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1 Iles1u ocBOEHUS TN CHMILTHHBI (MOYJI51)

Hensmu ocBoenust nucuuinabl <MATEPUAJIOBEJIEHUE» sBistotes: npuoOpereHue
CTYACHTAaMM TEOPETHYECKMX 3HAaHUM O 3aKOHOMEPHOCTSX, OIpPENeNAIOUINX CBOWCTBA
MaTepUasoB, NPAKTUUYECKUX HABBIKOB KOHTPOJS U NPOTHO3UPOBAHHUS CBOICTB M IOBEACHUS
MaTepHaJIOB B Pa3IMYHBIX YCIOBUSAX UX 00paOOTKHM M IKCIUTyaTallul, HEOOXOIUMBIX OakaIaBpy
1o popUITIO «MeTtannyprust YEPHBIX METAJIJIOBY Ui IUI0JOTBOPHOI
HaY4YHO-HUCCIIEJ0BATEIbCKON U TPOU3BOACTBEHHO-TEXHOJIOIMUECKON I TETbHOCTH.

2 MecTo THCHHIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30oBaTe/IbHOI MporpaMMal

Jucuummuaa MarepualoBeIeHHEe BXOJIUT B 00S3aTENbYyl0 YacTh Y4eOHOro IIaHa
00pa3oBaTeNbHON IPOrPaMMBI.

Jns  W3ydeHUs  JUCHUIUIMHBL  HEOOXOMUMBI  3HaHUS  (YMEHHs,  BIIAQJCHUSA),
chOpMHUPOBAHHBIE B PE3Y/IbTATE U3YUCHUSI AUCHUILIUH/ IPAKTUK:

HcTopus Metamtypruu

OO1w1ast 1 HeopraHuyecKast XUMus

OCHOBBI METAIITYPrUU€CKOI0 IPOU3BOACTBA

dusuka

3nanus (YMEHHs, BIAJICHUS), IOJyYCHHbIE NMPH M3YyYCHUU TAHHOW NUCIMIUIMHBI OyIyT
HEO0XO0AUMBI JUIsl U3yYeHUS TUCHUILINH/TIPAKTHK:

MeTtopl MCCIIEI0BAHNS MAaTEPUAJIOB U IIPOLIECCOB

HoBele TexHOIOrn4ecKue penieHus: B METaJUTyPIMH YEPHBIX METAJLIOB

[ToxroToBka K Mporeaype 3aliThl U 3alI1Ta BHITYCKHOW KBaTH()PUKAIIMOHHOW paOOTHI

JIuTelHOo€e MpOU3BOICTBO

VYyeOHast - HaydHO-HCCleAOBaTenbCcKas padboTa (MOJyueHUE MEPBUYHBIX HaBBIKOB
HaY4YHO-UCCIIEJIOBATENLCKOM paboThI)

3 KomnereHuunu ody4yaroiierocsi, popMupyemMbie B pe3yabTaTe 0CBOEHUsI

AUCHUILUTUHBI (MOYJIs1) ¥ IJIAHUPYEMBbIE Pe3yabTAThl 00yUeHHu sl

B pesynpraTe ocBoeHus aucuUIuHbl (Moayss) «MaTtepuanoBeneHne» oOydaroniuiics
JOJKEeH 00J1a/1aTh CIEAYIONUMHU KOMIETEHIHSIMHU:

KO,[[ HHJAUKATOpa I/IHI[I/IKaTOp JOCTHIXKXCHHUA KOMIICTCHIIMH

OIIK-1 Crnocoben pemarh 3amadu NpoGECCHOHATBHOW ACSITENIBHOCTU, TMPUMEHSST METOIbI
MOJICTTUPOBAHUS, MATEMATHUECKOTO aHaJIN3a, €CTECTBEHHOHAYYHBIE 1 OOIIIEMH)KEHEPHBIE 3HAHHS

OIlIK-1.1 Hcnone3yeT ecTeCTBEHHOHAy4YHbIE 3aKOHbI M IMPUHLUIIBI NPU PELICHUH
IIPaKTUYECKHX 3a1a4

OIlK-1.2 Pemaer crangaptHeie mpodeccuoHalbHBIE 3alayd ¢ PUMEHEHHEM
00IIeMH)XEHEPHBIX 3HAHUI

OIIK-1.3 [Ipumensier METOABl MOJENMPOBAHMS W MAaTEMaTHYECKOrO aHailu3a AJs
pelIeHus 3a7a4 TEOPETUYECKOT0 U MPHUKJIAIHOTO XapakTepa




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIsA)
OO0mas TpyI0eMKOCTh JUCIUIUIMHBI COCTABISIET 9 3a4eTHBIX enuHull 324 akaa. 4acoB, B TOM

YUCJIC:

— KOHTaKkTHas pabora — 21,6 akaj. 4acos:
— aynutopHas — 18 akaj. 4acos;

— BHeayIuTOpHas — 3,6 akaJl. 4acoB;

— caMocTosTenbHas pabora — 289,8 akan. 4acos;

— B hopMe npakTuyeckoit moaroroBku — 0 akaj. yac;

— IMOATOTOBKA K 3K3aMeHy — 12,6 aka. gac
— MOJTOTOBKA K 3auéty — 12,6 akaj. yac
dopma aTTecTaluu - 3a4€T, SK3aMeH

AynuropHas ) s
KOHTaKTHas paboTa E 3 dopma TEKyIIEero
=
B aKaJl. yacax 2] Bu KOHTPOJIS
Paznen/ Tema 2, (B axaz. yacax) E B A . P Kon
> 3 © | camocTosTenbHOI | ycrieBaeMOCTH U
JIACIMTUTHHBI R [~ . | xoMIIeTeHIUH
Q & padoThI MIPOMEKYTOYHOM
na6. |mpaxr. | € 8 TTeCTALN
Jlek. S s aTTecTal
3aH. 3aH. | U &
1. Beenenue
1.1 Pomp wMmarepuana B
3KCIUTyaTaluu H3JIEIHAN. N
IIpopaboTka Texymuit
OcHOBHBIE MOHSATHS. Teo peTqueCKorO KOHTy ollb: OIlK-1.1,
Hctopus pa3BUTHS 5,2 P P o OIIK-1.2,
(JIEKILIMOHHOTO) VcTHbIM
MaTepUaIOBEICHUS Kak OIIK-1.3
MaTepHaa JKCHPECC-0TPOC
nayku. Knaccudukarus
MaTepHaJoB.
ITpopaboTka
2 .
1.2 Knaccudukanus JICKITMOHHOTO Texymmit
MaTepHajoB. OcCHOBHbBIE MarepHaia; KOHTPOJIb:
CBOMCTBA MaTepHaoB. IIOATOTOBKA K 3amura OIIK-1.1,
CBs13b MEX]y CTPYKTYpPOH U 05 11 11a00PaTOPHBIM 71a00paTOPHBIX OIIK-1.2,
CBOICTBAaMH  MAaTEpHAJOB. 3aHATHUSM; pabor. OIlK-1.3
Meronpt HCCIIeI0BaHUs MOJIrOTOBKA K KonTposbnas
CTPYKTYPBHI. KOHTPOJIBHOM pabora
pabote
HWroro no pazneny 0,5 16,2
2. ATOMHO-KPUCTAJUTHYECKOE
CTPOCHUE MaTEPHAIIOB
ITpopabotka
2.1 Bugsl  KpUCTAJIIOB. JICKITHOHHOTO .
K ncmnnimecxaﬂ CIIeTKa Mage nana; Texyumwii kontpoms - OMK-1.1,
HIO)HHMO busm p ’ 0,5 11 noaroI;oBKa,K KonTponbHas OIIK-1.2,
P ’ N pabota OIIK-1.3
AHM30TpONHSIL. KOHTPOJIbHOM
) pabore
IIpopaboTka
2.2 e(heKThI JIEKIIHOHHOTO .
K I/ICT&J‘IJ‘II/I‘IGCKOFOI[ ¥ Ma];e uana; Texymuii kourpons| - OTIK-1.1,
p 11 P ’ KonTponbHas OIIK-1.2,
CTPOCHHUSI. MexaHu3MbI MOJITOTOBKA K
. pabota OIIK-1.3
muddy3nu KOHTPOJIBHON
pabote
Wroro no pazaeny 0,5 22

3. Kpucramnmzanus pacriaBoB




IIpopaboTka

JICKIIUOHHOTO .
3.1 TepmoanHaMHUYECKUE MaTepuaa; Tekyluii KOHTPOJIb
CJIOBUSl KPUCTAJUIN3AIIH. ’ KonTtponbnas
K/IexaHI/BM p H MOArOTOBKA K a%OTa OIlK-1.1,
o 05 13 | naGoparopubim Lo OIK-1.2,
p 1. 3aHATHUAM; H OIIK-1.3
IMapameTpbl 1ab0paTOPHBIX
MOATOTOBKA K
KpHUCTAITH3AIIHH. . pabot
KOHTPOJIBHON
) pabote
IIpopaboTka
3.2 Camompou3BonbHas U JIEKIIMOHHOTO .
. Tekyuuii KOHTPOJIb
HEeCaMOIIPOU3BOJIbHAS Marepuana;
KonTtponpnas
KpUCTAJUIM3aLHS. MOATOTOBKA K aGota OIIK-1.1,
MomudunupoBanue. 0,5 13 11a00paTOpHBIM p OIlK-1.2,
3amura
HennputHas 3aHATHIM; OIIK-1.3
1a60paTOPHBIX
kpuctammmsanys. CtpoeHne MOATOTOBKA K aGor
CITUTKA KOHTPOJIBHON P
pabote
HWroro no pazneny 1 26
4, Jlepopmauusi W  Harpes
JeopMHUPOBaHHBIX MAaTEPHAIIOB
ITpopaboTka
4.1 VYupyras u JICKITMOHHOTO .
pyr ! TekyIuii KOHTPOJIb
IacTH4YecKas aeQopMarius. Marepuaia;
KonTpomnpuas
Mexanm3m  nedopmanuu. IMOJAOTOBKA K OIIK-1.1,
pabora
M3meneHne CTpyKTypbl U 0,5 11 11a00paToOpHBIM OIlK-1.2,
. 3amura
CBOWCTB 3aHATHAM; OIIK-1.3
1a00paTOPHBIX
MOJIMKPUCTAITUYECKOTO MOJITOTOBKA K aGoT
MeTaiuia pu AedhopMarym. KOHTPOJIBHOI p
) pabote
ITpopaboTka
JIEKIUOHHOTO .
. Tekyuuii KOHTPOIIb
4.2 V3MeHeHne CTPYKTYPHI varepuaa, KonTponpuas
1/1. CBOWCTB TpU Harpese HOATOTOBKA It aboTa OIK-1.1,
ebopm OBaHfloro P 0,5 11 nabopaTopHBIM ga ra OIlK-1.2,
ACQOPMHP 3aHATHAM; » OIIK-1.3
MeTaua. 71a00paTOPHBIX
MOJITOTOBKA K
. pabot
KOHTPOJIBHON
pabote
HWroro no pazaeny 1 22
5.  Mexaanyeckue  CBOWCTBa
MaTepHaJIOB
IIpopaboTka
JICKIIMOHHOTO .
5.1 OcHOBHBIE TMOHATUS H Maﬁe nana; Texymuii kontpoms - OMK-1.1,
oi'I €JICIICHUS 1 1o FOI;OBKa’K Konrporbsaz OIK-1.2,
pel ' A N paboTa OITK-1.3
KOHTPOJIbHOM
pabore
IIpopaboTka
2 JIEKIUOHHOTO .
. Texymuuii KOHTPOIIb
MarepHaia;
5.2 Bwuagel, MeTOmB H 3amura
060pyI0BaHNE st [IOATOTOBKA I 11a60PaTOPHBIX OIK-1.1,
Y 11 71a00PaTOPHBIM OIIK-1.2,
UCIIBITAHUSI MEXaHUYECKHX pabot
. 3aHATHUAM; OIIK-1.3
CBOMCTB. KonTtponbnas
MOJITOTOBKA K
N pabota
KOHTPOJIBHON
pabote
Wroro no pazaeny 22

6. ®a3oBBle W CTPYKTYpHBIC
MIPEBpaICHUs B
JIByXKOMIIOHEHTHBIX
METAJUIMYECKUX CHCTEMAxX




IIpopaboTka
JIEKLIIHOHHOTO .
6.1 OcCHOBHBIC MOHSITH Ma];e nana; Texyuwi kontpors | OTK-1.1,
TéopnncnnaBOB 1 nonrogoBKa} KosrponbHas OMK-1.2,
KOHTpOBHOM pabora OIIK-1.3
pabore
ITpopaboTka
2 JIEKIIHOHHOTO
Mage e Texymuii KOHTPOJIb
6.2 JlmarpaMMBbl JIBOIHBIX p ’ KonTtponbHas
CHCTEM dopmupoBanue TOAIrOTOBKA K abora OIIK-1.1,
or T' - P I;OﬁHLIX 11 n1a00paTOpHBIM ga e OIlK-1.2,
cnﬂzioip g SQHATHIAM, 1260 gio HEIX OIIK-1.3
’ MIOJITOTOBKA K p;60$
KOHTPOJIBHON p
pabore
Hroro no paszueny 22
7. XKene30yriiepoJucThIE CIUIABEI
ITpopaboTka
JIEKIUOHHOTO .
7.1 XapakTepucTrka ! Texymuii kouTposs| OITK-1.1,
Marepuana;
JuarpamMmmbl (azoBoro 13 KonTposnbnas OIlK-1.2,
MOJITOTOBKA K
COCTOSIHUS JKEJIE30-YTIIepPOI KOHTPOHHOM pabora OIlK-1.3
pabore
IIpopaboTka
2 KIIHOHHOT
H;aﬁeona;;? Texymuii KOHTPOIH
7.2 ®dopmupoBaHue P ’ Kontponbnas
CTPYKTYPBI craien u TIOATOTOBKA K pabora OIIK-1.1,
0,5 | 621 13 J1a00paTOPHBIM OIIK-1.2,
YYI'YHOB B PaBHOBECHOM parop 3amuTa
Cg;¥0HHHH P SaHATHAM, 1260 gio HEIX OIK-1.3
’ MIOATOTOBKA K pa6o$
KOHTPOJIbHOM p
pabote
HWroro no pazneny 0,5 | 6121 26
8. 3auer
IIpopaboTka [IpomexyTouHbIi
JIEKIIMOHHOTO KOHTpOJIb (3a4er)
Marepuana. CobeceoBanue B
8.1 Koncynpranmmu 10 s ‘I:CHI/IC CTHOﬁﬂ¢OpMC c OIIK-1.1,
BOIpPOCAM  MOATOTOBKH K| 2 HOHOH;;TGHLHOFO y yaeToM OIIK-1.2,
ATy MaTepuaia. pe3ynbTaToB OMK-1.3
IoaroroBka K KOHTPOJIBHBIX
3a4eTy MEpPONPUATUI
Hroro no pazneny
9. Knaccudukaius, MapKupoBKa
" MPUMEHEHUE
JKEJIE30YTIIEPOJAUCTBIX CILIABOB
ITpopabotka
9.1 CBs3b MEXIY HEKHHOHHOF.O Texymuit KOHTPOJIb
CTPYKTYpO M CBOMCTBaMHU Marepuana, KonTtponbhas
CODBIX GVIVHOB MOATOTOBKA K aGoTa OIIK-1.1,
K;’accn A YIVHOBL 2 1 1 | 212m 11 | naGoparopubiv gamma OIK-1.2,
’ 3aHATHUAM; OIIK-1.3
MapKHUPOBKa U MPHUMEHEHHE HOAFOTOBKA K nabopaTopHBIX
CEepBIX YyT'YHOB. KOHTPONHHOH pabor

pabote




IIpopaboTka

JICKIMOHHAOTO Texyuuii KOHTPOIb
9.2 BnusHue yrieponma u MaTepuara, yu p
o 5 KonTtponbnas
mpuMeceil Ha  CBOWCTBa MOATOTOBKA K aGota OIIK-1.1,
craneit.  Knaccugukarus, 3 11,6 | naGopaTopHBIM é)a ura OIlK-1.2,
MapKHPOBKA M MPUMEHECHHUE 3aHSITHUSIM; H OIIK-1.3
o 1a60paTOPHBIX
YIJIEPOIUCTHIX CTaNeH. MOATOTOBKA K aGor
KOHTPOJIBHOH p
pabote
HUroro no pasaeny 4 221 22,6
10. dopmupoBanue
HEPaBHOBECHBIX CTPYKTYP
ITpopaboTka
JIEKIIMOHHOTO .
. Tekyluii KOHTPOJIb
Marepuaia, KonTtponbnas
10.1 dazoBbie IMOJITOTOBKA K aGora OIIK-1.1,
MIpeBpalIeHNs B CTaIu IpHU 0,5 9 11a00paTopHBIM P OIlK-1.2,
3amura
Harpese. 3aHATHSIM; OIlK-1.3
71a00paTOPHBIX
MOJITOTOBKA K
. pabot
KOHTPOJIBHON
pabote
ITpopaboTka
JIEKIUOHHOTO .
) Texyumii KOHTPOJIb
Marepuaia, KonTpomnpuas
10.2 dazoBbIe IMOJAOTOBKA K P OIIK-1.1,
pabora
MIpEeBpalIeHNs B CTalu IpHU 13 11a00paToOpHBIM OIlK-1.2,
3amura
OXJIAKICHUU. 3aHATHAM; OIIK-1.3
1a00paTOPHBIX
MOJITOTOBKA K
. pabot
KOHTPOJIBHOI
pabore
HWroro no pazneny 0,5 22
11. OCHOBBI  TEpMHUYECKOH
00paboTKu
IIpopaboTka
111 TlonsiTus o JIEKIIHOHHOTO .
N . Texyumii koutpons| OIIK-1.1,
TepMHYecKO  0OpaboTke. MaTrepuaa;
Knaccudpukarust BHUIIOB 9 IIOATOTOBKA K Kontponbhas OIIK-1.2
. . pabota OIIK-1.3
TepMHUYECKONH 00pabOTKH. KOHTPOJILHOM
pabote
ITpopaboTka
JIEKIUOHHOTO .
. Texkyuuii KOHTPOIIb
MarepHaia;
KonTponpuas
11.2 Knaccudukauus, 1eib [OATOTOBKA It pabota OIK-1.1,
I/Il'[ MMEHEeHUe O’DKI/II‘E’). 9 N1aGopaTopHLIM 3amura OIIK-1.2,
P ’ 3aHATHAM; - OIIK-1.3
71a00paTOPHBIX
MOJITOTOBKA K
N pabot
KOHTPOJIBHON
pabote
IIpopaboTka
JIEKIUOHHOTO .
. Texymuuii KOHTPOIIb
MarepHaia;
KonTtponbnas
MOATOTOBKA K OIIK-1.1,
11.3 3akanka cranu. Bumpl pabota
SAKAKH 9 n1a00paTopHBIM amura OIlK-1.2,
’ 3aHATHIM, » OIIK-1.3
71a00paTOPHBIX
MOJITOTOBKA K
N pabot
KOHTPOJIBHON

pabote




IIpopaboTka

JICKITMOHHOTO .
11.4 TIIpespameHus 1npu Ma];e ana: Texymuii KOHTPOJIb
HarpeBe 3aKaJleHHOW CTaJd. P ? KonTtponpuas
MOATOTOBKA K OIIK-1.1,
Otmyck CTallu. pabota
Knaccudpukanus enp U 9 nabopatopHsiM 3amura OIK-1.2,
T, o 3aHATHIM; = OIIK-1.3
MIPUMEHEHUE BHUJIOB 1a00paToOpHBIX
MMOJTOTOBKA K
OTITyCKa. . pabot
KOHTPOJIBHOW
pabote
HUroro no pasaeny 36
12. Knaccuduxanus,
MapKUpPOBKA, CBOICTBa u
MIPUMEHEHUE JIETHPOBAHHBIX
crajei
IIpopaboTka
JIEKITMOHHOTO .
Texymuii KOHTPOJIb
MaTepuara,
Kontponbnas
12.1 KoHcTpyKImoHHbIE TIOATOTOBKA K abora OIIK-1.1,
CTal,J'II/I py 10 n1ab0paTOPHBIM gamma OIlK-1.2,
’ 3aHATUAM; OIIK-1.3
1abopaToOpHBIX
MTOJTOTOBKA K
. pabor
KOHTPOJIbHOM
pabote
IIpopaboTka
JIEKITHOHHOTO .
Texymuii KOHTPOIH
MaTepuara,
12.2 HMHcTpyMmeHTalbHbIE Kontponbnas
MOATOTOBKA K OIIK-1.1,
cranid. CTaau W CIUIaBBI C pabora
0CcOObIMUA  (PU3MYECKHUMHU H 13 1abopaTopHsiM 3amura OIK-1.2,
N 3aHATHAM; OIIK-1.3
XAMHAYECKMMH CBONCTBAMH. n1abopaToOpHBIX
MTOJTOTOBKA K
. pabor
KOHTPOJIbHOM
pabote
HWroro no pazneny 23
13. MapxkupoBka, cBoiicTBa u
MPUMEHEHHE CILJIABOB I[BETHBIX
METAaJJIOB
ITpopaboTka
JleKUMoHHOro | Tekymuid KOHTPOJIb
OIIK-1.1,
13.1 MeaHsle  CILIABHL 11 MaTepuana; 3amura OIK-1.2
ANIOMMHUN U €r0 CIUIaBHI. MOJArOTOBKA K 1mabopaToOpHBIX OHK-l' 3'
nabopaTopHbIM pabot '
3aHATHAM
IIpopaboTka
. JieKuuoHHOro | Tekyuuii KOHTPOJIb
13.2 AmOMUHHMII W €ro MaLTle ana: yﬂéa ra P OIIK-1.1,
criaBel. CIUlaBel  THTaHA. 7 o roIT) OBKa’K 1360 I;'ITO _— OIIK-1.2,
IIpouue crnassbl. A paTop OIIK-1.3
na0opaTopHBIM pabor
3aHATHAM
HWroro no pazaeny 18
14, Hewmerannuyeckue
MaTepHAaJIbI
IIpopaboTka
14.1 OcCHOBHEIE BUJIBI nekuoHHoro | Texymuii KOHTPOJIb OIK-1.1
HEMETATMUECKUX Marepuaa, 3amuTa o
y 12 p H OIK-1.2,
MatepuaioB. Wx cBoiicTBa MOJITOTOBKA K nabopaTopHBIX OIK-1.3
Y IpUMEHEHUE. mabopaTOpPHEIM pabot ’
3aHATHAM
Wroro no pazaeny 12
Hroro 3a cemectp 10/41 289,8 3a4€T,9K3aMEH
Hroro no aucumruinye 10/41 289,8 3a4€eT, DK3aMeH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

[Ipu npoBeneHnn yueOHBIX 3aHATHI MpenoiaBaHue AUCUUILINHBL «MaTepuanoBeieHue»
peanu3yercsi B (popMe KypCOB, COCTABICHHBIX C HCIIOJIB30BAaHUEM pe3yJIbTaTOB Hay4YHBIX
UCCJIEIOBaHMM, MPOBOAMMBIX Ha Kadeape, a TakkKe B IEHTPE KOJJICKTUBHOTO IOJIb30BaHUS
MI'TVY, B TOM 4ucCIie C y4€TOM PEerHOHAIBbHBIX 0COOEHHOCTEH MPO(heCCHOHABHON AEITEeIbHOCTH
BBIITYCKHUKOB U moTpeOHocTel paboTonareneit (MMK, MMK-METH3, benmar u ap.).

B mpomecce mpenomaBaHust AMCUMIUIMHBL  «MaTepuanioBeieHUE» PUMEHSIOTCS
TpaJMLMOHHAs,, MHTEPAKTUBHAs U HHPOPMAIMOHHO-KOMMYHHMKAI[MOHHAs 00pa3oBaTeiIbHbIC
TEeXHOJIOTUH. [IpyM WCHONB30BaHUM TPAAMLIMOHHBIX 00pa30BATENBHBIX TEXHOJIOTHH ydeOHBIC
3aHATUS BBINONHSIOTCS B (GopMe HH(DOPMALMOHHBIX JEKUUH U J1abopaTopHbIX paboT. OTa
TEXHOJIOTHUSl ~ COYETaeTcs €  HUCMIOJNb30BaHHEM  HMH(OPMAIMOHHO-KOMMYHHUKAIIMOHHBIX
00pa3oBaTeNbHBIX TEXHOJIIOTUH, KOTJJa JIEKLIUU IPOBOAATCS B hopMe JIEKIHMi-BU3yaTH3auil, Ipu
peanu3ali  KOTOPBIX  HM3J0XKEHHE COACP)KAaHUS  CONPOBOXAACTCS — IMPE3CHTAled ¢
JEMOHCTpalKel yueOHbIX MaTepuasoB, MPEACTABICHHBIX B PA3JIMYHBIX 3HAKOBBIX CHUCTEMax, B
TOM YHCJIE WIUTIOCTPATUBHBIX, IPaUIeCKuX, ayAH0- U BUIACOMATEPHAJIOB.

JIeKIMOHHBIN MaTepuan 3aKperuisieTcss B XoJe J1a0opaTOPHBIX pPadOT, Ha KOTOPBIX
BBITIOJIHSIOTCSL TPYIIIOBBIE WM WHAMBHAYyalIbHbIE 3aJaHHUs 10 TpOWJeHHOW Teme. Ilpum
MPOBEJCHUN J1a0OpaTOPHBIX pabOT UCHONB3yeTCs HMHTEPAKTHUBHBIE 00pa3oBaTelbHBIC
TEXHOJIOTUH, YTO MPEIIOoJaracT akTHBHOE U HEJIMHEHHOE B3aMMOJICHCTBUE BCEX YYaCTHHKOB U
JTOCTHKEHHE Ha 3TOM OCHOBE JIMYHOCTHO 3HAYMMOIO JJIsi HUX 00pa3oBaTelIbHOIO pe3yibTara.
3aHATUS OPraHU3YyIOTCS B BUAE Ja0OPATOPHOTO SKCIIEPHUMEHTA C IMOCIEAYIOIIUM TPYITOBBIM
AQHAJIM30M MOJIYYEHHBIX pe3ynbTaToB. Mcmonb3yercs Takxke pa300p KOHKPETHBIX CHUTYallud C
ENbI0 POPMHUPOBAHUS U PA3BUTHSI MPO(PECCHOHATBHBIX HABBIKOB 00YJYarOIUXCS.

Peanu3anust KOMIIETEHTHOCTHOTO MTO/IX0/1a MPEAYCMaTPUBAET UCIIOIb30BAHKE B y4eOHOM
nporecce AaKTHBHBIX M WHTEPAKTHUBHBIX (OpPM TPOBEINCHHS 3aHATHA B COYETAaHUH C
BHEAYAUTOPHOW pabOTON ¢ 1eabi0 (GOPMHUPOBAHUS M PA3BUTUSA MPOPECCHOHATBHBIX HABBIKOB
o0ydJaronuxcs.

CaMmocrosiTenbHasi paboTa CTYJEHTOB HallpaBlIeHa Ha CaMOCTOSITEIbHOE W3y4YeHHE
y4yeOHOIl M Hay4HOI JNHTepaTypbl, a TaKKe CaMOCTOSTEIbHYIO MPOpadOTKy TeM B Hpoliecce
MOJITOTOBKH K TEKYIIEMY U IIPOMEKYTOYHOMY KOHTPOJISIM.

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

7 O1neHoYHbIE cpeacrea AJisl MIPOBEICHUSA HpOMe)KyTO‘IHOﬁ aTrrecranmumn
HpC,Z[CTaBJ'IeHLI B ITPUJIOKCHUHA 2.

8 YueOHo-MeTOAMYeCKOEe H HH(POPMALIMOHHOE O0ecneyeHue TUCIUIIHHbBI (MOTYJIs1)

a) OcHoBHas TUTEpaTYypa:

1. MarepuanoBenenue [DIeKTpOHHBIH pecypc]: ydeOHoe mocobue mis By3os / JI. B.
Tapacenko, C. A. [TaxomoBa, M. B. YauukoBa, C. A. I'epacumos; nox pex. JI. B. Tapacenko. —
M.: HUIl Huadpa-M, 2012. - 475 c.. 60x90 1/16. — Pexum pnocryna:
http://new.znanium.com/bookread2.php?book=257400 . — 3arm. ¢ o9kpaHa. — ISBN
978-5-16-004868-0.

2. JlaBeinoBa, M. C. MarepuanoBencaue [DneKTpoHHBIN pecypc]: yueOHOe mocobue /
HaspeinoBa M. C., Makcuna E. JI. - 2-e u3a. — M.: U] PUOP, HUL] MH®PA-M, 2016. — 228 c.:
70x100 1/32. — Pexxum noctyma: http://new.znanium.com/bookread2.php?book=536942 . — 3aru.
c skpana. — ISBN 978-5-369-01222-2.



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

0) lomotHuTeIBLHASI TUTEPaTypa:

1. Yepenaxun, A. A. MarepuasoBeaenue [DIeKTpoHHbIN pecype]: yueOnuk / Uepenaxux
A. A., Cmonekud A. A. — M.: KYPC, HUL] UH®PA-M, 2018. — 288 c.: 60x90 1/16. — Pexum
nocryma: http://new.znanium.com/bookread2.php?book=944309 . — 3ari1. ¢ skpaHa.

2. MarepuanoBe/leHUE M TEXHOJIOTHS MaTepuajoB [DIIEKTPOHHBIN pecypc|: yueOHOe
nocobue / mox pea. A. W. bareimesa u A. A. Cmonbkuna. — M.: THOPA-M, 2018. — 288 c. —
Pexxum nocryma: http://new.znanium.com/bookread2.php?book=946206 . — 3ari1. ¢ 3kpaHa.

B) MeToauyeckue ykazaHus:

1. Kommera, H. B. Marepuanosenenue. Yacts 1 : mpaktukym / H. B. Komera, 10. 1O.
Edumoa, H. H. WUnpuna ; Marauroropckuii roc. texuudeckuii yH-T uMm. [. M. Hocoma. -
Marnutoropck: MI'TY um. I'. U. Hocoga, 2019. - 1 CD-ROM. - 3arn. ¢ tuty:n. skpana. - URL :
https://magtu.informsystema.ru/uploader/fileUpload?name=3966.pdf&show=dcatalogues/1/1532
467/3966.pdf&view=true (mara oOpamenus: 25.09.2020). - Makpooobekr. - TekcT:
ANEKTPOHHBIN. - CBefieHus AocTynHbI Takxke Ha CD-ROM.

2. Kommea H.B., Uykun B.B., Epumona F0.1O. N3ydeHne MakpoCTPYKTYphI JHTOTO
MeTalljia U JSHAPUTHON KpUCTaUIH3alui. MeTonndeckue yka3aHus K JlabopaTopHoi padorte. —
Marnutoropck: M3n-so Marautoropek. roc. Texs. ya-ta um. I'.J1. Hocosa, 2011. -7 c.

3. Kommesa H.B., Ememomun A.H., Ilerpouenko E.B., Edumora I0.IO.
XKenezoyrnepoaucteie cruiaBbl. MeToauyeckue YyKazaHusi K Ja0OpaTOpHBIM paboTam. —
Marnuroropck: 'OY BITIO «MI'TVY», 2010. —42 c.

4. Ememomun A.H., Konmiea H.B., [lerpouenko E.B., Kopaunos B.JI. MakpocTpyktypa
CTaJli ¥ METO/IbI €€ OIIeHKU. MeTonn4yeckue yKazanus K JJabopaTopHoii pabote. — MarHUTOropcCK:
W3n-Bo MarauToropck. roc. Texs. ya-ta um. I'.1. Hocosa, 2014. — 17 c.

5. Emenrorma A.H., ITerpouenko E.B, CerukoB A.b. HccrnenoBanue BIUSIHHS XOJI0THON
IUIaCTUYEeCKOW aedopmanMi M TMOCIENYIOIIET0 HarpeBa Ha MHUKPOCTPYKTYPY M TBEPIOCTh
HU3KOYTJIEPOAUCTON cTainu. MeTouueckue yKa3zaHus K J1adopaTopHoi pabore. — MarHUTOropck:
W31-Bo MarauToropck. roc. Texs. ya-ta um. I.J1. Hocosa, 2015. — 8 c.

6. Ememomn A.H., Ilerpouenko E.B., Hedenser C.II. M3ydyeHne MUKPOCTPYKTYpPbI
IBETHBIX CIJIaBOB. MeToanueckue ykazaHus K jgabopatopHoii pabore. — Marautoropck: M3a-Bo
Marunutoropck. roc. Texs. yu-ta um. I'.J1. Hocosa, 2013. — 13 c.

7. Ilerpouenko E.B., [llunakuna M.B. Bnusnaue Temneparypsl HarpeBa U MociIeayromIe
NepeKpUCTANIN3AMH Ha pa3Mep 3epHa aycTeHUuTa. — MeToauyeckue yka3aHus K Ja00opaTOpHOi
pabote. Marauroropck: MI'TY, 2003. - 12 c.

8. Ilerpouenko E.B., Monoukoa O.C., Hedenpe C.II., 3akanka yriaepoaucTod u
JIETUPOBAHHOM cTanu. Meroauuyeckue ykazaHus K jaOopaTopHoil pabore. — MarHuToropck:
MI'TYVY,2013.-9c.

9. IMerpouenko E.B., Monoukoa O.C. OTHyck yriiepoucTol W JISTHPOBAHHOW CTaJIH.
Metoaunueckue yka3aHus K JabopaTopHoii pabote. — Marautoropck: MI'TY, 2013. -9 c.

r) [Iporpammuoe obecneuenue u UHTepuer-pecypceni:


http://new.znanium.com/bookread2.php?book=944309
http://new.znanium.com/bookread2.php?book=946206

IIporpammHoe o0ecnieueHue

Haumenosanue I10 Ne norosopa Cpok aeicTBus JIULIEH3UN
MS Windows 7
Professional (s J1-1227-18 o1 08.10.2018 11.10.2021
KJIACCOB)
MS Oﬁ.lce 2007 Ne 135 01 17.09.2007 OeccpouHO
Professional
7Zip CcBOOOIHO 0OCCCPOUHO
ONEeKTPOHHBIE
TUIARaTHI 1o K-278-11 ot 15.07.2011 GecepouHo
JUCLUILINHE
"Marepuagosenetue"
FAR Manager CcBOOOIHO 0OECCPOUHO

IIpodeccuonanbublie 6a3bl JAHHBIX U HH

OPMAalUMOHHBIC CIIPABOYHBIC CHCTEMbI

HasBaHue xypca

CchUIKa

HarmmonaneHass nHGOpMAIIMOHHO-aHATHTHYECKAS

cucreMa — Poccuiickuii  unaekc wayunoro|URL: https://elibrary.ru/project_risc.asp
nutuposanus (PHUHIL)

deepalibHOC  TOCYJAPCTBEHHOE  OFOKETHOE

yUIpEKICHUE «DenepanbHbIi uncruryt|URL: http://www1.fips.ru/
POMBIIUIEHHON COOCTBEHHOCTH

MexryHapo Hast HayKOMETpHYECKast

pedepaTiBHas W MOJHOTEKCTOBas 0a3a JMaHHBIX
nayunblx m3gaauii «Web of sciencey

http://webofscience.com

MexnyHnapoaHas pedepaTuBHas 51
MOJIHOTEKCTOBAasl _ CrpaBoYHas  0a3a  JTaHHBIX

http://scopus.com

DnekTpoHHbIe pecypchl Oubmuorexku MI'TY um.
I'.11. HocoBa

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

Poccuiickas  T'ocynmapcTBeHHas — O6uGnmoreka.
Karasiorn

https://www.rsl.ru/ru/4readers/catalogues/

9 MaTtepHaJIbHO-TEXHHYECKOE o0ecneyeHne TUCIUTILIHHBI (MOLYJIs1)

MaTepI/IaJ'II)HO-TeXHI/ILIGCKOG o0OecrieueHue JUCHUIIIIMHBI BKJIIFOYACT:




1. Yuebnas ayautopus Ui IPOBECHUS 3aHATUIN JICKIIMOHHOTO TUIIA OCHAIIIECHA!

- TEXHUYECKHMMH CPEJICTBAMU OOYUYEHMs, CIyXKallUMH Ul MpeACTaBIeHUs ydeOHOH
uHpopManuu OOJIBIION ayAUTOPUHU: MYJIbTUMEIUHHBIMU CpEACTBA XPAaHEHUS, IMepenadyd u
MpeACTaBICHHS Y4eOHON HHPOpMAIIHH;

- CTIeUUAIN3UPOBAHHON MEOETIBIO.

2. VYueOHble ayAUTOpUH M TPOBEJIEHHUS JIAOOPATOPHBIX 3aHATUH OCHAIEHBI
1a00paTOPHBIM 000PYAOBAHUEM:

«JIabopaTopus mpoOONOATrOTOBKM:

- OTPE3HBIMH, NUTH()OBAIILHBIMU U TTOJIMPOBATBHBIMU CTAHKAMH;

- 000pyZ0BaHUEM JIJIs TPABJIEHUS LUTH(OB;

- CTIeUMAIN3UPOBAHHON MEOETIBIO.

«JIabopaTopus ONTHYECKOH MUKPOCKOITUN:

- onrtuyeckuMu Mukpockonamu METAM 32M, MUM-6, MUM-7,

- KOMITBIOTEPHBIMHU CHCTEMaMK 00paboTKu u300pakeHuii Ha 6ase I10 «Thixomet PRO»
1 «SIAMS-600x;

- KOJUIEKLIMSMU MHUKPO- M MaKpOUUIU(OB YIIEPOAUCTHIX M JIETMPOBAHHBIX CTalei,
YYTI'YHOB, IBETHBIX METAJUIOB U CIUIABOB, TOPOLIKOBBIX MaTEPUAIIOB;

- KOJUIeKIIMel MakpouungoB ¢ AedekTaMu MaKpOCTPYKTYphI CTasell;

- anp0OMaMU MHKPOCTPYKTYp YIJIEPOAUCTHIX W JIETHPOBAHHBIX CTaJled, YYyT'yHOB,
I[BETHBIX METAJIJIOB U CILJIABOB;

- CIIeMaIM3UPOBAHHON MeOebIo.

«JIabopaTopus MEXaHMUYECKUX UCIIBITAHUI:

- mukpoTBepaomepom BuehlerMicromet 5103 Buehler;

- TBEpIOMEpaMM JUIsl HCHBITAaHWs TBEPAOCTH IO MeTony PoxBemna u mo merony
bpunenns;

- yHuBepcanbHbIM TBepaoMepoM M4C075G3 EmcoTest;

- HaIoJIBHOW YHHBEPCAIbHOW UCIIBITATeIbHOM NBYyXKOJI0HHOHM Mammuoi AG 1C-300 kN
Shimadzu Corp;

- HATOJILHOW YHMBEPCAJIbHOW MCHBITATeNIbHON MBYXKOIOHHON MamuHoi AG 1C-50 KN
Shimadzu Corp;

- Bueodkcrenzomerpom TRWiew XShimadzu Corp;

- konpoM MasaTHUKOBBIM MK 300 OO0 « UMITVYJIbCy;

- MEpUTEIHHBIM HHCTPYMEHTOM;

- CTIeLMAIN3UPOBAHHON MEOETIBIO.

«Jlaboparopusi CKaHUPYIOIIEH AIEKTPOHHON MUKPOCKOTTUN»:

- 3JIEKTPOHHBIM CKaHUpYOmuM Mukpockornom JEOL JSM —6490LV;

- cucteMoil MuUKpoaHanu3a ¢ nporpamMmubiM obecrieuerneM INCA Energy 450 Xx-MAX
50;

- CHCTEMOW aHamm3a KapTHH JIUGpaknud OOpaTHO PACCESHHBIX JJIEKTPOHOB C
nporpamMmHbIM obecrieuenuem Crystal 400;

- CHIeMaIM3UPOBAHHON MeOeIbIo.

«JlabopaTopus TepMHUECKOI 00PabOTKU»:

- TEePMHUECKUMH KaMEPHBIMHU TTEYaMU;

- COJISIHBIMM BaHHAMU;

- YCTaHOBKOM TJIa3MEHHOM 3aKaJIKH;

- CIIeUUAIN3UPOBAHHON MEOETIBIO.

3. YueOHast ayquTOpHs Ui TPYIIOBBIX W WHAWBUAYAIBHBIX KOHCYJIBTAIHNA, TEKYIIETO
KOHTPOJISI M IPOMEKYTOUHOM aTTeCTallMy OCHAIIICHA!

- KOMITBIOTEPHO# TexHHKO# ¢ makeTom MS Office, ¢ moakiroueHnem k cetu «MHTEpHETY
U C JOCTYIIOM B 3JIEKTPOHHYIO MH(OPMAIIMOHHO-00pa30BaTeNbHYIO CPEly YHUBEPCUTETA,

- CIICIUATTU3UPOBAHHON MEOETIBIO.

4. TTomernieHue AJI1 CAMOCTOSITETTLHOM pabOTHI OCHAIIEHO:



- KoMIbloTepHON TexHukoi ¢ makerom MS Office, ¢ mogkimrouenunem k cetn «HTEpHET» H €
JOCTYIIOM B JIEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTENbHYIO CPEly YHUBEPCUTETA,

- CTIeIMAIN3UPOBAHHON MEOETIBIO.

5. Ilomemenue mis XpaHeHUS W TPOPHIAKTHYECKOTO OOCTY)KHMBAHHUS y4eOHOTO
000py1I0BaHUS OCHAILICHO:

- CIIELMAIN3UPOBAHHON MEOEIIBIO: CTeNIaKaMU JJ1s XpaHeHHsl ydeOHOro 000pyA0BaHMS;

- CTAaHOYHBIM MTAPKOM U MHCTPYMEHTAMH JJIsl PEMOHTA Y4eOHOTr0 000py10BaHHS



Ipuioxkenne 1

6 YueOHO-MeTOAMUYECKOE 0OOecTIeueHHe CAMOCTOSITEIbHOM PadoThI 00yYalOIIUXCsl

[To nucnummHe «MaTepHranoBeeHHe) PEIyCMOTPEHA ayANTOPHAs i BHEAY U TOPHAsI
caMocCTosTeNIbHas paboTa 00ydJaroIMXCs.

6.1 AyautopHasi caMoCTOsITe/IbHAsi paboTa CTYZICHTOB IPEIIOJaraeT BbIMOJIHEHHUE
KOHTPOJIbHBIX PaboT.

Ilepeuens BONMPOCOB /Jis MOATOTOBKU K KOHTPOJIBHBIM ayIMTOPHBLIM padoTraM Mo
TeMaM M CHUILTHHbI

Tema 1. CTpoeHue u cBoiicTBa MaTepuaJioB. MeToAbI HCC/IEI0BAHUS

Uro u3yuaer MmarepuaioBeicHIe?
[IpuBeauTe npuMepsbI BIUSHUS CTPYKTYpPbI HAa CBOMCTBA MaTepHaa.
Ha3zoBuTe BUIbI CBOKWCTB MaT€pUAIIOB.
Kakwue cBoiicTBa Ha3biBatoT ¢pusznyeckumu? [IpuBenute npumepsl CBONUCTB.

5. Kakue cBoiicTBa Ha3bIBalOT MeXaHnueckuMu? HazoBUTE OCHOBHBIE MEXAaHUUECKHUE
CBOMCTBA.

6. Kakwue cBoiicTBa Ha3bIBAIOT XUMUYCCKUMU? UTO Takoe XUMUYECKasi aKTUBHOCTD U
XUMUYECKast CTOMKOCTh?

7. Kaxkwue cBoiicTBa Ha3bIBAIOT TexHOMOTHYecKuMuU? [lepednciiure u3BeCTHHIE BaM.

8. Uro xapakTepu3yloT JuTeiHble cBoiicTBa? Ha30BUTE OCHOBHBIE U3 HUX.

9. Kakwue cBOlCTBa XapaKTEePHU3YIOT MOHATHUS: 00padaTHIBAEMOCTh JIaBJICHUEM,
00pabaTbIBaeMOCTh pe3aHUEM, CBAPUBAEMOCTh?

10. Ha3oBuTe OCHOBHBIE TPYIIITBI MATEPHAIIOB U JIAWTE MM KPATKYIO XapaKTePUCTHKY

11. Ha xakue Kacchl ¥ 10 KaKUM MPU3HAKAM JENIAT METALIbI?

12. Kakue MeTaJuTbl Ha3bIBAIOT YSPHBIC METAILIBI?

13. Kakwue MeTamisl OTHOCAT K 1[BeTHBIM? Ha30BHUTE OCHOBHBIE TPYIIIBI IBETHBIX
METaJUIOB.

14. B yem mpeumyIecTBa YePHBIX METAIIIOB?

15. KakoBbI JOCTOMHCTBA I[BETHBIX METAJIJIOB?

16. KakoBbI 1OCTOMHCTBA HEMETAJUIMYECKUX MaTepuasioB? I e ux mpuMeHsoT?

17. Kakue matepuaibl Ha3bIBarOT TutacTMaccamu? Kak oHM moapa3aensroTcs?

18. Uto Takoe KOMIO3UTHBIE MaTeprabl? KakoBel X mpeumyiecTBa?

19. JIns gero HeoOXOIUMO HCCIIEIOBATh CTPYKTYPY MaTepHAIOB?

20. Kak moapasnensieTcsi CTpYKTypa B 3aBUCHMOCTH OT pa3Mepa €€ dJIEMEHTOB?

21. Yo Ha3BIBAIOT TOHKOW CTPYKTYpoii? Kak oHa nzydaercs?

22. Yro Ha3BIBaIOT MUKPOCTPYKTypoii? Kak oHna uzyuaercs? JaliTe XxapakTepUCTUKY
MHUKPOCKOITIHYECKOMY METO1Y UCCIIEIOBAHUS METAIIIIOB.

23. UYro Ha3bIBalOT MakpocTpykTypoii? Kak ona uzyuaerca? Oxapakrepu3ynTe
MaKpOCKOITMYECKHE METO/IbI aHATIN3a METAIIJIOB.

24. JlaiiTe XapaKTePUCTUKY DJIEKTPOHHO-MUKPOCKOIIMYECKUM METOAaM HUCCIIEeIOBAHUS
METaJIOB.

25. JlaiiTe XapaKTepUCTUKY AUPPAKIIHOHHBIM METO/IaM UCCIICIOBAHHS METAJIIOB.

AN

Tema 2. ATOMHO-KPHCTAJUINYECKOE CTPOCHHE METAVIOB



YeM OTAMYAIOTCS KPUCTAJUIMYECKHE TeNla OT aMOp(HBIX Ten?
Kakue marepuasnbl Ha3bIBalOT KPUCTALIMYECKUMU?
Kakue marepuassl Ha3pIBalOT aMOPHHBIMU?
YeMm 00bsCHsAETCS 3aKOHOMEPHOE YIOPSII0UEHHOE PACIIOI0KEHUE aTOMOB B
KPUCTAJIIIMYECKON peleTKe?
5. Kakwue TUmBI CBSI3U CYIIECTBYIOT?
6. Ha3oBuTe OCHOBHBIEC CBOWCTBA METAIIOB. YeM 0OBACHSIOTCS 0COObIE CBOICTBA
METaJIJIOB?
7. Yo Ha3BIBAIOT KPUCTAIIIMYECKON PELIETKOM?
8. Urto Ha3BIBAIOT JaJbHUM MOPSJIKOM B MaTepuaie?
9. Yro Takoe 3nemeHTapHas siueiika? Kakumu nmapameTpamMu oHa OMHMCHIBAETCS?
10. Kaxue Tunbl KpUCTAIIMUECKUX PELIETOK BaM U3BeCTHBI? OXapakTepu3ynre ux.
11. Yto Ha3bIBaIOT KOOPAMHALIMOHHBIM YHCIIOM?
12. Tlouemy KpHCTaNINYECKUE PEIIETKH METAINIOB HA3bIBAIOT IIJIOTHOYNIAKOBAaHHBIMU?
13. B uem cymHoCTh nmommmopdusma? Uto Takoe moauMophHOE MpeBpanicHue?
14. Yro takoe anuzorponusn? KakoBa npuunHa aHU30TPONIUH?
15. ITouemy MOHOKpUCTAILIBI SBJSAIOTCS AHU30TPOIHBIMU MaTepuanamMmu?
16. ITouemy noJaMKpHUCTAIIIMUECKHE MAaTepUaIIbl SABISIOTCS KBA3UM30TPOITHBIMU?
17. Tlouemy amopdHBIe TeNa ABISIOTCS HCTUHHO H30TPOITHBIME?
18. UYro Ha3bIBalOT NedeKTaMU KPUCTANINYECKOTO CTPOCHUS?
19. Kak xmaccupuuupyoT HECOBEPIICHCTBA KPUCTAIUTMYECKOTO CTPOCHUS?
20. OxapakrepusyiiTe ToueuHble 1e(hEeKThl KPUCTAITUINYECKOTO CTPOCHHMSL.
21. Kaxyro poib UTPaAIOT TOUYEYHbIE JePEeKThl B KPUCTAIUIMYECKHX MaTepraiax?
22. Kakue HeCOBEpILIEHCTBA KPUCTAJUINYECKOTO CTPOEHHSI HAa3bIBAIOT TMHEHHBIMU U
nouemy? Kakue ObIBatoT AucIokanuu?
23. KaxoBa posb quciokanuil B Kpucraiax?
24. Yro Ha3BIBAIOT IPAHUIIAMH 3E€PCH, TPAaHUIIAMU CyO3epeH?
25. Kakyro posib UrparoT IpaHuUlibl 3€peH B KpHcTaiax”?

NS

Tema 3. Kpucranausanusi pacnjiapoB

1. OObsAcHUTE NPUHLUIHUAIBLHOE OTIMYUE KPUBBIX OXJAXKACHUS NpPU 3aTBEpIACBaHUU
KPUCTAJIIMYECKUX U aMOP(HBIX MaTEPHAIIOB.

2.  Kaxos ¢usnyeckuii cmbicn Temneparypsl To?

3. Tlouemy mist Havaa KPUCTAILTH3AIMHA HEOOXOAUMO MIEPEOXITAKICHUE KUIKOTO
MeTaJljla HUKe TEMIIEpaTypbl paBHOBECHS?

4. Kakoili mpouecc Ha3plBalOT HepeoxjaxaeHueM? UYTo Ha3bIBAlOT CTENEHbIO
NEPEOXJIAXKACHNA?

5.  KakoB MexaHW3M KpUCTAILTA3AIIN?

6. Kax npoucxoaur poct KpuctamioB?

7.  Uewm 3aBepiiaeTcs MpoIecc KPUCTALITU3AINH?

8. Kaxk Bamuser CcKOpOCTb OXJ@KICHHS TMNpH KPUCTAIM3AlMM Ha  CTEMEHb
MepeoXTKICHUA?

9. Kaxkumu daxTopaMu onpenensercss BO3MOXKHas CTENEHb NepeoOXJIaXICHHUs KUIKOTO
MeTaJljia HUKe TeMIIepaTypbl KpUCTAIITU3alun?

10. Kak MOXHO MOJTy4UTh aMOP(HBIN MeTa?

11. Yrto MOXXET MOCTY>KUTh 3apOABIIIEM ITPH HECAMOIIPOU3BOJILHON KPUCTATUTH3AIAHN ?

12. Tlouemy npu oYeHb MAJIOI U OUEHB OOJIBIION CTETIEHHU MEPEOXIIANKICHHS
KpUCTAJIIM3a1us OJaBIsieTCs?

13. Yro HazpIBaroT obaacTsaMu OmrkHero nopsaka? Kakyio posib OHM UTPArOT MpH
KPHUCTAJUIM3aLH ?



14. Kak nmpoucxoauT roMOreHHOe 3apoxacHue? UTo MOXKET CIIYKHUTh 3apOAbILIEM ITPU
CaMOIPOU3BOJILHON KPUCTAILIU3ALIUN?

15. Kakoii 3apopill Ha3bIBAOT KpUTHUYECKUM? Kak MeHseTCs €ero pa3Mep ¢ yBEIMUYEHUEM
CTETIEHU MePEeOXIIaKICHUA?

16. Ha3zoBute napameTpsl KpHUCTAIIU3ALIH.

17. Kak Biuser creneHb MNEPEOXTAKICHUS Ha YUCIO LEHTPOB KPHUCTALIM3ALUU U
JMHENHHYIO0 CKOPOCTh POCTA 3apOAbIIIEH.

18. Yem xapakrepusyercs rereporeHnoe 3apoxjaenue? [louemy oHO SHEPreTHYECKH
6oJiee BBIMOJHO, YEM TOMOT€HHOE?

19. Kaky1o poJib UTparoT MPUMECH NMPH KPUCTAIUIU3ALUHU?

20. Yro Ha3bIBaIOT MOAN(DUIMPOBAHUEM PU KPUCTAIUIU3ALNN?

21. Kaxkue Mepbl MOXKHO MPEUIOKUTH I TOTO, YTOOBI 00€CIEUNTh MOTYyYCHUE MEIKOTO
3epHa IPU KpUCTAIIU3aun?

22. Kakoli KpucTayu1 Ha3bIBAIOT NeHAPUTHBIM? [louemy mpu 3aTBEpIeBaHUU METAJLIA
KpPHUCTaJJIbl PACTYT B BUJIE I€HAPUTOB?

23. Kakue kpucTayuimdeckue 30H6I MOTYT (POPMUPOBATHCS B CIIUTKE?

24. Tlouemy Ha MOBEPXHOCTH CIUTKA 00pa3yeTcs 30Ha MEJIKUX PaBHOOCHBIX KPUCTAIIOB?

25. Yto Ha3BIBAIOT CTOJOYATHIMHA KPUCTAIIAMU?

26. 3aueM NPOBOAAT ONEPALUIO MOJCTYKUBAHUS MPH MOJIyYEHUH OTIUBOK?

27. Tlouemy matepuai GOpMBI (M3TI0KHUIIBI) BIHMIET HA BETMUUHY 3€pHA
3aKpUCTAIIM30BaBILErocs Meraia?

28. Uro Ha3pIBaOT ycankoi? UTo Ha3bIBAIOT yCcaI0uHOM pakoBuHOM? [louemy oHa
oOpa3yercsa?

Tema 4. [lepopmanus u HarpeB 1e()OPMUPOBAHHBIX MATEPUAJIOB

1. B dem paznuuue MeXIy yIpyroi U miacTU4eckon aedopmarnueit?

2. Uro Ha3bIBAIOT IJIOCKOCTSAMHU CKOJIbXKEHUsA? UTO Takoe ri1aBHbIE IIIOCKOCTH
CKOJIb)KEHUs?

3. KaxoB Mexanu3M miactudeckoit nepopmanun’?

4. B uyem paznuune MeXay CKOJIbKEHUEM U JBOMHUKOBAHUEM IPH IJIACTHUECKON
nepopmanuu?

5.  KakoBa mpuurHa MeXaHW4YeCcKOro HakJena?

6. Kax mnoTHOCTb AMCIIOKAIM BIMsIET HAa MPOYHOCTHBIE CBOMCTBA?

7 Kax MeHsr0TCS CBOICTBA MeTasUIa MPH XOJOAHOM TIacTH4eckon nedopmarun?

8.  Kak u3meHnsercs crpoeHre MeTasia MpH ImIacTu4eckoi nepopmanun’?

9.  Yro Takoe TekcTypa aehopmanun’?

10. Yro Ha3bIBarOT BO3BPATOM IIPH HArpeBe XO0JI0AHOAEe(HOPMUPOBAHHOTO MeTaIa?

11. Yro Ha3BIBAIOT MOJUTOHU3AIMEN TIPU HArPEBE XOJIOTHOAEPOPMUPOBAHHOTO MeTaLIa?

12.  Yro Takoe 3apOoJbIIIN PEKPUCTAIUIU3ALIAN?

13. UYro Takoe TeMiiepaTypa peKpUCTAILTH3AIUHN?

14. Kakue u3MeHEeHHUs: CTPYKTYphl, HA0II0JaeMOM B ONTUYECKUIA MUKPOCKOII, IPOUCXOSAT
IIpY MEPBUYHOMN pEKPUCTAIIIU3ALUU?

15. KakoBa TeMmeparypa peKpuCTALIH3aIUN YUCTHIX METAJUIOB?

16. B 4em pa3HHIIa MEXIY EPBUYHON W BTOPHYHOW PEKPUCTATITU3AITH?

17. B 4em ornuuue cobuparenbHOI 1 BTOPUUHON PEKpUCTAIITU3ALNH?

18. Kak MeHs0TCS CBOMCTBA XOJIOAHOACPOPMUPOBAHHOTO METAJIA TIPH
pekpucramum3auuu’?

19. KakoBa poiib peKpUCTAIIU3AIMOHHOTO OTXKHUTA?

20. B uem paznuume MeXIy XOJOJHON U TOpsUeH MIacTUUeCKoi nedopmanusiMu?



Tema 5. MexannuecKue cCBOicTBa

w N
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Yro HazpBalOT NpoYHOCTBIO? Kak onpenendroTcss NPOYHOCTHBIE XapaKTEPUCTUKU
Marepuana?
JaiiTe onpeesieHne OCHOBHBIM ITPOYHOCTHBIM XapaKTEPUCTHUKAM.
UYro Ha3pIBaIOT IIaCTUYHOCTHIO? Kak ompenensroTcsl MmIacTUYECKHE XapaKTEpUCTUKU
Marepuaia?
JlaiiTe onpeneneHre OCHOBHBIM IUIACTUYECKUM XapaKTEPUCTUKAM.
Kakwue cBolicTBa XapakTepus3yeT TBEPAOCTh?
HazoBute MeTob! onpe/iesieHus: TBEPIOCTH.
Yem oTiIMYarOTCS XPYIKOE U BA3KOE Pa3pylIeHUsA?
Ha3oBute u oxapakrepusyure BUAbl U3JIOMOB.
Yro Takoe nuHamuueckue ucnelTaHusA? Kakue XapaKTEpUCTHKU OINPENEISAIOTCS IpU
JUHAMHYECKUX UCTIBITAHUSIX?
. 3a4eM NPOBOJAT yCTAJIOCTHBIE UCIIBITAHUS?

Tema 6. @a3oBble M CTPYKTYpHble MNpeBpalleHUus B JIBYXKOMIIOHEHTHBIX
MeTAJNIHYeCKUX CHCTeMax

S

o N

10.

Uto Takoe KOMIOHEHT, (ha3a, CIIaB, CUCTEMa CIIJIaBOB?

Cdopmynupyiite npasuio ['n66ca. [IpuBenure npuMepsl €ro UCIOIb30BAHUS.

JaiiTe onpeerieHre MOHATHIO TUarpamma coctostausi. Kakoe coctosiaue oHa oTpaxaer?
Tumbl pa3 B METAUIMYECKUX CHCTEMAX.

ChopmynupyiiTe mpaBuiio peryara (0Tpe3koB). st 4uero oHO UCTIONb3yeTcs?
CxeMaTH4HO M300pa3uTh OCHOBHBIC (Pa30BBIC JUArPaMMBbl ABOMHBIX CHUCTEM M JaTh UX
XapaKTEPUCTHUKY.

Jatb xapakTepucTuky (a3 u 0e3BapuaHTHBIX MPEBPAIIEHUN CUCTEMBI.

CxeMaTU9HO H300pa3uTh KPUBYIO OXJIAXKICHUS JTFOOOTO CIUIaBa CHCTEMBI.

CxeMaTH4HO W300pa3UTh CTPYKTYpy JIOOOrO CIUIaBa CHCTEMBI MPU KOMHATHOM
TeMIeparype.

PaccuntaTte OTHOCHUTENBHOE KOJUYECTBO CTPYKTYPHBIX COCTAaBJISIIOIIMX B CIUIaBE H
CXEMaTUYHO M300pa3uTh €ro CTPYKTYpy NPU KOMHATHOM TeMIiepaType.

Tema 7. Kese30yriiepoaucrolie CIJIaBbl

ONoGaRwWdE

JlaiiTe XxapakTepUCTHKy KOMIIOHEHTOB cucTemsl Fe-C.

JaiiTe xapakTepucTHKy (heppura.

JlaiiTe XapakTepUCTHKY ayCTEHUTA.

Urto Ttakoe rpadut?

Urto Takoe eMeHTHUT?

Kakoe npeBpamenne npoucxoaut Ha muauu ES, GS, CD, ECF, PSK, HJB, PQ, AB, BC?

Ha3zoBute nuHWIO, N0 KOTOPOM BBIAEIAETCA IEPBUYHBIA [IEMEHTUT, BTOPHYHBIN

OEMCHTUT, TpeTI/I‘-IHLIf/Il OEMCHTHUT, (I)eppI/IT N3 ayCTCHUTA.

9.

10.
11.
12.
13.

HazoBuTe TMHNIO MEPUTEKTHYECKOT 0, 3BTEKTHUECKOT 0, 3BTEKTOUTHOTO MPEBpAILlEHUH.
Ha3zoBute nuHuYM noiuMopHBIX IpEeBpaIIeHUi.

HazoBuTe KpuTHYECKHE TOYKH CTAJIH.

Kakoii ¢pepput Ha3bIBAIOT MEPECHIILIEHHBIM H ITOUeMy?

OOBsicHUTE CTPYKTYPY TEXHHYECKOTO JKelie3a, JOIBTCKTOMIAHOM, IBTEKTOWIHOM,

3a9BTEKTOUIHOMN CTaJIH.



14. Omnummre obpazoBanue neneOyputa. Kakoii nene0yput Ha3pIBaloT MpeBpaleHHbIM?

15. OOBsACHHUTE CTPYKTYPY OEJIOT0 JOIBTEKTHYECKOTO, IBTEKTUUECKOTO, 3a9BTEKTHIECKOTO
YyT'YHOB.

16. Tlouemy Oemnblif UyTyH HE UCIIOJIB3YIOT KaK KOHCTPYKIIMOHHBIA MaTepra?

17. Onummre 00pazoBaHHe ayCTEHUTO-TPa(UTOBOI KOJIOHUH B CEPHIX YyTyHAX.

18. Kakue cruiaBel MMEIOT CTPYKTypy, cocrosinyr u3 ¢eppura u nepauta? Kakue
Pa3sHOBUHOCTH TaKUX CTPYKTYP BbI 3HaeTe?

19. Kakwue criiaBbl MMEIOT CTPYKTYPY, COCTOSIIYIO U3 NepauTa? Pa3HOBUIHOCTH MepIInTa.

20. B xakux cIUIaBax B CTPYKType HAOIIOAaeTCsl BTOPUYHBIN [IEMEHTHUT?

21. Kakue cruiaBel MMEIOT CTPYKTYpY, cocTosimyr u3 (epputa u unementura? Kakue
Pa3HOBUHOCTH TaKUX CTPYKTYP BbI 3HaeTe?

22. Kakue CTpyKTypbl Ha3bIBatOT BUMAHIITETTOBBIMU?

23. Kakue criaBbl IMEIOT CTPYKTYPY, COCTOSIYI0 U3 (hepputa u rpadura? PazHoBUIHOCTH
TaKuX CTPYKTyp?

24. Kakas ¢opma rpadura B MEHBIIEH CTENEHH OCIA0NIIET METALTUYECKYI0 OCHOBY
yyryHa?

25. Kakue cruiaBel UMEIOT CTPYKTYPY, COCTOSIIIYIO M3 TiepinTa U rpadurta? Pa3HOBUIHOCTH
TaKuX CTPYKTyp?

26. Kakoii crutaB Ha3bIBalOT CEPhIM YYTYHOM Ha (eppHuTO-TiepiauTHON ocHoBe? Kak B HeM
IPOMCXOIUT IBTEKTOUIHOE MpeBpalieHue?

27. YKaxuTe CTPYKTYPHBINA IPU3HAK CTAIK, OEJI0r0 4yryHa, Ceporo 4yryHa.

Tema 8. KJIaCCI/I(l)I/IRaIII/IH, MAapKHPOBKAa U IPUMEHCHHUE KEJIE€30YTIJICPOAUCTHIX CIIJIABOB.

ITo kakuM pHU3HAKAM KJIacCU(UIUPYIOT CEpble YYT'YHBI.
MapkupoBKa U IPUMEHEHUE CepPOro (JUTEHHOro) UyryHa.
MapkupoBKa 1 IPUMEHEHNE BBICOKOIIPOYHOIO YyT'yHa.

MapxkupoBKa U IpUMEHEHHE KOBKOT'O UyT'yHa.

Kaxoii yyryH Ha3pIBatoT aHTUQPUKIIMOHHBIM? KakoBbl ero cBoiicta?

ok wbdE

Kakoit uyryn wHaspiBatoT oTOeneHHbIM? KakoBbl ycioBusi (HOpMUPOBAHUS €TrO
CTPYKTYpHbI?

7. BnusHue yriepoaa u MOCTOSHHBIX MPUMeceil Ha CBOMCTBA CTallu.

8. Ilo xakuMm nmpu3HaKam KiacCu(GUUIUPYIOT cTain?

9. MapkupoBKa U IPUMEHEHHE YTIIEPOJAUCTON CTaIl OOBIKHOBEHHOTO KayeCTBa.

10. MapkupoBKa U MPUMEHEHUE KaueCTBEHHOW KOHCTPYKIIMOHHOH YriIepoIucToil cTaiu.
11. MapkupoBKa 1 IPUMEHEHHE HHCTPYMEHTAILHOM yTIepoAUCTOMN CTaIH.

12. MapkupoBKa U IPUMEHEHHUE CTAIN ST PACOHHOTO JTUTHSL.

13. MapkupoBKa U IPUMEHEHUE aBTOMATHOW CTaJIH.

14. Pacumudpyiite u gaiite xapakTepUCTUKY ciuiaBy cieayromux Mapok: Ct Okm, Ct 3cn, Cr
Sme, 10km, 35, 55, 80, 25J1, A12, A20, Y7A, Y12, CY 10, CY25, CYH 30, B4 40, BY
60, K4 35-12, KUY 60-3.

Tema 9. ®opMupoBaHHe HEPABHOBECHBIX CTPYKTYP

1. Kak npoucxoauT npeBpaiieHus mepanuTa B ayCTCHUT?
2. Yto Takoe ¢a3oBas MepeKpUCTATIIN3ALUS?
3. UYto Takoe HacimeACTBEHHOE 3epHO? J[eiCTBUTEIBHOE 3epHO?



4. Kak BausieT pocT 3epHa Ha CBOMCTBA CTaIn?
5. Yto coboil mpencTaBiseT AuarpaMMma M30TEPMUYECKOTO pacraja MepeoxJIaxIeHHOro

aycrenuTa? Kakyro 3aBUCUMOCTb OHA MTOKa3bIBACT?

6. Kakoii ayCTeHUT Ha3bIBAIOT MEPEOXJIAKICHHBIM?
7. Kak wMeHsercs YCTOMYMBOCTH MEPEOXJAXKICHHOIO AayCTEHUTa TMPU TOHHUKEHUU

TEeMIEpaTyphl MpeBpalleHus?

8. OT wuyero 3aBUCHT XapakTep CTPYKTYphl MpPH HM30TEPMUYECKOM IPEBPAIICHUU

MNEPCOXITAXKIACHHOTO aYCTeHI/ITa?

9. HazoBure TeMmnepaTypHble 00JaCTH IPEBPALICHHUS EPEOXITAXKIACHHOTO ayCTCHHUTA.

10. Ilpu kakoM TIpeBpalieHuu ecTh u 1uddy3us xemnesa, u quddysus yriaepoaa?

11. ITpu KakoM MpeBpaIleHuH MOoAaBIeHa TOIBKO TU(dy3us xene3a?

12. Tlpu kakom mipeBpamieHuu TmoAaBieHa mauddysus xkeneza u  yraepoga? Kakoe
MIpEeBpAICHAUN sBIIeTCS 0e3au(dy3NOHHBIM?

13. KakoB MexaHH3M NEePIUTHOTO IPEeBpaIeHUs?

14. Yro mpexacraBiseT co0OM MPOMYKTHI AU(P(GY3UOHHOTO NPEBPAICHHUS AYCTCHHTA B

yrnepoz[HCToﬁ cranu? YTo Takoe MEKIIJIACTUHOYHOE paCCTOHHI/Ie?

15. Yro 0011ero UMEIT CTPYKTYPhI MEPIUT, COPOUT U TPOOCTUT? UTO UX OTIMYAET APYT OT

apyra?

16. KakoB MexaHU3M ¥ 0COOCHHOCTH MapTEHCUTHOTO MPEBPAICHUS?
17. Yro mpexacraBusieT coboi mpoAyKThl Oe3nuddy3noHHOrO MpeBpalleHus] ayCTEHUTa B

YIIEpOAUCTON cTamu?

18. Yro npencrapisier co00i MapTEHCUT B YIIIEPOAUCTON CTaIu?

19. Yo Ha3BIBAIOT KPUTHIECKON CKOPOCTHIO 3aKaIKU?

20. Kak conepxaHue yriepoja BiIuseT Ha CBOMCTBA CTAJIM MPH 3aKaJKe Ha MapTEHCUT?

21. Kakoii ayCTeHUT Ha3bIBAIOT OCTATOYHBIM?

22. Kakoe u3 npeBpalleHnii Ha3bIBalOT MPOMEKYTOUHBIM?

23. KakoB MexaHU3M OCHHHUTHOTO MpEBpaIeHuUs?

24. Kakue cTpyKTypbl 00pa3yroTcs npu 6eHHUTHOM IpeBpaieHnn? Yem oHu pa3znuyarorcs?

KakoBsI 1x cBoiicTBa?

no

o

25. Kak nerupyromiye 3JeMeHTHI BIUSIOT Ha YCTOWYUBOCTD MEPEOXJIaXKICHHOTO ayCTeHUTa?
26. Yto co0O0l MpeACTaBISIFOT TEPMOKUHETUIECKHUE TUArPaMMBI.
27. Kak MOXHO HCIIOJIb30BaTh AMarpaMMBbl paciiajia NepeoxIakaeHHOro aycTeHuTa?

Tema 10. OcHOBBI TepMHYECKOI1 00pa0OTKH

JlaTh XapakTepUCTUKY KPUTHYECKUX TOUEK CTAJIH.

Hate onpeneneHue NOHATHS TepMHUUeckas o0paboTka. YKazarh €€ poJib.

Pacckazath 0 kimaccuukanuu M BHAAX TepMHueckod oOpabotku. [IpuBectu o06uryro
XapaKTEPUCTUKY TEXHOJIOTHUYECKUX MPOILECCOB TEPMUUECKON 00pabOTKH CTaIH.
OOBACHUTD, IO KAKOMY NPU3HAKY OTXKUT noapasensercs Ha orxur I u Il pona.

Hatp knaccugukanuio BuioB omxura I poga. OOBACHUTD 1€/, HA3HAYCHUE U PEKUMBI
KaXKJ0ro BUJA.

Hatp xnaccudukanuio BuaoB omxura Il pona. OObSICHUTH LeNb, HA3HAYEHUE U PEKUMBI
KaXJI0T0 BHUJA.

Jlatb onpeneneHue TepMuyeckoil oOpaOOTKH, Ha3zbiBaeMol 3akaika. OObSICHUTH BBIOOP
TeMIIepaTypbl HarpeBa Mo/ 3aKaJKy /Ul Pa3HbIX IPYIII CTaJIeH.

OOBsACHUTB, KaK BEIOMPACTCS OXJIAKAAIOLIAs CpeJla MPU OCYLIECTBICHUN 3aKaJIKH.

Hate  ompeneneHue  KPUTHYECKOW  CKOPOCTH — 3aKajKH,  3aKaJHMBaEMOCTH  H
IPOKAIMBAEMOCTH.



10. IlpuBecT  XapaKTEPUCTHUKY  BBICOKOTEMIIEPATYpHOW W HHU3KOTEMIIEPaTypHOU
TEPMOMEXaHUYECKON 00paboTKH. YKa3aTh MPEUMYIIECTBA U HEIOCTATKH KaXKJI0TO BHUIa U
00acTy IPUMEHEHHUS.

11. Jlatb  OOIIy!0 XapaKTEPUCTUKY TMPOIECCOB XHUMHUKO-TEPMUYECKONH  00pabOTKu:
[IEMEHTAIMH, a30TUPOBAHMS U HUTPOLIEMEHTAIHH.

12. O6bICHUTL HA3HAYEHUS U CYIIHOCTh AU(G(Y3HOHHOTO HACHIIICHHUS.

Tema 11. Knaccupukauus, MApKHPOBKA, CBOIICTBA U PUMEHEHHE JIETUPOBAHHBIX CTaJIeil

1.  [artb onpeneneHue NOHATUAM JIETUPOBAHHAS CTallb, JIETUPYIOLIUMI 3]1€MEHT.

2.  Kiaccudukanus JerupoBaHHBIX CTaNEH MO XUMHYECKOMY COCTaBy, 10 Ha3HAUCHHIO,
10 Ka4YeCTBY.

3. Kak pacnpenensroTcst IETHpYIOIIHE YIEMEHTHI B CTasIX?

4.  Kak serupyrouiye 3JIeMeHThI BIUAIOT Ha NOIUMOpdu3M xkene3a?

5.  Kak nerumpyronyie 5J€MEHTHI BIHUSIOT HAa YCTOHYMBOCTH MEPEOXIAXKIACHHOTO
ayCTCHMTA.

6. Kiaccudukanus nerupoBaHHBIX CTalel MO CTPYKType B PaBHOBECHOM COCTOSHHH
(OTOXOKEHHOM COCTOSTHUH ).

7. Kiaccudukanus JerHpOBaHHBIX CTaJNEH MO CTPYKTYpE B HEPABHOBECHOM COCTOSHHH
(HOpMaJIM30BaHHOM COCTOSIHHH).

8.  Kak B MapkupoBKe JISTUPOBAaHHBIX CTaJIe YKa3bIBACTCS: COAEPIKAHUE yIIIepoa, B
JIETUPYIOILEr0 3JIEMEHTAa U €ro CoJepXaHue, KauecTBO. YMeTh paciiudpoBaTb MapKy CTalH,
yKa3zaB: COJAEpXaHHE yriepoia; BHJ JIETUPYIOLIEro J3JEMEHTa M €ro CoOJIep)KaHue;
KJIaccu(UKAIUIO 0 Ka4eCTBY; Ha3HaueHHe, 00JIacTh IPUMEHEHUs, IPUMEPHbIE CBOMCTBA.

9. B uem 0COOEHHOCTH MHKPOJICTUPOBAHUS CTAJIH.

10. TIpuHUMIBI TETMPOBAHUSA KOHCTPYKIIMOHHBIX CTaJIeH.

11. OcHoBHBbIE IPyIIIbl KOHCTPYKIIMOHHBIX CTaJEH.

12. Pousb yrineposa, NpUHIMIIBI JETUPOBAHUS U MApPKUPOBKA CTPOUTENBHBIX CTAJEH.

13. Kakwe MamuHOCTPOHUTENbHBIE CTAld HA3bIBAIOT YIy4YIIAMBIMH H  TOYeMy?
3aKOHOMEPHOCTH MX JISTUPOBAaHUS M TepMUyeckoi oOpaborku. IlpuBeaure mpumepsl Mapok
CTaJIH.

14. Cranu 11 HeMeHTaluy, HUTPOLEMEHTAIMH U a30TUPOBAHMS.

15. KakoBa ponp yriepona W JIETHPYIOIIUX 3JIEMEHTOB B IIAPUKOMOIIIAITHHKOBBIX
cransax? OcobeHHOCcTH TpeOOBaHMN K 3TUM CTasIM M UX TepMuueckas oOpabotka. [Ipusectu
IIPUMEPBI MAPOK CTAJIEH.

16. KakoBa poib yriepoja U JErHpYyOLUUX 3JEMEHTOB B PECCOPHO-TIPYKMHHBIX CTaNIsAX?
OcoOenHocTH TpeOOBaHUM K 3TUM CTaJIIM U UX TepMudeckass oOpaboTka. [lpuBectu npumepsl
MapoK CTaJIeH.

17. OOBACHUTH OCHOBHBIE IPUHIIUIIBI CO3/IAaHUS BBICOKOIIPOYHBIX CTajen

18. Cranu u criaBbl A PEXYIIUX HHCTPYMEHTOB.

19. BeicTpopexymue cTany.

20. IlItamnoBble cTany.

21. BankoBble CTaJH.

22. Cranu JUiss MEpUTEIIBHOTO HHCTPYMEHTA.

Tema 12, 13. MapkupoBKa, CBOMCTBA U NPUMEHEHHE CIJIABOB IBETHHIX METAJLJIOB.
Hemeranimnueckue MaTepuasbl

1. OcHoBHBIE CIIIaBBI HA OCHOBE MeIU (OpOH3HI U JTATYHH ), KX MAPKUPOBKA U IPUMEHEHHE.
2. OcHOBHBIE CIUIaBBI Ha OCHOBE aIOMUHUA (IehopmMupyembple, TEPMUUYECKU
HEYMPOUYHSIEMbIC U YIIPOYHSEMBIC), UX MAPKUPOBKA U PUMEHEHHE.
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CBOﬁCTBa nu HpI/IMeHCHI/IC CIIJIaBOB HA OCHOBC THUTAaHAa.

4. Kakue cruiaBel Ha3biBaloT 6a00uTamu? KakoBbl NMpUHIUIBI WX co3fnaHus. [IpuBegure
[IPUMEPBI TAKUX CIIJIABOB.

Kakue matepualibl Ha3bIBAIOT IMOPOIIKOBBIC MaTepuaibl? Kak ux monydaror ?
Knaccugukanus, cBoiicTBa 1 IpUMEHEHNE KOMIIO3UIIMOHHBIX MaTEPUAIIOB.

7. Knaccudukamusi, CBOHMCTBA M INPUMEHCHHE OCHOBHBIX TPYII HEMETaNTMYCCKUX
MaTepUasoB.

o o

6.2 BHeayquTOpHasi cCaMOCTOsITe/IbHAsi pa0oTa 00yJyaroMMXCs OCYIIECTBIISIETCS B BHJIE
W3YYEHHUs JIUTEPATYpPhl [0 COOTBETCTBYIOIIEMY pa3zely ¢ IpopabOTKOM Marepuala o TeMaM
JUCLUIIAHBI



IIpunoxenne 2

7 OueHoYHbIE CPeCTBA /ISl MPOBeIeHH s POMEKYTOYHOM aTTeCTAMHU

a) [lnanupyembie pe3yabTaThl 00y4eHHUs] H OLIEHOUYHbIE CPeACTBA JIsl POBedeHHs

HpOMe)RyTO‘lHOﬁ aTTeCTanum:

CTpyKTypHBIH [Inanupyemsble

AJIEMEHT pe3yNbTaThl 00y4YeHHUsI

OueHouHsble CpeCcTBA

OIIK-1 Croocoben pemars 3agadud  NPoPECCHOHAIBHON  JEATENBHOCTH, TPUMEHSS  METOJbI
MOJICIIMPOBAHMSI, MATEMAaTHYECKOr0 aHaJIn3a. EcTeCTBeHHOHAayYHBIC M OOIICHH)KCHEPHBIC 3HAHUS

OIIK-1.1 | Mcnonb3yer
€CTECTBEHHOHAYYHbIE
3aKOHBl W TPUHIIUIIBI
npu pelieHun
MPaKTUYECKUX 3a/1a4

IIpumepHBIii  HepedyeHb TeOpeTHYECKHMX BONPOCOB IS
NOATOTOBKH K 3a4eTy:

1. CrpykTypa © CBOHCTBAa MaTepuasioB. AMoppHOE U
KPUCTAINTNYECKOE COCTOSIHIE MaTepHara.

2. MeTobl H3y4eHuUs: CTPYKTYpPbl MaTepHAIIOB.

3. Kpucrannuueckast pemetka. OCHOBHBIE THIBI PELIETOK
METaJIJIOB.

4, [Tomumopdusm. ITommmopdHbIe TpeBpaleHus.

o. JedheKThl KpUCTATITHYECKOTO CTPOCHUS.

6. AHHM30TpOIIHS.

1. DHEpreTUYecKue YCJIOBHUS KpUCTAUIM3AlMU. Brusaue
CKOPOCTH OXJIaX/ICHUS Ha KPUCTAJUIA3AIIHIO.

8. Mexanusm kpuctaimsanuy. [lapaMeTpsl KpUCTAIIM3ALNH.
9. I'omoreHHoe (camMoOINpOU3BOJILHOE) 00pa3OBaHHE IIEHTPOB

KpucTaum3auuid. Kpurnueckuii 3apoiblIi.

10. T'ereporenHoe (HECAMOTIPOM3BOJIBHOR) oOpaszoBaHHe
[EHTPOB KpUCTAITM3AIK. MoauduiupoBaHue.

11.  JlenapuTHas KpUCTAJUTM3AIIHS.

12.  Kpucrammudeckne 30HbBI CIUTKA. Y cajKa.

13. Buns! mukBamm.

14.  Buasl nedopManuu. Mexannsm IIJIACTUYECKOMN
nedopmanuu.

15. Haknen npu miactuueckoit nedopmaruu. Poib quciokaruii
B YIIPOYHEHUHU.

16. Paspymenue MeTayios.

17.  Mexanuueckue cBoiictBa MeTamioB. KoHCTpyKTHUBHas
MPOYHOCTb.

18. MexaHnueckue XapakTEpUCTHKH, OIpeaeNsieMble IpH
WCTIBITAHUN Ha PACTSHKCHUE.

19. TBepaocTh 1 ciOCOOBI €€ ONpeeTeHHS.

20. MexaHnYeckne XapaKTePHCTUKH, OTMpeAesieMble  TpH
JMHAMUYECKUX UCHBITaHUAX (yAapHas BSI3KOCTb, TeMIlepaTypa
XJIQTHOJIOMKOCTH).

21. OcHOBHbIC TOHSATHUS TEOPUU CIUIABOB: KOMIIOHEHT, CIIJIaB,
cuctema, ¢asza. [IpaBuno ¢a3 (mpasuno ['n66ca).

22.  Tunsl TBepAbIX (pa3 B METAUNIMYECKUX CUCTEMAX.

23. TlpaBwio peryara (IpaBUIO OTPE3KOB).

24. OcHOBHblE THIIBI JBOMHBIX auarpamm. @PopmupoBaHHE
CTPYKTYPHI IBOMHBIX CIJIABOB.

25. DBTEKTHYECKOE IpeBpalleHue. [leputexTnueckoe
IpeBpalleHre. DBTEKTOUHOE MPEBpalllCHuE.

26. XapakTepUCTHKa W BUJ MOJHOW (ha3oBOW auarpammsl Fe —
C.

27. XapakTepHucTHKa KOMIIOHEHTOB U (a3 cuctemsl Fe — C.




28. IlpeBpamenuss u (GOpMHUPOBAHUE CTPYKTYphl B CTaJSIX
(OenpIX UyryHax, CephIX YyryHaX) B PABHOBECHOM COCTOSIHHH

HpHMeprIﬁ MNEPEYCHb TCOPETUYECCKUX BOIIPOCOB K IK3aMEHY:

1. CBs3b MEXAYy CTPYKTYpOM M CBOMCTBAMHU CEpPBIX
YYT'YHOB.
2. Knaccudukanus, mMapkupoBKa M IPUMEHEHHE CEphIX

YYI'yHOB (JINTEHHBIM, BBICOKOIIPOYHBIM, KOBKHM, OTOEIEHHBIM,
aHTU(OPUKIIMOHHBIN ).

3. Binsaue yriiepona M IIOCTOSIHHBIX IIPUMECEM Ha
CBOMCTBA CTaJH.
4. Knaccudukanusi,  MapkupoBka ¥ NPUMEHEHHE

YIJIEPOAMCTHIX CTajged (OOBIKHOBEHHOI'O KaueCTBa, KaueCTBEHHOM
KOHCTPYKLIMOHHON, HHCTPYMEHTAIbHOM).

S. [IpeBpaienus npu HarpeBe CTalu.

6. Poct 3epHa aycTeHMTa IpU HAarpeBe.

7. N3orepmuueckuit pacmaz NEPEOXJIAXKIECHHOT O
ayCTEHUTA. N3oTepmuueckue JarpamMmmbl pacnazna
NEPEOXJIAXKAECHHOTO ayCTCHUTA.

8. [IpeBpamenus Ipu HENPEPHIBHOM OXJIaKIECHUU CTaJIH.
TepMoKHHETHYECKHE JMarpaMMbl paclaja NepeoXJIaXkIeHHOTO
ayCTEHUTA.

9. BiasiHue sierupyromux JIeMEHTOB Ha YCTOMYHUBOCTh U
KMHETHKY paclapa IepeoxXIaKICHHOIO ayCTEHUTA.

10. [IpeBpaienus npu Harpese (IpU OTIYCKE) 3aKaJIeHHON
CTaJIN.

11. Knaccupukanus,  MapkupoBka U IpUMEHEHHUE

KOHCTPYKLIMOHHBIX  JIETUPOBAHHBIX  CTalei  (CTpoOHUTeNbHas,
MaITMHOCTPOUTEbHAS JJI XOJIOAHOW IITAaMIIOBKH, yJydlllaeMas,
PECCOPHO-NIPYKUHHASL, IIAPUKOMOAIIMITHUKOBAs, CTamu IS
3akanku TBY, ctamu ns XTO).

12. OcHoBHbBIE TIOHATHS M KiacCU(PHUKAIUS TEPMUUYECKOU
00paboTKH.

13. OTxur cranu.

14. 3akaJika CTaiu.

15. Otnyck cranu. CrapeHue.

16. XUMHUKO-TepMuYeckas oopadoTka.

17. Tepmo-mexannueckas 0OpaboTKa CTau.

18. CrmutaBbl Ha OCHOBE MeH (OpPOH3BI, JTaTYHH).

19. CmuiaBbl HA OCHOBE AJTFOMUHUS.

20. CrmutaBel Ha OCHOBE TUTaHa. baOOUTEHI.

21. [TopoikoBsie, KOMIIO3UIIUOHHBIE, amopgHBbIe
MaTepHAIBL.

22. CpoiicTBa ¥  NPUMEHEHHE  OCHOBHBIX  TPYII

HEMCTAJVIMYCCKUX MaTCPHUAIOB.

OIIK-1.2

Pemraer crangapTHble
npodeccuoHanbHbIe
3aJjauu C
MIPUMEHEHHEM
00IIENHKEHEPHBIX
3HAHUU

IIpuMepHbIe NIpaKTHYeCKHe 32IaHU /I 3a4eTa

1.  KakoBbl pa3Mepsl CTPYKTYPHBIX 2JIEMEHTOB, KOTOPHIE MOXHO
YBUAETH (Pa3peuInTh) C MOMOIIBI0 ONTHYECKOTO (CBETOBOTO)
Mukpockona? Kak BeIOpaTh MoOJ€3HOE yBETUYEHHE MHKPOCKOIA?
KakoBa OCHOBHass OCOOCHHOCTh TPUTOTOBJICHUS OOBEKTA IS
MHUKPOCKOITMYECKOTO HCCIEA0BaHNUsA?

2.  OOBSICHHUTD, 3auyeM HEOOXOIMMO HCCIIEN0BaTh
MakpocTpykTypy? Kakumu meromamu 3TO MOXKHO caenaTth? Uto




MOJKET CIYXHUTb 00BEKTOM MaKpoaHanusa?

3. Kakum MeTooM MOXHO YCTaHOBUTH THUI KPUCTAILTHUECKOU
pelmeTkn Metaiga M ee mnapaMmerpbl? Kakue Tumbl perieTok
BcTpeyatorcss  y  MmerauioB?  IlouemMy OHM  Ha3bIBaroTCs
IUIOTHOYNAKOBaHHBIMU?

4. llpuBenute npuMep BIUSHUSA TUNA CBA3M  (THIA
KPUCTAJUNINYECKOH peIIeTKH) Ha CBOMCTBAa MaTepualla.

5. Ilouemy CBOMCTBA KPUCTa/UIMYECKOrO Marepuaia,
U3MEPEHHBbIE B Pa3HbIX HAINpPaBIEHUSIX, MOTYT oOTiau4daTthes? B
KaKUX MaTepuajax 3To sSBJIECHUE HE HA0JI01aeTCs U o4YeMy?

6. Ilouemy 1mipm XOJOJHOH IIJIACTHYECKOH jaedopManuu
(IITAMIIOBKE WM BBITSHKKE) MOTYT 00pa3oBaThcs (PECTOHBI IO
KpOMKe (Kparo) uzenus?

7.  OOBSACHUTH, YEM pa3IMYaAIOTCS O-XKEJIe30, Y-KEJIe30 U
d-xene3o?

8. ITlouemy mnpu XOJOJHOW IUTaCTUYECKOW Aedopmaruu
BO3pacTalOT IPOYHOCTHBIE XapakTepucTuku? Kak 3T0 sBiIeHue
Ha3plBaeTcs? B kakux cityyasx 3TO sIBJI€HUE HEXelaTeIbHO?

9.  Yro o3Ha4YalOT TEPMHUHBI JePOPMAMOHHOE YIPOYHEHUE,
3epHOIPAaHUYHOE YIPOYHEHUE, JUCHEPCHOHHOE YIPOYHEHHE,
TBEPIOPACTBOPHOE YIIPOUHEHHE?

10. Tloscauth rpaduuecku (PUINYSCKUA CMBICT  TOHSTHS
«paBHOBECHasE TeMIlepaTypa KpHUCTAIM3AlUKU  (IUIaBICHUS)».
Kakoe ycrnoBre He00X0IMMO BBIIIOJIIHUTH, YTOOBI HA4aJICs POIece
KpUCTaJIn3aum?

11. OObsicHUTb, B UYE€M OTJIMYUE KPUBBIX  OXJIAXKICHUS
KPUCTANIMYECKUX U aMOpHBIX Ten? MOXKHO 1M MOJy4YHUTh
amMop(HBIN MeTa (METaJUIMYECKOE CTEKII0)?

12. Tlouemy 3epHa 3aKpUCTANIM30BABILErOCS METAIMYECKOTO
MaTepuasa He UMEIOT T€OMEeTPUYECKU PaBUIbHON PopMbI?

13. Kakyto nenb npeciaeayroT Npu BBEACHUH B paciuiaB (KUIKUI
Metain) MoaudukaropoB? IlpuBectn npumepsl  JeMCTBUS
MOJIU(UKATOPOB.

14, OOBIACHUTS, B KaKou OTJIMBKE 3€pHO
3aKpUCTAJUIN30BABIIErocsl MeTamia OyaeT Oojblle: MpU pa3iuBKe
KHUJKOTO METajljla B IecuaHyto GopMy UM B METAJUIMYECKYIO?

15. OOBsCHUTB, K YEeMy MOXET IpPHUBECTH Meperpen
pacruiaBa mpeJ pa3iuBKoi ero B GopMbl (M3J10KHUIIBI)?

16. OOBsACHUTD, 3auemM IIPOBOJSAT oTieparuo
MOJICTYKMBAHUS MIPH MOJTy4eHUU oTIUBOK? Kak ee ocyliecTBUThH
17. OOBsicHUTB, TpU  Kakol  JgedopMaluud  MOXKHO
HeoOpaTUMO U3MEHHUTH (GOpMYy, pa3Mephl U CBOWCTBA MaTepHasa —
YIPYroi WU MIacTUYECKOM?

18. OOBSICHUTP TIOHATHE TEOpeTHYecKas IMPOYHOCTb
kpuctaina. Kak oHa W3MeHseTCs IpH HM3MEHEHHM IUIOTHOCTH
UCIIOKAIAi?

19. OOBACHUTD, 4YTO MPOUCXOAUT TpU (HOPMUPOBAHUU
TEKCTYphI B 1ehOpMHUPOBAaHHOM MaTepuae?
20. 3agyeM TpeOyeTcsi BOCCTaHABIMBATH IUIACTHYHOCTH

XO0JIOAHOIe(HOPMUPOBAHHOTO JIUCTA (KATMOPOBAHHOW 3arO0TOBKH,
BOJIOUEHOH MpoBOJI0KK)? Kakoit 00paboTKOi 3TO MOXKHO CIENATh?
21. OOBSACHUTD, KAKOE CBOMCTBO MaTepraja XapaKTepHU3yeT
TBepAoCcTh. Ha uYeM OCHOBBIBAIOTCS METOABl  HM3MEpPEHHS




TBepaoctu? B ueM ux omnuuune?

22. Kak mnpoBoasT wucneiTanue Ha yIapHYIO BS3KOCTH?
Kakosa ero nenn?

23. C xaKkoil 1enbio MPOBOAAT YCTATIOCTHBIC UCTIBITAHUSA?
24, Ha mpumepe JBYXKOMIIOHEHTHOH CHUCTEMBI IOKa3aTh,

KaKyl0 HHQOpPMAIMI0 MOXXHO TIOJYYHTh, MOJIB3YSACH IMPABUIOM
phidara (IpaBUIIOM OTPE3KOB).

25. CxematuyHO  HW300pa3uTh  JAMarpamMmy  JBOWHOU
CHCTEMBI C  OTCYTCTBHEM  pPAacTBOPHUMOCTH (C  TIOJNHOMU
PacTBOPUMOCTBIO, C OTpaHUYEHHOU PacTBOPUMOCTBIO)

KOMITOHEHTOB B TBEPJIOM COCTOSIHUH, JIaTh XapaKTEPUCTUKY TOYEK,
AMHUAK auarpammbl, (a3 u  Oe3BapHaHTHBIX IPEBpaIlCHHUH
CUCTEMBI.

26. PaccunTarh OTHOCHTENBHOE KOJIMYECTBO CTPYKTYPHBIX
COCTaBISIONIMX CIUIaBa I[P KOMHATHOW Temmeparype H
CXEMaTHYHO M300pa3uTh CTPYKTYpPY CIUIaBa JBOWHOH CHCTEMBI C
OTCYTCTBHEM pPAcCTBOPUMOCTH (C TOJHOW PACTBOPHUMOCTHIO, C
OTPaHUYEHHOW PAaCTBOPHMOCTBIO) KOMIIOHEHTOB B TBEPJOM
COCTOSIHUH.

217. Onummre oOpa3oBanue neaedyputa. B kakux crmaBax
OH oOpa3yercs, KakKoOBbl YcCJOBHsS ero oOpa3oBanus? Kakoit
nene0ypuT Ha3bIBalOT IpeBpanieHHbIM? CxeMaTH4YHO M300pa3uTh
CTPYKTYpY Jieie0ypuTa IIpyu KOMHATHON TeMIIepaType.

28. Onummre o6pazoBanue mnepiauta. KakoBbl ycIoBHS
o0pa30BaHMs M XapaKTEPUCTUKU 3TOW CTPYKTYpbl? CxemMaTHUUHO
n300pa3uTh CTPYKTYpY HepiuTa HpU KOMHATHOM TeMIepaType.
KakoBbI pa3HOBUIHOCTH 3TOM CTPYKTYpPHI?

29. N300pa3uth nuarpaMMy COCTOSTHHSI Kelle30 — KapOua
xKelesa, yka3aTh (a3bl BO BceX 00J1acCTsIX IUarpaMMBbl, pacCMOTPETh
npeBpaleHus B ciase, cogepxaiem 0,01 (0,2; 0,45; 0,8;1,0; 2,5;
4,3; 4,7) % C. Kak Takoil cruiaB HasbiBaerca? Paccuurtarthb
OTHOCHUTEJIBHOE KOJMUYECTBO CTPYKTYPHBIX COCTABISIOIIUX B 3TOM
CIIaBE M CXEMATUYHO U300Pa3HUTh €ro CTPYKTYPY MPH KOMHATHOU
TeMIeparype.

30. OObsCHUTH, 4YeM JAMarpaMMa >Kejae3o — TrpapuT
OTJIIMYaeTCs OT JHarpaMMbl Kejae30 — [eMeHTHT. M300pa3utsb
CXEMaTHYHO CTPYKTYPHI CEPBIX UyT'YHOB C pa3HOW METAJUTHYECKON
OCHOBOI ((epputHoOil, (heppUTHO-TIEPIUTHOMN, MEPIUTHON) U C
pazHoii ¢GopMol TpadUTOBBIX BKIIOYEHUH (TUIACTMHYATOM,
mapoBugHOR).  OOBACHUTH, Kak  HPOMCXOIUT  IpOILECC
rpaduTH3aIUU 1 GOPMUPOBAHUS CTPYKTYPHI B 3TUX CIUIaBaX.

IIpumepHbIe NpaKTHYECKHE 3aaHNUS JIsl IK3aMeHa:

1. N300pa3uth MOTHYIO AUarpaMMy COCTOSTHUS JKEJIe30 —
yriaepon, ykasarb ¢a3el BO BCEX 00JacTAX aMarpamMel,
paccMOTpeTh MPEBPAIICHHS B CIIABE CUCTEMBI XKEIe30 — KapOua
xenesa, cogepxkamem 0,01 (0,2; 0,45; 0,8;1,0; 2,5; 4,3; 4,7) % C.
Kak Takoii cmnmaB HaswpiBaeTcs? PaccunmTaTh OTHOCHUTENBHOE
KOJIMYECTBO CTPYKTYPHBIX COCTABIISIONIMX B AITOM CIUIAaBE H
CXeMaTUYHO U300pa3uTh €ro CTPYKTYypy TpPU KOMHATHOMN
TeMIieparype.

2. N300pa3uTh MONHYIO AMAarpaMMy COCTOSIHHS JKEJe30 —
yriepoja, ykazarb ¢a3bl BO BCeX O00JacTAX JAWarpamMMbl,




paccMOTpeTh MPEBPALICHHS B CIJIaBE CUCTEMBI Keje30 — rpadur,
comepxamem 2,5 % C, ¢ pa3HON MeTaUIMYECKOM OCHOBOM
(bepputHOl, (QEppPUTHO-NIEPIUTHON, TEPIUTHOH) W C pa3HOU
(bopmoii TpaUTOBBIX BKIIOUYEHUH (IUIACTHHYATOM, MIAPOBUIHON).
Kak Takoii cmiaB HasbiBaeTcsi? CXeMaTH4YHO H300pa3UTh €ro
CTPYKTYpY IPU KOMHATHOH TeMIiepaType.

3. PacummmmdpoBate Mapku CcTanu, yKazaB CoOJIep)KaHUE
yriIepoza, BUJ M COJIep)KaHMe JICTUPYIOIIUX 3JIEMEHTOB, Ka4eCTBO,
Ha3Ha4YeHHUE U MIPUMEpPHBIE CBOICTBA.

4. PacmmpoBath MapKy ceporo (JiuTelHorO,
BBICOKOIIPOYHOT'0, KOBKOT'0) YYIryHa, yKa3aB €ro CTPYKTYpy H
YCIIOBUS TIOyYCHUS

5. HazoBute kpuTuueckne TOUKU CTalld U UX OOO3HAuEHUE.

Kax onu ompenenstorcsa? Ykazarh UX MOJIOKEHUE Ha JUarpamme
Fe-C.

6. Kaxoii aycTeHUT U moueMy Ha3bIBalOT MEPEOXJIAXKACHHBIM?
Kak onpenenuTts CTeneHs ero nepeoxiaaxaeHus?

1. I[ToueMy B 3akalleHHOW CTaJM BCerjga MPHUCYTCTBYET
OCTaTOYHBIN ayCTEeHUT?

8. Kak MOXXHO HCHOJB30BaTh Ha NMPAKTHKE M30TEPMHUYECKUE
JarpamMmbl pacraja nepeoxiaakJeHHOro ayCTeHUuTa?

9. Kak n3MeHsTCs CBOMCTBA CTalIU MPU YBEIUYEHUN CKOPOCTH
OXJIQKJEHUS B IEpIUTHOM HHTEpBaie? OObsICHUTD, ToueMy?

10.  Bwibpath Haubosee JUCTIEPCHYIO CTPYKTYPHYIO

COCTaBIISIONTYI0, (OPMUPYIOMIYIOCS MTPU MU (HY3MOHHOM pacraje
MEPEOXTAKICHHOTO AyCTCHHTA.

11. Uro ofmero ¥ B 4eM OTJIMYUS B CTPYKTypax MeEpJIuT,
copOuT 1 TpoOoCTUT?
12. OOBSCHUTD, IMOYEMY MApTEHCUT HMEET  BBICOKYIO

TBEPAOCTh. 3ayeM CTallb CO CTPYKTYypOM MapTeHCUTa Haao
MOABEPTaTh OTIYCKY?

13. OOBbsICHUTH, B Kakoil cTanu OyneT BbIIe TBEPAOCTh MpPH
3akainke: B cranu 45 unu 30XI'C?
14. OOpsicHuTh, 'y  KakoW  cranum  Oyaer  Oousiblie

MIPOKAJIMBAEMOCTh — YTJIEPOAMCTON WM JIETUPOBAHHOM? 3auem
HE00XO0AMMO 3HATh MPOKATMBAEMOCTb CTaIN?

15. Kak BBIOpaTh CKOPOCTH OXJIQXKAEHUS NPU 3aKalIKe IS
MOJIyYEHUS MApPTEHCUTHOM CTPYKTYpbl II0 BCEMY CEUYECHMIO
n3nenus’?

16. JIs xakou cTanu — TOABTETOUTHOW UJIU 3a9BTEKTOUTHON —
HY)KHO TNPHUMEHSTh HEMOJHYI 3akanky? [losicHUTh, UCHOIBb3Yys
nuarpammy Fe-C.

17. CpaBHHTE CBOWCTBa CTanu ¢ OCHWHUTHOW CTPYKTYypOH W
MapTEHCUTHOM CTPYKTYpo#l, ¢ OCHHUTHOW M TPOOCTUTHOM
CTpYKTypoil. OObSICHUTE pa3Inyusl.

18.  Ilouemy mnpu OTIyCKe 3aKaJl€HHOW CTajlud BBIOMPAIOT
pa3MyHbIe TEMIEpaTyphl HarpeBa?
19. Kakag cranp mocne ymyduieHus OyaeT HMeTh Oolee

BBICOKYIO TBepAOCTh: cTaib 45 umn cranb 30XT'C, ecnu oTmyck
MPOBOAWUIIY TIPU OJTHOM U TOM ke Temneparype?

20. [Toyemy pexymuil HHCTPYMEHT W3 YIJIEPOJUCTON CTaJIH
MOJBEpraloT HHU3KOMYy oTnycka. Kakas Oyzmer cTpykTypa u
CBOICTBA TAKOTO MHCTPYMEHTA?




21. B 4Wem ocHOBHas OCOOEGHHOCTP U TPEHMYIIECTBA
TEpPMOMEXaHUYECKOH 00paboTKu cTamu?
22. C KaKoi () 13%) HACHIIIAIOT MOBEPXHOCTh
HU3KOYTJIEPOJAUCTON CTAIH Yriaepoaom?

OIIK-1.3

[Ipumenser  MeTOBI
MOJICJIUPOBAHUS 51
MaTeMaTH4YECKOro
aHaIM3a JUisl peleHus
3a1a4

IIpumepHbIe NIPAKTHYECKHUE 32JaHUA JIA 324€Ta 110 PELICHHUI0
3aja4 U3 NpoecCHOHAILHOI 001acTH

1. Kak npoBectn Mmakpoananu3? KakoBbl €ro 1eiu, MeTo b1
2. Kakum MeTo/10M MOKHO UCCIIEIOBATh PACIpe/IeTICHUE CEPhI
B CITUTKE (OTJIMBKE, 3arOTOBKE)?

3. Kak mpoBectu riyObokoe TpaBlieHHE CTaIbHOTO 00Opa3ia.
Kakosrl ero nenu?

4. Kakum MeTogoM MOXXHO BBISIBUT TIOpPBI, TPEIIUHEI,

PaKOBUHBI, KPYIHBIE HEMETAJUIMYECKUE BKIIOYCHHS B OTJIMBKE
(cuTKe, OTIMBKE, IOKOBKE, ITpoKate)?

5. Ilpm MakpoaHanu3e CIUTKA BBIABICH JIMKBAIIMOHHBIN
KBagpar (MOOycaJovHash JUKBalUs, OCEBasi IOPUCTOCTD,
CKBOPEYHHK, KAMHEBHIHBII M3JI0M, (DJIOKEHBI, IU(pEPHBII U3IIOM,
paccioenue). OOBSCHUTh MPUYHMHBI TOSBJICHUS 3TOTO JIeeKTa u
BO3MOJKHBIE CITOCOOBI €T0 UCTIPaBICHHUS (ITPEIOTBPAILCHHUS).

6. Kak oTIMYNTH YCTaJOCTHBIA M3JIOM OT IMPOYMX BHUJIOB
n3noma? KakoBel IPUUMHBI IPOSIBIICHUS TAKOTO U3JI0Ma?

1. Kak oTiuuunTh BA3KOE paspylIeHHUEe OT XPYIKOro?

8. Kak  mpoBecTM  MHUKDOCKOIIMYECKOE  HCCIEIOBaHUE

MeTaJlIn4eckoro mMarepuana? YTo MOMXKHO BBISIBUTH C IOMOIIbIO
TaKOI'0 UCCIICOBAHUS?

9. Kak MOXHO mMOBIMAT, Ha BEJIWYUHY 3€pHAa IIpH
KpucTtaynusanuu Meramia? Kakne Mepel MOKHO MPENTIOKUTD JUIS
TOr0, 4YTOObl OO0ECNEeUUTh IMOJIyUEHUE MEJIKOro 3€pHa IpHU
KpUCTAJIIIN3aLUu?

10. OOBsACHUTH, B UeM pa3IM4yhe MEXTY XOJOJHOW W ropsaeit
wiactuueckot  nedopmarmsimu?  Ilouemy mnpu XOJOAHOM
IJIaCTUYECKOM JedopManiuy HabM01aeTcsl yIpoUyHeHHe MeTallia, a
IIPU FOPSYEH TOTO HE TPOUCXOIUT?

11. Kax BOCCTaHOBUTH IIJJACTUYHOCTD
X0JOAHOAe()OPMUPOBAHHOTO JHcTa (KaTMOpPOBAaHHON 3arOTOBKH,
BOJIOUEHOH  TpoBoJokM)?  Kak  oCyliecTBUTh  Omeparuio
PEKPUCTAIUIM3ALMIOHHOTO OTKHUra?

12.  Kak ompenenuTh mpeaen ynpyroctu (mpenen TeKydecTw,
npenea MPOYHOCTH, OTHOCUTENbHOE YIIMHEHHE, OTHOCUTEIIbHOE
CyXXE€HHE, TBEP/IOCTb, YAapHYIO BA3KOCTh) MaTepuaa’?

13. Kak ompenenuTe  OTHOCHTENBHOE  KOJMYECTBO (a3
(CTPYKTYpHBIX COCTaBJISIIOLIMX) TPU 3aJaHHOW TEMIIEpAaType B
nBOMHBIX criaBax? [losicHuTh Tpaduyueck.

14. Tlpu KakMX YCIOBUSX B METAJUIMYECKHX CIUIAaBaX MOXKET
o0Opa3oBaTh TBEpAbIH pacTBOpP 3aMelleHUs (TBEpIbI pacTBOP
BHEJPEHHUS, XUMHYECKOE COEIUHEHUE, MEXAaHUYECKas CMECh
kommoHeHToB)? Kak BeITisiaaT obsactu 3Tux ¢as Ha Juarpammax
COCTOSIHUS?

15. CxematuyHO M300pa3uTh KPUBYIO OXJIAXKAECHUS U CTPYKTYPY
11000r0 CrulaBa JIBYXKOMIIOHEHTHOM CHCTEMBI (C OTCYTCTBHEM
pacTBOPUMOCTH, C TOJHOW PacTBOPUMOCTBIO, C OrpaHUYECHHOMU
pacTBOPUMOCTBIO KOMIIOHEHTOB B TBEPJIOM COCTOSIHUM) IIpU
KOMHATHOW TeMIepaType.




16. CxemarnuHo wu300pa3WTh CTPYKTYpy JIOOOTO CIUIaBa
JBYXKOMIIOHCHTHOM CHUCTEMBI IIPM KOMHATHOM TeMIIeparype,
paccuuTan OTHOCHUTEJIbHOE KOJIMYECTBO CTPYKTYPHBIX
COCTABJISFOLIHX.

17. Ilpu MHKPOCKOINMYECKOM HCCJIEIOBAaHUUM B  CILIABE
HaOmonaoTcs 3epHa (deppura W HEOONBIIOE KOJIUYECTBO
neMmeHnturta. Kak Ha3piBaeTcs Takoi cruiaB? KakoBbl ero CBOMCTBA U
o01acTH MpuMeHeHus ?

18. Ilpu MHKPOCKONMMYECKOM HCCJIEIOBAaHMM B  CILUIaBe
HaOmoarTes 3epHa depputa U nepautT. Kak Ha3bIBaeTCsl Takoi
crutaB? KakoBbl ero cBOMCTBA M KaK OHU 3aBHCSAT OT KOJIMYECTBA
nepauta? KakoBbl 001aCTH IPUMEHEHHSI STHX TJIaBOB?

19. Ilpu MHKPOCKONMYECKOM HCCJIEIOBAaHMM B  CILUIaBe
HaOmonatores nepnut. Kak HaszpiBaercs Takod crutaB? KakoBwl
Pa3HOBUAHOCTHU TaKOW CTPYKTYPHI U Pa3INuus B UX CBOHCTBaX?
20. TIlpm  MHKpPOCKOIIMYECKOM HCCIECIOBAHWM B  CIUIaBE
HaOJI01al0TCA MEPIINT U CeTKa IIEMEHTHTA 10 FpaHuiiaM 3epeH. Kak
Ha3bIBaeTcsl Takoil cruiaB? KakoBbI €ro cBOMCTBA U 00JaCTH
MIPUMEHEHHUSI?

21. Ilpu MUKPOCKOIIMYECKOM UCCIIEJOBAHMH B  CIUJIaBE
Ha0mogaetcs enedyput. Kak HaspiBaetcst Takoit criaB? KakoBsl
€ro CBOICTBA U 00J1aCTU MIPUMEHEHHUS?

22. Ilpm  MHKpPOCKOIIMYECKOM HCCJIECIOBAaHWM B  CIUIaBE
HaOmonaroTcs 3epHa Qepputa U BKIoueHus rpaduta. Kax
Ha3bIBACTCS Takue CIUIaBbl? KaKOBBI pa3sHOBHUIHOCTH CILIABOB C
TAaKUMU CTPYKTYPHBIMU COCTaBISIOUIMMH, KAKOBBI Pa3IUYHs B UX
cBoiicTBax?

23. Ilpu MUKpPOCKOIIMYECKOM UCCIEJOBAaHMM B  CIIJIaBE
Ha0Mro1ar0TCs 3epHa dhepputa, IepiauT U BKiIrodeHus rpadurta. Kak
HasbIBaeTCs Takue ciiaBbl? KakoBbl pa3HOBHIHOCTH CILJIAaBOB C
TAaKUMH CTPYKTYPHBIMH COCTABJISIONTUMH, KAKOBBI Pa3INIHs B UX
cBoMcTBax?

24. Tlpm MUKPOCKOIIMYECKOM  WCCIEAOBAHWM B  CIUIaBE
HaONo1al0TCa MepiauT U BKItoueHUs: rpadura. Kak HaszpiBaeTcs
Takue cruiaBbl? KakoBBl Pa3sHOBUIHOCTH CIUIABOB C TaKUMHU
CTPYKTYPHBIMH ~ COCTABJISIOIIMMH, KaKOBbI pazluyusi B UX
cBoiicTBax?

25. Kak wuneHTUGUIIUPOBATE B CTAId BHUIMAHIITETTOBYIO
cTpykTypy? Ilpn KakuX yCIOBHSIX OHA MOXKET 00pa30oBaThCS U KaK
9TO MOBJIMSIET HA CBOWCTBA CTANN?

26. Ilpm KakuxX YCIOBUSIX B CTald MOXET 00pa3oBaThCs
nepechIiennbiii peppur? Kak oH MOBIMSET HAa CBOWCTBA CTalM.
Kak npenorBpaTuth ero oopazoBanue?

IIpumepHbIie NpaKTHYECKHUE 32IaHNUS IJI IK3aMeHa M0
pelleHnIo 3a1a4 U3 npodeccuoHaIbLHOI o01acTu (5 cemecTp)

1. OOBSICHUTD, KaK BBIOPATh COACpKAHKE yIiIepoJia B CTalld
JIIsL HU3TrOTOBJICHUS acraian MalinuH, KOHCTPYKIIMHN NN
COOPYKEHHSL.

2. OOBsICHUTH, KaK BBIOpATh COJEPIKAHHE YTiepoja B CTaJIH
JUTSL U3TOTOBJICHUS PEXKYILIEro (IITaMIOBOT0) UHCTPYMEHTA.

3. Kak nmo cTpykTypHOMY MpHU3HAKY MOKHO ONpPEAEIUTh CTalb

(Cenmblif 4WyryH, cepblii 4yryH, IOJIOBUHYATBHIA YYTYH, >KEJI€30
TEXHUYCCKON YUCTOTHI)?




4, OOBSICHUTD, MOXHO JIM HCIIOJb30BaTh OB YYyTyH B
KayecTBE KOHCTPYKIIMOHHOTO MaTepHaia.

5. OOBSICHUTD MPEUMYIIECTBA CEPOro YyryHa MO CPaBHEHHIO
CO CTaJIbIo.

6. OOBSICHUTD, MOXHO JIM HCIIOJb30BaTh OB YYyTyH B
KayecTBE KOHCTPYKIIMOHHOTO MaTepuasa?

7. OO0BsicHUTh, Kakas ¢opma rpaduTa B MEHBIICH CTEIICHU
ocalIIseT MeTaNTHYECKYI0 OCHOBY uyryHa? Kak moixy4uTs Takyro
dhopmy rpaduta B oTIMBKE?

8. Kak nosyuuTh OTIMBKY CO CTPYKTYpPOM KOBKOrO 4yryHa?
KakoBbl pa3HOBUIHOCTH CTPYKTYphl TaKOTO UyryHa U €ro
cBoiicTBa?

9. [Touemy He NMPOUCXOAUT YHPOUHEHHS CTalIM IPU ropsuei
iacTuyeckoit nedopmanuu npu 1050 °C?
10. TIlouwemy nedopmamms cBunna (Tmn. = 327 °C) npm

KOMHATHOM Temreparype siBisercs ropsiueit aedopmanueii?

11. Ilpu pexkpucCTaNIM3ALUOHHOM OTXKUI€ XOJOJHOKAaTaHOU
JeHThl U3 ctanu 08K oxyaxkJieHue B MHTepBaie temneparyp 680 —
370 °C Benyr ¢ maioii ckopocthio. [ToueMy 310 HEOOXO0UMO?

12. Ha3HauuTh PEXUM PEKPUCTATUIM3AMUOHHOTO OTKHTA IS
HUKOYTJIEPOJIUCTON XOJIOJTHOKATaHOM JIMCTOBOM CTaJIH.

13.  Kak ompenensitoT CKJIOHHOCTh CTIM K POCTY 3epHa IpH
Harpese?

14. Ha3HauuTh peKUM MOJHOTO OTXKUTA JIJISl CTAJIU MapKu 45.
15.  Ha3HauuTh pexXxuM HOpMaJIU3alMU JJIs CTaIl MapkH 45.

16. BreiOpare TepMuueckylo 00paOOTKy sl MCIpaBICHUS
BUJIMAHIITETTOBON CTPYKTYpPHI B CTaJILHON OTJIMBKE.

17. BeiOparb TepMuueckyro oOpaOOTKy HJisi HCIpPaBICHUS
KPYNHO3EPHUCTON CTPYKTYpBI FrOpsiYeKaTaHON CTaJIH.

18. BwiOpath 3aKaJI0YHYIO cpeny, 00ecIeunBaroyo
HauOO0JIBIIYIO POKAIMBAEMOCTb YTJIEPOIUCTOMN CTaNH.

19. BpiOparh 3aKalouHyIO Cpedy U 3aKajKd JIETUPOBAHHOM
YTIEPOIUCTOMN CTAJIH.

20. BriOpath  peXuM  OTIYCKa  3aKaJeHHOM  CTaiw,
o0ecneynBaroIuil COXpaHEHUE BBICOKOM TBEPIOCTH.

21. BriOpatpb  pexum OTIyCKa  3aKAJICHHOM  CTalH,
o0ecreunBarouil BBICOKHE yIIPYrue CBOMCTBa

22. BreiOpaTh  peXHM  OTIYyCKa  3aKaJeHHOM  CTajH,
o0ecreynBaoIUil COYeTaHHe BBICOKOW MPOYHOCTH, TBEPIOCTH,
IJIACTUYHOCTHU M YAAPHOU BSI3KOCTH.

23. Cranp 45 Obula TMOABEPrHYTa HArpeBy IOJA 3aKaJKy 0
temneparypbl 740 u 840 °C. Kakoil pexxuM HarpeBa BbIOpaH
MIPaBUJIBHO U MIOYEMY?

24. Cranp Y10 Obuia moaBeprHyTa HarpeBy IO 3aKajKy 0
temneparypbl 740 u 900 °C. Kakoil pexxuM HarpeBa BbIOpaH
IIPaBWJIBHO U N104YEMY?

0) ITopsinok npoBeneHust NPOMEKYTOYHOM aTTeCTALMH, NOKA3ATEJM H KPUTEPHH

OICHUBAHUA:

HpOMe)KyTO‘lHaH aTTeCTalmd 10 JUHCHUIIINHE «MaTepua.HOBez(eHue» BKJIIHO4YacT

TEOPETUYECKHE BOTPOCHI, TO3BOJISIOIINE OLEHUTh YPOBEHb YCBOCHHUS 00YYarOIIMMUCS 3HAHUH, U



MPAKTUYECKHE 3a/IaHusl, BBIABIAIONINE CTETIEHb C(OOPMUPOBAHHOCTH YMEHUHN U BIAJCHUI, U
MPOBOJIUTCA B BUJE 3a4€Ta U dK3aMEHA.

3ayeT NpocCTaBisAeTCs NOCie OLIEHKH 3HaHUM 00ydaroMXcsl MO pe3ybTaTaM 3alluThl
BBINOJIHEHHBIX J1a00PaTOPHBIX pabOT U KOHTPOJIBHBIX PadOT, BKIIOYAIOIIUX TEOPETHUECKUE
BOIIPOCHI ¥ IIPAKTUYECKUE 3a1aHHUSL.

IMoka3aTeu ¥ KPUTEPUH OIIEHUBAHUSI 3a4eTAa:
J1J1s oTy4eHus: OLCHKU

— «3a4TeHOo» — OOyyalomMics [OJDKEH II0Ka3aTh 3HAHHWS HE TOJBKO Ha YpOBHE
BOCIIPOM3BEACHUS W OOBSICHEHUS HMH(OpMAIMKM, HO W MHTEUICKTyaJlbHbIC HABBIKH PEIICHUS
npobiaeM W 3a/1ad, HaXOXKIACHUS YHUKAIbHBIX OTBETOB K MpoOieMaM, OLIEHKM U BBIHECEHUS
KPUTHYECKUX CYKJICHUH;

— «He 3a4TeH0» — O0yJaIoLUIICs HE MOXKET [T0Ka3aTh 3HAHUS HA YPOBHE BOCIPOU3BEACHUS U

00BsicCHEHUS! HH(POPMAIIH, HE MOXKET MOKa3aTh MHTENIEKTyalIbHbIE HABBIKH PEIIEHUs TPOCTHIX
3a1ad4.

DK3aMeH I10 HaHHOﬁ JUCHUIITIMHE ITPOBOAUTCS B YCTHOﬁ (I)opMe 10 5K3aMCHAIIMOHHBIM 6I/IJ'IeTaM,
Ka)K,I[Hﬁ M3 KOTOPLBIX BKJIIOYACT 2 TCOPCTUYCCKHX BOIIPOCA U OAHO IIPAKTHUYCCKOC 3aIdHHUC.

IToxa3zatenun u KPUHTECPHUHA OLICHUBAHUSA IK3aMEHaA:

— Ha OLIEHKY «OTJMYHO» — 00y4aIOUIUiiCcs IEMOHCTPUPYET BHICOKUN YPOBEHD
c(OpMHUPOBAHHOCTH KOMIIETEHIIUH, BCECTOPOHHEE, CUCTEMATHUECKOE U ITyOOKOE 3HaHHE
yueOHOro Marepuasa, CBOOOIHO BBIIOJIHAET MPAKTUYECKUE 3aJaHHsl, CBOOOHO OIEpUpPYET
3HAHUSIMU, YMEHUSIMHU, TPUMEHSET UX B CUTYalUSIX MOBBIIIEHHOW CII0KHOCTH.

— Ha OLICHKY «X0POo1I0» — 00y4JaroIuiics JEMOHCTPUPYET CPEAHUM ypOBEHb CPOPMUPOBAHHOCTH
KOMIIETEHIIMI: OCHOBHbIE 3HAHMSI, yMEHUS OCBOEHBI, HO JIOMYCKAIOTCSI HE3HAYUTENIbHbIE OIINOKH,
HETOYHOCTH, 3aTPyIHEHHUS [IPU aHATUTUYECKUX OIlepalusiX, [IEPEHOCE 3HAHUM U YMEHUN Ha
HOBBIC, HECTAHIAPTHBIE CUTYALUH.

— Ha OLIEHKY «y10BJETBOPHUTEIbHO» — 00yUYaIOUIUIICs IEMOHCTPUPYET MOPOrOBbIN YPOBEHD
c(OPMHPOBAHHOCTH KOMITETEHIIMI: B X0/1€ KOHTPOJIbHBIX MEPOTIPUATUIN JOMYCKAIOTCS OIINOKH,
IPOSIBIISIETCS] OTCYTCTBHUE OT/ENbHBIX 3HAHUH, YMEHUH, HABBIKOB, 00YYarOIIUICS UCIIBITHIBAET
3HAYUTEJbHbIC 3aTPYAHEHUS MIPU ONEPUPOBAHUM 3HAHUSIMH U YMEHUSMHU IIPU UX IIepeHoce Ha
HOBBIE CUTYall1H.

— Ha OLIEHKY «HEeYA0BJIETBOPUTEIbHO» — 00yJaroNuiicss IeMOHCTpUpYET 3HaHUs He 6osee 20%
TEOPETUYECKOTr0 MaTepuaa, JOMyCKaeT CYIECTBEHHbIE OIIMOKH, HE MOXKET IT0Ka3aTh
MHTEJUIEKTYaJIbHbIC HABBIKU PEIICHUS MPOCTHIX 3a]1ad.



