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JIuer akryaausauuu padouei nporpamMmmbi

Pabouas nporpamma nepecmotpena, obcyknena n onodpena ansa peannsaunn B 2020 - 2021
yueOHOM roay Ha 3aceaannn kadeapsl JIHTEHHBIX MPOLECCOB H MATEPHAIOBEACHHA

[Iporokon or 01 centadps 2020 . Ne |

3aB. kadenpoii i H.A. ®eokTHcToB
/~ T

Pabouas nporpamma nepecmorpena, odcykaena u onodpena ansa peanusaunn B 2021 - 2022
yueOHoM roay Ha 3acenanun kadeapsl JINTEHBIX MPOLECCOB H MATEPHATIOBEICHHSA

[Tporokon ot 20 - N .
3as. xadenpoii H A ®eoxtucros

Pabouas nporpamMa nepecMoTpena, oocykaeHa v onodpena ans peannsammu B 2022 - 2023
yuebuom roay Ha 3acenannu kadeapbr  JIMTEHbIX NPOLECCOB H MAaTePHANOBEACHHS

[Tpotokon ot 20 . Ne
3aB. Kadeapoii H.A. ®eokTHCTOB

Pabovas nporpamma nepecMoTtpeHa, obcykaeHa n onodpena ans peannsaunn B 2023 - 2024
yueOHOM rojy Ha 3acenanun kadenpel JIHTEIHBIX NPOLIECCOB 1 MaTEPHAIOBEICHHS

[lpotokonor 20 N
3aB. kadenpoii H. A, ®eokTHCTOB




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

[IpnoGpereHne  CcTyneHTaMH  TEOPETUYECKMX  3HAHUH O  3aKOHOMEPHOCTSX,
ONPEIETSAIONIUX CBOMCTBA MAaTEPUATIOB, MPAKTUYECKUX HABBIKOB KOHTPOJS U MPOTHO3UPOBAHUS
CBOICTB M NOBEJICHUS MaTEpHalOB B PAa3IMYHBIX YCJIOBUAX HUX OOpPaOOTKH M HIKCIUTyaTallHH.
dopMHUpOBaHUE TOTOBHOCTHU MIPUMEHSATD (dbyHIaMeHTaTbHbBIE MaTeMaTU4ecKue,
€CTECTBEHHOHAYYHbIE U OOILIEMH)KEHEPHbIE 3HaHUS B MPO(ECCHOHANBLHOW NEATENbHOCTH U
ydacTusi B pa3paboTKe TEXHOJIOTHYECKHUX IPOIECCOB MPOM3BOJACTBA U OOPAOOTKH MOKPBITHH,
MaTepuajoB W W3JAETUIl W3 HUX, CHUCTEM YIPaBICHHUS TEXHOJOTMUYECKUMHU TPOIECCAMU;
3akperuieHue CroCOOHOCTH HMCIOJb30BAaTh B MCCIEAOBAHMAX M pacdeTax 3HAHHSA O METO/ax
UCCJICIOBAHMSI, aHAINW3a, JUArHOCTHMKH WU MOJICIMPOBAHHUS CBOWCTB BEIIECTB (MaTepUalioOB),
GU3HYECKUX M XUMHUYECKUX MPOIeccax, MPOTEKAIOMIMX B MarepHaliaX MpU WX TOIYYCHHH,
oOpaboTke, MoauduKaIU¥ W TPUMEHEHHS 3HAHUW 00 OCHOBHBIX THIIAX COBPEMEHHBIX
HEOPraHMYECKUX U OPTaHMYECKHX MaTEPHAaJiOB, PUHIIMIIAX BRIOOpA MAaTEPHATIOB IS 3aJaHHBIX
YCIIOBUH 3KCIUTyaTallluy C Y4ETOM TPeOOBAHUI TEXHOJIOTHYHOCTH, SKOHOMUYHOCTH, HaJIC)KHOCTH
U JIOJTOBEUHOCTH, DKOJIOTMUECKUX IIOCIEACTBUI HMX MPUMEHEHHUS IMpU MNPOSKTUPOBAHUU
BBICOKOTEXHOJIOTHYHBIX MPOIIECCOB.

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

Hucuunnuuaa MartepuaioBeieHne BXOAWT B 0a30ByH0 YacTh YYEOHOro IUIaHa
00pa3oBaTebHON IPOrPaMMBbI.

JUia  u3ydeHus  AMCUMIUIMHBI  HEOOXOAMMBI  3HAaHUS  (YMEHMs,  BJaJEHUs),
chOpMHUPOBAHHBIE B PE3Y/IbTATE U3YUCHHSI AUCLUILIUH/ IPAKTUK:

BBenenue B HanpaBiieHue

BBenenue B cieninanbHOCTh

®dusuka

dusnueckas XMMuUs

Xumus

3HaHus (YMEHUS, BaJIeHUs), MOJTYYEHHbIE IPU U3yYEHUU JAaHHON AUCLUILIMHBI OyayT
HEO0XOAUMBI JUIsl U3yUeHUS TUCHUIUTNH/TIPAKTHK:

MexaHnueckne cBOWCTBa MaTepHaIOB

[ToBepxXHOCTHOE yNIPOUHEHUE U MOJU(PUKALUS TOBEPXHOCTEN

Teopus Tepmuueckoit 06paboTku

OCHOBBI CTPYKTYpPHOTO aHAJIN3a MaTEPUAJTIOB

[Ipon3BocTBEHHAs - MpPaKTHUKa IO MOJIyYEHUIO IMPO(ECCUOHATBHBIX YMEHUN U OIbITa
npodecCHOHATBHOMN JesITeTbHOCTH

Br160p MaTepranoB U TEXHOIOTHM TEpMOOOPaOOTKH B MAIIMHOCTPOEHUH

Hayuno-uccnenoBatenbckas padboTa

ITonroToBka K 3aliTe U 3aIMTa BBITYCKHON KBAIM(UKAITMOHHON paboThI

[ToaroroBka k ciade u cjaua rocyAapCTBEHHOT0 SK3aMeHa

IIpon3BocTBEHHAs — IPEIUIUIOMHAs TPaKTUKA

3 KomnereHuunu o0y4yaroiierocsi, popMupyemMbie B pe3yabTaTe 0CBOEHUsI

TUCHUTLUTUHBI (MOYJIs1) ¥ IIJIAHUPYEMBbIE Pe3yJabTaThl 00yUeHu st

B pesynpTaTe ocBoeHUs TUCHUIIIUHBI (MOAyms) «MaTepuanoBeneHne» oO0yJaroniuiics
JOJKEeH 00J1a/1aTh CIEAYIONUMHU KOMITETEHIUSIMHU:

CTpyKTypHBIit [Tnanupyemsble pe3ynbTaThl 00ydeHUs
JIEMEHT
KOMIIETEHIIMH




[TK-4 criocoOHOCTBIO HCIIOIB30BaTh B HCCIICIOBAHUSX U pacueTax 3HaHMs O METO/IaxX
HUCCIICAOBaHUA, aHaJIn3a, AMarHOCTUKU U MOI[CJII/IpOBaHI/ISI CBOﬁCTB BCIICCTB (MaTepI/IaHOB),
(GU3HYECKUX ¥ XUMUYECKHX TTpoIleccax, MPOTEKAIONIUX B MaTEepHaIax MPH UX TOJIYICHHH,
o0paboTke U MmoaupUKaIUU

3HaTh ] OCHOBHBIE MPUHITUIIBI U O0OPYIOBAHUE ISl HCCIIEIOBAHUS, AaHATIN3A,
JTUArHOCTUKHU ¥ MOJICTTUPOBAHUS CBOMCTB BEIIECTB (MaTEPHAIIOB);

U CYH_[HOCTB METOAOB UCCICIOBAHUS (I)I/IBI/I‘-IGCKI/IX U XUMHUYCCKUX npouec
-COB, MMPOTEKAIOIINX B MaTeprajax MMpy UX MOJydeHUH, 00paboTKe 1
MOJU-(PUKAIMU M UX BIUSHHUE HA CTPYKTYPY U CBOMCTBAa MaTepHAIIOB

YMeTh [J MCIIOJIB30BATh B MCCIICIOBAHUAX U PacyeTaX 3HAHUSA O METOJIax MCClie-
JOBaHUS, aHAIM3a, TUATHOCTUKYU M MOJICITUPOBAHUS CBOMCTB BEIIIECTB
(Ma-TepuasoB);

] MCTIOJIB30BATh B UCCIICIOBAHMSIX 3HAHUS O METOJIaX MCCIeI0BaHUs (Hu-
3MYECKHUX M XUMHUYECKHX IIPOIECCOB, MPOTEKAIONINX B MaTepHaiaX MPU KX
MOJIy9eHUH, 00pabOTKE ¥ MOAU(PUKAITUN

Bnanets [J HaBBIKaMU TIPOBEJCHHSI MEXaHUYCCKUX UCTIBITAHUHN, H3yUCHHS CTPYKTY
-pbl, KOHTPOJIS 1e(DeKTOB B MaTepuaiax 1 U3JCIIUIX;

] HaBBIKaMH UCCIICJIOBAHMSI IPOIIECCOB, MPOTEKAIOIINX B MaTepUaIax Mpu
WX MOJY4eHUU, 00paboTKe U MOAU(PUKAIIUU

[TK-9 roToBHOCTBIO Y4acTBOBAThH B pa3pabOTKE TEXHOIOTUYECKUX MPOLIECCOB MPOU3BOICTBA U
00pabOTKM MOKPHITHI, MATEPHUATIOB U U3JICIIHI U3 HUX, CHCTEM YIPABJICHUS TEXHOJIOTHYCCKHUMHU
mporeccamu

3HaTh [J 3aKOHOMEPHOCTH (pa30BBIX MPEBPAICHUH U (HOPMUPOBAHUS CTPYKTYPHI H
CBOMCTB, MPOUCXOIAIIMX B MaTepHaliax MpHU peaan3alny TEXHOIOTHYe-CKUX
MPOIIECCOB MPOU3BOJICTBA, 00PAOOTKH U MOAM(PHUKAIIMK MAaTEPUAJIOB,
MOKPBITH, IETAICH U U3ETUI;

Ymeth (] aHaNnM3UPOBATh BIMSHKUE NTapaMETPOB TEXHOJIOTMYECKOTO ITpoLiecca Ha
xapakrep (pa3zoBbIX MPEBpAIICHUN, CTPYKTYPY U IIPH IIPOU3BOJICTBE, 00pa
-00TKM 1 MOJM(UKALIUK MaTepUaIOB, MOKPBITUH, AeTanel U u3ienui

Bnagets ] HaBBIKAMU aHAJIM3a BIUSHUE IAPaMETPOB TEXHOJIOTMYECKOro Iporecca
Ha XapakTtep (a30BbIX MpeBpaIleHuil, CTPYKTYpY U NP IPOU3BOICTBE,
00-paboTKH ¥ MOAU(UKAIIUN MaTEPHAJIOB, TIOKPBITUMN, AeTalel U n31enuii

ITK-11 crtocoOHOCTBIO MPUMCHATH 3HAHUA 00 OCHOBHBIX THIIAX COBPCMCHHBIX HCOPTaHNYCCKUX U
OpTraHU4YCCKUX MAaTCPpHUAJIOB, IPUHIIUIIAX BI)I60pa MaTCpHraIoB JJIA 3aJaHHBIX yCJ'IOBI/If/'I
9KCILTyaTaluu ¢ y4€TOM Tpe6OBaHI/II>'I TCXHOJIOTHYHOCTH, SKOHOMHWYHOCTH, HAJAC)KHOCTHU U
JOJIOBECYHOCTH, DKOJOTHYCCKHUX HOCHG}ICTBI/Iﬁ X IPUMCHCHHSA IIPU IPOCKTUPOBAHUU
BBICOKOTCXHOJIOTUYHBIX MTPOLECCOB




3HaTh

[J OCHOBHBIE OTIPEJICIICHUS ¥ TIOHITHS MaTEePHAIOBEICHNUS,

[J OCHOBHBIE METO/IbI UCCIIEIOBAHUMN, UCIIOIB3YEMBIX B MATEPUATIOBEICHU;
[J CYIITHOCTh M 3aKOHOMEPHOCTH IPOIIECCOB MPU KPUCTAIIN3AIINH,
nedopMmaruu, Harpese 1e(OpMHUPOBAHHBIX METAJLIOB;

[J CYIITHOCTh M 3aKOHOMEPHOCTH (Pa30BBIX U CTPYKTYPHBIX MPEBpAICHUN B
CIUIaBax MpPU TEPMUYECKOM, TEPMOMEXAHUYECKOM U XUMHUKO- TEPMHUUECKOM
BO3JCHUCTBHSX;

[J BIMSIHUE CTPYKTYPHBIX XapaKTEPUCTUK HA CBOMCTBA MAaTEPHAIIOB U UX
W3MEHEHUS IO/ BIMSIHUEM YCJIOBUHN TPOU3BOACTBA, OOPaOOTKH 1
JKCIUTyaTaluu;

[J OCHOBHBIE THITbI KOHCTPYKIIMOHHBIX U HHCTPYMEHTAJIbHBIX MaTepHUaIOB
JUTSL U3JICTUI pa3IMyHOTO HA3HAYEHHUS C YUETOM HKCILTyaTallMOHHBIX
TpeOOBaHUH U OXPaHbI OKPYKAIOIICH CPEeIbI

YmeTh

(] aHATM3UPOBATh TAHHBIE O CTPYKTYPE U CBOMCTBAX, TEXHOJIOTMYESCKHX
rpoiieccax MpoOU3BOJICTBA, 00PaOOTKU U MOAU(PHUKALIMA MATEPUATIOB U 110
-KPBITUH TIPUMEHHUTENBHO K PEIICHUIO IIOCTABJICHHBIX 3a71a4;

[J BBIOMpaTh MaTEpHAaII ISl U3TOTOBJICHUS JI€TANICH 1 U3CIIUA IPUMEHU-
TEJIBHO K PEIICHUIO MOCTABJICHHBIX 337124

[ mpuoOpeTaTh 3HaHUS B 00J1aCTH MAaTEPUATIOBEICHUS;

] mpUMEHSTh MaTepUAIOBETYCCKHE 3HAHUS B TPOPECCUOHATILHOM J1esi-
TCJIBHOCTH; UCITI0JIL30BAaTh UX HA MCKIUCHUIIIIMHAPHOM YPOBHC

Bnaners

O nmpodeccHOHAIBHBIM SI3bIKOM B 00JIACTH MAaTePHAIIOBE/ICHHUS,

] mpaKTUYECKMMHU HaBBIKAMU HCIIOJIb30BaHMsI OCHOBHBIX METOJIOB UCCIIE-
JIOBaHHS B 00JIACTH MAaTEPHAIIOBE/ICHNUS,

[J BOBMOHOCTBIO MEXIUCIUIITMHAPHOTO MPUMEHEHHS MaTepHalioBeie-
HUS,

[ HaBBIKaMU OIIEHKH TEXHOJOTHYECKUX U CIIYy:KeOHBIX Ka4ecTB MaTepHa-
JIOB ITyT€M KOMILJIEKCHOTO aHAJIN3a UX CTPYKTYPHI U CBOWCTB, a TAKKE pe
-3yNIbTAaTOB (PU3UKO-XUMUYECKUX, KOPPO3UOHHBIX U APYTUX UCIIBITAHUN

OIIK-3

TOTOBHOCTBIO IPUMCHATDH Q)YHHaMCHTaHLHLIe MaTeMaTH4CCKUC,

C€CTCCTBCHHOHAYYHEBIC U 06H1€I/IH)K€H€pHI>IG 3HaHHUA B HpO(i)eCCI/IOHaHBHOI;’I JACATCIIBHOCTH

3HaThb [] 6a30Bble MOHATHUS M 3aKOHBI (DYHIaMEHTAIbHBIX pa3JesioB (PU3UKH, XH-
MUH, GU3NYECKON XUMHUH, MaTEMATUKU U OOIIEUHKEHEPHBIX JUCLMITIIUH

YmeTh [] pemath cTaHAApTHBIE 331a4K TPO(HECCUOHAIBHON AEATENbHOCTH, Tpe-
Oyrolue npuMeHeHus! GyHJaMEHTAIbHbIX MaTEMaTHUECKHUX,
€CTECTBEHHO-HAYUHBIX U OOIIENHKEHEPHBIX 3HAHUN

Bnagers ] HaBBIKAMU pEIICHUs CTAaHAAPTHHIX 3aja4y NPo(ecCHOHAIBHOM JesITeNb-

HOCTH, Tpe6y}omne IMPUMCHCHUA q)yHHaMeHTaHBHBIX MaTEMaTHYCCKUX,
€C-TCCTBCHHOHAYYHBIX U OGIJ.IGI/IH)KCHepHBIX 3HAHUM




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

YUCJIC:

— KOHTaKkTHas pabora — 161,85 akan. yacos:
— aynuropHas — 153 akaj. 9acos;

— BHeaynutopHas — 8,85 akaj. yacoB

— camocrosiTenbHas padbora — 90,75 akan. 4acos;
— MOJTOTOBKA K Kk3ameny — 71,4 akaz. yaca

dopma aTTecTaluy - SK3aMEH

AynuropHas § =
o | KoHTaKTHas pabota & 3 dopma TeKyILEero
=
g B aKaJl. yacax o Bun KOHTPOJIS
Pasnen/ Tema 3 ( A. vacax) S . p Kon
S 3 © | caMoCTOATENIFHOH | ycIIeBaeMOCTH U
JIMCIMTUTAHBI 5 [ . | xomnerenu
O 2 £ paboThI TIPOMEKYTOUHOM
nab. | mpakr. | 5§
Jlek. =] aTTecTaluu
3aH. 3aH. | O &
1. Crpoenue u  cBoiicTBa
MaTepuaIoB
11 Beenenue.
Knaccudpukanms
¢ IIpopaboTka
MaTepUaoB. OcHOBHbIE
CBOICcTBa MaTepuasoB TeopeTHHECkoro VYerHbii
CBsI3b MEXIY CT| Tp 01711% (AeKIMORHOr0) JKCIIPECcC-0Npoc TK-4, ITK-9,
N Y CTPYKTYP 4 3 9,3 MaTepHaia. P poc. [K-11,
CBOWCTBAMU  MaTepHaOB. KonrponbHas
MIOJTOTOBKA K OIIK-3
Mertoapt MCCITEeI0BAHUS . pabora
KOHTPOJIbHOM
CTPYKTYPBHL.
pabote
ATOMHO-KpHCTAJUINYECKOE
CTPOCHHE METAJUIOB.
HWroro no pazaeny 3 9,3
2. Kpucramm3anus paciuiaBoB
2.1  TepmoagmHamMuuecKue
yCIOBHS  KPHCTaJUTH3ALUH. ITpopabotka
MexaHu3M KpHCTALTH3aHN JIEKIUOHHOTO
METaJI-JIOB. MaTe-puaa; KonrtposbHas
Camonpoun3BobHAS u MHOATOTOBKA K pabota TIK-4, T1K-9,
HECaMOIIPOU3BOJIbHAS 4 2/21 9 71a60paTOPHBIM 3amura IK-11,
KPHCTAILTH3AIIHS. 3aHITHUSIM; 71ab0PaTOPHBIX OIIK-3
Moaudunuposanue. HOATOTOBKA K pabor
JennputHas KOHTPOJIBHOM
kpuctamuzanua. CTtpoeHue pabore
CIIUTKA
HWroro no pazneny 2/21 9
3. MexaHuyeckue CBOWCTBA H
nedopmaryis MaTepuaion
IIpopaboTka
JICKIIHOHHOTO
31 OcCHOBHBIE MaTe-pHuana; KonTponbhas
MEXaHUYECKHE CBOWMCTBA H IMOJTOTOBKA K pabora TIK-4, T1K-9,
o0opynoBaHue | 4 2 8 nabopaTop-HbIM 3amura [K-11,
HCIIBITAaHUS ~MEXaHUYECKUX 3aHATUAM; n1abopaTopHBIX OIIK-3
CBOJCTB. MOJrOTOBKA K pabor
KOHTPOJIbHOM
pabore




3.2 VYapyras u

ractTuyeckas jaedopmanusi. IIpopaboTka
MexaHu3M nedopmarmn. JIEKIUOHHOTO
H3MeHeHne CTPYKTYphl U Mare-pHana; KonTponbHast
CBOWCTB MOJATOTOBKA K pabora TIK-4, T1K-9,
MOJINKPUCTAJUTMYECKOTO 6 221 9 1a00paTOpHBIM Samura I1K-11,
MeTauia npu jaedopmaruu. 3aHATHSM; 11a00paTOPHBIX OIIK-3
H3MeHeHne CTPYKTYphl U MOJIrOTOBKA K pabor
CBOIICTB npu Harpese KOHTPOJIBHOMN
neopMHUPOBaHHOTO pabore
MeTala.
Hroro no pasgeny 10 | 4211 17
4, ®a30Bble U CTPYKTYpHBIC
TpEeBPaICHUS B
JBYXKOMITOHEHTHBIX
METAJUINYECKHX CHCTEMaX
IIpopaboTka
4.1 OcCHOBHbIC  TIOHSTHS pop
JIEKIIUOHHOTO
TEOpUH CILIABOB. .
Jlnarpamwbi TBOHBIX Marepuana, KonTponbaas
MOJATOTOBKA K pabora TIK-4, T1K-9,
CUCTEM. dopmupoBanue
CTOVKTVDEL BOHHBIX 4 2 9 n1abopaTopHBIM 3amura [K-11,
PYKTYD 3aHATHSM; 11ab0paTOPHBIX OIIK-3
CIUIaBOB. OcHOBHbIE
. HOArOTOBKA K pabor
TIOHSTHUS 0 TPOMHBIX .
KOHTPOJILHON
cCHCTeMaXx.
pabote
IIpopaboTka
JIEKIIHOHHOTO
4.2 XKene3oyriepoaucTsie MaTe-puaa;
KonTponbaas
CILIABEI. dopmupoBaHue MOJATOTOBKA K TIK-4, T1K-9,
. pabora
CTPYKTYpPHI cranen u 6 6/21 9 n1abopaTopHBIM Samura [K-11,
YyTyHOB B PaBHOBECHOM 3aHATHUSM; OIIK-3
71a00PaTOPHBIX
COCTOSIHUH. MOATOTOBKA K
KOHTPOJIBHOU
pabote
HWroro no pazaeny 10 | 821 18
Hroro 3a cemectp 34 | 17/61 53,3 SK3aMeH
5. MapkupoBKka M NPUMEHEHUE
JKEJIe30YTIIEPOAUCTHIX CIIABOB
51 Knaccuduxarys,
MapKHpOBKa W TIPHUMEHEHHE
JKEJIE30YTICPOTUCTHIX
yriepon IIpopaboTka
CITaBOB
. JIEKITHOHHOTO
CBsI3b MEXIy CTPYKTYpOH U
CBOMCTBaMH CEphIX U OB Mate-praia, Kontpobras
Knacen (fpnxaunI:[ YEYHOB. MOJTOTOBKA K pabora TK-4, TIK-9,
’ 10 | 10/41 6 nabopaTopHBIM amura I1K-11,
MapKHpOBKa W TIPHUMEHEHHE
3aHATHSM; 1a00paTOPHBIX OIIK-3
CephlX UyryHOB. Bimsnue
N HOATOTOBKA K pabor
yriepona W TpuMeceil Ha .
o . KOHTPOJIBHON
CBO#CTBa CTaJIei. aGote
Kaccudwnkanms, P
MapKHpOBKa M NPUMECHEHUE
YIJIEPOIHCTHIX CTaNeH.
HWroro no pazneny 10 | 10/41 6
6. dopmupoBanue
HEPABHOBECHBIX CTPYKTYP
IIpopaboTka
JIEKIUOHHOTO
MaTe-pHuala; KonrtposbHas
6.1 dazoBble HpeBpanICHUS ’
s KEIE30 ﬁe I:);;CTHX HOATOTOBKA K pabota TIK-4, TIK-9,
yriep 8 821 6 71a00paTOPHBIM 3amuTa IK-11,
CIIaBaX TpH HAarpeBe ©
3aHATHUSM; 11a00paTOPHBIX OIIK-3
OXJTK/ICHHH.
MOJrOTOBKA K pabor
KOHTPOJIbHOM
pabote
Hroro no pazneny 8 821 6




7. OCHOBBI TEPMUYECKOM
00paboTKn
ITpopaboTka
7.1 Tonstus 00 OCHOBHBIX HeKHHOHHOF.O
—— TepMmaecKoi Mare-pHana; KonTponbHast
oBpaoTiu. MOJATOTOBKA K pabora TIK-4, T1K-9,
5| 10 | 1021 6 1a60paTOPHBIM 3amura IK-11,
Krnaccubpukanus, mens u )
HpUMEHEHHE BHIOB 3aHATHSM; 11ab0paTOPHBIX OIIK-3
TEPMUYECKOi 00paboTKu floAroToBka E pagor
KOHTPOJIBHON
pabote
HWroro mo pasueny 10 | 10121 6
8. Kiaccudukanusi, MapKupoBKa,
CBOWCTBa u MPUMEHEHUE
JIETUPOBAHHBIX CTaJIeH
ITpopaboTka
JIEKIHOHHOTO
8.1 Koncr HOHHBIE Mare-pHana;
CTaJIH. I/IHCpri/I};I;IL}[aJILHLIe HOIII‘O’IF‘)OBKa K Konrporbhas
crayii ¥ crmiaBel. Cranud u 11a00paTOpHBIM U paGora TIK-4, TIK-9,
5 10 | 1021 6 amura I1K-11,
CILIaBbI c 0co0BIMH MIPaKTHIECKUM
11a00paTOPHBIX OIIK-3
¢busmyecKkuMH } u 3aHATHSIM; patot
XAMHYIECKUMHU CBOMCTBAMHU MOJrOTOBKA K
KOHTPOJIBHOU
pabote
Hroro no pazaeny 10 | 1021 6
9. MapkupoBka, cBoiicTBa H
MPUMEHEHUE CIUIABOB LIBETHBIX
METAJLIOB
ITpopaboTka
JIEKIUOHHOTO
Marepuaia;
9.1 AmoMHUHUH H  €ro MOJATOTOBKA K 3amura TIK-4, T1K-9,
craBel. Menp u MeaHble| 5 7 821 6 71a00paTOPHBIM 71a00PaTOPHBIX IK-11,
crutaBbl. CIUTaBBl TUTAHA. 3aHATHUSM; pabor. OIIK-3
MOJrOTOBKA K
KOHTPOJIBHOM
paborte.
Hroro no pazaeny 7 821 6
10. Hemerannmaeckue
MaTepHabl
IIpopaboTka
10.1 IIpuponusie JIEKLIUOHHOTO
HEMeTaTTMIeCKUe Marepuana; KonTponbHas
MaTepHabl. Kepamuka. MOJTOTOBKA K pabota [1K-4, IIK-9,
CHTamisl. Crexio.| 5 6 5121 7,45 | maGopaTopHBIM Samura [1K-11,
TTomumepsr. 3aHITHSM; 11a00paTOPHBIX OIIK-3
Kommo3umonHsle MIOJTOTOBKA K pabor
MaTepHabl. KOHTPOJIbHOM
pabore
Wroro no pazneny 6 521 7,45
Wroro 3a cemectp 51 |51/141 37,45 9K3aMeH
ITK-4,I1K-
Wrtoro no mucuuinge 85 |68/201 90,75 JK3aMEeH 9,I1K-11,0TIK

-3




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

[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 yYETOM PEerHOHAIBHBIX 0COOEHHOCTEH MPO(heCCHOHABHON AEITEeIbHOCTH
BBIITYCKHUKOB U moTpeOHocTe paboTonareneit (MMK, MMK-METH3, benmar u ap.).

B mpomecce mpemnomaBaHust AMCUMIUIMHBL  «MaTepuanoBeieHUE» PUMEHSIOTCS
TpaJULIMOHHAs,, WHTEPAKTUBHAas U HHYOPMAIMOHHO-KOMMYHHKAI[MOHHAs 00pa3oBaTeIbHbIC
TEXHOJIOTUH. [Ipy MCHONBb30BaHUM TPAAMLIMOHHBIX 00pa30BATENbHBIX TEXHOJIOTHH y4deOHBIE
3aHATHS BBINONHSIOTCS B (GopMe HH(DOPMALMOHHBIX JEKUUH U J1abopaTopHBIX paboT. OTa
TEXHOJIOTUSI ~ COYETaeTcs €  HUCMOJb30BaHHEM  HMH(OPMAIMOHHO-KOMMYHHUKAIMOHHBIX
00pa30BaTeNbHbIX TEXHOJIIOTUM, KOTJ1a JIEKLIUU IPOBOAATCS B hopMe JIEKIHMIi-BU3yaTH3auil, IpU
peanu3ali  KOTOPBIX  HM3JI0XKEHHWE COACP)KAaHUS  CONPOBOXAACTCS  IpE3CHTAled ¢
JNEMOHCTpalKe yueOHbIX MaTepUasoB, MPEICTABICHHBIX B PA3JIMYHBIX 3HAKOBBIX CUCTEMax, B
TOM YHCIIE WIUTIOCTPATUBHBIX, IpaUIeCKHX, ayAHO- ¥ BUACOMATEPHAJIOB.

JIeKIMOHHBIN MaTepuan 3aKperuisieTcss B XoJe J1a0opaTOPHBIX pPadOT, Ha KOTOPBIX
BBITIOJIHSIOTCSL TPYNIIOBBIE WM WHAMBHUIAYyalIbHbIE 3aJaHHUi 10 TpoOWIeHHOW Teme. [lpum
MPOBEICHUN J1a0OpaTOPHBIX pabOT UCHONB3yeTCs HMHTEPAKTUBHbIE 00pa3oBaTelbHBIC
TEXHOJIOTUH, YTO IMPEIIOoJaraeT akTMBHOE U HEJIMHEHHOE B3aUMOJICHCTBUE BCEX YYaCTHHKOB U
JTOCTHKEHHE Ha 3TOW OCHOBE JIMYHOCTHO 3HAYMMOIO JJIsi HUX 00pa3oBaTelIbHOrO pe3yibTara.
3aHATUS OpPraHU3yIOTCS B BUZAE Ja0OPATOPHOTO SKCIEPHUMEHTAa C IMOCIEAYIOIIUM TPYIOBBIM
AQHAJIM30M MOJIYYEHHBIX pe3ynbTaToB. Mcmonb3yercs Takxke pa300p KOHKPETHBIX CUTYallud C
[ENbI0 POPMHUPOBAHUS U PA3BUTHSI TPO(PECCHOHATBHBIX HABBIKOB 00YJYarOIUXCS.

Peanu3anust KOMIIETEHTHOCTHOTO MOIX0/1a MPEAYCMaTPUBAET UCIIOIb30BAHKE B y4eOHOM
nporecce AaKTHBHBIX M WHTEPAKTHUBHBIX (OpPM TPOBEINCHHS 3aHATHA B COYETAaHUH C
BHEAYJIUTOPHON paboToil ¢ 1enbl0 POPMUPOBAHUS U Pa3BUTUSA MPO(ECCHOHANBHBIX HABBIKOB
o0yyJaroumxcs.

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-MeTOAMYecKOEe H HH(POPMALIMOHHOE O0ecnevyeHue TUCIUITHHbBI (MOTYJIs1)

a) OcHOBHas JIUTEpaTypa:

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 : onektponnsid. - URL:
https://new.znanium.com/catalog/product/982105 (nara o6pamenus: 01.09.2020).

2. MarepuainoBezienue : y4e0. mocobue s By3oB / JI. B. Tapacenko, C. A. TTaxomoBa,
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 (mara o6pamenus: 01.09.2020).

3. JassinoBa, M. C. MarepuanoBencaue [DneKTpoHHBIN pecypc]: yueOHOe mocobue /
Haseinosa M. C., Makcuna E. JI. - 2-e uzn. — M.: 1| PUOP, HUL] UH®PA-M, 2016. —



https://new.znanium.com/catalog/product/982105
https://new.znanium.com/catalog/product/257400

228 c.: 70x100 1/32. — Pexum pocryma: http://znanium.com/bookread2.php?book=536942
(mara oopamenus: 01.09.2020).

0) lonoJiHMTE IbLHASA JIUTEpaTypa:

1. MarepuanoBefiecHHe W TEXHOJOTHs MaTepHaioB . yde0. mocobue / mox pen. A.W.
bareimeBa u A.A. CmonpkuHa. — 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 (xara ooparienus: 01.09.2020).

2. Canynos, C. B. MarepuanoBenenue : yueoHoe nocodue / C. B. CanyHoB. — 2-¢ 3.,
ucnp. u gorn. — Cankr-IlerepOypr : Jlans, 2015. — 208 c. — ISBN 978-5-8114-1793-3. —
Texcr: onextpoHHsni// Jlamp : snekTpoHHO-OMOnMoreuHnas cucrema. —  URL:
https://e.lanbook.com/book/56171 (mara obOpamenus: 01.09.2020). — Pexum mocryma: s
ABTOPH3. MOJIb30BATEIICH.

B) MeToauyeckue ykasaHus:

1. MeaBeneBa, C.B. MarepuanoBeaenue: 1a0OpaTOpPHBIA MPAKTUKYM [DJIEKTPOHHBII
pecypce]: yaebnoe nmocooue / C.B. Mensenesa. — DnektpoH. nan. — Mocksa: MUCHUC, 2016. —
103 ¢. — Pexum noc-tyma: https://e.lanbook.com/book/117167 (mara obpamenus: 01.09.2020).

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

3. Marepuanosenenue. [Ipaktukym. Emenrommma A.H., Monoukosa O.C., IlerpodeHko
E.B. Maruuroropck. Uza. Lleatp ®T'BOY MI'TY um. I''1. Hocosa. 2019. 64 c.

r) [Iporpammuoe obecneuenue u UaTepuer-pecypcebi:

IIporpamMmmHoe oGecrnieueHue

Haumenosanwue I10 Ne norosopa CpoKk JIeHCTBHYSI JIUTICH3UH
MS Windows 7
Professional (nyst J1-1227-18 o1 08.10.2018 11.10.2021
KJIACCOB)
MS Office 2007 | 135 o1 17.09.2007 Gecepouno
Professional
CcBOOOIHO
FAR Manager pacnpocrpansiemoe 1O 06eccpouHo
7Zip CBOOOTHO 0eccpouHO
STATISTICAB.6 K-139-08 ot 22.12.2008 0eccpouHO
IIporpammoe
o0ecrieueHue 1Ist
atajisa K-76-14 o1 17.11.2014 6eccpouHO
MUKPOCTPYKTYPHI
MOBEPXHOCTHU
TBEPAbIX TCJI
Oracle Virtual Box cBOOOHO O6eccpouHo
pacopoctpansgeMmoe 110
MS Office Access
Prof 2016(ms J1-1227-18 o1 08.10.2018 11.10.2021
KJ1aCCOB)



http://znanium.com/bookread2.php?book=536942
https://new.znanium.com/catalog/product/946206
https://e.lanbook.com/book/56171
https://e.lanbook.com/book/117167
https://new.znanium.com/catalog/product/1032141

Adobe Reader CcBOOOIHO

OCCCPOUHO

ONEKTPOHHBIE
IJIAKAThI 1O
JHCIHAIIINHE
"MartepuanoBseaeaue"

K-278-11 ot 15.07.2011

OeccpouHo

ONEKTPOHHBIE
IUTaKaThl 110 KYpCy
"MarepuanoBeneHue”

K-227-12 o1 11.09.2012

0eccpovHO

HpO(l)eCCI/IOHaJILHbIe 0a3bl JAaHHbIX I/IH(])OpMaIII/IOHHLIe CIIPaAaBOYHbLIC CUCTEMBI

Hassanue xypca

CchlIKa

DneKkTpoHHas 0a3a TNEPUOIUYCCKUX H3TaHUI
East View Information Services, OO0 «IBUC»

https://dlib.eastview.com/

Hanuonanbaas
HH(pOpPMAIMOHHO-aHAIUTUYECKAsT ~ CHUCTEMa
Poccuiickuii MHASKC HAYYHOT'O ITUTHPOBAHMS

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

ITouckoBas cucrema Akanemus Google (Google
Scholar)

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

Wudpopmanmonnas cucrema - EnuHOE OKHO
JI0CTyIa K MHPOPMALIMOHHBIM pecypcaM

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

d)enepanLHoe TOCYyHdapCTBECHHOC 6IOI[)K€THO€

YUPEKIACHUE «DenepanbHbIi unctutyt|URL: http://www1.fips.ru/
MIPOMBIIIUIEHHON COOCTBEHHOCTHY

Pocemiickas  Tocynapcrsennas — uommotexa. https://www.rsl.ru/ru/4readers/catalogues/
Karamoru

DneKTpoHHBIe pecypchl Ondmorexku MI'TY um.
I''1. HocoBa

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

VYHuBepcuterckas WHGOPMALMOHHAs CHUCTEMa
POCCHUA

https://uisrussia.msu.ru

MexayHapoaHas HayKOMETpPHUYECKast
pedepaTrBHAs U MOJHOTEKCTOBas 0a3a JaHHBIX
Hayanbix n3aaanii « Web of sciencey

http://webofscience.com

MexnyHaponHas pedeparrBHas u
MOJTHOTEKCTOBasl ClpaBoyHass 0a3a JaHHBIX
HAaY4YHBIX U3JaHUH «SCOPUS

http://scopus.com

Mex(z[yHapoz[H as 0a3a IOJTHOTCKCTOBBIX

xypHasoB Springer Journals

http://link.springer.com/

MexyHnapoaHas KOJIJICKIIUA Hay4YHBIX
HpOTOKOJ‘IOB I10 pa3J‘II/IqHBIM OTpaCJ'I}IM 3HaHI/II71
Springer Protocols

http://www.springerprotocols.com/

Me)KI[}IHapOILHaH 63.33. HAayYYHBIX MAaTCpUAJIOB B
06J'IaCTI/I (I)I/ISI/IHCCKI/IX HAayK W HWHXHWHHUPHUHTIA
SpringerMaterials

http://materials.springer.com/

MesxayHapogHas 6a3a CrpaBOYHBIX W3aHHUM MO
BCEM oTpacysiMm 3HaHui SpringerReference

http://www.springer.com/references

ApxMB HayuyHBIX >KypHaioB «HaunoHanbHbIN
AIIEKTPOHHO-MH(POPMAIIMOHHBIN  KOHLIOPLILYM»
(HIT HOMKOH)

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



https://dlib.eastview.com/
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http://window.edu.ru/
http://www1.fips.ru/
https://www.rsl.ru/ru/4readers/catalogues/
http://magtu.ru:8085/marcweb2/Default.asp
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http://webofscience.com/
http://scopus.com/
http://link.springer.com/
http://www.springerprotocols.com/
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9 MaTepuajibHO-TeXHHYeCKOe o0ecneyeHue TUCIUIIUHBI (MOTYJIs1)

MatepuanbHO-TeXHUUYECKOe 00ecrieueHre IMCIUIUTHHBI BKITIOYAET:

* YueOHas ayIuTOpHs AJIs TPOBEACHUS 3aHATHH JIEKIIMOHHOTO THIIA OCHAILICHA:

0 - TEeXHHUYECKHUMH CpEICTBaMU OOyuYeHUsl, CIYKallUMH JUIs MpeACcTaBleHUsl ydeOHoI
uHpopManuu OOJIBIION ayAUTOPUHU: MYJIbTUMEIUHHBIMU CpEACTBA XPAaHEHUS, IMepeJadyd u
MpeACTaBICHHS Y9eOHON HHPOPMAIIHH;

- CTIeMAIN3UPOBAHHON MEOETIBIO.

* YueOHble ayAUTOPUH AJIs IPOBEACHUS JIAOOPATOPHBIX 3aHATUM:

- «Jlaboparopuss Metayutorpagum» OCHAIIEHA J1a0OpPaTOPHBIM 00OPYHIOBAHHEM:
Merautorpadguieckue  mukpockomnbsl  Heodor, METAM  32M,  uHBEpTUpPOBAHHBII
Metautyprudeckuid Mukpockorn Meiji Techno 1IM7200; koMIbOTEpHBIE CHCTEMbI aHAIHM3a
uzoopakenunii  SIAMS-600 u Thixomet, mmuHus mnpobomoaroroBku Gupmer  Buehler
(Brmrovaromiass abpasuBHBIA oTpe3Hod cranok DELTA ABRA SIMET, aBromaTudeckwmii
3anpeccoBouHbIi cranok Simplimet 1000, nutndopansHO-moaHpoBaabHyI0 Mammay PHOENIX
4000, iuHeiHbIN npeU3noHHbIN oTpe3Hoi cranok IZOMET 4000).

- «PentrenoBckass sabopaTopusi» OCHaIeHa JAOOPATOpPHBIM  O0OPYIOBAaHUEM:
pentrenoBckue ycranosku "/[POH-2", "JIPOH-3M".

- «JlabGopaTtopusi  SJEKTPOHHOW  MHUKPOCKOIIMU»  OCHalleHa  J1ab0opaTOpHBIM
o0opynoBaHuEeM: d3JeKTpoHHble MHUKpockonbl YMBI120KA, pactpoBblii  3JI€KTPOHHBII
mukpockor JEOL JSM 6490-LV.

- «Jlaboparopusi ~ MEXaHWYECKHX  HCIBITAHWUH»  OCHAaIIeHAa  J1a0OpPaTOPHBIM
o0opy/soBaHHEM: MAIIMHBl YHUBEPCAIbHBIE HCHBITATENIbHBIE Ha pacTsDKEHHE, C)KaTue,
ckpyuuBanue. [Ipubopel st u3MepeHus TBEpAOCTH MHO MeronaM bpunemns u Poxsemna.
MuxkpoTtBepaomep.

- CHIeMaIM3UPOBAaHHON MeOebIo.

* YueOHas ayIuTOpuUs AJis IPOBEICHUS MPAKTUYECKUX 3aHATUH OCHAIIICHA!

- TEXHUYECKHMH CPEICTBAMHU OOYUEHUS, CIYXAIIUMH Uil TPEACTaBICHUS y4eOHOMN
uHpopMaluu OOJIBIION ayAMTOPUHU: MYJIbTUMEIUNHHBIMU CpEACTBA XpaHEHUs, Iepetadyd u
npeJicTaBiIeHus yueOHON HHpopManuy;

- CTIeLMAIN3UPOBAHHON MEOETIBIO.

* YyeOHast ayiuTOpUs 17151 BBIMOJTHEHHU S KYPCOBBIX IMTPOEKTOB (paboT) OCHAIICHA:

- KOMIBIOTEPHOI TexHUKOi1 ¢ makerom MS Office, ¢ moaxmouennem k cetn «HTEpHET»
U C TOCTYIIOM B DJIEKTPOHHYIO HH()OPMAITMOHHO-00pa30BaTEeNIbHYIO CPETY YHUBEPCHUTETA,

- CTIeLMAIN3UPOBAHHON MEOETIBIO.

* YueOHast ayAuTOpHs Ui TPYNIOBBIX M MHIMBUAYAIBHBIX KOHCYJIBTAIlUH, TEKYIIETO
KOHTPOJISI ¥ IPOMEKYTOUHOM aTTeCTalluy OCHAIIIEHA!

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

- CHIeMaIM3UPOBaHHON MeOebIo.

* [TomerieHue At CaMOCTOSATENBbHON pabOThl OCHALIEHO:

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

- CHIeMaIM3UPOBAHHON MeOeIbIo.

* Ilomemenue s XpaHEHUS U NPOPHIAKTHYECKOTO OOCIYKMBAaHHUS y4eOHOTrOo
000pyTI0BaHUS OCHAIIICHO:

- CTIeLMAIN3UPOBAHHON MEOEIBIO: CTeNJIaKaMH JJIsl XpaHEeHHsI y4eOHOTo 000pyA0BaHMUS;

-MHCTPYMEHTaMHU JUIsl pEMOHTa yueOHOro 000py10BaHUs;

- ikadamu U1 XpaHeHus: yueOHO-MEeTOAMYECKON TOKYMEHTAllU U MaTepHaJIOB.



punoxenue 1

6 Y4eOHO-MeTOIMYecKOe o0ecnieyeHne CaMOCTOATEIbHOI padoThI 00y4aloIUXCA

[lo pucnumiauHe «MaTepuanoBeeHre» MNPELyCMOTPEHA ayIWTOpHas W BHEayIUTOpHAs
camocTosTenbHas paboTa 00yJIarOIINXCS.

6.1 Ay}]HTOpHaH cCaMoCTOATEJIbHAA paﬁoTa CTYACHTOB NPCANOJaracT BbIIIOJIHECHUC KOHTPOJIbHBIX

pabor.

IlepeyeHb BONMPOCOB /ISl MOATOTOBKH K KOHTPOJILHBIM ayJUTOPHBLIM padoTaM nmo TeMam
JUCIUILTHHBI

Tema 1. CTpoenue u cBolicTBa MaTepuaoB. MeToabI HCCIET0OBAHMS

1. Yro u3yyaer marepuanoBenecHue?

2. IlpuBeaure nmpuMepsl BIUSHUSA CTPYKTYPBI Ha CBOWCTBA MaTepHaa.

3. Ha3zoBuTe BHIBI CBOIICTB MaTepHaOB.

4. Kaxwue cBoiicTBa Ha3pIBalOT Gu3nueckumu? [IpuBenuTe npuMepsl CBONHCTB.

5. Kakue cBoiicTBa Ha3pIBalOT MexaHnueckumu? HazoBruTe 0OCHOBHbIE MEXaHMUECKHE CBOHCTBA.

6. Kakue cBoiicTBa Ha3bIBaIOT XUMUUECKUMH? UTO Takoe XUMHUUYECKasi aKTUBHOCTh U XMMUYECKast
CTOUWKOCTH?

7. Kakue cBolicTBa Ha3bIBAIOT TexHONOTHUecKMMHU? [lepeuricinTe N3BECTHBIC BaM.

8. Uro xapakTepu3yroT quTelHbIe CBOMcTBa? Ha3zoBuTe OCHOBHBIC U3 HUX.

9. Kakme cBoiicTBa XapakTepu3yloT  TOHATHS:  00pabaThIBAGMOCTh  JABJICHUEM,
00pabaThIBAEMOCTh PE3aHUEM, CBAPUBAEMOCTh?

10. HasoBuTe OCHOBHBIE IPYMIIbI MATEPUATIOB U JAWTE UM KPATKYIO XapaKTEPUCTHKY

11. Ha kakue Kiacchl ¥ 110 KaKUM NPU3HAKAM AETIST METalIbl?

12. Kaxkue MeTasuibl HA3bIBAIOT YESPHBIC METAJLIBI?

13. Kakue meTaiuibl OTHOCST K IIBeTHBIM? Ha30BUTE OCHOBHBIE TPYIIIBI IBETHBIX METAILJIOB.

14. B uyem mpeumymiecTBa YEpPHBIX METAILIOB?

15. KaxoBBI JOCTOMHCTBA IIBETHBIX METALIOB?

16. KakoBbI JOCTOMHCTBA HEMETAILIMUECKUX MaTepuaioB? ['ie uxX IpUMEHSOT?

17. Kakue marepualisl Ha3bIBaIOT I1actMaccamu? Kak oHu moapasnenstorcs?

18. Uro Takoe koMno3uTHBIE MaTepuanbl? KakoBsl nx npeumyiecTa?

19. [Iyst yero HEOOXOUMO UCCIIEAOBATh CTPYKTYPY MaTepHaioB?

20. Kak monpasnensercs CTpyKTypa B 3aBUCHMOCTH OT pa3Mepa ee 3JIeMEHTOB?

21. Yto Ha3BIBAOT TOHKOW CTPyKTypoi? Kak oHa nzydaercs?

22. Uro wHa3pBalOT MHUKpOCTpYyKTypoii? Kak oHa wu3ywaercsa? J[laliTe XapaKTepUCTHKY
MHUKPOCKOITUYECKOMY METO/Ty MCCIIEJOBAHUS METAJIIOB.

23. Uro Ha3bIBaOT MakpocTpykTypoit? Kak ona usyuaercs? OxapakTepu3yiTe MaKpOCKOIIMYECKHE
METO/IbI aHAJIN3a METAJIJIOB.

24. ]laiite XapaKTEpUCTHKY JIEKTPOHHO-MUKPOCKOIIMYECKAM METOJIaM HCCIIEIOBAHUS METAILIOB.

25. laiite XapaKkTepUCTUKY TUPPAKIIMOHHBIM METOAAM MCCIIEJOBaHUS METAJUIOB.

Tema 2. ATOMHO-KpHCTAJVINYECKOE CTPOCHHE METAJIJIOB

1
2.
3

4.

pereTke?

5.
6.

YeM OTIIMYAIOTCS KPUCTAIITMYECKHE Tella OT aMOP(HBIX Ten?

Kaxue matepuasnsl Ha3pIBaIOT KPUCTAITUTMYECKUMU?

Kakwue marepuanbl Ha3bIBalOT aMOP(HBIMU?

YeM 00BsCHSETCS 3aKOHOMEPHOE YIOPSIOUYEHHOE PACIIONOKEHNUE aTOMOB B KPUCTAJUIMYECKOM

Kaxkue Turmsl cBsizu cymecTByoT?
HazoBuTe 0CHOBHEIE CBOHCTBA METAILIOB. UeM OOBSICHAIOTCS OCOOBIE CBOWCTBA METAJIIOB?



YTo Ha3BIBAIOT KPUCTAIITMICCKON PEIICTKOM?
UTo Ha3BIBAIOT JAHUM TOPSIIKOM B MaTepHae?
Yro Takoe snemMeHTapHas siuelika? Kakumu napamMerpaMu OHa ONMCHIBAETCA?
0. Kakue THUITBI KPHCTAIUIMYECKUX PELIETOK BaM U3BECTHBI? OXapaKTepU3yHTe UX.
11. Yro Ha3BIBAIOT KOOPIUHAITHOHHBIM YHCIIOM?
12. Tloyemy KpUCTaNTHYECKUE PEIICTKA METAITIOB Ha3bIBAIOT INIOTHOYAKOBAHHBIMU?
13. B uem cymnocTh monumopduzma? Yto takoe monmuMopdHOE npeBpaieHue?
14. Yro Takoe anm3oTponusa? KakoBa mpuimHa aHU30TPOITHH?
15. TloyemMy MOHOKpPHCTAIIIBI SIBISIFOTCSI aHU30TPOITHBIMHU MaTepHaIaMu?
16. TlouyeMy MONMKPUCTALTUYCCKUAE MATCPHAIIBI SIBJISIOTCS KBa3HU30TPOITHBIMU?
17. Tlouemy amopdHBIe Tea SBISIOTCS UCTHHHO U30TPOITHBIMU?
18. Uro Ha3bIBaIOT AeeKTaMH KPUCTAILIMYECCKOTO CTPOCHHMSI?
19. Kak knaccupuuupyoT HECOBEPLUICHCTBA KPUCTATITMUECKOTO CTPOSHHS?
20. OxapakTepusyiiTe ToueUHbIEC Je(PEKThl KPUCTALIMYECKOTO CTPOCHHSI.
21. Kakyo poib HTparoT TOYeUHbIE NePEKThl B KPUCTAITHYECKIX MaTepraiax?
22. Kakue HEcOBEpIICHCTBA KPHUCTAILIMYECKOTO CTPOCHHS HA3BIBAIOT JIMHEHHBIMH W TIOYeMy?
Kakwue ObIBatOT quCIOKAIK?
23. KaxkoBa poib AWCIOKAINN B KpUCTALIAX?
24. Yto Ha3BIBAIOT TPAHUIAMH 3€PEH, TpaHUIaMu Cy03epeH?
25. Kakyto pons HTpaloT rpaHUIbl 3ePeH B KpUCTaIax?

B2 oo~

Tema 3. Kpuctasm3sanusi pacnjiaBoB

1.  OOpscHUTE NPUHUMIMAIBHOEC OTIMYME KPUBBIX OXJAXACHUS NpU  3aTBEPICBAHUU
KPUCTAIUIMYECKUX U aMOP(HBIX MaTEpHAJIOB.

2.  KakoB ¢usnueckuii cMbicn TeMnepaTypsl To?

3. Ilouemy amns Havyaga KPUCTAUIN3ALMU HEOOXOAUMO MEPEOXIIAXKICHHUE KUIKOTO MeTalIa HIXKe
TeMIIepaTypbl PaBHOBECHS?

4.  Kakoii mporecc Ha3pIBalOT NepeoxiiaxaeHuemM? UTo Ha3bpIBalOT CTETIEHBIO MEPEOXTKICHU?

) KaxoB MexaHn3M KpucTauu3anun?

6 Kax nmpoucxout pocT KpucTauioB?

7. UYewm 3aBepuiaeTcs MpoLecc KPUCTAIUTU3ALNN?

8 Kak BrnusieT ckopocTh OXJIaXACHUS TPY KPUCTALUTU3ALUHN Ha CTETIeHb MePeoXIaKIeHN?

9.  Kakumu akropamu onpenesseTcss BO3MOXKHAs CTEHEHb MEPEOXJIKICHNS KUIKOr0 MeTaa

HIDKE TeMIepaTyphl KPUCTAIUIU3ALUH?

10. Kak MOXHO OJIy4nTh aMOp(HBIN MeTa1?

11.  Yto MOXeT MOCIy>KUTh 3apOABIIIEM ITPU HECAMOIIPOU3BOJIBHOM KpHCTAIIH3AINH?

12. Tlouemy mpu O4YeHb MajiOl W OYEHb OOJBILOW CTENEHM MEPEOXIaKACHUS KpUCTAIIH3aLUs
nosiaBisieTcs?

13. UYro mHaspBatoT oOnactsmu OmmkHero mopsaka? Kakyro poilb OHM  UWrpalT Mpu
KpHUCTAITU3alnu?

14. Kak npowcxoauT roMoreHHoe 3apoxiaeHue? UYTo MOXKeT CIYKUTb 3apojbIlIeM IpU
CaMOTIPOU3BOJIBLHON KPUCTAIITN3ALINN?

15. Kakoii 3apoapim HaspiBalOT KpuTuueckuM? Kak MeHseTcst ero pasMep C yBEIHMYEHHEM
CTETICHH [EPEOXJIKICHHSA?

16. Ha3zosuTe mapaMeTpbl KPUCTAIUTH3AIUH.

17. Kak BiusieT CTENeHb MEPEOXJK/CHUS HA YWCIO IEHTPOB KPUCTAJUIM3AIMHA W JIMHEHHYIO
CKOPOCTb POCTa 3apOAbIIICH.

18. Uem xapakrepusyercsi rereporeHHoe 3apoxieHue? llouemy oHO 5sHepreTnuecku Oosee
BBITOJHO, Y€M F'OMOTE€HHOE?

19. Kakyto ponb HrparoT MPUMECH NPU KPUCTATUTN3ALIH?

20. Yro HazpiBalOT MOAUMUIMPOBAHMEM NPU KPUCTATITU3AMN?

21. Kakue Mepbl MOXKHO TPEIIOKHUTE JUUIsL TOTO, YTOOBI 00ECIIEUNTh MOyYeHUE MEIKOTO 3epHa
MIPH KPUCTAIUTH3AIN?

22. Kakoii kpucTamun Ha3bIBalOT AeHAPUTHBIM? [loueMy npu 3aTBepAeBaHUM MeTaJlla KPUCTAIUIBI
pacTyT B BUJE IE€HIPUTOB?



23.
24.
25.
26.
217.

Kakwue kpucramumdeckre 30HbI MOTYT (QOPMHUPOBATHCS B CIIUTKE?

[Touemy Ha IOBEPXHOCTH CITUTKA 00pa3yeTcs 30Ha MEITKUX PABHOOCHBIX KPHUCTAIUIOB?

Urto Ha3BIBAIOT CTOJIOYATHIME KpUCTAILIAMHE?

3aueM MPOBOJIAT OTNEPAITUIO TIOJCTYKUBAHHS MTPY MTOTYYESHUH OTINBOK?

Ilouemy  matepman  ¢dopmbel  (M3TMOKHHUIBI)  BIMSIET  HAa  BENWYMHY  3€pHA

3aKpHUCTATUIM30BaBIICTOCA Mertaiia?

28.

Uro Ha3bIBaOT ycaakoit? UTo Ha3kIBAIOT yca04uHON pakoBuHOU? [louemy ona oOpa3syercs?

Tema 4. ledropmanust u HarpeB 1eOpMHIPOBAHHBIX MATEPHAJIOB

RBPBowoo~NoOR~wWNE

0.
1.
12.
13.
14.

B uem paznuune Mexay ynpyroi U IiIacTHIecKoi nedopmariieii?

Uto Ha3BIBAIOT IUIOCKOCTAMHU CKOJIBXKEHMSI? UTO TaKoe IIaBHbIE MIOCKOCTH CKONbKEHUS?
KakoB MexaHu3Mm Iiactuieckoi aedopmanuu?

B uem paznuune MexIy CKOJNBKEHHEM U JBOWHUKOBAHUEM TIPH TUTACTHIECKOH nedopMarim?
KakoBa nprurnHa MEXaHMYECKOro Hakiena?

Kax mioTHOCTh TucIoKaIuil BIUIET Ha MPOYHOCTHBIE CBOMCTBA?

Kak MeHsr0TCS CBOMICTBAa METALIA TIPH XOJIOAHOHN TNIACTHYECKON e opmarivm?

Kak m3mensiercs cTpoeHne MeTasuia Ipy IiacTuaeckoi nedopmarumn?

Uro Takoe TeKCTypa aedopmarmn?

Yro Ha3BIBAIOT BO3BPATOM IPU HArpeBe X0JI0AHOAe(HOPMHUPOBAHHOTO MeTasia?

Uro Ha3BIBAIOT MOJUTOHU3AIKEH TTPH HATPEBE XOIOIHOIe(hOPMUPOBAHHOTO MeTaTa?

Uro Taxkoe 3apOoAbIIIH PEKPUCTAIU3AIIHN?

UYro Takoe Temreparypa peKpucTaIn3aiu?

Kakue u3sMeHeHHs CTPYKTYphl, HAOIOAaeMO B ONTHYECKUHA MHUKPOCKOI, IPOUCXOAIT MPHU

MEPBUYHON PEKPUCTAIIU3ALNN?

15.
16.
17.
18.
19.
20.

KakoBa TemnepaTypa peKpUCTaIIU3aUN YUCTHIX METAII0B?

B yem paznua Mexay nepBU4HON U BTOPUYHOMN peKpHCTaIn3alnn’?

B uem oTimume codbuparenbHONH M BTOPHYHON PEKPUCTAIITH3AIN?

Kaxk mMeHsroTCst cCBOHCTBA X0J101HOA€()OPMUPOBAHHOTO METAJLIA TP PEKPUCTAIIA3AINN?
KakoBa pojib peKpUCTaAIIIN3aLUOHHOIO OTXKUTa?

B uem paznuuane Mex Iy XOIOAHON U ropsideil TNIacTHIecKol edopMarusamu?

Tema 5. Mexannuyeckue cBOMCTBA

wmn e
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10.

Uro Ha3bIBaIOT MPOYHOCTHIO? Kak onpenessroTcst MpOYHOCTHBIE XapaKTepUCTHKU MaTepHraa?
[aliTe onpenesneHne OCHOBHBIM IIPOYHOCTHBIM XapaKTEPUCTUKAM.

Uro HaspBalOT IIacTU4HOCThIO? Kak ompenensiorcss MacTUYECKUE XapaKTEPHUCTHUKU
Matepuana?

[aiiTe onpeneneHne OCHOBHBIM IUNIACTHYECKUM XapaKTEPUCTHKAM.

Kaxwue cBoiicTBa XxapakTepusyeT TBEpAOCTh?

HazoBute MeTonbl onpeieneHus: TBEpAOCTH.

UeM OTINYAIOTCA XPYTKOE U BSI3KOE pa3pylIeHHs ?

HazoBute n oxapaxkTepusyiite BUabl H3J10MOB.

Uro Takoe JAuHAMHUYecKHe HCIbITaHuA? Kakue XapakTepUCTHKH —ONpPENeNdioTcs IpH
TUHAMHYECKUX UCIBITAHUSIX?

3adeM IPOBOJIAT YCTAIOCTHBIE UCITBITAHNS?

Tema 6. da3zoBble H CTPYKTYPHBIC¢ IIPEBPAllICHUA B ABYXKOMIIOHEHTHBIX METANIHYCCKHUX
CHUCTEMAX



Uro Takoe KOMIIOHEHT, (ha3a, CIUIaB, CUCTEMa CIIJIABOB?

Chopmymupyiite npasuio [ m66ca. [IpuBeaure mpuMeps! €ro UCIOIb30BaHUS.

[aiite onpenenenue MOHATHIO quarpamma coctosHus. Kakoe coctosnue ona orpaxaer?

Tunsl a3 B METAUTMYECKUX CUCTEMAX.

Cdopmymnupyiite mpaBuiio peraara (0Tpe3koB). i 4ero 0HO UCTIONB3yeTcs?

CxeMaTHYHO H300pa3uTh OCHOBHBIC (a30Bble JTUATPaMMBI JBOWHBIX CHUCTEM W JaTh WX
XapaKTePUCTHKY.

JlaTb XapakTepucTHKy (a3 u Oe3BapHaHTHBIX IPEBPANICHUI CHCTEMBI.

CxemMaTHIHO N300pa3uTh KPUBYIO OXJIAXKICHHS JTFOOOTO CIIaBa CHCTEMBI.

CxemMaTHYHO N300pa3uTh CTPYKTYPY JHOOOTO CIUIaBa CUCTEMBI IIPU KOMHATHOM TeMIIepaType.

0. PaccuuTarh OTHOCUTEIHLHOE KOJIMYECTBO CTPYKTYPHBIX COCTABJISIFOIIUX B CIUIABE M CXEMATHUYHO
nU300pa3uTh €ro CTPYKTYPY NP KOMHATHOM TEMITEpaType.

SoucwphE

B2 oo~

Tema 7. XKene3zoyrnepoaucToie CIIaBbl

JaiiTe XapaKTepUCTUKY KOMIIOHEHTOB cucTeMbl Fe-C.
Jaiite xapakrepuctuky deppura.
JaliTe XapakTepUCTUKY ayCTECHUTA.
Uro Takoe rpadut?
Yto TaKkoe [IEMEHTHUT?
Kaxoe nmpeBpamenue npoucxoaut Ha mauM ES, GS, CD, ECF, PSK, HIB, PQ, AB, BC?
HazoBute nuHUIO, O KOTOpOW BBIAENAETCS MEPBUYHBIN IIEMEHTUT, BTOPUYHBIH IEMEHTHT,
TPETUYHBIN [IEMEHTHT, GEPPHUT U3 ayCTCHUTA.

8. HazoBute NMHUIO IEPUTEKTUYECKOT0, IBTEKTUIECKOT0, 3BTEKTOUIHOTO IPEBPAILCHHH.

9. Ha3zoBuTte TMHUN TOTUMOPQHBIX PEBPALICHHA.

10. HazoBuTe KpUTHUECKUE TOYKH CTAIIH.

11. Kako#i GeppuT Ha3bIBAIOT IIEPECHIIICHHBIM U ITOYEMY?

12. OObacHUTE  CTPYKTYpY  TEXHMYECKOIO  JKejie3a,  JOIBTEKTOMIHOW,  IBTEKTOMIHOH,
3a9BTEKTOMIHOM CTaJIN.

13. Onumute oOpa3zoBanue jenedypura. Kakoii iene0ypuT Ha3bIBAIOT IPEBpaICHHBIM?

14. O6bsacHUTE CTPYKTYpPY O€TI0r0 T0IBTEKTHYECKOT0, 3BTEKTHUECKOT0, 3a9BTEKTHYECKOTO YyTYHOB.

15. Tloyemy Oemnblii YyTYH HE UCTIOIB3YIOT KaK KOHCTPYKIIMOHHBIN MaTepuan?

16. Onumute oOpa3oBaHKe ayCTEHUTO-TPAGUTOBON KOJIOHUH B CEPBIX YYTYHaX.

17. Kakue craBbl HMEIOT CTPYKTYPY, COCTOAIIYIO U3 ¢epputa U nepaura? Kakue pasHOBHIHOCTH
TaKuX CTPYKTYp BBI 3HaeTe?

18. Kakwue criiaBbl HIMEIOT CTPYKTYPY, COCTOSIIYIO U3 epiauTa? Pa3HOBUIHOCTH MepIuTa.

19. B kakux cIutaBax B CTPYKType HAOIIOAaeTCsl BTOPUYHBIN [IEMEHTUT?

20. Kakwue criiaBbl UMEIOT CTPYKTYPY, COCTOSIIYIO U3 heppura u nuementuta? Kakue pazHOBUAHOCTH
TaKUX CTPYKTYp BbI 3HaeTe?

21. Kakue CTpyKTypbl Ha3bIBAIOT BUMAHIITETTOBBIMU?

22. Kakue criaBsl MIMEIOT CTPYKTYPY, COCTOSIIYIO0 U3 (epputa u rpadura? PasHOBUIHOCTH TaKUX
CTPYKTYp?

23. Kakas ¢opma rpaduta B MEHbIIIEH CTENICHN OCIA0IISET METAJNTMIECKYI0 OCHOBY UyryHa?

24, Kakue cruiaBsl UIMEIOT CTPYKTYPY, COCTOSAIIYIO U3 NepiuTta u rpadura? PasHOBHIHOCTH TakuX
CTPYKTYp?

25. Kakoll cIutaB Ha3bIBalOT CepPbIM YYTyHOM Ha (eppuro-nepiautHod ocHoBe? Kak B Hem
MPOUCXOANT IBTEKTONUIHOE TIPEBpaIieHue?

26. YKaxuTe CTPYKTYPHBIH MIPU3HAK CTaJIH, OEIOro YyryHa, CEporo uyyryHa.

NogakrwdE

Tema 8. Kimaccnpukanusi, MapKUpPOBKA U IPUMEHEHHE JKeJIe30yTIIePOAUCTBIX CIVIABOB.

1. Tlo kakuM NpU3HAKaM KIACCUPHUIUPYIOT CEPhle YyTYHBI.
2. MapkupoBKa U IPUMEHEHHE CEPOro (JIMTEHHOT0) YyryHa.



MapkupoBKa 1 IPUMEHEHUE BBICOKOIIPOYHOTO YyT'yHa.
MapkupoBKa 1 IPUMEHEHUE KOBKOI'O 4yI'yHa.
Kakoii uyryHn Ha3piBatoT aHTU(GPUKIMOHHBIM? KakoBbI ero cBoiicTBa?

Bausaue yrjepoJa 1 NOCTOSSHHBIX HpHMeCGﬁ Ha CBOMCTBA CTaJIH.

3
4
5
6. Kaxoii uyryH Ha3bIBatOT 0TOCeHHBIM? KakoBbl yciioBus ()OPMUPOBAHUS €T0 CTPYKTYPHI?
7
8. Ilo kakuM mpu3HAKaM KJIacCU(UIHUPYIOT cTann?

9

MapkupoBKa ¥ MPUMEHEHHE YTIIEPOJUCTOM cTaIi OOBIKHOBEHHOTO Ka4eCTBa.

10. MapkupoBKa 1 MPUMEHEHUE KAUECTBCHHONH KOHCTPYKIIMOHHOH YIIIEPOAUCTOMN CTaH.

11. MapkupoBKa 1 MpUMEHEHNE HHCTPYMEHTAIHHON YTIIEPOIUCTON CTaIH.

12. MapkupoBKa 1 TPUMEHEHHUE CTAIH i1 (JACOHHOTO JTUThSL.

13. MapkupoBKa 1 TPUMEHEHUE aBTOMATHOM CTaJIH.

14. PacumpyiiTe u gaifTe XapakTepUCTHKY cIutaBy ciexytommx mapok: Ct Okm, Ct 3cm, Ct Stc,
10km, 35, 55, 80, 25J1, A12, A20, Y7A, Y12, CH 10, CY25, CY 30, B4 40, BY 60, K4 35-12,
KY 60-3.

Tema 9. ®opMupoBaHNe HEPABHOBECHBIX CTPYKTYP

Kak npoucxoauT npeBparieHus nepauTa B ayCTeHUT?
Uro Takoe (a3zoBasi NepEeKPUCTATUTN3AIMS?
UTto Takoe HacneICTBEHHOE 3epHO? [IeiiCTBUTENBHOE 3€pHO?
Kax BnusieT poct 3epHa Ha CBOMCTBA CTaIU?
Uro coboil mpencraBiusier auarpamMma H30TEPMHUYECKOTO pacmaja IepeoXJIaKACHHOTO
aycteHuta? Kakyro 3aBUCUMOCTb OHA IIOKA3bIBACT?

6. Kakoif aycTeHUT Ha3bIBAIOT MTEPEOXIIAKICHHBIM?

7. Kak MeHsieTcss yCTOHYHMBOCTh MEPEOXIAXKACHHOTO ayCTEHHTA MPH MOHWKEHUH TEMIIEPaTyphl
MpeBpalleHus ?

8. Ot 4ero 3aBHCUT XapaKTep CTPYKTYPbI IPU H30TEPMHUIECKOM IPEBPALLICHUH IIEPEOXIIaKACHHOTO
aycTeHuTa?

9. HazoBure TemmnepaTypHbIie 00JIACTH PEBPAIICHUS [IEPEOXIIAKICHHOTO ayCTCHHUTA.

10. Ilpu kakoM npeBpaiieHNu ecTh 1 quddy3ust xkemnesa, u nuddysus yriepoaa?

11. Ilpu xakoM IpeBpaleHNN MmoaBieHa ToNbko auddy3us xenesa?

12. Ilpu kakoM mpeBpalieHuy TnojasieHa nuddy3us xenesa u yriepoga? Kakoe mpeBpaiieHHit

siBrisieTcst 6e3nudy3noHHBIM?

13. KakoB MexaHH3M HEPIMTHOrO MpeBpamieHms?

14. Yro npencrapinsieT co00i NpoayKThl AU HY3HOHHOTO IPEBPAIICHUS ayCTEHUTA B YIIIEPOJAUCTON
cranu? UTo Takoe MEXIUIACTUHOYHOE PacCTOSTHUE?

15. Yro o0miero UMeIOT CTPYKTYPhI MEPIUT, COPOUT U TPOOCTHT? UTO UX OTIMYAET APYT OT Apyra?

16. KakoB MexaHU3M U OCOOCHHOCTH MapTCHCUTHOIO IIPEBpAaIeHNs?

17. Yro mnpencrapinseT coOoil mnpoaykThl 0Oe3nupPy3UOHHOTO MPEBPAIICHUS ayCTeHUTa B
YTIEPOAUCTON cTanmu?

18. Yro mpencrasisier cob60il MapTEHCUT B YIIIEPOAUCTON cTann?

19. Yro Ha3bIBAIOT KPUTHUECKON CKOPOCTHIO 3aKaIKH?

20. Kak conmepxanue yriaepoJa BIHUseT Ha CBOWCTBA CTAJIM MIPU 3aKAJIKE HAa MAPTEHCUT?

21. Kakoii ayCTeHUT Ha3bIBAIOT OCTATOYHBIM?

22. Kakoe U3 npeBpalleHnid Ha3bIBAIOT IPOMEKYTOUHBIM?

23. KakoB MexaHH3M OCHHHUTHOTO MTPEBpaICHNs?

24. Kakue CTpyKTypsl 00pasyloTcs Nmpu OCHHUTHOM HpeBpaumieHUH? UYeM OHM paziauyaroTcs?
KaxoBsl nx cBoiicTBa?

25. Kak nerupyroiue 3IeMeHThI BIHUSIOT Ha yCTOWYHBOCTh TIEPEOXIIKIACHHOTO ayCTeHUTa?

26. UYro co0oii npeACTaBIAIOT TEPMOKHHETHUECKUE JHArPaMMBI.

27. Kak MOXHO UCTIOJIB30BaTh IUArpaMMBbl paciajia MepeoxIaxIeHHOTO ayCTeHUTa?

arwdE

Tema 10. OcHOBBI TepMUYeCKOi 00pabOTKH



=

JaTp XapaKTepUCTHKY KPUTHUECKUX TOUEK CTAJIH.

Jats onpenienenue MOHATHI TepMHAYecKas 00padoTka. YKa3aTh €€ POJlb.

3. Pacckazate 0 KkiaccHpUKAMM W BHIAX TepMHUYeckod oOpaboTku. IIpuBectn o00mIyIO
XapaKTePUCTUKY TEXHOJIOTMYECKHUX MPOLECCOB TEPMUUECKONH 00pabOTKH CTaJH.

4. OOBICHHUTH, IO KAKOMY MIPU3HAKY OTXKUT Toapaszaensercs Ha orxwur | u Il pona.

5. Jlate kmaccudukanuio BUIoB oTkura [ poma. OOBICHATE 1eNb, HA3HAYCHUE M PEKUMBI KayKIIOTO
BUJIA.

6. Jlatp knaccudukarmio BuaoB omkura Il poga. OOBSCHUTS 11e)b, HA3HAYCHHUE U PEKUMBI KOXKIIOTO
BUJIA.

7. aTte ompeneneHHe TEPMHUUIECKON 00pabOTKM, HaszpiBaeMol 3akaimka. OOBSICHHTH BEIOOP

TEeMIIEpaTyphl HarpeBa 0] 3aKAIKY JJIS Pa3HBIX TPYIIIT CTaIeH.

OOBsCHHUTH, KaK BEIOMpPACTCS OXJIAKJAIONIAs Cpea MPU OCYLIECTBICHUH 3aKaJIKH.

Jatp onpeneneHne KpUTHUECKONW CKOPOCTH 3aKAJKH, 3aKATMBAEMOCTH U MMPOKATUBAEMOCTH.

10. [IpuBecTH XapaKTEPUCTUKY BHICOKOTEMITEPATYPHOI M HU3KOTEMITEPATyPHOIH TepMOMEXaHHUECKON
00paboTKHu. YKa3aTh MPEUMYIIECTBA U HEJOCTATKH KXK0T0 BHJIA H O0JIACTH IPUMECHEHHUSL.

11. Jate oOuIy:0 XapaKTEepUCTHUKY MPOIECCOB XUMHKO-TEPMHUYECKOH 0O0pabOTKH: IEMEHTAINH,
a30THPOBAHMS U HUTPOIIEMEHTAIIHH.

12. OOBsACHUTH HA3HAYESHHS U CYITHOCTH M) Y3MOHHOTO HACKHIIIIEHHS.

no

© ©

Tema 11. Knaccudpukauus, MapKupoBKa, CBOICTBA U IPUMEHEHUE JIETHPOBAHHBIX CTaJjeil

1.  [arb omnpezenceHre MOHITUSM JIETUPOBAHHAS CTaJlb, JIETUPYIOIIUI JJIEMEHT.

2. Knaccupukanusi JerdupoBaHHBIX CTAICH MO XMMHYECKOMY COCTaBy, MO HA3HAYCHHIO, MO
Ka4yecTRy.

3. Kak pacnpenensitotcst Jerupyronife 3IeMEeHThI B CTAISX?

4.  Kak nerupyrolnue 3J1eMeHThI BIHUSIOT Ha MOTUMOPGU3M Kee3a?

5. Kak nerupyroiue 3JIEMEHTBI BIHUSIOT Ha YCTOWYUBOCTh MEPEOXIIAKICHHOTO ayCTCHHUTA.

6. Knaccudukanust nerupoBaHHBIX CTaled MO CTPYKType B PaBHOBECHOM COCTOSHHH
(OTOXKEHHOM COCTOSIHUH).

7. Knaccupukanusi JerMpoBaHHBIX CTaled MO CTPYKType B HEPABHOBECHOM COCTOSHHH
(HOpMaTM30BaHHOM COCTOSTHUHM).

8. Kak B MapkupoBKe IETMpOBAaHHBIX CTallell yKa3bIBaeTCs: COJACpKaHHE YTiepoja, BHUI

JIETUPYIOLIETO 3JEMEHTa U €ro COoAEp)KaHhe, KadyecTBO. YMETh pacmu(poBaTh MapKy CTalld, YKa3as:
coJepKaHue yriIepoja; BUJ JIETUPYIOLIETO 3JIEMEHTa U €ro CoJepXKaHue; KiIacCu(pUKauio 1o KauyecTBy;
Ha3zHa4YeHue, 00JIacTh IPUMEHEHN, IPUMEPHbIE CBOIMCTRA.

9. B uem 0coOEHHOCTH MHKPOJIETUPOBAHHUS CTAIH.

10. IIpuHOUIBI JETUPOBAHUS KOHCTPYKLIMOHHBIX CTaJICH.

11. OcHoBHBIE TPYNITBI KOHCTPYKIIMOHHBIX CTaJeH.

12.  Pounb yrneposa, MpUHIMIIE JIETHPOBAHUS U MAPKUPOBKA CTPOUTENBHBIX CTaJIEH.

13. Kakue MalImHOCTPOUTENBHBIE CTAIM HA3BIBAIOT yIYYIIAEMbIMH U MoYeMy? 3aKOHOMEPHOCTH
WX JISTHPOBaHUS U TepMHIECKOi 00padoTku. [IpuBeyTe MprUMepsl MapoOK CTAaJIH.

14. Cramum mist IeMeHTAINH, HUTPOIIEMEHTAIIUN U a30THPOBAHUS.

15. KakoBa ponb yriepona M JETHPYIOIIMX 3JIEMEHTOB B IIAPUKONOALIMITHUKOBBIX CTaJIsX?
OcobeHHocTH TpeOOBaHMH K 3THM CTalsIM M UX TepMmuyeckas oOpaboTka. IlpuBectu mpumepbl Mapok
CTaJICH.

16. KakoBa ponp yriepojna W JIETUPYIOIIUX DJIEMEHTOB B PECCOPHO-TIPYKHHHBIX CTalsX?
OcobeHHocTH TpeOOBaHMK K 3THM CTalsIM M UX TepMmuyeckas oOpaboTka. IlpuBectu mpumepbl Mapok
CTaJICH.

17. OOBACHUTH OCHOBHBIE IPUHIIMITEI CO3AaHHUS BEICOKONPOYHBIX CTaei

18. Cranu u crulaBbl AJ1s pEXYIIMX HHCTPYMEHTOB.

19. BeicTpopexyiiue cranu.

20. IlltammnoBsie cTaNH.

21. Bankosble cTanu.



22. Cranu Juist MEPUTEIBHOTO HHCTPYMEHTA.

Tema 12, 13. MapkupoBKa, CBOCTBA M IpPHMeHeHHEe CILIABOB IBETHBIX MeETAJLIOB.
Hemeranauueckne MaTepuaibl

=

OCHOBHBIC CITIaBbl Ha OCHOBE Meu (OPOH3BI U JIATYHH ), UX MapKUPOBKA ¥ MPUMEHCHUE.

2. OcCHOBHBIC CIUIaBbI HA OCHOBE aIOMHUHHUS (IeOpMHUPYEMbIE, TEPMUUCCKH HEYNPOUHSIEMBIC U
YIpOYHsieMbIe), UX MAPKUPOBKA ¥ TPUMEHCHHE.

CBolicTBa ¥ IPUMEHEHUE CIJIABOB HA OCHOBE THUTAHA.

4, Kakwue cruiaBel Ha3bpBalOT 0a00mTamMu? KakoBBI IPUHIMITE UX co3aanus. [IpuBennuTe mpuMephl
TaKUX CILIABOB.

Kakue matepuanbl Ha3bIBAIOT MOPOIIKOBEIC MaTepuabl? Kak ux nomyyarot?

Knaccudukanus, cBOHCTBa U IPUMEHEHHE KOMIIO3UIIMOHHBIX MaTEPHUAIIOB.

7. Kiaccudukarus, CBOWCTBa U MPUMEHEHHE OCHOBHBIX TPYIT HEMETATUNTUYCCKUX MaTECPUATIOB.

@

ISL

6.2 BHeayauTopHasi caMOCTOSAITe/IbHAs PadoTa 00yJaIONINXCs OCYIIECTBISICTCS B BUJIE H3YUCHHS
JUTEPATYPHI IO COOTBETCTBYIOLIEMY pa3zieily ¢ MpopaboTKON MaTepuaa 1Mo TeMaM AUCIUILTHHEIL.



IMpuioxenue 2

OueHoYHbIE CPeACTBA AJs MPOBeeHUs MPOMEKYTOUYHOH aTTecTAllNU

a) [lnanmpyemsble pe3yabTaThl 00y4YeHHs M OLIECHOYHBIE CPEICTBA VI MPOBeAeHUSI MPOMEKYTOYHOM aTTecCTAMM:

Crpykry

PHBIN

[Tnanupyemblie pe3ynbTaThl
DJIEMEHT OneHouHblE CpeCTBA
00y4eHus

KOMIIETE

HITUU
OIIK-3 — TroToBHOCTHL NPUMEHATH (yHIAMEHTAJIbHbIE MAaTeMaTHYeCKHe, €eCTeCTBEHHOHAYyYHble W OOIIeMH:KeHePHble 3HAHHUS B

npogeccuoHaIbLHOI eI TeJIbHOCTH

3HaTh — 0OasoBple moHATHS M 3akoHbl | [lepedyeHb TeopeTHYeCKMX BONMPOCOB K 3K3aMeHy (4 cemecTp):
(byHIaMEeHTAIBHBIX paszzenos
dusuky, xumum, Qusnueckoii| 1. CTIPYKTypa u cBOWCTBa MaTepHanoB. AMOPHHOE H KPUCTAIUINICCKOE COCTOSIHIE MaTepHalIa.
XMMHH, MATEMATHKH ul| 2. Kpucrammmuaeckas pemerka. OCHOBHBIE THITBI PEIIETOK METAJIIOB.
OGIIICHHKCHEPHBIX AMCIIATLIHH 3. DHepreTMueckue  YCIOBUS  KpUCTAIM3AlMMU. BiusHMe  CKOpPOCTH  OXJIaXJAEHUS  Ha
KPHUCTAJITU3ALUIO.
4. Bunel nepopmarnuu. MexaHu3M miacTUYecKoi aeopMariui.
5. Paszpymenue meramios.
6. Mexanudeckue CBOMCTBa MeTa/IOB. KOHCTpYKTHBHAS POYHOCTb.
7. OcHOBHBIE TIOHSTHS TEOPUH CIIJIABOB: KOMIIOHEHT, CIUIaB, cUcTeMa, ¢a3za. [IpaBuiio ¢a3 (mpaBuio
I'u606ca).
8. OCHOBHBIE THIIBI IBOMHBIX AHarpamMMm. @OpMHPOBaHUE CTPYKTYPHI ABOWHBIX CILIABOB.
9. DsrekTnyeckoe npeppaiieHue. [lepurekTnyeckoe npeppamieHue. DBTEKTONIHOE TPEBpallCHHE.
Ymethb — pemarh craHgapTHeie 3anauu | [IppMepHbIe NpaKTHYECKHe 3aJaHus 1JIsl DK3amMeHa (4 cemecrp):
npodeccnoHanbHOMI
JeSATebHOCTH, tpebyromme | 1. IlpuBenure mpumep BiansHMS THIA CBSI3H (THIA KPHCTalUIMYECKOH PEIICTKH) HA CBOMCTBA
npUMeHeHHs  (yHIaMEHTaIbHBIX Matrcpuaia.
MAaTeMaTHYeCKHX, 2. OOBSICHHUTB, YeM Pa3THYUAIOTCS O-)KEIe30, Y-)KEIe30 U O-kKelre30?
€CTEeCTBEHHOHAYUHBIX u| 3. IoscHute rTpaduueckn  (PUIUUYECKUH  CMBICT  TOHATHUS  «PAaBHOBECHAs  TeMIeparypa

0OIIEeNHKEHEPHBIX 3HAHUI

Kpuctamnu3auuu (mnaBiaeHus)». Kakoe ycnoBue HEOOXOIUMO BBIIOJHUTH, YTOOBI Havasics
IIPOLIECC KPUCTAIUIA3ALMN?




o ok

OOBACHUTD, B YEM OTJIMYHE KPUBBIX OXJIQXKICHUS KPUCTAJUIMYECKUX U aMOP(HBIX Tel
OObscHUTE, MOXHO JIU MOJIYYUTh METAJI B aMOP(HOM COCTOSHUU (METAJUTMUECKOE CTEKIIO).
OOBsACHUTD, IPU KaKOH JeopMaLiy MOXKHO HEOOPATUMO U3MEHUTH (OPMY, pa3Mephl U CBOMCTBA
Marepuaia — ynpyrou Wi iacTu4eckon?

OOBSACHUTD MOHATHE TEOPETHUECKAs MPOYHOCT KpHucTaa. Kak oHa M3MeHseTcsl Ipyu U3MEHEHUT
IJIOTHOCTH JUCIIOKAIUNA?

CxemaTtu4HO U300pa3UTh JUArpaMMy JIBOHHON CUCTEMBI C OTCYTCTBHEM PACTBOPHUMOCTH (C IMOTHOU
PacTBOPUMOCTBIO, C OTPAHUYEHHON PaCTBOPUMOCTHIO) KOMIIOHEHTOB B TBEPJIOM COCTOSIHHH, 1aTh
XapaKTePUCTHKY TOUEK, TMHUN AuarpamMmmsl, (a3 u 6e3BapHaHTHBIX MPEBPAIICHUN CHUCTEMBI.
Paccuntath OTHOCHTENIbHOE KOJMYECTBO CTPYKTYPHBIX COCTABIISIONIMX CIUIaBa MpU KOMHATHOM
TEMIEPAType U CXEMaTUYHO U300pa3uTh CTPYKTYpy CILIaBa JABOWHOI CHCTEMBbI C OTCYTCTBUEM
PacTBOPUMOCTH (C MOJTHON PAaCTBOPUMOCTHIO, C OTPAHUYEHHON PACTBOPHUMOCTHIO0) KOMIIOHEHTOB B
TBEP/IOM COCTOSIHHUH.

Bnaners

— HaBbIKaMH peICHUA
CTaHIapTHBIX 3a71a4
npoeCCHOHATLHON
NEeSTeIbHOCTH, Tpebyromue
NpPUMEHEHHS  (yHIaMEHTAIbHBIX
MaAaTEMATHYCCKHUX,
€CTECTBEHHOHAYYHBIX u

OOIIEeMHKEHEPHBIX 3HAHUM

IIpuMepHbIe MpaKTHYECKHE 3aJaHUsI J1JIs1 IK3aMeHa 110 pPellleHu o 32/1a4 U3 nNpodeccuoHAIbLHOI
obdaacrtu (4 cemecTp)

1.

2.

KakoBbI pa3mepsl CTPYKTYpPHBIX 3JIEMEHTOB, KOTOPBIE MOKHO YBUJETD (Pa3pelInTh) ¢ MOMOIIBIO
OINITUYECKOTO (CBETOBOr0) MUKpockomna? Kak BbIOpaTh M0JIe3HOE yBEIMYEHNE MUKPOCKOIa?
Kakum METOI0M MOXHO YCTAHOBUTH THIT KPHCTAILUTMUECKONW PEIIETKH METaJlIa U €€ MapaMeTphl?
Kakue Ttumel pemerok BcTpedatorcss y  MmeramioB? Ilouemy OHM — Ha3bIBaroTCA
IJIOTHOYNAKOBAHHBIMU?

[Touemy cBOICTBa KPUCTANIMYECKOTO MaTepHasa, U3MEPEHHbIE B Pa3HbBIX HAPABICHUSAX, MOTYT
ornuyarbea? B kakux Marepuanax 3To sBJIEHUE HE HA0JI01aeTCs ¥ MoYeMy?

IIK-4 — cnoco0HOCTH HCII0JIb30BaTh B HCCJIICIOBAHMAX U pacueTax 3HAHUA 0 METOAAaX UCCIICA0OBAHMUSA, aHAJTIU3Aa, JTUATHOCTUKH H MOAECTUPOBaAHUSA

CBOIICTB BelleCTB (MATEPHAJIOB), (PM3MYECKHUX M XMMHYECKHX MPoUeccax, NPOTEKAIIMX B MaTepuajax NpH UX MOJyYeHHH, 00padoTke U
Mo puKanun

3HaTh

— OCHOBHBLIC TIPUHITUTIBI H
o0opy0BaHWE JIJIs1 UCCIICIOBAHMUS,
aHaIu3a, JHarHOCTUKH i
MOJICTTMPOBAHMS CBOVMCTB BEIIECTB
(MaTepuanon);

— CYHIHOCTH METOOOB

IlepeyeHb TeopeTHUYECKUX BONPOCOB K IK3aMeHy (4 cemecTp):

1
2.
3.
4
5

Meroasl U3y4eHus: CTPYKTYpbl MATEPHUAIIOB.

Mexanndeckre cBoicTBa MeTauioB. KOHCTpyKTHBHAs IPOYHOCT.

MexaHnndeckue XapakTEPUCTUKHU, ONPEAEISEMBbIE IIPU UCIIBITAHUU HA PACTKECHHUE.

TBepAOCTh U CLIOCOOBI €€ OIPEEeICHMS.

MexaHUYecKne XapaKTEepUCTHKHU, ONPEJENseMble NPH AMHAMHUYECKUX HCHBITaHUAX (yAapHas
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ucciefoBaHusl  (puU3MUECKUX U
XUMUYECKUX IPOLIECCOB,
IIPOTEKAIOIIUX B Marepuaigax IpH

BA3KOCTb, TEMIIEPATYpa XJIQTHOIOMKOCTH).

WX TOJydyeHHUH, oOpaboTKe W
MOTUGUKAIMK U WX BIUSHHE HA
CTPYKTYpPY u CBOMCTBA
MaTEepUaJIOB
YMmetn — HCHOJIb30BAaTh B | [IpuMepHBbIe NpaKkTHYeCKHe 3aJaHUs /151 IK3amMmeHa (4 cemecTp):
HCCIIEIOBAHMIX U pacueTax 3HaHUs
0 METOIax uccnenosanus, | 1. KakKoBbI pasMepbl CTPYKTYPHBIX 3JEMCHTOB, KOTOPbIE MOKHO YBUIETH (Pa3periuTh) C MOMOILILIO
aHanm3a, JMACHOCTUKU " ONTUYECKOro (cBeToBOro) Mukpockona? Kak BeIOpaTh MoJIe3HOE yBEIMYEHHUE MHUKPOCKONa?
MOJICITHPOBAHHS CBOMCTB BEILECTB KakoBa OCHOBHasgs OCOOEHHOCTb INPUTOTOBIEHHS OOBEKTAa [ MHMKPOCKOIMYECKOIO
(MaTepuaos); uccae10BaHus?
—  HCIOIIB30BATE s| 2. OObsACHUTH, 3a4eM HEOOXOAMMO HMCCIEN0BAaTh MAKPOCTPYKTypy? KakuMu mMeTosaMu 3TO MOXKHO
MICCITEIOBAHMSX o METOIaxX caenatb? YTo MOXKET CIIy>KUTh 0OBbEKTOM MaKpOaHaJIn3a
MCCIENOBAHUS  (U3MYECKHX U 3. Tlouemy cBOHCTBa KPHCTALTMYECKOTO MaTepHalia, M3MEPEHHBIE B Pa3HBIX HANPABICHUIX, MOTYT
XAMIIECKIX IPOLIECCOB, orianuaThes? B kakux marepuanax 3To siBI€HHUE He HAaOI0AaeTcs U noyemy?
NPOTEKAOIMX B MaTepuanax IpH 4. Tlouemy mpH XOJOAHOW IUIACTHYECKOW JedopManny (IITAMIIOBKE WM BBITSHKKE) MOTYT
MX IONydeHHH, O0OpaboTKe U 00pazoBathCs (eCTOHBI 110 KPOMKE (Kparo) u3aeivs?
Mo UKL 5. OOBACHUTH, KaKoe CBOWCTBO MaTepuasla XapakTepu3yeT TBepJocTb. Ha yeMm OCHOBBIBaIoTCA
MeTO/Ibl U3MepeHus TBepaocTu? B uem ux ornuune?
6. Kak npoBoasT ucneITaHue Ha yaapHYo Ba3kocTh? KakoBa ero neis?
7. C xakoH 11eJIbI0 MPOBOJAT YCTAJIOCTHBIE UCTIBITAHUS?
Bnaners |— HaBbIKaMu nposeenus | [IppMepHbIe NpaKTHYeCKHe 3aJaHUA 1JIsl IK3aMEHA 110 PELIeHUIO 32124 U3 NPo(decCHOHATBLHOM

MEXaHUYCCKUX HUCIBITAaHHH, | oG1acTH 4 CEMeCTp)Z

U3YyYEHHUs] CTPYKTYpPbI, KOHTPOJSA
nepexkToB B MaTrepuanax u

W3/1EIUsX;
— HaBBIKAMH HCCTIEIOBAHUS
MPOLIECCOB,  MPOTEKAIOUINX B

MaTepuajax MpU WX MOJYYEHHUH,
o0paboTke 1 MoauuKaun

NS

Kak npoBectu Mmakpoananui? KakoBsl ero 1enu, MeToabl?

Kakum MeTo10M MOKHO HCCIIeI0OBaTh paciipe/ie]ieHHe cepbl B CIUTKE (OTIUBKE, 3ar0TOBKE)?

Kax mpoBecTu rimy0okoe TpaBieHue cTalbHOro o0pasia. Kakosl ero menu?

KakuM MeTogoM MOKHO BBISIBUT MOPbI, TPELIMHBI, PAaKOBUHBI, KPYIHbIE HEMETAIIMYECKUE
BKJTFOYCHUS B OTJIMBKE (CJIIUTKE, OTIUBKE, ITOKOBKE, TTpOKaTe)?

[Ipu MakpoaHanu3e CIUTKA BBISIBICH JUKBAIMOHHBIA KBaJpaT (IMOAYCaJ0uYHAasl TUKBAIUs, OCEBas
MMOPHUCTOCTh, CKBOPEYHUK, KaMHEBUIHBIM H3JIOM, (DJIIOKEHBI, MTHU(GEPHBIA H3JIOM, PAaCCIOCHHE).
OOBSICHUTh MPUYHMHBI TOSBIEHUS ATOro NnedeKTa W BO3MOXKHBIE CIOCOOBI €ro HCIpaBIICHUS
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~

10.

11.

12.

13.

14.

15.

16.

17.

(mpemoTBpaIIeHHS ).

Kak oTnuuuTh yCcTamoCTHBIM M3J0M OT MPOYHMX BUAOB M3oma? KakoBBI MPUYHHBI MPOSBICHUS
TaKoro uzjaoma?

Kak oTnmnuuTh BSI3KOE pa3pymieHue OT XPyImKoro?

Kak mpoBecTH MHKPOCKOMMYECKOE HCCICJAOBAHME METAUIMYECKOro marepuana? UYTto MOXKHO
BBISIBUTH C TOMOIIBIO TAaKOTO HcchefoBaHus? Kak ompenenuTs mpeaen ynpyrocta (mpeaen
TEKY4YEeCTH, MPEe IPOYHOCTH, OTHOCUTEIBHOE YIJTMHEHNE, OTHOCUTEIIBHOE CY>KEHUE, TBEPIOCTD,
yAapHYIO BSI3KOCTh) MaTepuraja’?

Kak paccuuTtaTh OTHOCHUTEIIEHOE KOJTHYECTBO (ha3 (CTPYKTYPHBIX COCTABJISIFOIINX) MIPH 33 JaHHON
TeMIlepaType B IBOMHBIX criaBax? [losicHUTh rpadudecku.

[Ipu MHUKpPOCKOIMYECKOM MCCIICIOBAHWU B CIUIaBE HAOIOAAIOTCS 3epHa depputa U HEeOOJIbIIOE
KOJHYeCTBO IieMeHTHTa. Kak Ha3pIBaeTrcsi Takoi cmuiaB? KakoBbl ero cBoiicTBa M 007aCTH
pUMEHEHUs?

[Ipy MEUKPOCKOTIMYECKOM HCCIIEOBAaHUU B CILIaBE HAOMIOAAIOTCS 3epHa depputa u nepiaut. Kak
Ha3bIBaeTCsl TakoW cruiaB? KakoBbI ero CBOMCTBA M KaK OHU 3aBUCAT OT KOJIMYECTBA IMEpiuTa?
KakoBbl 001acTH MPUMEHEHHS THX T1JIaBOB?

[Ipu MUKPOCKOIIMYECKOM MCCIIEA0OBAHUH B CIJIaBe HaOmogaroTes nepiauT. Kak HazpiBaeTcst Takon
criaB? KakoBbl pa3HOBUIHOCTH TaKOW CTPYKTYPBI M pa3JInyus B UX CBOMCTBAX?

[Ipy MUKPOCKOMTMYECKOM HCCIEIOBAaHUU B CIUIaBE HAOIOJAIOTCS MEPJIUT U CETKAa LIEMEHTHUTA 110
rpanunam 3epeH. Kak HaspiBaercs Takoii craB? KakoBbl ero cBOCTBa U 00JACTH MPUMEHEHHS?
[Ipu MUKpPOCKONMMYECKOM HCCIIECOBAaHWU B CIUIaBe HaOmomaercs seneOypur. Kak HazbiBaeTcs
Tako# cruiaB? KakoBbl ero cBoiicTBa U 001aCTH MTPUMEHEHUS ?

[Ipyu MUKPOCKOIMMYECKOM MCCIIEIOBAaHUHU B CIUIaBe HAOJIOMAIOTCS 3epHA (peppuTa U BKIIOUYCHUS
rpadura. Kak Ha3piBaeTcs Takue cruiaBbl? KakoBbl Pa3sHOBHIHOCTH CIUIABOB C TaKUMHU
CTPYKTYPHBIMH COCTABJISIFOIITUMU, KAKOBBI PA3JINYHS B UX CBOMCTBaAX?

[Ipy MHUKpPOCKOMHMYECKOM HCCIEAOBAHUU B CIUIaBe HAOMIOAAIOTCS 3epHa (eppuTa, MEpPIUT U
BKTIOYeHUs rpaduta. Kak Ha3piBaeTcs Takue criiaBbl? KakoBbl pa3HOBUIHOCTH CIUIABOB C TAKUMH
CTPYKTYPHBIMH COCTABJISIFOUIMMU, KAKOBBI Pa3JIN4YMs B UX CBOMCTBaX?

[Tpu MUKpPOCKOTIMUYECKOM HCCIIEIOBAaHUH B CIJIaBE HAOJIOTAFOTCS TIEPJIUT U BKIIFOYCHUS TpaduTa.
Kak nazpiBaercsi Takue cruiaBel? KakoBbl pa3HOBHUIHOCTH CIJIABOB C TAaKMMHU CTPYKTYPHBIMU
COCTaBJISIFOIIMMM, KAKOBBI pa3JInyus B UX CBOMCTBAX?

ITIK-9 — roToBHOCTH Y4aCTBOBATh B pa3padoTKe TEXHOJIOTHYECKMX NMPOLECCOB NMPOU3BOACTBA U 00pa0OTKH MOKPBITHIl, MATEPUATOB U M3/1eJIHii
W3 HUX, CUCTEM YNPaBJICHHS TEXHOJIOTHYECKMMH IPOLecCaMu
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3HaTh

— 3aKOHOMEPHOCTH (ha3oBBIX
npeBpaiieHuii 1 HopMUPOBAHUS
CTPYKTYPBI U CBOJICTB,
OPOUCXOSAIIUX B Marepuaiax

npu peanu3anuu
TEXHOJIOTHYECKHX  HPOLECCOB
POM3BOJICTBA, OOpabOTKH U
MOU(HUKAIHN MaTepHaoB,

MOKPBITUM, T€TAJICH U U3IEITUM;

IlepeueHb TeopeTHYECKUX BONMPOCOB K IK3aMeHY (4 cemecTp):

©COoNoO~LNE

Kpucrannuueckue 30HbI CIUTKA. Y cajka.

Bunnl nmukBanun.

Bunsl neopmarin. MexaHu3Mm I1acTUIECKO# 1edopmanuu.

Haknen npu mactudeckoit neopmariuu. Ponb nucnokanmii B ympouyHEHUH.
Paspymenue meramios.

MexaHnyeckue cBOKMCTBa METAIIIOB. KOHCTpYKTUBHAS TPOYHOCTD.

MexaHuueckre XapaKTepUCTUKH, ONPEEIIIEMbIE IIPU UCTIBITAHUM HA PACTSKEHUE.
TBepaocTh U criocoObl ee OrpeIeIeHHs.

MexaHuueckue XapaKTepUCTUKH, OIpelesieMble NPU JIMHAMUYECKUX MCIIBITAaHUSIX
BSI3KOCTh, TEMIIEPATYpa XJIATHOIOMKOCTH).

(ynapnas|

[lepeyeHb TeopeTHUYECKHX BOMPOCOB K IK3aMeHy (5 cemecTp):

PobhdRE

© N

CBs3b MEXly CTPYKTYPOU U CBOMCTBAMM CEPBIX UYyT'YHOB

IIpeBpaiieHus npu Harpese CTaiu.

Poct 3epHa aycTreHuTa npu Harpese.

W3oTepmuueckuil pacrnaj, NepeoxiakIeHHOro aycreHuTa. M3oTrepmuueckue auarpamMmbl pacnaja)
NIEPEOXJIAXKIECHHOTO ayCTEHUTA.

[IpeBparieHust Ipyu HEMPEPHIBHOM OXJIAXKJIEHUHU CTaU. TepMOKHHETUYECKHE JHUarpaMMbl pacnajial
NIEPEOXJIAKIECHHOTO ayCTEHUTA.

BnusiHue nerupyromux 3J€MEHTOB Ha YCTOMUMBOCTH M KMHETHKY pacrapa MepeoxJaXJIeHHOTIO|
ayCTEHUTA.

[TpeBparrenus npu Harpese (IIPH OTIYCKE) 3aKaJIEHHOM CTaJH.

OTxur cranu.

3akasika CTajiH.

10. Orniyck cranu. CtapeHue.
11. Xumuko-tepmuueckasi 00padboTka.
12. Tepmo-mexaHuyeckasi 0opaboTKa cTau.

VYmetrs

— aHaIM3UPOBATh BIIUSIHUE
TEXHOJIOTMYECKOr0 Tpolecca Ha
xapakTep (a30BBIX MPEBpAIICHUH,

IIpuMepHBbIe IpaKTHYECKHE 3aJaHU AJIs1 IK3amMeHa (4 cemecTp):

1. Kakyro 1enb npecieayroT Npu BBEACHNH B paciulaB (KUAKUNA MeTain) Mmoaudukatopos? [Ipusectu
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CTPYKTYpPy M TIPH TNPOU3BOJICTBE,
00paboTKu u MOIU(PUKALTHH
MaTepuasoB, HOKPBITUH, 1eTANIEH U
U3aenni

MpUMEpPHI JeHCTBUS MOIU(DUKATOPOB.

OOBACHUTH, B KAaKOH OTJIMBKE 3€PHO 3aKpUCTAJUIM30BABIIErocs MeTaia Oyaer OoJjblie: MpH
pas3MBKe KUIKOrO METaJljIa B IeCUaHyto (JOpMy UM B METAJUIMYECKYIO?

OOBSACHUTh, K YEeMy MOXXET MPHUBECTH IEperpeB paciulaBa Mpel pa3iuBKoi ero B (Gopmbl
(M31m0KHULIBI)?

OOBSACHUTH, 3a4€M MNPOBOAAT OIEPALMI0O MOJCTYKUBAHUS MpH ModydyeHUH oTiauBok? Kak ee
OCYILIECTBHUTD

OOBSACHUTD, TPU KaKOH JeopMaiui MOKHO HEOOPATUMO U3MEHUTH (DOpPMY, pa3Mephl U CBOMCTBA
MaTepuasna — ynpyrou UM miacTHIecKon?

OOBACHUTD, YTO MPOUCXOIUT IpU (HOPMUPOBAHUU TEKCTYPHI B 1ehOPMUPOBAHHOM MaTepuae?
3auem TpeOyeTcs BOCCTAaHABIMBATh IUIACTHYHOCTH  XOJIOJHOJE(HOPMHPOBAHHOTO  JIHCTA
(kaTuOpOBaHHOMW 3aroTOBKH, BOJIOYEHOM MpoBosIokH)? Kakoii 00paboTKOM 3TO MOKHO C/IenaTh?
[Tpu KaKuX yCTIOBUSAX B CTAIM MOXET 00pa30BaThCs MepechieHHbIN Gepput? Kak oH moBnuseT Ha
cBoiicTBa cranu. Kak npegotBpatuth ero oopazoBaHue?

[Ipy KakWx yCIOBHSIX B CTalM MOXET O0pa30BaThCS BHJIMAHIITETTOBBIC CTPYKTYphI? Kak oHuM
MOBJIMSIIOT HA cBOlcTBa ctanu. Kak nmpenorBpatuth ux oOpa3oBaHue?

Bnanets

— HaBBIKAMHM aHaJIM3a BIMSIHUE
TEXHOJIOTUYECKOr0 IIpolecca Ha
xapaktep (ha30BBIX MPEBpAICHUH,
CTPYKTYpy M IPH NPOU3BOACTBE,
oOpaGoTku u  Moaudukanuu
MaTepuasoB, IOKPBITUH, I€TANIEH U
15631 (S 15171

IIpuMepHbIe MpaKTHYeCKHE 3aJaHUA ISl IK3aMeHa M0 pelieHHuIo 3a1a4 13 NpodeccCHOHAIbHOI
obaacrtu (5 cemecrtp):

1.

OObscHUTh, Kakass Qopma rpaduTa B MEHbIIEH CTENEHH OCHabisieT METAJUIMYECKYI0 OCHOBY
yyryHa? Kak nmonyuuts takyro Gpopmy rpadura B OTIUBKE?

Kak nomyuuTh OTIMBKY CO CTpYKTypoil KOBKoro uyryHa? KakoBbl pa3HOBUAHOCTH CTPYKTYpBI
TaKOT'0 YyT'yHa U €ro CBOMCTBa?

[ToueMy He IPOMCXOAUT YNPOUHEHUS CTAIH MpHU ropsyeil miuactuueckoi nedpopmanuu npu 1050
°C?

ITouemy nedopmarus ceunua (Trut. = 327 °C) npu KOMHATHOW Temrieparype sIBJIsSeTCsl ropsue
nedopmaruein?

IIpn pexpucTauIM3alMOHHOM OTYKUI€ XOJOJHOKATaHOM JEHTHl M3 cTanu O8KIl OXJIaKICHHE B
uaTepBaie Temreparyp 680 — 370 °C BemyT ¢ Manoi ckopocThio. [ToueMy 310 HEOOX0IUMO?

Kak onpenensioT CKIOHHOCTh CTaJIM K POCTY 3€pHa MpU Harpese?

BriOpath TepMuueckyto 00pabOTKy AJIsl UCHIPABICHHUS BUAMAHIITETTOBOW CTPYKTYpHI B CTAIbHOU
OTJIUBKE.

BeiOpate  TepMuuecKyro
ropsAYEKATAHOW CTaJIH.

00paboOTKy Ui HWCHpAaBIEHUS KPYIMHO3EPHHUCTOM

CTPYKTYpPBI
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9.

10.
11.
12.
13.

14.

15.

BriOpath 3akamounyro cpeay, 00ecreuynBaoIy0 HauOOIBIIYIO TPOKATHBAEMOCTh YIIIEPOAUCTON
CTaJIH.

BriOpath 3aKkano4yHylo cpeay A 3aKaJIKH JETUPOBAHHOM YIIepOIUCTOM CTaNH.

Bri6path pexum oTIycKka 3akajleHHOM CTain, 00eCcIeuynBaIOIIUi COXpaHEHNE BHICOKOU TBEPIOCTH.
BrIOpath pexum OTITyCcKa 3aKaJIeHHOU CTajH, 00eCIIeYMBAIOIINI BBICOKHE YIIPYTHE CBOWCTBA
BriOpath pexuM oTHycKa 3aKajJeHHON CTaiu, 00ecreynBaloIfil COYeTaHUe BHICOKOM MPOYHOCTH,
TBEP/IOCTH, IIJJACTUYHOCTU U YAAPHOU BSI3KOCTH.

Crainp 45 ObuTa MOJABEPrHYTA HArPEBY MO/ 3aKaIKy 0 Temiiepatypbl 740 u 840 °C. Kakoit pexxum
Harpea BbIOpaH NPaBUIIbLHO U IIOYEMY?

Cranp V10 Obuta moaBepruyTa HarpeBy noJj 3akaiky g0 Temneparypsl 740 u 900 °C. Kakoii pexxum
Harpesa BbIOpaH MPaBUIILHO U TOYeMy?

IIK-11 — cnoco0HOCTHIO NMPUMCHATDb 3HAHUSA 00 OCHOBHBIX THIIAX COBPEMCHHBIX HCOPIraHUYECKHUX U OPTaHUYECCKHUX MAaTECPHAJIOB, IPUHIMAIIAX
Bblﬁopa MaTepHaJIoB JIJA 3alaHHbIX yCJ'IOBI/Iﬁ IRCIIIyaTaluu ¢ y9€TOM TPQGOBaHI/Iﬁ TEXHOJOIrH4YHOCTH, IKOHOMUYIHOCTH, HAACKHOCTH U
JOJTOBE€YHOCTH, IKOJOTHYCCKHUX NoCJeACTBUH HX NPUMECHCHUSA IIPU MIPOCKTUPOBAHUH BLICOKOTCXHOJIOIHYHBIX ITPpoHeECCOB

3HaTh

— OCHOBHBIC OIpCACIICHUA n
IOHATHUA MAaTCPHUATTOBCACHUA

— OCHOBHBIC MCTOABI
I/ICCJ'ICI[OBaHI/II\/'I, HCIIOJIb3YEMBIX B
MaTCpruaJIOBCACHUN,

— CYIIHOCTh ¥ 3aKOHOMEPHOCTH
MPOLIECCOB TPU KPUCTAILITU3ALINHY,
nedopmaru, HarpeBe
ne(OpMUPOBAHHBIX METAIJIOB;

— CYIIHOCTh M 3aKOHOMEPHOCTH
(hazoBbIX u CTPYKTYPHBIX
MpeBpalleHnii B CIUIaBax MpH
TEPMUYECKOM,

TEPMO-MEXaHUYECKOM u
XUMHKO-TEPMHUYICCKOM
BO3JCHUCTBUSX;

— BIIUSHHE CTPYKTYPHBIX

XapakTepUCTUK  Ha  CBOMCTBA

IlepeyeHb TeopeTHYECKMX BONPOCOB K 3K3aMeHy (4 cemecTp):

NoakrowhE

© ®

10.

11.
12.
13.
14.

CrpykTypa 1 cBOWCTBa MaTrepuanoB. AMOp(HOE U KpUCTAIIMUECKOE COCTOSHUE MaTepuana.
MeTtopl U3y4eHUs CTPYKTYpPbl MaTepUaJIOB.

Kpucrannuueckas pemerka. OCHOBHBIE TUIIBI PELIETOK METAJIOB.

[Tonmumopdusm. TlonrumopdHbie mpeBpaleHus.

JleeKThl KpUCTATMYECKOTO CTPOCHUS.

AHH30TpONUS.
DHepreTuuecKue
KPHUCTAJITU3ALUIO.
Mexanu3m kpuctauszanuu. [TapaMerpsl KpucTauIM3aluy.

YCJI0BUsA KpucTaljin3aliuu. Bausiaue CKOPOCTH OXJTAXKJICHUA Ha

I'omorenHoe (camMonpou3BOJLHOE) OOpa30BaHME IIEHTPOB KpUCTaUM3auu. Kpuruueckuit
3apO/IBIIIL.

['ereporennoe (HECAMOTIPOM3BOJIBHOE) obOpazoBaHme IIEHTPOB KPUCTaJUTH3AIUH.
MonudunupoBanue.

JennputHas KpucTaun3anus.

Kpucrannuueckue 30HbI CIUTKA. Y cajka.

Buaer mukBanmm.

Bunsl neopmaryu. MexaHus3m MaacTU4eckoil fegopmanuu.
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MaTepHaioB U MX M3MCHEHHS MO
BJIMSTHUEM YCJIOBUI ITPOHU3BOJICTBA,
00pabOTKHU M SKCILTyaTaluy;

— OCHOBHBIE THUIIBI
KOHCTPYKLIHOHHBIX u
MHCTPYMEHTAJIbHBIX ~ MaTepUaJIOB
JUIS 151631 (SMNZ071 pa3IM4YHOrO
Ha3HA4YeHUs c y4eTOM

AKCIUTYaTallMOHHBIX TPEOOBAaHUHA U
OXpaHbl OKPYKaroUIEH CpeJibl

15. Haknen mpu muiactuyeckoi aedopmaru. Poib quciokaruii B ynmpo4HeHHH.

16. Pa3pyiienne MeTajIoB.

17. Mexanunueckue cBOCTBa MeTalioB. KOHCTpYKTHUBHASI POYHOCTb.

18. Mexanuueckue XapakTepUCTHKH, OIpeiesieMble IPU UCIIBITAHUU Ha pacTshKEHHUE.

19. TBepaocTh 1 CIOCOOBI €€ ONpPEeTCHHS.

20. MexaHuueckre XapaKTepUCTUKH, OIpeiesisieMble MpU AMHAMUYECKUX HCIBITAaHUSIX (yaapHas
BSI3KOCTh, TEMIIEpaTypa XJIaJTHOJIOMKOCTH).

21. OcHOBHBIEC TIOHATHS TEOPUHU CILIABOB: KOMIIOHEHT, CIUIaB, cucreMa, (pasa. [IpaBuiio a3 (mpaBuio
I'n60ca).

22. Tunbl TBEpIbIX (a3 B METAUTMUYECKUX CHCTEMaX.

23. [IpaBuiio peraara (IpaBUIIO OTPE3KOB).

24. OcHOBHBIE TUIIBI IBOMHBIX nuarpamm. @opmupoBaHue CTPYKTYpPbI IBOWHBIX CILIABOB.

25. DBTekTHYeckoe npespanieHue. [lepurekTnyeckoe npeBpamieHne. DBTEKTONIHOE IPEeBpaIeHHe.

26. XapakTepucTuKa 1 BUJI MOJTHOU (pa3oBoit nuarpammel Fe — C.

27. XapaKkTepucTuKa KOMIIOHEHTOB U (a3 cucremsl Fe — C.

28.IlpeBpamienus u (GopmupoBaHHE CTPYKTYpbl B cTalsix (OenbIX 4YyryHaX, CEepbhIX UYyryHax) B
PaBHOBECHOM COCTOSTHUH.

Ilepedyennb TeopeTH4eCKUX BONMPOCOB K IK3aMeHYy (5 cemecTp):

1. Cssa3b Mexay CTPYKTYpPOU U CBOMCTBaAMH CEPBIX UYT'YHOB.
2. Knaccugukanus, MapkUpoBKa M TIPUMEHEHHE CEepbIX YYryHOB (JIMTEHHBIM, BBICOKOIMPOUHBIMH,
KOBKH, OTOETICHHBbIN, aHTU()PUKLIMOHHBIN).

3. BnusHue yrnepoaa u mNOCTOSHHBIX TPUMECEH Ha CBOMCTBA CTalH.

4. Knaccuukanus, MapkupoBKa U IPUMEHEHUE YIIIEPOJUCTBIX cTajeil (0ObIKHOBEHHOI'O KayecTBa,
KayeCTBEHHOW KOHCTPYKLIMOHHOM, MHCTPYMEHTAIbHOM ).

5. IlpeBpaienust npyu HarpeBe CTau.

6. Poct 3epHa aycTeHMTa NPU HArpeBe.

7. W3orepmuueckuii pacnaj nepeoxiaakJIeHHOro aycreHuTa. M3orepmuueckre AuarpaMMbl pacnaia
NIEPEOXIIaXKACHHOTO AYCTEHUTA.

8. IlpeBpameHus pH HETIPEPHIBHOM OXJIAXKICHUH CTAIW. TepMOKHHETHUECKUE TUarpaMMbl pacraa
[IEPEOXIIaXKACHHOIO AYCTEHUTA.

9. BrmsiHHME JErHpYIONMX JJIEMEHTOB HAa YCTOWYMBOCTh M KHHETHKY pacmapa MepeoxJaKIeHHOTO
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10.
11.

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

ayCTEHUTA.

[IpeBparenus npu Harpese (Mpu OTITYCKE) 3aKaJICHHON CTalu.

Knaccudukanus, MapKkupoBKa H TMPUMEHEHHE KOHCTPYKIIMOHHBIX JICTUPOBAHHBIX CTaJIeh
(cTtpoutenbHas,  MAalIMHOCTPOWUTEIbHAS  JJS  XOJOJHOW  IITAMIIOBKH,  Yiydllaemas,
pECCOPHO-IIPYKUHHAsL, IIAPUKOIIOAIINITHUKOBAs, cTainu Juist 3akainku TBY, cramu s XTO).
OcHoBHbIE MOHATHUSA U KIaccuukaius TepMuiaeckon 00paboTKu.

OTxur cranu.

3akajika cTaiu.

Otnyck cranu. CrapeHue.

XHUMHKO-TepMHUUECcKas 00paboTka.

Tepmo-mMexanuveckast 00pabOTKa CTaIIH.

CrnnaBel Ha OCHOBE Meiu (OpOH3BL, JTATYHH).

CrmuiaBbl Ha OCHOBE AJTFOMHUHUS.

CrnaBel Ha OCHOBE THTaHa. baOOUTHI.

[TopomikoBbie, KOMITO3UIIMOHHBIC, aMOP(PHBIC MAaTEPUATBL.

CBoiicTBa ¥ MPUMEHEHNE OCHOBHBIX IPYI HEMETAJUIMYECKUX MATEPHAIIOB.

YMmers

— aHaJU3MPOBATh  JAHHBIC O
CTPYKType u CBOWCTBAX,
TEXHOJIOTMYECKHUX poreccax
MPOU3BOJICTBA,  00pabOTKH U
Moau(HUKAIK ~ MaTepUAIOB |
MOKPBITUH  MPUMEHUTENBHO K
PEIICHUIO ITOCTABJICHHBIX 33]1aY;

— mpuolpeTarhb 3HAHHUS B
o0acTu MaTepuaIoBeICHUS;

— MPHUMEHSATH
MaTepHUaIOBeTICCKUE 3HAHUS B
npodeccnoHanbHOM

JACATCIIBHOCTH, HCIIOJIB30BaTh HX
Ha MCKIUCHUIUIMHAPHOM YPOBHC

IIpumepHbIe NpakTHYECKHUe 3a/1aHNS IS dK3aMeHa (4 cemecTp):

1.

~

KakoBbl pasmepbl CTPYKTYPHBIX 3JIEMEHTOB, KOTOPhIE MOKHO YBHJIETh (Pa3pelInTh) ¢ TOMOIIbIO
ONTUYECKOTO (CBETOBOro) Mukpockoma? Kak BbIOpaTh MOJE3HOE YBETUYEHHE MHKPOCKOma?
KakoBa ocHOBHast 0COO€HHOCTh MPUTOTOBIICHUSI 00BEKTA JIJIST MUKPOCKOTTMYECKOTO UCCIIEeIOBaHUS?
OOBsICHUTD, 3aUueM HEO0OXOIMMO HCCIEA0BAaTh MAKPOCTPYKTYpy? Kakumu mMeTogamMu 3TO MOKHO
caenarb? YTo MOXKET CIIyKUTh 00bEKTOM MaKpoaHanu3a?

Kakum MeTo10M MOXHO yCTaHOBUTH THUIl KPUCTAJUTMUECKOM pPEIIeTKH MEeTajia U ee mapaMeTphl?
Kakue Tumel pemerok  BcTpeuaroTcss y  MerauioB?  [louemMy  OHM  Ha3bIBaKOTCS
MJIOTHOYNAaKOBAaHHBIMU ?

[TpuBenuTe MpuUMEp BIUSHHUS THIIA CBSI3W (THUMA KPUCTAJUTMUECKON PEMISTKH) Ha CBOMCTBA
MaTepuana.

[Touemy CBOWMCTBA KPUCTAUTMYECKOTO MaTepHaia, H3MEPEHHBIC B Pa3HBIX HAIPABICHUSAX, MOTYT
otnuyatbea? B kakux mMarepuanax 3To sBICHUE HE HAOII0IaeTCs U MovYeMy?

[ToueMy mnpu XOJOAHOW TMacTHUecKOd aedopmanuu (IITAMIIOBKE WM BBITSDKKE) MOTYT
00pa3oBaThCsl PECTOHBI 110 KPOMKE (Kparo) u3aenus?

OOBSCHUTD, YEM PA3THYAIOTCS 0-XKEJIE30, Y-KENe30 U O-Kele30?

[ToueMy mpu XOIOHON MIIACTUYECKON NeOopMaIlii BO3PACTalOT MPOYHOCTHBIE XapaKTEPUCTUKH?
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.
20.

21.
22.
23.
24,

25.

Kak 310 siBineHne Ha3bIBacTCs? B Kakux Cilydasx 9TO SIBICHHUE HEXKEIATCIBHO?

Yro o3HayarOT TEPMHHBI JAe()OPMAIMOHHOE YIPOYHEHHE, 3EPHOIPAHMYHOE YIPOUYHEHHE,
JUCIIEPCUOHHOE YIIPOYHEHHUE, TBEPAOPACTBOPHOE YIIPOUHEHHUE?

[TosicuTh rpaduuecku Gpu3NUECKHii CMbICI TOHATUS «PAaBHOBECHAs TEMIIEpaTypa KpUCTAIUIN3ALUN
(mmaBnenus)». Kakoe ycioBue HEOOXOAMMO  BBITIOJHUTH, 4YTOOBI HAYalcs MPOIECC
KpHUcTau3anuu?

OOBSACHUTD, B UeM OTJINYHE KPUBBIX OXJIAXKACHUS KPUCTAIUTMYECKUX U aMOP(HBIX Ten? MOXKHO Jin
MOJTYYUTh aMOp(HBINA MeTa/uT (METaJUTHYECKOE CTEKIIO)?

[ToueMy 3epHa 3aKpHCTAUIN30BABILEIOCS METAUIMUECKOIO MaTepraa He UMEIOT F€OMETPUUECKH
MpaBUILHON (OPMBI?

Kakyro menp npecienytoT npu BBeICHHH B pactuiaB (KUIKAN MeTaint) Mmoaudukaropos? [Ipusectn
HIpUMEPBI 1eHCTBUSA MOJUPHUKATOPOB.

OOBbsICHUTD, B KAaKOW OTJIMBKE 3€pHO 3aKpPUCTAJUIM30BaBIIErocs MeTamjia Oyaer Oojblie: Mpu
pasIMBKe XHUJKOI0 METajlla B ecyaHyto (opMy WIH B METANINYECKYIO?

OOBsICHUTD, K Y€MYy MOXKET IPUBECTH IEperpeB paciulaBa Ipe]l pa3iuBKOM ero B (OpMbI
(M37105KHULIBI)?

OOBbsICHUTD, 3au€M IPOBOJAT OMNEpPALUIO IMOACTY)KUBAHMSI NpPU MOIy4eHHH OTIMBOK? Kak ee
OCYILIECTBUTh

OO0BsICHUTD, ITPU KaKO#l nehopMaliii MOKHO HEOOPAaTHUMO U3MEHUTH (OpMyY, pa3Mephl U CBOICTBa
MaTepuaia — ynpyrou Wiu IjaacTHUECKOn?

OOBSICHUTD MOHATHE TEOPETUUYECKAsl IPOYHOCTh KpucTaia. Kak oHa u3MeHsercs npu U3MEeHEHUN
IUIOTHOCTU AMCIIOKAINI?

OOBSICHUTD, YTO MPOUCXOAUT IPU (HOPMHUPOBAHUU TEKCTYPHI B 1e()OPMUPOBAHHOM MaTepuaie?
3ayem TpeOyeTcs BOCCTAHABIMBAaTh IUIACTHYHOCTh  XOJOAHOAE()OPMUPOBAHHOTO  JIUCTA
(xanuOpOBaHHOM 3arO0TOBKH, BOJIOUEHOU MpoBosiokn)? Kakoit 06paboTKoN 3TO MOKHO clienaTh?
OOBsACHUTH, KaKOe CBOWCTBO MaTepHaja XapakTepusyeT TBepAoCTb. Ha yeM OCHOBBIBAIOTCS
MeTO/Ibl U3MepeHus TBepaoctu? B uem ux orauuune?

Kak npoBoJAT ucnbITaHUE HA yIapHYIO BSI3KOCTh? KakoBa ero menn?

C KaKko# 1EeIbI0 NPOBOST YCTAIOCTHBIE UCTIBITAHUSA?

Ha npumepe ABYXKOMITOHEHTHOW CHCTEMbI MOKa3aTh, KaKyl0 MH(POPMALHIO MOXXHO MOIYYHUTh,
MOJIb3YACh IPABUIIOM phluara (IpaBUJIOM OTPE3KOB).

CxemMaTu4yHO N300pa3uTh UarpamMmy JBOWHONM CUCTEMBI C OTCYTCTBUEM PACTBOPUMOCTH (C OJTHON
PacTBOPUMOCTBIO, C OTPAHUYEHHOM PACTBOPUMOCTHIO) KOMIIOHEHTOB B TBEP/IOM COCTOSIHUU, J1aTh
XapaKTepUCTUKY TOUEK, JIMHUHN TuarpaMMel, (a3 u 0e3BapHaHTHBIX MPEBPAILEHUIN CUCTEMBI.
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26.

27.

28.

29.

30.

31.

PaccunTarh OTHOCHUTENBHOE KOJIMYECTBO CTPYKTYPHBIX COCTaBIISIOIIMX CIUIaBA NMPU KOMHATHOH
TeMIlepaType U CXeMaTUYHO M300pa3uTh CTPYKTYpPY CILIaBa JIBOMHON CHCTEMBI C OTCYTCTBHUEM
pacTBOPUMOCTH (C MOJTHONW PaCTBOPUMOCTBIO, C OTPAHUYEHHON PACTBOPUMOCTHIO) KOMIIOHEHTOB B
TBEPJIOM COCTOSIHUU.

Onumute oOpa3oBanue yeneOyputa. B kakux craBax OH 00pa3yercsi, KakOBBI YCIIOBHS €rO
oOpaszoBanus? Kakoil 1en1e0ypuT Ha3bIBatoOT IpeBpalieHHbIM? CXeMaTH4HO U300pa3uTh CTPYKTYpPY
nenedypuTa Npu KOMHATHOM TeMmepaType.

Onumure oOpa3oBaHue mepiauTa. KakoBbl yCiOBUS 00pa3oBaHUsS M XapaKTEPUCTHKH ATOH
CTPYKTYpbI? CXeMaTHYHO U300pa3uTh CTPYKTYPY HEepianTa Ipu KOMHATHON Temreparype. KakoBbl
Pa3sHOBUIHOCTH 3TOH CTPYKTYphI?

HazoBuTe kpuTuyeckue TOUKU CTanu U UX oOo3HaueHue. Kak oHu ompenenstorcsa? YkasaTb ux
nojoxkeHue Ha quarpamme Fe-C.

N300pa3uth nuarpaMMmy COCTOSIHHUS KeJie30 — KapOWJl xere3a, yka3aTrb (as3sl BO BCeX 00JacTsix
JMarpaMMbl, pacCCMOTPETh MpeBpallleHus B ciuiaBe, coxepxkariem 0,01 (0,2; 0,45; 0,8;1,0; 2,5; 4,3;
4,7) % C. Kak Takoil criaB Ha3piBaeTca? PaccuuTarh OTHOCUTENIBHOE KOJUYECTBO CTPYKTYPHBIX
COCTAaBJIAIOLIMX B 3TOM CIUIaBE€ W CXEMAaTUYHO H300pa3uTh €ro CTPYKTYpy HpU KOMHATHOMN
TEMIEpATypE.

OOBsACHUTD, YEM JHarpaMMa >Keiae30 — rpauT OTIMYaeTcs OT JuarpaMMbl JKele30 — IEMEHTHT.
N300pa3uth CXEMaTU4YHO CTPYKTYPbl CEpbIX YYI'YHOB C pa3HOM METaUIMuYeCKOH OCHOBOM
(peppuTHOH, (heppUTHO-TIEPIUTHOM, NEPIAUTHON) U ¢ pa3HOM (opMON rpadUTOBBIX BKIFOUEHHM
(mnacTuHYaTOM, mIapoBUAHOM). OOBICHUTH, Kak MPOUCXOJUT IMpolecc TrpapuTH3aALUU U
(bopMHpOBaHUS CTPYKTYPBI B 3THX CILJIaBaXx.

IIpuMepHbIe IpaKTHYeCKHeE 3aJaHus /I dK3amMeHa (5 cemecTp):

1.

2.

PacmmgpoBaTe Mapku cTaju, yka3zaB COAEp>KaHUE YIJIEpOJa, BUJ U COAEPKAHUE JIETUPYIOIIUX
AIIEMEHTOB, Ka4eCTBO, Ha3HAUYEHUE U IPUMEPHBIE CBOMCTBA.

PacimmdpoBate Mapky ceporo (JMTEHHOIO, BBICOKOMPOYHOI'O, KOBKOTO) YYIryHa, YKa3aB €ro
CTPYKTYpY U YCIIOBUS IOJy4EHUS

HazoBuTe kpuTHyeckue TOUKU CTalu U UX oOo3HaueHue. Kak oHu ompenenstorcsa? YkasaTh ux
noJio>keHue Ha nuarpamme Fe-C.

Kakoil ayCcTeHHWT M modeMy Ha3bIBAIOT NEpeoxJaxaeHHbIM? Kak ompenenuTs CTENEHb €ro
NEPEOXJIAXKACHUA?

[ToueMy B 3aKaji€HHOMN CTaJIM BCETJa MPUCYTCTBYET OCTATOYHBIM ayCTEHUT?
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10.

11.
12.

13.

14.

15.

16.
17.

18.

19.

20.

Kak MO’KHO HCIIOJIB30BATh HA IPAKTUKE N30TEPMHUYECKUE TMarpaMMBbl pacliaja NepeoxJIaxIeHHOTO
aycTeHura?

Kak n3meHnsTces cBoiCcTBa CTalIU IPU YBEIMUEHUU CKOPOCTHU OXJIAXK/IEHUS B IEPJIINTHOM UHTEpBaJIE?
OOBSACHUTD, TOYEMY?

BeiOpare Hamboniee JIUCHEPCHYIO CTPYKTYPHYIO COCTABIISIOUIYIO, (DOPMHUPYIOIIYIOCS —IPH
TG HY3MOHHOM pacnaje NepeoxXIakeHHOr0 ayCTeHUTA.

Yro o61miero u B 4eM OTJIMYMS B CTPYKTYpax NEPIUT, COPOUT U TPOOCTUT?

OOBsACHUTH, OYEMY MapTEHCUT HMEET BBICOKYIO TBEPIOCTb. 3ayeM CTajlb CO CTPYKTYpOH
MapTEHCUTA Ha/l0 MOJBEPraTh OTIIYCKY?

OOBSICHUTD, B KAKOH CTaJIM OyJIeT BHIIIEC TBEPIOCTh MPH 3akayike: B ctanu 45 wim 30XT'C?
OOBsICHUTD, Y KaKOH cTaiu OyaeT 0oJiblle MPOKaTIMBaeMOCTb — YIJIEPOAUCTOMN WU JIETUPOBAHHON?
3ayeM HE00XO0AMMO 3HATh MPOKAIMBAEMOCTb CTAIN?

Kak BpIOpaTh CKOPOCTh OXJIAXKACHMS NP 3aKalIKe IS MOJYyYEHHUs] MApTEHCUTHON CTPYKTYpPHI 110
BCEMY CEUEHUIO U31eNns?

J1st kKako# cTanu — I0ABTETOUIHON MJIA 3a9BTEKTOUIHON — HYXKHO MTPUMEHATH HEMOJIHYIO 3aKaJIKy?
[Tosicauts, ucnons3ys nuarpammy Fe-C.

CpaBHHTE CBOICTBA CTATH C OEHHUTHON CTPYKTYPOU 1 MApTEHCUTHOU CTPYKTYPOU, ¢ OCHHUTHOMN 1
TPOOCTUTHOM CTPYKTypoid. OOBsICHUTE pa3auyus.

[Touemy mpu OTIYCKE 3aKaJICHHOW CTAM BBHIOMPAIOT Pa3IMYHbIE TEMIIepaTypbl HarpeBa?

Kakas cranp mocie ynydmieHust OyaeT UMeTh Oojiee BBICOKYIO TBEPJOCTh: cTajib 45 WM CcTalb
30XI'C, ecau oTIycK MPOBOJMIM NPH OJHON U TOM ke Temneparype?

[ToueMy pexylnii MHCTPYMEHT M3 YIJIEPOJMUCTON CTallM MOABEPraroT HU3KOMY OoTmycka. Kakas
OyZAeT CTpYKTypa U CBOMCTBA TaAKOr0 HHCTPyMEHTa?

B yeM ocHOBHast 0COOEHHOCTB M MPEUMYILECTBA TEPMOMEXAHHUUECKOW 00pabOTKH cTamu?

C Kaxoi 11eIbI0 HACHIIIAIOT MOBEPXHOCTh HU3KOYTJIEPOJUCTON CTaJIU YIIIepoIoM?

Bnanets

— Tpo(eCcCHOHATLHBIM SI3BIKOM B
o0yacTu MaTepuaIoBEICHUS;

— MPaKTHYECKUMHU HaBbIKAMHU
UCIIOJIb30BAHUS OCHOBHBIX
METOJIOB HCCIIEA0BaHUs B 00JIaCTH
MaTepHaloBeICHMS;
— BO3MOYKHOCTBIO

MCKIAUCHUITIIMHAPHOT'O

IIpuMepHbIe NPAaKTHYECKHE 32JaHU /ISl JK3aMEHA 110 PeLICHHUI0 32/1a4 U3 NPOo(peCCHOHATLHOI
o0mactu (4 cemectp):

NS

Kak npoBectn Mmakpoananu3? KakoBbl €ro meiu, MeTo b1

Kakum MeTo10M MOKHO MCCIIEIOBAaTh paclpeiesieHHe cephl B CIIMTKE (OTIUBKE, 3aTOTOBKE)?

Kak npoBecTu rirybokoe TpaBieHHe cTaabHOro oopasua. Kakosel ero uemu?

KakuM MeToJOM MOKHO BBISIBUT MOpPBI, TPEIIMHBI, PAKOBHUHBI, KPYIHBIE HEMETaNINYEeCKHe
BKJIIOUEHUS B OTIIUBKE (CIIUTKE, OTIUBKE, TOKOBKE, MpOKaTe)?

ITpu makpoaHain3e CIUTKA BBISBJIEH JIMKBAIIMOHHBIM KBaJIpar (1MoaycagoyHas JUKBAIHs, OCeBas

32




IMPUMCEHCHUS MAaTCPUATTIOBCICHNA

— HaBBIKAMHU OLICHKH
TEXHOJOTHYECKUX U CIYKEOHBIX
KauecTB  MaTepualioB  IyTEM
KOMILJIEKCHOTO aHaiM3a ux
CTPYKTYpbl M CBOICTB, a TaKxke
PE3yNbTAaTOB (PU3UKO-XUMUIECKHX,
KOPPO3UOHHBIX u JIPYTHUX
HUCTIBITAHU I

~

10.

11.

12.

13.

14.

15.

16.

17.

18.

MOPUCTOCTh, CKBOPEYHHMK, KaMHEBUIHBIA H3JIOM, (JIOKEHBI, MHU(EPHBIA H3JIOM, PACCIOCHHE).
OOBSACHUTD MPUYUHBI MOSBICHHUS 3TOro AeeKTa W BO3MOXKHBIE CIOCOOBI €ro HCIpPaBICHUS
(npenoTBpalieHus).

Kak oTnuuuTh yCTamoCTHBIN M3JIOM OT MPOYuX BUAOB u3aoma? KakoBbI MPUYMHBI MPOSBICHUS
TaKoro u3jaoma?

Kak oTanuuTh Bs3KO€ pa3pylieHue OT XPYIKoro?

Kak npoBecTM MHKpPOCKONMYECKOE MCCIENOBAHUE METAUIMYECKOro marepuaina? UYTo MOXKHO
BBISIBUTH C IIOMOIIIBIO TAKOT'O UCCIIEIOBAHUS?

Kak M0OXHO MOBIUATH Ha BEJIMYMHY 3€pHA IPU KpUcTamzauuu Metanina? Kakue mMepbl MOXHO
MPEIIOKUTH JJISl TOTO, YTOOBI 00ECTIeUnTh OTyYeHHEe MEJIKOTO 3€pHa MPH KPUCTANIN3aun?
OOBSACHUTD, B UYEM pa3InUMe MEXy XOJIOJHON U ropsiuel miuactuueckoit negpopmanusamu? [louemy
MIPH XOJIOAHOM IUTacTUYEeCcKOM NedopManny HaOI0aeTcsl yIIPOYHEHUE MeTallla, a MpH ropsyueit
3TOrO HE IPOUCXOAUT?

Kak BOCCTaHOBUTH TUIACTUYHOCTH  XOJOJIHOAE(HOPMHUPOBAHHOTO JIMCTa (KaauOpOBaHHOMN
3aroTOBKH, BOJOYEHOW MpoBoJjokH)? Kak ocyliecTBUTH oOllepalyio peKpUCTaIIM3alUOHHOIO
oTkura?

Kak ompenenuts npenen ynpyroctd (mpenen TEKy4ecTH, HpPeJesl MPOYHOCTH, OTHOCUTEIBHOE
yIJIMHEHHE, OTHOCUTENILHOE CY)KEHUE, TBEPJOCTD, YIAPHYIO BI3KOCTh) MaTepuasa?

Kak paccuntarh OTHOCHUTENBHOE KOJIMYECTBO (Pa3 (CTPYKTYPHBIX COCTABIISIFOIIMX) MPHU 3aJaHHON
Temreparype B 1BOiHbIX cruiaBax? [loscHuTh rpaduyecky.

[Ipu KakuX ycIoBHSX B METAJUIMUECKUX CIJIaBaX MOXKET 00pa30BaTh TBEP/IbI pacTBOpP 3aMelleHUs
(TBepABI pacTBOpP BHEAPEHMsI, XUMHUECKOE COEMHEHHE, MEXaHUYEeCKas CMEeCh KOMIIOHEHTOB)?
Kax BoiTnisnar o6mactu 3tux ¢a3 Ha quarpaMmax COCTOSTHUS?

CxeMaTu4HO M300pa3UTh KPUBYIO OXJIAKJICHUS U CTPYKTYPY JH000TO0 CIlIaBa JBYXKOMIIOHEHTHOU
CUCTEMBI (C OTCYTCTBHEM pPACTBOPHUMOCTH, C IOJIHOM pPAacCTBOPUMOCTBIO, C OrpaHUYECHHOUN
PacTBOPUMOCTBIO KOMIIOHEHTOB B TBEPJIOM COCTOSIHMM) P KOMHATHOH TemmepaType.
CxemMaTM4HO H300pa3UTh CTPYKTYpy JIOOOTO CIUIaBa JIByXKOMIIOHEHTHOW CHCTEMBI MpH
KOMHATHOM TEMIIEPAType, paCCUUTAaB OTHOCUTEIBHOE KOJIMYECTBO CTPYKTYPHBIX COCTABIISAIOLIUX.
[Ipn MUKPOCKOTTMYECKOM HCCIICIOBAHWU B CIUIaBE HaOIIOAIOTCS 3epHa (deppuTa U HEOOIBIIOE
KonmuyecTBO LeMeHTHTa. Kak HaspiBaercs Takod criaB? KakoBbl ero cpoiicTBa M o0jactu
MIPUMEHEHHUS?

IIpu MuUKpOCKONMMYECKOM HCCIEeIOBaHUU B CIUIaBe HaOMoaroTcs 3epHa (epputa u nepiut. Kax
HazbIBaeTcsl Takoi cruiaB? KakoBbl €ro CBOMCTBA M Kak OHM 3aBHCAT OT KOJIMYECTBA IMepiuTa?
KakoBbl 0071acTH NPUMEHEHUS 3TUX JIaBOB?
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19.

20.

21.

22.

23.

24,

25.

26.

[Ipy MUKpPOCKOIIUYECKOM UCCIIEIOBAHUU B CIUIaBe HabOmonatoTces nepiaut. Kak Ha3piBaeTcs Takon
craB? KakoBbl pa3HOBUAHOCTH TaKOW CTPYKTYPHI U pa3jinuus B UX CBOMCTBaxX?

[Tpy MHKPOCKONTMYECKOM HCCIICIOBAHUU B CIUTABE HAOJIOMAIOTCS MEPJIUT M CeTKA IIEMEHTHUTA I10
rpanuiam 3epeH. Kak Ha3piBaeTcst Takol crutaB? KakoBbl ero cBOMCTBa M 0071aCTH TPUMEHEHUS?
[Ipn MUKpPOCKOIMHMYECKOM HCCIICIOBAaHUM B CIulaBe Habmromaercst neneOyput. Kak HazbiBaeTcs
Takoi criaB? KakoBbl ero cBoCTBa U 00J1aCTH TPUMEHEHUs?

[Tpy MUKpPOCKOIIMYECKOM HCCIICIOBAaHUH B CIUIaBe HAOIIOAIOTCS 3epHa (eppuTa M BKIOYCHUS
rpadura. Kak Ha3piBaeTcs Takue cruiaBbl? KakoBbl pPa3HOBHJIHOCTH CIUIABOB C TaKUMHU
CTPYKTYPHBIMH COCTaBIISIOIIMMH, KAKOBBI Pa3IUYMs B UX CBOMCTBaX?

[Ipy MUKpPOCKONHMYECKOM HCCIEIOBAHUM B CIUIaBe HaOIoJaroTcs 3epHa (deppura, NEpIuT U
BKtoUeHUs rpaduta. Kak Ha3piBaeTcs Takue criaBbl? KakoBbl pa3HOBUIHOCTH CIUJIABOB C TAKUMHU
CTPYKTYPHBIMH COCTABIISIOIIMMU, KAKOBHI PAa3JIUYUS B UX CBOWCTBAX?

[Ipy MUKPOCKONTUYECKOM MCCIICOBAaHUH B CIUIaBE HAOIIOMAIOTCSA MEPJIUT U BKIIOUEHUA Tpadura.
Kax naszpiBaercs Takue cruiaBbl? KakoBbI pa3sHOBUIHOCTH CIUIABOB C TaKUMH CTPYKTYPHBIMHU
COCTABJISIFOLIIUMU, KAKOBBI PA3JINYUs B UX CBOMCTBaX?

Kak naeHTruIpoBaTh B CTaIu BUIMAHIITETTOBYIO CTPYKTYpY? [IpH KakuX yclIoBUAX OHA MOKET
00pa30BaThCs U KaK 3TO MOBJIUSAET HA CBOMCTBA CTAIU?

[Ipu kakuX ycIOBUSX B CTaJIM MOXET 00pa3oBaThCs nepechiieHHbIi pepput? Kak on moBnuseT Ha
cBoiicTBa cranu. Kak npenoTBparuth ero oopazoBanue?

IIpuMepHbIe NPaKTHYECKHE 3aJaHNU /IS IK3aMEHA 110 PeLIeHUI0 32124 U3 NPOo(eCcCHOHATLHOI
obaactu (5 cemectp)

1.

2.

No ok

OOBbsCHUTDH, KaK BBIOpATh COZAEpXaHHE YyIiepoja B CTAIM JJs W3TOTOBJIEHUS JeTajld MAlluH,
KOHCTPYKLIUU WA COOPYKEHHUS.

OObsCHUTh, Kak BbIOpaTh COJEp)KaHUE YIJIepoAa B CTaJMd JUISl W3TOTOBJIEHUS PEXKYIIETOo
(ILITaMIOBOT0) MHCTPYMEHTA.

Kak mo cTpykTypHOMY NpH3HAKYy MOKHO ONpPEIENUTh CTalb (Oenblii 4YyryH, cepblii 4yryH,
MIOJIOBUHYATHIN YYT'YH, KeJle30 TEXHUYECKON YUCTOTHI)?

OOBSICHUTDH, MOKHO JIU MCTIOJIb30BaTh O€NIbIN UyT'yH B KaU€CTBE KOHCTPYKLIMOHHOTO MaTepuara.
OOBSACHUTH IPEUMYIIIECTBA CEPOr0 UYT'YHA [0 CPABHEHHUIO CO CTAJIBIO.

OOBACHUTDH, MOYKHO JIM HCTIOJE30BaTh OEJbIM YyTYH B Ka4eCTBE KOHCTPYKIIMOHHOTO MaTepuania?
OOBsicHUTD, Kakas ¢opma rpaduTa B MEHbIIEH cTeneHH ocialiseT MeTaNIM4ecCKyl0 OCHOBY
yyryHa? Kak noixyuuts takyio popmy rpaduta B OTIUBKE?
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10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.

24,

Kak mosryuuTh OTIMBKY CO CTPYKTYpOil KOBKOro uyryHa? KakoBbl pa3HOBHUIIHOCTH CTPYKTYpHI
TaKOT0 YyryHa U €ro cBoMcTBa?

[Touemy HE TPOMCXOIUT YIMPOUHEHUS CTAIX MU ropsueit miactudeckoi nepopmanuu npu 1050
°C?

[Mouemy nedopmarus ceunua (Trur. = 327 °C) npu KOMHATHOW TemIiepatype sIBISETCS ropsuen
nedopmarueit?

IIpu pexpucTaIIN3alMIOHHOM OT)KUI€ XOJIOJAHOKATAHOW JIeHThl M3 cranu O8Km oXjiakaeHue B
unTepBane Temreparyp 680 — 370 °C Bexnyt ¢ Manoii ckopocThio. [Touemy 310 HE0OX01UMO?
Ha3HauuTe pexuM peKpUCTAIM3ALMOHHOIO OTXKMIra s HUKOYIJIEPOJUCTOM XOJIOJHOKAaTaHOU
JIMCTOBOM CTaJIN.

Kak onpeznenstoT CKIIOHHOCTb CTaJIM K pOCTY 3€pHa IIpU Harpese?

HazHauuTh pexum MOIHOIr0 OTXKUTA Ui CTaIU Mapku 45.

HaznaunTh pexxuM HOpMaJIM3alMU JJ1s CTaIu Mapku 45.

BriOpath TepMuueckyto 00pabOTKy AJIsl HCIPABICHUS BUIMAHIITETTOBONW CTPYKTYPHI B CTaJIbHON
OTJIMBKE.

BreiOpate  TepMuueckyio 00paOOTKYy UIsi HMCHpPABICHHS  KPYIMHO3EPHUCTOH  CTPYKTYPHI
ropsiueKaTaHoi craiu.

BriOpats 3akanounyro cpeay, 00eCreynBaoIIyt0 HauOOIbIIYI0 TPOKATHMBAEMOCTh YIJIEPOAUCTON
CTaJIH.

Br16paTh 3akanounyto cpefy AJis 3aKaJIKU JIETMPOBAHHOW YIJIEpOIMCTON CTaNH.

Br1Opath pexuM oTIycka 3akajJeHHOM cTaiu, 00ecreurBaroIUui COXpaHEeHNE BEICOKOW TBEPAOCTH.
Br16paTh pexuM oTIycKa 3aKajJeHHOW CTall, 00eCIeUnBaIOIINN BEICOKHE YIIPYTHE CBOMCTBA
BrIOpath pexuM OTITycKa 3aKajleHHOM CTaji, 00eCIeUnBaIOINNA COUeTaHne BBICOKOW MPOYHOCTH,
TBEPOCTH, IJIACTUYHOCTU U YIapHOH BS3KOCTH.

Crainp 45 Obuta IOJABEPrHYTa HArpeBy MoJ 3akaiky 10 Temneparypsl 740 u 840 °C. Kakoit pexum
HarpeBa BbIOpaH MPaBUIBHO U ITOYeMy?

Crans Y10 Obl1a moABepruyTa HarpeBy 1o 3akanky 1o temnepaTtypsl 740 u 900 °C. Kakoil pexxum
Harpesa BbIOpaH MPAaBUILHO U IToueMy?
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0) Ilopsiiok nmpoBeaeHUS MPOMEKYTOUYHOM ATTECTAIlUN, MIOKA3ATEIN U KPUTEPHH
OLlCHUBAHMUSL:

[IpomexyrouHas arrecTanuss @O0 JuUCUUIUIMHE «MarepuanoBeeHle»  BKIIIOYAET
TEOPETUYECKHE BOTIPOCHI, O3BOJISIONINE OLIEHUTh YPOBEHb YCBOCHHUS 00YYAIOIIUMUCS 3HAHUH, U
MPAKTUYECKHUE 3a/aHUS, BBISBISIOUINE CTENEHb CPOPMUPOBAHHOCTH YMEHHH M BiaJeHUN U
npoBOAUTCA B (hOpMe IK3aMEHa.

DK3aMeH 10 JaHHOW TUCIHUIUIMHE MPOBOAUTCS B YCTHOU (hopme Mo 3K3aMeHaIMOHHBIM
OusietaM, KaXIbld M3 KOTOPBIX BKIIOYAeT 2 TEOPETHMUECKHUX BOIPOCAa U OJHO MPAKTHUECKOE
3a/laHue.

IToxa3aTen U KPUTEPUH OLICHNBAHUS JK3aMeHa:

— Ha OUEHKY «OTJHYHO» — OOy4aroumuiicss JEMOHCTPUPYET BBICOKUN YPOBEHb
c(OPMHPOBAHHOCTH KOMIIETEHIIMI, BCECTOPOHHEE, CHCTEMAaTH4YecKoe M TIIyOOKOoe 3HaHHE
yueOHOro Marepuasna, CBOOOJHO BBHIMOJIHSET MPAKTUYECKHE 3a/laHus, CBOOOIHO ONEpUpYET
3HAHUSIMU, YMEHUSIMU, IPUMEHSIET UX B CUTYallUsAX MOBBIIIEHHON CIOKHOCTH.

— Ha OICHKY «XOpomo» — oOOydJaloluics JIEeMOHCTPUPYET CPEAHHH YPOBEHb
c(OpPMUPOBAHHOCTH KOMIIETEHIMI: OCHOBHBIC 3HAHUS, YMEHHS OCBOCHBI, HO JIOMYCKAIOTCS
HE3HAYUTENIbHbIE OIINOKU, HETOUHOCTH, 3aTPYAHEHUS [IPH aHAJTUTUYECKUX ONEpaLlUsiX, IEPEeHOce
3HAaHUW U YMEHUI Ha HOBbIE, HECTaH/IaPTHBIE CUTYaI1H.

— Ha OLEHKY «YJAOBJIETBOPUTEJIbHO» — OOYYalOIIUWCA JAEMOHCTPUPYET MOPOTOBBIN
yYpOBEHb C(OPMHUPOBAHHOCTH KOMITETEHIIUI: B X0JI¢ KOHTPOJIBHBIX MEPONPHUATHHA JOMYCKaIOTCS
OIIMOKHU, TPOSBISAETCS OTCYTCTBUE OTIENbHBIX 3HAHUM, YMEHUW, HABBIKOB, OOYy4YarolIUICs
WCIIBITHIBAET 3HAUYUTEINIbHBIC 3aTPYJHEHUS IPU ONEPUPOBAHUM 3HAHUSMU U YMEHHUSIMH IPU UX
IIEPEHOCE HA HOBBIE CUTYAIINH.

— Ha OLIEHKY «HeY/0BJIeTBOPUTEIbHO» — 00yUaloIUNACs IEMOHCTPUPYET 3HaHUS He Ooliee
20% TeopeTHYecKoro Mmatepuaia, JOIMYCKaeT CYIIEeCTBEHHbIE OLIMOKHM, HE MOXET I0Ka3aTh
MHTEJJIEKTyaJIbHbIE HABBIKM PELLIEHUS MPOCTHIX 3a/1ad.
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