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JUCLIMITJIMHBI




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

JMucnummna b1.B.05 MaTtepuasioBeleHue BXOIUT B BApHATHBHYIO YacTh Oj0ka 1 00-
pa30BaTEIbHOI IPOTrpaMMBl.

Jis n3ydeHus: AMCUUIUIMHBI HEOOXOAUMBI 3HaHUs (YMEHUs, BIaJeHus), chopMupoBaH-
HBIE B PE3YJIbTATE U3yUECHUS:

- quciuIuiH 6a3oBoii yactu Oioka 1: b1.6.10 ®usuka; b1.5.12 Metponorus cranaap-
TU3ALMS U CePTUPUKALINS;

- IMCUUIUIMH BapuaTuBHOU yacTu 6s0ka 1:51.B.02 ®usnueckas xumus;b1.B.14 Xumusi.

- IpaKkTUK BapuaTuBHON yactu Omoka 2: b2.B.01(Y) YueOnasa — o3HaKoMHUTETbHAS MTPaK-
THKA.

3HaHus (yMeHUs, BJIAJICHUs), OJyYCHHbIE NPU W3YYEHUH AAHHOW JUCLUIUIMHBI OyAyT
HEOOXOIUMBI JUI1 OCBOCHHUS MTOCIEAYIOIUX TUCIUILINH!

- aucuuIuinH 6a3oBoit yactu Onoka 1: B1.5.19 Metoas! uccinenqoBaHuil MaTepualioB U
IIPOILIECCOB;

- JMCUUIUIMH BapuaTtuBHOW yactu Osoka 1: B1.B.O6 Ilponsmxenue HaydHOM MPOIYK-
uu;b61.B.09 Texuomornu npousBozcTBa coproBoro mnpokata; b1.B.10TexHomornu npoun3Bo-
cTBa JnctoBoro mnpokata;bl.B.12Tepmuueckas oOpaGoTka B MPOKAaTHOM IPOU3BOCTBE;
b1.B.13TexHomoruu rirybokoii nepepadboTKA METaJIOB,

- TUCLMIUIMH 1o BBIOOpY BapuaTuBHOM yactu 6sioka 1:51.B./IB.04.01 Ynpasnenue kaye-
CTBOM M KOHTpOJIb B MpokaTtHOoM mpou3BoxacTse;b1.B./1B.04.01YnpaBnenne kauecTBOMH KOH-
TPOJIb B IIPOKaTHOM IIPOU3BOJICTBE; b1.B./1B.04.02 VYmpasnenue Kaue-
ctBoM;b1.B./IB.05.01Koppo3us u 3amura meramwios; b1.B.J[B.05.02 ®usndeckne cBOWCTBa Me-
TaJlIOB,;

- MPaKTUK BapuaTuBHOM yactu O10ka 2:52.B.02(Y) YueOHas - mpakTuka 10 MOITy4eHHIO
HNEPBUYHBIX NMPO(HECCHOHATBHBIX YMEHHM M HaBBIKOB, B TOM YHCJIE IEPBUYHBIX YMEHUN U HaBBI-
KOB Hay4HO-HuccienoBarenbekoit aesitenbHoctr; b2.B.03(I1) [Ipon3BoacTBeHHAss — MpaKTHKA 1O
MOJYYEHUI0 TPO(EeCcCHOHANBHBIX YMEHHH U ONbITa NpPo(ecCHOHANBHON JeATeNbHOCTH;
b2.B.04(IT) [TpousBoacTBeHHas —texHonorudeckas npaxktuka;b2.B.05(I1) [IpousBoacrBennas —
NPaKTUKANO TOJIYYEHUIO MPO(EeCCHOHAIBHBIX YMEHUH U ombITa 1o mpodeccun padodero
b2.B.06(IT) [IponsBoacTBeHHas — MpeIIUIUIOMHAs MPAKTHKA,

- TOCY/IapCTBEHHO UTOTOBOM arTecTanuu 0a30Boi yactu 61oka 3:53.5.01 [ToaroroBka k
claye M crada rocynapcrBeHHoro sk3amena; b3.5.02 IToaroroska k 3ammuTe W 3a0iUTa BBITYCK-
HOW KBaJTH(PUKAIMOHHOM pabOTHI.

3 Komnerenunu oOy4yamomerocsi, (opmupyembie B pe3yabTare OCBOCHHS
AUCHHILIMHBI, H IVIAHMPYEMbIe pe3y/ibTaThbl 00y4eHHu s



B pe3ynbrare ocBOeHUS AUCIUIUTHHBI «MaTepuaaoBeIeHHE» 00yJaromMUics JOKEH 00-
JaaaTh CIEIYIOIIUMU KOMIIETCHIIUSIMU:

CTpyKTypHBIii
AJIEMEHT
KOMIIETEHIINH

[TnarupyemMble pe3ynbTaThl 00yUCHHS

INK-12 — cnoco0HOCTHI0 OCYIIECTBJSITH BHIOOP MaTEPHAJIOB /I H3/1eJINI PA3JIMYHOTO
HA3HAYEHHUSI C YUETOM IKCILIYAaTAMOHHBIX TPEOOBAHMI M OXPAaHbI OKPY KAaKOIIel Cpebl

3HaTh

— OCHOBHBIE OIIPEENICHHS U IOHATHS MaTEPUATOBEICHUS;
— OCHOBHBIE METO/IbI UCCIIEIOBAaHUI, HCII0JIb3YEMBIX B MaTepUaioBe/e-
HUY,

— CYLIHOCTbh U 3aKOHOMEPHOCTH IIPOLECCOB MPH KpUCTALIU3ALMH, 1edop-
Malliy, Harpese Ae(opMUPOBAHHBIX METAILIOB,;

— CYILIHOCTb M 3aKOHOMEPHOCTH (ha30BBIX M CTPYKTYPHBIX IPEBPALICHUN B
CIUIaBax MPH TEPMHUECKOM, TEPMOMEXAHUYECKOM U XHUMHKO-TEPMUIECKOM
BO3JICHCTBUSIX;

— BIUSHHME CTPYKTYPHBIX XapaKTepPUCTUK Ha CBOMCTBAa MaTepualoB M UX
W3MEHEHHUS T0J BIMSIHUEM YCIIOBUM MPOU3BOJCTBA, OOPaOOTKU U IKCILTya-
TalWH,;

— OCHOBHbBIE THIIbl KOHCTPYKIMOHHBIX U MHCTPYMEHTAIbHBIX MaTepHalOB
JUIS M3IENIMN pa3IMYHOIO HA3HAYEHUs ¢ YYETOM SKCIUIyaTallMOHHBIX Tpedo-
BaHUIl ¥ OXPaHbl OKPY’KAIOLIEH Cpebl

YmeTh

— AHAJIM3UPOBATH JIAHHBIE O CTPYKTYPE M CBOMCTBAX, TEXHOJIOTHMYECKUX
mporieccax MpPOU3BOACTBA, 00paOOTKH W MOAU(PHUKAIUA MaTEPHAIOB U TI0-
KPBITHI TPUMEHHUTENIBHO K PEMIEHUIO TTOCTABIICHHBIX 3a/1a4;

— BBIOWpATh Marepuai Il U3TOTOBJICHUS JCTaJed W W3JEIUil MPUMEHHU-
TEJIbHO K PEILIEHUIO MOCTABIEHHBIX 3a/1a4

— npuoOpeTaTh 3HaHUS B 00JIACTH MaTEePHAIOBEICHNUS,

— TMPUMEHSATh MaTepHalloBeAUecKue 3HaHUS B MpodeccHoHanbHON mes-
TEJILHOCTH; UCITOJIb30BaTh UX HA MEKJIUCIUIJIMHAPHOM YPOBHE

BageTs

— 1npo¢ecCHOHATBHBIM S3bIKOM B 00JIACTH MaTepHallOBEICHH S,

— IPaKTUYECKMMH HAaBBIKAMH HCIIOIb30BAHUS OCHOBHBIX METOJOB HCCIIE-
JIOBaHUSI B 00JIAaCTH MaTepHaJIOBE/ICHNUS;

— BO3MOXHOCTBIO MEXIMCHMIUIMHAPHOTO IPUMEHEHHsI MaTepHalloBeIe-
HUS;

— HaBBIKAMU OLIEHKM TEXHOJIOTMYECKUX U CIYyKEOHBIX KauecTB MaTepua-
JIOB IIyTEM KOMIUIEKCHOI'O aHalIu3a UX CTPYKTYpPBI U CBOMCTB, & TaKXKe pe-
3yNbTaTOB (U3UKO-XMMHUECKUX, KOPPO3SHOHHBIX M IPYTHX UCHBITAHUIN

MIIK-3 — Knacen

DUIITPOBATBLMAPKH M IPYIIILI MAPOKCTAJIEH, IPOKATHIBAEMbIX HA CTaHe

3HaTh

— KJIacCU(PMKALMOHHBIE TPU3HAKU TPYIII CTaTeH;
— MapKHPOBKY Pa3JIMYHBIX MapOK CTaH;

— Tpefensl coAepkKaHUs yriiepo/ia U OCHOBHBIX JIETUPYIOLIUX 3JIEMEHTOB B
OCHOBHBIX TpyIINax CTaly;

— MEXaHHYECKHE CBOMCTBA OCHOBHEIC T'py1I CTajiru

VYmMmern

— OIpenessTh IPYMILY CTalH, MPOKAThIBAEMOW Ha CTaHe, MO Pa3HbIM KJiac-
CHU(UKAIIMOHHBIM NIPU3HAKaM;




CrpyKTypHBII

3JIEMEHT [Tnanupyembie pe3ysIbTaThl 00yUCHUS
KOMIICTCHITUHN
—  ONpEAENATh COJIEPKAHUE YIIIEPO/Ia U JISTUPYIOIIHNX 3JIEMEHTOB 110 MapKe
CTaju, MPOKATHIBAEMOM Ha CTaHE;
— OLEHMBAaThb OCHOBHBIE MEXAHUYECKHE CBOMCTBA CTajM, MPOKATHIBAEMOM
Ha CTaHe,
Bnanets

— HNPAKTHYCCKHMMU HaBBIKAMH OIPCACICHHUA I'PYyNIIbl CTAaJIM II0 Pa3HbIM
KJ'IaCCI/I(i)I/IKaHI/IOHHI)IM IIPpU3HAKaM,;

— HNPaKTHYCCKHMMH HaBBIKAMH OIIPCACIICHUA COACPKAHHUE Yriepoda U Jic-
THPYIOIIUX 3JIEMEHTOB 110 MApKE CTaJIN;

— TIPAKTUYECKUMHU HABBIKAMH OLICHMBAHMS OCHOBHBIX MEXaHHYECKUX
CBOMCTB CTaJIM JAHHOW MapKH.

4 CTpyKTYypa U collepKaHHue IUCUUILINHBI (MOLYJIs1)

OO1ast TPYA0EMKOCTh AUCIUIUTMHBI cocTaBiisieT 8 (4+4) enunun, 288 (144+144) yaca:
— —KoHrakTHas pabora — 104,3(52,8+51,5) akax. gaca:

—  — aymuropras —99 (51+48) akaj. yacos;

—  — BHeayaurtopHas — 5,3 (1,8+3,5) akan. yacos

camocTrosTensHas padora — 148,0 (91,2+56,8) uacos;

— TOJrOTOBKa K dk3ameny — 35,7 (0+35,7) uaca.
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Paznen 1 4
1. Bseaenwme. CtpoeHue u cBoiictBa me-| 4 |4 1/01 10,2 ITpopaboTka TEOPETHUECKOTO Texywuii KOHmMpOJb I1K-12 — 3yB
TaJIJIOB. METO/TbI UCCIICTOBAHMSI (JIeKIIMOHHOT0) MaTepuaa; moj- |YcTHbIi dkcnpecc-onpoc 3a- |[IT1K-3 —3yB
Marepuanosenenue. Ponp matepuana B TOTOBKA K TaOOpaTOPHBIM 3aHs- |IUTA JTA0OPATOPHBIX paboOT
sKcITyaTaruu  usfgenuid.  Knaccudukanus THUSIM.
MmatepuanoB. OCHOBHBIE CBOWCTBAa MaTepHa-
70B. CBsI3b MEXAY CTPYKTYpPOH M CBOicTBa-
MH  MarepuaioB. MeTOIbl HCCIIETOBAHMS
CTPYKTYPBHI.
2. AToMHO-KpUCTa)ITH4YecKoe cTpoeHue| 4 |4 2/01 13 [TpopaboTka JeKIMOHHOTO MaTe- | TeKyuuti KOHMpob [MK-12- 3yB
METAaJIJIOB pHana; moJIroToBKa k Jaboparop- |3amuTa 1abopaTOpHBIX pa-
OcHOBHBIE THIIBI CBs3CH. BUIBI KprcTai- HBIM 3aHSTHSIM; TOJATOTOBKA K 601. KonTponsHas pabora
noB. Kpucrannuueckas pemerka. [Tonumop- KOHTPOJIbHOI paboTe
¢u3m. Anuzorponus. JledekTsl KkpucTamim-
4yecKoro crpoenusi. Mexanusmsl auddysuu
3. Kpucrammsamnus pacriaBoB 4 |6 221 14 [IpopaboTka JIeKITMOHHOTO Mate- | Texywuti KOHmpob [IK-12— 3yB
TepMoaMHAMUYECKHE YCIOBHS KPUCTAJLIN- puaa; moAroToBka k nadoparop- |KonrponpHas pabora
3anuu. MexaHu3M KpUCTAJUTH3aIlii METal- HBIM 3aHSITHSIM; ITOJTOTOBKA K 3amuTa 1abopaTopHbIX padoT
70B. CaMOITpOM3BOJIbHAS M HECAMOIIPOH3- KOHTPOJILHOM paboTe
BOJIbHAS KpUCTAIUTH3anust. Moanduimposa-
nue. JlenaputHas kpucramumsanus. Ctpoe-
HUE CIIMTKA
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4. Nedopmarus u HarpeB 1epOPMHPOBAH- 2/21 13 [IpopaboTka nekuoHHoro mMare- | 7exywuti KOHmpoas [1K-12- 3yB
HBIX MaTepUaoB puana; moAroToBka k jadopatop- |KontposbHas pabota
VYupyras u niaactuyeckas aepopmanusi. HBIM 3aHATHSIM; IIOATOTOBKA K 3amuTa J1abopaTOpHbIX padoT
Mexanusm nedopmanuu. MsmeHenue cTpyk- KOHTPOJIbHOH padoTe
TYPBI U CBOICTB MOJUKPHCTAIITHYECKOTO
MeTajuia npu aedopmanuu. M3menenue
CTPYKTYpHI U CBOWCTB NP Harpese nedop-
MHPOBaHHOI'O METaJlJIa.
5. MexaHu4eckue CBOWCTBA MaTepUaIoB 2/01 13 [TpopaboTka JeKIMOHHOTO MaTe- | Texyuuti KOHMpob [MK-12- 3yB
OcHOBHBIE OHATHS U orpeesieHus. Bu- pHana; moAroToBka K jadbopatop- |3amuTa sadopatopusix padort |I1I1K-3 —3yB
I6I, METOBI M 000pyIOBaHUE JIJISl HCITBITA- HBIM 3aHSTHSIM; TOJATOTOBKA K KonrtponsHas pabora
HUSI MEXaHUYECKHX CBOMCTB. KOHTPOJIBbHOH paboTe
6. dazoBbIe U CTPYKTYpHBIE MPEBPAILICHUS 2/01 14 IIpopaboTka ieKInOHHOTO MaTe- | Tekyuuii KOHmMpOoL [1K-12—3yB
B JIBYXKOMIIOHEHTHBIX METAJUIMYECKUX CH- puana; moAroToBKa K nadoparop- |Kontponsnas padora
creMax HBIM 3aHATHUSM; OJTOTOBKA K 3amura 1ab0paTopHbIX paboT
OCHOBHBIE TOHATHS TEOPHUH CIUIaBOB. [[na- KOHTPOJIbHOU paboTe
rpamMMmBbl IBOMHBIX cucteM. @opmMupoBaHue
CTPYKTYPBI IBOMHBIX CINIaBOB. OCHOBHBIE
TIOHATHUS O TPOWHBIX CUCTEMaX.
7. XKene3oyriaepoaucThie CIIaBbl 6/21 14 [IpopaboTka ieknnoHHOTO MaTe- | Texyuuii KOHmMpOL [1K-12—3yB
DopMHUpOBaHUE CTPYKTYPHI CTAJIEH U Uy- puaja; moAroToBka K saboparop- |KontposnbHas paboTa I1I1K-3 — 3yB
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T'YHOB B PABHOBECHOM COCTOSTHHH. HBIM 3aHSITHSM; IOJITOTOBKA K 3amuTa 1ab0paToOpHBIX
KOHTPOJILHOH paboTe
Hroro nmo pasnery 4 134 |17/61 91,2 IIpopaboTka ekunoHHOro Mate- |IIpomesrcymounuviii KoH- [1K-12—3yB
puana. 3ydenue 1OMOIHUTENb- |(mpoab (3a4yer) [1I1K-3 — 3yB
HOTO MaTepHaa.
Paznes 2 5
8. Kimaccudukanus, mapkupoBka u npume- | 5 |4 41211 10 [IpopaboTka neKImoHHOro Mate- | Texywuti KOHmpoib [1K-12—3yB
HEHHE KeJIEe30yTIEPOAUCTHIX CIIJIaBOB puaina; moAroToBka k jadoparop- |KonrponbsHas padora [1I1K-3 - 3yB
CBsI3b MEXy CTPYKTYpPOH U CBOHCTBAMHU HBIM 3aHATHSIM; OJTOTOBKA K 3amura 1ab0paTopHbIX paboT
cepbIx uyryHoB. Knaccudukanms, Mmapku- KOHTPOJIbHOU paboTe
POBKa U IPUMEHEHHUE CEePBIX UYTy-
HOB.BimsHMe yriiepona u npuMecein Ha
cBoiicTBa craneil. Kiaccuduxanms, Mmapku-
POBKa U IPUMEHEHHUE YTIEPOIUCTHIX CTAJICH.
9. ®opMupoBaHNe HEPABHOBECHBIX CTPYK- | 5 |4 4/21 10 IIpopaboTka ieKInOHHOTO MaTe- | Tekyuuii KOHmMpOoL [1K-12—3yB
Typ puana; moaAroToBka k madopatop- |KorrponpHas padota
@da30Bble MPEeBpAILEHHS B KeIE30yTIepo- HBIM 3aHSATHSM; ITOJATOTOBKA K 3amura 1ab0paTopHbIX padboT
JMCTHIX CIUIaBaX MPH HATPEBE U OXJIaKIC- KOHTPOJILHON padoTe
HUH.
10. OCHOBBI TEPMHYECKOH 00paOOTKH S5 |4 4121 10 [IpopaboTka JeKIMOHHOTO MaTe- | TeKyuuti KOHMpob [TIK-12 —3yB
[ToHsATHs 00 OCHOBHBIX BHJIaX TEPMUYE- puaja; moAroToBka K saboparop- |KontponbHas pabota I1I1K-3 — 3yB
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ckoii 00padoTku. Kimaccudukanms, nens u HBIM 3aHATHSIM; IIOATOTOBKA K 3amuTa J1abopaTOpHBIX padoT
IIPUMEHEHHUE BU0B TEPMHUECKONH 00paboT- KOHTPOJIbHOH paboTe
K1
11. Knaccudukanus, MapKUpOBKa, CBOW- 5 |4 4121 10 [IpopaboTka JeKIMOHHOTO MaTe- | TeKyuuti KOHMpob [IK-12- 3yB
CTBa U IPUMEHEHUE JIETHPOBAHHBIX CTaJIeH puana; moAroToBka k jadopatop- |KontposbHas pabota II1K-3 — 3yB
Koncrpykunonnsie cranu. MHCTpyMeH- HBIM ¥ IPAKTHYECKUM 3aHATHUAM; |3aluTa J1a00paTopHbIX paboT
TaJbHbIE CTaJIU U cIulaBbl. CTalM U CIIJIaBbI C IOJrOTOBKA K KOHTPOJILHOM pa-
0COOBIMU (PUZUYECKUMU U XUMUYECKUMU 6ote
CBOMCTBaMH
12. MapkupoBKa, CBOWCTBa ¥ IpUMeHeHne | 5 |4 421 8,8 [IpopaboTka nekIuoHHOro Marte- | 7exywuti KOHmpois [IK-12- 3yB
CIJIABOB LIBETHBIX METAJIJIOB pHaa; MoAroToBkKa K jadopaTop- |3amuTa 1a00paTopHbIX paboT
AJNFOMHHUH ¥ €r0 CIUIaBbl. MeIHbIe cIuTa- HBIM 3aHSTHSM; TOJATOTOBKA K
Bbl. CIIJIaBbI TUTAHA. KOHTPOJIBbHOH paboTe
13. HemeTaymmuieckue MaTepralibl 5 |4 4/0U1 8 [IpopaboTka eKImoHHOT0 Mate- | Texywuti KOHmpoib [MK-12- 3yB
pHana; MoAroToBKa K JadbopaTop- |3aluTa 1a00paTopHbIX paboT
HBIM 3aHSTHSIM
HTroro no pasneny S5 (24 |24/10M 56,8 [IpopaboTka nekunoHHoro Mate- |Ilpomesrcymounviiit KoH- [1K-12—-3yB
puana. V3ydeHnue TOMONHUTENb- |mpob (IK3aMeH)
HOr'0 MaTepHaa.
HToro nmo gtucuunjanue 4,558 |41/16A 148,0 [IpopaboTtka nexkiuonHoro mare- |Ilpomescymounsiii Kou- [TK-12—3yB
puana. Vi3ydyenue 10onoiHUTENb- |mpoas (3auer, JK3aMeH)
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Pasnen/ rema
JIACIUATLIUHBI

Cemectp

AynuropHas
KOHTaKTHas paboTa
(B akaj. Jyacax)

JCKIUH
nmabopar.
3aHSTHS
MPAKTHY.
3aHSTHS

CamMocTosiTenpHas pa-
Oorta (B akaJ. Jyacax)

Bun camocrosTeapHoNn
paboThI

®dopma TeKyIIero KOHTPOJIs
yCIIEBAEMOCTHU U
IPOMEKYTOYHOM aTTeCTallH

Ko u ctpykTypHBIit

JJICMCHT
KOMIICTCHIIU

HOTO MaTepHaa.

N — B TOM 49mcIIe,9ackl, OTBEJCHHBIC Ha Pa00OTy B MHTEPAKTUBHON (opMe.
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5 O6pa3oBaTesibHbIe 1 TH(POPMAITMOHHBIE TEXHOJIOTUHU

[Tpu mpoBeneHuu y4eOHBIX 3aHATUHN MpenojaBaHue AUCHUIUIMHBI «MaTepruaaoBeIeHUE
peanusyeTcs B opMe KypCOB, COCTABICHHBIX C MCIIOJIb30BAaHUEM PE3yIhTATOB HAYYHBIX HCCIIC-
JIOBAaHWM, TPOBOJIMMBIX Ha Kadeape, a TaKKe B IEHTPE KOJUIEKTHBHOTO mojib3oBanus MI'TY, B
TOM YHCIIE C YYETOM PErHOHATBHBIX 0COOEHHOCTEH MpodecCHOHANBHON NesTeIbHOCTH BBITYCK-
HUKOB M noTpedHocrel padoromareneii (MMK, MMK-METU3, benmar u ap.).

B npouecce npenogaBanusi AUCHUIUIMHBL «MaTepralioBeIeHUE» MPUMEHSIOTCS TPaJaUIIH-
OHHAsl, HHTEPaKTUBHAs U MH(POPMAIIMIOHHO-KOMMYHHUKAIMOHHAsI 00pa3oBaTebHbIE TEXHOJIOTUU.
[Tpu wCoONB30BaHUH TPAJAUIIMOHHBIX 00PAa30BATEIBHBIX TEXHOJIOTUN YU4eOHBIC 3aHSTHS BBIIOJ-
Hst0TCA B (hopMe MH(POPMAIIMOHHBIX JIEKUUN U JTaOOpaTOpHBIX paboT. DTa TEXHOJIOTHs COYeTa-
€TCs C MCIOJIb30BaHNEM WH(OPMAIMOHHO-KOMMYHHUKAIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHH,
KOrJia JeKIUU IPOBOAATCA B popMe JICKIHI-BU3yalu3alnil, IpyU peain3alii KOTOPhIX H3JI0XKe-
HUE COJICP)KaHUS COIPOBOXKIACTCS IMPE3CHTAIMCH C JIEMOHCTpAIe y4eOHBIX MaTepUalioB,
MPEJICTABICHHBIX B Pa3JIMYHBIX 3HAKOBBIX CUCTEMax, B TOM YHCJIE WJUTFOCTPATUBHBIX, rpaduue-
CKHX, ayJIN0- U BUACOMATEPUAJIOB.

JIeKIMOHHBIN MaTepHall 3aKperIsieTcsl B X0/1e J1abopaTOPHBIX padOT, HA KOTOPBIX BBIMOJI-
HSIOTCS TPYIIIOBBIC WM WHIUBUIyAJIbHBIC 3a7]aHus 110 NpoiaeHHou Teme. [Ipu nmpoBeaenun 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 00pa30oBaTeNIbHOTO pe3yibTara. 3aHsATUS OPTaHU3YIOTCS B
BHJIC JTAOOPATOPHOTO AKCIIEPUMEHTA C MOCIEIYIONUM TPYIIOBBIM aHAIM30M TOJIYYSHHBIX pe-
3ynbTaToB. Mcnomnp3yercs Takke pa300p KOHKPETHBIX CUTYAlUui ¢ 1eNblo ((OPMUPOBAHUS U Pa3-
BUTHS IPO(HECCUOHATILHBIX HABBIKOB 00YJAFOIIINXCSI.

Peanu3zanusi KOMIIETEHTHOCTHOTO MOJAXOJa MPEAyCMaTPUBAET HUCIIOJIB30BAHUE B Y4eOHOM
MPOIIECCe aKTUBHBIX M MHTEPAKTUBHBIX ()OPM MPOBEJICHUS 3aHITHIA B COYCTAHUU C BHEAYIUTOP-
HOM paboToii ¢ 11eNbI0 POPMHUPOBAHUS U PA3BUTHA MPO(EeCcCHOHATBHBIX HABBIKOB 00YYArOIIMXCS.

CamocrosiTenbHast paboTa CTYJICHTOB HAlpaBJIEHa HA CAMOCTOSTEIILHOE U3YUeHHE YIEOHOM
Y HayYHOW JINTEPATypHhI, a TAKXKE CAMOCTOSITENLHYIO TPOPabOTKY TeM B MPOLIECCEe MOATOTOBKH K
TEKYIEMY U TIPOMEXYTOUYHOMY KOHTPOJISIM.



6 YueOHO-MeTOoaHUYeCKOe o0ecnedeHrne caMoCTOATeIbHOI padoThl 00y4aIMuXCst

IIo mucummumHe «MatepuanoBeneHue» MpelyCMOTPEHA ayAUTOpPHAs U BHEAyAUTOpHAas
caMOCTOsTeNIbHas paboTa 00y4JaroLIUXCs.

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

Hepeqeﬂb BOIIPOCOB IJIAl MOATOTOBKHU K KOHTPOJBHBIM ayJAUTOPHBLIM 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.

Kakue cBolicTBa Ha3bBaroT pusnueckumu? [IpuBeaure npuMepsl CBOMCTB.

Kakue cBoiicTBa Ha3blBalOT MexaHM4ecKMMHM? Ha30BHTE OCHOBHBIE MEXAHHYECKHE

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

MHUYECKASI CTOHKOCTB?

7.
8.
9.

Kakue cBolicTBa Ha3bIBalOT TeXHOJOTUUECKUMU? [lepeuncnure u3BeCTHbIE BaMm.
Uto xapakTepu3yroT JuTeiiHble 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 IPYMNIIBI MATEPUANIOB U JJaiTe UM KPaTKYyO XapaKTePUCTUKY

Ha xakue kiiaccel ¥ 0 KakuM IpU3HAKaM JEIST METauIbl?

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 1O0CTOMHCTBA HEMETAIUIMUECKUX MaTepuanoB? I'1e uX npuMeHstoT?

Kakue marepuainsl Ha3bIBarOT I1acTMaccaMu? Kak oHM nmoapasnenstorcs?

Uro Takoe KoMII03uTHBIE MaTepuaibl? KakoBsl uX mpeumyiiectsa?

Ji1s yero HeoO6X0IMMO UCCIIeI0BaTh CTPYKTYPY MaTepHaaoB?

Kak nogpasnensercst cTpykTypa B 3aBUCUMOCTHU OT pa3Mepa €€ 3JIeMEHTOB?

Yro Ha3pIBatOT TOHKOH cTpykTypoi? Kak oHa usyuaercs?

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

POCKOIMMYCCKOMY METOAY UCCIICAOBAHUA MCTAJUIOB.

23.

Yro Ha3pBatlOT MakpocTpykTypoil? Kak ona m3ywaercsa? OxapakTepu3ylTe Makpo-

CKOITMYCCKHUEC METOJABI aHaJIn3a MCTAJIJIOB.

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(HBIX Ten?

Kakue marepuainbl Ha3bIBalOT KPUCTAIIINYECKUMU?

Kakune maTepuansl Ha3pIBatOT aMmopOHBIMU?

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

5. Kakue Tumsl cBs3U CyIIECTBYIOT?

6. HazoBuTe ocHOBHBIE CBOICTBa MeTalioB. YeM 0OBACHAIOTCS OCOOBbIE CBOICTBa Me-
TaJJIOB?

7.  UTO Ha3BIBAIOT KPUCTAJUITMYECKOU PEIICTKOMN?

8. Urto Ha3BIBAIOT NAIBHUM MOPSIKOM B MaTepuae?

9. Uro Takoe snemeHTapHas s4eiika? Kakumu mapamerpamMu oHa ONHUCHIBACTCS?

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

11. Yto Ha3bIBAIOT KOOPAMHAIIMOHHBIM 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. TlouemMy MOHOKPHUCTAILIBI SBJSIOTCA aHU30TPOIHBIMU MaTepuaiamMmu?

16. ITouemy NOTMKPHUCTAILTMYECKIE MAaTEPHAIIBI SIBIISIOTCS KBA3UM30TPOITHBIMH?

17. Tlouemy amop(HbIe Tena SBISIOTCS HCTUHHO U30TPOITHBIMU?

18. Uro Ha3pIBaIOT NedeKTaMHu KPUCTAITMIECKOTO CTPOSHHUS?

19. Kak xiaccuuuupyroT HECOBEPIICHCTBA KPUCTAIITUIECKOTO CTPOCHUS?

20. OxapakrepusyiiTe ToueuHbIe Ae(hEeKThI KPUCTATUIMIECKOTO CTPOCHHSL.

21. Kakyro poib UrparoT ToYeuHble JeeKThl B KpUCTANIMYECKUX MaTepuanax?

22. Kakue HECOBEpIICHCTBA KPHUCTAILUTMUECKOTO CTPOSHUS HA3BIBAIOT JIMHEHHBIMHU U TIO-
yemy? Kakue ObIBatOT quciokanuu?

23. KaxoBa poib JUCIOKaui B KpUCTaIIax?

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

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

Tema 3. Kpucranausanus pacnjiaBos

1. OOpscHUTE NPUHLHUIHUAIBHOE OTIMYME KPUBBIX OXJIAKICHHUS NIpU 3aTBEpIECBaHUU
KPUCTANTNYECKUX U aMOP(HBIX MaTepHasoB.

2.  KaxoB ¢usnyecknii cMbici Temrepatypsl To?

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

4.  Kakoii nporecc Ha3bIBalOT nepeoxynaxaeHuemM? YTo Ha3bIBalOT CTENEHBIO MEPeoxia-
KIeHUA?

5.  KakoB MexaHH3M KpHCTaIA3auun?

6. Kak mpoucxoIuT poCT KPUCTAILIORB?

7. UYem 3aBepiiaercs Npolecc KpUucTaan3anun’?

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

9. Kakumu QaxTopaMu ompenensieTcsi BO3MOXHAsi CTETEHb MEPEOXITaXICHUS KHUIKOTO
MeTaJljla HUKE TEMIIEpaTypbl KpUCTAJIIU3alun?

10. Kak MOXHO TIOJTyYUTh aMOP(HBIA METaII?

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

12. Tlouemy mpu OYEHb MaJIOW W OYEHBb OOJBIIOW CTENEHH TEPEOXIIAKICHUS KPUCTAIIIH-
3anusi oAaBisAeTcs?

13. Yro HazbpBaroT obOxacTsaMu OmmkHEro mopsaka? Kakyro poilb OHM UTparoT NpU KpH-
CTaJUIU3aIn?

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

15. Kakoii 3apoapiin Ha3pIBalOT KpuTuuecknuMm? Kak MeHseTcst ero pasmep ¢ yBEIUYCHH-
€M CTEINIEHU NEPEOXIIAXKICHUA?

16. HazoBuTe mapameTpbl KpUCTATIIA3AIUH.
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17. Kak BiusieT cTeNeHb MepeoxIaXJAeHNUs Ha YHUCIO 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 TPU KPUCTAIUIA3ALINHU?

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

22. Kakoil kpucTtayii Ha3biBalOT JAeHApUTHBIM? [louemy mpu 3aTBepaeBaHMM MeTaijia
KpUCTAJIJIBl PACTYT B BUJIE€ J€HIPUTOB?

23. Kakue kpucraminyeckie 30Hbl MOT'YT (JOPMUPOBATHCS B CIIUTKE?

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

25. Yto Ha3BIBAIOT CTOJOYATHIMH KPUCTAILIAMU?

26. 3auem MpPOBOJAT OMEPAIUIO MOJICTYKUBAHUS IIPH MOJIYYEHUU OTIUBOK?

27. Tlouemy martepuan GopMbl (M3JI0KHUIIBI) BIMSET HA BEITUYMHY 3€pHA 3aKPHCTAILIH-
30BaBIIIErocs Meraa?

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

Tema 4. [lepopmanusi u HarpeB 1e(pOpMUPOBAHHBIX MATEPUAJIOB

1. B dem paznuuue MEXIy YIPYro U miacTuueckon aedopmarueii?
2. Uro Ha3BIBAIOT IUIOCKOCTSIMH CKOJBXKEHHUsA? UTO Takoe TJIaBHBIC 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 AMCIIOKAIMI BAMSET HA MPOYHOCTHBIE 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 HATrpeBe XOJI0JHOAE(HOPMUPOBAaHHOTO MeTaIa?
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, HaOII01aeMON B ONTHYECKUH MHUKPOCKOI, IPOUCXO-
JST TIpU MEPBUYHON peKpucTaIn3aun?

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 MeHsFoTcs CBOMCTBA XO0JIOIHOIE(OPMUPOBAHHOTO METaJIa TP PEKPHUCTAIITH3A-
uuu’?

19. KakoBa poiib peKpUCTAIUTH3AIMOHHOTO OTXKHTa?

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

Tema 5. MexannuecKue cCBOcTBa

1. Yro HazbIBarOT poyHOCTHIO? Kak onpenensroTcsi IpOYHOCTHBIE XapaKTEPUCTUKU MaTe-
puana?
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JlaiiTe onpeesieHne OCHOBHBIM ITPOYHOCTHBIM XapaKTEPUCTHUKAM.

UYro HazpIBaloT Iu1acTUYHOCTHIO? Kak ompenensroTcsl MmiIacTUYECKHE XapaKTEpUCTUKU
Marepuaia?

JlaiiTe onpeneneHre OCHOBHBIM IUIACTUYECKUM XapaKTEPUCTUKAM.

Kakue cBolicTBa XxapakTepu3yeT 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 pPOBOASAT YCTAIIOCTHBIC UCTIBITAHUS?

Tema 6. ®a3oBble U CTPYKTYPHbIE NMpPeBPalIeHUs] B IBYXKOMIIOHEHTHBIX MeTajlJinye-
CKHX CHCTeMax

oukrwdE

o N

10.

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

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

JlaiiTe onpeerieHre MOHATHIO Tuarpamma coctostausl. Kakoe coctosiHue oHa oTpakaer?
Turbl pa3 B METAIUIMYECKUX CHCTEMAX.

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

Jlath xapakTepucTUKy (a3 u Oe3BapUaHTHBIX IPEBPAICHHI CUCTEMBI.

CxeMaTH9HO H300pa3uTh KPUBYIO OXJIAXKICHUS JTFOOOTO CIUIaBa CUCTEMBI.

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

Paccuntars OTHOCHTENBHOE KOJIMYECTBO CTPYKTYPHBIX COCTABIISIIOIIMX B CILJIaBE U CXE-
MaTHYHO U300pa3uTh €ro CTPYKTYpY IpU KOMHAaTHOW TeMIepaType.

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 TMHNIO EPUTEKTHYECKOT 0, 3BTEKTUYECKOT 0, 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. Onumute oOpa3oBanue neaedypura. Kakoii neneOypuT Ha3pIBAIOT MPEBPAICHHBIM?

14. O6bscHUTE CTPYKTYpPY O€I0ro JOIBTEKTHUYECKOTO, IBTEKTUYECKOT0, 3a3BTEKTUYECKOTO
YYT'yHOB.

15. ITouemy Oenblii YyryH HE UCHOJB3YIOT KaK KOHCTPYKIIMOHHBIN MaTepuai?

16. OnummTe 00pa3zoBaHre ayCTEHUTO-TPAPUTOBON KOJIOHUHU B CEPBIX YYT'yHAX.

17. Kakue cruiaBbl UMEIOT CTPYKTYpY, COCTOsIIyI0 U3 ¢eppura u nepauta? Kakue pasHo-

16



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, cocTosmlyio u3 (eppura 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 MeHbIIEH CTENEHN OCIA0ISET METAUIMYECKYIO 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
MPOMCXOIUT IBTEKTOUIHOE MPEBpaIIeHUE?

26. YKaXute CTPYKTYPHBIH MPU3HAK CTaIH, OEIOr0 YyryHa, CEpOro 4yryHa.

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 IPUMEHEHHE KOBKOI'O UyT'yHa.

Kakoii yyryH Ha3pIBatoT aHTUGPUKIIHOHHBIM? KakoBbl ero cBoiictea?

ok wbdPE

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

7. BnusiHMe yriepoja U IOCTOSTHHBIX MpUMeceil Ha CBOMCTBA CTaJIH.

8. Ilo xakmMm mpu3HaKaM KJIacCU(DUIUPYIOT CTaIN?

9. MapkupoBKa ¥ IPUMEHEHUE YTIIEPOANCTON CTaIl OOBIKHOBEHHOTO Ka4eCTBa.

10. MapkupoBKa U IPUMEHEHUE Kaue€CTBEHHOM KOHCTPYKIIMOHHOM yriIepoIucToil cTanu.
11. MapkupoBKa U IPUMEHEHUE UHCTPYMEHTAIbHON YIIIepOAUCTOM cTalu.

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 Sne, 10xm, 35, 55, 80, 25J1, A12, A20, V7A, V12, CH 10, CU25, 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 JuarpaMMa M30TEPMHUECKOro pachazia MepeoxJIakIeHHOTO
aycteHuta? Kakyro 3aBUCUMOCTb OHa IMOKa3bIBACT?

6. Kakoil aycTeHUT Ha3bIBAIOT MEPEOXTAKACHHBIM?

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

8. Ot 4yero 3aBUCHUT XapaKTep CTPYKTYpPhl MPH H30TEPMHUUYECKOM IPEBpALICHUH Iepe-
OXJIQXKJIEHHOT'O ayCTeHHUTa?

orwdPE
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9. HazoBure TemnepaTypHble 00JaCTH MPEBPALIECHUS MTEPEOXITaKICHHOTO ayCTEHUTA.

10. ITpu xakoMm npeBpamieHuu ecth u quddy3us xenesa, u uddysus yriaepoaa?

11. Ilpu kakOM IIpEBpaIICHHUH TOIaBJIeHa TOJIBKO nuddy3us xemne3a?

12. Tlpu kakoM mpeBpamieHuu nonasiueHa auddysus xeneza u yriaepoga? Kakoe mpespa-

meHui sBnsercs 6e31u¢dy3noHHbIM?

13. KakoB MexaHU3M NEPIUTHOTO IPEBPAIICHHUS?

14. Yro npencraBuser co0oit mpoaykThl 1ud@y3noHHOTO MPEBpAIICHUS ayCTEHUTA B yT-
aepoaucToil cranu? YTo Takoe MEeXIUIACTUHOUHOE pacCTOsHUE?

15. Yro 0611ero UMEIT CTPYKTYPHI MEPIUT, COPOUT U TPOOCTUT? UTO UX OTIMYAET APYT OT
apyra?

16. KakoB MexaH13M U 0COOEHHOCTH MAapPTEHCUTHOTO MPEBPALLCHUS?

17. Yro mpexacraBusieT coboi MpoAyKThl Oe3nudy3noHHOTO MpeBpalleHNs] ayCTCHUTA B
YIJIEPOIUCTOM cTann?

18. Uro npencrasisier co00i MAPTESHCHUT B YTIICPOAUCTOMN CTAIN?

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 MPOMEKYTOUHBIM?

23. KakoB MexaHH3M OCHHUTHOTO MpEeBpaICHUs?

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

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

26. Yto coboii mpeICTaBIsIOT TEPMOKMHETHUYECKHE THArPaMMBbI.

27. Kak MOYKHO UCIIOJIb30BaTh TMArpaMMBbl pacraja MepeoxXIakKACHHOTO ayCTeHUTa?

Tema 10. OcHOBBI TepMHYECKOiIl 00padOTKH

=

JlaTb XapakTepUCTUKY KPUTUUECKUX TOYEK CTAJIH.

JlaTb omnpenienenue MOHATUSA TepMUUecKas 00paboTKa. YKa3aTh ee poJb.

3. Pacckasartp 0 Kiaccuukanuu U BUAaX TepMUUeckoi oopadorku. [IpuBectn oburyro xa-
PaKTEPUCTUKY TEXHOJIOTMYECKHUX MPOLIECCOB TEPMUUECKOM 00pabOTKH cTasu.

4. OOBACHUTH, 10 KAKOMY MPU3HAKY OTXKUT nojapazaensercsa Ha orxur [ u 1l pona.

5. Jatp xnaccuduxanuio BugoB oTxura I poga. OObSICHUTD 1Li€b, HA3HAUEHUE U PEKUMBI
Ka)KI0ro BUJA.

6. Hartp xmaccudukanmio BuaoB omkura Il pona. OOBSICHUTH 11e)b, HA3HAYEHUE U PEKUMBI
Ka)KJ0ro BUJA.

7. Jlath ompeneneHue TepMuueckoil o0pabOTKH, Ha3zbiBaeMOW 3akanka. OOBSICHUTH BBIOOP
TEMIIEPATYPbI HarpeBa MoJ 3aKalKy JUIsl pa3HbIX IPYII CTajei.

8. OOBsACHUTH, KaK BRIOMpAETCs OXJIaXKIAIoNIas cpeia MPU OCYIISCTBICHHH 3aKaJIKH.

9. Hatp ompeneneHre KPUTUYECKON CKOPOCTH 3aKaJIKH, 3aKAIIMBAEMOCTH U MPOKAJIMBAEMO-
CTH.

10. IlpuBecTn XapaKTEPUCTUKY BBICOKOTEMIIEPATYPHOW M HU3KOTEMIIEPATypHOW TEpMOMe-
XaHU4ecKol o0paboTKU. YKazaTh MperuMylIecTBa U HEIOCTATKH KaXkJI0To BUIa M 00Jsa-
CTH IIPUMEHEHMUS.

11. latp oOuryto XapakTepUCTUKY MPOIECCOB XUMHUKO-TEPMUUYECKON 00pabOTKU: IleMEeHTa-
LIMY, A30TUPOBAHUS U HUTPOLIEMEHTALUH.

12. OOBsACHUTD HA3HAYEHUS U CYITHOCTH TU(PHY3HOHHOTO HACKHIIICHHS.

N

Tema 11. Kinaccupukanusi, MApKUPOBKA, CBOWCTBA M NMPUMEHEHHE JIeTHPOBAHHBIX CTa-
Jie

1.  JlaTe onpezneneHue NOHATUAM JIETUPOBAaHHAS CTaJlb, JIESTUPYIOIIUH 3JIEMEHT.
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2.  Kiaccuduxkanus nerupoBaHHBIX cTalel MO0 XUMHUUYECKOMY COCTaBy, 110 Ha3HAUEHHUIO,
10 Ka4eCTBY.

3. Kak pacnpenensitorcs Jerupyromue 3JeMeHThI B CTasX?

4.  Kak nerupyrouniye 3JIeMeHTHI BIUSAIOT Ha TOTUMOpdu3M xene3a?

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

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

7. Kiaccuduxanus J1erupoBaHHBIX CTalel MO CTPYKType B HEPABHOBECHOM COCTOSHUM
(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 YIIIepOoAa; BUJ JIETUPYIOILIEro JIEMEHTa U €ro CoJAep)KaHue; Kiaccupuka-
IIUIO 110 Ka4eCTBY; Ha3HauUeHHE, 00JIaCTh MPUMEHEHUS, TPUMEPHBIE CBOMCTBA.

9. B uem 0COOEHHOCTH MHUKPOJIETHPOBAHUS CTAIH.

10. TIpuHUOMTIBI JIETHPOBAHUS KOHCTPYKIIMOHHBIX CTaJICH.

11.  OcHoBHBIE IpyIIbl KOHCTPYKIIMOHHBIX CTaJEH.

12. Poub yrneposa, IpUHIMITEI JETUPOBAHMS 1 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, HUITPOLEMEHTAIUH U a30TUPOBAHMSL.

15. KakoBa posb yriepoja u JETUPYIOMIHUX 3JIEMEHTOB B IMAPUKONOJIINITHIKOBBIX 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 UX TepMuyeckas oOpaboTka. IIpuBectu npumepsl
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 CIIABOB IBETHBIX METAJJIOB.
Hemera/ummyeckue MmaTepuasibl

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

2. OCHOBHBIE CIIJIaBbl HA OCHOBE aTFOMHHUSA (IeGopMupyeMble, TEPMUYECKH HEYITPOUHS-

€MbI€ U YIPOUHSAEMbIE), 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 Ha3pIBatOT MOPOUIKOBBIE MaTepualibl? Kak ux nomnyvator ?

Krnaccudukanus, cBoiicTBa 1 IpUMEHEHNE KOMIIO3UIIMOHHBIX MaTepHaIIOB.

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

w

o o

6.2 BHeaynuTOopHasi caMOCTOsITe/IbHAsI padoTa 00yJYalOIMUXCs OCYIIECTBIISIETCS B BUJIC
W3YYCHHUS JIUTEPATYPhl MO0 COOTBETCTBYIONIEMY pa3felly ¢ MpOopadOTKOW MaTepuana 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 HpOMe)l(yTO‘lHOﬁ arrecranmu:

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 U 3aKOHOMEPHOCTHU (a3oBBIX U
CTPYKTYPHBIX TNpEBpallleHUH B CIIJIaBax IpH
TEPMHUYCCKOM, TEPMO-MCXAHUYICCKOM 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 TeopeTHYECKHX BONMPOCOB K 3a4eTy (4 ceMecTp):

1.

Nook~own

o

10.

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

CrtpykTypa u cBOiicTBa MaTepuaioB. AMOP(HHOE U KPUCTANTUIECKOE COCTOSTHUE MaTepH-
ana.

MeTopl U3y4eHUs CTPYKTYpPbl MaTepUaIoB.

Kpucrannnueckas pemerka. OCHOBHBIE TUIIBI PEILIETOK METAJUIOB.

[Tonmumopdusm. TlonumopdHbie TpeBpaleHus.

JedexThl KpUCTaTIINYECKOTO CTPOCHUS.

AHH30TpONnUS.

DHepreTU4ecKue yCIIOBUsI KpUCTAUIM3alUUU. BIUsHNE CKOPOCTH OXJIaKIEHUS HAa KpH-
CTaJIJIN3aLHUIO.

Mexanusm kpuctaiuzauuu. [lapaMeTpsl KpUCTAITU3ALNH.

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

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

JeHnputHas KpucTauiA3aus.

Kpucrannuueckue 30HbI cnuTKa. Y cajaka.

Buabr nmukBammm.

Bunsr nedopmariuu. MexaHu3M MmiacTUYECKon aedopMaruu.

Haknen npu mnactuaeckoit nedopmariuu. Ponb nuciokaiuii B ynpoYHEHUH.
Pa3pymienue metamios.

MexaHndeckne CBOMCTBa MeTaI0B. KOHCTpYKTUBHAS TPOYHOCTb.




CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[Tnanupyemble pe3yiabTaThl 00yUeHHs

O1neHOYHBIC CPEACTBA

18.
19.
20.

21.

22.
23.
24,
25.

26.
27.
28.

MexaHnueckre XapaKTEPUCTUKU, ONIPEACIISIEMBIE ITPU UCTIBITAHUM HA PACTSKECHHUE.
TBeprocTh U crocoObI €€ OMpeIeIeHHUS.

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

OcHOBHBIC TIOHATHS TEOPUU CILIABOB: KOMIIOHEHT, CILIaB, cucreMa, ¢asa. [IpaBuno a3
(npaBwmiio I'm66ca).

Tunel TBEpAbIX Pa3 B METAJUTMUYECKUX CHCTEMaX.

[TpaBuiio peruara (IpaBUIIO OTPE3KOB).

OCHOBHBIE TUITBI IBOMHBIX nuarpamMm. DopMUpOBaHUE CTPYKTYPHI ABOMHBIX CILUIABOB.
DBTEeKTUYECKOEe MpeBpanieHue. l[leputekTuueckoe npeBpanieHue. IBTEKTOMJTHOE 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

IlepedyeHb TeopeTHYECKUX BONPOCOB K IK3aMeHYy (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 ).

BnusiHue yriepoaa v OCTOSTHHBIX IPUMECEN Ha CBOMCTBA CTaJH.

Knaccudukanmsi, MapkupoBKa U TMPUMEHEHHE YTIEPOIUCTHIX cTajiel (OOBIKHOBEHHOTO
KaueCcTBa, KAaUeCTBEHHOW KOHCTPYKIIMOHHOW, MHCTPYMEHTAILHOM).

IIpeBparienus npu HarpeBe CTaiu.

PocT 3epHa aycTeHuTa npu Harpese.

W3oTepmuueckuil pacnaj nepeoxyIakKAeHHOro aycreHuTa. MzorepmMuuecknue auarpaMMbl
pacmnajia IepeoxyakIEHHOr0 ayCTEHUTA.

[TpeBpalienust Npy HEMPEPHIBHOM OXJIAXKJIEHUHU CTaIU. TepMOKHHETHYECKHE TarpaMMBl
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CtpyKTypHBII

3JIEMEHT [Tnanupyemble pe3yiabTaThl 00yUeHHs OueHoyHbIe CpeCTBA
KOMITETCHIIMH

pacriaza nepeoxJIaxaeHHOr0 ayCTCHUTA.

9. BuusHHe NIerupyrolmux 3JIEMEHTOB Ha YCTOMYMBOCTH M KMHETUKY paclapa nepeoxJia-
KJIEHHOTO ayCTCHUTA.

10. IIpeBpamienus npu Harpese (IIPH OTIYCKE) 3aKAJICHHOM CTaJH.

11. Knaccudukamms, MapKupoBKa U IPUMEHEHHE KOHCTPYKIIMOHHBIX JIETUPOBAHHBIX CTaICH
(cTpoutenbHas, MAIIMHOCTPOUTEIbHAS JI1 XOJIOJHOM IITaMIIOBKH, yiydllaemasl, pec-
COpPHO-TIPYKUHHAs, IIAPUKOMOAIINITHUKOBAs, cTainu ais 3akanku TBY, cranu qiig XTO).

12. OcHoBHbIC OHATHS U KIIACCH(PHUKAIUS TEPMUUECKON 00pabOTKH.

13. Omxwur craim.

14. 3axanka cramu.

15. Ornyck cranu. CtapeHue.

16. Xumuko-TepmMudeckas oopadoTKa.

17. Tepmo-mexaHudeckas 00OpaboTKa CTaH.

18. CnunaBbl Ha ocHOBe Meniu (OpOH3BL, JIATYHH).

19. CruraBbl Ha OCHOBE ATFOMUHUSL.

20. CnaBbl Ha OCHOBE TUTaHA. baOOUTHI.

21. TlopomrkoBbie, KOMIIO3UITMOHHEIE, aMOP(HBIEC MaTePHAITBI.

22. CBoiicTBa U IPUMEHEHNE OCHOBHBIX TPYII HEMETAJUINYECKUX MaTepHUasoB.

YMeTh — aHaJIM3MPOBaTh JaHHBIE O CTpykType U |lIpuMepHBbIe mpaKTHYeCKHe 3aJaHud 1/ 3a4eTa (4 cemecTp):

CBOMCTBAX, TEXHOJIOTHYECKUX MPOLECccax Mpo-
W3BOJICTBa, 00pa0OTKU U MOAUUKAIIUN MaTe-
pHUATIOB U MOKPHITUH TPUMEHUTENBHO K pelle-
HMIO MIOCTABJIEHHBIX 3a]1a4;

npuoOpeTaTh 3HaHUS B 00JacTH MaTepua-

JJOBCACHUA,

MNPUMCHATH MAaTCPUAJIOBECAUCCKNUC 3HAHUA B

Ipo(heCCHOHATBHON NIeSITeIbHOCTH; NUCIIOJIb30-

1.

2.

3.

KaxoBbl pazMepsl CTPYKTYPHBIX 3JIEMEHTOB, KOTOPbIE MOYKHO YBUJIETh (pa3pelInTh) C Mo-
MOIIIbIO OMTHYECKOTO (CBETOBOro) Mukpockomna? Kak BeIOpaTh Mojie3HOE yBEIUYCHHE
Mukpockomna? KakoBa oCHOBHasi 0COOEHHOCTh MPUTOTOBIICHHUSI OOBEKTA JJII MUKPOCKO-
MMAYECKOTr0 UCCIeA0BaHUs?

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

Kakum MCTOAOM MOKXHO YCTAHOBUTH THIL KpHCT&J’IJ’IH‘-IGCKOﬁ pPEIICTKN ME€TaJlJIa U €€ Ia-
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KOMIICTCHIIN

[Tnanupyemble pe3yiabTaThl 00yUeHHs

O1neHOYHBIC CPEACTBA

BaTh UX Ha MCKJIUCHUIIJIMHAPHOM YPOBHC

~

10.

11.

12.

13.

14.

15.

16.

17.

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

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

[Touemy cBoOICTBa KpUCTAITIMYECKOIO MaTepuala, U3MEPEHHbIE B Pa3HbIX HAIPaBJICHUSIX,
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 Ae(POpPMALIMOHHOE YIPOYHEHUE, 3€PHOIPAHUYHOE YIPOYHEHUE,
JUCIIEPCUOHHOE YITPOYHEHHE, TBEPAOPACTBOPHOE YIIPOUHEHHE?

[losichuth rpaguuecku (pU3NUECKUI CMBICI MOHITHS «PABHOBECHAs TeMIeparypa Kpu-
crajuinzauuu (riasneHus)». Kakoe ycinoBue HEOOXOIUMO BBINOJIHUTH, YTOOBI HAyacs
MpoLecc KpucTauu3anuu?

OOBACHUTD, B UEM OTIMYUE KPHUBBIX OXJIAXKJEHHUS KPUCTAIIIMYECKUX M aMOp(HBIX Ten?
MOo3KHO 11 IOJTYYUTh aMOP(HBIA MeTaJlT (METAaNINYECKOE CTEKI0)?

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

Kakyto 1nenb npecinenyroT npu BBEJICHUM B paciulaB (KUAKHHA MeTamu1) Moau(ukatopos?
[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 NPUBECTU MEPETPEB PacCIUIaBa Mpej pa3IuBKOil ero B (opMbl
(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 Marepuaiia — yIpyroi win IacTu4eckon?

OOBsACHUTH NMOHATHE TEOpPEeTUYecKas MPOYHOCTh KpucTtauia. Kak oHa u3MeHsercs npu
W3MEHEHHHU TUIOTHOCTU JAUCIOKAIUI?

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

3ayeM TpeOyeTcsi BOCCTaHABIMBATh IJIACTUYHOCTh XOJIOAHOAE(HOPMUPOBAHHOIO JIUCTA
(kamMOpOBaHHOHM 3aroTOBKH, BOJIOYEHOH mpoBosokn)? Kakoit 00paboOTKO# 3TO MOMKHO
caenarn?

OOBsCHUTH, KAKOE CBOMCTBO MaTepHalla XapaKTepu3yeT TBepAOCTh. Ha yeM oCHOBBIBa-
I0TCS1 METOJIbl U3MepeHus TBepaocTu? B ueM ux ornuuune?

Kak npoBozdT ucnsiTanue Ha yapHyo Bsi3kocTh? KakoBa ero 1einb?

C xakoil Liebo MPOBOJAAT YCTAIOCTHBIE UCTIBITAHUSA?

Ha npumepe IBYXKOMITOHEHTHOW CHCTEMBI ITOKa3aTh, KaKyI0 HH(POPMAIIUIO MOYKHO ITOITY-
YUTh, MOJIB3YACH IPABUIIOM pblyara (IpaBUIOM OTPE3KOB).

CxeMaTH4HO M300pa3uTh ITUArpaMMy JIBOMHOH CHCTEMBI C OTCYTCTBHEM PAaCTBOPUMOCTH
(c MoJIHOM PacTBOPUMOCTBIO, C OTPAHUYEHHOM PacTBOPUMOCTHIO) KOMIIOHEHTOB B TBEp-
JIOM COCTOSIHHH, JJaTh XapaKTEPUCTUKY TOYEK, IMHUHA TuarpaMMebl, Ga3 u Oe3BapuaHTHBIX
MIPEBpAILEHUI CUCTEMBI.

PaccunTarh OTHOCHTENBHOE KOJMYECTBO CTPYKTYPHBIX COCTABIISIONINX CIUIAaBa MPH KOM-
HaTHOHM TeMmIepaType M CXeMaTHYHO M300pa3uTh CTPYKTYpY CIUIaBa JBOMHON CHCTEMBI C
OTCYTCTBHEM PACTBOPHUMOCTH (C TOJHOH PacTBOPUMOCTHIO, C OTPAHUYCHHOW PAaCTBOPH-
MOCTBIO) KOMIIOHEHTOB B TBEPJIOM COCTOSHUH.

Onummre oOpa3oBanue jeaedyputa. B kakux criiaBax oH oOpa3yercs, KaKOBBI YCIOBUS
ero oopazoBanus? Kakoii neneOyput Ha3bIBalOT mpeBpaiieHHbIM? CxeMaTuyHO H300pa-
3UTh CTPYKTYpPY Jene0ypuTa pu KOMHATHOH TeMIepaType.

Omnumure obpazoBanue nepiaura. KakoBsl yciaoBus 00pa3oBaHUs U XapaKTEPUCTHKH 3TON
CTPYKTYpbI? CXeMaTHYHO M300pa3uTh CTPYKTYPY MEpIIHTa IPU KOMHATHOW TeMIepaType.
KakoBbI pa3HOBUIHOCTH ATOM 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 auarpaMmy COCTOSIHUSA JKeJe30 — KapOu kenesa, yka3aTh (a3bl Bo BcexX 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 COCTABJISIONINX B 3TOM CIUIABE M CXEMATHYHO U300pa3UTh €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-TIEPIUTHOM, MIEPIUTHOIN) U ¢ pa3HOH (hopMmoii rpaduro-
BBIX BKJIIOUEHUH (IIACTUHYATOH, MApoBUAHON). OOBSICHUTH, KaK MPOUCXOAUT MPOIECC
rpaduTnzanuy ¥ GOPMUPOBAHUS CTPYKTYPHI B 3TUX CILIaBaX.

IIpumepHbIe NIpaKTHYECKHE 3aaHUs VI JK3aMeHa (5 cemecTp):

1.

N300pa3uTh NOJHYIO AMAarpaMMy COCTOSTHHS JKeJIe30 — YIJIepoJl, yKa3aTh (a3bl BO BCEX
o0JacTax AuarpaMMbl, paCCMOTPETh MPEBPAIIECHUS B CIIJIaBE CUCTEMBI JKEJI€30 — KapOuJ
xkenesa, conepxkamem 0,01 (0,2; 0,45; 0,8;1,0; 2,5; 4,3; 4,7) % C. Kak Takoil crnnaB
HazbIBaeTcs? PaccunTarh OTHOCUTENIBHOE KOJIMYECTBO CTPYKTYPHBIX COCTaBISIOLINX B
9TOM CIIJIaBE U CXEMaTHUYHO U300pa3UTh €ro CTPYKTYpY IpU KOMHATHOU TeMIlepaType.
N300pa3uTth nonHyro AuarpaMMy COCTOSIHUS JKeIe30 — Yriepoja, yka3aTh (ha3bl BO BCeX
00J1acTsIX JUarpaMMbl, paCCMOTPETh MPEBPALICHUS B CIUIaBE CHCTEMBI KeJe30 — rpadur,
conepxkamiem 2,5 % C, ¢ pa3HOW MeTauIMyecKoil OCHOBOH ((heppuTHON, (peppUTHO-
NEPIUTHOM, MEePIUTHON) U ¢ pa3HON GopmMoil rpadUTOBBIX BKJIIOUEHHUH (ITACTUHYATOH,
mapoBuaHoi). Kak takoi cruiaB HazbiBaeTcs? CxeMaTHYHO HU300pa3uTh €ro CTPYKTYPY
IIpY KOMHATHOM TeMIeparype.

PacmmmgpoBate Mapku cTaim, yKazaB coepikKaHHE yriepoja, BUI U COAEpKaHHUE JIeTH-
PYIOILIUX DJIEMEHTOB, KA4€CTBO, HA3HAYEHUE U IIPUMEPHBIEC CBOMCTBA.

PacmmmgpoBate Mapky ceporo (JIMTEHHOTO, BHICOKOIIPOYHOT0, KOBKOT0) Uyr'yHa, yKa3aB
€ro CTPYKTYPY U YCIOBHS NOJIYYCHUS
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~

10.

11.
12.

13.

14.

15.

16.

17.

18.
19.

20.

Ha3zoBuTe KpuTHUYECKHE TOUKH CTAIM U UX 0O0o3HaueHue. Kak onu onpenensoresa? Yka-
3aTh UX MoJI0keHue Ha auarpamme Fe-C.

Kakoii aycTeHUT M 1odyeMy Ha3bIBAIOT NEPEOXJIaXACHHbIM? Kak onpenenuTs CTENneHb
€ro MepeoXIaKICHU?

[ToueMy B 3aKaj€HHOMN CTaJM BCEr/la IPUCYTCTBYET OCTaTOUHBIM ayCTEHUT?

Kak MOXHO HCIIOJIB30BaTh Ha IPAKTHKE M30TEPMHUYECKHE QUarpamMmsbl pacraja repe-
OXJIQXJACHHOTO aycTeHuTa?

Kak u3meHsaTCs CBOMCTBA CTaIM NPU YBEJIMYEHUU CKOPOCTH OXJIAXKJIEHUS B IEPIUTHOM
untepBasie? OObACHUTD, TOYEMY?

BriOpatpk Hanbosee TUCIEPCHYIO CTPYKTYPHYIO COCTaBIISIONLYIO, (GOpMUPYIOLIYIOCS TPU
T Gy3MOHHOM pacrajie MepeoxXIaKICHHOTO ayCTEHUTA.

Yro o011ero v B 4eM OTJINYMSL B CTPYKTYpPaxX MEPIUT, COPOUT U TPOOCTUT?

OOBACHUTD, TOYEMY MAPTEHCUT UMEET BBICOKYIO TBEPJOCTh. 3au€M CTallb CO CTPYKTY-
POl MapTeHCHUTa Hal0 NIOJBEPraTh OTIIYCKY?

OObscHUTH, B Kakoil cranu OyJeT BblII€ TBEPAOCTh MpHU 3aKajke: B cranu 45 umm
30XI'C?

OOBsICHUTD, y KaKOW cTaiu OyaeT OoJbIlle MPOKATUBAEMOCTh — YIIIEPOIUCTON WIIU Jie-
IrMpOBaHHON? 3aueM HE00XO0AMMO 3HATh MPOKATUBAEMOCTb CTalIU?

Kak BbIOpaTh CKOpPOCTH OXJ@XJEHUS NpU 3aKaJKe JUIsl MOJIYYeHHs] MApTEHCUTHOMN
CTPYKTYpBI 10 BCEMY CEUEHHUIO U3/1ETH?

JIns kakoW cTaiv — JTO3BTETOMJIHON WM 3a3BTEKTOMJIHON — HYKHO NMPUMEHSATHh HEMOJ-
Hy!o 3akanky? [loscHuTs, ucnonb3ysa quarpammy Fe-C.

CpaBHuTe CBOMCTBa CTalM ¢ OEHHUTHOW CTPYKTYpPOW M MapTEHCUTHOH CTPYKTYpoil, ¢
OEMHUTHON U TPOOCTUTHOM CTPYKTYpOi. OOBICHUTE pa3IuyHsL.

[Toyemy mpu oTmycKe 3aKaJICHHOW CTajIl BRIOMPAIOT pa3InyHbIe TEMIIEpaTyphl HarpeBa?
Kakas cranp nocne ynyuiieHus: OyJeT UMeTh 0ojiee BHICOKYIO TBEPJIOCTh: CTallb 45 WU
ctanb 30XI'C, ecnmu OTIyCK TPOBOIUITN TIPH OJTHOM U TOH ke Temreparype?

[ToueMy pexyniuii MHCTpyMEHT U3 yIJIIEPOAUCTON CTaIM NMOABEPralOT HU3KOMY OTIIYCKY.
Kakas Oyzer cTpykTypa u CBOMCTBA TAKOIO MHCTpYMEHTa?
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CtpyKTypHBII

3JIEMEHT [Tnanupyemble pe3yiabTaThl 00yUeHHs OueHoyHbIe CpeCTBA
KOMIICTCHIINU
21. B yem ocHOBHasi 0COOEHHOCTh M NMPEHMYILECTBA TEPMOMEXAHMUECKOW 00pabOTKH CTa-
mm?
22. C xako# 1ebI0 HACKIIIAIOT TOBEPXHOCTh HU3KOYTIICPOAUCTON CTaIH yraepoaom?
Brnaners — npod)ecCHOHAIBHEIM si3bIKoM B oGuacty | IIPMMepHbIe NPAKTHYECKHE 3alaHusl /ISl IK3aMeHA 110 PeLIeHUIO0 3a1a4 U3 NpodeccHo-

MAaTCPHUAJIOBCACHU A,

— MPAaKTHUYCCKUMU HaABbBIKAMH HCIIOJIB30Ba-
HHUs OCHOBHBIX MCTOJ0B HMCCIICIOBAHUA B 00-
JIACTH MAaTCpHUAJIOBCICHU S

— BO3MOXHOCTBIO MCKIUCHUIITIMHAPHOT'O
MMPUMCHCHUA MATCPUATIOBCACHU S ;

— HaBBIKAMM OIEHKM TEXHOJIOTUYECKUX H
CJIy’)K€OHBIX KauecTB MaTEpPHUalOB IyTEM KOM-
IUIEKCHOTO aHalM3a UX CTPYKTYPhI U CBOWCTB,
a TaKXke pe3yabTaToOB (PU3MKO-XMMUYECKHX,
KOPPO3MOHHBIX U APYTUX UCIIBITAHUN

HaJIbHOI 00sacTu (4 cemecTp):

1.
2.

~ow

~

10.

Kak npoBectu Mmakpoananus? KakoBsl ero 1enu, MeToabl?

KakuM MeTo0M MOXKHO HMCCIe0oBaTh pacHpeiesieHHe cepbl B CIUTKE (OTJIMBKE, 3aro-
TOBKE)?

Kak nmpoBectu riry0okoe TpaBiieHue cTallbHOro oopasia. KakoBel ero nenu?

Kakum MeTooM MOXKHO BBISIBUT MOPBI, TPELIMHBI, PAKOBUHBI, KPYIIHbIE HEMeTaJuInye-
CKHUE BKJIIOUEHUS B OTJIUBKE (CIMTKE, OTIIMBKE, TOKOBKE, IPOKaTe)?

[Tpu MakpoaHan3e CIUTKA BBISBJIECH JIMKBALIMOHHBIA KBaApaT (MOAycaaoyHas JIMKBaIus,
oceBasi MOPUCTOCTh, CKBOPEYHHUK, KAMHEBUIHBIA M3JI0M, (IIOKEHBI, MH(EPHBIH U3JI0M,
paccioenue). OOBSCHUTh MPUYUHBI TTOSBJICHUS 3TOTO Je(PEeKTa U BO3MOXKHBIE CIIOCOOBI
ero ucnpanieHus (PeIOTBPAILIECHUS).

Kak oTiuuuTh ycTanoCTHBIM M3JI0M OT IPOYMX BHUJOB M310Ma? KakoBbl MpUYMHBI IIPO-
ABJICHUS TAKOT'O U3JI0Ma?

Kak oTiuuuTh BA3KOE pa3pylIieHHEe OT XPYIKOro?

Kak mpoBecTH MHMKPOCKONIMYECKOE MCCIENOBAaHNWE METauIMuecKkoro marepuana? UYro
MO’KHO BBISIBUTH C TOMOIIbIO TAKOTO HCCIIEA0BaHNsA?

Kak MO>XHO MOBIUATH Ha BEJIMUUHY 3€pHA NIPU KpUcTau3anuu mMetamia? Kakue mepbl
MO’KHO MPEAJIOKUTH JJISl TOrO, YTOOBI 00ECIIEYUTh MOJIyYeHUE MEIKOIro 3€pHa IMpU KpH-
CTaJUIU3aIn?

OOBSICHUTD, B UEM pa3IMuMe MEXKIY XOJOJIHOM U ropsuel riactuyeckoi nedopmanus-
mu? IloyeMy npu XOJ0JHOHM IIACTHYECKON JteopManuy HabII0JaeTCsl yIIPOUYHEHUE Me-
Tajia, a Mpy ropsyeil 3Toro He MPOUCXOIUT?
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11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Kak BOCCTaHOBUTH IUIACTHYHOCTH XOJIOAHOAS(HOPMUPOBAHHOTO JIHCTA (KAIMOPOBAHHOM
3aroTOBKH, BOJIOYEHOH NpoBosokH)? Kak ocyliecTBUTh Onepanuio peKpUuCcTaiIn3alioH-
HOT'0 OT)KHra?

Kak onpenenuts npezaen ynpyroctu (Ipenesl TeKy4decT, Mpenen MPOYHOCTH, OTHOCH-
TENbHOE Y/UIMHEHUE, OTHOCUTEJIBHOE CY)KEHUE, TBEPAOCTh, YAAPHYIO BSI3KOCTh) MaTEpU-
ana?

Kak onpenenutb OTHOCHTENBHOE KOIMUYECTBO (Da3 (CTPYKTYPHBIX COCTABIISIFOIIMX) IPU
3aJJaHHO Temneparype B ABOMHBIX crutaBax? [losicHuTh rpaduyecku.

[Tpu xKakux ycloBHSX B METAUIMYECKHUX CIUIaBaX MOKET 00pa3oBaTh TBEP/bI pacTBOp
3aMelleHus (TBepIbl pacTBOp BHEAPEHMs, XUMMUYECKOE COEJMHEHUE, MEXaHHWYecKas
cMech KOMIOHEHTOB)? Kak BBITIIsIAAT o0siacTu 3THX (a3 Ha AuarpaMmMax COCTOSHUS?
CxeMaTu4yHO M300pa3UTh KPUBYIO OXJIAXAEHUS U CTPYKTYpY JHOOOro CIijlaBa JIBYXKOM-
MIOHEHTHON CUCTEMBI (C OTCYTCTBHEM PAaCTBOPUMOCTH, C IMOJHOM pacTBOPUMOCTHIO, C
OTPaHUYEHHOW PACTBOPUMOCTHIO KOMIIOHEHTOB B TBEPJOM COCTOSIHUHM) MPH KOMHATHOM
TEeMIEepaType.

CxeMaTu4yHO U300pa3uTh CTPYKTYpPY JII0OOOT0 CIUIaBa JIBYXKOMIIOHEHTHOH CHUCTEMBI MpH
KOMHATHOW TeMIlepaType, pacCUYMTaB OTHOCUTEIbHOE KOJIMUECTBO CTPYKTYPHBIX COCTaB-
JSIOLIUX.

[Tpy MHKPOCKOIIMYECKOM HCCJIEI0BAaHUU B CIUIaBe HAOIIOJAIOTCs 3epHa (eppuTa U He-
OousplIOe KOIMYECTBO LieMeHTHTa. Kak Ha3biBaeTcs Takoi cruiaB? KakoBbl ero cBoiicTBa
1 o0nacTu NpUMeHeHus?

[Tp1 MUKpPOCKOITMYECKOM HCCIIEIOBAaHUH B CIUIaBe HAOIIONAIOTCS 3epHa (eppHuTa U mnep-
muT. Kak HaspiBaeTcs Takoi cruraB? KakoBbI €ro CBOMCTBA M KaK OHU 3aBUCST OT KOJIH-
yecTBa nepauta? KakoBbl 061acT IPUMEHEHHUS TUX I1J1aBOB?

[Tpy MUKPOCKONMYECKOM HCCIIEIOBAaHUM B CIUIaBe HaOmroAaroTcs nepiaut. Kak HazbiBa-
eTcst Takoi cruiaB? KakoBbl pa3HOBUJIHOCTHU TAKOW CTPYKTYPBI U pa3iudMsl B UX CBOM-
cTBax?

[Tpr MUKPOCKONHUYECKOM HCCIEOBAHUU B CIUIaBe HAOJIOJAIOTCS MEPIUT U CeTKa Le-
MEHTHTa 1o rpaHunam 3epeH. Kak Ha3piBaeTcst Takoil cruiaB? KakoBbl ero cBOWCTBA U
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o0nacTu NpUMEHEHUST?

21. TIpu MUKPOCKOIIMYECKOM HCCIIEIOBAaHUH B cIlIaBe HaOmromaercs jienedyput. Kak Ha3bl-
BaeTcs Takoii cruiaB? KakoBbl ero cBoicTBa M 00J1aCTH IPUMEHEHHUS?

22. Ilpu MHMKpPOCKOIHMYECKOM HCCIEIOBaHWU B CIUIaBe HaOmonaroTcs 3epHa ¢epputa U
BKITOYeHUs rpadura. Kak HazpiBaercst Takue cruiaBbl? KakoBbl pa3HOBHIHOCTH CILIABOB
C TAKUMU CTPYKTYPHBIMU COCTABISIOLIMMU, KAKOBBI Pa3INuus B UX CBOMCTBaxX?

23. IIpn MHKPOCKOTIMYECKOM HCCJICIOBAaHUU B CIUIaBE HAONIOAAIOTCS 3epHa (heppura, mep-
JTUT U BKItoueHus rpaduta. Kak HaspiBaeTcs Takue criaBbl? KakoBbl pasHOBUIHOCTH
CIUIaBOB C TAKUMH CTPYKTYPHBIMH COCTaBJISIFOIIMMU, KAKOBHI Pa3IM4Ms B UX CBOCTBaxX?

24. TIpu MUKPOCKOIIUYECKOM MCCIIEIOBAaHUU B CIUIaBE HAOIIOAAIOTCS MEPIUT U BKIIIOUEHUS
rpadura. Kak Ha3piBaercsi Takue cruiaBbl? KakoBbl pa3HOBHIHOCTH CIUIABOB C TaKUMH
CTPYKTYPHBIMH COCTABJISIOIIMMHU, KAKOBBI Pa3JIMYMs B UX CBOMCTBax?

25. Kak naeHTH(UIMpPOBaTh B CTAIH BUAMAHIITETTOBYIO CTPYKTYpY? Ilpn Kakux ycioBusx
OHa MOXeT 00pa30BaThCs U KaK 3TO MOBJIMIET Ha CBOMcTBA cTanu?

26. IIpn kakuX YCIIOBUSIX B CTAIM MOXKET 00pa30BaThCs MepechimeHHbiii hepput? Kak on
MOBIUSIET HA CBOMCTBA cTanu. Kak npenoTBpaTuth ero oopaszonanue?

27. TaKoro 4yryHa M €ro CBoWcTBa?

IIpuMmepHbie NpaKkTHYECKHe 3aaHMUS /IS IK3aMeHa M0 PellleHN 0 3a/1a4 U3 npodeccuo-
HAJBbHOH 00J1acTH (5 cemecTp)

1. OOwsicHUTb, KaK BBIOpaTh COJEp)KaHHE Yriepoja B CTald A W3TOTOBJICHHUS JETajH
MaIlluH, KOHCTPYKIUU WK COOPYKEHUSI.

2. OOBACHUTH, KaK BbIOpATh COAEpIKaHUE YIiIepoJa B CTAJM JUIsl U3TOTOBIICHUS PEXYIIETO
(ITaMIOBOr0) HHCTPYMEHTA.

3. Kak no cTpykTypHOMY MpH3HAKy MOKHO ONpPEENUTh CTajdb (OeNblii yyryH, cepblii 4y-
T'YH, IOJIOBUHYATBIA YYT'YH, jK€JI€30 TEXHUUECKONH YHCTOTHI)?

4. OOBICHUTBH, MOKHO JIM MCIIONIB30BaTh O€JbIi Yyr'yH B Ka4eCTBE KOHCTPYKIIHOHHOI'O Ma-
TEepHaa.
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CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[Tnanupyemble pe3yiabTaThl 00yUeHHs

O1neHOYHBIC CPEACTBA

o

10.

11.

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

19.
20.

21,

OOBSICHUTH IPEUMYILECTBA CEPOTO YYT'YHA IO CPABHEHUIO CO CTAJIBIO.

. O6T_>$ICHI/ITB, MOJKHO JIM MCITOJIb30BaTh OBl YYT'YH B KQYC€CTBE€ KOHCTPYKIIMOHHOI'O Ma-

Tepuana’?

. OOBsicHUTH, Kakas popma rpaduTa B MEHBIIICH CTEEHH OCNIabseT METANINYECKYIO OC-

HOBY uyryHa? Kak moiay4uts Takyro GopMy rpaduta B OTIUBKE?

. Kak monyuuth OTIMBKY €O CTPYKTYpod KoBKOro uyryHa? KakoBbl pa3HOBUIAHOCTU

CTPYKTYpbI TAaKOI'O YyI'yHa U €ro cBoicTBa?

. [loyemy He TPOUCXOIUT YNPOUYHEHUS CTAIM MPH TOpsiued MmiIacTU4eckor nedopmanuu

npu 1050 °C?

[ouemy nedopmanms cuana (Tmn. = 327 °C) npu KOMHATHOM TeMIeparype sIBISIETCS
ropstueii aedopmanueii?

[Ipu pexpucTamIn3allMOHHOM OTXHUI€ XOJIOJAHOKAaTaHOW JIEHThl U3 crainu O8km oxia-
xneHue B nuatepBaie temneparyp 680 — 370 °C Bexyt ¢ mainoii ckopoctbro. [Touemy 310
Heo0X0oauMo?

Haznauuth pexxuM pekpHucTalIn3allMOHHOTO OTXKUTA U1 HUKOYIJIEPOJUCTON XOJIOJHO-
KaTaHOW JIMCTOBOM CTAJIN.

Kak ornpenensitor CKJIOHHOCTb CTaIM K pOCTY 3€pHa IPH Harpese?

HazHauuTh pexXuM MOIHOTO OTXKUTA I CTAIA Mapku 45.

HaznauuTh pexum HOpManu3aluu AJis CTajld Mapku 45.

BriOpath TepMudeckyro 00pabOTKy Uil UCIPABIECHUS BUAMAHIITETTOBOW CTPYKTYpHI B
CTaJIbHOW OTJIMBKE.

BriOpath TepMudeckyto 00paboTKy AJIsi UCTIPABIEHUS! KPYITHO3EPHUCTOM CTPYKTYpPHI IO-
pSYEKATAHOW CTaJIH.

BriOpath 3akajo4Hylo cpeay, 00ecrneunBaronlyl0 HauOOJbIIYIO MPOKAIMBAEMOCTb yT-
JIEPOAMCTOMN CTaJIu.

BrIOpath 3aKkano4yHyIo cpeay Ul 3aKallKi JETHPOBAHHOM yIiIepoJucToi cTalu.
Bri6paThs pexxuMm oTIycKa 3aKaJeHHOM cTaju, 00ecTeuynBaloLil COXpaHEHNE BbICOKOM
TBEPJOCTH.

BriOpaTh pekuM OTIyCKa 3aKaJeHHOM CTaiu, 00ecreyrBaIOUINil BHICOKHE YIPYrue
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CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[Tnanupyemble pe3yiabTaThl 00yUeHHs

O1neHOYHBIC CPEACTBA

CBOICTBa

22. BeiOpaTh pexuM OTIyCKa 3aKaJCHHOW CTayid, 00ECIIeUnBAIOIINI COYETaHHE BBICOKOM
IMPOYHOCTHU, TBEPAOCTH, IIIACTUIHOCTHU U YIIapHOﬁ BA3KOCTH.

23. Cranp 45 Oputa moJIBEpruyTa HarpeBy moj 3akaiky 1o temmeparypsl 740 u 840 °C. Ka-
KOM peXHM HarpeBa BEIOpaH MPaBUIBHO U MOYeMy?

24. Cranp Y10 Obua moaBeprHyTa HarpeBy IoJ 3akaiky ao Temmeparypsl 740 u 900 °C.
Kakoii pexxum HarpeBa BEIOpaH NPaBUIBHO U TOYEMY?

MIIK-3 - KnaccupuuupoBaTbMapKu M IPYNIbI MAPOKCTAJEl,

NMPOKaATbIBA€EMbIX HA CTAaHE

3HaTh —  xnaccudukaruonnsie  npusHaku  rpym | [lepeveHb TeopeTHUeCKHX BONPOCOB K 3a4eTy (4 cemecTp):
cTajeit;
1. Mexanuueckue cBoiicTBa MeTamioB. KOHCTpYKTHBHAs MPOYHOCTb.
— MAapKHMpOBKY Pa3jIW4HbIX MAapOK CTaJH; © CCKHE CBO © OB. ROHCTPY POHHOC
2. MexaHu4eckre XapaKTepUCTUKH, ONPEAeIIsieMble IPH UCIIBITAHIH Ha PACTSHKEHHE.
— TPCACIIbL COACPAAHMA YIIICPONa H OCHOB-| 3 = Tpennocts 1 ciocobbl ee ompeeneHus..
HBIXJICTUPYIOIINX  NICMCHTOB B OCHOBHBIX | 4 = \fexampueckue XapaKTepHCTHKM, ONpEesSeMble NPH JTHMHAMHYECKMX HCIBITAHHIX
TpyHHax craim, (ymapHas BA3KOCTb, TEMIEpaTypa XJIaJHOJIOMKOCTH).
— MEXaHWYeCKHE CBOICTBa OCHOBHBIE TPYIIII
CTallu Ilepedyenb TeopeTHYECKUX BONIPOCOB K IK3aMeHy (5 cemecTp):
1. Knaccudukaius, MapkupoBKa U NPUMEHEHHUE YIIIEPOAMCTHIX cTajieil (OOBIKHOBEHHOTO
KauecTBa, KAUeCTBEHHOW KOHCTPYKIIMOHHON, HHCTPYMEHTAIBLHOM ).
2. Knaccudukanus, MapKUpoBKa ¥ MPUMEHEHHE KOHCTPYKIIMOHHBIX JIETUPOBAHHBIX CTaJei
(cTpouTenbHas, MaIMHOCTPOUTENbHAS U XOJOJHOW HITAMIIOBKH, yiydllaemas, pec-
COpPHO-TIPYKMHHAs, [IAaPUKOMOAINITHUKOBAs, cTanu 1 3akanku TBY, cranmn qiig XTO).
YmMmetn IIpumepHbie npakTHYeCKHe 3aJaHus 115 3a4eTa (4 cemecTp):

— OIpenensaTh TPYIIy CTalH, MpOoKaTbIBae-
MOM Ha CTaHe, O pa3HbIM KJacCU(UKAIUOH-
HBIM [TPU3HAKaM;

1. OOBsAcHUTD, KaKOE CBOMCTBO MaTepuaa XapakTepu3yeT MPOYHOCTb.
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CtpyKTypHBII

3JIEMEHT [Tnanupyemble pe3yiabTaThl 00yUeHHs OueHouHbIE CpeACTBa
KOMIETECHLINU

— ONIpeaesaTh COACpNKAHHWE yriepojaa U Jie- 2. OOBSCHUTH, KAKOE CBOMCTBO MaTepHala XapaKTepU3yeT TIACTUIHOCTb.

THPYIOLIMX 3JIEMEHTOB [0 Mapke craiu, npo-| 3. OOBACHHTH, KAKOE CBOWCTBO MaTepHuasa XapaKTepUu3yeT TBEPIOCTb.

KaTbIBAEMOW Ha CTaHE, 4. OOBACHUTH, KAKOE CBOKWCTBO MaTepHalia XapaKTepu3yeT yaapHas BI3KOCTb.

— OLUEHMBAThb  OCHOBHBIE  MEXAHUYECKHUE

CBOICTBa CTaJIH, IPOKATHIBAEMOI! Ha CTaHe, IpumepHbie npakTHYecKue 3aaanus 1 3a4era (5 cemecTp):
1. OObBsCHUTH, IO KAKUM IpU3HAKAM KIACCU(DHUIMPYIOT YIIEPOAUCTHIE CTATU
2. OOBSACHUTB, 10 KAKUM MPU3HAKAM KIACCHPHUIMPYIOT JISTHPOBAHHBIC CTAIIN

Bnaners IIpuMepHbIe NPaKTHYECKHE 3aJaHNU ISl IK3aMEHAa 10 PelIeHUI0 32/1a4 U3 nmpodeccro-

— IPaKTUYECKMMH HaBBIKAMHU OIIPEACIICHUS
TPYMNIIBI CTAIX MO Pa3HbIM KiIacCU(PUKAIUOH-
HBIM IIPU3HAKaM;

— THPaKTHYCCKMMH HaBbIKaMH OIPCACIICHUSA
COACpKaHUC YyrjepoJa U JICTUPYIOLIUX 3JIC-
MCHTOB 1O MAapKe CTaJIN;

— IPaKTHUYECKMMHM HAaBBIKAMHU OLICHUBAHUS
OCHOBHBIX MEXaHMYECKUX CBOWCTB CTaJM JIAH-
HOHM MapKHu.

HAJbHOH 00J1acTH (4 cemecTp):

1. PacmmdpoBaTb MapKu CTalH, yKazaB COJEp’KaHHE YIiIepoja, BUJ U COIACpPKAHUE JIETH-
PYIOIUX JIEMEHTOB, Ka4€CTBO, HA3HAYEHNE U TIPUMEPHBIE CBOWCTBA.

IIpuMepHbIe NpaKTHYECKHE 3aJaHUS JJI51 IK3aMEHa 110 PelIeHUI0 32/1a4 U3 npodeccuo-
HAJbHOH o0JsacTu (5 cemecTp):

1. OOBscHUTH, KaK TIO 0O003HAUCHUIO MAPKHU CTAJIH ONPEACIUTD BHU/I JETHPYIOIIETO dJIEMEH-
Ta.

2. OOBSCHUTH, KaK TI0 0003HAYCHUIO MAPKH CTATU OMPEIIEIUTh KJIACC CTAJIN 10 COepIKa-
HUIO YITIEPO/A U JIETUPYIOLIUX 3JIEMEHTOB.

3. OOBsCHUTH, KaK 10 0003HAYCHUIO MAPKH CTAJIH ONPEICIUTh TPYIITY KadeCTBO CTAJIH.

4. OOBsACHUTH, KaK IO 0003HAUECHUIO MAPKH CTAJU OMPENEIUTh KJIacC CTaIH MO0 Ha3Hade-
HHIO.

5. OOBSCHUTH, MOXKHO JTU TI0 MapKe CTAIH OIICHUTh IPUMEPHBIE MEXaHHUECKHE CBOICTBA
CTaJH.
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0) Ilopsiiok nmpoBeaeHUS MPOMEKYTOUYHOM ATTECTAIUN, IOKA3ATEJIH U KPUTEPUH
OLlCHUBAHMUSL:

IIpomexyTouHasi aTTecTanus MO JUCHUILINHe «MaTepuaioBeneHue» B 4-0M ceMecT-
pe BKJIIOYAET TEOPETHUECKUE BOIPOCHI, MO3BOJISIIOIIUE OLIEHUTh YPOBEHb YCBOECHUS 00yUaroIIy-
MUCS 3HAHUH, U TMPAKTUYECKUE 3a/1aHUs, BBIBIAIONINE CTENEHb C(OPMUPOBAHHOCTH YMEHHUN U
BJIAJICHUN, ¥ IPOBOJUTCS B BUJIE 3a4ETA.

3a4yeT MpOCTaBISIETCS MOCIIE OLCHKH 3HAHUI 00YUYaloMmMXCsl MO Pe3ysibTaTaM 3aIlUThl BbI-
IIOJTHEHHBIX J1a00paTOPHBIX PA0OT U KOHTPOJIBHBIX pabOT, BKJIIOYAIOIINX TEOPETUUYECKUE BOIPO-
Chbl U IIPAKTUYECKUE 3aJaHUs.

Iloka3aTesin U KpUTEPUH OLICHUBAHUA 3a4eTa (4 cemecTp):

Jlnst mosTydeHusl OLIEHKH

— «3auTeH0» — 00yJaroluics JOJKEH MOKa3aTh 3HaHUS HE TOJBKO HA YPOBHE BOCIIPOM3-
BeJICHUS U OOBsICHEHHs] MH(GOpPMAIlMU, HO U MHTEJUICKTYalIbHbIE HABBIKH pElICHUsl mpobiemM u
3a/1a4, HAXOXKJEHUsI YHUKAJIbHBIX OTBETOB K MpOOJIeMaM, OLIEHKH U BBIHECEHHUS KPUTUUYECKHUX
CYXKJICHUH;

— «He 3a4TeH0» — 00ydJaroluicsa He MOXET MOKa3aTh 3HAHMUS Ha YPOBHE BOCIIPOM3BEIIC-
HUSL U OOBSICHEHUS HH(OpPMAIMK, HE MOXET MOKa3aTh WHTEJUIEKTyalbHbIE HABBIKM PEIICHUs
MIPOCTHIX 3a7a4.

IIpome:xkyTouyHast aTTecTanus 1Mo JucuMIvIinHe «MarepuanoBeaeHue» B S-oM cemecT-
pe BKJIIOYAET TEOPETHUECKUE BOMPOCHI, MO3BOJISIIOIINE OLIEHUTh YPOBEHb YCBOEGHUS 00yUaromu-
MUCS 3HAHUH, U TPAKTUYECKUE 33/1aHUS, BBIBIAIONINE CTENICHh C(OOPMUPOBAHHOCTH YMEHUH H
BJIaJICHUM, ¥ TPOBOAUTCS B (hopMe 3K3aMeHa

DK3aMeH 10 JaHHOW AUCUHUIUIMHE IPOBOAUTCS B YCTHON (hopMe IO SK3aMEHAIIMOHHBIM
OuneTaM, KaXIplii U3 KOTOPBIX BKIIOYAET 2 TEOPETUUYECKUX BONPOCA U OJTHO MPAKTUYECKOE 3a-
JaHHE.

IToka3aTesu M KPUTEPUH OLIEHUBAHUs YKk3aMeHa (5 cemecTp):

— Ha OLIEHKY «OTJMYHO» — 00yJaloLUiics IEMOHCTPUPYET BBICOKUN YPOBEHb CPOPMHUPO-
BAaHHOCTH KOMIIETEHIIU, BCECTOPOHHEE, CUCTEMATHYECKOE U TITyOOKOe 3HaHHe y4eOHOro MaTe-
puana, cBOOOHO BBIMOIHSET MIPAaKTHUYECKHE 3a/1aHusl, CBOOOIHO ONEPUPYET 3HAHUSIMU, YMEHHU-
MM, IPUMEHSET UX B CUTYyalUAX MOBBILIEHHON CII0KHOCTH.

— Ha OLIEHKY «X0POLI0» — 00y4aronuiicsi 1eMOHCTPUPYET CPEAHUN YPOBEHb CPOPMUPO-
BAHHOCTU KOMIIETECHIIMI: OCHOBHBIE 3HAHM, YMEHUS OCBOEHBI, HO JOIYCKAKTCS HE3HAYUTEIIb-
HbIE OINOKH, HETOYHOCTH, 3aTPYIHEHUS IPU aHATUTUYECKUX OINEpaLUsX, IEPEHOCe 3HaHUN U
YMEHUU Ha HOBBIC, HECTAHIAPTHBIE CUTYalUU.

— Ha OIICHKY «Y/0BJIETBOPUTEIbHO» — 00yJaIONMIUNUCS IEMOHCTPUPYET TOPOTOBBIN ypO-
BeHb C(POPMUPOBAHHOCTH KOMIETEHIUI: B X0JIe KOHTPOJIBHBIX MEPOIPUSATHH JOMyCKAIOTCS
OIMOKH, MPOSIBIISIETCS OTCYTCTBHE OTACIBHBIX 3HAHUM, YMEHUN, HABBIKOB, 00YJaIONUNACS HC-
IBITHIBACT 3HAYUTEIIbHBIC 3aTPYAHEHUS IIPU ONIEPUPOBAHUY 3HAHUSAMU U YMEHUSIMHU IIPU UX I1€-
PEHOCE Ha HOBBIC CUTYyallUH.

— Ha OLIEHKY «HEeyA0BJIETBOPUTEIbHO» — 00YJaIONIUIiCs IEMOHCTPUPYET 3HAHUS HE 00-
nee 20% TeopeTHYecKoro MaTepuaa, J10IycKaeT CylIeCTBEHHbIE OIIMOKH, HE MOXKET MTOKa3aTh
VHTEJUIEKTYaJIbHBIE HABBIKU PELICHUS IIPOCTHIX 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 METAIUIOrpaduvIecKoro MUKpockona. MeToaruuecKkue yKazaHusi K JJaDopaTopHOW 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: M3n-so Marauroropck. roc. Texs. yu-ta um. I'.1. 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.  Ememommun A.H., Ilerpouenko E.B. MukpocTpykTypa JIerMpOBaHHBIX CTaleil U 4yry-
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
IUIACTUYECKON AeGopMaIiii U MOCIEIYIOIEro HarpeBa Ha MUKPOCTPYKTYPY U TBEPIOCTh 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 padore. — Mar-
Huroropck: MI'TVY, 2009. — 15 c.
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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. Hocosa, 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 OTXKUTa U HOpMajiu3anuu. MeToaudyeckue ykazaHus K JJabopaTopHOU 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. — Marautoropck: 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 pal(i[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.

DnexkTpoHHO-O0MbIHnoTeuHbie cuctemMbl 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

DinexkTpoHHas 0Oa3za nepuoamueckux wm3nanuii East View Information Services,
000 «MMBUCY
o DnexkrpoHHO-0ubanoreunas cucrema «BOOK.ruy»
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http://elibrary.ru/project_risc.asp
http://scholar.google.ru/
http://window.edu.ru/
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http://magtu.ru:8085/marcweb2/Default.asp
http://192.168.20.6/marcweb2/default.asp
http://e.lanbook.com/
http://polpred.com/
http://znanium.com/
http://ibooks.ru/home.php?routine=bookshelf
https://www.biblio-online.ru/
https://dlib.eastview.com/
https://dlib.eastview.com/
https://www.book.ru/

o 9H€KTDOHHO-6I/I6J'H/IOT€‘IH3H cucrtema «KOHCYIBTAHT CTYJICHTA»

9 MaTtepuajibHO-TEXHHYECKOe o0ecriedeHne TUCHUIINHbI (MOLYJIs1)

MaTCpI/IaJ'IBHO-TeXHI/I‘{eCKOG obecneyenne JUCHUITIIMHBI BKJIFOYACT:

Tun u Ha3BaHuUE ayau-
TOpUU

OcHarieHue ayiuTopuu

VYueOHast ayuTOpus Uis
IPOBECHUS JICKIIMOHHBIX
3aHATHI

MynbTUMEAMITHBIE CPEICTBA XPAaHEHMs], IIEpeladyd U IIPEICTaB-
JIeHUs UHPOpMaLUU

VYuebHas ayquTopus 1is
pOBeICHUS TaO0PaTOPHBIX
3aHATUI

OOopynoBanue Ui MPUTOTOBJICHUS NUTU(POB (OTPE3HBIC, IILIH-
(hoBaJIbHBIE W TOJHUPOBAIBLHBIC KPYrH; 000pYyAOBaHUE NI TPaB-
JIeHUs TUT(OB).

YueOHast ayTuTOpHs ISt
IPOBEJCHNUS J1TA0OPATOPHBIX
3aHATHI

1. MamuHbl yHHUBEpCaJlbHbIE HCIBITATENIbHbIE HA PacTSKEHUE,
C)KaTue, CKpy4uBaHHeE.

2. MepuTenbHbI HHCTPYMEHT.

3. [IpuGops! 11 U3MepeHUs TBEPAOCTH 110 MeTosaM bpuners u
Poxsemnna.

4. MukpoTBepaoMep.

VYueOHast ayTuTOpHs ISt
IPOBECHNUS J1TA0OPaTOPHBIX
3aHATHI

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

YuebHas ayuTopus 1is
IpOBEICHUS JTa00PaTOPHBIX
3aHATUN

1. Meramtorpadgudeckue  Mukpockornsl  Heodor,
METAM 32M
2. KommbproTepHble cUCTEMBI aHaMU3a H300pasKeHUN

SIAMS-600 u Thixomet Pro.

3. Muxpockonst MUM-6, MUM-7.

4. Konnexkuun Mukpo- m makpouuindoB yriepoau-
CTBIX M JIETHPOBAaHHBIX CTaJleil U CIUIaBOB.

S. Anb00MBI MUKPOCTPYKTYP.

Aynuropus 1uisi TpPyIIOBBIX
Y UHIUBUIYAJIbHBIX KOH-
CyJIBTALIMM, TEKYIEro KOH-
TPOJI U IPOMEKYTOUHOM aT-
TECTaLUU

Crenanu3upoBaHHas MeOeb.

[epconanbhbie KoMmmbiOTepsl ¢ makerom MSOffice, BeixoqoM B
WuTepHeT W C JOCTYNOM B 3JCKTPOHHYH) HWH(POPMAIIMOHHO-
00pa3oBaTeNbHYIO CPEy YHUBEPCUTETA

AyauTopuu Jyisi caMoCTOsI-
TeIbHOU PabOTHI: KOMIIBIO-
TEpHBIE KJIACCHI; YNTATbHBIC
3aJ1b1 OMOJINOTEKH

[epconanbhbie KommbioTepsl ¢ makerom MSOffice, BeixomoM B
WNuTepHeT W C JOCTYNOM B 3JCKTPOHHYHO WH(MOPMAIMOHHO-
00pa3oBaTebHYIO CPEy YHUBEPCUTETA

[Tomerienue aast XpaHeHUs: U
npoduIakTU4eckoro 0ocimy-
JKUBaHHS y4eOHOTO 000py10-
BaHMs

CriermanusupoBanHas Me6enb. CTaHOUHBIN MapK 000pYIOBaHUS
U MHCTPYMEHTHI AJI MPOPUIAKTUUECKOTO OOCITyKUBAHUS U pe-
MOHTa ydeOHoro oOopynoBanus. [lomemenue mjis XpaHEHUS
y4eOHOT0 000pyI0BaHHUS
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