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1 Ilean ocBOEHHH JUCHUILIHHDI

Heasavu ocBoerust pucumiauabl K<MATEPUAJIOBEJIEHUE) siBasiroTcesi: mproope-
TEHUE CTYACHTAMHU TEOPETHUYECKUX 3HAHUM O 3aKOHOMEPHOCTSIX, OMPEACIISIOIIUX CBOMCTBA Ma-
TEPUATIOB, NMPAKTUYECKUX HABBIKOB KOHTPOJIS M MPOTHO3MPOBAHMS CBOWCTB U ITOBEICHUS MarTe-
pHAJIOB B Pa3JIMYHBIX YCIOBUAX MX OOpPaOOTKHM W IKCIUTyaTallid, HEOOXOIUMBIX OakajaaBpy IO
npodunto «MaTrepuasjioBeleHHEe W TEXHOJOTHH MATepUaIoB (B MAIIMHOCTPOECHHH)» s
MJIOAOTBOPHOM HAYYHO-HMCCIIEIOBATEIBCKOM, PacyeTHO-aHATUTUYECKOM, MPOU3BOJICTBEHHOW H
MPOEKTHO-TEXHOJOTHYECKON IEATEIIbHOCTH.

2 MecTO AUCHHUILVIMHBI B CTPYKTYpe 00pa30BaTeIbHON POrpaMMbl OATOTOBKH 0a-
KaJlaBpa

Jucuunmmmnaa b1.5.20 MaTtepuaJjioBeaenue BXoauT B 0a30BYI0 4acTh 0s0ka 1 o6paso-
BaTEJIbHON IIPOIPAMMBI.

Jlns u3ydeHus: TUCIUILIMHBI HEOOXOAUMBI 3HaHUA (YMEHHUs, BIaJeHUs), cPOPMUPOBAH-
HBIC B pe3yJIbTaTe U3yUCHUS:

- qucHUILInH 6a3oBoi vactu Onoka 1: B1.6.10 ®usuka; 51.5.11 Xumus; b1.5.13 Met-
posiorusi ctangaptusanus u ceprtuduxanus; b1.b.17 OOmiee maTepraioBeieHHEe U TEXHOJIOTHU
MaTepuasoB

- TUCITUIUIMH BapraTuBHOM dactu 61oka 1: b1.B.01 ®dusndeckas xumus;

- IPaKTHK BapraTUBHOM yacTu Osoka 2: b2.B.01(Y) Yuebnas — npakTvKa 1Mo MOJTy4eHHIO
MEPBUYHBIX MPOPECCHOHATBHBIX YMEHUHN U HABBIKOB, B TOM YHCIIC IEPBUYHBIX YMECHUW U HABHI-
KOB HAyYHO-UCCIIEIOBATENIbCKON JAESITETbHOCTH.

3nanus (yMEHUs, BIAJCHHS), IOJYYCHHBIC MPU W3YYEHUH TAHHOW JUCHHUILTMHBI OyIyT
HEOOXOIUMBI JUISI OCBOCHHUS MOCIIEAYIONIUX TUCIUTUIINH:

- muctuiuiiH 6a3oBoi wactu Onoka 1: B1.5.19 Mexanuueckne CBoOiCTBa MaTepUasoB;
b1.B.21 MogaenupoBaHue U ONITUMHU3AINS CBOHCTB MAaTepUAIOB U TEXHOJIOTUYECKUX MPOIIECCOB,;

- TUCIMIUIMH BapuaTtuBHON yact 610ka 1: b1.B.03 IIpoaBmkenne HayqHOH TPOTyKIINH;
b51.B.04 OcHOBBI TEpMHUECKONW M XMMUKO-TepMHUUECcKoi 00paboTku Metaios; b1.B.05 Mamm-
HocTpouTenbHble MaTepuaisl; b1.B.06 Mertoasl uccienoBaHuil MaTepuanoB U IPOLIECCOB;
b1.B.07 ®usnyeckue cpoiictBa marepuaion; b1.B.08 Teopus crpoenus marepuanos; b1.B.09
N3nococroiikne matepuansl u u3genus; b1.B.10 Kopposust u meroast 3ammutel; b1.B.11 Ilo-
BEPXHOCTHOE YIPOUYHEHHE U MOJU(PHKAINS TOBEPXHOCTEH;

- IUCIUIUIAH TI0 BBIOOPY BapuatuBHOM dacTu Oioka 1: 51.B./1B.04.01 Bribop maTepua-
70B U TexHosoruil B MamuHocTpoenuu; b1.B.J[B.04.02 OcHoBBI pOEKTHUPOBaHUS TEXHOJIOTHU-
yeckux mporeccoB; b1.B.J[B.05.01 CgoiictBa u npumenenue mokpeituii; b1.B.J[B.05.02 Tanb-
BaHUYECKHE MOKPBITHS, b1.B.JIB.06.01 OyHKIHOHATIbHBIE MaTepHabl;
b1.B.JIB.06.021ucTpymenTansabie Matepuansl; b1.B.J[B.07.01 Hemeranmndeckue MaTepuasl,
b1.B.JIB.07.02 Komnosununonusie Matepuansi; b1.B.JIB.08.01 HUP; b1.B./1B.08.02 OcHoBbl
kpucrawtorpaduun; b1.B.JIB.10.01 IIpernsie meramnsr u crutaBel; b1.B.J[B.10.02 CgoiictBa n
MPUMEHEHUE JTUTHIX U3JIEIHH;

- IPaKTHK BapraTUBHOM dacTu Osioka 2: 62.B.02(Y) Yuebnas — npakTuka 1o noxyueHuto
MEPBUYHBIX MPOPECCHOHAIBHBIX YMEHUN U HABBHIKOB, B TOM YHCIIE IEPBUYHBIX YMEHUN U HABBI-
KOB Hay4HO-uccienoBarenbckoit aesitenbHocTr; b2.B.03(I1) [Ipon3BoacTBeHHAss — MpaKTHKA 1O
MOJYYEHUI0 TPO(EecCHOHANBHBIX YMEHHMH U ONbITa NPo(ecCHOHANBHON JeATeNbHOCTH;
b2.B.04(IT) [IpousBoacTBeHHas — MpeIUIUIOMHAs MPAKTHKA,

- TOCYJIapCTBEHHON MTOTOBOM aTTectanuu 6a3oBoi yactu Oyoka 3: b3.5.01 [ToaroroBka
K clladye W chaya rocygapctBeHHoro sk3amena; b3.5.02 IToaroroBka k 3amure W 3aliuTa BbI-
MYCKHOM KBaJM(UKAITMOHHON PabOTHI.



3 KomnereHunu o0y4aromierocs,

¢popmupyembie B pe3yiabTare OCBOEHHS

AUCHUILINHBI, U IVIAHMPYeMble pe3yJIbTaThl 00y4eHust
B pesynbprare ocBOEHUS AUCHUILTUHBI «MaTepuaioBeieHIe» 00yJaromuiics JOIKeH 00-
Ja/1aTh CIEAYIOIUMUA KOMIETEHIUSIMHU:

CtpyKTypHBII
JJIEMEHT

KOMIICTCHIINH

[Tnanupyemble pe3yiabTaThl O0yYeHHs

-3 — TOTOBHOCTH NMPUMEHATH (QyHIaMeHTAJbHbIE MATEMATHYECKHU TeCTBEHHOHa-
OIIK-3 OTOBHOC e aMeHTa e MareMa eCKHe, eCTeCTBEeHHOHA
YUYHbI€ U 00lIeHHKeHEPHbIE 3HAHMS B TPO¢)eCCHOHAIBbHOM 1eATeJIbHOCTH

3HaTh — 0a30Bblc TOHATHUS M 3aKOHBI (DyHIaMEHTAIbHBIX pa3iesioB (PU3HUKHU, XH-
MUH, GQU3NYECKON XUMHUH, MATEMATHKN U OOIICHHKEHEPHBIX TUCIUILTAH

Ymerpb — pemarb CTaHJApTHBHIE 3a/Jaud MPOGeCcCHOHATBHON JCATEIHHOCTH, Tpe-
Oyromue npuMeHeHUs (QyHIAMEHTAIBHBIX MAaTEMaTHYECKHX, €CTECTBEHHO-
HAyYHBIX ¥ OOIICHHKEHEPHBIX 3HAHUN

Brazets — HaBBIKAMH PEIICHHUS CTaHAAPTHBIX 3a1a4 NPOo(ecCHOHATBLHON JIesTelb-

HOCTH, Tpe6y10mne IMIPUMCHCHHA (I)YHI[aMCHTaJ'ILHLIX MAaTEMATUYCCKHUX,
C€CTCCTBCHHOHAYYHBIX U O6H1€I/IH)KGHepHI)IX 3HAHUM

IIK-4 — ciocoGHOCTh MCIOJIB30BATH B MCCJIEI0BAHUSX M pacyeTax 3HAHUS 0 MeTOAaxX Mc-
cJIe/I0OBaHUS, AHAJIN3A, INATHOCTUKHU M MO/JeJMPOBAHMS CBOICTB BellecTB (MaTepHaJIOB),
(pu3uYeCKNX M XUMHYECKHX Mpoleccax, NPOTeKAIIMX B MaTepuajax NpPH HX MoJy4de-
HHMH, 00padoTKe U MOAUPUKALUA

3HaTh

— OCHOBHbBIE IPUHIUIBI U 000PYAOBaHKE [T UCCIIEOBAHUS, aHAIM3a, U~
arHOCTUKHU M MOJIEJIMPOBAaHUS CBOMCTB BELIECTB (MaTepHasoB);
— CYIIHOCTh METOJIOB MCCIICAOBAaHUS (PU3MUECKUX M XMMHUYECKHX TpOIec-
COB, MPOTEKAIOIIMX B MaTepuaiax MpU UX MOJIy4eHUU, o0paboTKe U MOIU-
(uKaIK U UX BIMSIHUE HAa CTPYKTYPY U CBOWCTBA MaTEpUaAIOB

VYmMmern

— HCIIONB30BaTh B MCCIEJOBAHMAX M pacueTax 3HaHUS O METOIax Hccie-
JIOBaHUs, aHaIN3a, JUarHOCTUKU M MOJETUPOBaHMS CBOICTB BellecTB (Ma-
TEpHAaJIOB);

— HCHOJB30BaTh B MCCIEJOBAHUAX 3HAHHUS O METOJAaX MCCieNoBaHUs (u-
3MYECKMX U XMMHUYECKUX IMPOLECCOB, MPOTEKAIOUINX B MaTepHaiax MpU UX
MI0JIy4€HUH, 00paboTKe U MOAUPHUKAITII

Bnanets

— HaBbIKAMM MPOBEACHUS MEXaHMUYECKUX HCHBITAHUN, U3YyYEHUsl CTPYKTY-
PBI, KOHTPOJISA Ie(PEKTOB B MaTepraiax u U3IeIusX;

— HaBBIKAMH HCCJIEIOBAHMUS MPOIIECCOB, MPOTEKAIOIINX B MaTepHajax MpH
UX MOJy4eHUH, 00paboTKe ¥ MOIU(UKAIIIH

ITIK-9 — roToBHOCTH YYacTBOBaTh B pa3padoTKe TEXHOJIOrHYeCKHX MPOLEecCOB NMPOU3BO/I-
CcTBa U 00pa00TKH MOKPBITHI, MATEPHAJIOB M M31EJIUH M3 HUX, CHCTEM yIpPaBJICHUS TeX-
HOJIOTMYECKMMHU NpoLeccaMu

3HaTh

— 3aKOHOMEpHOCTH (Da30BBIX MpeBpalieHuid U GOPMHUPOBAHUSI CTPYKTYPHI
U CBOMCTB, MPOUCXOISAIIMX B Marepuajax MpU pealn3aldd TEXHOJIOTHYe-
CKHMX TIPOIIECCOB MPOM3BOACTBA, 00pabOTKH M MOAU(PUKAIIMN MaTePUAJIOB,
TOKPBITHI, T€TAJICH U U3JEIUN;

YmMmern

— QHAJIM3HUPOBAThH BIIMSIHHUE IAPAMETPOB TEXHOJIOTMYECKOTO Ipolecca Ha
xapakTep (a3oBbIX MpeBpalleHuil, CTPYKTypy U MpH MPOU3BOJCTBE, 00Opa-
00TKM 1 MOJIM(UKAIIMY MAaTEPUAJIOB, MOKPBITUH, TeTael U n3aenui

Bnanets

— HAaBBIKaMM aHajin3a BJIMAHUC MApaMETPOB TCXHOJOTMYCCKOIO Mpouccca
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CTpyKTypHBII
AJIIEMEHT
KOMIIETEHINH

[Tnanupyemble pe3yabTaTbl 00ydeHUs

Ha Xapakrep (pa3oBbIX NMpEeBpalleHul, CTPYKTYpYy U MpHU NPOU3BOACTBE, 00-
paboTKK ¥ MOJU(HUKAIIMKA MAaTEPHAIIOB, HOKPBITUH, eTajel u U31eIui

IIK-11 — cmoco0HOCTBIO NPUMCEHSATDL 3HAHUA 00 OCHOBHBIX THIIAX COBPEMEHHBIX HeEOopra-
HUYCCKHUX U OPraHU4Ye¢CKUX MAaTCPHUAJI0B, IPHHIAIIAX BblﬁOpa MaTepuaJaoB AJid 3aJaHHBIX
yCJIOB]/Iﬁ IKCILIyaTauu ¢ Yy4Y€TOM Tp660BaHI/Iﬁ TEXHOJOIrH9YHOCTH, IKOHOMHUYIHOCTH,
HAJCKHOCTH M JO0JI0OB€YHOCTH, IKOJOIHYECCKHUX HOCJIEI[CTBI/Iﬁ HX IIPUMECHCHUA IIPH IIPO-
CKTUPOBAHHU BLICOKOTECXHOJOI'HYHBIX IIPOLECCOB

3HaTh

— OCHOBHBIE OIIPECIEHUS U MIOHATUS MaTepUAIOBEICHMUS;
— OCHOBHBIE METO/Ibl UCCIIEIOBAHUI, HCIIOJIBb3YEMBIX B MaTepuaIoBeIe-
HUM,

— CYLIHOCTbh U 3aKOHOMEPHOCTH IIPOLECCOB MPH KpUCTALIU3ALMH, 1edop-
Maluu, Harpese 1e()OpMHUPOBAHHBIX METAIJIOB,;

— CYLIHOCTb M 3aKOHOMEPHOCTH (ha30BBIX U CTPYKTYPHBIX IPEBPALICHUN B
CIJIaBax MpPU TEPMUYECKOM, TEPMO-MEXaHUYECKOM U XUMHKO-TEPMUYECKOM
BO3JCHUCTBUSX;

— BIUSHHME CTPYKTYPHBIX XapaKTEpPUCTUK Ha CBOWMCTBA MaTepUaloB M HUX
M3MEHEHHMs 110J1 BIMSHUEM YCJIOBUN IPOM3BOJCTBA, 00pabOTKH M 3KCILTya-
Taluy,

— OCHOBHbBIE THIbl KOHCTPYKIMOHHBIX U MHCTPYMEHTAIbHBIX MaTepHallOB
JUISL U3JIeNIUN Pa3InYHOI0 Ha3HAuUEHHsI C yYETOM HKCIUTyaTallMOHHBIX Tpebo-
BAHMU U OXPAHBI OKPYKAIOIIEH Cpebl

YmMmern

— AQHAIM3MUPOBATh JAHHBIE O CTPYKTYpPE M CBOWCTBAX, TEXHOJIOTMYECKUX
mporeccax MpOU3BOJICTBA, 00pabOTKM W MOAU(HUKAIMK MaTEpUaIOB U II0-
KPBITHI TPUMEHUTETIHHO K PEIICHUIO MTOCTABIEHHBIX 3a7a4;

— BBIOMpATh MaTepuain JUis U3TOTOBJICHMS JeTajled M U3JeNUid MPUMEHHU-
TCJIBHO K PCIICHHIO IMOCTABJICHHBIX 3a1a4

— mpuoOpeTaTh 3HaHUS B 00JIACTH MaTepHAIOBEICHHUS,

— TMPUMEHATh MaTepHallOBeAUeCKHe 3HaHUS B MpodeccHoHaNbHON es-
TEJIHHOCTH; UCTIOJH30BaTh MX HA MEKIUCIUILTHHAPHOM YPOBHE

Bnanets

— npo¢ecCHOHAIBHBIM S3bIKOM B 00JIACTH MaTepHallOBeICHHS;

— IPaKTUYECKMMH HAaBBIKAMH HCIIOIb30BAHHUS OCHOBHBIX METOJOB HCCIIE-
JIOBaHUS B 00J1aCTU MaTepHUaIOBEACHNUS;

— BO3MOXKHOCTBIO MEXIMCHUIUIMHAPHOTO INPUMEHEHHsSI MaTepualoBelie-
HUS;

— HaBBIKAMU OLIEHKM TEXHOJIOTMYECKUX U CIYyKEOHBIX KauecTB MaTepua-
JIOB IIyTEM KOMIUIEKCHOI'O aHaIu3a UX CTPYKTYPBI U CBOMCTB, a TAKXKE pe-
3yNbTaTOB QU3UKO-XMMHUECKHUX, KOPPOSHOHHBIX M IPYTHX UCTIBITAHUMN

4 CTpyKTypa U collepkaHue JMCUUILUIUHBI (MO1YJIs1)

OO1mast TPYA0EMKOCTh AUCIUIUTHHBI cocTaBiseT 9 (4+5) enunun, 324 (144+180) gaca:
——KOHTaKTHas pabora — 127 (55+72) akan. vaca:

— — ayauropHas — 119 (51+68) akas. gacos;

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

—camocTosiTenbHas padora — 125,6 (53,3+72,3) yacos;
—MOJroTOBKA K 3k3ameny — 71,4 (35,7+35,7) yaca.
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Paszngen 1 4
1. Bgenenue. Ctpoenue u cBoiictBa me-| 4 |4 1/0U 4,3 [IpopaboTka TeopeTHueCcKOro Texywuii koHmponsb OIIK-3 —3yB
Tajy10B. MeToibl Hcce10BaHus (JlekLMOHHOT0) MaTepuaia; nofA- |YcTHbIM 3kcnpecc-onpoc 3a- |[1K-4 —3yB
Marepuanosenenue. Ponbp matepuana B rOTOBKa K JJa0OpaTOPHBIM 3aHs- |1iuTa jabopartopHelx pador  |I1IK-9 —3yB
IKcIUTyaTanuu  usnenmid.  Knaccudukanus THSIM. [IK-11 —3yB
matepuanoB. OCHOBHBIE CBOMCTBa MaTepua-
70B. CBs3b MEXIy CTPYKTYpPOW U CBOMCTBa-
MU  MaTepuaioB. MeTobl HCCIeI0BaHUS
CTPYKTYPHI.
2. ATOMHO-KpHUCTalnmuyeckoe cTpoeHue| 4 |4 2/01 5 IIpopaboTka JleKInOHHOTO MaTe- | Tekywuii KOHmpOob OIIK-3 —3yB
METaJIIOB puaina; moAroToBka K Jadopatop- |3ammTa naboparopusix pa-  |[1K-4 —3yB
OcHOBHBIE THIIBI CBA3eH. Buabl kpucran- HBIM 3aHSATHM; ITOJATOTOBKA K 601. KonTponbHas pabora I1K-9 —3yB
noB. Kpucrammueckas pemerka. [lonumop- KOHTpPOJIbHOM paboTe [IK-11 —3yB
¢u3M. AHnzotponus. JledexTsl KpucTamiu-
4ecKoro cTpoeHus. Mexanusmsl 1uddy3un
3. Kpucrammmsanus pacriaBos 4 16 2/21 9 IIpopaboTka JIeKIHOHHOTO MaTe- | Tekyuuii KOHmMpOb OIIK-3 —3yB
TepMoanHaMuyecKue yCaoBHs KpUCTaLIN- puana; moAroToBka k jadoparop- |KonrponbsHas padora [IK-4 — 3yB
3anuu. MexaHu3M KpUCTaJUIM3aluy MeTa- HBIM 3aHSATHSIM; ITOJATOTOBKA K 3amura naboparopHsix padot ([1K-9 —3yB
n0B. CaMOIIpOn3BOJIbHAS U HECAMOTIPOU3- KOHTpPOJIbHOM paboTe [IK-11 —3yB
BOJIbHAS KpUCTaJUIM3anus. Moaupunuposa-
Hue. JleanputHasa kpuctammsanus. Ctpoe-
HUE CIUTKA
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4. Jlepopmarnus u HarpeB AepOpMHUPOBAH- 221 9 [IpopaboTka neKIMoHHOro Mate- | Texywuti KOHmpoib OIIK-3 —3yB
HBIX MaTepUajIoB puaJia; moAroToBKa K adoparop- |KonrponbsHas padora [IK-4 — 3yB
VYrpyras u niaactuyeckas aedopmarusi. HBIM 3aHSTHIM; OATOTOBKA K 3amuta nadopatopusix padot |[1K-9 — 3yB
Mexanusm nedopmanuu. MismMeHeHue cTpyk- KOHTPOJILHOHM padoTe [IK-11 —3yB
TYpbI U CBOICTB MOJIUKPUCTATUINYECKOTO
MeTajuia ipu aedopmanyn. M3menenne
CTPYKTYpPHI U CBOICTB Mpu Harpese nedop-
MHUPOBAHHOT'O METAJLIA.
5. MexaHu4eckue CBOMCTBA MaTepUaIoB 2/01 [TpopaboTka JEeKIMOHHOTO MaTe- | TeKyuuti KOHmpob OIIK-3 —3yB
OcHOBHBbIE TIOHATHS U oTnpesiesieHus. Bu- puana; moAroToBka K Jadopatop- |3ammTa 1adoparopusix padot |[1K-4 —3yB
Ibl, METOJbI U 000pYAOBaHUE JUIsl UCIIBITA- HBIM 3aHSTHSM; ITOJTOTOBKA K KonrponsHas pabora [1K-9 —3yB
HHSI MEXaHUYECKUX CBOWCTB. KOHTPOJIbHOU paboTe I1K-11 —3yB
6. ®azoBbIe U CTPYKTYpHBIE MPEBPAIICHUS 2/0M1 [IpopaboTka neKIIMOHHOr0 Mate- | T exywuti KOHmpoas OIIK-3 —3yB
B JIBYXKOMIIOHEHTHBIX METAJUINYECKUX CH- uasa; IoJroToBKa Kk jaboparop- |KonrpomnbHas padora [1K-4 —3yB
yX )
cTeMax HBIM 3aHATHUSIM; IOJITOTOBKA K 3amuta 1adopatopHbix padot |[1K-9 — 3y
OCHOBHBIE TIOHATHS TEOPUH CIUIaBOB. [[ua- KOHTPOJIbHOM paboTe [1K-11 —3yB
IrpaMMBbl JBOMHBIX cucTeM. POpMHUpOBaHHE
CTPYKTYPbI IBOMHBIX cIiIaBOB. OCHOBHBIE
TIOHSATHUS O TPOWHBIX CHCTEMaX.
7. XKene3oyriaepoaucTble CIIaBbl 6/21 IIpopaboTka JIeKIMOHHOTO MaTe- | Tekyuuii KOHmpOob OIIK-3 —3yB
DopMupoBaHUE CTPYKTYPHI CTAJIEH U Uy- puaa; noAroToBka K jadboparop- |KonrponbHas pabora [1K-4 — 3yB
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T'YHOB B paBHOBECHOM COCTOSIHUU. HBIM 3aHSTHIM; OATOTOBKA K 3amuTa 1a00paTOPHBIX [1K-9 —3yB
KOHTPOJILHON paboTe [1K-11 —3yB
Hroro no pazneny 4 134 |17/61 53,3 [IpopaboTka nekunonHoro Mate- |IIpomercymounviit Kou- OIIK-3 —3yB
puana. M3ydyeHue 1ONOIHUTENL- |mpo/ib (JK3aMEH) [1K-4 —3yB
HOT'O MaTepHaa. [1K-9 — 3yB
I1K-11 —3yB
Paznes 2 5
8. Knmaccudukanus, MmapkupoBka u npume- | 5 |6 6/41 12,3 [IpopaboTka neKIMoHHOro Mate- | Texywuti KOHmpoib OIIK-3 —3yB
HEHUE JKEJIe30yTJIEPOJUCTHIX CIIJIaBOB puala; moAroToBka k jadoparop- |Konrponbsnas padora [IK-4 — 3yB
CBsI3b MEXly CTPYKTYpOH M CBOIICTBaMU HBIM 3aHSTHSM; ITOJTOTOBKA K 3amura naboparopHsix padot ([TK-9 —3yB
cepbIx uyryHoB. Knaccudukanms, Mmapku- KOHTPOJIbHOU paboTe [IK-11 —3yB
POBKa U MPUMEHEHHUE CEepbIX YyryHOB. Biu-
STHUE YIJIEpOJa U IPUMECEN Ha CBOMCTBA
craneil. Kinaccudukanus, MapkupoBka u
MPUMEHEHHE YTIIEPOJNUCTHIX CTaJICH.
9. ®opMupoBaHNe HEPABHOBECHBIX CTPYK- | 5 |6 6/21 12 IIpopaboTka JleKInOHHOTO MaTe- | Tekyuuii KOHmpOob OIIK-3 —3yB
Typ puana; moaAroToBka k madopartop- |KonrponbHas padota [IK-4 — 3yB
@da3oBble MPEeBpaILEHH B XKeIe30yTIepo- HBIM 3aHSATHSIM; ITOJATOTOBKA K 3amura naboparopHsix padot ([1K-9 —3yB
JMCTBIX CIIJIaBaX MPU HArPEBE U OXJIAXKIE- KOHTPOJIbHOU paboTe IIK-11 — 3yB
HUH.
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10. OcHOBBI TEpMUYECKOIT 00pabOTKH 5 |8 8/41 12 [IpopaboTka neKIMoHHOro Mate- | Texywuti KOHmpoib OIIK-3 —3yB
[ToHsTHS 00 OCHOBHBIX BHIAX TEPMUYC- puaJia; moAroToBKa K adoparop- |KonrponbsHas padora [IK-4 — 3yB
cKkoil o0pabotku. Knaccubukanus, uensb u HBIM 3aHSTHUSIM; TOATOTOBKA K 3amuta nadopatopusix padot |[1K-9 — 3yB
MPUMEHEHHUE BUIO0B TEPMHUECKOI 00padoT- KOHTPOJILHOHM padoTe [IK-11 —3yB
KH
11. Knaccudukanus, MapKupoBKa, CBOH- 5 |6 6/21 12 [IpopaboTka neKIMoHHOr0 Mate- | Texyuuti KOHmpoib OIIK-3 —3yB
CTBA Y MPUMEHEHUE JIETUPOBAHHBIX CTAJICH puaia; moAroToBKa K adoparop- |KonrponbsHas padora [IK-4 — 3yB
Kounctpykuuonnsie cranu. MHCTpyMeH- HBIM U MIPAKTUYECKUM 3aHATHM; |3amuTa jabopaTopHbix padot |[1K-9 — 3yB
TaJbHbIE CTAJIU U cIIaBbl. CTalu U CIJIaBbI € IIOATOTOBKA K KOHTPOJIBHOM pa- [IK-11 —3yB
0COOBIMU (PUZUYECKUMU U XUMUYECKUMU 6ote
CBOWCTBaMHU
12. MapkupoBka, CBOICTBa U IpUMeHeHue | 5 |4 4/21 12 IIpopaboTka JleKInOHHOTO MaTe- | Tekyuuii KOHmpOob OIIK-3 —3yB
CIUIaBOB I[BETHBIX METAJIJIOB puasna; moAroToBKa K jadboparop- |3ammura sabopatopHbix padot [I1IK-4 —3yB
AJIOMMHUH U €ro cIijIaBbl. MeHbIe cIuia- HBIM 3aHSITHIM; TOATOTOBKA K [TK-9 — 3yB
Bbl. CIIJIaBBI TUTaHA. KOHTPOJIbHOU paboTe I1K-11 —3yB
13. Hemerannuueckue MaTepuanbl S |4 4/011 12 IIpopaboTka JleKIHOHHOTO MaTe- | Tekyuuii KOHmpOob OIIK-3 —3yB
puana; moAroToBKa K JadopaTtop- |3ammura jJadopaTtopusix padot |[1K-4 —3yB
HBIM 3aHATHIM [1K-9 —3yB
[1K-11 —3yB
HToro no pasneny 5 (34 |34/14U4 72,3 IIpopaboTka nekunoHHoro Mate- |Ilpomescymounviit Kou- OIIK-3 —3yB
puana. Vzydenue nomoiHUTENb- |mpoab (IK3aMeH) [1K-4 — 3yB
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HOTO MaTepHaa. [TK-9 — 3yB
[1K-11 —3yB
HToro no nucuuniuHe 4,568 (51201 125,6 [IpopaboTtka nekiuonHoro mare- |Ilpomescymounsiii Kou- OIIK-3 —3yB
puana. Vi3ydyeHnue 1onoHUTENb- |(mpoas (3k3aMeH, 3k3ameH) |[1K-4 —3yB
HOTO MaTepHaia. [TK-9 — 3yB
I1K-11 —3yB

W — B ToM uucIte, 9ackl, OTBEACHHBIE HA pab0OTy B MHTEPAKTHBHOU (hopMe.
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5 O6pa3oBaresibHbIe H HHPOPMAIHOHHBIE TEXHOJIOTHH

[Tpu mpoBeneHuu y4eOHBIX 3aHATUHN MpenojaBaHue AUCHUIUIMHBI «MaTepuaaoBeIeHUE
peanusyeTcs B opMe KypCOB, COCTABIICHHBIX C MCIIOJIb30BAaHUEM PE3YyIhTATOB HAYYHBIX HCCIIC-
JIOBAaHWM, TPOBOJIMMBIX Ha Kadeape, a TaKKe B IEHTPE KOJUIEKTHBHOTO mojib3oBanus MI'TY, B
TOM YHCIIE C YYETOM PErHOHAIBHBIX OCOOEHHOCTEH MpodecCnOHANBHON NeSITENEHOCTH BBITYCK-
HUKOB M notpedHocrer padoromareneii (MMK, MMK-METU3, benmar u ap.).

B npouecce npenogaBanust AUCHUIUIMHBL «MaTepuanoBeieHUe» MPUMEHSIOTCS TpaauIv-
OHHAsl, HHTEPaKTUBHAs U UH(POPMAIIMIOHHO-KOMMYHHUKAlMOHHAsI 00pa3oBaTebHbIE TEXHOJIOTUU.
[Tpu wCToONB30BaHUH TPAJAUIIMOHHBIX 00PAa30BATEIBHBIX TEXHOJIOTHIA YI€OHBIC 3aHSTHS BBIOJ-
HstOTCA B (hopMe MH(GOPMALIMOHHBIX JIEKIUH U TabOpaTOpHbIX paboT. DTa TEXHOIOTHs coveTa-
€TCs C MCIOJIb30BaHNEM WH(POPMAIMOHHO-KOMMYHHUKAIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHH,
KOr/ia JeKIIUU IPOBOAATCA B (pOpME JICKIMII-BU3yalu3alluii, PU pean3aliyi KOTOPhIX H3JI0XKe-
HUE COJICPKaHUS COIPOBOXKIACTCS MPE3EHTAIMEeH C JEeMOHCTpanueld Y4eOHBIX MaTepHalioB,
MPEJICTABICHHBIX B Pa3JIMYHBIX 3HAKOBBIX CUCTEMax, B TOM YHCIIE WUTFOCTPATUBHBIX, rpaduye-
CKHX, ayJIN0- U BUACOMATEPHAJIOB.

JIeKIMOHHBIN MaTepHuall 3aKperisieTcsl B X0/1e Jab0paTopHbIX paboT, Ha KOTOPBIX BBIMOJ-
HSIOTCS TPYIIIOBBIC WM WHINBUIyaJbHBIE 3a/IaHUs 110 TIpoiiienHon teme. [Ipu mpoBenenun ya-
OopaTopHBIX pabOT UCMONB3YETCS] MHTEPAKTUBHBIE 00pa30BaTeIbHbIE TEXHOJIOTUH, YTO MPEIIo-
JlaraeT akKTUBHOE M HEJIMHEWHOE B3aMMOJICUCTBUE BCEX YYACTHHKOB U JOCTHXKEHHUE HA ITOU OC-
HOBE JIMYHOCTHO 3HAYMMOTO JJI1 HUX 00pa30oBaTeNbHOTO pe3ysibTaTa. 3aHATHS OPraHU3YIOTCS B
BUJIC JTAOOPATOPHOTO IKCIIEPUMEHTA C MOCIEAYIONIUM TPYIIOBBIM aHAIU30M TOJIYYCHHBIX pe-
3ynbTatoB. Mcnonb3yercs Takxke pa300p KOHKPETHBIX CUTYaIlUi ¢ 1eNbio ((OPMUPOBAHUS U pa3-
BUTHS IPO(HECCUOHATILHBIX HABBIKOB 00YJAFOIIINXCSI.

Peanu3zanusi KOMIIETEHTHOCTHOTO MOJAX0Ja MPEAyCMaTPUBAET HUCIIOJIB30BAHUE B Y4eOHOM
MPOIIECCE aKTUBHBIX M MHTEPAKTUBHBIX ()OPM MPOBEICHUS 3aHITHIA B COYCTAHUU C BHEAYIUTOP-
HOM paboToii ¢ 11eN1bI0 POPMHUPOBAHUS U PA3BUTHS MPO(PECCHOHANBHBIX HABBIKOB 00YYarOIINXCS.

CamocrosiTenbHast paboTa CTYICHTOB HaMpaBlIeHa HA CAMOCTOSITEIFHOE U3yUYeHUE YIECOHOM
¥ HayYHOMW JINTEPATypHhI, a TAKKE CAaMOCTOSITENILHYIO TPOPabOTKY TeM B MPOLIECCE MOATOTOBKH K
TEKYIIEMY U TIPOMEXYTOUYHOMY KOHTPOJISIM.



6 YueOHO-MeTOqMYEeCKOE 0OOecTIedeHHe CAMOCTOATEIBLHOM padoThl 00y4YaroImXcst

[To mucumummae «MarepuanoBeneHue» NPeIyCMOTPeHA ayAWTOpHAs M BHEAYAUTOpHAs
caMmocCTosTeNbHAs paboTa 00ydJaroIIMXCsl.

6.1 AyauTopHasi caMOCTOsITeJIbHAasi padoTa CTYACHTOB IPEAINOIAraeT BhIIOJIHEHUE KOH-
TPOJIBHBIX PadoT.

Ilepeuennb BONMPOCOB /AJisl MOATOTOBKH K KOHTPOJIBLHBIM ayIUTOPHBIM padoTam 1o Te-
MaM THCHUTLIUHBI

Tema 1. CTpoeHne M CBOMCTBA MaTepuajioB. MeToabl HCCIETOBAHNUSA

UYro u3yuaer MarepuaioBecHIE?
[IpuBeauTe npuMepsbl BIUSHUS CTPYKTYPhI Ha CBOICTBA MaTepHalla.
Ha3zoBuTe BUIbI CBOKWCTB MaT€pUAIIOB.
Kakwue cBoiicTBa Ha3biBatoT ¢pusznyeckumu? [IpuBenute npumepsl CBONUCTB.

5. Kakue cBoiicTBa Ha3bIBalOT MexaHWYecKMMH? Ha30BHTE OCHOBHBIE MEXaHUUYECKHE
CBOMCTBA.

6. Kakwue cBoiicTBa Ha3BIBAIOT XUMHUSCKUMHU? UTO Takoe XMMHUYECKAss AKTHBHOCTh M X M-
MUYECKasi CTOUKOCTb?

7. Kakue cBoiicTBa Ha3bIBAIOT TexHONIOrHYeckuMu? [lepeunciiute u3BeCTHHIE BaM.

8. Uro xapakTepu3yIOT JUTeHHbIe cBOMCTBA? Ha3oBUTE OCHOBHBIE U3 HUX.

9. Kakue cBOHCTBa XapaKTEepU3YIOT MOHATH: 00pabaThIBaeéMOCTh JaBlieHHEM, 00pada-
THIBAEMOCTb PE3aHUEM, CBAPUBAEMOCTh?

10. Ha3oBuTe OCHOBHBIC TPYIIITBI MATEPHAIIOB U JIAWTE MM KPATKYIO XapaKTePUCTHKY

11. Ha xakue Kjacchl ¥ 10 KaKUM MPU3HAKAM JEJIAT METALIbI?

12. Kakue MeTayuTbl Ha3bIBAIOT YSPHBIC METAJLIBI?

13. Kakue MeTamisl OTHOCAT K 1[BeTHBIM? Ha30BHUTE OCHOBHBIE I'PYMIIBI I[BETHBIX METal-

NS

JIOB.

14. B yem nmpeuMyIecTBa YepHbIX METAIIOB?

15. KakoBbI 1OCTOMHCTBA IIBETHBIX METAILIOB?

16. KaxoBbI 10cTOMHCTBA HEMETAJUIMYECKUX MaTepuanoB? I'je UX MPUMEHSIOT?

17. Kakue maTepuasnsl Ha3bIBaIOT Iu1actMaccamu? Kak onu noxapaznenstorcs?

18. UYro takoe koMno3uTHbIe MaTepraibl? KakoBel ux nmpenmymiecta?

19. JInst gero HeoOXOIUMO HCCIIEIOBATh CTPYKTYPY MaTepHaIOB?

20. Kaxk nogpaznensercst CTpyKTypa B 3aBUCUMOCTH OT pa3Mepa ee 3JIEMEHTOB?

21. Yo Ha3BIBAIOT TOHKOW CTPYKTYpoii? Kak oHa nzydaercs?

22. Yrto Ha3bIBalOT MUKPOCTPYKTYpoi? Kak oHa usydaercsa? JlaiiTe XapakTepUCTUKY MUK-
POCKOIIMYECKOMY METO/Ty UCCIIEIOBAaHMS METAIIIOB.

23. Uro HazbpiBalOT MakpocTpykTypoi? Kak ona msyuaercs? OxapakrepusyiTe Makpo-
CKOTTMYECKHE METOBI aHAIM3a METAJIIOB.

24. ]laiite XapaKTEpUCTUKY 3JIEKTPOHHO-MHUKPOCKOMMYECKUM METOJaM HCCIEI0BaHMS
METAaJUIOB.

25. Jlaiite XapakTepUCTUKY TU(GPAKIIMOHHBIM METOJIaM HUCCIIE0OBAHUS METAIIJIOB.

Tema 2. ATOMHO-KPHCTAJVINYECKOE CTPOCHHE META/VIOB

YeM oTIMYAIOTCA KPUCTANTMYECKUE Tea OT aMOp(HBIX Ten?

Kakue marepuainbl Ha3bIBalOT KPUCTAIITNYECKUMHU?

Kakue marepuassl Ha3bIBalOT aMOpHHBIMU?

YeMm 00BACHAETCA 3aKOHOMEPHOE YNOPAJOYEHHOE PACIION0KEHUE aTOMOB B KpUCTaJ-
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JUYECKOM pelieTke?

5. Kakwue TUIBI CBSA3M CYIIECTBYIOT?

6. HazoBuTe OCHOBHBIE CBOMCTBA METALIOB. UYeM OOBSCHSIOTCS OCOOBIE CBOMCTBAa Me-
TaJuIoB?

7. Yo Ha3BIBAIOT KPUCTAIIIMYECKON PELIETKOMN?

8. Uro Ha3BIBAIOT JAJIbHUM MOPSJIKOM B MaTepuae?

9. Yro Takoe 3neMeHTapHas siueiika? Kakumu nmapamerpamu OHa OUCHIBAETCS?

10. Kaxue Tunsl KpUCTAIIIMUECKUX PELIETOK BaM U3BeCTHBI? OXapaKTepu3ynTe Ux.

11. Yro Ha3bIBaIOT KOOPAMHALIMOHHBIM YUCIIOM?

12. Tlouemy KpHCTaNINYECKUE PEIIETKA METANIOB HAa3bIBAIOT IIJIOTHOYIIAKOBAaHHBIMU?

13. B gem cymHoCTh momumopdusma? Uto takoe moarumopdHoOe npeBpaiieHue?

14. Yro Takoe anuzorponusa? KakoBa nmpuurHa aHU30TPOTTHHU?

15. ITouemy MOHOKpHUCTAILIBI SBISAIOTCA AHU30TPOIIHBIMU MaTepUanamMu?

16. Ilouemy noaMKpHUCTAIIIMYECKHE MAaTEpUAIIb] SBIISIOTCS KBA3UM30TPOITHBIMU?

17. Tlouemy amopdHbIe TeNa ABISIOTCS UCTUHHO U30TPOIHBIME?

18. UYro Ha3bIBalOT JedeKTaMU KPUCTANINYECKOTO CTPOSHUS?

19. Kak xmaccupuuupyoT HECOBEPIICHCTBA KPUCTAIUTMYECKOTO CTPOCHUS?

20. OxapakrepusyiiTe ToueuHble Ae()EeKThl KPUCTAITUINYECKOTO CTPOCHHSL.

21. Kaxyro poib UTPaIOT TOYCUYHBIE JEPEKTH B KPUCTAUTMUECKUX MaTepraax?

22. Kakue HecoBepLIECHCTBAa KPUCTAIJIMUECKOTO0 CTPOEHUS HA3bIBAIOT JIMHEHHBIMHU U I1O-
yemy? Kakue ObiBatoT nucinokauun?

23. KakoBa poJib quciokaiuii B Kpucraiiax?

24. Yro Ha3BIBAIOT IPAHUIIAMH 3E€PCH, TPaHUIIAMU Cy03epeH?

25. Kakyo posib UIpatoT IpaHuLbl 3€peH B KpucTaiax?

Tema 3. Kpucrasuimzauus pacijiaBoB

1.  OObsAcHUTE NPUHLUMIHUAIBLHOE OTIMYUE KPUBBIX OXJIAXKACHUS NPU 3aTBEpJCBaHUU
KPUCTAIIMYECKUX ¥ aMOP(HBIX MaTEPHAIIOB.

2.  Kaxos ¢usnueckuii cmbicn Temneparypsl To?

3. Tlouemy misi Havana KpHCTAILIM3AIMHA HEOOXOIMMO MEPEOXITAXKICHUE KHUIKOTO Me-
TaJljla HUXKe TeMIlepaTypbl paBHOBECHS?

4.  Kakoii mponecc Ha3bIBalOT NepeoxiaxaeHueM? UTo Ha3bIBalOT CTENEHbIO MEepeoxia-
KIeHUA?

5. KakoB MexaHM3M KpHcTauIM3aluu?

6. Kax npoucxoaur poct Kpuctamion?

7. Yem 3aBepiiaercs npolecc Kpucraun3anuu?

8.  Kak BnusieT ckopoCTh OXJIQXKJIEHHS IPU KPUCTAIIM3AMK Ha CTETEeHb Mepeoxiax/ie-
HUsA?

9. Kakumu daxTopamu onpenensieTcss BO3MOXKHasi CTENEeHb MEPeoXJIaxIeHUs KUKOTO
MeTaJljla HUKe TeMIIepaTyphl KpUCTAIIIU3alun?

10. Kak MOXXHO MOJy4uTh aMOp(HBINA MeTa?

11. Yto MOXET NOCTY>KUTh 3apObILIEM NTPU HECAMOIPOU3BOJIBLHON KPUCTAIITU3ALUH?

12. Tlouemy npu O4YeHb MaJIOW U OYEHb OOJIBILION CTENEHU MEePEOXJIAKICHHUS KPUCTAILIH-
3a1ud MOIaBIIETCS?

13. Yro HazpiBaroT oOxacTsamMu OmkHero nopsaka? Kakyro posib OHU UTparoT Ipu KpH-
cTajuIn3anuu?

14. Kak mpoucxoIuT roMoreHHoe 3apoxjaeHue? YTo MOXKeT CIyKHUTh 3apOJbIeM MpU
CaMONPON3BOJIBHONW KPUCTAJUITU3ALAN?

15. Kakoii 3apoabii Ha3bIBalOT KpuTHueckuM? Kak MeHsieTcst ero pa3Mep ¢ yBeIMYCHH-
€M CTEIIEHU NEPEOXTIaXKICHHUS?

16. Ha3zoBute napameTpsl KPUCTATTU3ALIH.
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17. Kak BiusieT cTeneHb nepeoxyaaxaeHusl Ha YUCIO EHTPOB KPUCTAIU3AIUU U JINHEH-
HYIO CKOPOCTb POCTa 3apO/IbIIIEH.

18. Yem xapaktepusyercsi rereporeHHoe 3apoxxaenue? [louemy oHO sHEpreTuuecku 60-
Jiee BBITOJHO, YeM FOMOT'€HHOE?

19. Kaky1o poJib UTparoT MPUMECH NMPH KPUCTAIUIU3ALUHU?

20. Yro Ha3bIBalOT MOAUDUIIMPOBAHUEM IIPH KPUCTALTU3ALNN?

21. Kaxue Mepbl MOKHO MPEUIOKUTH I TOTO, YTOOBI 00€CIEUNTh MOTYyYCHHE MEIKOTO
3epHa MpHU KpUCTAUIU3auu?

22. Kakoli KpuCTaI Ha3bIBAIOT NeHAPUTHBIM? [lodemy mpu 3aTBepleBaHUU MeTallia
KPUCTAJLJIBI PACTyT B BUJIE€ JCHIPUTOB?

23. Kakue KpucTauTn4ecKue 30HbI MOTYT (JOPMUPOBATHCS B CIIUTKE?

24. Tlouemy Ha MOBEPXHOCTHU CIUTKa OOpa3yercs 30Ha MEJIKUX PAaBHOOCHBIX KPHUCTAJ-
J0B?

25. UTto Ha3BIBAIOT CTOJIOYATHIMH KPHCTAILIAMU?

26. 3aueM MpPOBOAAT OINEPALUIO MOJCTYKUBAHUS TPH MOIYYCHHH OTIUBOK?

27. Tlouemy marepuan (GopMbl (M3JI0KHUIIBI) BIMSIET HAa BEIMYMHY 3€pHA 3aKPHUCTAIIH-
30BaBILErocs MeTaa?

28. Yto Ha3pIBaloT ycaakoi? Uto Ha3bIBalOT ycaJoyHOU pakoBuHOI? [louemy oHa oOpa-
3yercsa?

Tema 4. lepopmanusi u Harpes 1e()OpMHUPOBAHHBIX MATEPHAJIOB

1. B d4em paznuume MeXAy yIpyroi u riacTHaeckou aedopmanueii?

2. Uro Ha3pIBalOT IUIOCKOCTSAMM CKOJIbXeHHA? UTOo Takoe IjaBHBIE MJIOCKOCTU CKOJIb-
KeHus?

3.  KakoB MexaHu3M IutacTHUECKOn aedopmaruun’?

4. B uem pazinuue Mexay CKOJbXEHHEM U JIBOMHMKOBAaHUEM IPH IUIACTUYECKOW Je-
dopmanuu?

5. KakoBa mpuurHa MeXaHW4YeCcKOro HakJena?

6. Kax mnoTtHOCT 1UCIIOKAIM BIMIET HA TPOYHOCTHBIE CBOWCTBA?

7 Kax MeHsr0TCS1 CBOICTBA MeTasuIa MPHU XOJIOHOMU TIacTH4eckoi nedopmarun?

8.  Kak usmeHnsercs crpoeHue MeTajuia Mpy ImiacTuyeckoi aedopmaruu?

9.  UYro Takoe TekcTypa nedopmarmn?

10. Yro Ha3bIBarOT BO3BPATOM IIPH HArpeBe X0JI0HOAEe()OPMUPOBAHHOTO MeTaa?

11. Yro Ha3pIBAIOT MOJMTOHHU3ALMEH MPH HarpeBe XOJI0JHOJe(HOPMUPOBAHHOIO METAJI-
na?

12.  Yro Takoe 3apoAbIIIH PEKPUCTATUTH3AIIH?

13. Yro Takoe Temneparypa peKpUCTaUIN3aLuu?

14. Kakue u3MeHEHHs CTPYKTYphl, HAOII04aeMON B ONTUYECKUH MUKPOCKOI, MPOHCXO-
JAT TIpU IEPBUYHON PEKpHUCTAUIN3aLUN?

15. KakoBa TemnepaTypa peKpUCTaNIN3all1 YUCThIX METAIIIIOB?

16. B yem pa3HMIIa MEXIYy MEPBUYHON U BTOPHYHON PEKPUCTAIITU3ALIUH?

17. B dem oTnuyne cobupaTebHON U BTOPUYHOM peKpUCTAIUIM3AIH?

18. Kak MeHsr0TCS CBOMCTBA X0JI0IHOAE(OPMHUPOBAHHOTO METalIa IPU PEKPUCTAIIIN3a-
10050204

19. KakoBa poJib peKpUCTaNTU3AUOHHOTO OTKHTra?

20. B uewm paznuurie MeXIy XOJOJHON U TOPSTYEH MIACTHIECKON nedopManusMu?

Tema 5. MexanuueckKkue CBOMCTBA

1. Yro HazbIBaroT npoyHocThi0? Kak onpenenstoTcsi IpOYHOCTHBIE XapaKTEPUCTUKHU MaTe-
puaina?
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©oNe R

JlaiiTe onpeaeneHre OCHOBHBIM TPOYHOCTHBIM XapaKTEPUCTHUKAM.

Uto Ha3bIBaIOT IMJIACTUYHOCTHIO? Kak ompenensitoTcsl MmIacTUYeCKUe XapaKTepUCTHUKH
Marepuana?

JlaiiTe onpeneneHre OCHOBHBIM IIACTHYECKUM XapaKTEPUCTUKAM.

Kaxkue cBolicTBa xapaktepusyeT TBEpAOCTb?

Ha3oBute MeTo1bI OnpeesieHus: TBEPIOCTH.

Yem oTiIMYAIOTCS XPYIIKOE U BSI3KOE pa3pylieHus?

Ha3oBute u oxapaktepusyire BUAbl U3JI0MOB.

Urto Takoe AuHaAMUYeCKUe UCTbITaHus? Kakue XxapakTepUCTHKU ONPEACIIAIOTCS MPU JTH-
HaMHUYECKUX UCTIBITAHUAX ?

10. 3aueM POBOJAT YCTATIOCTHBIC UCTILITAHUS ?

Tema 6. ®a3oBble M CTPYKTYPHbIE NPeBPALIeHUs] B IBYXKOMIIOHEHTHBIX MeTalJINYe-
CKHX CHCTeMax

ok wdE

o N

10.

Yro Takoe KOMIIOHEHT, (a3a, CIUIaB, CUCTEMa CILJIaBOB?

Cdopmynupyiite npasmwio ['n66ca. [IpuBenute mpuMepsl €ro UCIOIb30BaHUS.

Jaiite onpe/eneHe MOHATHIO IUarpaMma cocTosiuus. Kakoe coctosiHue OHa OTpaxaet?
Tumnsl (a3 B METAUTHISCKUX CUCTEMAX.

Cdopmynupyiite npaBuio pbraara (0Tpe3koB). s 4ero 0HO UCHONIB3YyeTCs?
CxeMaTHYHO M300pa3uTh OCHOBHBIC (pa30BBIC JHArPAMMBI JBOWHBIX CHUCTEM W JIATh HUX
XapaKTEPUCTHKY.

Jlatp xapakTepucTuky (a3 u 6e3BapuaHTHBIX MPEBPAIICHUN CUCTEMEI.

CxemMaTH4HO U300pa3UTh KPUBYIO OXJIAXK]IEHUS JTIFOOOTO CIIaBa CUCTEMBI.

CxeMaTH4HO U300pa3uTh CTPYKTYPY JIFOOOTO CIUIaBa CHCTEMBI IPH KOMHATHOM TeMIiepa-
Type.

Paccuntarh OTHOCHTEIHHOE KOJIMYECTBO CTPYKTYPHBIX COCTABJISIONINX B CIIaBE M CXE-
MaTHUYHO U300pa3uTh €ro CTPYKTYPY IIpU KOMHATHOW TeMIepaType.

Tema 7. JKese30yriiepoivicTbie CILIABBI

ocoarwnE

BC?

7.

JlaiiTe xapakTepuCTHUKy KOMIIOHEHTOB cuctemsl Fe-C.

JlaiiTe XapakTepucTuKy eppuTa.

JlaiiTe XapakKTEepUCTUKY ayCTEHUTA.

Yro takoe rpaput?

Uro Takoe leMEHTHUT?

Kakoe mpepamenue npoucxoaut Ha nquauu ES, GS, CD, ECF, PSK, HIB, PQ, AB,

HazoBurte JIMHUIO, I10 KOTOpOfI BBIACTIACTCA HepBH‘IHLIﬁ OCMCHTUT, BTOpI/ILIHHﬁ OCMCH-

TUT, TPETUYHBIN LIEMEHTUT, PEPPUT U3 ayCTEHUTA.

8.
9.

Ha3oBute JIMHNUIO NEPUTEKTUYECKOTO, IBTEKTUYECKOT0, IBTEKTOUHOIO IPEBPALECHUM.
HazoBuTe muHMN noauMopHBIX IPEeBpaIIeHUN.

10. Ha3oBuTe KpUTHYECKHUE TOUKH CTAJIH.

11. Kakoii ¢peppHuT Ha3bIBAIOT MEPECHIIIEHHBIM U [TOYEMY?

12. O6bscHUTE CTPYKTYpY TEXHUYECKOTO Keje3a, JOIBTEKTOUIHOM, 3BTEKTOMIHON, 3a3B-
TEKTOWJIHOM CTaJIH.

13. Onumute obpasoBanue nenedypura. Kakoit neeO0ypuT Ha3bIBaOT PEBPAIIEHHBIM?

14. OGbsicHUTE CTPYKTYpPY O€JIOTr0 JA0IBTEKTUYECKOTO, IBTEKTUYECKOTO0, 3a3BTEKTHYECKOTO
YYI'YHOB.

15. [Touemy Oemnblii YYyr'yH HE HCMOIB3YIOT KaK KOHCTPYKIIMOHHBIN MaTepuan?

16. Onumute 0Opa3oBaHue ayCTEHUTO-TPaQUTOBON KOJIOHUU B CEPBIX UYT'yHaX.

17. Kakue cruiaBel UIMEIOT CTPYKTYPY, cocTosmyio u3 dhepputa u nepaura? Kakue pazno-
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BUJHOCTH TaKUX CTPYKTYp BbI 3HaeTe?

18. Kakue crutaBel UMEIOT CTPYKTYPY, COCTOAILYIO U3 nepiauTa? Pa3HOBHIHOCTH TIEpIIHTA.

19. B xakux crjaBax B CTPYKType Ha0JII0JaeTCsl BTOPUYHBINA IEMEHTUT?

20. Kakue crutaBbl MMEIOT CTPYKTYPY, COCTOSIIYIO U3 (epputa U nementura? Kakue pas-
HOBHU/IHOCTH TaKMX CTPYKTYp Bbl 3HaeTe?

21. Kakue CTpyKTypbl Ha3bIBalOT BUIMAHIITETTOBBIMU?

22. Kakue cIutaBbl IMEIOT CTPYKTYPY, COCTOSIIYIO U3 (hepputa u rpadurta? PasHOBUIHOCTH
TaKUX CTPYKTYp?

23. Kakas ¢opma rpadura B MEHbIICH CTENEHU OCIAONIAET METANTMYECKYI0 OCHOBY UyTY-
Ha?

24. Kakue cIu1aBbl IMEIOT CTPYKTYpPY, COCTOSIIYIO U3 TepiuTa U rpadura? PazHOBHIHOCTH
TaKUX CTPYKTYp?

25. Kakoii cryiaB Ha3bIBalOT CEphIM YYI'YHOM Ha (eppHuTo-nepiuTHoi ocHoBe? Kak B HeM
IPOMCXOIUT IBTEKTOUAHOE IIpeBpaleHue?

26. YKaXuTe CTPYKTYPHBIN MPU3HAK CTAIH, OSIIOT0 YyryHa, CEPOTr0 UyTryHa.

Tema 8. Knaccm])mcauuﬂ, MAapKHPOBKAa U NPUMECHECHUE KEJIEC30YIJICPOAUCTBIX CIlJIa-
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 uyryn HaspiBatoT oTOeneHHbIM? KakoBbI yCIOBUS (OPMHPOBAHUS €TO CTPYKTY-
puI?

7. BnusiHMe yriepona U IOCTOSIHHBIX PUMECEH Ha CBOMCTBA CTalH.

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 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 Sne, 10xm, 35, 55, 80, 25J1, Al12, A20, V7A, V12, CH 10, CU25, CH 30, BY 40,
BY 60, K4 35-12, K4 60-3.

Tema 9. ®opMupoBaHHe HEPABHOBECHBIX CTPYKTYP

Kaxk mpoucxoaut npeBpamieHus nepiaura B ayCTeHUT?
Uro Takoe (azoBasi mepeKkpuCTaITH3AIMS?
Uto Takoe HacieICTBEHHOE 3epHO? JleiCTBUTENBHOE 3€pHO?
Kak Bnusier poct 3epHa Ha cBOMCTBA cTanu?
Uro coboit mpeAcTaBiaseT AuarpaMma H30TEPMHUECKOTO paciajia MepeoXiIaxIeHHOro
aycrenuTa? Kakyro 3aBUCUMOCTb OHA NTOKa3bIBAET?

6. Kakoif aycTeHUT Ha3bIBAIOT MEPEOXITAKIACHHBIM?

7. Kak MeHsieTcs yCTOMYMBOCTh MEPEOXIIAXKACHHOTO ayCTEHUTA MPU MOHMKEHUU TeMIIe-
paTypbl IpeBpaIieHus ?

8. Or dYero 3aBUCHT XapaKTep CTPYKTYPHI MPH H30TEPMHUYECKOM TMPEBpAIICHUH Iepe-
OXJIQKJIEHHOTO ayCTEHUTA?

agkrownE
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9.

Ha3zoBure TemneparypHbie 00JIaCTH MTPEBPAILECHUS TEPEOXIIAKICHHOTO ayCTEHUTA.

10. Ilpu xakoM TipeBparieHnu ecth U nuddys3us xkenesa, u auddysus yriepoaa?
11. [Tpu KakoM MpeBpaIIeHUH MOAaBICHA TOIBKO U Py3us xene3a?
12. Ilpu xakoMm mpeBpaiieHun nojasieHa nuddys3us xeneza u yraepona? Kakoe mpespa-

HIeHUH sBisgeTcs 0e31u(Py3nOHHBIM?

13. KakoB MexaHH3M NEPIUTHOrO MpEeBpaIeHus?

14. Yro npencrapuser coboit mpoaAyKTHl AU(PPY3MOHHOTO MPEBPALICHHUS ayCTEHUTa B yT-
aepoaucToil cranu? Yto Takoe MeXIUIACTUHOYHOE paccTosiHuE?

15. Yo 001mmero MMerT CTPYKTYPhI IEPIUT, COPOUT U TPOOCTUT? UTO UX OTIIMYAET APYT OT

apyra?

16. KakoB MexaHU3M U 0COOEHHOCTH MapTEHCUTHOTO MPEBPAICHUS?

17. Yto npeacraBisieT co0oil mpoayKThl 0e31u(pPy3nOHHOTO MpeBpallleHUs ayCTeHUTa B
YIIEPOAUCTOM cTanu?

18. Uto npencraBnsieT coO0H MapTECHCUT B YIIIEPOAUCTOMN cTAIN?

19. Yo Ha3BIBAIOT KPUTUUECKOI CKOPOCTHIO 3aKaJIKU?

20. Kak coneprkanue yriepoja BIUsSeT Ha CBOWCTBA CTAJIM MPH 3aKaJIKE HA MAPTEHCUT?

21. Kakoii ayCTeHUT Ha3bIBAIOT OCTATOUYHBIM?

22. Kakoe 13 npeBpalieHuid Ha3bIBAIOT IPOMEKYTOUHBIM?

23. KakoB MexaHU3M OCHHHUTHOTO TpEBpaICHNUs?

24. Kakue cTpyKTypbl 00pa3yroTcs npu OCHMHUTHOM NpeBpaieHuu? Yem oHU pa3nuyaroT-
csa? KakoBbl ux cBoiicTBa?

25. Kaxk nerupyromye 3JeMeHTHI BIUSIIOT Ha YCTOWYMBOCTD MEPEOXJIAXKACHHOTO ayCTeHUTA?

26. Yto co0O0l MpeACTaBISIOT TS PMOKHHETUIECKHE TUArPAMMBI.

27. Kak MOXHO HCIIOJIb30BaTh AHAarpaMMbl pacraja MepeoxIaKIeHHOTO aycTeHuTa?

Tema 10. OcHOBBI TepMUYecKOi 00pa0OTKH

N

10.

11.
12.

Tema 11. Knaccndpuxanus, MAapKupoBKa, CBOMCTBA W NPUMEHEHHE JIETHPOBAHHBIX CTa-

Jen

JlaTh XapaKTEepUCTUKY KPUTUUYECKUX TOYEK CTaIH.

Hate onpeneneHue NOHATHS TepMHUUeckas 00paboTka. YKazaTh €€ poJib.

Paccka3zaTh 0 kinaccupukauy U BUgax repMuueckoi oopadotku. IlpuBectu olmiyro xa-
PaKTEPUCTUKY TEXHOJIOTMUECKUX MPOIIECCOB TEPMUUYECKON 00pabOTKH CTalH.
OOBsACHUTD, IO KAKOMY NPU3HAKY OTXKUT noapasensercss Ha orxur I u Il pona.

Hatp knaccudukanuio BugoB omkura [ poga. OObsICHUTH 11€71h, HA3HAYEHUE U PEKUMBI
Ka)KJ0ro BUJA.

Hatp xnaccudukanuio BuaoB omxura Il pona. OObSCHUTH LieNb, HA3HAYEHUE U PEKHUMBI
Ka)KJ0ro BUJA.

Jlate ompeneneHue TepMuueckoil 00paboOTKH, Ha3piBaeMol 3akayika. OOBICHUTH BBIOOD
TEMIIEPATypbl HArpeBa MoJ 3aKajlKy JUlsl pa3HbIX IPYII CTaleH.

OOBsACHUTD, KaK BEIOMpPAETCs OXJIaKAAIONIAs cpeia PU OCYLIECTBICHUN 3aKaJIKH.

Jlatb ompeneneHne KpUTUYECKOM CKOPOCTH 3aKaJIKH, 3aKaJIMBAEMOCTH U MPOKAJINBAEMO-
CTH.

IIpuBecTr XapaKTEpHUCTUKY BBICOKOTEMIIEPATYPHOW M HU3KOTEMIIEPATYPHOU TepMOMe-
XaHUYECKOH 00paboTKU. YKa3aTh NMPEUMYIIECTBA U HEJOCTATKU Ka)XJIOro BHJA M 00Ja-
CTH MPUMEHEHHUSI.

Jlatp 0o0mIyt0 XapakTepUCTUKY MPOIECCOB XMMUKO-TEPMHUECKOW 0OpabOTKH: IeMEeHTa-
I[UH, A30TUPOBAHUS U HUTPOIIEMEHTAIIUH.

OOBACHUTD HA3HAUEHUS U CYHITHOCTH TU(P(HY3MOHHOTO HACHIILICHHS.

HaTI) OIMPECACIICHUC ITOHATUAM JICTUPOBAaHHAA CTAJlb, nernpyfomm‘/i QJICMCHT.
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2.  Kiaccudukanus nerupoBaHHBIX CTaJlEH 110 XUMHUECKOMY COCTaBy, IO Ha3HAUCHHUIO,
10 Ka4eCTBY.

3. Kak pacnpenensiroTcs JeTUPYIOIIUE 3JIEMEHTHI B CTAJSX ?

4.  Kak serupyrouiye 3JIeMeHThI BIUAIOT Ha NOJUMOpdU3M xkene3a?

5.  Kak nerupyromue 3/1€MEHTHl BIUSIOT Ha YCTOMYUBOCTH NMEPEOXJIAXKICHHOIO aycTe-
HUTA.

6. Kiaccuduxanus nerupoBaHHBIX CTajlel MO CTPYKType B PAaBHOBECHOM COCTOSHHH
(OTOXOKEHHOM COCTOSTHUH ).

7. Kiaccudukanus 1erupoBaHHBIX CTaJEH MO CTPYKTYpE B HEPABHOBECHOM COCTOSIHHU
(HOpMaJIM30BaHHOM COCTOSIHHH).

8.  Kak B MapkupoBKe JIETUPOBAaHHBIX CTaJIe yKa3bIBACTCA: COAEPIKaHUE YrIIeposa, BU
JIETUPYIOILErO JIEMEHTAa U €ro CoJepXKaHHue, KauecTBO. YMETh paciiuppoBaTb MapKy CTalH,
yKa3aB: COJiepKaHue YTIIepPo/a; BUJ JIETUPYIOIIETO JIEMEHTa U ero CoJepkaHue; Kiaccuduka-
ILIUIO 110 KaUYeCTBY; Ha3HauUeHHe, 00JIacTh IPUMEHEHUs, IPUMEPHbIE CBOMCTBA.

9. B uem 0COOEHHOCTH MHUKPOJIETUPOBAHUS CTAJIH.

10. TIpuHUMIBI IETMPOBAHUSA KOHCTPYKIIMOHHBIX CTasIeH.

11. OcHoBHbIE IPyIIIbl KOHCTPYKLIIMOHHBIX CTaJIEH.

12. Poub yrieposa, NpUHIMIIBL JIETUPOBAHUS U MApPKUPOBKA CTPOUTENBHBIX CTAJIEH.

13. Kakue MammHOCTPOUTENbHBIE CTATH HA3bIBAIOT YJIYYIIaeMbIMH U MoueMy? 3aKOHO-
MEpPHOCTH MX JIETMPOBAaHUS U TepMUUecKoi 00paboTku. [IpuBeaure npruMepbl MapoK CTAJIH.

14. Cranu s ieMeHTal, HOTPOLUEMEHTALIMY U a30TUPOBAHUSL.

15. KakoBa posb yriepoja M JErHpyroIIUX 3JE€MEHTOB B IIAPUKONOIINITHUKOBBIX CTa-
1s1x? OcobeHHOCTH TpeOOBAHUH K STHM CTaNIsIM M UX TepMHU4YecKkas oopadotka. [IpuBectn mpu-
Mepbl MapOK CTaJIEH.

16. KakoBa poip yriepoza ¥ JIETHPYIOIUX 3JIEMEHTOB B PECCOPHO-TIPYKHHHBIX CTAIISAX?
OcobeHHOCTH TpeOOBaHUH K 3TUM CTAsAIM M UX TepMHuueckas oOpaboTka. [IpuBectu mpumepsl
MapoK CTaJIeH.

17. OObBACHUTH OCHOBHBIE PUHIIMIIBI CO3/1aHUS BBICOKOIIPOYHBIX CTajel

18. Cranu u craBsl AJIs pEXKYIIUX HHCTPYMEHTOB.

19. BeicTpopexyiye cranu.

20. IlItammoBbIe cTay.

21. BankoBsble CTaNH.

22. Cranu It MEpUTEIIBHOTO MHCTPYMEHTA.

Tema 12, 13. MapkupoBka, cBOliCTBa U NPUMEHEHHE CILIABOB IIBETHBIX METAJJIOB.
Hemeranimmyeckue MaTepuabl

1. OcHoBHBIE CIUTaBBl HAa OCHOBE Meau (OpOH3BI M JAaTYHHU), UX MAapKUPOBKA U MPUMEHE-
HUE.

2. OcCHOBHBIE CIUIaBBI HA OCHOBE AMIOMHUHUS (AepopMHUpyeMble, TEPMUUECKHA HEYIPOUHSI-

€MBbIC M YITPOUHSEMbIC), UX MAPKUPOBKA U IPUMEHEHHE.

CBoiicTBa ¥ NPUMEHEHHE CIJIABOB HA OCHOBE TUTAHA.

4. Kakue cmiaBpl Ha3piBatoT 0a00uTamMu? KakoBel nMpuHIMIBI UX co3naHus. [IpuBenurte

MpUMEPHI TAKUX CIIJIABOB.

Kakne Marepuansl Ha3bIBatOT NOPOLIKOBBIE MaTepHualibl? Kak ux momyqaror ?

Knaccudukanus, cBocTBa U IPUMEHEHNE KOMIIO3UIIMOHHBIX MAaTEPUAIIOB.

7. Kunaccuduxkarus, cBOWCTBa U MPUMEHEHUE OCHOBHBIX TPYII HEMETALTHYECKUX MaTe-
pHUaioB.

w

o o

6.2 BHeaynuTopHasi caMocToAITe/IbHAsA padoTa 00yJyaromuXcsi OCYIIECTBISIETCS B BUIE
W3YYEHHUS JIUTEPATyphl MO COOTBETCTBYIOLIEMY pa3fesly ¢ MpopabOTKoW MaTepuana Mo TeMaMm
JUCLIUTUTMHBI
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7 OueHoYHbIE CPeACTBA IJIsl IPOBEeHHUS POMEKYTOYHOM aTTeCTALMHU

a) [lnanupyembie pe3yJbTAThl 00yUYeHHS U OLEHOYHbIE CPEACTBA ISl POBEACHUS NMPOMEKYTOUHON aTTeCTAlNM:

CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnaaupyemblie pe3yiabTaThl O0y4eHUS

OneHouHble CpeCTBa

OIIK-3 - roToBHOCTH INPUMCHATD (l)yH}laMeHTa.]'leI)Ie MaTeMaTUYC€CKUE, ECTCCTBCHHOHAYYHbIEC U OﬁllleHH)l(eHeprIe 3HAHUA B HpO(l)eCCI/IOHaJII)HOﬁ aes-

TeJIbHOCTH
3HaTh — 0asoBble TMOHATHS W 3aKOoHbI (yHmameH- [ [lepeyeHs TeopeTHyecKuX BONPOCOB K dK3aMeHy (4 cemecTp):
TaJBHBIX Pa3/elnoB (DU3HUKH, XUMHH, (U3UIE-
CKOM XMMHM, MaTeMaTuku u oOmeumkenep-| 1. CtpykTypa u cBoiicTBa MaTepuanioB. AMOp(HOE 1 KPUCTAIIMYECKOE COCTOSHIE MAaTepH-
HBIX JUCILIUIIJINH ajaa.
2. Kpucrammyeckas pemierka. OCHOBHBIC THITBI PEIIETOK METAJUIOB.
3. DHepreTHYecKHue YCIOBUS KPUCTAITU3AlUU. BiHsSHHE CKOPOCTH OXJaKIEHUS Ha KpH-
CTaJIJTN3aLHUIO.
4. Bugasl gedopmaruu. MexaHu3M IIacCTUYECKON JedopMaIim.
5. Paszpymenue meramios.
6. MexaHuueckue CBONCTBA MeTaLIOB. KOHCTpYKTHUBHAS IPOYHOCTD.
7. OCHOBHBIE TIOHATHSI TEOPUHU CILJIABOB: KOMIIOHEHT, CIUIaB, cucTema, (a3za. [IpaBuno ¢a3
(mpaBuio ['u66ca).
8. OcCHOBHBIE THIIBI IBOMHBIX AHarpamMMm. GOpMHPOBAaHNE CTPYKTYPHI ABOWHBIX CILIABOB.
9. DOBrekTHyeckoe mpeBpaieHue. llepurekTuueckoe mpeBpaiieHrne. IBTEKTOUIHOE Ipe-
BpaIeHue.
YMmeTb — pemaTh cTaHmapTHbie 3aaud npodeccro- | [IpuMepHbIe NpaKTHYECKHe 3aJaHus 1J1s dK3amMena (4 cemecTp):

HAJBHOM JCSATENHHOCTH, TPEOYIOIINE MpHUMe-
HeHUs (DyHIaMEHTAIbHBIX MaTeMAaTUYECKHUX,
€CTECTBCHHOHAYYHBIX W  OOIICHMH)KCHEPHBIX
3HAHUMN

1.

N

[IpuBenuTe npuMep BIUSHUS THIIA CBSA3U (THIIa KPUCTAJUIMYECKOM pEIIeTKH) Ha CBOMCTBA
MaTepuana.

OOBACHUTD, UEM PA3THUAOTCS 0-)KEJIE30, Y-)KeIe30 U O-Keie30?

[osichuTh rpaduueckn GuU3MUECKUl CMBICT MOHATHUS «pPaBHOBECHasl TeMIepaTypa KpH-
crayumzarnuu (TutaBineHus)». Kakoe ycioBue HEOOXOIMMO BBITIOJIHUTH, YTOOBI HadasCs
IIPOLIECC KpUCTAIUIA3ALMN?

OOBSICHUTD, B YEM OTJIMYHME KPUBBIX OXJIAXKJIEHUS KPUCTAIUIMUYECKUX U aMOP(HBIX TeJ




5. OObscHUTE, MOKHO JIM MOJTYYUTh METAJUT B aMOP(HOM COCTOSTHUU (METAJUIMYECKOE CTEK-
J10).

6. OOBSACHUTH, NIPU KaKOU JedhopMaIuu MOKHO HEOOpaTUMO U3MEHHUTH (GOpMY, pa3Mepsl U
CBOICTBa MaTepuala — yIpyroi Win IacTu4eckon?

7. OOBSACHUTH MOHSATHE TEOpPETHYECKas MPOYHOCTh KpucTauia. Kak oHa u3MeHsieTcs mpu
W3MEHEHUH IJIOTHOCTU AUCIOKALU?

8. CxemaTnuHO M300pa3uTh AMArPAMMY JBOWHOM CHCTEMBI C OTCYTCTBHEM PAaCTBOPUMOCTH
(c MOJIHOW PacTBOPUMOCTHIO, C OTPAHUYEHHONW PACTBOPUMOCTHIO) KOMIIOHEHTOB B TBEp-
JIOM COCTOSIHMHM, J1aTh XapaKTEPUCTUKY TOYEK, TUHUI AuarpamMmsbl, (a3 u 6e3BapuaHTHbBIX
MIPEBPALICHUI CUCTEMBI.

9. PaccuurtaTh OTHOCHUTENHHOE KOJIMUYECTBO CTPYKTYPHBIX COCTaBISIONIUX CIUIaBa MPU KOM-
HaTHOM TeMIEpaType U CXEMaTUYHO U300pa3UTh CTPYKTYPY CIUIaBa JTBOWHON CHUCTEMBI C
OTCYTCTBHEM PACTBOPUMOCTH (C MOJHON PaCTBOPUMOCTHIO, C OTPAaHHMYEHHOH pacTBOpH-
MOCTbI0) KOMIIOHEHTOB B TBEP/IOM COCTOSIHHUH.

Bnanets

— HaBBIKAaMH PCHICHUA CTAaHAAPTHBIX 3alad
npo(hecCuOHANBHOM N1eATENbHOCTH, Tpedyro-
ye MpUMeHeHHs GyHAaMeHTaIbHBIX MaTeMa-
TUYCCKHX, CCTCCTBCHHOHAYYHLIX H O6III€I/IH-
YKEHEPHBIX 3HaHUN

IMpuMepHbIe NPAKTHYECKHE 3aaHUsI VISl IK3aMeHA 10 PellleHH o0 3a/1a4 U3 mpogeccuo-
HAJILHO# 00J1acTH (4 cemecTp)

1. KakoBbl pa3Mepbl CTPYKTYpPHBIX 3JIEMEHTOB, KOTOPbIE MOKHO YBHUJIETH (pa3peluThb) C
MTOMOIIBI0 ONTHYECKOT0 (CBETOBOI0) MUKpockona? Kak BbIOpaTh Moie3HOE yBEIHUEHUE
MHUKpocKomna?

2. Kakum MeTo10M MOYKHO YCTaHOBHUTDH THIT KPUCTAIUTMUECKOW PEIIETKH METajlla U ee Ta-
pameTpel? Kakne THIBI pelIETOK BCTpedaroTcs y MeTamios? [loueMy OHM Ha3bIBaroTCs
MJIOTHOYNAaKOBAHHBIMU?

3. Tlouemy cBo¥icTBa KpUCTAJUIMYECKOTO MaTepuasa, U3MEpEeHHbIE B pa3HbIX HAIPaBICHU-
X, MOTYT OTJIMYaThes? B Kakux MaTepuanax 3To siBJ€HHE He HAa0JI01aeTcs ¥ MovyeMy?

IIK-4 — cioco0HOCTH MCNOJIL30BATH B HCCJIEJOBAHUSX U pacyeTax 3HAHMA 0 MeTO/AaxX MCcCaeJ0OBAHMS, AHAIN3A, ITHATHOCTHKH U MO/IeJIMPOBAHUS CBOICTB
BEILIECTB (MAaTEepHAJIOB), PU3HYECKHX M XUMHYECKHUX MPOLECCAX, IPOTEKAIIIUX B MAaTEPHAIaX PH UX MOJYYEHHH, 00padoTKe U MoaupuKranumn

3HaTh

— OCHOBHBIE MPUHIIUIIBI U 000PYAOBaHUE IS
WCCJICIOBaHMS, aHalM3a, JUArHOCTUKH U MO-
JIEIIUPOBAHMSI CBOMCTB BEIIECTB (MaTepUaoOB),

IlepeyeHb TeopeTHUECKUX BONPOCOB K IK3aMeHy (4 cemecTp):

1. Meronbl U3y4eHUs CTPYKTYpbl MAaTepHAIIOB.
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— CYIIHOCTh METOJOB HCCIEAOBaHUSA (PHU3U-
YECKMX M XUMHUYECKUX IMPOLIECCOB, MpPOTEKa-
IOIUX B MaTepuajax Mpu UX MOTy4deHUH, 00-
paboTke W MoaupUKAUU U UX BIUSHUE HA
CTPYKTYPY M CBOMCTBAa MaTe€pUaIOB

arwN

Mexannueckue cBoiicTBa MeTayioB. KOHCTpYKTHBHAS TPOYHOCTb.

MexaHudeckue XapakTepPUCTUKHU, OTPe/IesieMble MPU UCIIBITAHUU HA PACTSKEHHE.
TBeprocTh U crocoObl ee OMpeIeIeHHUS.

MexaHudyeckue XapaKTEpPUCTHKH, OINpEIesieMble TMPU JAUHAMUYECKUX HCIHBITAHHUIX
(ynapHast BA3KOCTb, TEMIIEpaTypa XJIaAHOIOMKOCTH).

YmMmers — HCIONIb30BaTh B MCCIIEAOBaHUAX U pacue- | [IpumMepHbIe npaKkTHYeCKHe 3a1aHus 115 dK3amMeHa (4 cemecTp):
Tax 3HAHUS O METOJaX HCCIEAOBaHUS, aHAJU-
3a, JUAarHOCTUKU W MozenupoBanus cBoiicts | 1. KakoBbl pasmepsl CTPYKTYpHBIX 3JIEMEHTOB, KOTOPbIE MOXKHO YBHJIETH (pa3pelIuTh) C
BEIIIECTB (MaTEPHAIIOB); MOMOIIBIO ONTHYECKOro (CBETOBOro) Mukpockona? Kak BeIOpaTh mojie3HOE yBEIUYECHUE
— HCHOJIB30BAaThb B HCCICIOBAHUAX O METOaX MHKpOCKOHa? KakoBa ocHOBHast 0COOEHHOCTD IMPUTOTOBJICHUSA o0BeKTa AJIs1 MUKPOCKO-
UCCICIOBaHUSA (DU3UYECKUX M XHMHYECKHX IIMYECKOT0 UCCIIENOBaHUA?
TIPOIIECCOB, TIPOTEKAIOMMX B Marepuanax mpu | 2. OOBACHUTE, 3aueM HEOOXOMMMO UCCIIENOBATE MAKPOCTPYKTYpY? Kakumu meTomamu 310
X TI0JIy4eHHH, 00paboTKe U MOIUPUKALIUH MOJKHO clienatb? UTo MOXKET CIyKUTh OOBEKTOM MaKpOaHalu3a
3. Tloyemy cBOICTBa KPUCTAUTMICCKOTO MaTepHalia, M3MEPEHHBIC B Pa3HBIX HAIPABIICHUSX,
MOTYT OTJIMYaThCs? B Kakux marepuanax 3To siBJIeHUE He HaOII0gaeTcs U mouemy?
4. Tlouemy npH XOJIOAHOM IUIACTUYECKOU JepopManuu (IUTAMIIOBKE WM BBITS)KKE) MOTYT
00pa3oBaThCsl PECTOHBI 110 KPOMKE (Kparo) u3aenus?
5. OOBscHUTH, KaKOE CBOMCTBO MaTepuaia XapakTepusyeT TBepaocTb. Ha uem ocHOBbIBa-
IOTCSI METO/IbI U3MepeHus TBepAocTu? B ueM ux ornuuue?
6. Kak nmpoBoasT ucnbITaHue Ha yaapHyo BI3KocTh? Kakosa ero memns?
7. C xako# 1eNbo MPOBOJAT YCTAIIOCTHBIE UCTIHITAHUS?
Bnazers — HaBBIKAMH TPOBEAEHUS MeXaHH4YecKuX uc- [ [IppMepHbIe mpaKkTHYecKHe 3alaHus /I8 JK3aMeHa 10 PelieHuIo 3a1a4 u3 npodeccuo-

OBITAHWH, HW3YYCHHS CTPYKTYPBI, KOHTPOJIS
NneeKTOB B MaTepHajax v U3JeNusX;

— HaBbIKAMH HCCJICIOBAHUS MPOIIECCOB, MPO-
TEKAIONIMX B MaTepHajgax Mpd UX MOJyYEeHHUH,
00paboTke U MoaupUKaIUN

HAJIbHOH 00J1acTH (4 cemecTp):

1.
2.

w

Kax mpoBectn makpoananu3? KakoBsl €ro 1eiu, METo1b1?

Kakum MeTromoM MOXKHO HCCIEAOBAaTh PACIpPEACIICHHE CEepPhl B CIUTKE (OTIMBKE, 3aro-
TOBKE)?

Kax mpoBecTu rimy0okoe TpaBieHHe cTalbHOTO 00pasna. KakoBsl ero menu?

KakyuM MET010M MOKHO BBISIBUT MOPBI, TPEIIMHBI, PAKOBUHBI, KPYITHbIE HEMETaJJInye-
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10.

11.

12.

13.

14.

15.

CKHUE BKJIFOUEHHS B OTJIMBKE (CIMTKE, OTIIMBKE, IOKOBKE, IIPOKaTe)?

ITpu MakpoaHaM3€e CIMTKA BBISBJICH JIMKBALMOHHBIA KBaapaT (MOAycaao4yHasi JIMKBaIus,
oceBasi OPUCTOCTb, CKBOPEYHUK, KAMHEBUIHBINA M3JI0M, (PJIOKEHBI, MHU(EPHBIH U3II0M,
paccinoenne). OOBSICHUTD MPUYWHBI MOSIBICHHUS 3TOTO JAePEKTa U BO3ZMOXKHBIE CIIOCOOBI
€ro ucrpanjeHus (IpeIoTBpaICHHS).

Kak oTiaMuuTh yCcTanoCTHBIM U3JI0M OT IPOYMX BUIOB H310Ma? KakoBbl IPUUYMHBI MPO-
ABJICHUS TAKOT'O U3JI0Ma?

Kak oTiiuuuTh BA3KOE pa3pylIieHHUE OT XPYIKOro?

Kak mpoBecTH MHMKPOCKOIIMYECKOE MCCIENOBAaHHME METauIMyecKkoro Mmarepuana? UYro
MO’KHO BBISIBUTH C IOMOILBIO Takoro uccienoBanusa? Kak onpenenuTs mpenen ynpyro-
CTH (IIpeaesn TeKy4eCcTH, Ipeiell IPOYHOCTH, OTHOCUTEIbHOE YIJIMHEHUE, OTHOCUTEIbHOE
Cy’K€HUue, TBEpAO0CTh, YAApHYIO BA3KOCTb) MaTepuana?

Kak paccuutaTh OTHOCHUTENBHOE KOJMYECTBO (ha3 (CTPYKTYPHBIX COCTABISIOUIMX) IMPH
3aJJaHHOM TemIeparype B ABOMHBIX crutaBax? [losicHUTh rpaduyecku.

[Tpr MUKPOCKONMYECKOM HCCIIEZIOBAaHUM B CIIaBE HAOIIONAIOTCS 3epHa (eppUTa U He-
0oJbIlIOe KOIMUecTBO LeMeHTUTa. Kak Ha3biBaeTcs Takoil cruaB? KakoBsl ero cBoiicTBa
U 00J1aCTH IPUMEHEHUs?

[Tpy MUKpPOCKOTIMYECKOM HCCIIEJOBAaHUM B CIJIaBe HAOJIIOJA0TCS 3epHa QeppuTa u nep-
mut. Kak Ha3biBaeTcs Takou cruiaB? KakoBbl €ro cBOMCTBA M KaK OHU 3aBUCAT OT KOJIM-
yecTBa nepnurta? KakoBbl 001acTH IPUMEHEHHUS ATUX T1aBOB?

[Tpr MUKpPOCKOMMYECKOM HCCIIEI0OBAaHUM B CIUIaBe HabmomaroTcs nepiaut. Kak HasbiBa-
eTrcst Takoi cruiaB? KakoBbl pa3HOBUJIHOCTH TaKOW CTPYKTYpPBI U pa3jinyusl B UX CBOM-
cTBax?

[Ipy MMKPOCKOIMYECKOM HCCIIEJOBAaHUM B CILJIaBE€ HAOIIOJAIOTCS NMEPIUT U CETKa Ilie-
MEHTHUTA N0 TpaHuLaMm 3epeH. Kak HaspiBaeTcs Takoil cruiaB? KakoBbl €ro CBOWCTBA U
o0nacTu npuMeHeHus ?

[Tpr MUKPOCKOTIMYECKOM HMCCIIEOBAHUU B CIUIaBe HabOmromaercs nenedyput. Kak Ha3bl-
BaeTcs Takoi crtaB? KakoBbl ero cBoiicTBa U 00J1aCTH IPUMEHEHUS?

[Ipy MHKpPOCKOIIMYECKOM HCCIEeIOBaHUM B CIUIaBe HaOIroAaloTcs 3epHa (eppura H
BKJItoueHus rpadura. Kak Ha3piBaercs Takue cruiaBbl? KakoBbl pa3HOBUHOCTH CIIJIABOB
C TAKUMU CTPYKTYPHBIMHU COCTABJISIIOUIMMU, KAKOBBI Pa3jInyus B UX CBONCTBaxX?
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16. IIpn MHUKpPOCKOIIMYECKOM MCCJIEJOBAHUU B CIlJIaBe HAOIIONAIOTCS 3epHa (eppura, mep-
JUT ¥ BKItoueHHs rpadura. Kak HaspiBaercs Takue cruiaBel? KakoBbl pa3HOBHIHOCTH
CIUIABOB C TAKUMU CTPYKTYPHBIMH COCTABJISIOIMMU, KAKOBBI Pa3JIM4Us B UX CBOMCTBAX?

17. Ilpu MUKPOCKOMMYECKOM HCCIIEIOBAHUN B CIUIaBE HAOIIONAIOTCS MEPIUT M BKIIOUYCHHS
rpadpura. Kak Ha3piBaercs Takue cruiaBbl? KakoBbl pa3HOBHJHOCTH CIUIABOB C TaKUMH
CTPYKTYPHBIMH COCTABJIIOIIMMHU, KAKOBBI Pa3JIM4Msl B UX CBOWCTBAX?

IIK-9 — roToBHOCTH Y4acTBOBATh B pa3padoTkKe TEXHOJOTHYeCKUX MPOIECCOB NMPOU3BOACTBA U 00Pa0OTKHU MOKPBITHI, MATEPHAJIOB U M3/1eJIUH U3 HUX,

CUCTEM YIIPABJECHUSA TEXHOJOIHYECCKUMHU IpoueccaMu

3HaTe

— 3aKOHOMEPHOCTH (Pa30BBIX TPEBPANICHHIA
u  (HopMHpOBaAHHS CTPYKTYPHl U CBOICTB,
MPOMCXOAANIMX B MaTepHaliax MpH peasii3a-
IIMA TEXHOJIOTMYECKUX TIPOIECCOB IPOU3-
BOJICTBA, 00pabOTKM U MOAU(DUKAIIUN MaTe-
pHAJIOB, IOKPBITHI, IETAJICH U U3JIETUI;

Ilepeyenb TeopeTHYecKHX BOIIPOCOB K IK3aMeHy (4 ceMecTp):

Kpucramnnyeckue 30HbI CIIUTKA. Y cajKa.

Bunap! iukBanum.

Bunsr nehopmarin. MexaHu3M M1acTUYECKO# eopmanuu.

Haxnen npu mactuueckoit geopmaruu. Posb 1uciiokanuii B ynpouHeHUH.

Paspymenue meramios.

Mexannueckue cBoiicTBa MeTaiioB. KOHCTpYKTHBHAs TPOYHOCTb.

MexaHnueckre XapakTepUCTUKH, ONPEIeNIIeMble PU UCTIBITAHUH Ha PacTSKEHUE.
TBepAoCTh U CIOCOOBI €€ ONpeeICHHUS.

MexaHnueckrue XapakTepUCTUKH, OIpeesieMble IPU TUHAMUYECKUX MCHBITaHUAX (yaap-
Hasl BSI3KOCTb, TEMIIEPATypa XJIaJHOIOMKOCTH).

©CoN~ LN E

Ilepedyenb TeopeTHYECKHX BOIIPOCOB K JK3aMeHy (S cemecTp):

CBs13p MEXly CTPYKTYPOH U CBOMCTBAMHU CEPHIX UYT'YHOB

[IpeBpamienus npu HarpeBe CTaiu.

Pocrt 3epHa aycTeHuTa npu Harpese.

N3otepMuuecknii pacnaj MepeoxyaxJaeHHOro aycTeHuTa. M3orepMuueckue auarpam-
MBI pacliajia nepeoxya)xAeHHOr0 ayCTEHUTA.

5. IlpeBpailienrs npu HENPEPHIBHOM OXJIAKICHUH CTalIH. TepMOKHHETHYECKHE quarpam-

el N =

MBI pacnaaa nepeoxXJIaXKJCHHOI0 ayCTCHUTA.
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© N

1
1
1

Bnusinue nerupyromux 3J€MEHTOB Ha YCTOMYMBOCTh U KMHETHKY pacrapa Mepeoxiia-
KJIEHHOT'O ayCTCHHUTA.

[IpeBparenus npu Harpese (MpU OTITYCKE) 3aKAJICHHON CTalH.
OTxur cranu.

. 3aKajika cTajH.

0. Otmiyck cranmu. Ctapenue.

1. XumMuko-tepmuyeckas oopaboTka.

2. Tepmo-mexaHuueckas 00paboTKa CTaiu.

YmeTs

— aHaJM3HUPOBATh BIMSHHE TEXHOJIOTHYECKO-
ro mporecca Ha Xapaktep (ha30BBIX IIpeBpa-
HICHUHM, CTPYKTYpY U TIPH MPOU3BOJICTBE, 00-
paboTKM W MoaudUKAIMKA MaTepuajoB, IIO-
KPBITHM, IeTAJICH U U3

IIpumepHbIe NpaKTHYECKHUE 3aIaHUs VISl SK3aMeHa (4 cemecTp):

1.

. OOBACHUTH, B KAKOW OTJIMBKE 3€PHO 3aKPUCTAJIM30BABLIErocs MeTamia OyaeT Oonblie:
. OOBACHUTB, K YEMY MOXKET IIPUBECTHU MIEPErpeB paciliaBa Mpes pa3iuBKol ero B (popMel
. OOBACHUTB, 3aUeM MPOBOAT ONEPALMIO MOCTYKUBAHUS IPU NOTy4eHUU oTANBOK? Kak
. O0OBACHUTB, IPU KaKoH AedopMaii MOKHO HEOOPaTUMO U3MEHHUTH (POPMY, pa3zMepbl U
. OOBACHUTH, YTO MPOUCXOIUT NPU (HOPMUPOBAHUU TEKCTYpHI B J1€(POPMHUPOBAHHOM Ma-

. 3auem Tpe6yeTc;1 BOCCTaHaBJIMBATh INNIACTUYHOCTD XOHO,[[HO,He(l)OpMI/IpOBaHHOFO JIUCTa

. [lpu kakux yCIOBHSIX B CTaJIM MOKET 00pa3oBaThCcs mepechieHHbI Gepput? Kak oH

. [Ipu KakuX yCJIOBHSIX B CTAJIM MOKET 00pa30BaThCsl BUAMAHIITETTOBBIE CTPYKTYphI? Kak

Kakyto 1iesnp npecineayroT Ipyu BBEIEHUH B paciiiaB (KUAKUM MeTa) MOAU(pUKaTOpOB?
[IpuBecTn npuMeps! AEUCTBUS MOAU(DUKATOPOB.

IIPH pa3IUBKE KUAKOTO METaJlJIa B IIECUAHYIO (JOPMY HJIM B METAJUINYECKYIO?
(M310XKHUIIBI)?

€€ OCYILECTBUTh

CBOMCTBa MaTepuasia — yupyro Wi rmiacTHIeCKOn?

Tepuaie?

(xanuOpOBaHHOM 3aroTOBKH, BOJOYEHON MpoBosokH)? Kakoil 06paboTKON 3TO MOMKHO
craenaaTh?

MOBJIUSCT Ha cBOMcTBa ctanu. Kak OpeaOTBPATUTD €TO 06p330BaHI/IC?

OHH HOBJIMSIOT Ha CBoMicTBa cTamu. Kak MNpeaoTBPATUTL UX O6p330BaHI/Ie?
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Bnanets

— HaBBIKAMM aHAJINW3a BIUSHUE TEXHOJOTH-
YeCKOro Impoliecca Ha Xapakrep (pa3oBbIX IMpe-
BpallleHUH, CTPYKTYPY W TPU TPOU3BOCTBE,
00paboTKn ¥ MOAU(HUKAIIMK MaTepUAJIOB, IO-
KPBITHM, IeTAJIEW U U3ETUN

IIpumepHbIe MpPaKTHYECKHE 3aJaHHUA JUIA IK3aMeHAa 10 pPelIeHuI0 3aJ1a4 u3 npodeccuo-
HaJIbHOU o0saactu (5 cemecTp):

1.

2.

10.
11.

12.

13.

14.

15.

OOBsacHUTD, Kakas (hopMma rpaduTa B MEHBIIEH CTENICHU OCIIA0IIET METAJUIMYECKYIO OC-
HOBY uyryHa? Kak noiay4uts Takyro ¢popmy rpaduta B OTIUBKE?

Kak nmonyuuth OTJIMBKY CO CTPYKTYpOH KOBKOro uyryHa? KakoBbl pa3HOBUAHOCTH
CTPYKTYpBI TAaKOT'O Yyr'yHa U €r0 CBOWCTBa?

[Touemy He MPOUCXOAWUT YNPOUYHEHHS CTAIHM MPU TOpsiUeH IIacTHYECKOH aedopmariu
npu 1050 °C?

[Touemy nedopmanus ceunua (Tt = 327 °C) npu KOMHAaTHOH TeMIepaType SBISETCS
ropsiae gedopmanueii?

ITpu pexpucTaIN3allMOHHOM OTXKUI'€ XOJIOAHOKATAHOM JIEHTHI U3 cTanu 08K oxiaxie-
Hue B mHTepBajie Temmeparyp 680 — 370 °C Bemyt ¢ mainoii ckopocthio. [louemy 310
Heobxoaumo?

Kak onpenenstoT CKJIOHHOCTD CTalIM K pOCTY 3€pHA IIpU Harpese?

BeiOpate TepMudeckyo oOpabOTKy JUIsl MCIIPAaBIEHUS BUAMAHIITETTOBOM CTPYKTYpHI B
CTaJIbHOM OTJIMBKE.

BeiOpate TepMuyeckyto o0paboTKy AJIsi UCIIPABICHUS KPYITHO3EPHUCTOW CTPYKTYpHI TO-
psAYEKaTaHOM CTaJIH.

BeiOpath 3akanounyo cpeny, 00ecrnedrnBarouly0 HauOoIbIIyI0 TPOKAIMBAEMOCTh yTile-
POAMCTOM CTalu.

Be1Opath 3akanouHyto cpeay Ul 3aKallky JIETMPOBAHHOM YIIIepOAMCTON CTalu.

BriOpaTh pexuM OTIyCcKa 3aKaJeHHOM CTayly, 00ecreyrBaroINil COXpaHEHHE BBICOKOM
TBEPAOCTH.

BbiOpaTh pexuM oOTHycka 3akajJeHHOW CTalu, OOECIeYMBAIOLIUIl BBICOKHE YIPYyTUe
CBOMCTBA

BriOpaTh pexuM OTIyCKa 3aKaleHHOM cTalld, 00ecledyuBaroMil coueTaHHe BBICOKOM
IIPOYHOCTH, TBEPAOCTH, INTACTUYHOCTH U yJAPHOM BA3KOCTH.

Cranb 45 ObU1a IOJIBEPTHYTA HArpeBy moj 3akaiky 1o temnepatypsl 740 u 840 °C. Ka-
KOM peXUM HarpeBa BbIOpaH MPaBUIIbHO U MOYeMY?

Cranp Y10 Obuta mojaBeprayra HarpeBy Noj 3akaiky o Temmneparypsl 740 u 900 °C.
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Kaxoit pexxum HarpeBa BbIOpaH MPaBUIILHO U IIOYEMY?

IIK-11 — cnoco0HOCTHIO NMPUMCEHATDb 3HAHUSA 00 OCHOBHBIX THIIAX COBPEMEHHBIX HEOPraHUYECCKUX U OPraHU4Y€CKUX MaTEePpHUAJIOB, IPUHIHIIAX BblﬁOpa Ma-
TEPHAJOB Uil 3aJaHHBIX yCJIOBI/Iﬁ IKCIIyaTalnui ¢ y4€TOM Tpeﬁosa}mﬁ TEXHOJOIrH4YHOCTH, SKOHOMHUYIHOCTH, HAACKHOCTH U J0JIT'OBEYHOCTH, IKOJIO0INY€e-
CKHX MOCJEICTBHI NX MNPUMEHCHUS NPU NIPOCKTUPOBAHUH BLICOKOTECXHOJIOI'HYHLIX ITPOECCOB

3HaTh

— OCHOBHBIE OIpEAENCHUS U MOHSTHUS MaTe-
pHAaJIOBEICHHUS,

— OCHOBHBIC MCTOJIbI HCCHCHOBaHHﬁ, uc-
MOJIb3YEMBIX B MaTepUATOBEICHUY;

— CYIIHOCTh M 3aKOHOMEPHOCTH MPOIIECCOB
IpH KPUCTAILTU3AIUH, JehOopMaIlui, HarpeBe
ne(hOpMUPOBAHHBIX METAILIOB;

— CYIIHOCTh W 3aKOHOMEPHOCTH (Da30BBIX H
CTPYKTYPHBIX IIPEBpAIlCHUN B CILIABAX IIPH
TEPMHUYECKOM, TEPMO-MEXAaHUUYECKOM U XUMHU-
KO-TCPMHUUYCCKOM BO3I[€I\/'ICTBI/I$IX;

— BIMSIHHE CTPYKTYPHBIX XapaKTePUCTHK Ha
CBOICTBa MaTepHallOB U UX HU3MEHEHUS TOJ
BIIMSIHUEM YCJIOBUM TTPOU3BOCTBA, 00PaOOTKH
U DKCIUTyaTalluu;

— OCHOBHBIC TUIIBI KOHCTPYKIIMOHHBIX WU HH-
CTPYMCHTAJIbHBIX MAaTCpUuajioB JJId I/ISI[eJ'II/Iﬁ
Pa3IMYHOTO HAa3HAUEHUS C yYETOM DKCIUTyaTa-
IIMOHHBIX TpeOOBaHMM M OXpaHbl OKpYKaro-
IEN Cpepl

IlepedyeHb TeopeTHYeCKNX BONPOCOB K IK3aMeHYy (4 cemecTp):

1.

Nookrwd

©

10.

11.
12.
13.
14.
15.
16.
17.
18.
19.

CrpykTypa 1 cBoiicTBa MaTepuaioB. AMOp(hHOE U KPUCTANINYECKOE COCTOSTHIE MaTepU-
ana.

MeTtoapl n3y4eHHs CTPYKTYpPhl MaTepUaIoB.

Kpucrannuueckas pemerka. OCHOBHbBIE TUIIBI PELIETOK METAJIOB.

[Tomumopdusm. ITomumopdHble mpeBparieHus.

JledexThl KpUCTaNINYECKOTO CTPOCHUS.

Anuzorponus.

OHepreTuyeckue yciaoBUsl KpUCTAUIM3alMM. BiusHUE CKOPOCTH OXJIaXACHHUS Ha KpH-
CTaJUIA3ALHUIO.

Mexanu3m kpucrammsanuu. [lapaMeTpsl KprcTaNIM3alKH.

['omoreHHoe (caMoNpou3BOJIbHOE) 00pa3oBaHHE IIEHTPOB KpucTamzauuu. Kputuue-
CKM 3apOJIbIIIL.

['eTeporeHHoe (HecaMONMpPOM3BOJIbHOE) 00pa30BaHUE LEHTPOB KpHCTAIIM3alMU. Moau-
¢dunupoBaHue.

JlennpuTHas KpUCTaIN3aLHs.

Kpucrannnaeckue 30HbI cuTKa. Y caaka.

Bungel 1ukBanuu.

Buner nedopmanuu. Mexanusm miacTuyeckou nedopmMaruu.

Haxnen npu mimactuyeckoit gepopmaryu. Ponb tucnokanuii B ynpouHeHHH.
Pa3pymenue metamios.

Mexannueckue cBoiicTBa MeTayljioB. KOHCTpYKTHBHAS TPOYHOCTb.

Mexanndeckne XapakTEpUCTHKH, ONPEEIsIEMbIE IIPH UCIIBITAHUU Ha PACTSIKECHHE.
TBepAOCTh U CIOCOOBI €€ ONpPEIeNICHHSL.
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20.

21.

22.
23.
24,
25.

26.
217.
28.

MexaHn4eckue XapaKTepUCTUKH, ONpeAeiIseMble MpPU JUHAMHYECKHX HCIIBITAaHHUAX
(ymapHas BA3KOCTb, TEMIIEpATypa XJIAJHOJIOMKOCTH).

OCHOBHBIEC IOHATHS TEOPHH CILIaBOB: KOMIIOHEHT, CIUIaB, cucrema, ¢asa. [Ipasuio ¢a3
(mpaBuio ['u66ca).

Turel TBepABIX Pa3 B METAIUIMYECKUX CHCTEMaX.

[IpaBumno peruara (IpaBUIO OTPE3KOB).

OCHOBHBIE THITBI ABOHHBIX AuarpamMm. @opMUpOBaHUE CTPYKTYPHI IBOMHBIX CILUIABOB.
OBTeKTHYECKOe TpeBpamieHne. llepuTekTnyeckoe NpeBpameHne. IBTEKTOMIHOE Mpe-
BpalllcHHE.

XapakTepHucTuKa ¥ BU] MOJIHOM (hazoBoii auarpammsl Fe — C.

XapakTeprcTHKa KOMIIOHEHTOB | (a3 cuctemsl Fe — C.

[TpeBpamenust 1 GOpMUPOBAHUE CTPYKTYPHI B CTAIAX (OEJIBIX UyTryHAX, CEPBIX UyT'yHAX )
B PaBHOBECHOM COCTOSTHHH.

Ilepeyenn TeopeTHUECKHX BONMPOCOB K IK3aMeHY (5 cemecTp):

w

o u

CBs3b MEXly CTPYKTYPOU U CBOMCTBAMHM CEPBIX UyT'YHOB.

Knaccugukanus, MapkupoBKa U IPUMEHEHUE CEPhIX YyT'YHOB (JINTEHHBIN, BHICOKONPOY-
HBII, KOBKHIA, OTOEICHHBIH, aHTU(PUKITUOHHBIH).

BinsiHMe yriiepoaa v MOCTOSTHHBIX TPUMECEH Ha CBOMCTBA CTaJIH.

Knaccugukarus, MapkupoBKa M MPUMEHEHHE YIIIEPOAMCTHIX cTanel (OOBIKHOBEHHOTO
KauecTBa, KAUeCTBEHHOW KOHCTPYKIIMOHHON, MHCTPYMEHTAJIBLHOM).

IIpeBpalieHus npu Harpese CTaiu.

Pocrt 3epHa aycteHuTa npu Harpese.

N3otepMuueckuii pacnaj NepeoxyIaKIEHHOro aycTeHuTa. M3orepMuyeckue quarpaMmsl
pacnaja nepeoxJIaKICeHHOTO ayCTECHUTA.

IIpeBpalieHus Ipu HEMPEPHIBHOM OXJIAKICHUU CTalu. TepMOKMHETUYECKUE JUarpaMMBbl
pacnaja nepeoxJIaKIeHHOTO ayCTEHUTA.

BinsHue nerupyromux dJI€MEHTOB Ha YCTOMYMBOCTb M KHUHETUKY pacnapa Iepeoxia-
XKJECHHOTO ayCTEHUTA.

10. IpeBpatenust mpu Harpese (Ipu OTIYCKE) 3aKAJIEHHON CTaJIH.
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11.

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

Knaccudukanus, MapkupoBKa U IPUMEHEHHE KOHCTPYKIIMOHHBIX JIETHPOBAHHBIX CTajeil
(cTpouTenbHasi, MAIUHOCTPOUTENbHAS ISl XOJIOJAHOW IITAaMIIOBKH, yJydlllaeMas, pec-
COPHO-TIPYKHUHHAs, APUKOTIOAIIUITHUKOBAs, cTainy i 3akainku TBY, ctamm s XTO).
OcHOBHBIC TIOHATHUSA U KJIaccuPHUKaIs TepMUIECKO 00pabOTKH.

OTxur cranu.

3aKaJsika CTajiH.

Ornyck cranu. CtapeHue.

XUMHUKO-TepMUYecKas 00paboTKa.

Tepmo-mexanudeckas 00paboTKa CTaH.

CnnaBbl Ha OCHOBE MeiU (OpOH3BL, JTATYHH).

CriaBbl Ha OCHOBE ATIOMUHHUSL.

CmuiaBbl Ha OCHOBE THTaHa. baOOUTHL.

[TopoiikoBbie, KOMIIO3ULIMOHHBIE, aMOP(HBIE MAaTEPUAIIHI.

CBoiicTBa U MPUMEHEHNUE OCHOBHBIX TPYII HEMETALTUYECKUX MATEPHAIIOB.

VYMmeTs

— aHAIM3HWPOBATH JIaHHBIE O CTPYKType W
CBOWCTBaX, TEXHOJIOTUYECKHUX IMPOIECCcax Mpo-
U3BOJICTBA, 00pabOTKH U MOAM(UKALIUN MaTe-
pHAJIOB U TIOKPBITUI MPUMEHUTEIBHO K perIe-
HUIO TIOCTABJICHHBIX 3aJ1ay;

— mnpuoOperaTh 3HaHUS B O0JacTH Marepua-
JIOBEJICHHUS;

— TPHUMEHSATh MaTepPHaJIOBEIUYECKUE 3HAHUS B
npodeccHoHaIbHON AEATeTbHOCTH; UCTIONB30-
BaTh UX Ha MEKXIUCLUIUIMHAPHOM YPOBHE

IIpumepHble NpaKkTHYECKHUe 3a/1aHU U1 IK3aMeHa (4 cemecTp):

1.

KakoBbl pa3mepsl CTPYKTYPHBIX 3JIEMEHTOB, KOTOPbIE MOKHO YBHJETh (Pa3peliuTh) C
MOMOIIBIO ONTUYECKOro (CBETOBOro) Mukpockona? Kak BeIOpaTh moJjie3HOE yBEIUYEHUE
MuKpockona? KakoBa ocHOBHasi OCOOEHHOCTb MPHUTOTOBJIEHUSI 00BEKTA JUII MUKPOCKO-
MIUYECKOT0 UCCIIEIOBAHUS?

OOBsACHUTD, 3aueM HEOOXOAUMO HCCIEeI0BaTh MakpoCcTpyKTypy? Kakumu MeTonamu 31o
MOHO cienath? UTo MOXKET CITYyKUTh 00bEKTOM MaKpoaHaiu3a?

KakuM MeTo10M MOKHO yCTAaHOBUTBH THUIT KPUCTAUIMUECKON PEIIETKH MeTaljia U ee ma-
pametpbl? Kakue THIBI pemieTok BCTpedaroTcesi y MetaiuioB? [louemy oHHM Ha3bIBArOTCS
IUIOTHOYNAaKOBAaHHBIMHU?

[TpuBeauTe mMpuMep BIUSHHS THIIA CBS3HM (THIIA KPUCTAJUIMYECKON PEMISTKH) Ha CBOM-
CTBa MaTepuaa.

[Touemy CBOMCTBA KPUCTAJUIMIECKOTO MaTepHaia, M3MEPEHHBIC B Pa3HBIX HAIIPABICHHUSIX,
MOTYT OT/IH4aThesi? B Kakux MaTepuasiax 3To siBJ€HUE He HaOI0AaeTcs U moyemy?
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

[Touemy npu Xoy0HON IUIACTHYECKON AedopManuu (IITaMIOBKE MM BBITSKKE) MOTYT
00pa3oBaThCs PECTOHBI 110 KPOMKE (Kparo) u3eus?

OOBACHUTD, YEM PA3IUYAIOTCS 0-KEJIE€30, Y-KEIe30 U d-Kene30?

[ToueMy Tipu XOJOIHOW IJIACTHYECKON JedopMaIiiu BO3PACTAIOT MPOYHOCTHBIC Xapak-
tepuctuku? Kak 370 siBjeHue HazbiBaeTcs? B Kakux ciiydasx 3TO SBJICHHME HEXelaTellb-
HO?

Yro 03HauUarOT TePMHUHBI AeHOpMaALIMIOHHOE YIPOUYHEHHE, 36pPHOIPAaHUYHOE YIIPOUYHEHHUE,
JUCIIEPCUOHHOE YIIPOYHEHHUE, TBEPAOPACTBOPHOE YIIPOUHEHHUE?

[TosichuTh rpadguuecku (GU3NYECKUI CMBICT MOHATHUS «pPaBHOBECHAsl TeMIleparypa Kpu-
craju3anuu (1iasieHus)». Kakoe ycinoBue HEOOXOIMMO BBINOJIHUTH, YTOOBI HAYaJCs
npolecc KpucTalan3anun’?

OOBSACHUTH, B YEM OTIMYUE KPUBBIX OXJIAXKICHUS KPUCTAIUIMYECKHX M aMOP(HBIX Tem?
MOXHO JI1 OTY4UTh aMOP(HBIN MeTalul (MeTaNIn4ecKoe CTEKI0)?

[ToueMy 3epHa 3aKpHCTAUIM30BABILEIOCS METANIMYECKOTO0 MaTepualla He UMEIOT Ieo-
METPUYECKU IPaBUIbHOM HhopMbl?

Kakyto 1enp npecienyroT npu BBEIEHUU B paciuiaB (KUIKUA METaul) MOAU(PUKATOPOB?
[TpuBecTH npuMepsl! AeHCTBHUS MOIU(UKATOPOB.

OOBsICHUTD, B KaKOH OTJIMBKE 3€pHO 3aKPHUCTAJUIM30BABILErocs MeTauia Oyaer Oosblie:
IPU PA3TUBKE )KUKOTO METaJUIa B MECYaHYI0 (OPMY MU B METAITMYECKYIO?
OOBSICHUTD, K YEMY MOXKET IMPUBECTHU MEPETPEB pacIljiaBa MpeJl pa3IuBKON ero B (hOpMbI
(M3MOXKHUIIBI)?

OOBSICHUTD, 3aUueM MPOBOSAT OINEPaLMIO OJICTYKUBAHUS MIPH MOTy4eHUH OTIMBOK? Kak
€€ OCYILECTBUTh

OOBsICHUTD, TIPU KakoH Aedopmaliii MOXKHO HEOOPATUMO U3MEHUTH (POpMY, pa3Mepsl U
CBOICTBa MaTepHualla — yupyroi Wix IIacTUYECKOU?

OOBSICHUTH NOHSTHE TEOpeTHUYecKas MPOYHOCTh KpHcTauia. Kak oHa mM3MeHsieTcs mpu
W3MEHEHNH TUIOTHOCTH JUCIOKAMi?

OOBSICHUTD, YTO MPOUCXOIUT MpPHU (GOPMUPOBAHUU TEKCTYpPbI B e(OPMUPOBAHHOM Ma-
Tepuaine?

3aueM TpeOyeTcsi BOCCTaHABIMBATh IJIACTUYHOCTh XOJIOJHOAE(POPMHUPOBAHHOTO JIMCTA
(xanOpOBaHHOM 3aroTOBKH, BoJIoYeHOU mpoBosokn)? Kakoii 06paboTKOl 3TO MOMKHO
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21.

22.
23.
24,

25.

26.

27.

28.

29.

30.

31.

caenarn?

OOBSICHUTH, KAKOE CBOMCTBO MarepHalia XapaKTepu3yeT TBepAOCTh. Ha ueM OCHOBEHIBa-
FOTCSI METO/IbI U3MEPEHUA TBEPAOCTH? B ueM ux otinmuue?

Kak npoBoJAT ucnslTaHUE Ha y1apHYHO BSI3KocTh? KakoBa ero uenn?

C Kako# 1EeIbI0 NPOBOST YCTAIOCTHBIC UCTIHITAHUSA?

Ha nmpumepe ABYXKOMIOHEHTHOW CHCTEMBI TOKa3aTh, KaKyl0 MH()OPMAIMIO MOXKHO TO-
JYYUTh, TTOJIB3YSCH IPABUIIOM phluara (MpaBHJIOM OTPE3KOB).

CxemaTtnuHO U300pa3UTh AUArpaMMy JIBOWHOW CHCTEMBI C OTCYTCTBHEM PACTBOPHUMOCTH
(C MOJTHOW PacTBOPUMOCTHIO, C OTPAHUYCHHOW PACTBOPUMOCTHIO) KOMIIOHEHTOB B TBEP-
JIOM COCTOSIHUH, JaTh XapaKTePUCTUKY TOYCK, TUHUH AUarpaMMebl, Ga3 u 6e3BapHaHTHBIX
MIPEBPAIICHUI CUCTEMBI.

PaccunTaTh OTHOCUTENBHOE KOJIMUECTBO CTPYKTYPHBIX COCTABJISIIONIUX CIUIaBa MPU KOM-
HATHOW TeMIIepaType U CXeMaTUYHO U300pa3UTh CTPYKTYPY CILIaBa JBOMHONW CHUCTEMBI C
OTCYTCTBHEM PACTBOPUMOCTH (C MOJHON PaCTBOPUMOCTHIO, C OIPAHMUYEHHON PacTBOPH-
MOCTBI0) KOMIIOHEHTOB B TBEPJIOM COCTOSTHUH.

Onummre obpa3oBanue yieedypura. B kakux criaBax oH oOpa3yercs, KaKOBbl yCIOBHS
ero oopaszosanusa? Kakoil nenedyput Ha3bIBAIOT MpeBpalieHHbM? CxeMaTHdHo u300pa-
3UTh CTPYKTYPY JieneOypura npyu KOMHATHON TeMIeparype.

Onummre obpazoBanue nepiauTa. KakoBel ycinoBus 00pa3oBaHUs U XapaKTEPUCTUKU
3TON CTPYKTYphl? CXxemMaTuyHO U300pa3uTh CTPYKTYPY HEpIUTa IpU KOMHATHON TeMIle-
patype. KakoBbl pa3HOBUIHOCTH 3TOU CTPYKTYpbI?

HazoBute kputHueckue TOUYKU CTald U UX oOo3HaueHue. Kak onu onpenenstorcsa? Yka-
3aTh UX NosiokeHue Ha auarpamme Fe-C.

N300pa3uth 1uarpaMMy COCTOSIHMSI JKeJIe30 — KapOu Jkenesa, yka3aTh (a3bl BO Bcex 00-
JacTSIX JUarpaMMbl, pacCMOTPETh IpeBpalieHus B ciase, coaepxkamiem 0,01 (0,2; 0,45;
0,8;1,0; 2,5; 4,3; 4,7) % C. Kak Takoii cruiaB Ha3biBaeTcsi? Paccuntarh OTHOCUTENBHOE
KOJIMYECTBO CTPYKTYPHBIX COCTABJISIONINX B 3TOM CIIaBE U CXEMAaTUYHO U300pa3UTh €ro
CTPYKTYpY NMPpY KOMHATHOW TEMITepaType.

OOBSICHUTD, UM qUarpamma xeie3o — rpaduT oTandaeTcss OT AUarpaMMBbl JKeJe30 — Iie-
MEHTHUT. M1300pa3uTh CXeMaTUUYHO CTPYKTYPHI CEPHIX UYTYHOB C Pa3HOW METANINYECKON
OCHOBOH ((eppHUTHOM, peppuTHO-NIEPIUTHON, NEPIUTHON) U ¢ pa3HOH (opmoii rpadu-
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TOBBIX BKJIIOUEHUH (IJIACTMHYATOW, MIApOBUAHOMN). OOBICHUTH, KaK MPOUCXOAUT IPO-
nece rpaduTH3anuy 1 GOpMUPOBAHHS CTPYKTYPHI B 3TUX CIUIaBaX.

IIpumepHbIe NpaKkTHYECKHe 3a/1aHU VIS IK3aMeHa (5 cemecTp):

1.

o

10.

11.

12.

13.

14.

Pacmm¢poBaTh Mapku cranu, yka3aB COJEp)KaHHE yriIepoia, BUA U COAEp)KaHUE JIeTH-
PYIOLIMX 3JIEMEHTOB, KAUYECTBO, HA3HAYEHUE U IIPUMEPHBIE CBOWCTBA.

PacummgpoBate Mapky ceporo (JIMTEHHOT0, BHICOKOIIPOYHOT0, KOBKOI'0) YyI'yHa, YKa3aB
€ro CTPYKTYpY U YCIIOBHS ITOJTyYSHUS

Ha3zoBute kpuTHUueCcKre TOUKH CTalIM U uX obo3HaueHue. Kak onu onpenensrorea? Yka-
3aTh UX MoyiokeHue Ha auarpamme Fe-C.

Kakoll aycTeHUT U modyeMy Ha3blBalOT IepeoxisaxaeHHbIM? Kak ompenenuTs cTeneHb
€ro MepeoXIaKIACHUS?

[Touemy B 3aKaJIeHHON CTaJIM BCEr/la MPUCYTCTBYET OCTATOUHBINA ayCTEHUT?

Kak MOXHO HCIoyib30BaTh Ha MPAaKTHKE M30TEPMHUUYECKHUE AUarpamMmbl pacraja rnepe-
OXJIaX/IEHHOT'O ayCTeHUTa?

Kax u3meHnsTcs cBolcTBa CTaa MPU YBEIMUYEHUU CKOPOCTH OXJIAXJEHUS B MEPIUTHOM
unTepBane? OOBSICHUTH, ToueMy?

Bri6path Hanbonee AUCIEPCHYIO CTPYKTYPHYIO COCTABIISAIONIYIO, POPMUPYIOLLYIOCS HpU
TG PY3MOHHOM pacrajie NepeoxXIakKIeHHOTO ayCTEHUTA.

UYro o0miero ¥ B 4eM OTJIMYUS B CTPYKTypax MEpIUT, COPOUT U TPOOCTHUT?

OOBACHUTD, TOYEMY MAPTEHCUT UMEET BBICOKYIO TBEPAOCTb. 3a4eM CTallb CO CTPYKTY-
poii MapTeHcHUTa Ha10 IOJBEPraTh OTIIYCKY?

OOBsACHUTH, B KakoW cTaiu OylIeT BbIIE TBEPAOCTh NpPU 3aKajike: B cTainu 45 umu
30XI°C?

OOBsACHUTD, y KaKoi cTanu Oyner OoJblle MPOKAINBAEMOCTh — YIIIEPOAMCTON WM Jie-
rUpoBaHHON? 3aueM HEOOXOJUMO 3HATh TPOKAIMBAEMOCTh CTaJIN?

Kak BbIOpaTh CKOPOCTH OXJIXJIEHHUS TPH 3aKajke A IOJIY4EeHUS MapTeHCUTHON
CTPYKTYpHI [10 BCEMY CEUEHUIO U3/1ETHs?

JUia Kako#l cTtanu — AOIBTETOUTHONW MIIM 3a3BTEKTOUIHOW — HYXHO NPUMEHSTHh HETOJ-
Hyto 3akanky? [losicauTs, ncnonb3ys nuarpammy Fe-C.
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15.

16.
17.

18.

19.

20.

CpaBHHTE CBOWCTBA CTaIM ¢ OCHHUTHOM CTPYKTYPOM W MApTEHCHUTHOW CTPYKTYPOM, C
OCHHUTHON U TPOOCTUTHOM CTPYKTYpOi. OOBICHUTE Pa3IUYHSL.

[ToueMy npu oTITyCcKe 3aKaJCHHOW CTaJId BEIOUPAIOT pa3inyHbIe TeMIIepaTypbl HarpeBa?
Kakas cranp nocne ynydiienus: OyJeT IMeTh 0oJiee BHICOKYIO TBEPIOCTh: CTalb 45 WU
ctanb 30XI'C, ecnu OTIYCK MPOBOIMIIN IPU OJHOM U TOH ke TeMieparype?

[Toyemy pexyimuii HHCTpPYMEHT U3 YIJIEPOJUCTOM CTaIU NOABEPrar0T HU3KOMY OTITYCKA.
Kakas Oyzer cTpykTypa u CBOMCTBAa TaAKOTO HHCTpyMEHTa?

B yem ocHOBHasi 0COOEHHOCTh M NMPEHMYILECTBA TEPMOMEXAaHMUECKOH 00paboTKH cTa-
mm?

C kaxoi 11e/1bI0 HACHIIIAIOT TOBEPXHOCTh HU3KOYIJIEPOJUCTON CTaJIU YIJIepoioM?

Bnaners

- HpO(l)eCCI/IOHaJ'IbeIM SI3BIKOM B 00JIacTH
MaTCpHraAJIOBCACHUSA,

— HPaKTHYCCKMMH HAaBbIKaMKU HCIIOJIbB30Ba-
HHUs OCHOBHBIX METOJ0B HMCCICIOBAaHUA B 00-
JIaCTHU MAaTCPpUATIOBCACHN,

— BO3MOXHOCTBIO MCKIUCHUIITIMHAPHOTO
MMPUMCHCHUA MATCPUATIOBCICHU S ;

— HaBBIKAMM OLEHKHM TEXHOJIOTUYECKUX H
CIIy’)kK€OHBIX KaueCTB MAaTEpUAJIOB MYTEM KOM-
IUIEKCHOTO aHaJIM3a UX CTPYKTYPBI U CBOWCTB,
a TaKXKe pe3ylbTaToB (U3NKO-XUMHUYECKUX,
KOPPO3UOHHBIX U APYTUX UCIBITAHUN

IIpumepHbIe NpaKTHYECKHUE 32IaHUS I SK3aMeHA 10 PellleHu o 3a/1a4 U3 npodeccuo-
HAJbHOH 00J1acTH (4 cemecTp):

1.
2.

w

~

Kak npoBectu Mmakpoananus? KakoBsl ero 1emnu, MeToabl?

Kakum MeTosoM MOXHO HCCIIeOBaTh paclpeielieHue cephl B CIUTKE (OTIUBKE, 3aro-
TOBKE)?

Kak mpoBecTu riybokoe TpaBieHHe cTaibHOro oopasia. Kakossl ero memu?

Kakyum MeT00M MOKHO BBISIBUT TOpPBI, TPEIIUHBI, PAKOBUHBI, KPYITHbIE HEMeTaJlIuYe-
CKH€ BKIIIOUEHUS B OTJIMBKE (CIUTKE, OTJIMBKE, TOKOBKE, MpOKaTe)?

[Tpu MakpoaHann3e CIUTKA BBISIBICH JIMKBAIIMOHHBIN KBaApaT (MOaycaouHast JIUKBaIUs,
oceBasi OPUCTOCTb, CKBOPEYHUK, KAMHEBUIHBINA U3JI0M, (PJIOKEHBI, MH(EpHBIA U3I0M,
paccioenue). OOBSCHUTh MPUYUHBI TTOSBIICHUS 3TOTO Je(PEeKTa U BO3MOXKHBIE CIIOCOOBI
ero ucrpanieHus (IPEeIOTBPALICHUS).

Kak oTnuunTth yCcTalOCTHBIA M37I0M OT MPOYMX BUIOB HU3ja0ma? KakoBbl MpUYHHBI MPO-
SIBJICHUS TAKOTO M3JIoMa?

Kak oTnnuuTh BsI3KOE pa3pyli€eHUe OT XPYMKOro?

Kak mpoBecTH MHKpPOCKONHMYECKOE HCCIEIOBaHME MeTauiMueckoro marepuana? Yro
MO>KHO BBISIBUTH C TIOMOIIBIO TAKOTO MCCIICTOBAHUS?
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Kak MO>XHO NOBIUATH HAa BEJIMYUHY 3€pHA IIPU KpUcCTau3anuu Meramia? Kakue mepbl
MOYKHO TPEIJIOKHUTH JJISL TOTO, YTOOBI OOECIIEYUTh MOTYyYSHUE MEJIKOTO 3€pHA MPHU KpHU-
cTajuzanuu?

OOBSACHUTD, B UM pazIMyue MEX]y XOJIOAHON U Topsyel IIacTH4ecKo aedopmanus-
mu? IloyeMy npu X0JI04HOH IUTacTHUECKON JedopMaluy HabI0AAeTCsl YIPOYHEHUE Me-
Tajla, a Ipy ropsyYeil 3T0ro He MPOUCXOIUT?

Kak BOCCTaHOBUTH IUIACTUYHOCTH XOJOAHOAE(HOPMUPOBAHHOIO JHCTa (KaTUOpOBaHHOMN
3aroTOBKH, BOJIOUEHOM NpoBoJIoKK)? Kak oCyIecTBUTh onepanuo peKpucTauIiu3aioH-
HOTO OT>KHra’?

Kak ompenenuts npeaen ynpyroctu (mpeaen TEKydyecTH, Mpeaesl MPOYHOCTH, OTHOCH-
TEJIbHOE Y/UIMHEHHE, OTHOCUTEIbHOE CYXEHHE, TBEPAOCTb, YAAPHYIO BSI3KOCTh) MaTepU-
ana?

Kak paccuutaTh OTHOCHTENBHOE KOJNYECTBO (Da3 (CTPYKTYPHBIX COCTABISAIOLIMX) MPH
3aJJaHHOM TemIeparype B ABOMHBIX crutaBax? [losicHUTh rpaduyecku.

[Tpu KakuX yciIOBHSAX B METAUIMYECKUX CILIaBaX MOXKET 00pa3oBaTh TBEPAbIH pacTBOp
3aMenieHus (TBEpAbld pacTBOpP BHEAPEHUS, XUMHUYECKOE COEIMHEHHUE, MEXaHWYecKas
cMech KOMINOHEHTOB)? Kak BBIMISAAT 00s1acT 3THX (a3 Ha AUarpaMMmax COCTOSHUS?
CxeMaTH4HO M300pa3uTh KPUBYIO OXJIKICHHUS M CTPYKTYPY JOOOTrO CIijlaBa ABYXKOM-
MOHEHTHON CHCTeMBbI (C OTCYTCTBHEM PAacTBOPHUMOCTH, C IMOJHOW PacTBOPUMOCTHIO, C
OTpaHUYEHHOM PaCTBOPUMOCTHIO KOMIIOHEHTOB B TBEPAOM COCTOSIHUM) NPH KOMHATHOMN
TEeMIIEpaType.

CxemaTH4HO M300pa3uTh CTPYKTYPY JIHOOOTO CIUIaBa JBYXKOMIIOHEHTHON CHCTEMBI NPU
KOMHATHOU TEMIIEPAType, PACCUUTAB OTHOCUTENIBHOE KOIMYECTBO CTPYKTYPHBIX COCTAB-
JSOIHX.

[Tpr MUKPOCKOIMYECKOM HCCIIEIOBAaHUH B CIJIaBE HAOMIONAIOTCS 3epHa (heppUTa U He-
0oJIBIIIOE KOIM4ecTBO neMenTuTa. Kak HaszpiBaeTcs Takoil ciraB? KakoBEI ero cBoiicTsa
¥ 00J1acTH TpUMEHEeHUs?

[Tpy MUKpPOCKOTIMYECKOM HCCIIEJOBAaHUM B CIJIaBe HaOII0at0TCs 3epHa (eppuTa U mep-
mut. Kak HaspiBaeTcs Takol cruiaB? KakoBbl €ro cBONCTBA M KaK OHHU 3aBUCAT OT KOJIM-
yecTBa nepnurta? KakoBbl 001acTH TPUMEHEHHUS ATHX T1aBOB?

ITpy MUKPOCKOMMYECKOM HCCIIEIOBAaHMM B CIUIaBe HabmomaroTcs nepaut. Kak HasbiBa-
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20.

21.

22.

23.

24,

25.

26.

ercsa Takou criaB? KakoBbl pa3HOBUIHOCTH TaKOW CTPYKTYpPbl M pPa3JIMuMs B UX CBOM-
cTBax?

[Tpy MHKPOCKOIMYECKOM HCCIIEJOBAaHUM B CILJIaBE HAOIIOJAIOTCS MEPIUT U CETKa lie-
MEHTHUTa 10 rpaHulaMm 3epeH. Kak Ha3bpiBaeTcsl Takoil cruiaB? KakoBbl €ro cBOWCTBA U
obnacTu npuMeHeHus ?

[Tpr MUKPOCKOTIMYECKOM HCCIICIOBAHUH B CIUIaBe HaOmromaercs yenedoyput. Kak Ha3bl-
BaeTcs Takoi crtaB? KakoBel ero cBoiicTBa U 00J1aCTH IPUMEHEHUS?

[Ipu MHKPOCKONMYECKOM HCCIEOBAaHMU B CIUIaBe HAOMIOJAIOTCS 3epHa (depputa U
BKIItoueHus rpadura. Kak HaspiBaeTcs Takue cruiaBbl? KakoBbl pa3HOBUIHOCTH CIIJIABOB
C TAKUMH CTPYKTYPHBIMU COCTABJISIONIMMHU, KAKOBBI PAa3JIMUUs B UX CBOMCTBAX?

[Tpy MUKPOCKOIIMYECKOM HCCIIEIOBAHUM B CIUIaBE HAOIIOJAIOTCA 3epHa (epputa, mep-
TUT U BKItoueHus rpadura. Kak HaspiBaeTcs Takue cruiaBbl? KakoBbl pasHOBUIHOCTH
CILJIaBOB C TAKUMH CTPYKTYPHBIMU COCTABJISIFOIIMMHU, KAKOBBI Pa3JIMUMs B UX CBOMCTBAX?
[Ipu MHUKpPOCKOIIMYECKOM HCCIIEOBAaHUU B CIUIaBE HAOIIOMAIOTCS MEPJIUT U BKIIOUCHUS
rpadurta. Kak Ha3piBaeTcsi Takue cruiaBbl? KakoBbl pa3HOBHUIHOCTH CILJIAaBOB C TaKHUMH
CTPYKTYPHBIMH COCTABJISIFOIITUMU, KAKOBBI PA3JINYUS B UX CBOMCTBaAX?

Kak unenTuduupoBats B CTalu BUAMAHIITETTOBYIO CTPYKTYpYy? [IpH Kakux ycloBUSX
OHa MO>KeT 00pa30BaThCs M KaK 3TO MOBJIMIET HA CBOMCTBA CTaIN?

[Tpu KakuX YCIOBHSIX B CTaIM MOKET 00pazoBaThCsl mepechimeHHbId depput? Kak oH
MOBJIUSIET Ha CBOMCTBA cTanu. Kak npegorBparuts ero oopaszoBanue?

IIpumepHBIe NIPAKTHYECKHUE 3aIaHUS IS IK3aMEHA 10 PelIeHUI0 32124 U3 npodgeccuo-
HaJbLHOMH 00J1acTH (5 cemecTp)

1.

2.

3.

4.

OObscHUTDH, KaK BbIOpaTh COJEp)KaHUE YIJIepoJia B CTAIU AJI U3TOTOBIEHUS IETalu
MalINH, KOHCTPYKLIUN WUJIH COOPYKEHUS.

OOBsACHUTD, KaK BBIOPATh CO/AEp)KAaHUE YIiepoJa B CTaJIU JUIsl H3TOTOBJICHUS PEXYILETO
(ITaMIOBOr0) HMHCTPYMEHTA.

Kak mo cTpykTypHOMY NpPHU3HAKY MOXHO ONpPEAEIUTh cTaib (Oeblil YyTryH, cepblil uy-
T'YH, IOJIOBUHYATBIA YYT'YH, jK€JI€30 TEXHUUECKON YHCTOTHI)?

OOBSACHUTH, MOXKHO JIM UCIIOJIb30BaTh OCJIbIM YyTyH B KauecTBe KOHCTPYKIIMOHHOTO Ma-
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o

10.

11.

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

19.
20.

21.

Tepuaia.
OOBACHUTH IPEUMYIIECTBA CEPOrO YYT'yHa IO CPABHEHUIO CO CTAJIBIO.

. O6T_>$ICHI/ITI>, MOJKHO JIH MCIIOIb30BaTh OCbIi YYT'YH B KQ4Y€CTBE€ KOHCTPYKIIMOHHOI'O Ma-

Tepuana’?

. OOBsicHUTH, Kakas popma rpadurta B MEHBIICH CTENEHH OcIadisieT METaNIMYECKyI0 OC-

HOBY uyryHa? Kak moiay4uts Takyto popmy rpaduta B OTIUBKE?

. Kak monyuuTe OTIMBKY CO CTpyKTypoil koBkoro uyryHa? KakoBbl pa3sHOBHIHOCTH

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

. [loyemy He TPOUCXOIUT YNPOUYHEHUS CTAIHM MPH TOpsiued MiIacTU4eckor nedopmanuu

mipu 1050 °C?

[Touemy nedopmanus cBunna (T = 327 °C) npu KOMHAaTHOH TeMIepaType sIBISIETCS
ropstueii aedopmanmeii?

[Ipn pexpucTamIn3allMOHHOM OTXHUI€ XOJIOJHOKAaTaHOW JIeHThl M3 crainu O8km oxia-
xzeHue B uutepsaie temneparyp 680 — 370 °C Benyt ¢ mainoii ckopoctbto. [Touemy 310
HEo0x0uMO?

Ha3HauuTe pexuM peKpUCTAIIM3ALMOHHOIO OT/KUIA /ISl HUKOYTJIEPOIUCTON XOJIOIHO-
KAaTaHOM JINCTOBOM CTAJIN.

Kak onpenensitor CKJIIOHHOCTb CTaIM K pOCTY 3€pHa IIpU Harpese?

HazHauuTh pexuM MOIHOTr0 OTXKUTA Ui CTaIU Mapku 45.

HazHauuTh pexum HOpManu3aluuu AJis CTaJld Mapku 45.

Bri6pate TepMuueckyro o0paOOTKy JUisl UCIIPaBICHUS BUIMAHIITETTOBOM CTPYKTYpHI B
CTaJIbHOM OTJIMBKE.

Bri6pathe TepMuueckyro 00pabOTKy AJIsl UCIIPaBIICHUS KPYITHO3EPHUCTONW CTPYKTYpBI T'O-
psAYeKaTaHOW CTaJIH.

BriOpath 3akanounyio cpeny, oOecrneuuBarollyl0 HauOOJbIIYI0 MPOKAaIMBAEMOCTh yT-
JIEPOJIUCTON CTAJIH.

Bri6paTh 3akanounyto cpeay AJis 3aKaJIKU JIETMPOBAHHON yIJIEpOIMCTON CTaNH.
BriOpath pexuM OTIyCKa 3aKaJeHHOM cTayii, 00ecreunBaloOINi COXpaHEHUE BBICOKOM
TBEP/IOCTH.

BbiOpath pexuM OTIycKa 3aKaJeHHOM CTajau, 00eCHneunBaIOIIMiA BBICOKHE YIPYTue
CBOICTBa
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22. BeiOpaTh peXuM OTIyCKa 3aKaJeHHOW CTalld, OOECHeuMBaOLIMN COYETaHHE BBICOKOM
MIPOYHOCTH, TBEPJAOCTH, TUTACTUYHOCTH U YJIAPHOU BSA3KOCTH.

23. Cranp 45 Obl1a MoaBEeprayTa HarpeBy moj 3akanky ao temmneparypsl 740 u 840 °C. Ka-
KOW PEeKUM HarpeBa BBIOpPaH MPaBUIIBHO U MOYeMY?

24. Cranp Y10 Obu1a mogBeprayTa HarpeBy moj 3akayiky ao temmeparypsl 740 u 900 °C.
Kaxkoit pexxum HarpeBa BEIOpaH NMPaBUILHO U TIOYEMY?
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0) ITopsinok npoBeneHust NPOMEKYTOYHOM aTTeCTALMH, TOKA3ATeJIM H KPUTEPHH
OLICHUBAHUS:

[IpomexxyTouHast aTTecTanus 1o JUCHUILIHHE «MaTepraaoBeieHIe» BKII0YAeT TEOPETH-
4eCKHE BOIPOCHI, TTO3BOJISIIOIIME OLICHUTh YPOBEHb YCBOCHUS 00YYAIOIIUMUCS 3HAHUH, U TIPaK-
THYECKHE 33/1aHUsI, BBIBIIAIONINE CTEIICHb C(OOPMUPOBAHHOCTH YMEHUH U BIIaACHUIN U TIPOBO-
ouTes B popMe SK3aMeHa.

DK3aMeH 10 JaHHOH TUCHUILTMHE IIPOBOUTCS B YCTHOW (hOpMeE 110 SK3aMEHAMOHHBIM
OuneraM, KaXIplid U3 KOTOPBIX BKIIOYAET 2 TEOPETHUECKUX BOMPOCA M OJHO MPAKTHYECKOE 3a-
JlaHue.

IMoka3aTe1u U KPUTEPUHU OLIEHUBAHUS IK3aMeHa:

— Ha OIICHKY «OTJIMYHO» — 00y4arONIHiicsl IEMOHCTPUPYET BBICOKHI YPOBEHb COPMHUPO-
BAaHHOCTHU KOMIIETEHIIUI, BCECTOPOHHEE, CUCTEMATHUECKOE U INTyOOKO€e 3HaHUE Y4eOHOro Marte-
puaina, cB000THO BBIIOIHACT MPAKTHUECKHE 33/1aHHsI, CBOOOIHO ONEpUpPYET 3HAHUSIMH, YMECHH-
AMHU, IPUMCHACT UX B CUTyallUsaX MOBBIINIEHHOM CI0KHOCTH.

— Ha OIICHKY «XOPOII0» — 00yYarOIINiics IEMOHCTPUPYET CPEAHUI YpoBEeHb chOpMHPO-
BAaHHOCTH KOMHGTGHHI/If/'II OCHOBHBIC 3HAHUA, YMCHUSA OCBOCHDBI, HO JOIIYCKAIOTCA HC3HAYNUTCIIb-
HBIE OIIMOKH, HETOYHOCTH, 3aTPYAHEHUS [IPY aHATUTHYECKHUX ONEPaIsX, IEPEHOCEe 3HAHUN U
YMGHI/II;'I Ha HOBBIC, HCCTAHAAPTHBIC CUTYAllUH.

— Ha OLICHKY «Y/I0BJIETBOPUTEIbHO» — 00yUarOLIHIACs IEMOHCTPUPYET OPOTOBBII ypo-
BEHb C()OPMUPOBAHHOCTH KOMIIETEHIMI: B X0/1€ KOHTPOJIbHBIX MEPONIPUATHI J10MYCKAIOTCS
OLIMOKH, IPOSIBIISICTCS. OTCYTCTBHE OTACIBHBIX 3HAHUM, YMEHUH, HABBIKOB, O0YJaIOIINICS HC-
IBITBIBACT 3HAYUTCIIBHLIC 3aTPYAHCHUA ITPHU OIICPUPOBAHNU 3HAHUAMU U YMCHUAMMU IIPU UX I1C-
peHoce Ha HOBBIE CUTYAIHH.

— Ha OLICHKY «HEY10BJIETBOPUTEIbHO» — O0YJArOIIUICS TIEMOHCTPUPYET 3HAHUS HE 00-
nee 20% TeopeTHUecKoro MaTepuaa, J0IycKaeT CylleCTBEHHbIE OIIMOKY, HE MOXKET [10Ka3aTh
HHTCJUICKTYAJIbHBIC HABBIKW PCIICHUA ITPOCTBIX 3a/1aY.



8 YuedOHO-MeTo1UYeCKOe U HH(OPMAIIHOHHOE 00ecTieYeHre TUCIHIJIMHBI (MOYJIfA)

a) OcHoBHAas JqUTEpaTypa

1.  MarepuanoBenenue [IIEKTPOHHBINA pecypc]: yueOHoe mocodue mist By3oB / JI. B. Ta-
pacenko, C. A. [TaxomoBa, M. B. YauukoBa, C. A. I'epacumos; nox pex. JI. B. Tapacenko. — M.:
HUIl Wudpa-M, 2012. - 475 c: 60x90 1/16. — Pexum  gocryna:
http://znanium.com/bookread2.php?book=257400. — 3arm. ¢ 23kpaHa. (gara oOpaiieHHs
01.09.2020 r.) — ISBN 978-5-16-004868-0.

2.  JHaswimoBa, . C. MarepuanoBeneHue [DIEKTPOHHBIN pecypc]: yueOHoe mocobue /
HassimoBa U. C., Makcuna E. JI. - 2-e u3g. — M.: M1l PUOP, HUL] UH®PA-M, 2016. — 228 c.:
70x100 1/32. — Pexxum pocryma: http://znanium.com/bookread2.php?book=536942. — 3ariu. ¢
skpana (gata oopamenus 01.09.2020 r.). — ISBN 978-5-369-01222-2.

0) JomosiHuTeIbHAS JIUTEpPATypPa

1. MarepuanoBefieHHE U TEXHOJIOTHS MaTePHANIOB [ DNEKTPOHHBIN pecypc]: yueOHoe mo-
cobue / mox pen. A. . bareimeBa u A. A. CmonbkuHa. — M.: UTHOPA-M, 2018. — 288 c. — Pe-
xuM noctyma: http://znanium.com/bookread?2.php?book=946206. — 3ariu. ¢ skpaHa. (nara oopa-
menust 01.09.2020 r.)

2.  Marepuanosenenue u texHojoruss meramwioB [Tekct]: yuebnuk / [I[.I1. dertucos,
M.T'. Kapriman, B.M. Mattonun u np.]; nox pen. I'.I1. ®detucosa. — 6-e uzn., nom. — M.: Beicias
mikona, 2008. — 877 c.: wi., rpad., cxemsl, Tad. — 10 3k3. Ha 25 yer.

3. MarepuanoBeseHue U TEXHOJOTH KOHCTPYKIIMOHHBIX MaTtepuaioB [TekcT]: yaeOHuK
/ [B.b. Ap3amacos, A.H. Bomukos, B. A. I'onoBun u ap.]; mox pea. B. b. Ap3zamacosa, A.A. Ye-
penaxuna. — M.: Axanemus, 2007. — 447 c. : wi., rpad., cxemsl, Tabn. — (Beiciiee mpod. odpaso-
BaHue: MammHocTpoenue). -— 10 9k3. Ha 25 yer.

4.  EmemommH, A.H. MeramioBenenne u tepmudeckas oOpaborka [Tekcr]: cioBapsb-
CIIPaBOYHHK TEPMHHOB Ha PYCCKOM U aHriuickom sizbikax / A.H. Ememtomun, H. B. Komnesa,
E.B. Ilerpouenko. — Maruutoropck: MI'TY, 2004. — 130 c. — 11 k3. Ha 25 uen

B) MeToauueckue ykazaHust

1. Ememommn A.H., Konuesa H.B., Ilerpouenko E.B. M3yuenune npuHuumnoB paboTel u
YCTpOMCTBa MeTaJuIorpauueckoro MUKpockomna. MeTouueckue ykazaHusi K J1abopaTopHOH pa-
6ote. — Marauroropck: 'OY BIIO «MI'TVY», 2009. -9 c.

2.  Komuesa H.B., YUykun B.B., Edpumona 0.10. M3yyenne MakpoCTpyKTYpbI JIUTOTO Me-
Tajyla U JEHAPUTHOM KpHUcTauin3auuu. Mertoauueckue yka3aHus K JlabopaTopHOi pabore. —
Maruuroropck: M3a-so Marauroropcek. roc. TexH. yH-ta uM. I'.1. Hocosa, 2011. -7 c.

3. Kommera H.B., Ememomun A.H., [Terpouenko E.B., Epumora 10.10. XKenezoyriepo-
JMCThIE CIUIaBbl. MeTonndeckue ykasaHus K J1abopaTopHbIM paboram. — Marnutoropck: ['OY
BIIO «MI'TVY», 2010. —42 c.

4.  Ewmemomun A.H., KoneBa H.B., Ilerpouenko E.B., Kopuunos B.JI. MakpocTpykTy-
pa cTajau ¥ METOJbI ee OleHKU. MeToauueckue yka3aHus K JlabopaTopHoi pabote. — Maruuro-
ropck: M3n-Bo Marautoropck. roc. Texs. yu-ta um. I'.11. Hocosa, 2014. — 17 c.

5.  Ewmemtomun A.H., Ilerpouenko E.B. MukpocTpykTypa JIErHpOBaHHBIX CTalel U 4yry-
HOB. Meronnyeckue yka3zaHus K JabopaTtopHoiil padore. — Marauroropck: MI'TVY, 2007. -9 c.

6. Ememommu A.H., Iletpouenko E.B, CerukoB A.b. MccienoBanue BIUAHUSA XOTOAHOU
IUTACTHYECKON J1ehopMaIiMi U TOCIEIYIOIET0 HarpeBa Ha MUKPOCTPYKTYPY M TBEPAOCTh HU3KO-
YTIEPOIUCTON cTamu. MeTtoaudeckue ykazanus K jgabopaTopHoii padore. — Marautoropek: M3a-
BO MarnuToropck. roc. Texs. yu-ta um. I'.11. Hocoga, 2015. — 8 c.
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http://znanium.com/bookread2.php?book=536942
http://znanium.com/bookread2.php?book=946206

7.  MomnoukoBa O.C., Hedbenwe C.I1., [l{unmakuaa M.B. TlocTtpoeHue nuarpaMmmsbl COCTO-
SIHUSL CUCTEeMBI cIutaBoB Pb — Sb. Mertoauueckue ykasaHus K JabopaTopHON pabore. Marauro-
ropck: M3n-Bo Marnutoropck. roc. Texs. yu-ta um. [.11. Hocosa, 2015. — 8c.

8. Kommesa H.B., Uykun B.B., Edumona 10.1O. M3ydueHne MUKPOCTPYKTYpHI CTalIH U
9yryHa B HEPaBHOBECHOM COCTOSIHMH. MeToaudeckne yka3aHus K JlabopaTopHoii padore. — Mar-
nuroropck: MI'TY, 2009. — 15 c.

9. Ememommun A.H., Ilerpouenko E.B., Hedenpe C.I1. M3ydyenHue MUKpPOCTPYKTYpHI
[BETHBIX CIUIaBOB. MeToauyeckue ykasaHus K jlaboparopHoit pabore. — Maruuroropck: M3a-Bo
Marnuroropck. roc. Texs. yu-ta um. I'.11. Hocosa, 2013. — 13 c.

10. [IIerpouenko E.B., Hedenper C.I1., Monoukosa O.C., Ememtomun A.H. Mukpoctpyk-
Typa MOPOMIKOBBIX U KOMITIO3UIIMOHHBIX MaTepHaioB. — Meronndyeckue ykazaHus K jgabopaTop-
HO# pabote. Marnurtoropck: MI'TVY, 2010. — 9 c.

11. Ilerpouenko E.B., [llunakuna M.B. Bnusnue Temneparypsl HarpeBa v mocjieyroniei
NEePEeKpUCTAIIM3AlMY Ha pa3Mep 3epHa ayCTeHHTa. — MeToAnuecKue yka3zaHus K JabopaTopHOi
pabore. Marautoropck: MI'TY, 2003. — 12 c.

12. Tlerpouenko E.B., Hedenper C.I1., MomnoukoBa O.C. CTpyKTypa U CBOHCTBA yriepo-
JMICTOM CTaJIM MOCJe OTKHUra M HOpMalln3auuu. MeTtoandeckne yKka3aHus K J1a0opaTopHOil pabo-
te. — Maruurtoropck: MI'TY, 2010. — 12 c.

13. Terpouenko E.B., Monoukosa O.C., Hedenner C.I1., 3akanka yriepoaucToi u Jeru-
poBaHHOU cTanu. Meronuyeckue ykaszaHus K jaboparopHoil padore. — Marautoropck: MI'TY,
2013. -9 c.

14. TIlerpouenko E.B., MonoukoBa O.C. OTnyck yriaepoaucToil U JEerupoOBaHHOW CTajH.
Mertonuyeckue ykasanus K JlabopatopHoi padote. — Marautoropck: MI'TY, 2013. -9 c.

r) MuTepHer-pecypcbl

Haunmenosanue 110 No noroBopa CpoK neicTBUS JIUIIEH3UU
MS Windows 7 J-1227 ot 08.10.2018 11.10.2021
H-757-17 ot 27.06.2016 27.07.2018
MS Office 2007 Ne 135 ot 17.09.2007 0eccpodHO
FAR Manager CBOOOIHO pa%ISOCTpaHﬂeMoe SeccpouHo
7Zip CBoOoaHO pacmpocTpaHsieMoe | 0eccpouyHO

1. DnekrponHas 6a3a nepuoanueckux u3manuii East View Information Services, OO0 «MBUCy:
https://dlib.eastview.com/

2. HammonanpHas MHQOPMAIMOHHO-aHAINTHYECKAsT CUCTeMa — POCCHIICKHMIA MHIEKC HAyYHOTO
mutupoBanus (PMHLI): URL: https://elibrary.ru/project risc.asp

3. Tlouckosas cucrema Axaaemust Google (Google Scholar): URL: https://scholar.google.ru/

4. NudopmarmonHas cuctema - EnnHoe okHO goctyna K MHpOpManunoHHbIM pecypcam: URL:
http://window.edu.ru/

5. ®enepanbHOE rocy1apcTBEHHOE Or0KeTHOE yupexaeHue «DenepanbHblil HHCTUTYT MPOMBIII-
nenHou codoctBenHocTr»: URL: http://www1.fips.ru/

6. Poccuiickas I'ocynapcTBeHHas o6ubnuoreka. Karanoru:
https://www.rsl.ru/ru/4readers/catalogues/
7. DNEeKTPOHHBIE pecypcenl Ooubnmoreku MITY HM. I''A. Hocoga:

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

8. YuuBepcurerckas nHpopmanmonHas cucrema POCCHS: https://uisrussia.msu.ru

9. MexnyHapoHass HAayKOMeTprudeckas pedepaTuBHAS U MOJIHOTEKCTOBAs 0a3a TAaHHBIX HAYIHBIX
uznanuii «Web of sciencex:_http://webofscience.com

10. MexayHapoaHas pedepaTUBHAs W IMOJHOTSKCTOBAsI CIpaBOYHAs 0a3a JTAHHBIX HAYYHBIX W3-
naHuit «Scopusy: http://scopus.com
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https://www.rsl.ru/ru/4readers/catalogues/
http://magtu.ru:8085/marcweb2/Default.asp
https://uisrussia.msu.ru/
http://webofscience.com/
http://scopus.com/

11. MexnyHapoaHas
http://link.springer.com/

Oasza

MTOJTHOTEKCTOBBIX KYpPHAJIOB Springer Journals:

12. MexnayHapoaHass KOJUJICKIMS HAy4YHBIX IPOTOKOJIOB IO PA3IUYHBIM OTPACISIM 3HAHHUMA
Springer Protocols: http://www.springerprotocols.com/

13. MexnayHapo/Hasi 6a3a CpaBOYHBIX M3JaHUI MO BCeM oTpacisiM 3HaHuit SpringerReference:
http://www.springer.com/references

14. ApxuB HayuHBIX XypHaJIOB «HamnoHambHBINA 37EKTPOHHO-MH()OPMAIIHOHHBIA KOHLIOPIIUYM)
(HIT HOUKOH): https://archive.neicon.ru/xmlui/

9 MaTepuajibHO-TEXHUYECKOE o0ecnevyeHne TUCHUIIMHBI (MOIYJIs1)

MaTCpI/IaJ'IBHO-TCXHI/I‘leCKOC obecneyeHne JUCHUITIIMHBI BKIIFOYACT:

Tun u Ha3BaHUE ayJUTOPUHU

OcHallleHue ayuTopun

VYuebHasg ayautopus Uil | MynpTUMeIUilHbIE CpeAcTBa XpaHEHMs, Nepefayd U IpeAcTaB-
IIPOBEACHUS JEKIIMOHHBIX | JCHUS UHPOPMALIUU
3aHATHN
VYuebnast ayauropus jans | OOopynoBaHue Ui MPHUTOTOBICHHUS NITH(OB (OTpEe3HBIC, IILIH-
IpOBEIEHUs J1abOpaTOPHBIX | (pOBaNbHBIE M MOJIUPOBAIbHBIE KPYTH; 00OpYAOBAaHHUE JJIs TPaB-
3aHATUI JIeHUs TUTU(OB).
VYuebHnasg aynutopuss Uit | 1. MamuHbel yHHBEpcaJbHBIE MCIIBITATENIbHBIE Ha PacTsSKEHUE,
IpOBEJEHUS J1a0OpaTOPHBIX | CKATHE, CKPyUYUBaHUE.
3aHSITUA 2. MeputenbHbIil HHCTPYMEHT.
3. [Ipubops! 11 U3MEpEHHs TBEPAOCTHU 10 MeToaM bpuness u
Poksenna.
4. MuxpoTtBepromep.
VYuebnas aynutopuss it | 1. [leun Tepmuueckue
MPOBEACHUS  JTAOOpPATOPHBIX | 2. YCTaHOBKA MIa3MEHHOM 3aKaJIKU
3aHATHH 3. Ilpubops! u1st ©3MEpEeHUs TBEPJOCTH 110 MeToy PokBeiia
VueOnas aygutopus aus | 1. Meramiorpapuyeckue mukpockonsl Heopor, METAM 32M
npoBesieHus:  J1abopatopHbIX | 2. KoMIbloTepHble cUCTeMBI aHann3a n3oopaxenuit SIAMS-600
3aHATUN u Thixomet Pro.

3. Mukpockonst MUM-6, MUM-7.

4. Koyneknuu MUKPO- U MaKpOILTH(OB YIIEPOIUCTHIX H JICTH-
POBaHHBIX CTajeH U CIUIABOB.

5. AnpO0OMBI MUKPOCTPYKTYD.

Aynuropust s TpyNIOBBIX
U WHIUBHIYAIBHBIX  KOH-
CyJIbTALIUM, TEKYILEro KOH-
TPOJIA U IPOMEKYTOUHOH aT-
TECTaLUH

Crenpanu3upoBaHHas MeOeb.

[epconanbhbie KOMIbIOTEPHI ¢ Taketom MS Office, Beixomom B
WNuTepHeT W C JOCTYNOM B 3JICKTPOHHYHO HWH(MOPMAIMOHHO-
00pa3oBaTeNbHYIO CPEy YHUBEPCUTETA

Aynuropun JUIsl  camMOCTOSI-
TEIbHOW pabOThl: KOMIIbIO-
TEPHBIC KJIACCHl; YHTAIHHBIC
3aJ1b1 OMOJINOTEKH

[epconanbhbie KoMIbIOTEPHI ¢ Taketom MS Office, Beixomom B
WNuTepHeT W C JOCTYNOM B 3JCKTPOHHYH) HWH(MOPMAIMOHHO-
00pa3oBaTeNbHYIO CPEy YHHBEPCHTETA

[Tomemenne ist XpaHSHUS U
npoduIakTU4eckoro oociy-
JKUBaHUS y4eOHOTO 000py/I0-
BAaHUA

Cneunanu3upoBanHas Mebens. CTaHOUHBIN MapKk 000pyIOBaHUS
U MHCTPYMEHTHI JJIsl MPOPHIAKTUYECKOTO OOCTY>KMBaHUS U pe-
MOHTa Yyd4eOHOTro oOopymoBaHusa. [lomerneHue nans XpaHEHUs
y4eOHOT0 000PYTOBAHHS
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