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Pabouas mporpamma cocraiena Ha ocHoBe @I'OC BO - GakanaBpuar 1o HarpaBJICHHIO
noarorosku 22.03.02 Metamnyprus (npuka3 Munoopuayku Poccun ot 02.06.2020 r. Ne 702)

Pabouast mporpamma paccMoTpeHa W om0OpeHa Ha 3acenaHuu Kadeapsl JIMTeHHBIX

IIPOLECCOB U MAaTEpUAIIOBEICHU //
21.01.2022, nmpoTokos Ne 6
3aB. xadenpoit 4%7 —= H.A. ®eoktucros

PaGouas mporpamma oo0pena metoaudeckoi komuccuein UMMuM
15.02.2022 r. mpoTtoxon Ne 6
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JIner akryaauszanuu padoueil mporpaMmbl

PaGouast mporpamMmma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzaruu B 2023 - 2024
yueOHOM Troy Ha 3acefaHuu Kapeapsl JIMTEHHBIX MPOLIECCOB I MATEPHATIOBEICHUS

IIporokomor 20 . Ne

3aB. kadeapoii H.A. ®eoKTHCTOB

PaGouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanusamnuu B 2024 - 2025
yueOHOM roy Ha 3acefaHuu Kapeapsl JIMTEHHBIX MPOLIECCOB I MATEPHATIOBEICHUS

IIporokomor 20 1. Ne

3aB. kadempoii H.A. ®eoKTHCTOB

Pabouas nmporpamma nepecMoTpeHa, o0cyxaeHa u ogodpena st peanmszanuu B 2025 - 2026
y4eOHOM roy Ha 3aceqaHuu kadeapsl JIUTEHHBIX TPOLIECCOB U MATEPHATIOBEICHUS

IIporokomor 20 1. Ne

3aB. kadeapoii H.A. ®eokTucron

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamsanuu B 2026 - 2027
y4eOHOM roy Ha 3aceqanuu Kadeapsl JIUTEHHBIX IPOIIECCOB U MAaTEPHATIOBEICHHS

IIporokomor 20 1. Ne

3aB. kadeapoii H.A. ®eokTucron




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

Henssmu ocBoenust nucuumuinabl KMATEPUAJIOBEJIEHUE» sBnsroTcst: mpuoOpeTeHue
CTYyJICHTaMH TEOPETUYECKUX 3HAHUWA O 3aKOHOMEPHOCTAX, ONpPENENSIONUX CBOWMCTBA
MaTepHaJIOB, MPAKTHUYECKUX HABBIKOB KOHTPOJIS W IPOTHO3UPOBAHUS CBOWCTB M ITOBEICHUS
MaTepUaIoB B Pa3IMYHBIX YCIOBHUSAX UX 00pPaOOTKH M IKCIUTyaTalluH, HEOOXOAUMBIX OaKaiaBpy
o npodpuao «OOpaboTKa METAJIJIOB U CIUIABOB JAaBJICHHEM (ITPOKATHOE MPOM3BOJICTBO)» IS
TJI0JIOTBOPHOM Hay4HO-UCCIIeI0BATEIbCKON i MIPOU3BOJICTBEHHO-TEXHOJIOTHYECKOM
eITEILHOCTH.

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

JucuunnuHa MarepuaioBeieHHe BXOJIUT B 00s3aTeNbyl0 YacTh y4eOHOro IijIaHa
00pa30BaTeIbHOI IPOrPaMMBI.

JUis  u3ydeHus  JAMCUMIUIMHBI  HEOOXOAMMBI  3HAHUS  (YMEHHMs,  BJaJCHUsA),
c(OpMHUPOBAHHBIC B PE3YIbTATE U3YUCHHSI JUCITUTUTUH/ IPAKTUK:

duznyeckass XUMHS

OCHOBBI METAILITYPTUYECKOTO TPOU3BOICTBA

BBenenue B HanpaBiieHUE

OO6m1ast 1 HeOpraHMU4eCcKas XUMHS

®dusnka

ConpoTHBIIEHHE MaTEPHATIOB

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

MeTo/1p1 MCCIIEJOBAHUS MAaTEPUATIOB U IIPOIIECCOB

TexHom0rMK MPOU3BOACTBA COPTOBOTO MTPOKATA

Tepmuueckas 06paboTka B 00pabOTKE METaIOB JaBICHUEM

TexHonOrUK MPOU3BOACTBA IMCTOBOTO MPOKATa

[Tpon3BoACTBEHHAS - TEXHOJIOTUYECKAS (TPOSKTHO-TEXHOJIOTHYECKAs ) PAKTHUKA

TexHomorus HaHeceHUs AHTUKOPPO3UUHBIX MOKPBHITUH B IexaX OOpaOOTKH METAJIOB
JaBJICHUEM

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

HoBble TeXHOJIOTHUECKUE PELIeHUs B Ipolieccax 00paboTKH METaJIOB JaBJIEHUEM

3 KomnereHunu o0y4yaroiierocsi, popMupyemMbie B pe3yabTaTe 0CBOEHUsI

AUCHUILUTUHBI (MOYJIs1) ¥ IIJIAHUPYEMBbIE Pe3yabTAThl 00yUeHu sl

B pesynpraTe ocBoeHus aucuUIIUHB (MOoAyns) «MaTepuanoBeneHne» oOyqaroniuiics
JOJKEeH 00J1a/1aTh CIEAYIONUMHU KOMITETECHIHSIMHU:

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

OIIK-1 CrnocobeH pemaTh 3agaydl NpOPEecCHOHATBHON AEATENbHOCTH, MPUMEHSSI METOJIbI
MOJIEJTMPOBAHUS, MATEMaTHUECKOT O aHaJIN3a, €CTECTBEHHOHAYUYHbIE M OOLIEMH)KEHEPHBIE 3HAHUS

OIIK-1.1 Hcnonp3yeT €CTECTBEHHOHAYYHBIE 3aKOHBI W IPUHLMUIIBI [IPU PELICHUH
MIPAKTHUYECKUX 337124

OIlK-1.2 Pemaer crangaptHeie mpodeccuoHalbHBIE 3aladd ¢ [PUMEHEHHEM
00IIeMH)KEHEPHBIX 3HAHUHI

OIIK-1.3 [IpuMeHsseT MeTOABI MOJEIUPOBAHMS M MAaTEMaTHUYECKOro aHaiau3a I
penIeHus 3a1a4 TEOPETUYECKOT0 M MPUKJIIATHOTO XapaKTepa




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

YUCJIC:

— KOHTaKTHas padora — 132 akaj. 4acosB:
— aynutopHas — 126 akaj. 9acos;

— BHEAyJUTOpPHAs — 6 aKaJ1. 4acos;

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

— B hopMe npakTuyeckoit moaroroBku — 0 akaj. yac;

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

dDopMa aTTeCcTaluu - 3a4€T, 9K3aMCH

AynutopHas ) =
o | KoHTakTHas pabora E 3 ®dopma TeKyILero
=
5 B aKaJl. yacax 2] Bu KOHTPOJISt
Pasnen/ Tema 3 (B axaj. uacax) S A . p Kon
S 3 © | caMoCTOATENBFHON | YCIIEBaEMOCTH U
JTACIUTUTAHBI 5 [ . | xommeTeHIK
3 o & padoThI TIPOMEKYTOYHOH
n1a6. | mpakr. [ € 3
Tex. : PaKT. = g aTTeCTalun
3aH. 3aH. | O &
1. Beenenue
1.1 Ponp wMartepuanma B
SKCIUTyaTallud  W3JEIHi. .
IIpopaboTka Texymmid
OCHOBHEBIE TOHATHS. TeopeTpI/IquI(oro KOHTyH;HL_ OIIK-1.1,
Hctopus pa3BuTHS 2 5,2 P P o OIIK-1.2,
(JIEKILIMOHHOTO) YcrHbli
MaTepHUaIOBEICHHS Kak OIIK-1.3
Marepuana JKCIIPECcC-0Mpoc
Hayku.Knaccudukarus
MaTepHaJoB.
ITpopaboTka
1.2 Knaccuduxkarms JIEKIITUOHHOTO Texymmii
marepuaioB.  OcHoBHble| 3 Marepuaia; KOHTPOJIb:
CBOMCTBA MaTepHasoB. IIOATOTOBKA K Bamura OIIK-1.1,
CBs3p MEXIy CTPYKTYpOMH 2 1 6 71a00PaTOPHBIM 11a00PaTOPHBIX OIIK-1.2,
Y CBOMCTBaMH MaTEpHAaJIOB. 3aHATHUSM; pabor. OIlK-1.3
Meronpt HCCIICA0BAHUS NIOATOTOBKA K KonTponbhas
CTPYKTYPBIL KOHTPOJIBHON pabora
pabote
1.3 TpeboBanus K IIpopaboTka .
P pop Becena. Ycrubiii
KOHCTPYKIIHOHHBIM 2 2,9 JICKIITOHHOTO OIDOC
MaTepHragam Mmarepuana p
Wroro no pazneny 6 1 141
2. ATOMHO-KpPHUCTAJIIMYECKOE
CTPOSHHE MaTEepPHAJIOB
ITpopabotka
2.1 Buasl KpHUCTAIOB. JIEKIITMOHHOTO Texyuui OMK-1.1
Kpucranmueckas 2 6 MaTepHaa; KOHTPOJIb OIK 1'2‘
pemierka. [Tonumopdusm. MMOATOTOBKA K KonTponpras OTIK 1' 3'
AHM30TpONHSI. KOHTPOJIbHOM pabora '
3 pabore
IIpopaboTka
2.2 Hedexrs JIEKIITUOHHOTO Texymmii OTK-1.1
KpUCTAJUTHYECKOTO MaTepuaia; KOHTPOJIb .
P 2 3 6 praza, P OIIK-1.2,
CTpOCHHSI. MexaHU3MBbI MOATOTOBKA K KonTponbHast OTK-1.3
muhhy3un KOHTPOJILHOM pabora '
pabote
Wroro no pazneny 4 3 12

3. Kpucrannmm3zanus paciiaBos




IIpopaboTka

3.1 TepMmoauHAMUYECKHE HeKHHOHHOF'O Texyuuit
YCIOBUS KPUCTAIUIN3ALMNY. varepnana, KOHTPOI®
Mexamusm MOATOTOBKA K KoHnTponsHas OIIK-1.1,
e — 221 8 n1a00paTOpHBIM pabora OIlK-1.2,
3aHATHAM; 3amnuTa OIIK-1.3
ITapameTpsr
B — TOATOTOBKA K 1ab0PaTOPHBIX
KOHTPOJIBHON pabor
pabote
IIpopaboTka
3.2 Camonpou3sBojbHas U JICKIIUOHHOTO Texymuuii
HEeCaMOIIPOU3BOJIbHAS Marepuana; KOHTPOJIb
KpUCTAJUIM3aLHS. MOATOTOBKA K KoHnTponsHas OIIK-1.1,
MomudunupoBanue. 221 8 n1ab0paTOpHBIM pabora OIlK-1.2,
HennputHas 3aHATHIM; Samura OIIK-1.3
KPHUCTATH3ALIHS. MOATOTOBKA K ab0PaTOPHBIX
CrpoeHue cuTKa KOHTPOJIBHON pabor
pabote
HUroro no pazaeny 4/41 16
4. Jlebopmanuss W  Harpes
JeOpMHPOBaHHBIX MAaTEPHAIIOB
ITpopaboTka
4.1 VYnpyras u JICKITMOHHOTO Texymmii
TUIaCTHYECKast MarepHaia; KOHTPOJIb
negopmanps.  MexaHu3M IMOJITOTOBKA K Kontponbhas OIIK-1.1,
nedopmaruu.  M3MeHenue 4/21 8 71a00PaTOPHBIM pabora OIIK-1.2,
CTPYKTYpbl ¥  CBOWCTB 3aHATHSM; 3amura OIIK-1.3
MOJIMKPUCTAITUYECKOTO MOJITOTOBKA K 11a00paTOPHBIX
MeTasuia mpH aeGpOopMaIiim. KOHTPOJIBHOM pabor
pabote
ITpopaboTka
JIEKIINOHHOTO Texymmuit
Marepuaia; KOHTPOJIb
;11.2 CI/BISEE;{ISHI;;;TP Z;;yfi IMOJITOTOBKA K KontponbHas OIIK-1.1,
ehOPMUPOBAHHOTO 4/21 8 1a00PaTOPHBIM pabora OIIK-1.2,
3aHATHAM; 3amura OIIK-1.3
MeTasuia.
MOJITOTOBKA K 11a00paTOPHBIX
KOHTPOJIBHON pabor
pabote
HWroro no pazaeny 8/41 16
5. MexaHudeckne CBOWCTBa
MaTepHaJIOB
IIpopaboTka
JICKIITMOHHOT'O Texymuit OTIK-1.1,
5.1 OcHOBHBIE MOHATUS U 6 MaTepHaa; KOHTPOJIb OIK-1.2
oTIpeIeTIeHSI. MMOATOTOBKA K KonTponpras o
. OIIK-1.3
KOHTPOJILHOM pabota
pabote
ITpopaboTka
JIEKIITMOHHOTO Texyuui
52 Buml Metoms Marepuaia; KOHTPOJIb
oGopyoBante s IIOATOTOBKA K amura OIIK-1.1,
2 6 71a00PaTOPHBIM 71a00PaTOPHBIX OIIK-1.2,
UCIIBITAHUS MEXaHHYECKUX
CBONCTE. 3aHATUSM; pabot OIIK-1.3
IIOATrOTOBKA K KOHTpOHBHaH
KOHTPOJIBHON pabora
pabote
Wroro no pazaeny 2 12

6. ®a3oBBle W CTPYKTypHBIC

HpEeBpaLCHUS
JBYXKOMIIOHEHTHBIX
METAJNINYECKUX CUCTEMAaX

B




IIpopaboTka

JIEKIINOHHOTO Texymuit OIK-1.1
6.1 OcHOBHBIC TOHATHUS 2 411 8 MaTepuana; KOHTPOJIb OHK-l.Z‘
TEOpUH CILIABOB. IMOJITOTOBKA K KonTponbnas OHK-l. 3’
KOHTPOJIBHON pabora '
pabore
ITpopaboTka
JIEKIIHOHHOTO Texymmuit
. Marepuana; KOHTPOJTb
SﬁiTghiamagzgiay?;;iizz MOATOTOBKA K KoHnTponsHas OIIK-1.1,
CTpyKTYpHI IBOFHBIX 4 4/11 8 11a00paTOpHBIM pabora OIlK-1.2,
3aHATHIM; 3amuTa OIIK-1.3
CILJIaBOB.
MOATOTOBKA K ab0PaTOPHBIX
KOHTPOJIBHOH pabor
pabote
HWroro mo pasueny 6 821 16
7. XKenezoyriaepoaucrsie
CIIABEL
ITpopaboTka
7.1 XapakTepucTrka JICKIITMOHHOTO Texymmid OIK-1.1
JUarpaMMbl (hazoBoro 2 40U 10 MaTepuarna, KOHTPOJIb OHK-1.2]
COCTOSIHUS MOJITOTOBKA K Konrponbnas OIK- 1' 3‘
JKEIe30-yrIIepoI KOHTPOJIBHOM pabora '
pabote
IIpopaboTka
JIEKIIHOHHOT O Texymmit
Marepuana; KOHTPOJIb
Z’.l“i)YKTprI (Dogr;i?;alm; MOATOTOBKA K KonTponbHas OIIK-1.1,
4 6/2,41 10 11a00paTOPHBIM pabota OIIK-1.2,
IYTYHOB B PaBHOBCCHOM 3aHATHUSM; 3amura OIIK-1.3
COCTOSIHUH.
MOATOTOBKA K 1ab0PaTOPHBIX
KOHTPOJIbHOM pabor
pabote
HWroro no pazneny 6 |10/4,4U 20
8. 3auer
IIpopaboTka IIpomMexyTouHbIit
JIEKIITMOHHOTO KOHTpOJIb (3auer)
8.1 Koncynpramuu 10 N[HagTef{)::ﬁ:' CZ?ZZ;H%]?}K;CB OIIK-1.1,
BOIIPOCaM TIOATOTOBKH K HOHOH;;TGHLHOFO Y yquoﬁ OIIK-1.2,
3aueTy OIIK-1.3
Marepuaa. pe3ysIbTaToOB
IoaroroBka k KOHTPOJIBHBIX
3a4eTy MEPONPHUATUI
Hroro mo pazneny
HWroro 3a cemectp 36 |36/14,41 106,1 3au€r
9. Knaccuduxanys,
MapKUpOBKa U  TPHMEHEHHE
JKEJIe30YTIEPOAUCTHIX CIIABOB
IIpopaboTka
9.1 CBs13b MEXIY JIEKIIUOHHOTO Texymmit
CTPYKTYpOW M CBOHCTBaMHU Marepuana; KOHTPOJTb
CephIX YYTYHOB. MOATOTOBKA K KonTponbhas OIIK-1.1,
Knaccudukanms, 2 6 na0opaTopHBIM pabora OIIK-1.2,
MapKHpOBKa u 3aHATUAM; 3amura OIIK-1.3
pUMEHEHHe CepBIX MOATOTOBKA K 1ab0PaTOPHBIX
qyTyHOB. KOHTPOJILHOM pabor

pabore




IIpopaboTka

9.2 BiusHue yriepoma HeKHHOHHOF'O Texymuid
mpuMeceii Ha  CBOICTBa Marepuana, KOHTPOIH
crameli, Kmaccudmmams, MOATOTOBKA K KoHnTponsHas OIIK-1.1,
MapKHpOBKa , 4 6,2 | maGopaTopHbBIM pabora OIlK-1.2,
3aHATHAM; 3amnuTa OIIK-1.3
pUMEHEHHE
JIIEOMHCTHX CTaNeH. TOATOTOBKA K 11a00paTOPHBIX
KOHTPOJIBHON pabor
pabote
HUroro no pasaeny 4 12,2
10. dopmupoBanue
HEPABHOBECHBIX CTPYKTYP
ITpopaboTka
JIEKIIHOHHOTO Texymmuit
Marepuana; KOHTPOJTb
10.1 dazoBbIe IMOJrOTOBKA K KontponbHas OIIK-1.1,
[PEBPALEHUS B CTAJId IPU 2 1a60PaTOPHBIM pabota OIIK-1.2,
Harpese. 3aHATHSM; 3amura OIIK-1.3
MOJITOTOBKA K 1ab0PaTOPHBIX
KOHTPOJIBHOM pabor
pabote
ITpopaboTka
JIEKIINOHHOTO Texymmuit
MarepHaia; KOHTPOJIb
10.2 dazoBbIe IMOJITOTOBKA K Kontponbhas OIIK-1.1,
[IPEBPAILEHUS B CTaJId IPU 2/11 4 71a00PaTOPHBIM pabora OIIK-1.2,
OXJIAKICHUU. 3aHATHAM; amura OIIK-1.3
MOJITOTOBKA K 11a00paTOPHBIX
KOHTPOJIBHOM pabor
pabote
HWroro no pazneny 2/11 6
11.  OcHOBBI  TEpMHYECKOMH
00paboTKn
IIpopaboTka
11.1 TTousTus 0 JIEKITUOHHOTO Texymuit OIK-1.1
TEPMUYECKOH  0OpaboTKe. 2 MarepHaia; KOHTPOJIb OIH{4:2
Knaccudpukarust BHUOB IMOJrOTOBKA K Kontponbhas OHK-l. 3'
TEPMHUYECKOH 00pabOTKH. KOHTPOJIbHOM pabora '
pabote
ITpopaboTka
JIEKIITMOHHOTO Texyuui
Marepuaia; KOHTPOJIb
IIOATOTOBKA K KonTponpras OIIK-1.1,
ilﬁiﬁeagggfeﬂﬁiii;?eﬂb 4 71a00PaTOPHBIM pabota OIIK-1.2,
3aHATHIM, amura OIIK-1.3
MOJTOTOBKA K 11a00paTOPHBIX
KOHTPOJIBHOM pabor
pabote
ITpopaboTka
JIEKIITMOHHOTO Texyuui
Marepuaia; KOHTPOJIb
IIOATOTOBKA K KonTponpras OIIK-1.1,
i;lljﬂiall:anxa cramm. Bkt 2/21 2 71a00PaTOPHBIM pabota OIIK-1.2,
3aHATHSM; 3amuTa OIIK-1.3
MOJrOTOBKA K 71a00PaTOPHBIX
KOHTPOJIBHOM pabor

pabote




IIpopaboTka

JIEKUHOHHOT'O Texyuui
11.4 TIlpespamenuss npu ! . i
HarpeBe 3aKaJIeHHOMN Marepuana, KOHTPOIH
MOATOTOBKA K KoHnTponsHas OIIK-1.1,
cramu.  Otmyck  cranu.
Knacondnkamis, uems u 2 n1a00paTOpHBIM pabora OIlK-1.2,
’ 3aHATHAM; 3amnuTa OIIK-1.3
MIPUMEHEHUE BHJIOB
MOJITOTOBKA K 11a00paTOPHBIX
OTITyCKa. .
KOHTPOJIBHOH pabor
pabote
HUroro no pasaeny 221 10
12. Knaccuduxanus,
MapKUpPOBKA, CBOMCTBa u
MIPUMEHEHUE JIETHPOBAHHBIX
craynei
IIpopaboTka
JIEKIIHOHHOTO Texymmit
MaTepuara, KOHTPOJIb
121 KOHCTpYKIIHOHHbIE MOATOTOBKA K KoHnTponsHas OIIK-1.1,
CTE;.J'II/I PyK 4 n1ab0paTOpHBIM pabora OIlK-1.2,
’ 3aHATHIM; 3amuTa OIIK-1.3
MOJITOTOBKA K 11a00paTOPHBIX
KOHTPOJIbHOM pabor
4 pabote
IIpopaboTka
JIEKIIHOHHOT O Texymmit
12.2 UHcTpyMeHTaIbHbIC MaTepuara, KOHTPOJIb
crayii. CTalnd W CIUIaBBI C MOATOTOBKA K KonTponbHas OIIK-1.1,
0CcOOBIMU  (PU3MYECKUMHU U 4/1,21 4 n1ab0paTOpHBIM pabora OIIK-1.2,
XAMHUYECKUMH 3aHATHSM; 3amura OIIK-1.3
CBOWCTBAaMHU. MOJITOTOBKA K 11a00paTOPHBIX
KOHTPOJILHOM pabor
pabote
Hroro no pazneny 4/1,21 8
13. MapkupoBka, CBOMcTBa u
MPUMEHEHHUE CIUIABOB IBETHBIX
METaJIIOB
IIpopaboTka N
pop Texyuui
JICKITMOHHOTO
13.1 Meanele  CIUIaBBI Marepuaa; KOHTPOJIB OIIK-1.1,
' % ’ 2/11 4 i 3ammura OIIK-1.2,
AJTFOMHUHUI ¥ €T0 CIUIaBHI. MOJITOTOBKA K
11a00paTOPHBIX OIIK-1.3
71a00PaTOPHBIM
pabot
4 3aHATHIM
IIpopaboTka N
JIEKIITMOHHOTO Texymwmi
13.2 AmomuHuii u ero MaTeDHATA: KOHTPOJIb OIIK-1.1,
ciuiaBel. CIoiaBel THUTAHA. 2 o roIT) OBKa’K amura OIIK-1.2,
IIpoune crnaBsl. A 11a00paTOPHBIX OIIK-1.3
11a00paTOPHBIM
pabot
3aHATHSIM
HWroro no pazaeny 2/11 6
14, Hemerannuueckue
MaTepHAaJIbI
IIpopaboTka N
14.1  OcHoBHBIE  BHJBI neE EOHHOFO Texymumit
Hell\/[eTaJ'IJ'II/I‘IeCKI/IX : Maﬁe nana; KOHTPOIH OIR-1.1,
. 4/21 4 P ’ 3alIUTa OIIK-1.2,
MaTepuanoB. Mx cBoiicTBa MOJITOTOBKA K
11ab0paTOPHBIX OIIK-1.3
U TIPUMEHEHHE. J1a00paTOPHBIM
pabor
4 3aHATUSIM
ITpopaboTka
14.2 TTopomikoBeie u JICKITUOHHOTO .
becena. YcrHbiit
KOMITO3UIIMOHHBIC 4 MaTepHana.
ornpoc.
MaTepHaIbl Pa6ora ¢
JUTEPaTypOH.
Wroro no pazaeny 421 8

15. TIpoMeXyTOUYHBIH KOHTPOJIb
(Ok3ameH)




IIpopaboTka

JICKIIUOHHOTO
15.1 Koncynprauum 1o Marepuana. IIpomesxyTouHBIi OIIK-1.1,
Wzyuenne
BOMpOCaM IMOJTOTOBKH K OTOMHHTEILHOrO KOHTPOJIb OIlK-1.2,
9K3aMEeHy. A (Ox3amen) OIIK-1.3
Marepuana.
IToxroroBka k
9K3aMEHY
Uroro mo pazneny
Uroro 3a cemectp 36 |18/7,21 50,2 DK3aMeH
Hroro no aucuuIuinHe 72 54/21,6 156,3 3a4eT, DK3aMeH

)44




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

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

B mpomecce mpenomaBaHust AMCUMIUIMHBL  «MaTepuanioBeieHUE» PUMEHSIOTCS
TpaJMLMOHHAs,, MHTEPAKTUBHAs U HHPOPMAIMOHHO-KOMMYHHMKAI[MOHHAs 00pa3oBaTeiIbHbIC
TeXHOJIOTUH. [IpyM MCHONBb30BaHUM TPAAMLIMOHHBIX 00pa30BATENBHBIX TEXHOJIOTHH y4deOHBIE
3aHATUS BBINONHSIOTCS B (GopMe HH(DOPMALMOHHBIX JEKUUH U J1abopaTopHbIX paboT. OTa
TEXHOJIOTHUSl ~ COYETaeTcs €  HUCMIOJNb30BaHHEM  HMH(OPMAIMOHHO-KOMMYHHUKAIIMOHHBIX
00pa30BaTeNbHBIX TEXHOJIIOTUM, KOTJa JIEKLIUU IPOBOAATCA B hopMe JIKIHIi-BU3yaTH3auil, Ipu
peanu3ali  KOTOPBIX  HM3J0XKEHHE COACP)KAaHUS  CONPOBOXAACTCS — IMPE3CHTAled ¢
JNEMOHCTpalKe yueOHbIX MaTepUasioB, MPEACTABICHHBIX B PA3JIMYHBIX 3HAKOBBIX CHUCTEMax, B
TOM YHCJIE WIUTIOCTPATUBHBIX, IPaUIeCcKHX, ayaAH0- U BUICOMATEPHAJIOB.

JIeKMOHHBIN MaTepuan 3akKperuiieTcss B XoJe J1abopaTOPHBIX pPadOT, Ha KOTOPBIX
BBITIOJIHSIOTCSL TPYIIIOBBIE WM WHAMBHAYyalIbHbIE 3aJaHHUs 10 TpOWJeHHOW Teme. Ilpum
MPOBEJCHUN J1a0OpaTOPHBIX pabOT UCHONB3yeTCs HMHTEPAKTHUBHBIE 00pa3oBaTelbHBIC
TEXHOJIOTUH, YTO MPEIIOoJaracT akTHBHOE U HEJIMHEHHOE B3aMMOJICHCTBHE BCEX YYaCTHHKOB U
JTOCTHKEHHE Ha 3TOM OCHOBE JIMYHOCTHO 3HAYMMOIO JJIsi HUX 00pa3oBaTelIbHOIO pe3yibTara.
3aHATUS OPraHU3YyIOTCS B BUAE Ja0OPATOPHOTO SKCIIEPHUMEHTA C IMOCIEAYIOIIUM TPYITOBBIM
AQHAJIM30M MOJIYYEHHBIX pe3ynbTaToB. Mcmonb3yercs Takxke pa300p KOHKPETHBIX CHUTYallud C
ENbI0 POPMHUPOBAHUS U PA3BUTHSI MPO(PECCHOHATBHBIX HABBIKOB 00YJYarOIUXCS.

Peanu3anust KOMIIETEHTHOCTHOTO MTO/IX0/1a MPEAYCMaTPUBAET UCIIOIb30BAHKE B y4eOHOM
nporecce AaKTHBHBIX M WHTEPAKTHUBHBIX (OpPM TPOBEINCHHS 3aHATHA B COYETAaHUH C
BHEAYJIUTOPHOU paboToil ¢ 1enbl0 POPMUPOBAHUS M Pa3BUTUA MPO(ECCHOHANBHBIX HABBIKOB
o0yyJaroumxcs.

CamocrosiTenbHasi paboTa CTYJEHTOB HallpaBlI€Ha Ha CaMOCTOSITEJIbHOE W3y4YEHHE
yueOHOM M HAy4yHOW JHUTEpaTyphbl, a TAaKXKE CaMOCTOATEIbHYIO MPOpabOTKy TeM B Ipoliecce
MOJITOTOBKH K TEKYIIEMY U IIPOMEKYTOYHOMY KOHTPOJISIM.

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

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

8 YueOHo-MeTOAMYecKOEe H HH(POPMALIMOHHOE O0ecnevyeHue TUCIUIIHHbBI (MO1YJIs1)

a) OcHOBHas JIUTEpaTypa:

1. MarepuanoBeneHue [DieKTpoHHBIH pecypc]: yueOHoe mocobue s By3os / JI. B.
Tapacenko, C. A. [laxomoBa, M. B. YHuukosa, C. A. I'epacumos; nox pex. JI. B. Tapacenko. —
M.. HUIl HWudpa-M, 2012. - 475 c.. 60x90 1/16. — Pexum nocryma:
http://new.znanium.com/bookread?2.php?book=257400. — 3arm. ¢ okpana. — 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) lomotHuTeIBLHASI TUTEPaTypa:

1. Kommesa, H. B. Atmac MHKpOCTpyKTyp: ydeOHOe mocobue [mis By3os] / H. B.
Komesa, 1O. 0. Epumona, O. A. Hukurenko; MI'TY. - 2-e uzna. - Marautoropck: MI'TY, 20109.
- 1 onekrpon. onr. guck (CD-ROM). - 3Barn. ¢ turym. oakpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3896.pdf&show=dcatalogues/1/1530
034/3896.pdf&view=true

2. YUepenaxuH, A. A. MarepuanoBeenue [ DIeKTpoHHbIH pecype]: yueOnuk / Uepenaxun
A. A., Cmonekula A. A. — M.: KYPC, HUL] UH®PA-M, 2018. — 288 c.: 60x90 1/16. — Pexum
nocryma: http://new.znanium.com/bookread?2.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. —
Pexxum nocryma: http://new.znanium.com/bookread2.php?book=946206. — 3ari. ¢ sxpaHa.

B) MeTonuyeckue ykazaHusi:

1. Komera, H. B. Marepuanosenenue. Yacts 1 : mpaktuxym / H. B. Komena, 10. 1O.
Edumoa, H. H. WUnpuna ; Marauroropckuii roc. texuudeckuid yH-T um. [. M. Hocoma. -
Marnutoropck: MI'TY um. I'. M. Hocora, 2019. - 1 CD-ROM. - 3arn. ¢ Turyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3966.pdf&show=dcatalogues/1/1532
467/3966.pdf&view=true (mara oOpamenus: 25.09.2020). - MakpooosekT. - Tekcr:
ANEKTPOHHBIN. - CBefienus AocTynHbI Takxke Ha CD-ROM.

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

3. Koniesa H.B., Uykun B.B., Edpumosa 10.}O. N3yuenne MakpoCTpyKTyphl JUTOTIO
MeTaJula ¥ JEHIPUTHOW KpHCTALIH3AMA. MeToIn4ecKnue yKazaHus K JJabopaTopHOU padoTe. —
Marnuroropck: U3n-Bo Marauroropck. roc. Texs. yu-ta um. [.11. Hocosa, 2011. -7 c.

4. Kommesa H.B., Ememommu A.H., Ilerpouenxo E.B., Edumora I0.1O.
XKenezoyrnepoauctele crulaBbl. MeToauuyeckue YyKazaHusi K Ja0OpaTOpHbIM paboTaMm. —
Marnutoropck: OV BITO «MI'TY», 2010. —42 c.

5. Ememtomun A.H., Koniesa H.B., Ilerpouenko E.B., Kopaunos B.JI. MakpocTpykTypa
CTaJIi U METO/IbI €€ OIIeHKU. MeTondyeckue yKkazanus K 1abopaTopHoil pabote. — MarHUTOropcek:
N3n-Bo MaruuToropck. roc. Texs. yH-ta um. I'.1. Hocosa, 2014. — 17 c.

6. Ememomma A.H., Ilerpouenko E.B. MukpocTpykTypa JETHpOBaHHBIX CTalled u
4yryHOB. MeToiuueckre yka3aHus K gabopatopHoii pabore. — Marauroropck: MI'TY, 2007. — 9
c.

7. Ementora A.H., I[Terpouenko E.B, CerukoB A.b. HccrnenoBanre BIUSIHUS XOJI0THON
IUIaCTUYECKOW aedopmanu M TMOCIENYIOIIET0 HarpeBa Ha MHUKPOCTPYKTYPY M TBEPIOCTh
HU3KOYTJIEPOAUCTON cTainu. MeTouueckue yKa3zaHus K J1adopaTopHoi pabore. — MarHUToropck:
W3n-Bo MarauToropck. roc. TexH. ya-ta uM. [.J1. Hocora, 2015. — 8 c.

8. Komesa H.B., Uykun B.B., Epumosa 10.10. N3yuenne MUKpOCTPYKTYpBlI CTaaH U
YyryHa B HEpaBHOBECHOM COCTOSHMU. MeToauueckue ykasaHUs K JiabopaTopHOW paboTte. —
Marnutoropck: MI'TY, 2009. — 15 c.

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

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

11. TTerpouenxo E.B., I{unmakuna M.B. BiiustHue Temnepatypbl HarpeBa u mocjiaeayomen
NEePEeKPUCTAIITN3ALNY Ha pa3Mep 3epHa ayCTeHUTa. — MeToanyeckue yka3aHus 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 yriepOaAUCTOM
CTaJId TMOCJIe OTXKUTa U HOpMaiHu3aluu. Meroandyeckue ykazaHus K jJabopaTropHoil paborte. —
Marnutoropck: MI'TY, 2010. — 12 c.

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

14. Tlerpouenko E.B., MonoukoBa O.C. OTnyck yriepoAuCTON U JISTUPOBAHHOM CTasu.
Meroandeckue yKka3aHus K JlaboparopHoi padote. — Marautoropck: MI'TVY, 2013. —9 c.

r) [Iporpammuoe odecnneuenne u UHTEepHeT-pecypcehl:

IIporpammHoe o0ecnieueHue

Haumenoanue [10 Ne norosopa Cpok aeicTBus JIULIEH3UN
7Zip CBOOOIHO  PACIpPOCTPAHIEMOE 0ecCpoOYHO
DJIEKTPOHHBIE
[HIAKATBI IO K-278-11 or 15.07.2011 6eCCpOUHO
JTUCITUTLINHE
"MarepuanoBeienue"”

FAR Manager CBOOOJIHO  pacIpoCTPaHIeMOe OECCPOYHO

Kaspersky Endpoint
Security ms J1-162-21 ot 26.03.2021 26.03.2023
6usHeca-CraH1apTHBIN

DIIEKTPOHHBIE
IUTAKATBI 110
JMCHHTLTIHC K-278-11 ot 15.07.2011 6eccpoUHo
"TexHoIOTHS
KOHCTPYKIITMOHHBIX
MaTepuaioB"
ONEKTPOHHBIE
IUTaKaThl 110 KypCy K-227-12 o1 11.09.2012 6eccpodHo
"MarepuanoBenerue"
Bpaysep Yandex CBOOOIHO  pacHpoCTpaHsIeMoe OeccpouHO

IIpodeccnonanbubie 0a3bl JaHHBIX H MH(POPMAIMOHHBIEC CIPABOYHbIC CHCTEMbI
HazBsanwue kypca CchplIKa

ApxuB  Hay4yHbIX  OKypHanoB  «HammoHanbHBIN
3JIEKTPOHHO-MH(pOPMAIMOHHBINA  KoHmopuuym»  (HIT{https://archive.neicon.ru/xmlui/
HOUKOH)
MexayHapoaHas pedepaTuBHas MW  MOJHOTEKCTOBAs
crpaBoyHas 0a3a JAHHBIX HAay4HBIX M3MaHui «Springer|https://www.nature.com/siteindex
Nature»
MexayHapoaHas 0a3a CIpaBOYHBIX HM3/IaHHH O BCEM
oTpaciisiM 3HaHui SpringerReference
MexynaponHas 0a3a HaydHbIX MaTepHalIOB B 00J1acTH
bu3HyeCKuX HAyYK U MEDKHHUpUHTa SpringerMaterials
MesxayHapoaHas KOJUISKIMSI HayYHBIX MPOTOKOJIOB IO
pasIMYHBIM OTpacIsiM 3HaHui Springer Protocols

http://www.springer.com/references

http://materials.springer.com/

http://www.springerprotocols.com/



https://archive.neicon.ru/xmlui/
https://www.nature.com/siteindex
http://www.springer.com/references
http://materials.springer.com/
http://www.springerprotocols.com/

MexnayHnapoanas 6a3a MOJTHOTEKCTOBBIX
KypHaioB Springer Journals

http://link.springer.com/

MexaynaponHasi — pedepaTUBHAas U http://scopus.com
MOJIHOTEKCTOBAsl  CIpaBoyHasg  Oaza
YHuBepcuteTckas nH(pOopMaImoHHas s .
https://uisrussia.msu.r
cycrena POCCIS ttps://uisrussia.msu.ru
DNEKTPOHHBIE PECYpPChl  OMOJIMOTEKH , . " _
METY 1. LI Hocosa https://magtu.informsystema.ru/Marc.html?locale=ru
Poccniickas Tocynapcrsennas https://www.rsl.ru/ru/4readers/catalogues/
oubmnoreka. Karamoru
denepanpHOE rocyJapCTBEHHOE
O0DKETHOE yupexaenne|URL: http://www1.fips.ru/
«DenepabHBIN HHCTHUTYT

Nudopmanmonnas cucrema - ExuHoe
OKHO J0CTyma K HH()OPMALMOHHLIM

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

ITouckoBas cuctema Axamemust Google
(Google Scholar)

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

Harmmonansuasa
HH(pOPMaITMOHHO-aHATUTUYECKAS
CHUCTEeMa Poccuiickuii  mHAEKC

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

OnekTpoHHass 0a3a  IEPUOTUYECKUX
unanuidi  East  View  Information

https://dlib.eastview.com/

9 MaTepuaJbHO-TeXHHYECKOE o0ecnevyeHne JUCIHILTHHBI (MOIYJIs1)

MaTepI/IaJ'IBHO'TCXHI/I‘IeCKOG obOecrieueHue JUCHUIIIIMHBI BKIIFOYACT:



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

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

- TEeXHHYECKHMHU CPEICTBAMU OOYYEHUS, CIYKAIlUMH Ui IPEACTaBICHUS y4eOHOI
uHpopManuu OOJIBIION ayAUTOPUHU: MYJIbTUMEIUHHBIMU CpEACTBA XPAaHEHUS, IMepenadyd u
MpeACTaBICHHS Y4eOHON HHPOpMAIIHH;

- CTIeUUAIN3UPOBAHHON MEOETIBIO.

2. YyeOHble ayaUTOpUM JUIS NPOBEIACHUS JIAOOPATOPHBIX 3aHATHH OCHAIICHBI
1a00paTOPHBIM 000PYAOBAHUEM:

«JIabopaTopust MpoOOIOATOTOBKIY:

- OTPE3HBIMH, NUTH()OBAIILHBIMU U TTOJIMPOBATBHBIMU CTAHKAMH;

- 000py10BaHNEM JUIs TPaBJIEeHUS NITH (OB,

- CTIeUMAIN3UPOBAHHON MEOETIBIO.

«JIabopaTopust ONTHYECKOW MUKPOCKOITHH»:

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

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

- KOJUICKIMSMH MHKpPO- M MAaKpOUUTU(OB YIIEPOAUCTHIX U JIETHPOBAHHBIX CTaJeH,
YYTI'YHOB, IBETHBIX METAJUIOB U CIUIABOB, TOPOLIKOBBIX MaTEPUAIIOB;

- KOJUIEKIMEH MaKponuingoB ¢ TeeKTaMi MaKpOCTPYKTYPHI CTaJICH;

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

- CIIeMaIM3UPOBAHHON MeOebIo.

«JIabopaTopust MEXaHHYECKUX UCTIBITAHUI:

- mukpoTBepaomepom BuehlerMicromet 5103 Buehler;

- TBEpAOMEpaMHU JJsl WCHBITAHUS TBEPAOCTH MO Merony PokBema u mo Meromy
bpunenns;

- yHUBepcallbHbIM TBepaoMepoM M4C075G3 EmcoTest;

- HaIoJIbHOW YHHBEPCAILHOW UCIBITATeIbHOM NBYXKOJI0HHOM Mammuoi AG 1C-300 KN
Shimadzu Corp;

- HATOJILHOW YHMBEPCAJIbHOM MCHBITATeNbHOM NBYXKOIOHHOHN MammHoi AG 1C-50 KN
Shimadzu Corp;

- Bueodkcrenzomerpom TRWiew XShimadzu Corp;

- konpoM MassTHUKOBBIM MK 300 OO0 «IMITYJIbCy;

- MEpUTEIHHBIM HHCTPYMEHTOM;

- CTIeLMAIN3UPOBAHHON MEOETIBIO.

«Jlaboparopusi CKaHUPYIOIIEH AIEKTPOHHON MUKPOCKOTTUN»:

- 3JIEKTPOHHBIM CKaHUpYOmuM Mukpockornom JEOL JSM —6490LV;

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

- CHCTEMOW aHamm3a KapTHH JIUGpakuud oOpaTHO PACCESHHBIX JJIEKTPOHOB C
nporpaMmmHbIM obecriedenuem Crystal 400;

- CHIeMaIM3UPOBAaHHON MeOebIo.

«JlabopaTopus TepMHUECKOI 0OPaOOTKU»:

- TEePMHUECKUMH KaMEPHBIMHU TTEYaMU;

- COJISIHBIMM BaHHAMU;

- YCTaHOBKOM TJIa3MEHHOM 3aKaJIKH;

- CIIeUUAIN3UPOBAHHON MEOETIBIO.

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

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

- CHIeMaIM3UPOBAaHHON MeOeIbIo.

4. TTomerieHue 7151 CAaMOCTOSATENIBHOM pabOThI OCHAIIEHO:



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

- CTIeIMAIN3UPOBAHHON MEOETIBIO.

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

- CIIELMAIN3UPOBAHHON MEOEIIBIO: CTeNIaKaMU JJ1s XpaHeHHsl ydeOHOro 000pyA0BaHMS;

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



IIpunoxenne 1
6 YueOHO-MeTOAMUYECKOE 0OOecTIeYeHHEe CAMOCTOSITEIbHOM PadoThl 00yYaloUIUXCsl
[To mucuumnze «MaTtepuanoBeIeHHEY MPETYCMOTPEHA AYAUTOPHASA U BHEAYAUTOPHAS
camocTosTelbHas paboTa 00yJarommxcs.
6.1 AyauTopHasi caMOCTOfITeJIbHAS Pab0Ta CTYJCHTOB IPEIIIOAraeT BhIMOTHCHHIE
KOHTPOJIbHBIX PaboT.

IlepeyeHb BOMPOCOB /JISI MOATOTOBKH K KOHTPOJbHBIM ayJAUTOPHBIM padoraM mo
TeMaM JHUCIUILIAHBI
Tema 1. CTpoeHue u cBolicTBa MaTepuajioB. MeToabl UCC/IeI0BAHUS

1. Yro n3yuaer maTepuanoBeaeHue?

2. IlpuBenurte mpuMepsl BIUSHUS CTPYKTYPHI HA CBOMCTBA MaTepuaa.

3. HazoBure BUBI CBOWCTB MaTEepPHAIIOB.

4, Kakwue cBoicTBa Ha3bIBalOT uznueckumu? [IpuBeuTe mpruMepbl CBOMCTB.

5. Kakue cBoiicTBa Ha3bIBalOT MexaHnueckuMu? HazoBuTe OCHOBHBIE MEXAaHUUECKHUE
CBOIICTBA.

6. Kakwue cBoiicTBa Ha3bIBAIOT XUMHUYECKUMHU? UTO Takoe XUMUYECKasi aKTUBHOCTD U
XUMUYECKas CTOMKOCTh?

7. Kakue cBoiicTBa Ha3bIBAIOT TexHONIOTrHYeckuMu? [lepeunciiute u3BeCTHHIE BaM.

8. Uro xapakTepu3yIOT JIUTeHHbIe cBOMCTBA? Ha30BUTE OCHOBHBIE U3 HUX.

9. Kakwue cBOCTBa XapaKTEPHU3YIOT MOHATHUS: 00padaTBIBAEMOCTh JIaBIICHUEM,
00pabaTbIBaeMOCTh pe3aHUEM, CBAPUBAEMOCTh?

10. Ha3oBuTe OCHOBHBIC TPYIIITBI MATEPHAIIOB U IAWTE MM KPATKYIO XapaKTEPUCTHKY

11. Ha xakue KJjacchl ¥ 10 KaKUM MPU3HAKAM JEJIAT METaLIbI?

12. Kakue MeTaJuTbl Ha3bIBAIOT YSPHBIC METAILIBI?

13. Kakwue MeTamisl OTHOCAT K 1[BeTHBIM? Ha30BUTE OCHOBHBIE IPYIIIIBI [IBETHBIX
METaJIOB.

14. B yem mpeumymiecTBa YepHbIX METAIOB?

15. KakoBbI 1OCTOMHCTBA IIBETHBIX METAJLJIOB?

16. KakoBbI IOCTOMHCTBA HEMETAJUIMYECKUX MaTepuasioB? I ie ux mpuMeHs0T?

17. Kakue matepuaisl Ha3bIBarOT TutacTMaccamu? Kak oHM moapa3aensroTcs?

18. Yto Takoe kommo3uTHbIe MaTepualbl? KakoBsl ux nmpeumyiiecra?

19. JInst gero HeoOXOIUMO HCCIICIOBATh CTPYKTYPY MaTEepHAIOB?

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

21. Yo Ha3BIBAIOT TOHKOW CTPYKTYpoii? Kak oHa nzydaercs?

22. Yro Ha3bIBalOT MUKPOCTPYKTypoii? Kak ona uzyuaercs? JlaiiTe XapakTepUCTUKY
MHUKPOCKOITUYECKOMY METOY UCCIICIOBAHMS METAILJIOB.

23. UYro Ha3bIBaIOT MakpocTpykTypoil? Kak oHa uzyuaercsa? Oxapakrepusyire
MaKpOCKOITUYECKHE METO/IbI aHAJIN3a METAJIJIOB.

24. JlaiiTe XapaKTepPUCTUKY DJIEKTPOHHO-MUKPOCKOITMYECKUM METOAaM HUCCIIeI0OBAHUS
METaJlIOB.

25. JlaiiTe XapaKTepUCTUKY AUPPAKIIMOHHBIM METO/IaM UCCIIEIOBAaHUS METAJLIOB.

Tema 2. ATOMHO-KPHCTANINYECKOE CTPOCHHE METAJVIOB

1. Yewm oTam4aroTCs KpUCTAUTMYECKHUE TeIa OT aMOp(PHBIX Ten?

2. Kakue marepualnbl Ha3bpIBAIOT KPUCTAIITHISCKIUMHU?

3. Kakue marepuaibl Ha3bIBalOT aMOP(PHBIMHU?

4. Yem 00BsCHSETCS 3aKOHOMEPHOE YIIOPAIOUYCHHOE PACIIONI0KEHNE aTOMOB B
KPUCTAJUIMYECKON penieTke?

5. Kaxkue Tumbl CBS3U CYIIECTBYIOT?

6. HazoBuTe OCHOBHBIC CBOWCTBA METAIIOB. YeM OOBSCHSIOTCS 0COOBIE CBOICTBA
MeTaioB?

7. Yo Ha3bIBAIOT KPUCTAIIIMYECKON PEIIeTKOM?



8. Uro Ha3BIBAIOT JAIBHUM MOPSIKOM B MaTepuae?

9. Uro Takoe snemeHTapHas sueiika? Kakumu mapamerpamu oHa OnmuchIBaeTCs?

10. Kakwue TUTIBI KPUCTALTMYECKUX PEIIETOK BaM U3BECTHBI? OXapakTepu3ynTe nx.

11. Yto Ha3bIBAIOT KOOPJMHAIIMOHHBIM YHCIIOM?

12. Tlouemy KpUCTaNTNYECKUE PEHIETKA METAINIOB HAa3bIBAIOT IJIOTHOYIIAKOBAHHBIMH?

13. B uem cymnocTh nonumopduzma? Uro takoe mosmmopdHoe mpeBpaiieHue?

14. Yro Takoe anuzorponusi? KakoBa npuunHa aHU30TPOIHH?

15. Tlouemy MOHOKPHUCTAILIBI SBJISIOTCA aHU30TPOIMHBIMU MaTepuanamu?

16. ITTouemy NOTMKPHUCTAIITMYECKIE MAaTEPHAIIBI SIBISIOTCS KBA3UM30TPOITHBIMH?

17. Tlouemy amop(HbIe Tena SBISIOTCS HCTUHHO U30TPOITHBIMU?

18. UYro Ha3pIBaIOT NedeKTaMU KPUCTATTUIECKOTO CTPOCHHS?

19. Kak xiiaccuuuupyroT HECOBEPIICHCTBA KPUCTAIITMYECKOTO CTPOCHUS?

20. OxapakrepusyiiTe ToueuHble Ae(hEeKThl KPUCTAIUINIECKOTO CTPOCHHS.

21. Kakyio pojb UrparoT To4euHble JedeKThl B KpUCTANIMYECKUX MaTepuanax?

22. Kaxue HeCOBEpIIEHCTBA KPUCTAJUINYECKOTO CTPOSHHSI HA3bIBAIOT TMHEHHBIMU H
nouemy? Kakue ObIBarOT quciokanuu?

23. KaxoBa poib qUCIOKaMui B KpUCTaIIax?

24. Yro Ha3BIBAIOT IPAHUIIAMU 3€PEH, TPaHUIIaMU Cy03epeH?

25. Kaxyro poib UTparoT rpaHuUIIbl 3€pEeH B KpHCTaiax?

Tema 3. Kpucrajiimnszauus pacnjiaBoB

1. OObsAcHUTE NPUHLUIHUAIBHOE OTIMYUE KPUBBIX OXJAXKACHUS HpPU 3aTBEpACBaHUU
KPUCTAUTHIYECKUX U aMOP(HBIX MaTepHasoB.

2.  KakoB usmnueckuii cMpicn TemnepaTypsl To?

3. Tlouemy miist Havaa KPUCTAILIM3AIMHA HEOOXOAUMO MEPEOXITAKACHUE KUIKOTO
MeTajula HUKe TeMIepaTypbl paBHOBECHs?

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

5.  KakoB MexaHu3M Kpuctaudzauuu?

6. Kak nmpoucxoaut pocT KpucTamioB?

7. Yem 3aBepiiaercs npoLecc KpucTaun3anuu?

8. Kak Bamuser CcKOpOCTb OXJ@KICHHS MpH KpPUCTAIM3AlMM Ha  CTEMEHb
nepeoxJiaxaeHus?

9. Kaxkumu daxTopaMu onpenensercss BO3MOXKHas CTENEHb NepeoXJIaXIECHHUs KUIKOTO
MeTaJljla HUKe TeMIIepaTyphl KpUCTAIIIU3alun?

10. Kak MO>XHO MOJy4yuTh aMOp(HBINA MeTa?

11. Yto MOXET NOCITYKUTh 3apOABILIEM ITPU HECAMOIIPOU3BOJIBLHON KPUCTAIIIIN3ALIUU?

12. Tlouemy npu oYeHb MaJIO U OUEHb OOJIBIION CTENEHU MEPEOXIIANKICHHS
KpUCTAJIIIM3aLus IOJaBiIsieTcs?

13. Yro HazpIBaroT obaacTsaMu OarrkHEro nopsaka? Kakyro posib OHM UTParoT MpH
KpUCTAJLIN3ALUH?

14. Kak npoucxoauT roMoreHHoe 3apoxieHne? YTo MOKET CIIY)KUTh 3apObIILIEM MPU
CaMOIIPOU3BOJIBHOM KpHUCTaIU3ann?

15. Kakoii 3apobii Ha3bIBalOT kKpuTHueckuM? Kak MeHseTcs ero pazmep ¢ yBelIMueHUEM
CTETICHU MEePEOXIAKICHUS?

16. Ha3zoBute napameTpsl KpHUCTAITU3ALHH.

17. Kak BiuseT cTeneHb MNEPEOXNAKICHHUS HAa YHUCIO LEHTPOB KPHUCTAUIM3ALMU U
JMHENHYIO CKOPOCTh POCTA 3apO/IBIIIEH.

18. Yem xapakrepu3syeTcs reTeporeHHoe 3apoxaenue? [louemy oHO SHEpreTHIeCKH
0oJIee BBITOJHO, Y€M TOMOT€HHOE?

19. Kakyo poiib UTParOT MPUMECH MPH KPUCTAIUTH3ANHN?

20. Yro Ha3bIBAIOT MOAUDUIIMPOBAHUEM NPU KPUCTAITU3ALMN?
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21. Kaxue Mepbl MOKHO MIPEUIOKUTH Ui TOTO, YTOOBI 00€CIEUNTh MOTYyYCHUE MEIKOTO
3epHa NP KpUCTAIIU3aun?

22. Kakoli kprcTa Ha3bIBAIOT JeHApUTHEIM? [louemy npu 3aTBepaeBaHUH MeTalIa
KPHUCTaJJIbl PACTYT B BUJIE IEHAPUTOB?

23. Kakue kpucTtauindeckue 30HbI MOTYT (DOPMUPOBATHCS B CIIUTKE?

24. Tlouemy Ha MOBEPXHOCTH CIUTKA 00pa3yeTcs 30Ha MEIKHX PAaBHOOCHBIX KPUCTAIIOB?

25. Yto Ha3BIBAIOT CTOJOYATHIMHA KPUCTAIIIAMU?

26. 3aueM NPOBOAAT ONEPALHUIO MOJCTY>KUBAHUS MPU MOJIyYEHUH OTIUBOK?

27. Tlouemy matepuai GOpMbI (M3T0KHUIIBI) BIMSIET Ha BETMYUHY 3€pHA
3aKpUCTAJUIN30BaBILErocs Meraia?

28. Uro Ha3pIBAIOT ycaakoi? UTo Ha3bIBAIOT ycaJ0uHON pakoBUHON? [loyemy oHa
obpazyercs?

Tema 4. [ledpopmanusi u HarpeB Ae(popMUPOBAHHBIX MATEPHAJIOB

1. B d4em paznuume MeXAy yIpyroi u riacTuueckoi aegopmamnueii?

2. Uro Ha3bIBAIOT IJIOCKOCTAMU CKOJIbXEHUsA? UTO Takoe Ii1aBHbIE MIIOCKOCTH
CKOJIb)KEHUs?

3.  KakoB MexaHu3M IutacTuueckoi aedopmaruun’?

4. B uyem paznuune MeXay CKOJIbKEHUEM U JBOMHUKOBAHUEM IIPH IJIACTHYECKON
nehopmaruu?

5.  KakoBa mpuunHa MEXaHW4YeCcKOro HakJiena?

6. Kax mnoTtHOCTh AMCIIOKAIMi BIMsIET HAa IPOYHOCTHBIE CBOMCTBA?

7 Kak MeHSFOTCSI CBOMCTBA METalJIa MMPU XOJIOAHOMN TUIACTUYECKON AedopMariuu?

8.  Kak usmeHnsercs crpoeHue MeTasia py IIacTudeckoi nepopmanun’?

9.  UYro Takoe TekcTypa nedopmanun’?

10. Yro Ha3bpIBarOT BO3BPATOM IIPHU HarpeBe XoJI0JHOAe()OpMUPOBAaHHOIO MeTaa?

11. Yro Ha3bIBAIOT MOJUTOHU3ALMEH IPH HATPEBE XOIOAHOAE(HOPMUPOBAHHOTO MeTaIIIa?

12. Yro Takoe 3apoJbIlIN PEKPUCTAIIU3ALIAN?

13. UYro Takoe TemriepaTypa peKpUCTALIH3AIUN?

14. Kakue u3MeHeHus: CTPYKTYphl, HA0/II0JaeMOM B ONTUYECKUIA MUKPOCKOII, IPOUCXOSAT
IIpU NIEPBUYHOMN pEKpUCTAIIIN3ALUU?

15. KakoBa TeMmeparypa peKpUCTALIM3aUN YUCTHIX METAJUIOB?

16. B 4em pa3HHIIa MEXIY IEPBUYHON U BTOPHYHON PEKPUCTAIITU3AIIIH?

17. B 4em orauuue cobuparenbHOI U BTOPUUHON peKpUCTAITU3AH?

18. Kak MeHSI0TCS CBOICTBA X0JI0AHO1€(hOPMUPOBAHHOTO METAIIIa MIPH
pEKpHUCTAIUIA3ALMN?

19. KakoBa posib peKpUCTAITN3AIUOHHOTO OTKHUTa?

20. B uem paznuune MeXy XOJOJHOHN U ropsiueil miacTuueckoi negopmanusmMu?

Tema 5. MexaHu4ecKkne cBOicTBa

Uto Ha3wIBatOT MpouHOCTHIO? Kak onmpenenstoTcss MpOYHOCTHBIE XapaKTEPUCTUKU MaTepraia?
Jlaiite onpeneneHre OCHOBHBIM IIPOYHOCTHBIM XaPAKTEPUCTUKAM.

Uto Ha3BIBAIOT IJIACTHYHOCTHIO? Kak onpenenstoTes miiacTHYecKrue XapakTepUCTUKHU MaTepuraia?
[aiite onpeneneHre OCHOBHBIM IIJIaCTUYECKUM XapaKTEPUCTUKAM.

Kaxkwue cBolicTBa XapakTepu3yeT TBEPAOCTh?

Ha3zoute MeTozs! onpeneneHus: TBEpAOCTH.

UeM oTIMYarOTCs XpyNKOE U BA3KOE pa3pylIeHUs ?

Ha3zoBute un oxapakrepusynTe BUIbI U3JIOMOB.

Uto Takoe pauHaMuueckue ucnbiTaHuA? Kakue XapakTepuCTUKW OMNPEACNSIIOTCS P
JTUHAMHWYECKUX UCHBITAHUIX?

10. 3aueM IPOBOST YCTAIOCTHBIE HCITBITAHHS?
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Tema 6. @a3oBble W CTPYKTYpHble MNpeBpalieHUus B JIBYXKOMIIOHEHTHBIX
MeTaJUINYeCKHX cCHcTeMax
Uro Takoe KOMIOHEHT, (ha3a, CIUIaB, CHCTEMa CILIaBOB?
Chopmynupyiite npaBuio ['m60ca. [IpuBeuTe mpuMepbl €ro UCIOJIb30BaHUS.
Jaiite onpenenenne NOHATHIO Tuarpamma coctosiHusl. Kakoe coctosiHue oHa oTpaxkaer?
Tunsl (a3 B METANIHYECKUX CUCTEMAX.
Cdopmynupyiite nmpaBuio peraara (0Tpe3koB). s 4ero 0HO UCTONIB3YyeTCs?
CxemaT4HO HU300pa3uTh OCHOBHBIE (ha30Bble [AMArpaMMbl JABOHMHBIX CHUCTEM U JaTh HX
XapaKTEePUCTHUKY.
Jatb xapakTepucTuky (a3 u 0e3BapuaHTHBIX MPEBPAILIEHUN CUCTEMBI.
CxeMaTH4HO H300pa3UTh KPUBYIO OXJIQXKICHUS JTFOOOTO CIUIaBa CUCTEMBI.
CxemMaTH4HO U300pa3uTh CTPYKTYPY JIFOOOT0 CIUIaBa CUCTEMBI ITPU KOMHATHOM TeMIleparype.

. Paccunurath OTHOCHTEIHLHOE KOJIHYECTBO CTPYKTYPHBIX COCTABJIAIOMIUX B CIINIABC U CXCMATUYHO

M300pa3uTh €ro CTPYKTYpy IPH KOMHATHOI TeMIieparype.

Tema 7. Kese30yriiepoaucroie ClJIaBbl

JlaiiTe xapakTepuUCTHUKy KOMIIOHEHTOB cuctemsl Fe-C.

Jlaiite xapakTepucTuky eppura.

JlaliTe XapaKTEpUCTUKY ayCTCHUTA.

UYro takoe rpadut?

Urto Takoe ieMeHTuT?

Kaxkoe npesparmienue npoucxoaut Ha inaun ES, GS, CD, ECF, PSK, HJB, PQ, AB, BC?

ONoa~WNE

HazoBure 5nMHMIO, 1O KOTOPOH BBLAEISAETCA IEPBUYHBIA IEMEHTUT, BTOPUYHBIN
[IEMEHTHUT, TPETUYHBINA IEMEHTHUT, (PEPPHUT U3 AyCTCHUTA.

9. HasoBuTe JIMHUIO IEPUTEKTUYECKOT0, SBTEKTUUECKOT0, IBTEKTOUAHOTO ITPEBPAILEHU.

10. HazoBuTe nuHUM TOTUMOP(HBIX MPEBPALICHUN.

11. Ha3oBuTe KpUTHYECKUE TOUKH CTAIIH.

12. Kaxoii (heppuT HA3BIBAIOT MEPECHIIICHHBIM U IIOYeMY?

13. OObsicHUTE CTPYKTYpPY TEXHHYECKOIO Keljle3a, JO0IBTEKTOMIHOM, 3BTEKTOMIHOH,
3a9BTEKTOUHON CTAJIH.

14. Onummre ob6pazoBanue nenedyputa. Kakoit nene0yput Ha3pIBatOT NpeBpaliCHHBIM?

15. O6bsicHUTE CTPYKTYpPY O€I0r0 JO3IBTEKTUYECKOT0, IBTEKTUYECKOT0, 3a9BTEKTUYECKOTO
YyT'YHOB.

16. Tloyemy Genblif YyTYH HE UCIIONB3YIOT KaK KOHCTPYKIITMOHHBIA MaTepuan’?

17. Onummre o6pazoBaHKe ayCTEHUTO-TPA(UTOBON KOJIOHUH B CEPHIX UyT'YHAX.

18. Kakue cCrutaBel HMEIOT CTPYKTYpPY, COCTOsIIIyr0 U3 Qepputa u mepyiura? Kakwue
Pa3sHOBUIHOCTH TaKUX CTPYKTYP Bbl 3HaeTe?

19. Kaxkwue criiaBbl IMEIOT CTPYKTYPY, COCTOSIIITYIO U3 TepiuTa? PasHOBUIHOCTH TEpIIUTA.

20. B xakux cIu1aBax B CTPYKType HaOI0AaeTCsl BTOPUYHBIN [IEMEHTHUT?

21. Kakue cruiaBel MMEIOT CTPYKTYpY, cocTosimiyio u3 ¢deppura m nementura? Kakwne
Pa3sHOBUIHOCTH TaKUX CTPYKTYP Bbl 3HaeTe?

22. Kakue CTpYKTyphl Ha3bIBAIOT BUMAHIITETTOBBIMH?

23. Kakue criaBbl IMEIOT CTPYKTYPY, COCTOSILYI0 U3 (heppuTa u rpadura? PazHOBUIHOCTH
TaKuX CTPYKTyp?

24. Kakas ¢opma rpadura B MEHbIIEH CTENEHH OCIa0JIIeT METATUNYECKYI0 OCHOBY
yyryHa?

25. Kakue criaBel UMEIOT CTPYKTYPY, COCTOSIIYIO U3 NiepianTa U rpadurta? PazHOBUIHOCTH
TaKuX CTPYKTyp?

26. Kakoil crutaB Ha3bIBalOT CEpbIM YYTYHOM Ha (eppHuTO-TiepauTHoi ocHoBe? Kak B HeM
MIPOMCXOTUT IBTEKTOUIHOE MTPEeBpaIieHue?

27. YKaxuTe CTPYKTYPHBIN NPU3HAK CTaIM, OEJIO0r0o YyryHa, Ceporo 4yryHa.
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13.
14.

15.
16.
17.

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

25.
26.
27.

Tema 8. Kinnaccupukanusi, MApKMPOBKAa U NPUMEHEHME KeJ1e30YTJIePOANCTHIX CIIABOB.
[To xakuM mpHU3HaKaM KJIaCCU(PUIMPYIOT Cepble UYT'YHBI.

MapxkupoBKa U IPUMEHEHHUE CEPOro (JINTEHHOT0) UyTr'yHa.

MapkupoBKa U IPUMEHEHHUE BBICOKOIIPOYHOTO UYT'yHA.

MapxkupoBka 1 IPUMEHEHHE KOBKOT'O YyT'yHa.

Kaxoit uyryH Ha3piBaroT aHTU(OPUKIIMOHHBIM? KakoBbI ero cBoicTBa?

Kakoii 9yryH Ha3bIBaroT oTOeIeHHBIM? KakoBbI yciioBust GOPMUPOBAHUS €TI0 CTPYKTYPHI?
Bnusnue yriieposia v OCTOSIHHBIX ITPUMECEN Ha CBOMCTBA CTAJIH.

[To kakuM TIpU3HAKAM KIacCU(DUIUPYIOT cTaIH?

MapkupoBKka ¥ IpUMEHEHHUE YTIIIEPOIUCTON CTaId OOBIKHOBEHHOT'O KayecTBa.

. MapkupoBKa U IpuMeHEeHNe KaueCTBEHHOW KOHCTPYKLIMOHHOM YIIIepOMCTON CTalu.

. MapkupoBKa 1 IpuMeHEHHE HHCTPYMEHTAIBHON YTIIEPOAUCTON CTaIIH.

. MapkupoBKa ¥ IpUMEHEHHUE CTalU 7151 PACOHHOTO JTUThSL.

. MapkupoBKa 1 IpuMEeHEHHE aBTOMATHOM CTaJIy.

. Pacumupyiite u maiite xapakrepuctuky ciuiaBy cieayroumx mapok: Ct Okm, Ct 3cm, Ct S,

10xkm, 35, 55, 80, 25J1, A12, A20, Y7A, Y12, CY 10, CU25, CH 30, B4 40, BY 60, K4 35-12,
KY 60-3.

Tema 9. ®opmupoBaHNe HEPABHOBECHBIX CTPYKTYP

Kak mpoucxoauT npeBpalieHus nepiura B ayCTeHUT?

Uro takoe (a3oBasi mepeKpuCTaAILTH3AINA?

Yro Takoe HacleAcTBeHHOE 3epHO0? [lelicTBUTENbHOE 3€pHO?

Kak Biuser pocT 3epHa Ha cBoicTBa cTau?

Yro coboit mpeacTaBIseT AMarpaMmma H30TepMUYECKOr0 pacrajia NepeoxJiaX1eHHOro aycTeHUTa?
Kakyo 3aBUCMMOCTb OHA [TOKa3bIBAET?

Kaxkoil aycTeHUT Ha3bIBatOT NEPEOXIAXKICHHBIM?

Kak MeHsercs ycTOMYMBOCTh MEPEOXJIaKIEHHOIO ayCTEHUTA MPU TMOHUKEHUHM TEMIIEPATypbl
NpeBpalleHus?

Ot 4ero 3aBUCUT XapaKTep CTPYKTYPHI IPU U30TEPMUUYECKOM MPEBPAILEHUH [IEPEOXIIAKIECHHOTO
aycTeHuTa?’

HazoBure TemnepaTypHble 007aCTH MPEBPALLIEHUS IEPEOXIIaXKIEHHOTO ayCTEHUTA.

[Tpu xakoM npeBpalieHuu ecTh 1 Juddy3us xenesa, u auddysus yraepona?

[Tpu kaxKoM npeBpallleHuH MoJaBIeHa TOJIbKO AUPPy3us xene3a?

[Tpu xaxoMm mpeBpaiieHuu nojasieHa Tuddys3us xenesa u yriepoga? Kakoe mpeBpareHuit
sBisieTcst 6311 y3MOHHBIM?

KakoB MexaHU3M NEPIUTHOIO MTPEBPALICHUS?

Uro nmpencraisieT co0oil mpoayKThl MU Py3MOHHOTO MpeBpallleHusl ayCTEHUTa B YTIIIEPOJUCTON
ctann? YTo Takoe MEXIIIACTUHOYHOE PACCTOSIHUE?

Uto 00111er0 UMEIOT CTPYKTYPHI EPIUT, COPOUT U TPOOCTUT? UTO UX OTIMYAET IPYT OT Apyra?
KakoB MexaH13M U 0COOEHHOCTH MapTEHCUTHOTO MPEBPAIIECHUs?

Uro mnpencraBisger coOoil mNpoaykTsl 0e3au(Py3MOHHOrO MpeBpallleHUus] ayCTeHHTa B
YIJIEPOAUCTOM cTanu?

Uro npeacrasisier co00il MAPTEHCUT B YIIIEPOAUCTOMN cTamu?

Yro Ha3bIBalOT KPUTUYECKON CKOPOCTBHIO 3aKaJIKHU?

Kak cogepxanue yriaeposa BIMsSeT Ha CBOWCTBA CTaJIM IIPU 3aKaJIKe HA MAPTEHCUT?

Kakoli aycTeHUT Ha3bIBatOT OCTATOYHBIM?

Kaxoe u3 npeBpalieHnii Ha3bIBarOT IPOMEKYTOUHBIM?

KakoB mexaHu3m OeHfHUTHOTO IpeBpareHus ?

Kaxkue cTpykTypsl 00pa3yroTcst mpu 6eiiHUTHOM TipeBpamieHnn? Yem orn paznuuarorcs? KakoBbl
UX CBOMCTBA?

Kak nerupyromye 351eMeHThI BIUSAIOT Ha YCTOMUMBOCTH MEPEOXIaKIEHHOTO ayCTeHNUTA?

Yro co00if MpeaCTaBIAIOT TEPMOKUHETHUECKUE TUATrPAMMBI.

Kak M0OXHO nCnonb30BaTh AMAarpaMMbl paciaia MepeoxJiaXJaAeHHOTo ayCTeHUTa?
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Tema 10. OcHOBBI TepMHUUYECKO 00padOTKH

JlaTb XapakTepUCTUKY KPUTUUECKUX TOUYEK CTAJIH.

JlaTb omnpenenenue NOHATUSA TepMUUECKas 00paboTKa. YKa3aTh €€ poib.

Pacckazath 0 kimaccupukanmd W BUAAX TepMUYeckoi o00paborku. IlpuBectnm o00IIyIO
XapaKTEPUCTUKY TEXHOJIOIMUYECKUX IIPOLIECCOB TEPMUUECKON 00paObOTKHU CTaIH.

OOBsICHUTD, IO KAKOMY NPU3HAKY OTXKUT noApasnaensercd Ha orxur I u Il poza.

Hatb knaccudukanuio BuaoB orxkura [ pona. OObsACHUTE 11elb, HA3HAYCHUE U PEKUMBI KAXKJI0TO
BHJA.

Hatb xnaccudukanuio BuaoB orkura Il pona. OObSICHUTH 11€1b, HA3HAUYCHHE U PEXKUMBI KaXKI0TO
BHJA.

Jatp ompenenenue TepMHUYECKOW 0OpaOOTKM, Ha3biBaeMOW 3akaika. OOBACHUTH BBIOOD
TEMIIEPATyPhl HArpeBa MoJ 3aKalKy [UIsl pa3HbIX IPYII CTaJICH.

OOBsACHUTD, KaK BEIOMPACTCS OXJIAXKAAIONIAs Cpella IPU OCYIIECTBICHUN 3aKaJIKH.

Jatb onpeneneHne KpUTHIECKON CKOPOCTH 3aKaJIKH, 3aKaIMBACMOCTH U IPOKAIIMBAEMOCTH.
IIpuBectn XapaKTePUCTUKY BBICOKOTEMIIEPATYpPHOUI u HU3KOTEMIIEpaTypHOI
TepMOMEXaHUYECKOH 0O0paboTKU. YKa3aTh NpEeUMYyIIecTBa M HEAOCTATKM KaXJO0ro BHJA HU
00yacTu NIPUMEHEHHUSL.

Jate oOuiyro XapakTepUCTHKY MPOLECCOB XHMHUKO-TEPMHUYECKOW OOpaOOTKM: LIEMEHTALuH,
A30THUPOBAHUS U HUTPOLIEMEHTAIIUH.

OOBACHUTD HA3HAUEHUS U CYLIHOCTb TU(PHY3MOHHOTIO HACBIILCHHUS.

Tema 11. Knaccudpukanusi, MApKMPOBKA, CBOMCTBA U NMPHUMEHEHUE JIETHPOBAHHBIX
crajen
Jlatb onpeesieHre MOHSITUAM JISTUPOBAHHAS CTallb, JIETUPYIOLINI SJIEMEHT.
Knaccmbmcauml JICTUPOBAHHBIX cTajiel 110 XUMHYCECKOMY COCTaBy, IO HA3HAYCHHIO, II0
KauecTBY.
Kak pacnpenensitorcst Ierupyromue 3JI€MEHThI B CTAIAX ?
Kak nerupyroniue 31eMeHThI BIUAIOT Ha ToauMophu3m sxene3a?
Kak nerupyroniye 3;1eMEeHTHI BIUSAIOT HA YCTOMYHUBOCTD IIEPEOXIIAXKIACHHOTO AyCTEHUTA.
Knaccudukanus nerupoBaHHBIX cTajlel Mo CTPYKType B pABHOBECHOM COCTOSIHUH (OTOXKEHHOM
COCTOSIHUM).
Knaccudukanus JnerupoBaHHBIX CcTajel MO CTPYKType B HEPaBHOBECHOM COCTOSIHHH
(HOpMaTM30BaHHOM COCTOSIHUM).
Kak B MapkupoBKe JIETUPOBaHHBIX CTaJed YKa3bIBAECTCS: COAEp)KAHHME YIiIepoja, BHUL
JIETUPYIOILETO AJIEMEHTa U €ro CoJep’KaHue, KauecTBO. YMETh paciindpoBaTb MapKy CTalu,
yKa3aB: COJIepXKaHUE€ YIJepoAa; BHUJ JIETUPYIOIIETO »JJIEMEHTa M €ro COAEep>KaHUE;
KJIaCCU(PMKALIMIO TIO KAa4e€CTBY; Ha3HAYCHHE, 00JIaCTh MPUMEHEHHS, IPUMEPHBIE CBOMCTRBA.
B yem oco0eHHOCTH MUKPOJIETHPOBAHUS CTAJH.
[IpuHIHMIIB JIETMPOBaHUS KOHCTPYKIIMOHHBIX CTaJIEH.
OCHOBHBIE TpyNIbl KOHCTPYKIUOHHBIX CTAJIEH.
Ponw yrnepoaa, mpuHIMIIB! JIETHPOBAHUS U MAPKUPOBKA CTPOUTENIBHBIX CTAJICH.
Kakue MalmmHOCTpOUTENBHBIE CTAIA HA3BIBAIOT YIIYUIIAEMBbIMU U MTOYEMY? 3aKOHOMEPHOCTH UX
JIETUPOBAaHUS U TepMHUUECcKOi 00paboTku. [IpuBeauTe MpuMepbl MapoK CTAJIH.

. Cranu 1t ieMeHTaluu, HUTPOLEMEHTAlUH U a30TUPOBAHUSI.
.KakoBa posp yriepoma W JIETHPYIOIIMX 3JIEMEHTOB B IIAPUKOMOJIIUITHUKOBBIX CTajsuX?

OcobeHHocTH TpeOOBaHMM K ATUM CTAJSIM U MX TepMHuueckas oopabotka. [IpuBectu npumeps
MapoK CTaJIeH.

. KakoBa poJib  yrijepoga W JICTUPYHOHNIUX BSJIEMCHTOB B PCCCOPHO-NPYKUHHBIX cTasax?

OcobenHocTr TpeOOBaHUM K 3TUM CTalIsIM M MX TepMuyeckas oopadorka. [IpuBectu npumepsl
MapoK CTaJIeH.

. OOBSICHUTE OCHOBHEBIE MPUHIUIIEI CO3JJaHUA BBICOKOITPOYHBIX cranei
. Ctanu ¥ cIuiaBbl I pEeKYIIUX UHCTPYMCHTOB.



19. BeicTpopexymiye cTany.

20. IITaMIIOBEIE CTAJIH.

21. BankoBble cTamu.

22. Ctanu 1)1 MEPUTEILHOTO HHCTPYMEHTA.

How

oo

Tema 12, 13. MapkupoBka, CBOMCTBA M IPUMEHEHHUE CIVIABOB BETHBIX METAJLJIOB.
Hemeraninueckue MaTrepuajbl

OcHoBHBIE CIJIaBBI HA OCHOBE MeM (OpOH3bI U JIaTYHH), UX MAPKUPOBKA U IPUMEHEHHE.
OcHOBHBIE CIUTaBBl HA OCHOBE aMIOMUHUS (IehopMHUpyeMble, TEPMHUYECKH HEYIPOUHSIEMbBIE U
VIPOYHSEMBIE), UX MAPKUPOBKA U MPUMEHEHHE.

CBoiicTBa U NPUMEHEHHUE CIUIABOB HA OCHOBE TUTAHA.

Kakue crnaBel Ha3zbiBatoT 6a00uTamu? KakoBbl mpuHLHUIBI UX co3nanus. [IpuBenure npumepsl
TaKUX CILJIABOB.

Kakue maTepuanbl Ha3bIBalOT MOPOIIKOBBIE MaTepuaibl? Kak ux momnyyaror?

Knaccudukanus, CBOMCTBa U TPUMEHEHNE KOMIIO3UIIHOHHBIX MaTEPUAIOB.

Knaccudukanus, cBoiicTBa U MpUMEHEHUE OCHOBHBIX TPYII HEMETAJUIMYECKUX MAaTEPHAIIOB.

6.2 BHeay1uTOopHAasi caMOCTOSATeJIbHAsI padoTa 00yJaromuXCsl OCYIIECTBISIETCS B BUJIE
W3Y4YEHUS JTUTEPATYPHI IO COOTBETCTBYIOLIEMY pa3ieily ¢ IpopabOTKOM MaTepuasia rno TeMam
JUCIIUILINHBI



IIpunoxenne 2

7 OueHoYHbIE CPeICTBA /ISl IPOBeIeHH s IPOMEKYTOYHOM aTTeCTALMHU
a) [lnanupyemsble pe3yabTaThbl 00y4eHHs U OLIEHOYHbIE CPeACTBA /1JIsl MPOBeIeHUs

MPOMEKYTOYHOM aTTEeCTALMU:

CTpyKTypHBIi [Inanupyemble

JJIEMEHT pe3yJsibTaThl 00y4YeHUs

O1eHOYHEIE cpe€acTBa

OIIK-1 Cmnocoben pemarh 3agadud  NPO(PECCHOHATBHONW  JESITEIIBHOCTH, TPUMEHSISI METOIbI
MOJICTTMPOBAHUS, MATEMAaTHIECKOTO aHann3a. EcTecTBeHHOHAyUHbIE U OOIIEMH)KCHEPHBIC 3HAHUS

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

IlpumepHbIii NepeYeHb TeOPeTHYECKUX BONMPOCOB JIJIfA
NMOATOTOBKH K 3a4eTy:

1. CTtpykTypa ® CBOWcTBa MarepuaioB. AmopdHOE U
KPUCTAIJINYECKOE COCTOSIHUE MaTepHaa.

2. MeTo/1p1 U3y4eHUs CTPYKTYPhI MaTEpUAIIOB.

3. Kpucrannuueckast pemerka. OCHOBHBIE THUIIBI PELIETOK
METaJIJIOB.

4. [Tomumopdusm. [Tomumopduble mpeBparieHus.

5. JedexThl KpUCTaIInYecKOro CTPOCHUS.

6. AHUn30TpOnUS.

7. DHepreTuveckre YCJIOBHsS KpUCTAJUTM3alMH. BrnusHue
CKOPOCTH OXJIaX/ICHUS HAa KPUCTAJUIU3ALHIO.

8. Mexanusm kpucrammuianuu. [lapaMeTpsl KpucTauM3aum.
9. ['omorenHoe (camornpou3BoOJbHOE) 00pa3oBaHUE IIEHTPOB

KpucTaym3anui. Kpuruaeckuii 3apo/ibIn.

10. TereporenHoe (HECAaMOTIPOU3BOJIHLHOE) oOpasoBaHue
LEHTPOB KpUCTaIM3auu. MoauduurupoBaHue.

11.  JlenapuTHas KpUCTAJUIM3ALIMS.

12.  Kpucramiuyeckue 30HbI CAIUTKA. Y CcaKa.

13.  Bwuasl JIUKBaIum.

14. Bunsl nedhopmaruu. Mexanusm IUIaCTUYECKON
nedopmaruu.

15. Haxnen npu nnactuyeckoit nedopmanuu. Poib qucinokanuit
B YIIPOYHEHUH.

16. PazpymieHue MeTaysios.

17. Mexanuyeckue CBOWCTBa MeTawoB. KOHCTpyKTHBHAS
MIPOYHOCTb.

18. MexaHnuecKkue XapaKTEPUCTHKH, OIpeIeNsieMble IPH
UCTBITAHUU Ha pacTsKEeHHUE.

19. TsepaocTs u crIOCOOBI €€ OTpeICIICHUS.

20. MexaHndyeckue XapaKTepUCTUKH, OINpejAesseMble pu
JTMHAMUYECKUX UCTBITaHUAX (yAapHas BSI3KOCThb, TEMIIEpaTypa
XJIaTHOJIOMKOCTH).

21. OcHOBHBIC TMOHSTHUS TEOPUHU CIIABOB: KOMITOHEHT, CILJIaB,
cucrema, (aza. [IpaBuno ¢a3 (mpasuio ['n66ca).

22.  Tunsl TBepAbIX (pa3 B METAUIMIECKUX CHCTEMAX.

23. IlpaBuiio pbyara (IIpaBUIO OTPE3KOB).

24. OcHOBHBIC THUIIBI JBOWHBIX guarpamm. @dopmupoBaHUE
CTPYKTYPbI IBOMHBIX CIJIABOB.

25. DBTEKTHUYECKOE IIpEBpALLICHUE. [IepuTexkTrueckoe
IpeBpalleHre. IBTEKTOUHOE MPEBpaleHuE.

26. XapakTepuCTHKa W BUJ MOJHOW (ha3oBOW auarpammsbl Fe —
C.

27. XapakTepuCTHKa KOMIIOHEHTOB U (a3 cucremsr Fe — C.

28. IlpeBpamenuss u (OpPMHUPOBAHHE CTPYKTYPhl B CTaJSIX




(6enmbIx yyryHax, cephIX YyryHax) B paBHOBECHOM COCTOSTHUH

IIpumepHbIii nepeyeHb TEOPETHYECKUX BOMPOCOB K IK3aMEHY:

1. CBs13pb MEXJy CTPYKTYpOH U CBOWCTBaMHU CEpBIX
YyT'YHOB.

2. Knaccudukanus, MapkupoBKka U MPHUMEHEHHE CEphIX
YyryHOB (JINTCHHBINA, BBICOKOIPOYHBIN, KOBKHH, OTOEIEHHBIMH,
aHTU()PUKIIMOHHBIH).

3. BnusHue yrimepona M NMOCTOSHHBIX IpUMeced Ha
CBOMCTBA CTaJH.

4. Knaccudukanus,  MapkupoBka M NPUMEHEHHE

YIIEPOAUCTHIX CTanel (0OBIKHOBEHHOTO KauecTBa, KAYeCTBEHHON
KOHCTPYKLIMOHHOW, HHCTPYMEHTAJILHOM).

5. [IpeBparmeHus mpu HarpeBe CTalu.

6. Poct 3epHa aycTeHuTa npu Harpese.

1. H3oTepmuueckuii pacnian MEPEOXIIAKAEHHOT O
ayCTCHHTA. H3oTepmuueckue JarpaMMbl pacraia
MEPEOXJTAXKIACHHOTO AyCTCHHTA.

8. [IpeBpamieHus mpu HEMPEPHIBHOM OXJIKICHUH CTAJIH.
TepMOKMHETHYECKUE JaUarpaMMbl pacrajia IepeoXJIaxJIeHHOTO
ayCTCHHTA.

9. BnusiHue Jerupyommx JIEMEHTOB Ha YCTOWYHBOCTD U
KMHETHKY pacrapa MepeoxJiakIeHHOTO ayCTeHHUTA.

10. [IpeBparenus mpu Harpese (MpU OTIYCKE) 3aKaTCHHON
CTaJIH.

11. Knmaccudukanuss,  MapkupoBKa W NPUMCHCHHE

KOHCTPYKIIMOHHBIX  JIETUPOBAHHBIX  CTaJie  (CTpOUTENbHAs,
MaIllMHOCTPOUTEIbHAS AJI1 XOJIOAHOW IITAMIIOBKH, yJydlllaeMas,
pPECCOPHO-TIPYKUHHAsA, IIAPUKOMOIIIMITHUKOBAS, CTald IS
3akanku TBY, ctamm ms XTO).

12. OcHOBHbIE TOHATHS M KiIacCU(PUKAIUS TEPMUUYECKOU
00paboTKH.

13. OTxur cranu.

14. 3akaika cTaiu.

15. Otnyck cranu. CrapeHue.

16. XUMHKO-TepMUYecKas 00paboTKa.

17. Tepmo-mexanuueckast 00paboTKa CTalH.

18. CraBbl Ha OcHOBE MeiM (OpOH3BI, JTaTyHH).

19. CrninaBbl Ha OCHOBE aJIFOMUHHSL.

20. CrnnaBel Ha OCHOBE THTaHa. baOOUTHI.

21. [TopomikoBele, KOMITO3UIIMOHHBIE, amop(dHbIe
MaTepHallbl.

22. CoiicTBA M  TPUMEHEHHWE  OCHOBHBIX  TPYIIII

HCMCTAJUIMYCCKUX MATCPHUAJIOB.

OIlK-1.2

Pemaer crangaptHbie
npogeccuoHaIbHbIE
3a7a49u c
MIPUMEHEHHEM
00IIIENnHKEHEPHBIX
3HAHUH

IIpumepHbIe MpaKTHYECKHUE 32IaHNUS IJIS 3a49eTa

1.  KakoBbl pa3Mepsl CTPYKTYPHBIX SJIEMEHTOB, KOTOPBIE MOKHO
YBUAETHh (pa3pelnTh) C IOMOIIBI0 ONTHYECKOro (CBETOBOIO)
Mukpockoma? Kak BeIOpaTh MOJE3HOE YBETUYCHHE MHKPOCKOIA?
KakoBa ocHOBHasi OCOOEHHOCTh MPUTOTOBIICHUS OOBEKTA JIS
MHUKPOCKOITMYECKOTO MCCIET0BaAHMUS?

2.  OOBSICHUTD, 3a4eM HE00XO0aINMO HUCCIIENOBATD
MakpocTpykTypy? Kakumu meromamu 3T0 MOXKHO cnenatrb? Urto
MOJKET CIIY)KHTh 00bEKTOM MaKpoaHaiuza?




3. KakuMm MeTofoM MOXKHO YCTaHOBUTb THUI KPUCTAIIMUECKOH
peleTkn Merauia U ee mnapamerpbl? Kakue THIIBI pemIeToK
BCTpevaroTcss  y  MetauioB?  IlouemMy OHM  Ha3bIBarOTCS
IJIOTHOYaKOBAHHBIMU ?

4. IlpuBemure mnpuMep BIUSHMS  TUNA  CBSI3U  (TUOHA
KPUCTAIJINYECKON PELETKN) Ha CBOMCTBA MaTepHraa.

5. Ilouemy  cBoiicTBa  KpPUCTANIMYECKOTO  MaTepuaia,
M3MEpEHHBIE B Pa3HBIX HAINpPaBICHHUIX, MOTYT OTIM4YaThcs? B
KaKHMX MaTepuaiax 3To ABJICHHE He HaOIoJaeTcs 1 nouyemy?

6. Ilouemy mpH XOJOAHOW IUIACTHYECKOH aedopmanuu
(IITaMIOBKE WJIM BBITSDKKE) MOTYT 00pa3oBaThCsi (PECTOHBI IO
KpOMKE (Kparo) u3ienus?

7. OOBACHUTb, YEM pa3IMyalOTCs O-)KEeJIe30, Y-)KeJle30 U
d-xene3o?

8. Ilowemy mpu XOJOAHOW IUIACTHYECKOH Jedopmanuu
BO3PACTAIOT IPOYHOCTHBIE XapakTepucTuku? Kak 3To sBICHME
Ha3bpIBaeTCsA? B Kakux cirydasix 9TO SBICHUE HEXeNaTeIbHO?

9. Yro o3Ha4yalOT TEpMHUHBI JePOPMALMOHHOE YIPOUYHEHHUE,
3epHOTPAaHUYHOE YINPOYHEHHE, JUCIEPCHOHHOE YIPOYHEHUE,
TBEPOPACTBOPHOE YIIPOYHEHHE?

10. Tlosicamtp rTpadmueckn (UINIECKUNH CMBICT  TOHSATHS
«paBHOBECHasE TeMIlepaTypa KpHCTAIM3aluKu  (IJIaBICHUS)».
Kakoe ycroBre He00X01MMO BBINOJIHUTh, YTOOBI HavasIcs mpolecce
KpUCTAJLIIN3aLUu?

11. OObsicHUTb, B YeM OTJIMYUE KPUBBIX OXJIAXKICHUS
KPUCTAUTMYECKUX W aMOppHBIX Ten? MOXKHO I IOJNy4YHTh
aMOp(HBIA MeTaILT (METAILTMYECKOE CTEKJI0)?

12. Tlouemy 3epHa 3aKpUCTALTU30BABILETOCS METAJUTMYECKOTO
MaTepuaja He UMEIOT FeOMETPUUECKU IPaBUIIbHOM (popmbl?

13. Kakyto menb mpeciaeayroT Mpu BBEJCHUH B paciuiaB (KUIKUI
Metaiul) Moaupukaropos? IlpuBectn mnpumepbl  JieHCTBHA
MOIU(PHUKATOPOB.

14. OOBIACHUTS, B KaKou OTJIUBKE 3€pHO
3aKpUCTANIN30BaBIIErocss MeTajuia OyneT Oonblie: IpHU pa3iuBKe
KHJIKOTO METalljia B IeCuaHyto (JopMy WIH B METAJUINYECKYIO?

15. OOBSICHUTD, K 4YeMy MOXET IPHUBECTH IEPErpeB
pacriiaBa mpeJi pa3iauBKON ero B popMbl (M3710KHULIBL)?

16. OOBICHUTB, 3a4emM MPOBOJAT onepanuo
MOJICTYKMBaHUS TPU MOTydyeHUH OTIUBOK? Kak ee ocyliecTBUTh
17. OObsCcHUTH, TpU  Kakod  JepopMald  MOKHO
HEOOpaTUMO U3MEHUTh (POPMY, pa3Mepbl U CBOWCTBA MaTepuaia —
YOPYTro# WK IIacTUYECKOn?

18. OOBSACHUTH TOHATHE TEOpeTHYecKas MPOYHOCTh
kpuctaia. Kak oHa wW3MeHseTcs TpH W3MEHEHHH IUIOTHOCTH
UCIIOKALUNA?

19. OOBSICHUTD, YTO MPOUCXOTUT TpU (HOPMHUPOBAHUU
TEKCTYpPbI B 1e()OPMUPOBAHHOM MaTepHae?
20. 3aueM TpeOyeTcs BOCCTAaHABIMBATH IUIACTHYHOCTH

X0JIOAHO1e()OPMUPOBAHHOTO JHCTa (KaTMOPOBAaHHON 3arOTOBKH,
BOJIOYEHOM TpoBoJIokK)? Kakoilt 00paboTkoi 3TO MOXKHO clienarh?
21. OOBsACHUTD, KAKOE CBOMCTBO MaTepraia XapakTepu3yer
TBEpAOCTh. Ha dYeM OCHOBBIBAIOTCSA METOABl H3MEPEHHS
TBepaocTu? B uem ux otnnuue?




22. Kak mnpoBoasT wucneiTaHWe Ha YyIApHYI BS3KOCTH?
Kaxkoga ero uens?

23. C KkaKxoif 1enbIo MPOBOJAT YCTAIOCTHBIC UCIIBITAHUSA?
24, Ha npumepe nBYXKOMIIOHEHTHOM CHCTEMBI I10Ka3aTh,
KaKyl0 HMHQOpPMAIMI0 MOXHO TIOJYYHUTh, MOJIB3YSCh IMPABHIOM
ppluara (IpaBUIIOM OTPE3KOB).

25. CxemarnuyHo  u300pa3uTh  JgUarpaMMmy  JIBOMHOM
CUCTEeMBI C  OTCYTCTBHEM  pPaCTBOPUMOCTH (C  TOJIHOH
PacTBOPUMOCTHIO, C OrpaHUYCHHOU pPacTBOPUMOCTBIO)

KOMIIOHEHTOB B TBEPJIOM COCTOSIHUH, 1aTh XapaKTEPUCTUKY TOUEK,
JUHUHA auarpammbl, (a3 W O0e3BapHaHTHBIX IpEeBpaIlEHUN
CUCTEMBI.

26. PaccunTarh OTHOCHTENBHOE KOJIMYECTBO CTPYKTYPHBIX
COCTaBJSIOUIMX CIUIaBa IIpM KOMHATHOW TemIeparype H
CXEMaTH4YHO M300pa3uTh CTPYKTYpPY CIUIaBa JBOMHOM cHCTEMBI ¢
OTCYTCTBHEM pAacTBOPUMOCTU (C TOJHOM pPacTBOPUMOCTBIO, C
OTPaHUYEHHOW PpPacTBOPHUMOCTHIO) KOMIIOHEHTOB B TBEpPJOM
COCTOSTHUH.

217. Onummmre oOpa3oBaHue JeaeOyputa. B kakux crutaBax
OH o0pasyercs, KakoBbl ycioBHs ero oOpasoBanus? Kaxoit
neneOypuT Ha3bIBAIOT MpeBpameHHbIM? CXeMaTHYHO U300pa3uTh
CTPYKTYpY Jieie0ypHuTa Ipyu KOMHATHON TeMIIepaTrype.

28. Onumumre oOpazoBanue nepiauta. KakoBbl yciaoBHs
00pa30BaHUs M XapaKTEPUCTHKH 3TOW CTPYKTYpbl? CxeMaTHYHO
n300pasuTh CTPYKTYpY HepiuTa MpH KOMHATHOM TeMIepaType.
KakoBbI pa3HOBUIHOCTH 3TON CTPYKTYpPBbI?

29. N300pa3uth nuarpaMmy COCTOSIHUSL *KeJe30 — KapOuj
&KeJe3a, yka3arhb (pas3bl BO BceX 00JacTIX JUarpaMMbl, pacCMOTPETh
npeBpaiieHus B crase, conepxkarmem 0,01 (0,2; 0,45; 0,8;1,0; 2,5;
4,3; 4,7) % C. Kak Takoil cruiaB HasbiBaercsa? Paccumrarh
OTHOCHUTEJIbHOE KOJIMYECTBO CTPYKTYPHBIX COCTABIISIONIUX B 3TOM
CIJIaBE M CXEMAaTUYHO U300pa3UTh €ro CTPYKTYPY HMPpU KOMHATHOU
TeMIeparype.

30. OOBsicHUTB, 4YeM JuarpaMma >keiae30 — Tpadur
OTJIMYAETCs OT JuarpaMMbl Jkeiae30 — LeMeHTUT. M300pa3uth
CXEMAaTUYHO CTPYKTYPBI CEPBIX YYT'YHOB C Pa3HOM METaNINYECKOU
OCHOBOM ((heppuTHOM, (PEeppPUTHO-TIEPIUTHOMN, TEPIUTHON) H C
pasHoii ¢opmol rpadUTOBBIX BKIIOYEHHUH (IUIaCTHHYATOH,
mapoBuAHON).  OOBSICHUTH, Kak  IMPOUCXOJUT  IPOLECC
rpaduTH3anuU 1 GOPMUPOBAHUS CTPYKTYPHI B 3TUX CIUIaBaX.

IIpuMepHbIe NpaKTHYECKHE 3aJaHNUS /sl IK3aMEHa:

1. N300pa3uth MOIHYIO AMarpaMMy COCTOSTHHUS JKEJe30 —
yriaepoa, yka3aTb (a3pl BO Bcex O00IacTaX Juarpammbl,
pPaccMOTpETh MIPEBPAIICHUS B CIUIABE CUCTEMBI JKeie30 — KapOu.
xenesa, cogepxkamiem 0,01 (0,2; 0,45; 0,8;1,0; 2,5; 4,3; 4,7) % C.
Kax Takoi cmmaB wHaswsBaercd? Paccunrarh OTHOCHTEIIBLHOE
KOJIMYECTBO CTPYKTYPHBIX COCTaBIAIONIMX B 3TOM CIUIaBe H
CXEeMaTUYHO H300pa3uTh €ro CTPYKTYPy TpU KOMHATHOU
TeMIlepaType.

2. N300pa3uth MOJNHYIO0 AUarpaMMy COCTOSIHHS JKEIe30 —
yriaepoaa, yka3aTh ¢a3bl BO BceX 00IacTsIX Jauarpammel,
pPacCMOTPETh MPEBPAIICHUS B CIJIABE CUCTEMBI XKeJIe30 — rpadur,




comepxamem 2,5 % C, ¢ pa3HON METaJUIMYECKOM OCHOBOM
(pepputHOH, GEeppUTHO-TIEPIUTHOM, MNEPIUTHOM) U C pa3HOU
(dhopmoii rpadUTOBBIX BKIIOYCHHH (IIJJAaCTUHYATOM, IIAPOBUTHOMN ).
Kak Takoit cmmaB HasbiBaeTca? CXeMaTH4YHO H300pa3UTh €ro
CTPYKTYpY NP KOMHATHOM TeMIiepaType.

3. Pacimm¢ppoBate Mapku cTanu, YKazaB COJEp)KaHHE
yriaeposa, BUJ U COJEpKaHUE JIETUPYIOIINX JIEMEHTOB, Ka4eCTBO,
Ha3HAYEHUE U IPUMEPHBIE CBOWCTBA.

4, Pacmudposarts MapKy Ceporo (yiuTeitHOTO,
BBICOKOIIPOYHOT'O, KOBKOT'O) YYyryHa, YKa3aB €ro CTPYKTypy H
yCIIOBUS TIOTyYEHUS

5. Ha3zoBuTe KpuUTHUYECKHE TOYKHM CTald M MX OOO3HAYCHHUE.
Kak onu ompenenstorcs? Yka3arh UX IMOJIOKEHHUE Ha JUarpamme
Fe-C.

6. Kaxoii aycTeHUT U 1To4YeMy Ha3bIBalOT NEPEOXJIAKACHHBIM?
Kak ornpenenuTs cTeneHs ero nepeoxiaxacHus?

7. IloueMy B 3akajleHHOW CTaaud BCErJa IPUCYTCTBYET
OCTaTOYHBIN ayCTEeHUT?

8. Kak MOXHO HcIonb30BaTh Ha MPAKTHUKE M30TEPMUYECKHE
Jyarpammbl pacraja nepeoxiakJeHHOrO ayCTeHUuTa?

9. Kaxk n3meHsaTcs cBONCTBA CTANU IIPU YBEJIMYEHUU CKOPOCTH
OXJIQX/IEHUS B NIEPIUTHOM HHTepBaie? OObACHUTD, TOYEMY?

10. Bri6pats HauOosee JIACTIEPCHYIO CTPYKTYPHYIO

COCTaBJIAIONTYI0, hopMuUpyroLIytocs npu 1udy3noHHOM pacraze
MIEPEOXJIAXKAECHHOT O ayCTEHUTA.

11. Uro ofmiero ¥ B 4eM OTJIMYUS B CTPYKTypax MEpIuT,
COpOUT U TPOOCTUT?
12. OOBsACHUTH, NOYEMY MAapTEHCUT HUMEET BBICOKYIO

TBEPAOCTb. 3a4eM CTallb CO CTPYKTYypOll MapTeHCUTa Hauo
MO/IBepraTh OTHYCKY?

13. OOBbscCHUTH, B KakoW cTanu OyneT BbIllI€ TBEPAOCTh IpPU
3akaiike: B cranu 45 nim 30XI°C?
14. OO0bsicHUTh, 'y  KakoM  cranu  Oyzer  Oojblie

IIPOKAJIMBAEMOCTh — YIJIEPOAMCTON WJIM JIETUPOBAHHOM? 3auem
HEO0OXOMMO 3HAThH MTPOKAITMBAEMOCTH CTANIN?

15. Kak BbIOpaTh CKOpPOCTh OXJ@XKICHUS INPHU 3aKaJKe s
MOJIyYEHUSI MApTEHCUTHOM CTPYKTYpbl 10 BCEMY CEUYEHHIO
n3aenus?

16. Jis kako cTaiau — TOAPBTETOUIHOM MIIH 3a9BTEKTOUIHON —
HY)KHO IPHUMEHITh HEMOJHYI 3akanky? [losicHuTb, MCHOnb3ys
nuarpammy Fe-C.

17. CpaBHMTE CBOWCTBA CTadM ¢ OCHHUTHOW CTPYKTYpoil H
MapTeHCUTHOM CTPYKTypoH, ¢ OCHHUTHOM U TPOOCTUTHOMN
CTPYKTYpOil. OOBSACHUTE PA3TUUHUSL.

18. [loueMy mnpu oOTHycKe 3aKajJe€HHOW CcTaldu BBIOUPAIOT
pa3nuyHbIe TeMIepaTypbl HarpeBa?
19. Kakas cranp mocne ymyumeHuss OyaeT HWMeTh Oosee

BBICOKYIO TBepAOCTh: cTaib 45 mimu cranb 30XI'C, ecnu oTmyck
MPOBOJIWIIN TIPU OAHOM U TOM ke TemmepaType?

20. [Touemy pexymuil MHCTPYMEHT W3 YIVIEPOJUCTOU CTalIH
Mo/IBepraloT HU3KoMy othycka. Kakas Oyzaer cTpykTypa u
CBOMCTBA TAaKOI'O0 UHCTPyMEHTA?

21. B uyem ocHOBHas OCOOEGHHOCTh U NPEHMYIIECTBA




TEPMOMEXaHHIECKOW 00pabOTKH cTamu?
22. C Kakou LEJBIO HAaCHIIAIOT MMOBEPXHOCTh
HU3KOYTJIEPOJNUCTON CTAIH YIIiIepoioM?

OIIK-1.3

[Ipumensier  MeToabl
MOJICTTUPOBAHUS u
MaTeMaTHUECKOTO
aHanu3a JUisl pelieHus
3aj1a4

IIpuMepHbIe NpaKTHYECKHE 3aJaHNS /ISl 3a4eTa M0 PeleHuIo
3a1a4 u3 nNpogecCHOHAIBHON 00J1aCTH

1. Kak nmpoBectn Mmakpoananu3? KakoBsl ero e, MeTos1?
2. KakuM MeTo/10M MOKHO MCCIIEIOBATh PacIpe/ieiICHUE CePhl
B CITUTKE (OTJIMBKE, 3arOTOBKE)?

3. Kak mpoBectu 1iyO00OKO€ TpaBlICHHE CTaJIbHOTO OOpasIia.
Kaxossl ero nenn?

4. KakuM MeToOM MOXXHO BBISIBUT IOPBI, TPEIIUHBI,

PaKOBUHBI, KPYIHBIC HEMETAJUIMUECKUE BKIIOYCHHS B OTIUBKE
(ciuTKe, OTIUBKE, MOKOBKE, IpoKaTte)?

5. [Ipm MakpoaHanM3e CIMTKA BBISBICH JIMKBAIMOHHBIN
KBagpaT (mojaycalodHas — JIMKBalus, OCeBasg  IOPUCTOCTb,
CKBOPEUHUK, KAMHEBUIHBINA H3JI0M, (DIIOKEHBI, MUGDEPHBIH H3IIOM,
paccnoenne). OObSICHUTh TPUUUHBI MOSABIEHUS 3TOro aAedexTa u
BO3MOJKHBIE CIIOCOOBI €0 UCTIPABIICHUS (MPEOTBPAILICHNUS).

6. Kak oOTiIMuYnTh yCTalOCTHBIM H3JIOM OT IIPOYMX BHUJOB
n3noma? KakoBbl IpUUMHBI IPOSIBIIEHUS TAKOTO U3J10Ma?

7. Kak oTiuuuTh BA3KOE paspylIeHUE OT XPYIKOro?

8. Kak  mpoBecT  MHUKpPOCKONMYECKOE  HCCIEIOBAaHUE

MeTauyeckoro Marepuana? YTo MOMXKHO BBISIBUTH C HOMOIIBIO
TaKOI'0 UCCIIEIOBAHUS?

9. Kak MOXHO TmMOBIMAT, Ha BEJIUYUHY 3€pHA IMIpH
KpucTayum3anun Metramia? Kakue Mepsl MOXKHO MPEIOKUATD JUIS
TOr0, YTOOBI OO0ECIEUUTh TMOJNYYEHUE MEJIKOro 3€pHa MpHU
KpUCTAJLIIN3aLUu?

10. OOBsACHUTH, B UEM pa3IuyMe MEXAY XOJIOAHOW U ropsuei
wractuaeckoir  pedopmarnmsimu?  Ilouemy mpu XOJNOAHOM
I1acTUUecKoi aedopmaruyn HabIr0AaeTCs yIpOYHEHHEe MeTala, a
MIPH TOPSTYEH ATOTO HE MTPOUCXOTUT?

11. Kak BOCCTaHOBUTh IUTACTUYHOCTh
XO0JIOAHOIe(DOPMUPOBAHHOTO JIUCTA (KATHOPOBAHHOW 3aroTOBKH,
BOJIOUEHOH  mpoBOJiokK)?  Kak  ocyliecTBUTH  Omepaluio
PEKPUCTAIIM3ALIMOHHOTO OT>KUTa?

12.  Kak ompenenuTh mpeaen ynpyroctu (mperen TeKydecTH,
npeaes MPOYHOCTH, OTHOCUTENBHOE Y/UIMHEHHE, OTHOCHTEIbHOE
CY>KE€HHE, TBEPJIOCTh, YAAPHYIO BI3KOCTh) MaTeprasa’?

13. Kak ompenenuTb  OTHOCHUTENBHOE  KOJMYECTBO (a3
(CTPYKTYpHBIX COCTaBJISIIOIIMX) TpPU 3aJaHHOW TeMIeparype B
IBOWHBIX craBax? [TossicHUTB rpaduuecku.

14. TIlpu Kakux YCIOBUSIX B METAJUIMUECKHUX CIUIaBaX MOKET
o0pa3oBaTh TBEPJbIH PpPacTBOp 3aMelleHUs (TBEpIbl pacTBOp
BHEJPEHHsI, XHMHUYECKOE COEIWHEHHE, MeXaHHYecKass CMech
KoMIoHeHTOB)? Kak BBITIAAAT 061acTu 3TuX (a3 Ha JuarpaMmmax
COCTOSTHHS?

15. CxemaTtu4Ho U300pa3uTh KPUBYIO OXJIAXKACHUS U CTPYKTYPY
mo00ro CITaBa JBYXKOMIIOHEHTHOH CHCTEMBI (C OTCYTCTBHEM
pacTBOPUMOCTH, C TOJHOW PacTBOPUMOCTBIO, C OTPaHUYEHHOM
pPacTBOPUMOCTBIO KOMITOHEHTOB B TBEPAOM COCTOSHHUH) TIpH
KOMHATHOM Temreparype.

16. CxemarmyHOo W300pa3uTh CTPYKTYpy JIFOOOTO CIiaBa




JIBYXKOMIIOHEHTHOI CHCTeMbl NIpH KOMHATHOH TemrmepaType,
paccuuTan OTHOCHUTEJIbHOE KOJIMYECTBO CTPYKTYPHBIX
COCTaBJISIOLIUX.

17. Ilpu MHMKPOCKOIMYECKOM HCCIEIOBAaHUM B  CIUIAaBE
HaOmogaroTess  3epHa  (Qepputa W HEOOIBIIOE KOJUYECTBO
nementuta. Kak HassiBaeTcs Takoii ciuiaB? KakoBbl ero cBoiicTBa 1
o0jacTu mpuMeHeHus?

18. Ilpu MHKPOCKOIHMYECKOM HCCJICIOBAaHUM B  CIUIaBE
HalOmonaroTes 3epHa depputa U nepaut. Kak HazpBaeTcst Takoi
criaB? KakoBbl ero cBoicTBa M KaKk OHHM 3aBHCST OT KOJIMYECTBA
nepiuta? KakoBbl 00J1aCTH TPUMEHEHUS ATUX TIABOB?

19. TIlpu MHKPOCKONMHMYECKOM HCCJICIOBAaHUM B  CIUIABE
HaOmonatores nepauT. Kak HasbiBaercss Takoil cruiaB? Kakobl
Pa3HOBUAHOCTHU TAKOW CTPYKTYpHI U pa3Ivuus B UX CBOMCTBaxX?
20. IIpu MUKpPOCKOIIMYECKOM HCCIIEJOBAHMM B  CIUJIaBE
HaAOJIOAAI0TCS IEPIUT U CETKA LIEMEHTHTA 0 TpaHuLiaM 3epeH. Kak
HasbIBaeTcs Takoil crutaB? KakoBbI ero cBOHCTBa W 005acTH
MPUMEHEHUSI?

21. TIlpm MUKPOCKOIMYECKOM UCCIICJOBAHHMH B  CILIaBE
HaOmonaercs neneOyput. Kak HaspiBaercst Takoii criaB? KakoBbl
€ro CBOICTBA M 00JIaCTH IPUMEHEHHS?

22. Ilpu MUKPOCKOIIMYECKOM UCCIIEJOBAHMM B  CIUJIaBE
HaOmomaroTes 3epHa Qeppura W BKIoueHus rpaduta. Kak
HasbIBaeTcs Takue ciiaBbl? KakoBbl pa3sHOBHIHOCTU CILIABOB C
TaKUMHU CTPYKTYPHBIMU COCTABJISIONIMMHU, KAKOBBI Pa3Iudus B X
cBoMcTBax?

23. Ilpm MHKpPOCKOIIMYECKOM HCCJIECIOBAaHWM B  CIUIaBE
HaOo1ar0Tes 3epHa epputa, NepauT U BKItodeHus rpadpura. Kax
Ha3bIBaeTCs Takue cruiaBbl? KakoBbl pa3HOBUIHOCTH CILJIaBOB C
TaKUMU CTPYKTYPHBIMU COCTaBISIOLIUMH, KAKOBBI PA3JINYMs B UX
cBoiicTBax?

24. Ilpu MUKPOCKOIIMYECKOM UCCIIEJOBAHMM B  CIUJIaBE
HaOMI0AI0TCS TIepJIUT U BKiItoueHUs: rpadurta. Kak HazpiBaeTcs
Takue criaaBbl? KakoBbl pa3sHOBUAHOCTH CIUIABOB C TaKUMH
CTPYKTYPHBIMH  COCTABJISIOIIMMH, KaKOBBl pa3inuusg B HX
cBoMcTBax?

25. Kax wunentudunupoBaTth B CTadl BHIMAHIITETTOBYIO
cTpykTypy? Ilpu Kakux yCIOBHSIX OHa MOKET 00pa30BaThCs U KaK
3TO MOBJIMSIET HA CBOWCTBA CTaNIN?

26. Ilpm Kakux YCIOBUSIX B CTalM MOXeT o00pa3oBaTbcs
nepechlieHHbiil peppur? Kak oH MoBiIMsSeT Ha CBOWCTBA CTaJU.
Kak npenotBpatuth ero oopazoBanue?

I[IpuMepHbIe MpaKkTHYeCKHE 32JaHUS /151 IK3aMeHa Mo
pelieHnI0 3a1a4 U3 npodeccuoHaIbLHOI o01acTH (5 ceMecTp)
1. OOBsCHUTD, KaK BBIOpATh CONEp)KaHUE YTIIepoJia B CTalU
JUISL  U3TOTOBIIEHUSA  JE€TaJd  MAalllMH, KOHCTPYKIUH WU
COOPYKEHHS.

2. OOBsACHUTH, KaK BBIOpaTh COJEpXKAaHUE yIriepoJa B CTaJH
JUISL U3TOTOBIIEHUS PEXKYIIETO (IITaMIIOBOI0) MHCTPYMEHTA.
3. Kak 1o cTpykTypHOMY IIPU3HAKYy MOKHO OINPEAEIUTD CTallb

(Oenblif 4yyryH, cepblii 4yryH, IOJIOBUHYATHI YYTyH, >KEJIe30
TEXHUYECKON YUCTOTHI)?
4. OOBSICHUTh, MOXKHO JIM HCIOJB30BaTh O€JIbIil 4YyryH B




Ka4yecTBE KOHCTPYKLIMOHHOTO MaTepuaa.

o. OOBSACHUTH NPEUMYIIECTBA CEPOr0 YYTryHa IO CPABHEHMIO
CO CTaJIbIO.

6. OOBSACHUTD, MOXHO JIM HCIIOJIB30BaTh OCNblii YyryH B
KayecTBe KOHCTPYKLIMOHHOIO MaTepuaa?

1. OO®bscHUTH, Kakasg (opma rpaduTa B MEHBIIEH CTENEHU
ocialIsieT MeTaNINYECKyt0 OCHOBY uyryHa? Kak moiay4uTh Takyro
¢dopmy rpadura B oTIIMBKE?

8. Kak monyuuTh OTJIIMBKY CO CTPYKTYpOH KOBKOTO 4yryHa?
KakoBbl pPa3HOBUAHOCTH CTPYKTYpHl TaKOro 4YyryHa U €ro
cBoicTBa?

9. IloueMy He MPOUCXOIUT YIPOYHEHUS CTaIU IIPU Tropsdyei
mactTudeckoit gegopmanuu npu 1050 °C?
10. Ilowemy pnedopmarusa cBuana (Tma. = 327 °C) npm

KOMHATHOM TemIieparype sBIseTcs ropsiaeit neopmariueii?

11. Ilpu pekpUCTAUIM3ALUOHHOM OTXKMIE€ XOJOJHOKAaTaHOH
neHThl u3 cranu 08Kn oxJiaxaeHue B MHTepBaje Temmneparyp 680 —
370 °C BenyT c manoii ckopoctbio. [Tlouemy 310 HEOOXOAUMO?

12.  Ha3HauuTh pEXUM PEKPUCTAIUIMZALUOHHOTO OTXKUTA IS
HUKOYIJIEPOJHUCTON XOJIOMHOKATAHOW JIMCTOBOM CTAJIN.

13.  Kak omnpenensitoT CKJIOHHOCTh CTald K POCTY 3€pHa IpH
Harpese?

14.  Ha3HauuTh peXUM IOJIHOTO OTHKUIA JJIsl CTaIM MapKH 45.
15. HasHauuTh pexuM HOpMaNIM3ALUU JUIsl CTAJIU MapKu 45.

16. BriOparh TepmMuueckyro oOpaOOTKy HJsi HWCHpPaBICHUS
BHUJIMAHIITETTOBOM CTPYKTYPBI B CTaJIbHOM OTJIMBKE.

17. BwiOparb TepMuueckyro oOpaOOTKy HJsi HWCIpPaBICHUS
KPYIHO3EPHUCTOM CTPYKTYPBI TOPSYEKATAHON CTaJIH.

18. BmiOparb  3akajJiouHyl0  Cpeny, 00ecre4YnBaroIIyIo
HanOOJIBIIYIO TIPOKAIIMBAEMOCTH YTIICPOIUCTON CTAIH.

19. BeiOpare 3aKanouHylo cpedy Ul 3aKajKd JETUPOBAHHOM
YIJIEPOIUCTOMN CTaJIH.

20. BbiOpath  pexuM  OTHYCKa  3aKaJeHHOM  craiw,
o0ecCTIeYnBarOIINI COXPaHEHNE BHICOKON TBEPIOCTH.

21. BbiOpath  pexuM  OTHYCKa  3aKaJeHHOM  craiw,
00eCTIeYNBAOIINI BRICOKHE YIIPYTHE CBOWCTBA

22. BblOpath  pexuM  OTHYCKa  3aKaJeHHOM  craiw,
00eCTIeYNBAOIINI COYETaHUE BBICOKOW IMPOYHOCTH, TBEPIOCTH,
IUTACTUYHOCTH M YJIAPHOM BS3KOCTH.

23. Cranp 45 Obula TOABEPTHYTA HArpeBY IOJ 3aKalKy [0
temneparypsl 740 u 840 °C. Kakoil pexxuMm HarpeBa BbIOpaH
MIPABUIIBHO U 1ToUeMy?

24. Crans Y10 Obuia moaBeprHyTa HArpeBy TOJ 3aKajaKy 0
temneparypsl 740 u 900 °C. Kakoil pexxum HarpeBa BbIOpaH
MIPaBUJIBHO U MIOYEMY?

0) Ilopsnok npoBeaeHUS MPOMEKYTOUYHOM ATTECTAIUN, MIOKA3ATEJN U KPUTEPHH

OLICHUBAHMSA:
IIpome:xxyTounas

aTrecranus

mo AUCHHUIIJIMHE «MaTepna.HOBez]eHne» BKJIIOYacT

TEOpPETUYECKHE BONPOCHI, MO3BOJISIOIINE OLEHUTh YPOBEHb YCBOCHHUS 00YUarOIIUMUCS 3HAHUH, U
MPAKTUYECKHE 3aJlaHusl, BBIABISIONIME CTENEeHb CHOPMUPOBAHHOCTH YMEHUN W BIAJCHUH, U
IIPOBOJUTCA B BUJE 3a4€Ta U DK3aMEHA.




3aueT MPOCTABISETCS TOCIE OICHKM 3HAHWK OOydJaromuxcs IO pe3yibTaTaM 3allUThI
BBIMIOJTHEHHBIX J1A00paTOPHBIX PabOT M KOHTPOJBHBIX PabOT, BKIIOYAIOUIMX TEOPETUYECKUE
BOIIPOCHI U TIPAKTHYECKUE 3aJaHMUSI.
IToka3aTe/u U KPUTEPUH OLIEHUBAHUS 3a4eTa:
st monmydeHus: OEeHKU

— «3a4YTeH0» — OO0yyaroluiics [OJDKEH I[I0Ka3aTh 3HAHUS HE TOJBKO HA YpPOBHE
BOCTIPOM3BEJICHUSI U OOBSICHCHHS] MH(POpPMAIMK, HO ¥ HHTEIUICKTYaIbHBIC HABBIKU DPEIICHUS
npobiieM U 3a7ad, HaXOXKJICHHUS YHUKAJIbHBIX OTBETOB K MpoOieMam, OIEHKH U BBIHECECHHS
KPUTHYECKUX CYKJICHUH;
— «He 3a4YTeHO» — O0yJarouuiicss He MOXET MOoKa3aTh 3HAHUSA HAa YPOBHE BOCIPOHU3BENICHUS U
00BsiCHEHUST MHPOPMAITUH, HE MOXKET MOKa3aTh HHTEJUICKTYAIbHBIC HABBIKM PEIICHUS MPOCTBIX
3ajad.
DK3aMeH 10 JaHHOW JUCIHILTUHE MPOBOIUTCS B YCTHOHM (pOpME MO IK3aMEHAIIMOHHBIM OHIIeTaMm,
KK U3 KOTOPBIX BKIIOYAET 2 TEOPETUYECKUX BOIIPOCA M OHO MPAKTHUECKOE 3a/1aHHUE.
IMoka3aTeu U KPUTEPUU OLIEHNBAHUS IK3aMeHa:
— Ha OIEHKY «OTJIHYHO» — OOyyaroluiics JEeMOHCTPUPYET BBICOKHUH  YpPOBEHb
c()OPMUPOBAHHOCTH KOMIICTCHIIMI, BCECTOPOHHEE, CHUCTEMATHUYECKOe W TIyOOKOoe 3HaHUE
yueOHOro Martepuana, CBOOOJHO BBHIMOJHSET MPAKTUYECKHE 3a/laHus, CBOOOJIHO OIEpUpyeT
3HAHUSIMH, YMCHHUSMH, TIPUMEHSCT UX B CUTYAIUSIX TOBBIIIICHHON CII0)KHOCTH.
— Ha OIICHKY «X0POII0» — 00y4JaoIIUics JeMOHCTPUPYET CPEAHHM YpOBEHb C(HOPMUPOBAHHOCTH
KOMIICTCHIIMIA: OCHOBHBIC 3HAHUS, YMCHHSI OCBOCHBI, HO JIOITYCKAIOTCS HE3HAYUTEIILHBIC OIIHOKH,
HETOYHOCTH, 3aTPyIHEHUS MPU AHATUTHUYECKUX OMNEpalusix, MEepeHoce 3HAHWM M YMEHHH Ha
HOBBIC, HECTAHJAPTHBIC CUTYAIIHH.
— Ha OIICHKY «Y/[AOBJIETBOPUTEJbHO» — O0y4YarOIIUNCA IEMOHCTPUPYET MOPOTOBBIA YPOBEHb
c(OpPMUPOBAHHOCTH KOMITETCHIIHMI: B X0/I€ KOHTPOJBHBIX MEPOTIPUATHH JTOIMYCKAIOTCS OLTUOKH,
MPOSIBIISIETCS. OTCYTCTBUE OTNEIbHBIX 3HAHUM, YMEHHI, HABBHIKOB, OOYYAIOIIUIICS HMCIBITHIBACT
3HAUUTENBHBIC 3aTPYJHEHUS TP ONECPUPOBAHUYU 3HAHUSIMH M YMCHUSMHU MPHU WX MEPEHOCE Ha
HOBBIE CUTYaIUH.
— Ha OLICHKY «HeY/JA0BJeTBOPUTEILHO0» — 00yJaronuiics 1eMOHCTpUpYeT 3HaHus He 6omnee 20%
TEOPETUYECKOr0 MarepHuala, JAOMYCKaeT CYIIECTBEHHbIE OIIMOKHM, HE MOXET IM0Ka3aTh
WHTEJICKTYaTbHbIC HABBIKU PEIICHUS TPOCTHIX 33]1a4.



