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JIner akryanuzanuu paéodeil mporpaMmsl

Pabouas mporpamma nepecMoTpeHa, 0ocyxaeHa u ogodpena st peanmsanuu B 2024 - 2025
y4eOHOM rojy Ha 3aceqanuu Kadeapsl JIUTEHHBIX IPOIIECCOB U MAaTEPHATIOBEICHHS

[Ipotokom ot 20 r. Ne

3aB. kadeapoii H.A. ®eoxTucron

Pabouast mporpamMmma repecMoTpena, 00CcykaeHa u o100peHa s peanuzamnuu B 2025 - 2026
yueOHOM Troy Ha 3acefaHuu Kapeapsl JIMTEHHBIX MPOLIECCOB M MATEPHATIOBEICHUS

IIporokomor 20 . Ne

3aB. kadeapoii H.A. ®eoKTHCTOB

Pabouas nporpamma nepecmotpeHa, o0cyxieHa u ogoopena st peanuszanuu B 2026 - 2027
yueOHOM oy Ha 3acefaHuu Kapeapsl JIMTSHHBIX MPOIIECCOB M MATEPHATIOBEICHUS

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

Pabouas mporpamma nepecMoTpeHa, o0cyxaeHa u ogqodpena st peamsanuu B 2027 - 2028
y4eOHOM roy Ha 3aceqanuu kapeapsl JIMTEHHBIX MPOLIECCOB U MAaTEPUATOBEICHHUS

IIporokomor 20 . Ne
3aB. kadeapoii H.A. ®eokTucron




1 Iles1u ocBOECHUS TN CHUNIMHBI (MOYJIfSA)

Hensmu ocoenust nucuumuinabl KMATEPUAJIOBEJAEHUE» sBnsitoTcst: mpuoOpeTeHue
CTyJICHTaMH TEOPETUYECKUX 3HAHUW O 3aKOHOMEPHOCTSAX, ONPENESIOIUX CBOWCTBA
MaTepHaJIOB, MPAKTHYECKUX HABBIKOB KOHTPOJIS W IPOTHO3UPOBAHUS CBOWCTB M ITOBEICHUS
MaTepUaIoB B Pa3IMYHBIX YCIOBHUSAX UX 00pPaOOTKH M IKCIUTyaTallMH, HEOOXOAUMBIX OaKaiaBpy
o npopuao «O0paboTKa METAJJIOB U CIUIABOB JAaBJICHHEM (ITPOKATHOE MPOM3BOJICTBO)» IS
TJI0JIOTBOPHOM Hay4HO-UCCIIeI0BATEIbCKON i MIPOU3BOJICTBEHHO-TEXHOJIOTHYECKOM
JeITEILHOCTH.

2 MecTo THCHHUIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30BaTe/IbHOI MporpaMMsl

JucuunnuHa MarepuaioBeieHHe BXOJIUT B 00s3aTeNbyl0 dYacTh y4eOHOro IjIaHa
00pa30BaTeIbHOI IPOrPaMMBI.

Jigs  u3ydeHus  AMCUMIUIMHBI  HEOOXOAMMBI  3HAHUS  (YMEHHMs,  BJaJCHUsA),
cOpMHUPOBAHHBIC B PE3YJIbTATE U3YUCHHSI JUCITUTUTUH/ IPAKTUK:

duznyeckas XUMH

OCHOBBI METAIITYPTUYECKOTO TPOU3BOICTBA

BBenenue B HanpaBieHUE

OO6m1ast 1 HeOpraHMU4eCcKas XUMHS

®dusnka

ConpoTHBIIEHHE MaTEPHATIOB

3nanus (YMEHHs, BIAJICHUS), TOTyYCHHbIE NMPH M3yYCHUU TAHHOM NUCIMILIMHBI OyIyT
HEOOXOUMBI 7151 U3YUCHUS] AUCIUILITNH/TIPAKTHK:

MeTo1b1 MCCIIEJOBAHUS MAaTEPUATIOB U IIPOIIECCOB

TexHom0rHK MPOU3BOACTBA COPTOBOTO MPOKATA

Tepmuueckas 06paboTka B 00pabOTKE METaIIOB JaBICHUEM

TexHoornu MPoOU3BOICTBA IMCTOBOIO MPOKaTa

TexHosorus HaHeceHUsT AHTUKOPPO3UUHBIX MOKPBITUH B IiexaX OOpaOOTKM METaJlJIOB
JTaBJIEHUEM

ITonroToBka K Mporueaype 3aliThl U 3al11Ta BBITYCKHOW KBaTH()UKALMOHHOM paboThI

HoBple TeXHOIOTHYECKHE PEUICHNUS B TIpOIIeccax 00paboTKH METAJUIOB JaBICHUEM

3 Komnerenuun odyuarouierocs, popMupyemMbie B pe3yJibTaTe 0CBOEHUS

AUCHHUILUIMHBI (MOYJI5) ¥ IJIAHUPYEMBbIe Pe3yIbTAThI 00y4eHH s

B pesynpraTe ocBoeHus aucuuIuHbl (Moayss) «MaTtepuanoBeneHne» oOydaroniuiics
JIOJDKEH 0071a/1aTh CIISAYIOUIMMU KOMITETeHIIUAMU:

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

OIIK-1 Crnocoben pemath 3ama4u NpoGECCHOHATBHOW ACSITEIBHOCTU, MPUMEHSST METObI
MOJICTTUPOBAHUS, MATEMATHUECKOTO aHAJIN3a, €CTECTBEHHOHAYUYHBIEC 1 OOIIIEMH)KEHEPHBIC 3HAHUS

OIlIK-1.1 Hcnone3yeT ecTeCTBEHHOHAy4YHbIE 3aKOHbl M IMPUHLUIIBI NP PELICHUH
IIPaKTUYECKUX 3a7a4

OIIK-1.2 Pemraer cranmapTtHele nOpodecCHOHATbHBIE 3aJaud C IPUMEHEHHEM
OOIEHMH)KEHEPHBIX 3HAHUI

OIIK-1.3 [Ipumensier METOABl MOJENIMPOBAHMS W MAaTEMaTUYECKOro aHaliu3a AJs
pelIeHus 3aa4 TEOPETUYECKOT0 U MPHUKJIAIHOTO XapakTepa




4. CTpyKTypa, 00bEéM U coaep:KkaHue TUCHUIIMHBI (MOAYJISA)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTABISIET 9 3a4eTHBIX enuHuIl 324 akaa. 4acoB, B TOM

YUCJIC:

— KOHTaKkTHas padora — 132 akaj. 4acosB:
— aynutopHas — 126 akaj. 4acos;

— BHEAyJIUTOpPHAs — 6 aKaJ1. 4acos;

— caMocTosiTenbHas pabora — 156,3 akan. 4acos;

— B hopMe npakTuyeckoit moaroroBku — 0 akaj. yac;

— IMOATOTOBKA K 3K3aMeHy — 35,7 akaj. gac

dDopMa aTrTecTaluu - 3a4€T, 9K3aMCH

AynutopHast ) s
o | wvomraxTHAs pabora E 3 dopma TEKyIIEro
=
N B aKaJl. 4acax o Bun KOHTPOJISt
Paznen/ Tema 3 (B axaz. acax) E B . p Kon
S 3 © | camocrosTenbHOM | ycneBaeMOCTH U
JTACIUTUTAHBI 5 [ . | komneTeHIMH
O Q & paboThI MIPOMEKYTOYHOM
n1a6. |mpaxt. | € &
Tex. - PaKT. | =o aTTeCTaluy
3aH. 3aH. | U &
1. Beenenue
1.1 Ponp marepuana B
3KCIUTyaTaluu H3ICTUHN. »
[IpopaboTka Texymmit
OCHOBHEBIE ITOHSTHSA. Teop E"II‘)I/I‘IECKOFO KOHTngHL_ OIIK-1.1,
Hctopus pa3BUTHS 2 5,2 P P o OIIK-1.2,
(JIEKIIMOHHOTO) VcrHbIiH
MaTepUaIOBEICHUS Kak OIIK-1.3
MaTepuaia JKCHPECC-0MPOC
nayku. Knaccudukarus
MaTepHaJoB.
IMpopaboTka
1.2 Knaccudukanus JICKIITMOHHOTO Texymmit
marepuaioB.  OcHoBHblE| 3 MaTepHaa; KOHTPOJIb:
CBOMCTBA MaTepHaoB. MHOATOTOBKA K Samura OIIK-1.1,
CBs3p MEXIy CTPYKTYpOMH 2 1 6 71a00paTOPHBIM 71a00PaTOPHBIX OIIK-1.2,
Y CBOMCTBaMH MaTepHAIIOB. 3aHATHSM; pabor. OIlK-1.3
Meronpt HCCIIEI0BAHUS MIOATOTOBKA K KonTponsHas
CTPYKTYPBHI. KOHTPOJIBHOM pabora
pabore
1.3 TpeboBanus K [TpopaboTka .
P pop Becena. Ycrubii
KOHCTPYKIIHOHHBIM 2 2,9 JICKIITOHHOTO OIDOC
MaTepHragam Marepuaia P
Uroro no pazneny 6 1 141
2. ATOMHO-KpUCTaJLTIHYECKOE
CTPOCHHE MaTePHAJIOB
IMpopaboTka
2.1 Buasl KpUCTAJIIOB. JIEKIITHOHHOT'O Texyuuit OIK-1.1
Kpucrannmueckas 2 6 MaTepuania; KOHTPOJIb OITK 1'2‘
pemerka. [lonmumopduzm. TIOATOTOBKA K Konrponbnas OITK 1' 3’
AHM30TpONHSI. KOHTPOJIBHOM pabota '
3 pabore
IMpopaboTka
2.2 HedexTs JIEKIIHOHHOT'O Texymuit OIK-1.1
KpUCTAJUTHYECKOTO MaTtepuana; KOHTPOJIb .
P 2 3 6 puaia; P OIK-1.2,
CTpOCHHSI. MexaHU3MBI MOJrOTOBKA K KonTponbHast OTK-1.3
muhhy3un KOHTPOJILHOH pabora '
pabore
Uroro no pazaeny 4 3 12

3. Kpucramnmzamnus pacmiaBoB




ITpopaboTka

JIEKLIUOHHOT' O Texyuuit
3.1 TepMmoauHaAMUYECKHE ! . i
CJIOBHS KPHCTAJTH3AIIN Marepuaia, KOHTPOITH
K/IexaHI/BM ’ HOATOTOBKA K KonTponshas OIIK-1.1,
221 8 nabopaToOpHBIM pabota OIlK-1.2,
KPHUCTATH3ALHH.
3aHATHSIM; 3amnuTa OIIK-1.3
ITapameTpsr
IIOJTOTOBKA K 71ab0PaTOPHBIX
KPHCTAITH3AIHH. N
KOHTPOJIbHOM pabor
pabote
ITpopaboTka
3.2 Camonpou3sBojbHas U JIEKIIMOHHOTO Texymmit
HEeCaMOIIPOU3BOJIbHAS Marepuana; KOHTPOJIb
KpUCTAJUIM3aLHS. HOATOTOBKA K KonTponshas OIIK-1.1,
MomudunupoBanue. 221 8 nabopaTopHBIM pabota OIlK-1.2,
HennputHas 3aHATHSIM; 3amnuTa OIIK-1.3
KPHUCTATH3ALIHS. IIOJrOTOBKA K 71ab0PaTOPHBIX
CrpoeHue ciuTKa KOHTPOJIbHOM pabor
pabore
HWroro no pazneny 4/41 16
4. Jlebpopmanmsi W  Harpes
JeOpMHUPOBaHHBIX MAaTEPHAIIOB
IMpopaboTka
4.1 VYupyras u JICKIITMOHHOTO Texymmit
TUIaCTHYECKast MaTepHaa; KOHTPOJIb
nepopmanus.  MexaHHU3M MOJITOTOBKA K Konrtponbhas OIlK-1.1,
nedopmanuu.  M3meHeHue 4/21 8 1a60paTOPHBIM pabora OIIK-1.2,
CTPYKTYpbl ¥  CBOWCTB 3aHATHSIM; 3amura OIIK-1.3
MOJIMKPUCTAITUYECKOTO MOJrOTOBKA K 11a00paTOPHBIX
MeTasuia mpH aeGpOopMaIiim. KOHTPOJIBHOM pabor
pabore
ITpopaboTka
JIEKIIHOHHOTO Texymmuit
MaTepHana; KOHTPOJIb
4.2 VI3MeHEeHHe CTPYKTYPhI ’
W CBONCTE  IpH p::F prBC TIOATOTOBKA K KonTponphas OIIK-1.1,
edbopmm OBaHI;IOI‘O p 421 8 nabopaTopHBIM pabota OIlK-1.2,
ACQOPMHP 3aHATHAIM; 3amura OIIK-1.3
MeTajuia.
MOJrOTOBKA K 11a00paTOPHBIX
KOHTPOJIBHON pabor
pabore
HWroro no pazaeny 8/41 16
5. MexaHudeckne CBOWCTBa
MaTepHaJIOB
[IpopaboTka
JIEKLIUOHHOT' O Texymuit
H ymt OIK-1.1,
5.1 OcHOBHBIE MOHATUS U 6 MaTepHana; KOHTPOJIb OIK-1.2
oTIpeIeTIeHSI. TIOATOTOBKA K KonTponphas o
. OIIK-1.3
KOHTPOJILHOH pabora
pabore
IMpopaboTka
JICKIITHOHHOT'O Texyuuit
MaTepHana; KOHTPOJIb
5.2 Bwungpl, MeTrogsl U P ’ P
oGopynoBarHe s TIOATOTOBKA K 3amura OIIK-1.1,
2 6 71a00paTOPHBIM 71a00paTOPHBIX OIIK-1.2,
UCIIBITAHUSI MEXaHHYECKUX
N 3aHATHAM; pabor OIIK-1.3
CBOWCTB.
MOJIrOTOBKA K KonrtposbHas
KOHTPOJIBbHON paboTta
pabore
Wroro no pazaeny 2 12

6. ®a3oBBle W CTPYKTYpHBIC

MpeBpalCHUs
JIByXKOMITOHEHTHBIX
METAJUIMYECKUX CHCTEMAxX

B




ITpopaboTka

JIEKITMOHHOTO Texymuit
6.1 OcHOBHBIE HOHATHSI MaTepuana; KOHTPOJIb OIIK-1.1,
2 411 8 ’ OIIK-1.2,
TEOPUH CIUIABOB. IIOJTOTOBKA K KonTponbHas
N OIIK-1.3
KOHTPOJIbHOU pabora
pabote
ITpopaboTka
JEKIINOHHOTO Texymmuit
N Marepuana; KOHTPOJIb
Sﬁzc:Tit[hiarpagﬁ;ﬂf;s;;ﬁz HOATOTOBKA K KonTponshas OIIK-1.1,
CTpyKTYpHI IBOFHBIX 4 4/11 8 nabopaTopHBIM pabota OIlK-1.2,
3aHATHSM; 3amnuTa OIIK-1.3
CILJIaBOB.
IIOJrOTOBKA K 71ab0PaTOPHBIX
KOHTPOJIbHOU pabor
pabore
HWroro mo pasueny 6 821 16
7. Kenezoyrneponucreie
CIIABEI
IMpopaboTka
7.1 XapakTepucTHka JICKIITMOHHOTO Texymmit OIK-1.1
JUarpaMMbl (dazoBoro 2 40U 10 MaTepHana; KOHTPOJIb OHK-1.2]
COCTOSIHUS MOJrOTOBKA K Konrponbnas '
N OIIK-1.3
JKEJIe30-yTIIePOT KOHTPOJIBHON pabora
pabore
ITpopaboTka
JIEKIMOHHOTO Texymmit
Marepuana; KOHTPOJIb
Z’.l“i)YKTprI q)ogid;pe?;mm; IOJITOTOBKA K KonTponbHas OIIK-1.1,
UyTYHOB B  DABHOBCCHOM 4 6/2,41 10 1abopaTopHBIM pabota OIIK-1.2,
3aHSATHSIM, 3amuTa OIIK-1.3
COCTOSIHUH.
MIOJTOTOBKA K 71ab0PaTOPHBIX
KOHTPOJILHOH pabor
pabote
HWroro no pazaeny 6 |10/4,4U 20
8. 3auer
[IpopaboTka [IpomexyTouHbIi
JICKIIMOHHOTO KOHTpOJIb (3auer)
8.1 KoncynpTammu 1O NI[;Tep Hana. COGGC%HOBaHHe ¥ OIlK-1.1,
BOIIPOCaM TIOATOTOBKH K 3ydeHue yoTHoi dopwme ¢ OIIK-1.2,
sauery JOTIOJTHUTENHHOTO y4eTOM OTIK-1.3
MaTepHaia. pe3yJIbTaTOB
IMoaroToBka k KOHTPOJIBHBIX
3a4ETy MEPONPUATUI
Hroro mo pazneny
Hroro 3a cemectp 36 |36/14,41 106,1 3a4éT
9. Knaccudpukanus,
MapKUpOBKa U  IPHMEHEHHE
KEJIE30YTIIEPOAMCTHIX CIIABOB
[IpopaboTka
9.1 CBs3b MEXIY JIEKIITMOHHOTO Texymuit
CTPYKTYpOW M CBOWCTBaAMH Marepuana; KOHTPOJIb
CephIX YyT'yHOB. MOJTOTOBKA K KonTponsHas OIIK-1.1,
Knaccudukanms, 2 6 1abopaTopHBIM pabora OIIK-1.2,
MapKHpOBKa u 3aHATHSM; 3amura OIIK-1.3
pUMEHEHHe CephIX MIOJrOTOBKA K 1ab0PaTOPHBIX
qyTyHOB. KOHTPOJILHOH pabor

pabore




ITpopaboTka

9.2 BausHHE yriepoma neKHHOHHOFO Tewymuid
mpuMeceld Ha  CBOMCTBa Marepuaia, KOHTPOITH
craneli, Knaccudmams, HOATOTOBKA K KonTponshas OIIK-1.1,
MapKHpOBKa , 4 6,2 | mabopaTopHBIM pabota OIlK-1.2,
3aHATHSIM; 3amnuTa OIIK-1.3
pUMEHEHHE
JIIEOMHCTHX CTaNeH. TIOAIrOTOBKA K 71ab0PaTOPHBIX
KOHTPOJIbHOU pabor
pabore
HUroro no pasaeny 4 12,2
10. dopmupoBanue
HEPaBHOBECHBIX CTPYKTYP
ITpopaboTka
JEKIINOHHOTO Texymmuit
Marepuana; KOHTPOJIb
10.1 ®dazoBbIe MOJATOTOBKA K KonrtponbHas OIIK-1.1,
[PEBPALIECHUS B CTalld IpU 2 1a60paTOPHBIM paboTa OIIK-1.2,
Harpese. 3aHATHSIM; 3amura OIlK-1.3
MOJrOTOBKA K 11a00paTOPHBIX
KOHTPOJIBHOM pabor
pabore
IMpopaboTka
JEKITNOHHOTO Texymmuit
MaTepHaa; KOHTPOJIb
10.2 ®dazoBbIe MOATOTOBKA K Konrtponbhas OIIK-1.1,
[IPEBPAILEHUS B CTaJIU MPU 2/11 4 1a60paTOPHBIM pabora OIIK-1.2,
OXJIAKICHUU. 3AHSATHAM; 3amura OIIK-1.3
MOJrOTOBKA K 11a00paTOPHBIX
KOHTPOJIBHOM pabor
pabore
HWroro no pazneny 2/11 6
11.  OcHOBBI  TEpMHYECKOH
00paboTKn
[IpopaboTka
11.1 TTousTus 0 JIEKIITMOHHOTO Texymuit OIK-1.1
TEPMUYECKOH  00paboTKe. 2 MaTepHana; KOHTPOJIb CHIK-iZ‘
Knaccudpukarust BHJIOB TIOATOTOBKA K KonTponpnas OHK-l' 3'
TEPMHUYECKOH 00pabOTKH. KOHTPOJIBHOM pabota '
pabore
IMpopaboTka
JIEKLIHOHHOTO Texyumi
MaTepHana; KOHTPOJIb
11.2 Knaccudmranus, uem MHOATOTOBKA K KonTponphas OIIK-1.1,
1 NPHMEHEHHE OTHHUTA. 4 71a00paTOPHBIM pabora OIIK-1.2,
3aHATHAIM; 3amura OIIK-1.3
MOJrOTOBKA K 11a00paTOPHBIX
KOHTPOJIBHON pabor
pabore
IMpopaboTka
JICKIITHOHHOT'O Texyuuit
MaTepHana; KOHTPOJIb
MHOATOTOBKA K KonTponbhas OIIK-1.1,
i:{(iﬂii}fanka cram. Bzt 2/21 2 71a00paTOPHBIM pabora OIIK-1.2,
3aHATHSIM; 3amnuTa OIIK-1.3
MOJTOTOBKA K 71a00paTOPHBIX
KOHTPOJIBbHON pabor

pabore




ITpopaboTka

JIEKUMOHHOT'O Texyuuit
11.4 TIlpespamenuss npu ! . i
HarpeBe 3aKaJIeHHOMN Marepuaia, KOHTPOITH
HOATOTOBKA K KonTponshas OIIK-1.1,
crami.  OTmyck  craid.
Knacoudmxanis, nems u 2 nabopaToOpHBIM pabota OIlK-1.2,
1A, o 3aHATHIM; Samura OIIK-1.3
MIPUMEHEHUE BHJIOB
MOJITOTOBKA K 11ab0paTOPHBIX
OTITyCKa. N
KOHTPOJIbHOM pabor
pabore
HUroro no pasaeny 221 10
12. Knaccuduxanus,
MapKUpPOBKA, CBOMCTBa u
MIPUMEHEHUE JIETHPOBAHHBIX
craynei
ITpopaboTka
JIEKIIMOHHOTO Texymmit
MaTepHana; KOHTPOJIb
121 KOHCTpYKLUHOHHBIE IOJITOTOBKA K KonTponbnas OIIK-1.1,
CTal,J'II/I pyK 4 1abopaTopHBIM pabota OIIK-1.2,
’ 3aHSATHSIM, 3amura OIIK-1.3
MOJITOTOBKA K 1ab0paTOPHBIX
KOHTPOJILHOH pabor
4 pabote
ITpopaboTka
JIEKIMOHHOTO Texymmit
12.2 HHCcTpyMeHTalbHBIC MaTepHana; KOHTPOJIb
crayii. CTalnyd W CIUIaBBI C IOJITOTOBKA K KonTponbhas OIIK-1.1,
0CcOOBIMUA  (PU3HYECKHMHU U 4/1,21 4 1abopaToOpHBIM pabota OIIK-1.2,
XUMHYECCKUMHU 3aHSATHSM; 3amuTa OIIK-1.3
CBOWCTBAaMHU. MOJITOTOBKA K 11ab0paTOPHBIX
KOHTPOJILHOH pabor
pabote
Hroro no pazneny 4/1,21 8
13. MapkupoBka, CBOiicTBa U
MPUMEHEHHUE CIUIABOB I[BETHBIX
METaJIJIOB
[IpopaboTka N
pop Texyuui
JICKIITMOHHOTO
13.1 Mexanble  CIUIaBBI MaTepHana; KOHTPOITH OIIK-1.1,
' . ’ 2/11 4 ’ 3amura OIIK-1.2,
AJTFOMHUHUI ¥ €T0 CIUIaBHI. MOJITOTOBKA K
11a00paTOPHBIX OIIK-1.3
71a00paTOPHBIM
pabot
4 3aHATHIM
IIpopaboTka .
nellz iOHHOFO Texymit
13.2 AmomuHu#i u ero MaLTIe ana: KOHTPOJIb OIlK-1.1,
citaBel. CIUIaBel THTaHA. 2 o roIT)OBKa,K 3amura OIIK-1.2,
IIpoune crnaBsl. A 11a00paTOPHBIX OIIK-1.3
nmabopaToOpHEIM
pabor
3aHATHAM
HWroro no pazaeny 2/11 6
14, Hewmerannuyeckue
MaTepHAaJIbI
IIpopadoTka .
14.1  OcHOBHBIE  BHIBI nefc) EOHHOFO Texymuit
Hell\/[eTaJ'IJ'II/I‘ICCKI/IX g MaLTIe Haja; KOHTPOIb OIIK-1.1,
. 4/21 4 P ’ 3aI[UTa OIIK-1.2,
MarepuaioB. Mx cBoiicTBa MOJATOTOBKA K
n1abopaTopHBIX OIIK-1.3
U TIPUMEHEHHE. n1a6opaToOpHBIM
pabor
4 3aHATUSIM
IMpopaboTka
14.2 TTopomikoBeie u JICKITMOHHOTO .
becena. YcrHbrit
KOMITO3UIIMOHHBIC 4 Marepuaia.
orpoc.
MaTepHaIbl PaboTa ¢
JUTEPATYpOH.
Uroro no paspeny 421 8

15. [TpoMexyTO4HBI KOHTPOIIb
(OKk3ameH)




ITpopaboTka

JIEKIUOHHOTO
15.1 Koncynprauum 1o MarepHana. [IpomexyTouHBIH OIIK-1.1,
Nzyuenue
BOMpOCaM IMOJTOTOBKH K OTIOHTEILHOIO KOHTPOJIb OIlK-1.2,
9K3aMEeHy. A (Ox3amen) OIIK-1.3
Marepuana.
INonroroska
9K3aMEHY
Uroro mo pazneny
Uroro 3a cemectp 36 | 18/7,21 50,2 SK3aMeH
Hroro no aucuuIuinHe 72 54/21,6 156,3 3a4eT, DK3aMEH

)44




5 O0pa3oBare/ibHbIE TEXHOJIOTUH

[Ipu npoBeneHnn yueOHBIX 3aHATHI MpenoiaBaHue AUCUUILINHBL «MaTtepuanoBeieHue»
peanu3yercsi B (opMe KypCOB, COCTAaBIEHHBIX C HCIIOJIB30BAaHUEM pPE3yJbTaTOB Hay4YHBIX
UCCJIEIOBaHMM, MPOBOAMMBIX Ha Kadeape, a TakkKe B IEHTPE KOJJICKTUBHOTO IOJIb30BaHUS
MI'TVY, B TOM 4uCIie C y4ETOM PEerHOHAIBHBIX 0COOEHHOCTEH MPO(heCCHOHABHON AEITEeIbHOCTH
BBIITYCKHUKOB U moTpeOHocTe paboTonareneit (MMK, MMK-METH3, benmar u ap.).

B mpomecce mpemnomaBaHust AMCUMIUIMHBL  «MaTepuanoBeieHUE» PUMEHSIOTCS
TpaJULIMOHHAs,, WHTEPAKTUBHAas U HHYOPMAIMOHHO-KOMMYHHKAI[MOHHAs 00pa3oBaTeIbHbIC
TEXHOJIOTUH. [Ipy MCHONBb30BaHUM TPAAMLIMOHHBIX 00pa30BATENbHBIX TEXHOJIOTHH y4deOHBIE
3aHATHS BBINONHSIOTCS B (GopMe HH(DOPMALMOHHBIX JEKUUH U J1abopaTopHBIX paboT. OTa
TEXHOJIOTUSI ~ COYETaeTcs €  HUCMOJb30BaHHEM  HMH(OPMAIMOHHO-KOMMYHHUKAIMOHHBIX
00pa30BaTeNbHbIX TEXHOJIIOTUM, KOTJ1a JIEKLIUU IPOBOAATCS B hopMe JIEKIHMIi-BU3yaTH3auil, IpU
peanu3ali  KOTOPBIX  HM3JI0XKEHHE COACP)KAaHUS  CONPOBOXKAACTCS  IMPE3CHTAled ¢
JEMOHCTpalKel yueOHbIX MaTepUasIoB, MPEACTABICHHBIX B PA3JIMYHBIX 3HAKOBBIX CHUCTEMaX, B
TOM YHCIIE WIUTIOCTPATUBHBIX, IpaUIeCKHX, ayAHO- ¥ BUACOMATEPHAJIOB.

JIeKIMOHHBIN MaTepuan 3aKperuisieTcss B XoJe J1adopaTOPHBIX pPadOT, Ha KOTOPBIX
BBITIOJIHSIOTCSL TPYNIIOBBIE WM WHAMBHUIAYyalIbHbIE 3aJaHHUi 10 TpoOWIeHHOW Teme. [lpum
MPOBEICHUN J1a0OpaTOPHBIX pabOT UCHONB3yeTCs HMHTEPAKTUBHbIE 00pa3oBaTelbHBIC
TEXHOJIOTUH, YTO IMPEIIOoJaraeT akTMBHOE U HEJIMHEHHOE B3aUMOJICHCTBUE BCEX YYaCTHHKOB U
JTOCTHKEHHE Ha 3TOW OCHOBE JIMYHOCTHO 3HAYMMOIO JJIsi HUX 00pa3oBaTelIbHOrO pe3yibTara.
3aHATUS OpPraHU3yIOTCS B BUZAE Ja0OPATOPHOTO SKCIEPHUMEHTAa C IMOCIEAYIOIIUM TPYIOBBIM
AQHAJIM30M MOJIYYEHHBIX pe3ynbTaToB. Mcmonb3yercs Takxke pa300p KOHKPETHBIX CUTYallud C
[ENbI0 POPMHUPOBAHUS U PA3BUTHSI TPO(PECCHOHATBHBIX HABBIKOB 00YJYarOIUXCS.

Peanu3anust KOMIIETEHTHOCTHOTO MOIX0/1a MPEAYCMaTPUBAET UCIIOIb30BAHKE B y4eOHOM
nporecce AaKTHBHBIX M WHTEPAKTHUBHBIX (OpPM TPOBEINCHHS 3aHATHA B COYETAaHUH C
BHEAYJIUTOPHON paboToil ¢ 1enbl0 POPMUPOBAHUS U Pa3BUTUSA MPO(ECCHOHANBHBIX HABBIKOB
o0ydJaronuxcs.

CaMmocrosiTenbHasi paboTa CTYJEHTOB HallpaBlIeHa Ha CaMOCTOSITEJIbHOE W3y4YeHHE
y4yeOHOIl M Hay4HOI JNUTepaTypbl, a TaKKe CaMOCTOSITEIbHYIO MPOpadOTKy TeM B Hpoliecce
MOJTOTOBKH K TEKYIIEMY U IIPOMEKYTOYHOMY KOHTPOJISIM.

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

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

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

a) OcHoBHas TUTEpaTYypa:

1. MarepuanoBenenue [DIeKTpOHHBIH pecypc]: ydeOHoe mocobue ms By3os / JI. B.
Tapacenko, C. A. [TaxomoBa, M. B. YHuukoBa, C. A. I'epacumos; nox pex. JI. B. Tapacenko. —
M.: HUIl Hudpa-M, 2012. - 475 c.. 60x90 1/16. — Pexum pnocryna:
http://new.znanium.com/bookread2.php?book=257400. — 3arm. ¢ okpasa. — 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/bookread?2.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) lonotHuTEIBHAS TUTEPATYypA:

1. Kommera, H. B. Atiac MHKpocTpyKTyp . ydeObHOe mocobue [mms ByzoB] / H. B.
Kommena, 10. 0. Edumona, O. A. Hukurenko ; MI'TY. - 2-e uzn. - Marautoropck : MI'TVY,
2019. - 1 oaekrpon. onr. guck (CD-ROM). - 3arm. ¢ turyn. skpana. - URL
https://magtu.informsystema.ru/uploader/fileUpload?name=3896.pdf&show=dcatalogues/1/1530
034/3896.pdf&view=true

2. Yepenaxun, A. A. MartepuasnoBeieHue [ DJIeKTPOHHBIH pecypc]: yueOHuk / Yepena-xuH
A. A., Cmonekula A. A. — M.: KYPC, HUL] UH®PA-M, 2018. — 288 c.: 60x90 1/16. — Pexum
nocryma: http://new.znanium.com/bookread2.php?book=944309. — 3ar. ¢ skpaHa.

3. MarepuanoBeficHUE W TEXHOJOTHsI MaTEpHAIOB [DIJIEKTPOHHBIN pecypc]: yueOHoe
nocobue / mox pen. A. W. bareimesa u A. A. Cmonbkuna. — M.: UTHOPA-M, 2018. — 288 c. —
Pesxum mocryma: http://new.znanium.com/bookread2.php?book=946206. — 3ari1. ¢ skpaHa.

B) MeTonuyeckue ykazaHusi:

1. Komera, H. B. Marepuanosenenne. Yacts 1 : mpaktukym / H. B. Komena, 10. 1O.
EdumoBa, H. H. Wnbpuna ; Marauroropckuii roc. texuudeckuit yH-T um. I'. M. Hocosa. -
Marnutoropck : MI'TY um. I'. 1. Hocoga, 2019. - 1 CD-ROM. - 3arx. ¢ Tutyn. skpana. - URL :
https://magtu.informsystema.ru/uploader/fileUpload?name=3966.pdf&show=dcatalogues/1/1532
467/3966.pdf&view=true (mata oOpamenus: 25.09.2020). - MakpooObekT. - Tekcr
ANEKTPOHHBIN. - CBefienus AocTynHbI Takxke Ha CD-ROM.

2. Ememommua A.H., KommeBa H.B., Ilerpouenko E.B. M3y4yenne npuHImmnoB paboTel U
YCTpPOMCTBa MeTasiorpaduyeckoro MUKpockona. Meroanyeckue ykazaHus K JaOOpaTOpHOii
pabote. — Marautoropck: 'OY BITIO «MI'TY», 2009. -9 c.

3. Koniesa H.B., Uykun B.B., Edpumosa 10.1O. M3yuenne MakpocTpyKTypbl JUTOTO
MeTaJula ¥ JEHIPUTHOW KpHCTALIH3AMA. MeToIu4ecKnue yKazaHusi K JabopaTopHOU padoTe. —
Marnuroropck: U3n-Bo Marauroropck. roc. Texs. yu-ta um. [.11. Hocosa, 2011. -7 c.

4. Kommesa H.B., Ewmemtommn A.H., Ilerpouenxo E.B., Edumosa I0.10.
XKenezoyrnepoauctele crulaBbl. MeToauyeckue YyKazaHusi K Ja0OpaTOpHbIM paboTaMm. —
Marnutoropck: OV BITO «MI'TY», 2010. —42 c.

5. Ememomun A.H., Koniuesa H.B., Ilerpouenko E.B., Kopaunos B.JI. MakpoctpykTypa
CTaJIi U METO/IbI €€ OIIeHKU. MeTon4yeckue yKkazanus K 1abopaTopHoil pabote. — MarHUTOropck:
N3n-Bo MarnuToropck. roc. Texs. yH-ta um. I'.1. Hocosa, 2014. — 17 c.

6. Ememomma A.H., Ilerpouenko E.B. MukpocTpykTypa NerHpOBaHHBIX CTallel
4yryHOB. MeToauueckue yka3aHus K gabopaTtopHoii pabore. — Marauroropck: MI'TY, 2007. — 9
c.

7. Ementota A.H., ITerpouenko E.B, CerukoB A.b. HccrnenoBanue BIUSIHHS XOJI0THON
IUIaCTUYEeCKOW aedopmanMu M TMOCIENYIOIIET0 HarpeBa Ha MHUKPOCTPYKTYPY M TBEpPIAOCTh
HU3KOYTJIEPOAUCTON cTainu. MeToauueckue yKa3zaHus K J1adopaTopHoil pabore. — MarHUTOropck:
W3n-Bo MarauToropck. roc. Texs. ya-ta um. I.11. Hocosa, 2015. — 8 c.

8. Kommera H.B., Uykun B.B., Epumosa 10.10. N3yuenne MUKpOCTPYKTYpBI CTaIH U
YyryHa B HEpaBHOBECHOM COCTOSHMU. MeToauueckue yka3aHUs K JiabopaTopHoil paboTte. —
Marnutoropek: MI'TY, 2009. — 15 c.

9. Ememomma A.H., Ilerpouenko E.B., Hedenper C.I1. M3ydueHne MUKPOCTPYKTYpPHI
[[BETHBIX CIUIaBOB. MeTonnueckue yka3zaHus K JadopaTopHoil pabote. — Marauroropck: M3a-Bo
MarnuTtoropck. roc. TexH. ya-ta um. I.J1. Hocosa, 2013. — 13 c.

10. Ilerpouenko E.B., Hedempe C.II., MonoukoBa O.C., Ememommu A.H.
MuKpocTpyKTypa HOPOIIKOBBIX U KOMIIO3UIIMOHHBIX MaTepHaioB. — MeToanuecKkre yKa3aHus K
nabopaTopHoii pabore. Marauroropck: MI'TY, 2010. -9 c.

11. TTerpouenko E.B., Ilunmakuna M.B. Briusiaue TemnepaTypbl HarpeBa u mocjieayomen
NEePEeKPUCTAINIM3ALNY Ha pa3Mep 3epHa ayCTeHUTa. — MeTonyeckue yKkazaHus K J1abopaTopHOH
pabote. Maruutoropck: MI'TY, 2003. — 12 c.


https://magtu.informsystema.ru/uploader/fileUpload?name=3896.pdf&show=dcatalogues/1/1530034/3896.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3896.pdf&show=dcatalogues/1/1530034/3896.pdf&view=true
http://new.znanium.com/bookread2.php?book=944309
http://new.znanium.com/bookread2.php?book=946206
https://magtu.informsystema.ru/uploader/fileUpload?name=3966.pdf&show=dcatalogues/1/1532467/3966.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3966.pdf&show=dcatalogues/1/1532467/3966.pdf&view=true

12. Tlerpouenko E.B., Hedpenber C.I1., MonoukoBa O.C. CTpyKkTypa U CBOWCTBA yriIepOaAUCTOM
CTaJId TMOCJIe OTXKUTa U HOpMaiu3aluu. Meroaudyeckue ykazaHusi K jgabopaTtopHoil paborte. —
Marnutoropck: MI'TY, 2010. — 12 c.

13. Ilerpouenko E.B., MomoukoBa O.C., Hedenber C.II., 3akanka yriepoaucTor u
JIETUPOBAHHOHN cTanu. MeToauueckue ykazaHus K JlabopaTtopHoil paboTte. — MarHUTOropck:
MI'TY, 2013.-9c.

14. Tlerpouenko E.B., MonoukoBa O.C. OTnyck yriepoAuCTON U JISTUPOBAHHOM CTaju.
Meroanueckue yKka3aHus K JlabopatopHoi padote. — Marautoropek: MI'TVY, 2013. —9 c.

r) [Iporpammuoe odecnneuenne u UHTEepHeT-pecypcehl:

IIporpammHoe o0ecnieueHue

Haumenosanue [10 Ne orosopa Cpoxk neiicTBuUS JTULEH3UU
7Zip CcBOOOTHO 0eccpoyHO
DNEeKTPOHHBIE
IUTAKATHI 110 K-278-11 oT SecopouHo
IUCLIUIUINHE 15.07.2011
"MarepuanoBeieHue"

FAR Manager CBOOOJTHO 0EeCCPOYHO
DNEeKTPOHHBIE

IJIaKaThI IO

AUCHHIITHHE K-278-11 oT 0eccpoYHO
"TexHonOrus 15.07.2011 p
KOHCTPYKIIMOHHBIX

MarepuanoB"

DNeKTPOHHBIE K-227-12 or

TJTaKaThI 110 KYpCy 11.09.2012 6eccpouHo
"MartepuanoBenenue"

bpaysep Yandex cBOOOIHO 06eccpoyHO

Hpmbeccnonanbmﬂe 0a3bl JAaHHbIX ]/Il-[q)OpMaIII/IOHHbIe CIIPaBOYHLIC CUCTEMBI

HasBanue xypca

CchUIKa

OnekTpoHHass  0a3a  MEPUOJUYECKHX
n3nanuii East View Information Services,

https://dlib.eastview.com/

Hamnuonanbuasa
MH(POPMaITMOHHO-aHATUTUYECKAs] CUCTEMA
—  Poccuiickuit HHJICKC Hay4HOI' 0O

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

[TouckoBas cucrema Axaaemus Google
(Google Scholar)

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

WNudopmannonnas cuctema - Equnoe okHo
JI0CTyTa K MHPOPMAIIMOHHBIM pecypcaM

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

ouonuoreka. Karanoru

denepanbHOe rocyJIapCTBEHHOE
orouketHoe yupexaenue «Penepanbubiii| URL: http://www1.fips.ru/
NHCTUTYT HpOMBIIH.]'IeHHOfI
Poccuiickas l'ocynapcrBenHas

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

DJNEeKTpOHHBIE  pecypchl  OMOIMOTEKH
MI'TY nm. I'.1. HocoBa

https://magtu.informsystema.ru/Marc.html?locale=ru



https://dlib.eastview.com/
https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://window.edu.ru/
http://www1.fips.ru/
https://www.rsl.ru/ru/4readers/catalogues/
https://magtu.informsystema.ru/Marc.html?locale=ru

YHuBepcurerckas uH(bOpMaIMOHHAS cucrema
POCCHA

https://uisrussia.msu.ru

Mexnaynapoanas 0a3a TOJHOTEKCTOBBIX KYPHAJIOB
Springer Journals

http://link.springer.com/

MexayHaposnHast pedepaTHBHAas U IOJHOTEKCTOBas
cripaBoyHas 0a3a JaHHBIX HAYYHBIX M3JAQHUK «Springer
Nature»

https://www.nature.com/siteindex

ApxuB HAay4YHBIX  JKYpPHAaJIOB «HauunoHnanbHbII
INEKTPOHHO-UH(POPMAIMOHHBIN  KOoHIOpmyM»  (HIIT
H3UKOH)

https://archive.neicon.ru/xmlui/

9 MaTtepHaJIbHO-TEXHHYECKOE o0ecTeueHne TUCIUTILIHHBI (MOILYJIs1)

MaTepI/IaJIBHO-TeXHI/I‘-IeCKOG obecrieucHue JUCHHUIIIMHBI BKJIIFOYACT:



https://uisrussia.msu.ru/
http://link.springer.com/
https://www.nature.com/siteindex
https://archive.neicon.ru/xmlui/

1. Yuebnas aynuTopus Ui IPOBEACHUS 3aHATHIA JIEKIIMOHHOTO THITa OCHAIICHA:

- TEXHUYECKMMH CPEJICTBAMU OOYUEHMs, CIyXallUMH JUIsl MpeACTaBIeHUs y4eOHOH
uHpopManuu OOJIBIION ayAUTOPUHU: MYJIbTUMEIUHHBIMU CpEACTBA XPAaHEHUS, IMepenadyd u
MpeACTaBICHHS Y4eOHON HHPOpMAIIHH;

- CTIeUUAIN3UPOBAHHON MEOETIBIO.

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

«JIabopaTopus mpoOONOATrOTOBKU:

- OTPE3HBIMH, NUTH()OBAIILHBIMU U TTOJIMPOBATBHBIMU CTAHKAMH;

- 000pyZ0BaHUEM JIJIs TPABJIEHUS LUTH(OB;

- CTIeUMAIN3UPOBAHHON MEOETIBIO.

«JIabopaTopus ONTHYECKON MUKPOCKOIIUN:

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

- KOMITBIOTEPHBIMH CHCTEMaMHu 00paboTku n3o0pakenuit Ha 6asze 1O «Thixomet PRO»
u «SIAMS-600»;

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

- KOJUIeKIMel MakpouungoB ¢ AedekTaMu MaKpOCTPYKTYpHI cTasell;

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

- CIIeMaIM3UPOBAHHON MeOebIo.

«JIabopaTtopus MEXaHMUYECKUX UCIIBITAHUI:

- mukpoTtBepaomepom BuehlerMicromet 5103 Buehler;

- TBepIOMEpaMM [UIsl HCHBITAaHUs TBEPAOCTH IO MeTony PoxBenna u mo merony
bpunenns;

- yHUBepcallbHbIM TBepaoMepoM M4C075G3 EmcoTest;

- HaIoJIBHOW YHUBEPCAILHOW UCIIBITATeIbHOM NBYXKOJ0HHOM Mammuoi AG 1C-300 kKN
Shimadzu Corp;

- HATOJILHOW YHMBEPCAJIbHOW MCHBITATeNbHON NBYXKOIOHHON MammuHoi AG 1C-50 kKN
Shimadzu Corp;

- Bueodkcrenzomerpom TRWiew XShimadzu Corp;

- konpoM MasaTHUKOBBIM MK 300 OO0 « UMITVYJIbCy;

- MEpUTEIHLHBIM HHCTPYMEHTOM;

- CTIeLMAIN3UPOBAHHON MEOETIBIO.

«JIaGoparopusi CKaHUPYIOIIEH AIMEKTPOHHON MUKPOCKOTTUN»:

- 3JIEKTPOHHBIM CKaHUpYOmUM Mukpockornom JEOL JSM —6490LV;

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

- CHCTEMOW aHamm3a KapTHH JIUGpaknud oOpaTHO PACCESTHHBIX JJIEKTPOHOB C
nporpamMmHbIM obecrieuenuem Crystal 400;

- CHIeMaIM3UPOBAHHON MeOeIbIo.

«JlabopaTopus TepMHUECKOI 0OPaOOTKI»:

- TEePMHUECKUMH KaMEPHBIMHU TT€YaMU;

- COJISIHBIMM BaHHAMU;

- YCTaHOBKOM TJIa3MEHHOM 3aKaJIKH;

- CIIeUUAIN3UPOBAHHON MEOETIBIO.

3. YueOHast ayquTopus Ui TPYIIOBBIX W WHAWBUAYAIGHBIX KOHCYIBTAIMNA, TEKYIIETO
KOHTPOJISI ¥ IPOMEKYTOUHOM aTTEeCTallMy OCHAIIICHA!

- KOMITBIOTEpPHO# TexHKKO# ¢ makeTom MS Office, ¢ moakiroueHnem k cetu «MHTEpHETY
U C TOCTYIIOM B 3JIEKTPOHHYIO MH(OPMAITMOHHO-00pa30BaTeNbHYIO CPEly YHUBEPCUTETA,

- CIICIUATTU3UPOBAHHON MEOETIBIO.

4. TTomenieHue AJ11 CAMOCTOSITETLHOM paOOTHI OCHAIIEHO:



- KoMIbloTepHON TexHukoi ¢ makerom MS Office, ¢ mogkimrouenunem k cetn «HTEpHET» H €
JOCTYIIOM B JIEKTPOHHYIO HH(POPMAIIMOHHO-00Pa30BaTENbHYIO CPEly YHUBEPCUTETA,

- CTIeIMAIN3UPOBAHHON MEOETIBIO.

5. Ilomemenue mis XpaHeHUST W TPOPHIAKTHYECKOTO OOCITY)KHMBAHHUS y4eOHOTO
000py1I0BaHUS OCHAILICHO:

- CIIELMAIN3UPOBAHHON MEOEIBIO: CTeNIaKaMU JJIs XpaHeHHsl ydeOHOro 000pyA0BaHMS;

- CTaHOYHBIM [TAPKOM M HHCTPYMEHTAMH JJIsl PEMOHTA Y4eOHOT0 000py10BaHHUS.



IIpunoxenne 1
6 YueOHO-MeTOAHYECKOe o0eceyeHrne CaMOCTOATEIbHOI padoThl 00y4aloIUXCH

IIo mucununnuue «MaTtepuanoBeeHue» IPEeAyCMOTpPEHa ayAuTOpHas M BHEAayIUTOpHas
caMOCTOsTeNIbHas paboTa 00y4JaroIMXCs.

6.1

Ay[lﬂTOpHaﬂ CaMOCTOATC/IbHAA paﬁoTa CTYACHTOB IIpEArnojiara€t BBIIIOJIHCHHUC

KOHTPOJIbHBIX PadoT.

Ilepeyens BONMPOCOB /Jisi MOATOTOBKU K KOHTPOJIbHBIM ayJAMTOPHBIM padoTraM 1o

TeMaM JUCHUIIJIHUHBI

Tema 1. CTpoeHue u cBolicTBA MaTepuaioB. MeToabl MCCIeI0BAHUS

a e

©o

UYro u3yyaer MaTepuaioBecHIE?

IIpuBenuTe npUMEpPHI BIUSHUAS CTPYKTYPBI HA CBOMCTBA MaTepHaa.

Ha3zoBuTe BUIbI CBOKWCTB MaT€praJIOB.

Kakwue cBoiicTBa Ha3biBatoT ¢pusznyeckumu? [IpuBenute npuMepsl CBOMCTB.

Kakue cBoiicTBa Ha3bIBalOT MexaHWueckMMHU? Ha30BuUTE OCHOBHBIE MEXaHUYECKHE
CBOMCTBA.

Kakue cBoiicTBa Ha3bIBAIOT XUMUYECKMMH? YTO Takoe XHMMHUYECKass aKTUBHOCTb U
XUMUYECKast CTOMKOCTh?

Kaxkue cBoiicTBa Ha3bIBalOT TeXHOJOTUUECKUMU? [lepeunciuTe n3BeCTHBIE BaMm.

Uto xapakTepu3yroT JuTeiiHble cBoiicTBa? Ha3oBUTE OCHOBHBIE U3 HUX.

Kakune cBoiicTBa XapakTEepU3yIOT TMOHATUS: 00pabaThIBAEMOCTh JIABJICHHEM,
00pabaThIBacMOCTh Pe3aHUEM, CBAPUBAEMOCTH?

10. Ha3oBuTEe OCHOBHBIE I'PYMIIbI MATEPUAIIOB U JaWTE UM KPATKYIO XapaKTePUCTUKY

11. Ha kakue Kjacchl ¥ O KaKUM IPU3HAKaM JIEJST METauIbl?

12. Kakue mMeTasibl Ha3bIBalOT YEPHBIE METAIIIbI?

13. Kakue meTamibsl OTHOCAT K IIBETHBIM? Ha30BUTE OCHOBHBIE IPYIIIbI IBETHBIX METAJIIOB.

14. B yem npeumy1iecTBa YepHbIX METAJIOB?

15. KakoBBI IOCTOMHCTBA IIBETHBIX METAJIIOB?

16. KakoBBI JOCTOMHCTBA HEMETANTHIECKIX MaTepuaaoB? ['1e uX mpuMeHsoT?

17. Kaxue marepuaibl Ha3bpIBatoT miuactMaccamMu? Kak onu noapasaenstorces’?

18. Yto Takoe koMno3uTHbIe MaTepuanbl? KakoBbl ux npeumMymiecta?

19. Jlns yero HeoOXOMMO HCCIE0BATH CTPYKTYPY MaTepuanoB?

20. Kak mozpaszensiercs CTpyKTypa B 3aBUCMOCTH OT pa3Mepa ee 3JI€MEHTOB?
21. Yro Ha3bIBaIOT TOHKOM cTpyKTypoii? Kak oHa uzyuaercs?

22.Yro wHa3pBalOT MHKpOCTpyKTypoi? Kak ona wu3ywaercs? Jlaiite XapaKTepHUCTHKY

MHKPOCKOIIMYECKOMY METOAY HMCCIICAOBAHUSA METAJIIIOB.

23.Yro Ha3pBalOT MakpocTpykTypor? Kak ona wu3ywaerca? OxapakrepusyiTe

MAaKpPOCKOIMMYECCKHUE METOJIbI aHAJIM3a METAJIJIOB.

24. [laliTe XapaKTEPHCTUKY AJICKTPOHHO-MHUKPOCKOTIMUECKUM METOJaM  HCCIICIOBaHUS

MCTAJJIOB.

25. JlaiiTe XapakTepUCTUKY TUPPAKLIMOHHBIM METOAAM UCCIIEI0OBaHHS METALIOB.

1.
2.

Tema 2. ATOMHO-KPHCTAVINYECKOE CTPOCHHE METAJLJIOB
YeM oTIMYAIOTCA KPUCTATUYECKUE Tea OT aMOp(HBIX Ten?

Kakue marepuainbl Ha3bIBalOT KPUCTAIIINYECKUMU?
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23.
24.
25.

Kakune maTepuanpl Ha3pIBatOT aMOpOHBIMU?

Yem o0OBsICHSIETCS 3aKOHOMEpPHOE YIOPSJOYEHHOE pACMOJIOKEHHE aTOMOB B
KPUCTAIIIMYECKON peleTKe?

Kaxkue Tumsl cBsI3U CyIIECTBYIOT?

HazoBure ocHOBHBIE cBOWCTBa MeTauioB. Yem OOBSCHSIOTCS OCOOBIE CBOMCTBA
METaJIJIOB?

UTo Ha3bIBAIOT KPUCTAINIMYECKOM PEIIETKOM?

Uto Ha3bIBAIOT NaJdbHUM MOPSJIKOM B MaTepuaie?

Urto Takoe snemMeHTapHas siueiika? Kakumu napaMeTpaMu OHa ONMCHIBACTCS?

. Kakue Tumbl KpUCTaINIMYECKUX PEIIETOK BaM U3BECTHBI? OXapakTepuzynuTe ux.

. UTO Ha3bIBAIOT KOOPIUHALIMOHHBIM YHCIIOM?

. IloyeMy KpuCTaJUTMYECKHE PEIIETKH METAJIIOB Ha3bIBAIOT INIOTHOYAKOBAHHBIMU?
. B uem cymHOCTh monmmmopdusma? Uto takoe moauMophHOe MpeBpaeHue?

. Urto takoe anuzorponus? KakoBa npuunHa aHu30TpONUu?

. [ToueMy MOHOKpUCTAIIIBI SBJISIOTCSI AHU30TPOITHBIMU MaTepHUagamMu?

. [Touemy MONUKpPUCTATITUYECKIE MAaTEPHUAIIBI SABIISIOTCS KBA3UU30TPOITHBIMU?

. [Touemy amopHbIe Tena SBISIOTCS UICTUHHO U30TPOITHBIMU?

. Uto Ha3pIBaIOT Ae(heKTaMH KPUCTAIUIMYECKOTO CTPOCHUS?

. Kak knaccuummpyroT HecoBEepIIEHCTBAa KPUCTANINIECKOTO CTPOSHHS?

. Oxapakrepu3syiTe ToueqHbIe Ae(PEKTh KPUCTAIUTMYECKOTO CTPOCHHUSI.

. Kakyro posnp urpatot Toueynbie 1eeKThl B KPUCTALTHYECKUX MaTepraiax?

. Kakue HecoBepIilieHCTBa KPUCTAJUTMUECKOTO CTPOCHHS Ha3bIBAIOT JIMHEHHBIMU U TTOYeMYy?

Kaxkue ObIBaroT nuciokanuu?

KaxoBa ponp aucnokaruii B Kpucramiax?

Uto Ha3bIBAIOT TPaHUIIAMHU 3€pPEH, TPAHUIIAMU Cy03epeH?
Kakyro poip urparoT rpaHulibl 3¢peH B KpUcTaiax?

Tema 3. Kpucranausanus pacnjiapoB

1.
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OOBscHUTE NPUHIUNHUAIBHOE OTIMYME KPUBBIX OXJIQXKJIEHHsS IpU 3aTBEpICBaHUU
KPUCTANINYECKUX U aMOP(HBIX MaTepHaJIoB.

KakoB ¢usnueckuit cmbicn Temmepatypst To?

[Touemy 11t Havyana KpUCTAJUIM3AIMM HEOOXOIMMO MEPEOXJIaXAeHNUE )KUIKOT0 MeTallia
HUKE TeMIIepaTypbl paBHOBECUS ?

Kakoil mpomecc Has3plBalOT IepeoxiaxaeHueMmM? UTO  Ha3bIBalOT  CTENEHBIO
MepeoXIKICHUSA?

KakoB MexaHU3M KpUCTAJUIM3ALUU?

Kak nporcxoauT pocT KpucTauioB?

Yem 3aBepuiaeTcs MNpouecc KpUCTAUIN3ALUN?

Kak BinseT CKOpOCTh OXJIAXKAECHUS ITPU KPUCTAJUIN3ALUU Ha CTENIEHb NIEPEOXIIaKIeHUA?
Kakumu ¢akropamu omnpezaenseTcss BO3MOXKHasg CTENEHb MEPEOXJIaXKACHUS KUIKOTO
MeTaJljia HUKe TeMIepaTyphl KpUCTAIIU3alun?

. Kax Mo>xHO mTOTyduTh aMOp(HBIA MeTaI?
11.
12.

YTO MOXKET IMOCTYKHTh 3apOJIBIIIeM ITPH HECaMOIIPOU3BOIBHON KPUCTAIITH3AIIH?
[Touemy mpu 04eHb MaJIOW U OYEHH OOJBIION CTETICHH MEPEOXIIAKACHUS KPUCTATUTH3AIHS
nojasisiercs’?



13.

14.

15.

16.
17.

18.

19.
20.
21.

22.

23.
24,
25.
26.
217.

28.

Uro Ha3pBalOT oOmacTsamu OmmkHero mnopsaka? Kakyio poiib OHHM WrparoT TpH
KpUCTAJIIN3aLUH?

Kak mnpoucxoaut romoreHHoe 3apoxkzaeHue? UTo MOXKET CIyXUTb 3apOAbIIIEM IIPU
CaMOIIPOU3BOJIBHOM KpUCTaIn3auun?

Kakoli 3apoaplil Ha3bpIBalOT KpuTuueckuMm? Kak MeHsercs ero pasMep ¢ yBEJIWYEHHEM
CTEIICHU NIEPEOXIAKICHUA?

HazoBute napameTpbl KpUCTaUIN3aLMH.

Kak BiIuseT cTeneHp NepeoxyakIeHUsI Ha YUCIIO LEHTPOB KPUCTAJUIN3aLUU U JIMHEHHYIO
CKOPOCTb POCTa 3apOBIIIEH.

Uem xapakrepusyeTcsi rereporentHoe 3apoxaeaue? Ilouemy oHo sHepreruuecku Ooiee
BBIT'OJIHO, YeM T'OMOT'CHHOE?

Kakyro posp urparor npuMecu Ipu KpucTauiu3auuu’?

Uro Ha3pIBAIOT MOAUDUIIMPOBAHUEM TIPU KPUCTAIUIA3ALNHN?

Kakue Mepbl MOXHO HPEUIOKUTH JJI TOTO, YTOObI OOECIEeYUTh IMOJy4YEeHHE MEJIKOTO
3epHa NpU KpUCTAJUIU3ALMN?

Kakoli kpucramn Ha3bplBalOT JAeHApUTHBIM? llouemy mnpu 3arBepieBaHUM MeTallIa
KPUCTAJIJIBI PACTYT B BUJIE€ JCHAPUTOB?

Kakune kpucrammnaeckue 30HbI MOTYT ()OPMHPOBATHCS B CITUTKE?

[ToueMy Ha NOBEPXHOCTHU CIIUTKA 00pa3yeTCsl 30Ha MEJIKUX PAaBHOOCHBIX KPUCTAJIOB?
Uto Ha3BIBAIOT CTOJIOYATHIMU KPHUCTAILIIAMU?

3aueM NpOBOJAT ONEPALUIO MTOICTYKUBAHUS IIPU MTOJYYEHUN OTIMBOK?

[Touemy wmarepuan  (opMbl  (M3JI0KHHUIBI)  BIMSET HAa  BEJIMYHMHY  3€pHA
3aKpUCTAJIM30BaBILIETOCs MeTauIa?

Yro HazpBatoT ycankod? UYrto Ha3bIBalOT ycano4yHoM pakoBuHOM? IlouemMy oHa
obpa3yerca?

Tema 4. lepopmanust u Harpes 1e()OPMHUPOBAHHBIX MATEPHATOB

1.
2.

B w

B yeMm paznuune Mexay ynpyroi u ractuueckoi qegopmarueii?
Uto Ha3bIBAlOT IUIOCKOCTAMH CKOJBXeHusA? UYTo Takoe TIaBHBIE TIJIOCKOCTH
CKOJIbJKEHUS?
KakoB MexaHu3Mm miacTuyeckom aedopmanuu?
B yem pasznmuune MeXIy CKOJBXKEHHEM M JIBOWHHUKOBAHMEM NIPU IUIACTHYECKOU
nepopmaruu?
KakoBa nmpuurHa MexaHnueckoro Hakiaemna?
Kak miotHOCT qucnokaiuil BauseT Ha MPOYHOCTHBIE CBOMCTBA?
Kak mMeHsroTcst cBolicTBa MeTalljia MPHU XOJIOJHON TUTacTUYEeCKoi nedopMaruu?
Kak u3mensiercst ctpoeHre MeTaiia npy MmiacTH4eckon aegopmarum?
UYro Takoe TekcTypa aegopmanuu?
. UTo Ha3bIBaIOT BO3BPATOM IIPH HATPEBE XOJIOJAHOAECPOPMUPOBAHHOTO MeTaia?
. UTo Ha3BIBAIOT MMOJIMTOHU3AIMEN ITPU HarpeBe X0JI01HO01e(hOpPMHUPOBAHHOTO MeTaIa?
. Uto Takoe 3apoabIly peKpUCTAILIN3ALNH?
. Uto Takoe TemmepaTypa peKpucTain3anuu’?

14. Kakue n3MeHeHHs CTPYKTYphl, HAOI0AaeMOM B ONTHYECKUH MHUKPOCKOII, TPOUCXOJIST

IIpYU IEPBUYHON pEKpUCTAIIIN3ALNN?
. KakoBa Temneparypa pekpucTain3alii YUCTHIX METAIIIOB?



16. B yem pa3uuiia Mexay MepBUYHON U BTOPUYHON PEKPUCTALTU3AINHN?

17. B uem ortinuue coOMpaTebHOM U BTOPUYHON peKpHCTAIITH3AIN?

18. Kak MEHS0TCA CBOICTBa X0JI0AHO1e(hOPMUPOBAHHOTO MeTania pu

pekpucramum3anuu’?

19. KakoBa poiib peKpHCTaITU3AMOHHOTO OTXKHUTra?

20. B yeM paznuune MEXy XOJIO0HON M ropsiuel IIacTHIeCKOi nedopManusiMu?

Tema 5. Mexannueckue cBOCTBA

1

2

3.

© oo N Ok

1

. Urto Ha3pBalOT NPOYHOCTHIO? Kak ompeneistorcss NPOYHOCTHBIE XAPaKTEPUCTUKU
Marepuaia?

. Jlalite onpenencHre OCHOBHBIM IIPOYHOCTHBIM XapaKTEPUCTUKAM.

Uro Ha3pIBalOT IIaCTUYHOCTHIO? Kak ompenenstoTcsl MIacTUYECKHE XapaKTepUCTUKU

Matepuaia?

. JlaiiTe onpenenieHne OCHOBHBIM IUIACTUYECKUM XapaKTepUCTUKAM.

Kaxkue cBolicTBa xapakTepusyeT TBEPAOCTb?

HazoBute MeTo/b! onpesiesieHus: TBEPIOCTH.

Yem oTiIMYArOTCS XPYIIKOE U BSA3KOE pa3pyllIeHUs?

HazoBure u oxapakrepusyite BUbl H3JIOMOB.

Yro Takoe nuHamuueckue ucnelTaHuA? Kakue XapakTepUCTHKU OINPEAEIAIOTCS IpU

JUHAMUYECKHUX UCIBITaHUAX?

0. 3ayeM IPOBOJAT YCTAJIOCTHBIC UCIIBITAHUS?

Tema 6. @a3oBble M CTPYKTYpHble NpeBpPallieHMss B JABYXKOMIIOHEHTHBIX
MeTaJUINYeCKHUX CHCTeMax
1.

oM wN
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1

0.

Uto Takoe KOMIOHEHT, (ha3a, CIIaB, CHCTEMA CIIJIABOB?

Cdopmynupyiite npasuio 'n66ca. [IpuBennure npuMeps! €ro UCHOIb30BaHUS.

Jaiite onpeneneHue NOHATUIO AUarpamma coctosHus. Kakoe coctosiHue oHa oTpaxkaer?
Tumnsl pa3 B METAIUIMYECKUX CUCTEMAX.

Cdopmynupyiite npaBuio peryara (0Tpe3koB). i 4ero oHO UCHOIb3YeTCs?
CxemaTtu4yHO M300pa3UTh OCHOBHBIE (PAa30BbIe AUMArpamMMbl JBOWHBIX CHUCTEM U JaTh MX
XapaKTEPUCTHKY.

Jatp xapakTepucTuKy (a3 u 6e3BapuaHTHBIX IPEBPAIICHHI CHCTEMBI.

CxeMaTHIHO M300pa3uTh KPUBYIO OXJIAKICHHUS JTFOOOTO CIITaBa CHCTEMBI.

CxemMaTH4HO W300pa3uTh CTPYKTYpy JIIOOOTO CIUIaBa CHCTEMBI TPH KOMHATHOW
TeMIeparype.

PaccunTtath OTHOCHTENBHOE KOJIMYECTBO CTPYKTYPHBIX COCTAaBIISIOLUIMX B CIIaBe H
CXEeMaTHYHO M300pa3uTh €ro CTPYKTYpy MpU KOMHATHOM TemIieparype.

Tema 7. 7Kesre3oyriiepoaucroie CIJIABbI

1.

ok~ w

JlaiiTe XapakTepUCTUKY KOMIIOHEHTOB cucTeMbl Fe-C.
JlaiiTe XapakTepucTuKy eppuTa.

JlaliTe XapaKTEpUCTUKY ayCTCHUTA.

Urto takoe rpadut?

Yro Takoe 1IeMeHTUT?
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10.
11.
12.
13.

14.
15.

16.
17.
18.
19.
20.
21.

22.
23.

24,
25.

26.

27.

Tema 8.

oL E

Kaxkoe npeBpamenue npoucxoaut Ha muaun ES, GS, CD, ECF, PSK, HIB, PQ, AB, BC?

Ha3zoBute nMHMIO, IO KOTOPOM BBIACIACTCS IIEPBUYHBIA IIEMEHTUT, BTOPUYHBIN
LIEMEHTUT, TPETUYHBIA IEMEHTHUT, (DEPPUT U3 ayCTECHUTA.

HazoBuTe 1MHNIO IEPUTEKTUYECKOT 0, IBTEKTUUYECKOI0, IBTEKTOUIHOTO IIPEBPALLIEHUI.
Ha3zoBute nuHUYM NOJIMMOPQHBIX TPEBPAILECHHH.

HazoBuTe KpuTHYECKHE TOUKH CTaJIH.

Kaxkoit ¢heppuT Ha3bIBAIOT MEPECHIICHHBIM U TTOUEMY?

OOBsicHUTE CTPYKTYpYy TEXHMUYECKOI'O JKeje3a, [JOIBTEKTOWIHOM, SBTEKTOUHOM,
3a3BTEKTOMHOM CTAJIN.

Omnumure oOpa3oBanue nenedypura. Kakoi eae0ypuT Ha3bIBaOT MPEBPAIIEHHBIM?
OOBsicHUTE CTPYKTYpPY O€10r0 J03BTEKTUYECKOTO, IBTEKTUYECKOT0, 3a39BTEKTUYECKOTO
YYT'YHOB.

[Touemy Oenblil UyryH HEe UCHOJB3YIOT KaK KOHCTPYKIIMOHHBIN MaTepuai?

Onuinre oOpa3oBaHUe ayCTEHUTO-TPA(GUTOBON KOJOHUU B CEPhIX UyT'YHAX.

Kakue cmnaBel MMEIOT CTPYKTYpY, cocrosimyro u3 ¢eppura u nepauta? Kakue
Pa3HOBUAHOCTH TAKUX CTPYKTYp BbI 3HacTe?

Kakwue crinaBbl UMEIOT CTPYKTYPY, COCTOALLYIO U3 HepauTa? Pa3HOBUIHOCTH IepInTa.

B kakux criaBax B CTpYKType Ha0Jt01aeTCsl BTOPUYHbBIN [IEMEHTUT?

Kakue crmaBel MMEIOT CTPYKTYpy, cocTosulyro u3 ¢eppura u unemenrura? Kakue
Pa3HOBUAHOCTH TAKUX CTPYKTYp Bbl 3HaeTe?

Kakue cTpyKTypsl Ha3bIBalOT BUAMAHIITETTOBBIMU?

Kakue cruiaBbl UMEIOT CTPYKTYPY, COCTOSIYIO U3 depputa u rpapura? PasHoBuaHOCTH
TaKuX CTPYKTyp?

Kakas ¢opma rpadura B MeHbIIIEH CTENIEHH 0CIa0IsIeT METAIIMYECKYIO OCHOBY UyryHa?
Kakue crutaBbl IMEIOT CTPYKTYpPY, COCTOALIYIO U3 epauTa U rpadura? PasHoBuaHOCTH
TaKUX CTPYKTYyp?

Kakoii crimaB Ha3bIBalOT CEpbIM YYI'YHOM Ha (eppHUTO-NepanuTHON ocHoBe? Kak B HeM
MIPOUCXOJUT 3BTEKTOUAHOE MpeBpalieHme?

VYKaxkuTe CTpYKTYpHBIN IPU3HAK CTalli, O€JI0ro YyryHa, Ceporo 4yyryHa.

KJIaCCI/I(l)HKaIII/IH, MAapKHPOBKA U IPUMEHCHUE KEJIE€30YIJICPOAUCTHIX CILJIABOB.

[To xakuM mpHU3HaKaM KJIacCU(PUIMPYIOT Cepble UYT'YHBI.

MapkupoBKa U IpUMEHEHUE CepOro (JUTEHHOro) YyryHa.

MapkupoBKa ¥ IPUMEHEHHE BBICOKOIIPOYHOI'O YyTyHa.

MapkupoBKa ¥ IPUMEHEHHE KOBKOI'O Yyr'yHa.

Kaxoii yyryH Ha3pIBatoT aHTUGPUKIIMOHHBIM? KakoBsl ero cBoiicta?

Kakoit uyryn HaspiBaloT oTOeneHHbIM? KakoBbl ycioBusi (OpMHpPOBaHHUS €ro
CTPYKTYpHbI?

Binsiaue yriieposaa v MOCTOSTHHBIX ITPUMECEN Ha CBOMCTBA CTaJH.

ITo kakMM IpU3HAKAM KJIacCUPUIUPYIOT CTAIU?

MapkupoBKa 1 IPUMEHEHUE YIIIEPOIUCTON CTaNU OOBIKHOBEHHOTO KauecTBa.

. MapkupoBKa 1 IpPUMEHEHNE KaYECTBEHHON KOHCTPYKIIMOHHOHN YIIIEpOJUCTON CTaJIH.
. MapkupoBKa ¥ IPUMEHEHHE HHCTPYMEHTAIBHOU YTIIEPOIUCTON CTAIH.

. MapkupoBKa U IpUMEHEHHUE CTaJIU A7 PACOHHOTO JIUThSL.

. MapkupoBKa 1 IpUMEHEHUE aBTOMATHOM CTaJIu.



14. Pacmmpyiite u qaiite XxapakTepucTuKy cruiaBy cienyronmx mapok: Ct Okm, Ct 3cm, Ct

Sme, 10km, 35, 55, 80, 25JI, A12, A20, V7A, V12, CH 10, CU25, CY 30, B4 40, BY
60, K4 35-12, K4 60-3.

Tema 9. ®opmMupoBaHHe HEPABHOBECHBIX CTPYKTYP

ok wbdE

Sk

10.
11.
12.

13.

Kak npoucxoaut npeBpalieHust epinTa B ayCTEHUT?

Uro Takoe (azoBast nepeKpuCTaIIU3AIM?

Uto Takoe HaciencTBEHHOE 3epHO? JleficTBUTEIbHOE 3€pHO?

Kak Bnusier pocT 3epHa Ha CBOMCTBA CTaIu?

Uro coboiif mpeacTapisieT AMarpaMMa M30TEPMHUYECKOTO pacraja MepeoxXiakIeHHOro
aycrenuTa? Kakyro 3aBUCUMOCTb OHA MTOKa3bIBAET?

Kakoii aycTeHUT Ha3bIBalOT MEPEOXIaKICHHBIM?

Kak MeHseTcs yCTOWUYMBOCTH NEPEOXJIAXKAECHHOIO ayCTEHHWTa I[pU IOHM)KEHUU
TEMIIEpaTyphl NpeBpalieHus?

OT wuyero 3aBUCUT XapakTep CTPYKTYphl MpPH H30TEPMHUECKOM MPEBPALICHUU
MePEeOXJIaXJACHHOTO ayCTeHUTa?

HazoBute TemnepaTypHbie 001acTU MPEeBpALICHHS EPEOXITKICHHOTO ayCTEHUTA.

[Tpu xakom npeBpaiieHuu ectb u quddys3us xenesa, u nuddysus yriaepoaa?

[Tpu KakoM MpeBpaIIeHnH MOAaBIeHa TOIBKO TU(y3us xene3a?

IIpn xakoM mpeBpameHuu TmonaBieHa auddys3ms sxenmeza u  yriepoma? Kakoe
MIPEeBpAICHAUN sBIIIeTCS 031D y3NOHHBIM?

KakoB MexaHu3M NEPIUTHOrO MPEBPALLCHUS?

14. Yro mpencraBisieT co0oil mpoAyKThl AUQPGY3HOHHOTO MpPEBpALICHUS ayCTEHUTa B

15.

16.
17.

18.
19.
20.
21.
22.
23.
24,

25.
26.
27.

yraepoaucToit cranu? YTo Takoe MEXIUIACTUHOYHOE PpacCTOsIHUE?

Yro 00111ero UMeIT CTPYKTYphl HEPIUT, COPOUT U TPOOCTUT? UTO UX OTIIMYAET APYT OT
npyra?

KakoB MexaHM3M 1 0COOEHHOCTH MAPTEHCUTHOI'O MPEBpaIeHNUs?

Uro mpencrasisier co0oi mpoaykThl 0e3nuddy3noHHOro NpeBpalleHusl ayCTeHUTa B
YTIEPOAUCTOM cTamun?

Urto npeacTasisieT co00il MapTEHCUT B YTIIEPOIUCTON CTATH?

UTo Ha3bIBalOT KPUTUYECKON CKOPOCTHIO 3aKaJIKH?

Kak coneprxanue yriepoja BIHSET Ha CBOWCTBA CTAJIM IIPH 3aKaJIKE HA MAPTEHCHUT?
Kakoii aycTeHUT Ha3bIBalOT OCTaTOYHBIM?

Kakoe n3 npeBpaieHuil Ha3pIBatOT IPOMEKYTOUHBIM?

KakoB MexaHu3m O€HHUTHOTO MpeBpareHus?

Kakue ctpyktypsl 00pa3yroTcs npu OeHHUTHOM MpeBpatieHnn? Yem oHM pa3ianyaroTcs?
KakoBs1 ux cBoiicTBa?

Kak nerupyroine 31eMeHThI BIHAIOT Ha YCTOMUNBOCTD MEPEOXTaKICHHOTO ayCTeHNTa?
Urto cob0li MpeACTaBIsSIOT TEPMOKUHETUUECKHE THarPaAMMBI.

Kax MOXHO HCII0JIb30BaTh AMAarpaMMbl pacraja NepeoxsIakKIeHHOIO ayCTeHUuTa?

Tema 10. OcHoBBI TepMUYeECKOH 00pa0OTKH
1.
2.
3.

JlaTh XapaKkTepUCTUKY KPUTHUECKUX TOUYEK CTAIH.

Jlath onpenenenne MOHITHS TepMHUYecKas 00paboTka. YKa3arh ee poJib.

Pacckazath 0 kimaccuuKanuu W BHIAX TepMHUECKoi oOpadotku. [IpuBectn o0IIyIO
XapaKTEPUCTUKY TEXHOJIOTHYECKHUX MPOIECCOB TEPMHUUECKON 00pabOTKH CTaH.



4. OOBICHUTH, [0 KAKOMY IIPU3HAKY OTKUT nojpaszzaenserca Ha oTxur 1 u Il pona.

5. Jlate knaccudukanuo BUI0B oTxura I poga. OOBSICHUTH 11€Nb, HA3HAYEHUE U PEKUMBI
Ka)KI0ro BUJA.

6. [atb xnaccudukanmio BunoB omkura Il pona. OObACHUTH 11€Tb, HA3HAYCHUE U PEKUMBI
Ka)JI0TO BHJA.

7. Jlatp ompeneneHUE TEPMUUYECKON 00paOOTKH, Ha3biBaeMOW 3akanka. OOBSICHUTH BBIOOD
TEMIEPaTypbl HArpeBa Mo 3aKaJIKYy Ui Pa3HbIX TPYIII CTaleH.

8. OOBsCHUTH, KaK BIOMpaeTCs OXJIaXKIaroIas cpeia MpU OCYIIECTBICHUH 3aKaJIKH.

9. Jlatb  ompeneneHHe ~ KPUTUYECKOM  CKOPOCTH  3aKajKd, 3aKaJMBAaeMOCTH U
IPOKAIMBAEMOCTH.

10. IlpuBecTH  XapaKTEPUCTHUKY  BBICOKOTEMIIEPATYpPHOW W HU3KOTEMIIEpPaTypHOU
TEPMOMEXaHUYECKON 00pabOTKH. YKa3aTh MPEeUMYILECTBa U HEJOCTATKU KaXKJ0T0 BUIA U
00yacTu NPUMEHEHHUS.

11. latb  0oOmIyI0  XapakTEPUCTUKY TPOIECCOB  XHUMHKO-TEPMUYECKOH  00pabOTKu:
[EMEHTAINH, a30TUPOBAHUS M HUTPOLIEMEHTAIUH.

12. OObsCHUTH Ha3HAYEHUS U CYIIHOCTH NU(PY3MOHHOTO HACKHIIICHUSI.

Tema 11. Knaccupukanusi, MApKHPOBKA, CBOIICTBA U MPUMEHEHHE JIETHPOBAHHBIX CTaJIel
1. [atb onpenerneHue NOHITUSIM JIETUPOBAHHAS CTallb, JIETUPYIOLIUI SJIEMEHT.

2. KJ'IaCCI/I(bI/IKaI_II/IH JICTUPOBAHHBIX crajeil 1o XUMHUYCCKOMY COCTaBy, IIO
HA3HAYCHUIO, 110 KAYCCTBY.
3. Kak pacnpeacirsIroTC JICTUPYIOHIUE 3JICMCHTBI B crainax?

B

Kak nerupyromye 351eMeHThI BIUSAIOT Ha TOTUMOpGU3M xkKene3a?

5. Kak nerupyromue 5>1€MEHTHl BIMSIOT Ha YCTOWYMBOCTH MNEPEOXJIAXKIEHHOTO
ayCTCHMTA.

6. Kunaccudukanus JerupoBaHHBIX CTalEH IO CTPYKTYPE B PABHOBECHOM COCTOSIHUH
(OTOXKEHHOM COCTOSTHUM).

7. Knaccupukanuss nerupoBaHHBIX CTajleil MO CTPYKType B HEPaBHOBECHOM
COCTOSIHUM (HOPMAJIN30BaHHOM COCTOSIHHM).

8. Kak B MapkupoBKe JIETMPOBAHHBIX CTajlel yKa3bIBAaeTCs: COAEp)KaHUE YIIepoja,
BUJI JIETUPYIOLIETO JIEMEHTa U €r0 COep)KaHue, KaueCTBO. Y METh paciiudpoBaTh
MapKy CTalli, yKa3aB: COAEp KaHUE yriIepoJa; BUJ JIETHPYIOLIETO 3JIEMEHTA U €ro
coJiepKaHue; KIacCU(pUKAIMIO 110 Ka4eCTBY; Ha3HaueHHe, 001acTh MPUMEHEHUS,
IIPUMEPHBIE CBOKCTBA.

9. B 4em 0coOEHHOCTH MUKPOJIETUPOBAHHMSI CTAIIH.

10. ITpuHIMIB IETHPOBAaHUS KOHCTPYKIIMOHHBIX CTaJCH.

11. OcHoBHBIE TPYNIIBI KOHCTPYKIIMOHHBIX CTaJEH.

12. Ponb yraepo/ia, IpUHIMIIBEI JIETHPOBAHUS U MAPKUPOBKA CTPOUTENIBHBIX CTaJIEH.

13. Kakue MammHOCTPOUTENbHBIE CTAIM HA3bIBAIOT YIYYIIa€MBIMH U TOYeMy?
3aKOHOMEPHOCTH MX JIETUPOBaHMS M TepMuUueckod o0paboTku. IlpuBemure
pUMEPBI MapOK CTaJIH.

14. Cranu ans neMeHTaluuy, HUITPOILIEeMEHTAllK U a30TUPOBAHMUSL.

15. KakoBa poinp yriepojaa W JETUPYIOLUIUMX 3J€MEHTOB B HIAPUKOMOJIIHUITHUKOBBIX

ctansax? OcoOeHHOCTH TPeOOBAaHU K 3TUM CTAJISIM U UX TepMHUUYEcKasi 00paboTKa.

IIpuBectu mpuMepsl MapoK CTaJICH.



16. KakoBa poib yriepoia W JETUPYIOIIUX IEMEHTOB B PECCOPHO-NPYKUHHBIX
ctansax? OcoOeHHOCTH TPeOOBAaHU K 3TUM CTAJISIM U UX TepMHUUYEcKasi 00paboTKa.
IIpuBectu mpuMepsl MapoK CTajICH.

17. OObsICHUTH OCHOBHBIE IPUHIUIIBI CO3AHUSI BBICOKOIIPOUHBIX CTaJIeH

18. Cranu u criaBbl ISl PEKYIUX HHCTPYMEHTOB.

19. BeicTpopexyIue cTaiu.

20. IllTamnoBeIE CTAJIH.

21. BajnkoBble cTau.

22. Ctanu 1J11 MEpUTEIbHOI0 MHCTPYMEHTA.

Tema 12, 13. MapkupoBKa, CBOWCTBAa M NpPHMeHEHHE CIUIABOB LBETHBIX MeETAJLJIOB.
HeMmeraninueckue MaTepuasbl

1.
2.

Sk

6.2

OcHOBHBIE CIIJIaBbI HA OCHOBE MeIH (OpOH3BI U JIATYHU ), UX MAaPKUPOBKA U IPUMEHEHHE.
OcHOBHBIE CIUIaBEI HAa OCHOBE amoMuHUsA (Hehopmupyembie, TEPMUUICCKU
HEYMNPOYHSEMBIE U YIIPOUHIEMBIC), UX MAPKUPOBKA U TPUMEHEHHE.

CBoiicTBa U MpUMEHEHHE CIIJIABOB HA OCHOBE TUTAHA.

Kakue crumaBbl HaspiBatoT 0ab0utamu? KakoBbl mpuHIMIBI UX co3nanus. [IpuBeaute
MIPUMEPHI TAKUX CILIABOB.

Kakue matepualibl Ha3bIBaIOT MOPOIIKOBBIE MaTepuaibl? Kak ux nomyyatot ?
Knaccudukanms, cBoiicTBa 1 MPUMEHEHHE KOMIIO3UIIMOHHBIX MAaTEPHAJIOB.
Knaccudukanus, cBoiicTBa M NPUMEHEHHE OCHOBHBIX TPYNI HEMETAUTMYECKUX
MaTepUajIoB.

BHeay)lI/ITOPHaﬂ cCaMoCTOoATEC/JIbHANA paGOTa 06yqa}oumxcs[ OCYIICCTBJISICTCA B BUIAC

W3YYEHHUS JTUTEPATYPhI IO COOTBETCTBYIOIIEMY pa3/eny ¢ IpopabOTKOM MaTepuaa rmno TeMamM
JUCIIUILINHEI



IIpunoxenne 2

7 OueHoYHbIE CpeCTBA JIJIA POBeeHNsI IPOMEKYTOYHOM aTTecTAlNU

a) Ilnanupyemble pe3yJiabTaThbl O00y4YeHHSl M OIl€eHOYHbIEe CpeACcTBAa /IJsi NPOBeIeHHS
NMPOMEKYTOYHOM aTTeCTaAlluM:

CrpyktypHsliii | [Inanupyembie

9JICMCHT

pe3yibTaThl 00yUYeHus

O1neHOYHBIC CPEICTBA

OIIK-1

CrocobeH peiiaTtbh 3aJadu HpO(bCCCHOHaHBHOﬁ ACATCIBHOCTH, IIPUMCHASL METO/AbL
MOACIINPOBAHUA, MATCMATUUYCCKOI'O aHAJIM34a. ECTGCTBGHHOH&Y‘-IHBIC )41 O6H.[€I/IH)KCHeprI€ 3HaHUA

OIlIK-1.1

Ucnosnb3yer
CCTCCTBCHHOHAYYHBIC
3aKOHBl W TPHUHIUIIBI
npu pemeHuu
MPaKTUYECKUX 3a/1a4

IIpumepHBIli NepeYyeHb TeOPEeTHYECKHX BOIPOCOB JIJIsl
MOATOTOBKHM K 3a4eTy:

1. CtpykTypa W cCBoOiicTBa MatepuasioB. AmopdHOEe u
KPUCTAJUINYECKOE COCTOSTHIE MaTepHaa.

2. MeTo1p1 U3y4eHUS CTPYKTYPBI MAaTEpUAIOB.

3. Kpucrannuueckast pemerka. OCHOBHBIE THIIBI PEIIETOK
METaJJIOB.

4. [Momumopdusm. [TomumopdHbIe mpeBpareHus.

5. JedexThl KpUCTaIINYeCKOT0 CTPOCHUS.

6. AHUn30TpOnUS.

7. DHepreTUvecKre YCJIOBUS KpHUCTaUlM3auuud. BrusHue
CKOPOCTH OXJIAXKJICHHUS Ha KPUCTAJUIA3ALIHIO.

8. Mexanusm KpUCTAITU3AIUH. [Tapametpsl
KpPUCTAJUIN3AIUH.

9. I'omoreHnHoe (caMOIPOU3BOJILHOE) 00Opa30BaHUE LIEHTPOB

KpucTtaum3auny. Kpurnueckuii 3apo/iblIi.

10. T'ereporenHoe (HecaMONpPOM3BOJILHOE) O0Opa3oBaHUE
[EHTPOB KpUCTAITM3AIK. MoauduirpoBaHue.

11. JlenapuTHas KpUCTAJUTH3AIIHS.

12.  Kpucrammndeckne 30HBI CIUTKA. Y CajKa.

13. Buns! mukBamm.

14. Buast  npedopmanmu.  MexaHuU3M  IJIACTUYECKOU
nedopmanuu.

15. Hakmen mnpum mnactudeckoil nedopmaruu.  Porb
JMCIIOKALUHI B YIIPOYHEHHH.

16. Paspymenue MeTaios.

17.  Mexanunueckue cBoiicTBa MeTasioB. KoHCTpyKTHBHas
MPOYHOCTb.

18. MexaHnueckue XapakTEpUCTHKH, OIpeaesieMble IpH
WCTIBITAHUN Ha PAaCTSHKCHUE.

19. TBepaocTh 1 cIOCOOBI €€ ONpPeIeTeHHS.

20. MexaHn4eckne XapaKTEPHCTHUKH, OIpPEIeIsieMble TpU
JTMHAMUYECKUX HCTBITAHUAX (yIapHas BSI3KOCTb, TEMIIEpaTypa
XJIQTHOJIOMKOCTH ).

21.  OcHOBHBbIE NMOHATHS TEOPUH CIJIABOB: KOMIIOHEHT, CILJIaB,
cuctema, ¢asza. [IpaBuno ¢a3 (mpasuno ['n66ca).

22.  Tunsl TBepAbIX (pa3 B METAUNIMYECKUX CUCTEMAX.

23. TlpaBwio peryara (mpaBUIO OTPE3KOB).

24. OcHOBHbIE THUIIBI JBOWHBIX auarpamm. PopmHpoBaHHE
CTPYKTYPHI IBOMHBIX CIJIABOB.

25. DBTeKTHYECKOE  TpeBpalleHHUE. [leputexTnueckoe
IpeBpalleHre. DBTEKTOUHOE NPEBpalllCHuE.

26. XapakTepHCTHKa M BUJ MOJHOH (ha3oBoi nuarpamMmel Fe
-C.




27. XapakTepHucTHKa KOMIIOHEHTOB U (a3 cuctemsl Fe — C.
28. IlpeBpamenuss u (HOpMUPOBAHHE CTPYKTYpPBHl B CTaJsX
(OenmpIX YyryHaX, CepbIX YyTryHaX) B PABHOBECHOM COCTOSIHUU

IIpumepHbIii mNepeYyeHb TeOPeTHYECKHMX BONPOCOB K

IK3aMeHy:

1. CBsA3b MEXKIYy CTPYKTYpOH M CBOMCTBAMHU CEPBIX
YyT'YHOB.

2. Krnaccudukanus, MapkupoBKa U IPUMEHEHHE CepPhIX

YYI'YHOB (JIMTEHHBINA, BBICOKOIIPOYHBIN, KOBKUH, OTOEIICHHBIMH,
aHTU()PUKITMOHHBIN ).

3. BimsiHue yriepona M MOCTOSHHBIX IIPUMECEW Ha
CBOMCTBA CTaJH.

4. Knaccupukanusi, MapkupoBKa U  IPUMEHEHHE
YIJIIEPOAUCTBIX cTajiel (0OBIKHOBEHHOTO Ka4yecTBa,
KaueCTBEHHOW KOHCTPYKIIMOHHOW, MHCTPYMEHTAJIBLHOM ).

S. [IpeBpamienus npu HarpeBe CTaju.

6. Pocrt 3epHa aycTenuTa npu Harpese.

1. H3oTepmuueckuii  pacnajg MEPEOXIIAKAECHHOTO
ayCTEHUTA. N3orepmuueckue JyarpamMmmbl pacmaja
IIEPEOXJIAXKACHHOTO AyCTEHUTA.

8. [IpeBpamenuss 0pu  HENPEPHIBHOM  OXJIAXKICHHUU
CTaJIH. TepMokuHeTHYECKHE JUarpaMMbl pacraga
NIEPEOXJIAXKACHHOTO ayCTEHUTA.

9. Biasinue nerupyromux 3J€MEeHTOB Ha YCTOMYMBOCTh
U KMHETUKY pacrapa IepeoxJIaXJIeHHOTIO ayCTEHUTA.

10. [IpeBpamenuss mnpu HarpeBe (IpU  OTIYCKe)
3aKaJICHHOM CTaJIU.

11. Knaccudpukanus, MapkupoBka U NPUMEHEHHE
KOHCTPYKLIMOHHBIX JISTUPOBAaHHBIX CTaje (CTpOUTEIbHas,
MaIIMHOCTPOUTEIIbHAS JUTS XOJIOHOU LITaMIIOBKH,
yllydliaemasi, pecCCOpHO-TIPYKUHHAs, IIapUKONOIINITHUKOBAs,
ctanu s 3akanku TBY, cranu mist XTO).

12. OcHOBHBIE TTOHSTHSI U KJTacCU(UKAIHS TEPMUIECKON
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. [TopoikoBsie, KOMIIO3UIIUOHHBIE, amop¢HBbIe
MaTepHAIBL.

22. CoiicTBa ¥ TNPUMEHEHHE OCHOBHBIX  TPYIIII

HEMCTAJUIMYCCKUX MaTCPHaAIOB.

OIIK-1.2

Pemraer crangapTHbIe
npodeccuoHanbHbIe
3aJjauu C
IIPUMEHEHUEM
00IIENHKEHEPHBIX
3HAHUU

IIpuMepHble NpaKTHYECKHe 3aJaHU 1JIs1 3aUeTa

1. KakoBbl pa3Mepsl CTPYKTYPHBIX JJIEMEHTOB, KOTOpHIC
MOKHO YBHJETh (pa3pelinTh) C TOMOILIbI0 ONTHYECKOTO
(cBeToBoro) Mukpockoma? Kak BeIOpaTh MOJIE3HOE YBEITHUYCHHE
Mukpockona? KakoBa oCHOBHasi 0COOEHHOCTb NMPHUTOTOBJICHUS
00BEKTa I MUKPOCKOITMYECKOTO UCCIIEIOBaHUS?




2. OOBICHUTD, 3a4eM HEOOX0MMO HUCCJIEN0BATH
MakpocTpykTypy? Kakumu MeTosaMu 3T0 MOXHO caenats? Yto
MOJKET CIIY)KHTh 00bEKTOM MaKpoaHanuza?

3.  Kakum METOAOM MOYKHO YCTaHOBHTH TUI
KPUCTAIJIMYECKON pEelIeTKH MeTayia u ee mapamerpsl? Kakue
TUIIBl pENIETOK BcTpeudarorca y wmetawioB? [louemy oHu
Ha3bIBAIOTCSA TJIOTHOYNAKOBAaHHBIMU?

4. llpuBenute mnpuMep BIUSHUSA TUNA CBA3M  (TUHA
KPUCTAIJTNYECKON PEllIeTKH) Ha CBOMCTBA MaTepuaa.

5. Ilouemy cBOMCTBa  KpUCTAJLIMYECKOTO  MaTepuana,
W3MEpEHHbIE B Pa3HBIX HAIMpPaBJICHUSIX, MOTYT oTiau4arbca’? B
KaKUX MaTepuajax 3TO SBJIECHUE HE HA0JI01aeTCs U o4YeMy?

6. Ilouemy mpW XOJOJHOW IUIACTUYECKON aedopMaluu
(IITaMIOBKE WJIM BBHITSDKKE) MOTYT 00pa30BaThCs (PECTOHBI 1O
KpOMKe (Kparo) u3aeiusi?

7.  OOBSACHUTb, YEM paA3IMYAIOTCS O-KEJIE30, Y-KEIe30 U
d-xene3o?

8. Tlouemy mnpu XONOAHOM TMIACTHYECKON nedopmanuu
BO3pacTalOT MPOYHOCTHbIE XapakTepuctuku? Kak 3710 siBiIeHHE
HasbIBaeTcs? B Kakux cilydasx 3TO SIBJICHHUE HEXeNaTeIbHO?

9.  Yro 03HaYaOT TePMHHBI Je(HOPMAIIIOHHOE YIIPOYHEHHE,
3epHOTPAHUYHOE YIPOYHEHHE, AMCIEPCHOHHOE YIPOYHEHHE,
TBEPAOPACTBOPHOE yIIPOUYHEHHUE?

10. Tlosicauth TpaduuecKkn (GUIUIECKUH CMBICT TTOHSTHS
«paBHOBECHAsl TemIepaTypa KpUCTATU3aluW (TUIaBICHUS ).
Kakoe ycioBue HEOOXOAMMO BBIOJHUTH, YTOOBI Hayaycs
nporecc KpucTauiu3anuu?

11. OObscCHUTH, B YE€M OTIUYHE KPUBBIX OXJIAXKICHUS
KPUCTAUIMYECKUX U aMOpQHBIX Tea? MOXKHO JM THOIY4YHUTh
amMop(HBIN MeTa (METaJUIMYECKOe CTEKII0)?

12. Tlouemy 3epHa 3aKpUCTAIUIN30BABILErOCs
METAIJIMYECKOIO0  MaTepuana He HMMEIT TIeOMETPUUYECKU
MPaBMIbHON pOpMBI?

13. Kakywo mnemp mpecienyiT IpPH BBEISCHHH B pPAaCIUIaB
(xkupxkuii  meramn) moaudukatopo? IlpuBect mnpuMeps
NecTBUS MOIU(PUKATOPOB.

14. OOBIACHUTS, B KaKoi OTJIUBKE 3€pHO
3aKpHUCTaUIM30BaBLIerocss MeTaiia Oyzaer Oousblue: 1pu
pa3iMBKe KHMJIKOTO MeTajula B IecuaHyoo ¢GopMy HIH B
METALTAYECKYIO?

15. OOBsACHUTB, K 4YEeMy MOXET IPHUBECTU IIeperpes
pacruiaBa mpeJ pa3iuBKoi ero B GopMbl (U3J10KHUIIBI)?

16. OOBsACHUTD, 3aueM IIPOBOJSAT oIeparuo
MOACTYKMBAHWS TpH  ModydyeHuH oOmIMBOK? Kak ee
OCYIIECTBUTh

17. OObscHUTH, TpH Kakoil naedpopmanuu  MOXKHO

HeoOpaTHMo U3MEHUTH POpMY, pa3Mephl U CBOWCTBA MaTepualia
— YIPYTrOW WM TUIACTHYECKON?

18. OOBSICHUTH TIOHATHE TEOpPETUYECKas MPOYHOCTh
kpuctayuia. Kak oHa W3MeEHSETCS MPU W3MEHEHWU TUIOTHOCTH
IUCIIOKALUNA?

19. OOBACHUTH, YTO MPOUCXOIUT TIPHU (HOPMHUPOBAHUH
TEKCTYpHI B 1e(hOPMHUPOBAHHOM MaTepuaie?




20. 3adueM TpeOyeTcsi BOCCTaHABIMBATH IIACTUYHOCTH
X0JI0/THO1e(hOPMHUPOBAHHOTO JucTa (xamuOpoBaHHOM
3arOTOBKH, BOJIOUYEHOH mpoBosioku)? Kakoi 00paboOTKO 3TO
MO>KHO cJienaThb?

21. OOBACHUTD, KaKoe CBOMCTBO Marepuaia
XapakTepu3yeT TBepAOCTh. Ha uyeM OCHOBBIBAIOTCS METOJIbI
u3Mepenus Teepaoctu? B uem ux ornuuue?

22. Kak npoBojsT ucnblTaHHE HAa yJApHYIO BS3KOCTbH?
Kakosa ero nenn?

23. C xaKoil 1enbio MPOBOJAT YCTAIOCTHBIC HCIIBITAHUS?
24. Ha npumepe 1ByXKOMITOHEHTHOW CHCTEMBI IT0Ka3aTh,

KaKyl0 HH(OPMAIMIO MOXHO IMOJyYUTbh, MOJIB3YSICh MPABHIOM
phidara (IpaBUIIOM OTPE3KOB).

25. CxematnyHO M300pa3uTh JAuarpaMMmy JIBOMHOM
CHUCTEMBl C OTCYTCTBHEM pacTBOPUMOCTH (C  IOJHOHU
pacTBOPUMOCTBIO, C  OrPAaHUYEHHOM  pacTBOPUMOCTHIO)
KOMIIOHEHTOB B TBEPJOM COCTOSHHM, J1aTh XapaKTEPUCTHKY
TOYEK, JIMHUH AuarpamMmebl, (a3 1 0e3BapHaHTHBIX PEBPALICHUN
CUCTEMBI.

26. PaccuuTats OTHOCHUTEJIHOE KOJINYECTBO
CTPYKTYPHBIX  COCTaBJISIOIIMX CIUIaBA TPH  KOMHATHOMN
TeMIeparype M CXEeMaTHYHO H300pa3uTh CTPYKTYpy CIUIaBa
JIBOMHON CHCTEMBI C OTCYTCTBHEM PACTBOPUMOCTH (C TOJHOM
pacTBOPUMOCTBIO, C  OTPAaHUYEHHOW  PACTBOPUMOCTHIO)
KOMIIOHEHTOB B TBEPJIOM COCTOSIHUU.

27. Onummre oOpa3oBanue neaeOyputa. B kakux
CIUIaBax OH 0Opa3yeTcs, KaKOBbl YCJIOBHs €ro odpazoBaHus?
Kakoit neneOypur Ha3bIBalOT INpeBpaiieHHbIM? CXxeMaTHYHO
n300pa3uTh  CTPYKTYypy JieaeOyputa TpU  KOMHATHOU
TeMIeparype.

28. Onumure obpa3zoBanue nepiuta. KakoBsl ycrmoBus
00pa30BaHMs U XapaKTEPUCTHKH ITOH CTPYKTYpbI? CXeMaTu4HO
M300pa3uTh CTPYKTYpY HEpIUTa MPU KOMHATHON TEMIIEpaType.
KakoBbI pa3HOBUIHOCTH ATOH CTPYKTYpHI?

29. N300pa3uth quarpaMMmy COCTOSIHUS JKeJe30 — Kapoua
xKenesa, Yyka3aTh (a3bl BO Bcex OOJNACTIX JUarpaMMbl,
paccMOTpeTh TpeBpalieHus B cruiase, conepxkarmiem 0,01 (0,2;
0,45; 0,8;1,0; 2,5; 4,3; 4,7) % C. Kak Takoii cruiaB Ha3bIBaeTCs?
Paccuntath  OTHOCHUTENBHOE  KOJUYECTBO  CTPYKTYPHBIX
COCTABJISIIOLIMX B 3TOM CIUIaBE M CXEMAaTUYHO M300pa3UTh €ro
CTPYKTYpY NIPH KOMHATHOM TeMIeparype.

30. OOBsicHUTD, uYeM JuarpaMma xene3o — rpadur
OTJIMYAETCS OT JuarpaMMmbl Xkeine3o — IeMeHTUT. M300pa3uth
CXEMaTHUYHO  CTPYKTYpBbl  CEephlIX UYT'YHOB C  pa3HOH
METAIJINYeCKOH OCHOBOM ((eppuTHON, (HeppUTHO-TIEPIUTHOM,
NEPIAUTHOM) M ¢ pa3HON (GopMoil rpadUTOBBIX BKIIOYCHHUN
(mnactuHYaToi, mapoBuAHON). OOBSICHUTH, KaK MPOUCXOAUT
nporecc rpadpuTH3aLMUd U (GOPMUPOBAHUS CTPYKTYPHI B ITHX
CILIaBax.

IIpuMepHbIe NpaKTHYECKHE 3aaHNs [JIsl IK3aMeHa:
1. N300pa3uth MOMHYIO JUarpaMmy COCTOSIHHSI KeJle30
— yraepoj, ykazaTh ¢asbl BO BCEX OOJACTAX TUarpammbl,




paccMOTpeTh TMPEBpalleHHs B CIUIABE CHCTEMBI JKEIe30 —
kapoun xenesa, conepxkamem 0,01 (0,2; 0,45; 0,8;1,0; 2,5; 4,3;
4,7 % C. Kak Takoit cmnaB Ha3biBaerca? Paccuurarh
OTHOCUTEIIbHOE KOJIMYECTBO CTPYKTYPHBIX COCTaBIISIIOIINX B
3TOM CIUIaBE M CXEMaTU4YHO H300pa3uTh €ro CTPYKTypy Hpu
KOMHATHOW TeMIepaType.

2. N3006pa3uth moaHy0 quarpaMmy COCTOSIHHSI KeJle30
— yriuepojia, ykas3aTth (ha3bl BO BCEX O0JAcTSX Juarpammbl,
paccMOTpeTh NpPEBpalleHUs B CIUIABE CHCTEMBI JKENIe30 —
rpadur, comepxkamem 2,5 % C, ¢ pa3HO MeTaNTUYECKOU
OCHOBOM ((peppuTHOH, PeppUTHO-TICPIUTHOM, TIEPIUTHON) U C
pasHoii Qopmoii TpadUTOBBIX BKIIOYCHHN (TIACTUHYATOM,
mapoBuaHoi). Kak Takoil cruiaB HaszwpiBaeTcsi? CXeMaTHYHO
n300pa3uTh €ro CTPYKTYpy MpH KOMHATHOM TemIieparype.

3. PacimmmdpoBate Mapku cTanu, yka3aB CoOJIep)KaHUE
yriaepoaa, BUJ M COJEpKAHUE JIETHMPYIOIIMX 3JIEMEHTOB,
KauecTBO, HA3HAYCHHE U IPUMEPHBIEC CBOICTBA.

4. Pacumgposars MapKy ceporo (JiuTeliHorO,
BBICOKOIIPOYHOT'0, KOBKOT'0) YYI'yHa, yKa3aB €ro CTPYKTypy U
yCIOBUS TIOTYyYCHUS

o. Ha3zoBuTe KpuTHUYECKHE TOUYKU CTAIM M UX 0003HAUYCHUE.
Kak onm onpenenstorca? Yka3aTh UX [IOJIOKEHHUE HA TUarpaMMe
Fe-C.

6. Kakoii ayCTEHUT u nouemy HA3bIBAIOT
nepeoxyiaxaeHHbpM?  Kak  ompeaenuTs  cTeneHb  €ro
MepeoXJIaXKACHUS?

1. [ToueMy B 3akajle€HHOW CTaJIM BCErJa MPUCYTCTBYET
OCTATOYHBIN ayCTEHUT?

8. Kaxk M0kHO HCTIONB30BaTh HA MPAKTHUKE U30TEPMUIECKUE
JUarpamMmbl pacraja nepeoxiakIeHHOro aycTeHnuTa?

9. Kak wu3MeHsaTCs CBOWCTBAa CTalM NPU YBEIUYECHUHU
CKOPOCTH OXJIQKJIEHUSI B MEpIuTHOM uHTepBajie? OObSICHUTD,
nouemy?

10. BreiOpate  Hambornee  OUCHEPCHYIO  CTPYKTYPHYIO
COCTaBISIIONIYI0, (opMHUpYyIOLIylocs Tnpu  IudPy3HOHHOM
pacnaje nepeoxIakJIeHHOIO ayCTeHUTA.

11. Uro oOmiero v B 4yeM OTJIMYUS B CTPYKTypax MEpJIHT,
copOuT 1 TpooCTUT?
12. OOBSACHUTH, TMOYEMY MApPTEHCUT MMEET BBICOKYIO

TBEPAOCTb. 3a4e€M CTajb CO CTPYKTYpOW MapTEHCHTa HaJo
MIOABEPTaTh OTIYCKY?

13. OOBSICHUTD, B KaKOH cTalid OyJIeT BhIIIEe TBEPAOCTh MPU
3akaznke: B cranu 45 nmu 30XI'C?
14. OObsicHuTh, y Kakol cranu  Oyaer  Oomblie

MIPOKAJIMBAEMOCTh — YTJIEPOJNCTON WM JIETUPOBAHHOMN? 3auem
He00X0IMMO 3HATh MPOKATUBAEMOCTh CTaH?

15. Kak BBIOpaTh CKOPOCTh OXJIAKICHUS TIPH 3aKAJIKe s
MOJYYEHUsI MApPTEHCUTHOM CTPYKTYpPhl IO BCEMY CEUYEHUIO
n3nenus’?

16. Jns  xakoM  cramm  —  JODBTCTOMAHOM WU
3a9BTEKTOMJTHON — HY)KHO MPUMEHSTHh HEMOJHYH 3aKaiky?
[Tosicauts, ncnone3ys auarpammy Fe-C.

17. CpaBHHTE CBOICTBA CTaau ¢ OEHHUTHON CTPYKTYPOH M




MapTEHCUTHON CTPYKTYypOH, ¢ OCHHHTHOW ¥ TPOOCTUTHOMN
CTpYKTypoil. OOBSICHUTE pa3IHyusl.

18. [Toyemy mpu OTIIyCKE 3aKajJe€HHOH CTajlud BHIOMPAIOT
pa3nUYHbBIC TEeMIIepaTyphl HarpeBa?
19. Kakas cranp mocne ynydmieHuss Oyner uUMeTh Oojee

BBICOKYIO TBEpAOCTh: cTaib 45 niu crans 30XI'C, ecnu oTnyck
MPOBOJIWJIN TIPH OAHOM U TOM ke TemmepaType?

20.  Ilouemy pexymuii HHCTpPYMEHT U3 yIJIEPOAUCTON CTaIN
MOJIBepraloT HU3KoMy oTnycka. Kakas Oynmer cTpykTypa u
CBOMCTBA TaKOT0 MHCTpyMEHTa?

21. B d4em ocHOBHas O0COOCHHOCTH M IPEUMYIIECTBA
TEPMOMEXaHUYECKOH 00paboTKu cTamu?
22,  C  KakOH  [ENbI0  HACBHIIAIOT  TOBEPXHOCTh

HU3KOYIJIEPOAUCTON CTAIHU YTIAepoIoM?

OIIK-1.3

[Ipumenser  MeTObI
MOJICIIUPOBAHUS 51
MaTeMaTH4YECKOro
aHaIM3a JUIsl pelIeHus
3a1a4

IIlpumepHble NpakTHYeCKHe 3aJaHHMsA /JIsl 3a4eTa 10
peleHuIo 3a1a4 u3 npogeccuoHaIbLHON 00J1aCTH

1. Kaxk npoBectu Mmakpoananus? KakoBsl €ro 11ejii, MeTo b7
2. Kakum MeTrogoM MOXHO HCCIEIOBaTh PaCIpEeICHUE
cepbl B CIIUTKE (OTJIMBKE, 3arOTOBKE)?

3. Kak nposectu rirybokoe TpaBieHHE CTaIbHOIO 00pasLa.
Kakosel ero nenu?

4, Kakum MeTooM MOXKHO BBISIBUT TOpPBI, TPEIIMHBI,

PaKOBUHBI, KPYIHbIE HEMETAJUIMYECKUE BKIIFOUCHUS B OTIIMBKE
(cuTKe, OTIMBKE, IOKOBKE, ITpoKaTte)?

5. [Ipu MmakpoaHallv3e CIUTKA BBISBICH JUKBAIIMOHHBIN
KBagparT (MOJycaJovHas JIMKBAIUs, OCEBas IOPUCTOCTD,
CKBOPEYHUK, KaMHEBUJIHBIA U3J0M, (JIOKEHbI, HIH(EepHBbII
u3ioM, paccioenne). OObSICHUTh MPUYUHBI TOSBJICHHUS TOTO
nepekrTa M BO3MOXKHBIE  CIIOCOOBI  €ro  HCHpaBJICHUs
(npenoTBpaIieHus).

6. Kak OTIMYUTH YCTaJOCTHBIA W3JIOM OT NPOYUX BHJIOB
n3noma? KakoBbl IPUUMHBI IPOSIBIIEHUS TAKOTO U3JI0Ma?

7. Kak oTnuuuTh BA3KOE paspylIeHUE OT XPYIKOro?

8. Kak mpoBecTH  MHKPOCKOIIMYECKOE  HCCIEAOBAHUE

METaJJINYeCKOro Marepuana? YTo MO>KHO BBISIBUTH C IIOMOILBIO
TaKOI'0 UCCIIEJOBAHUS?

9. Kak MOXHO TMOBIMATHL Ha BEIUWYMHY 3€pHA MpuU
Kpuctaymsanuu metamuia? Kakue mMepbl MOXKHO NPEASIOKUTH
JUISL TOTO, 4TOOBI 00ECTIeYUTh IMOJIyYeHHE MEJKOTro 3€pHa IpH
KpUCTAJIIIN3aLUu?

10.  OOBsACHUTH, B UEM PA3INIHE MEKTY XOJIOTHON U TOPSTULH
wiactuaeckol  nedopmarnusimu?  [louemy mpu  XosoaHOU
macTuyeckot  pedopmanuu  HaOdroAaeTcs  yOpOYHEHHE
MeTaJljia, a IpHU ropsuei 3Toro He MPOUCXOJUT?

11. Kax BOCCTaHOBHTH IIJJACTUYHOCTH
X0JI0/THO1e(hOPMHUPOBAHHOTO JMcTa (xanmuOpoBaHHOMN
3aroTOBKM, BOJIOUEHOW mpoBosioku)? Kak ocyiiecTBUThH
OIlEepaIfIo PEKPUCTAIN3ALMOHHOIO OT)KUra?

12. Kak ompenenuts mpeaen ynpyrocta (mpeaen TeKydecTH,

npenen IIPOYHOCTH, OTHOCHUTEIIBHOE YIUIMHEHHE,
OTHOCUTEIIBHOE CY)KEHUE, TBEPAOCTb, YAApPHYI BSI3KOCTb)
Matepuana?

13. Kak omnpeneanuTh OTHOCUTEIBHOE KOJWYECTBO (a3




(CTPYKTYpHBIX COCTaBIISIONINX) MPU 33J]aHHON TeMIlepaType B
JBOWHBIX criiaBax? [1osiCHUTE TpaduyuecKu.

14. Tlpu KakuX yCIOBHUSIX B METAJUIMYECKUX CILIABAX MOXKET
0o0pa3oBaTh TBEPABI pacTBOp 3aMelIeHHs (TBEPIBIA PacTBOP
BHEJPEHUS, XUMHUYECKOE COEIUHEHHE, MEXaHHuecKas CMeCh
koMroHeHToB)? Kak BeIrsmsTr oOmactu  3tux  ¢$a3  Ha
Juarpammax COCTOSTHUS?

15. CxematnyHo W300pa3UTh KPHUBYIO OXJIAXACHUS H
CTPYKTYpYy JIO0OOro cIijlaBa JBYXKOMIIOHEHTHOH CHCTEMBbI (C
OTCYTCTBHEM DPACTBOPUMOCTH, C IOJHONH pPacTBOPUMOCTbHIO, C
OTPaHUYEHHOM PACTBOPUMOCTHIO KOMIIOHEHTOB B TBEPAOM
COCTOSIHMH ) P KOMHATHOM TemIeparype.

16. CxemarndHo wu300pa3UTh CTPYKTYPYy JIIOOOTO CIUTaBa
JIBYXKOMIIOHEHTHOW CHUCTEMBI IMPU KOMHATHOM TEMIIEpaType,
paccuuTaB = OTHOCUTEJIIBHOE  KOJMYECTBO  CTPYKTYPHBIX
COCTaBJISOLIUX.

17. Tlpu MHUKPOCKONHYECKOM HCCIIEJOBAHUM B CIUIaBE
HaOmomaroTcs 3epHa (Qeppura W HEOOIBIIOE KOJIUYECTBO
nementuta. Kak Ha3piBaeTcsi Takoi cmiaB? KakoBbl ero
CBOICTBa U 00JaCTU IPUMEHEHUS?

18. Ilpm MHUKpPOCKONMYECKOM UCCIICJOBAHHH B CIUIaBE
HabOmonatotces 3epHa heppura u nepaut. Kak Ha3piBaeTcs Takoi
crutaB? KakoBbI €ro CBOMCTBA M KaK OHU 3aBHUCST OT KOJIMUECTBA
nepnuta? KakoBbl 0051aCTH MPUMEHEHUS 3TUX TLJIaBOB?

19. TIlpu MHUKpPOCKONHMYECKOM HCCIICJOBAHHH B CIUIaBE
HaOmonatorcsa nepaut. Kak Ha3piBaetcs Takoil crutaB? Kakosbl
Pa3HOBUIHOCTH TAKOW CTPYKTYPHI U Pa3INYUs B UX CBOMCTBAX?
20. IIpu MHKpPOCKOIIMYECKOM HCCIEIOBAaHUU B CILIaBe
Ha0JII0/1al0TCA MEPIUT U CETKa LIEMEHTUTA 10 TPaHHIaM 3€pEH.
Kak naspiBaercs Takoii cruiaB? KakoBbl ero cBoiicTBa U 001acTu
MIPUMEHEHUSI?

21. Ilpu MHKPOCKOIIMYECKOM HCCIEIOBAaHUU B CILIaBe
HaOmromaercst jeneOyput. Kak Ha3zpiBaeTcs TakoW CruiaB?
KaxkoBsl ero cBoiicTBa U 001acTH TPUMEHEHHUS?

22. Tlpm MHKpPOCKOITMYECKOM HCCIICJJOBAaHUU B CIUIaBE
HaOmonaroTcs 3epHa Qepputra u BKItodeHHs rpadurta. Kak
Ha3bIBaeTCs Takue CIuiaBbl? KakoBbl pa3HOBUAHOCTHU CILIABOB C
TaKUMU CTPYKTYPHBIMHU COCTaBISIOIIUMU, KaKOBBI Pa3IdYyus B
HX CBOMCTBax?

23. Ilpm MHKpPOCKOIIMYECKOM HCCIEIOBAaHUU B CILIaBe
Habuo1al0Tes 3epHa peppuTa, NepauT U BKIIOYEHHUS rpadura.
Kak Ha3piBaercs Takue crmiaBbl? KakoBbl Pa3sHOBHIHOCTU
CIUTABOB C TaKUMH CTPYKTYPHBIMH COCTAaBIISIOIIMMH, KaKOBBI
pa3nuyus B UX CBOWCTBAX?

24. Tlpm MHKPOCKOITMYECKOM HCCJICJIOBAaHUM B CIUIaBe
HaOII0Ial0TCA MEPINUT U BKIIOYeHHs Tpaduta. Kak Ha3piBaeTcs
Takue criaBbl? KakoBbl pa3HOBHJIHOCTH CIUIABOB C TaKHUMHU
CTPYKTYpHBIMH COCTaBIISIFOIIMMH, KAKOBBI DPAa3IU4YUs B WX
cBoMcTBax?

25. Kak wuneHTHGUIIUPOBATH B CTAJIM BUIMAHIITETTOBYIO
cTpykTypy? Ilpu Kakux yclIOBUSX OHAa MOXKET 00pa3oBaThCs U
KaK 3TO TOBIUSICT HA CBOMCTBA CTAJH?

26. Ilpm kakux YCIOBHUSX B CTald MOXET 0O0pa30oBaThCS




nepecwimeHnbii hepput? Kak oH MoBIuseT Ha CBOMCTBA CTaJIH.
Kak npenotBparuts ero oopasoBanue?

IIpuMepHble NpakTHYecKHe 3aJaHUs [Jsl JK3aMeHa 110
pelieHHI0 3agady M3 npodeccmoHanbHOl obaactm (S

ceMecTp)

1. OOBsACHUTD, KaK BEIOPATH COJICPKAHKE YTIIEPO/Ia B CTAIN
JUIE  W3TOTOBJICHHMS JETalld MAIllWH, KOHCTPYKIMH WA
COOpY>KEHHUSI.

2. OOBsCHUTD, KaK BBIOpATh COACPIKAHUE YTIIEpO/ia B CTAIH
JUISL U3TOTOBIICHUS PEXKYLIETO (IITaMIIOBOT0) HHCTPYMEHTA.

3. Kak 1o cTpyKTypHOMY NpHU3HAKy MOXHO OIPEICIHTH

cranb (Oenblii YyryH, Cepblii 4yryH, MOJOBHHYATBHIA YYTYH,
JKEJIe30 TEXHUUYECKOU YUCTOTHI)?

4. OOBACHUTD, MOXHO JIM HCIIOJIB30BaTh O€NbIi YyryH B
KayecTBe KOHCTPYKLIMOHHOTO MaTepuaa.

o. OOBsSICHUTh ~ IpPEUMYIIECTBA  CEpPOro  4YyryHa 1o
CPaBHEHHMIO CO CTAJIBIO.

6. OOBSICHUTD, MOKHO JIM MCIIOJIB30BaTh O€iblii Yyr'yH B
KayecTBE KOHCTPYKIIMOHHOTO MaTepuaa?

7. OO0bsicHuTh, Kakas ¢opMma rpadura B MEHBIICH CTENEHU

ocnabiseT MeTaUIMYecKyro OCHOBY uyryHa? Kak mnosyduTh
Takyto ¢popMy rpadura B OTJIUBKE?

8. Kak nomyuuTh OTIUBKY CO CTPYKTYpPOU KOBKOTO 4yryHa?
KakoBbl pPa3HOBUAHOCTH CTPYKTYpbl TaKOrO 4YyryHa U €ro
cBolicTBa?

9. [Touemy He MPOMCXOAUT YIPOUHEHUS CTAIM IIPU Tropsyeit
mactTudeckoit gegopmanuu npu 1050 °C?

10. Ilouemy nedopmanus cunua (Tru. = 327 °C) mpu
KOMHATHOM Temreparype siBisercs ropsiueit greopmarueii?

11. TIlpu pekpuCTAIIU3alMOHHOM OTKHI€ XOJIOAHOKATaHOU
neHThl u3 ctanu 08KN OoXJaXKIeHHWe B MHTEpBaje TeMIeparyp
680 — 370 °C Bemyr c¢ wmamoii ckopocthio. [louemy 5TO
HE00x0anuMOo?

12.  Ha3HauuTh peKUM PEKPUCTATUTUZAMOHHOTO OTKUTA JUIS
HUKOYTJIEPOJIMCTON XOJIOTHOKATaHOM JIMCTOBOM CTaJH.

13.  Kak onpeaenstoT CKIOHHOCTh CTaIX K POCTY 3€pHA IMPH
Harpese?

14. HasHauuTh pe’KuUM MOJHOTO OTXKUTA JUISl CTAIM MapKu 45.
15. Ha3nauuTh pexXxuM HOPMAJIHM3ALMU IS CTaIH MapkH 45.
16. BriOpate TepMuveckyro 0OpabOTKY JUIsl HMCIPABICHHS
BUJIMAHIITETTOBOM CTPYKTYpPHI B CTaIbHOH OTJIMBKE.

17. BriOparh TepMHUECKYyIO OOpabOTKYy Ui HCIpaBICHUS
KPYITHO3EpHUCTOM CTPYKTYpPHI TOpsSYeKaTaHOM CTalu.

18. BeiOparh 3aKaloOYHYI0  CpeAy, OO0ECIeYMBAIONTYIO
HauOOJIBIIYIO MPOKATIMBAEMOCTh YTIEPOIUCTON CTAIH.

19. BrIOpath 3aKaToYHYIO CpeIy VIS 3aKaJIKU JIETHPOBAHHOM
YIIIEPOIUCTOMN CTAJIH.

20. BriOpath peXHM  OTIIyCKa  3aKaJCHHOW  CTalH,
o0ecreynBaroIuil COXpaHEHUE BBICOKOH TBEPIOCTH.

21. BriOpaTh peXHM  OTIyCKa  3aKaJICHHOW  CTalH,
o0ecreYnBaroIIUil BHICOKHE YIIPYTHe CBOWCTBA

22. BeiOpaTth  peXuM  OTHYCKa  3aKAJICHHOW  CTaJIH,
o0ecreynBaoNInil coYeTaHNe BHICOKOH MPOYHOCTH, TBEPIOCTH,




MJIACTUYHOCTHU U YIAApHOM BS3KOCTH.

23. Cranp 45 Oblna MoABEpPrHyTa HArpeBy IMOA 3aKaJKy 10
temriepatypbl 740 u 840 °C. Kakoli pexxum HarpeBa BBIOpaH
MIPaBWJIBHO U NOYEeMY?

24. Crans Y10 Obuta mogBEpTHYTAa HArPEBY MO 3aKAIKY JI0
temriepatypbl 740 u 900 °C. Kakoii pexxum HarpeBa BbIOpaH
IIPaBWJIBHO U N104YEMY?

0) Ilopsinok mnpoBeaeHUSs] NPOMEKYTOYHOH aTTECTAIMU, NMOKA3aTeJd M KPUTEPUH
OlleHUBAHMS:

IIpome:xxyToyHast arrecrauuss 1o JucuMIvIMHe «MarepuanoBeleHHe»  BKIHOYACT
TEOPETUYECKHE BONPOCHI, O3BOJISIOIINE OLEHUTh YPOBEHb YCBOCHHUS 00YUarOIIMMUCS 3HAHUH, U
NPaKTUYECKHE 3aJaHusl, BBIABIAIONIME CTENEHb CHOPMHPOBAHHOCTH YMEHHMH W BIAJCHUH, U
IIPOBOJUTCA B BUJEC 3a4€Ta U DK3aMEHA.

3ayeT MNpOCTAaBJIAETCS IOCHE OLECHKU 3HAaHMM OOydYarolUXcs IO pe3ysbTaTaM  3allUThl
BBINOJIHEHHBIX JIAOOPAaTOPHBIX PAabOT M KOHTPOJIBbHBIX paboT, BKIIOYAIOIIUX TEOPETUUYECKUE
BOIIPOCHI U IIPAKTUUECKUE 3aJaHUsI.

IMoka3aTeu U KPUTEPUH OIIEHUBAHUSI 3a4eTAa:

ﬂ/l}l nOJIy4€HUsA OUEHKU

— (GadYTEHO» — 06yqa101u1/11?lc;1 AOJDKCH II0Ka3aTb 3HaHWA HC TOJIBKO Ha YPOBHC
BOCIIPOU3BCACHUA U 0OBsICHEHHS I/IH(i)OpMaI_II/II/I, HO W HHTCJUICKTYAJIbHBIC HABBIKH PCHICHUMA
Hp06JICM M 3a7a4, HaXOXICHHA YHHUKAJIbHBIX OTBETOB K HpO6JI€MaM, OLCHKH MW BBIHCCCHUA
KPUTHYICCKUX CY)KHCHHﬁ;

— «HE 3a4YTCHO» — o6yqa101111/n710$[ HC MOXCT IMOKa3aTb 3HAHUA Ha YPOBHC BOCIIPOM3BCIACHUSA U
0OBsICHEHHS I/IH(l)OpMaLII/II/I, HC MOXKET IIOKa3aTb MHTCIUICKTYAJIbHBIC HABBIKU PCHICHUA ITPOCTBIX
3aaad.

DK3aMeH T10 JaHHOM TUCHUILINHE IMPOBOAUTCH B YCTHOﬁ Q)opMe I10 3K3aMCHAIIlMOHHBIM 6I/IJ'IeTaM,
Ka)KI[BII\/'I M3 KOTOPBIX BKIIKOYACT 2 TCOPCTUUCCKHUX BOIIPOCAa U OAHO NPAKTUYCCKOC 3aJaHUC.

IToxa3aTenn U KPpUTEPHUH OLCHNBAHUS JK3aMeHA:

— Ha OIEHKY «OTJIMYHO» — OOyyarouuics JIeMOHCTPUPYET BBICOKUH  YPOBEHb
c(OPMHPOBAHHOCTH KOMIIETEHIMI, BCECTOPOHHEE, CHCTEMAaTH4YeCKoe WU TIIIyOOKOoe 3HaHue
y4eOHOro MaTepuasia, CBOOOJHO BBINONHAET NPAKTHYECKUE 3aJaHMsl, CBOOOIHO ONEpUpPYET
3HAHUSMM, YMEHHUSAMHU, IPUMEHSAET UX B CUTYaLUAX MOBBILICHHOMN CII0)KHOCTH.

— Ha OIICHKY «X0pOo1I0» — 00y4Jaromuiics JeMOHCTPUPYET CPEAHHUM ypOBEHb CHOPMUPOBAHHOCTH
KOMIIETEHIIM: OCHOBHBIE 3HAHUs, YMEHUSI OCBOCHBI, HO JIOMYCKAIOTCSl HE3HAUUTEIbHbIE OITNOKH,
HETOYHOCTH, 3aTPYJHEHUs IPU AHATUTUYECKHUX OIEepalusix, IIEpEeHOCE 3HAHMM M YMEHUH Ha
HOBBIC, HECTAHIAPTHBIE CUTYALUH.

— Ha OILICHKY «Y/AOBJIETBOPUTEJbHO» — O0y4YaroIIUica IEMOHCTPUPYET MOPOTOBBI YPOBEHD
c(OPMHPOBAHHOCTH KOMIETEHIIUI: B X0/1€¢ KOHTPOJIBHBIX MEPONPHUATHIA JTOIMYCKAIOTCS OLIHMOKH,
MPOSIBIISIETCS OTCYTCTBUE OTNEIbHBIX 3HAHUM, YMEHHI, HaBBHIKOB, OOYYaIOUIUIICS MCIIBITHIBAET
3HAQYUTEIIbHBIC 3aTPYAHEHUS IPU OINIEPUPOBAHUU 3HAHUSAMM U YMEHUSMU IIPU UX MIEPEHOCE Ha
HOBBIE CUTYallUN.

— Ha OIICHKY «HeY/10BJIeTBOPUTEIbHO» — 00yJaroIuiics 1eMOHCTpupyeT 3HaHus He Oonee 20%
TEOPETUYECKOr0 MaTepuasia, JOMYCKaeT CYUIECTBEHHbIE OIIMOKH, HE MOXKET I[0Ka3aTh
MHTEJUICKTYaJIbHbIC HaBBIKU PEIICHUS MPOCTHIX 3a/au.




