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1 lesiu 0CBOGHHH TUCHMIIINHBI

Heasimu ocBoenusi nucuuminabl KMATEPUAJIOBEJIEHUE» siBasitoresi: mproOpe-
TE€HUE CTYACHTaMU TEOPETUYECKUX 3HAHUN O 3aKOHOMEPHOCTSIX, OIPENEISIIOIINX CBOMCTBA Ma-
TEpHUAaJIOB, MPAKTUYECKUX HABBIKOB KOHTPOJIA U MPOTHO3UPOBAHMS CBOMCTB M MOBEJCHUS MaTe-
pPHAJIOB B Pa3IMYHBIX YCIOBUAX MX 00paOOTKH M 3KCIUTyaTallld, HEOOXOIUMBIX OakajaaBpy IO
npodmtro «O0padoTka MeTAVIOB M CILJIABOB JaBJjieHHeM (MPOKATHOE MPOU3BOJACTBO)» s
IUIOJJOTBOPHOM HAy4YHO-UCCIIEI0BATENbCKOM U IIPOU3BOJCTBEHHO-TEXHOJIOIMUECKON AESITEIbHO-
CTH.

2 MecTO0 JTUCUMILUIMHBI B CTPYKTYpe 00pa30BaTe/ibHON MPOrpaMMbl MOATOTOBKH 0a-
KajaBpa

Jucuunsmna b1.B.05 MarepuanoBefeHue BXOIUT B BApUATUBHYIO YacTh Oj0Ka 1.

JUis n3ydeHus: AMCUUIUIMHBI HEOOXOAUMBbI 3HaHUs (YMEHUS, BIAJeHUs), CPOPMUPOBAH-
HBIE B PE3YJIbTATE U3yUEHUS:

- qucHuILInH 6a3oBoi vactu Oioka 1: B1.6.10 ®usuka; b1.5.11 Xumus; b1.5.13 Met-
POJIOTHSI CTaHAAPTU3ALUS U CePTU(DUKAIUS;

- IMCUMIUIMH BapyuaTtuBHOW yacTH Os10ka 1:b51.B.02 ®dusnueckas xumus;

- IpaKkTUK BapuaTUBHOM yacTu Oinoka 2: b2.B.01(Y) YueOnasa — o3HakoMHUTEIbHAS ITpaK-
THKA.

3nanus (yMEHUs, BIAJCHHSA), IOJYYCHHBIC MPU W3YYEHUH AAHHOW JUCHHUILTMHBI OyIyT
HE00XOUMBI JJI1 OCBOCHHUS OCIEYIOUINX AUCHUILINH:

- mucnuiuiiH 0a3oBoit yactu Oyoka 1: B1.5.21 Mertonbl nccnenoBaHuii MaTepralioB H
IPOLIECCOB;

- TUCIMIUIMH BapraTuBHON yacTH 610ka 1: 51.B.06 IIpoaBmxkenne HayqHO!H TPOTYKIIUH;
b1.B.08 Teopus oOpabotku MetamioB aasieHueM; b1.B.11 TexHonoruu npousBojcTBa copTo-
Boro mpokara; b1.B.12 Texnonoruu mpousBojcTBa JmcroBoro npokara;bl.B.14Tepmuueckas
o0paboTka B mpokaTHOM Mpou3BojacTse; b1.B.15 TexHonoruu riay6okoil mepepaboTKH MeTan-
JIOB;

- TUCLUMIUIMH 0 BbIOOpY BapuaTuBHOM yactu 6soka 1: 51.B./IB.05.01Koppo3us u 3amu-
ta w™metauioB; b1.B.JIB.05.02 ®wusuueckue cBoiictBa Metawios;b1.B.JIB.10.01 KHUP;
b1.B./1IB.10.02 YUPC; b1.B.JIB.11.01 OcHoBsl HanotexHonoruii; b1.B.JIB.11.020cH0BHI ne-
(GbopMalMOHHOTO HAHOCTPYKTYPHUPOBAHHUS;

- IPaKTHK BapuaTUBHOM YacTH Oio0ka 2:52.B.02(Y) YyeOHas — nmpakTHKa M0 HOTYYEHUIO
NEPBUYHBIX MPOPECCUOHAIBHBIX YMEHUI U HAaBBIKOB, B TOM YHCIIE€ IEPBUYHBIX YMEHUN U HaBBI-
KOB Hay4YHO-HcclefoBarenbckoil nestensuoctr; b2.B.03(I1) [IpousBoacTBeHHast — MpakTUKa MO
MOJIyYEHUIO TPO(GECCHOHATIbHBIX YMEHHM U OnbITa NPOPECCHOHATBHON NIE€ATEIbHOCTH;
b2.B.04(IT) [IpousBoacTBEHHAs — MPEIIUIUIOMHAS MPAKTHKA,

- TOCY/TApCTBEHHOW UTOTOBOM arTecTariu 0a30Boit yactu 6yoka 3:53.5.01 [Toaroroska k
claue M claya rocyaapcTBeHHoro sk3ameHa; b3.5.02 [loaroroska k 3amiuTe M 3alinuTa BBITYCK-
HOM KBanU(PUKAITMOHHON paboTHI.

3 Komnerenuuu oOy4yawmerocsi, ¢GopMupyembie B pe3yJibTaTe OCBOCHHS
AUCHHUILVINHBI, U IVIAHMPYeMble pe3yJabTaThbl 00y4eHust

B PE3YIbTAaTC OCBOCHUA NUCHUIIJIMHBI ((MaTepI/IaJIOBe)lCHI/IC» 06yanOIHHﬁCﬂ JOJIKEH 00-
JagaThb CJICAYIOIUMHA KOMIICTCHIUAMMU:



CrpyKTypHBII
JJIEMEHT

KOMIICTCHIINN

[Tnanupyemsble pe3ynbTaTbl 00yUeHHS

IMK-12 — cnnioco0HOCTHI0 0CYLIECTBISATH BHIOOP MATEPHAJIOB JJIsl U3/1eJUiil Pa3JIMYHOIr0
HA3HAYEHHUS C YYeTOM IKCIUIYATAMOHHBIX TPeOOBAHMH M OXPAaHbI OKPY KAKOLIeil cpebl

3HaTh

— OCHOBHBIE OIIPEJENICHHS U IOHATHUS MaTepUaIOBE/ICHUS;

— OCHOBHBIE METO/Ibl HCCIIEZIOBAHU, NCIIOIb3yEMBIX B MaTepUaloBeIe-
HUY,

— CYLIHOCTbh U 3aKOHOMEPHOCTH IIPOLIECCOB IPH KpUCTALIU3ALMH, 1edop-
MalliH, Harpese Ae(opMHUPOBaHHBIX METAILIOB,;

— CYLIHOCTh M 3aKOHOMEPHOCTH (ha30BBIX M CTPYKTYPHBIX MPEBPALICHUN B
CIIaBax MpPU TEPMUYECKOM, TEPMO-MEXaHUYECKOM U XUMHKO-TEPMUYECKOM
BO3JCHUCTBHSIX;

— BIJIMSHHUE CTPYKTYPHBIX XapaKTEPUCTUK Ha CBOICTBAa MaTepHalloB U HUX
U3MEHEHHMsI 110J1 BIUSHUEM YCIOBUN IPOU3BOJCTBA, 0OpaOOTKU M 3KCILIya-
Taluy,

— OCHOBHbBIE TUIIBl KOHCTPYKIIMOHHBIX U MHCTPYMEHTAJIBHBIX MaTEpHUaJIOB
JUISL U3JIeTUN Pa3InYHOI0 Ha3HAUYEHUs C YyYETOM IKCIUTyaTallMOHHBIX Tpebo-
BAHMI U OXPAHBI OKPYKAOIIEH CPEbI

YmMmern

— aHaTU3MUpOBaTh JAHHBIE O CTPYKTYpPE U CBOWCTBAX, TEXHOJIOTMYECKUX
mporeccax MPOU3BOJICTBA, 00pabOTKK W Moau(UKANMK MaTepUAIOB U IIO-
KPBITHI IPUMEHUTETIHHO K PEIICHUIO MMOCTABICHHBIX 3a]1a4;

— BBIOMpATh MaTepuan IS U3TOTOBJICHHS JeTallell W W3JeNuid MPUMEHU-
TEJIHO K PEIICHHIO MMOCTABJICHHBIX 3a7a4

— npuoOpeTaTh 3HaHUS B 00JIACTH MaTepHaIOBECHMUS;

— TPHUMEHATh MaTepUAIOBETYECKHE 3HAHHUA B TMPOQECCHOHATBLHOU Jes-
TEJIbHOCTH; MCII0JIb30BaTh X HA MEKAMCLIUIUIMHAPHOM YPOBHE

Bnanets

- HpO(l)eCCI/IOHaJ'IBHBIM SI3BIKOM B 00JIaCTH MaTCpUAIIOBCACHUAA,

— TPaKTUYECKHMMH HaBBIKAMH HCIIOJIb30BAHUSI OCHOBHBIX METOJIOB HCCIIE-
JIOBaHMSI B 00JIACTH MaTepHAIOBEICHNUS;

— BO3MOXHOCTBIO MEXIMCUMIUIMHAPHOTO TNPUMEHEHUsS] MaTepHuaoBejie-
HUS;

— HaBBIKAMH OIICHKH TEXHOJOTHYECKHX U CIYKEOHBIX KauecTB MaTepua-
JIOB MyTEM KOMIUIEKCHOTO aHaJIn3a MX CTPYKTYPHI U CBOMCTB, a TaKXe pe-
3yIbTaTOB (U3UKO-XMMHUECKUX, KOPPOSHOHHBIX M IPYTHX UCTBITAHUMN

4 CTpyKTypa U coJepkaHue JTUCUMILIMHBI (MOTYJISA)

OO1ast TPyA0EMKOCTh JUCHUIUIMHBI cocTaBisieT 9 (4+5) enunun, 324 (144+180) yaca:
——KOHTaKTHas pabora — 127 (55+72) akan. vaca:

— — ayauropHas — 119 (51+68) akasx. dacos;

— — BHeayauTopHas — 8 (4+4) akaa. 9acoB

—camocTosTenbHas padota — 125,6(53,3+72,3) yacos;
—IOAroTOBKa K 9k3ameny — 71,4 (35,7+35,7) yaca.
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Paznen 1 4
1. Beenenme. CtpoeHme u cBoiictBa me-| 4 |4 1/01 4,3 [IpopaboTka TeOpeTHIECKOTO Texywuii koumpo.b [IK-12 —3yB
TaJIJIOB. METO/TbI UCCIICTOBAHMSI (JIEKIIMOHHOT0) MaTepuaa; moj- |YCTHBIH AKCIpecc-onpoc 3a-
Marepuanosenenue. Ponb martepuana B rOTOBKA K JJaOOPaTOPHBIM 3aHsI- |IIUTa JIA0OPATOPHBIX paboT
sKcIuTyatain  m3aenuid.  Kiaccudukanus THUSIM.
marepuanoB. OCHOBHBIE CBOWCTBAa MaTepHa-
70B. CBsI3b MEXAY CTPYKTYpOH M CBOiCTBa-
MH  MarepuaioB. MeTOIbl HCCIIETOBAHMS
CTPYKTYPBHI.
2. ATomHO-KpUCTa)ITH4YecKoe cTpoeHue| 4 |4 2/01 5 [TpopaboTka JeKIMOHHOTO MaTe- | TeKyuuti KOHMpob [MK-12- 3yB
METAaJIJIOB puana; moJIroToBKa K Jaboparop- |3amuTa 1abopaTOpHBIX pa-
OcHOBHBIE THITBI CBsI3ei. Buapl kpucrai- HBIM 3aHSTHSM; TOJATOTOBKA K 601. KonTponsHas padora
noB. Kpucrannuueckas pemerka. [Tonumop- KOHTPOJIbHOH paboTe
¢u3M. Anuzorponus. JledekTsl kpucramim-
4yecKkoro crpoenus. Mexanusmsl auddysuu
3. Kpucrammm3sanus pacriiaBos 4 16 2/21 9 IIpopaboTka JieKInOHHOr0 MaTe- | Tekyuuii KOHmMpOb [1K-12—-3yB
TepmoarHaMUYecKHe yCIOBUS KPUCTAILIIH- puana; moAroToBKa K adoparop- |KonTpomnsHas padoTa
3anuu. MexaHu3M KpUCTaITN3allii MeTall- HBIM 3aHSTHSIM; MOJATOTOBKA K 3amuTa 1abopaToOpHBIX padboT
70B. CaMONTpOM3BOJIbHASL 1 HECAMOTIPOU3- KOHTPOJIbHOU paboTe
BOJIbHASI KpUcTau3anus. Moauduimpoa-
Hue. JlenapurtHasa kpuctammsanus. Ctpoe-
HUE CIIUTKA
4. Nedbopmarus u HarpeB nepopmupoBan- | 4 (6 221 9 [TpopaboTka JeKIMOHHOTO MaTe- | Texyuuti KOHMpob [TIK-12—3yB
HBIX MaTepUaJIOB puaa; moAroToBka Kk nadboparop- |KonrponpHas pabora
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VYupyras u niactuuyeckas aepopmanusi. HBIM 3aHATHSIM; IIOATOTOBKA K 3amuTa J1abopaTOpHBIX padoT
Mexanusm nedopmanuu. MzmMenenue crpyk- KOHTPOJIbHOM paboTe
TYPBI U CBOICTB MOJUKPHCTAIITHYECKOTO
MeTaia npu aedopmanuu. Mi3menenue
CTPYKTYPHI U CBOWCTB IpH Harpese aedop-
MHPOBAHHOTO METAaJLIA.
5. MexaHn4ecKHue CBOKWCTBA MaTepUaIoB 4 |4 2/01 [IpopaboTka neKImoHHOro Mate- | Texywuti KOHmpoib [1IK-12—3yB
OcHOBHBIE TOHATHS U oTnpesieieHus. Bu- puana; moAroToBKa K JadopaTtop- |3ammTa J1adbopaTopHBIX paboT
I6I, METOMBI M 000pYyIOBaHUE JIJISl HCITBITA- HBIM 3aHSTHSM; TOJATOTOBKA K KonrtponsHast pabora
HUSI MEXaHUYECKHX CBOMCTB. KOHTPOJIbHOH paboTe
6. dazoBble U CTPYKTypHBIE NpeBparienus | 4 |4 2/01 IIpopaboTka ieKIMOHHOTO MaTe- | Texyuuii KOHmMpOoL [1K-12—3yB
B JIBYXKOMIIOHEHTHBIX METAJUIMYECKUX CH- puana; moAroToBKa K sadoparop- |KonTponsnas padoTa
cTeMax HBIM 3aHATHSIM; OJTOTOBKA K 3amura 1ab0paTopHbIX paboT
OcHOBHBIE TIOHSTHS TEOPUU CIIIaBOB. J1a- KOHTPOJIbHOU paboTe
rpamMmBbl 1BOHBIX cucteM. dopmMupoBaHue
CTPYKTYPBI IBOMHBIX CIJIaBOB. OCHOBHBIE
TIOHATHUS O TPOWHBIX CUCTEMaX.
7. KenezoyrnepoaucThie CIIaBbl 4 |6 6/21 [TpopaboTka JeKIMOHHOTO MaTe- | Texyuuti KOHMpob [TK-12—3yB
dopMHUpOBaHUE CTPYKTYPHI CTAJEeH U Uy- puana; moAroToBka k sadoparop- |Kontponsnas pabota
T'YHOB B PABHOBECHOM COCTOSTHHH. HBIM 3aHSITHSIM; TOATOTOBKA K 3amuTa J1abopaToOpHBIX
KOHTPOJIbHOM paboTe
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Hroro mo pazneny 4 134 |17/61 53,3 [IpopaboTtka nekiuonHoro mare- |Ilpomescymounsiii Kou- [1K-12- 3yB
puana. M3yueHue JONOTHUTENb- |mpoab (JK3aMeH)
HOT'0 MaTepuaa.
Paznes 2 5
8. Knmaccudukanus, MmapkupoBka u npume- | 5 |6 6/411 12,3 [IpopaboTka neKIMoHHOro Mate- | Texywuti KOHmpoib [1IK-12—3yB
HEHHE KEeJIe30yTICPOTUCTHIX CIUIaBOB puana; moAroToBka K sadoparop- |Konrponsnas padora
CBsI3b MEXly CTPYKTYpOH M CBOMICTBaMU HBIM 3aHATHSIM; OJIOTOBKA K 3amura 1abopaTopHbIX padboT
cepbIx uyryHoB. Knaccudukamms, Mmapku- KOHTPOJIbHOU paboTe
POBKa U IPUMEHEHHUE CEePBIX UYTy-
HOB.BimsHMe yriepona u npuMecen Ha
cBoiicTBa craneil. Kiaccuduxanms, Mmapku-
POBKa U IPUMEHEHHUE YTIEPOIUCTHIX CTAJICH.
9. ®opMupoBaHie HEPABHOBECHBIX CTPYK- | 5 |6 6/21 12 IIpopaboTka ieKIMOHHOTO MaTe- | Tekyuuii KOHmMpOL [1K-12—3yB
Typ puana; moaAroToBka k madopartop- |KonrponpHas padota
da30Bble MPEBpAILEHH B KeIe30yTepo- HBIM 3aHATHSIM; IOJTOTOBKA K 3amura 1ab0paTopHbIX paboT
JMCTHIX CIUIaBaX MPH HATPEBE U OXJIaKIC- KOHTPOJILHON padoTe
HUH.
10. OcHOBBI TepMUYECKOIT 00pabOTKH 5 |8 8/41 12 [IpopaboTka ieknnoHHOTO MaTe- | Tekyuuii KOHmMpOL [1K-12 —3yB
[TonATHs: 06 OCHOBHBIX BHJIaX TEPMUYE- puana; moAroToBka k sadoparop- |Kontponsnas pabota
cKkoil o0pabotku. Knaccudukanus, uens u HBIM 3aHITHUAM; ITOATOTOBKA K 3amuTa 1abopaToOpHBIX padboT
IpUMEHEHHE BUIO0B TEPMHUECKON 00paboT- KOHTPOJIbHOHM paboTe
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11. Knaccudukaius, MapKUpOBKa, CBO¥- 5 |6 6/21 12 [IpopaboTka nekuoHHoro mare- | 7exywuii KOHmpoasb [IK-12- 3yB
CTBa U IIPUMEHEHUE JIETHPOBAaHHBIX CTaJIei puana; moAroToBka k jadopatop- |Kontpospnas pabota
Koncrpykunonnsie cranu. MHCTpyMeH- HBIM ¥ IPAKTHYECKUM 3aHATHUAM; |3aluTa J1a00paTopHbIX paboT
TaJbHbIE CTaIU U cIulaBbl. CTalM U CIIJIaBbI C IOJrOTOBKA K KOHTPOJILHOM pa-
0CcOOBIMU (PM3UYECKIMU U XUMHUECKUMH 6ote
CBOMCTBaMH
12. MapkupoBKa, CBOWCTBa ¥ IpUMeHeHne | 5 |4 421 12 [IpopaboTka nekuoHHoro Mare- | 7exywuti KOHmpois [IK-12- 3yB
CIJIABOB LIBETHBIX METAJIJIOB pHana; MoAroToBKa K jadopaTop- |3amuTa 1a00paTopHbIX paboT
AJFOMHHHUH ¥ €T0 CIUIaBbl. MeHbIE CIiTa- HBIM 3aHSTHSIM; TOJATOTOBKA K
Bbl. CIIJIaBbI TUTAHA. KOHTPOJIBbHOH paboTe
13. HemeTammueckue MaTepuabl S5 |4 4/01 12 [IpopaboTka nekIuoHHOro Marte- | 7exkywuti KOHmpois [IK-12- 3yB
pHana; MoAroToBKa K JabopaTop- |3aluTa 1a00opaTopHbIX paboT
HBIM 3aHSITHIM
HToro mo pasneny S5 (34 |34/14U4 72,3 IIpopaboTka nekunoHHoro Mate- |Ilpomesrcymounviii Kou- [1K-12—3yB
puana. V3ydeHnue TOMONHUTENb- |mpob (IK3aMeH)
HOr0 MaTepHaa.
HToro nmo tucuumnjanue 4,568 |51201 125,6 [IpopaboTtka nexkiuonHoro mare- |Ilpomescymounsiii Kou- [TK-12—3yB
puana. Vi3ydyeHue 1OMOIHUTENb- |mpoab (IK3aMeH, IK3aMeH)
HOT'O MaTepHaa.

1 - B T1TOM YHuCJC,4acChbl, OTBCIACHHBIC HA pa60Ty B HHTepaKTHBHOﬁ (I)OPMC.




5 O6pa3oBaTesibHbIe 1 TH(POPMAITMOHHBIE TEXHOJIOTUHU

[Tpu mpoBeneHuu y4eOHBIX 3aHATUHN MpenojaBaHue AUCHUIUIMHBI «MaTepruaaoBeIeHUE
peanu3yercsi B pOpMe KypcOB, COCTABICHHBIX C MCIIOJIb30BAaHUEM PE3yIbTATOB HAYYHBIX HCCIIE-
JIOBAaHWM, TTPOBOJIMMBIX Ha Kadeape, a TakKe B IEHTPE KOJUIEKTUBHOTO Toyib3oBanus MI'TY, B
TOM YHCIIE C YYETOM PErHOHATBHBIX 0COOEHHOCTEH MpodecCHOHANBHON NesTeIbHOCTH BBITYCK-
HUKOB M noTpedbHocrelt padboromareneii (MMK, MMK-METU3, benmar u ap.).

B npouecce npenogaBanust AUCHUIUIMHBL «MaTepuanioBeieHre» MPUMEHSIOTCS TPaIUI-
OHHAsl, HHTEPaKTUBHAs U MH(POPMAIIMIOHHO-KOMMYHHUKAIMOHHAsI 00pa3oBaTebHbIE TEXHOJIOTUU.
[Tpu wCoONB30BaHUH TPAJAUIIMOHHBIX 00PAa30BATEIBHBIX TEXHOJIOTUN YU4eOHBIC 3aHSTHS BBIIOJ-
HstOTCA B (hopMe MH(GOPMALIMOHHBIX JIEKIUH U TabOpaTOpHBIX paboT. DTa TEXHOIOTUSI COYeTa-
€TCs C MCIOJIb30BaHNEM WH(OPMAIMOHHO-KOMMYHHUKAIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHH,
KOrJia JeKIUU IPOBOAATCA B popMe JICKIHI-BU3yalu3alnil, IpyU peain3alii KOTOPhIX H3JI0XKe-
HHUE COACp)KaHUS COMPOBOXKIACTCS IMPE3CHTAIMEeH C JEMOHCTpalueil y4eOHBIX MaTepHajoB,
MPEJICTABICHHBIX B Pa3JIMYHBIX 3HAKOBBIX CUCTEMax, B TOM YHCJIE WJUTFOCTPATUBHBIX, rpaduye-
CKHX, ayJIN0- U BUACOMATEPUAJIOB.

JIeKIMOHHBIN MaTepHall 3aKperIsieTcsl B X0/1e J1abopaTOPHBIX padOT, HA KOTOPBIX BBIMOJI-
HSIOTCS TPYIIIOBBIC WM WHIUBUIyAJIbHBIC 3a1aHUS 110 TIpoiiienHon Teme. [lpu mpoBeneHun na-
OopaTopHBIX pabOT UCHONIB3YETCSI MHTEPAKTHUBHBIE 00pa30BaTEIbHbIE TEXHOJIOTUH, YTO MPEATO-
JlaraeT aKTUBHOE M HEJIMHEWHOE B3aMMOJICUCTBUE BCEX YYACTHHKOB U JIOCTHKEHUE Ha ITOW OC-
HOBE JIMYHOCTHO 3HAYMMOTO JJI1 HUX 00pa30BaTeNIbHOTO pe3yNbTara. 3aHsATUSI OPTaHU3YIOTCS B
BU/JIE J1a0OpaTOPHOTO IKCHEPUMEHTA C MOCJIEIYIOIIMM TPYIIIOBBIM aHAJIU30M IOJIyYE€HHBIX pe-
3ynbTaToB. Mcnomnp3yercs Takke pa300p KOHKPETHBIX CUTYAlUui ¢ 1eNblo ((OPMUPOBAHUS U Pa3-
BUTHS IPO(HECCUOHATILHBIX HABBIKOB 00YJAFOIIINXCSI.

Peanu3anusi KOMIIETEHTHOCTHOTO MOJAX0/Ia MPEAYCMaTPUBAET HCIOJIb30BAaHUE B yU4ECOHOM
MPOIIECCe aKTUBHBIX M MHTEPAKTUBHBIX ()OPM MPOBEJICHUS 3aHITHIA B COYCTAHUU C BHEAYIUTOP-
HOM paboToii ¢ 11eNbI0 POPMHUPOBAHUS U PA3BUTHA MPO(EeCcCHOHATBHBIX HABBIKOB 00YYArOIIMXCS.

CamocrosiTenbHast paboTa CTY/ICHTOB HalpaBlieHa Ha CAaMOCTOSITEIbHOE U3YUYCHHE YUeOHOM
Y HayYHOW JINTEPATypHhI, a TAKXKE CAMOCTOSITENLHYIO TPOPabOTKY TeM B MPOLIECCEe MOATOTOBKH K
TEKYIEMY U TIPOMEXYTOUYHOMY KOHTPOJISIM.



6 YueOHO-MeTOoAHUYeCKOe o0eceyeHne caMOCTOATEIbHOI padoThI 00y4aloIUuXCs

Ilo mucummummae «MatepuaioBeeHrne» NpelyCMOTpEHa ayJUTOPHAs U BHEAYIUTOPHAs
caMOCTOsTeNIbHas paboTa 00y4JaroLIUXCs.

6.1 AynuTopHasi caMoCTOsITe/IbHAsI pad0Ta CTYJCHTOB IIPE/IIOJIaracT BHIIIOJIHEHUE KOH-
TPOJIBHBIX padoT.

Hepeqeﬂb BOIIPOCOB AJIAl MOATOTOBKHU K KOHTPOJBHBIM ayIUTOPHBIM paﬁoTaM o Te-
MaM JUCHHUILJIMHBbI

Tema 1. CTpoeHue u cBoiicTBa MaTepuaaoB. MeToabl HCC/IEI0BAHUSA

PO

5.

CBOWCTBA.

6.

Yro usyuaer MarepualoBecHUE?

IIpuBenuTe npuMeEpPSI BIUSHUAS CTPYKTYPhI HA CBOMCTBA MaTepHaa.

HazoBute BuabI CBOWCTB MaTEpUAJIOB.

Kakwue cBoiicTBa Ha3bpiBatoT pusnyeckumu? [IpuBenure npumeps! CBONUCTB.

Kakue cBolicTBa Ha3bIBalOT MeXaHW4eckMMH? Ha30BUTE OCHOBHBIE MEXaHMUYECKHE

Kakwne cBoicTBa Ha3pIBAlOT XUMHYECKUMHU? UTO Takoe XUMHUUYeCKass aKTUBHOCTh M XH-

MHUYECKASI CTOHKOCTB?

7.
8.
9.

Kakue cBolicTBa Ha3pIBatOT TexHoOJOrnueckumu? Ilepeuncnure u3BeCTHIE BaMm.
Uto xapakTepu3yroT JuTeiiHbie cBoiicTBa? Ha3oBUTE OCHOBHBIE U3 HUX.
Kakue cBoiicTBa XapaKTepU3YIOT MOHITHs: 00padaThIBA€MOCTh JaBlieHHuEM, o0pada-

ThIBACMOCTDb PC3aHUCM, CBapI/IBaCMOCTB?

10.
11.
12.
13.

JIOB.

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

Ha3zoBuTe OCHOBHBIE IPYMNIBI MATEPUAIOB U JJaiTe UM KPaTKYIO XapaKTepUCTUKY

Ha kakue kitaccel ¥ 10 KaKuM MpU3HAKAM JIE€ISAT METaJUIbI?

Kakue meTasibl Ha3bIBalOT YepHBIE METAIIIbI?

Kakue meramibl oTHOCAT K LBeTHBIM? Ha3oBHUTE OCHOBHBIE IpyIIIbl IIBETHBIX METall-

B uem npeumyiecTBa 4epHBIX METAIIIOB?

KakoBbI JOCTOMHCTBA IIBETHBIX METAIIIIOB?

KakoBbl 1OCTOMHCTBAa HEMETAIUIMYECKUX MaTepuanoB? I'ie ux npuMeHsoT?

Kakue marepuainsl Ha3bIBarOT I1acTMaccaMu? Kak oHM nmoapasnenstorcs?

Uro Takoe KoMII03uTHBIE MaTepuaibl? KakoBsl uX mpeumyiiectsa?

Ji1s yero HeoO6X0IMMO UCCIIeI0BaTh CTPYKTYPY MaTepHaaoB?

Kaxk noapasnensercsa cTpyKTypa B 3aBUCHMOCTH OT pa3Mepa €€ AIEMEHTOB?

Yto Ha3pIBalOT TOHKOM cTpyKTypoi? Kak oHa usyuaercs?

Uto Ha3bIBatOT MUKPOCTPpYKTypor? Kak oHa uzyuaercs? [laliTe XapakTepUCTHUKY MHK-

POCKOIMMYCCKOMY METOAY UCCIICAOBAHUA MCTAJUIOB.

23.

Yro HazpBarOT MakpocTpykTypoi? Kak oHa m3ydaercsa? OxapakTepusylWte Makpo-

CKOITMYCCKHUEC METOJABI aHaJIn3a METAJIJIOB.

24,

JlaliTe XapakTEpUCTHUKY 3JIEKTPOHHO-MUKPOCKOIMUYECKUM METOJaM HCCIETOBAHUS

MCTAJJIOB.

25.

Jaiite xapakTepucTHKy Tu(dpaKIMOHHBIM METOaM HCCIIEIOBaHUS METAJLIOB.

Tema 2. ATOMHO-KPHCTALJIMYECKOE CTPOEHHE METAJLJIOB

NS

YeM oTIMYAIOTCS KpUCTAUIMYECKUE Tella OT aMOp(dHBIX Ten?

Kakue marepuainbl Ha3bIBalOT KPUCTAIIINYECKUMU?

Kakune maTepuansl Ha3pIBatOT aMmopOHBIMU?

YeMm 00BsACHSAETCS 3aKOHOMEPHOE YIOPSAJO0YCHHOE PACIIONOKEHHE aTOMOB B KPHCTAII-
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JINYECKOM perieTke?

5. Kakue Tumsl cBs3U CyIIECTBYIOT?

6. HazoBuTe ocHOBHBIE CBOICTBa MeTaioB. UeM OOBSICHSIOTCS OCOOble CBOMCTBA Me-
TaJJIOB?

7.  UTO Ha3BIBAIOT KPUCTAJUITMYECKOU PEIICTKOMN?

8. Urto Ha3BIBAIOT NAIBHUM MOPSIKOM B MaTepuae?

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

10. Kakwue TUIIBI KPUCTANTMYECKUX PEIIETOK BaM U3BECTHBI? OXapakTepu3ynTe ux.

11. Yto Ha3bIBAIOT KOOPJMHAIIMOHHBIM YHCIIOM?

12. Tlouemy KpHCTaINTMYECKHE PEHICTKA METAJIOB HAa3bIBAIOT IJIOTHOYIIAKOBAHHBIMH?

13. B uewm cymnocTh nomumopduzma? Uto Takoe nmonmumopdHoe npeBpaiieHue?

14. Yro Takoe anuzorponus? KakoBa npuurHa aHU30TPOITUU?

15. Tlouemy MOHOKPHUCTAILIBI ABISIOTCS aHU30TPOITHBIMUA MaTepUaIamMu?

16. ITouemy NOTMKPHUCTAILTMYECKIE MAaTEPHAIIBI SIBIISIOTCS KBA3UM30TPOITHBIMH?

17. Tlouemy amop(HbIe Tena SBISIOTCS HCTUHHO U30TPOITHBIMU?

18. Uro Ha3pIBaIOT MedeKTaMHu KPUCTAUTMIECKOTO CTPOCHHS?

19. Kak xiaccuuuupyroT HECOBEPIICHCTBA KPUCTAIITUIECKOTO CTPOCHUS?

20. OxapakrepusyiiTe ToueuHbIe 1e(hEeKThI KPUCTATUIMIECKOTO CTPOCHHS.

21. Kakyro poib UrparoT ToYeuHble JeeKThl B KpUCTANIMYECKUX MaTepuanax?

22. Kakue HECOBEpIICHCTBAa KPHUCTALTMUECKOTO CTPOCHUS HA3BIBAIOT JIMHEHHBIMH U TIO-
yemy? Kakue ObIBatOT quciokanuu?

23. KaxoBa poib qUCIIOKauid B KprcTaiax?

24. Yro Ha3BIBAIOT IPAHULIAMU 3€PEH, IPaHUIIaMU Cy03epeH?

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

Tema 3. Kpucranausanus pacnjiaBos

1. OOpsAcHUTE NPUHLUIHAIBHOE OTJIMYME KPUBBIX OXJAXKIACHUS NPU 3aTBEPACBAHUU
KPUCTANTNYECKUX U aMOP(HBIX MaTepHasoB.

2.  KaxoB ¢usnyecknii cMbIc Temrmeparypsl To?

3. Tlouemy s Hayana KpUCTAUIM3ALMKA HEOOXOAMMO MEPEOXJIaXIECHUE KUIKOTO Me-
Tajjla HIKE TeMIIEpaTypbl paBHOBECHS?

4.  Kakoii npouecc Ha3pIBalOT nepeoxyaxaeHneM? UTo Ha3bIBAIOT CTENEHBIO MepeoxJia-
KIeHUA?

5.  KakoB MexaHH3M KpHCTaIA3auun?

6. Kak mpoucxoauT poCcT KPUCTAIIOB?

7. UYem 3aBepiiaercs Npolecc KpUucTaan3anun’?

8.  Kak BrmusieT CKOpOCTh OXJIQXKIIEHHS TTPH KPUCTAILTM3AIMHA Ha CTETICHb TEePeoXIIax/Ie-
HuA?

9. Kakumm daxTopaMu onpenensercsi BO3MOXKHAs CTEIEHb NePEOXIAKICHHS KUIKOTO
MeTaJljla HUKE TEMIIEpaTypbl KpUCTAJIIU3alun?

10. Kak MOXHO TIOJTy4UTh aMOP(HBIA METaILI?

11. Yrto MOKET MOCIY>KUTh 3apOJIbIIIEM IIPU HECAMOTIPOU3BOIBHON KpUCTAIUIM3ALIAN?

12. Tlouemy mpu OYEHb MaJIOW W OYEHBb OOJBIIOW CTENEHH TEPEOXIIAKICHUS KPUCTAIIIH-
3anMsi oAaBIsAeTCs?

13. Yro HazpBarT obxacTsMu OmmkHero mopsaka? Kakyro poilb OHM HTparoT TpH KpH-
CTaJUIU3aIn?

14. Kak npoucxoAuT TOMOTeHHOe 3apokJaeHHe? UTO MOXKET CIYKUTh 3apOIbILIIEM MPHU
CaMOIIPOU3BOJIBHOM KpHUCTaNIN3alnn?

15. Kakoit 3aponpin Ha3pIBatOT KpuTudeckum? Kak MeHsieTcs ero pa3Mep ¢ yBEJIMYEHHU-
€M CTEINIEHU NEPEOXIIAXKICHUA?

16. HazoBuTe mapameTpbl KpUCTATIIA3AIUH.
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17. Kak BiusieT cTeneHb MepeoxIaXJAeHNUs Ha YHUCIIO0 LEHTPOB KPUCTAIN3ALNY U JINHEH-
HYI0 CKOPOCTb POCTa 3apO/bIILIEH.

18. UYewm xapaxTtepusyercsi rereporeHHoe 3apoxkaenue? [louemy oHo 3Hepreruyecku 60-
JIee BBIT'OJIHO, YEM FOMOT€HHOE?

19. Kakyto poib UrparoT NPUMECH NPU KPUCTATUTU3ALMH?

20. Yro Ha3pIBAIOT MOAUDUIIMPOBAHUEM NPU KPUCTAIUTU3ALINN?

21. Kakue Mepbl MOXKHO MPEATIOKUTH JUIsl TOTO, YTOObI 00€CeYUTh MOJyYEeHUE MEIKOTO
3epHa MPHU KpUCTATUIU3AIUU?

22. Kakoif kpucTtayil Ha3biBalOT AeHApUTHBIM? [louemy mpu 3aTBepieBaHUU MeTajlia
KpUCTAJIJIBl PACTYT B BUJIE€ J€HIPUTOB?

23. Kakue kpuctaminyeckue 30Hbl MOT'YT (OPMUPOBATHCS B CIIUTKE?

24. Tlouemy Ha TOBEPXHOCTH CIUTKa 0Opa3yercsi 30Ha MEJIKHX PaBHOOCHBIX KpPHUCTaJ-
J0B?

25. Yto Ha3BIBAIOT CTOJOYATHIMH KPUCTAILIAMU?

26. 3auem MpPOBOJIAT OMEPAIUIO MOJICTYKUBAHUS IIPU MOTYUYEHUU OTIUBOK?

27. Tlouemy matepuan GopMbI (M3JI0KHUIIBI) BIMAET HA BEIMYHMHY 3€pHA 3aKPUCTAIIIU-
30BaBIIIErocs Meraa?

28. Uro Ha3bpIBarOT ycankoi? Uto Ha3pIBalOT ycajao4dHoU pakoBuHOH? [Touemy oHa oOpa-
3yercsa?

Tema 4. Jlepopmanusi u Harpes 1e(pOpMUPOBAHHBIX MATEPHAJIOB

1. B dem paznuuue MEXIy YIPYro U miacTuueckon aedopmarueii?
2.  UYrto Ha3BIBAIOT IUIOCKOCTSIMH CKOJBXKEHUA? UTO Takoe TJIABHBIE IJIOCKOCTH CKOJIb-

3. KaxoB mMexanu3M mractTudeckoit nedopmarmn’?
4. B yeMm paznuuue MeXJy CKOJbXEHHEM U JBOMHUKOBAHHMEM IIPH IUIACTHYECKOH Je-
dbopmaryn?
5. KaxoBa npuunHa MeXaHMYECKOro Hakjena?
Kaxk mioTHOCTE AUCIIOKAIi BIUSET HAa TPOYHOCTHBIE CBOMCTBA?
Kak MeHst0TCSI CBOMCTBA MeTasia MpU XOJI0HON T1acTuyeckon aedopmaruu?
Kak u3smensiercst crpoeHne Metajuia pH ImiacTuueckon aepopmanun?
. Uro Takoe TekcTypa aepopmanun’?
10. Yro Ha3BIBAOT BO3BPATOM IIPH HATPEBE XOJIOTHOAC(POPMUPOBAHHOTO MeTasia?
11. Yro Ha3bpIBalOT MOJIMIOHU3ALMEH NMpPU HArpeBe XOJOJHOAS(POPMHPOBAHHOTO METaj-

6
7.
8.
9

na?

12. Yro Takoe 3apoJbILIN PEKPUCTAIUIM3ALINN?

13. UYro Takoe TemriepaTypa peKpUCTALIN3AIUN?

14. Kakue U3MEHEHUs CTPYKTYpbI, HAOII0JaeMON B ONTHYECKUI MHKPOCKOI, ITPOUCXO-
JAT TIpU NEPBUYHON PEKpHUCTAUIU3ALMH?

15. KakoBa TeMmepatypa peKpuCTaIH3aUN YUCTHIX METAJUIOB?

16. B 4em pa3HHIIa MEXIY IEPBUYHON W BTOPHYHOW PEKPUCTATITU3AITUH?

17. B 4em ornuuue cobuparenbHOI 1 BTOPUUHON PEKpUCTAIITU3AINH?

18. Kak MeHSroTCs CBOMCTBA XOJIOMHOIEPOPMHUPOBAHHOTO METAIIa TIPU PEKPHUCTAIITN3a-
uuu’?

19. KakoBa poiib peKpUCTAIUTH3AIMOHHOTO OTXKHTa?

20. B uem paznuunie MeXy XOJOJHON U TOpsUei MIacTU4ecKoi nedopmanusiMu?

Tema 5. MexannuecKue cCBOcTBa

1. Yro HazbIBaroT npouyHocThi0? Kak onpenenstoTcsi pOYHOCTHBIE XapaKTEPUCTUKH MaTe-
puana?
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JlaiiTe onpeesieHne OCHOBHBIM IIPOYHOCTHBIM XapPAKTCPUCTUKAM.

UYro HazpIBaloT Iu1acTUYHOCTHIO? Kak ompenensroTcsl MmiIacTUYECKHE XapaKTEpUCTUKU
Marepuaia?

JlaiiTe onpeneneHre OCHOBHBIM IUIACTUYECKUM XapaKTEPUCTUKAM.

Kakue cBolicTBa XapakTepus3yeT TBEPAOCTh?

HazoBute MeTob! OnpeiesieHus: TBEPIOCTH.

Yem oTiIMYarOTCS XPYIKOE U BA3KOE Pa3pylIeHUsA?

HasoBute u oxapakTepusyure BUIbl U3JIOMOB.

Yro Ttakoe nuHaMuueckue ucneltanua? Kakue XxapakTepuCTHKH ONPEAEIAIOTCA NIPU I1-
HaMUYECKUX UCIBITAHUAX?

10. 3aueM IPOBOASAT YCTAIOCTHBIC UCTIBITAHUS?

Tema 6. ®a3oBble U CTPYKTYPHbIE NPeBpPallleHUs B ABYXKOMIIOHEHTHBIX MeTa/llInye-
CKHX CHCTeMax

oukrwdE

o N

10.

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

Cdopmynupyiite npasuio ['u66ca. [IpuBenure mpuMepsl €ro UCHOIb30BaAHUS.

Jaiite onpeeneHue MOHATUIO AUarpaMma coctossaus. Kakoe coctosiHue oHa OTpaxaeT?
Tumbl pa3 B METAUIMYECKUX CHCTEMAX.

Cdopmynupyiite nmpaBuio peraara (0Tpe3koB). s 4ero 0HO UCTIONIB3YyeTCs?
CxemMaTH4HO M300pa3uTh OCHOBHBIC (a30BBIC JHUArPaMMbl ABOMHBIX CHUCTEM M JaTh MX
XapaKTEPUCTHKY.

Jlath xapakTepucTuKy (a3 u Oe3BapuaHTHBIX PEBPALICHUN CHCTEMBI.

CxeMaTn4HO M300pa3uTh KPUBYIO OXJIAKICHUS JTFOOOTO CIUIaBa CHCTEMBI.

CxemMaTH4HO U300pa3uTh CTPYKTYPY JIFOOOTO CIUIaBa CUCTEMBI IPU KOMHATHOM TeMIiepa-
Type.

PaccuntaTts OTHOCHUTENBHOE KOJIMYECTBO CTPYKTYPHBIX COCTABISIONIUX B CIUIaBE U CXe-
MaTHYHO U300pa3HTh €r0 CTPYKTYPY MPU KOMHATHOW TeMIIepaType.

Tema 7. JKese30yriiepoivicTbie CILIABBI

ogakrwdE

BC?

7.

JlaiiTe XxapakTepUCTHKY KOMIIOHEHTOB cuctemsl Fe-C.

Jaiite xapakTepucTuKy (heppura.

JlaiiTe XapakTepUCTHKY ayCTEHHUTA.

Uro Ttakoe rpadut?

Uro Takoe eMeHTHUT?

Kakoe npeBpamenne npoucxoaut Ha ymauu ES, GS, CD, ECF, PSK, HJIB, PQ, AB,

HazoBurte nuHMIO, MO KOTOPOH BBIAESAETCA MEPBUYHBIN [IEMEHTUT, BTOPUYHBIN IIEMEH-

THUT, TPETUUHBINA [IEMEHTHUT, (EPPUT U3 AyCTCHUTA.

8.
9.

HazoBuTe MHNIO MEPUTEKTUYECKOT0, IBTEKTUUYECKOT0, IBTEKTOUITHOTO MPEBPALLIEHUH.
Ha3zoBute nuHuYM noiuMopHBIX TpeBpaIieHui.

10. Ha3oBuTe KpUTHYECKHE TOYKH CTaJIH.

11. Kakoiit eppUT Ha3BIBAIOT MEPECHIILIEHHBIM U ITOUeMy?

12. O0BsicHUTE CTPYKTYpY TEXHHUYECKOTO XKele3a, JOIBTEKTOWIHOM, IBTEKTOMIHON, 3a9B-
TEKTOUJHOM CTaJIN.

13. Ommmute obpaszoBanue Jienedypurta. Kakoit iene0ypuT Ha3bIBAIOT IPEBPAIICHHBIM?

14. O6bscHUTE CTPYKTYpPY O€I0r0 JOIBTEKTHUYECKOTO, 3BTEKTUYECKOT0, 3a9BTEKTUYECKOTO
YYT'yHOB.

15. ITouemy Oenblii YyryH HE UCHOJB3YIOT KaK KOHCTPYKIIMOHHBIN MaTepuai?

16. OnummuTe 0Opa3zoBaHue ayCTCHUTO-TPAUTOBOI KOJIOHUU B CEPBIX YyT'yHaX.

17. Kakue cruiaBel UMEIOT CTPYKTYpY, cocTosyto u3 ¢geppura u nepnurta? Kakue paszHo-
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BUJHOCTHU TaKUX CTPYKTYp BbI 3HaeTe?

18. Kakue criyiaBel UMEIOT CTPYKTYPY, COCTOSINYIO U3 nepiauTa? PasHOBUIHOCTH MepnTa.

19. B kakux cmiaBax B CTpPYKType Ha0JIt0/1ae€TCsl BTOPUYHbBIN [IEMEHTUT?

20. Kakue crutaBel UMEIOT CTPYKTYPY, coCTosAmyro u3 deppura u nemenrura? Kakue pas-
HOBHUIHOCTH TaKHX CTPYKTYp Bbl 3HaeTe?

21. Kakuie CTpyKTYpbI Ha3bIBAIOT BUIMAHIITETTOBBIMU?

22. Kakue cIuiaBbl UMEIOT CTPYKTYPY, COCTOSIIIYIO U3 Gepputa u rpadgura? PazHoBuaHocTu
TaKUX CTPYKTYp?

23. Kakas ¢opma rpadura B MEHBIIIEH CTENEHU OCIIA0ISET METAUNIMYECKYIO OCHOBY YYTy-
Ha?

24. Kakue cIjiaBsl UMEIOT CTPYKTYPY, COCTOALIYIO U3 nepiuta u rpadura? PasHoBuaHoctu
TaKUX CTPYKTYp?

25. Kakoil crutaB Ha3pIBalOT CEPHIM YYTYHOM Ha (heppuTo-niepiauTHO ocHoBe? Kak B Hem
MPOMCXOUT IBTEKTOUIHOE MTpeBpaIieHue?

26. YKaXuTe CTPYKTYPHBIH MPU3HAK CTaIH, OEJIOTr0 YyryHa, CEporo 4YyryHa.

Tema 8. Kitaccupukanusi, MAapKHpoBKa M NMPUMEHEHHE KeJIe30yTJIePOIHCThIX CIJjia-
BOB.

[To kakuM MpHU3HAKAM KIACCU(DUITUPYIOT CEPhIe YYT'YHBI.
MapkupoBKa U IPUMEHEHUE CEPOro (JUTEHHOro) yyryHa.
MapkupoBKa U IPUMEHEHUE BBICOKOIIPOYHOTO YyT'yHa.

MapkupoBKa U IPUMEHEHNE KOBKOT'O UyT'yHA.

Kakoii yyryH Ha3pIBatoT aHTUGPUKIIHOHHBIM? KakoBbl ero cBoiictea?

ok wbdPE

Kakoii uyryH HazpiBatoT orOeneHHbIM? KakoBbl ycaoBUs (OPMUPOBAHUS €TI0 CTPYKTY-
puI?

7. BnusiHMe yriepona U IOCTOSIHHBIX PUMECEH Ha CBOMCTBA CTalH.

8. Tlo xakuM npu3HaKaM KJIACCUPUITUPYIOT CTAIIN?

9. MapkupoBKa ¥ IPUMEHEHUE YTIIEPOANCTON CTaIl OOBIKHOBEHHOTO Ka4eCTBa.

10. MapkupoBKa U IPUMEHEHUE Kaue€CTBEHHOM KOHCTPYKIIMOHHOM yriIepoIucToil cTanu.
11. MapkupoBKa U MPUMEHEHUE UHCTPYMEHTAILHON YTIIEPOAUCTON CTAIIH.

12. MapkupoBKa U IPUMEHEHHUE CTANIU AJ1s1 (PACOHHOTO JIUThSL.

13. MapkupoBKa U MpUMEHEHNE aBTOMATHOM CTaJu.

14. Pacumdpyiite U AaiiTe XapakTepUCTHKY ciuiaBy cienyroomux mapok: Ct Oxn, Ct 3cm,
Cr Snc, 10xm, 35, 55, 80, 25J1, A12, A20, Y7A, V12, CY 10, CY25, CYH 30, BY 40,
BY 60, K4 35-12, K4 60-3.

Tema 9. ®opmMupoBaHHe HEPABHOBECHBIX CTPYKTYP

Kak mpoucxonuT npeBparieHus nepyinura B aycTeHUT?
Uro Takoe (azoBas nmepexkpucTau3anus’?
Urto Takoe HacneACTBEHHOE 3epHO? [lelicTBUTENbHOE 3€pHO?
Kak BnusieT poct 3epHa Ha cBOMCTBA cTanu’?
Yro coboii mpencTaBiseT AuarpaMma M30TEPMHUYECKOrO pachazia MepeoxyIakIeHHOTO
aycteHuta? Kakyro 3aBUCUMOCTb OHa IMOKa3bIBACT?

6. Kakoil aycTeHUT Ha3bIBAIOT MEPEOXTAKACHHBIM?

7. Kax MeHsieTcss ycTOMYMBOCTh MEPEOXIIAKICHHOTO ayCTEHUTA MPU MOHMKEHUU TeMIIe-
paTypsl IpeBpalieHus ?

8. Ot 4yero 3aBUCHT XapaKTep CTPYKTYpPhl MPH HM30TEPMHUYECKOM IMpPEBpAILIECHUH Iepe-
OXJIQXKJIEHHOT'O ayCTeHHUTa?

orwdPE
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9.

HazoBute TemnepaTypHbie 001acTH MPEeBpALICHHS IEPEOXTaKICHHOTO ayCTEHUTA.

10. [Tpu xakoM mpeBpalieHuu ects u quddy3us xenesa, u auddysus yrnepona?
11. ITpu kakOM IIpEBpaIICHUH T10/1aBJIeHa TOJIBKO nuddy3us xene3a?
12. ITpu kakoM mpeBpaimleHHH moaasieHa nuddysus xene3a u yraepona? Kakoe mpespa-

meHui sBnsercs 6e31u¢dy3noHHbIM?

13. KakoB MexaHU3M NEPIUTHOTO IPEBPAIICHHUS?

14. Yro npencraBuser co0oit mpoaykThl 1ud@y3noHHOTO MPEBpAIICHUS ayCTEHUTA B yT-
nepoauctoil cranu? UYto Takoe MEXIUIACTUHOUHOE pacCTOsHUE?

15. Yro 0611ero UMeIT CTPYKTYPHI MEPIIUT, COPOUT U TPOOCTUT? UTO UX OTIAMYAET APYT OT

apyra?

16. KakoB MexaH13M U 0COOEHHOCTH MAapPTEHCUTHOTO MPEBPALLCHUS?

17. Yro mpexacraBusieT cob0i MpoayKThl 0e3mudHy3nOHHOTO TPEBpAICHHS ayCTCHUTA B
YIJIEPOIUCTOM cTann?

18. YUro npencrapiisier co00 MapTEHCHUT B YIIICPOJAUCTOMN CTAIH?

19. Yro Ha3BIBAIOT KPUTUUYECKOU CKOPOCTHIO 3aKaIKu?

20. Kak coneprkanue yriiepoja BIHSIET Ha CBOWCTBA CTAJIN MIPH 3aKAIKE HA MAPTCHCHUT?

21. Kakoii ayCTeHUT Ha3bIBalOT OCTATOYHBIM?

22. Kakoe 3 mpeBpamieHnii Ha3pIBaIOT MPOMEKYTOYHBIM?

23. KakoB MexaHH3M OCHHUTHOTO TPEBPAIICHUS?

24. Kakue CTpyKTyphl 00pa3yroTcsi mpu OeiHUTHOM IpeBpameHnn? Yem OHH pa3iindaroT-
csa? KakoBbl ux cBoiictea?

25. Kak nerupyromue 3JeMEeHTHI BIHUSIOT Ha YCTOHYUBOCTD MEPEOXITAXKACHHOTO ayCTCHUTA?

26. Yrto coboii mpeICcTaBIsIOT TePMOKHHETHUECKHUE JHarpaMMBbl.

27. Kak MOYKHO UCIIOJIb30BaTh IMArpaMMBbI pacraja MepeoxXIakKICHHOTO ayCTeHUTAa?

Tema 10. OcHOBBI TepMHYECKOiIl 00padOTKH

™

10.

11.
12.

Tema 11. Kunaccudukanusi, MApKUPOBKA, CBOWCTBA M NMPUMEHEHHUE JIETHPOBAHHBIX CTAa-

Jen

JlaTb XapakTepUCTUKY KPUTUUECKUX TOYEK CTAJIH.

JlaTb omnpenienenue MOHATUSA TepMUUecKas 00paboTKa. YKa3aTh ee poJb.

Pacckazath o kiaccu¢ukanuy 1 BUgax tepMuyeckoi oopadbotku. Ilpusectu obmryro xa-
PaKTEPUCTUKY TEXHOJIOTMYECKHUX MPOLIECCOB TEPMUUECKOM 00pabOTKH cTasu.
OOBSICHUTD, IO KAKOMY MPU3HAKY OTXKUT nofpasnensercs Ha orxkur [ u Il poza.

Hatp knaccudukanuio BugoB omkura [ poga. OObsICHUTH 11€71h, HA3HAYEHUE U PEKUMBI
Ka)KI0ro BUJA.

Hatp xnaccuduxaruto BuoB omkura Il poga. OOBACHUTH 11€7b, HA3HAYCHUE W PEKUMBI
Ka)KJ0ro BUJA.

Jlatb onpeneneHue TepMuyeckoil oOpaOOTKH, Ha3zbiBaeMoM 3akanka. OObICHUTH BBIOOP
TEMIIEPATYPbI HarpeBa MoJ 3aKajlKy JUIsl pa3HbIX IPYII CTaleH.

OOBSICHUTD, KaK BEIOMPACTCS OXJIAXKIAIONIAs CPe/ia MPU OCYIIECTBICHUN 3aKAJIKH.

Jlatb omnpenesneHne KpUTUYECKOW CKOPOCTH 3aKaJIKH, 3aKaJIMNBAEMOCTH U MPOKAINBAEMO-
CTH.

[TpuBecTH XapakTEpUCTUKY BBICOKOTEMIEPATYPHON M HU3KOTEMIIEPATYPHOH TepMOMe-
XaHU4YecKol o0paboTKU. YKazaTh MpeUMYyIIecTBa U HEJOCTaTKH KaXkJI0ro BuAa U olna-
CTH IIPUMEHEHMUS.

JaTte o0IIyt0 XapakTEepUCTHKY MPOIECCOB XUMHUKO-TEPMUUECKOW 0OpabOTKH: IeMEeHTa-
LIMY, A30TUPOBAHUS U HUTPOLIEMEHTALUH.

OOBSICHUTH Ha3HAYEHUSI U CYIIHOCTh TU((Y3MOHHOTO HACBILICHHUS.

JlaTp onpenencHue NOHATUAM JIETHPOBAHHAS CTallb, JIETUPYIOIIMM 2JIEMEHT.
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2.  Kiaccuduxkanus nerupoBaHHBIX cTalel MO0 XUMHUUYECKOMY COCTaBy, 110 Ha3HAUEHHUIO,
10 Ka4eCTBY.

3. Kak pacnpenenstorcs Jerupyromue 3J1eMeHThl B CTasX?

4.  Kak nerupyrouye 3J1eMeHTHI BIUSAIOT Ha MOJTUMOPQH3M Kene3a’?

5. Kak nerupyromue 37€MEHThl BIUAIOT Ha YCTOWYMBOCTh MEPEOXIIAKICHHOIO aycTe-
HUTA.

6. Kiaccudukauus nerupoBaHHbIX cTajlell MO CTPYKType B PaBHOBECHOM COCTOSIHUM
(OTOXOKEHHOM COCTOSIHUM).

7. Kiaccuduxanus 1erupoBaHHBIX cTalel MO CTPYKType B HEPABHOBECHOM COCTOSHUU
(HOpMaJIM30BaHHOM COCTOSIHUH).

8.  Kax B MapkupoBKe JIETMpOBaHHBIX CTaJeH yKa3bIBAaeTCA: COAEP KaHUE yIiiepoja, BU
JICTUPYIOILETO BJIEMEHTAa U €ro COJEpXKaHHWEe, KaueCcTBO. YMETh pacmupoBaTh MapKy CTalH,
yKa3aB: COJepKaHUE YIIIepOAa; BUJ JIETUPYIOLIETO 3JIEMEHTa U €ro cojaepkKaHue; Kiaccupuka-
IIUIO 110 Ka4eCTBY; Ha3HauUeHHE, 00JIaCTh MPUMEHEHUS, TPUMEPHBIE CBOMCTBA.

9. B uem 0COOEHHOCTH MHUKPOJIETHPOBAHUS CTAIH.

10. TIpuHUOMTIBI JIETHPOBAHUS KOHCTPYKIIMOHHBIX CTaJICH.

11.  OcHoBHBIE IpyIIbl KOHCTPYKIUOHHBIX CTAJICH.

12. Poub yrneposa, NpUHIMIIEI JIETUPOBAHKS U MAPKUPOBKA CTPOUTEIBHBIX CTAJICH.

13. Kakue MammHOCTPOUTENbHBIE CTAJIM HA3bIBAIOT YJIydlIaeMbIMH U MouemMy? 3aKOHO-
MEpPHOCTH HX JISTHPOBAHUS M TEPMUUECKOI 00padoTku. [IpuBeauTe npuMepbl MapoOK CTaJIH.

14. Cranu i HeMeHTaluy, HUTPOLUEMEHTAIMH U a30TUPOBAHMSL.

15. KakoBa pousb yriepoja u JETUPYIOMIHUX 3JIEMEHTOB B IAPUKOMOIINITHIKOBBIX CTa-
1s1x? OcobeHHOCTH TpeOOBAaHUM K 3TUM CTANIsIM M UX TepMuudeckas oopabotka. [Ipusectu npu-
MEpbI MAPOK CTaJIEH.

16. KakoBa posb yriepoja u JErHpyoOLUHUX 3JEMEHTOB B PECCOPHO-TIPYKUHHBIX CTaNIAX?
OcoOeHHOCTH TpeOOBaHUM K 3TUM CTaJIIM U MX TepMHUuecKas oOpaboTka. [IpuBecTu mprumepsl
MapoK CTaJIeH.

17. OOBACHUTH OCHOBHBIE IPUHIIMIIBI CO3/IAaHUS BBICOKOIPOYHBIX CTajel

18. Cranu u criaBbl AJ1s PeXYIIUX HHCTPYMEHTOB.

19. BeicTpopexymye crany.

20. IlItamnoBsle cTany.

21. BankoBble CTaJH.

22. Cranu 11 MEepUTENIbHOTO HHCTPYMEHTA.

Tema 12, 13. MapkupoBKa, CBOHCTBa U NPUMEHEHHE CILIABOB IIBETHBIX METAJJIOB.
Hemera/ummyeckue MmaTepuasibl

1. OcHoBHBIE CIUTaBBl HA OCHOBE Menu (OpOH3BI M JIATYHH), X MapKUPOBKA U MPUMEHE-
HUE.

2. OCHOBHBIE CIIIaBBl HA OCHOBE aTFOMHHUS (AepopMupyemMble, TEPMUIECKH HEYITPOUHS-

€MbI€ U YIPOUHSEMbIE), UX MAPKUPOBKA U IPUMEHEHHE.

CBolicTBa M NPUMEHEHHE CILIABOB HA OCHOBE TUTAHA.

4. Kakwue crinaBel Ha3pIBalOT 0a00uTamu? KakoBbl mpuHIUIBI UX co3fanus. [IpuBenute

MIpUMEPHI TAKUX CILIaBOB.

Kakue Marepuansl Ha3bIBatOT NOPOIIKOBBIE MaTepualibl? Kak ux momyyaror ?

Krnaccudukanus, cBoiicTBa 1 IpUMEHEHNE KOMIO3UIIMOHHBIX MaTepHaOB.

7. Knaccuduxanus, cBOWCTBAa U MPUMEHEHUE OCHOBHBIX TPYII HEMETAIMYECKUX MaTe-
pHAaJIOB.

w

o o

6.2 BHeayauTopHasi caMOCTOAITeJIbHAST Pad0TA00yUaIOMNUXCs OCYIIECTBISCTCS B BHUJIC
W3YYCHHUS JIUTEPATYPhl MO0 COOTBETCTBYIONIEMY pa3felly ¢ MpopabOTKOW MaTepuasna Mo TeMam
JUCIUTIIAHBI
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7 OIIeHO‘IHBIe cpeacrea AJisi MIPpOBECACHUSA l'[pOMQ)KyTO‘lHOﬁ arrecranuu

a) H.]IaHI/IpyeMbIe pe3yJbTaThbl oﬁyqe}mﬂ H OIICHOYHBIC CpeaAcCTBa AJIsl IPOBECACHUSA l'[pOMe)KyTO‘IHOi/i arrecramum.:

CtpyKTypHBII
3JIEMEHT

KOMIICTCHIIN

ITnanupyemble pe3yabTaTbl 00y4eHUs

O1eHOYHBIC CPEACTBA

IMK-12 — cnoco0HOCTH 0CYIIEeCTBJIATH BLIOOP MATEPHAJIOB 1JIf
OKPpY:Kalolei cpeabl

u3aeJ Ui PA3JTHYHOI0 HASHAYCHHUSA C YYECTOM IKCILIYAaTANHOHHBIX TpeﬁoBaHuﬁ H OXpaHbI

3HaTe

— OCHOBHBIE OIpEENeHHs] U MOHATUS MaTe-
pHAJIOBEICHNUS;

— OCHOBHBIE METO/bl HCCIIEOBaHUM,
MMOJIb3YEMbBIX B MAaTCPHAJIOBCACHUU

— CYIIHOCTh M 3aKOHOMEPHOCTH IPOILECCOB
Opy KpUCTAJIM3aluu, JegopMaliuu, Harpese
nehopMUPOBAaHHBIX METAJIOB;

— CYIIHOCTh M 3aKOHOMEpPHOCTU (Pa30BBIX U
CTPYKTYPHBIX TNpEBpallleHUH B CIIJIaBax IpH
TEPMHUYCCKOM, TEPMO-MCXAHUICCKOM U XUMU-
KO-TEpMUYECKOM BO3JEHCTBUIX;

— BIMSHHME CTPYKTYPHBIX XapaKTEpUCTHK Ha
CBOMCTBaA MaTCpruajioB MU HUX HU3MCHCHUSA II0OJ
BJIIMSIHUEM YCIIOBUH NMPOU3BOCTBA, 00pabOTKH
M OKCILTyaTaluu,

— OCHOBHBIC THUIIBI KOHCTPYKIIMOHHBIX W WH-
CTPYMEHTAJIBHBIX MAaTEPUAIOB Ul HW3JEIUH
pa3INYHOIO HA3HAYEHUS C Y4ETOM JKCILTyaTa-
IIUOHHBIX TPeOOBaHUI M OXpaHbl OKpYXkKaro-
nieil cpeasl

nuc-

IlepeueHb TeopeTHYECKMX BONMPOCOB K 3K3aMeHy (4 cemecTp):

1.

Nook~own

o

10.

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

CrtpykTypa u cBoiicTBa MaTepuaioB. AMOp(HOE U KPUCTATUIMIECKOE COCTOSTHIE MaTepH-
ana.

MeTopl U3y4eHUs CTPYKTYpPbl MaTepUaioB.

Kpucrannuueckas pemerka. OCHOBHBIE TUIIBI PEIETOK METAJIOB.

[Tonmumopdusm. TlonumopdHbie TpeBpaleHus.

JleeKThl KpUCTAUTMYECKOTO CTPOEHUS.

AHH30TpONnUS.

DHepreTuvecKre yCJIOBUs KpUCTAUIM3alUU. BIusHUE CKOpOCTH OXJIaXKIEHUS Ha KpH-
CTaJIJIN3aLHUIO.

Mexanusm kpuctaiuzanuu. [lapaMerpsl KpucTaIn3amm.

['omorenHoe (caMompou3BOILHOE) 00pa3oBaHHME ILEHTPOB KpucTaumszanuu. Kputude-
CKM 3apOJIBILIL.

['eTeporenHoe (HecaMOTPOU3BOJIBHOE) OOpa30BaHMUE IEHTPOB KpHUCTALIU3AUK. Moau-
¢dunmpoBanue.

JeHnputHas KpucTauiA3aus.

Kpucrannuueckue 30HbI CIUTKA. Y cajka.

Buabr nmukBammm.

Bunsl neopmary. MexaHusMm maacTu4eckoil 1edopmanuu.

Haxnen npu muiactudeckoit gegopmanuu. Poib nucnokanuii B ynmpouyHeHUH.
Pa3pymenue meramios.

MexaHndeckne CBOMCTBa MeTauI0B. KOHCTpYKTHUBHAS TPOYHOCTb.




CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[Tnanupyemble pe3yiabTaThl 00yUeHHs

O1neHOYHBIC CPEACTBA

18.
19.
20.

21.

22.
23.
24,
25.

26.
27.
28.

MexaHn4ecKkre XapakKTEPUCTUKHU, ONIPEAENSEMBIE ITPY UCTIBITAHUU HA PACTSKEHUE.
TBeprocTh U crocoObI €€ OMpeIeIeHHUS.

MexaHU4eCKHe XapaKTEPUCTUKHU, OMNPEACISIEMbIE IPU JUHAMUYECKHX HCIBITAHUAX
(ynapHasi BA3KOCTb, TEMIIEpaTypa XJIaAHOIOMKOCTH).

OcCHOBHBIC TIOHATHS TSOPUU CILIABOB: KOMIIOHEHT, CIUIaB, cucreMa, ¢asa. [Ipasmio da3
(npaBwmiio I'm66ca).

Tunel TBEpAbIX Pa3 B METAJUTMUYECKUX CHCTEMaX.

[TpaBuiio peruara (IpaBUIIO OTPE3KOB).

OCHOBHBIE TUITBI IBOMHBIX nuarpamMm. DopMUpOBaHUE CTPYKTYPHI ABOMHBIX CILUIABOB.
OBTEeKTHYECKOEe MpeBpanieHue. [leputekTuueckoe npeBpanieHue. DBTEKTOMJIHOE IIpe-
BpallICHUE.

XapakTepucTHUKa ¥ BUJ TIOJTHOM (azoBoi auarpammel Fe — C.

XapakTeprucTika KOMIIOHEHTOB U (a3 cuctemsl Fe — C.

[IpeBparenus u GopMupoBaHUE CTPYKTYPHI B cTajsaX (OelbIX YyryHaX, CEphIX UYyTryHaXx)
B PABHOBECHOM COCTOSIHUU

IlepeyeHb TeOpeTHYECKHX BONMPOCOB K 3K3aMeHy (5 cemecTp):

=

w

oo

CBs13b MEX/1y CTPYKTYPOU U CBOMCTBaAMM CEPBIX UyTYHOB.

Knaccudukanus, MapkupoBKa U MPUMEHEHHE CEPhIX YYTYHOB (JIUTEHHBIN, BHICOKOIIPOY-
HBIH, KOBKHM, OTOCJIEHHBIN, aHTU()PUKIIMOHHBIN ).

BnusHue yriiepona v oCTOSIHHBIX MTPUMECEN Ha CBOMCTBA CTaJH.

Knaccudukamnmsi, MapkupoBKa U TMPUMEHEHHE YTIEPOIUCTHIX cTajiell (OOBIKHOBEHHOTO
KaueCcTBa, KAaUeCTBEHHOW KOHCTPYKIIMOHHOW, MHCTPYMEHTAILHOM).

IIpeBparienus npu HarpeBe CTaiu.

PocT 3epHa aycTeHuTa npu Harpese.

N3oTepmuueckuil pacnaj nepeoxsakAeHHOro aycreHuTa. MzorepmMuueckue auarpaMmmbl
pacmnajia IepeoxyakIEHHOr0 ayCTEHUTA.

[TpeBpalienust Npy HEMPEPHIBHOM OXJIAXKJIEHUHU CTaIU. TepMOKHHETHYECKHE TarpaMMBl
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CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[Tnanupyemble pe3yiabTaThl 00yUeHHs

O1neHOYHBIC CPEACTBA

10.
11.

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

pacriaza nepeoxJIaxaeHHOr0 ayCTCHUTA.
Bnusinue nerupyronmx 5J1€MEHTOB Ha YCTOMYMBOCTh M KHMHETHKY pacrapa nepeoxJa-
KJIEHHOTO ayCTCHUTA.

[IpeBparenus npu Harpese (MPHU OTITYCKE) 3aKAJICHHOMN CTalH.

Knaccudukanus, MapkupoBKa U IPUMEHEHHE KOHCTPYKIIMOHHBIX JISTUPOBAHHBIX CTAJCH
(cTpoutenbHas, MAIIMHOCTPOUTEIbHAS JI1 XOJIOJHOM IITaMIIOBKH, yiydllaemasl, pec-
COpPHO-TIPYKUHHAs, LIAPUKOMIOAILIMITHUKOBAs, cTainu s 3akanku TBY, cranu aiig XTO).
OcHoBHbBIE IOHATHUSA U KJIaccuPUKaIus TepMUIecKoil 00paboTKH.

OTxur cranu.

3akajnka cTajiu.

Otnyck cranu. CrapeHue.

XHUMHUKO-TepMHYEcKasi 00paboTKa.

Tepmo-mexannueckas 00paboTKa CTau.

CnnaBbl Ha OcHOBE Meiu (OpOH3BI, JTATYHH).

CrutaBbl Ha OCHOBE JIFOMUHUS.

CmnaBel Ha OCHOBE TUTaHa. baOOUTEHI.

[ToporkoBEIe, KOMITO3UIIMOHHBIE, aMOP(HBIC MaTCPHAITHI.

CBolicTBa U MPUMEHEHUE OCHOBHBIX TPYII HEMETAJUTMUECKUX MATEPUAIOB.

YMmeTn

AQHAJIM3UPOBATh J@HHBIE O CTPYKType H

CBOMCTBAX, TEXHOJIOTHYECKUX MPOLECccax Mpo-
W3BOJICTBa, 00pa0OTKH U MOAUUKAIIUN MaTe-
pHUATIOB U MOKPHITUH TPUMEHUTENBHO K pelle-
HMIO MIOCTABJIEHHBIX 3a]1a4;

npuoOpeTaTh 3HaHUS B 00JacTH MaTepua-

JJOBCACHUA,

MNPUMCHATH MAaTCPUAJIOBECAUCCKNUC 3HAHUA B

Ipo(heCCHOHATBHOMN NIeSITeIIbHOCTH; HUCIIOIb30-

IIpumepHbIe NIpaKTHYECKHE 3alaHUs VIS JK3aMeHa (4 cemecTp):

1.

2.

3.

KaxoBbl pazMepsl CTPYKTYPHBIX 3JIEMEHTOB, KOTOPbIE MOYKHO YBUJIETh (pa3pelInTh) C Mo-
MOIIIbIO OMTHYECKOTO (CBETOBOro) Mukpockomna? Kak BeIOpaTh Mojie3HOE yBEIUYCHHE
Mukpockoma? KakoBa oCHOBHasi 0COOCHHOCTh MPUTOTOBJICHHUSI OOBEKTA IS MHKPOCKO-
MMAYECKOTr0 UCCIeA0BaHUs?

OOBsCHUTD, 3a4eM HEOOXOJMMO HCCIIEN0BaTh MAaKpOCTpyKTypy? Kakmmu metomamu 310
MOKHO czienath? UTo MOXKeT cIy>KUTh 00BEKTOM MaKpoaHan3a?

Kakum MCTOAOM MOXHO YCTAaHOBUTH THII KpHCTaHHquCKOﬁ PEIICTKU METAalIa U €€ IIa-
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CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[Tnanupyemble pe3yiabTaThl 00yUeHHs

O1neHOYHBIC CPEACTBA

BaTh UX Ha MCKJIUCHUIIJIMHAPHOM YPOBHC

~

10.

11.

12.

13.

14.

15.

16.

17.

pametpbl? Kakue Tumbl pemerok BcTpedaroTcss y MeramioB? Ilouemy OHM Ha3bIBarOTCs
IUIOTHOYNAKOBaHHBIMU?

[IpuBeauTe npumep BIUSHUS TUIA CBA3M (THUIIA KPUCTAIIIMYECKON PEIIETKH) HA CBOICTBA
MaTepuaa.

[Touemy cBoOICTBa KpUCTAJTIMYECKOI'O MaTepHalla, U3MEPEHHBIE B Pa3HbIX HAIIPaBJICHUSX,
MOTyT oTiM4aTbesa? B kakux MaTepuanax 3To siBJeHUE He HaOIr0AaeTcs U noyemy?
[Touemy mpu XOJIOMHOW MIACTUYECKOH AedopMaruy (IITAMIIOBKE WIIH BBITSDKKE) MOTYT
o0pa3oBaTbCsi PECTOHBI IO KPOMKE (Kparo) u3aenus?

OOBACHUTD, UEM PA3IHUAOTCS 0-)KENIE30, Y-)KEIe30 U O-Keie30?

[ToueMy npu X0J0IHOM ITACTUYECKON AeopMalii BO3pacTalOT IPOYHOCTHBIE XapaKTe-
puctuku? Kak 370 siBieHHe Ha3bIBaeTcs? B kakux cityyasix 3TO sIBJI€HUE HEXeIaTeabHO?
Uro 03Ha4yaroT TEPMHUHBI AePOPMAIIOHHOE YIIPOYHEHHUE, 3€PHOIPAHUYHOE YIIPOUYHEHUE,
JUCIIEPCUOHHOE YITPOYHEHHE, TBEPAOPACTBOPHOE YIIPOUHEHUE?

[losichuth rpaguuecku (pU3NUECKUI CMBICI MOHITHS «PABHOBECHAs TeMIeparypa Kpu-
crajuinzauuu (riasneHus)». Kakoe ycinoBue HEOOXOIUMO BBINOJIHUTH, YTOOBI HAyacs
IpoLecc Kpucraum3anun?

OOBACHUTD, B UEM OTIMYUE KPHUBBIX OXJIAXKJIEHUS KPUCTAIMYECKUX U aMOP(HBIX Ten?
MOo3KHO 11 IOJTYYUTh aMOP(HBIA MeTaJlT (METAaNINYECKOE CTEKI0)?

[ToueMy 3epHa 3aKpUCTAIIIN30BABLIETOCS METAIUIMYECKOIO MaTepHalia HE UMEIOT FEOMeET-
pUYECKH NMPaBUIbHON (HOPMBI?

Kakyto nenb npecnenyroT npu BBEJCHUH B paciuiaB (KUAKUHA MeTa1) Moandukatopos?
[IpuBecTtu npumeps! 1eHCTBUS MOIU(PUKATOPOB.

OOBsACHHUTD, B KAKOH OTJIMBKE 3€PHO 3aKPUCTAJUIM30BABILIETOCS MeTajuia Oynaer Oomblie:
MIPH pa3IMBKE KHUAKOTO METaljia B IeCUaHyi0 (OpMy WM B METANINYECKYIO?

OOBACHUTD, K YEMY MOXKET NPUBECTHU MEPETPEB pacIuiaBa Mpejl pa3IuBKOi ero B (OpMsI
(M310XKHUIIBI)?

OOBsACHUTD, 3a4eM MPOBOJAAT ONEPAIUIO MMOACTYKUBAHUS TPU MOJIyuYeHHH oTIauBOK? Kak
€€ OCYILECTBUTh

OOBSACHUTD, IPU KaKoW AedopManii MOKHO HEOOpaTUMO M3MEHHUTH (opMy, pa3Mepbl U
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18.

19.

20.

21.

22.

23.
24,

25.

26.

27.

28.

29.

CBOICTBa MaTepuala — yIpyroi Win IacTu4eckon?

OOBsACHUTH MOHATHE TEOpEeTHYecKas MPOYHOCTh KpucTayuia. Kak oHa u3MeHsiercs npu
M3MEHEHUHU IUIOTHOCTHU AUCTIOKAINM?

OOBACHUTD, YTO MPOUCXOAUT MPHU GOPMHUPOBAHUU TEKCTYPHI B 1€()OPMUPOBAHHOM MaTe-
puane?

3ayeM TpeOyeTcsi BOCCTaHABIMBATh IIACTUYHOCTH XOJIOAHOAE(HOPMHUPOBAHHOIO JIUCTA
(kamMOpOBaHHOHM 3aroTOBKH, BOJIOYCHOH MpoBosiokw)? Kakoit 0OpaObOTKON 3TO MOKHO
caenarn?

OOBbsACHUTD, KAaKOE CBOICTBO MaTepuasa XapakTepusyer TBepJocTb. Ha uem ocHOBBIBa-
I0TCS1 METOJIbl U3MepeHus TBepaocTu? B ueM ux ornuuune?

Kak npoBozsT ucnbITanue Ha yaapHyo Ba3kocTh? KakoBa ero meinb?

C xakoil Liebo MPOBOJAAT YCTAIOCTHBIE UCTIBITAHUSA?

Ha nmpumepe 1ByXKOMIIOHEHTHON CHUCTEMBI [TOKa3aTh, KAKyI0 HHPOPMAIIUIO MOXKHO ITOJTY-
YUTh, MOJIB3YACH IPABUIIOM pblyara (IpaBUIOM OTPE3KOB).

CxemaTH4HO M300pa3uTh AUArpaMMy JIBOMHOM CHCTEMBI C OTCYTCTBHEM PAaCTBOPUMOCTH
(c MoJIHOM PacTBOPUMOCTBIO, C OTPAHUYEHHOM PAacTBOPUMOCTHIO) KOMIIOHEHTOB B TBEp-
JIOM COCTOSIHMM, J1aTh XapaKTEpUCTUKY TOYEK, JTUHUI AuarpamMmmsbl, (a3 u 6e3BapuaHTHBIX
MIPEBPALIEHUI CHCTEMBI.

Paccuntarh OTHOCUTENIBHOE KOJUYECTBO CTPYKTYPHBIX COCTABIISIOIIMX CIUIaBa IPU KOM-
HaTHOHM TeMmImepaType M CXeMaTH4HO M300pa3uTh CTPYKTYpY CIUIaBa JBOHHON CHCTEMBI C
OTCYTCTBHEM DPACTBOPUMOCTH (C MOJHON pacTBOPUMOCTHIO, C OIPAaHUYEHHON PacTBOpH-
MOCTBIO) KOMIIOHEHTOB B TBEPJIOM COCTOSHUH.

Onummre oOpa3oBaHue jenedyputa. B kakux cmiaBax oH 00pa3yercsi, KAKOBBI YCIOBHS
ero oopazoBanus? Kakoii neneOyput Ha3bIBalOT mpeBpaiieHHbIM? CxeMaTuyHO H300pa-
3UTh CTPYKTYpPY JieeOypuTa mpu KOMHATHOW TeMIepaType.

Onumute obpazoBanue nepianta. KakoBsl yciaoBHus 00pa3oBaHUs U XapaKTEPUCTUKH 3TON
CTpYKTyphI? CxemMaTuyHO U300pa3uTh CTPYKTYpY NEpiauTa IpU KOMHATHOM TeMIiepaType.
KaxoBbI pa3HOBUIHOCTH 3TOU CTPYKTYpHI?

HazoBute kputnyeckne Touku ctanu u ux oboznauenue. Kak onm onpenensrorcsa? Yka-
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30.

31.

3aTh UX MoyioxkeHue Ha auarpamme Fe-C.

N3006pa3uth AuarpaMMmy COCTOSIHUS Kele30 — KapOu xkenesa, yka3aTh (pa3sl BO Bcex 00-
JACTSAX JMarpamMMbl, pacCMOTPETh MpeBpalleHus B ciuiase, cogepsxkamem 0,01 (0,2; 0,45;
0,8;1,0; 2,5; 4,3; 4,7) % C. Kak takoii craB Ha3bBaeTcs? PaccuuTaTh OTHOCHTEIIBHOE
KOJIMYECTBO CTPYKTYPHBIX COCTABJISIONIMX B 3TOM CILJIaBE M CXEMaTUYHO M300pa3uTh €ro
CTPYKTYpY IIPU KOMHATHOM TemIiepaType.

OOBSCHHUTD, YeM JHarpaMMa Kelie30 — rpaduT OTIIMYASTCS OT JUarpaMMbl Kelle30 — Ie-
MEeHTHUT. M300pa3uTh CXeMaTUYHO CTPYKTYPBI CEPhIX YYT'YHOB C Pa3HON METaJUIMYECKOU
OCHOBOH ((heppHUTHOM, PeppUTHO-TICPIAUTHOM, IEPIUTHOIN) U C pa3HOi (hopmoii rpaduro-
BBIX BKJIIOUEHUH (IIACTUHYATOH, MApoBUAHON). OOBSICHUTH, KaK MPOUCXOAUT MPOIECC
rpaduTnzanuy ¥ GOPMUPOBAHUS CTPYKTYPHI B 3TUX CILIaBaX.

IIpumepHbIe NIpaKTHYECKHE 3aaHUs VI JK3aMeHa (5 cemecTp):

1.

o

PacmmgpoBaTh Mapku cTanu, yka3aB coJiep>KaHHe yriiepoja, BUA U COJACpKaHUE JIETH-
PYIOILKX 3JIEMEHTOB, KaY€CTBO, HA3HAYEHHUE U IPUMEPHBIE CBOMCTBA.

PacmmgpoBath Mapky ceporo (JIUTEHHOro, BBICOKOIPOYHOT0, KOBKOI0) UyTr'yHa, yKa3aB
€ro CTPYKTYpY U yCIOBUS MOTYyUEHUS

Ha3zoBute kpuTHUeCKHe TOUKH CTalM U ux ob6o3HaueHue. Kak onu onpenenstorcs? Yka-
3aTh UX MoJIokeHue Ha auarpamme Fe-C.

Kakoil aycTeHUT W modeMy Ha3bIBaIOT MepeoxiyaxaeHHbIM? Kak ompenenuTs cTeneHb
€ro MepeoxIaxaCHUs?

IToueMy B 3aKaj€HHOMN CTaJM BCETJa MPUCYTCTBYET OCTATOUYHBINA ayCTEHUT?

Kakx MoXHO Mcrosib30BaTh Ha MPAaKTHKE M30TEPMHUYECKHE TUarpaMMbl pacraja mepe-
OXJIAXKJIEHHOTO ayCTeHUTa?

Kax u3mensiTcs cBoicTBa CTaaM MPU YBEIMUYEHUU CKOPOCTH OXJIAXKJEHUS B MEPIUTHOM
unTepBasne? OOBSICHUTH, ToUeMy?

Bri6path Hanbonee AUCTIEPCHYIO CTPYKTYPHYIO COCTABIISIONLYIO, POPMHUPYIOLIYIOCS TPU
1 PYy3MOHHOM pacrajie NepeoXIaKACHHOTO ayCTEHUTA.
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10.

11.

12.

13.

14.

Yro 0011ero U B 4eM OTJIMYHS B CTPYKTYpPAX MEPIUT, COPOUT U TPOOCTUT?

OOBsACHUTD, IOYEMY MAapPTEHCUT UMEET BBICOKYIO TBEPAOCTb. 3a4eM CTallb CO CTPYKTY-
poil MapTeHCHUTa Hal0 IOJBEPraTh OTIIYCKY?

OOBsACHUTH, B KakoM cTajud OyleT BbIIe TBEPAOCTh IpPU 3aKalKe: B CTauu 45 wim
30XI'C?

OOBsACHUTD, y KaKoi cTanu Oyner 0oJiblle NPOKAINBAEMOCTh — YIJIEPOAUCTON WM Jie-
rUpoBaHHON? 3aueM HEOOXOAMMO 3HATh IPOKAIUBAEMOCTh CTaJIN?

Kak BbIOpaTh CKOPOCTb OXJIQXJEHHUS IpPH 3aKajlke A IOIY4EeHUS MapTEHCUTHOMN
CTPYKTYpBI [10 BCEMY CEUEHUIO U3Aenus?

Jlis Kako#l cTanu — JOIBTETOMIHONW MM 3a39BTEKTOMAHON — HY)KHO NPUMEHATh HEToJI-
Hyto 3akanky? [losicauts, ucnons3ys nuarpammy Fe-C.

CpaBHuTE CBOMCTBA cTany ¢ OCHHUTHOW CTPYKTYpOM M MAapTEHCUTHON CTPYKTYpOii, ¢ Oeii-

HUTHOW U TPOOCTUTHOU CTPYKTYpOil. OOBSICHUTE pa3Iuyiusl.

16.
17.

18.

19.

20.

[Touemy npu OTHyCKE 3aKaJ€HHOM CTaJi BRIOMPAIOT pa3IMyHble TEMIIEpaTypbl HarpeBa?
Kakas cranp nocne ynmyuuienust OyaeT UMeTh 00jiee BBICOKYIO TBEPAOCTh: CTalb 45 uinmn
ctanb 30XI'C, ecnu OTIycK MpOBOAWIIM IIPU OJHOW U TOM K€ Temneparype?

[Touemy pexymuii HHCTpYMEHT U3 YIVIEPOJUCTON CTaIU NOJABEPrat0T HU3KOMY OTITYCKA.
Kakas Oyzner cTpyKTypa U CBOMCTBa TaKOTO HHCTpyMeHTa?

B ueM ocHOBHasi 0COOEHHOCTh U NMpEUMYyIIECTBa TEPMOMEXAHNYECKOW 00pabOTKH cTa-
m?

C xakoi LieNbI0 HACBIIAIOT NOBEPXHOCTh HU3KOYIIIEPOJAUCTON CTAIH YIJIepOJoM?

Bnanets

— mnpodeccHOHaNbHBIM SI3bIKOM B 00JacTH
MaTepUaIOBEICHUS;

— THPaKTHYCCKMMH HaBbIKaMKU HCIIOJb30Ba-
HHUs OCHOBHBIX MCTOJO0B HMCCIICOAOBAHUA B 00-
JJaCTHU MaTCpUalOBEACHU,

IIpuMepHbIe NpaKTHYeCKHE 3aJaHNUS JJI51 IK3aMEHa 10 PelleHuIo 32/1a4 U3 npodeccuo-
HAJBLHOU 00J1aCTH

1. Kak mpoBectu makpoananu3? KakoBsl ero 1enu, MeTo1bl?
2. KakuM MeTosoM MOXXKHO HCCIIEOBATh pacIpeesieHhue Cephl B CIUTKE (OTIMBKE, 3aro-
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BO3MO>XHOCTBIO MCKIUCHUILIMHAPHOTO

MMPUMCHCHUA MAaTCPHUATIOBCACHU S

HaBBIKaMH OLICHKH TCEXHOJIOTHYECKUX H

CIIy’)K€OHBIX KaueCTB MAaTEPHUAIOB ITyTEM KOM-
IJIEKCHOT'O aHajiu3a UX CTPYKTYpPbl U CBOMCTB,
a TaKKe pe3yabTaTOB (PHU3UKO-XMMUYECKHX,
KOPPO3UOHHBIX U IPYTUX UCHBITAHUM

w

~

10.

11.

12.

13.

14.

TOBKE)?

Kak npoBectu rirybokoe TpaBieHue ctaibHoro oopasua. Kakosel ero uemu?

Kakyum MeT010M MOKHO BBISIBUT MOpPBI, TPEIIMHBI, PAKOBUHBI, KPYITHbIE HEMETaJIINYe-
CKH€ BKIIIOUEHUS B OTJIMBKE (CIUTKE, OTIUBKE, TOKOBKE, MpOKaTe)?

[Ipu MakpoaHann3e CIUTKA BBISIBICH JIMKBAIIMOHHBIN KBaApat (MOaycaouHas JIUKBaIUs,
oceBasi MMOPUCTOCTb, CKBOPEUHUK, KAMHEBUIHBIA H3JI0M, (PIIOKEHBI, MHU(EPHBIA H3IIOM,
paccioeane). OOBSICHUTh MPUYHHBI TOSIBJICHUS 3TOTO JePEKTa U BO3MOXKHBIE CIIOCOOBI
€ro HcrpanjeHus (IPeI0TBPALICHUS).

Kak oTiMuuTh yCTaNOCTHBIN U3JIOM OT MPOYMX BHAOB u3ioMa? KakoBbl MPUYHHBI MIPO-
SIBJICHUS TAKOTO M3JioMa?

Kak oTiuuunTh BA3KOE paspylieHUE OT XPYIKOro?

Kak mpoBecTH MUKpPOCKOIHUYECKOE HCCIEIOBaHUE MeTajuimdeckoro marepuana? Yro
MO3KHO BBISIBUTH C TOMOIIbIO TAKOTO MCCIIEA0BaHUsA?

Kak M0XHO NOBIMSATH Ha BETUYMHY 3€pHA NIPU KpUcTaum3auuu Metamia? Kakue mepsl
MO’KHO TMPEAJIOKUTH JJISl TOr0, YTOOBI 00€CIEeUUTh MOJyYeHUE MEJIKOI0 3€pHa IPU KpH-
cTaju3anuu?

OOBSICHUTD, B UEM pa3IMUUE MEXY XOJOIHOM U ropsyel miacTuyeckoil nedopmanus-
mu? [ToueMy mpu XONMOAHOHN MIaCTHUECKOH Aedopmariiy HabIoJaeTcsl yIpoYHEHUE Me-
Taja, a pu ropsyeil 3Toro He MPOUCXOIUT?

Kak BOCCTaHOBUTH MIACTHYHOCTH XOJOJHOAE(HOPMUPOBAHHOTO JUCTa (KaTMOpPOBaHHOMN
3aroTOBKH, BOJIOUEHOM MpoBoJiokK)? Kak ocyiiecTBUTh onepanuo peKpuCcTauIu3aioH-
HOTO OT>KHra’?

Kak ompenenuts npeaen ynpyroctu (mpeaen TeKydecTH, Mpeaes MPOYHOCTH, OTHOCH-
TEJIbHOE YJIMHEHUE, OTHOCUTENIbHOE CYXEHHUE, TBEPIOCTh, YAAPHYIO BSI3KOCTh) MaTepH-
ana?

Kak ompenenutbh OTHOCHTENBHOE KOJTHYECTBO (Da3 (CTPYKTYpPHBIX COCTABJISIONINX) MPHU
3aJIaHHOW TeMIiepaType B IBOMHBIX ciiaBax? [losicHuTs rpaduuecku.

[Tpu Kakux yCIOBHSX B METAIUIMUECKHUX CIUIaBaX MOXKET 00pa3oBaTh TBEPHABIH PacTBOP
3aMenieHus: (TBepAbli pacTBOpP BHEIPEHHUS, XUMHYECKOE COEIMHEHHE, MeXaHWyecKas
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15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

cMech KOMIOHEHTOB)? Kak BBITIISAAT 00s1acTv 3THX (a3 Ha AUarpaMmMax COCTOSHUS?
CxeMaTn4yHO M300pa3UTh KPUBYIO OXJIAXKAEHUS U CTPYKTYpY JHOOOro CIijlaBa JIBYXKOM-
IIOHEHTHOM CHUCTEMBI (C OTCYTCTBHEM PaCTBOPUMOCTH, C IOJHOW pacTBOPUMOCTHIO, C
OTPaHUYEHHONW PACTBOPUMOCTHIO KOMIIOHEHTOB B TBEPJOM COCTOSIHUM) NPH KOMHATHOM
TEeMIIepaType.

CxemMaTu4yHO U300pa3uTh CTPYKTYpPY JII0OOOro CIulaBa JIBYXKOMIIOHEHTHOH CHUCTEMBI IpU
KOMHATHOW TEMIIEPATYPE, PACCUUTAB OTHOCUTEIIBHOE KOJIMYECTBO CTPYKTYPHBIX COCTaB-
JSAIOLIUX.

[Tpr MHUKPOCKOIIMUYECKOM HCCIIEIOBAaHUH B CIIaBe HaONromaloTcs 3epHa (hepputa U He-
OosblIOe KOIMUYecTBO LieMeHTUTa. Kak Ha3biBaeTcs Takoi ciuiaB? KakoBbl ero cBoiicTBa
¥ 00J1acTH IPUMEHEHHS?

[Tpr MUKpPOCKOIIMYECKOM HCCIIEI0BaHUM B CIUIaBE HAOJIIOJAIOTCS 3epHa GeppuTa U mep-
mut. Kak Ha3piBaercs Takoil cruiaB? KakoBbl ero cBOMCTBAa U KaK OHM 3aBHUCST OT KOJH-
yecTBa nepiauta? KakoBbl 0061acT NpUMEHEHHUS 3THX M1J1aBOB?

[Tpy MUKPOCKONIMYECKOM HCCIIEIOBAaHUH B CIUIaBe HaOmromaroTcs nepiaut. Kak HasbiBa-
eTcst Takoi cruiaB? KakoBbl pasHOBUJIHOCTH TAKOW CTPYKTYPBI M pa3iudMsl B UX CBOH-
cTBax?

[Tpr MUKpPOCKONMMYECKOM HCCIEOBAaHUU B CIUIaBE HAOJIOJAIOTCS MEPIUT U CeTKa Lie-
MEHTHUTa 1o TrpaHulaMm 3epeH. Kak Ha3bpiBaeTcst Takoil crutaB? KakoBbl ero cBOWCTBa U
001acTH IPUMEHEHUs?

[Tpy MUKpPOCKOIIMYECKOM HCCIIEA0BAHNUU B CIUIaBe HaOionaercs yenedypur. Kak Hasbi-
BaeTcs Takoi cruiaB? KakoBbl ero cBoiicTBa M 00J1acT IpUMEHEHUsA?

[Ipy MUKpPOCKOIIMYECKOM HCCIEOBAaHUM B CIUIaBe HAONIOAaroTCsl 3epHa (eppura u
BKJIToYeHus rpadura. Kak HazpiBaeTcs Takue cruiaBbl? KakoBbl pa3HOBHIHOCTH CIIABOB
C TAKUMH CTPYKTYPHBIMH COCTaBJISIOIIMMH, KAKOBBI Pa3JINUMs B X CBOMCTBAX?

[Tpr MHKpPOCKOITMYECKOM HCCJIEIOBAaHUU B CIIJIaBe HaONIONAIOTCS 3epHa Qeppura, nep-
JUT U BKItoueHus rpaduta. Kak Ha3piBaeTcsi Takue criaBbl? KakoBbl pasHOBUIHOCTH
CIUIABOB C TAKUMU CTPYKTYPHBIMH COCTAaBJISIOIIMMU, KAKOBBI pa3jnyns B UX CBONCTBaxX?
[Tpy MUKPOCKONMYECKOM HCCJIEJOBAHUM B CIUIaBE HAOJIIOAIOTCS MEPJIUT U BKIIOUYEHUS
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rpaduta. Kak HazpiBaercsi Takue crutaBbl? KakoBbl pa3HOBHIIHOCTH CIUIABOB C TaKUMHU
CTPYKTYPHBIMH COCTABJISTFOIIUMH, KAKOBBI Pa3JIN4Hs B UX CBOWCTBaX?

25. Kak uaeHTuunupoBars B CTaIM BUIMAHIITETTOBYIO CTPYKTYpy? IIpu Kakux yCIoBHUSX
OHa MOXeT 00pa30BaThCs U KaK ATO MOBJIMSIET Ha CBOMCTBA CTaIH?

26. [Ipy kakuxX yCIIOBHUSIX B CTAllM MOXKET 00pa30BaThCsl MepechimeHHbiii hepput? Kak on
MOBJIUSICT HA CBOMCTBA cTanu. Kak npenoTBpaTuth ero oopazoBanue?

27. TaKoro 4yryHa M €ro CBoucTBa?

IIpumepHbIe NpaKTHYECKHUE 3aaHus VIS IK3aMeHAa 110 PelleHUIo 3a/1a4 U3 npogeccHo-
HaJIbHOI o0sacTu (5 cemecTp)

1. OOmbsicHUTb, KaK BbIOpaTh COJEp’KaHHE Yrjiepoja B CTalu A U3TOTOBJIECHUS JETaIH
MaIINH, KOHCTPYKLIUU UM COOPYKEHUS.

2. OOBACHUTH, KaK BbIOpATh COAEpIKaHUE YIIepoJa B CTAJIU JUIsl U3TOTOBJICHUS PEXKYILEro
(ITaMIOBOr0) HMHCTPYMEHTA.

3. Kak no cTpykTypHOMY NpH3HAKy MOKHO ONpPEIETUTh CTajb (OeNblii YyryH, cepblil 4y-
T'YH, TIOJIOBUHYATBIA YYT'YH, JK€JI€30 TEXHUYECKON YHCTOTHI)?

4. OOBICHUTB, MOKHO JIU MCIIOJIB30BaTh O€JbIi YYyI'yH B KaueCTBE KOHCTPYKIIMOHHOI'O Ma-

TepHaa.

OOBACHUTH IPEUMYIIECTBA CEPOr0 YYT'yHa [0 CPABHEHUIO CO CTAJIBIO.

6. OOBIACHUTH, MOYKHO JIM UCIIOIH30BATh OBl YYT'YH B Ka4eCTBE KOHCTPYKIIMOHHOTO Ma-
Tepuana?

7. OOBsicHUTH, Kakas (popma rpaduTa B MEHBIIEH CTENEHH OCIabisieT METANINYECKYIO OC-
HOBY uyryHa? Kak noiay4uuts Takyto GopMy rpaputa B OTIUBKE?

8. Kak momyuuTh OTIUBKY €O CTPYKTYpoH KOBKOro uyryHa? KakoBBI pa3HOBHIHOCTH
CTPYKTYpBI TaKOI'O 4YyI'yHa U €r0 CBONCTBa?

9. Iouemy He MPOMCXOIUT YHPOUHEHHsS CTAJIM TPU TOpsSUeH IIacTUYecKoi aedopmarim
pu 1050°C?

10. Iloyemy nedopmanus ceuaua (Trut. = 327 °C) npu KOMHATHOW TeMIlepaType sSBIseTCs

o
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11.

12.
13.
14.
15.
16.
17.
18.

19.
20.

21.

22.

23.

24,

ropsiaeii nedopmarueii?

IIpu pexpucTaNIN3alMOHHOM OTXKUI'€ XOJOJHOKAaTaHOH JeHThl M3 cramu O8km oxina-
x)aeHue B uHTepBasie Temneparyp 680 — 370°C BexyT ¢ manoii ckopocThio. [louemy 310
HEo0XoauMO?

Ha3HauuTe pexuM peKpUCTAIIM3ALMOHHOIO OT)KUIa /ISl HUKOYIJIEPOAUCTON XOJIOIHO-
KaTaHOW JIMCTOBOM CTAJIN.

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

HazHauuTh pexum MOIHOTrOo OTXKUTIA Ul CTaIU Mapku 45.

HaznaunTh pexxuM HOpMaIM3alMU JJIs CTaIu Mapku 45.

BriOpath TepMudeckyro 00pabOTKy I UCHPABICHUS BUAMAHIITETTOBOW CTPYKTYPHI B
CTaJIbHON OTJIMBKE.

BriOpate TepMudeckyto 00paboTKy ISl UCTIPABICHUS! KPYITHO3EPHUCTOM CTPYKTYPHI TO-
psAYeKaTaHOU CTaJIH.

Bri6path 3akanounyio cpeny, oOecnedyuBarollyl0 HauOOJbIIYI0 MPOKAIMBAEMOCTh yT-
JIEPOJIUCTON CTAJIH.

Br16paTh 3akanounyto cpey AJis 3aKaJIKHU JIETMPOBAaHHOW YTJIEpOIMCTON CTaNH.
BriOpath pexuM OTHyCKa 3aKajJeHHOM cTayiu, 00ecreunBaroINi cOXpaHEeHUE BBICOKOM
TBEP/IOCTH.

BbiOpaTh pexuM OTIycKa 3aKaJeHHOM CTajau, 00ecHneuMBaloOIIMi BBICOKHE YIPYTue
CBOMCTBA

BeiOpath pexum OTIycKa 3aKaJeHHOM cTaiu, 00ecreuuBarolUid COYeTaHUE BBICOKOM
MIPOYHOCTH, TBEPJOCTH, MNIACTUYHOCTH U yJIapHON BA3KOCTH.

Crainp 45 Oblia IOJBEPrHyTa HarpeBy MO 3akaiky 1o temnepatypsl 740 u 840 °C. Ka-
KO pe’KuM HarpeBa BbIOpaH MPaBUIIbHO U MOYeMY?

Cranps Y10 Obla moJBepruyTa HarpeBy noj 3akajiky no temmnepatypsl 740 u 900 °C.
Kakoit pexxuM HarpeBa BbIOpaH MPaBUIBHO U TOYEMY?
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0) [lopsnok mpoBegeHUsI MPOMEKYTOUYHON ATTECTAIIUM, OKA3ATEe]IM U KPUTEPUHU OLleHNBA-
HUS:

ITpomMexyTouHas aTTecTalys 10 JTUCHUIUIMHE «MaTepraloBeICHUE)» BKIOYAET TEOPETUUECKHE
BOIPOCHI, TO3BOJISIONINE OLIEHUTh YPOBEHb YCBOCHUS 00YYaIOIIMMUCS 3HAHUHN, U TPAKTUYECKHE
3a[jaHusl, BBIABIISIONINE CTETIEHb CPOPMHUPOBAHHOCTH YMEHUHN U BIIQJICHUN M IPOBOAUTCS B (hop-
Me HK3aMeHa.

DK3aMeH 10 JaHHOW JUCUUILUIMHE IPOBOAUTCS B YCTHOH (pOopMe 1O IK3aMEHALIMOHHBIM OHIIeTaM,
KQKJIbII U3 KOTOPBIX BKIIFOUAET 2 TEOPETUYECKUX BOMPOCA U OJHO MPAKTUYECKOE 3aJaHHE.
IToxa3aTen U KPpUTEPUH OLICHNBAHUS IK3aMeHa:

— Ha OLEHKY «OTJMYHO0» — 00y4aIOUINiics IEMOHCTPUPYET BHICOKUI YPOBEHb CHOPMHUPOBAHHO-
CTH KOMIIETEHIINH, BCECTOPOHHEE, CHCTEMATHYECKOE U TITy00KOoe 3HaHHE y4eOHOro MaTepuaia,
CBOOOHO BBIMOJIHSET MPAKTUYECKHUE 3a/1aHUs, CBOOOIHO ONEPUPYET 3HAHUSIMH, YMEHUSIMH,
IPUMEHSIET UX B CUTYalUAX HOBBIIIEHHOHN CII0KHOCTH.

— Ha OLIEHKY «XOPOLI0» — 00yYaIoUIHiics IEMOHCTPUPYET CPEAHHI YpOBEeHb C(HOPMUPOBAHHO-
CTH KOMIIETEHLIMI: OCHOBHBIE 3HAHUS, YMEHUSI OCBOEHBI, HO JIOIYCKAIOTCSI HE3HAUUTEIbHbBIE
OIIMOKU, HETOYHOCTH, 3aTPYIHEHUS TIPU aHAIUTUYECKUX OMepalusix, epeHoce 3HaHUI U yme-
HUI Ha HOBbIE, HECTAHIAPTHBIE CUTYaIIUH.

— Ha OLIEHKY «y/I0BJETBOPUTEIbHO» — O0yUYaIOUTUICS 1eMOHCTPUPYET MOPOTOBBIN YPOBEHb
c(OpMUPOBAHHOCTH KOMIIETEHIIMI: B X0/1€ KOHTPOJIbHBIX MEPOIIPUATHI TOMYCKAIOTCS OMINOKH,
MPOSIBIISICTCS] OTCYTCTBUE OTNIEIbHBIX 3HAHHUM, YMEHHI, HABBIKOB, 00Y4aIOIIUNCS UCTIBITHIBACT
3HAUUTENbHbIE 3aTPYAHEHUS [IPU ONIEPUPOBAHUU 3HAHUSIMU U YMEHUSIMU IIPU UX NIEPEHOCE Ha
HOBBIE CUTYallUU.

— Ha OLICHKY «HEY10BJIETBOPUTEIbHO» — 00YJarOIIUiicst IEMOHCTPUPYET 3HaHUs He 6osee 20%
TEOPETUYECKOr0 MaTepuana, JOMyCKaeT CyleCTBEHHbIEC OIIMOKH, HE MOXKET ITOKa3aTh MHTEIICK-
TyaJIbHbI€ HaBbIKW PELLEHUs IPOCTHIX 3a/1a4.



8 YueOHO-MeTOAMUYECKOE M HH(POPMALIMOHHOE 00ecneyeHue TUCIUIINHBI (MO1YJIs1)

a) OcHoBHas1 JIMTEpaTypa

1.  JlaBeimoBa, M. C. MarepuanoBeneHue [DIEKTPOHHBIN pecypc]: yueOHoe mocobue /
HassimoBa U. C., Makcuna E. JI. - 2-e u3g. — M.: U1l PUOP, HUL] UH®PA-M, 2016. — 228 c.:
70x100 1/32. — Pexum mocryna: http://new.znanium.com/bookread2.php?book=536942. — 3ari. ¢
skpana. — ISBN 978-5-369-01222-2.

2.  MarepuanoBenenue [DneKTpoHHBIN pecypc]: yueOHnoe nocodue mist By3os / JI. B. Ta-
pacenko, C. A. ITaxomoBa, M. B. YHuukoBa, C. A. I'epacumos; nox pexn. JI. B. Tapacenko. — M.:
HULl HUudppa-M, 2012. - 475 c: 60x90 1/16. — Pexum  gocrymna:
http://new.znanium.com/bookread2.php?book=257400. — 3armn. ¢ skpana. — ISBN 978-5-16-
004868-0.

0) lonojiHUTeILHASA JIUTEPATypa

1.  UYepemaxun, A. A. MatepuanoBeneHue [DIeKTpoHHBIA pecypc]: yueObnuk / Uepena-
xuH A. A., CmonbkuH A. A. — M.: KYPC, HUL] UH®PA-M, 2018. — 288 c.: 60x90 1/16. — Pe-
*uM jpocrtyna: http://new.znanium.com/bookread2.php?book=944309. — 3ar. ¢ 3kpaHa.

2.  MarepuanoBeaeHue 1 TEXHOJIOTHUS MaTepHalIOB [ DIEKTPOHHBINA pecypc]: yueOHoe mo-
cobue / mox pen. A. . bareimeBa u A. A. CmonbkuHa. — M.: UTHOPA-M, 2018. — 288 c. — Pe-
xuM jgoctyna: http://new.znanium.com/bookread2.php?book=946206. — 3aru. ¢ ’xpaHa.

B) MeTtoauueckue ykazaHusi

1. Ememommn A.H., Konuesa H.B., [lerpouenko E.B. M3yuenue npuHunoB paboTsl U
YCTPOMCTBA METAIUIOrpaduiIecKoro MUKpocKkona. MeToaruuecKkue yKazaHusi K J1adopaTopHOM pa-
6ote. — Maruutoropck: 'OY BITIO «MI'TY», 2009. -9 c.

2. Kommesa H.B., Uykun B.B., Ebumona 10.10. M3yuenne MakpoCTpyKTYpBI JIUTOTO Me-
Taljga U JEHJIPUTHOW KpUCTAUIM3aluu. MeToauueckue ykasaHMs K JlabopaTopHoi paboTte. —
Marnurtoropck: U3n-so Marauroropck. roc. Texs. yu-ta um. I'.11. Hocosa, 2011. -7 c.

3. Kommesa H.B., Ememtomun A.H., [letpouenko E.B., Edbumona FO.1O. XKenezoyriepo-
JIUCTBhIE CIUIaBbl. MeTonuueckue yka3zaHus K JIabopaTopHbIM paboTtam. — Marnutoropck: ['OY
BIIO «MI'TVY», 2010. —42 c.

4. Ewmemomun A.H., Konmesa H.B., Ilerpouenko E.B., Kopuunos B.JI. MakpocTpykTy-
pa cTajli M METOJIbl ee OIeHKH. MeToauueckue yka3zaHus K JlabopaTopHOM paboTte. — Marauro-
ropck: U3n-Bo Marnutoropck. roc. Texs. yu-ta um. I'.11. Hocosa, 2014. — 17 c.

5.  Ememommn A.H., Ilerpouenko E.B. MukpocTpyKkTypa JIerHpOBaHHBIX CTaJed U Uyry-
HOB.MeTroanueckue ykazaHus K jabopatopHoii padote. — Maruutoropck: MI'TY, 2007. -9 c.

6. Ememommn A.H., Ilerpouenko E.B, CeiukoB A.b. MccrnenoBanue BIUSIHHS XOJI0THON
IUIACTUYECKO AeopMaliiy U MOCIEAYIONIEro HarpeBa Ha MUKPOCTPYKTYPY U TBEPAOCTh HU3KO-
YIJIepOaUCTON cTaimu. Meronuueckue yka3zaHus K JabopaTopHoii pabore. — Marnutoropek: 13 a-
BO Marauroropck. roc. Texs. yu-ta uM. I'.11. Hocosa, 2015. — 8 c.

7. MomnoukoBa O.C., Hebenner C.I1., [llunakuna M.B. [TocTpoeHne nquarpammsl COCTO-
SIHUSL CUCTEMBI CIuTaBoB Pb — Sh. Metoauueckue ykazaHnus K jabopaTOpHO# paboTe. Marauro-
ropck: M3n-Bo Marautoropck. roc. Texs. yu-ta um. ['.11. Hocosa, 2015. — 8c.

8. Kommesa H.B., Uyknr B.B., Edumona 10.10. N3yuerne MUKPOCTPYKTYpHI CTaIN H
YyryHa B HEpaBHOBECHOM COCTOSHMM. MeToauueckue yka3zaHus K JabopaTopHoi pabore. — Mar-
Huroropck: MI'TVY, 2009. — 15 c.
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http://new.znanium.com/bookread2.php?book=946206

9. Ememomun A.H., Ilerpouenko E.B., Hedearer C.II. M3ydyenne MHKPOCTPYKTYpHI
[[BETHBIX CIUIAaBOB. MeToanyecKue yka3aHus K JaboparopHoi pabore. — Marauroropck: M3a-Bo
Maruurtoropck. roc. Texs. yu-ta um. I'.11. HocoBa, 2013. — 13 c.

10. TIlerpouenko E.B., Hedenner C.I1., Monoukosa O.C., Ementomnn A.H. MukpocTpyk-
Typa MOPOIIKOBBIX M KOMIO3UIIMOHHBIX MaTepHuajoB. — MeTroauyeckue ykazaHus K jJaboparop-
HoW pabore. Maruutoropck: MI'TY, 2010. -9 c.

11. Tlerpouenko E.B., Ilunakuna M.B. Biausinue temneparypsl HarpeBa v MOCJIEIyIOIIEH
NEePEeKPUCTALTN3AIMH HA pa3Mep 3epHa aycTeHHTa. — MeToanyeckue yka3zaHus K J1abopaTopHOi
paborte. Marautoropck: MI'TY, 2003. — 12 c.

12. Tlerpouenko E.B., Hedbenser C.I1., MomoukoBa O.C. CTpykTypa U CBOHCTBa YyIJIepo-
JUCTON CTaju MOCJIe OTXKHUIa U HopMaiu3anuu. MeToaudyeckue ykazaHus K JJabopaTopHOi pabo-
te. — Maraurtoropck: MI'TY, 2010. — 12 c.

13. Tlerpouenko E.B., Monoukosa O.C., Hedenper C.I1., 3akanka yriaepoaucToi u Jjeru-
poBaHHOU cTanu. Meronudyeckue yka3zaHus K jgaboparopHoit padore. — Marauroropck: MI'TY,
2013.-9c.

14. Tlerpouenko E.B., MonoukoBa O.C. OTnyck yriiepoaucTod M JETMPOBAHHOW CTaJIU.
MeTtoauueckue ykazanus K 1aboparopHoit pabore. — Marauroropck: MI'TY, 2013. -9 c.

r) UuTepuer-pecypcbl

Haunmenosanue 110 No noroBopa CpoK neicTBUS JIUIIEH3UU
MS Windows 7 J-1227 ot 08.10.2018 11.10.2021
MS Office 2007 Ne 135 ot 17.09.2007 0eccpouHo
FARManager CB00OIHO palci[r[(l)JOCTpaHﬂeMoe BeccpouHo
7Zip CB00OJTHO pacpoCTpaHsIeMoe OeCCPOYHO

1. DnektponHas 6a3a mepuoauueckux usganuit EastViewlnformationServices, OOO «MBUCy:
https://dlib.eastview.com/

2. HarmonanwsHas nHGOpMAIIMOHHO-aHATTUTHYECKAst cucTeMa — Poccuiickuil MHIEKC HAyYHOTO
nutuposanus (PUHI). - URL:http://elibrary.ru/project risc.asp.

3. TTouckoBas cucrema Axanemusi Google (GoogleScholar). - URL:http://scholar.google.ru.

4. Undopmarmonnas cuctema — Equnoe okHO ToCTyma K HHGOPMAIIMOHHBIM pecypcam. -
URL:http://window.edu.ru.

5. @enepanbHOE TOCYAAPCTBEHHOE Or0KETHOE yupekieHue «DenepaabHblil HHCTUTYT TPOMBIIII-

JICHHOW cOOCTBeHHOCTHY. — Peskum moctyna: http://wwwl.fips.ru.

DneKkTpoHHO-O0MbIMoTeuHbie cuctembl MI'TY
o DnexrpoHHbd kKatagor YK Nel (¢ BHemIHEH ceTH)

DnextpoHHbd kKatasor YK Nel (¢ BHYTpEeHHEH ceTH)
DieKTpOHHO-0MOaMoTeuHas cucreMa «JlaHpy

DeKTPOHHO-0MbOIMoTeyHas cucreMa polpred.com

DIIEKTPOHHO-OMOIMOTEYHAS CHCTEMA Zhanium.com

DIIeKTPOHHO-0MOMMoTeyHas cucreMa ibooks.ru

DekTpOHHO-0nOIMoTeyHas cucreMa «IOpaiTy

O O O O O O ©O

DnexkTpoHHas 6a3za nepuoandeckux m3ganuii EastViewlInformationServices, OO0
«MBHUC»

DnexkTpoHH0-0nbanoreudas cucrema «BOOK.ruy

o DaekTpoHHO-OMOIKMoTeyHas cucreMa «KoHCYIBTaHT CTYIEHTA)

e}
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9 MaTepuajibHO-TEXHUYECKOe o0ecnevyeHne TUCUUIIMHBI (MOIYJIs1)

MaTepI/IaJ'IBHO-TeXHI/I‘{eCKOG obecneyenue JUCHUITIIMHBI BKJIFOYACT:

Tun u Ha3BaHuUE ayau-
TOpUU

OcHarieHue ayiuTopuu

VYueOHast aytuTOpus Uis
IPOBECHUS JICKIIMOHHBIX
3aHATHI

MynbTUMEAMITHBIE CPEICTBA XPAaHEHMs], IIEpeladyd U IIPEICTaB-
JIeHUs UHPOpMaLUU

VYuebHas ayuTopus 1is
poBeICHUS Ta00PaTOPHBIX
3aHATUN

OOopynoBanue yis MPUTOTOBJICHUS HUTU(POB (OTPE3HBIC, IILIH-
(hoBaNIbHBIE W MOJHUPOBAIBLHBIC KPYrH; 000pYyAOBaHUE NI TPaB-
JIeHUs nUTHGOB).

YueOHast ayuTOpHs UIs
IpOBEJCHNUS J1Ta0OPATOPHBIX
3aHATHI

1. MamuHbl yHHUBEpCAJIbHbIE HCIBITATENIbHBIE HA PacTSKEHUE,
C)KaTue, CKpy4uBaHHE.

2. MepuTenbHbI HHCTPYMEHT.

3. [IpuGops! 11 U3MepeHus TBEPAOCTHU 10 MeTosaM bpunems u
Poxsemnna.

4. MukpoTBepaoMep.

YueOHast ayTuTOpHs ISt
IPOBECHNUS J1TA0OPATOPHBIX
3aHATHI

1. I[leun Tepmuueckue
2. YcTaHOBKa MJIa3MEHHOM 3aKaiKu
3. Ilpubops! [uIst ©U3MEPEHHs TBEPJOCTH 10 MeToxy PokBeia

YuebHas ayuTopus 1is
pOBEICHUS JTaOOPaTOPHBIX
3aHATUN

1. Meramiorpaduueckue mukpockornsl Heopor, METAM 32M
2. KommbroTepHble cucTeMbl anainmn3a m3oopaxennit SIAMS-600
u ThixometPro.

3. Mukpockonst MUM-6, MUM-7.

4. KoJuleKyu MUKpPO- U MakpOILTH(OB YIIepoAnuCTHIX U JIETH-
POBaHHBIX CTAJIEH U CIUIABOB.

5. AnbOOMBI MUKPOCTPYKTYD.

Aynuropus Juisi TpPyHIIOBBIX
Y UHIUBUYAJIbHBIX KOH-
CyJIBTALIMM, TEKYILEro KOH-
TPOJI U IPOMEKYTOUHOH aT-
TECTalUH

Crniennanu3upoBaHHas MeOEb.

[TepconansHbie kommbroTephl ¢ makerom MSOffice, BeixomoM B
HNHTepHer u ¢ JMOCTYymOM B DJJIEKTPOHHYIO HH(MOPMAIMOHHO-
00pa3oBaTeNbHYIO CpPely YHUBEPCUTETA

AyauTopuu JyIisi caMOCTOSI-
TEIBHON paOOThI: KOMIIBIO-
TEpHbIE KJIACChI; YNTATbHbBIE
3aJIb1 OMOJINOTEKH

[epconanbhbie KoMmmbiOTepsl ¢ makerom MSOffice, BeixoqoM B
WNuTepHET W C JOCTYNIOM B 3JCKTPOHHYIO HH(POPMAIMOHHO-
00pa3oBaTeNbHYIO CPEy YHUBEPCUTETA

ITomenienue st XpaHEeHUsT U
npopHIAKTHIECKOr0  00CITy-
KUBaHUS y4eOHOTO 000PYI0-
BaHUS

CrneunanusupoBanHas Medenb. CTaHOUHBIN Mapk 000pya0BaHUs
U WHCTPYMEHTHI JUIs MPO(PUIAKTHUECKOTr0 OOCIYKUBAaHUS U pe-
MOHTa y4eOHoro oOopynoBanus. [lomemenue s XpaHEHUS
y4eOHOro 000pyI0BaHHMS
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