MHUHHUCTEPCTBO HAYKH M BBICIHEIO OBPA3OBAHMSA
POCCHHCKOMN ®EJEPALIMN

MenepansHoe rocyapeTaentoe SIKETHOE ODPAZ0BATEIBHOS YHPCHKICHHE
BRICILETD 0DPAIOBAHHA .
«Maruntoropexuii rocyapeTBernbIi TexHnyecknit yansepenter un. I.M. Hocopay

A YTBEPHJIAIO
T Thipeirop MMMaM
A.C. Cagnnon

09.02.2023 1.

PABOYASA MMPOIPAMMA JJHCHHILIHHBI (MOIYJIS)

MATEPHAJIOBE/JEHHE

Hanpasnenue noAroToRKH (COCUHANBHOCTD )
22.03.01 MarepranoBseacHne H TeXHOIO0THH MaTePHAION

Hanpasneunoets { pofuib/cnetMandiaius ) nporpamMml
MarepranoseaeHne i TeXHOAOTHI MATEPHAIOB (B MALIMHOCTPOCHHH)

Yporens sriciiero odpazoparns - Gakasaspuar

Dopma obyueHus
ovHas

Hucraryr/ pakynsrer  MHCTATYT METAAIYPrHH, MAMHOCTPOCHHS i MATEPHAIOOGPAdOTKY

Kadpenpa JluTeiiHpix nponeccos ¥ MaTEpHANOBEIeHHA
Kype 1,2 ;
Cemectp 2,3

Marsnroropex
2023 ron



Patouas nporpamma cocrasiena Ha ocHose OI'OC BO - Gakanaspuar no wanpanienuo
noarorosxs 22.03.01 MareprnanoseieHse ¥ TEXHOIOIHN MaTeprator (npukai Munodpaayks
Poceun o1 02.06.2020 r. Ne 701)

PaGouas nporpamma paccmotpeHa k oao0pena Ha sacesannu kadeapst Jlurefinnx
NPOLECCOR i MaTepHATOBEAeHIA

08.02.2023. npotokon Ne 6
3an. kadeapoit 47, AL DeoktieTon
—
Pabovas nporpamma oao0pena Metoauveckoit komuceneii UMMM
09.02.2023 r. nporokon Ne 5 =5 3
ﬂpcnccua'rc;ak“’f-/—’ Y _,}f.’é&;mmu
PaBouas nporpavsa coctasiena: ﬁ
npodeccop kadeap M, 1-p Texu. nayk AH. Esemonmn

e

PellensenT: /
sonent kaeaps MuTOJIuM, kan. Texu. Hayk M.A. Ulekeen



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

[Iporokom ot 20 . Ne
3aB. kadenpoii H.A. ®eoktuctoB
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1 Iles1u ocBOECHUS TN CHUNIMHBI (MOYJIfSA)

[IpnoGpereHne  cTyneHTaMH  TEOPETUYECKHMX  3HAHUH O  3aKOHOMEPHOCTSIX,
OTPEIETSIONIUX CBOMCTBA MAaTEpUAJIOB, MPAKTUUECKUX HABBIKOB KOHTPOJIS U MPOrHO3UPOBAHUS
CBOICTB M TOBEJEHUS MAaTEpUaJOB B PA3IMYHBIX YCIOBHUSIX MX OOpaOOTKM U SKCILTyaTalluu.
dopMHUpOBaHUE TOTOBHOCTHU MIPUMEHSTD byHIaMeHTaIbHBIE MaTeMaTU4YeCKHe,
€CTECTBEHHOHAYYHbIe W OOIICHH)KEHEPHbIE 3HAHUS B MPOPECCHOHANBHON MAESITeIbHOCTH U
ydacTusi B pa3pabOTKe TEXHOJIOTHMYECKUX MPOIECCOB MPOU3BOJCTBA M O0PaOOTKH TMOKPBITHH,
MaTepuajoB W W3JAEIMM W3 HHUX, CHUCTEM YIPABIEHUS TEXHOJOTUYECKHMMH MPOLEeCcCaMH;
3aKperieHue CIOCOOHOCTU MCIIONb30BaTh B MCCIEAOBAHUAX M pacyeTax 3HAaHUSA O METOAax
UCCJICIOBaHMsI, aHAJIM3a, JAMATHOCTUKH W MOJEIMPOBAHUS CBOMCTB BeUIECTB (MaTepUasoB),
GU3HYECKUX W XUMHUYECKUX Ipolleccax, MPOTEKAMIIUX B MaTepuaiax MpH HX MOJIy4YeHUH,
o0OpaboTke, MomubUKALMKW W TNPUMEHEHUS 3HAHUH OO0 OCHOBHBIX THUIIAX COBPEMEHHBIX
HEOPraHMYECKUX U OPTaHMYECKUX MATepUajoB, MPUHIUIAX BHIOOpA MATEPUAIOB IS 3aJaHHBIX
YCIIOBUH 3KCIUTyaTalliy C Y4€TOM TpeOOBaHUN TEXHOIOTUYHOCTH, SKOHOMHUYHOCTH, HAJIEKHOCTH
U JOJTOBEUYHOCTH, OSKOJOTUYECKHX TOCJIEACTBUM WX TMPUMEHEHHS TPU MPOCKTUPOBAHUHU
BBICOKOTEXHOJIOTHYHBIX MPOIIECCOB.

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

Jucnumuimaa MartepuanoBeieHue BXOJHWT B 4YacTh y4e€OHOro IuIaHa (GOPMHUPYEMYIO
y4acTHUKaMU 00pa30BaTeIbHbIX OTHOLICHHH 00pa30BaTeIbHOM MPOTrPaMMBI.

JUis  u3ydeHuss  JUCUUIUIMHBI ~ HEOOXOAMMBbI  3HaHMA  (YMEHHUS,  BIAJCHUS),
c(hOpMHUPOBAHHBIE B PE3YyJIbTATE U3yUEHUS TUCIUILINH/ PAKTUK:

BBenenue B HanpaBiieHue

Ucropus metamnypruu

OO6m1ast ¥ HeOpraHMUYECKask XUMHUSI

ConpoTHuBieHHE MaTEpHATIOB

3HaHus (YMeHHMs, BIaJIeHHs ), NOJy4YEeHHbIE IPU U3YUYEHUH JAHHOM AUCLUIUIUHBI OyAyT
HEOOXOUMBI 17151 U3Y4YEHUSI JUCIUILIINH/TIPAKTUK:

TexHosorNs NOIy4YeH!s N31EIUH B MAIIMHOCTPOESHUHN

OKcnepuMeEHTANIbHAS TEXHUKA MATEPUAJIOBEACHHUS

N3HOCOCTOMKHE MaTepHaIbl ¥ U31ETUs

MexaHnueckne cBOHCTBa MaTEpHAIOB

VYyeOHast - HayuyHO-MccIenoBaTeNnbckass paboTa (MOIydYeHHE NEePBUYHBIX HABBIKOB
HAY4YHO-UCCIJIEJIOBATENILCKOM paboThI)

VHHOBaIIMOHHBIE METO/IbI CO3/JaHNSI MHOTO(YHKIIMOHAIBHBIX MaTEpUAJIOB

OCHOBBI CTPYKTYPHOI'O aHAJIN3a MaTepUaAJIOB

[ToBepxHOCTHOE YIIPOUHEHUE U MOJU(PUKALUS TOBEPXHOCTEN

Teopus Tepmuueckoit 06paboTku

KoHcTpyKIIMOHHBIE U HHCTPYMEHTAIbHBIE CTATH B MAIIMHOCTPOCHUHU

du3nyecKue CBOMCTBA MATEPHUAIIOB

Br160op MaTepuaioB U TEXHOJIOTHI TEPMOOOPAOOTKH B MAILIMHOCTPOSHUH

MopennpoBaHre 1 ONTUMHU3ALIHS CBOMCTB MAaTEPUAIOB U TEXHOJIOTHYECKHUX IIPOLIECCOB

Cranu 1 criaBbl ¢ 0COOBIME XUMUYECKUMU U (PU3MYECKHUMHU CBOMCTBAMHU
Hemeramnueckue marepuansl

[TonroToBka K Mporeaype 3aliThl U 3al11Ta BBITYCKHOW KBaTH()UKALMOHHOM pabOThI
Okneptu3a nedexroodpazoBaHus B CKBO3HOU TEXHOJIOTHH



3 KomnereHuuu o0y4aroiierocsi, fopMupyembie B pe3yabTaTe 0CBOEHUsI

AMCHUIJIMHBI (MOYJISI) M IIJIAHUPYEMbIE Pe3yJbTAThl 00y4eHUs

B pesynpTaTe OCBOCHUS AMCHMILTUHBI (MOIYNs) «MarepraloBeeHHE» O00YyJaroHiics
JOJIKEeH 00J1a/1aTh CIEAYIOUUMHU KOMITETEHIUSMHU:

Kon unaukatopa

I/IH,[[I/IKaTOp JOCTHIXXCHHA KOMIICTCHIIMH

[1K-3 CriocobeH BrIOMpaTh MaTepHalibl IpU pa3pabOTKe TEXHOJOTMYECKUX MPOILIECCOB B 00JIACTH
MaTepHAIOBEICHHS M TEXHOJIOIMH MaTEPUAIOB B MAIIMHOCTPOCHUHU

I1IK-3.1

BriOupaer mMeTaysinueckre M HEMETaUIMYECKUE MaTepHasbl IS JeTalIeH
MalIuH, IpHOOPOB U HHCTPYMEHTA




4. CTpyKTypa, 00bEéM U coaep:KkaHue TUCHUIIMHBI (MOAYJISA)
OO6mas TpyJA0€MKOCTh JUCIUIUIMHBI cocTaBisieT 11 3adeTHpix equnul; 396 akana. 4acoB, B TOM

qHCIe:

— KOHTakTHas padorta — 202 akaj. 4acosB:

— aynuropHas — 193 akaj. 4acos;

— BHeayJUTOpHas — 9 akaJ1. 4acoB;

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

— B (hopme npakTraeckoit moarotroBku — 0 aka. yac;
— MOJrOTOBKA K Kk3ameny — /1,4 akan. yac
dDopMa aTTeCTalluM - OK3aMEH
AynutopHast g
o | xonrakTHas pabora E 3 dopma TEKyIIEro
=
5 B aKaJl. qacax 2] Bun KOHTPOJIS
Paznen/ Tema 3 (B axaz. acax) == . P Kox
S g © | caMOCTOATENLHON | ycIIeBaeéMOCTH U
JIACIMTUTHHBI 5 S . | kommeTeHn
@) g £ paboThI MIPOMEKYTOUHOM
nmab. | mpakT. | 38
Tlex. Z'g aTTEeCTALINH
3aH. 3aH. | O &
1. Crpoesne u  cBONcTBa
MaTepuaIoB
11 Beenenue.
Knaccugpukanus
MaTepHaIoB. OcHoBHBIE
M [IpopaboTka
CBOIicTBa MaTepuaos.
N TEOPETHIECKOTO .
CBsI3p MEXIy CTPYKTYpOH H YcTHbIH
CBOWCTBaMHU MaTepHasoB (neKILHOmHOrO) 3KCIIPECC-0IPOC
P 12 8 5 5,3 Marepuaia. p poc. TK-3.1
OcHOBHBIE TpeOOBaHHS K KonrponbHas
MIOJTOTOBKA K
KOHCTPYKI[HIOHHBIM . pabora
KOHTPOJILHOX
MarepuanaM. Mertoapt
pabore
UCCIICIOBAHUS  CTPYKTYPHI.
ATOMHO-KPHCTAIITHIECKOES
CTPOCHHE METAJIJIOB.
HWroro no pazneny 8 5 53
2. Kpucrannuzanus paciuiaBoB
2.1 TepmoauHamuyeckue
YCIOBUS ~ KPUCTAIUIH3ALNH. IpopaboTka
MexaHn3M KPHCTAJUTU3ALHN JIEKIIUOHHOTO
METaJI-JIOB. Mare-pHaia; KonrponbHas
Camonpou3BoIbHas u HOATOTOBKA K pabora
HECaMOIIPOU3BOJIbHAS 2 6 8 6 1abopaTopHBIM 3amura MK-3.1
KpHUCTAJUIU3aLUs. 3aHATUAM; 71a00paTOPHBIX
MoaudunupoBaHue. MIOJrOTOBKA K pabot
JennputHas KOHTPOJIbHOU
kpucrtaumzauus. CrpoeHue pabore
CJIUTKA
Wroro no pazaeny 6 8 6
3. MexaHndeckue CBOWCTBA W
nedopmMaliyisi MaTepraioB
IMpopaboTka
JIEKIUOHHOTO
3.1 OcHoBHbIE MaTe-pHuana; KonTpomnbhas
MEXaHUYEeCKHEe CBOICTBA H MOJrOTOBKA K paboTta
o0opynoBaHue | 2 4 8 8 1abopaTop-HEIM 3amuTa IK-3.1
UCIIBITAHUSI  MEXaHHYECKUX 3aHSITHSIM; 1a00paTOPHBIX
CBOWCTB. MOJITOTOBKA K pabot
KOHTPOJIbHOM
pabore




3.2 VYnpyras u

riacTuyeckas JaedopmMariusi. [TpopaboTka
MexaHu3M nedopmaryu. JIEKIUOHHOTO
V3MeHeHne CTPYKTYpbl H MaTe-pHaia; KontponbHas
CBOWCTB MOJITOTOBKA K pabota
MOJMKPUCTAIITUYECKOTO 6 8 10 1a00paTOpHBIM 3ammra IK-3.1
MeTauia MpHu  JeOpMaIiH. 3aHATHSIM; 1abopaTopHBIX
V3MeHeHne CTPYKTYpbl H MOJIrOTOBKA K pabot
CBOIICTB npu Harpese KOHTPOJIBHON
Je(hOpMHUPOBAHHOTO pabore
MeTala.
Hroro no paszuerny 10 16 18
4., ®a30Bblc U CTPYKTYpHBIC
TpEeBPaICHUS B
JBYXKOMITOHEHTHBIX
METAJUINYECKHX CHCTEMaX
IMpopaboTka
4.1 OCHOBHBIE  TOHSITHS pop
JIEKLIMOHHOTO
TEOpHU CIUIAaBOB.
N Marepuana; KonrponbHas
JuarpaMmel JIBOMHBIX
CHCTEM dopmupoBaHHe [OArOTOBKA K paota
) . 4 8 12 n1abopaTopHBIM 3ammra TK-3.1
CTPYKTYPHI JIBOMHBIX
3aHATHSIM; 7Ta00paTOPHBIX
CILIaBOB. OcCHOBHBIE
. HOArOTOBKA K pabot
TIOHSTHUS 0 TPOMHBIX N
KOHTPOJIBHOU
CHCTEMaXx.
pabote
ITpopaboTka
JIEKLIMOHHOTO
4.2 Kene3oyriepoaucTelie Mare-pHana;
yriep p > KonTponpuas
CILJIaBEL. dopmupoBanue MIOJrOTOBKA K
. pabota
CTPYKTYpBI cTaneu U 6 14 14 1a60paTOPHBIM ammra IK-3.1
YYyTYHOB B  PaBHOBECHOM 3aHATHSIM;
1a00paTOPHBIX
COCTOSTHUH. HOJIrOTOBKA K
KOHTPOJIbHOU
pabore
HWroro no pazaeny 10 22 26
Hroro 3a cemectp 34 51 55,3 SK3aMeH
5. MapkupoBka U HpUMEHEHUE
JKEJIe30YTIIEPOJAUCTBIX CIIABOB
51 Knaccudpuxanus,
MapKHpOBKa M TpPHUMEHEHHE
JKEJE30yTIEPOUCTHIX
yriepon [IpopaboTka
CITaBOB
. JICKLIMOHHOTO
CBsI3b MEXIy CTPYKTYpOH U
. Mare-pHaia; KonrponbHas
CBOMCTBaMH CEPBIX YYT'YHOB.
Knacenduxanus MOJrOTOBKA K pabota
’ 10 10 12 71a00paTOPHBIM 3amuTa IK-3.1
MapKHpOBKa M TpPHUMEHEHHE
3aHATHSIM; 7Ta00paTOPHBIX
CephIX UYryHOB. BrusHue
N HOATOTOBKA K pabot
yriiepoga W TpHMeced Ha N
% N KOHTPOJIbHON
cBoiicTBa cTajen. aGoTe
Kaccudwnkanms, p
MapKHpPOBKa W TPHUMEHEHHE
YIJIEPOIHCTHIX CTaNeH.
Wroro no pazaeny 10 10 12
6. dopmupoBaHUe
HEPABHOBECHBIX CTPYKTYP
IMpopaboTka
JIEKIUOHHOTO
MaTe-pHuana; Kontponbnas
6.1 daszoBble mpeBpalIeHUs p ’ b
B JKETIe30-YTIIEPOJUCTHIX TOArOTOBKA K patora
yrep 8 8 11 71a00paTOPHBIM 3amuTa MK-3.1
CIUlaBax MpH HarpeBe u
3aHITHSIM; Ta00paTOPHBIX
OXJTK/ICHHH.
MOJrOTOBKA K pabot
KOHTPOJIbHOM
pabore
Uroro no pazaeny 8 8 11




7. OCHOBBI TEPMHUYECKOM
00paboTKn

ITpopaboTka

JIEKIHOHHOTO
7.1 TloHsATHA 00 OCHOBHBIX

N Mare-pHaa; KonrponbHas
BUJIAX TEepPMHUYECKOH
060a6oTKI MOJITOTOBKA K pabota
p ) 3] 10 8 10 | maboparopHBIM 3amura IK-3.1

Knaccudpukauus, uerp u

3aHATHSIM; 1abopaTopHBIX
pUMEHEHNe BHUJIOB

. MOJTOTOBKA K pabor

TepMHUYECKON 00paboTKH N

KOHTPOJIBHON

pabote

Hroro no paszuerny 10 8 10
8. Knaccudukamus, MapKkupoBka,
CBO¥icTBa " HNpPHMCHCHUE
JITUPOBAHHBIX CTaJIeH

ITpopaboTka

JEKIIUOHHOTO
8.1 KoHCTpyKIIMOHHBIE Mare-pHana;

Py p ’ KontponbHas
cranu. VHCTpyMeHTallbHbIE HOJIrOTOBKA K pabota
cramd u cruaBel. Ctanu u 1ab0PaTOPHBIM U

3|10 | 10 10 patop 3ammra MK-3.1
CILIaBBI c 0co0BIMH HPaKTHYCCKUM
1abopaToOpHBIX
¢busmyecKkuMH u 3aHATHSIM; aGor
XUMUYECKUMHU CBOHCTBAMH HOArOTOBKA K p
KOHTPOJIBHON
pabore
Hroro no pazaeny 10 10 10
9. MapkupoBka, CBOHCTBa U
NPUMEHECHUE CIUIABOB IIBETHBIX
METAJLIOB
ITpopaboTka
JIEKIUOHHOTO
Mmarepuana;
9.1 AmoMuHHA HW  ero MHOATOTOBKA K 3amura
craBbl. Mens U Mmenusle| 3 7 10 10 71a00paTOPHBIM 71a00paTOPHBIX IK-3.1
cruiaBbl. CriaBbl THTaHA. 3aHATHSM; paodoT.
HOATOTOBKA K
KOHTPOJIbHOU
pabore.
HWroro no pazneny 7 10 10
10. Hemeranmmaeckue
MaTepuabl
[IpopaboTka
10.1 IIpupoausie JIEKLIUOHHOTO
HEMeTaTTMIeCKUe Marepuana; KonrponbHas
MaTrepuabl. Kepamuxka. HOATOTOBKA K pabora
Curaisl. Crexno.| 3 6 6 9,3 n1abopaTopHBIM 3ammra TIK-3.1
Tomumepsr. 3aHATHUSM; 71a00paTOPHBIX
Kommo3uuonHble MOJrOTOBKA K pabot
MaTepHabl. KOHTPOJIbHOU
pabore
Hroro no pazaeny 6 |6/2,61 9,3
11. TlopomkoBele MaTepHAbI.
AJIMTHBHBIEC TEXHOJIOTHUH
[IpopaboTka
JIEKLIHOHHOTO
N Marepuana;
111 CaoiicTBa " p ’
NPUMEHEHHE  ITOPOIIKOBBIX Hoarorosxa k KonrponbHas
P p 3 3 2 5 1abopaTopHBIM P MK-3.1
MaTepuaioB W aJIUTHBHBIX paboTta
. 3aHSITHSM;
TEXHOJIOTHH
MIOJrOTOBKA K
KOHTPOJIbHOU
pabote
Hroro no pazaeny 3 2 5
Hroro 3a cemectp 54 54 67,3 9K3aMeH




HTtoro no aucuMIuiMHe

88

105

122,6

OK3aMCH




5 O0pa3oBare/ibHbIE TEXHOJIOTUH

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

B mpomecce mpemnomaBaHust AMCUMIUIMHBL  «MaTepuanoBeieHUE» PUMEHSIOTCS
TpaJULIMOHHAs,, WHTEPAKTUBHAas U HHYOPMAIMOHHO-KOMMYHHKAI[MOHHAs 00pa3oBaTeIbHbIC
TEXHOJIOTUH. [Ipy MCHONBb30BaHUM TPAAMLIMOHHBIX 00pa30BATENbHBIX TEXHOJIOTHH y4deOHBIE
3aHATHS BBINONHSIOTCS B (GopMe HH(DOPMALMOHHBIX JEKUUH U JabopaTopHBIX paboT. OTa
TEXHOJIOTUSI ~ COYETaeTcs €  HUCMOJb30BaHHEM  HMH(OPMAIMOHHO-KOMMYHHUKAIMOHHBIX
00pa30BaTeNbHbIX TEXHOJIIOTUM, KOTJ1a JIEKLIUU IPOBOAATCS B hopMe JIEKIHMIi-BU3yaTH3auil, IpU
peanu3ali  KOTOPBIX  HM3JI0XKEHHWE COACP)KAaHUS  CONPOBOXAACTCS  IpE3CHTAled ¢
JEMOHCTpalKel yueOHbIX MaTepUasIoB, MPEACTABICHHBIX B PA3JIMYHBIX 3HAKOBBIX CHUCTEMaX, B
TOM YHCIIE WIUTIOCTPATUBHBIX, IpaUIeCKHX, ayAHO- ¥ BUACOMATEPHAJIOB.

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

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

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

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

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

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

a) OcHoBHas TUTEpaTYypa:

1. Apackun, A. M. MarepuanoBeaeHue U  TEXHOJOTHUS  METaNTHYECKUX,
HEMETA/UTMYECKUX M KOMIIO3UIIMOHHBIX MaTepuaioB : yueOnuk / A.M. Anackun, A.H.
KpacnoBckuit. — Mocksa : @OPYM : UTHOPA-M, 2019. — 400 c¢. — (Bsiciiee oOpa3oBanue:
bakamaBpmar). - ISBN  978-5-16-104328-8. - Tekcr: oanekrponnbid. -  URL:

https://new.znanium.com/catalog/product/982105  (mata obpamienus: 12.01.2023).

2. MartepuanoBenenue : yued. mocobue s By3o / JI. B. Tapacenko, C. A. [TaxomoBa,
M. B. VuuukoBa, C. A. I'epacumoB ; nox pen. JI. B. Tapacenko. - Mocksa : HUL| Uudpa-M,
2012. - 475 c. - (Beicuiee o6pazoBanue). - ISBN 978-5-16-004868-0. - TekcT : 271€KTPOHHBIN. -
URL: https://new.znanium.com/catalog/product/257400 (marta ob6pamienus: 12.01.2023).

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. —
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228 c.: 70x100 1/32. — Pexum pocryma: http://znanium.com/bookread2.php?book=536942
(mara obparmenus: 12.01.2023).

0) lonoJiHMTE IbLHASA JIUTEpaTypa:

1. MarepuanoBefiecHHe W TEXHOJOTHs MaTepHaioB . yde0. mocobue / mox pen. A.W.
baremmieBa u A.A. CmonbkuHa. — MockBa | MHOPA-M, 2018. — 288 c. — (Bricmiee
obpaszoBanue: bakamaBpumar). - ISBN 978-5-16-102745-5. - Tekcr : snektponHbii. - URL:

https://new.znanium.com/catalog/product/946206 . (nata obparenus: 12.01.2023).

2. MarepuasioBeieHie W TEXHOJIOTHs MarepuaioB B 2 4. Yacte 1. yueOHUK mis
akagemudeckoro OakanaBpuata / I'. I1. ®etucos [u nap.] ; mox penakiueii I'. I1. detncoa. — 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 (mara oopamenus: 12.01.2023).

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

B) MeToanyeckue yKazaHus:

1. MeaBeneBa, C.B. MarepuanoBeaenue: 1a0OpaTOpHBIA MPAKTUKYM [DJIEKTPOHHBII
pecypce]: yaebnoe mocodue / C.B. Mensenesa. — DiektpoH. nan. — Mocksa: MUCHUC, 2016. —
103 c. — Pexum noc-tyma: https://e.lanbook.com/book/117167 (nmara obparenus: 12.01.2023).

2. MarepuanoBezieHre. MeToIbl aHAIM3a CTPYKTYPHl M CBOHCTB METAJIOB M CIUIABOB !
yueoHoe nmocobue / 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 (mara
obpamenus: 12.01.2023).

3. Matepuanosenenue. [Ipaktukym. Ememommna A.H., Monoukosa O.C., Ilerpouenko
E.B. Maruauroropck. U3n. Lleatp ®TBOY MI'TY um. I''11. Hocosa. 2019. 64 c.

r) [Iporpammuoe obecneuenue u UnTepHer-pecypceni:
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9 MaTepuajibHO-TeXHHYeCKOe o0ecreyeHue TUCIUIIHHBI (MO1YJIs1)

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

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

URL: https://scholar.google.ru/
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0 MarepuaibHO-TEXHUYECKOE 00ECTICUeHNE TUCITUTUTHHBI BKITFOYACT:
* YueOHast ayTuTOPHs ISl TPOBEICHUS 3aHATHH JICKIIMOHHOTO THITA OCHAIIICHA:

- TEXHHUYECKUMH CpEACTBaMHU OOyUYECHHsI, CIYXAIlUMH IS MPEACTaBICHHsS ydeOHON
uHpOpMaUK OOJIBIION ayJAUTOPUHU: MYJIBTUMEIUHHBIMU CpEICTBA XPAHCHUS, Iepenadyd u
npeCcTaBiIeHUs y9eOHOH nH(pOopMaInu;

- CIIeMAIM3UPOBAHHON MEOEIIBIO.

* YueOHbIe ayAUTOPUH JJIs TPOBEACHUS Ta00paTOPHBIX 3aHATHI:

- «Jlaboparopusi Metayuiorpaguu» OCHAIIEHA J1a0OPAaTOPHBIM O00OPYIOBAHHEM:
merauiorpaduyeckne  Mukpockonsl  Heopor, METAM  32M,  uHBepTUpOBaHHBII
Mmetauryprudeckuii Mukpockon Meiji Techno IM7200; koMmIblOTEpHBIE CHCTEMBI aHaIHM3a
n3obpaxennii SIAMS-600 wu Thixomet; nuHus npodomonrotoBku dupmer  Buehler
(Bxumrouaromas abpasuBHBIN oTpe3Hoi cranHok DELTA ABRA SIMET, aBromatuyeckuii
3anpeccoBouHblii craHok Simplimet 1000, nmmdosanbao-nonupoBanbpayo Mammmay PHOENIX
4000, muHeiHbIN Tpelu3noHHbINH oTpe3Hoi cranok IZOMET 4000).

- «PeHTreHoBCcKas JabopaTopus» OCHAICHAa J1a0OpaTOPHBIM  00OPYIOBAHUEM:
pentreHoBckue ycranosku "/[POH-2", "JIPOH-3M".

- «JlabGoparopust  2MEKTPOHHONM  MMKPOCKOIMH»  OCHAIleHa J1abopaTOPHBIM
o0opymoBaHuEM: dSJEKTpOHHbIE MHUKpockombl YMBI120KA, pacTtpoBblii  31IE€KTPOHHBIN
mukpockorn JEOL JSM 6490-LV.

- «Jlaboparopusi ~ MEXaHWUYECKUX  HCIBITAHHI»  OCHAIlEHAa  JIaOOPATOPHBIM
00OpyIOBaHMEM: MAalIMHBl YHHMBEPCAJIbHBIC HCIBITATEIIbHBIE Ha pPacTsHKCHHE, CXKaTHe,
ckpyuuBanue. [IpuOopsl Ui M3MepeHUs TBEpAOCTH O MeToiaMm bpunemis u Poksemia.
MuxkpoTBepomep.

- CIIeIUAIM3UPOBAHHON MEOECIIBIO.

* YueOHas ayIuTOPHsI JAJIs TPOBEACHUS MIPAKTHUYECKUX 3aHATUH OCHAIICHA!

- TEXHUYECKUMH CpPEACTBaMU OOYUYCHWMsI, CIYXAIIUMH JJIsi MPEICTaBICHUs ydeOHOM
uH(pOpMaUK OOJBIION ayTUTOPUHU: MYIBTUMEIMUHBIMU CpPEICTBA XPaHCHHS, IMepeaadud |
npecTaBieHus yueOHol ndopmanmu;

- CHIeaIM3UPOBAHHON MeOebIo.

* YueOHas ayIuTOpHs AJIsl BHIIOTHEHUS! KYPCOBBIX IPOEKTOB (padoT) OCHAIIeHA:

- KOMIIbIOTEpHOW TexHuKoW ¢ maketom MS Office, ¢ moakmoyeHneM K ceTH
«lHTepHET» M C JOCTYNOM B DJJEKTPOHHYI HH(POPMAIIMOHHO-00pa30BaTENbHYIO Cpery
VHUBEPCUTETA,;

- CIIeLUAIN3UPOBAHHON MEOETIBIO.

* YyeOHast ayAuTOpHsl IS TPYIIIOBBIX U WHIUBUAYATBHBIX KOHCYJIBTAI[UH, TEKYIIETO
KOHTPOJISI ¥ TPOMEXKYTOUHOM aTTECTalluK OCHAIIICHA!

- KOMIIBIOTEpHOW TexHuKoW ¢ maketom MS Office, ¢ moxakmoyeHneM K ceTd
«IHTepHET» M C JOCTYNOM B DJJEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTEIbHYIO Cpery
YHUBEPCHTETA,

- CIIeUUAIN3UPOBAHHON MEOETIBIO.

* [TomemeHme 715t CaMOCTOSATENBHOM pabOTHI OCHAIIICHO:

- KOMIBbIOTepHOW TexHuKoi ¢ maketom MS Office, ¢ moakmoyeHHeM K ceTu
«lHTEpHET» W C JOCTYIIOM B JJIEKTPOHHYIO HWH(OPMAIIMOHHO-00pA30BATEIbHYIO CpEeIy
YHUBEPCUTETA;

- CHIeMaIM3UPOBAHHON MeOeIbIo.

* Ilomemenue s XpaHeHHS W TPODUIAKTUYECKOTO OOCITYXHBAHHS y4eOHOTO
000pyI0BaHUS OCHAIIICHO:

- CIOeUUaIM3UPOBAHHOW  MeOenblo:  CTellakKaMu il XpaHeHus  y4eOHOro
000pyI0BaHNS;

-MHCTPYMEHTaMHU JIJIsl pEMOHTa y4eOHOTo 000pyA0BaHUS;

- mkadamu I XpaHeHUs yaeOHO-METOAMYECKON TOKYMEHTAIIUN U MaTEPUAIOB



Ipuioxenne 1

6 YueOHO-MeTOoaHUYeCKOe o0ecedeHrne caMoCTOATEIbHOI padoThl 00yYaAO M XCS
[To nuctumuinae «MaTepuanoBeieHue» MPeAyCMOTPEHa ayAUTOPHASI U BHEAyIUTOpHAs
caMmocCTosTeNbHAs paboTa 00ydJaroIIMXCs.

6.1 AyautopHasi caMoCTOsITe/IbHAsi paboTa CTYJICHTOB IPEIIO0JaraeT BbIIOJIHEHHE
KOHTPOJIbHBIX PaboT.

[Tepedersr BOMPOCOB IS MOJATOTOBKHM K KOHTPOJIbHBIM ayIMTOPHBIM pab0TaM 10 TeMaM
JUCIIUILINHEI

Tema 1. CTpoeHue u cBolcTBAa MaTepuaaoB. MeToabl MCCIe10BAHUS

Uto u3yvaer marepuagoBeieHue?

[IpuBeauTe npuMepsbl BIUSHUS CTPYKTYPhI HA CBOIICTBA MaTepHalla.
Ha3oBuTte BuAbl CBOMCTB MATEpUAJIOB.

Kakue cBolicTBa Ha3piBaroT pusnueckumu? [IpuBeaure npuMepsl CBOMCTB.

o E

Kaxkue cBoiicTBa Ha3bpIBatoT Mexanndeckumu? HazoBruTe OCHOBHBIE MEXaHUYECKUE

CBOMCTBA.

6. Kaxkue cBoiicTBa Ha3bIBAIOT XUMHYESCKUMH? UTO TaKOE XMMHUYECKAst aKTUBHOCTH H
XUMUYECKask CTOMKOCTh?

7. Kaxwue cBoiicTBa Ha3bIBaIOT TeXxHONOrHUecKkuMu? [lepeuncnure u3BeCTHHIE BaM.

8. Uro xapakTepu3yloT JuTeiHble cBolicTBa? Ha30BUTE OCHOBHBIC U3 HUX.

9. Kakue cBoiicTBa XapaKTepU3YIOT MOHATHUSA: 00pabaThIBAEMOCTh JAaBIICHUEM,
00pabaThIBaEMOCTh pe3aHUEM, CBAPUBAEMOCTh?

10. Ha3oBHTE OCHOBHBIE TPyl MATEPUAIIOB U JAWTE UM KPATKYIO XapaKTePUCTHKY

11. Ha xakue ky1acchl ¥ IO KaKUM IpU3HAKaM JIEIST METasuIbl?

12. Kakne MeTauTsl Ha3bIBAIOT YEPHBIE METAILIBI?

13. Kakue mMeTamibl OTHOCST K IIBETHBIM? Ha30BUTE OCHOBHBIE TPYIIIBI IBETHBIX METAJLIOB.

14. B yem npeuMyIecTBa YepHBIX METAIIOB?

15. KakoBbI JOCTOMHCTBA [IBETHBIX METAIJIOB?

16. KakoBbI JOCTOMHCTBA HEMETAITHYECKHX MaTepuaioB? [ e ux npumeHstoT?

17. Kakue matepuansl Ha3pIBaloT mactmaccamu? Kak onu noapaznenstores?

18. Yrto Takoe KOMITO3UTHBIE MaTepraibl? KakoBbI HX TpenMyIecTBa’?

19. Jlyist yero HEOOXOAMMO UCCIIEAOBATh CTPYKTYPY MaTepraioB?

20. Kak mozpasensiercst CTpyKTypa B 3aBUCHIMOCTH OT pa3Mepa ee dJIEMEHTOB?

21. Yro Ha3BIBAIOT TOHKOM cTpykTypoi? Kak oHa uzyuaercs?

22. Uto Ha3bIBaIOT MUKPOCTPYKTYpoii? Kak oHa usydaercsa? [laiiTe xapakTepucTHKY
MHUKPOCKOIIMYECKOMY METOLY UCCIIEI0OBAaHUS METAJLIOB.

23. Yrto Ha3bpIBalOT MaKpoCTpyKTypoil? Kak ona usyuaercsa? Oxapakrepusyiite
MaKpOCKOIUYECKHE METO/Ibl aHAJIM3a METAJLJIOB.

24. JlaiiTe XapaKTEPUCTUKY JIEKTPOHHO-MUKPOCKOTTMYECKIM METOIaM MCCIICTOBAHMS
METAaJIJIOB.

25. JlaiiTe XapaKTepUCTUKY TUPPAKINOHHBIM METOAAM UCCIIETOBAHHS METAJLIOB.

26. UeM OTJIMYAIOTCS KPUCTAJUTHYSCKHE TeJIa OT aMOP(HBIX Te?

27. Kakue matepHaibl Ha3bIBalOT KPUCTAIITMUECKUMU?

28. Kakue maTtepuaibl Ha3bIBalOT aMOP(PHBIMH?



29.

30.
31.

32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45,
46.
47.

48.
49.
50.

Yem 00bsACHSAETCS 3aKOHOMEPHOE YIOPSA0YEHHOE PACIIONOKEHHE aTOMOB B
KPUCTAIJIMYECKON peleTKe?

Kaxkue Tumsl cBsi3U CyIIECTBYIOT?

HazoBuTte 0CHOBHBIE CBOMCTBA METAIUIOB. UeM OOBSACHSIOTCS 0COOBIE CBOMCTBA
METaJIJIOB?

UTo Ha3bIBAIOT KPUCTAIUNIMYECKON PEIIECTKOM?

Uto Ha3bIBAIOT NaJIbHUM MOPSJIKOM B MaTepuaie?

Yro Takoe snemeHTapHas siueiika? KakuMu nmapameTpamMu OHa OIUCHIBAETCS?
Kakwue TuIibl KpucTamindecKuX pemeTok BaM u3BecTHbI? OxapakTepusyiTe ux.
UTo Ha3BIBAIOT KOOPAMHALIMOHHBIM YHCIIOM?

[Touemy KpUCTATUTMYECKUE PEIIETKH METAIIOB HA3bIBAIOT MJIOTHOYIAKOBAHHBIMU?
B uem cymuocTs nomumopduzma? Uro Takoe nmonmumopdHoe npeBpaiieHue?
Uro Takoe annzorponus? KakoBa npuunHa aHU30Tponuu?

[ToueMy MOHOKpPHCTAJLIBI SIBISIOTCSI aHU30TPOIHBIMHU MaTepHaiaMu?

[ToueMy MONMMKPUCTATIINYECKUE MATEPHAIIBI SIBISIFOTCS] KBAa3UM30TPOITHBIMHU?
[Touemy amopdHbIE Tena SABIASIOTCS UCTUHHO U30TPOITHBIMU?

Uto Ha3pIBalOT Ne(heKTaMu KPUCTAIIIMYECKOTO CTPOCHHUS?

Kak kmaccuumupyroT HeCOBEPIICHCTBA KPUCTAUIMISCKOTO CTPOCHUS?
Oxapaktepu3yiTe ToueqHbIe 1e(PEeKThl KPUCTATHUSCKOTO CTPOCHHSI.

Kakyro posib urparoT Toueunsie AeeKThl B KPUCTATUTMYECKUX MaTepuaax?
Kaxkue HecoBepIiieHCTBa KPUCTAUNIMUECKOTO CTPOCHUS HA3bIBAIOT JINHEUHBIMU U TTOYEMY?
Kaxkue ObIBaroT nuciokanuu?

KakoBa posnb qucnokaruii B Kpucrasiax?

Uto Ha3bIBAIOT TPAHUIIAMHU 3€pPEH, TPAHUIIAMU Cy03epeH?

Kakyto ponb Urparot rpaHuIlbl 3epeH B KpucTasiax?

Tema 2. Kpucramimsanus pacnjiaBoB

1.

© o N o

OOBsACHUTE NPUHIUIHATIBHOE OTINYNE KPUBBIX OXJIAXIEHUS MPH 3aTBEPIeBAaHUU
KPUCTAIIMYECKUX ¥ aMOP(HBIX MaTEPHAIIOB.

KakoB ¢usudeckuii cMpici Temiieparypsl To?

[Touemy 115t HayaNa KPUCTAIIU3ALUU HEOOXOMMO NEPEOXIIaXKIEHUE )KUJIKOrO MeTallia
HUKE TeMIIepaTypbl paBHOBECUS ?

Kakoli mporecc Ha3pIBatOT NepeoxnakaeHueM? YTo Ha3bIBAIOT CTENEHBIO
NepEeoXJIaXAeHNA?

KakoB MexaHu3M KpUCTAILIIU3ALNU?

Kak nporcxoauT pocT KpUCTaioB?

UemM 3aBepuiaeTcs Npouecc Kpucraaan3anuu?

Kak BiusieT ckopocTh OXJIaX/I€HUS TPU KPUCTAUTU3ALMU Ha CTENIEHb epeoXIax1eHus?
Kakumu gakxropamu omnpenensieTcss BO3MOXKHas CTEIIEHb NEPEOXIIakAeHUS )KUIKOTO
MeTaJljla HUKe TeMIIepaTyphl KpUCTAIIIU3aluu?

. Kax Mo>xHO mTosTyduTh amopHBIi MeTan?
11.
12.

UYTO MOXKET MOCITYKHUTh 3apOJIbIIIEM ITPH HECAMOTPON3BOIBHON KPUCTAIUTH3AIIH?
[Touemy mpu O4eHb MaJIOW U OYCHH OOJIBIIION CTETICHH MIEPEOXIIAKACHUS KPUCTATUTH3AIS
nojasisiercs’?



13. Yto Ha3zwiBaroT obsnactsamu OmxHETo nopsiaka? Kakyro poik OHH UTParOT TIPH
KpUCTAJLIIN3ALUH?

14. Kak npoucxoaut roMoreHHoe 3apoxieHue? YTo MOKET CIyKUThb 3apOJIbIILIEM Py
CaMOIIPOU3BOJIBHOM KpUCTaIn3auun?

15. Kaxoii 3apoabIi Ha3bIBalOT KpuTHueckuM? Kak MeHsieTcs ero pasmep ¢ yBeJIMYeHUEM
CTETIEHU MePEeOXIIaKICHUA?

16. Ha3oBuTe nmapamerpbl KpUCTAILIM3ALHH.

17. Kak BausieT cTeneHb NepeoxaxIeHHUs Ha YUCIIO LIEHTPOB KPUCTAJUIN3ALUH U JTUHEHHYIO
CKOpPOCTb POCTa 3apObIIIEH.

18. Yem xapakrepusyercs rereporennoe 3apoxaenue? [Touemy ono sHepreTnyecku d6omee
BBIT'OJIHO, YeM T'OMOT'CHHOE?

19. Kakyro poib HTpatoT IPUMECH MTPHU KPUCTATITU3AINH?

20. Yro Ha3bIBaOT MOIUGHUIIMPOBAHNEM NIPH KPUCTATUTU3ALIUH?

21. Kakue Mepbl MOKHO IIPEUIOKUTH JIJIsl TOTO, YTOOBI 00ECIIEUYUTh MOJIyYCHHE MEJIKOTO
3epHa IPU KpUCTAIIU3aun?

22. Kakoit kpucTajul Ha3bIBatoT JeHIpuTHBIM? [loueMy mpu 3aTBep/ieBaHUM MeTaslIa
KpPHUCTaJJIbl PACTYT B BUJIE A€HAPUTOB?

23. Kakne KpucTaluTM4ecKue 30HbI MOTYT (POPMHUPOBATHCS B CIIUTKE?

24. Tlouemy Ha TOBEPXHOCTHU CIUTKA 00pa3yeTcsi 30Ha MEITKUX PAaBHOOCHBIX KPUCTAIIIIOB?

25. UTo Ha3bIBAIOT CTOIOYATHIMU KPUCTAIIAMHE?

26. 3aueM MPOBOJAT OIEPALUIO IOJCTYKUBAHUS TPH MOJTyYSHHH OTIUBOK?

27. Ilouemy matepuan Gpopmbl (M37T0KHUIIBI) BIUSET HA BEIUYUHY 3€pHA
3aKpHUCTAJUIN30BaBILErocs Meraya?

28. Yto Ha3bIBaloOT ycaakoi? UTo Ha3bIBalOT ycaouHoi pakoBuHoM? [louemy oHa
obpa3yerca?

Tema 3. Mexanu4eckue cBoiicTBa u AepopManus MATEPHAJIOB
1. Yro Ha3piBatoT npouHocThIO? Kak onpenenstorcs NpOYHOCTHBIE XapaKTEPUCTUKU
MaTepuana?

N

[aiite onpeneneHre OCHOBHBIM ITPOYHOCTHBIM XapaKTEPUCTUKAM.

w

Urto Ha3bIBaIOT MIACTUYHOCTHIO? Kak onpenenstoTes miacTUuecKue XapakKTepUCTUKU
MaTepuana?

JlaiiTe onpeneneHne OCHOBHBIM IIJIACTUYECKUM XapAKTEPUCTUKAM.

Kakwue cBolicTBa XapakTepu3yeT TBEpAOCTH?

HasoBute meTonb! onpeneneHus TBEpAOCTH.

YeM oTIMYAOTCS XPYIIKOE U BSI3KOE pa3pylIeHUs?

Ha3oBute u oxapakTepu3ynTe BUABI H3IOMOB.

© o N gk

Yro Takoe quHaMuyeckue uenbliTanna? Kakne xapakTepuCTUKH ONIPENEISIOTCS IPH
JTUHAMHYECKUX UCTIBITAHUSX?

10. 3ageM IPOBOIAT YCTATOCTHBIC UCIIBITAHUS?

11. B yem paznuyne MexAy ynpyrou u miaactuyeckoil nedpopmanuein?

12. Yo Ha3bIBAIOT TUIOCKOCTSAMH CKOJIbXKEHHsI? UTO Takoe TiIaBHbIE MIIOCKOCTH CKOJIbKEHUA?
13. KakoB MexaHM3M IJIaCTUYECKOM Jedopmanuun?

14. B uem pa3znuunie MEeXAy CKOJIbKEHUEM U IBOMHUKOBAHUEM IIPU IIACTUYECKON
nedopmarun?



15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

25.
26.
217.
28.
29.
30.

KakoBa npuunHa MEXaHHM4ECKOTr0 HaKJena?

Kak mioTHOCTh AuCIOKalMi BAUSET Ha IPOYHOCTHBIE CBOMCTBA?

Kak MeHstoTCs CBOMCTBA MeTasia MPU XOJIOTHON TIacTHYecKon aedopmariu?

Kak n3MeHsieTcs CTpoeHre MeTaia MpH IIacTHIecKoi qedopmanuu?

Uro Takoe TekcTypa aeopmaruu?

Uto Ha3bpIBAIOT BO3BPATOM MPHU HArpeBe X0I0AHOAe(OPMUPOBAHHOTO MeTasia?

Yto Ha3bpIBAIOT MOJIUTOHU3AIMEH IPU HArpeBe X0JI01HOAe(POPMUPOBAHHOTO MeTaa?
Yo Takoe 3apoAbIlIN PEKPUCTAILIA3ALUH?

Yro Takoe TeMIiepaTypa peKpucTaiIiu3anun’?

Kakue u3mMeHeHusI CTpYKTYpPbI, HA0II0AaeMOMN B ONITUYECKUNA MUKPOCKOII, TIPOUCXOJIST
IIPY IEPBUYHOMN PEKPUCTAIIIN3ALUU?

KakoBa Temneparypa pekpucTauIi3alyi YUCTHIX METAIIOB?

B uem pazHuna Mexay nepBUYHON U BTOPUYHON peKpUCTaIN3alnun?

B yem oTinuue cobupartenbHON U BTOPUYHON peKPUCTAIIIH3AIUHN?

Kak mensitoTcst cBoicTBa X0J101HO1e(hOPMUPOBAHHOTO METAJLIa IPH PEKPUCTAIITH3ALUU?
KakoBa ponp peKpucTaiin3aliiOHHOTO OTXKUra?

B 4yem paznuune Mexay XOIOAHON U ropsyeil miactTuueckoi nedpopmanusmu?

Tema 4. ®a3oBble U CTPYKTYPHbIE IPEeBPALLleHUS B IBYXKOMIIOHEHTHBIX
MeTaLNIHYeCKUX cucTtemax. JKese3oyriiepoaucroie CIIaBbl
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10.

11.
12.
13.
14.
15.
16.
17.

18.
19.
20.
21.

Yro Takoe KOMIIOHEHT, ¢a3a, CIiaB, CHCTEMa CILUIaBOB?

Cdopmynupyiite npaBuio ['n66ca. [IpuBenure mpuMepsl €ro NCIOIb30BAHUS.

[aiiTe onpeneneHne NOHIATHIO AuarpaMma coctostHust. Kakoe cocrosinue oHa otpaxaer?
Tunsl (a3 B METANTHYECKUX CUCTEMAX.

ChopmynupyiiTe mpaBuiio peryara (0Tpe3koB). st 4uero oHO UCTIONb3yeTcs?
CxeMaTuuHO M300pa3uTh OCHOBHBIE (ha30BbIC JUATPAMMBI JBOMHBIX CUCTEM U JaTh UX
XapaKTEePUCTHUKY.

Hatp xapakTepucTuKy (a3 u 6e3BapuaHTHBIX MPEBPALEHUN CUCTEMBI.

CxeMaTH4HO U300pa3UTh KPUBYIO OXJIAXKICHHUS JTFOO0TO CIUIaBa CUCTEMBI.

CxeMaTH4HO U300pa3UTh CTPYKTYPY JIFOOOTO CIJIaBa CUCTEMBI IPU KOMHATHOM
TeMIlepaType.

Paccunrtath OTHOCUTENBHOE KOJTUYECTBO CTPYKTYPHBIX COCTABIISIIONINX B CIJIABE U
CXEMaTUYHO M300pa3UuTh €ro CTPYKTYpy NPU KOMHATHOM TeMIiepaType.

JlaifTe xapaKTepuCTHUKy KOMIIOHEHTOB cuctemsl Fe-C.

Jaiite xapakTepucTky eppura.

JlaliTe XapaKTEPUCTUKY ayCTCHUTA.

Yro takoe rpaput?

Yrto Takoe HeMeHTUT?

Kakoe nmpeBpamienne npoucxoaut Ha muaun ES, GS, CD, ECF, PSK, HIB, PQ, AB, BC?
HazoBuTte nuHuI0, 10 KOTOPOH BBIAEHSAETCS MEPBUYHbBINA LIEMEHTUT, BTOPUYHBIN LIEMEHTHT,
TPETUYHBINA IEMEHTHUT, (DEPPUT U3 ayCTEHHUTA.

HazoBuTe IMHUIO MEPUTEKTHYECKOT 0, 3BTEKTUUECKOT0, SBTEKTOUTHOTO MPEBPALLECHHI.
HazoBute nmuann moaumMopHBIX TpEeBpaIICHUN.

Ha3oBuTe KpuTHYECKNE TOUYKHU CTAIIH.

Kaxoit ¢hepput Ha3bIBaIOT MEPECHIICHHBIM U TTOUeMY?



22.

23.
24.

25.
26.
217.
28.
29.
30.

31.
32.

33.
34.

35.

36.

OOBsicHUTE CTPYKTYPY TEXHUUECKOTO KeJe3a, JOIBTEKTOUIHOM, SBTCKTOUTHOM,
3a9BTEKTOMIHOM CTaJIU.

Onwumute oOpasoBanue nenedypura. Kakoi nene0ypuT Ha3bIBaIOT MPEBpPAIEHHBIM?
OOBscHUTE CTPYKTYPY O€JI0TO T0IBTEKTUUECKOT0, IBTEKTHUECKOTO, 3a3BTEKTHYECKOTO
YYI'YHOB.

[Touemy Oenblii YyTyH HE UCTIOIB3YIOT KaK KOHCTPYKIIMOHHBIN MaTepua?

Onunmmre oOpa3zoBaHUe ayCTEHUTO-TPAPUTOBON KOJIOHUH B CEPBIX UyT'yHaX.

Kakwue crinaBel UMEIOT CTPYKTYPY, COCTOALTYIO U3 depputa u nepnurta? Kakue
Pa3HOBHUIHOCTH TaKUX CTPYKTYp BbI 3HaeTe?

Kakue crinaBel HIMEIOT CTPYKTYPY, COCTOSLIYIO U3 nepiauTa? Pa3HOBUIHOCTH IIEpIIUTa.
B kakux craBax B CTPYKType HAaOIIOIaeTC BTOPUYHBINA IEMEHTUT?

Kakue criaBel UMEIOT CTPYKTYPY, cocTosiyto u3 pepputa u nementuta? Kakue
Pa3HOBUHOCTU TaKUX CTPYKTYpP BbI 3HaeTe?

Kaxkue cTpyKTyphl Ha3bIBalOT BUIMAHIITETTOBBIMU ?

Kakwue crimaBel UMEIOT CTPYKTYPY, COCTOSAITYIO U3 Gepputa u rpadura? PasHoBUIHOCTH
TaKuX CTPYKTyp?

Kakas ¢opma rpaduta B MeHbIIIEH cTelieHn ocIabiseT MEeTaJUIMYECKYI0 OCHOBY UyryHa?
Kakue criiaBel UMEIOT CTPYKTYPY, COCTOSLIYIO U3 epiauTa u rpadurta? PazHOBUAHOCTH
TaKUX CTPYKTYp?

Kakoii criiaB Ha3bIBalOT CEphIM YYT'YHOM Ha (heppuTo-niepauTHOM ocHOBe? Kak B Hem
IPOMCXOJUT SBTEKTOUAHOE MpeBpalieHme?

YKakuTe CTpyKTYpHBIN IPU3HAK CTallK, 0€JI0ro YyryHa, Ceporo 4yyryHa.

Tema 5. Knaccudukanusi, MApKHPOBKA M IPUMEHEHHE KeI1e30yTVIePOIUCThIX CIIABOB.

o krwdpE

ITo kakuM pHU3HAKAM KJIacCU(UIUPYIOT CEpble YYT'YHBI.

MapkupoBKa U IpUMEHEHHUE Ceporo (JUTEHHOro) YyryHa.

MapkupoBKa ¥ IPUMEHEHNE BBICOKOIIPOYHOIO YyT'yHa.

MapkupoBKa U IPUMEHEHNE KOBKOT'O YyT'yHa.

Kakoii yyryH Ha3pIBatoT aHTUPpUKIIMOHHBIM? KakoBsl ero cBoiicta?

Kaxoit uyryn Ha3zsiBatoT otOeneHHbIM? KakoBbl ycioBHsi ()OpMHUPOBAHUS €TO

CTPYKTYpHbI?

Binsiaue yriiepoaa v MOCTOSTHHBIX TPUMECEH Ha CBOMCTBA CTaJIH.

ITo kakMM pU3HAKAM KJIacCU(UIUPYIOT CTAIU?

MapkupoBKa U IPUMEHEHHUE YTIEPOIUCTON CTalIu OOBIKHOBEHHOI'O KauecTBa.
. MapkupoBKa 1 IpPUMEHEHNE KaYECTBEHHON KOHCTPYKIIMOHHOHN YIIIEpOJUCTON CTaJIN.
. MapkupoBKa 1 IpUMEHEHNE UHCTPYMEHTAJIbHOU YIJIIEpOAUCTON CTANIH.
. MapkupoBKa 1 mpUMeHeHue CTanu A5l GaCOHHOTO JINTHS.
. MapkupoBKa ¥ IpUMEHEHHE aBTOMATHON CTaJIH.

14. Pacumudpyiite u gaiite XapakTepUCTUKY cIuiaBy cieayromux Mapok: Ct Ok, Ct 3cn, Cr

Smc, 10k, 35, 55, 80, 2571, A12, A20, V7A, V12, CU 10, CU25, CU 30, BU40, BY
60, K4 35-12, KU 60-3.

Tema 6. ®opMUpPOBaHME HEPABHOBECHBIX CTPYKTYP

1.

Kak npoucxoaut npeBpalieHust epiauTa B ayCTEHUT?



ok~ wn
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10.
11.
12.

13.

Uro Takoe (azoBast mepeKpucTaIA3aIus?

Urto Takoe HacneACTBEHHOE 3epHO? [lelicTBUTENbHOE 3€pHO?

Kak Bimsier pocT 3epHa Ha CBOWMCTBA CcTaH?

Uro coboif mpeacTaBiseT quarpaMmmMma H30TepMUIECKOTO paciajia mepeoxXIiaxJIeHHOTO
aycrenuTa? Kakyro 3aBUCUMOCTb OHA MTOKa3bIBACT?

Kaxko#t aycTeHUT Ha3bpIBaIOT MEPEOXIIAKICHHBIM?

Kak mensiercs ycTOMYMBOCTh MEPEOXIIAKACHHOTO AyCTEHUTA MIPH MOHMKEHUU
TEeMIIepaTyphl NpeBpalieHus?

OT yero 3aBUCUT XapakTep CTPYKTYPHI IPU U30TEPMUUYECKOM MPEBpaIllEeHUN
MEPEOXJIAXKACHHOTO ayCTEeHUTA?

HazoBute TemmnepaTypHbie 001aCTH MPEBPAIIEHUS TIEPEOXIIAKISHHOTO ayCTCHUTA.
[Tpu xkakom mpeBpaieHuu ectb u quddy3us xenesa, u nuddysus yriaepoma?

[Tpu KakoM mpeBpaIIeHny MOAaBIeHA TOIBKO T Py3us sxene3a?

[Tpu xakom npeBpaiieHuu nojaasieHa quddysus xenesa u yriepona? Kakoe
MpeBpalieHui spiusgercs 6e3auddy3noOHHbIM?

KakoB MexaHU3M NEPIUTHOTO MPEBPALICHUS?

14. Yro npencrasnsger co0oi npoaykThl ¢ Gy3HOHHOTO IPEBpAIICHUs ayCTEeHUTA B

15.

16.
17.

18.
19.
20.
21.
22.
23.

yraepoaucToil cranu? YTo Takoe MEKIUIACTUHOYHOE pacCTOsHUE?

Yro 00miero UMEIOT CTPYKTYPHI EPIIUT, COPOUT U TPOOCTHT? UTO UX OTIMYAET APYT OT
apyra?

KakoB MexaHu3M 1 0COOEHHOCTH MapTEHCUTHOTO MIPEBPAILICHUS?

Yro npencrasiseT co0oi mpoaykTsl 6311 y3nOHHOrO pEeBpaIleHHs ayCTEHUTA B
yIIepoaucToi cranu?

Yro npencTapiseT co00il MApTEHCHUT B yIIIEpOAUCTON cTann?

UYTo Ha3bIBalOT KPUTUUYECKON CKOPOCTBHIO 3aKaJIKHU?

Kak coneprxanue yriepoja BIHSET Ha CBOWCTBA CTAJIM IIPH 3aKaJIKE HA MAPTEHCUT?
Kaxkoit aycTeHUT Ha3bIBaIOT OCTATOYHBIM?

Kaxkoe u3 npeBpaiiieHuil Ha3bIBalOT IPOMEKYTOUHBIM?

KakoB MexaHu3M OeMHUTHOTO NpeBpaleHus?

24. Kakuie CTpyKTypbl 00pa3yroTcs pu OSHHUTHOM INpeBpamieHun? YeM oHU pa3inyaroTcs?

25.
26.
27.

KaxoBrbl nx cBoiicTBa?

Kak nerupyroniue 31eMeHTHI BIUSAIOT HA YCTOMYUBOCTD MEPEOXJIAXKIEHHOTO ayCTeHUTA?
Uro co6oii mpencTaBiIsIOT TePMOKHHETHUECKHUE JHArPaMMBbl.

Kak M0>HO KCTIOIB30BaTh JUArpaMMbl pacraia nepeoxaaxaeHHOro ayCTeHuTa?

Tema 7. OcHOBBI TepMHUYecKOH 00padOTKH
1.
2.
3.

JlaTh XapaKTEePUCTHKY KPUTHIECKUX TOYEK CTaIH.

JaTte onpeneneHue NOHATHS TEpMHUYEcKass 00paboTka. YKa3aTh €€ poJlb.

Pacckazatp 0 knmaccudukanuy u Bujax tTepMuueckor 0opadotku. [IpuBectu oburyro
XapaKTEPUCTUKY TEXHOJOTUUYECKUX MPOIIECCOB TEPMUUECKON 0OpaOOTKHU CTAIIH.
OOBSICHUTD, IO KAKOMY TMPU3HAKY OTXKUT mofpasnensercs Ha orxkur [ u Il poxa.

Hatp knaccudukanuio BuaoB oTxura [ poga. OObsICHUTS 11€71h, HA3HAYCHUE U PEKUMBI
KaXXJIOTO BU/IA.

Hatp knaccugukanuio BunoB oTxura Il poga. OOBsSCHUTH 11e7b, HA3HAYCHUE U PEKUMBI
Ka)XJI0OTO BU/JIA.



7. Jlatp ompenenieHne TepMUUYECKON 00pabOTKH, Ha3bIBaeMo# 3akanka. OOBSICHUTH BEIOOD
TEMIIEPATyphl HArpeBa MoJ 3aKalIKy JUIsl pa3HbIX TPYII CTaJICH.

8. OOBsACHUTDH, KaK BEIOMPACTCS OXJIKIAIONIAS Cpeia IPU OCYLIECTBICHUN 3aKaJIKH.

9. Matp omperneneHue KpUTHUECKOM CKOPOCTHU 3aKaJIKH, 3aKaJTMBAEMOCTH U
MIPOKAITUBAEMOCTH.

10. IIpuBecTH XapaKTEPUCTHKY BBICOKOTEMIIEPATYPHOI M HU3KOTEMIIEpaTypHOR
TEPMOMEXaHHYECKON 00pabOTKH. YKa3aTh MPEUMYIIECTBA U HEIOCTATKU KaXKJOTO BUIA U
00J1aCTH IPUMEHEHHUS.

11. JlaTh 001IyI0 XapaKTepUCTUKY ITPOLIECCOB XUMUKO-TEPMUYECKON 00pabOTKU:
[EMEHTAINH, a30TUPOBAHUS M HUTPOLIEMEHTAIUH.

12. OOBSICHUTH Ha3HAYEHUS U CYIIHOCTH MU PY3MOHHOTO HACKHIIIICHUSI.

Tema 8 Knaccupukanus, MApKUPOBKA, CBOMCTBA M PUMEHEHHUE JIeTHPOBAHHBIX CTaJIel
1. Jlate onmpeneneHre MOHATUAM JIETUPOBAHHAS CTAJlb, JICTUPYIOIINI 2JIEMEHT.
2. Knaccudukanus 1erupoBaHHBIX CTaJIeH IO XUMUYECKOMY COCTAaBY, I10
Ha3HAYEHMIO, 110 KA4ECTBY.
3. Kak pacnpeznenstorcs Jerupyromue 31eMeHThI B CTaNIAX ?

e

Kak nerupyromue 31eMeHThI BIUAIOT Ha OJMMOPU3M xene3a?

5. Kak nerupytomue 31€MeHThI BIUSAIOT HA YCTOWYMBOCTD MEPEOXIIAKICHHOTO
ayCTEHUTA.

6. Kunaccudukanus rerupoBaHHBIX CTaJIEH 10 CTPYKTYpPE B PABHOBECHOM COCTOSIHUU
(OTOXOKEHHOM COCTOSTHUM).

7. Knaccudukanus JerupoBaHHbIX CTajlel 10 CTPYKTYpE B HEPAaBHOBECHOM
COCTOSTHUU (HOPMAaJIM30BaHHOM COCTOSTHUM).

8. Kak B MapKHpoOBKe JIESTUPOBAaHHBIX CTalIell yKa3bIBaeTCs: COAEPIKaHUE YIIepoa,
BUJI JIETUPYIOLIETO JIEMEHTa U €r0 COIep)KaHue, KaueCTBO. Y METh paciiupoBaTh
MapKy CTaJIH, yKa3aB: COEP>KaHUE YIIIEpO1a; BUJ JIETUPYIOIIETO 3JIEMEHTA U €70
coJiepKaHue; KIacCU(pUKAIHMIO 110 KaueCTBY; Ha3HaYeHHE, 00JIacTh IPUMEHEHUS,
IIPUMEPHBIE CBOMCTBA.

9. B 4em 0co0OEHHOCTH MUKPOJIETUPOBAHHSI CTAIIH.

10. ITpuHIMIIB IETUPOBAHUS KOHCTPYKIIMOHHBIX CTAJICH.

11. OcHoBHBIE TPyl KOHCTPYKIIMOHHBIX CTaJIEH.

12. Ponb yraepo/ia, IpUHIMIIBI JIETHPOBAHUS U MAPKUPOBKA CTPOUTENIBHBIX CTAJIEH.

13. Kakue MalmmHOCTPOUTENbHbIE CTATM HAa3bIBAIOT YIIyUIIAeMBIMU U TTOUYEMY?
3aKOHOMEPHOCTH UX JIETUPOBAHUA U TepMHUUYeckoi 00paboTku. [IpuBeanre
IIPUMEPBI MApPOK CTaJIH.

14. Cranu ans neMeHTaluuy, HUITPOLIEMEHTAlUU M a30TUPOBAHMUS.

15. KaxoBa posib yriiepo/ia ¥ JIESTUPYIOIIHMX JIEMEHTOB B IIAPUKOMOAIIUITHUKOBBIX
craisix? OcoOeHHOCTH TpeOOBAaHUM K TUM CTaJIsIM U UX TepMUYecKast 00paboTka.
[IpuBecTn mpuMepsl MapoK CTajeH.

16. KakoBa poib yriepo/ia v JETUPYIOIIUX 3JIEMEHTOB B PECCOPHO-TIPY>KUHHBIX
ctansax? OcoOeHHOCTH TPpeOOBaHM K 3TUM CTaJIsIM M UX TepMUUecKas 00paboTKa.
IIpuBectu mpuMepsl MapoK CTajeH.

17. O6BsCHUTD OCHOBHBIE IPUHILIUIIBI CO3/IaHHSI BHICOKOIIPOYHBIX CTaJICiH

18. Cranu u criaBbl ISl pEKYIUX HHCTPYMEHTOB.



19. BeicTpopexyimue cTaiu.

20. IlITamrioBBIE CTANH.

21. BankoBble cTamny.

22. Cranu AJis MEpUTEILHOTO HHCTPYMEHTA.

Tema 9, 10. MapkupoBKa, CBOICTBA U NIPUMEHEHHE CIJIABOB LBETHBIX METAJJIOB.
HemeTra/uinueckne MmaTepuaJibl

1. OcHoBHBIE CIUIaBbl HA OCHOBE Meu (OpPOH3BI U JIATYHU ), UX MAapKUPOBKA U IPUMEHEHUE.

2. OcHOBHBIE CIUIaBbl HA OCHOBE alIOMUHUSA (AePopMHUpyeMble, TEPMUUECKH HEYIPOUHSIEMbIE U
VIIPOYHSEMBIE), UX MAPKUPOBKA U IPUMEHEHHE.

3. CBoiicTBa 1 MIPUMEHEHHE CIUIABOB HA OCHOBE TUTAHA.

4. Kakwue crutaBbl Ha3bIBarOT 6ab0uTamMu? KakoBel mpuHIHUITEI UX co3nanus. [IpuBenute
IPUMEpHI TAKUX CILIaBOB.

5. Kakue matepuansl Ha3pIBalOT MOPOLIKOBBIE MaTepuainbl? Kak ux nomyyaror?

o

Knaccugukanus, cBoiicTBa 1 MpIMEHEHHE KOMIIO3UIIMOHHBIX MaTEPUAIIOB.
7. Knaccudukanus, cBOICTBa M MPUMEHEHUE OCHOBHBIX TPYIIIT HEMETAUTUIECKUX MAaTEPHAIIOB.

6.2 BHeayquTopHasi caMOCTOSAITeJIbHAsI pa6oTa 00yJaronuXCsl OCYIIECTBISIETCS B BUJIE
M3YYEHHUS JTUTEePaTyphl IO COOTBETCTBYIOIIEMY pa3zeny ¢ mpopaboTKoi MaTepuala o TeMaM
TUCIUILINHEI
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7 OueHo4YHbIE CpeCTBA JJIA POBeIeHNsI IPOMEKYTOYHOM aTTecTAlNU
a) [lnanupyempble pe3y/ibTaThl 00y4eHHs H OLIEHOYHbIE CPeICTBA /IS POBeAeHHs
NMPOMEKYTOYHOM aTTeCTaAlluM:

CTpyKTypHBIii
JJIEMEHT

[Inanupyemble

pe3yiabTaThl 00yUueHus

O1neHOYHBIC CPEACTBA

[1K-3 Cniocoben BbIOMpaTh MaTepuaibl Ipy pazpaboTKe TEXHOIOTUYECKUX MPOLIECCOB B 00IacTH
MaTepHAJIOBE/ICHUSI U TEXHOJIOTUU MaTEPUAJIOB B MAIIMHOCTPOCHUH

I1IK-3.1

BriGupaer
METaJNINYECKUE u
HEMETaJUTMYCCKHE
MaTepuabl JUIsSt
nerajgen MalllyH,
npubopoB u
WHCTPYMEHTA

IIpumepHbIil epeYeHb TEOPETUYECKUX BONMPOCOB K
K3aMeHy (2 cemecTp):

1. CTpyKTypa U CBOWMCTBa MaTepuaioB. AMopdHoe
U KPUCTAJUIMYECKOE COCTOSIHME MaTepHaa.

2. Kpucrannuueckass pemietrka. OCHOBHbBIE THIIBI
pELIETOK METAJIIOB.

3. DHEpPreTU4ecKue yCJIOBUS — KPUCTAJUIM3ALNU.
Bnustnue ckopocTy oXJaxaeHHs Ha KPUCTAILTA3AIIHIO.
4. Kpucrannnueckue 30HbI cuTKa. Ycaaka

o. Kakyro menp mnpecienyroT Mpu BBEICHUU B

pacruiaB (Kuakui Metamt) Moaudukaropos? [puBectu
MIPUMEPHI IEHCTBUS MOTU(UKATOPOB.

6. OObACHUT, B  KakOH  OTJIMBKE  3€pHO
3aKpUCTAJUIM30BABIICTOCS MeTaiIa OyaeT OObIIe: IPH
pa3JIMBKE JKUIKOTO METaJlla B TiecyaHyro (GpopMy wiu B
METaJUTMYECKYI0?

7. OOBSACHUTB, K YEMY MOXET NPUBECTU NEPETPEB
pacruiaBa npej| pa3auBKoOM ero B (POpMbI (M3710KHULIBT)?
8. Buner nedpopmanmu. MexaHU3M MIacTHUECKOMN
nedopmaruu.

9. Haxnen npu mimactuueckoit pedopmanuu. Pomb
JUCIIOKAUi B yIIPOYHEHUHN

10. 3auem Tpedyercs BOCCTAaHABIINBATh

TUTACTUYHOCTh  XOJIOTHOAC(POPMUPOBAHHOTO  JIUCTA
(xanmOpOBaHHOM 3arOTOBKH, BOJOYEHOW MPOBOJIOKH)?
Kaxkoit 00paboTKOif 5TO MOKHO c/ienaTh?

11. MexaHnuecKkue XapakTepUCTUKH, ONpeesieMble
MIPH UCTIBITAHUHU Ha PACTSHKCHUE

12.  TBepAocTh U cIOCOOBI €€ OnpeaeIeHHS

13. MexaHu4YecKne XapaKTePUCTUKH, ONpeIersieMble
MpU JUHAMHYECKUX HUCIBITAaHUSAX (yIdapHas BSI3KOCTb,
TEMITepaTypa XJIaJHOIOMKOCTH)

14.  OcHOBHBIE  TOHATHS ~ TEOPHUM  CIUIABOB:
KOMIIOHEHT, CcIutaB, cuctema, ¢daza. IIpaBmio a3
(mpaBuito ['u66ca).

15. OcHOBHblE  THUMOBl  JBOMHBIX  JHArpaMM.
dopMUpOBaHUE CTPYKTYPHI ABOMHBIX CILIaBOB.

16. DBTEKTUUYECKOE TpeBpaIicHue.
[lepuTexkTHueckoe  mpeBpalieHue.  DBTEKTOUIHOE
TIpeBpalieHue.

17.  Meroapl U3yueHus: CTPYKTYpbl MaTEPHAIIOB.

18. Mexanuueckue CBOICTBa METAaJIJIOB.
KoHcTpykTHBHAs IPOYHOCTH

19. OOwsacHuth, Kakas popma rpadura B MEHBIICH




CTENEHU OCJIadJIAeT METAJJIMYECKyl0 OCHOBY uyryHa?
Kak momyunts Takyio ¢popmy rpaduta B OTIUBKE?

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

21. TloueMy HE IPOMCXOIUT YHPOUHEHHs CTAIH NpPU
ropstuelt miactuaeckout nedopmaruu pu 1050 °C?

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

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

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

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

I[IpuMepHBbIi NepevyeHb TEOPETHYECKHX 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

aycrenuta. HM3orepmudeckue amMarpaMMbl pacnana
NIEPEOXJIAXKIECHHOTO ayCTEHUTA.
o. [IpeBparieHust mpy HENPEPHIBHOM OXJIaXKIEHUU
ctau. TepMOKMHETHYECKHE JuarpamMmbl pacnana
MIEPEOXJIAXKIACHHOTO ayCTEHUTA.

6. Bausaue JETUPYIOLIUX 9JIEMEHTOB Ha
YCTOMYHUBOCTH i KHUHETHKY pacmapa
MEePEOXJIAXKACHHOTO AyCTEHHUTA.

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

8. OTXuUTr cTaju.

9. 3akaika cTa.

10.  Ormyck cramu. CrapeHue.

11.  Xumuko-TepmMuueckas oopaboTKa.

12.  Tepmo-mexaHudeckas 00pabOTKa CTaH.

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

14. BnusiHHMe yriepona M MOCTOSHHBIX MpuUMeceil Ha
CBOMCTBA CTaJH.

15. Knaccuduxamnus, MapkupoBKa U MpPUMEHEHHE
YIJIEPOAUCTHIX cTajei (OOBIKHOBEHHOTO KadecTBa,

Ka4eCTBEHHOU KOHCTPYKLIMOHHOI,
WHCTPYMEHTAILHON).

16. BrousHMe  NETUPYIOIIMX  DJIIEMEHTOB  Ha
YCTOWYUBOCTH u KUHETUKY pacmapa

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




3aKaJICHHOM CTaJu.

18. Knaccudukanusi, MapkupoBKa W TpPUMEHEHHE
KOHCTPYKIIMOHHBIX JIETUPOBAHHBIX crajei
(cTpoutenpHasi, MAIIMHOCTPOUTENbHAS IS XOJIOJTHOMN
IITAaMIIOBKH,  YJIydlllaemasi, pPeCCOPHO-TIPYKUHHAS,
IAPUKOMOAIIUITHUKOBAsA, CTanu s 3akanku TBY,
cramu st XTO).

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

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

21. CnnaBbl Ha OCHOBE aJIFOMUHMSL.

22. CmaBbl Ha OCHOBE TUTaHA. baOOHUTHI.

23. TlopomkoBbie, KOMIO3WIIMOHHBIE, aMOpP(HBIC
MaTepHaIbL.

24. CpoiicTBa W TPUMEHEHHE OCHOBHBIX TPy
HEMETAITMYECKUX MaTepUaIOB

25. CpoiicTBa M TNPUMEHEHHE OCHOBHBIX TPy
KOMITO3UITUOHHBIX MaTEPUAJIOB

IIpumepHble NpaKTHYECKHe 3aJaHUs I IK3aMeHa
(2 cemecTp):

1. OObsSCHUTH TOHSTHE TEOPETHYECKas MPOYHOCTH
kpucrtauia. Kak oHa H3MEHseTcs NpH H3MEHEHHUH
IJIOTHOCTH JUCIIOKAIUNA?

2. OOBSICHHUTD, B YEM OTIIMYHE KPUBBIX OXJIAXKICHUS
KpUCTAIIMYECKHX W aMopdHbIX Ten? MoxkHo Iu
MONYyYUTh  aMOPQHBIH  MeTaul  (METaJuTMYecKoe
CTEKJ0)?

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

4. OObACHUT, B  KakOW  OTJIMBKE  3€pHO
3aKpHUCTAIN30BABIIETrOCs MeTajuia OyaeT OoJiblIe: pu
pas3NMBKe KUIKOTO MeTajljla B ecyaHyro (popMy Wiu B
METaJUTMYECKYI0?

5. OOBSCHUTB, K YEMY MOXET NPUBECTU NEPETPEB
pacruiaBa npej| pa3IuBKoM ero B (POpMbI (M37I0KHULIBT)?
6. CxematmyHo u300pa3UTh JauarpamMMmy JBOHHON
CHCTEMBI C OTCYTCTBHEM PacTBOPUMOCTH (C TOIHOU
PacTBOPUMOCTBIO, C OTPAaHMYEHHON PacTBOPUMOCTHIO)
KOMIIOHEHTOB B TBEPIIOM  COCTOSTHHH,  JIaTh
XapaKkTepUCTUKY TOYEK, JHMHUN Juarpammsbl, (a3 u
0e3BapuaHTHBIX MPEBPANICHUN CHCTEMBI.

7. OOBACHUTb, 4YeM  pa3IMyarTCs  O-XKeJe3o0,
y-Kene3o u 0-kene3o0?

8. Iloscuuth rpaduueckun (QU3MUECKUI CMBICT
TIOHATHUST «PaBHOBECHAs! TEMIIEpaTypa KPUCTAILTU3AIIH
(maBnIeHUS )». Kaxkoe yCIIOBHE HE00X0TUMO
BBITIOJTHUTH, YTOOBI HAYAJICS TIPOIECC KPUCTAILITU3AIINH?
9.  OOBACHUTD, B U€M OTIMYNE KPUBBIX OXJIAKICHHUS
KPUCTAITTNYECKUX U aMOP(PHBIX TeJ

10. OObsicHUTE, MOXXHO JH THOJIYYUTH METAI B
aMOp(HOM COCTOSTHUY (METAJUTUYECKOE CTEKJIO).




11. CxemaTu4yHO HU300pa3uTh AMArpaMMy IBOWHOI
CUCTEMBI C OTCYTCTBHEM PacTBOPUMOCTH (C IOJHOMN
PacTBOPUMOCTBIO, C OTPAaHUYEHHON PacTBOPUMOCTHIO)
KOMIIOHEHTOB B TBEPJIOM  COCTOSHHH,  JaTh
XapaKTepUCTUKY TOYeK, JUHHM auarpammsbl, a3 u
0e3BapUaHTHBIX MPEBPALICHUN CHCTEMBI.

12. Paccuurath OTHOCHUTEIIbHOE KOJIMYECTBO
CTPYKTYPHBIX COCTABJIIOIIMX CIUIaBa IIPU KOMHATHOMN
TEMIEpaType U CXEMaTUYHO H300pa3UTh CTPYKTYpPY
CIUlaBa  JIBOMHOM  CHCTEMBI C  OTCYTCTBUEM
pacTBopuMOCTH (C TIOJHOW PacTBOPUMOCTBIO, C
OTPaHMUYEHHOW pPacTBOPUMOCTBIO) KOMIIOHEHTOB B
TBEP/IOM COCTOSIHHH.

13. Paccuurath OTHOCUTEJIbHOE KOJIMYECTBO
CTPYKTYPHBIX COCTABJISIOIIMX CIUIaBa MPU KOMHATHOM
TEMIIEpaType M CXEMaTHYHO H300pa3uTh CTPYKTYPY
CIUlaBa  JBOMHOM  CHCTeMBI C  OTCYTCTBUEM
pacTBopuMOCTH (C TIOJHOW pacTBOPUMOCTBIO, C
OTPaHUYEHHOW PacTBOPUMOCTHIO) KOMIIOHEHTOB B
TBEP/IOM COCTOSIHHH.

14. OObsicHUTH TOYEMY CBOMICTBA KPUCTAIIIMYECKOIO
MaTtepuanga, HM3MEPEHHbIE B pa3HbIX HAMpPaBICHUIX,
MOTYT OTiIM4aTbcs? B Kakux martepuanax 3TO sBJICHUE
He HabmoqaeTcs u nouemy?

15.  OO®BsicHUTH, Kakoe CBOHCTBO  MarepHaa
XapakTepu3yer TBepAocTh. Ha dYem OCHOBBIBArOTCS
METO/]Ibl U3MepeHus TBeprocTu? B uem ux otnnuue?
16. Kak npoBoJsT UCTIBITAHHE HA YIAPHYIO BI3KOCTH?
Kaxoga ero nens?

17. Kak paccunTarth OTHOCHUTEIHHOE KOJIUYECTBO (a3
(CTpYKTYpHBIX  COCTaBJISIFOIIMX) TIPH  3aJaHHOU
Temmeparype B JABOWHBIX cruiaBax?  IlosicHUTH
rpaduuecku

18. IIpu MUKpPOCKOMMYECKOM HCCIEI0BAaHUH B CILJIaBE
HaOmromaroTess  3epHa  depputa W HEOOJBIIOE
KOJIM4YecTBO 1ieMeHTuTa. Kak Ha3piBaeTcs Takoi criaB?
KaxkoBsI ero cBoiicTBa U 00J1aCTH TPUMEHEHUS?

19. TIIpu MHKPOCKOMMYECKOM HCCIEI0BAaHUH B CILJIaBE
HaOmomatoTess 3epHa (epputa u  mepaut. Kak
HazbIBaeTCs Takoil crutaB? KakoBbI €ro CBOICTBA U Kak
OHM 3aBUCAT OT KosnuecTBa nepiaurta? KakoBer oomactu
MIPUMEHEHHSI TUX CILJIaBOB?

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

21. Tlpu MEKPOCKOTIMYECKOM HCCIICIOBAaHUH B CIIIaBE
HaO0II01al0TCS TIEPIIUT U CETKA [IEMEHTHUTA 10 TPaHuIlaM
3epeH. Kak HaspiBaeTca Takod cruiaB? KakoBbl ero
CBOMCTBA U 00J1aCTH IPUMEHEHUS?

22. Tlpu MUKPOCKOTTMYECKOM HCCIICIOBAHUH B CIIJIaBE
HaOmomaercss nenedyput. Kak HaspiBaeTcss Takoi
cruiaB? KakoBel ero CBOMCTBa M 001aCTH MPUMEHEHUS ?




23. Ilpu MUKPOCKONTUYECKOM MCCIICIOBAHUH B CILJIABE
HabIoa0TCs 3epHa (peppuTa M BKIIOYCHHS rpaduTa.
Kak  nHaspiBaeTca  Takue CILIaBbI? KaxoBbl
Pa3HOBUJHOCTU CIUIABOB C TaKUMH CTPYKTYPHBIMH
COCTaBJISIOLIMMU, KAKOBBI Pa3IMuus B UX CBOMCTBaxX?
24. Tlpu MEUKPOCKOITMYECKOM UCCIICIOBAHUH B CILIABE
HalOmoaroTes 3epHa (eppurta, MEpauT U BKIIOYCHUS
rpadura. Kak Ha3piBaeTcs Takue cruiaBbl? KakoBbI
Pa3HOBUAHOCTH CIUIABOB C TaKUMH CTPYKTYPHBIMU
COCTABJISIFOLIIUMU, KAKOBBI PA3JINYUsl B UX CBOMCTBaX?
25. Tlpu MHUKPOCKOIIMYECKOM UCCIIEJOBAaHUH B CILIABE
HaONIIOIal0TC MEpIIUT W BKIIOYeHHs rpaduta. Kak
HasbIBaeTcsl Takue ciuiaBbl? KakoBbl pa3HOBUIHOCTH
CIUIAaBOB C TaKUMH CTPYKTYPHBIMH COCTaBJISIOIIUMH,
KaKOBBI PA3JINYUs B UX CBOMCTBax?

IIpumepHbIe MpaKTHYECKHE 3aJaHUS VIS SK3aMeHa
(3 cemecTp):

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

TPEUIMHbI, PAKOBHHBI, KpPYIHbIE HEMETAJUINYECKHE
BKJIIOYCHHSI B OTJIMBKE (CIUTKE, OTJIHMBKE, IMOKOBKE,
npokare)?

3. [Tpu MaKpoaHan3e CIINTKA BBISIBIICH
JUKBAllMOHHBIA KBajapar (Mojxycafo4yHas JIMKBaLUA,
oceBasi TIOPHCTOCTh, CKBOPEYHUK, KaMHEBHUIHBIN
u37I0M, (JIOKeHBl, MHU(EpPHBI H3JI0M, pPACCIOCHHE).
OOBSCHUTH MPUYUHBI TIOSBIEHUS 3TOr0 Jedexra u

BO3MOKHBIE CHOCco0BI ero WCIIPABIICHUS
(mpenoTBpaIieHus).
4. Kak OTIMYMTh yCTamOCTHBINM M3J0M OT MPOYHUX

BUJI0B M31oMa? KakoBbI MPUYMHBI TIPOSIBIICHUS TAKOTO
nsnoma?

5. Kak oTnmuuTh BSI3KOE pa3pylIeHHe OT XPYIKOTro?
6. BeiOpate  Tepmuueckyro ~ 00paOOTKy i
WCTIPaBJICHUS  BUIMAHINTETTOBOW  CTPYKTYphl B
CTaJIbHON OTJIMBKE.

1. BreiOpate  TepMuueckyro  o0paOOTKy Uit
UCHpaBJICHUS KPYITHO3EpHHUCTOM CTPYKTYPBI
ropsYEKATaHOW CTaJIH.

8.  BroiOpaTh 3akalouyHyl Cpeay Ul 3aKalKu
JIETUPOBAHHOW YTJIEPOIMUCTOMN CTAIH.

9.  BrlOpaTh pexuM OTIyCKa 3aKaJeHHOM CTaiH,

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

11. BeiOpaTe peXuM OTIyCKa 3aKaJeHHOM cTaiu,
00eCTIeYnBAOIINI COYETaHUE BBICOKOW IMPOYHOCTH,
TBEPJOCTH, IJIACTUYHOCTU U YIapHOH BSI3KOCTH.

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




13. Cramp Y10 Oblma moaBeprHyTa HarpeBy IO
3akanky go remneparypsl 740 u 900 °C. Kakoit pexxum
Harpea BbIOpaH NPaBUIIBLHO U ToueMy?

14,  PacmmdpoBarth MapKu CTaJH, yKa3aB
coJlep’kaHue  yriepojaa, BHJI U COJEp)KaHue
JIETUPYIOIIMX DJIEMEHTOB, KAadyecTBO, Ha3HAUCHHUE U
IIPUMEPHBIE CBOKCTBA.

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

16. HazoBuTe KpUTHYECKHWE TOYKM CTald U HX
obo3nauenne. Kak oHm ompepensrorcsa? Ykazarh HX
nosioxkeHue Ha auarpamme Fe-C.

17. Kakoii aycTeHUT © TIOYEeMYy HA3bIBAIOT
nepeoxJyiaxaeHHbIM? Kak ompenenutbh CTeneHb ero
MepeoXJIaXKACHUS?

18. Ilowemy B  3aKaJeHHOW cTaiM  Bceraa
MPUCYTCTBYET OCTATOYHBII ayCTEeHUT?

19. Kak MOXHO HCHOJB30BaTh HA IPAKTHKE
M30TEPMHUUYECKUE JarpamMmmbl pacmaja
[IEPEOXJIaXKAEHHOT 0 ayCTeHUTA?

20. Kak wW3MeEHATCS  CBOWCTBA  CTadud  TpH
YBEITMYEHUN CKOPOCTH OXJKICHUS B MEPIUTHOM
unTepBase? OObSICHUTH, ToueMy?

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

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

23. Tlouemy mpu OTIyCcKE 3aKaJeHHOW cTanu
BBIOMPAIOT Pa3IMYHbIC TEMIIEPATYphI HAarpeBa?

24.  Tlouemy pEeXYIIMN UHCTPYMEHT u3
YTIEPOAMCTON CTalM MOJBEPIraloT HU3KOMY OTIIyCKa.
Kakas Oymer cTpykTypa U CBOWMCTBa TakKoro
MHCTpYMEHTa?

25. C KaxkoH IeJbl0 HACBHIIAIOT IOBEPXHOCTh
HU3KOYTJIEPOAMCTOMN CTAJIU YIriIepoIoM?

0) ITopsinok npoBeneHust NPOMEKYTOYHOM aTTeCTALMH, TOKA3ATEJM H KPUTEPHH

OIICHUBAHUA:

HpOMC)KYTOLIHaSI aTrTecTanus 110 JUCHUIIIINHC ((MaTCpI/IaJIOBeJICHI/IC» BKJIIOYacT
TCOPCTUUCCKHUEC BOIIPOCHI, ITO3BOJIAIOIINEC OLICHUTE YPOBCHL YCBOCHHA O6y‘-IaIOH_II/IMI/IC$I 3HaHI/II>'I, n
MPAKTUYCCKUC 3alaHUA, BBIABJIAIONIUC CTCIICHDb C(bOpMI/IpOBaHHOCTI/I YMCHI/Iﬁ U BIIaACHUI U

poBOAMTCA B (hopMe IK3aMeHa.

DK3aMeH 1o JaHHOM JUCIUILINHE IMpOBOAUTCH B yCTHOf/'I (bOpMC 110 3K3aMCHAIIMOHHBIM
6I/IJ'ICT3.M, KaXKIbIi U3 KOTOPBIX BKIIFOYACT 2 TCOPCTUICCKUX BOIIPOCA U OAHO NPAKTUYCCKOC

3a/1aHue.

Iloka3aTenu U KpUTEPUH OLIEHMBAHUSA IK3aMeEHA:
— Ha OIEHKY «OTJMYHO0» — O0yUaIOUIHIiCs IEMOHCTPUPYET BHICOKUN YPOBEHD

c(OPMHPOBAHHOCTH KOMITETCHIINH, BCECTOPOHHEE, CUCTEMAaTHUECKOE U TITyOOKOE 3HAHUE




y4eOHOTO MaTepuasia, CBOOOIHO BBITTOIHIET MPAKTHICCKUE 3aIaHHsI, CBOOOHO ONIEPUPYET
3HAHUSAMU, YMCHUSAMHU, IIPUMCHACT UX B CUTYyallUIgX HOBBIIICHHOM CII0KHOCTH.

— Ha OLEHKY «XOPOLI0» — 00y4arouuiicst 1eMOHCTPUPYET CPEAHUNA YPOBEHB
c(hOpMUPOBAHHOCTH KOMITETECHIINI: OCHOBHBIC 3HAHUS, YMEHUS OCBOCHBI, HO JIOITYCKAOTCS
HE3HAYUTEIIbHBIC OMMOKH, HETOYHOCTH, 3aTPYAHCHHUS IIPH aHATUTHYECKUX OTNIEPaIUsX, IEPEHOCE
3HAHUW U YMEHHI Ha HOBbIE, HECTAHAAPTHBIC CUTYAIIHH.

— Ha OLICHKY «YJA0BJIETBOPUTEJIBHO» — 00YJaIOLINIICS IeMOHCTPHPYET OPOTOBBI YPOBEHb
c(OPMHPOBAHHOCTH KOMITETCHIIUI: B X0J1€ KOHTPOJIbHBIX MEPOIIPHUATUI JOITYCKAIOTCS OIINOKH,
IPOSIBIIIETCS] OTCYTCTBHE OT/JCIBHBIX 3HAHWH, YMEHUH, HABBIKOB, 00yYarOIIUICS UCIIBITHIBAET
3HAQYMTEJIbHBIE 3aTPYIHECHUS [IPU ONIEPUPOBAHUU 3HAHUSAMHU U YMEHUSAMU IIPU UX IIEPEHOCE Ha
HOBBIE CUTYallUH.

— Ha OIEHKY «HEY/I0BJIETBOPUTEIbHO» — 00YJAIOIININCS JEMOHCTPUPYET 3HAHUS He Ooee
20% TeopeTHIecKoro MaTepuaa, JOIMyCKaeT CYIECTBCHHbBIC OITMOKH, HE MOXKET MIOKa3aTh
WHTEJUICKTYaJIbHBIC HABBIKU PEIICHUS IMPOCTHIX 3aj1au.



