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JIner akryaauzanuu pado4eil mporpaMmbl

Pabouas mporpamma nepecMoTpeHa, 00cyxieHa u ogo0pena uist peanusarmu B 2024 - 2025
yueOHOM Troly Ha 3acefqanuu kKadenpsl JIMTEHHBIX TPOLIECCOB M MATEPHATIOBEICHUS

[IpoTokosn oT 20 . Ne

3aB. kadenpoii H.A. ®eokTuctos

Pabouas mporpamma nepecMoTpeHa, 00cykieHa u ogo0pena uist peanmsarmu B 2025 - 2026
yueOHOM rojy Ha 3aceqanuu Kadeapsl JIMTEHHBIX IPOIECCOB M MATEPUATIOBEICHHSI

[IpoTokosm oT 20 . Ne

3aB. kadenpoit H.A. ®eokTncTOB

Pabouas mporpamma nepecMoTpeHa, 00CykieHa u oo0pena uist peanm3armu B 2026 - 2027
y4eOHOM roJly Ha 3aceqaHuu Kageapsl JIMTEHHBIX TPOIECCOB M MaTePUAIOBEICHUS

[IpoTokosm o 20 . Ne

3aB. kadenpoit H.A. ®eoKTHCTOB

Pabouas mporpamma nepecMoTpeHa, 00CcykieHa 1 ojo0penHa it peanm3armu B 2027 - 2028
yueOHOM rojy Ha 3aceqanuu Kadeapsl JIMTEHHBIX POIECCOB M MaTEPHATIOBEICHUS

IIporokom oT 20 1. Ne

3aB. kadenpoit H.A. ®eokTucron




1 esiu ocBOCHUSI IMCIHUIIIMHBI (MOY/JIs1)

Henssmu ocoenust qucuuminussl «KMATEPUAJIOBEJIEHUE) sBastorcs: npuodbpeTeHue
CTYACHTAMM TEOPETUYECKUX 3HAHMM O 3aKOHOMEPHOCTSX, ONPEIENSAIOIIUX CBOMCTBA
MaTepHUaIoB, MPAKTUYECKUX HABBIKOB KOHTPOJII M IPOTHO3MPOBAHMS CBONCTB M IOBEICHUS
MaTEepHAJIOB B PA3IMYHBIX YCIOBUAX MX 00pabOTKH M HKCIUTyaTalli, HEOOXOIUMBIX OakaiaBpy
no mpodpmno «TexHomoruu u UppoBOE YIpaBIEHUE NPOIECCAMHU IPOU3BOJCTBA YEPHBIX
METaJJIOB U CILUIaBOB»  JUIA IUIOAOTBOPHOM Hay4YHO-HMCCIIE0BATEIbCKON u
IIPOU3BO/ICTBEHHO-TEXHOJIOIMUECKOM 1€ TEIbHOCTH.

2 MecTo THCHMIIMHBI (MOYJIs1) B CTPYKTYpe 00pa3oBaTe/ibHOIl MPorpaMmsl

Jucuunnuaa MarepuanoBeeHre BXOAUT B 00s3aTENIbHYI0 4YacTh Y4e€OHOro ILIaHa
00pa3oBaTebHON MPOTPAMMBI.

JUis ~ w3ydeHus  JUCHUIUIMHBI ~ HEOOXOJAMMBI  3HaHWS  (YMEHUsS,  BJIAJICHUS),
chopMUpOBaHHBIC B pe3yNIbTaTe U3yUEHUS AUCITUTUTHH/ IPAKTHK:

Hcropus metaimyprumn

dusznyeckas XuMus

BBenenue B HanpaBiieHuE

OO611ast ¥ HeOpraHU4ecKask XUMHUS

®dusuka

3Hanus (yMEHHs, BIAJCHUS), TTOJYICHHBIC MPU U3YUYEHUU NaHHOW NUCIUIUIMHBI OYyTyT
HEO0OXOUMBI JTsl U3YUSHUS TUCIUTUIAH/TIPAKTHK:

Hayuno-uccnenoBarenbckas paboTa

KogmreBast o6paboTka cranm

JIuTeiiHOE TPOU3BOJCTBO

Pa3nuBka u kpucTanau3anus cTaau

[ToaroToBka K cjaue v ciaya rocyAapCcTBEHHOT0 HK3aMeHa

MonennpoBaHue MpoLeccoB U 00bEKTOB B METALTYpPIHH

MerTo b1 UCCIIeIOBaHKS MAaTEpHUajIOB U MIPOLIECCOB

[IpousBoicTBEHHAs - TEXHOJOTHYECKas! (IPOEKTHO-TEXHOJIOTUeCcKast) MpaKkTHKa

HoBeie TexHOMOTHYECKUE PEIIeHUs] B METAILTYPT Y YEPHBIX METAJIIOB

VYyeOHnast - Hay4yHO-HCCIEIOBaTeIbCKas paboTa (MOoJydeHHWe TICPBUYHBIX HABBIKOB
Hay4YHO-HCCIIeI0BATEIbCKON pabOThI)

[ToaroToBka K mpoiie1ype 3alluThl ¥ 3al1MTa BHITYCKHON KBATHU(PUKAITMOHHOHN paboThI

[IponBrxeHne Hay4YHOM TPOAYKIIMU

[IpousBoicTBEHHAS - IPEATUIIOMHAs TPAKTUKA

Mertposorus, cTanapTu3aius u cepTuuKams

[IpoexTHast neATeIbHOCTD

3 Kommnerenuun ody4arouierocsi, opMupyembie B pe3yJibTaTe 0CBOCHHUS

AUCHMILINHBI (MOAYJISA) U INIAHUPYEMbIe Pe3y/IbTAaThl 00y4eHHs

B pesynbrate ocBoeHMsI AMCHUIUIMHBI (MOayis) «MaTepuanoBeieHue» 00ydarouuiics
J0JKEH 001a1aTh CIEAYIOIUMU KOMIIETEHLUAMMU:

Kon nanukaTtopa NHaukaTop 10CTHKEHUS KOMIICTCHITUN

OIIK-1 CnocobeH pemaTh 3aha4d NPO(EecCHOHANTBHON AeATeNIbHOCTH, MPUMEHSST METO/bI
MO/IEIMPOBAHUS, MATEMAaTHUECKOTO aHAJIN3a, ECTECTBEHHOHAYYHbIE U OOLICMHKEHEpHbIE 3HAHUS

OIIK-1.1 Hcnonb3yeT ecTeCTBEHHOHAYYHbBIE 3aKOHBI M INPUHLMIBI [PU PELICHUN
PAaKTUYECKUX 3a]1a4

OIIK-1.2 Pemaer cranmapTHele npodeccCHOHATbHbIE 3aJauyd C MPUMEHEHHEM
00IIeHH)KEHEPHBIX 3HaHU I




OIIK-1.3

HpI/IMCHSIeT MCTOABI MOACIIUPOBAHUA M MATCMATHYCCKOI'O0 aHalIn3a IJId
peICHUA 3a/Ja4 TCOPECTUYCCKOI'O K IIPHUKJIAJHOI'O XapaKTcpa




4. CTpyKTypa, 00b€M U coep:KaHue TMCHUIIJIMHBI (MOYJIs1)
OO0mast TpyI0eMKOCTh AMCIUILTUHBI COCTaBIsAeT 9 3a4eTHBIX eauHUIl 324 akaj. 4acoB, B TOM

YHUCIIC:

— KOHTaKTHas pabota — 132 aka. 4acos:
— aynutopHas — 126 aka. 4yacos;

— BHEAayIUTOpHAs — 6 aKaJl. 4acoB.;

— camocTosTenbpHas pabota — 156,3 akaz. 4acos;

— B (popme npaxTrueckoii moaroroBku — 0 akaz. yac;

— IMOAATOTOBKA K dK3aMeHy — 35,7 akaJl. yac

@opMa aTTeCTaluu - 3a4€T, OK3aMCH

AynuropHast 3w
o | ronraxHas paGora E & ®opma TeKyero
=
Pasien/ Tema g (B akan. yacax) ) > Bun 3 KOHTPOJIS Ko
g 3 © | camocrosTenbpHON | ycrieBaeMOCTH U
JIACIUTUTAHBI 5 e = . | xommereHpn
o = paboThI MPOMEKYTOTHON
© na6. | mpakr. | €8
Jlex. - | PAKT. 3 aTTecTalyy
3aH. | 3aH. | O &
1. Brenenue
1.1 Poms wmarepuana B
IKCIUTyaTalluH U3JICITUH. N
IIpopaboTka Texymuit
OCHOBHEIE [TOHSTHUS. TeopeTpnqecxoro KoM y";ﬂb. OIlK-1.1,
HUcropus pa3BUTHS 2 52 P P o OIlK-1.2,
(JIEKIIMOHHOT 0) YcTHbI
MaTepHaIOBECHUS Kak OIlK-1.3
Mmarepuaia 9KCIIPECcc-0Ipoc
Hayku.Knaccudukanus
MaTepHuaoB.
ITpopaboTka
3 .
1.2 Knaccugpukanus JICKIIMOHHOTO Texymuit
MaTepHuaoB. OcHoBHBIE Mmarepuana; KOHTPOJb!
CBOMCTBa MaTepHAaJIOB. MOArOTOBKA K 3amura OIlK-1.1,
CBsi3b MEXY CTPYKTYPOH U 2 2 6 n1abopaTopHbIM 11a060paTOPHBIX OIlK-1.2,
CBOWCTBAMHM  MaTEpPHAJIOB. 3aHATHUSIM; pabor. OIlK-1.3
Mertonpt HCCIeI0OBaHUs MOJITOTOBKA K Kontponbhas
CTPYKTYPBI. KOHTPOJIBbHON pabota
pabote
Wroro no pazaeny 4 2 11,2
2. ATOMHO-KPUCTAJUTMYECKOE
CTPOCHHE MaTEPHAJIOB
ITpopaboTka
2.1 Buzmsl  KpHUCTaJIOB. JIEKIIMOHHOT O N
A p ! Texymuii koutpons| OIIK-1.1,
Kpucranmmueckas perierka. Marepuana;
[onumoppuzm 2 6 IMOArOTOBKA K Kontponbnas OlLIK-1.2,
P ’ . pabora OIlK-1.3
AHM30TpONHSL. KOHTPOJIbHOM
3 pabote
ITpopaboTka
2.2 eeKTHI JIEKIIMOHHOT O N
Jled ! Texymuii koutpons| OIIK-1.1,
KPHCTAJITMYECKOTO Marepuana;
2 6 KontponbHas OIlK-1.2,
CTpPOCHHUSI. MexaHu3MBbI TIOATOTOBKA K
N pabota OIlK-1.3
muddy3um KOHTPOJIbHOM
pabote
HWroro no pasaeny 4 12

3. Kpucraymzanus pacriiaBoB




ITpopaboTka

JIEKIIHOHHOT'O .
3.1 TepmoanHaMuuecKue MaTepuaa; Tekymmii KOHTPOITb
CIIOBHSI  KPHCTaJUTU3AIINN. ’ KonTponpHas
Y P 1 MOJITOTOBKA K P OIlK-1.1,
Mexanu3m pabora
N — 8 71a60paTOPHBIM 3ammra OIIK-1.2,
P T 3aHATHUSM; o OIlIK-1.3
IMapametpst 11a00paTOPHBIX
MO/ITOTOBKA K
KPHCTAIUTH3AIHH. ., pabot
KOHTPOJBHON
3 pabote
ITpopaboTka
3.2 Camormpou3BojibHas H JICKIIHOHHOT'O N
. Tekymuii KOHTPOIIL
HECaMOMPOU3BOIbHAS Marepuana; K
OHTPOJIbHAS
KpUCTAJIN3aLUsl. MOJITOTOBKA K OIIK-1.1,
paborta
Monu¢punupoBaHue. 8 71a00paTOPHEIM OIIK-1.2,
3amura
HennpurHas 3aHATHAM; OIIK-1.3
J1a00paTOPHBIX
kpuctaun3anus. CTpoeHue TO/ITOTOBKA K aGor
CIIUTKA KOHTPOJIBHOU p
pabote
Hroro 1o pasneny 16
4. Jlebpopmauuss u  Harpes
Je(hOpMUPOBAHHBIX MATEPHAJIOB
ITpopaboTka
4.1 VYnpyras u JIEKLIUOHHOTO .
Texymuii KOHTPOIb
IUIaCTHYECKas TedopMariusi. Marepuana;
KonrponbHas
Mexanu3m  edopMaryu. MOJITOTOBKA K OIlK-1.1,
pabora
W3MmeHeHne CTpyKTypsl U 6 nabopaToOpHBIM OIIK-1.2,
. : 3amura
CBOWCTB 3aHATUAM,; OIlK-1.3
11a00paTOPHBIX
MONAKPUCTATITHIECKOTO TO/ITOTOBKA K aGor
MeTaJuia npH aedopMarum. KOHTPOJBbHOM p
3 pabote
ITpopaboTka
JIEKLIHOHHOT'0 .
. Texyuit KOHTPOIb
4.2 VI3MeHeHue CTPYKTYpbl Marepuana, KonrtponbsHas
14' CBOICTB IpU Harpese [OATOTOBIA K abora OIK-1.1,
epopm OBaHfioro P 6 n1a00paTOPHBIM 3I’)a ura OIlK-1.2,
JICDOPMHP 3aHATHSIM; » OIIK-1.3
MeTasia. n1abopaToOpHBIX
MO/ATOTOBKA K
. pabot
KOHTPOJIBbHON
pabote
HUroro no pazzpeny 12
5. MexaHuyeckue  CBOMCTBa
MaTepuagoB
IIpopaboTka
JIEKLILOHHOT'O .
! Texymmit kontpons| OIIK-1.1,
5.1 OcHOBHbIC TOHATHA W MaTepuana;
onpeaeneHus 6 MOJITOTOBKA K Konrponbras OIIK-1.2,
’ . pabora OIlK-1.3
KOHTPOJIBHON
pabote
ITpopaboTka
3 JIEKIIMOHHOTO .
. Texymuit KOHTPOIBb
5.2 Buagpl, Merogsl H Matepuaia, 3ammura
060 I[OBaH;Ie TSt [TOATOTOBKA K 1a00paTOPHBIX OMR-1.1,
Py o 6 n1a00paToOpHBIM paTop OIlK-1.2,
WCTIBITAHUSL MEXaHHYECKUX . pabor
N 3aHATHUAM; OIIK-1.3
CBOIICTB. KonTponbnas
TIOATOTOBKA K
. pabota
KOHTPOJIBHON
pabote
HWroro no pasaeny 12

6. ®a30oBble M CTPYKTYpHBIC

IIpeBpalleHus
JBYXKOMIIOHEHTHBIX
METAJUINYECKUX CHCTEMax

B




ITpopaboTka

6.1 OcCHOBHBIE TIOHSATHSI H;I;ITIZI 0::;;0 Texymumii kortpor | OIK-1.1,
) 2 8 P ’ KonrponbHas OIIK-1.2,
TEOpUH CILIABOB. MO/ITOTOBKA K pabora OIK-1.3
KOHTPOJIBHOM '
pabote
ITpopaboTka
3
HeKHHOHHOF_O Texkynuit KOHTPOIb
6.2 [uarpamMmbl JBOWHBIX Marephana, KonrponbHas
CHCTEM dopmupoBanue TIOATOTORKA K abora OIK-1.1,
. T' - P I;OﬁHHX 2 4 6,6 | mabopaTopHBIM ga ura OIIK-1.2,
cﬁgo};p ! SAHATIVM, 11260, ]:fTo HBIX OIK-1.3
’ MHOATrOTOBKA K pa60$
KOHTPOJIBHOM p
pabote
Wroro no pazneny 4 4 14,6
7. XKenezoyriepoaucTsie CIIIaBbl
ITpopaboTka
7.1 XapakTeprucTuka JICKIOHHOTO Texymuii kontpons| OIIK-1.1,
JarpaMMbl (hazoBoro 2 8 Mvarepuana, KonrponbsHas OIIK-1.2
MOJITOTOBKA K )
COCTOSTHUS JKEJIe30-YIIIepOL KOHTPOJTHHOM pabora OIIK-1.3
pabote
IIpopaboTka
3 KITHOHHOT
nrs[aITle Onanoa'o Texymuii KOHTPOIb
7.2 dopmupoBaHue p ’ KonrponbHas
CTPYKTYPBI crajiei u TIOATOTORKA K abora OIK-1.1,
‘{prHO}];p 5 PABHOBECHOM 4 12 8 J1a00paTOPHBIM ?I:a ura OIIK-1.2,
cc})]gommn b SAHATIVIM, 160 ;lITo HBIX OIIK-1.3
’ IIOAIOTOBKA K pa6of
KOHTPOJIbHOM p
pabote
Wroro no pazaeny 6 12 16
8. Knaccudukanus, mapkupoBka
u INpUMEHEHHE
JKEJIe30YTIEPOIUCTHIX CIIJIABOB
ITpopaboTka
8.1 CBsi3b MEX]Ly H;I;ITIZI;;:HO;O Tekymuii KOHTPOIb
CTPYKTYpOil UM CBOWCTBaMU ’ Koutponbhas
c::pzlx P QVIVHOB MOZArOTOBKA K ?60Ta OIlK-1.1,
Kfaccn P YTYHOB. 2 2 6 | maGopatopHsM §’a - OIIK-1.2,
T, 3aHATHSM; n OIIK-1.3
MapKUpPOBKa U NPUMEHEHHUE HOAFOTOBKA K 11a00paTOPHBIX
CEpBIX YYTYHOB. KOHTPOMEHOH pabor
3 pabote
ITpopaboTka
JICKIIMORHOTO Texymuit KOHTPOIB
8.2 BimsHue yriepoma u MaTepuana;
o . Konrponbenas
nmpuMeced Ha  CBOMCTBa MOJITOTOBKA K aGora OIlK-1.1,
craneir.  Knaccudukanms, 2 6 6,3 n1a00opaToOpHBIM ?E)a e OIlK-1.2,
MapKHpPOBKa U NMPUMCHEHUE 3aHATHSM; H OIlK-1.3
N 1a00paTOPHBIX
YIIIEPOAMCTHIX CTaJICH. MIO/ATOTOBKA K aGor
KOHTPOJIbHOM p
pabote
HWroro no pasaeny 4 8 12,3
Hroro 3a cemectp 36 36 106,1 3a4éT
9. dopmupoBaHue

HEPaBHOBECHBIX CTPYKTYP




ITpopaboTka

JIEKIIHOHHOT'O .
. Tekymmii KOHTPOITb
Marepuana; K
OHTPOJIbHAS
9.1 dazoBEle mpeBpamIeHNs [TOATOTOBIA K pabora OIK-1.1,
B.CTaJ'II/IH L HAIDCBE 5 8 71a60paTOPHBIM Samura OIlK-1.2,
P peBe. 3aHATHUSM; o OIlIK-1.3
71a00paTOPHBIX
MO/ITOTOBKA K
. pabot
KOHTPOJBHON
4 pabore
ITpopaboTka
JICKIIHOHHOT'O .
. Tekymuii KOHTPOIIL
MatepHaa, KonrponbHas
9.2 ®a3oBble IIPEBPALEHNS TIOATOTORKA K Ta;p60Ta OIK-1.1,
B.CTaJ'II/I npu oxfamzefnn 4 8 naGopaTopHEIM gaHmTa OlIK-1.2,
P ’ 3aHATHSIM; OIlK-1.3
J1a00paTOPHBIX
TO/ITOTOBKA K
. pabor
KOHTPOJBHOMN
pabote
HUroro o pazaeny 9 16
10. OcHOBBI TEPMHYECKOIN
00paboTKu
ITpopaboTka
10.1 TonsTus 0 JIEKLIHOHHOI'O N
. . Texymuit koutpons| OIIK-1.1,
TepMHUYIEeCKOl  00paboTKe. Marepuana;
Knaccudukanus BUJIOB 2 4 MOATOTOBKA K Kortporbraz OIK-1.2,
. . pabora OIIK-1.3
TEPMUYECKOH 00paboTKH. KOHTPOJIbHOH
pabote
IIpopaboTka
JICKIIHOHHOT'O N
. Tekymuii KOHTPOJIb
Marepuana, Koutponbhas
10.2 Knaccudukanms, 1enb MOAIrOTOBKA K abora OIK-1.1,
nn MMEHEHHE onsnr; ’ 3 4 N1abopaTopHLIM 3I’)a uTa OIIK-1.2,
P ’ 3aHATHUSM; H OIlK-1.3
n1abopaToOpHBIX
MO/ATOTOBKA K
. pabot
KOHTPOJIBbHON
pabote
ITpopaboTka
JIEKLIHOHHOT'0 .
) Texymuit KOHTPOJIb
Marepuana, Koutponbhas
10.3 3akanka cramnu. Buapl [TOATOTOBIA K abota OIR-1.1,
s e 3 4 | naGoparopusim Lo OITK-1.2,
’ 3aHATHSM; n OIIK-1.3
11a060paTOPHBIX
MOAATOTOBKA K
. pabot
KOHTPOJIBbHON
pabote
IIpopaboTka
JIEKIOHHOT'O .
10.4 TlpeBpaiieHus npu MaITIepHaﬂa' Tekymuii KOHTPOIb
HarpeBe 3aKaJIeHHOHM CTaju. ’ Konrponbenas
OT? oK cran MIO/ATOTOBKA K ?60” OIIK-1.1,
Kna(}:]cnqua usi elb 1/1 3 4 N1aGopaTopHbIM ?E)a uTa OIIK-1.2,
i, o 3aHATHAM, i OIIK-1.3
IIpUMEHEHHUE BH/IOB 1a00paTOPHBIX
TIO/ATOTOBKA K
OTITyCKa. . pabor
KOHTPOJIBHON
pabote
HWroro no pasaeny 11 16

11. Knaccudukanmus,
MapKHApPOBKa, CBOICTBa u
MIpUMEHEeHUE JIETHPOBAHHBIX

crayen




ITpopaboTka

JIEKIIHOHHOT'O .
) Tekymmii KOHTPOITb
Marepuana; K
OHTPOJIbHAS
11.1 KoHcTpyKIIMOHHBIE [TOATOTOBIA K pabora OIK-1.1,
CTE.U'II/I 3 2 6 71a60paTOPHBIM Samura OIlK-1.2,
’ 3aHATHSM; H OIlK-1.3
71a00paTOPHBIX
MO/ITOTOBKA K
. pabot
KOHTPOJBHON
pabote
ITpopaboTka
JICKIIHOHHOT'O .
. Tekymuii KOHTPOIIL
11.2  HHCTpyMEHTaNbHbIE MatepHaa, KonrponbHas
cranu. Ctany W CIUIaBbI C TIOATOTORKA K abora OIK-1.1,
) 4 2 42 11a60paTOPHBIM P OIIK-1.2,
0CcOOBIMH  (PU3UYECKUMU U 3amura
N 3aHATHSM; OIIK-1.3
XAMHYECKAMH CBOHCTBaMU. 1a00paTOPHBIX
TO/ITOTOBKA K
. pabor
KOHTPOJBHOMN
pabote
Uroro no pazneny 7 4 10,2
12. MapkupoBka, CBOWCTBA U
MIPUMEHEHUE CIUIABOB I[BETHBIX
METaJIJIOB
IIpopaboTka
oo Tt o
12.1 MenHble CIUIaBEI. 2 2 2 P ’ - OIIK-1.2,
TO/ITOTOBKA K 71a60paTOPHBIX OIK-1.3
n1abopaTOpHBIM pabor '
3aHATHAM
IIpopaboTka
. JeKuoHHoro | Tekymuii KOHTpOIb
12.2 AmoMuMHHHA W €ro MaITIe nasa: yﬂl3a I/ITan OIlK-1.1,
cruiaBpl.  CIniaBel  TUTaHA. 3 2 2 HOZ[FOI"I)“OBKa’K 160 ];}1“0 HBIX OIlK-1.2,
[Ipoune cruiaBebl. patop OIlK-1.3
11a00paTOPHBIM pabor
3aHATUAM
HUroro no pazzpeny 5 4 4
13. Hemerannnyeckue
MaTepuabl
IIpopaboTka
13.1  OcHoBHbIE  BUABI JEeKIMOHHOro | Tekyluii KOHTPOIb OIK-1.1
eMeTaJTHUECK aTepuana; 3almTa .
HEMETAJUTMECKUX 4 4 Mmarepuana; IITAT OIIK-1.2,
MatepuainoB. VX cBoicTBa 1 MO/ATOTOBKA K 11a00paTOPHBIX OIK-1.3
MIPUMEHEHHE. n1abopaTopHBIM pabor '
3aHATHUAM
Wroro no pazaeny 4 4
14. Dx3amen
ITpopaboTka
JIEKIOHHOT'O
Marepuaia. .
s peHHe IMpomexyTouHbIi OIIK-1.1,
14.1 Dx3amen. OHOJIHyI/IIlTeHbHOFO KOHTPOJb OIIK-1.2,
A (Dx3amen) OITK-1.3
Marepuaia.
IToaroroska k
JK3aMeHy
HUroro no pazneny
Hroro 3a cemectp 36 18 50,2 SK3aMEH
Uroro o aucuuiuinze 72 54 156,3 3a4eT, SK3aMeH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

[Ipu npoBeaeHnu yueOHBIX 3aHATHI MpeTogaBaHne TUCIUILTHHBI « MaTrepuaaoBeeHne
peanu3yercsi B (opMe KypCOB, COCTaBJICHHBIX C HCIIOJIb30BAaHUEM pE3yAbTaTOB HAyYHBIX
UCCIIeIOBAaHUM, MPOBOJMMBIX Ha Kadeape, a TakkKe B IEHTPE KOJUICKTHBHOTO TMOJIb30BAHUS
MI'TY, B TOM 4ucClie C y4€TOM pEerHOHaAIBHBIX 0COOEHHOCTEH MPO(ecCHOHAIBHON AeITeIbHOCTH
BBIITYCKHUKOB U nnoTpedHocTel padotonareneit (MMK, MMK-METU3, benmar u 1p.).

B nponecce mnpenomaBaHus AMCUMIUIMHBL «MarepuanoBeaeHre» MPUMEHSIOTCS
TpaaUIMOHHAs, WHTEPAaKTUBHAs M HWH(GOPMAIIMOHHO-KOMMYHHKAIMOHHAs 00pa3oBaTeIbHbIC
TexHosjoruu. IIpu MCHoap30BaHUM TPAaJIULMOHHBIX OOpPa30BATENbHBIX TEXHOJOTUMH YydeOHbIE
3aHATUS BBHIMOJNHAIOTCS B (popMe HMHGOPMAIMOHHBIX JIEKIUH ¥ JIa0OpaTopHBIX paboT. Ora
TEXHOJIOTUSl ~ COYETaeTcsi C  HUCHOJb30BaHUWEM  HMH(OPMALMOHHO-KOMMYHHUKAIIMOHHBIX
00pa30BaTeNIbHBIX TEXHOJIOTUM, KOTJa JIEKIIUHU IPOBOAATCA B pOopMe JIEKINN-BU3yaIU3alii, pH
pealiM3allMiM  KOTOPBIX  M3JI0KEHHE  COJEpXKAaHMsSI  CONpPOBOXKJIAETCS  IpEe3eHTaluen ¢
JIEMOHCTpale yueOHbIX MaTepualioB, MPEICTABICHHBIX B PA3IMYHbIX 3HAKOBBIX CHCTEMAX, B
TOM YHCJIE WJUTIOCTPATUBHBIX, I'paUuecKuX, ayAno- U BUACOMaTEPHAIIOB.

JlekuMOHHBIM MaTepuan 3aKkperuiieTcs B XOJie JIabOopaTOPHBIX pabOT, Ha KOTOPBIX
BBINIOJIHAIOTCA TPYIIIOBbIE WM WHIUBUIYyaJlbHbIE 3aJaHusl 1O mpoiineHHoil Teme. Ilpu
MpPOBEJIEHUH  J1a0OpaTOpHBIX pabOT HUCHOJIb3YeTCsl UHTEPAaKTUBHBIE 00pa3oBaTelbHbBIE
TEXHOJIOTUH, YTO MPENIoaracT akTUBHOE U HEJIMHEHHOE B3aUMOJECUCTBHE BCEX YUaCTHUKOB U
JOCTHKEHHE Ha 3TOM OCHOBE JIMYHOCTHO 3HAYMMOIO JJIsi HUX 00pa30oBaTENbHOTO pe3yJsibTaTa.
3aHATHS OPraHU3YIOTCS B BHJE J1aOOPATOPHOTO AKCHEPUMEHTA C MOCIEAYIOUIMM TPYIIOBHIM
aHAJIM30M MOJIyYEHHBIX pe3yibTaToB. Mcmonb3yercs Takxke pa300p KOHKPETHBIX CUTYaIUil C
11enp0 GOPMHUPOBAHMS U PA3BUTHS TPO(PECCHOHATFHBIX HABBIKOB 00 YUarOIIIHXCHS.

Peanu3zanust KOMIETEHTHOCTHOTO MOAX0/1a TPEAyCMaTPUBAET UCIOIb30BaHIE B y4EOHOM
Ipolecce AaKTUBHBIX M WHTEPAaKTUBHBIX (OpPM TPOBEIEHMsI 3aHATUI B COYETaHUU C
BHEAYAUTOPHOM paboTOil ¢ 1enblo GOpMHUPOBAaHUS U Pa3BUTUSA NPOPECCHOHATIBHBIX HABBIKOB
00yJaronuxcs.

CamocrostenbHas padoTa CTyIEHTOB HalpaBi€HAa HAa CaMOCTOSTEIBHOE H3ydCHHE
yueOHON M Hay4yHOH JIMTEpaTypbl, a TaKKe CaMOCTOSTEIbHYI0 HMPOpabOTKy TeM B Ipolecce
MOATOTOBKH K TEKYILIEMY U IPOMEKYTOYHOMY KOHTPOJISIM.

6 YueOHO-MeToquYecKOe 00ecnedeHue CaMOCTOATEIbHOIH PadoThl 00yYAKOIIHXCSI
[Ipencrasneno B mpuiioxxenuu 1.

7 OueHoYHbIE CPeICTBA /1JIs1 IPOBe/IeHNsI IPOMeKYTOUHOI aTTecTaluu
[IpencraBieHbl B MPUITIOKCHUH 2.

8 YueOHo-MeTOqHYecKOe M HHPOPMAIMOHHOE 00ecnevyeHHe AU CIUTIHHBI (MOYJIsT)

a) OcHoBHas1 IUTEpaTYypa:

1. MarepuanoBenenue [DIeKTpOHHBIH pecypc]: yueOHoe mocobue mjist By3oB / JI. B.
Tapacenxko, C. A. IlaxomoBa, M. B. YHuukoBa, C. A. I'epacumos; nox pex. JI. B. Tapacenko. —
M.: HUIl Wadpa-M, 2012. - 475 c.. 60x90 1/16. — Pexum goctyma:
http://new.znanium.com/bookread?.php?book=257400. — 3arn. ¢ okpana. — ISBN
978-5-16-004868-0.1. (nara obpamienus 22.01.2023).

2. MasbioBa, M. C. MarepuanoBenenue [DNeKTpOHHBINH pecypc]: yueOHOe mocobue /
HaseigoBa U. C., Makcuna E. JI. - 2-e u3n. — M.: U1[ PUOP, HUL] UH®PA-M, 2016. — 228 c.:
70x100 1/32. — Pexxum noctyma: http://new.znanium.com/bookread?.php?book=536942. — 3ar.
¢ akpana. — ISBN 978-5-369-01222-2. (nara obpaienus 22.01.2023).



http://new.znanium.com/bookread2.php?book=257400
http://new.znanium.com/bookread2.php?book=536942

0) lonostHuTEILHASI IUTEPaTypa:

1. Kommera, H. B. Armac mMukpoctpykryp : ydeOHOoe mocobOue [mis By3zoB] / H. B.
Kommesa, 1O. 0. Edumona, O. A. Hukurenko ; MI'TY. - 2-e uzn. - Marautoropek : MI'TVY,
2019. - 1 omexrpon. onrt. guck (CD-ROM). - 3arn. ¢ turyn o2kpaHa. - URL
https://magtu.informsystema.ru/uploader/fileUpload?name=3896.pdf&show=dcatalogues/1/1530
034/3896.pdf&view=true. (nata oopamenus 22.01.2023).

2. YUepenaxun, A. A. MarepuanoBeneHue [ DneKTpoHHbIi pecype]: yueonuk / Uepenaxux
A. A., Cmonekua A. A. — M.: KYPC, HULl UH®PA-M, 2018. — 288 c.: 60x90 1/16. — Pexxum
noctyma: http://new.znanium.com/bookread2.php?book=944309. — 3ara. ¢ skpana. (narta
obpaenus 22.01.2023).

3. MarepuanoBeieHue ¥ TEXHOJIOTHS MaTepHalioB [DJIEKTPOHHBIN pecypc]|: ydeOHOe
nocobue / mox pea. A. U. bareimesa u A. A. Cmonbkuaa. — M.: THOPA-M, 2018. — 288 c. —
Pexxum mocryma: http://new.znanium.com/bookread2.php?book=946206. — 3ara. ¢ skpaHa. (1aTa
obpamenus 22.01.2023).

B) Meroauyeckue yKasaHus:

1. Ememtomnna A.H., Konesa H.B., Ilerpouenko E.B. M3yuenue npuHIunoB padboTsl 1
yCcTpoiicTBa MeTaiorpaguueckoro MUKpockoma. MeToaudeckue yka3zaHusi K J1abopaTOpHOM
pabote. — Maruutoropck: 'OY BITO «MI'TV», 2009. -9 c.

2. KommeBa H.B., Uykun B.B., Epumona F0.1O. N3ydyeHne MakpOCTpYKTYpBI JIATOTO
MeTajia U ASHAPUTHOW KpUcCTaUIM3anuu. MeTonndyeckue ykasaHus K JabopatopHoil padoTe. —
Marnutoropck: M31-Bo Marautoropck. roc. Texs. yH-ta um. .. Hocosa, 2011. -7 c.

3. Kommesa H.B., Ememommu A.H., Ilerpouenxko E.B., Edumora [0.I1O.
XKenesoyrnepoaucrolie cruiaBpl. MeToaudeckre yka3aHUS K JlabopaTOpHBIM paboTam. —
Marnautoropck: 'OY BITO «MI'TVY», 2010. —42 c.

4. Ememrommma A.H., Kormea H.B., Ilerpouenxko E.B., Kopaunos B.JI. MakpocTtpykTypa
CTaJIM ¥ METOJIBI €€ OIICHKU. MeToTn4YecKre yKa3aHus K 1abopaTopHOi paboTe. — MarHUTOTOPCK:
N3n-Bo Marautoropck. roc. Tex. yH-ta um. [.1. Hocosa, 2014. — 17 c.

5. Ememomun A.H., Tletrpouenko E.B. MukpocTpykTypa JETHpOBaHHBIX CTajled u
YyryHOB. MeToim4yeckre ykazanus K JabopatopHoi padore. — Marautoropck: MI'TVY, 2007. -9
C.

6. Ememrormun A.H., Ilerpouenko E.B, CeiukoB A.b. MccnenoBanue BIUSHUS XOJI0IHOM
IlacTUYecKoil aedopmalnuu M TOCIEAYIOIIEr0 HarpeBa Ha MUKPOCTPYKTYPY U TBEpPAOCThb
HU3KOYTJIEPOUCTOM cTanu. MeTonudeckue ykazaHus K JabopaTopHoi pabote. — MarHUTOropck:
N3n-Bo Marautoropck. roc. TexH. yH-ta um. .M. Hocosa, 2015. — 8 c.

7. MonoukoBa O.C., Hedemper C.II., Ilumakmna M.B. Iloctpoenue amarpaMmbl
COCTOSIHHMS CUCTeMbl ciutaBoB Pb — Sh. Meronudeckuie ykasaHusi K JlabopaTopHOW paboTe.
Marnuroropck: U3a-Bo Marauroropck. roc. Texs. yH-ta um. I'.1. Hocosa, 2015. — 8c.

8. Konuesa H.B., Uykun B.B., Edpumosa 10.10. M3ydeHne MUKpPOCTPYKTYpBl CTalIH U
YyryHa B HEPaBHOBECHOM COCTOSIHUU. MeToauyecKue ykazaHHUs K JabopaTopHOW paboTe. —
Marnurtoropck: MI'TY, 2009. —15c.

9. Ememtommun A.H., Ilerpouenko E.B., Hedenper C.II. U3yduenne MHUKPOCTPYKTYpbI
LBETHBIX CIUIaBOB. MeToanueckue ykazaHus K abopartopHoit padore. — Marauuroropck: M3a-Bo
MarnuTtoropck. roc. Texs. yu-ta um. I'.11. Hocona, 2013. — 13 c.

10. TIlerpouenko E.B., Hedenpe C.II., MonoukoBa O.C., Ememommu A.H.
MuKpoCTpyKTypa MOPOIIKOBBIX U KOMIIO3UIIMOHHBIX MaTepUanoB. — MeToINYeCKUE yKa3aHus K
naboparopHoit pabote. Marautoropek: MI'TY, 2010. -9 c.

11. TIlerpouenko E.B., Hlunakuna M.B. Biiusinue Temneparypsl HarpeBa v Nocieyromen
NEePEeKPUCTAINTN3AMH Ha pa3Mep 3epHa aycTeHUTa. — MeToquuecKre yKa3aHus K J1abopaTopHOi
pabote. MarauTtoropck: MI'TVY, 2003. - 12 c.


https://magtu.informsystema.ru/uploader/fileUpload?name=3896.pdf&show=dcatalogues/1/1530034/3896.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3896.pdf&show=dcatalogues/1/1530034/3896.pdf&view=true
http://new.znanium.com/bookread2.php?book=944309
http://new.znanium.com/bookread2.php?book=946206

12. Tlerpouenko E.B., Hedenper C.I1., MonoukoBa O.C. CTpykTypa ¥ CBOWCTBA YIIIEPOIUCTON
CTaJId TIOCIIE OTXKUTA W HOpManu3anuu. MeToInvecKre yKa3aHwsl K J1abopaTopHO#l padore. —
Marnutoropck: MI'TY, 2010. —12 c.

13. Tlerpouenko E.B., MonoukoBa O.C., Hedenpe C.II., 3akanka yriaepoaucTod u
JIETUPOBaHHOU cTanu. MeTtoauueckue ykazaHus K JiabopatopHoil pabote. — MaruuToropck:
MI'TY, 2013.-9c.

14. Tlerpouenxo E.B., MonoukoBa O.C. OTnyck yriepoaucTon U JerupOBaHHON CTAJIH.
Metoudeckue yka3zaHus K 1aboparopHoit padote. — Marauroropck: MI'TVY, 2013. -9 c.

15. Marepuanosenenue. Yactp 1 [Dnekrponnsiit pecypc]| npaktukym/ H.B. Komrera,
10.10. Epumosa, H.H. Unpuna. Marauroropckuii roc. texandeckuid yH-T uM. .. Hocosa. -
Marnutoropck: MITY wum. I'M. Hocoma, 2019. - 1 CD-ROM. 3arn. c¢ okpana.
https://magtu.informsystema.ru/uploader/fileUpload?name=3966.pdf&show=dcatalogues/1/1532
467/3966.pdf&view=true — Pexwum moctymna: [uis aBTOpU3. MOJIb30BaTeNeH. (1aTa 0OpaleHHus:
22.01.2023)

16. Matepuanosenenue. Yacte 2 [DnekrpoHHslit pecypc]| npaktukym/ H.B. Komrera,
10.1O. Edpumona, H.H. Unbuna, A.M. [lecun ; Marauroropckuii roc. Texuudeckuit yu-t um. ['.1.
Hocoga. - Marauroropck : MI'TY um. I'.1. Hocoga, 2021. - 1 CD-ROM. - 3ari. ¢ TUTYI. SKpaHa.
-URL :
https://magtu.informsystema.ru/uploader/fileUpload?name=4505.pdf&show=dcatalogues/1/1550
895/4505.pdf&view=true (mata oOpamenus: 22.01.2023). - MakpooObekr. - TekcT
JNEKTPOHHBIN.

r) IIlporpammuoe o0ecnieuenne u MHTEepHET-pecypcehl:

IIporpamMmmHoOe o0ecrieyeHue

Haumenosanue [10 Ne norosopa CpoK IeHCTBYS TULEH3UN

MS Office 2007 | 135 o1 17.09.2007 Seccpouno

Professional

7Zip CBOOOJTHO 0ecCpovHO

DJIEKTPOHHBIE

wiakatel 1o kypey |K-227-12 ot 11.09.2012 6eccpouHO

"MarepuanoBeieH

FAR Manager CcBOOOTHO 0EeCCPOUHO
IIpodeccuonanbHblie 0a3bl JaHHBIX U HHPOPMALMOHHbIE CIIPABOYHbIE CHCTEMbI

HazBanwue kypca Ccblika

YHuBepcurerckas nHGOpMalMOHHASI CUCTEMA e .

POCCHS https://uisrussia.msu.ru

OnekrponHsie pecypcbl Oubanorekn MITY|https://magtu.informsystema.ru/Marc.html?loc

M. I.1. HocoBa ale=ru

denepanbHOE TOCYIAPCTBEHHOE OFOKETHOE
yupexaenne  «®enmepansubiii  mHcTHTyT|URL: http://www].fips.ru/
MIPOMBIIICHHON COOCTBEHHOCTHY
Nudopmanmonnas cucrema - EnuHoe OKHO
J0CTyNa K MHQOPMAIMOHHBIM pecypcam
ITouckoBass cucrema Axagemusi Google
(Google Scholar)

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

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



https://magtu.informsystema.ru/uploader/fileUpload?name=3966.pdf&show=dcatalogues/1/1532467/3966.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3966.pdf&show=dcatalogues/1/1532467/3966.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=4505.pdf&show=dcatalogues/1/1550895/4505.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=4505.pdf&show=dcatalogues/1/1550895/4505.pdf&view=true
https://uisrussia.msu.ru/
https://magtu.informsystema.ru/Marc.html?locale=ru
https://magtu.informsystema.ru/Marc.html?locale=ru
http://www1.fips.ru/
http://window.edu.ru/
https://scholar.google.ru/

HannonaneHas UH(POPMALMOHHO-aHATUTHIECKAS
cucreMa — PoccuiiCKuil HHIEKC HAyYHOTO LIUTUPOBAHUS

(PUHI)

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

DnekTpoHHas 0a3a nepuoandeckux usganuii East View

Information Services, OO0 «MIBUC»

https://dlib.eastview.com/



https://elibrary.ru/project_risc.asp
https://dlib.eastview.com/

9 MaTepuajbHO-TeXHHYeCKOe o0ecniedeHrue TUCIUIIHHBI (MOIYJIs1)

MarepuanbHO-TEXHHUECKOE 00eCTIeYeHNE JUCIUTUINHBI BKIIOUACT:

1. YuebHnas aynuTopus 15 IPOBEACHUS 3aHIATHUH JEKIIMOHHOTO THUIIA OCHAIIICHA!

- TEXHWYECKUMHU CPEICTBAMHU OOYUEHHs, CIY)KaIlUMHU IS HpEeACTaBICHUS y4eOHOI
uHpopManuu OOJBIION ayTUTOPUU: MYIBTUMEIMMHBIMU CpPEICTBA XPaHCHHs, Mepeiaadyud |
npecTaBIeHUs yaeOHOU HH(DOPMAITHH;

- CHeMaIN3UPOBAHHON MEOEbIO.

2. YdyeOHblE ayAMTOpUW Ui TPOBEACHUS JIAOOPATOPHBIX 3aHATHHA OCHAIICHBI
nabopaTOpHBIM 000PYIOBAHHUEM:

«Jlabopatopus TpoOOIIOATOTOBKI:

- OTPE3HBIMU, LT (HOBATEHBIMH U ITOJIUPOBATEHBIME CTAHKAMU;

- 000pyIOBaHUEM IS 3aIIPECCOBKU 00PA3IIOB;

- 000pyIOBaHUEM ISl TPABIICHHS LT (OB;

- CHeHaIM3UPOBAHHON MeOEbIO.

«JlabopaTopwst ONITHIECKO MUKPOCKOTTAN:

- ontmueckumu Mmukpockonmamu MICRAY "CMI-400", METAM 32M, MHNM-6,
MUM-7;

- KOMIIBIOTEPHBIMHU cUcTeMaMH 00paboTku nzoopaxenuit Ha 6aze I10 «Thixomet PRO»
1 «STAMS-600x;

- KOJUICKIIHSIMH MUKPO- W MaKponui(oB YrIepOTUCTHIX M JICTUPOBAHHBIX CTaJICH,
YYI'yHOB, IBETHBIX METAJUIOB H CIIABOB, IIOPOIIKOBBIX MAaTEPHAIIOB;

- KOJUIeKIHel MakponumoB ¢ AedekTaMi MaKpOCTPYKTYPHI CTaJIeH;

- aTp00MaMH MUKPOCTPYKTYpP VTJEPOTUCTBHIX M JICTHPOBAHHBIX CTaJel, YYTI'YHOB,
I[BETHBIX METAJIOB U CILIABOB;

- CIICIIUATTU3UPOBAHHON MEOEIBIO.

«JIaGoparopust MEXaHUYECKUX UCTIBITAHUI:

- mukpoTBepaomepom BuehlerMicromet 5103 Buehler;

- TBepIOMEpaMH UISl WCIBITAaHHWS TBEPAOCTH MO MeToay PokBemna W 1o Meromy
bpunenns;

- yauBepcabHbIMH TBepaoMepamu M4C075G3 EmcoTest , METOJIAB 701;

- HaIOJIbHOW YHHBEPCAIbLHOM MCIBITATEILHON ABYXKOJIOHHOM MamuHoi AG 1C-300 kN
Shimadzu Corp;

- HaIOJILHON YHUBEPCAIBHOMN HMCIBITATEIHON ABYXKOJ0HHON MamuHoi AG 1C-50 kN
Shimadzu Corp;

- Buieoskcrenzomerpom TRWiew XShimadzu Corp;

- korpom MasTHHKOBBEIM MK 300 OO0 « UMITYJIBCy;

- MEpUTEILHBIM HHCTPYMEHTOM;

- CIIEIMAIM3UPOBAHHON MEOEITBIO.

«JIabopaTopusi CKAHUPYIOIICH 3JICKTPOHHONH MUKPOCKOTTHI:

- JIIEKTPOHHBIM CKaHUPYIOIUM MUKpockoriom JEOL JSM — 6490LV;

- CHCTeMOW MHKpoaHanu3a ¢ nporpammubeiM obecnieuernremM INCA Energy 450 Xx-MAX
50;

- CHCTEeMOW aHalu3a KapTUH JUPpPaKIuud OOpaTHO PACCESHHBIX OJIIEKTPOHOB C
nporpammHbIM obecriedenuem Crystal 400;

- CIIeLMAIN3UPOBAHHON MEOEBIO.

«JIabopaTopust TepMHUECKOM 0OpabOTKU»:

- TEPMUYECKUMHU KaMEPHBIMU MIEYaMH;

- COJITHBIMH BaHHAMU;

- YCTAaHOBKOM IMJIa3MEHHOM 3aKaJKu;

- CIIeLMAIN3UPOBAHHON MEOEBIO.

3. YueOHast ayquTOpus Ui TPYNIOBBIX M MHIUBUIYATbHBIX KOHCYIbTAIMMA, TEKYILETO
KOHTPOJIS ¥ MPOMEXYTOYHOM aTTEeCTAIH OCHAIIEHA:

- KoMIblOTepHOU TexHukou ¢ maketom MS Office, ¢ moakmoueHnem k cetn « IHTEpHET
¥ C TOCTVIIOM B AJIEKTDOHHVIO HHMDODMAITHOHHO-00DAa30BaTENEHVIO CDENV VHUBENCHTETA:



- CIIEHMAIM3UPOBAHHON MEOEIBIO.

4. [TomernieHue J1si CAMOCTOSITEILHOM pabOThI OCHAILICHO:

- KOMITbIOTepHO# TexHuKoH ¢ maketomM MS Office, ¢ moxkiroueHnem k cetu «MHTEpHET
U C JOCTYIIOM B JIEKTPOHHYIO HH(POPMAITMOHHO-00pa30BaTENbHYIO CPEY YHUBEPCUTETA,

- CTIEUAIM3UPOBAHHON MEOEIBIO.

5. Tlomemenne ansi XpaHeHHS MW NPO(PUIAKTUYECKOTO OOCITYXKHBaHHS Yy4eOHOTO
000pYyIOBaHUS OCHAIICHO:

- CHeMaIM3UPOBAHHON MeOebIO: CTeIIaKaM| JJIs XpaHEeHUs y4eOHOTro 000py10BaHUS;

- CTAHOYHBIM MIAPKOM U MHCTPYMEHTaMHU U1 pEMOHTa y4eOHOro 000py10BaHUS.



[Tpunoxxenue 1

6 YueOHO-MeTOAMYECKOE OOecTIedeHHe CaMOCTOAATEILHOH PadoThl 00y4Yaromuxcst

[lo nucuunnuue «MaTtepuaaoBeAeHUE» IMPEAYCMOTPEHA AyAUTOPHAsE U BHEAYIUTOpHAs
CaMOCTOsITeNIbHAs paboTa 00y4arOMIUXCS.
6.1 AyauTopHasi caMOCTOATeIbHasi padoTa CTYACHTOB NPEAINOJIAraeT BHIMOJHEHHUE
KOHTPOJIbHBIX padoT.
Ilepeyens BONMpOCOB /UIA MOATOTOBKH K KOHTPOJILHBIM ayJAWTOPHBIM padoTtaMm 1o
TeMaM AN CUMIIIMHbI
Tema 1. CTpoeHue u cBoiicTBa MaTepuaioB. MeToaAbl HCCJIEI0OBAHUS
1.  Yro uzyuaer maTepuanoBeaeHue?
2.  llpuBeauTe MpUMEPHI BIUSHUAS CTPYKTYpBI HA CBOWCTBA MaTepHaa.
3. HazoBure BU/BI CBOWCTB MaTEPHAIIOB.
4.  Kakue cBoiicTBa Ha3bIBaroT pusnueckumu? [IpuBennre npuMepsl CBONCTB.

5. Kakune cBoiicTBa Ha3bIBalOT MexaHMueCKUMU? Ha30BHTEe OCHOBHBIE MEXaHUYECKHE
CBOMCTBA.

6. Kakune cBoiicTBa Ha3pBalOT XUMHYeCKUMH? UTO Takoe XMMHYECKass aKTHBHOCTL U
XUMHYECKasg CTOMKOCTE?

7. Kakwue cBoiicTBa Ha3pIBAIOT TeXHONOTHYeCcKUMU? Ilepeuncinure u3BeCTHbIE BaMm.

8.  Uro xapakTepu3yIoT JIuTelHbIe cBolicTBa? Ha30BUTE OCHOBHBIE U3 HUX.

9. Kakme cBolcTBa  XapaKTEPU3YIOT MOHATHSA: 00padaThIBAEMOCTHh JIABJICHHEM,
00pabaThIBaEMOCTh pe3aHUEM, CBAPUBAEMOCTH?

10. Ha3zoBuTe OCHOBHBIE TPYIITHI MATEPHAIIOB M JIAWTE UM KPATKYIO XapaKTePUCTHKY

11. Ha kakue KJ1acchl ¥ IO KAKUM MPU3HAKAM JIEISAT METAIIIIBI?

12. Kaxkue MeTamipl Ha3pIBAIOT YEPHBIC METAIIBI?

13. Kakue meTayiibl OTHOCAT K IBETHhIM? Ha3zoBuUTe OCHOBHBIE TPYMIbI I[BETHBIX
METaJJIOB.

14. B dem npeumyIiecTBa Y€pHBIX METAJIJIOB?

15. KakoBbI JOCTOMHCTBA IIBETHBIX METAILIOB?

16. KakoBbI JOCTOMHCTBAa HEMETAJUTMYECKUX MaTepuaioB? I e ux mpuMeHstoT?

17. Kaxkue marepuainsl Ha3pIBaIOT MacTMaccamu? Kak oHM moapa3aensrorcs?

18. UYto Takoe KoMmo3uTHBIC MaTepuabl? KakoBbl HX IpeumyIecTBa?

19. Jlns yero He0OXOIUMO HCCIIEI0OBATh CTPYKTYPY MaTepuanoB?

20. Kak noapasaensieTcsi CTpyKTypa B 3aBUCMMOCTH OT pa3Mepa ee JIeMEHTOB?

21. Yro Ha3pIBalOT TOHKOH cTpykTypoii? Kak oHa nzydaercs?

22. Yto Ha3pBalOT MUKpOCTpyKTypoi? Kak ona m3ywaercsa? JlaiiTe XapaKTepUCTUKY
MHUKPOCKOTIHYECKOMY METOJ1y UCCIIeI0BAHUS METAIIIIOB.

23. UYto HaspBaroT MakpocTpykTypoir? Kak ona wusydaercsa? OxapakrepusyiTe
MaKpOCKOMMYECKHUE METO/Ibl aHAIM3a METAJLIOB.

24. JlaiiTe XapakTEpPHUCTUKY HIIEKTPOHHO-MUKPOCKOIIMYECKUM METOJaM HCCIEI0BAHUS
METaJLJIOB.

25. JlaiiTe XxapakTepUCTUKY AUPPAKIIMOHHBIM METOJAM UCCIEI0OBAaHUS METAILIOB.

Tema 2. ATOMHO-KPHCTANINYECKOE CTPOCHHE METAJIJIOB

1.  Yem oTiMuaroTcs KpUCTAUNIMYECKUE TeJa OT aMOp(pHBIX Ten?

2. Kaxue mMarepuanbl Ha3bIBalOT KPUCTAIUIMYECKUMHU?

3.  Kaxkue marepuansl Ha3bIBalOT aMOp(HBIMU?

4.  UYem o0ObsAcHSETCd 3aKOHOMEPHOE YIOPSJIOUYEHHOE pAaClOIO)KEHHE AaTOMOB B
KPUCTAJIJIMYECKOMN pereTke?

5. Kaxkue TUIBI CBSA3M CYIIECTBYIOT?

6. Ha3zoBure OCHOBHBIE CBOWCTBAa MeTaJIOB. UeM OOBICHAIOTCS OcoOble CBOWCTBA
METaJJIOB?

7. UT0 Ha3bIBAIOT KPUCTAIIIMUECKON PEIeTKOM?



8.  UTo Ha3BIBAIOT JATBHUM MOPSIKOM B MaTepuaie?

9.  Uro Takoe anmeMeHTapHas siueiika? Kakumu mapameTpamMu OHa O CHIBACTCS?

10. Kakwue TUIBI KPUCTALUTHIESCKUX PEIIETOK BaM H3BECTHBI? OXapaKkTepu3ynuTe ux.

11.  Yto Ha3bIBalOT KOOPAUHALIMOHHBIM YUCIIOM?

12. Tlouemy KpHCTAITTMUECKUE PEIIETKH METAJIOB HA3bIBAIOT IJIOTHOYIAKOBAHHBIMU?

13. B uem cymHOCTh monuMopduzmMa? Uto Takoe moamMoppHoe mpeBparicHue?

14.  Yro takoe anuzotponusi? KakoBa mpuurnHa aHU30TPOTIHH?

15. Ilouemy MOHOKpHCTAJLIBI ABJIAIOTCS aHU30TPOIIHBIMU MaTepUataMu?

16. Tloyemy NOTMKPHUCTALTHYECKIE MAaTEPUAIIBI SIBIISIOTCS KBa3UU30TPOITHBIMU?

17. Tlouemy amopdHBIe Tea ABISIOTCS HUCTHHHO W30TPOTTHBIMHU?

18. UYro Ha3bIBaIOT NeeKTaMU KPUCTALTUIECKOTO CTPOCHUS?

19. Kak kmaccu(uupyroT HECOBEPIICHCTBA KPUCTAIUIMIECKOTO CTPOCHHS?

20. OxapakrepusyiiTe ToueUHbIE Je(PEKThI KPUCTAIUIMIECKOTO CTPOCHHUSI.

21. Kakyro poib HTpaloT TOYEUHBIE TEPEKTHl B KPUCTAUITMYECKUX MaTepranax?

22. Kakue HECOBEpIICHCTBA KPHUCTAUIMYECKOTO CTPOCHHS HA3bIBAIOT JIMHEHHBIMH WU
nouemy? Kakue ObIBaroT Auciokanuu?

23. KaxoBa pojb TUCITOKAIMK B KpUCTAILIAX?

24. UYro Ha3bIBAIOT TPAHHUIIAMU 3€PEH, TPAHUIIAMU CYO3epeH?

25. Kakyro poib HTpatoT TPaHMIIBI 3ePeH B KpUCTaIax?

Tema 3. Kpucraniusauus pacnjiaBos

1.  OO®BsicHUTE TMPUHIUITHATIHLHOE OTIMYNE KPUBBIX OXJIAXICHUS TPHU 3aTBEPICBAHUU
KPUCTAJUTMYECKUX U aMOP(HBIX MaTepHUAJIOB.

2.  KaxoB ¢u3uueckuii cMbica TemnepaTypsl To?

3. Ilouemy mns Hauana KpUCTAJUIM3ALMU HEOOXOJUMO MEpPEOXTaKICHHE >KHUJIKOTO
MeTaljia HIbKe TEMIIEpaTypbl paBHOBECHS?

4, Kakoii mnpouecc HasplBalOT TmepeoxiaxkaeHueM? UYUTo Ha3bIBalOT CTENEHBIO
MEepeOXITKIACHUA?

5. KakoB MexaHW3M KpucTauIH3anun?

6.  Kak mpoucxoauT pocT KpUCTawioB?

7.  Yem 3aBepiiaeTcs MpoIecc KPUCTALTA3AINHN ?

8. Kak Bimuser CKOpPOCTh OXJXKICHHS NPU KPUCTAUIM3ALMUKU HA CTENEHb
nepeoxaxaeHus?

9.  Kakumu daxropamu ornpenensieTcss BO3MOXKHAs CTEIEHb MEePEeOXIIaKICHUS KUIKOTO
MeTajljia HIKe TeMIepaTyphl KpUCTau3auun?

10. Kak MOXHO MOy4uTh aMOPQHBIN MeTaILI?

11.  Yto MOET NOCIYXHUTh 3aPOJIBILIEM IIPU HECAMOIPOU3BOJIHLHON KPUCTAILITU3AIIH?

12. Tlouemy mnpu O4YEHb MaJOM M OYEHb OOJBIION CTENEHH MEePEOXIAKIACHUS
KpUCTAIIIN3aIUs TT01aBIsIeTCs?

13. Yto HaspiBatoT obnactsamu OmkHero mnopsaka? Kakyio poiib OHHM HrparoT IpH
KpUCTAIIN3auu?

14. Kak npoucxoauT roMmoreHHoe 3apoxjaeHrue? UTo MOXKeT CIYKUTh 3apOJIbIIIeM MPH
CaMOTPOU3BOJIBHOM KpHCTaIIU3aun?

15. Kakoii 3aponpiin Ha3bplBalOT KpuTuueckuMm? Kak MeHsercs ero pasmep ¢
YBEJIMYEHHEM CTEIEHU NEPEOXIIaKACHUs?

16. Ha3zoBuTe mapamMeTpbl KpUCTAUIU3ALINH.

17. Kak BiuseT CTeNeHb MEPEOXJAXKACHUS Ha YHCIO LEHTPOB KPHUCTAJUIM3AIMUA U
JIMHEWHYIO0 CKOPOCTh POCTa 3apO/IbIIIEH.

18. Uem xapaktepusyercs rereporeHHoe 3apoxiaenue? [louemy OHO sHepreTH4ecKu
0oJee BHITOJTHO, YEM TOMOTE€HHOE?

19. Kakyto poap UrparoT MpUMECH MpU KpUCTATUTH3AUN?

20. Yro Ha3bpIBAIOT MOAU(PHUIIMPOBAHUEM MPU KPUCTATUTA3AINH?

21. Kakue Mepbl MOXKHO TIPEUIOKUTh JJISl TOTO, YTOOBI 00ECTIEUUTH MOTy4eHHUE METTKOTO



3epHa MPU KPUCTAIA3AIUU?

22. Kakoif kpucTayll Ha3pIBalOT JACHAPUTHBIM? [lodueMy mpu 3aTBepleBaHUU MeETaslIa
KpUCTAJIIbl PacTyT B BUJE JCHIPUTOB?

23. Kaxue KpucCTaJuIM4ecKue 30Hbl MOTYT (POPMHUPOBATHCS B CIIUTKE?

24. lloyeMy Ha TIOBEPXHOCTH CJIHTKa 0Opa3yeTcsi 30Ha MEJIKHX PaBHOOCHBIX
KpUCTAJLJIOB?

25.  Uro Ha3bIBAIOT CTOJIOYATHIMHU KPHCTATIAMU ?

26. 3adeM mpOBOJAT ONEPAIHIO MOICTYKHUBAHUS IPU TIOIYIEHUHN OTIUBOK?

27. llowemy wmarepuan ¢GopMbl (M3JIOKHUIBI) BIMAET HAa BEIMYMHY 3€pHA
3aKpUCTANIN30BABIIErOCs MeTaa?

28. Uro nHazwBarOT ycankoi? UTo Ha3pIBalOT ycanouHOU pakoBuHOU? [lodyemy oHa
obpa3yercs?

Tema 4. lepopmanusi u HarpeB Ae()OPMHPOBAHHBIX MATEPHAJIOB

1. B dem paznuuue MeXay yOpyrou u miactuueckoi aedopmanmeit?

2. YT0o Ha3BIBAIOT IUIOCKOCTAMH CKOJIbXEHHA? UTO Takoe TJIaBHBIE IUIOCKOCTH
CKOJIbKEHUS?

3. KaxoB MexaHM3M IuUTacTHYECKOH nedopmanuu?

4. B uem paznuuue MeXIy CKOJbXEHHEM U JBOWHUKOBAHHMEM IMpPU IUIACTUYECKON
nedopmaruu?

5.  KakxoBa npuunHa MexaHMuecKkoro Hakiena?

6.  Kak miIoTHOCTh AMCIOKAIMK BIMSET HA MPOYHOCTHBIC CBOHCTBA?

7. Kax MeHsroTCs cBOMCTBa MeTaJjIa TIPH XOJIOAHOU TIacTHYecKoi nedopmarun?

8.  Kak m3MmeHseTcs CTpoeHHE MeTalia TIPH TUTACTUIECKOU JedopMaruu?

9.  UYro Takoe TekcTypa aehopmaun’?

10. Yro Ha3BIBaIOT BO3BPATOM IPH HArpeBE X0JI0AHOACHOPMHUPOBAHHOTO MeTasIa?

11. Yro Ha3pIBaIOT TMOJUTOHU3AIMEH TIPH HArpeBE XOJIOTHOACPOPMUPOBAHHOTO
Merasna?

12.  Yto Takoe 3apOobIIi PEKPUCTAIITAZAIIHN ?

13. Yro Takoe TemriepaTypa peKpUCTALTA3AIIN?

14, Kakue wu3MeHEHUs CTPYKTyphbl, HaOMI0MaeMOW B ONTUYECKHMH MHKPOCKOTI,
MPOUCXOJAT TPU MEPBUYHOMN pEKpUCTAIUIM3AIUU?

15. KakoBa Temmneparypa peKpucTaIIN3alui YUCThIX METAIJIOB?

16. B dem pa3zHuIa MEXIy IEPBUYHONW U BTOPUYHON PEKPUCTAILTAZAIIHN ?

17. B dem oTiuume coOMpaTebHON U BTOPUYHON PEKPHUCTAIITU3AIINH ?

18. Kak  MeHsitoTcs ~ CBOICTBA  XOJIOAHOAE()OPMHPOBAHHOIO  MeTalyia  MpHU
pEeKpHUCTATIIU3AIIH?

19. KakoBa pojb peKpUCTAIIM3AMOHHOTO OTKUTa?

20. B uewm paznuumne MeXIy XOJOTHOW U ropsiueit miacTuueckoi aegopmanusimu?

Tema 5. Mexann4decKkHne CBOiicTBa

1. Yrto Ha3pBalOT MpovHOCTHIO? Kak ompenensitoTcs MPOYHOCTHBIE XapaKTEPUCTHKU
Marepuana?

2.  Jlaiite ompeneneHrne OCHOBHBIM MPOYHOCTHBIM XapaKTePHUCTHKAM.

3.  Uro HaspBaloT  IuacTUYHOCTRIO?  Kak  ompemensioTcss — MIacTUYECKUE
XapaKTEepUCTUKU MaTepuana?

4.  [laiiTe ompeeneHre OCHOBHBIM IJIACTHUYECKUM XapaKTEPUCTUKAM.
Kaxkue cBoiicTBa XapakTepu3yeT TBEpAOCTb?
HazoBute MeTobI onpeneneHus TBEPAOCTH.
UemM oTiMyaroTcs XpynKoe U BSI3KOE pa3pylleHus?
HazoBute u oxapakrepusyite BUIbl U3JIOMOB.

9.  UYro Takoe nuHamMuueckue ucnbiTanus? Kakue xapakTepucTUKU OTPEENIIOTCS pU
JUHAMHYCCKUX UCIIBITAHHAX ?

5
6.
7.
8



10. 3auem mpoBOAT yCTAIIOCTHBIE UCIIBITAHHS?

Tema 6. @a30Bble M CTPYKTYpHbIe MNpeBpalleHUs] B JABYXKOMIOHEHTHBIX
MeTAJUTHYECKUX CHCTeMAax
Yro Takoe KOMIIOHEHT, (ha3a, CIuIaB, CUCTEMa CIIJIaBOB?
Cdhopmymupyiite nmpasuino ['m66ca. [IpuBennuTe mpuMepsl €ro UCTIOIb30BAHUS.
JaiiTe onpeneneHune MOHATHIO IMarpamma coctosiuusa. Kakoe coctosiHue oHa oTpaxaer?
Tumnel a3 B METAUNTMISCKUX CUCTEMAX.
Cdhopmymupyiite mpaBuiio perdara (0Tpe3koB). it 4ero OHO UCIIOJIB3YeTC s ?
CxemMaTH4HO M300pa3uTh OCHOBHBIC ()a30BBIC JHATPAMMEBI JBOWHBIX CHUCTEM U JaTh WX
XapaKTePUCTHKY.
Jlatb xapakTepucTuKy (a3 u 0e3BapHaHTHBIX MPEBPAIICHUN CUCTEMEI.
CxeMaTuyHO M300pa3UTh KPUBYIO OXJIAXKICHHS JIFOOOTO CIJIaBa CUCTEMBI.
9. CxemarnyHO Wu300pa3uTh CTPYKTYpPYy JIIOOOTO CIUIaBa CHCTEMBI TP KOMHATHOU
TeMIeparype.
10. Paccuntath OTHOCHTEIHHOE KOJWYECTBO CTPYKTYPHBIX COCTAaBJISIONIMX B CIUIABE W
CXEMaTUYHO W300pa3HTh €ro CTPYKTYPY MPH KOMHATHOM TeMIteparype.

ogakrwdpE

o ~

Tema 7. Kenezoyriepoaucroie ClJIaBbI

JlaiiTe XapakTepuCTUKy KOMIIOHEHTOB cucteMsl Fe-C.

JlaiiTe xapakTepucTUKy (eppuTa.

JlaliTe XapakTepUCTUKY ayCTCHUTA.

Urto takoe rpadput?

Yto Tako€ LIEeMEHTHUT?

Kaxkoe npespamenue npoucxoaut Ha uauu ES, GS, CD, ECF, PSK, HIB, PQ, AB,

ok wnE

BC?

7.

8. HazoBute nuHUIO, 1O KOTOPOH BBIACISAETCS TEPBUYHBINA IIEMEHTUT, BTOPUYHBINA
[IEMEHTHUT, TPETUIHBIA IEMEHTUT, (DEPPUT U3 AyCTCHUTA.

9. Ha3oBuTe JHMHHI0O  TIEPUTEKTUYECKOTO,  IBTEKTUYECKOTO,  IBTEKTOUIHOTO
MpEBpAIICHUH.

10. HazoBuTe MMHUHM MOTUMOPQHBIX TPEBPAIICHHIA.

11. Ha30oBUTE KPUTHUYECKUE TOUKU CTAJIH.

12. Kaxko#i heppuT Ha3bIBAIOT MEPECHIIICHHBIM U TTOYeMY?

13.  OOBsCHUTE CTPYKTYpPY TEXHHUYECKOTO JKeie3a, JAOIBTCKTOUIHOM, IBTCKTOUIHOM,
329BTEKTOUJHOMN CTaJIH.

14. Onmmure oOpa3oBanue nenedyputa. Kakoii tene0ypuT Ha3bIBAIOT IIPEBPAILICHHBIM ?

15.  OOwbsacHute CTPYKTYpY 6enoro JI03BTEKTUYECKOTO, IBTEKTUYECKOTO,
329BTEKTHYECKOTO YYTI'YHOB.

16. Ilodemy Oenblii UyryH HE UCHOJIB3YIOT KaK KOHCTPYKIIMOHHBIN MaTepuan?

17.  Omnwumwure oOpa3oBaHKe ayCTEHUTO-TPaPUTOBOIN KOJIOHUH B CEPBIX UyT'yHaX.

18. Kakue craBel HMEIOT CTPYKTYpY, COCTOsIIyr0 W3 ¢eppura u nepiura? Kakue
Pa3HOBHHOCTH TaKUX CTPYKTYp BbI 3HaeTe?

19. Kakue cmiaBel MMEIOT CTPYKTYPY, COCTOSIIYH U3 mepiauta? Pa3HOBUAHOCTH
NepInTa.

20. B xakux cruiaBax B CTPYKType HaOJr01aeTcsi BTOPUYHBIN LIEMEHTHUT?

21. Kaxkue criaBel UIMEIOT CTPYKTYpY, COCTOSIIYIO U3 (epputa u nemeHtura? Kakue
Pa3HOBHUIHOCTH TAKUX CTPYKTYp BbI 3HaeTe?

22. Kakue cTpyKTypbl Ha3bIBalOT BUMAHIITETTOBBIMU?

23. Kakume cruiaBel HMEIOT CTPYKTYpy, cocTosmyro u3 ¢eppura u rpapura?
Pa3HOBUIHOCTH TaKUX CTPYKTYp?

24. Kaxkas ¢opma rpaduta B MEHbLIEH CTENEHU OCIA0JIIET METAUIMYECKYI0 OCHOBY

yyryHa?



25. Kakue cIutaBel HMEIOT CTPYKTYpPYy, COCTOSIIYI0O U3 Tmepiautra U rpadura?
PaznoBugHOCTH TakuX CTPYKTYp?

26. Kaxoii crijaB Ha3bIBAIOT CEPhIM YyryHOM Ha (epputo-nepauTHoil ocHose? Kak B
HEM MPOUCXOAUT IBTEKTOHMIHOE IIpeBpalieHue?

27. YxaxuTe CTPYKTYPHBIH MPHU3HAK CTAJK, OEI0r0 YyryHa, Ceporo 4yryHa.

Tema 8. Kinaccupuxanusi, MapkMpoBKa W NpPHMEHEHHEe JKeJIe30yIJIepoJuCThIX

CILJIABOB.

1.  Ilo xakuMm npu3HaKaM KJIacCU(PUUUPYIOT CEPbIE UYyTYHBI.

2 MapkupoBKa U IPUMEHEHHE CEPOTO (JIMTEHHOI0) UyryHa.

3 MapkupoBKa 1 IPUMEHEHHUE BBICOKOIIPOYHOIO YYT'YHa.

4.  MapkupoBKa 1 IPUMEHEHHE KOBKOTO YYT'yHa.

) Kakoii uyryn Ha3pIBatoT aHTU(GPUKIIMOHHBIM? KakoBbl ero cBoiicta?

6. Kaxoil uyryH Ha3eBaroT oTOeneHHbIM? KakoBbI yclnoBHsI (OPMHPOBAHHUS €TO0
CTPYKTYpHI?

7.  BuusHue yriepojia ¥ MOCTOSIHHBIX TPUMECEN Ha CBOWCTBA CTaJIH.

8.  Ilo kakuM mpu3HAKaM KIACCU(PHUIUPYIOT CTaIH?

9.  MapkupoBKa 1 MPUMEHEHHE YIIIEPOAUCTON CTaTM OOBIKHOBEHHOTO Ka4eCTBa.

10. MapkupoBka W TPHUMCHECHHWE KAYECTBEHHOW KOHCTPYKIIMOHHOW YIJIEPOJUCTOM
CTaJIH.

11. MapkupoBKa U NPUMEHEHNE HHCTPYMEHTAIbHOMN YIJIEPOIUCTON CTAJIH.

12.  MapkupoBKa 1 IpUMEHEHNE CTAIH 151 (PaCOHHOTO JIUTHSI.

13. MapkupoBKa 1 IpUMEHEHNE aBTOMATHOH CTalIu.

14. Pacmudpyiite u gaiiTe XapakTepuUCTUKY cIUiaBy cienyromux Mapok: Ct Oxmo, Cr
3cn, Cr 5Snc, 10xkm, 35, 55, 80, 2571, A12, A20, Y7A, ¥12,CY 10, CU25,CY 30, BU 40, BY 60,
KY 35-12, KY 60-3.

Tema 9. ®opMuUpoBaHNe HEPABHOBECHBIX CTPYKTYP

1.  Kak mpoucxoauT mpeBpaiieHus mepianuTa B ayCTEHUT?

2. UYro Takoe ¢azoBas MepeKpruCTATH3ANS?

3. Uro Takoe HaciencTBeHHOE 3epHO? JlelicTBUTEIHbHOE 3epHO?

4.  Kak BiausieT pocT 3epHa Ha CBOMCTBA cTaau?

5. Uro  coboii  mpenacTtaBiseTr — AuarpaMma  M30TEPMUYECKOTO  pacmaja
nepeoxiiaxaeHHoro ayctenura? Kakyro 3aBUCMMOCTh OHA MOKa3bIBaeT?

6.  Kakoif ayCTCHUT Ha3bIBAIOT MEPEOXIIAKICHHBIM ?

7. Kak meHseTcss ycTOMYMBOCTh MEPEOXJIAKIECHHOTO ayCTEHHTa IPU MOHKEHUU
TeMIIepaTypbl IpeBpaIieHus ?

8. Ot d4ero 3aBUCUT XapakTep CTPYKTYpPbl HpPHU H30TEPMHUECKOM MpEeBpallleHUun
MePeoxIIakKACHHOTO aycTeHuTa?

9.  HazoBure TemnepaTypHble 00JaCTH MIPEBPALLECHUS TEPEOXIAKICHHOTO ayCTEHUTA.

10. Ilpu kakom mpeBpauieHuH ecTh U auddysus xkenesza, u quddysus yriepoaa?

11. Ilpu kakoMm mpeBpalieHUH MoJAaBiIeHa TOIbKO AU Qy3us xene3a?

12. Tlpu xakoM mpeBpamieHuu mnonaasieHa nuddy3us sxeneza u yriaepoma? Kakoe
npeBpaleHuil sBisierca 6e3auPPy3noHHBIM?

13. KakoB MexaHM3M MEPIUTHOTO MpeBpaIieHus?

14. Yro mpexncraiser co6oil mpoaykTel Auddy3noHHOr0 MpeBpalieHus ayCTeHUTa B
yriepoauctoit crann? UTo Takoe MEeKIUIaCTHHOYHOE PacCTOsHUE?

15.  Yro o0miero UMerT CTPYKTYpPBI MEPIIUT, COPOUT U TPOOCTUT? UTO UX OTIIMYAET JIPYT
oT apyra?

16. KakoB MexaHU3M M 0COOCHHOCTH MapTEeHCUTHOTO MPEeBpaIeHUs?

17.  Yro mpencrapusier co00i MpoAyKThl 0e311u(dy3MOHHOTO MPEBpAIICHUs ayCTEHUTA
B YIJIEPOAMCTOM cTanu?

18. Yro mpenctapiseT co60il MapTEHCHUT B YIIEPOAUCTON CTAIN?



19.  Yro Ha3bIBAIOT KPUTHUECKOH CKOPOCTHIO 3aKATIKHU?

20. Kak conep)kaHue yriaepo/a BIMseT Ha CBOMCTBA CTAIM MPU 3aKaJIKe Ha MApTEHCHUT?

21. Kaxoif ayCTeHUT Ha3bIBAIOT OCTATOYHBIM?

22. Kaxoe u3 mpeBpalleHuii Ha3bIBalOT MPOMEKYTOUHBIM?

23. KakoB MexaHU3M OCHHHUTHOTO TpeBpaIleHus?

24. Kakue CTpyKTypbl oOpa3ytorcsi mnpu OeiiHUTHOM mpeBpameHnn? Yem oHH
paznuuatorcsa? KakoBsl ux cBoicTBa?

25. Kak nerupyromme OSJIEMEHTHl BIHUSIOT Ha YCTOHYMBOCTH TEPEOXIIAKICHHOTO
aycTeHuTa?

26. YTt0 co0oii MpencTaBIIsIOT TEPMOKHHETUIECKUE IUarPaMMEI.

27. Kax MOXHO HCII0JIb30BaTh TUarpaMMBbl paciiaja NepeoxyiaxaeHHOro ayCTeHNuTa?

Tema 10. OcHOBBI TepMHUYECKOil 00padOTKH

1.  JlaTh XapakTepuUCTUKY KPUTHUUECKHX TOYEK CTaJIH.

2.  Jlate ompenerieHHe TIOHATHS TepMHYECcKas 00paboTka. YKka3arh ee poib.

3. Pacckazarp 0 kiaccuukanuy U BUIaX TepMHUECKO 00padboTku. [IpuBectr oOmIyro
XapaKTEPUCTUKY TEXHOJIOTMYECKUX MPOILECCOB TEPMUUECKON 00pabOTKH CTaJIH.

4. OOBICHUTH, [0 KAKOMY IPU3HAKY OTKUT nojpaszaensercs Ha oTxur | u Il pona.

5. Jate xnaccudpuxamuio BuaAOB oTxkura I poma. OOBSCHUTH 1I€Nb, HA3HAYEHUE U
PEXKUMBI KaXKJI0TO BHIA.

6. Hate xnaccudukamuio BumoB omxkura Il poma. OObACHUTH 1i€Nb, Ha3HAYCHUE U
PEXKUMBI KaXKJI0TO BHIA.

7.  Jlatp ompeneneHue TepMUYecKod oOpabOTKH, Ha3zbiBaeMOW 3akanka. OOBSCHUTH
BBIOOp TEMITepaTyphl HArpeBa MoJ1 3aKaIKY ISl pa3HbIX TPYII CTAJICH.

8.  OOBICHUTH, KaK BRIOMPAETCS OXJIAKAOIIAsl Cpe/ia IPH OCYIIECTBICHUH 3aKaJIKH.

9. arp omnpenelneHWe KPUTHUYECKOM CKOPOCTH 3aKallkM, 3aKaJluBa€MOCTH U
MIPOKAIMBAEMOCTH.

10. [IlpuBecTm XapaKTepUCTHUKY BBICOKOTEMIIEPATYPHOH H HH3KOTEMIIEpaTypHOUH
TepMOMEXaHUYecKkor o0paboTKu. YKa3zaTh NPEUMYILECTBA M HEAOCTAaTKU KaXJ0Tro BUIA U
00J1aCTH TTPUMEHEHUSI.

11. Jarte oOmyr XapakTepUCTHUKY IMPOIECCOB XHUMHKO-TEPMHYECKOW O0OpabOTKHU:
LEMEHTAI1H, a30TUPOBAHUS U HUTPOLIEMEHTAIIH.

12.  OOBsACHUTH Ha3HAYCHUS U CYITHOCTH UG Y3NOHHOTO HACKIIICHHUSL.

Tema 11. Knaccupukanusi, MApKHPOBKA, CBOHCTBA U PUMEHEHHE JIeTUPOBAHHBIX CTaJIeil

1.  [artb ompeneneHue MOHATHSM JISTHPOBAHHAS CTallb, JICTHPYIOIIHHA AJIEMEHT.

2.  Kiaccudukanus JIerHpOBaHHBIX CTAJICH M0 XUMUYECKOMY COCTaBY, 110 HA3HAYCHHUIO,
0 KaYeCTBY.

3. Kak pacnpenensitoTcst JerupyroIiue dJIEMEHThI B CTaIsAX?

4.  Kax JIerupymoIme 3J1eMeHThI BIUSIOT Ha MOJUMOpH3M xere3a?

5. Kak unerupyromme 5>JIEMEHTbI BIUSIOT HA YCTOHYMBOCTH IEPEOXIIAKICHHOTO
ayCTCHUTA.

6. Kiaccudukanus JerupoBaHHBIX CTAJCH 1O CTPYKTYpe B PAaBHOBECHOM COCTOSHUH
(OTOXKEHHOM COCTOSTHUH ).

7. Knaccudukanus IerupoBaHHBIX CTaleH O CTPYKTYpPE B HEPABHOBECHOM COCTOSIHUU
(HOpMaJIM30BaHHOM COCTOSIHUH).

8.  Kak B MapKkupoBKe JIETUPOBAHHBIX CTaJIel YKa3bIBACTCS: COJCPKAHUE YTIIepOia, BU]I
JETUPYIONIEro 3JEMEHTa M €ro CoJep’kaHue, KayecTBO. YMeTh pacmudpoBaTh MapKy CTalu,
yKa3aB: coOJepXaHWe yriepoia; BHJ JETUPYIOIIEr0 »JJIEMEHTa M €ro CoJIep’KaHue;
KIJTacCU(HUKAIUIO M0 Ka4eCTBY; Ha3HAUEHHUE, 00IacTh MPUMEHEHHUS, IPUMEpHbIE CBOMCTRA.

9. B uem 0cOOEHHOCTH MHUKPOJETUPOBAHUS CTAIIH.

10. TIpuHUUIBI TETUPOBAHMS KOHCTPYKIIMOHHBIX CTaJeH.

11. OcHOBHBIE TPYNIIBI KOHCTPYKIIMOHHBIX CTaJEH.



12. Ponb yrneposaa, NpUHIMIIEI JIETUPOBAHMS U MAPKUPOBKA CTPOUTEIIBHBIX CTAJICH.

13. Kakue MamMHOCTPOUTENIbHBIE CTAJM HA3bIBAIOT YIYYIIAEMBIMU U TOYeMy?
3aKOHOMEPHOCTH HMX JITUPOBAaHUS W TepMHUyeckoi 00paborku. [IpuBenute mpuMepbl Mapok
CTaJIN.

14.  Cranu u1g neMeHTaluu, HUTPOLEMEHTAIMY U a30THPOBAHUSL.

15. KakoBa poip yriepoja U JIETUPYIOIIMX 3JIEMEHTOB B LIAPUKOIOJUIUITHUKOBBIX
cransax? OcobeHHOCTH TpeOOBaHMN K 3TUM CTAISIM M UX TepMudeckas oOpabotka. [IpuBectn
IIPUMEPBI MAPOK CTaAJIEH.

16. KakoBa poib yriiepoza u JISTHPYIOIINX JIEMEHTOB B PECCOPHO-TIPYKHHHBIX CTAJISAX ?
OcobeHHOCTH TpeOOBaHUI K ATUM CTalsIM M MX TepMHueckas oOpabotka. [IpuBectn mpumepsl
MapoOK CTaJen.

17.  OOBsACHUTH OCHOBHBIE IPUHIIMIIBI CO3/IaHUS BBICOKOIIPOYHBIX CTajel

18. Cranu u criiaBsl ISl peXKYIIUX HHCTPYMEHTOB.

19. BricTpopexyIue cTaim.

20. IIraMmoBbIe CTaJIH.

21. BaykoBbIe cTaNH.

22. Cramy st MEPUTEIHHOTO HHCTPYMEHTA.

Tema 12, 13. MapkupoBka, cBOHCTBa M NMPUMEHEHHE CILIABOB LBETHHIX METAJJIOB.
HeMera/uinyeckue MaTepuaJibl

1.  OcHoBHBIC CIUIaBBI Ha OCHOBE Meau (OpOH3bI W JIATYHH), MX MAapKHUpPOBKa M
MIPUMEHEHUE.

2. OcHOBHBIC CIUIaBBI Ha OCHOBE amiOMUHUS (JehopMHUpyeMble, TEPMHUUYCCKU
HEYTPOYHSEMbIC U YITPOUHSIEMBIE), UX MAPKUPOBKA U TPUMEHEHUE.

3.  CBoiicTBa ¥ MPUMEHEHHE CIIABOB Ha OCHOBE THTAHA.

4, Kakue cmmaBel HaszpiBatoT 0aOOmtamu? KakoBBI TPHHIUIBI HMX CO3JAHUA.
[IpuBenuTe MpuMepsl TAKUX CIIJIABOB.

5.  Kakwue maTepualibl Ha3bIBaIOT MIOPOIIKOBBIE MaTepuanbl? Kak ux momyqator ?

6. Krnaccudukamus, cBOHCTBAa U MPUMEHEHUE KOMITO3UITMOHHBIX MaTEPUAJIOB.

7.  Knaccudwukamnusi, CBOWCTBA W NPUMEHEHHE OCHOBHBIX TPYI HEMETaUTMUYECKHX
MaTepHuasoB.

6.2 BHeayauTopHasi caMoOCTOsITeJIbHAsI padoTa oOydJaroImMXCsl OCYIIECTBIISICTCS B BUJIC
W3YYEHHUS JHUTEpPaTypbl IO COOTBETCTBYIOLIEMY pa3felly ¢ MpopaboTKOM MaTepuaia Mo Temam
JUCLUILTAHBI



[Tpunoxxenue 2

7 OneHo4YHbIe CpeACcTBA ISl IPOBeAeHHUs TPOMEKYTOYHOM aTTecTaluu
a) [lnanupyemble pe3y/bTaTbl 00y4eHHs M OLICHOYHbIE CPeACTBa s NPOBeIeHUs!
NPOMEKYTOYHOH ATTeCTALMM:

CrpykTypHBIi
JIEMEHT

[Inanupyemsle
pe3yNbTaThl O0YICHUS

OneHouHbIE CpeICTBA

OIIK-1 Cnocoben pemathb 3a1a4u nNpogecCHOHAIbHOM 1eATeJIbHOCTH, IPUMEHSIST MeTOAbI
MO/1eJIMPOBAHUNA, MATEMATHYECKOI0 AHAJIN3A, €CTeCTBEHHOHAYYHbIe H O0lEeHHKeHEePHbIe

3HAHUS
OIIK-1.1 Hcnons3yer TeopeTrrnueckue BOMPOCHI:
€CTCTBCHHOHAYUYHBIC
3aKOHBI 1 [IPHHLHIIBI 1. Crpykrypa u cBoiicTBa MarepuanoB. AMopdHOe
TpH peleHnH ¥ KPUCTAJUTMYECKOE COCTOSIHUE MaTepuaa.
MPaKTHYECKHX 3224 2. Meroapl U3ydeHUs] CTPYKTYPBI MaTEPHAJIOB.
3. Kpucrammueckas pemerka. OCHOBHBIC THIIB]
pEIIeTOK METaJLIOB.
4. IMonumopdusm. IlonumopdHsie mpeBpalieHus..
5. JledeKThl KpUCTATUTMYECKOTO CTPOCHHSI.
6. AnHHM30TpONHSL.
7. DHepreTHYecKHe YCIOBUS  KPHCTAJLTH3AIHH.
Brusiaue CKOPOCTH OXJTaXKICHUS HA|
KPHUCTAJLTH3AIIHIO.
8. Mexanusm KpUCTaJUIM3aLUH. [TapameTpsl
KPHUCTAJLTU3AIIH.
9. TomorenHoe (camMoOmpoOU3BOJILHOE) 00pa3oBaHUE
LIEHTPOB KpHUCTaJUTM3allUH. Kputnuecknif
3apO/IbIILL.
10. T'ereporennoe (HECAaMOTIPOM3BOJIBHOC),
obOpa3oBaHue LIEHTPOB KpUCTAIITU3AIIH.
MoaudunupoBanue.
11. JlenmpuTHas KpUCTAJTHU3AIIHSL.
12. Kpucrannuyeckue 30HbI CIIUTKA. Y caJKa.
13. Bunel nukBanum.
14. Bunger nedopmanuu. MexaHW3M IIACTHYECKOM
nedhopmaruu.
15. Haknen npu mimactudeckor aedopmaruu. Poiib
JUCIIOKAlU B yIIPOYHEHUHU.
16. MexaHuueckue CBONCTBA METaJJIOB.
KoHcTpykTHBHAS IPOYHOCTS.
17. MexaHuuyeckue XapaKTepUCTHKH, OMPEIeIsIeMble
IIPU UCTILITAHUU HA PACTSIKCHHE.
18. PaspymuieHue MeTaos.
19. TBepaocThb U CrIOCOOBI €€ ONPECIICHHMS.
20. MexaHnueckrue XapakTepUCTUKU, ONIPEACIIEMbIC
Opu  JUHAMHYECKUX HUCHBITaHUSIX  (yIapHas
BA3KOCTb, TEMIIEPATYpa XJIaTHOJIOMKOCTH).
21. OcHOBHBIE MOHATHS  TEOPUU CILIaBOB:
KOMITIOHEHT, CIIaB, cuctema, (aza. [Ipasuio da3
22. Tunsl TBepAbIX (a3 B METANIUYECKUX CUCTEMAX.
23. IIpaBuio pbryara (IpaBUIIO OTPE3KOB).
24. OCHOBHBIE  THUIIBI  JBOWHBIX  JHArpaMM.

[IpeBpamenuss u (GopMHUpPOBaHUE CTPYKTYPHI
JIBOMHBIX CIIJIABOB.




CrpyKTypHBIil
JJIEMEHT

[Inanupyemsle
pe3yNbTaThl 00YICHUS

OneHouHbIE CpeICTBA

25. XapakrepucTuka ¥ BUJA TOJHOH  (a3oBOi
muarpammel Fe — C.

26. XapakTepucThKa KOMIIOHEHTOB M (a3 CHUCTEMBI
Fe - C.

27. TlpeBpamenuss u (GopMUpOBaHHE CTPYKTYPHI B
cTtayiax (OenpIX 4YyryHax, CepbIX YyryHax) B
PaBHOBECHOM COCTOSIHUH

28. CBsi3p MEXIY CTPYKTYpOH M CBOMCTBAMH CEPBHIX|
YYT'YHOB.

29. Knaccudukamusi, MapKupoBKa W TPUMEHEHHE
CEpbIX YYT'YHOB (JIMTEWHBIN, BBICOKOIPOYHBIH,
KOBKH, 0TOEIeHHbIHN, aHTU()PUKIIUOHHBII).

30. BrusHMe yriepona U MOCTOSIHHBIX MpUMeceil Ha
CBOMCTBA CTAJIN.

31. Knaccudukanusi, MapKupoBKa W TPHMEHEHHE
YTIIEPOIUCTBIX cranen (OOBIKHOBEHHOTO
KAauecTBa, KAa4ECTBEHHOW KOHCTPYKLIHOHHOM,
UHCTPYMEHTAJIBHOMN).

32. TlpeBparieHus Ipu HarpeBe CTAJH.

33. Pocr 3epHa aycTeHnTa pu Harpese.

34. N3oTepMuyeckuii pacmag TMepeoXJIakIeHHOTO
ayCTCHHUTA. N3oTepmudeckne  IuarpaMMel
pacnazia nepeoxaxJIeHHOTO ayCTeHUTA.

35. IlpeBpamieHuss mpu HEMPEPHIBHOM OXJIAXKICHUH]
ctanu. TepMOKMHETHYECKUE TUarpaMMBbl pacnaia)
MEPEOXIIAXKICHHOTO ayCTEHUTA.

36. Biusaue JICTUPYIOIINX AJIEMEHTOB HA
YCTOWYHBOCTD u KUHETUKY pacmapa
MEPEOXIIAXKIEHHOTO ayCTEHUTA.

37. IlpeBpamienuss npu HarpeBe (MpU OTITYCKE)
3aKaJIEHHOM CTalH.

38. Knaccudukanus, MapkupoBka W TPHUMEHEHUE
KOHCTPYKIIMOHHBIX  JITUPOBAHHBIX  CTajei
(cTpoutenbHasi,  MAalIMHOCTPOUTENbHAA  JUIf
XOJIOTHOM HITAMIIOBKH, yay4liaemas,
PECCOPHO-TIPYKMHHAS, IAPUKOTIOAIINITHUKOBAS,
cranu s 3akanku TBY, cramm s XTO).

39. OcHoBHEIE MIOHSITHA U Kiaccuukanys
TepMUYECKON 00pabOTKH.

40. OTxwur craniu.

41. 3akainka cTajim.

42. Ornyck cranu. CtapeHue.

43. XuMuKo-TepmMHuueckas oopaboTka.

44. Tepmo-mexaHuyeckas 0OpaboTKa cTanu.

45. CnaBbl Ha OCHOBE Meniu (OpOH3BI, JIATYHH).

46. CnnaBbl HA OCHOBE ATFOMHHHSL.

47. CnnaBbl Ha OCHOBe TUTaHa. baOOUTEHI.

48. TlopomkoBble, KOMIIO3UIIMOHHBIE, aMOp(dHEIE]
MaTepHaIbl.

OIIK-1.2

Pemaer cranmaptHbie
npodeccuoHaIbHbIE

Permth 3a1a4y U3 npodeccuoHaIbHOI 0bmacTu:




CrpyKTypHBIil
JJIEMEHT

[Inanupyemsle
pe3yNbTaThl 00YICHUS

OneHouHbIE CpeICTBA

3a1a4M ¢ MPUMEHEHUEM
00IIenHKEHEPHBIX
3HaHUHU

10.

11.

12.

13.

14.

15.

OOBACHUTH, KaKyl Le€Jdb IpecHeayloT IpHu
BBEJICHUU B paciuiaB Mmoaudukatopos? [Tpusecty|
IpUMEPHI IEHCTBUS MOIU(PHUKATOPOB.

B Kakou OTIINBKE 3€pHO
3aKpUCTaJNIN30BABIIETOCS MeTania Oyner
OoJplIe: TpPU Ppa3IUBKE >KUJIKOTO MeTalja B
necyanyro (HopMy WM B METALUIMYECKYO?
KaxoBo O6yner paznuuue B cBoiicTBax?
OOBACHUTH, K UEMY MOXKET MPUBECTU IEPETPEB]
pacraBa Tped  pa3iuBKOW  ero B (OpPMBI
(u3n0kKHUIBI)?  3a4eM  MPOBOJAT  OMEpaIUI0
MOJICTY)KUBaHUS TPU TOJy4eHUH OoTiauBOK? Kak
€€ OCYILECTBUTh

Kakoit nedopmanueir MOXHO  HEOOpaTUMO
U3MEHUTh  (QopMy, pa3Mepbl U  CBOICTBA
MaTepuaia?

OOBACHUTD, UTO IPOUCXOUT MPU POPMHUPOBAHUY]
TEKCTYpHl B fedopMupoBaHHOM MmaTepuane? Kak
3TO BJIMSET HA CBOMCTBA MeTauia?

3auem TpedyeTcs BOCCTaHaBJIMBATH
IJIACTUYHOCTh X0JI0/IHO1e(hOPMUPOBAHHOTO
aucTa (KaIuOpOBaHHOM 3aroTOBKH, BOJIOYEHOM|
npoBoJsiokn)? Kakoit 00pabOTKONW 3TO MOXKHO
caenarn?

B kakoit craim OyneT BbIIIE TBEPAOCTH IMPH|
3akanke: B cranu 45 nnu 30XT'C?

VY kakoit cranu Oyaer OoJbIlIe MPOKATMBAEMOCTh
— YIJIEpPOAMCTON WM JIErMpoBaHHOUN? 3auem
HE00X0IMMO 3HATh MPOKATMBAEMOCTh CTaNIN?
Kak BpIOpaTh CKOPOCTh OXJIaXKICHUS MPU 3aKaJIKe
JUIS TIOJMYYeHHs] MapTEHCUTHOM CTPYKTYpBI IIO|
BCEMY CEUCHMIO U3eNusi?

Jms  xakoW cramm — JOABTCTOMIHOM MM
3a9BTEKTOUIHON — HYKHO MPUMEHSTHh HEMOJIHYIO
3akanky? [losicHuTh, ucnonb3ys auarpammy Fe-C.
Kakast cranp mocne ynydiieHuss OyIeT HMETb
0oJee BBICOKYIO TBEPAOCTh: CTalb 45 WK CTalb
30XI'C, ecnu oTnyck NPOBOAWIN MPU OJHOU M|
TOM e Temneparype?

[ToueMy pexxyIinii THCTPYMEHT U3 YIIIEPOIUCTOM
CTalld TOJBEpraoT HU3KOMY oOThycka. Kakas
Oyner  CTpyKTypa M CBOWMCTBa  Takoro
MHCTpyMeEHTa?

Kakum METOJIOM MO>KHO HCCIIEIOBATH|
pacrpenieieHue Cepbl B CIUTKE (OTJIMBKE,
3aroToBKe)?

Kak mpoBectu riybokoe TpaBlieHHE CTaJIbHOTO
oOpasna. Kakossl ero neiau?

KakuM MeTo10M MOKHO BBISIBUT MTOPBI, TPEIIUHBI,
PaKOBUHBI, KpYIHbIE HEMETAJNINYECKHE
BKJIIOYEHUSI B OTJIMBKE (CIUTKE, OTJIMBKE,




CrpyKTypHBIil
JJIEMEHT

[Inanupyemsle
pe3yNbTaThl 00YICHUS

OneHouHbIE CpeICTBA

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

MOKOBKE, Mpokare)?

[Ipu MaKpoaHaJIHn3e CIIMTKA BBISIBJICH
JUKBAIMOHHBIN KBaJpar (monycamouHas
JUKBAIUs, OCEBasi TOPUCTOCTh, CKBOPEYHHK,
KaMHEBUIHBIA M37I0M, (IIOKEHBI, IH(EPHBIH
usnoMm, paccioeHue). OOBSICHUTh NPHYUHBI
MOSIBJICHUS 3TOro  jJeekra W BO3MOXKHBIC
CIOCOOBI €ro UCHpaBICHU (IIPEIOTBPALLECHUS).
Kak oTiMunTh yCTamoCTHBIA H3JIOM OT MPOYMX]
BUJI0B W3ioMa? KakoBbI NMPUYMHBI TPOSIBICHUS
TaKoro u3jaoma?

Kak oTnnuuth Bsizkoe paspyiieHne OT Xpynkoro?
Kaxk nmpoBecTr MUKPOCKOTIMUECKOE UCCIIEIOBAHUE
MeTajuimueckoro  marepuana?  UTo  MOXKHO
BBISIBUTH C TIOMOIIIBIO TAKOTO UCCIIEIOBAHUS?

Kak MOXXHO MOBIMATH Ha BEIWYUHY 3€pHA IpH
Kpucrtaumsannn Meramuia? Kakne Mepbl MOXKHO
MPEeIOKUTh IS TOTO, YTOOBl OOECTICUUTH
MOJTY9CHHE MEJIKOTO 3€pHA MPU KPUCTAILTA3 AN )
[Touemy  mpm XOJIOTHOM  IIaCTHYECKOM|
nedopmaruy HabII0JaeTCsl YITPOUYHEHHE METalIa,
a TP TOPSIYEH 3TOTO HE TIPOUCXOIUT?

Kak ompenenutes mnpenen ynpyrocta (mpenen
TEKy4eCTH, Mpelea MPOYHOCTH, OTHOCUTEIHHOE
YIIMHEHHE, OTHOCUTENILHOE CY)KEHUE, TBEPAOCTb,
YIapHYIO BSI3KOCTh) MaTepuania?

[Tp1 MUKPOCKOTIMYECKOM HCCIIEIOBAaHUH B CILIABE
HaOmomaroTcss 3epHa (deppuTa W HEOOJBIIOE
KOJIMYECTBO IieMeHTuTa. Kak Ha3bIiBaeTcs Takoi
criaB?  KakoBbl ero cmoiicTBa HM  o0macTe
MIPUMEHEHUS?

[Tp1 MUKpPOCKOTIMYECKOM UCCIIEIOBAHUH B CILIABE
HabmogatoTcst 3epHa ¢epputa u nepaur. Kak
Ha3bIBaeTcs Takou cruiaB? KakoBbl ero cBOMCTBA)
U KaK OHU 3aBUCAT OT KOJMYECTBa MepiauTa?
KakoBbl 001acT mpMEeHEHHUs ITUX T1aBOB?

[Tpr MUKPOCKOTIMYECKOM HCCIIEIOBAHUH B CILIABE
HabmogatoTcst nepnut. Kak HasbpiBaeTcs Takoi
cruiaB?  KakoBbl  pPasHOBUAHOCTH — TaKoOM
CTPYKTYpPHBI U pa3inyus B UX CBOHCTBax?

[Tpr MUKPOCKOTIMYECKOM HCCIIEIOBAHUH B CILIABE
HAOMIOJAIOTCS TEPIUT M CeTKa IEMEHTHTa II0
rpanunam 3epeH. Kak Ha3piBaeTcs Takoil criiaB?
KakoBbl ero cBoiicTBa u 001acT MPUMEHEHUs?
[Ipy MUKPOCKOTTMYECKOM MCCIIEJOBAHUH B CILIABE
Habmoqaercs nenedyput. Kak Ha3piBaeTcs Takou
cruiaB?  KakoBel ero cBoiictBa u  00macTu
IPUMEHEHHUS?

[Ipu MUKPOCKOTTMYECKOM HCCIIEIOBAHUH B CILIABE
HaOMIOJaloTCsT 3epHa (eppuTa W BKIIOYCHUS
rpajura. Kak Ha3pBaeTcsi Takue CIUIaBbI)]




CrpyKTypHBIil
JJIEMEHT

[Inanupyemsle
pe3yNbTaThl 00YICHUS

OneHouHbIE CpeICTBA

29.

30.

31.

32.

33.

34.

35.

36.

37.

KakoBbpl pa3HOBUAHOCTH CIUIAaBOB C TaKUMWY|
CTPYKTYPHBIMHU COCTAaBJISIOLIUMU, KAaKOBBI
pasiuuus B UX CBOMCTBAX?

[Ipn MUKPOCKOTIMYECKOM HMCCIIEI0BAHNY B CILJIaBE
HaOMIOMaloTCsT  3epHa  QeppuTa, TNEPIUT W
BKIIoueHus1 rpadurta. Kak Ha3piBaeTcs Takue
crutaBbl? KakoBbl pa3HOBUIHOCTH CIUIABOB C
TaKUMU CTPYKTYPHBIMH COCTaBJISIOLIUMH,
KaKOBBI pa3JINuus B UX CBOMCTBaAX?

[Ipn MUKPOCKOTTMYECKOM HCCIIEI0BAHNUN B CILJIABE
HAOMIOJAIOTCS NEePAUT M BKIIOYEHUs Trpadura.
Kax mHa3zpiBaeTcsi Takume crutaBel?  KakoBbl
Pa3HOBUHOCTHU CIUIaBOB c TaKUMHY|
CTPYKTYpPHBIMH COCTAaBJISIOLITUMH, KAKOBBI
pasnuuus B X CBOMCTBax?

Kax UICHTU(UIIUPOBATH B cTainyl
BUJIMAHIITETTOBYK CTPyKTypy? Ilpm kakux
YCIOBUSIX OHAa MOXET 00pa3oBaThCs M KaK 3TO
MIOBJIUSET HA CBOMCTBA CTAIH?

[Ipy Kakux yCIOBUSX B CTald  MOXET
oOpa3oBaThcsl nepechilieHHblid Geppur? Kak on
MOBJUSET HAa CBOMCTBA cTanu. Kak mpetoTBpaTuTh)
ero oopazoBanue?

Kak BbIOpaTh cozepikaHue yriepoja B CTaiau Jyis
W3TOTOBJICHUS JI€TAIN MAIUWH, KOHCTPYKLIHUH WJIH
COOpYKEHHsI (PeXyIIero, XOJOAHOUITAMIIOBOTO,
ropsSYenITaMIOBOIO HHCTPYMEHTA)?

Kak 1o cTpykTypHOMY MNpPHU3HAaKy MOYXHO
OTpeNeNuTh CTalb (Oeblii YyT'yH, CephIil YyTr'yH,
MOJIOBUHYATBI 4YYT'yH, JK€JIe30 TEXHHYECKOU
YUCTOTHI)?

MoXKHO 1M HCIIOJNB30BaTh O€NbIi YyryH B
KauecTBE KOHCTPYKLIMOHHOTO Marepuana?

Kakass ¢dopma rpaputa B MeEHbIIEH CTEHEHU
ocladiisgeT MeTaUIMYecKyro ocHOBY uyryHa? Kak
MOJIY4UTh Takyto Gopmy rpacdura B oTIUBKE?
Kak momyuuTs OTIMBKY CO CTPYKTYpOH KOBKOTO
yyryHa? KakoBbl pa3sHOBUIHOCTH CTPYKTYpbI
TaKoOro YyryHa U €ro cBoMcrTBa?

OIIK-1.3

[IpumensieT MeTo bl
MOJICJIUPOBAHUS U
MaTEMaTHYECKOT O
aHan3a JUlsl pereHust
3a/1a4 TEOPETUYECKOTO
U TIPUKIIaTHOTO
XapakTepa

1.

2.

3amaua MO KOHTPOJO (ha30BOrO0 M CTPYKTYPHOTO
COCTaBa CIIJIaBa:

Paccuurars OTHOCUTEIIBHOE KOJIMYECTBO
CTPYKTYPHBIX  COCTaBISIOIIMX  CIUIaBa  IIpH
KOMHAaTHOW  TeMmepaType M  CXEMaTHYHO
n300pa3uTh CTPYKTYPY CIIaBa ABOWHON CHCTEMBI
C OTCYTCTBUEM PAaCTBOPHUMOCTH (C TOJHOH
pacTBOPUMOCTEHIO, c OTrpaHUYEHHON
pacTBOPUMOCTBIO) KOMIIOHEHTOB B  TBEPAOM
COCTOSIHHHU.

OnpenenuTbs OTHOCUTENIBHOE KOJMYECTBO (a3 npH|




CTpyKTypHBIi [Inauupyembie

OneHouHbIE CpeICTBA
JJIEMEHT pe3yabTaThl 00y4CHHS B Peit

3aJJaHHOM TeMmeparype B JBOWHOM  CILIaBe.
[MosicuuTs pemienue rpaduuecKky.

3. Paccuurarh conepikaHue yriepoja B CTaIU IO
JI0JIM TIEPIIUTA B CTPYKTYPE.

4. PaccuMtaTh KPUTHYECKYI0 CKOPOCTHh 3aKaJIKH
CTaJIH.

0) Ilopsaoxk mpoBeleHUSI NMPOMEKYTOUHON aTTeCTALMHU, MOKA3aTeJIHM M KPUTEPHU
OllEHNBAHMS:

IIpomMe:xxyTouHasi aTTecTalUs MO AUCHUIINHE «MaTepuasioBegeHne» B 3-eM cemecTpe
MPOBOJUTCS B BUJE 3a4eTa. 3adyeT IMPOCTABIISIETCS TMOCJE OICHKM 3HAHWNW OOy4JaroluXcs IO
pe3ynbTaTaM 3allUThl BEITIOJHEHHBIX JJa00PAaTOPHBIX pa0OT U KOHTPOJBHBIX Pa0OT, BKIIOYAIOITUX
TEOPETUUYECKUE BOMIPOCHI M MPAKTHUECKUE 3aaHusl, BBISBISIONINE CTENEHb C(HOPMUPOBAHHOCTH
YMEHUU U BIIAJICHUI

Iloxka3aTenu u KpuTepuM oLeHNBaHus 3a4yeta (3 cemecTp):

Jnst momy4yeHus: OLEHKU

— «3ayTeHo» — OOydJarolmuics [OJDKEH TIOKa3aTh 3HAHWSA HE TOJBKO Ha YpPOBHE
BOCTIPOM3BEICHUSI M OOBACHEHUS] MHGOPMAIIUM, HO W HHTEIUICKTYAJIbHBIC HABBIKWA PEIICHUS
nmpoOsieM W 3a/iay, HaXOXKACHHS YHUKAJIBHBIX OTBETOB K MpoOjeMaM, OIICHKH W BBIHECCHUS
KPUTHYECKHX CYXKJICHHH;

— «He 3aYTeHO0» — 00YJaIONIUICA He MOXKET IMOKa3aTh 3HAHUS HA YPOBHE BOCTIPOM3BEICHHS
1 00BbSICHEHUST MH(OPMAIINH, HE MOYKET MOKa3aTh WHTEUICKTyaIbHbIE HABBIKUA PEIICHUSI IIPOCTHIX
3az1a4.

IIpome:kyTOoUHAA aTTecTAlMS MO AUCHUILVINHE «MaTepuajioBeaeHue» B 4-0M cemecTpe
BKJIIOYAET TEOPETHUECKHE BOMPOCHI, O3BOJISAIONINE OLIEHUTh YPOBEHb YCBOCHUS 00Yy4atOIIUMUCS
3HAHWM, W TPaKTUYECKHE 3aJaHMsl, BBIABIAIONIME CTENeHb C(HOPMUPOBAHHOCTH YMEHUN U
BIIJICHUM, ¥ IPOBOJUTCS B GopMe IK3aMeHa

DK3aMeH M0 JaHHOW JTUCIUILIMHE TPOBOJUTCSA B YCTHOHM (hopMe MO 3K3aMEHAIIMOHHBIM
ouneraMm, KaKIblii M3 KOTOPBIX BKIIOYAeT 2 TEOPETHUECKHUX BOIPOCAa M OJHO IMPaKTHYECKOe
3a/laHue.

IToka3aTeu U KpUTEPHUU OLIEHMBAHMS IK3aMeHa (4 cemecTp):

— Ha OLEHKY «OTJHYHO» (5 0ayioB) — 00y4aromuiics JeMOHCTPUPYET BBHICOKUI YpOBEHb
cOpPMUPOBAHHOCTH KOMIIETEHIIMM, BCECTOPOHHEE, CHUCTEMaTHYeCKoe M TIyOOKOoe 3HaHue
y4eOHOro Marepuana, CBOOOJHO BBIMOJHSET IMPAKTHUECKHUE 3aJaHus, CBOOOJHO OMIEpUpYET
3HaHUSAMH, YMEHUSMU, TPUMEHSET UX B CUTYal[UsIX OBBIILIEHHON CIOKHOCTH.

— Ha OLIEHKY «Xopomo» (4 Oamia) — oOyJaromuiics IeMOHCTPUPYET CPEAHUI YpPOBEHb
c(OpMUPOBAHHOCTH KOMIIETEHI[MI: OCHOBHBIC 3HAHUS, YMEHHS OCBOCHBI, HO JOIMYCKAIOTCS
HE3HAYUTENIbHbIE OIUOKY, HETOUHOCTH, 3aTPYJHEHHSI IPU aHATUTHYECKUX OTIEPALIUAX, IEPEHOCE
3HaHUH U YMEHUI HA HOBbIE, HECTAHAAPTHBIE CUTYaLlUH.

— Ha OIICHKY «YyIOBJeTBOPHUTEJLHO» (3 Oamna) — oOyyaromiuiicss AEMOHCTpPHUPYET
MIOPOTOBBIM YPOBEHb C(HOPMUPOBAHHOCTH KOMIIETEHIIUI: B X0/I€ KOHTPOJIBHBIX MEPONPUITUN
JOTYCKAIOTCSl OIIMOKU, MPOSBISETCS OTCYTCTBHUE OTIENbHBIX 3HAHUI, YMEHH, HaBBHIKOB,
0Oy4aroUIuiicss HWCHBITHIBAET 3HAYUTENbHBIC 3aTPYIHEHUS MPU OMNEPUPOBAHUU 3HAHUSIMH U
YMEHUSIMU MPU UX MIEPEHOCE HA HOBBIE CUTYALINH.

— Ha OLICHKY «HeYy/10BJeTBOPUTEILHO» (2 Oania) — oOyJaroniuiicss IeMOHCTPUPYET 3HAHUS
He Oonee 20% TEOpETHUECKOTO MaTepuana, JIOMYCKaeT CYIIECTBEHHbIE OIIMOKU, HE MOKET
MOKa3aTh UHTEJUIEKTYalbHbIE HABBIKM PEIICHMS MPOCTHIX 33]1a4.

— Ha OIEHKY «HeY/AOBJIeTBOPUTEJbHO» (1 Oamn) — oOyyarommuiics HE MOXKET MOKas3aTh
3HAaHHUS Ha YPOBHE BOCIPOU3BEACHUS U OOBSCHEHHS HHQOpPMAIMK, HE MOXET TMOKa3aTh
WHTEJUIEKTYaJIbHbIE HABBIKHM PELICHUsI TPOCTHIX 3a/1a4.



