





1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

[IpnoGperenne  cTyneHTaMH  TEOPETUYECKHMX  3HAHUH O  3aKOHOMEPHOCTSX,
ONPEIETSAIONIUX CBOMCTBA MAaTEPUATIOB, MPAKTUYECKUX HABBIKOB KOHTPOJS U MPOTHO3UPOBAHUS
CBOICTB M NOBEJIEHUS MaTEpPHalOB B PA3IMYHBIX YCJIOBUAX UX OOpPaOOTKH M HIKCIUTyaTallHH.
dopMHUpOBaHUE TOTOBHOCTHU MIPUMEHSATD (dhyHIaMeHTaIbHbBIE MaTeMaTU4ecKue,
€CTeCTBEHHOHAy4YHbIe U OOILIEMH)KEHEPHbIE 3HaHUS B MPO(ECCHOHANBLHOM NEATENbHOCTH U
ydacTusi B pa3paboTKe TEXHOJIOTHYECKHUX MPOIECCOB MPOM3BOJACTBA U OOPAOOTKH MOKPBITHH,
MaTepuajoB W W3AENUN W3 HUX, CHUCTEM YIPaBICHUS TEXHOJOTMUYECKUMHU TPOIECCAMU;
3akperuieHue CroCOOHOCTH HMCIOJb30BAaTh B MCCIENOBAHMAX M pacueTax 3HAHHSA O METO/ax
UCCJICIOBAHMSI, aHAINW3a, JUArHOCTHMKH WU MOJICIMPOBAHMUS CBOWCTB BEIIECTB (MaTepUalioB),
GU3HYECKUX M XUMHUYECKUX MPOIeccax, MPOTEKAIOIIMX B MarepHaliaX MpU WX TOJTYYCHHH,
oOpaboTke, MoauduKaIU¥ W TPUMEHEHHS 3HAHUW 00 OCHOBHBIX THIIAX COBPEMEHHBIX
HEOPraHMYECKUX U OPTaHMYECKUX MaTEPHaJIOB, PUHIIMIIAX BRIOOpA MAaTEPHATIOB IS 3aJaHHBIX
YCIIOBUH 3KCIUTyaTallly C Y4ETOM TPeOOBAHU TEXHOJIOTHYHOCTH, SKOHOMUYHOCTH, HaJIC)KHOCTH
MW JIOJTOBEUHOCTH, DKOJOTMUECKUX IMIOCIECACTBUI HMX TPUMEHEHHS IMpU MPOSKTUPOBAHUU
BBICOKOTEXHOJIOTHYHBIX MPOIIECCOB.

2 MecTo ITMCHMIJIMHBI (MO1YJIsI) B CTPYKTYpe 00pa3oBaTe/bHOIl MPOrpaMMbl

Jucuunnuaa Matepuaiibl OTpaciii BXOAWT B 0053aTENbyI0 YacTh Y4YEOHOrO IUIaHa
00pa3oBaTeNbHOI MPOrPaMMBI.

Jnst  w3ydeHuss  IUCHMIUIMHBI  HEOOXOoAuMbl  3HaHWS  (YMEHHUs,  BJIaJICHUSA),
c(hOpMHUPOBAHHBIE B Pe3yJIbTaTE U3yUCHUS TUCIUILINH/ PAKTUK:

®usuka

Xumus

BBenenue B oTpacib

3Hanus (YMEHUS, BIaJIeHUs), MOTYYSHHbIE TPU MU3yYEeHUHU JAHHOW AUCIUILIIMHBI OyIyT
HEO0OXOIUMBI JJISI U3YUCHUS TUCIUTUTAH/TIPAKTHK:

Teopernueckue 0CHOBBI (POPMHUPOBAHUS KAU€CTBA U UCTIBITAHUS METALTOTPOTYKITUN

VYnpaBieHue Ka4eCTBOM

du3nyecKre CBOMCTBA METAILIIOB

O6opynoBaHKe U TEXHOJIOTHUYECKas TOYHOCTh MPOU3BOICTBA METAJUIOU3 1IN

Mertoapl ¥ cpeicTBa U3MEPEHUI U KOHTPOJIS

[lmannpoBaHue U opraHu3aius SKCIePUMEHTA

TexHonmorus nporn3BOACTBA METAJUIONPOLYKIINT

[ToaroroBka k caaue v cadya rocy1apCTBEHHOTO SK3aMEHa

[ToaroroBka K 3aIyTe U 3alUTa BBITYCKHOMN KBaJIM(UKAIIMOHHONW pabOThI

3 Komnerenuun odyuarouierocs, popMupyemMbie B pe3yJabTaTe 0CBOEHUS

AUCHUILVINHBI (MOAYJI51) ¥ IJIAHUPYEMBbIe Pe3y1bTAThI 00y4eHH s

B pe3ynbraTe ocBOEHUS OUCHMIUIMHBI (MOAyns) «Marepuaibl OTpaciany 00ydarouuics
JIOJKEH 0071a/1aTh CIICAYIOUIMMU KOMIIETEHLIIUSAMU:

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

OIIK-2 Criocoben popmynupoBaTh 3a1a4u MPoHecCHOHATLHOM JAeSITSILHOCTA HA OCHOBE 3HAHHMA
PO UITBHBIX pa3esioB MATEMATHUECKHUX U €CTECTBEHHOHAYYHBIX JUCIUILIIH

OIlK-2.1 BeimonHser mocTaHOBKY 3adad B (hOpManM30BaHHOM BHJE HAa OCHOBE
3HaHUN TPOQUIIBHBIX Pa3JeNoB MaTEMAaTUYECKUX M €CTECTBEHHOHAYUYHBIX
JMCLHUIUIMH B 00JIaCTH IPO(eCcCHOHANBHOM AeITENbHOCTU

OIIK-2.2 BriOupaer maremaruyeckuil ammapaT Ui pelieHus (popMaTM30BAHHBIX
3aJa4 B 00J1aCTH Mpo(EeCCHOHATLHON eITEIbHOCTH




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIs)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTABISIET 4 3a4eTHBIX enuHull 144 akaa. 4acoB, B TOM
qyuce:
— KOHTaKTHas padora — 73,9 akaj. 4acoB:
— ayIUTOpHas — 72 aKaJ. 4acos;
— BHeaynuTopHas — 1,9 akaj. yacos;
— caMocTosTenbHas padora — 70,1 aka. yacos;
— B (hopMe MpaKkTUIECKOM o AroToBku — 0 akaj. Jyac;,

®dopma aTTeCcTalMu - 3a4ET

AynuropHas ) =
o | KomraxTHAs pabota E 3 ®dopma TeKyILero
=
Pasyen/ Tema § (B akaj. yacax) E > Bun 5 KOHTPOJISI Kon
S 3 © | caMOCTOSITENIbHOM | ycIieBaeMOCTH U
JUCLIATUINHBI 3 [ ., | KOMIeTeHIH
O 2 £ paboTsl MIPOMEKYTOYHOM
nmab. |mpakr. | 3 &
Jlek. =] aTTecTaluu
3aH. 3aH. | QO &
1. Crpoenue u  cBoiicTBa
MaTepuaIoB
11 Bsenenue.
Knaccudukarms
¢ IIpopaboTka
MaTepUaoB. OcHOBHBIE
N TEOPETUYECKOTO N
CBOIicTBa MaTepHaJoB. (eKIHOHHOTO) YcrHbli
CBs13p MEXIy CTPYKTYpOH U IKCITPECC-OTpoc. OIlK-2.1,
o 3 2 | 2/0,21 6,65 MaTepHaia.
CBOMCTBaMU MaTepHasoB. HOATOTOBKA K KonTponbHas OIIK-2.2
Mertoapt HCCIIEIOBAHUS . pabora
CTpyKTYpHI KOHTPOJIbHOM
) abote
ATOMHO-KPHCTAIITHIECKOE p
CTPOEHHE METAJIJIOB.
HWroro no pazaeny 2 | 2/0,21 6,65
2. Kpucramm3anus paciuiaBoB
2.1  TepMmoauHaMuYeCcKHe
YCIIOBHSL ~ KPUCTAJUTU3ALHH. ITpopabotka
MexaHu3M KPHCTAJUTH3aUH JIEKIUOHHOTO
METaJIIOB. MarepHaia; KonrposbHas
Camonpou3BOIBEHAS u MOATOTOBKA K pabora OIK-2.1
HECaMOIPOU3BOJIbHAS 3 2 4/11 4 n1abopaTopHBIM 3amura OTIK 2' 2‘
KPHCTAJLTH3AIHS. 3aHSITHUSIM; 1ab0PaTOPHBIX '
MomudunupoBanue. MOJITOTOBKA K pabort
JennputHas KOHTPOJIBHON
kpuctamzanya. CtpoeHue pabore
CIIUTKA
Uroro no pazneny 2 4/11 4
3. MexaHuuecKkue CBOWCTBa U
nedopmaryis MaTepuaion
IIpopaboTka
JICKIITMOHHOTO
31 OcHOBHbIE MarepHana, KonTponbhas
MEXaHMYECKHE CBOMCTBA U MOJITOTOBKA K pabora OTK-2.1
o0opynoBaHue | 3 2 6/11 4 1a0opaTopHBIM 3ammra OIIK 2' 2‘
UCTIBITAHUS MEXaHMYECKHX 3aHATHSM; n1abopaTopHBIX '
CBOJCTB. MOATOTOBKA K pabor
KOHTPOJIBHOH
pabote




3.2 VYnpyras u

ractTuyeckas jaedopmarus. IIpopaboTka
Mexanusm  gedopManui. JIEKIIUOHHOTO
M3MeHeHHEe CTPYKTYpPH | Marepuana; KonTponbHast
CBOWCTB MOJITOTOBKA K pabora
OIIK-2.1,
MOJMKPUCTATIINYECKOTO 4/21 9 1a60PaTOPHBIM 3amura OITK-2.2
MeTauia npu aedopmariuu. 3aHATHSM; 11ab0paTOPHBIX '
M3MeHeHHEe CTPYKTYpPH | HOJTOTOBKA K pabot
CBOIICTB npu Harpese KOHTPOJIBHOMH
Je(hOpMHUPOBAHHOTO pabote
MeTala.
Hroro no paszuerny 10/31 13
4., @azoBble W CTPYKTYpHBIC
HPEBpAICHHS B
JBYXKOMITOHEHTHBIX
METAJUIMICCKAX CHCTEMax
IIpopaboTka
JIEKLIHOHHOTO
4.1 JKeme3oyriepoaucTele Marepuana;
CILIaBbI dby(f MEI OBaHHE HO,I[FOI;‘OBKa,K Konrpobras
CT T. bl cpTangﬁ u| 3 421 4 nabopaTopHBIM padota OIK-2.1,
PYKTYp patop 3amura OITK-2.2
YYyTYHOB B PaBHOBECHOM 3aHATHSM;
71a00PaTOPHBIX
COCTOSIHUM. HOJrOTOBKA K
KOHTPOJIBHOU
pabote
Hroro mo pazneny 4/21 4
5. MapkupoBka M TNPHUMCHEHHE
JKEJIe30YTTIEPOAUCTBIX CILIABOB
51 Knaccudukanus,
MapKHpOBKa U TPHMEHEHHE
JKEJIe30YTIePOAUCTBIX
yrep IIpopaboTka
CITABOB
. JIEKIUOHHOTO
CBsI3b MEXIY CTPYKTYpOH M
o MaTepuana; KonrponbHas
cBoHCTBRAMH ceprIX MOATOTOBKA K adora
yyryHoB. Kunaccudukanms, P OIlK-2.1,
3 421 3 11a00PaTOPHBIM 3amura
MapKHUpOBKa U NPUMEHEHUE OIIK-2.2
3aHITHUSIM; 71ab0PaTOPHBIX
CeprIX YYTryHOB. BimsHue
o MOJrOTOBKA K pabor
yriepoga M IpuMeced Ha .
% . KOHTPOJIBHON
CBOICTBa cTaneil.
pabote
Knaccudukanms,
MapKHpOBKa U TPHMEHEHHE
YII€pOJUCTBIX CTaJIEH.
HWroro no pazneny 421 3
6. Knaccudukariusi, MapKupoBKa,
CBOWCTBa " MIPUMEHEHNE
JIETHPOBAHHBIX CTaJIEH
ITpopaboTka
JIEKIIUOHHOTO
6.1 Komnc HUOHHBIE MaTepHaa;
TPyKIL P ’ KonrtponbHas
cramu. HHCTpyMeHTaNbHbIE MOATOTOBKA K
pabora
cramu u cmuasbl. Ctamu u 71a00paTOPHBIM U OIIK-2.1,
3 421 12 3amuTa
CIUTaBbI c 0Cco0bIMH MPAKTUYECKAM OIIK-2.2
11a00paTOPHBIX
(I)I/ISI/I“ICCKI/IMI/I n 3aHATUAM, a6OT
XHUMHYECKUMH CBOHCTBAMHU MOATOTOBKA K p
KOHTPOJIbHOM
pabore
Wroro no pazaeny 421 12

7. MapkupoBka, CBOHCTBa U
MPUMEHEHNE CIUIaBOB IIBETHHIX
METAJIOB




IIpopaboTka

JICKIIUOHHOTO

Marepuana;
7.1 AmomMuHUH W ero MOATOTOBKA K 3amura

OIIK-2.1,

cruiaBel. Menp W MeTHbIC 6 421 12 11a00paTOpHBIM 11ab0paTOPHBIX OIIK-2.2
cruiaBbl. CIiaBbl THTaHA. 3aHSITHUSIM; pabor. '

MOATOTOBKA K

KOHTPOJIBHOH

paborte.

HUroro no pasaeny 6 421 12
8. Hemetammyueckne MaTepHabl

ITpopaboTka
8.1 IIpupoausie JICKIITMOHHOTO
HEMETaNTMICCKUES Marepuana; KonTponbHast
Marepuabl. Kepamuxka. MOATOTOBKA K pabora OTK-2.1
CuTajibl. Creko. 8 4/41 15,45| mnaGopaTopHbIM Samura OHK-Z. 2‘
TTomumepsr. 3aHATHSM; 11ab0paTOPHBIX '
Kommo3uiuonHbie MOJTOTOBKA K pabort
Marepuabl. KOHTPOJILHON

pabote

Wroro no pazneny 8 4/41 15,45
Hroro 3a cemectp 36 |36/16,21 70,1 3a4u€T
Wroro no aucuurinze 36 36/16,2 70,1 3a4yer

41




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

IIpu npoBeneHMM y4yeOHBIX 3aHATUH MpeNoAaBaHUE TUCHMIUIMHBI «MaTepuaisl
oTpaciuy peanusyercs B (opMe KypcoB, COCTABICHHBIX C HCIOJb30BAaHHUEM peE3yJIbTaTOB
Hay4HbIX HCCIEIOBaHMN, INPOBOAMMBIX Ha Kadeape, a TakkKe B IEHTPE KOJUJICKTUBHOI'O
noab3oBanus MI'TY, B TOM 4nciIe ¢ y4eTOM PEerHOHANIBHBIX OCOOCHHOCTEH podecCHnOHaIbHOM
JIeATeTLHOCTH BBIITYCKHUKOB U TTOTpeOHOCTeH padoronateneit (MMK, MMK-METU3, benmar u
Ap.).

B mpounecce mnpenonaBaHus AUCHMILIMHBL «Marepuansl OTpacin» MPUMEHSIOTCS
TPaaUIMOHHAS, WHTEPAKTHUBHAs M HWH(GOPMAIMOHHO-KOMMYHUKALMOHHAs 00pa30BaTelbHbIC
TexHOJIOTuH. IIpu MCHONb30BaHUM TPAAMLMOHHBIX OOpa30BATENbHBIX TEXHOJIOTUI y4deOHbIe
3aHATUS BBHINONHAIOTCS B (popMe HMHMOPMAIMOHHBIX JIEKIMH U j1abopaTopHbIX pabor. Dta
TEXHOJIOTUSl ~ COYeTaeTcs €  HUCMOJIb30BaHUEM  HMH(OPMAIMOHHO-KOMMYHHUKALIMOHHBIX
00pa30BaTeNbHBIX TEXHOJIOTHH, KOT1a JEKIMH IPOBOJATCSA B (OpME JIEKINNA-BU3yaTH3aIHA, TIPU
peanu3alMM  KOTOPbIX  H3J0XKEHHE COAEP)KAaHUS  CONPOBOXKAAETCS  IMpe3eHTalued ¢
JIEMOHCTpalMed yueOHbIX MaTepUasoB, MPEICTABICHHBIX B PA3JIMYHBIX 3HAKOBBIX CHUCTEMax, B
TOM YHCJIE WUTIOCTPATUBHBIX, IPaUUecKuX, ayAH0- U BUIEOMAaTEPHAIIOB.

JIeKIIMOHHBIN MaTepuan 3aKperuisieTcss B XOJe JIabOpaTOpHBIX paboOT, HAa KOTOPBIX
BBINOJIHAIOTCS. TPYNIOBBIE WM WHAMBUIYyalbHble 3aJjaHUd IO MpolaeHHoM Teme. Ilpu
NPOBEICHUN  JIAOOPATOPHBIX  pabOT  HCIOJB3YEeTCS MHTEPAKTHUBHBIE OOpa3oBaTEIbHBIC
TEXHOJIOTUH, YTO MpeJIoaracT akTMBHOE U HEJIMHEHHOE B3aUMOJIEHCTBUE BCEX YYaCTHUKOB U
JIOCTUKEHUE Ha 3TOM OCHOBE JIMYHOCTHO 3HAYMMOIO JJIsi HUX 00pa30BaTelNbHOIO pe3yibTara.
3aHATUS OPraHU3yITCS B BUIE Ja0OPATOPHOIO 3KCIEPHUMEHTA C IMOCIEAYIOIIUM IPYIIOBBIM
AQHAJIN30M IOJIYYEHHBIX pe3ysbTaToB. Mcmosb3yercs Takxke pa300p KOHKPETHBIX CUTYyalud C
LEJIbI0 (POPMUPOBAHUS U Pa3BUTHSI NPOPECCUOHATBHBIX HABBIKOB O0YJaIOLIUXCS.

Peanu3zanus KOMIIETEHTHOCTHOTO [10/IX0/1a IPEAYCMATPUBAET UCIIOIb30BaHUE B y4EOHOM
npolecce AaKTUBHBIX M HWHTEPAaKTHUBHBIX ()OpPM MPOBEJNEHMUS 3aHATHH B COYETAaHUM C
BHEAYJIUTOPHON PabOTOM C 1enbi0 (GOPMHUPOBAHUS U PA3BUTHS MPO(PECCHOHATBHBIX HABBIKOB
o0ydJaronuxcs.

CamocrosaTenbHass paboTa CTyJIEHTOB HalpaBlieHa Ha CaMOCTOSTENbHOE H3y4eHHE
yueOHOW M HAy4yHOW JIUTEpaTypbl, a TaKXKe CaMOCTOSATEIbHYIO MpPOpabOTKy TeM B Ipoliecce
MOArOTOBKH K TEKYILIEMY U IPOMEKYTOUYHOMY KOHTPOJISIM.

6 Y4eOHO-MeTOAUYECKOE 00eciedeHUe CAMOCTOSITeJIbHOI PadoThl 00y4arommMXxcst
[Ipencrasneno B mpunoxxenuu 1.

7 O1neHoYHbIE cpeacrea AJisl MIPOBEICHUSA HpOMe)KyTO‘IHOﬁ aTrrecranmumn
Hpe,[[CTaBJ'IeHLI B ITPUIIOKCHUHN 2.

8 YueOHo-MeTOAMYeCcKOEe H HH(POPMALIMOHHOE O0ecneyeHue TUCIUIIHHBI (MOTYJIs1)

a) OcHoBHas TUTEpaTYypa:

1. Apackun, A. M. MarepuanoBeaeHue U  TEXHOJOTUS  METaNTMYECKUX,
HEMETA/UTMYECKUX M KOMIIO3UIIMOHHBIX MaTepuaioB : yueOnuk / A.M. Anackun, A.H.
KpacnoBckuit. — Mocksa : @OPYM : UTHOPA-M, 2019. — 400 c. — (Bsicuiee oOpa3oBanue:
bakamaBpmar). - ISBN 978-5-16-104328-8. - Tekcr : onektponHsid. - URL:
https://new.znanium.com/catalog/product/982105

2. MatepuanoBenenue : yued. mocobue s By3os / JI. B. Tapacenko, C. A. [TaxomoBa,
M. B. VuuukoBa, C. A. I'epacumoB ; nox pen. JI. B. Tapacenko. - Mocksa : HUL| Uudpa-M,
2012. - 475 c. - (Beicuiee o6pazoBanue). - ISBN 978-5-16-004868-0. - TekcT : 271€KTPOHHBIN. -
URL.: https://new.znanium.com/catalog/product/257400

3. JassinoBa, M. C. MarepuanoBencaue [DneKTpoHHBIN pecypc]: yueOHOe mocobue /
HassimoBa U. C., Makcuna E. JI. - 2-¢ u3x. — M.: 11 PUOP, HUL] UH®PA-M, 2016. —



https://new.znanium.com/catalog/product/982105%202
https://new.znanium.com/catalog/product/982105%202
https://new.znanium.com/catalog/product/257400

228 c.: 70x100 1/32. — Pexum nocryna: http://znanium.com/bookread?2.php?book=536942

0) lonoJiHMTEIbHASA JIUTEpaTypa:

1. MarepuanoBejieHHe W TEXHOJOTUs MaTepuayioB : yueO. mocodue / mox pen. A.W.
bareimeBa u A.A. CmonbkuHa. — MockBa . MH®PA-M, 2018. — 288 c. — (Bricmiee
obpaszoBanue: bakamaBpuart). - ISBN 978-5-16-102745-5. - Tekct : anmektponnbiii. - URL:
https://new.znanium.com/catalog/product/946206 .

2. MarepuasioBeieHe W TEXHOJOTHs MaTepuasioB B 2 4. Yacte 1. y4ueOHUWK st
akajeMudeckoro Oakanaspuara / I'. T1. detucos [u ap.] ; mox penakiueii I'. I1. detucoa. — 8-¢
u3a., nepepad. m mon. — MockBa: M3marensctBo HOpaiit, 2019. — 386 c¢. — (bakainasp.
Axanemuueckuii kypc). — ISBN 978-5-534-06770-5. — Tekcr: anexrponnsiit // DBC IOpaiit
[caiiT]. — URL.: https://www.biblio-online.ru/bcode/434496

3. Ememommu, A.H. MeramoBenenne wu Tepmuyeckas oOpaborka [Tekcr]:
CITIOBaPb-CIPABOYHUK TEPMHHOB Ha PYCCKOM M aHTamiickoM si3bikax / A.H. Ememommn, H. B.
Komnuesa, E.B. Ilerpouenko. — Marautoropck: MI'TY, 2004. — 130 c. — 11 5k3. Ha 25 yen

B) MeToanyeckue yKazaHus:

1. Mensenesa, C.B. MartepuanoBenenue: J1a00OpaTOPHBIA MPAKTUKYM [DJIEKTPOHHBIN
pecypce]: yaebnoe mocodue / C.B. MenBeneBa. — DnekTpoH. naH. — Mocksa: MUCHUC, 2016. —
103 ¢. — Pexwum noc-tyna: https://e.lanbook.com/book/117167

2. MarepuanoBeaenne. MeTopl aHaM3a CTPYKTYPBHI U CBOWCTB METAJIOB U CIUIABOB '
yueoHoe nocobue / T. A. Openkuna, E. C. Jlonatuna, I'. A. Mepkynosa, T. H. [Ipo3nosa, A. C.
Hanonwko; mox pen. T. A. Openkunoii. - KpacHosipck: Cub. denep. ya-t, 2018. - 214 ¢. - ISBN
978-5-7638-3936-4. - URL: https://new.znanium.com/catalog/product/1032141

3. Marepuanosenenune. [Ipaktukym. Ememrommma A.H., Monoukosa O.C., IlerpodeHko
E.B. Maruauroropck. Uza. Lentp ®T'BOY MI'TY um. .. Hocoa. 2019. 64 c.

r) [Iporpammuoe obecneuenue u UnTepHer-pecypceni:

IIporpammHoe o0ecneuenne

Haumenoanue [10 Ne norosopa Cpox aeicTBUS JTUIIEH3UN

MS Office 2007
Professional
7Zip cB0OOHO pacrpocTtpansemoe [10 OCCCPOUHO
Adobe Flash
Professional CS5 |K-113-110t111.04.2011 6eccpodHo
Academic Edition
IIporpammoe
obecrnieueHre ISt

aHanmsa K-76-14 o1 17.11.2014 6eccpOUHO
MUKPOCTPYKTYPBI
MOBEPXHOCTHU
TBEPABIX TECJI
Adobe Reader cB00OIHO pactpocTpansemoe [10 06eccpoyHO

Ne 135 o1 17.09.2007 0eccpouHO



http://znanium.com/bookread2.php?book=536942
https://new.znanium.com/catalog/product/946206%20.%202
https://new.znanium.com/catalog/product/946206%20.%202
https://www.biblio-online.ru/bcode/434496
https://e.lanbook.com/book/117167
https://new.znanium.com/catalog/product/1032141

MS Windows 7

Professional(mis  |/-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)
FAR Manager CBOOOIHO 0OECCPOUHO

IIpodeccnonanbHbie 0a3bl JaHHBIX U HHPOPMALMOHHbIE CIIPABOYHbIE CUCTEMbI

HasBanue xkypca

CchUIKa

HauumonansHas
WH(pOPMAIIMOHHO-aHAIUTUYECKAsT CUCTEMa —
Poccuiickuii HMHASKC HAYYHOI'O ITUTHPOBAHMS

URL: https://elibrary.ru/project risc.asp

ITouckosas cucrema Akaaemusi Google (Google
Scholar)

URL: https://scholar.google.ru/

Nudopmanmonnas cucrema - EnuHOEe OKHO
JIOCTyHa K HH(OPMALMOHHBIM pecypcam

URL: http://window.edu.ru/

DnekTpoHHbIe pecypchl Oubmuorexku MI'TY um.
I'.1. HocoBa

http://magtu.ru:8085/marcweb2/Default.asp

MexnyHapoiHas pedeparuBHas U
MIOJTHOTEKCTOBAsl _ CIIpaBouyHas  0a3a  JaHHBIX

http://scopus.com

MexyHapoaHast HAayKOMETPHUECKas
pedepaTHBHAs U IOJHOTEKCTOBAst 0a3a JaHHBIX
HayuyHbIX n3ganui «Web of sciencey

http://webofscience.com

MexayHapoaHas 0a3a HaydyHBIX MAaTEpPUAIOB B
001acTi  (DM3UYCCKUX HAYK W HMHKHHHPUHTA

http://materials.springer.com/

9 MaTepHabLHO-TEXHHYECKOE o0ecneuyeHne TUCIHIINHBI (MOMLYJIfA)

MaTepI/IaJ'IBHO'TCXHI/I‘IeCKOG obOecrieueHue JUCHUIIIIMHBI BKIIFOYACT:
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0 MarepuanbHO-TeXHUYECKOEe 00eCTIeYeHHE TUCIUITIIMHBI BKIIIOYAET:

* YueOHast ayTuTOPHsI ISl TPOBEICHUS 3aHATHH JICKIIMOHHOTO THITa OCHAIIICHA:

0 - TEXHHYECKUMHU CpEICTBAMH OOyUYEHHs, CIY>KAIIUMHU JUIsl TIPEICTABICHHUS y4eOHOM
uHpOpMauK OOJIBIION ayJAUTOPUHU: MYJIBTUMEIUHHBIMU CpEJICTBA XPAHCHUS, Iepenadyd u
npeCcTaBiIeHUs yaeOHOH nH(pOopMaInu;

0 - CIIeIUATU3UPOBAHHON MEOEIIbIO.

* YueOHbIe ayAUTOPUH JJIs TPOBEACHUS Ta00paTOPHBIX 3aHATHI:

0 - «Jlaboparopuss Mmeraiiorpaduu» OCHAIICHA JIAOOPATOPHBIM OOOPYIOBAaHHEM:
merauorpaduyeckne  Mukpockonsl  Heopor, METAM  32M,  uHBepTUpOBaHHBII
Mmetauryprudeckuii Mukpockon Meiji Techno IM7200; koMmIblOTEpHBIE CHCTEMBI aHaIHM3a
n3obpaxennii SIAMS-600 wu Thixomet; nuHus npodomonrotoBku dupmer  Buehler
(Bxumrouaromias abpasuBHBIN oTpe3Hoi cranHok DELTA ABRA SIMET, aBromatnyeckuii
3anpeccoBouHbli craHok Simplimet 1000, nmmdosanbHo-nonupoBanbayo Manmmay PHOENIX
4000, muHeiHbII TpelUu3noHHbINH oTpe3Hoi cranok IZOMET 4000).

0 - «PentrenoBckas mabopatopusi» OCHalleHa JabopaTOPHBIM O0OPYIOBAHHEM:
pentreHoBckue ycranosku "J/[POH-2", "JIPOH-3M".
0 - «JlaGoparopuss SJEKTPOHHOW MHUKPOCKONIMM» OCHAIleHa JabopaTOpHbBIM

o0opymoBaHuEM: dSIEKTpOHHbIE MHUKpockombl YMBI120KA, pacTtpoBblii  31IE€KTPOHHBIN
mukpockor JEOL JSM 6490-LV.

0 - «JlabopaTopusi MeXaHWYECKHMX UCIBITAHUI» OCHalleHa JabopaTOPHBIM
000pyIOBaHHWEM: MaIllMHbl YHUBEpPCAJbHBIC UCIHBITATEIbHBIE Ha paCTsSIKEHUE, CXKaTue,
ckpyuuBanue. [Ipubopsl st u3MepeHus TBEPAOCTH Mo MeronaM bpunemns u Pokxsemna.
MuxkpoTBepaomep.

0 - CIeMATU3UPOBAHHON MEOEIbIO.

* YyeOHast ayiuTOpust 1J1sl MPOBECHUS MPAKTUYCCKUX 3aHATUH OCHAIIEHA!

0 - TEeXHHUYECKHMMH CpEICTBaMU OOyuYeHUs, CIY>KallUMH IS MpeAcTaBleHUsl ydeOHo
uHopmanuu OOJIBIION ayAUTOPUHU: MYJIbTUMEAUNHBIMH CpPEICTBA XpaHEHHUS, TMepeaayn |
npecTaBieHus yueOHol ndopmanmu;

0 - CIIeNUATTM3UPOBAHHON MEOETBIO.

* YueOHas ayIuTOpHs TS BHITIOTHEHUS! KYPCOBBIX IPOEKTOB (padoT) OCHAIIeHa:

0 - KOMIbIOTepHOW TexHUKOM ¢ makerom MS Office, ¢ moakaroUeHHEM K CETH
«IHTepHET» M C JOCTYNOM B DJJEKTPOHHYI HH(POPMAIIMOHHO-00pa30BaTENbHYIO Cpery
YHUBEPCUTETA;

0 - CIeMATU3UPOBAHHON MEOEINbIO.

* YyeOHast ayAuTOpHsI IS TPYIIIOBBIX U WHIUBUAYATBHBIX KOHCYJIBTAIUH, TEKYIIETO
KOHTPOJISI ¥ TPOMEXKYTOUHOM aTTeCTalluK OCHAIIICHA!

0 - KOMIbIOTepHOW TexHUKOM ¢ makerom MS Office, ¢ moakaroueHHEeM K CeTH
«lHTepHET» M C JOCTYNOM B DJJEKTPOHHYI HH(POPMAIIMOHHO-00pa30BaTENbHYIO Cpery
YHUBEPCUTETA;

0 - CIeIMATU3UPOBAHHON MEOEIbIO.

* [Tomenienue 11 caMOCTOSITENILHOM pabOTHI OCHAIIIEHO:

0 - KoMmIblOTepHOW TexHUKoW ¢ makerom MS Office, ¢ momkiaroueHueM K ceTH
«IHTepHET» M C JOCTYHNOM B D3JIEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTENbHYIO Cpeny
VHUBEPCUTETA;

0 - CIIeNUATM3UPOBAHHON MEOEIBIO.

* Ilomemenue s XpaHeHHS W TPODUIAKTUYECKOTO OOCTYXHBAHHS y4eOHOTO
000pyI0BaHUS OCHAIIICHO:

0 - CHENWATU3UPOBAHHONW MeOenplo: CTeTakaMHu JUIsl  XpaHeHHs Yy4eOHOTro
000pyI0BaHNS;

0 -MHCTPYMEHTaMH ISl PEMOHTa y4eOHOT0 000py10BaHUSI.



IIpunoxenne 1

6 YueOHO-MeTOoAHYeCKOe o0eceyeHne caMOCTOATEIbHOI PpadoThl 00y4aloIuXCs

IIo mucummumHe «MaTtepuanoBeeHue» MPelyCMOTPEHA ayAUTOpPHAs U BHEAyAUTOpHAas
caMOCTOsTeNIbHas paboTa 00y4JaroIUXCs.

6.1 AyauTopHasi caMoCTOsiITeIbHAasi PadoTa CTYICHTOB IPEIIONIAracT BBHIIIOJIHCHUEC
KOHTPOJILHBIX PadoT.

Hepeqeﬂb BOIIPOCOB AJd NMOATOTOBKH K KOHTPOJBHBIM ayJAUTOPHBLIM paﬁoTaM mo
TeMaM JUCHUIIJINHBI

Tema 1. CTpoeHue u cBolicTBa MaTepuajioB. MeToabl UCC/IeI0BAHUS

1. Yro u3yuaeTt marepuanioBecHue?

2. [IpuBenute mpuMepbl BIUSHUS CTPYKTYPHI Ha CBOMCTBA MaTepHaa.

3. HazoBuTe BUJIbI CBOHCTB MaTepUAIIOB.

4. Kakue cBoiicTBa Ha3bBaloT (puzndeckumu? [IpuBennuTe npumMeps CBOKUCTB.

5. Kakue cBoiicTBa Ha3bpIBalOT MexaHuyeckuMu? HazoBUTE OCHOBHBIE MEXaHUYECKHE
CBOMCTBA.

6. Kakue cBoiicTBa Ha3bpIBalOT XUMHYECKHMMH? UTO Takoe XMMHYECKas aKTUBHOCTb U
XUMHUYECKast CTOUNKOCTB?

7. Kakue cBoiicTBa Ha3bIBalOT TexHONMornueckuMu? Ilepeuncnure u3BecTHbIC BaMm.

8. Uro xapakTepu3yoT JUTeiHbBIE cBolicTBa? Ha30BHUTE OCHOBHBIC U3 HUX.

9. Kakue cBoiicTBa XapakTepu3YyIOT MOHATHS: 00pabaThIBa€MOCTh JIaBICHHUEM,
00pabaTbIBaEMOCTh PE3aHHEM, CBAPUBACMOCTH?

10. HazoBure OCHOBHBIE TIpynmbl MaTepUajgoB M JaUTe MM KpPaTKYylo
XapaKTePUCTUKY

11. Ha xakue kj1accel 1 10 KaKUM IPU3HAKAM JIEISAT METalIbl?

12. Kakue MeTamipl Ha3pIBaIOT YEPHBIE METAILIbI?

13. Kakue metamisl OTHOCAT K LBETHBIM? Ha30BUTE OCHOBHBIE I'PYIIIBI LIBETHBIX
METAaJIJIOB.

14. B uem npeumyiecTsa 4epHbIX METAIUIOB?

15. KaxoBbl 7OCTOMHCTBA IBETHBIX METAIIJIOB?

16. KaxoBbI JOCTOMHCTBA HEMETAIUIMYECKUX MaTepuanoB? I' e ux npuMeHstoT?

17. Kakue marepuansl Ha3pIBatOT TutacTMaccamu? Kak oHu moapasaensroTcs?

18. Yro Takoe KOMITO3UTHBIE MaTepuanbl? KakoBbl MX penMyIecTsa’?

19. J171st 4ero HeOOXOIMMO UCCIIEIOBATh CTPYKTYPY MaTepHaioB?

20. Kak nogpaszaensercs cTpykTypa B 3aBUCMMOCTH OT pa3Mepa €€ JIEMEHTOB?

21. UYro Ha3pIBatOT TOHKOM cTpyKTypor? Kak oHa uzyqaercs?

22. Uro HaspBalOT MHKpOCTpykTypoil? Kak ona wusywaerca?  [laiite
XapaKTePUCTUKY MUKPOCKOTMUECKOMY METOJly HUCCIIEI0BAHUSI METAIIIIOB.

23. Uro HazbBaroT MakpocTpykTypor? Kak ona m3ydaerca? OxapakTepusyiite

MaKpOCKOIIMYECKHE METOBI AHAIN3a METAJUIOB.

24. JlaliTe XapaKTEPUCTUKY HIIEKTPOHHO-MHUKPOCKOIUYECKUM METO/JaM HCCIeI0BaHUs
METAJUIOB.

25. JlaiiTe XapakTepUCTUKY TUPPAKLIMOHHBIM METOAAM UCCIIEI0BaHHS METAJLIOB.

Tema 2. Kpucranimnsanus pacnjiaBoB

1. OObscHure OPUHIUIIAAIIBHOC OTJIMYHUE KPHUBBIX OXJIAXKIACHUSA IIPU 3aTBEPACBAHUU
KPUCTANTHYECKUX U aMOP(HBIX MaTepHasoB.

2. KakoB ¢usudeckuii cMbici TemiepaTypsl To?

3. Tlowemy mans Havana KPUCTAUTM3AIMM HEOOXOAWMO TMEPEOXITKICHUE KHUIKOTO



MeTaJuia HIKEe TeMIEpaTypbl paBHOBECHs?

4, Kakoit mpolecc Ha3bpIBalOT mepeoxyaxaeHueM? UYUTo Ha3bIBAIOT CTENECHBIO
HepeoxJIaxaeHus?

5. KakoB MexaHU3M KpHUCTALITU3AIAH?

6. Kak mpoucxoaut poct KpucTamion?

7. Yem 3aBepuIaeTcs MpoLEcC KPUCTAIUIN3ALUU?

8. Kak Bimser CKOpOCTh OXJ@KACHUS TMpH KPUCTAUIM3ALMM HA  CTENEHb
nepeoxIaKaeHus?

9. Kakumu (pakropamu orpenensercss BO3MOXKHAsI CTENECHb MEPEOXIIaKICHUS KUIKOTO
MeTajula HUKe TeMIepaTypbl KpUCTaJUIM3alun?

10. Kak MOXHO MOJIyduTh aMOp(HBII MeTas?

11. Yto MOXkKeT MOCIyKUTh 3apOAbIIIEM P HECAMOIIPOU3BOJIBHOM KpUCTAIIIN3ALUK?

12.Tloyemy mnpu oOuYeHb MaJOW M OYEHb OOJBIIOW CTENEHH MEPEOXITKICHUS
KpHUCTaNIU3aLMs [T01aBIIsieTCs?

13. Yro naszpBatoT obnacTsaMu OmxHero mopsiaka? Kakyioo poib OHH UTparT TpU
KpUcTau3anuu?

14. Kax npoucxoauT roMoreHHoe 3apoxjaeHue? UTo MOXKeT CIyX HUTb 3apOJbIIlIeM Mpu
CaMOIPOM3BOJILHON KpHCTAIIIM3AMN?

15. Kaxoii 3apopii Ha3bIBatOT KpuTHueckuM? Kak MeHsieTcs ero pasmep ¢ yBeIU4EHUEM
CTETIEHU MePeOXIaKIACHUA?

16. Ha3oBuTe mapamMeTpsl KpUCTAIUTH3AINH.

17. Kak BiuseT CTeNeHb MEPeOXJaXICHUs Ha 4YHUCIO LEHTPOB KPUCTAJUIM3ALUM U
JMHENHYIO CKOPOCTh POCTA 3apO/IbIIIEH.

18. Uem xapakrepusyercs rereporeHHoe 3apoxjaeHue? IloueMy OHO 3HepreTHYecKu
0oJiee BHITOJHO, YEM TOMOT'€HHOE?

19. Kakyto posb UrpatoT NpUMeCH P KpUCTATIIU3ALUH?

20. Yro Ha3bIBAIOT MOIUGHUIIMPOBAHUEM IIPH KPUCTATUTU3AIIH?

21. Kakue Mepbl MOKHO MPEAJIOKUTH JJIS TOTO, YTOOBI 00ECIEYUTh MOTYYEHUE MEJIKOTO
3epHa MMPHU KPUCTATUTU3AIUN?

22. Kakoll kpucTtayul Ha3blBalOT AeHApUTHBIM? [loduemMy mpu 3aTBepJeBaHMM MeTasia
KPUCTAJIJIBI PACTYT B BUJIE€ A€HIPUTOB?

23. Kakue kpucTamimueckue 30HbI MOTYT (POPMHUPOBATHCS B CIUTKE?

24. Tlouemy Ha TOBEPXHOCTH CIIUTKA 00pa3yeTcsi 30Ha MEJIKUX PAaBHOOCHBIX KPHCTAIIIOB?

25. YTo Ha3bIBAIOT CTOJIOYATHIMU KpUCTAIIaMH?

26. 3aueM MPOBOJAT OIEPAIUIO TIOJCTYKUBAHUS TPH MOTYYCHHH OTIUBOK?

27.Tlouemy Matepuan (GopMbl  (M3JIOXKHHUIBI) BIMSET Ha BEIUYMHY 3€pHA
3aKpHUCTAJUIN30BABILErocs MeTaa?

28.Yto HazpiBalOT ycajkoi? UTo Ha3bpIBalOT ycaZo4yHoOll pakoBuHOH? [louemy oHa
obpazyercs?

Tema 3. Mexannueckue cBOHMCTBA

1. UYrto Ha3bIBalOT NpoyHOCTHIO? Kak onpeaenstoTcs MpOYHOCTHBIE XapaKTEPUCTHUKU
Marepuaia’?

2. Jaiite onpeneneHre OCHOBHBIM ITPOYHOCTHBIM XapaKTEPUCTUKAM.

3. Uto Ha3pIBalOT  IUIACTUYHOCTHIO?  Kak  omnpenensroTcs — IMIACTHYECKHE
XapaKkTEepUCTUKU MaTepuana?

4, [aiite onpeneneHne OCHOBHBIM IJIACTUYECKUM XapaKTEPUCTUKAM.

5 Kaxkue cBolicTBa xapakTepu3yeT TBEPAOCTh?

6. HazoBure meToabl onpeaeneHus TBEPAOCTH.

7 YeM OTIaMYaroTCs XpYNKOE U BA3KOE pa3pyLieHus?

8 Ha3oBute u oxapakTepu3ynTe BUIbI H3JIOMOB.

9. Yro Takoe nuHaMudeckue HcnbiTaHusA? Kakue XapakTEpUCTUKU ONPEEINISIOTCS
IIPU JUHAMUYECKHUX UCTIBITAaHUAX?



10. 3aueM NpOBOJAT yCTAJIOCTHBIE UCIIBITAHUSA?

Tema 4. @a3oBble M CTPYKTYpHble TMpeBpallleHUs] B JBYXKOMIIOHEHTHBIX
MeTaJUINYeCKHX cucTeMax

1.JTaiiTe XapakTepuCTUKY KOMIIOHEHTOB cucTeMbl Fe-C.

2.JlaliTe XapakTepuCTUKY (peppuTa.

3.[laiiTe XapaKTepUCTUKY ayCTCHUTA.

4.Yto Ttakoe rpadut?

5.Uto Takoe 1ieMeHTUuT?

6.ITouemy Genblif UyryH HE UCIIOJIB3YIOT KaK KOHCTPYKIIMOHHBIA MaTepra?

7.0nummmre 00pa3oBaHUE AyCTCHUTO-TPAGUTOBON KOJIOHUU B CEPBIX UyT'YHaX.

8.Kakue crmimaBel MMEIOT CTPYKTYpYy, cocrosimyto u3 depputa u nepnurta? Kakue
Pa3HOBHUIHOCTH TaKUX CTPYKTYp BbI 3HaeTE?

9.Kakwue craBbl UMEIOT CTPYKTYPY, COCTOALIYIO U3 nepiauTa? PasHOBUIHOCTH NEpauTa.

10. B kakux crmaBax B CTPYKType HAOIIOIaeTCs BTOPUYHBINA IEMEHTUT?

11.  Kakue cruiaBbl UMEIOT CTPYKTYpPY, cocToslyto u3 peppura u nemenrura? Kakue
Pa3HOBUHOCTU TaKUX CTPYKTYp BbI 3HaeTe?

12.  Kakwue cTpyKTypbl Ha3bIBaIOT BUAMAHIITETTOBBIMH?

13. Kakue crmaBel WMEIOT CTPYKTYpPY, COCTOSAIIyI0 u3 ¢epputa u rpadura?
PazHoBUIHOCTH TakuX CTPYKTYp?

14. VYKaxxuTe CTpyKTYpHBIN IPU3HAK CTaJIU, OEJI0r0 YyryHa, CEporo uyryHa.

Tema S. Kiuaccudukanusi, MapKupoBKa M NpPHMEHEHHE JKeJIe30yIJIepOANCThIX
CILJIABOB.

1.ITo xakuM MpU3HAKaM KJIACCH(PHUIUPYIOT CEPhIE YyTyHBI.

2.MapkupoBKa U IPUMEHEHHUE Ceporo (JIMTEHHOI0) YyryHa.

3.MapkupoBKa ¥ IPUMEHEHHE BBICOKOITPOYHOTO YyT'YHA.

4. MapkupoBKa U IPUMEHEHHE KOBKOTO UyT'yHa.

5.Kakoii yyryH Ha3pIBatoT aHTUQpUKIIMOHHBIM? KakoBsl ero cBoiicta?

6.Kakoil uyryn HaspiBatoT otTOeneHHbIM? KakoBbl ycioBus (GOpPMHUPOBAHUS €ro
CTPYKTYpHbI?

7.BausiHue yrieposa U MOCTOSHHBIX TPUMecei Ha CBOMCTBA CTalH.

8.I1o kakuM pU3HAKaM KJIacCH(UIUPYIOT CTATN?

9.MapkupoBKa U IPUMEHEHHUE YIIEPOIUCTOM cTal OOBIKHOBEHHOI'O KauecTBa.

10. MapkupoBKa M NPUMEHEHHE KAaYECTBEHHOM KOHCTPYKIMOHHOMN YIJIEPOIUCTOU
CTaJIH.

11. MapkupoBKa 1 IPUMEHEHNE NHCTPYMEHTAIBHOMN YIIIEPOAUCTON CTaNIH.

12. MapkupoBKa U IpUMEHEHUE cTaIn AJs1 (PaCOHHOTO JIUThSI.

13. MapkupoBKa 1 IPUMEHEHHE aBTOMATHOW CTaJIH.

14. Pacmm¢pyiite u naiite xapakrepucTuKy ciuiaBy cienyronmx mapok: Ct Okm, Ct

3cm, Cr Smie, 10k, 35, 55, 80, 25J1, A12, A20, Y7A, Y12, CH 10, CH25,CH 30, BU 40, BY 60,
KY 35-12, KY 60-3.

Tema 6. Kinaccudukanusi, MAapKMpoBKa, CBOICTBA M NPUMEHEHHE JIeTHPOBAHHBIX
craJieit

1. Jlath ompeneneHue MOHATUSAM JIETUPOBAHHAS CTallb, JIETUPYIOIIUNA AJIEMEHT.

2. Knaccudukanus TerupoBaHHBIX CTalIeH M0 XMMUYECKOMY COCTaBy, 10 Ha3HAYCHHUIO,
10 Ka4eCTBY.

3. Kak B MapkupoBKe JIETHpOBaHHBIX CTaJed yKa3bIBaeTCs: COJECpPKAHUE YIIepoia, BU
JIETUPYIOILETO 3JIEMEHTAa U €ro CoJepXKaHHue, KauecTBO. YMeTh paciudpoBaThb MapKy CTalH,
yKa3aB: COJAEp/KaHHWE YIVIEpOAA; BHUJ JIETHPYIOUIETO OJJIEMEHTA M €ro  COAEpPIKaHHUE;
KJIaccu(pUKAIUIO 110 Ka4eCTBY; Ha3HaueHHe, 00JIacTh MPUMEHEHUS, TPUMEPHBIE CBOMCTBA.

4. B ueM 0COOEHHOCTH MUKPOJICTUPOBAHUS CTaJIH.



IIpuHIUIIBI JIETUPOBAHUSA KOHCTPYKIIUOHHBIX CTAJICH.
OCHOBHBIE TPYIIIBl KOHCTPYKIIMOHHBIX CTaJIEH.
Cranu 1 criaBbl 1151 PEXYIIUX HHCTPYMEHTOB.
BeicTpopexyiiue crany.

[IITamrioBBIE CTAIIH.

10. BankoBble cTanu.

11. Cranu ass MEpUTENBHOTO HHCTPYMEHTA.

©ooNo O

Tema 7, 8. MapkupoBKa, cBOiicTBA U NPHMEHeHHE CILIABOB LBETHBIX METAJJIOB.
Hemerauinueckue MaTepuaJbl.

1. OcHOBHBIE CIIIaBBI HA OCHOBE MeTU (OpOH3bI U JIATYHH ), KX MAPKUPOBKA U PUMEHEHHE.

2.0OCHOBHbBIE CIUIaBbl Ha OCHOBE alOMUHMA (nedopMHUpyeMble, TEPMHUECKU
HEYIIPOUYHSEMBIE U YIIPOUHSEMBIE), UX MAPKUPOBKA U IPUMEHEHHUE.

3. CBoiicTBa U NPUMEHEHHE CIJIAaBOB HA OCHOBE TUTAHA.

4.Kakue criaBbl Ha3bBarOT 0ab0uTamu? KakoBel mpuHOMIBEI WX co3ganus. [IpuBemnure
IPUMEPbI TAaKUX CIUIaBOB.

5. Kakue maTtepuansl Ha3pIBatOT MOPOILIKOBbIE MaTepuainsl? Kak ux mosnyuyaror?

6. Knaccudukanus, cBOHCTBa U NPUMEHEHNUE KOMITO3ULIMOHHBIX MaTepHaJIOB.

7.Knaccudukanusi, CBONCTBA M HNPUMEHEHHE OCHOBHBIX TIpYII HEMETATIMYECKUX
MaTepHalIoB.

6.2 BueaynuTopHasi caMocTOsITeJIbHAs1 padoTa 00y4aroINXCs OCYIIECTBIICTCS B BUJIE
W3Y4YEHUs JIMTEPATYpPhl MO COOTBETCTBYIOIIEMY pa3liely ¢ IMpopabOTKOW Marepuaia Mo TeMam
JIUCILIUILINHEL.



ITpunoxxenune 2

7 OueHoYHbIE CPeCTBA /ISl MPOBeIeHH s POMEKYTOYHOM aTTeCTAMHU

a) [lnanupyemble pe3yabTaThl 00y4eHHUSs] H OLIEHOYHbIE CPeACTBA [JIsl IPOBeIeHU

HpOMe)RyTO‘lHOﬁ aTrecranmum:

CTpyKTypHBI
DJIEMEHT
KOMIIETEHINH

[Tnaaupyemblie pe3ynbTaThl
o0ydeHus

OneHouyHble CpeaCTBA

OIIK-2 Cniocoben ¢popmMynupoB

aTh 3a71a4u MPO(HeCCHOHALHOMN IeATEIIbHOCTH Ha OCHOBE 3HAHUN

HpO(l)I/IJ'IBHBIX pasacsioB MAaTEMATHYCCKUX U €CCTCCTBCHHOHAYYHBIX JUCIUIIIINH

OIlK-2.1

BrinosiHseT MOCTaHOBKY 3a/1a4
B (opManM30BaHHOM BHJE Ha
OCHOBE 3HAHMU MPO(UIBHBIX
pa3aenoB MaTeMaTU4YecKuX u
C€CTCCTBCHHOHAYYHBIX
JTUCIUILTAH B
npodeccnoHaTbHOM
JeSITeNIbHOCTH

oOJactu

Teopernueckue BOIPOCHI:

1. CtpykTypa M CBOMCTBa
MatepuaioB. AmopdpHOE U
KPUCTAJTNYECKOE COCTOSTHUE
MarepHaa.

2. MeTtosl U3YYCHUS
CTPYKTYpPBI MaTE€pUAIIOB.
3. Kpucrannuueckas
pemerka. OCHOBHBIE
PEIIEeTOK METAJUIOB.

4, [Homumopduszm.
[TonumopdHubIie mpeBpalieHusl.
5. Hedexror
KPUCTATTNYECKOTO CTPOSHUSI.
6. AHunzorponus.

7. OHepreTudyeckue
YCIIOBHS KPHUCTATU3AIIH.
Binusuue CKOPOCTH
OXJTAXKICHUS Ha
KPHUCTATU3ALHIO.

8. Mexanu3m
kpuctamnuzanuu. I[lapamerps
KPHUCTaTU3AIUH.

9. I'omorenHnoe
(camMOTIpON3BOIBLHOE)
oOpa3oBaHue
KPUCTaTU3AIUH.
Kputnueckuii 3aposii.

10. TereporenHoe
(HecamMOIpON3BOJILHOE)
oOpa3oBaHue LIEHTPOB
KpUCTAJITU3AIUH.
Monudunuposanue.

11. JlennputHas
KPUCTaJLTU3AIHSL.

12. Kpucramimdeckue 30HbI
clIUTKa. Ycaaka.

THUIIbI

LIEHTPOB

13. Bwuas! mukBanum.

14. Buasl nedopmanuu.
MexaHu3m IIaCTUYCSCKOM
nedopmaruu.

15. Haknen pu




MJIACTHYECKON  JeopMaIium.

Pons JUCIIOKAIIUN B
YIPOYHEHUH.

16. Mexanuuyeckue
CBOMCTBaA METAaIOB.

KoHCcTpyKTHBHAS TPOYHOCTD.
17. Mexannyeckue

XapaKTePUCTHKH,

orpenensieMbie npu

WCTIBITAHUU HA PACTSDKCHHUE.
OIIK-2.2 BriOupaer wmarematumyeckuii | Pemuth 3aauy u3

arrapar JJIsA PCIICHUA
(bopManM30BaHHBIX 3amad B
obmacti  mpoecCHOHATEHON
IeSATEeIbHOCTH

npogeccuOHaTBLHON 00JIaCTH:
1.  OOBSICHUTH, KaKylO IICJ]Ib
NPEeCceyloT P BBEJACHUU B
pacruias MOJIU(UKATOPOB?
IIpuBecTn npumMepsl JEHCTBUA
MOAU(HUKATOPOB.

2. B kakoii oTiaMBKE 3epHO
3aKpUCTAJIIN30BaBILEIOCS
MeTayia Oyzaer Oojblie: Mpu
pasyIMBKe JKUAKOIO MeTajula B
necyanyro ¢GopMy HUIUM B
METaJUIMYECKYIO? KaxkxoBo
OyIeT pa3nuuue B CBOMCTBAX?
3. OOBsACHUTD, K YEMY
MOXET TIPUBECTH MEperpeB
pacriiaBa npej paziIuBKOM ero
B ¢GopMbl  (M3IOXKHULBI)?
3ayeM NPOBOJAT OIEPALHUIO

IOJICTY>KUBaHUS pu
nonxydyeHuu oTiauBok? Kak ee
OCYIIECTBUTH

4, Kaxoit
nedopmaruei MOYHO
HEeoOpaTuMo W3MEHHTh
dbopMy, pasmepbl U CBOICTBa
MaTepuana?

5. OOBSACHUTD, 4TO
MIPOUCXOUT pu
(GOpMUPOBAaHUU TEKCTYPHl B
nedhopMUPOBAHHOM

Marepuane? Kak 310 Biuser
Ha CBOMcCTBa MeTasnia?

6. 3auem  TpebyeTcs
BOCCTAHABJIUBATh
MIaCTUYHOCTh
X0JIOAHO1e(hOPMUPOBAHHOTO
JTUCTa (xanmOpoBaHHOM
3aroTOBKH, BOJIOYCHOM
MIPOBOJIOKHU)? Kaxoit

00paboTKONl  3TO  MOXKHO
caenaTrh?
7. B kakoii cramm Oymer




BBIIII€ TBEPAOCTH MPHU 3aKaJKe:
B crasi 45 nnu 30XT'C?

8. VY kakoil cranu Oyxer
OoJbIlle TPOKATUBAEMOCTh —
YIJIEPOJIUCTON W
JIETUPOBAHHOMN? 3auem
HE00X0IUMO 3HATh
IIPOKAJIMBaEMOCTb CTaJIN?

9. Kak oTnuuuth BS3KOE
pa3pylLieHHe OT XPYIKOro?

10. Kak MIPOBECTH
MHUKPOCKOITUYECKOE
UCCIIeIOBaHHE
METaJUIMYeCKOro martepuaia?
UTo MOXHO BBISIBUTH C
TTOMOIIIBIO TaKOTO
HUCCIIEIOBAHUS?

0) Ilopsinok mnpoBedeHHs] NPOMEKYTOYHOH AaTTeCTAllMM, IOKa3aTeJM M KpPUTepHH
OlleHUBAHMS:

IIpome:xxyTouHasi aTTecTanus Mo gucuuiinae «Marepuaabl 0Tpacam» MPOBOAUTCS B
BUJIC 3a4eTa. 3a4yeT MPOCTABIIACTCSA IIOCIIC OICHKM 3HAHWN OOYYaloIIUXCs 1O pe3ylbTaTamM
3aIIUTHl  BBITIOJIHCHHBIX J1A0OPATOPHBIX pabOT M KOHTPOJBHBIX padOT, BKIIOYAIOIINX
TEOPETUYECKHIE BOMPOCHI U MPAKTHYCCKUE 3aaHVsI, BBISBIISIONINE CTENICHh CPOPMUPOBAHHOCTH
YMEHHH U BIIAJECHUI

IToxa3aTenn U KPpUTEPUH OLCHUBAHUSA 3a4eTa:

Jnst momydeHust OeHKU

— «3a4TeHO» — oOyyarolMiics [OJDKEH I0Ka3aThb 3HAHMS HE TOJBKO Ha YpOBHE
BOCIPOM3BECHUS U OOBSICHEHHS] MHQOpPMAIMHM, HO M HHTEJUIEKTYaJbHbIE HABBIKM DPELICHUS
npobieM W 3a/1ad, HaXOXKICHUS YHUKaIbHBIX OTBETOB K MpoOjeMaM, OL€HKHM U BBIHECCHMS
KPUTHYECKUX CYKJICHHH;

— «He 32a4TeH0» — 00yJaroIUiCcs He MOXKET M0Ka3aTh 3HAaHHsI HAa YpOBHE BOCIIPOU3BEICHUS
U 00BsICHEHUSI HH(OPMALIUY, HE MOXKET IIOKa3aTh MHTEJUIEKTYalbHbIE HABBIKM PEIICHUS TPOCTHIX
3a/1a4.




