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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 1. 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 mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamszanuu B 2025 - 2026
y4eOHOM roy Ha 3aceqanuu kadeapsl JIUTEHHBIX MPOLECCOB U MATEPHATIOBEACHHUS

IIporokomor 20 1. Ne

3aB. kadeapoii H.A. ®eokTucron

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamsanuu B 2026 - 2027
y4eOHOM rojy Ha 3acenanuu Kadeapsl JIMTEHHBIX MTPOIIECCOB U MAaTEPUAIOBEICHUS

IIporokomor 20 1. Ne

3aB. kadeapoii H.A. ®eokTucron




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

[IpnoGperenne  cTyneHTaMH  TEOPETUYECKHMX  3HAHUH O  3aKOHOMEPHOCTSX,
ONPEIETSAIONIUX CBOMCTBA MAaTEPUATIOB, MPAKTUYECKUX HABBIKOB KOHTPOJS U MPOTHO3UPOBAHUS
CBOICTB M NOBEJIEHUS MaTEpPHalOB B PA3IMYHBIX YCJIOBUAX UX OOpPaOOTKH M HIKCIUTyaTallHH.
dopMHUpOBaHUE TOTOBHOCTHU MIPUMEHSATD (dhyHIaMeHTaIbHbBIE MaTeMaTU4ecKue,
€CTeCTBEHHOHAy4YHbIe U OOILIEMH)KEHEPHbIE 3HaHUS B MPO(ECCHOHANBLHOM NEATENbHOCTH U
ydacTusi B pa3paboTKe TEXHOJIOTHYECKHUX MPOIECCOB MPOM3BOJACTBA U OOPAOOTKH MOKPBITHH,
MaTepuajoB W W3JAETUIl U3 HUX, CHUCTEM YIPaBICHHUS TEXHOJOTMUYECKUMHU TPOIECCAMU;
3akperuieHue CroCOOHOCTH HMCIOJb30BAaTh B MCCIENOBAHMAX M pacueTax 3HAHHSA O METO/ax
UCCJICIOBAHMsI, aHAINW3a, JUArHOCTHMKH WU MOJICIMPOBAHMUS CBOWCTB BEIIECTB (MaTepUaioB),
GU3HYECKUX M XUMHUYECKUX MPOIeccax, MPOTEKAIOIIMX B MarepHaliaX MpU WX TOJTYYCHHH,
oOpaboTke, MoauduKaIU¥ W TPUMEHEHHS 3HAHUW 00 OCHOBHBIX THIIAX COBPEMEHHBIX
HEOPraHMYECKUX U OPTaHMYECKUX MaTEPHaJIOB, PUHIIMIIAX BRIOOpA MAaTEPHATIOB IS 3aJaHHBIX
YCIIOBUH 3KCIUTyaTallly C Y4ETOM TPeOOBAHU TEXHOJIOTHYHOCTH, SKOHOMUYHOCTH, HaJIC)KHOCTH
MW JIOJTOBEUHOCTH, DKOJOTMUECKUX IMIOCIECACTBUI HMX TPUMEHEHHS IMpU MPOSKTUPOBAHUU
BBICOKOTEXHOJIOTHYHBIX MPOIIECCOB.

2 MecTo ITMCHMIJIMHBI (MO1YJIsI) B CTPYKTYpe 00pa3oBaTe/bHOIl MPOrpaMMbl

Jucnumimaa MarepuanoBeieHHe BXOAWT B 4YacTh Y4eOHOTO IUIaHa (POPMHPYEMYIO
y4acTHUKaMU 00pa30BaTeIbHbIX OTHOLICHHH 00pa30BaTeIbHOM MPOTPaMMBI.

JUia  u3ydeHus  AMCUMIUIMHBI  HEOOXOAMMBI  3HAaHUS  (YMEHMs,  BJaJEHUs),
c(hOpMHUPOBAHHBIE B Pe3yJIbTaTE U3yUCHUS TUCIUILINH/ PAKTUK:

BBenenue B HanpaBiieHue

Ucropus meramnypruu

OO6m1ast ¥ HeOpraHMUYECKask XUMHUSI

ConpoTHuBieHHE MaTEpUATIOB

3HaHus (YMEHMs, BIIaJIEHUs ), IOJyYEHHbIE NMPH M3YyYEHUU JaHHOM IUCIMIIIIMHBI OyxyT
HEOOXOUMBI 17151 U3Y4YEHUSI JUCIUILIINH/TIPAKTUK:

N3HO0COCTONKHE MaTepHalIbl U U31ETUs

MexaHuyeckue CBOMCTBA MAaTEPUAIIOB

DKcrnepuMeHTalIbHAsl TEXHUKA MaTepHaJIOBEACHUS

OCHOBBI CTPYKTYPHOI'O aHaJIN3a MaTepHaIOB

[ToBepxXHOCTHOE yNIPOUHEHUE U MOJU(PUKALUS TOBEPXHOCTEN

Teopus Tepmuueckoit 00padboTku

HeMmerannnueckue Marepuainsl

3 Komnerenuun ody4arouierocs, popMmupyembie B pe3y/ibTaTe 0CBOCHUS

AUCHUILIMHBI (MOAYJIS1) ¥ IIJIAHUPYeMble Pe3yJIbTAThl 00yUeHust

B pesynbrate ocBoeHMsS AMCUUIUIMHBI (MOAYyMs) «MaTepuasioBeieHHue» 00yJarouuiics
JOJIKeH 00J1a/1aTh CIAEAYIOUUMU KOMITETEHIUSMHU:

KO,}I HHJIUKaTopa I/IH)II/IKaTOp JOCTHIXXCHUA KOMIIETCHIITN N

[1K-3 CniocobeH BbIOMpaTh MaTepHalibl IpU pa3paboTKe TEXHOJIOTMUYECKUX MPOLIECCOB B 00JIACTH
MaTepuaIoOBEICHHUS U TEXHOJIOTUU MaTEPHAJIOB B MAIIMHOCTPOSHUH

[1K-3.1 BriOupaer metainueckre W HEMETAaUIMUYECKHE MaTepHasbl IS JeTallei
MaIllH, TPUOOPOB M HHCTPYMEHTA




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIs)
OO0mas TpyA0€MKOCTh JUCIUIUIMHBI cocTaBisieT 11 3adeTHpix equnul; 396 akana. 4acoB, B TOM

qHCIe:

— KOHTaKkTHas padorta — 202 akaj. 4acosB:

— aynuropHas — 193 akaj. 9acos;

— BHeayJUTOpHas — 9 akaJ1. 4acoB;

— caMocTosTenbHas pabora — 122,6 akas. 4acos;

— B hopMe npakTuyeckoit moaroroBku — 0 akaj. yac;

— MOJrOTOBKA K Kk3ameny — /1,4 akan. yac

dDopMa aTTecTaiuu - 3K3aMCH

AynuropHas ) =
o | xourakTHAS pabota E 3 ®dopma TeKyILero
=
5 B aKaj. yacax o Bu KOHTPOJIS
Pazzen/ Tema 3 (B axaz. yacax) g A . p Kon
S 8 © |camocrosTenbHOM | ycieBaeMOCTH U
JTACIUTUTAHBI 3 [ ., | komnereHnuK
O 2 £ paboTsl MIPOMEKYTOYHOM
nmab. |mpakr. | 3 &
Jlek. =] aTTecTaluu
3aH. 3aH. | QO &
1. Crpoenue u  cBoiicTBa
MaTepuaIoB
11 Beenenue.
Knaccugpukanus
MaTepHaIoB. OcHoBHBIE
M IIpopaboTka
CBOIicTBa MaTepuasos.
N TEOPETHYECKOTO .
CBsI3b MEXIY CTPYKTYpOH M VYcrHbli
CBOWCTBAMU  MaTepHUajoB (neKIpOHHOTO) JKCIIPECC-ONPOC
p 12 8 5 5,3 MaTepHania. P poc. [K-3.1
OcHoBHBIE TpeOOBaHUA K KonTponpnas
MOATOTOBKA K
KOHCTPYKI[HIOHHBIM . pabota
KOHTPOJILHOM
MarepuanaM. Mertoapt
pabote
UCCIIEJIOBAHNSA  CTPYKTYPHI.
ATOMHO-KPHCTAIITHIECKOES
CTPOCHHE METAJIJIOB.
HWroro no pazneny 8 5 53
2. Kpucrannuzanus paciuiaBoB
2.1  TepmoauHamMuueckue
YCIOBHS ~ KPUCTAJUTU3ALUH. IIpopaboTka
MexaHu3M KpHUCTAIH3aLUuN JIEKLIHOHHOTO
METaJI-JIOB. Mare-pHana; KonTponbHas
Camonpou3BoIbHas u MOATOTOBKA K pabora
HECaMOIIPOU3BOJIbHAS 2 6 8 6 na0opaTopHBIM 3amura MK-3.1
KpHUCTAJUIU3aLUs. 3aHATUSAM; 71a00paTOPHBIX
MoaudunupoBaHue. MOATOTOBKA K pabor
JennputHas KOHTPOJIbHOM
kpucrtaumzauus. Ctpoenue pabore
CJIUTKA
Wroro no pazaeny 6 8 6
3. MexaHuueckue CBOICTBA |
nedopmMaliyisi MaTepraioB
IIpopaboTka
JIEKIUOHHOTO
3.1 OcHoBHbIE MaTe-puaa; KonTponsHas
MEXaHUYECKHe CBOWCTBA M MOATOTOBKA K pabora
o0opynoBaHue o 2| 4 8 8 71a00paToOp-HEIM 3amuTa IK-3.1
UCIIBITAHUSI MEXaHHYECKUX 3aHSITHUSIM; 1ab0PaTOPHBIX
CBOWCTB. MOJITOTOBKA K pabor
KOHTPOJIBHOH
pabote




3.2 VYnpyras u

ractTuyeckas jaedopmarus. IIpopaboTka
Mexanusm  gedopManui. JIEKIIUOHHOTO
V3MeHeHne CTPYKTYpBl U Mare-pHana; KonTponbHast
CBOWCTB MOJITOTOBKA K pabora
HOJIUKPUCTAIIHIECKOTO 6 8 10 | mabGopaTtopHEIM 3amura IK-3.1
MeTauia npu aedopmariuu. 3aHATHSM; 11ab0paTOPHBIX
V3MeHeHne CTPYKTYpBl U MOJTOTOBKA K pabor
CBOIICTB npu Harpese KOHTPOJIBHOMH
Je(hOpMHUPOBAHHOTO pabote
MeTala.
Hroro no paszuerny 10 16 18
4., @azoBble W CTPYKTYpHBIC
TpEeBPaICHUS B
JBYXKOMITOHEHTHBIX
METAJUINYECKHX CHCTEMaX
IIpopaboTka
4.1 OCHOBHBIE TIOHATHS pop
JICKI[IOHHOTO
TEOpHU CILJIABOB.
N MaTrepuana; KonTponpras
JuarpaMmel JBOMHBIX
CHCTEM DopmMupoBaHHe TOAroToBka K patora
) . 4 8 12 nabopaTopHBIM 3amura [K-3.1
CTPYKTYPHI JIBOMHBIX
3aHATHSM; 71ab0PaTOPHBIX
CILIaBOB. OcHOBHBIE
. HOJATOTOBKA K pabor
TIOHSTHUS 0 TPOHHBIX .
KOHTPOJIBHON
CHCTEMaXx.
pabore
IIpopaboTka
JICKI[IOHHOTO
4.2 Kene3oyriepoaucTele Mare-pHana;
yriep P ’ KonTponpras
CILJIaBEL. dopmupoBaHue MOATOTOBKA K
M pabora
CTPYKTYpPHI craneu u 6 14 14 nabopaTopHBIM Samura [K-3.1
YYyT'YHOB B PaBHOBECHOM 3aHATHSM;
71a00PaTOPHBIX
COCTOSTHUH. MOJTOTOBKA K
KOHTPOJIBHOM
pabote
HWroro no pazaeny 10 22 26
Hroro 3a cemectp 34 51 55,3 JK3aMeH
5. MapkupoBka U IIpPUMEHEHUE
JKEJIe30YTIIEPOJAUCTBIX CIIABOB
51 Knaccudpukanus,
MapKHpOBKa U TPHMEHEHHE
JKEJE30yTIEPOUCTHIX
yriepon IIpopaboTka
CITaBOB
. JICKL[HOHHOTO
CBsI3b MEXIY CTPYKTYpOH U
. Mare-pHana,; KonTponbHas
CBOMCTBaMHU CephIX
yyryHoB. Kinaccuduxanus TIOZITOTORKA K paGora
YTYHOB. ’ 10 | 10/41 12 | nabGopaTopHBIM 3amura MK-3.1
MapKHpOBKa U TPHMEHEHHE
3aHITHUSIM; 71ab0PaTOPHBIX
CephIX UYTyHOB. BrmsHue
N MOATOTOBKA K pabor
yriiepoga W TpUMeced Ha .
% . KOHTPOJIBHON
cBoiicTBa cTaneil. aGote
Kaccudwnkanms, p
MapKHpPOBKa U TPHUMEHEHHE
YIJIEPOIHCTHIX CTaNeH.
Wroro no pazaeny 10 | 10/41 12
6. dopmupoBanue
HEPABHOBECHBIX CTPYKTYP
IIpopaboTka
JIEKIIUOHHOTO
MaTe-puaa; KonTponsHas
6.1 dazoBble mpeBpaIleHUs p ’ p
B KeJIe30-yrIePOIUCTHIX foAroToBia K patora
yrep 8 8/31 11 | nabGopaTopHBIM 3amuTa MK-3.1
CIUlaBax IpHd Harpese W
3aHSITHUSIM; 1ab0PaTOPHBIX
OXJTK/ICHHH.
MOJITOTOBKA K pabor
KOHTPOJIBHOH
pabote
Uroro no pazaeny 8 8/31 11




7. OCHOBBI TEPMUYECKOM
00paboTKn

ITpopaboTka

JIEKIMOHHOTO
7.1 Tlousatust 00 OCHOBHBIX

N Mare-pHana; KonTponbHast
BUJIAX TEepPMHUYECKOH
060a6oTKI MOJITOTOBKA K pabora
p ) 3| 10 8/41 10 | mabGopaTtopHEIM 3amura IK-3.1
Knaccudpukauus, nenp u
3aHATHSM; 11ab0paTOPHBIX
pUMEHEHNe BHUJIOB
. HOATOTOBKA K pabot

TepMHUYECKON 00paboTKH .

KOHTPOJIBHON

pabote

Hroro no paszuerny 10 8/41 10
8. Knaccudukanus, MapkupoBKa,
CBO¥icTBa u NpPHMCHCHUE
JITUPOBAHHBIX CTaJIeH

IIpopaboTka

JIEKIIUOHHOTO
8.1 Komcr HMOHHEIE Mare-pHana;

PYKIL P ’ KonTponbhas
cranu. MHCTpyMeHTalbHbIE HOJATOTOBKA K pabota
cTamd W cmiaBel. Cramm u Ta00paTOPHBIM U

3| 10 | 1041 10 patop 3ammra TK-3.1
CILIaBBI c 0co0BIMH MPaKTHIECKUM
11ab0paTOPHBIX
¢busmyecKkuMH u 3aHATHSM; aGor
XAMHYIECKUMHU CBOMCTBAMHU HOJATOTOBKA K p
KOHTPOJIBHOU
pabote
HWroro no pazneny 10 | 10/41 10
9. MapkupoBka, CBOHCTBa U
IpUMEHEHUE CIUIABOB LIBETHBIX
METAJLIOB
ITpopaboTka
JIEKIUOHHOTO
Marepuaia;
9.1 AmoMuHUH HW  €ro IIOATOTOBKA K amura
craBel. Meap u Menssle| 3 7 1021 10 11a00PaTOPHBIM 71a00PaTOPHBIX MK-3.1
cruiaBbl. CriaBbl THTaHA. 3aHITHUSIM; pabor.
MOATOTOBKA K
KOHTPOJIBHOM
paborte.
HWroro no pazgeny 7 1021 10
10. Hemerannmaeckue
MaTepuabl
IIpopaboTka
10.1 IIpuponusie JIEKIIUOHHOTO
HEMeTaTTMIeCKUe Marepuana; KonTponbHas
MaTrepuabl. Kepamuxka. MOATOTOBKA K pabota
Curaibl. Crekyo.| 3 6 6/2,611 9,3 | nabopaTopHBIM 3amura IK-3.1
Tomumepsr. 3aHATHUSM; 71a00paTOPHBIX
Kommo3uuonHble MOATOTOBKA K pabor
MaTepHabl. KOHTPOJIbHOM
pabore
Hroro no pazaeny 6 | 6/2,611 9,3
11. TlopomkoBble MaTepuabl.
AJIMTHBHBIEC TEXHOJIOTHUH
IIpopaboTka
JIEKLIIHOHHOTO
N Marepuana;
111 CaoiicTBa 51 p ’
HOPHMEHEHHE MOPOLIKOBBIX Toarotosxa KontpomnbHas
P P 3 3 2/21 5 na0opaTopHBIM p MK-3.1
MaTepuaioB M aJIUTHBHBIX pabora
. 3aHSITHSIM;
TEXHOJIOTHH
MOATOTOBKA K
KOHTPOJIbHOM
pabote
HWroro no pazaery 3 2/21 5
Hroro 3a cemectp 54 |54/21,611 67,3 9K3aMeH




HTtoro no aucumiuinHe

88

105/21,
61

122,6

OK3aMCH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

[Ipu npoBeneHnn yueOHBIX 3aHATHI MpenoiaBaHue AUCUUILINHBL «MaTepuanoBeieHue»
peanu3yercsi B (opMe KypCOB, COCTABICHHBIX C HCIIOJIB30BAaHUEM pPE3yJIbTaTOB Hay4YHBIX
UCCJIEIOBaHMM, MPOBOAMMBIX Ha Kadeape, a Takke B IEHTPE KOJJICKTUBHOTO IOJIb30BaHUS
MI'TVY, B TOM 4ucCIie C y4€TOM PEerHOHABHBIX 0COOEHHOCTEH MPO(heCCHOHABHON AEITEeIbHOCTH
BBIITYCKHUKOB U moTpeOHocTel paboTonareneit (MMK, MMK-METH3, benmar u ap.).

B mpomecce mpenomaBaHust AMCUMIUIMHBL  «MaTepuanioBeieHUE» PUMEHSIOTCS
TpaJMLMOHHAs,, MHTEPAKTUBHAs U HHPOPMAIMOHHO-KOMMYHHMKAI[MOHHAs 00pa3oBaTeiIbHbIC
TeXHOJIOTUH. [IpyM MCHONB30BaHUM TPAAMLIMOHHBIX 00pa30BATENbHBIX TEXHOJIOTHH y4deOHBIE
3aHATUS BBINONHSIOTCS B (GopMe HH(DOPMALMOHHBIX JEKUUH U J1abopaTopHbIX paboT. OTa
TEXHOJIOTHUSl ~ COYETaeTcs €  HUCMIOJNb30BaHHEM  HMH(OPMAIMOHHO-KOMMYHHUKAIIMOHHBIX
00pa30BaTeNbHBIX TEXHOJIIOTUH, KOTJJa JIEKLIUU IPOBOAATCS B hopMe JIEKIHi-BU3yaTH3auil, Ipu
peanu3ali  KOTOPBIX  HM3J0XKEHHWE COACP)KAaHUS  CONPOBOXKAACTCS  IMPE3CHTAled ¢
JEMOHCTpalKe yueOHbIX MaTepuasoB, MPEACTABICHHBIX B PA3JIMYHBIX 3HAKOBBIX CHUCTEMax, B
TOM YHCJIE WIUTIOCTPATUBHBIX, IPaUIeCKuX, ayAH0- U BUACOMATEPHAJIOB.

JIeKIMOHHBIN MaTepuan 3aKperuisieTcss B XoJe J1a0opaTOPHBIX pPadOT, Ha KOTOPBIX
BBITIOJIHSIOTCSL TPYIIIOBBIE WM WHAMBHIAYyalIbHbIE 3aJaHHUs 10 TpoWIeHHOW Teme. Ilpu
MPOBEJCHUN J1a0OpaTOPHBIX pabOT UCHONB3yeTCs HMHTEPAKTHUBHBIE 00pa3oBaTelbHBIC
TEXHOJIOTUH, YTO IMPEIOoJaraeT akTMBHOE U HEJIMHEHHOE B3aUMOJICHCTBUE 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 MO/IX0/1a MPEAYCMaTPUBAET UCIIOIb30BAHKE B Y4eOHOM
nporecce AaKTHBHBIX M WHTEPAKTHUBHBIX (OpPM TPOBEINCHHS 3aHATHA B COYETAaHUH C
BHEAYJIUTOPHOU paboToiil ¢ 1enbl0 POPMUPOBAHUS M Pa3BUTUA MPO(ECCHOHANBHBIX HABBIKOB
o0ydJaronuxcs.

CaMmocrosiTenbHasi paboTa CTYJEHTOB HallpaBlIeHa Ha CaMOCTOSITEIbHOE W3y4YeHHE
y4yeOHOIl M Hay4HOIl JNHTepaTypbl, a TaKKe CaMOCTOSTEIbHYIO MPOpabOTKy TeM B Ipoliecce
MOJTOTOBKH K TEKYIIEMY U IIPOMEKYTOYHOMY KOHTPOJISIM.

6 Y4eOHO-MeTOAUYECKOE 00eciedeHUe CAMOCTOSITeJIbHOI PadoThl 00y4arommMXxcst
[Ipencrasneno B mpunoxxenuu 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. Apackun, A. M. MarepuanoBeaeHue U  TEXHOJOTUS  METaNTMYECKUX,
HEMETA/UTMYECKUX ¥ KOMIIO3UIIMOHHBIX MaTepuanoB: ydeOnuk / A.M. Anackun, A.H.
Kpacnosckuit. — MockBa: ®OPYM: NUHOPA-M, 2019. — 400 c. — (Beicuiee oOpa3oBanue:
bakamaBpmar). - ISBN  978-5-16-104328-8. - Tekcr: oanekrponsbidi. - URL:
https://new.znanium.com/catalog/product/982105

2. MarepuanoBezenue: yue6. mocooue s By3oB / JI. B. Tapacenko, C. A. [Taxomoa, M.
B. YHuukoga, C. A. I'epacumos; nox pexn. JI. B. Tapacenko. - Mocksa: HUL] Uudpa-M, 2012. -
475 c. - (Beiciee oopazoBanue). - ISBN 978-5-16-004868-0. - Tekcr: smexktponHnsrid. - URL:
https://new.znanium.com/catalog/product/257400

3. JassinoBa, M. C. MarepuanoBencaue [DneKTpoHHBIN pecypc]: yueOHOe mocobue /
HassimoBa U. C., Makcuna E. JI. - 2-¢ u3x. — M.: 11 PUOP, HUL] UH®PA-M, 2016. —



228 c.: 70x100 1/32. — Pexxum poctyma: http://znanium.com/bookread2.php?book=536942

0) lonoJiHMTEIbHASA JIUTEpaTypa:

1. MarepuanoBeeHUe W TEXHOJOTHS MaTepHajioB: yueb. mocobwe / mox pea. A.W.
bareimeBa u A.A. CmonbkmHa. — MockBa: UTHOPA-M, 2018. — 288 c¢. — (Bwicuiee
obpaszoBanue: bakamaBpuar). - ISBN 978-5-16-102745-5. - Tekcr: snextponHsii. - URL:
https://new.znanium.com/catalog/product/946206.

2. MarepuanoBeneHiue W TEXHOJOTHs MaTepuaysioB B 2 4. Yacte 1. y4eOHHMK IS
akagemudeckoro OakanaBpuata / I'. I1. ®etucos [u np.] ; mox penakiueii I, I1. derncoa. — 8-¢
u3a., nepepabd. m jgon. — Mocksa: MznarensctBo FOpaiit, 2019. — 386 c¢. — (bakanasp.
Axanemuueckuii kypc). — ISBN 978-5-534-06770-5. — Texkcr: anexrponnsiii // 9BC IOpaiit
[caiit]. — URL.: https://www.biblio-online.ru/bcode/434496

3. Ememommu, A.H. MeramoBenenne u TepMudeckas ooOpaborka [Tekcr]:
CIIOBaPb-CIPABOYHUK TEPMHHOB Ha PYCCKOM M aHriuiickom si3eikax / A.H. Ememomun, H. B.
Komnuesa, E.B. Ilerpouenko. — Marautoropck: MI'TY, 2004. — 130 c. — 11 5k3. Ha 25 yen

B) MeToanyeckue yKazaHus:

1. MeaseneBa, C.B. MarepuanoBeaenue: 1a0OpaTOpPHBIA MPAKTUKYM [DJIEKTPOHHBII
pecypce]: yaebnoe nmocodue / C.B. Mensenesa. — Diektpon. nan. — Mocksa: MUCHUC, 2016. —
103 ¢. — Pexum moc-tyma: https://e.lanbook.com/book/117167

2. MarepuanoBezieHre. MeToIbl aHAIM3a CTPYKTYPHl M CBOHCTB METAJIOB M CIUIABOB !
yueoHoe nocobue / T. A. Openkuna, E. C. Jlonartuna, I'. A. Mepkynosa, T. H. JIpo3znosa, A. C.
Hanonwko; mox pen. T. A. Openkunoii. - Kpacaosipck: Cu6. ¢penep. yu-T, 2018. - 214 ¢. - ISBN
978-5-7638-3936-4. - URL.: https://new.znanium.com/catalog/product/1032141

3. Marepuanosenenue. [Ipakrukym. Emenromma A.H., Monoukosa O.C., IlerpodeHko
E.B. Maruauroropck. Uza. Lentp ®T'BOY MI'TY um. .. Hocoa. 2019. 64 c.

r) [Iporpammuoe obecneuenue u UnTepHer-pecypceni:

IIporpammuoe o0ecneyenne

Haumenosanwue 10 Ne norosopa Cpox 1eicTBus IUIIEH3UN

7Zip ¢B000IHO pacupocTpansgeMmoe I10 0eccpoOYHO
IIporpammoe
o0ecrieueHue st

anamsa K-76-14 o1 17.11.2014 BeccpouHo
MHUKPOCTPYKTYPBI
MMOBCPXHOCTHU TBCPABIX

TeI
FAR Manager cB00OAHO pactpocTpansemoe [10 0OeccpouHO

Kaspersky Endpoint
Security mis J1-162-21 ot 26.03.2021 26.03.2023
6usHeca-CtaHapTHBINA




DJIEKTPOHHBIE

TIJIaKaThI 110 K-278-11 oT 5eCCDOHO
IUCLIUILINHE 15.07.2011 p
"MarepuaioBeienue"”

DNEKTPOHHBIE

IIJIaKaThI 10

AUCIHILTMHE R-2r8-11 ot 0eccpoyHO
"TexHoIOTHSs 15.07.2011 p
KOHCTPYKITHOHHBIX

MaTepuasioB"

ONEKTPOHHBIE

IIAKaThl O KYPCY |1 997 19 or

"TexHomorust 11.09.2012 6eccpouHo
KOHCTPYKITHOHHBIX

MaTepuaioB"

DIIEKTPOHHBIE K-227-12 or

TUIAKATBI IO KYPCY |11 99 2012 6eccpodHo
"MartepuanoBenenue"

Bpaysep Yandex CcBOOOIHO OECCPOUHO

IIpodeccnonanbubie 0a3bl JAHHBIX U HHGOPMAIMOHHBIE CIIPABOYHbIE CUCTEMbI

HasBanue xkypca

CcrlUika

OnekTpoHHass ~ 0aza  MEPUOTUYECKUX
n3nanuii East View Information Services,

https://dlib.eastview.com/

HannonanbHas
MH(pOpMaAIIMOHHO-aHAIUTUYECKAS
cucreMa — Poccuiickuii HHIEKC HAYIHOTO

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

ITouckoBasg cucremMa AkxameMHSA Google
(Google Scholar)

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

Nudopmannonnas cucrema - Exaunoe
OKHO _JIOCTyna K _ MH(OpMalMOHHBIM

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

ONEeKTPOHHbIE  pecypchl  OUOIMOTEKU
MI'TY um. I'.'11. HocoBa

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

MexyHapoaHas pedepatuBHas u
MOJTHOTEKCTOBAS CIIPaBOYHAS 0aza

http://scopus.com

9 MaTepuaJIbHO-TeXHHYeCKOe 00ecredeHue TUCIIUMNIHHBI (MOTYJIs1)

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




* YaeOHas ayIuTOpHs AJIsl IPOBEICHUS 3aHATHI JICKIIMOHHOTO TUTIA OCHAIIIEHA!

0 - TEXHUYECKHMHU CPEICTBAMH OOYUYECHWHsI, CIIY>KAIIUMHU ISl TIPEICTABICHHUS y4eOHOM
uHpopManuu OOJIBIION ayAUTOPUHU: MYJIbTUMEIUHHBIMU CpEACTBA XPAaHEHUS, IMepenadyd u
MpeACTaBICHHS Y4eOHON HHPOpMAIIHH;

0 - CIIeUATTM3UPOBAHHON MEOEIBIO.

* YueOHbIC ayIUTOPUH IS TPOBEACHUS Ta00PATOPHBIX 3aHITH:

0 - «Jlaboparopuss Mmeraworpadum» OCHAIIEHA JIAOOPATOPHBIM O00OPYIOBaHHEM:
Mertaiorpadguueckue  mukpockonsl ~ Heodor, METAM  32M,  uHBEpTUPOBAaHHBII
Metautyprudeckuid Mukpockorn Meiji Techno 1IM7200; koMIbIOTEpHBIE CHCTEMbI aHAIHM3a
uzoopakenunii  SIAMS-600 u Thixomet, mmuaus mnpobomoaroroBku Gupmer  Buehler
(Brimrovaromiast abpasuBHBIA oTpe3nod cranok DELTA ABRA SIMET, aBromaTudeckwmii
3anpeccoBouHbIi cranok Simplimet 1000, nutndopansHO-moaHpoBaabHy0 Mammay PHOENIX
4000, iuHeiHbII npeu3noHHbIN oTpe3Hoi cranok IZOMET 4000).

0 - «PeHntreHoBckas J1abopaTopus» OCHallEHa J1abOpPaTOPHBIM 00O0PYHIOBaHHEM:
pentrenoBckue ycranosku "/[POH-2", "JIPOH-3M".
0 - «JlaGopaTopust 3JIEKTPOHHOH MMKpPOCKOIIMHM» OCHAllleHa J1a0opaTOpHBIM

o0opynoBaHuEM: d3JeKTpoHHble MHUKpockonbl YMBI120KA, pacTtpoBblii  3JI€KTPOHHBII
mukpockor JEOL JSM 6490-LV.

0 - «Jlaboparopusi MEXaHWYECKMX HWCHBITAHWI» OCHAIEHa Ja0OpaTOpHBIM
00OpyJIOBaHMEM: MAaIIMHbl YHHMBEpCAJbHBIC MCIBITATENIbHBIE Ha pacTsHKEHHUE, CXKaTHe,
ckpyuuBanue. [Ipubopel [isi u3MepeHus TBEpAOCTH MO MeronaM bpunemns u Poxsemna.
MuxkpoTBepaomep.

0 - CIIeUATTM3UPOBAHHON MEOETBIO.

* YuyeOHas ayIuTOpHs AJIs IPOBEACHUS IPAKTUUECKUX 3aHATUH OCHAILICHA!

0 - TEXHHYECKHMHU CPEICTBAMH OOyUYEHHsI, CIIy>KAIIUMHU ISl TIPEICTABICHHUS y4eOHOM
uHpopMauuu OOJIBLIION ayAMTOPUHU: MYJIbTUMEIUHHBIMU CpEACTBAa XPaHEHUs, INepetadyn u
npeJcTaBiIeHus yueOHON HHpopManuy;

0 - crleUaIM3UPOBAHHON MeOEIbIO.

* YyeOHast ayiuTOpUS 17151 BBIMOJTHEHHUS KYPCOBBIX ITPOEKTOB (paboT) OCHAIIICHA:

0 - KoMIIbIOTEepHOM TexHHKOil ¢ maketom MS Office, ¢ moakmoueHnem kK cetn
«lHTEpHET» W € JOCTYIIOM B JJIEKTPOHHYIO HWH(OPMAIMOHHO-00pA30BATEIbHYIO CpEeIy
YHUBEPCUTETA,

0 - CIIeUATTM3UPOBAHHON MEOETBIO.

* YueOHas ayAuTOpHs Ul TPYNIOBBIX M MHIMBUAYAJIbHBIX KOHCYJIbTAIUH, TEKYIIEro
KOHTPOJISI M TPOMEKYTOUHOM aTTECTally OCHAIIICHA!

0 - KOMIIbIOTEpHOM TexHHKOil ¢ maketom MS Office, ¢ moakmoueHnem kK cetn
«lHTEpHET» W C JOCTYIIOM B JJIEKTPOHHYIO HWH(OPMAIIMOHHO-00pA30BATEIbHYIO CpEeIy
YHUBEPCUTETA,

0 - CIIeNUATM3UPOBAHHON MEOEIBIO.

* [Tomerienue a5t CaMOCTOSATENBbHOM pabOThl OCHAIICHO:

0 - KOMIbIOTEpPHOW TexHUKoW ¢ makerom MS Office, ¢ moakmoYeHHEM K CETH
«lHTEpHET» M € JOCTYIOM B 3JIEKTPOHHYIO HH(OPMAIMOHHO-00pA30BaTENbHYIO Cpeay
YHHUBEPCHTETA,

0 - CrIeUaTN3UPOBAHHON MeOEIbIO.

* Tlomemenne mIsi XpaHEHUS W TPOPHIAKTHICCKOTO OOCITY)KHUBaHHS y4eOHOTO
000pyI0BaHUS OCHALIECHO:

0 - CHCNHWATM3UPOBAHHON MeOENbI0: CTeIaKaMH JUIs  XpaHeHWs y4eOHOro
00opyIoBaHus;

0 -MHCTPYMEHTaMHU ISl pEMOHTa yueOHOro 000py/10BaHus;

0 - mwKkadamu 11 XpaHeHUs! y4eOHO-METOAUYECKON TOKYMEHTAILIUU U MaTepUanos.



ook wndE

o N

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.

23.

24,
25.

26.
27.
28.
29.

30.
31.
32.
33.

Ipuioxkenne 1
6 Y4eOHO-MeTOqMYECKOE 0O0ecTIedeHHe CAMOCTOATEIBLHOM padoThl 00y4YaoImXxcst
IIo mucummumHe «MaTtepuaoBeeHue» MPelyCMOTPEHA ayAUTOpPHAs U BHEAyAUTOpHAas
caMmocCTosTeNbHas paboTa 00ydJaroIMXCsl.

6.1 AyauTopHas caMocCTOsiTeJibHasi padoTa CTYJICHTOB MpEANoJaraeT BbIIOJHEHHE
KOHTPOJIbHBIX PaboT.

[TepeyeHr BOMPOCOB AJIS MOATOTOBKH K KOHTPOJIBHBIM ayJUTOPHBIM paboTaM IO TeMam
NUCHUIIIINHEI

Tema 1. CTpoeHne H CBOMCTBA MaTepuajioB. MeToabl HCCIeT0BAHNA

Uro u3yuyaer MarepuaioBecHIe?

[IpuBeauTe npuMepsl BIUSHUS CTPYKTYphI HA CBOICTBA MaTepHala.

Ha3zoBuTte BUIbI CBOKWCTB MaT€pUAIIOB.

Kakwue cBoiicTBa Ha3biBatoT ¢pusznyeckuMu? [lpuBenure mpuMepsl CBOMCTB.

Kaxkue cBoiicTBa Ha3bpIBaloT MexaHnyeckumu? HazoBruTe OCHOBHBIE MEXaHUYECKHUE CBOMCTBA.
Kakue cBolicTBa Ha3bpIBalOT XUMUYECKUMH? UTO Takoe XMMHUYECKas aKTUBHOCTb M XUMHUECKast
CTOUKOCTB?

Kakue cBolicTBa Ha3bIBalOT TeXHOJOTHUeCKUMU? [lepeuncnure u3BeCTHbIE BaMm.

Uto xapakTepu3yroT JuTeiiHbie cBoiicTBa? HazoBUTE OCHOBHBIE U3 HUX.

Kakue cBolicTBa XapakTepu3ylT MOHATHUS: 00pabaThIBAEMOCTh JaBlIEHUEM, 00padaThIBa€MOCTh
pe3aHueM, CBapuBaeMOCTh?

HazoBute ocHOBHBIE IpyNIIbl MaTEPUAIOB U JaTe UM KPaTKyIO0 XapaKkTEepPUCTUKY

Ha kakue kyacchl ¥ 10 KaKUM MPU3HAKAM JENST METAIIbI?

Kakue meranibl Ha3bIBalOT YEPHBIE METAIIBI?

Kakue meramibl 0oTHOCAT K LBETHBIM? Ha30BUTE OCHOBHBIE IPYIIIBI IBETHBIX METAJUIOB.

B uem npeumyiiecTBa 4epHBIX METAJIOB?

KakoBBI JOCTOMHCTBA IIBETHBIX METAIIIIOB?

KakoBbl 10CTOMHCTBAa HEMETAJUIMUECKUX MaTepuaoB? I 1e X npuMeHsoT?

Kakue marepuainsl Ha3bIBarOT I1acTMaccamMu? Kak oHM nmoapasnensitorcs?

Uro Takoe KoMII03uTHBIE MaTepuaibl? KakoBbl MX mpenmMyiecTsa’?

Jiis uero HeoO6X0IMMO UCCIIeI0BaTh CTPYKTYPY MaTepHaaoB?

Kak nogpasnensercst cTpykTypa B 3aBUCMMOCTH OT pa3Mepa €€ 3JIEMEHTOB?

Yro Ha3pIBatOT TOHKOH cTpykTypoi? Kak oHa usyuaercs?

Urto Ha3pBalOT MHKpPOCTpYKTypor? Kak onHa wu3ywaerca? [laiiTe XapaKTEpUCTUKY
MHUKPOCKOIIMYECKOMY METOY UCCIIEI0OBAaHUS METAJLIOB.

Yro Ha3pIBarOT MakpocTpykTypoil? Kak oHa m3ydaercsa? OxapakTepu3yiTe MaKpOCKOIUYECKHE
METO/Ibl aHAJIN3a METAJUIOB.

JlaiiTe XapaKTEpUCTHUKY 3JIEKTPOHHO-MUKPOCKOIMMYECKUM METO/IaM HCCIIEOBAaHUS METAJUIOB.
JlaiiTe XapakTepUCTUKY TU(PPAKLIUOHHBIM METOAAM UCCIIEI0BAaHHS METAJLIOB.

YeM OTIMYAIOTCS KPUCTAJUIMYECKUE Tella OT aMOp(HBIX Ten?

Kakne MaTepuanbsl Ha3bIBAIOT KPUCTAIUNINYECKUMU?

Kakue marepuainsl Ha3pIBalOT aMOP(OHBIMU?

Yem 00BICHSAETCS 3aKOHOMEPHOE YIOPSIOYECHHOE PACIOJIOKEHHUE aTOMOB B KPHUCTAJUITMUECKOU
pemerke?

Kaxue TumbI CBSI3H CYIIECTBYIOT?

HazoBute ocHOBHBIE CBOMCTBA METAIOB. YeM OOBSICHSIIOTCS 0COOBIE CBOMCTBA METAIIIIOB?

UTo Ha3bIBAIOT KPUCTAIUNIMYECKON PEIIETKOMI?

UTo Ha3bIBAIOT JAJILHUM MOPSIKOM B MaTtepuaie?
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Yro Takoe aneMeHTapHas Aueiika? Kakumu napameTpamMu OHa ONUCHIBAETCS?
Kakue TUIbl KpUCTAINIMYECKUX PEIIETOK BaM U3BECTHBI? OXapaKTEpU3yuTe uX.
UTo Ha3BIBAIOT KOOPAUHALIMOHHBIM YUCIIOM?

[Touemy kpucTaNIMYECKUE PEHIETKH METANIOB HA3bIBAIOT MJIOTHOYIIAKOBAHHBIMU?
B uem cymuocTs nomumophuszma? Uro Takoe nmonumMopdHOE mpeBpaiieHue?

Urto takoe anuzorponusi? KakoBa npuyrmHa aHU30TPOIUHU?

[ToueMy MOHOKPHUCTAIUIBI SIBJISIOTCS AHU30TPOITHBIMU MaTepHaIlaMu?

[Touemy monMKpHUCTANINYECKUE MATEPHAIIBI SIBIISIFOTCS] KBAa3UM30TPOITHBIMH?
[Touemy amopdHBIE TeNa ABISIOTCS UCTHHHO U30TPOITHBIMU?

Uto Ha3bIBalOT e(heKTaMU KPUCTAIIIMYECKOTO CTPOCHHUS?

Kak knmaccuuuupyroT HeCOBEPIIEHCTBA KPUCTATNINYECKOTO CTPOCHHS?
OxapakTtepu3syiite ToueuHble 1e(PeKThl KPUCTAITUTMUECKOTO CTPOCHHUS.

Kakyto ponb urparot TodeuHbie JeeKThl B KPUCTAUTMISCKUX MaTepranax?
Kakue HecoBepIlieHCTBa KPUCTAINIMYECKOTO0 CTPOCHUS HAa3bIBAIOT JIMHEHHBIMU U oyemy? Kakue
OBIBAIOT AMCIIOKAIIMH?

KakoBa posnb qucnokaruii B Kpucramiax?

Uto Ha3BIBAIOT I'PAaHUIIAMH 3€PEH, TPAaHUIIAMU CyO3epeH?

Kakyto ponb urparot rpaHuilbl 3epeH B Kpucramiax?

Tema 2. Kpucraniusanus pacnjiaBos

1. OObscHUTE TPUHLHUIHUAIBHOE OTIUYHE KPUBBIX OXJAKIACHUS TMPU 3aTBEPACBAHHUU
KPUCTAUTHIECKUX U aMOP(HBIX MaTepHasoB.

2.  KakoB usmnueckuii cMbicn Temnepatypsl To?

3. Tlouemy pans Hayama KPUCTAUIM3AIHMKA HEOOXOJMMO TEPEOXJIAKICHHE >KUIKOTO
MeTalljla HUKe TeMIlepaTypbl paBHOBeCHS?

4. Kakoii mpouecc Ha3pBalOT mepeoxjaxaeHueM? UYTo Ha3bIBalOT CTENEHbIO
NepeoxXIaKICHUS?

5. KakoB MexaHu3M KpucTauIn3anuuu?

6. Kax npoucxoaur poct KpucTamion?

7. Yem 3aBepiiaercs npouecc Kpucramuinzanun?

8. Kak Bauser CcKOpOCTb OXJ@XKICHHS MpH KpPUCTAIM3AlMM Ha  CTENEHb
nepeoxJiaxaeHus?

9. Kaxkumu daxTopaMu onpenensercss BO3MOXKHas CTENEHb NepeOXJIaXICHHs KUIKOTO
MeTaJljla HUKe TeMIIepaTyphl KpUCTAIIIIU3aLun?

10. Kak MOXHO MOJTy4uTh aMOpGHBIN MeTa?

11. Yto MOXET NOCTYKUTh 3apOABILIEM ITPU HECAMOIIPOU3BOJIBLHON KPUCTAIIIIN3ALUU?

12. Tlouemy mpu OYeHb MO M OYEeHb OOJBIIOW CTENEHH MEPEeOoXIaKICHUSA
KpHUCTAJUIM3aLHs OAABISETCS?

13. Yro HazwpBatoT obnactaMu OmkHero mnopsiaka? Kakyio posnb OHM HIparoT Hpu
KpHUCTAJUIM3aLH ?

14. Kak mpoucxoIuT roMoreHHoe 3apoxjaeHue? YTo MOXKeT CIyKHUTh 3apOJbIIeM MpU
CaMONPOU3BOJIBHOW KPUCTAJUTU3ALNAN?

15. Kakoii 3apobIin Ha3bIBAIOT KpuTHUecKuM? Kak MeHseTcs ero pazMep ¢ yBelIMueHHEM
CTETICHU MEePEOXIAKICHUS?

16. Ha3zoBute napameTpsl KpHUCTAIITU3ALHH.

17. Kak BiuseT cTeneHb MNEPEOXJNAKIACHHUS Ha YHCIO IEHTPOB KpPUCTAIU3ALUU H
JMHENHYIO CKOPOCTh POCTA 3apO/IBIIIEH.

18. UYem xapakrepu3yeTcsi TeTeporeHHoe 3apokiaeHue? [lodyemMy OHO SHEpreTHYeCKH
0oJIee BBITOJHO, Y€M TOMOT€HHOE?

19. Kakyro posp UTparoT NPUMECH MPU KPUCTATUTU3ANUN?

20. Yro Ha3pIBAIOT MOAUDUIIMPOBAHUEM NPU KPUCTAIUIA3ALINN?

21. Kakwue Mepbl MOKHO MPEJIOKUTD JJIS TOTO, YTOOBI 00€CIIEUNTh MOJYICHHE MEITKOTO
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3€pHa IpU KpUCTAIIN3ALUH?

22. Kakoii kpuctamn Ha3bIBalOT AeHApUTHBIM? [loyemy mpu 3aTBepaeBaHUU MeTayia
KPUCTAILIBI PACTYT B BHJIC JCHIPUTOB?

23. Kakue kpucraminyeckue 30Hbl MOT'YT (OPMUPOBATHCA B CIIUTKE?

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

25. UTto Ha3BIBAIOT CTOJIOYATHIMU KpHUCTAIIIIAMU?

26. 3auem MPOBOJIAT OIMEPAIUIO TIOJICTYKUBAHUS TIPU MOJTYYECHUU OTIUBOK?

27. Tlouemy wmarepuan ¢Gopmbl  (M3JIOKHHUIBI) BIWAECT Ha BEIWYUMHY 3€pHA
3aKpHUCTAJUIN30BABILIErocs MeTaa?

28. Uto Ha3zwpBaroT ycaakoi? UTo Ha3BIBAIOT ycanovyHoW pakoBuHOWU? Ilouemy ona
obpazyercs?

Tema 3. Mexanuveckue cBOMCTBA U JepopManus MaTepuaJioB

Uto Ha3wIBatoT MpouHOCTHI0? Kak onpenensoTcess IpOYHOCTHBIE XapaKTEPUCTUKU MaTepuaia?
[aiiTe onpeneneHne OCHOBHBIM TPOYHOCTHBIM XapaKTEPUCTUKAM.

Uto Ha3BIBAIOT IJIACTUYHOCTHIO? Kak onpenenstoTes miIacTHYecKue XapakTepUCTUKU MaTepraia?
[aiite onpeneneHne OCHOBHBIM IIJIACTUYECKUM XapAKTEPUCTHUKAM.

Kaxkue cBoiicTBa xapakTepusyeT TBEpAOCTh?

Ha3oBute MeTobl onpeaesieHust TBEPIOCTH.

Uem oTnuyaroTcs XpyIrkoe U BSI3KOE pa3pylieHus ?

Ha3oBute u oxapakTepu3yiTe BUIbl U3I0MOB.

Uto Takoe auHamuveckue wucnbiTanusa? Kakue XapakTEpUCTHKU —OMNPEACNSIOTCS TMpH
JUHAMUYECKUX UCTIBITAHUAX ?

. 3a4eM MPOBOJAT YCTATOCTHBIE UCIIBITAHUS?
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
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23.
24,

B ueMm paznuuune Mexay ynpyroi u miactuueckon aedopmarueit?

UTo Ha3bIBAIOT IIOCKOCTSMHU CKOJIbXEHUA? YTO Takoe TiIaBHbIE MIIOCKOCTH CKOJIbKEHUS?
KakoB MexaHu3M MacTudeckoi negopmanuun?

B uem paznuune Mexay CKOJIbKEHUEM U IBOMHUKOBAHUEM IPU IIACTUYECKON nedopMariun?
KakoBa nmpuunHa MEXaHUYECKOT0 HakJena?

Kak mioTHOCTh AucioKanuii BIUsSeT Ha MPOYHOCTHBIE CBOMCTBA?

Kak MeHst0TCSI CBOMCTBa MeTasia MpH XOJOJHON TIacTuyecko aedopmarun?

Kak u3mensiercst crpoeHue Metajuia pH miacTuueckon aepopmanun?

Yro Takoe TeKCTypa Aepopmanuu?

UYro Ha3bIBAIOT BO3BPATOM IIPH HArpeBe XO0JO0IHOAE(POPMHUPOBAHHOTO METAILIA?

YTo Ha3bIBAIOT MOJUTOHU3ALKEH PH HarpeBe XO0J0JHOAe(pOPMHUPOBAHHOTO MeTasia?
UYro Takoe 3apoJIbII PEKPUCTAIUIM3ALIAN?

Yro Takoe TemnepaTypa peKpUcTalIn3annun’?

Kakue u3mMeHeHHsI CTPYKTypbl, HaOJt01aeéMOil B ONTHYECKUA MHUKPOCKOI, MPOUCXOAST MpHU
NEPBUYHOMN pEKpUCTAIIN3ALUU?

KaxoBa Temneparypa peKpuCTaIUIN3allMi YACTHIX METAIIIOB?

B uem pazHuIa Mexay NepBUYHON U BTOPUYHON PEKpUCTAIIN3ALNN?

B yem oTnnuue cobuparenbHON M BTOPUYHOMN peKpUCTAIUTH3ALUHN?

Kak MeHstoTCs cBOCTBA X0J10/1HO1€(DOPMUPOBAHHOTO METAlIa IPU PEKPUCTATITU3ALIUH?
KakoBa poip peKpUCTaAININ3alMOHHOTO OTKUTa?

B yem paznuune MexIy XONOAHOM U ropsiyeit macTuueckon aedopmarusamu?

Tema 4. @a3oBble M CTPYKTYpPHble MpeBpalleHHs B JIBYXKOMIIOHEHTHBIX
MeTaNIMYeCKUX cucremax. 2Kesie3oyriiepoaucrolie CljiaBbl

Yrto Takoe KOMIIOHEHT, ¢a3a, CIIaB, CHCTeMa CIUTaBOB?
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25.
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31.
32.

33.
34.

35.

36.
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Cdopmynupyiite npasuio ['u66ca. [IpuBenure npuMepsl €ro UCIOIb30BaAHUS.

[aiite onpenenenre NOHATUIO AMarpaMma coctosiuus. Kakoe coctosiHue oHa oTpaxaer?

Tumsl pa3 B METAIUIMYECKUX CHCTEMAX.

ChopmynupyiiTe mpaBuio peryara (0Tpe3koB). st 4ero oHO UCTOb3yeTcs?

CxemMaTu4HO H300pa3UTh OCHOBHBIC (PAa30BbIe OUArpaMMbl JBOWHBIX CHCTEM M JaTh HX
XapaKTePUCTHKY.

Jatp xapakTepucTuky (a3 u 6e3BapuaHTHBIX MPEBPALICHUN CHCTEMBI.

CxemaTH4HO U300pa3uTh KPUBYIO OXJIAXK/IEHUS JTF0O0TO CIIaBa CUCTEMBI.

CxeMaTu4HO U300pa3uTh CTPYKTYPY JIIOOOTO CIUIaBa CHCTEMBI IIPU KOMHATHON TeMIIepaType.

. PaccunraTh OTHOCHUTEIHLHOE KOJIHYECTBO CTPYKTYPHBIX COCTABIAIOMIUX B CIIJIABE€ U CXEMATUYHO

M300pa3uTh €ro CTPYKTYpy [P KOMHATHOM TeMIIEpaType.

JlaliTe XapakKTepUCTUKY KOMIIOHEHTOB cucTtembl Fe-C.

Jaiite xapaktepucTuky eppura.

JlaiiTe XapaKTEpUCTUKY ayCTCHUTA.

Uro Takoe rpadur?

Yro Takoe HeMEeHTUT?

Kakoe npespanienne npoucxomut Ha muann ES, GS, CD, ECF, PSK, HIB, PQ, AB, BC?
HazoBuTe nMHUIO, 110 KOTOPOH BBIACIAETCS INEPBUYHBIA LIEMEHTUT, BTOPUYHBIA IIEMEHTHT,
TPETUYHBIA IEMEHTHUT, (PEppUT U3 ayCTEHUTA.

HazoBuTe JIMHUIO NEPUTEKTUYECKOT 0, IBTEKTUYECKOT 0, 3BTEKTOUHOTO MTPEBPALLICHU.
HazoBure nuHnu nosuMopHbIX IpEeBpalieHUH.

HazoBuTe KpuTHUECKNE TOYKU CTAJIH.

Kakoii ¢peppuT Ha3bIBAIOT MEPECHILICHHBIM U TOYEMY?

OOBsCHUTE CTPYKTYpPY TEXHUUECKOTO XKeJie3a, JOIBTEKTOUAHOM, IBTEKTONIHON, 3a9BTEKTOU THON
CTaJIU.

Onumure oOpasoBanue nenedypura. Kakoi eqe0ypuT Ha3bIBatOT MIPEeBpaILEHHbIM?

OO®bsicHUTE CTPYKTYpY 0€10r0 JOIBTEKTUYECKOT0, SBTEKTUYECKOT0, 3a3BTEKTUYECKOIO YYT'YHOB.
[Touemy Oenblil UyryH HE UCHOJIB3YIOT KaK KOHCTPYKIIMOHHBIN MaTepuan?

Onummre o0pazoBaHUe ayCTEHUTO-TPAPUTOBON KOJIOHUH B CEPBIX UyT'yHaxX.

Kakue craBel UMEIOT CTPYKTYpY, cOCTOsIIYIO U3 depputa u nepiauta? Kakue pazHOBHIHOCTH
TaKUX CTPYKTYp BbI 3HaeTe?

Kakwue criimaBel IMEIOT CTPYKTYPY, COCTOSILIYIO U3 nepauTa? Pa3HOBUIHOCTH IIEpIIUTA.

B kakux criaBax B CTpYKType Ha0Jt0/1a€TCsl BTOPUYHBIN [IEMEHTUT?

Kakue criaBsl IMEIOT CTPYKTYPY, COCTOALIYIO U3 depputa 1 nemMeHtuTa? Kakue pasHOBUIHOCTH
TaKUX CTPYKTYp BbI 3HaeTe?

Kakue cTpyKTypbl Ha3pIBatOT BUAMAHIITETTOBBIMU?

Kakue craBbl IMEIOT CTPYKTYpPY, COCTOSINYIO U3 Qepputa U rpadgura? PazHOBHUAHOCTH TaKUX
CTPYKTYyp?

Kakas ¢opma rpadura B MeHbIIIEH cTeleHn ocaabisieT MeTaJUIMYECKYI0 OCHOBY UyryHa?

Kakue crutaBbl MMEIOT CTPYKTYPY, COCTOSIIIYIO U3 nepiauta u rpaduta? PasHOBUAHOCTH Takux
CTPYKTYp?

Kakoil cmiaB Ha3pIBalOT cepbIM YYryHOM Ha Qeppuro-nepauTHoi ocHoBe? Kak B HeMm
MPOUCXOUT SBTEKTOUAHOE MpeBpalieHme?

VYKaxuTe CTpYKTYpHBINA IPU3HAK CTallM, OEJIOr0 YyryHa, Ceporo 4yyryHa.

Tema 5. Kunaccupukanusi, MApKHPOBKAa W NPHMEHEHHE JKeJIe30yIJIepOANCTBIX
CILIABOB.

[To kakuM IpHU3HAKAM KIaCCUPUITIPYIOT CEPhIe YT YHBI.
MapkupoBKa 1 IpUMEHEHUE Ceporo (JUTEHHOro0) UyryHa.
MapkupoBKa ¥ IPUMEHEHHE BBICOKOIIPOYHOTO YyTyHA.
MapkupoBKa ¥ IpUMEHEHHE KOBKOTO YYTYHA.
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Kaxoit uyryn Ha3zpiBatroT aHTU()pUKIIMOHHBIM? KakoBbI ero cBOMCTBA?

Kakoii uyryn HassiBatoT otoeneHHbIM? KakoBbl ycinoBus (POpMUPOBaHHS €TI0 CTPYKTYpBI?
Biistnue yriepoza v NOCTOSIHHBIX IIPUMECEN Ha CBOMCTBA CTaJIH.

[To kakuM TIpU3HAKAM KIacCU(DUIUPYIOT CTAIH?

MapkupoBKa ¥ IPUMEHEHUE YTIIIEPOANCTON CTaIl OOBIKHOBEHHOTO KayeCTBa.

. MapkupoBKa 1 IpuMeHEeHHE Ka4eCTBEeHHON KOHCTPYKIIHOHHOM yIIIEPOIUCTON CTANIH.

. MapkupoBKa 1 IpuMeHEHHE HHCTPYMEHTAIBHON YTIIEPOIUCTON CTaIIH.

. MapkupoBKa 1 IpuMEeHEHHE CTaI! A7 HPaCOHHOTO JIUTHSI.

. MapkupoBKa 1 mpuMEeHEHHE aBTOMAaTHOM CTaJIH.

. Pacumupyiite u paiite xapakrepuctuky ciuiaBy cieayronmx mapok: Ct Okm, Ct 3cm, Ct S,

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

Tema 6. ®opMupoBaHNe HEPABHOBECHBIX CTPYKTYP

Kak npoucxoaut npeBpaiieHus nepiaura B ayCTEHUT?
Yro takoe (hazoBas nepekpucTaIM3anus’?
Urto Takoe HacieAcTBEeHHOE 3epHO? [leficTBUTENbHOE 3€pHO?
Kak Biusier pocT 3epHa Ha CBOMCTBA cTanu?
Uro coboil mpeAcTaBiaseT AuarpaMmMa M30T€PMHUECKOIO pacnaia NepeoXyaxIeHHOro
aycrenuTa? Kakyro 3aBUCUMOCTb OHA IIOKa3bIBAET?

6. Kakoil aycTeHUT Ha3bIBAIOT MEPEOXITAKIACHHBIM?

7. Kak wMeHsercs yCTOWYMBOCTb IEPEOXJAKICHHOTO AayCTEHUTAa IPU HNOHUKEHUU
TEMIEPATYphI peBpaleHus?

8. OT wuyero 3aBUCHT XapakTep CTPYKTYpbl MpPH M30TEPMUYECKOM MPEBPAIICHUU
NEepeoXJIaXkIEHHOT0 ayCTeHUTa?

9. Hasosure TeMnepaTypHble 00JaCTH IPEBPALICHUS EPEOXTAXKACHHOTO ayCTCHUTA.
[Ipu xakom mpeBpareHuu ecth U Auddy3us xenesa, u muddysus yriepoaa?
[Tpu kakoM npeBpalleHuy 1MoAaBiIeHa ToIbKo Auddy3us xeneza?
[Ipu xakoMm mpeBpameHun noaarieHa nuddysus sxeneza u yriaepoma? Kakoe mpeBpaiieHHid
apisiercs 6e31upy3noHHBIM?

13. KakoB MeXaHW3M NEPIUTHOTO MPEBPAIECHHS?

14. Yro mnpexacraBiser coOOi MNpoayKThl U (Y3HOHHOIO MpPEBpallleHUs ayCTeHHTa B
yraepoaucToil cranu? YTo Takoe MEeXIUIACTUHOYHOE pacCTOssHUE?

15. Yro o61ero MMerT CTPYKTYPbI IEPIUT, COPOUT U TPOOCTUT? UTO MX OTIMYAET APYT OT
apyra?

16. KakoB MexaHH3M U OCOOCHHOCTH MapTEHCUTHOTO IPEeBpaleHNs?

17. Yto mpeacraBisieT coboil mpoAayKThl 0e3audPy3nOHHOTO MpEeBpalieHus ayCTeHUTa B
YIIEPOAUCTOM cTanu?
UYro mpeacTaBisieT OO0 MapTEHCUT B YTIIEPOIUCTON CTATH?

19. Yro Ha3BIBAIOT KPUTHUECKON CKOPOCTHIO 3aKaJIKU?

20. Kak conepxaHue yriiepoja BIUsIeT Ha CBOMCTBA CTAJIM MPH 3aKaJIke HA MApTEHCHUT?
Kakoii aycTeHUT Ha3bIBalOT OCTaTOYHBIM?
Kaxkoe u3 nmpeBpalieHnii Ha3pIBarOT MPOMEKYTOUHBIM?

23. KakoB MexaHU3M OCHHHUTHOTO MpeBpalieHus?

24. Kakue CTpyKTypsl 00pa3yroTcs Mpu OEHHUTHOM MpeBpaieHnn? Yem oHU pa3imnyaroTcs?
KakoBbl ux cBoiicTBa?
Kak nerupyromye 351eMeHThI BIUSAIOT Ha YCTOMUMBOCTH MEPEOXIaKIEHHOTO ayCTeHNUTA?

26. Yto coOoii mpeACTaBISIOT TS PMOKHHETUYECKHE TUAarPaMMBbI.

27. Kak MOKHO UCIOJIb30BaTh IMarpaMMbl pacraja nepeoxaakJeHHOT0 ayCTeHUTa?

agkrownE



N

10.

11.

12.

Tema 7. OcHOBBI TepMHUUYECKOH 00padOTKH

JlaTb XapaKTEpUCTUKY KPUTHYECKUX TOYEK CTAJIH.

JlaTb ompenenenue MOHATHSA TepMUUECKasi 00paboTKa. YKa3aTh ee poilb.

Pacckazath o0 iaccupukanum M BHAAX TepMmuueckod oOpaborku. Ilpuectn o0uyro
XapaKTEPUCTHKY TEXHOJIOTHYECKUX MPOIIECCOB TEPMUIECKON 00paObOTKHU CTaIH.

OOBACHUTD, IO KAKOMY NPU3HAKY OTXKUT noapasnensercs Ha orxur I u Il pona.

Hatp knaccudukanuio BuaoB orxkura [ pona. OObsICHUTE 11elb, HA3HAYCHHUE U PEKUMBI KXKJI0TO
BUJIA.

Jatb knaccudukanuio BugoB orkura Il pona. O0bsCHUTH Lieib, HA3HAUCHHE U PEXKUMBI KaXk10T0
BHJA.

Jatp ompeneneHue TepMHUYECKOW OOpaOOTKM, Ha3biBaeMOW 3akaika. OOBACHUTH BBIOOD
TEMIIEPATyphl HArpeBa o7 3aKalKy Ul pa3HbIX IPYII CTAIEH.

OOBsICHUTD, KaK BEIOMPACTCS OXJIAXKAAIONIAsl CPela MPU OCYIIECCTBICHUHN 3aKAJIKH.

JlaTtb onpeneneHne KpUTHIECKON CKOPOCTH 3aKaJKH, 3aKaJIMBAEMOCTH U MIPOKAIIMBAEMOCTH.
IIpuBectn XapaKTEPUCTUKY BBICOKOTEMITIEPATYPHOMI u HU3KOTEMIIEpaTypHOI
TepMOMEXaHUYECKONH 00paboTKU. YKa3aTh NPEUMYIIECTBA M HEAOCTATKM KaXJO0ro BHIA U
00yacTu NPUMEHEHHUS.

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

OOBACHUTD HA3HAUEHUS U CYLIIHOCTb TU(PHY3MOHHOTIO HACBIILCHHUS.

Tema 8 Kuaccudukanus, MapkupoBKa, CBOWCTBA M NPHUMEHeHHe JIErHPOBAHHBIX
cTajied

1.  [arb onpeneneHue NOHATUAM JIETUPOBAHHAS CTallb, JIETHPYIOLIUI 371€MEHT.

2.  Kiaccudukanus JerHpOBaHHBIX CTANEH 10 XUMHUYECKOMY COCTaBy, 10 Ha3HAUEHHIO,
10 KaueCTBY.

3. Kak pacnipenensiroTcs JeTUPYIOIIUE SJIEMEHTHI B CTaJAX ?

4.  Kak nerupyrouiye 3J1eMeHThI BIUAIOT Ha MOJTUMOP(PH3M kene3a?

5.  Kak nerupyromyie 5>1€MEHThl BIHSIOT Ha YCTOMYMBOCTH MEPEOXJIAXKIECHHOTO
ayCTeHMTA.

6. Kiaccuduxanms nernpoBaHHBIX CTaled MO CTPYKType B PaBHOBECHOM COCTOSTHHH
(OTOXOKEHHOM COCTOSIHUM).

7. Knaccudukanus JerupoBaHHBIX CTaJeil MO CTPYKTYpe B HEPABHOBECHOM COCTOSIHUU
(HOpMaNTM30BaHHOM COCTOSIHUN).

8.  Kak B MapkupoBKe JIETUPOBAaHHBIX CTaJlel YKa3bIBACTCS: COAEPIKaHUE YIIIepoa, B
JIETUPYIOILETO 3JIEMEHTa U €ro CoJepXKaHHWe, KauecTBO. YMeTh paciudpoBaThb MapKy CTalH,
yKazaB: cCOJAepXaHHe yriepoAa; BHJA JIETUPYIOLIEro JJIEMEHTa M €ro CoJep)KaHHeE;
KJIacCU(UKAIUIO 110 Ka4eCTBY; Ha3HauUeHHe, 00JIaCTh MPUMEHEHUs, TPUMEPHbIE CBOMCTBA.

9. B uem 0COOEHHOCTH MHKPOJIETUPOBAHUS CTAIIH.

10. TIpuHUMIBI TETMPOBAHUS KOHCTPYKIIMOHHBIX CTaJICH.

11. OcHoBHBbIE IPYIIBI KOHCTPYKIIMOHHBIX CTaJeH.

12. Pousb yrneposa, NpUHIMIIBI JIETUPOBAHUS U MApPKUPOBKA CTPOUTEIBHBIX CTAJICH.

13. Kakwe MammHOCTPOWTENbHBIE CTAd HA3bIBAIOT YIy4YIIAEMBIMH H  TOUYeMy?
3aKOHOMEPHOCTH MX JITUPOBAaHUS M TepMuUdeckoi obpaborku. IlpuBeaure mpumepsl Mapok
CTaJIH.

14. Cranu s IeMeHTalMy, HUTPOLIEMEHTAIMH U a30TUPOBAHMUS.

15. KakoBa ponb yriepoja M JETUPYIOLUIUX 3JEMEHTOB B HIAPUKOIOAIINITHUKOBBIX
cranmsax? OcobeHHOCTH TpeOOBaHUN K 3TUM CTASIM M UX TepMuueckas oOpabotka. [IpuBectu
MIPUMEPBI MAPOK CTAJICH.

16. KakoBa posb yriepoja U JETHPYIOIUX 3JIEMEHTOB B PECCOPHO-TIPYKMHHBIX CTaJISAX?
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OcobeHHOCTH TpeOOBaHUI K 3TUM CTalsIM M MX TepMHuueckas oOpabotka. IlpuBectn npumeps
MapoK CTaJIei.

17. OOBsACHUTH OCHOBHBIE IPUHILIUIIBI CO3/IaHUS BBICOKOIIPOYHBIX CTaJIECH

18. Cranu u criiaBbl A1 PEXYILUX HHCTPYMEHTOB.

19. BeicTpopexyiye cTany.

20. IlItamnoBsle cTany.

21. BankoBble CTaJH.

22. Cranu Uit MepUTEJIBHOTO HHCTPYMEHTA.

Tema 9, 10. Maplmpomca, CBOMCTBA H NPUMEHCHHUE CIIABOB HNBETHLIX METAJ/LJIOB.
HeMeTanandyeckue MaTepHuaJibl

OcHoBHBIE CIJIaBBI HA OCHOBE MeM (OpOH3bI U JIaTYHU), UX MAPKUPOBKA U PUMEHEHHE.
OCHOBHBIE CIUIaBBI HAa OCHOBE aTIOMHHHA (AehopMUpyeMble, TEPMUYECKH HEYIPOYHSEMbIC U
YIPOYHSEMBIE), UX MAPKUPOBKA U MPUMEHEHHE.

CBolicTBa U IPUMEHEHHE CIIJIaBOB HA OCHOBE TUTAHA.

Kakue crnaBel Ha3zbiBatoT 6a00uTamu? KakoBbl mpuHLUIEI UX co3nanus. [IpuBenure mpumepsl
TaKHX CILJIABOB.

Kakue MaTepuanbl Ha3bIBaIOT MOPOIIKOBBIE MaTepuanbl? Kak ux nmomyqaror?

Knaccugukanus, cBoiicTBa 1 MprMEeHEHHE KOMIIO3UIIMOHHBIX MaTEPUAIIOB.

Knaccudukanus, cBoiicTBa U MpUMEHEHNE OCHOBHBIX TPYII HEMETAJUIMYECKUX MAaTEPHAIIOB.

6.2 BHeayautopHasi caMOCTOSITeJIbHAS padoTa oOy4arONIMXCsl OCYIIECTBIISIETCS B BUJIC
U3YUYEHHsI JIUTEPATYPHl 110 COOTBETCTBYIOMIEMY pa3jeiy ¢ MpopabOTKOW Marepuaiga Mo TeMam
JUCHUITIINHBI



IIpunoxenne 2

7 OueHoYHbIE CPeICTBA /ISl IPOBeIeHH s IPOMEKYTOYHOM aTTeCTALMHU

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

HpOMe)RyTO‘lHOﬁ aTTeCTanum:

CtpyKTypHBIi [Inanupyemsblie

AJIEMEHT pe3yNbTaThl 00y4YeHHUsI

OneHouHble CpeCTBa

[1K-3 CriocobeHn BeIOMpaTh MaTepuaibl MpU pa3paboTKe TEXHOIOTHIYECKUX MPOLIECCOB B 00JIACTH
MaTEepHAJIOBEICHHUS U TEXHOJIOI'MH MaT€pPHaJIOB B MAIIMHOCTPOCHUU

[1K-3.1 Bribupaer
METaJUINIECKHE u
HEMETAITNYCCKHE
MaTepHabl TUTsE
JeTajeu MaIllH,
puOOpPOB u
WHCTPYMEHTA

IIpuMepHBbIii NepevyeHb TeOPeTHYECKUX BONMPOCOB K
IK3aMeny (2 cemecTp):

1. CTpykTypa U CBOWCTBa MaTepuanoB. AMop¢Hoe
U KPUCTAIIMYECKOE COCTOSHUE MaTepuaa.

2. Kpucrannuueckast pemnierka. OCHOBHBIE THIIbI
peLIeTOK METAJLIOB.

3. OHEepreTuyeckue YCJIOBUS  KPUCTAJLIM3ALUU.
BnusiHue ckopocTu OXJIaXIeHUs Ha KPUCTAJUIU3ALIUIO.
4. Kpucrannnaeckue 30HbI cuTKa. Ycaaka

5. Kakyro wnenp mnpeciaenyioT HOpU BBEACHUU B

pacraB (KuAKui Metamt) moaudukatopos? [Ipusectu
IIpUMeEpHI 1eHCTBUS MOIU(PUKATOPOB.

6. OOBsSCHUTL, B  KakOH  OTJIMBKE  3EpPHO
3aKpUCTAJUIN30BABIIErOCs MeTaa OyaeT 60ble: Npu
pa3iMBKe KUIAKOTO METaJlIa B TIecyaHyko (popMmy miu B
METaJUIMYECKYI0?

1. OOBSCHUTH, K YEMYy MOXKET NPUBECTU TEPETPEB
pacriiaBa npe] pa3iauBKoi ero B popMbl (M310KHULBL)?
8. Bunel nepopmanyu. MexaHu3M MacTHUECKON
nedopmaruu.

9. Haknen npu mmactuyeckoit nepopmanuu. Poib
JMCIIOKALUN B YIPOUHEHUH

10. 3agem TpeOyercs BOCCTAHABIIUBATh

IUTACTUYHOCTh  XOJIOJHOAE(POPMUPOBAHHOIO  JIUCTA
(xanuOpOBaHHOM 3arOTOBKH, BOJOYEHOW MPOBOJIOKH)?
Kakoit 06paboTKo#i 37TO MOXKHO c/ienaTh?

11. MexaHuueckue XapaKTepUCTHKH, ONIpeIesieMble
IIPU UCTIBITAHUU HA PACTSKEHUE

12.  TBepAocCTh U CHIOCOOBI €€ ONpeAeTICHHS

13.  MexaHnueckue XapakTepUCTUKH, ONpeensieMble
MpH TUHAMHYECKUX HCIBITAaHUAX (ymZapHasi BS3KOCTb,
TeMIIeparypa XJaJHOJIOMKOCTH)

14.  OcHoBHbIE MTOHATHUSA TEOPUHU CILJIaBOB:
KOMIIOHEHT, cIUlaB, cucrema, (asza. IlpaBuno a3
(npaBuio ['n06ca).

15. OcHOBHBIE  THUNBI  JBOHHBIX  JHarpamm.
®opMHpOBaHNE CTPYKTYPHI IBOMHBIX CILIABOB.

16. DBTEKTUUYECKOE MpeBpalicHHeE.
[lepurekTrueckoe  mpeBpalleHHE.  IBTEKTOMIHOE
IIPEBPALICHUE.

17.  Meroabl U3yueHusi CTPyKTypbl MaT€pHAaIIOB.

18. Mexanuueckue CBOMCTBA METaJLIOB.
KoHCcTpyKTHBHAs MPOYHOCTH

19. OOwsacHuTh, Kakas popma rpadutra B MEHBIICH




CTENEHHU OCJIadJIAeT METAIJIMYECKy0 OCHOBY uyryHa?
Kak momyunts Takyio popmy rpaduta B OTIUBKE?

20. Kak nonyuuTb OTIUBKY CO CTPYKTYPOH KOBKOI'O
yyryHa? KakoBbl pa3HOBHIHOCTH CTPYKTYpPBI TaKoro
YyTr'yHa U €ro cBoucTBa’?

21. TloueMy HE IPOMCXOIUT YHPOUHEHHs CTAJIH IPU
ropstuelt mactuaeckout nedopmaruu mpu 1050 °C?

22. Tlouemy pedopmanms ceunna (Tmi = 327 °C)
IIpU KOMHATHOM TeMIleparype SBIISIETCS TIops4eu
nedopmarueii?

23. XapakTepuCTHKa ¥ BHJ TOJHOW (ha3oBoi
nuarpammbl Fe — C.

24. XapaKkTepuCTHKa KOMIIOHEHTOB M (ha3 CHCTEMBI
Fe-C.

25. IlpeBpamenuss u (HOpMHpPOBAHHUE CTPYKTYPHI B
cramax (OenbIX dYyryHax, CepblX UyryHax) B
PaBHOBECHOM COCTOSTHUH.

I[IpuMepHBbIi NepevyeHb TEOPETHYECKHUX BONMPOCOB K
3K3aMeHy (3 cemecrtp):

1. CBs13b MEXly CTPYKTYPO U CBOMCTBAMHU CEPBIX
YYI'YHOB

2. [TpeBpariieHust Ipu HarpeBe CTalu.

3. Poct 3epHa aycTeHuTa Ipu Harpese.

4. N3oTepmuueckuil pacmnaj MepeoxJaxIeHHOIo

aycreHuTa. l3orepmudeckue auarpamMmsl pacraja
MIEPEOXIIaXKACHHOTO AyCTEHUTA.
o. [IpeBpamieHuss npyu HENPEPHIBHOM OXJIAKIACHUHU
ctai. TepMOKMHETHYECKHE JAuarpaMMbl paclaja
MIEPEOXJIAKICHHOTO ayCTEHUTA.

6. Bausaue JETUPYIOLIUX 9JIEMEHTOB Ha
YCTOMYHUBOCTH i KUHETUKY pacmapa
MEePEOXJIAKACHHOTO AyCTEHUTA.

7. [IpeBpamienuss npu HarpeBe (MpU  OTIIYCKE)
3aKaJeHHOM CTaIu.

8. OTXHUT CTaJIH.

9. 3akaika cTau.

10.  Ormyck cramu. CrapeHue.

11.  Xumuko-TepmMuueckas oopaboTKa.

12.  Tepmo-mexaHudeckas 00pabOTKa CTaH.

13. Knaccudukanusi, MapkupoBKa W MpUMEHEHHE
CEepbIX UyT'YHOB (JIMTEHHBIN, BHICOKOTIPOYHBIH, KOBKUH,
0TOeNneHHbIH, aHTU(QPUKITUOHHBIN).

14. BnusiHHMe yriepona M MOCTOSHHBIX MpUMeceil Ha
CBOMCTBA CTaJH.

15. Knaccuduxamnus, MapkupoBKa U MpPUMEHEHHE
YIJIEPOAMCTHIX cTajed (OOBIKHOBEHHOTO KaudecTBa,

Ka4eCTBEHHOU KOHCTPYKIIMOHHO,
UHCTPYMEHTAIBHOM).

16. BrousHMe  NETUPYIOIIMX  DJIIEMEHTOB  Ha
YCTOWYUBOCTH u KUHETUKY pacmapa

MEPEOXJIAXKAEHHOTO ayCTCHUTA.
17. IlpeBpamieHus npu HarpeBe (IIpM OTIYCKE)




3aKaJICHHOM CTaJIH.

18. Knaccudukanusi, MapkupoBKa W TpPUMEHEHHE
KOHCTPYKLIMOHHBIX JIETUPOBAHHBIX cTanein
(cTpouTenbHasi, MAIIMHOCTPOUTEIbHAS JIJISI XOJIOAHOM
LIITAMIIOBKH,  yJaydlllaeMmas, pPeCcCOPHO-NPYKUHHAs,
IAPUKOMNOAIIUITHUKOBAsA, CTanu s 3akanku TBY,
cramu st XTO).

19. OcHoBHBIE MOHSITUSI u KJIacCU(UKAIIHS
TEPMUYECKON 00pabOTKH.

20. CmnaBel Ha ocHOBe Meu (OpOH3BI, TATYHH).

21. Cnnabl Ha OCHOBE aJTFOMUHHS.

22. CmnaBbl Ha OCHOBE TUTaHA. baOOUTEL.

23. TlopomkoBbie, KOMITO3UIIMOHHBIE, aMOpP(HBIC
MaTepUabl.

24. CpoiicTBa W TNPUMEHEHHE OCHOBHBIX TPy
HEMETAITMYECKUX MaTepUAIOB

25. CpoiicTBa M TMNPUMEHEHHE OCHOBHBIX TPy
KOMITO3UITMOHHBIX MaTEPHUAaJIOB

IIpumepHble NpaKTHYECKHe 3aJaHUs I IK3aMeHa
(2 cemecTp):

1. OObsSCHUTH TOHATHE TEOPETHUYECKas MPOYHOCTH
kpucrtauia. Kak oHa H3MEHsieTcss MpH H3MEHEHHUH
IJIOTHOCTH JUCIIOKAIUNA?

2. OOBSICHHUTD, B YEM OTJIMYHE KPUBBIX OXJIAXKICHHSI
KpUCTAITMYECKHX W aMopdHbIX Ten? MoxkHo Iu
MONYyYUTh  aMOPQHBIH  MeTaur  (METaJTMYecKoe
CTEKJ0)?

3. Kakyro menp mpecienyrOT TpH BBEACHUU B
pacrnaB (kuakuil Mmetamn) moaudukaropos? I[Ipusectu
MPUMEPHI IEHCTBHS MOTU(PUKATOPOB.

4. OObACHUTL, B  KakOH  OTJIMBKE  3€pHO
3aKpUCTANIN30BABIIETrOCs MeTajuia OyaeT OoJblIe: pu
pas3NMBKe KUIKOTO MeTajljla B ecyaHyro (popMy miu B
METaJUTMYECKYI0?

5. OOBSACHUTB, K YEMY MOXET NPUBECTHU IEperpes
pacruiaBa npej| pa3IuBKOM ero B (OpMbl (M3710KHULIBT)?
6. CxematmyHo u300pa3uTh JauarpaMMmy JBOHHOU
CHCTEMBI C OTCYTCTBHEM pPacTBOPUMOCTH (C TOIHOU
PacTBOPUMOCTBIO, C OIPaHHMUYEHHON PacTBOPUMOCTHIO)
KOMIIOHEHTOB B TBEPIOM  COCTOSHHH,  JaTh
XapaKTepUCTUKY TOYEK, JIMHUN Juarpammbl, ¢az u
0e3BapHaHTHBIX TPEBPAIICHUN CHCTEMBI.

7. OOBsACHUTB, 4YeM  pa3jIMyarTCcs  O-XKeJe3o0,
y-Kene3o u 0-kene3o0?

8. Iloscuuth rpaduueckun (QU3MUECKUI CMBICT
TIOHATHUST «PaBHOBECHAs TEMIIEpaTypa KPUCTALTH3AIIH
(maBnIeHUS )». Kaxkoe yCIIOBHE HE00X0TUMO
BBITIOJTHUTH, YTOOBI HAYAJICS TIPOIECC KPUCTAILITU3AIINH?
9.  OOBACHUTD, B U€M OTIMYNE KPUBBIX OXJIAKICHUS
KPUCTAITNYECKUX U aMOPPHBIX TEJ

10. OObBsicHUTE, MOXXHO JH TOJYYUTH METAII B
aMOp(HOM COCTOSTHUH (METAUTUYECKOE CTEKJIO).




11. CxemaTu4yHO HU300pa3uTh AMArpaMMy IBOWHOI
CUCTEMBI C OTCYTCTBHEM PAacCTBOPUMOCTH (C IOJIHOM
PacTBOPUMOCTBIO, C OTPAaHUYEHHOI PacTBOPHUMOCTHIO)
KOMIIOHEHTOB B TBEPIOM  COCTOSHHH,  JaTb
XapaKTepUCTHKY TOYeK, JUHUM auarpammsbl, a3 u
0e3BapUaHTHBIX MPEBPALICHUN CUCTEMBI.

12. Paccuurath OTHOCHUTEIIbHOE KOJIMYECTBO
CTPYKTYPHBIX COCTAaBJISIOIIMX CIIJIaBa MPU KOMHATHOM
TEMIEpaType U CXEMaTUYHO H300pa3uTh CTPYKTYpPY
CIUlaBa  JIBOMHOM  CHCTEMBI C  OTCYTCTBUEM
pacTBopuMOCTH (C TIOJHOW PacTBOPUMOCTBIO, C
OTPaHMYEHHOW pPacTBOPUMOCTBIO) KOMIIOHEHTOB B
TBEP/IOM COCTOSIHHH.

13. Paccuurath OTHOCHUTEJILHOE KOJIMYECTBO
CTPYKTYPHBIX COCTaBIISIOIIMX CIJIaBa MPU KOMHATHOM
TEMIEpaType M CXEMaTUYHO H300pa3uTh CTPYKTYpPY
CIUlaBa  JBOMHOM  CHCTeMBI C  OTCYTCTBUEM
pacTBopuMOCTH (C TIOJHOW pacTBOPUMOCTBIO, C
OTPaHUYEHHOW PacTBOPUMOCTBIO) KOMIIOHEHTOB B
TBEP/IOM COCTOSIHHH.

14. OObsicHUTH IOYEMY CBOMCTBA KPUCTAIIIMYECKOTIO
MaTtepuana, M3MEPEHHbIE B pa3HBIX HAMpaBICHUIX,
MOTYT OTiIM4aThbcs? B Kakux martepuanax 3To sBJICHUE
He HabmoqaeTcs u nouemy?

15.  OO®BsicHUTH, Kakoe CBOHCTBO  MarepHala
XapakTepu3yer TBepAoCcTh. Ha dYeMm OCHOBBIBArOTCS
METO/Ibl U3MepeHus TBeproctu? B uem ux otnnuue?
16. Kak npoBoJsT UCTIBITAaHHE HA YIAPHYIO BI3KOCTH?
Kaxoga ero nens?

17. Kak paccuuTarth OTHOCHUTEIHHOE KOJIMUYECTBO (a3
(CTPYKTYpHBIX  COCTaBJISIFOIIMX) TpPH  3aJaHHOU
Temmeparype B JABOWHBIX cruiaBax?  IloscHUTH
rpaduuecku

18. IIpu MUKpPOCKOMMYECKOM HCCIEI0BAaHUH B CILJIaBE
HaOmromaroTess  3epHa  (depputa U HEOOJIBIIOE
KOJIM4YecTBO 1ieMeHTuTa. Kak Ha3piBaeTcs Takoil craB?
KaxkoBsI ero cBoiicTBa U 00JaCTH TPUMEHEHUS?

19. TIIpu MHKPOCKOMMYECKOM HCCIEI0BAaHUH B CILJIaBE
HaOmomatoTess  3epHa  (Gepputa u  mepaur.  Kak
HazbIBaeTCs Takoil crutaB? KakoBbI €ro CBOICTBa U Kak
OHM 3aBUCAT OT KonnuecTBa nepauta? Kakoser oomactu
MIPUMEHEHHUSI STUX CIIJIaBOB?

20. TIlpm MHKPOCKOIUYECKOM HCCIICIOBAaHWH B
crutaBe HaOmromaroTes nepaut. Kak Ha3bpiBaeTcs Takoi
cruiaB? KakoBbl pa3HOBHJIHOCTH TAKOW CTPYKTYpBI H
pa3nuyus B UX CBOWCTBAX?

21. Tlpu MHKPOCKOTIMYECKOM HCCIIECOBAHUH B CILIaBE
HaO0JI01Al0TCS TIEPIINUT U CETKA [IEMEHTHUTA MO TPaHUIaM
3epeH. Kak Ha3piBaeTcs Takod cruiaB? KakoBbl ero
CBOMCTBA U 00JIaCTH IPUMEHEHUS?

22. Tlpu MUKPOCKOTTMYECKOM HCCIICIOBAHUH B CIIJIaBE
HaOmomaercss Jnenedyput. Kak HaspiBaeTcsi Tako
cruiaB? KakoBel ero CBOMCTBa M 001aCTH IPUMEHEHUS ?




23. Ilpu MUKPOCKOTTUYECKOM HCCIICIOBAHUH B CIIJIaBE
HabmroaTes 3epHa (peppuTa M BKIIOYCHHS rpaduTa.
Kak  nHaspiBaeTca  Takue CILIaBbI? KaxoBsl
Pa3HOBUJHOCTH CIUIABOB C TaKUMH CTPYKTYPHBIMH
COCTaBJISIOLIMMU, KAKOBBI Pa3IMuus B UX CBOMCTBaxX?
24. Tlpu MUKPOCKOITMYECKOM MCCIICIOBAaHUH B CILIaBE
HaOmoaroTes 3epHa (eppurta, NEPIUT U BKIIOYCHHS
rpadura. Kak Ha3piBaeTcs Takue cruiaBbl? KakoBbI
Pa3HOBUAHOCTH CIUIABOB C TaKUMU CTPYKTYPHBIMU
COCTABJISIFOLIUMU, KAKOBBI PA3JINYUsl B UX CBOMCTBaX?
25. Tlpu MHUKPOCKOIIMYECKOM UCCIIEJOBAaHUH B CILIABE
HaONIIoIal0TCs MEpJIUT W BKIOYeHUs rpaduta. Kax
HasbIBaeTcs Takue cruiaBbl? KakoBbl pa3HOBUAHOCTH
CIUIAaBOB C TaKUMH CTPYKTYPHBIMU COCTaBJISIOIIUMH,
KaKOBBI PAa3JINYUs B UX CBOMCTBax?

IIpumepHbIe MpaKTHYECKHE 3aJaHUS VIS SK3aMeHa
(3 cemecTp):

1. Kak nposectu makpoananu3? KakoBel ero uenu,
METOBI?
2. Kakum MeTogoM MOXKHO  BBISIBUT — IODBI,

TPELIMHbI, PAKOBUHBI, KPYIHbIE HEMETaNINYECKUE
BKJIIOYEHUSI B OTJIMBKE (CIUTKE, OTJIUBKE, IMOKOBKE,
npokare)?

3. [Tpu MaKpoaHaIn3e CIINTKA BBISBIICH
JTUKBALIMOHHBIA KBangpar (MOAycaaodyHas IJUKBAIIMs,
OoceBasi MOPUCTOCTh, CKBOPEYHUK, KAMHEBUIHBIN
u3noM, GIOKeHbl, MHU(EPHBId H3JI0M, PaCCIOCHHE).
OOBSCHUTH MPUYUHBI TOSBIEHUS 3TOr0 Jedexra u

BO3MOKHBIE CHOCco0BI ero WCIIPABIICHUS
(mpenoTBpaIieHus).
4. Kak OTIM4MTh yCTamOCTHBIN M3J0M OT MPOYHUX

BUJI0B M31oMa? KakoBbI PUYHHBI TIPOSIBICHUST TAKOTO
nsnoma?

5. Kak oTnm4uTh BSI3KOE pa3pylieHHe OT XPYIKOro?
6. BeiOpate  Tepmuueckyro  00paOoTKy Ui
WCTIPaBJICHUS  BUIMAHINTETTOBOW  CTPYKTYphl B
CTaJIbHOMN OTJIMBKE.

1. BeiOpate  TepMuueckyro  o0paOOTKy  JuIst
UCHpaBJICHUS KPYITHO3EpHHUCTOM CTPYKTYPBI
ropsYEKATaHOW CTaJIH.

8.  BroiOpaTh 3akaloyHyl Cpeay Ul 3aKalKu
JIETUPOBAHHOW YTIIEPOIMCTOMN CTAIIH.

9.  BriOpaTh pexuM OTIYyCKa 3aKaJeHHON CTaiH,

00eCTIeYnBAOIINI COXPAaHEHNE BHICOKOH TBEPIOCTH.
10. BeiOpaTe pexuM OTIyCKa 3aKaJeHHOM cTaiu,
00eCTIeYNBAOIINI BRICOKHE YIIPYTHE CBOMCTBA

11. BeiOpaTh peXuM OTIYyCKa 3aKaJeHHOM cTaiu,
00eCTIeYnBAOIINI COYeTaHUE BBICOKOW IMPOYHOCTH,
TBEPJOCTH, IJIACTUYHOCTHU U YIapHOI BSI3KOCTH.

12. Cranmp 45 Oblma TOABEpPTHyTa HArpeBy IO
3akasiky Jo temreparypsl 740 u 840 °C. Kakoit pexxum
Harpesa BbIOpaH MIPAaBUIIBHO U MTOYeMy?




13. Cramp VY10 Oblma moaBeprHyTa HArpeBy IO
3akanky o remneparypsl 740 u 900 °C. Kakoit pexxum
Harpea BbIOpaH NPaBUIbLHO U IIOYEMY?

14,  PacmmdpoBarth MapKu CTaJH, yKa3aB
coJlepKaHuEe  yriepojaa, BUJ M COJEp)KaHUE
JIETUPYIOIIMX DJIEMEHTOB, KadyecTBO, Ha3HAUYCHUE U
IIPUMEPHBIE CBOKCTBA.

15. PacmmdpoBare Mapky ceporo (JUTEHHOTO,
BBICOKOIIDOYHOI'0, KOBKOI'O) 4YYIyHa, VYKa3aB €ro
CTPYKTYPY U YCIOBUS MOTYYCHUS

16. HazoBuTe KpUTHYECKHME TOYKM CTald U HX
obo3znauenune. Kak oHu ompexpensrorcs? Ykazarh HX
nosioxkeHue Ha auarpamme Fe-C.

17. Kakoii aycTeHUT W TIOYEMY  HA3bIBAIOT
nepeoxyiaxaeHHbIM? Kak ompenenutbh CTENneHb ero
MepeoXJIaXKACHUS?

18. Ilowemy B  3aKaJeHHOW cCTajid  Bceraa
MIPUCYTCTBYET OCTaTOYHBII ayCTEeHUT?

19. Kak MOXHO HCHOJB30BaTh HA TPAKTHKE
M30TEPMHUUYECKUE JarpamMmmbl pacmana
[IEPEOXJIaXKACHHOT 0 ayCTeHUTa?

20. Kak wu3MeEHATCS  CBOWCTBA  CTadd  MpH
YBEITUYEHUN CKOPOCTH OXJKICHUS B MEPIUTHOM
unTepBase? OObSICHUTD, ToueMy?

21.  Yro oOmero m B 4eM OTIWYHS B CTPYKTypax
MePIIUT, COPOUT U TPOOCTHUT?

22.  OOBSICHUTH, TOYEMY MAPTEHCUT UMEET BBHICOKYIO
TBEPJOCTh. 3a4eM CTajlb CO CTPYKTYpOH MapTEHCHTa
HaJI0 MOJIBEpraTh OTITYCKY?

23. Tlouemy mpu OTIyCcKe 3aKaJeHHOW cTanu
BBIOMPAIOT PA3IMYHbIE TEMIIEPATYpPhI HAarpeBa?

24.  Tlouemy pEeXYIIMN UHCTPYMEHT u3
YTIEPOAMCTON CTalM MOJBEPraloT HU3KOMY OTITYCKa.
Kakas Oymer cTpykTypa U CBOWMCTBa TakKoro
HMHCTpyMeHTa?

25. C KakoH IeJbl0 HACBHIIAIOT MOBEPXHOCTh
HU3KOYTJIEPOAMCTOMN CTaU YIiIepoJoM?

0) Ilopsnok nmpoBeaeHUS MIPOMEKYTOUYHOM ATTECTAIUN, IOKA3ATE/N U KPUTEPHH
OLICHMBAHUSA:

[IpomexxyrouHass —arrectauus 1O JAMCHUIUIMHE «MarepuajioBeAeHHe» BKIOYAET
TEOPETUYECKHE BOTIPOCHI, TO3BOJISIONINE OLEHUTh YPOBEHb YCBOCHHUST 00YJArOIIUMUCS 3HAHUH, U
NPaKTUYECKUE 3aJaHMs, BBISIBIIAIOUINE CTEMEeHb CHOPMUPOBAHHOCTH YMEHUN U BIAJCHUH U
poBoAMTCA B (hopMe IK3aMeHa.

DK3aMeH MO JaHHOM TUCHMIUIMHE MPOBOJUTCA B YCTHOW (opMe MO 3K3aMEHAIMOHHBIM
OmyeraM, KaXIblii U3 KOTOPBIX BKIFOYAET 2 TEOPETHYECKHUX BOMPOCA W OJHO MPAKTUIECKOE
3aJjaHHe.

IMoka3aTeu U KPUTEPUHU OLIEHUBAHUS IK3aMeHa:

— Ha OLEHKY «OTJHYHO» — OOYYaloUMiics JEeMOHCTPUPYET BBICOKHI YpOBEHb
c(OPMUPOBAHHOCTH KOMIIETCHIINH, BCECTOPOHHEE, CHUCTEMAaTH4eCKOe M TIIyOOKOe 3HaHHUE
y4eOHOTO MaTepuasia, CBOOOJHO BBHINOJHAET MPAKTHUECKUE 3aJaHHsl, CBOOOIHO ONEpUpPYyeT
3HAHWUSAMH, YMECHUSMH, IPUMEHSCT UX B CUTYAIUAX MTOBBIIICHHON CIIOKHOCTH.




— Ha OIEHKY «XOpomo» — OOy4yarollUWiCs JEMOHCTPUPYET CpEeIHUIl YpOBEHb
c(OpMHUPOBAHHOCTH KOMITETEHIMII: OCHOBHBIE 3HAHMS, YMEHHS OCBOEHBI, HO JIOMYCKAIOTCS
HE3HAYUTENIbHbIC OMIMOKU, HETOYHOCTH, 3aTPYJHECHUS IPU aHATUTHYECKUX OTIEpalUsiX, IepeHoce
3HAHUU U YMEHUU Ha HOBbIE, HECTAHIAPTHBIE CUTYaIUU.

— Ha OIEHKY «YIOBJIETBOPHUTEJIbHO» — OOYYAIOUIUICA JAEMOHCTPUPYET IOPOTOBBII
ypOBeHb CHOPMUPOBAHHOCTH KOMIIETEHIIMI: B X0/Ie¢ KOHTPOJIbHBIX MEPONPUITUN JOMYCKAIOTCS
OLIMOKH, MPOSBISIETCS OTCYTCTBUE OTACIbHBIX 3HAHWN, YMEHHH, HABBIKOB, OOyYaromIuucs
UCIBITHIBACT 3HAYUTENIbHbIC 3aTPYJHEHUS MPH ONEPUPOBAHUU 3HAHUSMHU U YMEHUSIMU TPU UX
IIEPEHOCE HAa HOBBIE CUTYaLIUU.

— Ha OIICHKY «Hey/10BJeTBOPUTEIbHO» — 00yJaronuiicsi IEeMOHCTPUPYET 3HaHUA He Ooliee
20% TeopeTHYeCKOro MaTepuaia, JONYCKaeT CYIIECTBEHHbIE OIIMOKH, HE MOXKET I0Ka3aTh
MHTEJJICKTYaJIbHbIE HABBIKM PELICHUS MPOCTHIX 3a/1ad.



