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JIner aktyanusanum padodeii nporpaMmmsl

Pabouas mporpamma nepecMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2026 - 2027
y4eOHOM o1y Ha 3aceanunu Kageapsl JIMTEHHBIX MPOLIECCOB M MATEPHAIOBEACHHUS

[Iporokom ot 20 . Ne
3aB. kadenpoii H.A. ®eokTucron

Pabouas mporpamma nepecMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2027 - 2028
yueOHOM rojiy Ha 3acefanuu kapeapsl JINTEHHBIX IPOIECCOB U MAaTEPHATIOBEICHHSI

IIporokom ot 20 . Ne

3aB. kadeapoii H.A. ®eoKTHCTOB

PaGouas mporpamma nepecmMoTpeHa, odcyxieHa u ogoopena i peanusanuu B 2028 - 2029
y4eOHOM TroJly Ha 3acefanuu Kageapsl JIUTEHHBIX MPOIIECCOB U MAaTEPHAIOBEICHHS

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

Pabouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2029 - 2030
yueOHOM roy Ha 3aceqaHuu kKadeapbl JIMTEHHBIX MPOIECCOB M MATCPUATIOBEICHUS

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




1 Lean ocBOeHMS TUCHUNIMHBI (MOTYJISA)

Hensmu ocBoenus nucuuminasl KMATEPUAJIOBEJIEHUE sBastorcs:
proOpeTeHNe CTYACHTaMU TEOPETUUECKUX 3HAaHUN O 3aKOHOMEPHOCTSIX, ONPEAEISIONIUX
CBOICTBa MaTepHaJiOB, MPAKTUYECKUX HABBIKOB KOHTPOJISL U MPOTHO3UPOBAHHUS CBOICTB U
MOBE/ICHUS MaTEPHUAJIOB B PA3JIMYHBIX YCIOBHUSAX UX 00paOOTKHU U KCILTyaTaluy,
HE0OXOIUMBIX OakanaBpy 1o npodmiro «O6paboTka METAILIOB U CIUIABOB JABICHHEM
(mpoKxaTHOE MPOU3BOJICTBO)» ISl IIOIOTBOPHOM Hay4YHO-HCCIEA0BATEIbCKOMN U
MIPOU3BOJICTBEHHO-TEXHOJIOTMUECKOM 1eATeIbHOCTH.

2 MecTo JTUCUMILIMHBI (MOXYJIs]) B CTPYKTYpe 00pa3oBaTe/ibHOI MPOrpaMMbl

Jucuummna MaTtepuanoBeieHie BXOJUT B 0053aTeIbHYIO YaCTh YU€OHOTO IJIaHa
00pa3zoBaTeNbHON MPOTPAMMBI.

JIist u3y4deHwus! TUCIUTUTMHBI HEOOXOTMMBI 3HAHUS (YMEHUS, BIAJCHHS),
c(OPMHPOBAHHBIC B PE3yJIbTATEC U3YUCHUS TUCIUILIHH/ IPAKTUK:

dusznyeckas XuMus

OCHOBBI METAJUTYPTHYECKOTO MTPOU3BOICTBA

BBezeHue B HarpaBiicHHE

OO0mias 1 HeOpraHu4ecKas XuMus

®dusuka

ConpoTuBJICHUE MaTEPHUAIIOB

3uanus (yMEHUs, BJIQJICHUS), IOTYICHHBIC IPU U3y4YCHUU JTAHHOU JTUCITUTUTHBI
OyayT HeOOXOAUMBI [T U3YUSHHSI JUCIUTUTHH/TIPAKTHK:

MeToap! Hccieq0BaHusl MaTEPHUAIOB U MPOLIECCOB

TexHOJIOTHH TPON3BOICTBA COPTOBOTO MPOKATa

Tepmuueckas 06paboTka B 00pabOTKE METAIIOB JaBJICHUEM

TexHOIOTHH TPOM3BOICTBA JTMCTOBOTO IIPOKaTa

[TpousBoaCcTBEHHAS - TEXHOJIOTHYECKas (IPOEKTHO-TEXHOJIOTHYECKasi) MPaKTUKa

TexHoMOrUst HAHECEHUS! AHTUKOPPO3UUHBIX MOKPHITHH B 11€XxaX 00paboTKH METalJIOB
JaBJICHUEM

[ToaroroBka K mpolieaype 3alIUThl U 3aIIKUTa BBITYCKHON KBATH(PUKAITMOHHON
paboThI

HoBrle TexHOMOrHUECKHe pelieH s B mpoleccax 00paboTKU METAJUIOB JaBJICHUEM

3 Komnerenuuu odyyaromerocsi, popmupyemsbie B pe3y/ibTaTe 0CBOCHHUS

AUCHHUILUIMHBI (MOYJIS) M IJIAHMPYeMble pe3yJibTaThl 00y4eHust

B pesynbrare ocBoeHUS TUCUUIUIMHBI (MOAYsl) «MarepuanioBeeHue»
oOyuaroluiics 10JKeH 001a1aTh CIEAYIOIMMU KOMIETEHIIUSIMHU:

KO,Z[ HHAUKATOpa I/IHIII/IKaTOp JOCTHIKCHUA KOMIICTCHIINN

OIIK-1 Cnocoben pemats 3a1a4u TpohecCHOHATEHON ASITENHHOCTH, TPUMEHSSI METO/IBI
MOJICIMPOBAHNS, MATEMAaTHUECKOTO aHAIN3a, €CTECTBEHHOHAYYHBIC U OOIIEUHKEHEPHBIE
3HAHUA

OIIK-1.1 Hcrnonb3yeT eCTECTBEHHOHAYUYHBIE 3aKOHbI U IIPUHIIUIIBI IIPU PELLICHUH
IIPAKTUYECKUX 3a/1a4

OIIK-1.2 Pemraer cranmapTHble mpodeccuoHaNbHbIE 331a4H ¢ TIPUMEHEHUEM
0O0IIeNHKEHEPHBIX 3HAHUH

OIIK-1.3 [IpumeHnsieT MeToABI MOAECIIUPOBAHNS U MATEMATHYECKOTO aHAIN3a JIIs
pelIeHus 3a]1a4 TEOPETUUECKOTO U NPHUKJIIAJHOTO XapaKkTepa




4. CTpykTypa, 00b€M U copepkaHue JUCUUIIIMHBI (MOTYJISA)

OO6miast TpyA0€MKOCTh JUCIUIUIMHBI COCTABIISIET 9  3a4eTHBIX eauHUI] 324 akaj. 4acoB, B TOM

HHUCJIIC:

— KOHTaKTHas pabora — 132 akaj. yacos:
— aynutopHas — 126 akaj. 4yacos;
— BHEayAUTOpHAas — 6 aKaj. 4acos;

— camocTosTenbHas padora — 156,3 akaj. 4acos;

— B (popme npakTuieckoil moarotoBku — 0 akai. yac;
— MOATOTOBKA K 3K3aMeHy — 35,7 akaj. yac

CDopMa arrecraguu - 3a4€T, OK3aMCH

AynuropHas % o
KOHTaKTHas paboTta E z ®dopma Tekyero
o =
B B aKaJl. yacax 3 Bug KOHTPOJISI
Paznen/ Tema 3 (B axan ) =l . P Kox
g S © | caMOCTOATENBHOM | yCIIEBaEMOCTH U
JTUCLUTUTAHBI 3 g o ., | xommerenyu
O g g padoThI TIPOMEKYTOYHOM
Tex mal. | mpakT. s aTTeCTaluu
3aH. 3aH. | O &
1. Beenenue
1.1 Pons matepuana B
9KCILTyaTallly U3/eTHH. IpopaGorka Texyrmuii
OCHOBHBIE TOHATUSL. Teo pe "II‘)I/I‘IECKOFO KOHTy ollb: OIIK-1.1,
Ucropus passutust 2 5,2 P ITPOITL: OI1K-1.2,
(JIEKIIMOHHOTO) YcTHBIH 3KCTIpecc-
MaTepUaTIOBEICHHS KaK OIlK-1.3
Marepuana orpoc
Hayku.Knaccudukanums
MaTepuaoB.
IMpopaboTka
1.2 Knaccudukarus JIEKIIUOHHOTO Texymmii
MarepuaioB. OCHOBHBIC 3 Marepuaia; KOHTPOJIb:
CBOICTBa MaTepHasoB. MOJITOTOBKA K amura OIIK-1.1,
CBsI3b MEXIY CTPYKTYPOH H 2 1 6 n1abopaTopHBIM 1a00paTOPHBIX OIlK-1.2,
CBOICTBAMH MaTepHaJOB. 3aHATHUSM; pabor. OIlK-1.3
Mertop! HCCIeOBAHUS MIOJTOTOBKA K KonTponbHas
CTPYKTYPBHIL. KOHTPOJILHOH pabora
pabore
1.3 TpeboBaHus K [IpopaboTka o
p pop becena. Ycrusrit
KOHCTPYKIIMOHHBIM 2 2,9 JIEKIITOHHOTO onDOC
MaTepHuazaMm Marepuaia p
Hroro no paszneny 6 1 141
2. ATOMHO-KPUCTAJINYECKOE
CTPOCHUE MaTEPHAJIOB
IMpopaboTka
2.1 Bugsl KpUCTalIoB. JIEKLIMOHHOTO .
AL KP it Tekymuit KOHTPOJIb OIIK-1.1,
Kpucrammmgeckas penrerka. Marepuana;
TTomamopduzm 2 6 HOATOTOBKA K KontponbHas OlIK-1.2,
p ' N pabora OIIK-1.3
AHH30TpOTIHSI. KOHTPOJIBbHON
pabore
3
[IpopaboTka
2.2 NedexTs JIEKIMOHHOTO N
K| H}c:[Ta?;nnqecxoro MaTepHaia; Texyuuit koHTPOTH OIK-11,
P 2 3 6 P i Konrponbnas OIIK-1.2,
cTpoeHus. MexaHU3MBI IIOJTOTOBKA K
o paboTa OIIK-1.3
U dy3nuu KOHTPOJIBHOM
pabote




Hroro no pazzeny 4 | | 12 |
3. Kpucramnmsanust pacriaBoB
IIpopaboTka
JIEKIIMOHHOTO .
3.1 TepmoauHamuueckue MaTepHaa; Texymuii KOHTPOIB
CJIOBUSI KpUCTAJUTU3AIMH. ’ Kontponbnas
%\//IexaHI/BMp H MOATOTOBKA K a%OTa OIlK-1.1,
SR 2 8 11a00paTopHBIM I?a ura OIIK-1.2,
p . 3aHATHSIM; » OIlK-1.3
TTapameTpsI Tab0paTOPHBIX
MOATOTOBKA K
KPUCTAITH3AIHH. . pabor
KOHTPOJIBHON
pabote
ITpopaboTka
3.2 Camomnpou3BoIbHAS U JIEKIIHOHHOTO N
. Tekyuuii KOHTPOJIb
HECaMOTIPOM3BOJIbHAS Marepuana;
KontpomnbHas
KpHUCTAJLTH3AIIHS. IMOJAOTOBKA K aGora OIIK-1.1,
MoaudunupopaHue. 4 8 71a00PaTOPHBIM p OIIK-1.2,
3amura
Hennpurnas 3aHSATHUSAM; OIlK-1.3
1abopaToOpHBIX
kpucrauuzauus. CtpoeHue MOJITOTOBKA K aGoT
CIIMTKA KOHTPOJIbHOM P
pabote
HWroro no pazaeny 6 16
4. Nedopmarus 1 HarpeB
Je)OPMUPOBAHHBIX MaTEPUAIIOB
ITpopaboTka
4.1 Yupyras u JIEKIIHOHHOTO N
24 ! Texyumii KOHTPOJIb
IIacTUIecKas aedpopManusl. Marepuana;
KontpomnbHas
Mexanusm gedopMariuu. IMOJAOTOBKA K OIIK-1.1,
pabora
M3MeHeHHe CTPYKTYPBI | 2 8 11ab0paTOPHBIM OIlK-1.2,
. 3amura
CBOWCTB 3aHSATHUSAM; OIlK-1.3
nmabopaTopHBIX
MOJUKPUCTAILITUYECKOTO MOJITOTOBKA K aGoT
MeTasuia rnpu aedopmanuu. KOHTPOJIbHOM P
pabote
IIpopaboTka
JICKIITMOHHOTO .
. Tekynmii KOHTPOJIB
4.2 V3mMeHeHue CTPYKTYpPHI Mareprana, KonTponpuas
I/I.CBOI\/‘ICTB IIpU HarpeBe TIOArOTOBKA K abora OIIK-1.1,
ehopmu 05 aHHOFI(’) 2 8 11a00paTOPHBIM é)a wra OIlK-1.2,
ACGOPMHp 3AHATHAM; t OIIK-1.3
MeTaJua. 71a00paTOPHBIX
MOATOTOBKA K
. pabot
KOHTPOJIBHON
pabote
HWroro no pazaeny 4 16
5. MexaHnyeckue cBOMCTBa
MaTepHasioB
ITpopabotka
JICKIITMOHHOTO .
5.1 OcHOBHBIE OHSTHS U Ma];e nana; Texymuuid KoHTpOI, OIK-1.,
P — 2 6 1o, roIT)OBKa’K Kourposbuaz OIK-1.2,
ped ' A . pabora OIIK-1.3
KOHTPOJIBHON
pabore
IIpopaboTka
JICKIITMOHHOTO .
. Tekynuii KOHTPOJTb
5.2 Buapl, METOHBI U Matepuana, 3ammra
060 OB’aHI/Ie Mg TOATOTOBKA K nmabopaTOPHBIX OIK-1.1,
by . 2 6 71a00PaTOPHBIM patop OIIK-1.2,
HUCIIBITAHUS MCXaHHYCCKUX pa60T
. 3aHATHUSM; OIIK-1.3
CBOMCTB. Kontponbnas
MOATOTOBKA K
. pabora
KOHTPOJIBHON
pabote
HWroro no pazaeny 4 12




6. ®a3oBBIE U CTPYKTypHBIE
IpEeBpaIEeHUs B
JIByXKOMIIOHEHTHBIX
METAJUTUYECKUX CUCTEMAaX

ITpopaboTka
JIEKIIUOHHOTO .
6.1 OcHOBHBIE TIOHSTHS MaITle nana; Texymuii konTpoS OIR-1.1,
) 2 4 8 P i KonrtponbHas OIIK-1.2,
TEOPHH CILIABOB. MIOJITOTOBKA K aGota OIK-1.3
KOHTPOJILHOU p )
pabore
ITpopaboTka
3 €KI[HOHHOTO
HMI;?ZIp::ﬂ; Texymuii KOHTPOJIb
6.2 Jluarpa o ’ KontposbHa
crcren. Gopwmpomare noaroTosKa & pabora | OMKLL
or T' o P BO§HBIX 4 4 8 1a00paTOpHBIM é)a e OIIK-1.2,
PYKTYPBI L 3aHATHUAM; - OIlK-1.3
CIIaBOB. 11a00paTOPHBIX
MIOJTOTOBKA K aGor
KOHTPOJIBHON P
pabote
Hroro no pazneny 6 8 16
7. Kene3oyriaepoancTsie CIUTaBBI
ITpopaboTka
€KIIHOHHOTO .
7.1 XapakrepucTuka JICKIHOHHOT Texkymuii KOHTPOJIb OIIK-1.1,
Marepuana; 12
JIuarpamMmbl GpasoBoro 2 4 10 [HO/TOTOBKA K KonTponbhas OIlK-1.2,
COCTOSIHUSI KeJIe30-yTIIepo] KOHTPOBHOH pabora OIIK-1.3
pabore
IMpopaboTka
3 €KI[MOHHOTO
HMaLTI: ;:H; Texymuii KOHTPOJIb
7.2 ®opmupoBaHue P ? KonTponbnas
CTPYKTYPBI CTajed u TIOArOTOBKA K abora OINK-1.1,
q I;)"yHO}l;pB ABHOBECHOM 4 6 10 Aab0paTopHEIM ?I))a uTa OIK-1.2,
cc}),ciloxﬂymp SATATIVIM, 1200 ];lro HBIX OTK-1.3
’ MOATOTOBKA K P a 6011?
KOHTPOJIbHOU p
pabore
HWroro no pasaeny 6 10 20
8. 3auer
[IpopaboTka IIpomMexyTounsIit
JEKITMOHHOTO KOHTpOJIH (3a4eT)
aTepuaia. CobecenoBanue
8.1 Koncynprammm mo 1\41/13T -I:;lﬂue CTHOﬁH (l)lz)pl;l\:le CB OIIK-1.1,
BOIIPOCAM IOJITOTOBKHU K 3 Y Y OIIK-1.2,
sauery JIOTIOJTHUTEJILHOTO Y4ETOM OIK-1.3
Marepuana. pe3yNIbTaToB '
IToxroroBka KOHTPOJIBHBIX
3a4ery MEPOTPHUSTHI
Wroro no pazneny
Hroro 3a cemectp 36 36 106,1 3a4ET
9. Knaccudukanus, MapKUpOBKa
U IPUMEHEHHE
JKEJIE30YTIICPOJUCTHIX CILIABOB
IMpopaboTka .
9.1 Cs3b MEeXIY pOpaboTK Texymuii KOHTPOIb
o . JICKIIMOHHOTO
CTPYKTYpPOW H CBOMCTBaAMU varepuana; KonTponbHast OTK-1.1
CEpBIX YYT'YHOB. i aborta s
Kﬁaccﬂ (,3’; za i 4 2 6 MOJATrOTOBKA K SE)a e OIIK-1.2,
A, 1a60paTOPHBIM - OIIK-1.3
MapKHPOBKA U IPHUMEHEHHE SAHSTHSIM: 71a00PaTOPHBIX
CEepBIX YYT'YHOB. ’ pabot

IOATI0OTOBKA K




KOHTPOJIBHON

pabore
ITpopaboTka
JIEKIIUOHHOTO .
! Texymuit KOHTPOJIb
9.2 BnusHue yriepoja u MaTepuana; KOHTPOMbHAs
IpUMecel Ha CBOMCTBa HOATOTOBKA K ap60Ta OIIK-1.1,
craneii. Knmaccudukanus, 6,2 1a00paToOpHBIM é)a e OIIK-1.2,
MapKHUPOBKa M IPUMEHECHUE 3aHATHSM; - OIlK-1.3
o J1a00paTOPHBIX
YIJIEPOJUCTHIX CTalleH. MIOJTOTOBKA K aGor
KOHTPOJIBHON p
pabote
HWroro no pazaeny 12,2
10. ®opmupoBaHue
HEPaBHOBECHBIX CTPYKTYP
ITpopaboTka
JICKIIMOHHOTO .
MaLTIe aa: Texymuii KOHTPOJIb
o, r020131<a’1< Konrpombnaz OIlK-1.1
10.1 ®a3oBble npeBpaleHUs A pabora s
2 1abopaTopHBIM OIlK-1.2,
B CTaJIM IIPU HarpeBe. SAHSTHSIM: 3amura OIK-1.3
’ 71a00PaTOPHBIX '
MIOJTOTOBKA K aGor
KOHTPOJIbHOU p
pabore
IIpopaboTka
JIEKIUOHHOTO .
MaI;e ata: Texymmii KOHTPOJIb
P ’ Konrponbnas
10.2 da3zoBbIe IpeBpaIIeHHs MOArOTOBKA K abora OIK-11,
' pespart 4 Tab0paTOPHBIM P OIIK-1.2,
B CTJTH IIPU OXJIQXKJICHUH. SAHSTHSIM: 3ammra OIK-1.3
’ 11ab0paTOPHBIX '
MOJrOTOBKA K aGor
KOHTPOJIbHOU p
pabote
Hroro no pazzery 6
11. OcHOBBI TEPMHUYECKOM
00paboTKu
IMpopaboTka
11.1 onsTus o JIEKIIUOHHOTO o
. ! Texymuit KOHTPOJIb OIIK-1.1,
TepMHYECKON 00pabOTKe. 2 Marepuana; KoHTpostbHas OIK-1.2
Kitaccudukamnus sunos MHOATOTOBKA K )
¢ " ! A N pabota OIlK-1.3
TepMHUYECKOH 00pabOTKHU. KOHTPOJILHOH
pabore
IMpopaboTka
JICKIIMOHHOTO .
MaLTIe ana: Texkymuit KOHTPOJIb
p ’ KonrtponbHas
11.2 Knaccudukanus, nenp [OArOTOBKa K pabota OIK-1.,
u l:IpI/IMeHCHI/Ie OT)KI/I]"’a 4 HabopaTopHEM 3ammura OIK-12,
' 3aHATHUAM; OIIK-1.3
> 11a00paTOPHBIX
MOJrOTOBKA K AGoT
KOHTPOJIbHOU p
pabore
[IpopaboTka
JIEKIIMOHHOTO T N
varepuana; eKyIInii KOHTPOJTh
’ KonTponbhas
MOJTOTOBKA K OIIK-1.1,
11.3 3akanka cramu. Buapt pabora
2 nabopaTopHbIM OIlK-1.2,
3aKaJIKU. SAHSITHSIM: 3ammra OIK-1.3
’ 71a00paTOPHBIX '
MOJrOTOBKA K aGor
KOHTPOJIbHOU p
pabote
11.4 Ipesparienus npu IIpopaboTka . OIIK-1.1,
PeBpalll P 2 pop Tekyuuii KOHTPOJIb
HarpeBe 3aKaJeHHOH cTau. JIEKIIHOHHOI'O OIIK-1.2,




MarepHana;

IIOJTOTOBKA K KonTponbHas
Otmyck cranu.
e T S ——— nabopaTopHBIM pabota
’ 3aHATHIM; 3amnuTa OIIK-1.3
NpUMEHEHHUE BUIOB
MIOJITOTOBKA K 11a00paTOPHBIX
OTITyCKa. N
KOHTPOJIbHOM pabor
pabore
Hroro no pazzneny 10
12. Knaccugukanus,
MapKHUpOBKa, CBOMCTBA U
MIPUMEHEHUE JIETUPOBAHHBIX
cTaneu
ITpopaboTka
JIEKIHOHHOTO N
Texymuii KOHTPOJIb
Marepuana;
Konrponsnas
12.1 KOHCTpYKIIMOHHBIE MOArOTOBKA K abora OIK-11,
CTE;.J'H/I pyK 4 1a60paTOPHBIM é)amma OIIK-1.2,
’ 3aHATHAM; OIIK-1.3
11ab0paTOPHBIX
MOJrOTOBKA K
N pabor
KOHTPOJIBHON
pabote
IMpopaboTka
JICKIIHOHHOTO .
Texymuit KOHTPOIH
MarepHaia;
12.2 UncTpymeHTaapHbIe KonTponbaas
MOJArOTOBKA K OIIK-1.1,
ctany. CTaJiu ¥ CIIaBbl C pabora
0CcOOBIMU (PU3HYECKUMU U 4 #a00paTopHLIM 3amura OIIK-1.2,
. 3aHATHUAM; OIIK-1.3
XHUMHUYECKUMH CBOICTBAMH. 11a00paTOPHBIX
MIOJTOTOBKA K
N pabor
KOHTPOJIBHOM
pabore
HWroro no pazaeny 8
13. MapkupoBka, cBOicTBa 1
MIPUMEHEHHUE CIIABOB LBETHBIX
METaJIIOB
[IpopaboTka
JIEKLIHOHHOTO Tekymuit KOHTPOJIb
OIlK-1.1,
13.1 Mennsle criiaBbI. 4 Marepuana, 3ammura OIK-1.2
AJIOMUHUH U €T0 CIIaBbl. MOJArOTOBKA K 71a00PaTOPHBIX OIIK 1' 3’
nabopaTopHBIM pabor '
3aHATHIM
IMpopaboTka
o JIEKIIUOHHOTO Texkymuit KOHTPOJIb
13.2 AmomMunmit 1 ero MaLTIe ata: yHéamHTa p OIIK-1.1,
cmiaBbl. CItaBbl TUTaHA. 2 HOHFOIT) OBKa’K HA60DATODHEIX OIIK-1.2,
IIpouue cnnassbl. patob OIIK-1.3
1abopaTopHBIM pabot
3aHATHSM
Hroro no paszaery 6
14. Hemeramnueckue
MaTepHabl
[IpopaboTka
14.1 OcHOBHBIE BUIBI JICKITMOHHOTO Tekymuit KOHTPOJIb OMK-1.1
HEMETaJUTHYECKUX Marepuana; 3aImuTa )
. 4 OIlK-1.2,
MaTepHasoB. X cBoiicTBa MOJrOTOBKA K n1abopaTopHBIX OIK-1.3
MPUMECHEHHE. nabopaTopHBIM pabor '
3aHATHIM
IMpopaboTka
14.2 TlopomkoBbie 1 JICKITMOHHOTO .
becena. Ycrusrit
KOMITO3HIIHOHHBIE 4 Mmarepuana. OIIDOC
MaTepHUabl Pabora ¢ poc.
JIUTEPaTypoi.
HWroro no pazaeny 8




15. ITpoMexyTOUHBII KOHTPOJIb
(Ox3ameH)

ITpopaboTka
JICKIIUOHHOTO
Marepuana. .
15.1 Koncynpramuu no p IIpomexyTouHbIi OIIK-1.1,
Nzydenne
BOIIPOCaM IMOJIrOTOBKHU K KOHTPOJIb OIIK-1.2,
JIOTIOJTHUTEIILHOTO
9K3aMEeHY. (Ox3amen) OIIK-1.3
Marepuana.
INonroroska
9K3aMEHY
HUroro no pazneny
HWroro 3a cemectp 36 18 50,2 9K3aMeH
Hroro no aucuuruimae 72 54 156,3 3a4er, SK3aMeH




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

[Tpu nmpoBereHnN y4eOHBIX 3aHATHH MPEToaBaHue JUCIUTUTHHBI
«MatepuanoBeIcHHE» pean3yercs B popMe KypCcoB, COCTABICHHBIX C UCIOJIb30BAHUEM
pe3yabTaTOB HAYYHBIX MCCIIEOBAHUH, IPOBOIMMBIX Ha Kadeape, a TakKe B IIEHTPE
KOJUIEKTUBHOTO 1ojb30Banust MI'TY, B TOM uucie ¢ y4eTOM pEerioHalbHBIX 0COOCHHOCTE!
npodeccnoHaTBEHOM IEATEIIFHOCTH BBITYCKHUKOB U IOTpeOHOCTEeH paboTonareneit (MMK,
MMK-METU3, benmar u ap.).

B npornecce npenogaBanus JUCUUIUIMHBL «MaTepuaioBeIeHHe» PUMEHIIOTCS
TPaJUIMOHHAS, HHTEPAKTUBHAS M WH(OPMAIIMOHHO-KOMMYHHUKAIIMOHHAsI 00pa3oBaTeIbHbIC
texHosoruu. [Ipu ucmonb30BaHNM TPaTUIIMOHHBIX 00Pa30BATEIBHBIX TEXHOJIOTUH yueOHbIE
3aHATHUS BBIIOJHSIIOTCA B (hopMe HH(GOPMAIIMOHHBIX JIEKIUK 1 Tab0opaTOpHBIX paboT. O1a
TEXHOJIOTHUS COUETAETCS C UCMOIb30BaHUEM HH(POPMAITMOHHO-KOMMYHHUKAITHOHHBIX
00pa3oBaTeNbHBIX TEXHOJIOTHH, KOT/Ia JIEKIIUH ITPOBOASATCS B (pOopMe JIeKINH -BU3yaTH3aIHiA,
[IPU peaTn3alyy KOTOPhIX H3JI0KEHUE COEPKaHMsI COPOBOXKIACTCS MPE3CHTAIHEH C
JIEMOHCTpaluel yueOHbIX MaTepHAalIOB, MPEACTABICHHBIX B PA3JIMYHBIX 3HAKOBBIX CHCTEMAaX,
B TOM YHCJI€ WUTIOCTPATUBHBIX, IpapUueCcKuX, ayAH0- U BHIEOMATEPUAIIOB.

JleK1IMOHHBIN MaTepual 3aKperIsieTcs B X0/1€ 1a00paTOPHBIX padoT, HAa KOTOPHIX
BBITIOJTHSIOTCS TPYIIOBbIE UM UHIMBUyaIbHBIE 3a/IJaHuUs 10 TpoiaeHHOi Teme. [Ipu
MIPOBEICHUH J1a00OPATOPHBIX paObOT UCTOIB3YETCS HHTEPAKTUBHBIE 00pa30BaTEIbHBIC
TEXHOJIOTUH, YTO MpEeIoiaraeT akTUBHOE M HETMHEIHOE B3aUMOCHCTBIE BCEX YYACTHUKOB
U JOCTHKEHHE Ha 3TOM OCHOBE TUYHOCTHO 3HAYUMOTO ISl HUX 00pa30BaTeIbHOTO
pe3ynbraTta. 3aHsATUSI OPraHU3YIOTCA B BUJIE JIAOOPATOPHOTO SKCIIEPUMEHTA C TIOCTIEAYIOIIIM
IPYMIOBBIM aHATU30M MOJYYEHHBIX pe3ynbTaToB. Mcnonb3yercs Takxke pa300p KOHKPETHBIX
CUTYaIu# C 11eTbI0 (POPMUPOBAHUS U PA3BUTHUS MPOPECCHOHATBHBIX HABBIKOB
00y4aroIuxcs.

Peanuzanus KOMIETEHTHOCTHOTO MOJX0/a MPEAyCMaTPUBAET HCIOIb30BAaHUE B
y4eOHOM Ipolecce aKTUBHBIX U MHTEPAKTUBHBIX ()OPM MPOBEACHHUS 3aHATHI B COUYETaHUU C
BHEAyJAUTOPHOU paboTOi ¢ 1enb0 (OPMHUPOBAHUS M Ppa3BUTH MPO(ECCHOHABHBIX HAaBBIKOB
00yJaroIuxcs.

CamocrosTenbHas paboTa CTyIEHTOB HalpaBiieHa Ha CAaMOCTOSITENIbHOE U3yUCHHE
y4eOHOI U Hay4dHOU JUTEpaTyphl, @ TAKKE CaMOCTOSTEIbHYIO IPOPAOOTKY TEM B ITpoIEcce
MOJIFOTOBKH K TEKYLIEMY M TPOMEXYTOUHOMY KOHTPOJISIM.

6 YueOHO-MeTOUYEeCKOE 0O0ecTieYeHHe CAMOCTOATELHOM padoThl 00y4YarommXxcst

HpeI[CTaBJ'IeHO B IPUJIOKCHU U 1.

7 OueHO4YHbIE CPeICTBA ISl IPOBECHUS POMEKYTOYHON aTTeCTAllul
[IpencraBieHsl B TPUIIOKEHUH 2.

8 YueOHO-MeTOnMUYEeCKOEe M HH(POPMALMOHHOE 0O0eceYyeHHe U CHMILINHBI

a) OcHoBHas JIMTepaTrypa:

1 MatepunanosegeHue: y4ebHuk / O. A. MacaHckun, A. A. Koeanesa, T. P.
MnbmaHwuHa [v gp.]. - KpacHospck: Cub. depep. yH-T, 2020. - 300 c. - ISBN
978-5-7638-4347-7. - TeKCT: anekTpoHHbIN. - URL:
https://znanium.com/catalog/product/1819690 (aata obpaweHus: 03.04.2025)

2. YepenaxuH, A. A. MartepuanosegeHue: y4yebHuk / A.A. YepenaxuH, A.A.
CmonbkuH. — Mocksa: KYPC: MHOPA-M, 2023. — 288 c. — (bakanaspwuar). - ISBN
978-5-906818-56-0. - TekcrT: 3NEKTPOHHbLIN. - URL:
https://znanium.com/catalog/product/1099251 (gata obpawueHuns: 03.04.2025).



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

0) JlomoJiHUTe IbHAA JIUTEpaTypa:

1. MarepuanoBeieHHE U TEXHOJIOTHS MaTEPHAIOB : yue0. mocodue / mox pex. A.H.
barpimesa u A.A. CmonbkuHa. — MockBa : UH®PA-M, 2018. — 288 c. — (Bsicmiee
obOpasoBanue: bakanaBpuar). - ISBN 978-5-16-102745-5. - Tekcr: anexrponnsiid. - URL:
https://new.znanium.com/catalog/product/946206
2. MaTepuanoBefeHve 1 TexHonorus matepuanos B 2 4. Yactb 1 : yuebHuk ons
akagemunyeckoro 6akanaepuarta / nog pegakumen . 1. deTtncosa. — 8-e nsg., nepepab. u
pon. — Mocksa : Nsgatenbcteo HOpanT, 2019. — 386 ¢. — (bakanaBp. Akagemuyeckui
Kypc). — ISBN 978-5-534-06770-5. — TekcT : anekTpoHHbIn // Obpa3oBaTtenbHasa nnatgopma
KOpawnt [canT]. — URL.: https://urait.ru/bcode/434496 (gaTa obpaweHus: 09.04.2025).

Cepus

Bbicliee obpasoBaHue

B) MeTtoanueckue yKazaHus:

1 MepnBegeBa, C. B. MatepuanoBseneHnue: yuebHoe nocobue / C. B. Measeaesa. — Mockea
: MUCUC, 2016. — 103 c. — TeKCT: aneKTpOoHHbIN // JlaHb : 3NeKkTPoHHO-O0MONnoTeyHasa cuctema. —
URL: https://e.lanbook.com/book/117167 (paTta obpaweHus: 09.04.2025)

2. MatepuanosegeHve. MeToabl aHanmaa CTPYKTypbl U CBOWCTB METansoB W CMaBoB :
y4eb. nocobue / T.A. OpenkuHa, E.C. JlonatuHa, I A. Mepkynosa, T.H. dpo3gosa, A.C. Hagonbko ;
nog pea. T.A. OpenkuHon. - KpacHodpck : Cub. depep. yH-T, 2018. - 214 c. - ISBN
978-5-7638-3936-4. - TekcT : aneKkTpoHHbIN. - URL: https://znanium.com/catalog/product/1032141
(naTa obpalueHuns: 09.04.2025).

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

ITerpouenko E.B. Maruutoropck. U3n. Lentp ®I'5OY MI'TVY um. I'.'11. Hocosa. 2019. 64 c.

4. Hemeramnnueckue marepuaisl. [Ipaktukym. Ememomn A.H., ITerpouenko E.B.,
Momnoukosa O.C., 3esruna E.JO. Marautoropck. U3a. Heatp ®I'OY MI'TY nm. I'.1.
Hocoga. 2021. 68 c.

r) [lporpammuoe odecnieuenne u UnTepHeT-pecypcehi:

IIporpamMHoe odecnevenue

HaunmenoBanue
110
7Zip cB0OOHO pactpocTpansemoe [10 6eccpouHO

Ne norosopa Cpoxk nelicTBUS TMLIEH3UH

ONEKTPOHHBIE
IUIaKaThl IO
JTUCIIUATIIINHE K-278-11 ot 15.07.2011 0eccpovHO
"MarepuanoBeieH
ne"

FAR Manager cB00OOHO pactpocTpansemoe [10 6eccpouHo

ONEKTPOHHBIE
IUIaKaThI IO
JUCLUTUIAHE
"TexHonorus
KOHCTPYKLIMOHHBIX
MaTepuanos"”

K-278-11 ot 15.07.2011 0eccpovHO



https://new.znanium.com/catalog/product/946206
https://urait.ru/bcode/434496
https://urait.ru/adv-search/get?series=76
https://urait.ru/adv-search/get?thematics%5b%5d=8
https://urait.ru/adv-search/get?thematics%5b%5d=_261
https://urait.ru/adv-search/get?disciplines%5b%5d=4197
https://urait.ru/adv-search/get?disciplines%5b%5d=4851
https://urait.ru/adv-search/get?disciplines%5b%5d=4963
https://urait.ru/adv-search/get?disciplines%5b%5d=4963
https://urait.ru/adv-search/get?disciplines%5b%5d=5326
https://urait.ru/adv-search/get?disciplines%5b%5d=5352
https://urait.ru/adv-search/get?disciplines%5b%5d=5352
https://urait.ru/adv-search/get?disciplines%5b%5d=6318
https://urait.ru/adv-search/get?disciplines%5b%5d=7020
https://urait.ru/adv-search/get?disciplines%5b%5d=7020
https://urait.ru/adv-search/get?disciplines%5b%5d=9138
https://urait.ru/adv-search/get?disciplines%5b%5d=9138
https://urait.ru/adv-search/get?disciplines%5b%5d=9140
https://urait.ru/adv-search/get?disciplines%5b%5d=9144
https://urait.ru/adv-search/get?disciplines%5b%5d=9144
https://urait.ru/adv-search/get?disciplines%5b%5d=9144
https://urait.ru/adv-search/get?disciplines%5b%5d=9414
https://urait.ru/adv-search/get?disciplines%5b%5d=10030
https://urait.ru/adv-search/get?disciplines%5b%5d=10030
https://urait.ru/adv-search/get?disciplines%5b%5d=10583
https://urait.ru/adv-search/get?disciplines%5b%5d=32047
https://urait.ru/adv-search/get?disciplines%5b%5d=32047
https://urait.ru/adv-search/get?disciplines%5b%5d=36506
https://urait.ru/adv-search/get?disciplines%5b%5d=36506
https://urait.ru/adv-search/get?disciplines%5b%5d=40283
https://urait.ru/adv-search/get?disciplines%5b%5d=46341
https://urait.ru/adv-search/get?disciplines%5b%5d=46341
https://urait.ru/adv-search/get?disciplines%5b%5d=47171
https://urait.ru/adv-search/get?disciplines%5b%5d=47171
https://urait.ru/adv-search/get?disciplines%5b%5d=49637
https://urait.ru/adv-search/get?disciplines%5b%5d=56600
https://urait.ru/adv-search/get?disciplines%5b%5d=56600
https://urait.ru/adv-search/get?disciplines%5b%5d=56609
https://urait.ru/adv-search/get?disciplines%5b%5d=58527
https://urait.ru/adv-search/get?disciplines%5b%5d=58527
https://urait.ru/adv-search/get?disciplines%5b%5d=60197
https://urait.ru/adv-search/get?disciplines%5b%5d=60277
https://urait.ru/adv-search/get?disciplines%5b%5d=60277
https://urait.ru/adv-search/get?disciplines%5b%5d=61066
https://urait.ru/adv-search/get?disciplines%5b%5d=61066
https://urait.ru/adv-search/get?disciplines%5b%5d=64164
https://urait.ru/adv-search/get?disciplines%5b%5d=64168
https://urait.ru/adv-search/get?disciplines%5b%5d=64168
https://urait.ru/adv-search/get?disciplines%5b%5d=68453
https://urait.ru/adv-search/get?disciplines%5b%5d=68453
https://urait.ru/adv-search/get?disciplines%5b%5d=68534
https://urait.ru/adv-search/get?disciplines%5b%5d=68534
https://urait.ru/adv-search/get?disciplines%5b%5d=68545
https://urait.ru/adv-search/get?disciplines%5b%5d=73591
https://urait.ru/adv-search/get?disciplines%5b%5d=73591
https://urait.ru/adv-search/get?disciplines%5b%5d=74263
https://urait.ru/adv-search/get?disciplines%5b%5d=75769
https://urait.ru/adv-search/get?disciplines%5b%5d=75769
https://urait.ru/adv-search/get?disciplines%5b%5d=75848
https://urait.ru/adv-search/get?disciplines%5b%5d=75848
https://urait.ru/adv-search/get?disciplines%5b%5d=84997
https://urait.ru/adv-search/get?disciplines%5b%5d=85143
https://urait.ru/adv-search/get?disciplines%5b%5d=85143
https://urait.ru/adv-search/get?disciplines%5b%5d=87695
https://urait.ru/adv-search/get?disciplines%5b%5d=87695
https://urait.ru/adv-search/get?disciplines%5b%5d=87703
https://urait.ru/adv-search/get?disciplines%5b%5d=87703
https://urait.ru/adv-search/get?disciplines%5b%5d=88846
https://urait.ru/adv-search/get?disciplines%5b%5d=91544
https://urait.ru/adv-search/get?disciplines%5b%5d=91544
https://urait.ru/adv-search/get?disciplines%5b%5d=91548
https://urait.ru/adv-search/get?disciplines%5b%5d=91548
https://urait.ru/adv-search/get?disciplines%5b%5d=95056
https://urait.ru/adv-search/get?disciplines%5b%5d=95078
https://urait.ru/adv-search/get?disciplines%5b%5d=95078
https://urait.ru/adv-search/get?disciplines%5b%5d=95214
https://urait.ru/adv-search/get?disciplines%5b%5d=95912
https://urait.ru/adv-search/get?disciplines%5b%5d=95912
https://urait.ru/adv-search/get?disciplines%5b%5d=96647
https://urait.ru/adv-search/get?disciplines%5b%5d=99950
https://urait.ru/adv-search/get?disciplines%5b%5d=99950
https://urait.ru/adv-search/get?disciplines%5b%5d=101785
https://urait.ru/adv-search/get?disciplines%5b%5d=101785
https://urait.ru/adv-search/get?disciplines%5b%5d=103831
https://urait.ru/adv-search/get?disciplines%5b%5d=106251
https://urait.ru/adv-search/get?disciplines%5b%5d=106251
https://urait.ru/adv-search/get?disciplines%5b%5d=107407
https://urait.ru/adv-search/get?disciplines%5b%5d=111262
https://urait.ru/adv-search/get?disciplines%5b%5d=111262
https://urait.ru/adv-search/get?disciplines%5b%5d=113689
https://urait.ru/adv-search/get?disciplines%5b%5d=113689
https://urait.ru/adv-search/get?disciplines%5b%5d=119944
https://urait.ru/adv-search/get?disciplines%5b%5d=125985
https://urait.ru/adv-search/get?disciplines%5b%5d=125985
https://urait.ru/adv-search/get?disciplines%5b%5d=125995
https://urait.ru/adv-search/get?disciplines%5b%5d=126006
https://urait.ru/adv-search/get?disciplines%5b%5d=126006
https://urait.ru/adv-search/get?disciplines%5b%5d=129761
https://urait.ru/adv-search/get?disciplines%5b%5d=129761
https://urait.ru/adv-search/get?disciplines%5b%5d=130652
https://urait.ru/adv-search/get?disciplines%5b%5d=133888
https://urait.ru/adv-search/get?disciplines%5b%5d=133888
https://e.lanbook.com/book/117167
https://znanium.com/catalog/product/1032141

DJIEKTPOHHBIE
IJIaKaThl IO KypCy

" K-227-12 ot 11.09.2012 0eccpouHo
MarepuanoBeneH

I/Ie”

bpaysep Yandex |cBoOGoaHo pacnpoctpansiemoe [10 OecCpovYHO

Hpmbeccnona.nbnble 0a3bl JaAaHHbIX U I/IH(l)OpMaIIHOHHI)Ie CIIPaBOYHbLIC CUCTEMbI

Haspanue Kypca

CchUika

DnekTpoHHbIe pecypcebl onbmuorexku MI'TY um. I'.1.
HocoBa

https://host.megaprolib.net/M
P0109/Web

denepanbHOE TOCYIAPCTBEHHOE OIOIKETHOE
yupexnaenue «denepanbHblii HHCTUTYT
MTPOMBIIIIICHHOW COOCTBEHHOCTH

URL.: http://www1.fips.ru/

Hamuonansnas I/IH(I)OpMaI_II/IOHHO'aHaJ'II/ITI/I‘leCKaH
cucrema — Poccuiickuit HHACKC HAYYHOI'O HUTUPOBAHUA
(PMHIL)

URL:
https://elibrary.ru/project_risc.
asp

DrekTpoHHas 0a3a nepuoIuuecKux n3ganuii East View
Information Services, OO0 «MIBUC»

https://dlib.eastview.com/

9 MaTepuajibHO-TeXHHYeCKOe o0ecneyeHue JUCHUIIMHBI (MO1yJIs1)

MaTepI/IaJII)HO-TGXHI/I'-IeCKOG obecreycHue JUCHHUIIIIMHBI BKIIIOYACT:




1. YueOHas ayauTopus A7l IPOBEACHUS 3aHATHI JIEKIIMOHHOTO TUIIA OCHAIIICHA!

- TEXHUYECKUMU CPEICTBAMH 00yUEHUS, CITY>KALIMMHU JJIs1 IPEACTaBICHUs y4eOHON
uHpopManuy O0JIBIION ayIUTOPHH: MYJIbTUMEIUIHHBIME CPEICTBA XpPAaHEHUS, IEpeaay U
npeacTaBiIeHus yueOHoM nHpopmManuu;

- CIIEMAIU3UPOBAHHON MEOEIBIO.

2. YuebHble ayTUTOPUH AJIsl TPOBEICHHSI Ta00PAaTOPHBIX 3aHATHI OCHAIICHBI
1abopaTOPHBIM 000PYIOBAHUEM:

«JlabopaTopust mpoOOMOATOTOBKI:

- OTPE3HBIMU, NUIN(OBATLHBIMU U IOJHUPOBATLHBIMU CTAaHKAMH,

- 000pyI0BaHUEM JUTSI TPABICHUS NUTU(OB;

- CIIEMAIU3UPOBAHHON MEOEIBIO.

«JlabopaTopus ONTHYECKON MUKPOCKOITHI:

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

- KOMIIBIOTEPHBIMHU CHCTEMaMHu 00paboTKu u3o0paxenuii Ha 6aze [10 «Thixomet
PRO» n «SIAMS-600»;

- KOJUICKIIUSIMA MUKPO- M MaKpOILIH(OB yrIEPOAUCTHIX U JETUPOBAHHBIX CTAJCH,
YYT'YHOB, IIBETHBIX METAJJIOB U CIJIABOB, TOPOILIKOBBIX MaTEPHAJIOB;

- KOJUICKIIEeH MaKpOHUTH(OB ¢ TeeKTaMi MAaKPOCTPYKTYPBI CTaJICH;

- aIbOOMaMHU MUKPOCTPYKTYP YIJIEPOAUCTHIX U JIETHPOBAHHBIX CTAJICH, UyTyHOB,
[[BETHBIX METAJUIOB U CILUIABOB;

- CIIEUAIU3UPOBAHHON MEOEIbIO.

«JlabopaTopus MEXaHUYECKUX UCIIBITAHHI»:

- mukpoTtBepaomepom BuehlerMicromet 5103 Buehler;

- TBEPJIOMEPAMHU JIJISl HCIIBITAaHUS TBEPAOCTH 10 MeToay PokBeria u o MeToxy
bpunenns;

- yHUBepcalIbHBIM TBepaomepom M4C075G3 EmcoTest;

- HATIOJIPHOHM YHMBEPCATbHOU UCTIBITATENbHON ABYXKOJIOHHOM MammHoi AG 1C-300
kN Shimadzu Corp;

- HanoJbHOH yHMBEpCaJlbHOW UCHIBITATENbHOM NBYXKOJOHHOM MammunHoi AG 1C-50
kN Shimadzu Corp;

- BujieodkcTenzomerpom TRWiew XShimadzu Corp;

- korrpoM MasTHUKOBBIM MK 300 OO0 « UMITYJIbCy;

- MEpUTEJIbHBIM HHCTPYMEHTOM;

- CHeNMaIM3UPOBAHHON MeOebIo.

«JlabopaTopus CKaHUPYIOIIEH 3JIEKTPOHHON MUKPOCKOITHM»:

- JJIEKTPOHHBIM CKaHMpYOUMM Mukpockornom JEOL JSM — 6490LV;

- CUCTeMOI MUKpoaHanu3a ¢ mporpammubiM obecriedernrem INCA Energy 450 X-
MAX 50;

- CUCTEMOM aHalu3a KapTuH Au(paKkIMU 00paTHO PACCESTHHBIX JIEKTPOHOB C
nporpamMmMHbIM obecrieuenreM Crystal 400;

- CHeMAIU3UPOBAHHON MeOebIO.

«JlaGopaTopus TepMUUeCcKOi 00pabOTKU»:

- TEPMUYECKUMHU KaMEPHBIMU NeYaMU;

- COJITHBIMU BaHHAMU;

- YCTAHOBKOM IIJIA3MEHHOW 3aKaJIKH;

- CHeNMAIU3UPOBAHHON MeOebIO.

3. YueOHas ayaAuTOpus Aj1s TPYNIOBBIX U MHAWBUIYAIBHBIX KOHCYIbTALINH,
TEKYIIEr0 KOHTPOJIS ¥ MPOMEKYTOUHOM aTTecTallii OCHAIICHA:

- KOMITBIOTepHOI TexHuKoH ¢ makerom MS Office, ¢ monkiroueHnem K cetn
«VIHTEpHET» U € IOCTYIOM B 3JIEKTPOHHYIO HH(POPMAIITMOHHO-00pa30BaTENbHYIO Cpey
YHUBEPCUTETA;

- CIICIUATM3UPOBAHHON MEOEIBIO.

4. ITomerieHue 11s1 CAaMOCTOSITEIBHON pabOTHl OCHAIIEHO:



- KOMIIbIOTepHOU TexHUKoI ¢ makerom MS Office, ¢ moakmroueHreM k cetu
«/HTEepHEeT» U C JOCTYIIOM B JIEKTPOHHYIO HH(POPMAIIHOHHO-00pa30BaTEIbHYIO CpeLy
YHUBEPCUTETA;

- CIIEMAIU3UPOBAHHON MEOEIBIO.

5. Ilomemienue i XpaHeHUs: ¥ MPOYUIAKTUYECKOTO OOCITY>KUBAHHSI y4eOHOTO
000py/IOBaHUs OCHAIIEHO:

- CHeMATM3HUPOBAHHON MEOEIbIO: CTEIUIaKaMH JIJIsl XpaHEHHsT y4eOHOTO
00opynoBaHUs;

- CTAHOYHBIM MTAPKOM M HHCTPYMEHTaMH JJIsi PEMOHTAa Y4eOHOT0 000pYyI0BaHUSI.



IIpunoxenne 1
6 YueOHO-MeTOAMUYECKOE OOecTIeueHHe CAMOCTOSITeIbHOH PadoThl 00y4arO U XCS
Mo aucumnanHe «MaTepuanosegeHne» npeaycMoTpeHa ayauTopHasa n BHeayaAnTopHas

CaMOCTOATE/IbHAA pPa 6oTa 06yqa IOWNXCA.

6.1 AyautopHas camocrosTenbHas paboTta CTy4eHTOB NpeanonaraeT BbiNoNHEHWE KOHTPO/IbHbIX paboT.

Hepeqem, BOIIPOCOB JIA MOATOTOBKHU K KOHTPOJIbHBIM ay/IUTOPHBIM paﬁoTaM o TeMaM JUCHHUIIJIMHBI

Tema 1. CTpoeHue u cBoiicTBAa MaTepuaaoB. MeToabl HCC/IeI0BAHUS

YT1o nsyyaeT matepunanosegeHue?
MpuBeanTe NpMMepbl BIMAHUS CTPYKTYPbl Ha CBOMCTBA MaTepuana.
HasoBuTe BMAbI CBOWMCTB MaTepMasnos.
Kakue cBoicTBa Ha3biBaloT pusmnyeckummn? MpuseamnTe npumepbl CBOUCTB.
KaKue cBoiCTBa Ha3bIBalOT MEXaHUYECKMMU? Ha30BUTE OCHOBHbIE MeXaHUYeCcKne CBOICTBa.

6. Kakue cBolicTBa Ha3bIBalOT XMMUYECKUMU? YTO TaKoe XMmmnyecKkaa akTUBHOCTb U XMMUYECcKas
CTOMKOCTb?

7. KaKkue cBOICTBa HA3bIBAKOT TEXHONOTMYECKMMN? TlepeuncanTe U3BECTHbIE BaM.

8. Y70 XxapaKTepusyloT IMTeNHbIe cBoMCcTBa? Ha30BUTE OCHOBHbIE U3 HUX.

9. Kakue CBOWMCTBA XapaKTepu3yoT NOHATUSA: 06pabaTbiBaeMOCTb AaB/IEHUEM,
obpabaTbiBaEMOCTb PE3aHMEM, CBAPMBAEMOCTb?

10. Ha30BWTe OCHOBHbIE rPyMMbl MaTePUAsOB U AalTe UM KPATKYIO XapaKTePUCTUKY

11. Ha Kakue Knaccbl U No Kaknum NpusHakam gensaTt MeTannbl?

12. KaKue meTansnbl Ha3blBalOT YePHbIe METaNNbI?

13. KaKue meTan/ibl OTHOCAT K LUBETHbIM? Ha30BMTe OCHOBHbIE rPynMbl LLBETHbIX METaN/10B.

14. Byem npemmyLLecTBa YepHbIX MeTaNNoB?

15. KaKoBbl OCTOMHCTBA LIBETHbIX MeTanioB?

16. KaKoBbl 4OCTOMHCTBA HEMETANI/IMYECKUX MaTepnanos? Iae Ux NnpumeHstoT?

17. Kakue maTtepwmanbl Ha3blBaloT nNaacTtmaccamn? Kak oHM nogpasgenstorca?

18. YTo Takoe KOMMNO3UTHble MaTepuanbl? KakoBbl UX NpenMyLLLeCTBa?

19. [Ons yero Heob6XxoAMMO UCCeA0BaTb CTPYKTYPY MaTeprnanos?

20. Kak nogpasgensaetca CTPYKTypa B 3aBMCMMOCTM OT pa3mepa ee 31eMeHTOB?

21. Y70 Ha3bIBAOT TOHKOM CTPYKTYpOM? Kak oHa usy4yaetcs?

22. Y70 Ha3bIBAOT MUKPOCTPYKTYPOIM? KaK oHa nsyyaetca? Jante xapakTepucTmky
MMKPOCKOMMYECKOMY METoAY UCCNea0BaHNA METAIOB.

23. Y70 Ha3bIBAlOT MaKPOCTPYKTYpoin? Kak oHa nsydaetca? OxapakTepusyinTe MakpocKonuyeckme
MeTo/bl aHaan3a MeTa/oB.

24. JlaiiTe XapaKTePUCTHKY JJICKTPOHHO-MUKPOCKOITMICCKUM METOaM HUCCIICIOBAHUS
METAJIJIOB.

25. JlaiiTe XapaKTepUCTHKY AUPPAKITHIOHHBIM METO/IaM HUCCIICIOBAaHHUS METAJLIOB.

vk wnN e

Tema 2. ATOMHO-KPHCTANINYECKOE CTPOCHHE METAJNIOB

YeM OTNIMYAIOTCA KPUCTANANYECKUE Tenla OT aMOpPHbIX Ten?
Kakue matepuasibl Ha3bIBAlOT KPUCTANIINYECKUMM?
Kakne matepuanbl Ha3blBatOT aMoOpPPHbIMU?
4. Yem obbAcHAETCA 3aKOHOMEPHOE YNopALOYEHHOE PACMOIOKEHME aTOMOB B
KpUCTananyeckom pelueTke?
5. KaKue T1nbl CBA3U CyLLECTBYIOT?

wnNe



6. Ha3o0BMTe OCHOBHble CBOMCTBA METaNN0B. Yem 06bACHAKOTCS 0cobble CBOICTBA METaNN0B?

7. Y70 Ha3bIBAOT KPUCTANINYECKON PeLLETKON?

8. Y70 Ha3bIBalOT gaNbHUM NOPALKOM B MaTepuane?

9. YTo0 TaKoe anemeHTapHas syerka? Kakumum napameTpamm oHa onucbiBaeTcs?

10. KaKue TUnbl KPUCTaNINYECKUX PELLETOK Bam M3BECTHbI? OXapaKkTepusyinTe umx.

11. Y710 Ha3bIBAKOT KOOPAMHALMOHHbBIM YACOM?

12. TMoueMmy KpUCTaNINYECKNE PeLETKN METa/I/IOB HAa3bIBAOT NIOTHOYNAKOBAHHbIMU?

13. Buem cywHOCTb noMmopdmama? Yto Takoe noimmopdpHoe npeBpalleHme?

14. Y7o TaKoe aHM30TpONMA? KakoBa NpUUNHA aHU30TPOMNUK?

15. MoyeMy MOHOKPUCTaN/bl ABAAIOTCA aHU30TPOMHbIMW MaTepuanammu?

16. Mouyemy NONMKPUCTANAMYECKME MATEPUANbl ABNAKOTCA KBAa3UM3OTPOMHbIMU?

17. Mouemy amopdHble Tena ABAAKTCA UCTUHHO M3OTPOMHbIMKU?

18. Y10 HasbiBalOT AedeKTaMM KPUCTANIMYECKOTO CTPOEHMUA?

19. KaK KnaccuduumpytoT HECOBEPLUEHCTBA KPUCTA/I/IMYECKOro CTPoeHunA?

20. OxapakTepusyiTte ToyeuHble AedeKTbl KPUCTAI/IMYECKOro CTPOEHMUA.

21. KaKylo po/ib UrpatoT ToueyHble AedeKTbl B KPUCTA/IMYECKUX maTepuanax?

22. KaKue HecoBepLIEeHCTBA KPUCTA/I/IMYECKOTO CTPOEHMA Ha3bIBAOT IMHENHBIMW U MOYEMY?
Kakue bbiBatoT guciokaumnmn?

23. KaKoBa poab ANCNOKALUM B KpUCTannax?

24. 470 Ha3bIBAlOT rPaHNLAMM 3ePEH, FPaHNLAMK cyb3epeH?

25. KaKylo po/ib UrpatoT rpaHuLbl 3epeH B KpucTaaiax?

Tema 3. Kpucraniusanus pacniaBoB

1.  OObsAcHUTE NPUHIWIHUAIBLHOE OTIMYME KPUBBIX OXJIXKACHUS NpPU 3aTBEPICBAHUU
KPUCTANINYECKUX U aMOP(HBIX MaTepHasoB.

2.  Kaxos ¢usnueckuii cmbicn Temneparypsl To?

3. MNouyemy /1A Hayana KPUCTaNIN3aLMN HEOBXOAMMO NEPEOXNAKAEHNE KUAKOTO MeTanna
HWXXe TemnepaTypbl paBHOBECUA?

4. Kakoii mpouecc Ha3pBalOT HepeoxjaxaeHueM? UYTo Ha3bIBAlOT CTENEHbIO

NepPeOXIaKIACHUS?
5.  KakoB MexaHM3M KpHcTauIM3aluu?
6.  Kak npoucxoAmuT pocT KpUCTanios?

7. Uem 3aBepIiaercs MpoIecc KpUCTaIn3auu?

8. Kak BimuseT CKOpPOCTh OXJIAXKACHHUS TPH KPUCTAUIM3AIMM HA  CTENEHBb
NepeoXIaKICHUS?

9. Kakumu ¢akropaMu OnpeaessieTcss BO3MOXKHAS CTENEHb MEePEOXIIAXICHUS JKUTKOTO
MeTasla HUKe TeMITepaTypbl KpUCTAILTA3aI[uu?

10. Kak MOHO noay4ymTb amopdHbIii meTann?

11. Yto MOXET MOCTY>KUTh 3apObILIEM NTPU HECAMOIPOU3BOIBLHON KPUCTAIITU3ALUU?

12. lMoyemy Npu OYEHb MaNOM M 0YeHb HONLLLON CTENEHN NEPEOXNAKAEHMA KPUCTaNAN3aUmA
nopasnserca?

13. Yto HasbiBaloT obnacTAMM BANNKHErO NopAAKa? KaKylo posib OHWM UrpatoT Npu
Kpuctanamsaumm?

14. Kak nponcxoamT roMmoreHHoe 3apoXaeHne? YTo MOXKET CNYKNUTb 3apoAbliemM npu
CaMOMpPOM3BOILHOM KpUCTaNIM3aLmmn?

15. Kakoii 3apofpiiI Ha3bIBalOT KpuTndeckuM? Kak MeHsieTcst ero pa3Mep ¢ yBeIMUYEeHUEM
CTEINEHU MePEOXITAKIACHUS?

16. Ha3zoBute napameTpsl KPUCTATITU3AIIH.

17. Kak BiuseT cTeneHb MNEPEOXJIAKICHHUS HAa YHUCIO LEHTPOB KPHUCTAUIM3ALMHU U
JMHENHYIO CKOPOCTh POCTA 3apO/BIIIEH.

18. Yem xapakTepusyeTca rereporeHHoe 3apoxaeHve? Mloyemy oHo sHepreTuyeckn bonee
BbIFOZHO, YeM rOMOreHHoe?



19. Kakylo ponb MrpatoT NpMmecH Npu Kpuctanansaumm?

20. Y70 HasbiBalOT MOogMPUUMPOBAHMEM MPU KPUCTANANZALMN?

21. Kakwue Mepbl MOKHO MPEJIOKUTD JJI TOTO, YTOOBI 00€CIIEUNTh MOJYICHHE MEIKOTO
3epHa MPU KpUCTAUIU3AIUU?

22.  Kakol KpucTana HasblBalOT AEHAPUTHBIM? Movemy Npu 3aTBEPAEBAHUM METANNA KPUCTANNbI
pacTyT B BUAe AeHAPUTOB?

23. Kakue kpuctananyeckume 30Hbl MOryT popMmnpoBaThbCa B CANTKE?

24. Tlouemy Ha MOBEPXHOCTH CIUTKA 00pa3yeTcsl 30Ha MEJIKUX PaBHOOCHBIX KPHUCTALIOB?

25. Yto Ha3BIBAIOT CTOJOYATHIMHA KPUCTAIIAMU?

26. 3ayem NpoBOAAT onepaLMmio NOACTYKMBaHMA MPU NONYYEHUN OTIMBOK?

27. Movemy matepuan ¢opmbl (M3N0KHULbI) BAUAET Ha BEANYMHY 3ePHA
3aKpUCTaNIN30BaBLIEroca metanna’?

28. YTo HasbIBaOT ycaaKoM? YTo Ha3bIBAKOT YCaAOYHOW paKoBUHOM? Moyemy oHa obpasyeTca?

Tema 4. [ledpopmanusi u HArpeB Ae(opMUPOBAHHBIX MATEPUAJIOB

B uem pasnnume mexay ynpyrom n nnactmyeckon gebopmaumen?
Y710 Ha3bIBAOT MNNOCKOCTAMM CKONbXKEHMA? YTO TaKoe rNaBHble NAOCKOCTU CKOJIbKEHUA?
KakoB mexaHM3M nnactuyeckon aepopmaymm?
B uem pasnmumne mexay CKONbKEHMEM U ABOMHUKOBAHMEM NPU NAACTUYECKOM
mauun?
KakoBa npuymMHa mexaHU4ecKkoro Haknena?
Kak nA0THOCTb ANCAOKALMIA BAUAET Ha NPOYHOCTHbIE CBOMCTBA?
Kak meHsAoTCA cBOMCTBA MeTaslia Npu XON0AHOM naacTmyeckon aepopmauymm?
Kak nsmeHseTca cTpoeHne meTanna npu naactuyeckoi gebopmaummn?
Y710 Takoe TeKcTypa aedopmaumnm?
0. Y70 Ha3bIBAOT BO3BPATOM MpU Harpese xon0a4HoAePOPMUPOBAHHOIO MeTanNa’?
1. Y70 Ha3bIBAlOT NOJIMIOHM3ALMEN NPU Harpese xonoaHo4ebOPMUPOBAHHOIO MeTanna’?
12.  Yt0 TaKkoe 3apoAbllLM PEKPUCTANIMUIALUN?
13. Yto Takoe TemnepaTypa PeKpPUCTanImM3aumm?
14. Kakue M3MeHeHUsn CTPYKTYpbl, Habntogaemon B ONTUYECKUIA MMKPOCKOM, MPOUCXOAAT Npw
nepBUYHON peKpUCTANIN3aLUNN?
15. KakoBa TemnepaTypa peKpUCTanm3aLmm YNCTbIX MeTaNN0B?
16. B uem pasHULA MeXAay NepPBUYHON U BTOPUYHOMN peKpuUcTanansaumm?
17. Buem oTanuyme cobupaTenbHoOM U BTOPUYHOM PEKPUCTANIN3ALUNNT
18. Kak meHAloTCA CBOMCTBA X0N04HOAePOPMUPOBAHHOIO MeTa1a NPU PEKPUCTANIU3ALUNN?
19. KakoBa posib PeKpMCTaNIM3aLLMOHHOIO OTKUra?
20. B uem pasznmume mexay X0N04HOM 1 ropaden naactuyeckon gebopmaumsamm?

nedo
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Tema 5. Mexannueckue cBOMCTBA

Yro Ha3pIBatOT NMPoYHOCTHIO? Kak onpenenstorcs NpOYHOCTHBIE XapaKTEPUCTUKU MaTepuasa’?
[aiiTe onpeneneHre OCHOBHBIM ITPOYHOCTHBIM XapaKTEPUCTUKAM.

Yto Ha3bIBAIOT IJIACTUYHOCTHIO? Kak onpeaesnstoTces MIacTHYeCKUe XapaKTEPUCTUKH MaTepuasa’?
[aiite onpeneneHne OCHOBHBIM IIJIACTUYECKUM XapAKTEPUCTUKAM.

Kakwue cBoiicTBa XapakTepu3yeT TBEpAOCTH?

HazoBuTe MeTozb! onpeaeneHus TBEPIOCTH.

YeM oTIMYarOTCS XPYIKOE U BSI3KOE pa3pylIeHUs?

Ha3oBute u oxapakTepu3ynTe BUABI U3JIOMOB.

Uro Takoe auHamMuueckue HcnbiTaHusA? Kakue XapakTepUCTHKH ONpeAesoTcs IMpu
JUHAMHUYECKUX UCTIBITAHUAX?

10. 3ayeM IPOBOJAT YCTAIOCTHBIC UCTIBITAHUS?

CoNoa~wNE
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Tema 6. @a3oBble M CTPYKTYPHble HpeBpalieHHuss B JABYXKOMIOHEHTHBIX
MeTAIHYEeCKHX CHCTeMAaX

Yro Takoe KOMIIOHEHT, (a3a, CIUIaB, CCTEMa CIIJIaBOB?

Cdopmynupyiite npasuino ['n66ca. [IpuBenure npuMepsl €ro UCIOIb30BaAHUS.

Jaiite onpeneneHue NOHATUIO AUarpaMma coctosgHus. Kakoe coctosiHue oHa OTpaxaer?

Tumsl pa3 B METAIUIMYECKUX CHCTEMAX.

Cdopmynupyiite npaBuio peruara (0Tpe3koB). [l 4ero oHO UCHOJIb3yeTCs?

CxeMaTu4HO H300pa3UTh OCHOBHBIC (a30BBIC JUArpaMMbl JIBOMHBIX CHCTEM U JaTh HUX
XapaKTEPUCTHKY.

Jatb xapakTepucTuky (a3 u 6e3BapuaHTHBIX IPEBPALICHUN CHCTEMBI.

CxeMaTu4HO U300pa3uTh KPUBYIO OXJIAKICHUS JTHOO0T0 CIIIaBa CUCTEMBI.

CxeMaTu4HO U300pa3uTh CTPYKTYPY JFOOOTO CIUIaBa CUCTEMBI ITPU KOMHATHOM TEMIIeparype.

. PaccuutaTh OTHOCUTEIBHOE KOJIUYECTBO CTPYKTYPHBIX COCTABJIAIOLIUX B CIUIABC U CXCMATHYHO

M300pa3uTh €ro CTPYKTYpy NP KOMHATHOM TeMIIEpaType.

Tema 7. KeJ1e30yriiepoaucrbie CIJIaBbI

[alTe xapaKTepucTMKy KOMNoHeHToB cuctemsbl Fe-C.

JanTte xapakTepucTnky peppura.

[ante xapaKTepucTnKy aycTeHuTa.

YTto Takoe rpadput?

YTo TaKoe LeMeHTUT?

Kakoe npeBpalLeHme npoucxogmt Ha amHum ES, GS, CD, ECF, PSK, HIB, PQ, AB, BC?

NoukwnNeE

8. HasoBMTE NMHUIO, MO KOTOPOWN BbIAENAETCA MNEPBUYHBIN LEMEHTUT, BTOPUYHDLIA LEMEHTUT,
TPETUYHBIN LEeMEHTUT, GEePPUT U3 ayCTEHUTA.

9. Ha30BUTE IMHUIO NEPUTEKTUYECKOTO, IBTEKTUYECKOTO, 3BTEKTOMAHOIO NPEBPALLEHWNIA.

10. HasosuTe AMHUN NOAMMOPDHBIX NPEBPALLEHMINA.

11. Has3oBuWTe KPUTUYECKME TOYUKM CTANN.

12. Kakow ¢peppuT Ha3bIBaIOT NEPECHILLEHHBIM U NOYeMy?

13. O6bAcHWUTE  CTPYKTYpPY  TEXHMYECKOro  ’Kesfesa,  A03BTEKTOMAHOW,  3BTEKTOMAHOMN,
333BTEKTOMAHOM CTaNN.

14. OnuwuTe obpasosaHue neaebyputa. Kakon neaebypuT HasbIBalOT NpeBPaLLEHHbIM?

15. O6bAcHWTE CTPYKTYpy 6€10ro [,03BTEKTUUECKOTO, IBTEKTUYECKOIO, 3a9BTEKTUYECKOTO YYTryHOB.

16. MNouemy 6enbli YyryH HEe UCNO/b3YIOT KaK KOHCTPYKLIMOHHbIM maTepuan?

17. OnuwwnTe 06pa3oBaHMe ayCTEHUTO-TPAdUTOBON KONIOHUM B CEPbLIX YyTyHaX.

18. Kakue cnnaBbl UMEIT CTPYKTYpPY, coCToALyto U3 depputa 1 nepamta? Kakne pasHOBUMAHOCTM
TaKWX CTPYKTYpP Bbl 3HaeTe?

19. Kakue cnnasbl UMEIOT CTPYKTYPY, COCTOALLYIO U3 NepanTa? PasHOBMAHOCTU NepauTa.

20. B KaKkux cnnaBax B CTPYKType HabatoaeTca BTOPUYHBIA LEMEHTUT?

21. Kakue cnniaBbl MMeEOT CTPYKTypy, cocToAlyto u3 depputa UM uemeHTUTa? Kakue
pPa3sHOBMAHOCTM TaKUX CTPYKTYp Bbl 3HaeTe?

22. Kakue CTpyKTypbl Ha3blBalOT BUAMAHLLTETTOBbIMMU?

23. Kakue cnnaBbl MMEIOT CTPYKTYPY, COCTOALLYIO M3 deppuTa u rpaduta? PasHOBUOHOCTM TaKUX
CTPYKTYp?

24. Kakasa ¢opma rpaduta B MeHbLLEN CTENEHN 0CNabaseT MeTaIMYECKyHo OCHOBY YyryHa?

25. Kakue cnnaBbl UMEIOT CTPYKTYPY, COCTOALLYO U3 nepauta u rpadputa? PasHOBUAHOCTU TaKMUX
CTPYKTYp?

26. KaKoil cnnaB Ha3biBAlOT CEPbIM YYyryHOM Ha ¢&eppuTo-NnepamTtHOM ocHoBe? KaK B Hem
NPOWCXOAMT 3BTEKTOMAHOE NpeBpaLleHme?
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10.
11.
12.

18.

21.
22.

27. YKaxuTe CTPYKTYPHbIM NPU3HaK cTann, 6enoro YyryHa, ceporo 4yyryHa.

Tema 8. KnaccnoumKkauma, MapKMpoBKa U NpUMEHEHUE XKee30yr1epoancTbIX Cn/1aBoBs.

Mo KaKMM NpU3HaKamM KNacCUPUUMPYLOT cepble YyryHbl.

MapKU1poBKa U NPUMEHeHMEe Ceporo (MMTEMHOro) YyryHa.

MapKMpoBKa U NPUMEHEHNE BbICOKOMPOYHOTO YyryHa.

MapKMpOBKa U NPUMEHEHME KOBKOTO YyryHa.

KaKol 4yryH Ha3blBalOT aHTUPPUKLMOHHBIM? KaKoBbl ero CBOMCTBA?

KaKolt 4yryH HasblBaloT oTbeneHHbiM? KakoBbl yC10BMSA GOPMUPOBAHNA €ro CTPYKTYPbI?
BavsAHMeE yrnepoaa v NOCTOAHHbBIX NPUMECei Ha CBOMCTBA CTanM.

Mo Kaknm npusHakam KnaccuouumpytoT ctanm?

MapKMUpOoBKa U NPUMEHEHUE Yr1epoancTol cTanmn 06bIKHOBEHHOIO KayecTBa.

. MapKu1poBKa 1 NpUMEHEHNE KayeCTBEHHOMN KOHCTPYKLUMOHHOM YrNepoamCcTon cTanu.
. MapKu1poBKa 1 NpUMeHeHNe MHCTPYMEHTA/IbHOM YrNepoanCTO CTanu.

12.
13.
14.

MapKnpoBKa 1 npumeHeHue ctanu gna GacoHHOro nTbA.

MapKnpoBKa 1 NnpumMmeHeHne aBTOMaTHOM CTanu.

Pacwundpyiite n gaiite xapakTepucTnky cnaasy caeayowmx mapok: Ct Okn, Ct 3cn, Ct 5nc, 10Kkn, 35, 55,
80, 25/1, A12, A20, Y7A, ¥12, CY 10, CY25, CH 30, BY 40, BY 60, K4 35-12, K4 60-3.

Tema 9. ®opmupoBanue HepaBHOBECHBIX CTPYKTYP

Kak nponcxoaut npesBpaLLeHma nepanTa B ayCTEHUT?
Y710 TaKoe dpasoBan nepeKkpucTaninsaums?
Y710 TaKoe HacneacTBEHHOeE 3epHOo? [leiicTBMTEIbHOE 3ePHO?
Kak BnunseT pocT 3epHa Ha CBOWCTBA CTanun?
5. Yto coboin npepctaBnfeT Auarpamma  M30TEPMUMYECKOro pacnafa MnepeoxnarKAeHHOoro
aycTeHuTa? Kakyto 3aBMCMMOCTb OHa NOKa3blBaeT?
6. Kakoll ayCTeHUT Ha3blBalOT NEPEOXNAKAEHHbBIM?
7. Kak MeHseTcs ycTOMYMBOCTb MEPEeOoXNaXKAEHHOIO aycTeHUTa NPU NOHUMKEHMM TemnepaTypbl
npespaleHma?
8. OT yero 3aBUCUT  XapaKTep  CTPYKTypbl MNpM  M30TEPMUYECKOM  MpeBpPaLLEHUN
NnepeoxaXKAeHHOro aycTeHnTa?
9. HasoBuTe TemnepaTypHble 061acTU NpeBpaLLEHNA NEPEOXNAKAEHHOIO ayCTeHMUTA.
Mpn Kakom npeBpaLLeHnn ectb n auddysma Kenesa, n auddysma yrnepoaa?
Mpu KakoM NpeBpaLLEHMM NoAaBeHa TONbKO Anddy3ns Kenesa?
Mpu Kakom npeBpaleHnn nogasneHa guooysuns xenesa un yrnepoga? Kakoe npespalleHuin asnseTcs
6e3a1dPy3NOHHbIM?
13. KakoB MexaHW3M Nep/IMTHOrO NpeBpaLLeHNA?
14. Y10 npeactaBadeTr coboil nNpoAykTbl  AndOY3MOHHOrO npeBpalleHMA aycTeHWUTa B
yrnepoamncToi ctann? Yto Takoe MeXnnacTMHOYHOE paccTosHue?
15. Y70 06LLEr0 MMEIOT CTPYKTYPbI NEPAUT, COPOUT U TPOOCTUT? YTO UX OTAMYAET ApYr OT Apyra?
16. KakoB mexaHM3M M 0COBEHHOCTU MAPTEHCUTHOIO NpeBpaLLeHnn?
17. Yto npepcraBnaetr coboi npoaykTtbl 6e3auddy3MOHHOrO NpeBpaLLeHns aycTeHuTa B
yrnepogucToi ctanmn?
YT0 npeactaBnfeT cobot MapTeHCUT B YI1epoauncToin ctanmn?
19. Y70 Ha3bIBAOT KPUTUYECKON CKOPOCTbIO 3aKaTKN?
20. Kak comepskaHue yrnepoa BAUAET Ha CBOMCTBA CTaNM MPU 3aKaIKe Ha MapTEHCUT?
KaKoW ayCcTeHMT Ha3bIBAOT OCTAaTOYHbIM?
KaKkoe n3 npeBpalLeHnit Ha3bIBalOT NPOMENKYTOUYHbIM?
23. KaKoB mexaHu3m 6eMHMUTHOro npeBpaLLeHns?

PwnNPE



25.

N

o

10.

11.

12.

24. KaKue CcTpyKTypbl ob6pasylotca npu 6eMHUTHOM npeBpaweHun? Yem OHM pasamnyatotca?
KakoBbl nx ceoicrea?
KaK nervpytowme snemeHTbl BAUAIOT Ha YCTOMUYMBOCTb NEPEOXIANKAEHHOIO ayCTEHUTA?

26. Yt0 cobOI NpencTaBaAOT TEPMOKUHETUYECKME ANArpamMbl.

27. Kak MOXHO MCNoab30BaTb AMarpaMmbl pacnaga NepeoxnarKAeHHOro aycTeHnTa’?

Tema 10. OcHOBbI Tepmuueckoii 06paboTku

JlaTb XapakTepUCTUKY KPUTUUECKUX TOUYEK CTAIIH.

JlaTb ompenenenue MOHATHSA TepMUIEcKas 00paboTKa. YKa3arh ee poJb.

Pacckazarp o knaccudukanuu W BHAax TepmMuueckod oOpabotku. IlpuBectu o00O1iryIO
XapaKTEPUCTHKY TEXHOJIOTHUECKUX MPOIIECCOB TEPMUUECKON 00PaOOTKU CTAJIH.

OOBSICHUTD, IO KAKOMY MPU3HAKY OTXKUT mofpasaensercs Ha oxkur [ u Il poza.

Hatp knaccudukanuio BugoB orxura [ pona. OOBSICHUTE 1elb, HA3HAYCHUE U PEKUMBI KaXKIOTO
BU/JIA.

Jatb kinaccudukanuio BunoB oTxura Il poga. OObSICHUTD 11€71b, HA3HAYCHHUE U PEKUMBI KaXKI0TO
BU/JIA.

Jatp ompeneneHue TepMUYecKOoW 00pabOTKH, HaszbiBaeMoi 3akanka. OOBSCHUTH BBIOOD
TEMIIEPATypbl HArpeBa MoJ 3aKajlKy JUlsl pa3HbIX IPYII CTaleH.

OOBSICHUTD, KaK BBIOMPACTCS OXJIAXKAAIOIIAs Cpela IPU OCYIIECTBICHUH 3aKaKH.

Jlatb onpeneneHne KpUTHUECKON CKOPOCTH 3aKaJIKH, 3aKaJIMBAEMOCTH U MPOKAINBAEMOCTH.
[TpuBectu XapaKTePUCTUKY BBICOKOTEMITIEPATYpHOI u HU3KOTEMIIepaTypHOI
TEPMOMEXaHUUECKON 00paboTKU. YKa3aThb NPEUMYILIECTBA M HEIOCTATKH KaXJIO0ro BUAA U
o0yacTu MPUMEHEHHS.

Jate 00uIyr0 XapaKTepHUCTHKY MPOILECCOB XUMHKO-TEPMHUYECKOM OOpabOTKHU: IIEMEHTAIIHH,
A30THUPOBAHUSA U HUTPOLIEMEHTALNH.

OOBSICHUTH Ha3HAYEHMSI U CYIIHOCTh TU((Y3MOHHOTO HACBILIECHUS.

Tema 11. Knaccudukauus, MapKUpPOBKAa, CBOICTBA U NMPUMEHEHHe JIETHPOBAHHBIX
cTajen

1. [aTb onpegeneHne NOHATUAM NerMpoBaHHaA CTalib, }'IeFMpyIOUJ,Mﬁ I1EMEHT.

2. Knaccudumkaums nerMpoBaHHbIX CTanei no XMMWUYECKOMYy COCTaBy, MO HasHayeHuto, No
KauvecTay.

3. Kak pacnpegenatoTca nermpytowme s1emMeHTbl B CTaNAX?

4. Kak nervpytowme affemeHTbl BAKAIOT HAa NOAMMOPIU3IM Kenesa?

5. Kak nervpytoLime snemeHTbl BAUAIOT HA YCTOMUYMBOCTb NEPEOXANKAEHHOIO ayCTEHUTA.

6. Knaccndukauma nerMpoBaHHbIX CTaseld MO  CTPYKType B PaBHOBECHOM COCTOAHWUM
(OTOKKEHHOM COCTOAHUM).

7. Knaccndukauma nernmpoBaHHbIX CTafiel Mo CTPYKType B HEPaBHOBECHOM COCTOAHWUM
(HOpMann3oBaHHOM COCTOSIHUM).

8. Kak B MapKMpPOBKe NernpoBaHHbIX CTajsell YKa3blBAaeTCA: COAEPKaHWe yrnepona, BuUp,

NErvpyloLLero 31eMeHTa U ero CoAep’kaHue, KayecTBo. YMeTb paclinmdpoBaTb MapKy CTanu, yKasas:
CoAep!KaHue yriepoaa; Bua, NernpytoLLero 3AemeHTa U ero cogepikaHue; KnaccudmKaumio No KayecTsy;
Ha3Ha4yeHue, 061acTb NPUMEHEHNA, NPUMEPHbIE CBOICTBA.

9. B yem 0COBEeHHOCTM MUKPOIErMpoBaHNA CTaau.

10. TpWHUMNbI NErMPOBaHMUA KOHCTPYKUMOHHbIX CTanei.

11. OcHOBHbIe rpynnbl KOHCTPYKLMOHHbIX CTaNEN.

12. Ponb yrnepoaa, NpUHUMNbI N€rMPOBaHMA U MapKMPOBKa CTPOUTE/IbHbIX CTaNeM.

13. KaKue MaluMHOCTPOUTE/IbHbIE CTa/IN HA3bIBAIOT yAydLIAeMbIMU M NoYemy? 3aKOHOMEPHOCTH
WX NerMpoBaHua 1 Tepmudeckoi obpaboTtku. Mpueegute NPUMEPbI MapOK CTaaM.

14. Crtanu gns uemeHTaLmu1, HATPOLEeMEHTaUUN U a30TUPOBAHMA.
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15. KakoBa ponb yrnepoga WM NernpyroLmnx 31eMeEHTOB B LUAPUKOMOALWMMHUKOBLIX CTaNAX?
OcobeHHocTM TpeboBaHM K 3TUM CTaNAM U UX Tepmuyeckaa obpaboTKa. lNpusectn npumepbl MapokK
cTanen.

16. KakoBa posb yrnepoga v Nerupylowmx 31eMEHTOB B PECCOPHO-MPYKUHHBIX CTanAx?
OcobeHHOCTN TpeboBaHUA K 3TUM CTanAM U UX TepMmuyeckasa obpaboTka. MpueecTn npumepbl MApPOK
cTanei.

17. O6BACHUTb OCHOBHbIE MPUHLMMbI CO343aHMA BbICOKOMPOYHbIX CTanem

18. Cranu 1 cnnasebl 4NA PEXKYLWNX MHCTPYMEHTOB.

19. bBbiCcTpopexyLme cTanu.

20. LWramnosble cTanu.

21. Basnkosble cTanu.

22.  Cranu gna meputenbHOro MHCTPYMeEHTa.

Tema 12, 13. MapkupoBKa, CBOMCTBa M NPMMEHEHUNe CNNABOB LBeTHbIX meTannoB. Hemetannnueckue
martepuansbl

OCHOBHble CNNaBbl Ha OCHOBE Mean (BPOH3bI M NaTyHM), UX MapPKMPOBKa U NPUMEHEHNE.

OCHOBHble Cn/iaBbl Ha OCHOBE anlOMUHUA (aepopmupyemble, TEPMUYECKM HeymnpoyHAemble W
yNpoYHAEMbIe), UX MAaPKMPOBKA N NPUMEHEHMUE.

CBOICTBa M NPUMEHEHME CMNIaBOB Ha OCHOBE TUTaHa.

KaKkne cnnasbl HasbiBaloT 6a66MTamm? KakoBbl NPUHUMMBLI MX CO3A4aHuA. MNpuBeanTe NpUMMeEpPbl TaKUX
CNNaBoB.

KaKkne maTepurasbl Has3biBalOT NOPOLIKOBbIE MaTepuanbl? Kak ux noaydator ?

Knaccndukaumsa, cBOMCTBa U NPUMEHEHNE KOMMO3ULMOHHbIX MaTepUanos.

Knaccudukaumsa, cBoCTBa M NPUMEHEHNE OCHOBHbIX FPYNM HEMETAIZIMYECKUX MaTepUaos.

6.2 BHeayaAUTOpPHaA camoCcToATeNbHaA paboTta 06y4atoLmMXca OCyLLECTBAAETCA B BUAE U3yYeHUA
iMTepaTypbl MO COOTBETCTBYIOLLIEMY pa3Aeny C NpopaboTKon maTepuana no TeMaM JUCIIUILINHEI



IIpunoxenne 2

7 OueHoYHbIE CPeCTBA /ISl POBeIeHH s POMEKYTOYHOM aTTeCTALMHU

a) [lnanupyembie pe3yabTaThl 00y4eHHUSs] H OLIEHOYHbIE CPEJACTBA /1JIsl IPOBeAeHU

HpOMe)RyTO‘lHOﬁ aTTeCrTanum:

CTpyKTypHBIii [Inanupyemble

JJIEMEHT pe3ysibTaThl 00y4YeHUs

O1neHOYHBIC CPEACTBA

OIIK-1 Cnocoben pemars 3amadyd  TPOPECCHOHATBHON ACATEIBHOCTH, TPUMEHSS METObI
MOJICTTMPOBAHUS, MATEMAaTHIECKOTO aHann3a. EcTecTBeHHOHAy4YHBIE U 0OIEHH)KCHEPHBIC 3HAHUS

OIIK-1.1 | Mcnomb3yer
€CTECTBCHHOHAYYHbBIC
3aKOHBI W TPUHITUITBI
npu pelIeHun
MPAKTUYECKHX 3a/1a4

IIpumepHbIii NepeYeHb TeOPEeTHYECKUX BONPOCOB IS
NMOATOTOBKH K 3a4eTy:

1. CTpyKTypa M CBOWCTBa MaTepuasioB. AMopdHOE H
KPUCTAJUINYECKOE COCTOSIHIE MaTepHara.

2. MeTo/1p1 U3y4eHUs CTPYKTYPBI MaTepUAIOB.

3. Kpucrannumueckass  pemerka.  OCHOBHBIE — THIIbI
PEIIETOK METAIJIOB.

4. [Momumopdusm. [Momumopdublie mpeBpaieHus.

5. JedexThl KpUCTaIINYeCKOr0 CTPOCHUS.

6. AHH30TpOnUS.

7. DHepreTuvecKe ycloBUsl KpUCTaUTH3alui. BrnusHue
CKOPOCTH OXJIAXKJICHHUS Ha KPUCTAJUIA3ALIHUIO.

8. Mexanusm KPUCTAIUTH3AIIH. [TapameTpsl
KPUCTAJUIN3AIUH.

9. I'omorenHoe  (camMoNpoM3BOJLHOE)  OOpa30BaHHE

LIEHTPOB KpUCTaUIA3auuu. KpuTuyeckuii 3apoblL.

10. T'ereporenHoe (HecaMONpPOU3BOJIIBHOE) OOpa3oOBaHHE
[EHTPOB KpUCTAIUTM3aIKi. MoaudunupoBaHue.

11.  JlenapuTHas KpUCTAJUTH3AIIHS.

12.  Kpucrammndeckne 30HbBI CIUTKA. Y CajIKa.

13. Buns! nukBamu.

14. Buasl pedopmanuu. MexaHM3M — IJIaCTUYECKOU
nedopmaruu.

15. Hakmen npu mmactuyeckoit paedopmaruu. Poib
JMCIIOKALUI B YIIPOYHEHHH.

16. Paspymenue MeTaios.

17.  Mexanuueckue cBoicTBa MeTauioB. KoHCTpyKTHUBHAs
MPOYHOCTb.

18. MexaHnueckue XapaKTepUCTUKHU, OIpeJeNIseMble MpH
WCTIBITAHUN Ha PAaCTSHKCHUE.

19. TBepaocTh 1 cIOCOOBI €€ ONpeeeHHS.

20. MexaHnYecKHe XapaKTEePUCTHKH, OTpeaesieMble TPU
JTMHAMUYECKUX UCTIBITAHUAX (ynapnas BSI3KOCTb,
TEMIIepaTypa XJIaJIHOIOMKOCTH).

21. OcHOBHbIE TOHATUS TEOPHUHM CIUIABOB: KOMIIOHEHT,
cruiaB, cuctema, ¢gasza. [IpaBuio ¢asz (mpasumno ['ud6ca).

22.  Tunsl TBepAbIX (pa3 B METANIMYECKUX CUCTEMAX.

23. TlpaBuio peryara (mpaBUjIO OTPE3KOB).

24.  OcHOBHbIE TUIIBI ABOMHBIX quarpamm. GopmupoBaHue
CTPYKTYPHI IBOMHBIX CIJIABOB.

25. DBrekTHueckoe mpeBpaiieHue. llepurekruyeckoe
npeBpaiieHe. IBTEKTOUTHOE TPEBPAIICHHUE.

26. XapakTepHCTHUKa U BHJ MOJHOW (ha30BON JuarpamMMbl
Fe-C.

27. XapakTepHCTHKa KOMIIOHEHTOB M (a3 cuctemsl Fe — C.




28. IlpeBparienust u GOPMHUPOBAHUE CTPYKTYPHI B CTANIAX
(6enbIX UyryHax, CephIX YyT'yHax ) B PABHOBECHOM COCTOSTHUU

IIpumepHBbIii IEpeYeHb TEOPEeTHYECKUX BONIPOCOB K

JIK3aMeHy:

1. CBsA3b MEXIy CTPYKTYpPOM M CBONCTBaMHU CEPBIX
YYT'YHOB.

2. Knaccudukanus, mapkupoBka MU MpPUMEHEHHE

CepbIX YYTYHOB (JIUTEHHBIN, BBICOKONPOUYHBIN, KOBKHUU,
oTOeNIeHHBIN, aHTH(PUKITHOHHBIH ).

3. Biasiaue yriepona ¥ IOCTOSIHHBIX IIPUMECEW Ha
CBOMCTBA CTaJH.
4. Knaccudukanusi, MapkupoBKka U MNpPHUMEHEHHE

YIJIEPOAUCTBIX  cTaie  (OOBIKHOBEHHOTO  KadecTBa,
KaueCTBEHHOW KOHCTPYKIIMOHHOW, MHCTPYMEHTAJILHOM ).

5. [IpeBpaiieHus npu HarpeBe CTalu.
6. PocT 3epHa aycreHuTa npu Harpese.
7. N3orepmuueckuil  pacnan  MepeoOXIaKICHHOTO

aycreHuta.  M3orepmuueckue — auarpaMmbl  pacmnaza
MEePEOXJIAXKACHHOTO ayCTEHUTA.

8. [IpeBpaieHuss npu HENPEpHIBHOM OXJIAXKIAECHUU
CTaJIN. TepMoknHETHYECKME ~ OuarpamMMmbl  pacnaga
MIEPEOXJIAXKACHHOT O ayCTEHUTA.

9. Bnusiane JIETUPYIOLINX JJIEMEHTOB Ha
YCTOMYMBOCTh W KHHETHKY pacnapa IepeoxJIaKIeHHOIO
ayCTEHUTA.

10. [IpeBpamenuss npu HarpeBe (MpuU  OTIIYCKE)
3aKaJICHHOM CTaJIU.

11. Knaccudpukanus, mapkupoBka M INpPUMEHEHHE

KOHCTPYKIMOHHBIX JIETUPOBAHHBIX CTalel (CTpOUTENbHAs,
MAIIMHOCTPOUTENbHASA I XOJIOAHOM  IITaMIIOBKH,
ylly4iiaemas, peccopHO-TIPYKUHHA,
APUKOMOAIIAITHUKOBAsA, cTanu s 3akanku TBY, cramm
g XTO).

12. OcHoOBHBIE MOHSTUSA 151 KJIaccupukaius
TEPMUYECKON 00pabOTKH.

13. OTxur cranu.

14. 3akaJika CTaiH.

15. Otnyck cranu. CrapeHue.

16. XUMHUKO-TepMuYeckas 00padoTka.

17. Tepmo-mexannueckas 0OpaboTKa CTalu.

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

19. CmiaBbl Ha OCHOBE AJTFOMUHUS.

20. CrmutaBel Ha OCHOBE TUTaHa. baOOUTEHI.

21. [TopomikoBble, KOMIO3UIIMOHHBIE, aMOpQHBIC
MaTepHAIBL.

22. CpoiicTBa ¥ TNpPUMEHEHHE OCHOBHBIX TPYII

HEMCTAJUIMYCCKUX MaTCPHaAIOB.

OIlK-1.2

Pemaer crangapTHbIe
npodeccruoHaIbHbIE
3aauu C
IPUMEHEHHEM
00IIENHKEHEPHBIX
3HAHUU

IIpumepHble NpakTHYECKHUE 32IaHUS JIS 3a4eTa

1. KaxoBbl pa3Mepbl CTPYKTYpHBIX 3JI€MEHTOB, KOTOpbIE
MOXKHO YBHJETh (pa3pelinTh) € IMOMOUIbI0 ONTHYECKOIO
(cBeroBoro) Mukpockoma? Kak  BeIOpaTh  MOJIE3HOE
yBenuueHue Mukpockomna? KakoBa OCHOBHas OCOOCHHOCTB
IPUTOTOBJICHUsI ~ O0BEKTa  JUII  MHUKPOCKOMMYECKOIrO




HCCIIEIOBaHUSA?

2.  OObpscHUTB, 3aueM  HEOOXOOMMO  HCCIEA0BATh
MakpocTpykTypy? Kakumu MeTonamu 3TO MOXKHO CIENaTh?
YTo MOXKET CIy HUTh 00BEKTOM MaKpoaHaau3a?

3. Kakum  MeTrogoM  MOXHO  YCTAaHOBUTH  THUI
KPUCTAJUIMYECKON peIIeTKH MeTaula U ee IapamMeTpbl?
Kakue tunsl pemerok BcTpedaroTcst y MetaiioB? Ilouemy
OHU Ha3bIBAIOTCS IJIOTHOYIIAKOBAHHBIMU?

4. llpuBenute mnpuMep BIMSIHMUS TUNA CBA3M (TUIA
KPHUCTAJUINYECKOH pEIIeTKH) Ha CBOMCTBA MaTepHualla.

5. Ilouemy cBoiicTBa KpHCTaJUIMYECKOTO MaTepuana,
M3MEPEHHBIE B pa3HbIX HAllPaBJIEHUSX, MOTYT OTiIH4YaThes? B
KaKHX MaTepuaiax 3TO SBJICHHE HE HAONI0aeTCs U moyemy?
6. Iloyemy mpu XOJOIHOHM IIACTHYECKON nedopmaiuu
(IWTaMIOBKE WM BBITSDKKE) MOTYT 00pa3oBaThCsi (DECTOHBI
o KpoMKe (Kparo) uzaenus?

7. OOBSACHUTH, YEM paA3IUYAIOTCA 0-)KEJIE30, Y-KEIEe30 U
d-xene3o?

8. Ilouemy mnpu XOJOJHOHM IUIACTMYECKOW Jeopmanuu
BO3pacTalOT MPOYHOCTHbIE Xapakrepuctuku? Kak »3T0
sBJICHHE Has3biBaeTcs? B kakux ciyyasx 53TO sBJICHHE
HEXeJaTeJIbHO?

9. UYro O3HAuarT TEPMUHBI nepopMalmoHHOe
YIIPOYHEHUE, 36PHOTPAaHUYHOE YIIPOUHEHUE, TUCIIEPCUOHHOE
yIIPOYHEHHUE, TBEPIOPACTBOPHOE YIPOUHEHHE?

10. Tlosicauth Tpaduuecku (HU3HYECKUI CMBICT TOHSATHS
«paBHOBECHasl TeMIlepaTypa KpUCTATU3AIUH (TUIABICHUSA )».
Kakoe ycrnoBue HE0OXOAMMO BBITIOJIHUTH, YTOOBI HaydajCs
IIpoLecC KpUCTAJUIA3an?

11. OOBAcCHHTH, B YE€M OTJIMYHME KPHUBBIX OXJIKICHUS
KpUCTAUINYECKUX M aMOp(HBIX Ten? MOKHO JU HOJTY4YHUTh
amMop(HBIN MeTa (METaJUIMYECKOE CTEKIIO0)?

12. Tlouemy 3epHa 3aKpHUCTAJUIN30BABILIErOCs
METAIJIMYECKOI0 Marepuajia He HUMEIT T'€OMEeTpUYECKU
MIPaBUIBHON (OPMBI?

13. Kakyro menp mpecieayroT TNpU BBEIESHHUH B PACIUIaB
(xkuakuii Metayu) mogudukatopoB? IlpuBectn mpuMepb
NecTBUS MOAU(PUKATOPOB.

14. OOBICHUTS, B KaKoi OTJIUBKE 3€pHO
3aKpUCTAJUIN30BABIIErOCs MeTalia Oyzaer Oousblie: mpu
pa3nMBKE KUAKOTO MeTalja B IMecyaHylo (opMmy wid B
METaJUIMYECKYI0?

15. OOBSICHUTH, K YEMY MOXET MPUBECTU IEPErpeB
pacriiaBa mpej pa3iuBKOM ero B popMbl (M3710KHULBL)?

16. OOBsICHUTh, 3aueM  TPOBOJAT  ONEPAIHIO
MOJICTY)KMBAaHUS TpU TOdydeHUH oOTimBOK? Kak ee
OCYIIIECTBUTH

17. OOBsCHUTD, TpPH KakoH JedopMaluud MOXKHO
HeoOpaTMMO H3MEHHUTHh (QopMy, pa3Mepbl U CBOWCTBa
MaTepHuaa — ynpyroi MiM njiacTu4ecKoi?

18. OOBSICHUTD TMOHSATHE TEOpeTUYecKass MPOYHOCTh
Kpuctaia. Kak oHa u3MeHseTcs Mpu U3MEHEHUH TUIOTHOCTH
UCJTIOKALA?

19. OOBSACHHUTD, YTO IPOUCXOUT NPU (POPMHUPOBAHUU




TEKCTYpbI B 1Ie)OPMUPOBAHHOM MaTepuae?

20. 3adeMm TpeOyeTcst BOCCTaHABIMBATH MJIACTHYHOCTh
XOJIOMHOe(DOPMHUPOBAHHOTO  JHUCTa  (KaTUOpOBaHHOU
3aroTOBKH, BOJIOUEHOM MpoBoJIokH)? Kakoit 00paboTkoit 3TO
MO>KHO cJienaThb?

21. OOBsICHUTh,  KAaKO€  CBOKMCTBO  MaTepuala
XapakTepu3yeT TBepAocTh. Ha ueM OCHOBBIBAaIOTCS METOABI
u3Mepenus Teepaoctu? B uem ux ornuuue?

22. Kak npoBozdT ucnslTaHue Ha yAapHYIO BSI3KOCTh?
Kakosa ero nenn?

23. C Kakoil TeNbl0 TPOBOAAT  YCTAIOCTHBIE
WCIIBITaHUA?

24, Ha nmpumepe IBYXKOMIIOHEHTHOH CHCTEMBI
MOKa3aTh, Kakyld HH(QOpPMALMIO MOXXHO  IOJYYHTb,
I0JIb3YSCh IIPABUIIOM phluara (IIpaBUJIOM OTPE3KOB).

25. CxemMaT4HO H300pa3UTh aUarpamMmy JABOMHOMN
CUCTEMBl C OTCYTCTBUEM pacTBOPUMOCTU (C TOJHOMN
pacTBOPUMOCTBIO, C OrPAaHUYEHHOW PaCTBOPUMOCTHIO)
KOMIIOHEHTOB B TBEPJIOM COCTOSIHMH, J1aTh XapaKTEPUCTUKY
TOYEK, JHUHWHA Juarpammbl, ¢a3 u Oe3BapUAHTHBIX
MIPEBPALICHUI CUCTEMBI.

26. Paccunratp OTHOCHUTEIIbHOE KOJIMYECTBO
CTPYKTYpPHBIX COCTABJIIOIIMX CIUIaBa HIpPU KOMHATHOMN
TEMIEpaType U CXeMaTUYHO M300pa3uTh CTPYKTYpY CILIaBa
JIBOMHOM CUCTEMBI C OTCYTCTBHEM PACTBOPUMOCTH (C MOTHOM
pPacTBOPUMOCTBIO, C OrPAaHUYCHHOHW PaCTBOPUMOCTHIO)
KOMITOHEHTOB B TBEPJIOM COCTOSIHUU.

217. Onumure obpazoBanue seaedypura. B kakux
CIUIaBax OH 00pa3yercs, KaKOBBI YCIOBHS €T0 00pa30BaHMUs?
Kakoit neneOyput Ha3pIBaloOT npeBpanieHHbIM? CXxeMaTHYHO
M300pa3uTh CTPYKTYpy Jenedypura Hpu KOMHATHOU
TeMIeparype.

28. Onummre oOpa3oBanue mnepnura.  KakoBbl
ycI0BHsA 00pa30BaHUs U XapaKTEPUCTUKU ITOH CTPYKTYphI?
CxemaTnuHO  M300pa3suTh  CTPYKTYpy IHepiauTa IpHU
KOMHATHOW Temmeparype. KakoBbl pPa3HOBHIHOCTH 3TOU
CTPYKTYpHbI?

29. N3o0pa3zuth auarpaMMy COCTOSIHHSI KEJI€30 —
KapOuj okenesa, ykazaTh (a3pl BO Bcex 001acTsax
qUarpamMMmbl, PacCMOTpPETh MpEBpalleHHs] B  CIUIABe,
conepxkariem 0,01 (0,2; 0,45; 0,8;1,0; 2,5; 4,3; 4,7) % C. Kax
TaKOW CIUIaB Has3piBaeTcs? PaccunTarh OTHOCUTENBHOE
KOJIMYECTBO CTPYKTYPHBIX COCTABJISIOIIMX B 3TOM CIIJIaBe U
CXEMaTU4YHO H300pa3uTh €ro CTPYKTYpy INpU KOMHATHOMN
TEMIEPATYpE.

30. OOBsSCHUTH, YeM auarpamMma xeie3o — rpadur
OTJIIMYAETCs OT IMarpamMMsbl kKele30 — eMeHTHUT. M300pa3uth
CXEMaTUYHO CTPYKTYphl ~CEpbIX YYr'yHOB C pa3HOH
METaJUIMYECKOU OCHOBOM (peppuTHOH,
(beppUTHO-TIEPJIUTHOM, TMEPIUTHOM) U C pa3HOM (opmoit
rpadUTOBBIX BKJIIOYEHUH (IUIACTUHYATOM, IIAPOBUIHOMN).
OOBACHUTH, KaK MPOMCXOAUT MPOIECC TpapUTHU3ANNH U
(hopMHUpPOBaHUS CTPYKTYPBI B 3THX CILJIaBaXx.




IIpumepHbIe NpaKTHYECKHE 3adaHUs I IK3aMeHa:

1. N3o0pasuth TONHYIO AUarpaMMy COCTOSTHUS
KElIe30 —  YrIepoJ, ykaszarh ¢a3el BO BCeX 00IacTsx
JMarpaMMbl, pACCMOTPETh MPEBPAIICHUS B CIUIABE CHCTEMBI
xenme3o — kapbupg xkenesza, comepxkamem 0,01 (0,2; 0,45;
0,8;1,0; 2,5; 4,3; 4,7) % C. Kak Takoil crjiaB Ha3bIBaeTCs?
Paccuntath OTHOCHUTENBHOE KOJMYECTBO CTPYKTYPHBIX
COCTABIISIIONIMX B 3TOM CIUIaBE M CXEMaTHYHO H300pa3uTh
€ro CTPYKTYpy IPU KOMHATHOM TeMIieparype.

2. N300pa3uTh MONHYH JuMarpaMMmy COCTOSIHUS
Kelle3o —  yriiepoja, ykasaTh ¢a3bl BO BCEX 00JacTsxX
JarpaMMbl, pACCMOTPETh MPEBPAIICHUS B CIUIABE CHCTEMBI
xenme3o — rpadut, comepxkamem 2,5 % C, ¢ pazHoii
METaJUTHYECKOM OCHOBOM (dbepputHOH,
(beppUTHO-TIEPIUTHOMN, TMEPIUTHOH) M ¢ pa3HOH (dopmoi
rpaUTOBBIX BKIKOYCHHH (IJIACTUHYATOM, IIIAPOBUIHON).
Kak takoii cruiaB HazpiBaeTcsa? CxeMaTHYHO H300pa3UTh €ro
CTPYKTYpY IIPH KOMHATHOM TeMIIeparype.

3. PacmmdpoBats Mapku cTanm, yKka3zaB CoJICpIKaHUC
yriiepoaa, BHI W COJCPKAHHWE JICTUPYIOIIUX 3JIEMEHTOB,
KaueCcTBO, HA3HAYCHHE U IPUMEPHBIC CBOICTBA.

4, PacimmdpoBate  Mapky — ceporo  (JuTeiHOrO,
BBICOKOITPOYHOT'0, KOBKOT'0) UyT'YHA, YKa3aB €ro CTPYKTypy U
YCJIOBHS TIOJTYYCHUS

5. HazoBuTe KpUTHYECKHME TOYKH CTalld W  HX
obo3Hauenue. Kak oHu onpenenstorcsa? Ykazarth X
nonoxxenue Ha auarpamme Fe-C.

6. Kakoi ayCTEHUT u o4eMy Ha3bIBAIOT
nepeoxyiaxaeHHbIM?  Kak  ompenenuth  CTENEHb  €ro
NIEPEOXJIAXKACHUS?

7. [Touemy B 3akajJeHHOM CTaldM BCErja MPUCYTCTBYET
OCTaTOYHBIN ayCTEHUT?

8. Kak  MOXHO  WCHOIB30BaTh  Ha  IIPAKTHKE
M30TEpPMUYECKHUE TUarpaMMmbl pacrnaga IepeoXJIaKIEHHOIO
ayCcTeHuTa?

9. Kak wm3meHnsATCs CBOWCTBA CTalM IPU YBEIMYECHHUH

CKOPOCTM  OXJ@XKIEHHS B  MEPIUTHOM  HHTepBaie?
OObsacHUTD, TOUEMY?
10. BreiOpate Hanbonee MUCIEPCHYIO CTPYKTYPHYIO

COCTaBISIIONTYI0, (opMupyromiyrocs npu Auh y3MOHHOM
pacnaje nepeoxIaxKJIeHHOIo ayCTeHUTA.

11. Uro o011ero v B 4eM OTJIMYUS B CTPYKTYpax MEpIIuT,
copOuT 1 TpooCTUT?
12. OOBSACHUTh, TIOYEMY MAPTEHCUT HMEET BBICOKYIO

TBEPJOCTh. 3aueM CTajlb CO CTPYKTYpOH MapTeHCHUTa HaJ0
MOJIBEpraTh OTIIYCKY?

13. OOBsCHUTD, B KaKO# cTanu OynAeT BbIIIE TBEPIOCTh
py 3akanke: B ctainu 45 wim 30XI'C?

14. OObsicHuTh, Yy KakoW cranu Oyzner Oomblie
MIPOKAJIMBAEMOCTh — YIVIEPOJAMCTOM W JIETUPOBAHHOU?
3ayeM HE00XO0AMMO 3HATh MPOKAIMBAEMOCTh CTAIN?

15. Kaxk BbIOpaTh CKOPOCTH OXJIQXKICHHS MTPH 3aKAIKE IS
MOJTyYeHUs] MApPTEHCUTHOH CTPYKTYpHI IO BCEMY CEUEHUIO
n3nenna?




16. Jms  xakoir cTamd —  JIO3IBTETOMAHOM  MIIH
3a9BTEKTOMJHON — HYXHO IMPUMEHSTH HEMOJIHYIO 3aKaJIKy?
[Tosicuuts, ucnons3ys auarpammy Fe-C.

17. CpaBHHTE CBOMCTBA CTAIM C OCHHUTHON CTPYKTYpOM
U MapTEHCUTHOW CTPYKTYpOH, ¢ OEHHUTHOW U TPOOCTUTHOM
CTpYKTYpoil. OOBSICHUTE pa3IuUusL.

18.  Ilouemy mpu OTIyCKE 3aKaJIEHHOW CTallll BHIOMPAIOT
pa3IMUHBIC TEMIIEpPaTyphl HarpeBa’?
19.  Kakas cranp mocne ynaydiieHus Oyzaer umeTh Ooiee

BBICOKYIO TBEpAOCTh: cTaib 45 wimm cranp 30XI'C, eciu
OTITYCK IIPOBOJMJIY IIPU OJJHOM U TOM ke Temiieparype?

20. [Touemy pexxynuidi HHCTPYMEHT U3 YIIIEpOAUCTOM
CTaqy TOABEpPraloT HU3KOMy otmycka. Kaxkas Oyner
CTPYKTYpa M CBOICTBA TAKOI'O NHCTPYMEHTA?

21. B yeM ocHOBHas 0COOCHHOCTH W TPEUMYIECTBA
TEPMOMEXaHUYECKOI 00paboTKu cTamu?
22. C kakoW 1eIbl0  HACHIIIAIOT  MOBEPXHOCTH

HHSKOYFHGpO,I[HCTOﬁ CTalln erIepOILOM?

OIIK-1.3

[Ipumenser MeToabl
MOJICTTUPOBAHUS n
MaTeMaTHYECKOTO
aHanu3a ISl pelieHus
3a1a4

IIpuMepHbIe NpaKTHYECKHE 3aJaHNs 1/l 3aUeTa 1Mo
peleHuIo 3a/1a4 13 nNpogecCuOHAIBLHOM 001acTH

1. Kak mnposectn wmaxpoananus3? KakoBbl ero ueinu,
METOIBI?

2. Kakum MeTo/10M MOKHO HCCIIeI0BaTh paclpesesieHue
cepsl B CIIUTKE (OTJIMBKE, 3arOTOBKE)?

3. Kak mpoBectu riay0oKoe TpaBi€HHE CTaJbHOTO
obpasma. KakoBsl ero nenu?

4. Kakum MeTogoM MOKHO BBISBUT MOpPBI, TPELIUHBL,

PaKOBUHBI, KpYIMHbIE HEMETAJUIMUECKUE BKIIOYEHHUS B
OTJIUBKE (CIIMUTKE, OTIUBKE, TOKOBKE, TpOKaTe)?

5. [Tpu MakpoaHanu3e CIUTKA BBISBICH JTHUKBALMOHHBIN
KBagpar (TMOmycamoyHas JMKBAIWsA, OCEBas MOPHUCTOCTD,
CKBOPEUYHUK, KaMHEBUIHBIA W3TIOM, (DJIOKEHBI, MU(EPHBINA
u3JI0M, paccioerue). OObSICHUTH TPUYUHBI TIOSIBJICHHS TOTO
negekTa W BO3MOXKHBIE CIIOCOOBI €ro  HCHpaBJICHHUS
(npenoTBpaIieHus).

6. Kak OTIIMYUTh yCTAIOCTHBIN U3JIOM OT IPOYUX BHUJIOB
n3noma? KakoBbl IpUUMHBI IPOSIBIIEHUS TAKOTO U3J10Ma?

7. Kak oTnuunTh BA3KOE paspylIeHHE OT XPYIKOro?

8. Kak mnpoBecTM MHKPOCKOIIMYECKOE HCCIIEA0BaHHE

MeTajIyeckoro Marepuana? Yro MOXKHO BBIIBUTH C
MTOMOIIBIO TAKOTO MCCIIeI0BaHUs?

9. Kak MOXHO NOBIMATE Ha BEJIWYMHY 3€pHA IpU
Kpuctaum3annn Metaiuia? Kakue Mepbsl MOKHO MPEIOKUTH
JUISL TOTO, YTOOBI 00ECIIEUNTh MOJTy4YEeHHE MEJIKOTO 3epHa MU
KpUCTAJUIU3alUNA?

10. OO®BscHUTH, B YeM pa3NU4YHe MEXKAY XOJOTHOU H
ropsueil muactudeckod aepopmanusmu? Ilouemy mnpu
XOJOAHOM  miacTuyeckod  gedopmaruu  HabmogaeTcs
YIOPOUYHEHHE METAJUIA, a IIPU TOPSYEN 3TOro He MPOUCXOANUT?
11. Kak BOCCTAaHOBHUTh IJIACTUYHOCTD
X0JIOAHOIe(HhOPMUPOBAHHOTO JucTa (kamuOpoBaHHOU
3aroTOBKM, BOJOYEHOW mpoBoioku)? Kak ocyiecTBuTh
OIlEpaIvIo PEKPUCTAIN3ALMOHHOIO OT)KUra?

12. Kak onpemenuts Tmipeaen  ynpyroctu  (mpezen




TEKY4YEeCTH, MPeJea MPOYHOCTH, OTHOCUTEIBHOE YJIMHEHHE,
OTHOCHUTEIIbHOE CYXEHHE, TBEpPIOCTh, YIapHYIO BS3KOCTD)
Matepuana?

13. Kak ompeaenutrb OTHOCHUTEIBHOE KOJIMYECTBO a3
(CTpYKTYpHBIX COCTABJISIOIIMX) IPU 3aJaHHOU TeMIlepaType
B JIBOMHBIX ciuiaBax? [1osicHUTH rpaduvecky.

14. Ilpum kakux YCIOBHUAX B METAUNIMYECKUX CILJIaBax
MOKeT 00pa3oBaTh TBEPJbI PACTBOP 3aMellleHUs (TBEpIbIii
pacTBop BHEJIPEHUS, XUMUYECKOE COC/IMHEHHE,
MexaHuueckas cMech KomroHeHTOB)? Kak BwImIsaar
obiactu 3TUX (ha3 Ha AUArpamMmax COCTOSTHUS?

15. CxemarndHO U300pa3uTh KPUBYIO OXJIAKICHUS H
CTPYKTYpY JHO0OT0 CIUTaBa JBYXKOMIIOHEHTHOW CHCTEMEI (C
OTCYTCTBHEM PACTBOPUMOCTH, C TIOJHOM PACTBOPUMOCTHIO, C
OTPAaHUYCHHON PacTBOPUMOCTBbIO KOMIIOHEHTOB B TBEPJIOM
COCTOSIHMM ) IIPH KOMHATHOM TeMIieparype.

16. CxemarnyHO M300pa3UTh CTPYKTYpPY JIFOOOTO CIUTaBa
JIBYyXKOMIIOHEHTHOM CHCTEMBI P KOMHATHOM TeMIleparype,
paccuuTaB  OTHOCHUTEIBHOE KOJMYECTBO CTPYKTYPHBIX
COCTaBIISIOIIUX.

17. Ilpu MHUKpPOCKONMYECKOM HCCJIEIOBAaHUU B CIUIABE
HaOmoaTcsa 3epHa ¢epputa U HEOONBIIOE KOIUYECTBO
nementuta. Kak HaspiBaetrcst Takoil cruiaB? KakoBwl ero
CBOICTBa U 00JaCTU IPUMEHEHUS?

18. Ilpm MUKPOCKONMYECKOM HCCICJIOBAHUU B CIUIABE
HaOmonarTea 3epHa geppura u nepiaut. Kak Has3biBaeTcs
Takoi cruiaB? KakoBbl €ro CBOMCTBA M KaK OHU 3aBUCAT OT
konu4decTBa nepauta? KakoBbl 00acTH MPUMEHEHHUS STHX
J1aBOB?

19. TIlpu MUKpPOCKONUYECKOM HCCIEIOBAHUU B CIUIaBE
HaOmonatorcst nepnautT. Kak Ha3piBaeTcs TakoW criiaB?
KakoBbI pa3HOBHIHOCTH TaKOW CTPYKTYPHI U pa3lInyus B UX
cBoiicTBax?

20. IIpu MHMKPOCKONMHMYECKOM HCCIEJOBAHUHU B CIIJIaBE
HaOMIOAIOTCS TIEPJIUT U CETKa IIEMEHTUTAa [0 TpaHUIlaM
3epeH. Kak Ha3biBaeTcs Takoit criaB? KakoBbl ero cBOMCTBa
1 00yacTu MpUMEHEHUS?

21. Ilpm MHKPOCKONMYECKOM WCCIICJOBAHHH B CILIaBE
HaOmonaercs jnenedyput. Kak HaspiBaeTcs Takol cruiaB?
KaxkoBsbI ero cBoiicTBa U 00JaCTH TPUMEHEHUS?

22. Ilpm MHKPOCKONHMYECKOM HCCIEJOBAHUHU B CIIJIaBE
Ha0mroa0Tes 3epHa depputa W BKIoueHus rpadura. Kak
Ha3bpIBaeTCsl Takve crulaBbl? KakoBbl  pa3sHOBUAHOCTU
CIUTABOB C TAKUMHU CTPYKTYPHBIMH COCTABIISIOIIIMMH, KAKOBBI
pa3nuuus B UX CBOMCTBAX?

23. Tlpm MHKpPOCKONIMYECKOM WCCIIEJIOBAaHHH B CIUIABE
HaOmonaroTcs 3epHa ¢eppuTa, MEPAUT U BKIIOYEHUS
rpaduta. Kak HaszpiBaeTcsi Takue crutaBel?  KakoBwI
Pa3HOBUJHOCTU  CIUIABOB C TaKUMU  CTPYKTYPHBIMHU
COCTaBJIAIOIIMMHU, KAKOBBI pa3JIU4us B UX CBOMCTBAX?

24. Tlpu MHKPOCKONHMYECKOM WCCIIEJOBAHUHU B CIIJIaBE
HaOMIOJAIOTCS  MEepAuT MW BKiIodeHus Tpadura. Kak
Ha3bIBaeTCsl Takue crulaBel? KakoBbl  pa3sHOBUAHOCTU
CIUIaBOB C TAKMMH CTPYKTYPHBIMHU COCTABIISIFOIIMMHU, KAKOBBI




pasnauuus B UX CBOWCTBaX?

25. Kak uapeHTH(HUIMpPOBATh B CTAIM BUIMAHIITETTOBYIO
ctpykrypy? Ilpu Kakux ycloBUSX OHA MOKET 00pa30BaThCs
Y KaK 9TO MOBJIMIET Ha CBOMCTBA cTanu?

26. Ilpm Kakux yCIOBHSAX B CTaJd MOXET 00pa3oBaThCs
nepecwimeHubii pepput? Kak oH moBnHsSET Ha CBOMCTBA
cramu. Kak nmpenorBparuts ero oopasoBanue?

IIpumepHble NpakTHYECKHUE 321aHNUS VI IK3aMeHa 10
peleHuIo 3a1a4 u3 npogeccuoHaabHOM o0acTu (5
ceMecTp)

1. OOBSICHUTH, KaK BBIOPATh COACpXKAHHE YIJIepojia B
CTaJId JIJIs1 U3TOTOBJICHUS JETald MAIlUH, KOHCTPYKIIUU WU
COOPYKEHHSL.

2. OOBsICHUTh, KaK BBIOpAaTh COJAEpXKAHUE Yriepoja B
CTali s HW3TOTOBJEHUS  PEeXyIlero (IITaMIOBOIO)
WHCTPYMEHTA.

3. Kak 1o cTpyKTypHOMY IpPU3HAKY MOXKHO OIPEACIUThH
cTanb (Oenblil YyryH, cephlii YyryH, OJOBUHYATHIN YyTYH,
KEJIe30 TEXHUUECKOU YUCTOTHI)?

4. OOBACHUTD, MOXKHO JIM UCIOJIb30BaTh O€JbIM Yyr'yH B
KayecTBE KOHCTPYKIIMOHHOTO MaTepuaa.

5. OOBSCHUTH HpEeUMyIIeCTBA CEPOro YyryHa Io
CPaBHEHHIO CO CTAJIBIO.

6. OOBACHUTH, MOXKHO JIM UCIOJIb30BaTh O€JbIi Yyr'yH B
Ka4yecTBE KOHCTPYKIIMOHHOTO MaTepuaa?

7. OObsicuuth, Kakas ¢opma rpaduTa B MEHBIICH

CTENEeHHU ocnabisieT MEeTaIMYecKyl0 OcHOBY uyryHa? Kak
MOJTyYUTh TaKyto (hopMy rpaputa B OTIUBKE?

8. Kak nosyuuts OTIMBKY CO CTPYKTypOH KOBKOIO
gyryHa? KakoBsl pa3HOBUIAHOCTH CTPYKTYPBI TAKOTO YyryHa
U ero cBoiictea?

9. [Touemy HEe NPOMCXOOUT YNPOUYHEHMUS CTAlIU IIpH
ropsiuelt actudeckout nedopmaruu pu 1050 °C?

10. Tlouwemy medopmarus ceuHma (Tma. = 327 °C) npu
KOMHATHOM Temreparype siBisercs ropsiueit redopmarueii?
11. TIlpmu PEKPUCTAIUIN3aLIOHHOM OT)KHIE
XOJOAHOKAaTaHOM JeHThl u3 cTanu O8KN OXJaXJeHUEe B
uHTepBasie temneparyp 680 — 370 °C Bemyr c Mmaioi
ckopocTbio. [louemy 310 HEeoOxoaUMO?

12.  Ha3HauuTh PEeXUM PEKPUCTAIUIMZALUOHHOTO OTKUTA
JUTSI HUKOYTJIEPOAUCTON XOJIOJHOKATaHOM JINCTOBOM CTaJIH.
13. Kak ompenensioT CKIOHHOCTb CTalIM K POCTY 3epHa
pu Harpese?

14. Ha3HauuTh peXUM MOJIHOTO OTXKHIa JJIS CTaTd MapKH
45.

15. Ha3HauuTh peXUM HOpPMaJHM3alMM I CTaId MapKH
45.

16. BriOpare TepmuuecKyo 06pabOTKy A UCIIPABICHHUS
BHUJIMAHIITETTOBOM CTPYKTYpPBI B CTaJIbHON OTJIMBKE.

17. BeiOpath TepMHUUecKyt0 00pabOTKy JAJIsl UCIIPABICHHUS
KPYIHO3E€PHUCTOM CTPYKTYpPBI TOPSYEKATAHON CTaJIH.

18. BmiOparh 3akajgouHylo cpeny, O00eCHneYHBArONIYIO
HauOOJIBLIYIO MPOKAIIMBAEMOCTb YIJIEPOAUCTON CTAJIH.

19. BpiOpath  3akajoOuyHyl0 cpeny U1 3aKaJIKH




JIETUPOBAHHOM YIJIEPOAUCTON CTAIIN.

20. BeiOpaTte pexuM OTIyCKa 3aKaJICHHOW CTallH,
o0ecTeYnBarOIIUi COXpaHEHNE BBICOKOH TBEPIOCTH.

21. BeiOpaTh pexuM OTIyCKa 3aKaJICHHOW CTallH,
o0ecTeynBarOIInil BHICOKHE YIIPYTHe CBOMCTBA

22. BeiOpaTh pexuM OTIIyCKa 3aKaJICHHOW  CTallH,
o0eCreynBaOIUi ~ COYeTaHHE  BBICOKOW  MPOYHOCTH,
TBEPAOCTH, IJIACTUYHOCTU U YAAPHOU BSI3KOCTH.

23. Cranb 45 Obl1a IOJBEPTHYTA HATPEBY MO/ 3aKAIKY J10
temriepatypbl 740 u 840 °C. Kakoii pexxum HarpeBa BbIOpaH
MIPaBWJIBHO U NOYEeMY?

24. Cranp Y10 Obla moIBEpTHYTa HArpeBy IO 3aKAIKY
no temnepatypbl 740 m 900 °C. Kakoi pexum HarpeBa

BbIOpAaH NPAaBWIBHO U TOYEMY?

6) HOpﬂ)IOK MpoOBEACHUA l'lpOMe)KyTO‘lHOﬁ aTTeCTalluM, IIOKa3aTe¢/JIn U KPUTEPUH
OLlCHUBAHUA:

IIpome:xkyTouyHas aTTecTalus 1O AUCHUILIMHE «MaTepualoBeJeHHe» BKIIIOYACT
TEOPETUYECKHE BOIIPOCHI, TO3BOJISIFOIINE OLIEHUTh YPOBEHb YCBOEHUS 00yUYaIOUIMMUCS 3HAHU, U
NPaKTUYECKHE 3aaHusl, BBISBISIIOIINE CTENICHh C(HOPMUPOBAHHOCTH YMEHUH U BIaJICHUM, 1
IIPOBOAMTCA B BUJIE 3a4€Ta U DK3AMEHA.

3a4eT NpOCTaBIISIETCS [TOCIIE OLEHKH 3HAHUH 00Yy4JaroIuXcs 110 pe3ysIbTaTaM 3al[UThl
BBITNIOJIHEHHBIX JJAOOPATOPHBIX PabOT U KOHTPOJIBHBIX padOT, BKIKOYAIOIINUX TEOPETUYECKUE
BOIIPOCHI U IIPAKTUUYECKUE 3aJaHUSl.

IMoka3aTesu U KpUTEPUH OLIEHUBAHUSA 3a4eTa:
st momydeHust OeHKU

— «3a4YTeH0» — OOydyaroluiics [OJDKEH II0Ka3aTh 3HAHUS HE TOJBKO HA YPOBHE
BOCIIPOU3BEJCHUS U OOBSICHEHUS MH(OpMAIMM, HO W HMHTEUIEKTyalbHble HABBIKM PEIICHUS
npobiieM W 3a7ad, HaXOXKJICHHUS YHUKAJIbHBIX OTBETOB K MpoOiemMaM, OLEHKH U BBIHECEHUS
KPUTHYECKUX CYXKICHUN;

— «He 32a4YTeHO0» — 00yUaloUIMiics He MOKET I0Ka3aTh 3HAHUS Ha YPOBHE BOCIIPOU3BEICHUS U

00BICHECHUS I/IH(l)OpMaIII/II/I, HC MOXCT MMOKAa3aTh MHTCIJICKTYAJIbHBIC HABBIKHW PCIICHUS IIPOCTHIX
3aaad.

DK3aMeH Mo JaHHOM JUCIUILINHE IMPOBOAUTCH B yCTHOf/'I (1)0pMe 10 3K3aMCHAIIMOHHBIM 6I/IHeTaM,
Ka)K}IBIfI M3 KOTOPBIX BKIIHOYACT 2 TEOPECTUUCCKHUX BOIIPOCAa U OAHO IIPAKTHYCCKOC 3a1aHUC.

IToka3zarenu u KPUTEPHH ONCHUBAHUSA IK3aMeEHa:

— Ha OIICHKY «OTJIHYHO» — 06yqalouml71c51 ACMOHCTPUPYCT BBICOKHI YPOBCHb
C(I)OpMI/IpOBaHHOCTI/I KOMHCTCHHHﬁ, BCCCTOPOHHEC, CUCTECMATUYCCKOC U Fle60KOC 3HaHHUC
yqe6Horo Marcpualia, CB060,I[H0 BBIITOJIHACT MIPAKTUYCCKUC 3aJaHN, CBO60I[HO Oonepupyer
3HAHUSAMU, YMCHUSAMU, [IPUMCHACT UX B CUTYyallUAgX MOBBIIIEHHOH CIIOKHOCTH.

— Ha OLIEHKY «XOPOLI0» — 00yYaroIUICs JEeMOHCTPUPYET CPEeAHUN YPOBEHb C(HOPMUPOBAHHOCTH
KOMIIETEHIINI: OCHOBHBIE 3HAHUS, YMEHHUSI OCBOCHBI, HO JIOMYCKAIOTCSl HE3HAYUTEIbHbIE OIIUOKH,




HETOYHOCTH, 3aTPYAHEHUS MIPU aHAJTUTHUECKUX OIepalusX, IepeHoce 3HaHU U yMEeHUN Ha
HOBBIE, HECTaHJAPTHBIE CUTYAILIUH.

— Ha OLICHKY «YJAOBJIETBOPUTEJIBHO» — 00YJaIOLINIICS IeMOHCTPHPYET OPOTOBBIN YPOBEHb
c(hOpMHUPOBAHHOCTH KOMIIETEHIUI: B X0/1€ KOHTPOJIbHBIX MEPOIIPUSATHI TOMYCKAIOTCS OIIUOKH,
MPOSIBIISICTCS OTCYTCTBUE OTNEIbHBIX 3HAHHUM, YMEHUI, HABBIKOB, 00Y4aIOIIUNCS NCTIBITHIBACT
3HAYUTEINIbHbIE 3aTPYIHEHUS IPU ONIEPUPOBAHNUY 3HAHUSMU U YMEHUSIMU IIPU UX MEPEHOCE Ha
HOBBIE CUTYaIUH.

— Ha OLICHKY «HeY/I0BJIeTBOPUTEIbHO» — 00yJaroIuiics AeMOHCTpUpyeT 3HaHus He Oosee 20%
TEOPETUUECKOr0 MaTepuasa, JOIMyCKaeT CylIeCTBEHHbIE OIIUOKHU, HE MOXKET II0Ka3aTh
MHTEJJICKTYaJIbHbIE HABBIKM PELICHUS MPOCTHIX 3a/1ad.



