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1. llesu u 3212494 AU CIUILIHHBI

[lenb n3yyeHHUss AUCHUIUIMHBI - JaTh 3HAHUS O IPUPOJIE U CBOMCTBAX MaTE€pUAJIOB, a TAKXKE
METOJIaX UX YIPOUYHEHHUS JJIsi HanOosee 3PGEeKTUBHOTO UCIIOIH30BAHUS B TEXHHKE.
OcHOBHBIE 337]a41 TUCIUIUIMHBI: 3HaTh 3aKOHOMEPHOCTH (POPMHUPOBAHUS CTPYKTYPhI
MaTepHuaaoB MPU 3aTBEPAEBAHUM, TNIACTUUECKON edopMaIiiu U TEPMUIECKON 00padOTKeE;
yMETh YCTaHABIIMBATh B3aMMOCBSI3b KOMITJIEKCa (PU3UKO-MEXaHUUECKUX CBOMCTB CO
CTPYKTYPOH; C MO3UIUHN IKCILTyaTallMOHHBIX TPeOOBaHUN HAYYUTHCS PAllMOHAIBHO
BBIOMpATh MaTepUalIbl JIsl 00€CTICUeHHS TPOYHOCTH, HAJIS)KHOCTH U JIOJTOBEYHOCTH
U3JEITNH.

Kparkoe cogepkanue TUCHMIIIMHBI

JlucruruinHa 3HaKOMHT CTYJACHTOB ¢ (PH3UYECKOM CYITHOCTHIO SBJICHUM, IPOUCXOISAIINX B
MaTepuajax Mpy BO3ACHCTBUM HAa HUX Pa3IMYHbBIX (DAKTOPOB B YCIOBUSX IIPOU3BOJICTBA U
AKCIUTyaTalliy U TIOKa3bIBAET MX BIHSHHIE HAa CBOMCTBAa MAaTEPUAJIOB; YCTAHABIIUBACT
3aBHCHMOCTb MEX]Iy COCTaBOM, CTPOCHHUEM U CBOWCTBAMHU MAaTEPHAIIOB; U3yUaeT TCOPHIO
U TIPAKTUKY PA3JIMYHBIX CITIOCOOOB YIIPOYHEHUSI MaTepUaIoB, 00ECIEUUBAIOIIUX BHICOKYIO
HaAEKHOCTD U JIOJITOBEYHOCTH JIeTalIel MallluH, HHCTPYMEHTA U IPYTUX U3CINIA; U3ydaeT
OCHOBHBIE T'PYIIIBI METALUTHYECKUX U HEMETAJUTMUYECKUX MaTepPUaoB, UX CBOMCTBA U
001acTh MPUMEHECHHUS.

2. Komnerenuuu odyuyawmerocsi, opmMupyembie B pe3yJibTaTe 0CBOCHUS
AUCUMILTAHBI

[TnarupyeMble pe3yabTaThl OCBOCHUS [TnanupyeMblie pe3yabTaThl
OIT BO (xomnieTeHIun) oOyuenus no aucuurinae (3YHer)

3HaTh: (PU3UUECKYIO CYIIIHOCTb SIBJICHUH,
MIPOUCXOAIIMX B MaTepraiax Mpy BO3AEHCTBUN Ha
HUX Pa3IUYHBIX (PAKTOPOB B YCIOBHSX MX
DKCILTyaTalllu.

YMETh:0CYIIECTBIIATH BHIOOP MaTepHaOB st
W3CJIAN PA3JIMYHOTO HA3HAYEHUS C YYETOM
DKCILTYaTallMOHHBIX TPEOOBAaHHUN U OXPAHBI
OKPY>KaIOIIEH Cpeabl

I1K-15 criocoGHOCTBIO BBIOMPATh U MCIIOIb30BATh
HOBBIE€ KOHCTPYKIIMOHHBIE MaTepUaIbl

BnageTb:moHATUSAMEU 00 OCHOBHBIX TPYIIIax
METANTMIECKUX U HEMETAJUIMYECKUX MaTePHAIIOB,
UX CBOMCTBaxX M 00JIACTSAX MPUMEHEHUS

3. Mecro nucuuninubl B ctpykrype OII BO

[lepedens MpeAnIeCTBYIOMNX TUCIUATUIHH, [lepedens MoOCIETYIOMUX AUCITUTITHH,
BUJIOB pabOT y4eOHOTO MmiaHa BUJIOB paboT
b.1.12 Xumus,

b.1.18 JleTanu MamvH 1 OCHOBBI KOHCTPYUPOBAHHS,

b.1.10 ®usuxa
’ b.1.28 OCHOBBI TEXHOJIOTMY MAIIMHOCTPOECHUS

b.1.16 ConpoTuneHure mMmaTepraioB

TpeboBaHUs K «BXOIHBIM» 3HAHUSIM, YMEHUSM, HABbIKAM CTYIE€HTA, HEOOXOAUMbIM
IPY OCBOCHHUH JJAHHOM AMCLMIUIUHBI U IPUOOPETEHHBIM B PE3YJbTaTe OCBOCHUS
NPEALIECTBYOIUX JUCHUTIINH:



Jucnuninnna TpeboBanus

TeopHst TU(PPY3MOHHBIX MPOLIECCOB,
b.1.10 ®uznka TEPMOJIMHAMUYECKUE TIOTCHIINAIIBI, ()a30BbIe
IPEBPALCHUS

(1)I/I3I/IKO—XI/IMI/I‘ICCKI/IC CBOMCTBa 9JICMCHTOB, 3allCh

b.1.12 Xumus o
XUMUYECKUX PEAKITHI

Teopust IPOYHOCTHU, XapaAKTEPUCTUKU

b.1.16 ConpoTuBneHne MaTepuasos >
MEXaHUYECKHUX CBOHCTB

4. O0béM 1 BUABI y4eOHOI padoThI

OO0mas TpyaA0€eMKOCTh JUCHUILIMHBI cocTaBiseT 3 3.e., 108 4.

Pacrnipenenenue mo cemectpam
N Bcero B Jacax
Brn yueouoi padoret 4acoB Homep cemectpa
4
OO6mmas Tpyao€MKOCTh AUCIIUTIITMHBI 108 108
AyoumopHhvie 3auamusi: 48 48
Jlexumu (JI) 32 32
[TpakTHdeckue 3aHATHS, CEMHHAPHI U (HJTN) IPYTHE BB 0 0
ayauTopHbIX 3aHsaTuil (I13)
JlaGoparopHble paboTs! (JIP) 16 16
Camocmosmenvras paboma (CPC) 60 60
Harmucanue pedeparos mo pasznenam Kypca 31 31
[ToaroroBka k J1abopaTopHBIM paboTam 22 22
IToxroroBka k 3adery 7 7
By TOroBOro KOHTpOJIs (3a4et, Aud.3a4eT, SK3aMeH) - 3a4eT

5. CoaeprkaHue TUCHMIIIMHBI

OO0beM ayTUTOPHBIX 3aHATHUN O BUIaM B
pajigena HaumenoBaHue Pa3aciioB TUCHUIITTNHBI Jacax
Bcero JI 113 JIP
1  |ATOMHO-KpPUCTAITINYECKOE CTPOEHUE METAIIJIOB 3 1 0 2
) Jledopmanusi, pa3pylieHue U MEXaHMYeCKUe CBOMCTBa 7 3 0 4
METaJIJIOB
3 |da3oBeIe NpEeBpaNIECHUS U CTPOCHHE CILIABOB 3 3 0 0
4 |CrnaBbl Kele30—yTIIepo/T 7 3 0 4
5 |Teopus TepMuyeckoir 00pabOTKU CTaNIN 6 6 0 0
6  [Texnonorus TepmMudeckoil 00pabOTKU CTaIN 8 4 0 4
7 (IloBepXHOCTHOE YIIPOYHEHUE CTAIN 2 2 0 0
8 |ChoemuanbHBIE CTAIIH 6 4 0 2
9  |lIBeTHBIC METAILJIBI U CILIABBI 4 4 0 0
10 [Hemetamnnueckue MaTepuabl 2 2 0 0

5.1. Jlekuun

| Ne | Ne | HanMeHoBaHMe WM KpAaTKOE COAECP/KAHNUE JIEKIIMOHHOTO 3aHATHS | Kou- |




JICKITUH

paszziena

BO
qacoB

Tunbl cBA3U B TBEPABIX Tenax. [IOHATHS 0 KpUCTATIMYECKON PEIIETKE 1
hiieMeHTapHOU siuelike. OCHOBHBIE TUIbI KPUCTAINIMYECKUX PEIIETOK METAJLIOB.
SABnenune nomumopduzMa. AHU30TPOIHS CBOMCTB KPUCTAILIOB. [leexTht
KPUCTAJJTMYECKOTO CTPOEHUSI METAILJIOB (J1.K.C.). BiusiHue 1.K.c. Ha CBOMCTBa
METAJIJIOB.

Yrpyras nedopmarus. MexaHu3Mm 1miacTudeckon aedopMaiu B MOHO- U
MNOJIUKPUCTAIIIMUECKUX Tenax. BiausiHue miactuueckoit redopmaryy Ha
CTPYKTYPY U CBOMCTBAa METAJIJIOB. SIBiIeHNE HaKIIENa. XPYIKOe U BA3KOE
paspyuenue. Siaenue xiaaHoiaomkoctu. Cxema Hodde.

VcnibTaHus Ha pacTsbKeHHE. XapaKTEepUCTUKU MEXAaHUUECKUX CBOMCTB METAJUIOB
(>x€CTKOCTb, IPOYHOCTH, INIACTUYHOCTD, TBEPJOCTD, yAApHas BA3KOCTD,
BBIHOCITUBOCTH, U3HOCOCTOMKOCTH U JIp.) M METOJIbI UX orpenenenus. [Ipouecchl,
IPOUCXOJAIINE TP HarpeBe Je(OpMUPOBAHHOIO MeTajlla: BO3Bpar 1
pexpuctamm3anus. VX BausiHue Ha cBOMCTBA. DaKTOPHI, ONPEAEIISIONINE pa3Mep
PEKPUCTAIIIN30BAHHOTO 3epHA. XOJIOIHAS U TOpsYast TUIacTHUecKas ge(opMarus.

[TonsTHS cri1aBa, KOMIIOHEHTA, (Ga3bl. CocoObl BRIpaXEHUsI KOHIICHT AN
cru1aBoB. Turbl a3 B METANTMUECKUX CIIIaBaX: TBEP/bIE pACTBOPHI (3aMEIIECHUS U
BHE/IPCHHUS1), XUMUYECKUE COSTMHEHMS, IPOMEKYTOUHBIE (hazbl.

(OCHOBHBIE TUIIBI JUATPAMM COCTOSIHUS JBOMHBIX cucteM. OmnpeneneHrue cocTaBa u
KkonuuecTBa (a3 mo AuarpamMmme coctossHus. CBs3b CBOMCTB CIJIaBa C AUarpaMMOi
COCTOSIHUSL.

Kparkast xapakrepucTuka (a3 B cIjIaBax kejiesa ¢ yriepoaom. Jluarpamma
COCTOSTHUS JKeJ1€30—IIeMeHTUT. DOpMHUpOBaHHE CTPYKTYPHI CILIABOB MpU
MEIJIEHHOM OXJIAXKICHHH.

CTpYKTypHBIE COCTABISIONINE U CBOMCTBA YIIEPOJUCTHIX CTaNel 1 OeNbIX
yyryHoB. O0mas xapakrepuctuka ctanei. [IocTosHHbIe pUMeCcH U UX BIUSHUE HA|
cBoiicTBa craneil. luarpamma cTaOuiIbHOTO paBHOBecHs xene3o—Trpadput. Cepoie
YYT'YHBI, UX KIaccupuKanms mo Gopme rpa@uTHHIX BKIIIOYSHUH U CTPYKTYpe
METaUIM4eCKON 0CHOBBI. Cephlii, BRBICOKOIIPOYHBIM U KOBKUM YyTYyH.

[TonsiTue o Tepmuyeckoit oopadbotke. Kiaccudukarus BHI0B TEPMUIECKOM
00paboTku. Kputnueckue ToOUky cTand. XMMHUYECKUE SJIEMEHTHI, BXOSIINE B
coctaB cranei. Knaccudukanus nerupyronux snementoB. Obpa3oBanme
aycTeHuTa rpu Harpese. Poct 3epHa aycrenuTa. BinusiHue pa3mepa 3epHa Ha
CBOICTBA CTaJIH; MEPErPeB U MEPEKOT.

Pacnian aycteHnTa npyu oxnak1eHuH. JlnarpaMma H30TepMUYECKHUX MTPEBPALCHUI
nepeoxJIakIEHHOro aycTeHuTa. [lepnuTHoe, MapTeHCUTHOE U OEHHUTHOE
[IpEBPAICHUS ayCTEHUTA. BIusHAE Nerupyonux 3J€EMEHTOB Ha IPEBPALLECHAS
aycTeHuTa. [IpeBpalieHus aycTeHnTa Ipyu HENPEphIBHOM oxJiaxaeHnu. CBoicTBa
IIPOAYKTOB pacnajia ayCTEHUTA.

[IpeBpalieHus Ipyu OTIYCKE 3aKAJIEHHON CTalu. BiausHue Nernpyronmx 31eMEHTOB
Ha MPOLECCHI OTIyCKa. MI3MEHeHe CBOMCTB cTayd IpH OTIycKe. OTIyCKHas
XPYIIKOCTb.

Omxur I pona. Bunst omxwura I pona (qud¢y3noHHBIN, peKpUCTaUIN3aMOHHBIH,
s cHATUS HanpsbkeHud ). Omxur 11 poga. Buasr omxura 1 poxa (mosHbIH,
HETIOJTHBIN, HOpMau3anus, CHepouTU3UPYIONTUi U T.10.).
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3akanka ctanu. Beioop Temneparypbl OXJIaXISHUS U OXJIAXAAIOIIEH Cpeibl s
3aKaJIKy. 3aKaJIuBaeMOCTh U MPOKAIMBAEMOCTD; (DaKTOPHI, BIUSIONINE HA HUX.
BHyTpeHHUE HaNPsDKEHUS, BOSHUKAIOIINE TIpH 3aKayke. CriocoObl
3akajku.Hu3kuii, CpeiHUI 1 BBICOKHM OTITYCK CTald. TepMoMexaHndecKas
obpabdotka (TMO) cramu. OcHoBHBIe BUabl TMO 1 €€ BiIusiHHE HA CBOWCTBA
CTaJH.

11

Xumuko-repmuyeckas oopadborka (XTO) cranu. Ilemenranus. Mexanusm




00pa30BaHMsI IEMEHTOBAHHOTO CJIOSI U €T0 CBOWCTBA. . Tepmudeckas oOpaboTka
MOCJIEe LIEMEHTAIIMU U CBOKMCTBA IEMEHTUPOBAHHBIX JIeTalel. A30THPOBAHUE.
HutpouemenTanus u unanuposanue. Ipyrue suasl XTO cranu. [loBepxHOcTHas
3aKaJIKa.

Knaccudukanus cranei mo XuMHIECKOMY COCTaBY, CTPYKTYpe U Ha3HAYEHHUIO.
MapxkupoBka ctaneil. Koncrpykimonssie crani. OCHOBHbIE TpeOOBaHUS,
MIpENBABIIEMbIE K KOHCTPYKIMOHHBIM CTAJIAM. CTPOUTEIbHBIE CTAIIH.
ApmarypHsele ctanu. CTanu A X0J0JHOW MITAMIIOBKH. YIIy4IIa€Mble CTaJIH.
Cramu qiist XTO. [pyxkunnblie ctanu. [logmmnHaukoBbie cTanu. MapTeHCUTHO-
cTaperomye cTani. KOHCTpYKIIMOHHBIE CTaJIM CIIEHUAIbHOIO HA3HAUEHUSI.

12 8

Cranu BbICOKOM U3HOCOCTOMKOCTU. CTanu Juist KpUOTE€HHBIX TeMiiepatyp. Ctanu
13 8  |moBbIIEHHOM 00pabdaThiBAEMOCTH pe3anrueM. Koppo3noHHOCTOMKHE CTamu. 2
JKapocTtoiikue ctanu u ciiaBbl. UTHCTpyMeHTalIbHBIE CTalu. TBepAbIE CIIIaBhI.

Tepmuueckas 00pabOTKa BETHBIX CIUIABOB. 3aKalika Ha MEePECHIIEHHbIN TBEPABIT
pacTBOp ¥ crapeHue. Anromuauid. CriiaBel Ha ocHOBe amtomuHus. Kitaccudukamnus
14 9  |u Tepmuyeckas 00paboTKa aJIOMUHHEBBIX CIUIaBOB. JledopMupyembie 2
AJTIOMUHHEBBIE CILJIABHI, HE YIIPOUHSIEMbIE U YIIPOUHSAEMbIE TEPMHUUECKOM
00paboTKo#. JIuTeHHbIE CIIIaBHI.

Menp. CrutaBbl Ha OCHOBE Meau. JIaTyHH, UX CBOWMCTBA, MAPKUPOBKA U
npuMeHeHre. OJI0BSIHUCThIE, aTFOMUHHUEBBIE, MAPTaHIIOBUCTHIE, CBUHIIOBBIE U
OepuiuTHeBbIe OPOH3BI: COCTAB, CBOMCTBA, MApPKUPOBKA M 00JIACTH MPUMEHEHHSI.
15 9  |MenHoHuKeneBble criaBbl. TuTaH U ero cBoiictea. KOHCTpyKIIMOHHBIE U 2
KapOMpOUHBIE CIUIaBbl TUTaHa. TepMudeckas 00padoT-ka TUTaHa U €ro CIIaBOB.
AHTU(PHUKIIMOHHBIE CIUIABBI HA OJIOBSIHUCTOM, CBUHIIOBOM, ITMHKOBOM H
AJIIOMUHHE-BOW OCHOBE.

16 10 [Hemeramnnueckue MaTepuabl 2

5.2. llpakTyeckue 3aHATHS, CEMHUHAPDbI
He npenycMoTpeHsl

5.3. JIaGopaTtopHbie padoThI

Ne Ne . Kom-Bo
samsTHslpasena HaumeHoBaHue uim KpaTkoe cofepKaHue 1adopaTopHOil paboThI HACOB

1 1 [Maxkpo- 1 MUKpOCTPYKTYPHBII METOBI aHAJIN3Aa METAJUIOB U CIUIABOB 2

2 2 |[Imactrueckas nedopmanys METAIUIOB U €€ BIMSHUE HA MEXaHWYECKUE CBOiicTBa| 2

3 2 [PexpucTamIN3allMOHHBIN OTXKUT. 2

4 4 |AHanu3 quarpaMMbl COCTOSIHUH JKee30-yTiiepos 2

5 4 |da3oBble NpeBpallieHUs U CTPYKTYypa YINIEPOJUCTBIX CTAJIE U YyTYHOB 2

6 6 [BausiHuE CKOPOCTH OXJIAXJICHUS Ha CTPYKTYpPY M CBOMCTBA YIIEPOAUCTOM cTaimu. [ 2

7 6 |OTtnyck cranu 2

8 8  [MapkupoBKa CTaJieil, IIBETHBIX METAJIJIOB U CILJIABOB 2

5.4. CamocrosiTesqibHasi padoTa CTyIeHTa

Brimonmaenne CPC

Crincox nureparypsl (¢ yKa3aHUEM

Koi-Bo yacos
pasnenos, IiiaB, CTPAHUII)

Bun pabothl 1 conepkanue 3aaHus

Pedepar o pazneny "LiBeTHsie Metasuiel 1 |1.JlaxTun, FO. M. MarepuanoBenenue
cruiaBbl". BapuaHThl TeM: altOMUHUN U Y4eOHUK JUIsI BTY30B. - 3-€ U3/1., mepepad. u
CILJIaBbI HA €r0 OCHOBE; ME/Ib M CIUIaBbI Ha eelgomn. - M.: Mammnoctpoenue, 1990. - 528 c.
OCHOBE; TUTAH U CIIaBBI HA €70 OCHOBE; v miaBbl XIX-XXIII ctp. 378-422 unu 2.
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MArHWil ¥ CIJIaBbl HAa €10 OCHOBE. U JP.

Comnnres, FO. I1. Marepuanosenenue Yueo.
U151 By30B 110 METAJUTYPT., MAIIHHOCTPOUT. U
obmerexH. crienuanpbHOCcTM FO. I1.

Comnnnes, E. U. [psxun. - 3-e uza.. nepepaod.

u noi. - CI10.: Xumusgat, 2004. - 734,c.ui.
pazaein IV, cTp. 478-538

M3yueHrne MapKUpOBOK CTalIei, YyTyHOB,
[BETHBIX METAJUIOB U CILJIABOB

MarepuanosefeHue: yueOHoe nocodue K
naboparopueiM pabotam /M.B.JlanuHa,
B.JI.UnbnueB, A.C.Co3piknHa.— YelrstOnHCK:
W3n-Bo FOYpI'Y, 2013.—81c. Crp.46-54 u
73-78

14

3yueHne mpoueccoB KpUCTAIITN3aUuU
YKEJI€30-YIIIEPOJUCTHIX CIIABOB 33JJAHHOTO
cocTaBa

MarepuanoseieHue: yueOHoe nocooue K
naboparopHeiM pabotam /H1.B.JlanuHa,
B.JI.UnbnueB, A.C.Co3piknHa.— YelIstOUHCK:
W3n-8o FOYpI'Y, 2013.—81c. Crp.27-46 unn
0001 HCTOYHUK M3 CIIFICKa OCHOBHOM
TUTepaTyphI

Pedepar no pazneny "Hemerammueckue
MaTepuaisl" BapuaHTel TEM: IUIACTUYECKHE
MaccChl; pE3UHOBbIE MaTepUaJbl;
KOMITO3ULIMOHHBIE MaTe€pHaJIbl; CTEKIIO;
Kepamnueckue marepraisl 1 JIp.

1. Jlaxtun, 0. M. MarepuanoBeneHue
Y4eOHHK [T BTY30B. - 3-€ U31I., epepad. u
not. - M.: Mamunoctpoenue, 1990. - 528 c.
ui. yacts I, ctp. 434-520 unu 2. ConHiies,
1O. I1. MarepuanoBenenue Yueb. 715 By30B
[0 METAJUTYPT., MAIIIMHOCTPOUT. U
oOmerexH. cnenuanbaocTaMm fO. I1.

Connues, E. U. [psxun. - 3-e uza.. nepepao.

u gor. - CI16.: Xummznar, 2004. - 734, [1] c.
wi., pasznen VIII u [X crp.582-664
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Pedepar "KoHCTpYKIIMOHHBIE CTATH U
CIuIaBbl”

1. Jlaxtun, FO. M. Marepuanosenenue
YueOHMK /TSI BTY30B. - 3-€ U311, mepepad. u
nom. - M.: Mammnoctpoenue, 1990. - 528 c.
ui., maBa XIV ctp. 252-312 wnm 2.
Comnnres, FO. I1. Marepuanosenenue Yueo.
IUTSL By30B 110 METaJLTypT., MAITHHOCTPOUT. U
obmerexH. crienuanbHOocTM FO. I1.

Comnnnes, E. U. [Ipsxun. - 3-e u3a.. nepepao.

u goi. - CI10.: Xummznar, 2004. - 734, [1] c.
ui., pasaen V, masa 14,ctp. 306-330
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[lonroroBka k 3adery

JTr000¥ MCTOYHUK U3 CIIUCKA OCHOBHOM
TUTEpaTyphl

6. UnHOBauMOHHBIE 00pa3oBaTe/ibHbIE€ TEXHOJOT UM, HCTI0JIb3yeMble B Y4eOHOM

npomecce
HunoBannoHHbIe (HOPMBI Bun pabotsr Kon-Bo ayg.
o Kparkoe onncanue
y4eOHBIX 3aHATHHA (JI, 113, JIP) 4acoB
. |JIaboparopubie [Tnactuueckas nedopMarys u

pa300p KOHKPETHBIX CUTYaIIHid patop Aeopman 2
3aHATUS PEKPUCTAILITU3ALIHS
JTaGopaTopHbie 3yuenne quarpaMM COCTOSTHUS

HHTepakTUBHASA TOCKA patop yv jiarp 4
3aHATHUSA TIBOMHBIX CUCTEM
JTaGopaTropHbie Perenune 3a1a4 1mo BIOO

TpeHuHr patop a py 4
3aHATUA MaTepuaia

CoOcTBeHHBIE HHHOBAaIlMOHHBIC CIOCOOBI M ME€TO/bI, UCITOJIB3YEMbBIC B

00pa3oBaTeJIbLHOM Tpolecce




He npenycMoTpenbt

Hcnonp3oBanue PE3YyJIbTAaTOB HAYYHbIX HCCHCI[OBaHHﬁ, IMPOBOAUMBIX YHUBCPCUTCTOM, B
paMKax I[aHHOf/'I JUCHUIIIIMHBI: HCT

7. ®ona oueHouHbIX cpeacts (POC) ais1 npoBeAeHNs TEKYLIEro KOHTPOJIS
yCIIeBaeMOCTH, IPOMEKYTOYHOM aTTeCTAMHU [0 UTOraM OCBOCHUS JUCHUIIIMHbBI

7.1. IllacopTt ¢oHIa OLIEHOYHBIX CPEACTB

KOHCTPYKIMOHHBLIC MaTCpHUaJIbl

HaumenoBaHue pazzenos Bun xoHTpOIIS NeNe
Kontponupyemast komnereHnuus 3Y Hoi N N
JUCLUTIINHBI (BKJIIOYAs TEKYIIMH) | 3amaHuit
[1K-15 crtocoGHOCTBIO BBIOMpATh U
[TpoBepka pedepara
[{BeTHBIE METAJUIBI U CIIJIaBBI WCIIONIb30BaTh HOBBIE . 1
(TeKyIImii KOHTPOJIB)
KOHCTPYKIIHOHHBIE MaTCPHAIIBI
[1K-15 crtocoGHOCTBIO BBIOHpATh U
[TpoBepka pedepara
Hewmeramnmnueckue Matepuaibl WCIIONIb30BaTh HOBBIE . 2
(TeKyLI1il KOHTPOJIb)
KOHCTPYKIIHOHHBIE MaTepHAIIBI
I1K-15 criocoGHOCTBIO BBIOMpATh U
[TpoBepka pedepara
CrnennanpHble CTaNIH HCIIOJIb30BaTh HOBBIC . 3
(TeKyLI1il KOHTPOJIb)
KOHCTPYKIIHOHHBIE MaTepHAIIBI
Hedopmanus, paspymenue u | IIK-15 cnoco6HOCTBIO BEIOUPATE U
. KOJUIOKBHYM
MeXaHHYECKHEe CBOWCTBA WCTIONB30BaTh HOBEIE . 4
(TeKyLI1il KOHTPOJIb)
METaJIJIOB KOHCTPYKIIHOHHBIE MaTepHAJIbI
ITK-15 cnocoGHOCTHIO BBIOUPATH U
KOJUIOKBHYM
CrutaBbl JKele30—yriepos WCTIONIb30BaTh HOBEIE . 5
(TeKyImHii KOHTPOJIb)
KOHCTPYKIIMOHHBIE MaTepUabl
. ITK-15 cnocoGHOCTHIO BBIOUPATH U
Teopust TepMudecKoit KOJUTOKBUYM
HCIIOJIb30BaTh HOBBIE . 6
00paboTKu cTanu (TeKyII1ii KOHTPOIIb)
KOHCTPYKIIMOHHBIE MaTepUabl
ITIK-15 cnocoOHOCTHIO BEIOUpATh U
CroenuanbHble CTAIU HCIIOIb30BaTh HOBBIC [InceMenHsIi orpoc 7
KOHCTPYKIIMOHHBIE MaTepuabl
[1K-15 crnocoGHOCTHIO BBIOUPATH U
Bompocsr
Bce paznensr HCTIOJIb30BaTh HOBbIE 3auer Nol-74

7.2. BI/I)II)I KOHTPOJIsI, IPOUEAYPHI MPOBEACHUNA, KDUTCPHUHU ONCHUBAHUA

Bun xoHTpOIA

[Ipouenypsl poBeICHHS U OLIEHUBAHUS

Kpurepnnu oneHuBaHus

IIpoBepka
pedepara
(Texymuit
KOHTPOJIb)

[TpoBepka npenoaasatenem pedepara. [Ipu onenuBannn
PE3yIBTaTOB MEPOTIPUSATHUS UCTIONB3YETCs OAIIBLHO-
peHTHHTOBAsI CUCTEMa OLICHUBAHUS PE3yIbTaTOB YueOHOU
JEeSITeIbHOCTH 00y4aromuxcs (yTBepakKaeHa MPUKa30oM peKTopa
ot 24.05.2019r. Ne179) Pedepar onieHnBaeTcs CieIyONM
obpazoM: 9 6anIoB - 3a NIYOOKO PACKPBITYIO TEMY.
Hcnonp30BaHO JOCTAaTOUHOE KOJIMYECTBO JIUTEPATYPHI 1O
MIPEIOKEHHON TeMe. 6 0auioB - Teme pedeparsl pacKphITa, HO
HCIIOJIb30BaHO HEAOCTATOYHOE KOJIMYECTBO JINTEPATYPHBIX
HMCTOYHUKOB. 3 Gasuta - Tema pedepara packpbiTa
¢dparmenTapHo, moBepxHOCTHO. ) 6ansoB - pedepar He
MpeACTaBIICH I poBepku. Bec meponpusarus 1,
MaKCUMaJTbHBIN 0asut 3a onuH pedepart 9.

60%

3a4TeHO: PeUTHHT
oOyuaroIierocs 3a
MEpONpUsATHE OONbIIIe
v paBHO 60%

He 3aureno: peuTuHr
oOyuaroIierocs 3a
MEpONpUSITHE MEHEE




KonTpons npoBoautcst B popme TecToB. [Ipu orieHnBaHNH
PEe3YJIBTaTOB MEPONPHUATHI UCTIONB3YETCs OaTBHO- 3a4TE€HO: pEUTUHT
pEeUTHHTOBAsE CUCTEMA OLICHUBAHUS PE3yJIbTaToOB yueOHOW  |oOyvarormerocs 3a
JeATeTLHOCTH 00yJaromumxcs (YTBepKAeHa MPUKA30M PEKTOpa [MEpOoNpusTre 0oJbIe
KOJUTOKBUYM .
(Texymuii ot 24.05.2019r. Ne 179 KonnokBuyMmbl IpOBOASATCS HA niu paBHO 60%
KOHTy o1tb) 1ab0opaTopHBIX paboTax Mocie U3y4eHusl COOTBeTCTBYtomIero (He 3auTeHo: pedTuHr
P paszena kypca. Kaxxaplit KOIUIOKBUYM COJEPKHT MO 8 BOIPOCOB|00yYAarOIerocs 3a
[Ipu onieHKe MCTIONB3YETCs CIEAYIOIas IKaNa: 3a KaKIbli  [MEpONpuUsiTHE MEHEE
npaBUIbHBIN 0TBeT 1 6ami. Bec meponpusitus 1. 60%
MaxkcuMaIbHBIN 0ajul 3a OOUH TECT 8
CTyneHT moiayvaer KapTOYKy B COOTBETCTBHH C KOTOPO
HeoOXoAuMo pacmudpoBaTh 12 Mapok cTayieid ¥ YyTyHOB U IO .
P Pp P yry 3a4TeHO: peUTHHT
MIPUBEACHHOMY XUMHUYECKOMY COCTaBYy OJHY CTallb
oOyuaromierocs 3a
3ammdposars. [IpogomxurensHocTh onpoca - 30 munyT . [Ipu
MEpOIPUITHE OOJIbIIIE
. OILICHUBAHHUH PE3YJIBTaTOB MEPOTIPHSITHS UCTIOIB3YETCS o
[TucbmeHHBIM . vu paBHoO 60%
0aJUIbHO-PEUTHHTOBAsE CUCTEMA OLICHUBAHUS Pe3yJIbTaTOB .
oTpoc . He 3auteno: pedTHHT
y4eOHOM e TeIbHOCTH 00ydaromuxcst (yTBepxKAeHa MPUKa30M
oOyuJaromierocs 3a
pekropa ot 24.05.2019r. Nel179) 3aganue ouenuBaeTcs
MEPOIPHUITHE MEHEe
cieayonmM 00pa3oM: 3a KKy MPaBUIHHO BBHITIOTHEHHYIO 60%
0
pacmudpoBKy UiH 3aPpPOBKY MAPKH CIUIaBa MPUCBAUBACTCS
1 6ann. Bec meponpusitus 1, MakcuManbHbIl O6a 13.
CTyneHT MUCHhMEHHO OTBEYAET Ha BOTIPOCHI, IPUBEICHHEIC B .
. 3a4TeHO: PEUTHHT
KOHTpOJIbHOU KapTouke. Kaprouka BkiItoyaeT 9 BOpocos.
oOyuJarormierocs 3a
[TponomxurensHOCTh onpoca - 30 MunyT . [lpu onleHnBanun
MepOonpUsITHE OOJbIIIE
PE3YABTaTOB MEPOTIPUSATHUS UCTIONB3YETCs OAIBHO- T DABHO 60%
o o 0
3auer pEeUTHHTOBAs CUCTEMa OLIEHMBAHUS PE3yJIbTaTOB Y4eOHOM P .
He 3auTeHo: pedTuHr
JesITeIbHOCTH 00yyaromuxcs (yTBepakK/IeHa PUKa3oM peKTopa
oOyuJarormierocs 3a
ot 24.05.2019r. Ne179) 3ananue orieHUBaETCS CIEAYIOIINM
. . MEpPOTIPUSITHE MEHEE
o0pa3oM: 3a KaK/Iblii TPaBUIIbHBIN OTBET MPUCBAUBAECTCS 2 60%
o 0
6ama. Bec meporpusitus 2, MakcCuMasbHbIN 0armt 36.

7.3. TunoBbIe KOHTPOJIbHBIE 32JaAHUS

Bun xonTposs TunoBbie KOHTPOJIBHBIE 3aJaHUS

AIIOMUHUN U CIUIaBBI HA €T0 OCHOBE;
ME/Ib U CIUIaBbl HA €€ OCHOBE;

TUTaH U CIUJIaBbl HA €r0 OCHOBE;
MarHuil ¥ CIJIaBbl HA €r0 OCHOBE. U JIp.
[Tposepxka pedepara
(TeKymIuii KOHTPOJIB) [pPe3UHOBBIE MAaTEPUAITBI;
KOMITO3HIITMOHHBIE MaTEPHUAJIbI;

M1aCTMAacCCHhl;

KepaMU4E€CKUE MaTepUaIbl;

CTEKJIO.

Pedepar Ha Temy "KOHCTPYKITMOHHBIEC CTAJINA U CIIJIaBHI"

Pedepar no pazneny "L{BeTHbIe MeTaIBI U CIUIABhI". BapraHThI TeM:

Pedepar o pazneny "Hemerannmnueckue marepuansl”. BapuaHnTtel Tem:

KOJUIOKBUYM
(TeKyIui KOHTPOJIb)

BapuaHThI TECTOB PUBEICHBI B IPUIIOKEHUH
Tectel.pdf

[Tucemennslit onpoc [27XI'P

1,0%Nb

Tunoas kaprouka : PacimmudpoBars Mapku ctaneit u uyryHoB 70; Y9A; Ct2nc; KU
80 1,5; P6M3; XB5; AB40X; 11IX4 III; 4X2MH®; 4012; 16X18H12C4TIOJI;

3amudpoBars cTanb onpeaenenHoro coctana: 0,08%C; 18,0%Cr; 12,0%Ni;

[IpuMmepHbBIE BOIIPOCH! K 3a4e
3auer p P p 4

1. KakoBbI OCHOBHBIE MEXaHU3MBI IJIACTHYECKOU ehopMaIliiu METaJIIIOB?




2. KakoBbI 0COOEHHOCTH CTPYKTYPBI XapakTePHBI TSI 1e(hOPMHUPOBAHHOTO
MOJINKPUCTAININYECKOTO MeTasuia?

3. Kak uzMeHsieTcst npoYHOCTh U MJIACTUYHOCTh METAJIJIOB B XOJI€ TIACTUYECKOM
nedopmarun?

4. Kakue nporiecchbl MPOUCXOAAT B 1e(hOPMUPOBAHHOM METAILIE TIPU
peKpUCTaIU3aun?

5. Kak u3MeHs1oTcs MexaHu4eCcKle CBOMCTBA MeTalla MPU PeKpUCTAIIU3AIUN ]
6. Kak 1 mouemMy 3aBHCHUT pa3Mep PEKPUCTAIUIM30BAHHOTO 3€pHA OT CTEIEHU
NpeAEeCTBYIONIEH TIacTHIecKoi nedopmarn’?

7. PaccmoTpeTh nporiecc GopMUPOBaHUS CTPYKTYPBI CTAIN WIH OEJIOT0 YyryHa
3a/IaHHOTO COCTaBa MPU MEJICHHOM OXJIaXKICHUH U3 KUJIKOTO COCTOSIHUS J10
KOMHATHOM TEMIIEpaTypsbl.

8. CTpyKTypa cepbIX, KOBKMX U BBICOKOIIPOYHBIX YYTYHOB C Pa3JIMYHBIM THIIOM
METAJITINYECKON OCHOBBI.

9. Briusinue ¢a3oBOro cocTaBa v CTPYKTYPHI JKEI€30yTIIEPOAUCTHIX CIUIABOB HA UX
CBOMCTBA.

10. . Yro npeacTaBisitoT coO0M NEPIUT, COPOUT, TPOOCTUT, OSHHUT, MApTEHCUT?
11. KakoBsl MeXaHUYECKHE CBOMCTBA MEPIUTa, COPOUTA, TPOOCTUTA, OCHHHTA,
MapTeHcuTa?

12. Yto Takoe KpuTUUYECKasi CKOPOCTh 3aKaIKH?

13. Kakue 0oCHOBHBIE NIPEBPAILIEHUS IPOUCXOASAT P OTIYyCKE 3aKaJIEHHOM CcTaau
[P pa3IMYHbIX TEMIIepaTypax?

14. Kak u noueMy 3aBUCAT MEXaHUYECKHE CBOMCTBA CTaJIM OT TEMIIEPATyphl
oTIycka?

15. Kak nerupyrolniye 371€MEHTHI BIUSAIOT Ha MPOLECCHI OTITyCKa CTaIn?

16. OcHOBHBIEC BUIBI TPEABAPUTEILHON U OKOHYATEIILHON TEPMHUECKOU 00pabOTKH
cTajiel U I[BETHBIX CILJIABOB.

17. CTpyKkTypa 1 CBOMCTBA CTaJI€il M IIBETHBIX CIIABOB MOCJIE PA3JIMYHBIX PEKUMOB
TEPMUYECKO 00pabOTKH.

18. Be10op pekrma OTKuTa, 3aKajKH, OTIYCKa U T.I1. JUIsl TOW I HHOW MapKH
cTanu (CruiaBa).

19. PacmudpoBaTth MapKy yIriepoarucTol KOHCTPYKIIMOHHON WIIH
WHCTPYMEHTAJIBHOU CTAJIN.

20. PacmudpoBaTh MapKy JErMpOBaHHON KOHCTPYKIIMOHHOMN HIIH
WHCTPYMEHTAJIBHOU CTalIn

21. PacmudpoBaTh MapKy IBETHOTO CITJIaBa (HA OCHOBE AJIFIOMUHUS, MarHUs, MEJIH,
TUTaHA).

22. UTo Takoe HaKJIeN U KaKOBbI €r0 MPUYHHBI?

23. Kak u3MeHstoTcs MexaHu4eCcKHe CBOMCTBAa MeTalla Ipu Hakjene?

24. Kakyro CTpyKTypy UMeeT X0JIOAHOAehOPMHUPOBAHHBIN MeTa1?

25. Uto Takoe TeKkcTypa aedopmarmm?

26. Kakue miockoCcTu ABISIOTCS TI0oCKOCTAMU caBura B pemerkax OLK, 'K,
['11y?

27. Kakyro nedopMainnio Ha3bIBaIOT XOJIOAHOM, a KaKyo ropsraei?

28. Kak onpenennuts TemMnepaTypHblii IOPOT peKpUCTaUIA3alMN?

29. Uto Takoe nepBUYHAs pekpucTain3anus? Kak usMeHseTcsi MUKPOCTPYKTypa
MeTalljia Moclie MePBUYHON peKpUCTAILTU3AIHN?

30. UTo mpoucXoauT MpU coOnparebHast peKpUCTAITU3AIIHS ?

31. Kak u3MEeHAI0TCS MEXaHMUECKHEe CBOMCTBA MeTaJljIa MOCIIe
PEKPUCTAIUIN3ALIMOHHOTO OTXKHUra?

32. OObsicHUTE, BO3MOXHO JIM MMPOTEKAHNE PEKPUCTATUTH3AINH [TPU HArPeBe
MeTaJllla, He MOJBEPraBIIETrOCs MPEIBAPUTEIIHHON XOJIOAHOM MIIACTUYECKOU
nedopmaruun?

33. Uro Takoe KpUTHYECKas CTENeHb aedopmaruu?

34. O6bsicHMTE, TOUEMY TIPU TOpsiuel 00pabOTKe JaBIEHUEM HE PEKOMEHIyeTCs
MPOBOANTH MOCJICTHIOK OTEPAIUI0 C MAJIOW CTENEHBIO 00XKaTHs?




35. Kak BiusieT pa3mep 3epHa CTalld Ha €€ CKIIOHHOCTh K XPYIIKOMY pa3pylICHUIO U
MOPOT XJIaJHOJIOMKOCTH?

36. Ykaxxurte TeMIiepaTypHble HHTEPBAJIbI CYIIECTBOBAHUS 0—Keje3a, y—Kene3a u
a—xKernesa.

37. Uro Takoe eppuT, ayCTCHUT, IIEMEHTHT (J1aiiTe onpeaeneHue 3tux das,
YKaXXHUTE TUI KPUCTAJUTMUECKOM pelIeTKH, MaKCHUMaIbHYIO0 PACTBOPUMOCTD
yIJepojaa u cBoMcTBa)?

38. Ha xakue BONpOCH OTBEYAET AUarpaMmMa COCTOSHHUS?

39. Kak no guarpaMMe COCTOSTHUSI ONPEETNTh KOHIIEHTPALIUIO (COCTAaB)
HaXOJSIIMXCS B paBHOBECUU (a3 U MX KOJTUUYECTBEHHOE COOTHOIICHHE?

40. Uro npencrasinsieT coboil nepnur, neaedyput. B pesynasrate Kakux
MpEeBpaIIeHU OHU 00pa3yroTCs?

41. U3 kakoii dassl Beyaensiercs LI (mepuunsiii), LI (Bropuunsii) u LIII
(TpeTHUHBI)?

42. Kakue cruiaBbl Ha3bIBalOT CTAJIIMU U UyTyHaMu?

43. . Kakue cruiaBbl Ha3bIBAIOTCS TOPBTEKTOUIHBIMU CTAJISIMHA?

44. Kakyto MUKPOCTPYKTYpPY UMEIOT JI0BTEKTOUIHBIE CTAJIU MTOCIIE MEAJIEHHOTO
OXJIXKICHUSI TPU KOMHATHOM TeMiiepatype? CKoibko y HUX (a3 U CTPYKTYPHBIX
COCTaBJISIOIINX ?

45. Kak o MUKpOCTPYKTYp€ JOABTEKTOUIHOW CTAIM TOCJIE MEJJIEHHOTO
OXJIaXKJICHHUSI MOXKHO OIPENeNUTh MPUMEPHOE COIepKaHUE B HEW yrieponaa?

46. Kakoli criytaB Ha3bIBa€TCA ABTEKTOMAHOM cTanpio? Kakyto oHa uMmeet
MUKPOCTPYKTYpPY?

47. Kakyro MUKPOCTPYKTYpPY UMEIOT 3a3BTEKTOU/IHBIEC CTAJIM MOCJIE MEIJIEHHOTO
OXJIXKICHHSI IPU KOMHATHOU TeMrieparype? CKoIbko y HUX (a3 U CTPYKTYPHBIX
COCTaBIISAIOIINX ?

48. Kakue crijaBbl Ha3bIBaIOTCS I0OBTEKTUYECKUMU, IBTEKTUUECKUMU U
3a9BTEKTUYECKUMU OebIMU dyryHaMu? Kakyio OHM UMEIOT CTPYKTYpY IpH
KoMHaTHOU Temreparype? CKonbKo (a3 ¥ CTPYKTYPHBIX COCTABIISIOMINX B HUX?
49. Kakoe npeppatnienue npoucxoaut Ha tuHun ECF nuarpammsl Fe-Fe3C?

50. Kaxoe npeBpanienue npoucxoaut Ha auHuu PSK nuarpammer Fe-Fe3C?

51. UeMm oTnuyaroTcs MKy cOOO0M cepblii, KOBKUN U BHICOKOIIPOYHBIN YyTYHBI?
52. Kakyro ¢opmy umeroT rpaduTHbIC BKIIOYCHHS B CEPOM, KOBKOM,
BBICOKOTIPOYHOM YYT'YHaXx?

53. Kakyto CTpyKTypy METaJUIM4€CKOW OCHOBBI MOTYT UMETh CEPbIN, KOBKUM U
BBICOKOTIPOYHBIE YYTYHBI?

54. Bo3aMoxHa JIM 3aKajka CIijiaBa, B KOTOPOM (ha30BbIe peBpaleHHs
OTCYTCTBYIOT?

55. Yro Takoe nuarpaMma U30TEpPMUUYECKOrO pacnaga NepeoxXiakIeHHOTO
aycteHuTa? B Kakux KOOpJIMHATAX OHA CTPOUTCS?

56. Kakyro omnepaiuo TepMooOpad0TKH Ha3bIBAIOT 3aKATKON?

57. B dem 3akiroyaeTcs HOpMaIU3alus cTaan?

58. Kakyro onepainuo TepMooOpabOTKH HA3bIBAIOT ITOJHBIM OTKHTOM?

59. Yto Takoe nepaut, copout, TpoocTut? UTO 00IIETO U B YEM PA3ITHMIHUE ITUX
CTPYKTYp?

60. Yto Takoe mapteHcUT? OT 4ero 3aBUCUT TBEPJIOCTh MAPTEHCUTA?

61. Kax BeIOparh Temmiepatypy HarpeBa moj 3aKajiKy JUIsl TOIBTEKTOUIHON U
3a3BTEKTOUIHON cTaIn?

62. Uro Takoe neperpes?

63. B yem nmpuHIMUNHATBLHOE Pa3IMUKE B PEKMMAX MOJHOTO OTXKUTA U 3aKaJIKU?
64. Kakyro ¢opmy uMeroT kKapOuHbIE YaCTUIBI B COPOUTE U TPOOCTUTE,
MoJTy4yeHHbIe MIPU pacnajie aycTeHura?

65. Kakyro onepamuto TepMoodpadboTKu Ha3bIBatOT OTIyckoM? C KaKo# 1elbio
MIPOBOIUTCS OTIYCK?

66. IIpu kakux Temrneparypax NpoBOAUTCS HU3KoTeMneparypHslii otiiyck (HTO)
1151 yIIepoaucThix ctaner? Kakyro CTpyKTypy M CBOMCTBA UMEET CTajlb MOCIIE




HTO?

67. B xakux ciydasiX UCHOJIb3YIOT HU3KHUM OTITYCK?

68. Ilpu kakux Temrneparypax Npou3BOIAT cpeaHeTemieparypHblil otnyck (CTO)
17151 yIIepoaucThiX ctanei? Kakyro CTpyKTypy U CBOMCTBA UMEET CTajlb MOCIe
CTO?

69. Ilpu kakux TemIeparypax Mpou3BOAST BeICOKOTeMIepaTypHbIit otiryck (BTO)
TUIsl yIIIEpOAUCTBIX cTaneii? Kakyro cTpykTypy U CBOWCTBA UMEET CTaJlb MOCIIE
BTO?

70. Kak nu3MeHsieTcss IpOYHOCTD 3aKaJIEHHOW CTaJIM ITPH MOBBIILIEHUU TEMIIEPATyPhl
oTIycka?

71. Kak BAMs€T JETMPOBAHUE CTAIM HA IPOLECCHI, IPOTEKAIOUINE B CTAIU IPU
oTnycke?

72. Kakoe mpakTudyeckoe 3Ha4eHHe UMEET CIIOCOOHOCTD JIETHPOBAHUS CIIBUTATh
pa3BUTHE MPOIECCOB OTIYCKa B CTOPOHY O0Jiee BHICOKHUX TeMIepaTyp?

73. Uro Takoe ymydiieHue?

74. Yem otnnuaercs OKC, nonmyuennas npu ormycke, or ®KC, nomydyeHHoit npu
pacrajie aycteHura’?

8. YueOHO-MeTOAMUYECKOE M HH(OPMAIIMOHHOE OOecniedeHUue TUCIMITIMHBI

IleuaTHas yyeOHO-MeTOAMYECKAS JOKYMEHTALMS
@) OCHOBHAs TUumMepamypa:
1. Jlaxtusn, FO. M. MarepuanoBeaeHue Y4eOHUK 1Jig BTY30B. - 3-€ U3].,
nepepad. u jorm. - M.: Mamunoctpoenue, 1990. - 528 c. ui.
2. Connues, 1O. I1. Marepuanosenenue Yue0. Uit By30B 110 METAJLTYPL.,
MalIMuHOCTPOUT. U obmieTexH. crenuanbHocTsM 0. I1. Connues, E. U. [psaxun. - 3-
e u3.. nepepad. u pom. - CI16.: Xumuznar, 2004. - 734, [1] c. u.
3. Marepuanosenenue Yue6. mis Bry3oB b. H. Apzamacos, U. 1.
Cunopun, I. @. Koconanos I. ®@. u ap.; [lox obmr. pen. b. H. Ap3amacosa. - 2-¢
W3J., ucup. u gomn. - M.: Mammnoctpoenue, 1986. - 383 c. ni.

0) OononHumenvbHas Iumepamypa:

1. Tennep, FO. A. Marepuanosenenre Yueb. nocodue s By30B [loa
pen. A. I. Paxmragra. - 6-e usg., nepepad. u gom. - M.: Metamtyprus, 1989. - 456
C. UL

2. Tynses, A. I1. Unctpymentanbsubie cranu Cropas. A. I1. I'yises, K. A.
Manununa, C. M. CaBepuHa. - 2-e u3j., nepepad. u aor. - M.: MammHocTpoeHue,
1975. - 272 c. un.

3. XKypasnes, B. H. MamunoctpoutenbsHbie ctanu Texect CpaBouHuK B.
H. XKypasnes, O. 1. Hukonaega. - 4-¢ uza., nepepad. u gom. - M.:
Mamnoctpoenune, 1992. - 480 c. ui.

4. Kapesa, H. T. [IseTHbie MeTauibl U ciuiaBbl Tekct yued. mocooue H. T.
Kapesa ; FOx.-Ypan. roc. yu-1, Kad. ®u3. merannoseaeHue u pusrka TBEPAOro
tena ; OYpI'Y. - Uenabunck: U3narensctBo FOYpI'Y, 2008. - 111, [1] c. u.

8) omeyecmaenHbvle U 3apydedicHble HCYPHAIbL N0 OUCYUNIUHE, UMelowuecs 8 bubiuomexe:
1. MeraioBeicHHE U TePMUYECKass 00paboTKa METAIIOB

2.  MammHocTpoeHue

2) MemoouuecKkue YKazaHus 0Jis Cmyo0eHmos8 no 0C80EHUI0 OUCYUNTUHDL.



1.

MarepuanoBeaenue: yueoHoe nocooune/ X.M.MOparumos,
B.M.®unaros, H.A.Illa0ypoga. - Yensounck: U3a-so FOYprY. 2010.-38c.

U3 HUX: YuebHO-Memoouyeckoe obecneyerue camoCmosmeibHou pabomol
cmyoenma.

3JICKTp0HHaﬂ yqeﬁHO-MeTO)II/I‘leCKaﬂ AOKYMECHTAIIUA

2.

Marepuanoseaenue: yueoHoe mocodbue/ X.M.M6parumos,
B.U.®unaros, H.A.Illabyposa. - Yensounck: N3n-so IOYprY. 2010.-38c.

JlocTynHOCTH (CETh
HaumenoBanne WNurepnert /
Ne Buz HaumenoBanue pa3zpaboTku peeypea s TTOKATbRAT CCTh;
JUTEPaTypbl AIIEKTPOHHON | aBTOPU30BaHHBIN /
dbopme CBOOOJIHBIH J10-
cTym)
MarepuasnoBeaeHue: yaeOHoe nmocooue
1 OcHoBHas /M.A.Cmupnos, K.}O.Okwurres, DIIEKTPOHHBIN WNutepHert /
TUTEpaTypa X.M.Ubparumos, 10.J[.Kopsirun: U3a-Bo  [karanor FOYpl'Y  [CBoGoaHbIiM
HOVYpI'Y, 2005. -U1.-139c¢.
[ITaGyposa, H. A. MarepuanoBenenue Y. 2
: Hemerammueckue matepuainsl : yueo. .
) JlomonHuTEIbHAS HoCOBHE /1T MAIMHOCTD. H METATTYPE. DIEeKTPOHHBIN WuTtepHer /V
TUTEpaTypa . i karasor lOYpl'Y  [CBoGoaHbIi
cnenranbHocTei.- Yensounck : M3n-Bo
HOYpl'Y , 2011.-4.2
MarepuanosezieHue: yueOHoe nocodue K
3 JlononHuTeNnbHAs |mabopaTtopHbM pabotam /W.B.Jlanuxa, DIEKTPOHHBIN WutepHer /
muTeparypa B.JI.Unsuues, A.C.Co3biknHa.— karanor IOYpl'Y  [(CBoGoaHbIi
Uensounck: M3a-so FOYpI'Y, 2013.-81c.

9. UndopManiuOHHbIE TEXHOJIOTHH, HCIIOJIb3yeMble MPH OCYLIECTBICHNH
0o0pa30BaTe/IbLHOIO NpoLecca

[lepedeHpb UCTIONB3YEMOTO TPOTPAMMHOTO OOECIICUEHMS:

Her

HepequB HCIIOJIb3YCMBbIX I/IH(bOpMaHI/IOHHI)IX CIIPABOYHBIX CUCTCM!

1. -baza manaeix BUHUTU PAH(Geccpouno)

10. MarepuaibHO-TeXHUYECKOe O0ecrnedeHue TUCHUIIIMHBI

OcHoBHOE 000pyIOBaHNE, CTCH/IbI, MAKEThI, KOMITLIOTEPHASI TEXHHKA,

Bun 3anstuit aj;.; NPeIyCTaHOBJICHHOE MTPOTPAMMHOE 00eCIIeYeHUE, UCTIONB3YeMOe JIJIsl pa3IMIHbIX
BUJIOB 3aHATHI
YueOHast 1aboparopusi MaTepuanoBeIeHUs, OCHAIEHHAS: — IeYaMHU JJIsl HarpeBa
00pa3noB; — TBepaoMepaMu bpunems u PokBeia; — pydHBIMU TPOKATHBIMU
JlaGoparopusie [230a [cranamu; — MeTauiorpaguueckuMu MUKpockonami. 2. [lnakarsl u ¢pomuu
3aHATHUS (1) |(komoTpaHCTapaHTHI) IO OCHOBHBIM pa3jaeniaM Kypca. 3. Kommekmus

MaKpOILTU(OB U U3JIOMOB. 4. Moenn KpUCTAIUTMYECKUX PEIIETOK METALIOB. 5.
PaznaTounbiii Marepual 1o teMe « CruiaBbl xKeae30—ymiepoay. 6. Meronndeckue




mocoOus k 1abopatopHbiM pabotam. 7. KoHTpoNbHBIEC 3a/1aHUs IO OCHOBHBIM
pasnenam Kypca. 8. YueOHble KHHO(DHIbMBI.

Jlexuun

AyaIUTOPHA, OCHAILICHHAA My.]'H:TPIMG)IPIfIHBIM ITPOCKTOPOM




