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Pa6ouas nporpamma cocraiena Ha ocHoBe PI'OC BO - 6akanaBpuar 1o HarnpaslIeHHIO
noarotoku 22.03.02 Merayutyprus (npukasz Muno6prayku Poccuu ot 02.06.2020 r. Ne 702)

PaGouass mporpaMma paccMOTpeHa M onoOpeHa Ha 3acenanuu Kadeapel JInTeinbix

TPOLIECCOB H MATEPHATOBE/IEHHS
12.02.2021, mpoTokosn Ne 6 /
3as. Kapenpoil_~ F=—= —_H.A. ®eokTHCTOB

Pa6oyas nporpamMma onobpena metoandeckoi komuccueir UMMuM
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3aB. kadeapoit MeTaryprui 1 XHMHYECKHX TEXHOJIOTHH
/ﬁv i A.C. XapyeHko
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JIner akryanuzanuu paéodeil mporpaMmsl

Pabouas nmporpamma nepecMoTpeHa, oocyxaeHa u ogqodpena st peanmsanuu B 2022 - 2023
y4eOHOM rojy Ha 3aceqanuu Kadeapsl JIUTEHHBIX IPOIIECCOB U MAaTEPHATIOBEICHHS

[Ipotokom ot 20 r. Ne

3aB. kadeapoii H.A. ®eoxTucron

PaGouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanusarnuu B 2023 - 2024
yueOHOM Troy Ha 3acefaHuu Kapeapsl JIMTEHHBIX MPOLIECCOB M MATEPHATIOBEICHUS

IIporokomor 20 . Ne

3aB. kadeapoii H.A. ®eoKTHCTOB

PaGouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanusanuu B 2024 - 2025
yueOHOM Troy Ha 3acefaHuu Kapeapsl JIMTSHHBIX MPOLIECCOB I MATEPHATIOBEICHUS

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

Pabouas mporpamma nepecMoTpeHa, o0cyxaeHa u ogodpena st peamsanuu B 2025 - 2026
y4eOHOM roy Ha 3aceqanuu kadeapsl JIUTEHHBIX MPOLECCOB U MaTEPHATOBEICHHUS

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




1 Iles1u ocBOECHUS TN CHUNIMHBI (MOYJIfSA)

Hensmu ocoenust nucuumuinabl KMATEPUAJIOBEJAEHUE» sBnsitoTest: mpuoOpereHue
CTyJICHTaMH TEOPETUYECKUX 3HAHUW O 3aKOHOMEPHOCTAX, ONPENESIONIUX CBOWCTBA
MaTepHaJIOB, MPAKTHYECKUX HABBIKOB KOHTPOJIS W IPOTHO3UPOBAHUS CBOWCTB M ITOBEICHUS
MaTepUaIoB B Pa3IMYHBIX YCIOBHUSAX UX 00pPaOOTKHU M IKCIUTyaTallMH, HEOOXOAUMBIX OaKaiaBpy
o po¢uITIO «Meramnyprus YEPHBIX METAJIOBY IS JI0JTOTBOPHOM
HAy4HO-UCCIJIEI0BATENHLCKOM U MPOU3BOICTBEHHO-TEXHOJIOTUUECKON eI TEIbHOCTH.

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

HucuuiuinHa MatepuanoBeieHMe BXOAUT B 00s3aTelbyl0 4YacThb Y4e€OHOro IIJIaHa
00pa30BaTeIbHOI IPOrPaMMBI.

Jns  u3ydeHUs  QUCLUIUIMHBL  HEOOXOOUMbl  3HaHUS  (YMEHMs,  BIJIAJICHUsA),
cOpMHUPOBAHHBIC B PE3Y/IbTATE U3YUCHHSI JUCIUTUTUH/ IPAKTUK:

HcTopus Meramrypruu

dusnueckas XuMus

BBeneHune B HanpaBiieHUE

OO6m1ast 1 HeOpraHMU4eCcKas XUMHS

®dusnka

3HaHus (YMEHHUs, BIaJIeHHs), IOJIYYEeHHbIE MIPU U3YYEHUHU AAHHOW TUCLUIUIMHBI OyayT
HEOOXOAUMBI JUIsl U3yYCHUS TUCIUTLTH/TIPAKTHK:

Hayuno-uccnenoBarenbckas padoTa

JIuTeltHO€E MPOU3BOICTBO

[ToaroroBka Kk cade u cjaua rocyAapCTBEHHOT0 SK3aMeHa

MogenupoBaHue MPOLECCOB U 0OBEKTOB B METAJLITYPTrUU

MeTtobl MCCIIEI0BAHNS MAaTEPUAJIOB U IIPOLIECCOB

[Ipown3BocTBEHHAs - TEXHOJIOTHYECKasl (IPOEKTHO-TEXHOJIOTMUECKast ) IPaKTHKa

VYuebHasg - HayyHO-HMcclenoBareibckas paboTa (MOydyeHHe IepBUYHBIX HABBIKOB
Hay4YHO-UCCIIEI0BATEIbCKON pabOThI)

[ToxroToBka K Mporeaype 3aliThl U 3alI1Ta BHITYCKHOW KBaTH()PUKAIMOHHOW pabOTHI

[IponBmkeHNE HAYYHOU IIPOLYKIUU

[Ipou3BocTBEHHAS - IPEATUIIIIOMHAs IPAKTUKA

Mertposnorusi, cTaniapTu3anus U cepTUPUKALL

IIpoekTHas nEATENBLHOCTD

PazpaboTka 1indpoBbIX TBOMHUKOB B METAJLTYPTHHI

BrearperatHast 06paboTka cranu

Mertannyprus xenesa

HenpepriBHast pa3nuBka ctanu

[udposu3zarys NporeccoB NPOU3BOJICTBA YEPHBIX METAIIJIOB

3 KomnereHunu ody4yaroiierocsi, popMupyemMbie B pe3yabTaTe 0CBOEHUsI

AUCHUILUTUHBI (MOYJIs1) ¥ MIJIAHUPYEMBbIE Pe3yabTAThl 00yUeHu sl

B pesynpraTe ocBoeHus aucuUIuHb (Moayss) «MaTtepuanoBeneHne» oOydaroniuiics
JOJIKEeH 00J1a/1aTh CIEAYIONUMHU KOMITETEHIUSIMHU:

KO,Z[ HHJUKATOpa I/IH,I[I/IKaTop JOCTHIXKCHHA KOMIICTCHIIMH

OIIK-1 Crnocoben pemaTh 3agaydl NPOPEecCHOHATBHON AEATENbHOCTH, MPUMEHSSI METOJIbI
MOJIEJMPOBAHUS, MATEMATHUECKOT O aHaJIN3a, €CTECTBEHHOHAYUYHbIE U OOLIEMH)KEHEPHbIE 3HAHUS

OIlK-1.1 Hcnonp3yeT ecTeCTBEHHOHAYYHbBIE 3aKOHBI M IPHUHLMIBI NPU PELICHUN
MIPaKTUYECKHX 3a7a4




OIIK-1.2 Pemaer crangaptHbie TNpodecCHOHANBHBIC 3aJadyd € TMPUMEHEHUEM
0OIIEHH)KEHEPHBIX 3HAHUI
OIIK-1.3 [IpuMeHsieT MeTOABl MOJEIUPOBAHMS M MAaTEMaTHYECKOro aHaiau3a I

PEHICHUA 3aJa49 TCOPCTHUYCCKOI'O U ITPUKJIAJHOI'O XapaKTEepa




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

YUCJIC:

— KOHTaKkTHas padora — 132 akaj. 4acosB:

— aynutopHas — 126 akaj. 9acos;
— BHeayIUTOpHasi — 6 akaj1. 4acos;
— caMocTosiTenbHas pabora — 156,3 akan. 4acos;

— B hopMe npakTuyeckoit moaroroBku — 0 akaj. yac;

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

dDopMa aTTecTaluu - 3a4€T, 9K3aMCH

AynutopHas ) s
o | wvomraxTHAs pabora E 3 dopma TEKyIIEro
=
N B aKaJl. 4acax o Bun KOHTPOJIS
Paznen/ Tema 3 (B axaz. acax) E B . p Kon
S 3 © | camocrosTenbHOM | ycreBaeMOCTH U
JUCLIATUINHBI 5 [ . | komneTeHIK
O 2 £ paboThI MIPOMEKYTOUHOM
nmab. | mpakT. | 3
Tlex. Z'g aTTecTaluuu
3aH. 3aH. | U &
1. Beenenue
1.1 Ponp marepuama B
3KCIUTyaTaluu H3ICTUHN. »
[IpopaboTka Texymmid
OCHOBHEBIE ITOHSTHSA. Teop E"II‘)I/I‘IECKOFO KOHTyH;HL_ OIIK-1.1,
Hctopus pa3BUTHS 2 5,2 P P o OIIK-1.2,
(JIEKIIMOHHOTO) VcTHBIMH
MaTepHUaIOBEICHHS Kak OIIK-1.3
Marepuana JKCIIPECC-0IIPoC
Hayku.Knaccudukarus
MaTepHaJoB.
ITpopaboTka
3 .
1.2 Knaccudukanus JICKIITMOHHOTO Texymmii
MartepuaioB.  OCHOBHbIC MaTepHaa; KOHTPOJIb:
CBOMCTBA MaTepHaoB. MHOATOTOBKA K Bamura OIIK-1.1,
CBs3p MEXIy CTPYKTYpOMH 2 6 71a00paTOPHBIM 11a00PaTOPHBIX OIIK-1.2,
Y CBOMCTBaMH MaTepHAIIOB. 3aHATHSM; pabor. OIlK-1.3
Meronpt HCCIIEI0BAHUS MIOATOTOBKA K KonTponbhas
CTPYKTYPBIL KOHTPOJIBHON paboTa
pabore
Wroro no pazneny 4 11,2
2. ATOMHO-KpHCTALTHYECKOE
CTPOCHHE MaTEpHAIIOB
IMpopaboTka
2.1 Buagsl KpUCTAIIOB. JIEKITHOHHOT'O Texyuui OIK-1.1
Kpucranmueckas 2 6 MaTepHana; KOHTPOJIb OIK. 1'2‘
pemierka. ITonumopduszm. TIOATOTOBKA K KonTponpras OIK 1' 3'
AHu30TpONHSL. KOHTPOJIBHOM pabota '
3 pabore
[IpopaboTka
2.2 Hedexrs JIEKIIMOHHOTO Texymuit OIK-1.1
KPHUCTALTHIECKOTO Marepuana; KOHTPOJIb )
p 2 6 prata; P OIIK-1.2,
CTPOCHUSL. MexaHu3mbl MIOATOTOBKA K KonTponbhas OITK-1.3
mudhy3uu KOHTPOJIBHON pabota '
pabore
Wroro no pazneny 4 12

3. Kpucrannmm3zanus paciuiaBos




ITpopaboTka

3.1 TepMmoauHaAMUYECKHE neKHHOHHOF.O Texyuuit
YCIOBUSL KPUCTAIIM3ALHN. Varepnana, KOHTPOI®
Mexamusm HOATOTOBKA K KoHnTponsHas OIIK-1.1,
e — 2/1,41 8 nabopaToOpHBIM pabota OIlK-1.2,
3aHATHSIM; 3amnuTa OIIK-1.3
ITapameTpsr
B — TIOAIrOTOBKA K 1ab0PaTOPHBIX
KOHTPOJIbHOU pabor
pabore
ITpopaboTka
3.2 Camonpou3sBojbHas U JIEKIIUOHHOTO Texymuuii
HEeCaMOIIPOU3BOJIbHAS Marepuana; KOHTPOJIb
KpUCTAJUIM3aLHS. HOATOTOBKA K KoHnTponsHas OIIK-1.1,
MomudunupoBanue. 221 8 nabopaTopHBIM pabota OIlK-1.2,
HennputHas 3aHATHSIM; Samura OIIK-1.3
KPHUCTATH3ALIHS. IIOJrOTOBKA K ab0PaTOPHBIX
CrpoeHue cuTKa KOHTPOJIbHOU pabor
pabore
HUroro no pazaeny 4/3,41 16
4. Jlebopmanuss W  Harpes
JeOpMHUPOBaHHBIX MAaTEPHAIIOB
IMpopaboTka
4.1 VYupyras u JICKIITMOHHOTO Texymmii
TUIaCTHYECKast MaTepHaa; KOHTPOJIb
nepopmanus.  MexaHHU3M MOJITOTOBKA K Kontponbhas OIlK-1.1,
nedopmanuu.  M3meHeHue 2/21 6 1a60paTOPHBIM pabota OIIK-1.2,
CTPYKTYpbl ¥  CBOWCTB 3aHATHSIM; 3amura OIIK-1.3
MOJIMKPUCTAITUYECKOTO MOJrOTOBKA K 11a00paTOPHBIX
MeTasuia mpH aeGpOopMaIiim. KOHTPOJIBHOM pabor
pabore
ITpopaboTka
JEKITNOHHOTO Texymmuit
MaTepHaa; KOHTPOJIb
;11.2 CI/BISEE;{ISHI;;;TP Z::gep;el MOJATOTOBKA K KontponbHas OIIK-1.1,
ehOPMUPOBAHHOTO 2/11 6 1a60paTOPHBIM pabota OIIK-1.2,
3AHATHAM; 3amura OIIK-1.3
MeTasuia.
MOJIrOTOBKA K 11a00paTOPHBIX
KOHTPOJIBHON pabor
pabore
HWroro no pazaeny 4/31 12
5. MexaHudeckne CBOWCTBa
MaTepHaJIOB
[IpopaboTka
JICKIITMOHHOT'O Texymuit OTIK-1.1,
5.1 OcHOBHBIE MOHATUS U 6 MaTepHana; KOHTPOJIb OIK-1.2
oTIpeIeTIeHSI. TIOATOTOBKA K KonTponpras o
. OIIK-1.3
KOHTPOJILHOH pabora
pabore
IMpopaboTka
JIEKLIHOHHOTO Texyuui
52 Bumi Metom MaTepHana; KOHTPOJIb
oGopyoBante s MHOATOTOBKA K amura OIIK-1.1,
4 6 71a00paTOPHBIM 71a00PaTOPHBIX OIIK-1.2,
UCIIBITAHUS MEXaHHYECKUX
CBONCTE. 3aHATHUSAM; pabot OIIK-1.3
IIOArOTOBKA K KOHTpOHBHaH
KOHTPOJIBbHON pabota
pabore
HWroro no pazueny 4 12

6. ®a3oBBle W CTPYKTYpHBIC

HpEeBpaLCHUS
JBYXKOMIIOHEHTHBIX
METAJNINYECKUX CUCTEMAaX

B




ITpopaboTka

JIEKIIMOHHOTO Texymmmit
OIIK-1.1,
6.1 OcHOBHbIC TMOHATHS Marepuana; KOHTPOJIb
2 8 OIIK-1.2,
TEOPUH CIUIABOB. IIOJTOTOBKA K KonrponbHas
N OIIK-1.3
KOHTPOJIbHOU pabota
pabote
ITpopaboTka
JEKIINOHHOTO Texymmuit
N Marepuana; KOHTPOJTb
SﬁiTgﬁamaggbhlst;I;ﬁz HOATOTOBKA K KoHnTponsHas OIIK-1.1,
or T' - P ioﬁnmx 2 4 6,6 | maGopaTtopHBIM pabota OIlK-1.2,
PYKTYP A 3aHATHSM; 3amuTa OIIK-1.3
CILJIaBOB.
IIOJrOTOBKA K ab0PaTOPHBIX
KOHTPOJIbHOU pabor
pabore
Hrtoro no pazgeny 4 4 14,6
7. Kenezoyrneponucreie
CIIABEL
ITpopaboTka
7.1 XapakTepucTruka JICKIITMOHHOTO Texymmid OIK-1.1
JUarpaMMbl (dazoBoro 2 8 MaTepHana; KOHTPOJIb OHK-1.2]
COCTOSIHUS MOJrOTOBKA K Konrponbnas o
N OIIK-1.3
JKEJIe30-yTIIePOT KOHTPOJIBHON paboTta
pabore
ITpopaboTka
JIEKIMOHHOTO Texymmit
Marepuana; KOHTPOJIb
;2 VDB QOEr;%%BaHHE IOJITOTOBKA K KonTponbHas OIIK-1.1,
q ?yio};p B DABHOBECHOM 4 12/41 8 1abopaTopHBIM pabora OIIK-1.2,
yry p 3aHSATHUAM; 3amuTa OIlK-1.3
COCTOSIHUH.
MIOJTOTOBKA K 1ab0PaTOPHBIX
KOHTPOJILHOH pabor
pabore
Wroro no pasneny 6 12/41 16
8. Knaccudukanus,
MapKUpoBKa U  NpPHMEHEHHE
JKEJIE30YTIEPOAUCTHIX CIIABOB
IMpopaboTka
8.1 Cas13b MEXIY JEKITMOHHOTO Texymmuit
CTPYKTYpOW M CBOHCTBaAMH Mmarepuana; KOHTPOJIb
CephbIX YYT'YHOB. MOJTOTOBKA K KonTponbhas OIlK-1.1,
Knaccudukarms, 2 221 6 n1abopaTopHBIM pabora OIIK-1.2,
MapKHUpOBKa u 3aHATHM; 3amuTa OIIK-1.3
pUMEHEHHe CephIX MIOJTOTOBKA K 1ab0paTOPHBIX
YyTyHOB. KOHTPOJILHOH pabor
pabore
IMpopaboTka
8.2 Bmmmmue yriepota u JIEKIUOHHOTO Texymmit
o L Mmarepuana; KOHTPOJIb
npuMeceld Ha  CBOWCTBa
craneli, Kmaccnuamas MOJTOTOBKA K KonTponbhas OIlK-1.1,
MADKH .OBKa 1/; 2 6/21 6,3 | mabopaTopHBIM paboTa OIIK-1.2,
PKHD 3aHSATHUSAM; 3amuTa OIlK-1.3
pUMEHEHHe
. MIOJTOTOBKA K 1ab0paTOPHBIX
YIIIEPOUCTBIX CTANICH. .
KOHTPOJILHOH pabor
pabore
Uroro no pazneny 4 8/41 12,3
Uroro 3a cemectp 36 |36/14,41 106,1 3a4€T

9. dopMupoBaHUE

HEPABHOBECHBIX CTPYKTYP




ITpopaboTka

JIEKIIMOHHOTO Texymmit
MaTepHana; KOHTPOJIb
9.1 dasoREE MPERPANICHHS HOATOTOBKA K KoHnTponsHas OIIK-1.1,
B CTAIU TIpH HArpeBe 5 2/11 8 nabopaToOpHBIM pabota OIlK-1.2,
’ 3aHATHSIM; 3amnuTa OIIK-1.3
MOATOTOBKA K 11a00paTOPHBIX
KOHTPOJIbHOM pabor
4 pabore
ITpopaboTka
JIEKIIMOHHOTO Texymmit
MaTepHana; KOHTPOJIb
9.2 a3oREE PERPANICHAS HOATOTOBKA K KoHnTponsHas OIIK-1.1,
B CTIU TIPH OXJTaKICHHH 4 2/11 8 nabopaTopHBIM pabota OIlK-1.2,
’ 3aHATHSIM; 3amnuTa OIIK-1.3
MOATOTOBKA K 11a00paTOPHBIX
KOHTPOJIbHOM pabor
pabore
HUroro no pazaeny 9 421 16
10.  OcHOBBI  TepMHYECKOH
00paboTKH
ITpopaboTka
10.1 TTousTus o JIEKIIMOHHOTO Texymuit
TEPMUYECKOH  00OpaboTke. MaTepHana; KOHTPOJIb OIIK-1.1,
Knaccugpukanus BUJIOB 2 4 MOJITOTOBKA K KonTponbHas OIIK-1.2,
o . OIIK-1.3
TEPMHUYECKOH 00pabOTKH. KOHTPOJIBHOM pabora
pabore
IIpopaboTka
JIEKIMOHHOTO Texymmit
MaTepHana; KOHTPOJIb
IOJITOTOBKA K KonTponbhas OIIK-1.1,
ioﬁiﬁee:ecginﬁiii;mm 3 2/11 4 n1abopaTopHBIM pabora OIIK-1.2,
’ 3aHSATHSIM; 3amura OIlK-1.3
IIOATOTOBKA K 11a00paTOPHBIX
KOHTPOJIBHOM pabor
pabore
[IpopaboTka
JIEKIIMOHHOTO Texymmit
MaTepHana; KOHTPOJIb
MOJITOTOBKA K KonTponbhas OIIK-1.1,
i;)ljﬂialldxanxa cram. Bugp: 3 2/11 4 n1abopaTopHBIM pabora OIIK-1.2,
’ 3aHATHUSAM; 3amura OIIK-1.3
IIOATOTOBKA K 11a00paTOPHBIX
KOHTPOJILHOH pabor
pabore
[IpopaboTka
104 Tipespamenus mpH J'ICKU,I/IOHHOF'O Texymmit
HarpeBe 3aKaJCHHOMN Marepuaia, KOHTPOIb
cramn. OmIyck  cram. MOJITOTOBKA K KonTponbhas OIIK-1.1,
Knaconpuxamis, 1ens i 3 2/11 4 n1abopaTopHBIM pabora OIIK-1.2,
’ 3aHATHUAM; 3amura OIIK-1.3
MPUMEHEHUE BH/IOB
oTmycKa. TIOATOTOBKA K 11a00paTOPHBIX
KOHTPOJILHOH pabort
pabote
Wroro no pazaeny 11 6/31 16
11. Knaccudpukanus,
MapKHUPOBKA, CBOICTBa i
MPUMEHEHUE JIETUPOBAHHBIX

cranei




ITpopaboTka

JIEKIIMOHHOTO Texymmit
MaTepHana; KOHTPOJIb
111 KOHCTDVKLHOHHELC HOATOTOBKA K KoHnTponsHas OIIK-1.1,
CTa..JII/I PyKIL 3 | 2/1,21 6 nabopaToOpHBIM pabota OIlK-1.2,
’ 3aHATHUAM, 3amnuTa OIIK-1.3
MOJITOTOBKA K 11a00paTOPHBIX
KOHTPOJIbHOM pabor
pabore
ITpopaboTka
JIEKIIMOHHOTO Texymmit
11.2 HHCcTpyMeHTalbHbBIC MaTepHana; KOHTPOJIb
crayi. CTajayd W CIUIaBBI C HOATOTOBKA K KoHnTponsHas OIIK-1.1,
0COOBIMU (PU3MYECKHMHU U 4 2/11 4,2 | naGopaTOpHBIM pabota OIlK-1.2,
XHUMHAYECKUMU 3aHATHSIM; Samura OIIK-1.3
CBOWCTBAaMHU. MOJITOTOBKA K 11a00paTOPHBIX
KOHTPOJIbHOM pabor
pabore
HUroro no pazaeny 7 4/2,21 10,2
12. MapkupoBka, CBOicTBa U
MPUMEHEHHUE CIUIABOB I[BETHBIX
METaJIJIOB
IT N
Toomtors Tt
Malie aa: KOHTPOJIb OIlK-1.1,
12.1 Mensble CrIaBbl. 2 2 2 P ’ 3amumra OIIK-1.2,
MOJITOTOBKA K
11a00paTOPHBIX OIlK-1.3
1a60paTOPHBIM
pabor
3aHATHIM
IT N
Toomors |t
12.2 AmomuHuiéi u ero Malie ana: KOHTPOJIb OIlK-1.1,
cruiaBel.  CIUTaBbI  THTaHA. 3 2 2 o rogosKa’K 3amura OIlK-1.2,
IIpoune criaBsl. . 11a00paTOPHBIX OIIK-1.3
1a60paTOPHBIM
pabor
3aHATHIM
Hroro no pazneny 5 4 4
13. Hewmerannnueckue
MaTepHabl
IT N
13.1  OcHOBHBIE  BHIBI neioflz?{(}):oxr?) Texymmit
Hell\/leTaJ]HI/l‘{CCKI/IX g Malie nana; KOHTPOIL OIK-1.1,
MarepuaioB. Mx cBoiicTBa 4 4 110 roIT)OBKa’K saluira OIK-1.2,
P ) . J1a00paTOPHBIX OIIK-1.3
U IPUMEHCHUE. 71a00paTOPHBIM
pabot
3aHATHIM
Wroro no pazneny 4 4
14. TIpoMeXyTOUHBI KOHTPOJIb
(Dk3ameH)
IMpopaboTka
JICKIITMOHHOTO
141 Koucynbrauuu 1o varepuara. [IpomexyTounsIit OIlK-1.1,
W3yuenue
BOIIPOCaM TIOATOTOBKH K KOHTPOJb OIIK-1.2,
JIOTIOJTHUTEILHOTO
JK3aMEHY. (Ox3ameH) OIIK-1.3
MaTepHana.
[ToaroroBka
JK3aMeHY
Uroro no pazneny
Uroro 3a cemectp 36 | 18/7,21 50,2 JK3aMeH
54/21,6
Uroro no aucuuminuze 72 ’ 156,3 3a4eT, DK3aMEH

u




5 O0pa3oBare/ibHbIE TEXHOJIOTUH

[Ipu npoBeneHnn yueOHBIX 3aHATHI MpenoiaBaHue AUCUUIUINHBL «MarepranoBeieHue»
peanu3yercsi B (opMe KypCOB, COCTAaBIEHHBIX C HCIIOJIB30BAaHHEM pE3yJIbTaTOB Hay4YHBIX
UCCJIEIOBaHMM, MPOBOAMMBIX Ha Kadeape, a TakkKe B IEHTPE KOJJICKTUBHOTO IOJIb30BaHUS
MI'TVY, B TOM 4uCIie C y4ETOM PEerHOHAIBHBIX 0COOEHHOCTEH MPO(heCcCHOHABHON AEITEeIbHOCTH
BBIITYCKHUKOB U moTpedHocTe paboTonareneit (MMK, MMK-METH3, benmar u ap.).

B mpomecce mpenomaBaHust AMCUMIUIMHBL  «MaTepuanoBeieHUEY PUMEHSIOTCS
TpaJULIMOHHAs,, WHTEPAKTUBHAas U HHYOPMAIMOHHO-KOMMYHHKAI[MOHHAs 00pa3oBaTeIbHbIC
TEeXHOJIOTUH. [IpyM WCHONBb30BaHUM TPAAMLIMOHHBIX 00pa30BATENBHBIX TEXHOJIOTHH y4deOHBIE
3aHATHS BBINONHSIOTCS B (GopMe HH(DOPMALMOHHBIX JEKUUH U J1abopaTopHBIX paboT. OTa
TEXHOJIOTUSI ~ COYETaeTcs €  HUCMOJb30BaHHEM  HMH(OPMAIMOHHO-KOMMYHHUKAIMOHHBIX
00pa3oBaTeNbHbIX TEXHOJIIOTUM, KOTJa JIEKIIUU IPOBOAATCS B hopMe JIEKIHIi-BU3yaTH3auil, Ipu
peanu3ali  KOTOPBIX  HM3JI0XKEHHE COACP)KAaHUS  CONPOBOXAACTCS  IpE3CHTAled ¢
JNEMOHCTpalKe yueOHbIX MaTepUasoB, MPEICTABICHHBIX B PA3JIMYHBIX 3HAKOBBIX CUCTEMax, B
TOM YHCJIE WUTIOCTPATUBHBIX, IPaUIECKHX, ayAHO- U BUICOMATEPHAIIOB.

JIeKMOHHBIN MaTepuan 3akperuiieTcss B XoJe J1alopaTOPHBIX pPadOT, Ha KOTOPBIX
BBITIOJIHSIOTCSL TPYNIIOBBIE WM WHAMBHIAYyalIbHbIE 3aJaHUi 10 TpoOWJeHHOW Teme. Ilpum
MPOBEICHUN J1a0OpaTOPHBIX pabOT UCHONB3yeTCs HMHTEPAKTUBHbIE 00pa3oBaTelbHBIC
TEXHOJIOTUH, YTO TMPEIIOoJaraeT akTHBHOE U HEJIMHEHHOE B3aUMOJICHCTBHE 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 CHUTYallud C
[ENbI0 POPMHUPOBAHUS U PA3BUTHSI TPO(PECCHOHATBHBIX HABBIKOB 00YJYarOIUXCS.

Peanu3anust KOMIIETEHTHOCTHOTO MO/IX0/1a MPEAYCMaTPUBAET UCIIOIb30BAHKE B Y4eOHOM
nporecce AaKTHBHBIX M WHTEPAKTHUBHBIX (OpPM TPOBEINCHHS 3aHATHH B COYETAaHUH C
BHEAYJIUTOPHON paboToil ¢ 1enbl0 POPMUPOBAHUS U Pa3BUTUSA MPO(ECCHOHANBHBIX HABBIKOB
o0yyJaroumxcs.

CamocrosiTenbHasi paboTa CTYJEHTOB HallpaBlI€Ha Ha CaMOCTOSITEJIbHOE W3y4YEHHE
yueOHOM M HAy4yHOW JHUTEpaTyphbl, a TAKXKE CaMOCTOSATEIbHYIO MPOpabOTKy TeM B Ipoliecce
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-MeTOAMYecKOEe H HH(POPMALIMOHHOE O0ecnevyeHue TUCIUIIHHbBI (MO1YJIs1)

a) OcHOBHas JIUTEpaTypa:

1. MarepuanoBenenue [DIeKTpOHHBIH pecypc]: yueOHoe mocobue s By3os / JI. B.
Tapacenko, C. A. [laxomoBa, M. B. YHuukosa, C. A. I'epacumos; nox pex. JI. B. Tapacenko. —
M.: HUI[ HWudpa-M, 2012. - 475 «c.. 60x90 1/16. — Pexum jgocryma:
http://new.znanium.com/bookread2.php?book=257400. - 3arm. ¢ o2kpaHa. — ISBN
978-5-16-004868-0.

2. JlaBeinoBa, M. C. MarepuanoBencaue [DneKTpoHHBIN pecypc]: yueOHoe mocobue /
HassimoBa U. C., Makcuna E. JI. - 2-e uza. — M.: U1 PUOP, HUIl UHD®PA-M, 2016. — 228 c.:
70x100 1/32. — Pexxum noctyma: http://new.znanium.com/bookread?2.php?book=536942. — 3aru.
c skpana. — ISBN 978-5-369-01222-2.



http://new.znanium.com/bookread2.php?book=257400
http://new.znanium.com/bookread2.php?book=536942

0) lonotHuTEIBHAS TUTEPATYypA:

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

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

3. MarepuanoBeficHUE W TEXHOJOTHsI MaTEpHAIOB [DIJIEKTPOHHBIN pecypc]: yueOHoe
nocobue / mox pen. A. W. bareimesa u A. A. Cmonbkuna. — M.: UTHOPA-M, 2018. — 288 c. —
Pesxum mocryma: http://new.znanium.com/bookread?2.php?book=946206. — 3ari1. ¢ skpaHa.

B) MeToauyeckue ykazanus:

1. Ememomma A.H., KonmeBa H.B., Ilerpouyenko E.B. M3y4yenne npuHIumnoB paboTsl U
YCTpPOMCTBa MeTaiorpaduyeckoro MUkKpockona. Meroanyeckue ykazaHus K JaOOpaTOpHOii
pabote. — Marautoropck: I'OY BITIO «MI'TY», 2009. -9 c.

2. Konesa H.B., Uykun B.B., Edpumosa 10.}O. M3yuenne MakpoCTpyKTypbl JUTOTO
MeTaJula ¥ JEHIPUTHOW KpHCTALIH3AMA. MeToIu4ecKnue yKazaHus K JJabopaTopHOU padoTe. —
Marnuroropck: U3n-Bo Marauroropck. roc. Texs. yu-ta um. [.1. Hocosa, 2011. -7 c.

3. Kommesa H.B., Ememommn A.H., Ilerpouerxko E.B., Edumona I0.1O.
XKenezoyrnepoauctele crulaBbl. MeToauuyeckue YyKazaHusi K Ja0OpaTOpHbIM paboTaMm. —
Marnutoropck: OV BITO «MI'TY», 2010. —42 c.

4. Ememomun A.H., KonmeBa H.B., [lerpouenko E.B., Kopaunos B.JI. MakpocTpykTypa
CTaJIi U METO/IbI €€ OLIEHKU. MeToin4yeckue yKkazanus K 1abopaTopHoil pabore. — MarHUTOropck:
Wzn-Bo Maruurtoropck. roc. TexH. yi-ta uM. I.J1. Hocona, 2014. — 17 c.

5. Ememommmn A.H., Ilerpouenko E.B. MukpocTpykTypa JerMpoBaHHBIX CTajell u
4yryHoB. MeTonuueckue yka3zanus K JaboparopHoii pabote. — Maruutoropck: MI'TY, 2007. -9
c.

6. Emenrorma A.H., I[Terpouenko E.B, CerukoB A.b. MccrnenoBanre BIUSIHHS XOJI0HON
IIaCTUYECKOW aedopmManu M TMOCIENYIOIIET0 HarpeBa Ha MHUKPOCTPYKTYPY M TBEpPIOCThb
HU3KOYTJIEPOAUCTON cTainy. MeTouueckue yKa3zaHus K JadopaTopHoil pabore. — MarHUTOropck:
W31-Bo MarauToropck. roc. Texs. ya-ta um. I.J1. Hocosa, 2015. — 8 c.

7. MomnoukoBa O.C., Hedenve C.II., Ilunakuna M.B. IloctpoeHue nuarpammbl
COCTOSIHHS CHCTeMbl ciutaBoB Pb — Shb. Meronnveckue ykazanus K JiabopaTopHOW padoTe.
Marnurtoropck: M3a1-8o Marauroropck. roc. Texs. yu-ta um. I'.J1. Hocosa, 2015. — 8c.

8. Kommera H.B., Uykun B.B., Epumosa 10.10. N3yuenne MUKpOCTPYKTYpBI CTadH U
YyryHa B HEPaBHOBECHOM COCTOSHUH. MeToauyeckue yka3aHHus K J1abopaTopHOW pabore. —
Marnutoropck: MI'TY, 2009. — 15 c.

9. Ememommma A.H., Ilerpouenko E.B., Hedenpver C.II. M3yueHue MUKPOCTPYKTYpPbI
IBETHBIX CIJIaBOB. MeToanueckue ykazaHus K jgabopatopHoii pabore. — Maraurtoropck: M3a-Bo
MarnuTtoropck. roc. TexH. yu-ta um. I'.J1. Hocosa, 2013. — 13 c.

10. Tlerpouenko E.B., Hedemper C.II., MomnoukoBa O.C., Ewmemommun A.H.
MukpocTpyKTypa NOpPOIIKOBBIX ¥ KOMIIO3UIIMOHHBIX MaTepHalloB. — MeToauueckue ykazaHus K
naboparopHoit padote. Marautoropck: MI'TY, 2010. —9 c.

11. Ilerpouenko E.B., Hlunakuna M.B. Binsinue Temneparypsl HarpeBa 1 nocje yromei
NEePEeKPUCTAIITN3ALNY Ha pa3Mep 3epHa ayCTeHUTa. — MeTonyeckue yKka3aHus K J1abopaTopHOH
pabote. Maruutoropck: MI'TY, 2003. — 12 c.

12. ITerpouenko E.B., Hedenpen C.I1., Monoukosa O.C. CTpykTypa ¥ CBOMCTBa


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

YIJIEPOJMCTON CTaM MOCIIe OTKUTA U HOpMau3aluuu. MeTouueckue yka3zaHus K 1a00paTopHOit
pabote. — Marautoropck: MI'TVY, 2010. —12 c.

13. Ilerpouenko E.B., MomnoukoBa O.C., Hedenver C.II., 3akanka yriepoaucTtoi u
JETUPOBaHHOHN cTanu. MeToauueckue ykazaHus K JlabopaTopHoil paboTe. — MarHuToropck:
MI'TYVY, 2013.-9c.

14. Tlerpouenko E.B., Monoukosa O.C. OTnyck yriepoaucTol W JISTHPOBAaHHOMW CTajIu.
Metoaunueckue yka3anus K 1abopaTopHoii pabote. — Marautoropck: MI'TY, 2013. -9 c.

r) [Iporpammuoe odecnneuenne u UHTEepHeT-pecypcehl:

IIporpammHoe o0ecnieueHue

Haumenosanue I10 Ne norosopa Cpoxk neiicTBUS JIULEH3UU
MS Windows 7
Professional (mis J1-1227-18 o1 08.10.2018 11.10.2021
KJIACCOB)
MS Office 2007 \n, 135 or 17.09.2007 Gecepouo
Professional
7Zip CcBOOOIHO OECCPOUHO
ONEeKTPOHHBIE
akatel mo kypey  [K-227-12 ot 11.09.2012 0eccpodHO
“Marepuaioseaenue”
FAR Manager CBOOOJIHO 06EeCCPOUHO
IIpodeccuonanbHbie 6a3bl JAHHBIX H HH(POPMAIHOHHBIE CIPABOYHbIE CHCTEMbI
Ha3BaHue Kypca Ccpuika
YHuBepcuterckas HWHGOPMAIIMOHHAs CHCTEMa . .
POCCILS https://uisrussia.msu.ru
MexyHapoaHas pedepaTuBHas 1| ttp://scopus.com
MOJJHOTEKCTOBAs  CIpaBodyHasg 0a3a  JaHHBIX ] '
MexnyHaponHas HAayKOMETpHUYECKast

pedepaTuBHas ¥ IMOJHOTEKCTOBas Oasa manubx |http://webofscience.com
Hayanbix n3aaanii « Web of sciencey
OnekTpoHHbIe pecypebl oubmuoreku MI'TY um.

http://magtu.ru:8085/marcweb2/Default.asp

I'.1. HocoBa

denepanbHOE  TOCYIapCTBEHHOE  OIOKETHOE

yUpeKIeHNE «DenepanbHbIit uncturyt|URL: http://www1.fips.ru/
POMBIIIICHHOW COOCTBEHHOCTH

Wudopmanmonnast cucteMa - EauHOe OKHO

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

JIOCTYIIa K HH(GOPMAIIMOHHBIM pecypcaM
IMTouckoBas cucrema Axamemust Google (Google

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

Scholar)

HarmonanpHass nHOOPMAIHOHHO-aHATUTHYECKAST

cucrema — Poccumiickuit wmnmekc nayunoro|URL: https://elibrary.ru/project_risc.asp
nutupoBanus (PHI)

DnekTpoHHas 6a3a mepuoauyecKnx u3gaHui East
View Information Services, OO0 «MIBUC»»
9 MaTtepuHaJIbHO-TEXHHYECKOE o0ecTedeHne TUCIUTIHHBI (MOLYJIs1)

https://dlib.eastview.com/

MaTCpI/IaJ'IBHO-TCXHI/IquKOC obecrnieucHUe JUCHHUIIIIMHBI BKIIFOUYACT:


https://uisrussia.msu.ru/
http://scopus.com/
http://webofscience.com/
http://magtu.ru:8085/marcweb2/Default.asp
http://www1.fips.ru/
http://window.edu.ru/
https://scholar.google.ru/
https://elibrary.ru/project_risc.asp
https://dlib.eastview.com/

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

- TEeXHHUYECKMMHU CPEACTBAMU OOYYEHUS, CIYKAIIUMH Ui IPEACTaBICHUS y4eOHOI
uHpopManuu OOJIBIION ayAUTOPUHU: MYJIbTUMEIUHHBIMU CpEACTBA XPAHEHUS, IMepenadyd u
MpeACTaBICHHS Y4eOHON HHPOpMAIIHH;

- CTIeUUAIN3UPOBAHHON MEOETIBIO.

2. Y4eOHblE ayauUTOpUM JUIA NPOBEIACHUS JIAOOPATOPHBIX 3aHATHH OCHAIICHBI
1a00paTOPHBIM 000PYAOBAHUEM:!

«JIabopaTopust MpoOOIOATOTOBKIY:

- OTPE3HBIMH, NUTH(OBAIILHBIMU U TTOJIMPOBATBHBIMU CTAHKAMH;

- 000py10BaHNEM IS TPaBJICHUS NITH(OB;

- CTIeUMAIN3UPOBAHHON MEOETIBIO.

«JIabopaTopust ONTUYECKONW MUKPOCKOITHH»:

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

- KOMITBIOTEPHBIMH CHCTEMaMHu 00paboTku n3obpakenuit Ha 6ase 1O «Thixomet PRO»
u «SIAMS-600x;

- KOJUICKIIMSMH MHKpPO- M MAaKpOUUTU(OB YIIEPOAUCTHIX W JIETHPOBAHHBIX CTaJeH,
YYTI'YHOB, IBETHBIX METAJUIOB U CIUIABOB, TOPOLIKOBBIX MATEPHUAIIOB;

- KOJUIEKIEH MaKponuingoB ¢ TeeKTaMi MaKpOCTPYKTYPHI CTaJICH;

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

- CIIeMaIM3UPOBAHHON MeOebIo.

«JIabopaTopust MEXaHHYECKUX UCTIBITAHUI:

- mukpoTtBepaomepom BuehlerMicromet 5103 Buehler;

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

- yHUBepcallbHbIM TBepaoMepoM M4C075G3 EmcoTest;

- HaINoJIbHOW YHHUBEPCAILHOW UCIIBITATeIbHOM NBYXKOJI0HHOM Mammuoi AG 1C-300 KN
Shimadzu Corp;

- HAIOJILHOW YHMBEPCAJIbHOM MCHBITATeNIbHON IBYXKOIOHHON MammHoi AG 1C-50 kKN
Shimadzu Corp;

- Bueodkcrenzomerpom TRWiew XShimadzu Corp;

- konpoM MasaTHUKOBBIM MK 300 OO0 « UMITVYJIbCy;

- MEpUTEIHLHBIM HHCTPYMEHTOM;

- CTIeLMAIN3UPOBAHHON MEOETIBIO.

«JIaGoparopusi CKaHUPYIOIIEH AIMEKTPOHHON MUKPOCKOTTUN»:

- 3JIEKTPOHHBIM CKaHUpYOmuM Mukpockornom JEOL JSM —6490LV;

- cucTeMoil MUKpoaHanu3a ¢ nporpamMubiM obecrieuerreM INCA Energy 450 x-MAX
50;

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

- CHIeMaIM3UPOBAaHHON MeOebIo.

«JIabopaTopus TepMHUECKOM 00PaOOTKI»:

- TEePMHUECKUMH KaMEPHBIMHU TTEYaMU;

- COJISIHBIMM BaHHAMU;

- YCTaHOBKOM TJIa3MEHHOM 3aKaJIKH;

- CIIeUUAIN3UPOBAHHON MEOETIBIO.

3. YueOHast ayquTOpHUs Ui TPYIIOBBIX W WHAWBUAYAIGHBIX KOHCYJIBTAIMNA, TEKYIIETO
KOHTPOJISI ¥ IPOMEKYTOUHOM aTTEeCTallMy OCHAIIICHA!

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

- CHIeMaIM3UPOBAaHHON MeOeIbIo.

4. TTomerieHHe 7151 CAMOCTOSATENIbHOM pabOThI OCHAIIEHO:



- KoMIbloTepHON TexHukoi ¢ makerom MS Office, ¢ mogkimrouenunem k cetn «HTEpHET» H €
JOCTYIIOM B JIEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTENIbHYIO CPEly YHUBEPCUTETA,

- CTIeIMAIN3UPOBAHHON MEOETIBIO.

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

- CIIELMAIN3UPOBAHHON MEOEIIBIO: CTeNIaKaMU JJ1s XpaHeHHsl ydeOHOro 000pyA0BaHMS;

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

6 YueOHO-MeTOo NYeCcKOe o0ecTieyeHrne CAaMOCTOATEILHOH PadoThl 00y4arouXcst

[To mucumrumae «MarepuanoBeleHne» NPeIyCMOTPeHA ayAWTOpHAs M BHEAYAUTOpHAs
caMmocCTosTeNIbHAs paboTa 00ydJaroIIMXCs.

6.1 AyauTopHas caMoOCTOsITeJIbHasi PadoTa CTYJICHTOB TIPEIIOaraeT BBITIOJHESHUE
KOHTPOJIbHBIX PaboT.

Ilepeuens BONMPOCOB /Jis MOATOTOBKU K KOHTPOJIBHBIM ayIMTOPHBIM padoTraM Mo
TeMaM M CHUILTHHbI

Tema 1. CTpoeHue u cBoiicTBa MaTepuayioB. MeToAbl MCCIIe10BAHUS

1. Yro uzywaer MmaTepuangoBeneHue?

2. IlpuBeaute mpuMepsl BIUSHUS CTPYKTYPBI HAa CBOIICTBAa MaTepHara.

3. HazoBuTe BUIBI CBOMCTB MaTEPHUAJIOB.

4, Kakue cBoiicTBa Ha3pIBalOT uzndeckumu? [IpuBeuTe mpruMepbl CBOMCTB.

5. Kakwme cBoOMCTBa Ha3bIBAIOT MeXaHMYeCcKUMH? Ha30BHTE OCHOBHEICE MEXaHHUUECCKHE
CBOMCTBA.

6. Kakue cBoiicTBa Ha3pIBalOT XUMHYecKMMH? UTO Takoe XMMHYECKas aKTUBHOCTh M
XUMHYECKast CTOMKOCTBH?

7. Kakue cBolicTBa Ha3bIBalOT TeXHOJIOTHYeckuMu? Ilepeuniciute U3BECTHBIE BaM.

8. Urto xapakTepu3yroT JuTeiiHble cBoiicTBa? Ha3oBUTE OCHOBHBIE U3 HUX.

9. Kakue cBoiicTBa XapaKTepU3ylT TMOHATHUS: 00pabaThIBAEMOCTb JIABIICHUEM,
00pabaTbIBa€MOCTb PE3aHUEM, CBAPHBAEMOCTh?

10. HazoBuTe OCHOBHBIE TPYIIIBI MATEPHAJIOB U IATE UM KPATKYIO XapaKTEPUCTUKY

11. Ha xakue Kiacchl U M0 KaKUM MPU3HAKaM JIEJIST MeTasibl?

12. Kakwue MeTauTbl Ha3bIBAIOT YSPHBIC METAJLIBI?

13. Kaxue mMeTasibl OTHOCAT K 1BeTHBIM? Ha30BHUTE OCHOBHBIE IPYIIIBI IBETHBIX METALIOB.

14. B yem npeumymiecTBa YepHbIX METAJUIOB?

15. KaxoBbI 1OCTOMHCTBA IIBETHBIX METAJJIOB?

16. KakoBBbI IOCTOMHCTBA HEMETAJUTMUECKUX MaTepruasioB? I e uxX MpUMEHSIOT?

17. Kaxue maTepuaiibl Ha3bIBatoT I1actmMaccamMu? Kak onu noapasaenstorcs?

18. Yto Takoe KOMIO3UTHBIE MaTepralibl? KakoBbI HX mpenMytecTBa’?

19. JIng yero HE0OXOAUMO UCCIIENOBATh CTPYKTYPY MaTepHaioB?

20. Kaxk nmoapasnensercsi CTpyKTypa B 3aBHCHUMOCTH OT pa3Mepa ee JIIeMEHTOB?

21. Yto Ha3BIBAIOT TOHKOM CcTpyKTYpoil? Kak oHa nzydaercs?

22. Yto Ha3pBalOT MHUKpOCTpyKTypoir? Kak oHa wusydaercs? Jlaiite XapaKTepUCTHKY
MHUKPOCKOIIMYECKOMY METOAY UCCIIEIOBAHNS METAIIIIOB.

23. Yto wHazpBaloT MakpocTpykrypoir? Kak ona wusyuaerca? OxapakTepusynTe
MaKpOCKOIHMUYECKNE METO/IbI aHAIN3a METAJUIOB.

24. JlaliTe XapaKTEpUCTHKY DJIEKTPOHHO-MHKPOCKOITUYECKAM METOJIaM HCCIIeOBaHUS



METaJIJIOB.
25. JlaiiTe XapakTEepUCTUKY AUPPAKIIMOHHBIM METOIaM HUCCIISIOBAHUS METAIIOB.

TeMma 2. ATOMHO-KPUCTA/UIHYECKOE CTPOEHNE MeTAJJIOB

1. Yewm orTnuuaroTca KpUCTALIIMYECKHE Tela OT aMOP(PHBIX Ten?

2. Kakue marepualbl Ha3bpIBAIOT KPUCTALTUNICCKIUMHE?

3. Kaxkue marepuanbl Ha3pIBatOT aMOPPHBIMU?

4. Yem o0ObBsCHSETCA 3aKOHOMEPHOE VYIOPSAJOUYEHHOE paCIONOKEHHE aTOMOB B
KPUCTAJUIMYECKON perieTke?

5. Kakue Tumsl cBs3U CyIIECTBYIOT?

6. HazoBuTe oOCHOBHBIE CBOICTBa MeETAIOB. UYeM OOBICHSIOTCS 0OcoOble CBOMCTBA
METaJIJIOB?

7.  UTO Ha3BIBAIOT KPUCTAJUIMYECKOW PEIICTKOMN?

8. Urto Ha3BIBAIOT JAJIBHUM MOPSIKOM B MaTepuane?

9. Uro Takoe snemeHTapHas sueiika? Kakumu nmapameTrpamMu OHa OITUCHIBAETCS?

10. Kakwue TUTIBI KPUCTAINTMYECKUX PEIIETOK BaM H3BECTHBI? OXapaKkTepu3ynTe ux.

11. Yto Ha3bIBAIOT KOOPMHAIIMOHHBIM YHCIIOM?

12. Tlouemy KpHCTaNTMYECKHE PEHICTKA METAJIOB HA3bIBAIOT IJIOTHOYITAKOBAHHBIMH?

13. B uem cymHocTh nonumopdusma? Uto takoe noaumopdHoe npeBpaiieHue?

14. Yro Takoe anuzorponus? KakoBa npuurHa aHU30TPOTTHU?

15. Tlouemy MOHOKPHUCTAILIBI SBISIOTCA aHU30TPOITHBIMU MaTepuaiamu?

16. Tlouemy MOJMKPUCTAILTUICCKIEC MATEPHAIIBI SIBIISTFOTCS KBA3UU30TPOITHBIMU?

17. Tlouemy amop(HbIe Tena SBISIOTCS UICTUHHO U30TPOITHBIMU?

18. Uro Ha3pIBaIOT NedeKTaMHu KPUCTATUTMIECKOTO CTPOCHHS?

19. Kak xiaccuuuupyroT HECOBEPIICHCTBA KPUCTAIITUIECKOTO CTPOSHUS?

20. OxapakrepusyiiTe ToueuHbIe Ae(hEeKThI KPUCTATUIMIECKOTO CTPOCHHSL.

21. Kakyro poab UrparoT To4euHble JeheKThl B KPUCTAUNIMYECKUX MaTepraiax?

22. Kakue HECOBEPIICHCTBA KPUCTAJUTMUECKOTO CTPOCHHS HA3BIBAIOT JIMHCHHBIMU U
nouemy? Kakue ObIBaOT AUCIOKAIIUU?

23. KaxoBa poib JUCITOKAUi B KpUCTAIIax?

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

25. Kaxyro poib UTparoT rpaHUIIbl 3€PEH B KpHCTaIax?

Tema 3. Kpucraaimzauus pacnjiaBos

1. OOpscHUTE NPUHIUIHAIBLHOE OTJIMYME KPUBBIX OXJIAXKAECHUS IpPU 3aTBEpPACBaAHHUU
KPUCTANTNYECKUX U aMOP(HBIX MaTepHasoB.

2. KaxoB ¢usnyecknii cmbic Temmeparypsl To?

3. Tlouemy pnis Hauana KpUCTAJUIM3allMM HEOOXOAMMO NEpeoXJIaXIEeHHE KUIKOTO
MeTaJljia HUKe TeMIlepaTypbl paBHOBECHS?

4. Kakoil mpouecc Ha3plBalOT MnepeoxjaxaeHueM? UTo Ha3pIBalOT  CTENEHbBIO
nepeoxJiaxaeHus?

5. KakoB MexaHHM3M KpHCTaIA3auun?

6. Kaxk mpoucxoaut poct KpucTamioB?

7. Uewm 3aBepiiaercs Npolecc KpucTaan3aun’?

8. Kakx BmmseT CKOpPOCTh OXJ@XKICHWS TPU KPHUCTALIM3AIMA HA  CTETCHb
NEPEOoXJIaXKAECHNA?

9. Kakumu akropamu ompenensieTcs BO3MOXKHAsI CTEICHb MEPEOXITKIACHUS JKUIKOTO
MeTaJljla HUKE TEMIIEpaTypbl KpUCTAJIIU3alun?

10. Kak MOXHO TIOJYyIUTh aMOP(HBIA MeTaIII?

11. Yrto MOXXET MOCIY>KUTh 3apOJIbILIEM IPU HECAMOIIPOU3BOIBHON KPUCTAIUIM3ALIUN?

12. Tlouemy mpm OdYEHb MaJOW ¥ OYEHb OOJBIIOW CTETEHU MEPEOXITKICHUS



KpHUCTaJNTU3aIUs TOAaBIseTcs?

13. Yro Ha3zmBaroT obOnactsamu OmwkHero mopsiaka? Kakyioo ponb OHM WTrparoT mpu
KpUCTAJIIN3aLUH?

14. Kak nmpoucxoJuT roMOreHHoe 3apoxaeHue? YUTo MOXKET CIYKUTh 3apOAbIIIeM IPHU
CaMOIIPOU3BOJIBHOM KpHUCTaIn3auun?

15. Kakoii 3apopli Ha3bIBalOT KpuTuueckuM? Kak MeHsieTcst ero paMep ¢ yBeIUYEeHUEM
CTEINEHU MePEOXIIAKIACHUS?

16. HazoBuTte nmapameTpsl KpUCTAILTU3ALIUU.

17. Kak BiuseT cCTeNneHb MNEPEOXJKICHUS HA YHCIO IIEHTPOB KPHUCTALTU3AINH U
JUHEHHYIO CKOPOCTh POCTa 3apO/bIIIEH.

18. Yem xapakrepusyercs rereporennoe 3apoxjaenue? [louemy ono sHeprerndecku d6omnee
BBITO/IHO, Y€M TOMOTeHHOEe?

19. Kaky1o poJsib UTparoT MPUMECH NP KPUCTAIUTU3ALNHU?

20. Yro Ha3bIBalOT MOAU(DUIIMPOBAHUEM IIPH KPHUCTAIUIU3ALMU?

21. Kaxue Mepbl MOKHO MPEITIOKHUTD IJIsi TOr0, YTOOBI 00ECIICUNTh MOIYYEHUE MEIKOTO
3epHa MpU KpUCTAUIU3auu?

22. Kakoll KpuCTaul Ha3bIBalOT ACHAPUTHBIM? [lodemy mpu 3aTBepJeBaHUU MeTaylia
KPUCTAILJIBI PACTYT B BHJIE€ JCHIPUTOB?

23. Kaxue kpucTaummyeckue 30Hbl MOTYT (pOpMHUPOBATHCS B CITUTKE?

24. Tlouemy Ha MOBEPXHOCTH CIIUTKA 00pa3yeTcsi 30Ha MEJIKUX PAaBHOOCHBIX KPHCTAJLIOB?

25. Yto Ha3BIBAIOT CTOJOYATHIMH KPUCTAILIAMU?

26. 3auem MpPOBOJAT ONEPAIUIO OJICTYKUBAHUS TIPU MOTYUYEHUU OTIUBOK?

27. Tlouemy w™artepuan  (opMbl  (M3JOXKHHIBI) BIMSIET Ha BEIUYMHY 3€pHA
3aKpUCTANTM30BaBIIETrocs MeTasia?

28. Urto wHazpBaroT ycankoi? UYUTo Ha3pBalOT ycamouHouW pakowHOH? [louemy oHa
oOpa3yerca?

Tema 4. Jlepopmanusi u Harpes 1e(pOpMUPOBAHHBIX MATEPHAJIOB

1. B uyewm paznnuue MEXIy yIpyroi u rniaacTuyeckoil nepopmanneit?

2. Uro Ha3BIBAIOT IUIOCKOCTSIMH CKOJBKEHHUSA? UTO Takoe TJaBHBIE IUIOCKOCTH
CKOJIbJKEHUS?

3. KaxoB MexaHu3Mm 1uractuuecko aedopmarim?

4. B d4eMm paznuuue MEXAYy CKOJBXEHHEM WU JBOWHUKOBAHHMEM IIPU ILIACTHYECKOM
nedopmaruu?

5. KaxoBa mpuunHa MeXaHMYECKOTo Hakiena?

6. Kaxk mmoTHOCTB AMCIIOKAIN BIHSIET HA TPOYHOCTHBIE CBOICTBA?

7. Kax MeHs0TCS CBOMCTBA MeTaJlla IPU XOJIOAHOM IIacTHUecKoi negopmanuu?

8. Kak m3meHsieTcst cTpoeHre MeTaluia MpH IIaCTHIecKoH aedopmarmm?

9. Uro takoe TekcTypa nepopmanun’?

10. Yro Ha3BIBAIOT BO3BPATOM IIPH HArPEBE XOJI0HOIS(HOPMHUPOBAHHOTO MeTaIIA?

11. Yro Ha3bIBaIOT MOJUTOHHU3AIMEN IIPU HArPeBe X0JI0IHOIe(OPMUPOBAHHOTO MeTasLIa?

12. Yro Takoe 3apoAbIIIH PEKPUCTATUTH3AIIH?

13. Yro Takoe Temneparypa peKpuCTaIIu3aluun?

14. Kakue usMeHeHHs CTPYKTYphl, HA0II0Aa€MOM B ONTUYECKUI MUKPOCKOII, TPOUCXOISAT
IIPY IEPBUYHOMN PEKPUCTAIIIIN3ALUN?

15. KakoBa TemnepaTypa peKpuCTaIIIN3alUU YUCThIX METAJIOB?

16. B yem pa3HHIIa MKy MEPBUYHON U BTOPHUHON PEKPUCTAIITU3ALIUNH?

17. B dem oTnuyne cobupaTesnbHON U BTOPUYHONW peKpHUCTaIIU3alUU?

18. Kak  MeHsOTCS ~ CBOWCTBA  XOJOJHOAC(POPMHUPOBAHHOIO  MeTaula  MpHU
PEKpUCTAIIN3ALHU?

19. KakoBa poJib peKpUCTAIIN3aUOHHOTO OTXKHUTra?

20. B uewm paznuume MeXy XOJOJHON U TOPSTUEH MIaCTHIECKOH nedopManusiMu?



Tema 5. Mexannueckue cBOiicTBa

1. UYro nazpBatoT npouyHOcThIO? Kak ompenensioTcss MPOYHOCTHBIE XapaKTEPUCTUKU
MaTepuana?

2. JlaiiTe ompeneneHre OCHOBHBIM MPOYHOCTHBIM XapaKTEPUCTUKAM.

3. Uro Ha3BIBAIOT IIACTUYHOCTHIO? Kak ompenenstoTcs miacTu4eckue XapakTepUCTUKU
Marepuaia?

4. JlaiiTe onpe/eieHue OCHOBHBIM IIJIACTUYECKUM XapaKTEPUCTHUKAM.

5. Kakue cBolicTBa XapakTepusyeT TBEPAOCTh?

6. Ha3zoBute MeToabI ONpeeneHIs TBEPIOCTH.

7. UeM OTIIMYAIOTCS XPYNKOE U BA3KOE pa3pyLICHUs?

8. Ha3zoBute u oxapakTepu3ynTe BHIbI H3JIOMOB.

9. UYro Takoe nuHamuyeckue ucnbiTanus? Kakue XapakTepUCTUKU OMPEIENSIOTCS IMpH

JUHAMHUYCCKUX HUCIBITAHUAX ?

10.

3auem IIPOBOJAT YCTAJIOCTHBIC HUCITBITAaHUA?

Tema 6. @a3oBble M CTPYKTYpHble MNpeBpallleHUus B IBYXKOMIIOHEHTHBIX
MeTAUINYEeCKHX CHCTeMax

ook wdE

o N

10.

Uto Takoe KOMIOHEHT, (ha3a, CIIaB, CUCTEMA CILJIABOB?

Cdopmynupyiite npasuio ['n66ca. [IpuBenure mpuMepsl €ro UCIOIb30BAHUS.

JlaiiTe onpeencHue MOHATHIO ArarpaMma cocTostHus. Kakoe cocTosiHre oHa oTpaxaet?
Tumbl pa3 B METAUIMYECKUX CHCTEMAX.

Cdopmynupyiite nmpaBuio peraara (0Tpe3koB). s 4ero 0HO UCIOIB3YyeTCs?
CxeMaTH4HO M300pa3uTh OCHOBHBIC (Pa30BbIEC TUATPAMMBI IBOMHBIX CHCTEM U JaTh UX
XapaKTEPUCTHUKY.

Jlath xapakTepucTuKy (a3 u O6e3BapuaHTHBIX PEBPALICHUN CHCTEMBI.

CxeMaTH4HO H300pa3uTh KPUBYIO OXJIQXKICHUS JTFOOOTO CIUIaBa CUCTEMBI.

CxeMaTH4HO U300pa3uTh CTPYKTYpY JHOOOro cIjjaBa CHCTEMbl MpPH KOMHATHOMN
TeMIeparype.

PaccuntaTte OTHOCHUTENBHOE KOIWYECTBO CTPYKTYpPHBIX COCTaBISIIOIIUX B CIJIaBE U
CXEMaTUYHO M300pa3uTh €ro CTPYKTYpY IPU KOMHATHOM TeMIiepaType.

Tema 7. Kese3zo0yriepoaucroie CIJIaBbl

ouhkwndE

BC?
7.
8.

JlaiiTe XxapakTepuCTHUKy KOMIIOHEHTOB cuctemsl Fe-C.

Jaiite xapakTepucTuky eppura.

JlaiiTe XapaKTepUCTUKY ayCTEHHTA.

UYrto takoe rpadut?

Yro Takoe HEeMEHTUT?

Kaxoe npespamenune npoucxoaut Ha tuaun ES, GS, CD, ECF, PSK, HJB, PQ, AB,

Hazopute JIMHUIO, II0 KOTOpOf/'I BBIACTIACTCSA HepBH‘-IHBIfI OEMCHTUT, BTOpI/I‘{HLII‘;I

LEMEHTHT, TPETUYHBINA [IEMEHTUT, GEPPUT U3 ayCTEHUTA.

9.

10.
11.
12.
13.

Ha3oBure 1MHNIO MEPUTEKTUYECKOTO, SBTEKTUUECKOT0, SBTEKTOUIHOIO IIPEBPAILIEHUN.
HazoBuTe MuHNN NOIMMOPGHBIX MpEeBpaIIeHUH.

Ha3oBure kpuTHUECKHE TOUKU CTANIH.

Kakoli (heppuT Ha3bIBAIOT MEPECHIIEHHBIM U TIOYEMY?

OOBsicCHUTE CTPYKTYpy TEXHHYECKOTo Keje3a, IOIBTEKTOMIHOM, 3BTEKTOMJIHOH,

3a9BTEKTOUIHOUN CTaJIH.

14.

Onwumute oOpasoBanue nenedypura. Kakoit nee0ypuT Ha3bIBalOT MPEBpAIEHHBIM?



15. OOmwsacHUTE CTPYKTYpY OETIOr0 J03BTEKTUYECKOT 0, SBTEKTHUECKOT0, 3a39BTEKTHYECKOTO
YYT'yHOB.

16. ITouyemy Oenblil YyryH HE UCHOIB3YIOT KaK KOHCTPYKIIMOHHBIN MaTepuan?

17. Onummute oOpa3zoBaHue ayCTCHUTO-TPAPUTOBOM KOJIOHUHU B CEPBIX YyT'yHAX.

18. Kakue cruiaBel UMEIOT CTPYKTYpy, cocTosimyio u3 ¢deppura u mnepnurta? Kakue
Pa3HOBUJAHOCTH TaKHX CTPYKTYp BbI 3HaeTe?

19. Kakue criaBsl UMEIOT CTPYKTYPY, COCTOSINYIO U3 nepauTa? Pa3HOBHIHOCTH MepuTa.

20. B kakux cruiaBax B CTPYKType HaOII0AaeTCsd BTOPUYHBIA IEMEHTHUT?

21. Kakue cmiaBel MMEIOT CTPYKTYpY, cocTosAllyto u3 ¢eppura u nementuta? Kakue
Pa3HOBUAHOCTH TaKUX CTPYKTYp Bbl 3HaeTe?

22. Kakwue CTpyKTypbl Ha3bIBAIOT BUIMAHIITETTOBBIMU?

23. Kaxkue crnaBbel UMEIOT CTPYKTYPY, COCTOsIIIYIO U3 (hepputa u rpadura? PazHOBUAHOCTH
TaKUX CTPYKTYp?

24. Kakas ¢opma rpaduta B MEHBIIEH CTENEHU OCIA0JISIET METAUIMYECKYI0 OCHOBY
qyryHa?

25. Kaxkue criiaBbl UMEIOT CTPYKTYPY, COCTOALIYIO U3 TiepiauTa u rpadura? PaznoBuaHocTH
TaKUX CTPYKTYp?

26. Kaxkoii criaB Ha3bIBAIOT CEPBbIM YYTYHOM Ha (eppuTo-nepautHoil ocHoBe? Kak B HeM
MPOMCXOUT IBTEKTOUIHOE MTpeBpaIieHue?

27. YKaxuTe CTPYKTYpHBIH MPU3HAK CTaJIH, OEIOro YyryHa, CEporo 4yryHa.

Tema 8. Kiuaccupuxamusi, MapKupoBKa W TNpPHMEHEHHE KeJIe30yIrJIepoaucThIX
CIJIABOB.

[To kakuM pHU3HAKAM KIACCU(DUITUPYIOT CEPhIe YYT'YHBI.

MapkupoBKa U IPUMEHEHUE CEPOro (JUTEHHOro) YyryHa.

MapkupoBKa ¥ IPUMEHEHNE BEICOKOIIPOYHOI'O UYyT'yHA.

MapkupoBKa U IPUMEHEHUE KOBKOI'O UyT'yHa.

Kakoii yyryH Ha3pIBaloT aHTUQPUKIIMOHHBIM? KakoBsl ero cBoiictsa?

Kakoit uyryn Ha3piBaioT otTOesneHHbIM? KakoBbl ycioBus (OPMHUpPOBaHHS €ro
CTPYKTYpHbI?

7. BnusHue yriepoaa u MOCTOSHHBIX IPUMEcei Ha CBOMCTBA CTalH.

8. Tlo xakuM npu3HaKaM KJIACCUPUITUPYIOT CTAITN?

9. MapkupoBKa U IPUMEHEHHE YIIIEPOAUCTON CTaI OOBIKHOBEHHOT'O KaYeCTBa.

10. MapkupoBKa ¥ MPUMEHEHHE KAUeCTBEHHOW KOHCTPYKIIMOHHON yIJIEPOIUCTOM CTAIIH.
11. MapkupoBKa U MPUMEHEHUE UHCTPYMEHTAILHON YIIIEPOAUCTON CTAIIH.

12. MapkupoBKa U IPUMEHEHHUE CTAIN ST PACOHHOTO JTUTHSL.

13. MapkupoBKa U IpUMEHEHHE aBTOMATHOM CTalu.

14. Pacumdpyiite u gaiite XapakTepUCTUKY cIuiaBy cieayromux Mapok: Ct Okm, Ct 3cn, Cr
Smc, 10xm, 35, 55, 80, 25J1, A12, A20, V7A, Y12, CH 10, CY25, CH 30, B4 40, BY
60, K4 35-12, KUY 60-3.

ocouakrwnE

Tema 9. ®opMupoBaHHe HEPABHOBECHBIX CTPYKTYP

Kaxk nmpoucxoaut npespanieHus NepinTa B ayCTEHUT?
UYro Takoe (ha3oBas nmepeKpucTaIn3anus?
UTto Takoe HacneaCTBEHHOE 3epHO? [{eCTBUTEIBHOE 3€PHO?
Kak BnusieT poct 3epHa Ha CBOMCTBa cTaimu?
Urto coboii mpeAcTaBiIsieT [uarpaMmmMa U30TePMUIECKOTO paciajia MmepeoxXaaxaIeHHOTO
aycrenuTa? Kakyro 3aBUCUMOCTb OHA IIOKa3bIBAET?
6. Kaxkoit aycTeHUT Ha3bIBAIOT MIEPEOXIIAKICHHBIM?
7. Kak MeHsieTcs YCTOWYMBOCTh NEPEOXJAKACHHOTO ayCTEHUTAa MpPH TOHUKEHHUH
TEeMITepaTyphbl IPEBPAIICHHS ?

agkrownE



8. Ot 4yero 3aBUCUT XapaKTep CTPYKTYpbl IpPH HW30TEPMHUYECKOM IPEBpAIICHUU
MEePEeoXJIakKICHHOTO ayCTeHUTa?

9. Hasoswure TemreparypHbie 00JIACTH MTPEBPAILECHHS TEPEOXITKICHHOTO ayCTCHHUTA.

10. TIIpu xakoM mpeBpamieHuu ecTh U auddy3us xkenesa, u auddysus yriepoaa?

11. Tlpu xakoM mpeBpalleHUH MMoAaBiIeHa ToIbKo aAuddys3us xeneza?

12. Tlpum kakoMm mpeBpamieHud mnojasieHa auddys3us sxkemesa u yriepoma? Kakoe
npeBpalieHuii sBisieTcs: 6e3a1udPy3noHHBIM?

13. KakoB MexaHu3M MEpIUTHOTO MpeBpalieHus?

14. Yto mpencraBiseT coOOH MPOAYKTH MU(HY3MOHHOTO IMpPEBpAIIEHUs] ayCTEHHUTA B
yriiepoauctoi cranu? YTo Takoe MEeKIUIACTUHOYHOE PacCTOsTHUE?

15. Yto 001Iero UMEIOT CTPYKTYPHI IEPIUT, COPOUT U TPOOCTUT? UTO MX OTINYACT APYT OT
apyra?

16. KakoB MexaHU3M U OCOOCHHOCTH MapTEHCUTHOTO IIPEBPAIICHUS?

17. Yro mpexacraBisier co00il MPoayKThl 0e31udPpy3HOHHOTO TPEBpAIICHUS ayCTEHUTA B
YTJIEPOJIUCTOMN cTan?

18. Yro mpencrapiser coO0K MapTEHCUT B YIIEPOIUCTOMN cTaym?

19. Yto Ha3BIBalOT KPUTUIECKON CKOPOCTHIO 3aKAIIKH?

20. Kak coneprkaHue yriepo/ia BIHUsIET Ha CBOMCTBA CTaIM MPH 3aKajKe Ha MAPTEHCHUT?

21. Kakoii ayCTeHUT Ha3bIBAIOT OCTATOYHBIM?

22. Kaxkoe 13 npeBpalieHuil Ha3bIBaIOT MIPOMEXKYTOUYHBIM?

23. KakoB MexaHu3M OCHHUTHOTO MTPEBPACHUS?

24. Kakue CTpyKTypsl o0Opasytorcs mnpu OeldHuUTHOM mpeBpaiieHuu? UYem oHH
paznuuarorcs? KakoBsl ux cBoicTBa?

25. Kak gerupyromue 5JI€MEHThl BIUSIOT Ha YCTOMYMBOCTH MEPEOXIIAXKIESHHOTO
aycTeHuTa?

26. UYto co0oil mpeACTaBIsAIOT TEPMOKMHETUYECKUE TUArPAMMBI.

27. Kak MOXHO MCIOJIB30BATh IMArpaMMBI pactiajia MepeoxJakIeHHOTO ayCTeHUTa?

Tema 10. OcHOBBI TepMHUYECKOil 00padOTKH

1. JlaTh XapaKkTepUCTUKY KPUTHUECKHX TOUYEK CTAJIH.

2. Jlatb ompenesneHue NOHATHS TepMudeckas o0paboTka. YKa3aTh ee poJib.

3. Pacckasarp o kiacCMpUKAUKA U BHJIAX TEPMHUYECKON 00paboTku. [IpuBectn oOmIyro
XapaKTEePUCTUKY TEXHOJIOTMUECKUX MPOIIECCOB TEPMUUYECKON 00pabOTKHU CTaH.

4.  OOBICHUTH, IO KAKOMY MPU3HAKY OTXKUT Mojpasaensercs Ha orxkur [ u Il poga.

5. Jarp knaccudukanuio BuioB oTxura I poga. OOBACHUTH 11€1b, HA3HAYEHUE U PEKUMBI
Ka)KI0ro BUJA.

6. Jarp xnaccudukamyro BuaoB okura Il poga. OObICHUTS 11eTh, HA3HAUEHHE H PEXKUMBI
Ka)KI0ro BUJA.

7. JlaTb onpenaeneHue TeEpMUUIECKO 00paboTKH, Ha3bIBaeMoi 3akaiika. OOBICHUTE BBIOOD
TEMIIEPATYPHI HarpeBa MoJ 3aKajlKy [Ulsl pa3HbIX IPYII CTaleH.

8. OOBIACHUTH, KaK BRIOMPACTCS OXJIAXKIAIOIIAS CPeJia TIPHU OCYIIIECTBICHUH 3aKaJIKH.

9. Jlatp ompeneneHue KPUTHUYECKOW CKOPOCTH  3aKajKH, 3aKaJMBa€MOCTH U
MIPOKAJIMBAEMOCTH.

10. IIpuBectd XapakTEpUCTUKY BBICOKOTEMIIEPATYpPHOM M  HU3KOTEMIIEpaTypHOU
TepMOMEXaHUUeCKol 00paboTku. YKa3aThb NPEUMYIIECTBA M HEIOCTaTKH KaXJ0ro Buia U
00J1aCTH IPUMEHEHHUSL.

11. Jlate o0OuIyr0o XapakTepUCTHKY MPOLECCOB XHUMHUKO-TEPMUYECKOM 00paboTKH:
LIEMEHTALNH, A30TUPOBAHUS U HUTPOLIEMEHTALUH.

12. OOBSICHUTH Ha3HAYCHUS U CYITHOCTH MU Y3MOHHOTO HACHIIICHUS.

Tema 11. Knaccupukauus, MApKHpPOBKA, CBOIICTBA U IPUMEHEHHE JIETHPOBAHHBIX CTAJIeH



1. Jlate ompeneneHue MOHATUSAM JISTUPOBAHHAS CTallb, JISTUPYIOLIMNA JIEMEHT.

2. Knaccudukanus rerupoBaHHbIX cTajled 10 XUMHUYECKOMY COCTaBy, 110 HA3HAUYEHUIO, 10
Ka4yecTBY.

3. Kak pacnpenensitorcs Jerupyromue 3J1eMeHThl B CTasX ?

4. Kak nerupyrommue 3J1€MEeHTHI BIUSIOT Ha TOIUMOopdu3m xene3a?

5. Kak nerupyrouue 3;1€eMeHThI BIUAIOT HA YCTOMUUBOCTD MIEPEOXITAXKACHHOIO ayCTEHUTA.

6. Kunaccudukanus JerupoBaHHBIX CTalel MO CTPYKType B PaBHOBECHOM COCTOSIHUU
(OTOXOKEHHOM COCTOSTHUH ).

7. Knaccudukanus JerupoBaHHBIX CTaled MO CTPYKType B HEPABHOBECHOM COCTOSHHH
(HOpMaJIM30BaHHOM COCTOSIHHH).

8. Kak B MapKupOBKe JIETMPOBAHHBIX CTAJEH yKa3bIBACTCS: COAEP)KAHHE Yriepoja, BUJ
JIETUPYIOILErO JIEMEHTAa U €ro CoJepXKaHue, KauecTBO. YMeTh paciiuppoBaTb MapKy CTalH,
yKa3aB: COJAEp)KaHUE yIJIepoja; BHJI JICTUPYIOIIETO DJIEMEHTa M ero CoJep)KaHHe;
KJ1accu(pUKALUIO 110 Ka4eCTBY; Ha3HauUeHHe, 00JIacTh IPUMEHEHUS, IPUMEPHbIE CBOMCTBA.

9. B yem 0coOGeHHOCTH MUKPOJICTUPOBAHUS CTAJIH.

10. ITpuHUMIBI IErMPOBAaHUS KOHCTPYKIIMOHHBIX CTaJCH.

11. OcHoBHBIE IpyHIbl KOHCTPYKIIMOHHBIX CTaEH.

12. Posnp yrnepona, NpUHIMIIEI JIETUPOBAHUS U MAPKUPOBKA CTPOUTENBHBIX CTAIEH.

13. Kakue MamMHOCTPOMTENbHBIE CTald HA3bIBAIOT YIYYIIaeMBIMH M  THO4YeMy?
3aKOHOMEPHOCTH MX JITUPOBAaHUS U TepMUYecKoi o0palOorku. [IpuBenuTte mpumMepbl Mapok
CTaJu.

14. Cranu ans neMeHTaluu, HUTPOLIEMEHTAIUY U a30THPOBAHUS.

15. KakoBa posib yriieposia v JISTHPYIOUINX 3JI€MEHTOB B IIAPUKOIOIIIMITHUKOBBIX CTAJISX ?
OcobeHHOCTH TpeOOBaHUM K 3TUM CTAsIM M UX TepMHuueckas oOpaboTka. [IpuBectu mpumepsl
MapoK CTaJIEH.

16. KakoBa poinb yrieposaa u JISTUPYIOLIMX 3JIEMEHTOB B PECCOPHO-TIPYKHHHBIX CTAJAX?
OcobeHHOCTH TpeOOBaHUH K ATHM CTAJIsIM M MX TepMHUuYecKas oOpabotka. [IpuBectn npumeps
MapoK CTaJIeH.

17. OOBsCHUTH OCHOBHbBIE IPUHIUIIBI CO3JJaHUSI BBICOKOIIPOUHBIX CTaJIel

18. Cranu u crnaBbl 17181 pEXKYIIUX HHCTPYMEHTOB.

19. BeicTpopexymiue cTany.

20. IrtammoBele cTaH.

21. BanxoBble cTany.

22. Cranu [ MepuTeIbHOTO HHCTPYMEHTA.

Tema 12, 13. MapkupoBKa, CBOHCTBa U NPUMEHEHHE CIIABOB IBETHBIX METAJJIOB.
Hemera/ummyeckue MmaTepuasibl

1. OcHoBHBIE CIUTaBBI HA OCHOBE MeIU (OPOH3BI U JIATYHH ), ©X MAPKUPOBKA M IPUMEHEHHE.

2. OcHOBHBIE CIJIaBbI Ha OCHOBE aliOMUHUS  (IedhopMHUpyeMble, TEePMHUYECKH

HEYIPOYHSEMbIE U YIIPOUYHIEMBIE), UX MAPKUPOBKA U TPUMEHEHHE.

CBoiicTBa M NPUMEHEHHE CIJIABOB HA OCHOBE TUTAHA.

4. Kaxkue cruiaBsl Ha3biBatoT 06a00uTamu? KakoBbl npuHIUIB ux co3nanus. [IpuBenure

MIPUMEPHI TAKUX CIIJIABOB.

Kakne Marepuansl Ha3bIBatOT OPOIIKOBBIE MaTepuaibl? Kak ux nmomyvaror?

Knaccudukanus, cBocTBa U IPUMEHEHNE KOMIIO3UIIMOHHBIX MAaTEPUAIIOB.

7. Knaccudukanus, CBOWCTBA W TNPUMEHEHHE OCHOBHBIX TPYII HEMETALNTHYECKUX
MaTepHuaoB.

w

o o

6.2 BHeayinTOpHasi caMoCTOsITeJIbHAsE PadoTa 0OydalOIIMXCsl OCYLIECTBISETCS B BUIE
M3YYEHHUS JIUTEPATYyphl IO COOTBETCTBYIOLIEMY pa3fesly ¢ MpopadOTKOW MaTrepuana mo TeMam
JUCLUTUIMHBL.



7 OneHo4YHbIe CPeACTBA IS NPOBeeHNs MPOMEKYTOYHOH ATTeCTANMHI

a) [lnanupyemsble pe3yabTaThbl 00y4eHHs U OLIEHOYHbIE CPeACTBA /1JIsl IPOBeIeHUs
MPOMEKYTOYHOM aTTEeCTALMU:

CtpyKTypHBII
JJIEMEHT

[Inanupyemsle
pe3yibTaThl 00yYeHHUS

OneHouyHble CpeacTBa

OIIK-1 Cnoco0en pemarh 3a1a4u npogeccHOHAJbHOM 1eATeJIbHOCTH, IPUMEHSIsI MeTO/IbI
MO/1eJIMPOBAHMS, MATEMATHYECKOT0 AHAJIN3A, €CTECTBEHHOHAYYHbIe H O0ILeMH:KEeHEePHbIe

3HAHMA
OIIK-1.1 Ucnonb3yer TeopeTnueckne BOMPOCHI:
€CTCTBEHHOHAY4YHbIE
3aKOHBI 1 [IPHHLHTIBI 1. Crpykrypa u cBoiictBa MatepuanoB. AMopdHoe
NP peleRny U KPUCTAJUIMYECKOE COCTOSIHUE MaTepuala.
NPAKTHYECKHX 327124 2. Metoabl U3y4eHUs CTPYKTYpPhl MaTEpHAJIOB.
3. Kpucrammyeckas pemerka. OCHOBHBbIE THIIb]
PEIIeTOK METAJLIOB.
4. Tlomumopdwusm. [TomumopdHbIe TpeBpaleHus.
5. JledeKTbl KpUCTAIUTMYECKOTO CTPOCHHUSI.
6. AmnHuzorponus.
7. DHepreTMYecKue YCJIOBHUS  KPHUCTAJUIM3ALUH.
Bnusuaue CKOpPOCTH OXJIaXKICHUS Ha|
KPHUCTAJLTU3AIHIO.
8. MexaHusM  KpHUCTaIM3alUU. [TapameTpsl
KPHUCTAJUTU3AIIH.
9. T'oMorenHoe (camMOINpPOU3BOJBLHOE) 0Opa30BaHUE]
LIEHTPOB KPUCTAJLUIN3ALUH. Kputnueckuii
3apOJIbILIL.
10. T'ereporeHHoe (HECAMOTIPOU3BOJIBHOE)
o0pa3oBaHue LICHTPOB KpHUCTaNTU3ALIH.
Monudunuponanue.
11. JlenapuTHas KpUCTaIIU3aLMSL.
12. Kpucramingeckue 30HbI CIIUTKA. Y CajIKa.
13. Buns! ntukBaum.
14. Bunel nedopmanuu. MexaHM3M IJIaCTHUECKOH]
nedopmaruu.
15. Haknen mpu miactudeckoil aedopmanmu. Poib
JMCIOKALUN B YIPOUHEHHH.
16. Mexanuueckue CBOMCTBA METaJIOB.
KoHCcTpyKTHBHAs POYHOCTH.
17. MexaHuueckrue XapakTepUCTUKHU, OIPEIEIISIEMBbIE
IPY UCTIBITAHUH HA PACTSDKEHUE.
18. Pa3pymieHne MeTaiioB.
19. TBepaocTb U cIOCOOHBI €€ ONpeAeICHHUS.
20. MexaHW4YeCKHe XapaKTEePUCTHKH, ONPEICIIIEMbIE
OpU  JUHAMUYECKMX HCOBITAaHUAX  (yJdapHas
BSI3KOCTB, TEMIIEpaTypa XJIaJTHOJIOMKOCTH).
21. OcHOBHBIE HNOHATUS  TEOpUHU CIIABOB:
KOMITOHEHT, CIJIaB, cucTeMa, ¢a3za. [IpaBumno ¢a3
22. Twumsl TBepAbIX (a3 B METANTMUYECKUX CUCTEMAX.
23. IIpaBuio peruara (IpaBUIIO OTPE3KOB).
24. OcHOBHBIE  THUIIBI  JIBOMHBIX  JHArpaMM.

[IpeBpamennss U QopmMUpoBaHUE CTPYKTYpPH]




CTpyKTypHBII
AJIIEMEHT

[Inanupyembie
pe3yNIbTaThl 00YICHUS

OueHoYHbIE CPEeACTBA

25.

26.

217.

28.

29.

30.

31.

32.
33.
34.

35.

36.

37.

38.

30.

40.
41.
42.
43.
44,
45.
46.
47.
48.

JIBOMHBIX CILJIABOB.

XapakTepucTuka W BHUJ TOJMHOW  (a3oBoOH
nmuarpammsl Fe — C.

XapakTepucTuka KOMIIOHEHTOB U (pa3 cucTemb]
Fe - C.

[IpeBpamienuss u ¢GopMupoBaHue CTPYKTYpPHI B
ctansax (OenmpIX 4YyryHax, CEpbIX 4YyryHax) B
PaBHOBECHOM COCTOSIHUHU

CBs13p MeXAY CTPYKTYpPOHl M CBOWMCTBaMHU CEpBIX|
YYT'YHOB.

Knaccudukanus, MapkupoBKa MU TPUMEHEHUE
CEPBIX YYTYHOB (JIMTEHHBIN, BBICOKOIIPOYHBIH,
KOBKHH, OTOEJICHHBIN, aHTU()PUKIIMOHHBIH ).
Biusinue yriieposa v MOCTOSIHHBIX ITpUMECE Ha)
CBOMCTBA CTaJH.

Knaccudukanus, MapkupoBKa U NPUMEHEHUE

YTIIEPOAUCTBIX craneu (OOBIKHOBEHHOTO
KayecTBa, KadyeCTBEHHOH KOHCTPYKIIMOHHOM,
UHCTPYMEHTAJIbHOMN).

[IpeBpareHus mpu HarpeBe CTaju.

Pocr 3epHa ayctenuTa npu Harpese.
M3orepMuueckuii  pacmajg IMepeoXJIaKISHHOTO
ayCTCHUTA. N3orepmuueckue JUarpaMMbl
pacraja nepeoxaakIeHHOTO ayCTeHUTA.
[IpeBparnienuss mpu HENMPEPHIBHOM OXJIAXKICHUH
ctanu. TepMOKHMHETHYECKHE TUarpaMMbl paciaial
MepPeoXIaKICHHOTO ayCTECHUTA.

Bausgnue JICTUPYIOLIUX 2JIEMEHTOB HA
YCTOWYHBOCTH i KHUHETHKY pacmapal
NEepeoxXIakIeHHOIO ayCTEHUTA.

[IpeBpamenuss npu HarpeBe (IIpH  OTIIYCKE)
3aKaJeHHOM CTallu.

Knaccudukanus, MapkupoBka U TPUMEHEHUE
KOHCTPYKIIMOHHBIX  JIETUPOBAaHHBIX  CTajeil
(cTpouTenpHas,  MAaIIMHOCTPOWUTENbHAS IS
XOJOIHOMI IITAMIIOBKH, yIydiaemas,
pPEeCcCOpHO-TIPY>KUHHASI, IIIAPUKOTIOIIITUITHUKOBAS,
cranu juis 3akanku TBY, ctanu giist XTO).
OcHOBHBIE MOHSITHS u KJaccuukanus
TEpPMHUYECKOI 00pabOTKH.

OTKUT CTaJIH.

3aKajika CTaJ.

Otnryck cranu. CtapeHue.

XUMHUKO-TepMuYeckasi o0padoTka.
Tepmo-mexanuveckast 00pabOTKa CTaH.

CrnnaBel Ha OCHOBE Meniu (OpOH3BL, JIATYHH).
CriaBbl Ha OCHOBE aJTFOMHHUSL.

CriaBel Ha OCHOBE TUTaHa. baOOHTEI.
[TopomikoBble, KOMITO3UIIMOHHBIE, aMOpP(]HBIE
MaTepHuabl.




CTpyKTypHBIlA TInanupyemie O1LieHOYHEIE CPENCTBA
DJICMEHT pe3yabTaThl 00yUEHHS P
OIIK-1.2 Pemraer crangaptasie  [PemuTh 3a1auy U3 npodeccruoHaabHON 00IacTH:

npo¢eCCHOHAIIbHBIC
3a/1a4d ¢ IPUMEHEHUEM
00IIIENHKEHEPHBIX
3HAHUMN

1.

10.

11.

12.

13.

14.

15.

OOBsACHUTD, KaKyl0 Lelb MpecHeayloT NpHu
BBeJICHUU B paciuiaB Moaudukaropos? [Ipusectu
IPUMEPBI IEHCTBUS MOIU(PUKATOPOB.

B Kakou OTJINBKE 3€pHO,
3aKpUCTAJNIN30BABILIETOCS MeTaIa Oyzer
Oonbllle: MpU pa3iaUBKE >KUIKOTO MeTaljia B
necuyanyro (opMy WIM B METALIHYECKYIO?
KaxoBo Oyzaet paznuuune B cBOMCTBax?
OOBSCHUTH, K YEMY MOXXET IPUBECTH IEPETPeB
pacmiiaBa mpei  pa3iuBKOM  ero B (GopMbl
(u3nokHUIIB)?  3ayeM  TPOBOJAT  OINEPALUIO
MOACTYXUBAHMS NPU NOJYy4eHHH OTIMBOK? Kak
€€ OCYILLECTBUTh

Kakoii nmedopmarueit  MOXHO  HEOOpPAaTUMO
U3MEHUTh  (QopMy, pa3Mepbl H  CBOKCTBQ]
Marepuana?

OOBSICHHUTD, YTO TPOUCXOTUT IPH HOPMUPOBAHHIH
TEKCTYphl B neopMupoBaHHoM Mmatepuane? Kak
3TO BIUSIET HA CBOICTBa MeTasuia?

3auem TpeOyercs BOCCTaHABJIMBATh
IJIACTUYHOCTh X0JI0AHO1e()OPMUPOBAHHOTO
mucTa (KalIuOpOBaHHOM 3aroTOBKH, BOJIOUEHOI
npoBosiokn)? Kakoii 00pabOTKOW 3TO MOXKHO|
caenarn?

B kakoil cramum Oyner BbllI€ TBEPIOCTb IPU
3akainke: B cranu 45 nnu 30XI'C?

V kakoit cranu OyaeT OoJbIle MPOKATUBAEMOCTh
— YIJIEpOAMCTOM WIM JIETMpOBaHHOW? 3aueMm
HE00X0IMMO 3HaTh IIPOKAIMBAEMOCTb CTaIN?
Kak BpIOpaTh CKOPOCTH OXJQKICHUS MPHU 3aKalIKe
JUISL TIOJy4YEHHUs] MApTEHCUTHOW CTPYKTYpPBI IIO|
BCEMY CEUEHUIO U3ENUs?

JIms  xakoWl cTalmum — JOABTETOMJIHOM MY
3a9BTEKTOMIHON — HYXKHO IIPUMEHATH HENOJIHYIO
3akasiky? [losicHuTh, ucnonb3ys auarpammy Fe-C.
Kakasg cranp mocie ymyuiieHuss OyaeT UMEThb
0osiee BBICOKYIO TBEPAOCTh: CTaslb 45 WK CTalb
30XI'C, ecnu OTIyCK NPOBOJWIM IPU OJHOM U
TOH ke Temrneparype?

ITouemy pexyluii MHCTPYMEHT U3 YIIEPOAUCTOM
CTaJld TOJBEpraloT HHU3KOMY oThycka. Kakas
Oyner  CTpyKTypa M CBOWCTBAa  TaKoro
WHCTpYMEHTAa?

Kakum METOJIOM MOKHO HCCIIEIOBATh
pacmpeneneHne Ccepbl B CIUTKE (OTIIMBKE,
3aroToBke)?

Kak mpoBectu riy0okoe TpaBjieHHE CTaJbHOTO
obpasia. Kakossl ero nenu?

Kakxyum MeT0/10M MOKHO BBISIBUT MIOPHI, TPEIIHUHEI,




CTpyKTypHBII
AJIIEMEHT

[Inanupyembie
pe3yNIbTaThl 00YICHUS

OueHoYHbIE CPEeACTBA

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

PaKOBUHBI, KpYITHBIE HEMETAJIIMYECKHE
BKJIIOUEGHUSI B OTJUBKE (CIUTKE, OTJIMBKE,
MMOKOBKE, MpoKare)?

[Tpu MakpoaHaju3e CIIUTKA BBISIBJICH
JTUKBAIIMOHHBIN KBaJpaT (moxycanouHas
JUKBAllUsg, OCeBasg IOPUCTOCTh, CKBOPEYHUK,
KaMHEBUJIHBIA W37I0M, (JIOKEHBI, MH(EpHBIA
usnoMm, paccioenue). OOBICHUTh MPUYKHBI
NOSBICHUST 3TOTO JAedekra u  BO3MOXKHBIC
CIIOCOOBI €r0 UCIPABJICHUS (TIPEIOTBPAILICHHS ).
Kak oTnuuuTh yCTanoCTHBIA HM3JIOM OT IPOYUX
BUJ0B H3ioMa? KakoBbl MPUYMHBI MPOSBICHUS
TaKoro uziaoma?

Kak oTiiuuuTh Bs3KO€ pa3pylIeHUe OT XPYIKOro?
Kak npoBecTr MUKpPOCKOIIMYECKOE UCCIIEJOBAaHUE
MeTalimdyeckoro  martepuana?  Uto  MOXKHO
BBISIBUTH C IIOMOIIBIO TAKOT'O UCCIIE0OBAHUA?

Kak MOXHO MOBIHATH Ha BEIUYHHY 3€pHA IPH
Kpuctaym3anuu merauia? Kakue Mepbl MOKHO
OPeJIOKUTh L TOro, 4YTOOBI 00ECIeYuTh
MIOJIy4YE€HUE MEJIKOT0 3€pHA IPU KPUCTAIIU3ALUU?
[ToueMmy  mpu  XOJNOJHOM  TUIACTUYECKOU
nedopMaIuy HaOJIF01aeTCs YIIPOYHECHNE METaIa,
a Mpu TOpsiueit ITOro He MPOUCXOAUT?

Kak onpenenuts mnpeaen ynpyrocta (mpenedy
TEKy4eCTH, Mpelel MPOYHOCTH, OTHOCUTEIBHOE
YAJIMHEHUE, OTHOCUTENIHOE CYKEHUE, TBEPAOCTD,
yAapHYIO BSI3KOCTh) MaTtepuana?

[Tpy MUKpPOCKOTIMYECKOM HCCIIEIOBAaHUH B CILIABE
HaOmromaroTcss 3epHa ¢eppura U HeOOJbIIOE
KOJINYECTBO IeMeHTUTa. Kak Ha3bIBaeTCs TakoM
crutaB?  KakoBbl ero cBoiictBa U o0jacTu
pUMEHEHUs?

[Tpu MUKPOCKOTIMYECKOM HCCIIEIOBAaHUH B CILIaBE
HaOmonaroTcs 3epHa ¢epputa u nepaut. Kak
HazbIBaeTcs Takol crutaB? KakoBwl ero cBOMCTBY
M KaK OHU 3aBHUCAT OT KOJMYECTBA mepiauTa?
KakoBbl 001acTH MPUMEHEHUS STHX T1aBOB?
[Tpy MUKPOCKOTIMYECKOM HCCIIEI0BAaHUH B CILIABE
HaOmonatorcss mepaut. Kak Ha3piBaeTcs Takoi
cruiaB? KakoBbl  pa3HOBUAHOCTH TaKou
CTPYKTYPHI U pa3inyus B UX CBOHCTBaxX?

[Tpy MUKpPOCKOTIMYECKOM HCCIIEIOBAaHUH B CILIABE
HAOMIOIAIOTCA TEPIUT U CeTKa IEMEHTHUTa IO
rpanunam 3epeH. Kak Ha3pIBaeTcs Takoi CruiaB?
KaxoBsbI ero cBoiicTBa 1 00JaCTH IPUMEHEHUS?
[Tpy1 MUKPOCKOITMYECKOM UCCIIEIOBAaHUH B CIIJIaBe
HaOmronaetcs neaedyput. Kak HazbiBaeTcs: Takoi]
cruiaB?  KakoBel ero cBoiictBa W 00sacTH
MpUMEHEHUs?

[Tpu MUKPOCKOITMYECKOM HCCIIEIOBAaHUH B CIIJIaBE




CTpyKTypHBII
AJIIEMEHT

[Inanupyembie
pe3yNIbTaThl 00YICHUS

OueHoYHbIE CPEeACTBA

29.

30.

31.

32.

33.

34.

35.

36.

37.

HaOmromaroTcss 3epHa QeppuTa U BKIIOUCHHS
rpadura. Kak Ha3piBaeTcs Takue CILUIaBbI?
KakoBbl Pa3HOBHIHOCTH CIUIABOB C TaKHUMH
CTPYKTYpPHBIMH COCTaBJISIOUINIMH, KaKOBB]
pasnuyus B UX CBOMCTBax?

[Tpy MUKPOCKOTIMYECKOM HCCIIEIOBAaHUH B CILIABE
HaOmonmaroTcss  3epHa  (eppura, TNEPIUT W
BKiItoueHus: rpadura. Kak Has3bpiBaeTcs Takue
crutaBbl? KakoBBI pPa3sHOBUIHOCTH CIUIABOB C
TaKUMH CTPYKTYpPHBIMH COCTaBIISIOLIUMH,
KaKOBBI Pa3JINYMs B MX CBOMCTBAX?

[Tpy MUKPOCKOTIMYECKOM HCCIIEIOBAaHUH B CILIaBE
HAOMIOIAIOTCS TIEPIUT W BKIIOYEHUS Tpadura.
Kak wHaspiBaeTca Takue cruiaBel?  KakoBbl

Pa3HOBUAHOCTH CILJIaBOB c TaKUMU
CTPYKTYpPHBIMH COCTaBJISIOLIIMH, KaKOBB]
pa3nuyus B UX CBOMCTBAx?

Kak UACHTU(PULIPOBATH B cTanu

BUIMAHIITETTOBYIO  cTpykTypy? Ilpm xakumx
YCIOBHUSX OHa MOYKET 00pa30BaThCs U Kak 3TO)
MIOBJIMSIET HA CBOWCTBA CTa)IN?

IIpy KakMX YCIOBUSIX B CTAld  MOJXKET]
oOpa3oBaThCs mepechimeHHbi Gpepput? Kak oH
HOBJIUSIET HA cBOMCTBA cTanu. Kak npeaoTBpaTuTh
ero oOpazoBanue?

Kak BbIOpaTh coaepxaHue yriepoja B CTald JUIs
W3TOTOBJICHHS IETAJIM MAIIWH, KOHCTPYKIIUU WJIH
COOpYKEHUs (PEeXYIIEro, XOJOJHOIITaMIIOBOTO,
rOpSTYEIITAMIIOBOTO HHCTPYMEHTA)?

Kak 1o CTpyKTypHOMY MpH3HaKy MOXHO
OnpeAenuTh cTaib (Oenblii YyryH, cepblii YyryH,
MOJIOBUHYATBIM UYT'yH, JKele30 TEeXHUYECKOM
YUCTOTHI)?

MoOXHO JM HCIONB30BaTh O€Nblii YyryH B
KayecTBE KOHCTPYKIIMOHHOTO MaTepHrasia’?

Kakas ¢opma rpaduta B MeHbIIEH CTeneHH
ocnabiiseT MeTaJUIMYECKy0 OCHOBY uyryHa? Kak|
HOJYy4YUTh TaKyro (opMy rpapuTa B OTIUBKE?
Kak momyduTs OTIMBKY CO CTPYKTYpPOH KOBKOTO
yyryHa? KakoBbl pPa3HOBUIHOCTU CTPYKTYpBI
TaKOIo YyryHa M ero cBoMcTBa’?

OIIK-1.3

IIpuMmeHsieT MeTobI
MOJICJINPOBAHUS U
MaTeMaTU4eCKOro
aHaJM3a JUisl peleHus
3a/1a4 TEOPETUYECKOTO
Y IPUKJIAHOTO
Xapaxkrepa

3amagya 1O KOHTPONO (Pa30BOTO M CTPYKTYPHOTO
COCTaBa CIUIaBa:

1.

Paccunratp OTHOCHUTEIbHOE KOJIMYECTBO,
CTPYKTYpPHBIX  COCTaBIAIOIIMX  CIUIaBa  IIpY
KOMHATHOM  TemmepaType U  CXEMaTH4HO
n300pa3uTh CTPYKTYpY CILIaBa JBOMHOMN cHCTEMB]
C OTCYTCTBUEM pacTBOPUMOCTH (C TIOJIHOH
PacTBOPUMOCTEIO, C OrpaHUYEHHON
pacTBOPUMOCTBIO) KOMIIOHEHTOB B  TBEPAOM




CrpyKTypHbIi [Tnanupyembie

OneHouHsble CpeacTBa
DJIEMEHT pe3yabTaThl 00yUEHHS t pet

COCTOSIHUHU.

2. OmnpenenuTs OTHOCUTEIBLHOE KOJIUYECTBO (a3 mpu
3aJlaHHOM TemImepaType B [JBOHHOM CILJaBe.
[Tosicuuts perienue rpaduyecku.

3. Paccuurath coxmepkaHue yriepojga B CTalH IIO
JIOJIU TIEPJINTA B CTPYKTYpE.

4. PaccunTaTh KpPUTHUYECKYIO CKOPOCTb 3aKaJIKHY|
CTaJIN.

0) Ilopsinoxk mpoBeneHHs] MPOMEXKYTOUYHOH ATTECTALMM, NMOKA3ATEJH M KPUTEPHHU
OLlCHUBAHMUSL:

IIpome:xxyTouHasi aTTecTanus no Aucuuiinae «MarepuajioBeieHue» B 3-eM ceMecTpe
MPOBOAMUTCS B BUJE 3a4yeTa. 3ayeT MPOCTABISETCS IMOCNE OLEHKU 3HaHWM O0y4aromuxcs Io
pe3yJIbTaTaM 3aIlUThI BEITIOJTHEHHBIX JTA00PAaTOPHBIX paOdOT U KOHTPOJIBHBIX pa00T, BKITFOYAOIIUX
TEOPETUYECKHE BOMPOCHI U MPAKTHUECKUE 3aJaHMUsl, BBIBIISIONINE CTENEHb CPOPMUPOBAHHOCTHU
YMEHHH U BIIaJICHUI

IToxa3aTenu U KpuTepuu oLeHNBaHus 3a4yera (3 cemecTp):

J1nst mosTy4eHus OLCHKU

— «3a4TeHOo» — OOyyalomMics [OJDKEH II0Ka3aTh 3HAHHWS HE TOJBKO Ha YpOBHE
BOCIIPOM3BEACHUS M OOBsICHEHHsS WH(OpMAalWU, HO W HMHTEIUICKTYaJIIbHbIC HABBIKH DPEIICHUS
Hp06JICM M 3a7a4, HaXOXICHHA YHHUKAJIbHBIX OTBETOB K HpO6JI€MaM, OLICHKU M BBIHCCCHU
KPUTUYECKHX CYKICHHIA;

— «He 32a4TeHO0» — 00yJaIOIINKCS He MOXKET II0Ka3aTh 3HAHHS HAa YPOBHE BOCIIPOU3BEICHUS
U 00bsicHeHH MH(OpMALIMH, HE MOXKET ITOKa3aTh HHTEIUIEKTyalbHbIE HABBIKH PEIICHHS POCTHIX
3ajad.

IIpome:xyTouHas aTTecTanus N0 AMcHUILINHe «MaTepuanoBeaeHue» B 4-0M ceMecTpe
BKJIIOYAET TEOPETHUECKUE BOIPOCHI, TO3BOJISAIOIINE OLIEHUTh YPOBEHb YCBOCHHSI 00yUYaIOIIUMUCS
3HaHWM, W TPAKTUYECKUE 3aJaHMsl, BBIABIAIOIINE CTENEHb CHOPMUPOBAHHOCTH YMEHUN U
BJIaJICHU, ¥ TPOBOAUTCS B (popMe IK3amMeHa

DK3aMeH N0 JaHHOW TUCIUIUIMHE MPOBOAMUTCA B YCTHOM (hopMe IO 3K3aMEHallMOHHBIM
OuneraM, KaXKAblil U3 KOTOPBIX BKIIIOYAeT 2 TEOPETHYECKHUX BOMPOCAa U OAHO MPAKTUYECKOE
3a/laHue.

IMoka3aTenu U KpUTEPUH OLIEHMBAHUA IK3aMeHa (4 ceMecTp):

— Ha OIEHKY «OTJHYHO» (5 6aioB) — 00yJaromMiicss JEMOHCTPUPYET BBHICOKHI YpOBEHb
c(OpMHUPOBAHHOCTH KOMIIETEHIIMI, BCECTOPOHHEE, CHUCTEMAaTHYeCcKoe M TIyOOKoe 3HaHue
yueOHOro MaTepuasna, CBOOOJHO BBHITIONHSET MPaKTUYECKHE 3a/aHus, CBOOOIHO OMNEpUpYyeT
3HAHUSIMU, YMEHUSIMU, TPUMEHSET UX B CUTYaIlUsIX MOBBIIIICHHOW CITOKHOCTH.

— Ha OLIEHKY «Xopomo» (4 6amra) — oO0yJaromuiicss 1eMOHCTPUPYET CPEAHHI YpPOBEHBb
c(hOpMUPOBAHHOCTH KOMIIETCHIIMI: OCHOBHBIC 3HAHHS, YMEHHUS OCBOEHBI, HO JOITYCKAarOTCS
HE3HAYUTENbHbIC OMMOKH, HETOYHOCTH, 3aTPYAHECHHUS IIPH aHATUTHYECKUX OTIEpaIlUsX, IEPEHOCE
3HaHWI ¥ YMEHUW Ha HOBbIE, HECTAHIAPTHBIC CUTYAIIHH.

— Ha OIICHKY «YIOBJIETBOPUTEJIbHO» (3 ©Oamia) — oOydarouuiicss JIeMOHCTPHUPYET
MOPOTOBBIA YPOBEHb C(HOPMUPOBAHHOCTH KOMIIETCHIIMI: B XOA€ KOHTPOJBHBIX MEPONPHUSTHN
JOMYCKAIOTCA OIMUOKH, TPOSBISETCS OTCYTCTBHE OTACTbHBIX 3HAHUM, YMEHHUH, HAaBBIKOB,
00ydJaronuiicss HMCHBITHIBACT 3HAYUTENBHBIC 3aTPYIHECHHS] TIPH ONEPUPOBAHUM 3HAHUSIMH U
YMEHUSIMHU NPU UX MEPEHOCE HAa HOBBIE CUTYAIUU.

— Ha OIIEHKY «HEeY/0BJIeTBOPUTEIBLHOY (2 O6aa) — 00yJaromuics JeMOHCTPUPYET 3SHAHUS



He Oonee 20% TeopeTHYECKOro MaTepHaja, JOMYCKaeT CYHIECTBEHHbIE OLIMOKHM, HE MOXKET
II0Ka3aTh WHTEJUICKTYaJIbHbIC HABBIKU PEIICHHUS POCTHIX 3a1ad.

— Ha OILICHKY «HEYIO0BJIeTBOPHTEeIbHO» (1 Oamn) — oOydarouuiics HE MOXKET IOKa3aTh
3HAHWS HAa YPOBHE BOCHPOM3BEICHUS M OOBSCHEHUS WHPOPMAIMM, HE MOXET II0Ka3aTh
HHTCJUICKTYAJIbHBIC HABBIKW PCHICHUA IIPOCTHIX 3a1a4.



