHYeCKUX H
€CTECTBEHHOHAYYHBIX
JTVCIUTUTAH B
npodeccHoHaIbHOM
TSI TeTbHOCTH

o0nacTu

Teoperuueckue BOIPOCHI:

1. CrpykTrypa M cBOicTBa
MmarepuaioB. AMopoHOEe U
KPUCTANTHYECKOE COCTOSIHHE
MmarepHaa.

2. MeTtobl U3Y4YEHUS
CTPYKTYpPbI MaTE€pUaOB.
3. Kpucrannuueckas
pewerka. OCHOBHBIE
PEIIETOK METaJIOB.

4, [Tomumopduszm.
[TomumopdHbIe TpeBpalieHus.
5. JedexTs
KPUCTATHIECKOTO CTPOCHHUS.
6. AHHM30TpOTIHSI.

7. DHepreTuyeckue
YCIIOBUS KpUCTaTU3ALUH.
Biusinue CKOPOCTH
OXJIaXKIEHUS Ha
KPHUCTaTU3AIHIO.

8. MexaHuszm
Kpuctaum3auuu. [lapamerpsl
KpUCTATU3AIUH.

9. I'omorenHnoe
(caMOIIpOU3BOJIBHOE)
obOpa3zoBaHue
KpUCTATU3AIUH.
Kpurnueckuii 3apopim.

10. T'ereporenHoe
(HECaMOTIPOU3BOJILHOE)
o0Opa3oBaHue LIEHTPOB
KPUCTaTU3AIUH.
MoauduurpoBanue.

11. JlennpurtHas
KpHUCTaITU3ALIHSL.

12. Kpucrammdeckne 30HbI
CIUTKA. Ycanka.

13. Bwuas! 1ukBanum.

14.  Bugw negopmanuu.
Mexanuszm IJIACTUYECKOU
nepopmanuu.

15. Haknen npu
IUIACTHYECKOW  aedopmarui.

THIIBI

LIEHTPOB




Ponb JTUCIIOKAIINI B

VIIPOYHCHHUH.
16. Mexanuueckue
CBOMCTBA METAJLIOB.

KoHCcTpyKTHBHAS TPOYHOCTD.
17. Mexannyeckue

XapaKTePUCTHKH,

orpenensieMbie npu

WCTIIBITAHUHU Ha PACTSDKCHHUE.
OIIK-2.2 BriOupaer wmarematuyeckuii | Pemuth 3aauy u3

arrapar JJIsA PCIICHUA
(dopManM30BaHHBIX 3a1ad B
obmacti mpodecCHOHATbHON
IeSATEeIbHOCTH

npodeccuOHaTbHON 00JIaCTH:
1.  OOBSICHUTH, KaKylO I
IPEeCIeyIoT IPpU BBEJACHUU B
pacIuias MOJIU(pUKATOPOB?
IIpuBectu npumepsl NEHCTBUA
MOAU(PHUKATOPOB.

2. B kakoii oTiaMBKe 3epHO
3aKpUCTAJIIN30BaBILEIOCS
MeTayia Oyzaer Oojblie: Mpu
pas3yIMBKe JKUAKOIO MeTajula B
necyanyro ¢GopMy HUIU B
METaJUIMYECKYIO? KaxkoBo
OyIeT pa3nuuue B CBOMCTBaX?
3. OOBsACHUTD, K YEMY
MOXET TIPUBECTH IMEperpeB
pacriuiaBa npej paziIuBKOM ero
B (dopmbr  (M3MOXKHUIIBI)?
3ayeM NPOBOJAT OIEPALHUIO

MIOJICTYKUBaHUS pu
nonxydyeHuu oTiauBok? Kak ee
OCYIIIECTBUTH

4, Kakoii
nedopmarueit MOHO
HEeoOpaTuMo W3MEHUTH
dbopmy, pasmMepsl U CBOMCTBa
MaTepuana?

5. OOBICHHTD, 49TO
MPOUCXOIUT npu
(GOpPMUPOBAHUH TEKCTYPHl B
ne(pOopMHUPOBAHHOM

Marepuane? Kak »To Biuser
Ha CBOIiCcTBa MeTaa?

6. 3auem  TpeOyercs
BOCCTAaHABIINBATh
TUTACTHYHOCTh
XO0JIOAHO/1€(hOPMUPOBAHHOTO
JUCTa (xanuOpoBaHHOI
3arOTOBKH, BOJIOYEHOH
MTPOBOJIOKHU)? Kaxoit

00paboTKOif  3TO  MOXKHO
caenaTh?

7. B kakoii cranmu Oyzaer
BBIIIIE TBEP/IOCTD MPH 3aKaJIKE:
B ctanu 45 wim 30XI'C?




8. VY kako#t cranmu Oyzaer
OOJIBIIIE TPOKATIUBAEMOCTh —

YIJIEPOIUCTON W
JIETUPOBAHHOM? 3auem
HE00X0AUMO 3HATh

MPOKAJIMBAEMOCTh CTaJIN?

9. Kak OTIMYHATE BSI3KOE
paspylieHue OT XPYyMnKoro?

10. Kax IIPOBECTHU
MHKPOCKOIHMYECKOE
HCCIICAOBAHUE
METAJNINYECKOTro MaTepuaia’?
YTo MOXHO  BBISIBUTH C
ITIOMOIIBIO TaKOTO
HCCIICAOBAHUA?

6) HOpﬂ)IOK NMPpOBECACHUA l'lpOMe)KyTO‘lHOﬁ aTTeCTaluu, IoKa3aTreJidi U KPHUTEPUH
OICHUBAHUA:

[IpomexyTouHasi aTTecTAUMA MO JUCHUILINHE «MaTepHalibl 0TPACaU» MPOBOAUTCA B
BUJIC 3a4eTa. 3a4yeT MPOCTABIISACTCSA IIOCIIC OICHKM 3HAHWN OOYYaloIUXCs 1O pe3ylbTaTamM
3alIUThl BBINIOJHEHHBIX JIA0OPATOPHBIX pPabOT U  KOHTPOJBHBIX paboOT, BKIIOYAIOIINX
TEOPETUYECKHIE BOMPOCHI U MPAKTHUSCKUE 3aaHVsI, BBISBIISIONINE CTENICHh CPOPMUPOBAHHOCTH
YMEHHH U BIaJIeHUN

IToxa3aTen U KPUTEPUH OLCHUBAHUA 3a4eTa:

st monydeHus: ONeHKU

— «3a4TeHOo» — oOOyyarolMics [JOJDKEH II0Ka3aThb 3HAHMS HE TOJBKO Ha YpOBHE
BOCIPOM3BECHUS U OOBSICHEHHS] MHQOpPMAIMHM, HO M HHTEJUIEKTYaJbHbIE HABBIKM DPELICHUS
npobieM W 3a/1ad, HaXOXKACHUS YHUKAIbHBIX OTBETOB K MpoOieMaM, OLIEHKM U BBIHECEHUS
KPUTHYECKUX CYKJICHHN;

— «He 32a4TeH0» — 00yJaroIUNCcs He MOXKEeT MOKa3aTh 3HAaHHUs HAa YPOBHE BOCIIPOU3BEICHUS
U 00BsICHEHUSI HH(OPMALIUY, HE MOXKET ITOKa3aTh MHTEJUIEKTYyalbHbIE HABBIKM PEIICHUS TPOCTHIX
3a/1a4.




