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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.

OIIK-4 ctocoOHOCTBIO yUYUTHIBATh COBPEMEHHBIE |YMETh:OCYIIECTBISATH BHIOOP MaTepHaoB JUis
TEH/ICHIIUM PA3BUTHUS TEXHUKU U TEXHOJIOTUH B |M3EIUI pa3IuYHOro Ha3HAUEHHsI C yUYETOM
cBOEH poQeCcCHOHATBFHON IeATEIIbHOCTH DKCILTYaTallMOHHBIX TPEOOBAaHHUN U OXPAHBI
OKpY’KaroIien cpebl

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

3. Mecro nucuuninubl B ctpykrype OII BO

[lepeueHb npeAnIeCTBYIOMNX AUCHUIUINH, [lepeueHs nocaenyOMMX AUCIUILINH,
BUJIOB pabOT y4eOHOTO MmiaHa BUJIOB paboT
b.1.06 ®usuka b.1.14 JleTanu MaiivH U OCHOBBI KOHCTPYHPOBAHUS

TpeboBaHUs K «BXOIHBIM» 3HAHUSIM, YMEHUSM, HABbIKaM CTYIE€HTA, HEOOXOIUMbIM
IPY OCBOCHHUH JJAHHOM AMCLMIUIUHBI M MPUOOPETEHHBIM B PE3YIbTaTe OCBOCHUS
NPEALIECTBYOIUX JUCHUTIINH:

Jucnuninnna TpeboBanus

b.1.06 ®usuka Teopust AUQdY3HOHHBIX TPOIECCOB,




TEPMOIUHAMUYECKHE TTOTEHIUABI, (Ja30BbIC
MpeBpaeHUs

4. O0bém 1 BUABI YUeOHOI PadOTHI

OO6mmas Tpya10eMKOCTh TUCIHUILUIMHBI cocTaBiseT 3 3.e., 108 .

Pacnipenenenue nmo cemectpam
. Bcero B yacax
Bun yueouoii padoter 4acoB Homep cemectpa
4
OO6mmas Tpy10EMKOCTh TUCITUTUTHHBI 108 108
AyoumopHvie 3auamusi: 48 48
Jlexumu (JI) 32 32
[TpakTHdeckue 3aHATUS, CCMHHAPHI U (FITH) IPYTHE BHJIBI 0 0
aymuTopHbIX 3aHaTHil ([13)
JlaGopatopusbie pabotsl (JIP) 16 16
Camocmosmenvras paboma (CPC) 60 60
[ToaroroBka k 3a4eTy 7 7
[ToaroroBka k J1abopaTopHBIM paboTam 22 22
Hanmucanue pedeparos no pazienam Kypca 31 31
By uTOroBoro KOHTpoJIs (3a4et, Aud.3aueT, SK3aMeH) - 3a4eT

5. CoaeprkaHue TUCHMILIIMHBI

O0BeM ayTUTOPHBIX 3aHATUN O BUIaM B
paizgena HaumeHoBaHue pa3esioB TUCIUILTHHEIL qacax
Bcero JI 113 JIP
1  |ATOMHO-KpPUCTAJTINYECKOE CTPOEHUE METAIIIIOB 3 1 0 2
) Jledopmanusi, pazpylieHue U MEXaHMYeCKUe CBOMCTBa 7 3 0 4
METaJJIOB
3 |®a30Bble IPEBpALICHHS U CTPOCHUE CILUIAaBOB 3 3 0 0
4 |CrnaBbl Kele30—yTiIepot 7 3 0 4
5  [Teopus Tepmuueckoil 00pabOTKU CTAIN 6 6 0 0
6  [Texnonorus TepmMudeckoil 00pabOTKU CTaIN 8 4 0 4
7 (IloBEpXHOCTHOE YIIPOYHEHUE CTAIN 2 2 0 0
8 |[ChmemmannHbIE cTann 6 4 0 2
9  |lIBeTHBIE METAIIJIBI U CILIABBI 4 4 0 0
10 [Hemetamnnueckue MaTepuabl 2 2 0 0
5.1. Jlekuum
Ne Ne Kox-
nexuuulpasena HaunmeHoBaHue WM KpaTKoe cojiepKaHKue JIEKIIMOHHOTO 3aHATHUS . ;COOB

Tunbl cBsI3U B TBEPABIX Tenax. [IOHATHSA 0 KPUCTAIUIMYECKON PEIIETKE U
PIIEMEHTApHOU siueiike. OCHOBHBIE TUITBI KPUCTAIUNIMYECKUX PEIIETOK METAIIJIOB.
1 1 |fIBnenue nmonmumopduzmMa. AHH30TPONHS CBOMCTB KpUCTALIOB./{ehekTh 1
KPUCTAJUINYECKOTO CTPOSHHsI METaJIJIOB (J1.K.C.). BiusHue 1.x.c. Ha cBOMCTBa
METaJJIOB.




Ypyras nedopmanivs. MexaHu3M MIaCTHYECKON TeopMalui B MOHO- U
MOJUKPUCTAIITNYECKUX TelaxX. BiausHue miuactuueckoil nedopmanuu Ha
CTPYKTYpPY U CBOMCTBA METAJLIOB. SIBiIeHNe HAKIIENa. XPYIIKOE U BA3KOE
paspymenne. SBnenue xmagHoaomroctu. Cxema Nodde.

VcribITaHus Ha pacTshKeHHE. XapaKTEPUCTUKU MEXAaHUYECKUX CBOMCTB METAJUIOB
(>KECTKOCTh, MPOYHOCTH, MJIACTUYHOCTh, TBEPOCTD, YapHas BI3KOCTH,
BBIHOCIIUBOCTH, U3HOCOCTOMKOCTH U JIp.) M METOJIbI UX ompenenenus. [Ipoueccsl,
MPOMCXOJIAIINE TIPU HarpeBe 1e(hopMUPOBAHHOTO METallIa: BO3BPAT U
pekpucTtaiuzanus. X BnusHue Ha cBoiicTBA. DaKTOPHI, ONPEIETIIONIUNE pPa3Mep
PEKPUCTAIIIM30BAHHOTO 3epHa. XOJIOHAS U Topsiyas IlacTHuecKas aedopmarius.

[ToHsTHA cr1aBa, KOMIOHEHTA, Ga3bl. CocoObl BEIpaXKEHUsI KOHIIEHTpaluu
cru1aBoB. Turbl Qa3 B METaINIMUECKUX CIIJIaBaX: TBEP/bIE pACTBOPHI (3aMELECHUS U
BHE/IPEHHUS1), XUMUYECKUE COSIMHEHMS, IPOMEXKYTOUHBIE (hazbl.

OCHOBHBIE THIIBI IUArPAMM COCTOSIHUS ABOMHBIX cucTeM. OmpeiesieHre cocTaBa u
KoryecTBa (a3 mo quarpamme coctosiHust. CBs3b CBOMCTB CIIaBa ¢ JHarpaMMon
COCTOSTHUSL.

Kparkast xapakreprcTuka ¢a3 B CIIaBax jkejiesa ¢ yrepoaom. Juarpamma
COCTOSIHUS JKeJIe30—IeMEeHTUT. POopMHUpOBaHUE CTPYKTYPHI CIFIABOB IIPU
MEJIJICHHOM OXJIAXKICHHH.

CTpyKTypHBIE COCTABJISIONINE U CBOMCTBA YIIIEPOIUCTHIX CTaNIeH U OEITbIX
qyryHoB. OO11as xapakTepucTuka ctaneil. [locTosiHHbIe TpUMecH U UX BIMSHUE HA
cBoiicTBa crazneil. luarpamma cTabuiIbHOTO paBHOBecHs xene3o—Tpadput. Cepobie
YyT'yHBI, UX KJIacCUpHKanus 1o popme rpadUTHBIX BKIIOUEHHUH U CTPYKType
MeTaIn4eckoi 0CHOBBI. Cepblii, BBICOKOIIPOYHBIN M KOBKUN UYTYH.

[Tonsitue o Tepmuueckoii 0opadortke. Knaccudukamus Bu1oB TepMUIeCKOn
00paboTtku. Kputnueckue Touku ctann. XUMHUYECKHE HJIEMEHTHI, BXOJSIINE B
coctaB crayieid. Knaccudukanus nerupytonux snemenToB. O0pa3oBanue
aycTeHuTa rpu Harpese. Poct 3epHa ayctenuTa. BinusiHue pa3mepa 3epHa Ha
CBOICTBA CTaJIH; MEPErPEB U MEPEKOT.

Pacniag aycrenuTa npu oxnaxkaeHuH. JluarpaMmma H30TEpMUYECKUX MPEBpaIleHNu
nepeoxaaxaEHHOro aycteHuTa. [lepnutHoe, MapTeHCUTHOE U OEMHUTHOE
[IpPEBpaLICHUs ayCTEHUTA. BiMsiHNE JeTupyouX JIEMEHTOB Ha IPEBPALLECHUS
aycteHuta. [IpeBpaiiieHus aycTeHuTa mpu HEMpephIBHOM oxJaxaeHuu. CBoiicTBa
IPOAYKTOB pacajia ayCTEHUTA.

[IpeBpaleHus pu OTIYCKE 3aKAIIEHHOUN CTalu. BilMsiHuE JErupyronmx 3JI€MEHTOB
Ha MPOLECCHI OTITycKa. MI3MeHeHrne cBOMCTB cTainu npu oTiycke. OTmyckHas
XPYIKOCTb.

Omxur I pona. Bunst orxura I pona (qudQy3noHHBINA, peKpUCTaUIN3alMOHHBIH,
u1st cHATUS HanpspkeHui). OTxur 11 poxa. Buner omkura 11 pona (monssii,
HETOJIHBINA, HOpMaIu3auus, chepouIu3upyomuil U T.11.).

10

3akanka ctamu. BeiObop TemmepaTypbl OXJIaXACHUS U OXJIAXKIAIOIIEH CPEIbl IS
3aKaJKd. 3aKaJTUBAEMOCTb U MTPOKAIMBAEMOCTh; (DAKTOPHI, BIUSIOIINE HA HUX.
BHyTpeHHUEe HanpsDKEHUS, BOSHUKAIOIIKE TpH 3aKkanke. CrocoObl

3akanku. Hu3knid, cpeiHU U BBICOKHH OTIIYCK CTalIu. TepMOoMexaHndecKas
ob6pabdotka (TMO) cramu. OcHoBHbie BubIl TMO 1 e€ BiusiHHE Ha CBOMCTBA
CTaJIN.

11

Xumuko-repmudeckast oopadorka (XTO) cranmu. LlemenTtanus. Mexanuzm
00pa30BaHMsI IEMEHTOBAHHOTO CIIOS U €r0 CBOMCTBA. . Tepmuueckas o0paboTka
MOCJIe IEMEHTAIMK U CBOMCTBA LIEMEHTUPOBAHHBIX JleTajeil. A30TUPOBaHUE.
HurtpouemenTtanus u nuanuponanue. [pyrue Buasl XTO cranu. [loBepxHocTHas
3aKaJiKa.

12

Krnaccudukanus cranei mo XuMHIECKOMY COCTaBY, CTPYKTYpe U Ha3HAYCHHUIO.
MapkupoBka craneid. Konctpyknuonnsie ctainu. OCHOBHbIE TpeOOBaHMUS,

MPCAbABIIACMBIC K KOHCTPYKIMOHHBIM CTAJISIM. CTpOI/ITeJIBHBIG CTaJIu.




ApmarypHsele ctanu. CTanu A X0J0JHOW MITAMIIOBKH. YIIy4IlIa€Mble CTaJIH.
Cramu giist XTO. [pyxxkunnblie ctanu. [logmmnHaukoBbie cTanu. MapTeHCUTHO-
craperolue ctanu. KOHCTpYyKIMOHHBIE CTAJIA CTIEIIMAIBHOTO HA3HAYEHUSI.

13

Cranu BeICOKOH M3HOCOCTOMKOCTH. CTanu 11l KpMOT€HHBIX Temneparyp. Cranun
MOBBILIEHHON 00pabdaThiBaeMOCTH pe3aHreM. Koppo3noHHOCTOKHE CTaH.
DKapocroiikue cranu u crasbl. THCTpyMeEHTalIbHBIE cTanu. TBEp/bIE CIUIABBI.

14

Tepmudeckas 00pabOTKa IBETHBIX CIUIABOB. 3aKallka Ha MEPECHIICHHbIN TBEPABIT
pacTBOp U ctapenue. AntomuHuid. CriiaBsl Ha OCHOBE anmtomMuHus. Knaccudukanus
U TepMUUecKas 00paboTKa aTlOMUHUEBBIX CIUIaBOB. Jlepopmupyembie
AJTIOMUHUEBBIC CILJIABHI, HE YIIPOUHSEMbIE U YIIPOUHAEMbIE TEPMHUIECKOM
00paboTkoi. JIuTeitHbIe CIUIaBhI.

15

Menp. CrutaBbl Ha OCHOBE MeAu. JIaTyHHU, UX CBOWMCTBA, MAapKUPOBKA U
npumeHeHre. OJIOBSIHUCThIC, aTIOMUHUEBBIE, MAPTAHIIOBUCTHIC, CBUHIIOBHIE U
OepuiuTHeBbIe OPOH3BI: COCTaB, CBOMCTBA, MApPKHUPOBKA U 00JIACTH MPUMCHEHHS.
MenHOHMKeNeBbIE CIUIaBbl. TUTaH U ero cBoicTBa. KOHCTpYKIIMOHHBIE 1
PKapOIPOYHBIE CIUTaBBI TUTAHA. TepMuueckas o0padoT-Ka TUTaHA U €ro CILIaBOB.
AHTU(PHUKITMOHHBIC CIUIABBI HA OJIOBSIHUCTOM, CBHHIIOBOM, ITMHKOBOM H
aIIOMUHHE-BOH OCHOBE.

16

10

HemeTrannndeckue MaTepualibl

5.2. lIpakTyeckue 3aHATHS, CEMHUHAPbI

He npenycmorpenst

5.3. JIaboparopHbie padoThI

No
3aHATUA

Ne

pas3aciia

HaunmeHoBaHUe WU KpaTKoe coziepkaHue 1a0opaTopHON paboThI

Koi-Bo
qacoB

1

Makpo- U MUKPOCTPYKTYPHBII METO/IbI aHaJIN3a METAJJIOB U CIIJIaBOB

[[nacTuyeckas nedopMaliis METAIIJIOB U €€ BIMSHUE HA MEXaHUYECKUE CBOMCTRA

Pexpuctaiyin3allMOHHBIA OTKHT.

AHaJIU3 TUarpaMMbl COCTOSTHUH KeJie30-yIiepos

@Da30Bble NIPEBPALLCHNS U CTPYKTYPa YINIEPOAUCTHIX CTAJIEH U YyT'YHOB

BiinsiHue CKOpOCTH OXJIAKIEHMSI Ha CTPYKTYpY U CBOMCTBA yIIIEPOAUCTOMN CTAJIN.

Otnyck cranu

el BN Ko W RO, i I N QUS I Il \O)

<l o Ko N RNy I SN I \O I B \9)

MapKI/IpOBKa CTaHeﬁ, OBCTHBIX MCTAJIJIOB U CIIJIAaBOB

NN NN [N

5.4. CamocrosiTesqibHasi padoTa CTyIeHTa

Brimonmaenne CPC

Bun paboth! 1 conepkanue 3aaHus

Crincok nureparypsl (¢ yKa3zaHUEM
pa3ziesnoB, IIaB, CTPaHUL)

Koi-Bo yacos

JIr000# MCTOYHUK U3 CIIMCKA OCHOBHOI

[lonroroBka k 3a4ery 7

TUTEpaTyphl

Pecdepar no pazgeny "LiBeTHbie MeTasuibl 1 (nom. - M.: MammHoctpoenue, 1990. - 528 c.

1.Jlaxtusn, 0. M. MarepuanoBenenue
Y4yeOHMK TSI BTY30B. - 3-€ U3, mepepad. u

criiaBbl'. BapraHThl TEM: alllOMUHUN U ni1. tiaBbl XIX-XXIII ctp. 378-422 wnu 2.

CIUTIaBBI Ha €T0 OCHOBE; Me/Ib U CIUIaBbl Ha ee|ConHies, FO. I1. Marepuanosenenue Yueo. 10
OCHOBE; TUTAH U CIIJIaBbl HA €T0 OCHOBE; JUIS By30B 110 METAJLTYPr., MAIIMHOCTPOUT. U

MarHui U CIUIaBbl Ha €r0 OCHOBE. U JIp. obmerexH. crenuansHocTaM FO. T1.

Comnnnes, E. U. [Ipsxun. - 3-e u3a.. nepepao.
u poi. - CI10.: Xumusgat, 2004. - 734,c.ui.




paznen IV, ctp. 478-538

Pedepar o pazneny "Hemerammnueckue
MaTepuaisl" BapuaHTel TeM: IUIacTUYECKHE

1. Jlaxtusn, FO. M. MarepuanoBenenue
YueOHMK TSI BTY30B. - 3-€ U3, mepepad. u
nom. - M.: Mammnoctpoenue, 1990. - 528 c.
ni. yacts I, ctp. 434-520 wnm 2. CosnHieB,
1O. I1. MarepuanoBeaenue YueO. s By30B

MacChl; pE3UHOBBIE MaTepUaJIbl; 10
M0 METAJLTYPT., MAITUHOCTPOUT. U
KOMITO3HIIMOHHBIE MaTepPHaJIbl; CTEKIIO;
obmerexH. crenuansHocTaM FO. I1.
Kepamuueckue Matepuansl U Ap.
Connnes, E. U. [psxun. - 3-e uza.. nepepad.
u jom. - CII6.: Xumusaar, 2004. - 734, [1] c.
ni., pazaen VII u IX crp.582-664
1. Jlaxtun, FO. M. MarepuanoBenenue
Y4eOHMK JUIs BTY30B. - 3-€ U3]1., epepad. u
nom. - M.: Mammnaoctpoenue, 1990. - 528 c.
wi., asa XIV crp. 252-312 unm 2.
Pedepar "KoHCTpyKIIMOHHBIE CTAIH U Connues, lO. I1. Marepuanosenenue Yueo. 1
cruiaBbl"” TUIS By30B 110 METAJLTYPT., MAIIMHOCTPOUT. U
obmerexH. crerpansHocTsM FO. T1.
Connues, E. U. IIpsaxuH. - 3-e uzna.. nepepad.
u jom. - CII16.: Xumuzmar, 2004. - 734, [1] c.
ui., pazaen V, masa 14,ctp. 306-330
MarepuanoseieHue: yueOHoe mocooue K
svaeHIe IPOLECCOB KPHCTAI3ALI nmaboparopHeiM pabotam /M.B.JlanuHa,
)KGJ};eSO - 5 ;I MCTEIX EHJ'IaBOB s L:lHHOFO B.JI.UnbpnueB, A.C.Co3bikuna.— YenaOnHCK: 3
yriepon s Wsn-so IOYpI'Y, 2013.-81c. Crp.27-46 unn
cocraBa » "
TI0001 MCTOYHHK U3 CIIHCKA OCHOBHOU
TUTEepaTyphl
MarepuasnoBeeHue: yaeOHoe nmocooue K
svaerie MAPKIDOBOK CTAICH. TVIVHOR nmabopatopHbiM pabotam /U.B.JlannHa,
BgTHHX MCTEJ'IJ'I(I:B U CILIABOB - TYTYHOB, B.JI.1nbuues, A.C.Co3biknHa.— Uens10HuHCK: 14
B W3n-Bo FOYpI'Y, 2013.—81c. Ctp.46-54 u
73-78
6. UnHOBanMOHHBbIE 00pa30BaTe/ibHbIEe TEXHOJIOTUH, HCI0JIb3yeMble B y4eOHOM
npoiuecce
HuHoBannoHHbIE (OPMBI Bun pabotsr Koin-Bo ayn.
" ¢ P AP Kparkoe onucanue YA
y4eOHBIX 3aHATUI (JI, 113, JIP) 4acoB
JlaGoparopHbie W3yuenue auarpaMm COCTOSTHUS
MuTepakTuBHAsA TOCKa patop yv Auarp 4
3aHATUA TTBOMHBIX CUCTEM
JlaGoparopHbie Permenue 3a1a4 1mo B6IOO
TpeHuHr patop A py 4
BaHITHS Marepuasa
. [JIabopatopHbIe [Tnactuueckas nedopmarus u
pa300p KOHKPETHBIX CUTYaIlHid patop Achopman 2
BaHATUA pEKpUCTAIITU3ALHUS

Co0cTBeHHBbIC HHHOBALIMOHHBbIE CIIOCO0BI M METOAbI, HCIIOJIb3yeMble B

00pa3oBaTeJIbLHOM Tpolecce

He npenycmorpensl

Hcnonp30BaHue pe3yabTaTOB HAyYHBIX HCCIIETOBAHHM, IPOBOAUMBIX YHUBEPCUTETOM, B

paMKax JaHHOW AUCUMIUIMHBL: HET




7. ®onj oneHouHbIX cpeacTB (POC) niis npoBeIeHUs TEKYLIEro KOHTPOJIS
ycreBaeMoOCTH, IPOMEKYTOUYHOI aTTecTaAlMu [0 UTOraM OCBOEHUsI JUCIUNIMHBI

7.1. Ilacopt ¢oHIa OLIEHOYHBIX CPEACTB

Bun xonTposs
HaumeHnoBanue paznenos . P NoeNe
KonTtponupyemast komnerenuus 3Y Hol (BKITIOUAs N
JTUCIUTUTUHBI . 3a1aHUI
TEKYLLUN)
OIIK-4 ciocoOHOCTBIO YUUTHIBATH [IpoBepka
[[BeTHBIC METAJIIBI U |COBPEMEHHBIC TCHICHIIUU PA3BUTHS TEXHUKHU pedepara 1
CIUIaBbI Y TEXHOJIOTUH B cBoel mpodeccuoHanbHON (Texymmii
NeSATeTLHOCTH KOHTPOJIb)
OIIK-4 criocoOHOCTBIO YUUTHIBATH IIposepka
Hemerannunueckue COBPEMEHHbBIE TEH/ICHLIMY PA3BUTHUS TEXHUKU pedepara )
MaTepUaJIbl Y TEXHOJIOTUH B cBOeH poeccuoHaNIbHON (Texymuii
JEATEIbHOCTH KOHTPOJIb)
OIIK-4 criocoOHOCTBIO YUUTHIBATh IIpoBepka
COBpPEMEHHBIC TCH/ICHIIMH PA3BUTHUS TEXHUKU edepara
CneunanbHble cTanu P [ CTVICHILIH D N pedep . 3
Y TEXHOJIOTUH B cBOe mpodeccuoHanbHON (Texyuiuii
JIEATENIbHOCTH KOHTPOJIb)
OIIK-4 ciocoOHOCTBIO yYUTHIBATh
Hedopmarus, paspyuieHue Konnokeuym
o COBPEMEHHBIE TEH/ICHIIMY PAa3BUTHUS TEXHUKU ’
1 MEXaHU4YECKHE CBOMCTBA . N N (Texymmii 4
Y TEXHOJIOTUH B CBOEH MpodeccHoHaATbHON
METAJIJIOB KOHTPOJIb)
JEATEIbHOCTH
OIIK-4 criocoOHOCTBIO YUUTHIBATH
Komnoxsuym
COBPEMEHHBIE TEH/ICHIIMH PA3BUTHUS TEXHUKU ¢
CrutaBel kejie30—ymiepos . o o (Texymmii 5
Y TEXHOJIOTUH B CBOEH MpodeccroHaIbHOM
KOHTPOJIb)
JeATEIbHOCTH
OIIK-4 ciocoOHOCTBIO YUUTHIBATh
N Komnoksuym
Teopust TepMHUUECKOM  |COBPEMEHHBIE TEHACHIIUU PA3BUTUS TEXHUKH (Texymuii 6
00paboTKu cTanu U TEXHOJIOTUH B cBoel mpodeccuoHanbHON Y
KOHTPOJIb)
NeSATETLHOCTH
OIIK-4 ciocoOHOCTBIO YUUTHIBATH
COBPEMEHHbBIE TCHICHIIMY pa3BUTUSA TeXHUKH| IIuceMeHHbIN
CrenmayibHbIC CTATN . o o 7
¥ TEXHOJIOTUH B cBOe nmpodeccHoHaIbHON oI1pocC
JeATEIbHOCTH
OIIK-4 criocoOHOCTBIO YUUTHIBATH
COBpPEMEHHbBIE TEH/ICHIIMH PA3BUTHUSI TEXHUKU Bomnpocsi
Bce paznenbl . . . 3auer
Y TEXHOJIOTUH B CBOEH MpodeccroHaIbHOM Nel-74
JeATETbHOCTH

7.2. Buabl KOHTPOJISL, IPOUEAYPHI POBEIeHUN, KPUTEPUH OLIEHMBAHUS

Bun koHTpOIIS

[Tpoueaypsl IpoBEACHUS U OLICHUBAHUS

Kputepuu onennBanus

IIposepka
pedepara
(Texymmit
KOHTPOJIb)

[TpoBepka npemnonaBateneM pedepara. [Ipu ouennBanuu
PE3yNIbTaTOB MEPONPHUATHS UCTIOIB3YETCs OaIIbHO-
pEUTHHIOBas CUCTEMa OLICHUBAHUSI PE3YIbTaTOB YUeOHOM
JeSITeILHOCTH 00yJaromuxcs (yTBepkKIeHa PUKa30oM peKTopa
ot 24.05.2019r. Ne179) Pedepar onieHrBaeTCs CeayOMUM
o0pa3zom: 9 6aioB - 3a TNTyOOKO PaCKpPBITYIO TEMY.
Hcnonp30BaHO JOCTATOYHOE KOJMYECTBO JIUTEPATYPHI IO
MIPEUIOKEHHOM TeMe. 6 6aiioB - TeMe pedeparsl pacKpbITa, HO [MEPOIIPHUITHE MEHEE
UCIOJI30BaHO HEJOCTATOYHOE KOJIMUECTBO JINTEPATypPHBIX
MCTOYHHKOB. 3 6ajuia - Tema pedepara packpbiTa

3a4TeHO: PEUTHHT
oOyuaromierocs 3a
MeponpusiTHe O0JbIIIe
nu paBHO 60%

He 3auTeHo: pedTuHr
oOyuaromierocs 3a

60%




dbparmeHTapHO, MOBEPXHOCTHO. O OaIIOB - pedepar He
MpeACTaBIICH i poBepku. Bec Meponpusrus 1,
MaKCHUMAaJIbHBIN 0asut 3a onuH pedepart 9.
KonTpons npoBoaurcs B popme TecToB. [Ipu orieHnBaHNM
PEe3YJIBTaTOB MEPONPHUATHI UCTIONB3YETCs OaIbHO- 3auTeHO: pEUTHUHT
pEeUTHHIOBasE CUCTEMa OLICHUBAHUS Pe3yJIbTaToB yueOHOH  |oOydvarormerocs 3a
JeSITeIbHOCTH 00y4aromuxcs (yTBepakKaeHa MPUKa30M PeKTopa [MeponpusiTue Ooblie
Komnoxsuym o
(exymuii ot 24.05.2019r. Ne 179 KonnokBuyMbl IpOBOAATCS HA vy paBHO 60%
KOHTy o1tb) nabopaTopHBIX paboTax Mocie U3ydeHHs COOTBETCTBYIomero |He 3auTeHo: peiTHHT
P paszena kypca. Kaxxaplit KOIIIOKBUYM COJEPKHT MO 8 BOMPOCOB|00yYAarOIerocs 3a
[Tpu otieHKe MCTTONB3YETCS CISMYIOIIAs IIKaja: 3a KAKABIH  [MEpONpUsATHE MEHEe
npaBUIbHBIN oTBET 1 6amn. Bec meponpusitus 1. 60%
MaxkcuMaiIbHBIN 0ajlI 32 OOUH TECT 8
CTyneHT nmoiayvaer KapTO4Ky B COOTBETCTBHH C KOTOPOI
HeoOxoauMo pacidpoBaTh 12 Mapok cTajei u 4yryHOB U 110 .
. p bp P yry 3a4TE€HO: pEUTUHT
MIPUBEACHHOMY XUMHYECKOMY COCTaBYy OJTHY CTallb
oOyuarorierocs 3a
3ammdposars. [IpogomxurenbHocTh onpoca - 30 MunyT . [Ipu
MEpOTIPUSITHE OOJIbIIIE
. OLICHUBAHHUU PE3YJBTaTOB MEPOTIPHSTHS UCTIONIB3YETCS o
[MucbmenHbI . i paBHo 60%
0aJUIbHO-PEUTHHIOBAsE CUCTEMA OLICHUBAHUS Pe3yIbTaToOB .
omnpoc . He 3auteno: peiitunr
y4eOHOM JesTETFHOCTH 00yUaromuxcs (yTBepkKaeHa MPUKa30M
oOyuarorierocs 3a
pektopa oT 24.05.2019r. Ne179) 3ananue onieHuBaeTCs
MEpPOIPUITHE MEHEe
CJIeYIOIUM 00pa3oM: 3a KaXKIyr0 PaBUILHO BBHITOJTHEHHYIO 60%
0
pacmudpoBKy Uiau 3amMPpoBKY MApKH CIUIaBa MPUCBAUBACTCS
1 6ann. Bec meponpusitus 1, MakcuMasnbHbIl O6a 13.
CTyneHT MUCHbMEHHO OTBEYAET Ha BOTIPOCHI, IPUBEICHHBIC B .
. 3a4TeHO: PEUTHHT
KOHTPOJBHOU KapTouke. KapTouka BKiroyaeT 9 BOpocoB.
oOyuJarormierocs 3a
[IponomxkurensHOCTh onpoca - 1 yac . [Ipu onennBanuu
MeponpusTHe 0obIIe
PE3YABTaTOB MEPOTIPUSATHUS UCTIONB3YETCs OANIBHO- T DABHO 60%
o o 0
3auer pEeUTHHTOBAs CUCTEMa OLICHUBAHUS PE3yIbTaTOB yueOHOM P .
He 3auTeHo: peiTunr
NEeSTENIbHOCTH 00yJaromuxcs (yTBepakKaeHa MPUKa3oM peKTopa
oOyuJarormierocs 3a
ot 24.05.2019r. Ne179) 3ananue oneHUBAETCs CIAEAYIOLIUM
. . MEpPONpUSTHE MEHEE
oOpa3oM: 3a KaKIblii MPaBUIIbHBIN OTBET MPUCBAUBACTCS 2 60%
) 0
6ata. Bec meporpusitus 2, MakcuMasbHbIN 0ast 36.

7.3. TunoBble KOHTPOJIbHbIE 3aJaHUS

Bug KOHTPOJIA TunoBsie KOHTPOJILHBIC 3aJIaHUSA

QIIOMUHHUN U CIUIaBBI HA €TI0 OCHOBE;
MEJIb U CIUIaBbl HA €€ OCHOBE;

THUTaH U CIJIaBbI HA €T0 OCHOBE;
MarHuil ¥ CIJIaBbl HA €0 OCHOBE. U JIp.
[Tposepka pedepara
(Texymuii KOHTPOJIB) [pe3MHOBBIE MaTEPHAIbI;

KOMITO3UITHOHHBIE MaTEPUAIbI;

MJ1aCTMacCHhlI;

KepaMUYECKUE MaTepUallbl;

CTEKJIO.

Pedepar Ha Temy "KOHCTpYKIIMOHHBIE CTAJIUA U CIIJIaBbI"

Pedepar no pazneny "L{BeTHble MeTaNIbI U CIUIaBhl". BapraHThI TeM:

Pedepar no pazneny "Hemeramnuueckue Matepuansl”. BapuaHTsl Tem:

Komnoxsuym
(TeKyIIHi KOHTPOJIb)

BapuaHTBI TECTOB MPUBEICHBI B PUIOKESHUN
TecTer.pdf

IInceMeHHBIN OIIPOC 27XTP

Tunoas kaprouka : PacimudpoBars Mmapku ctaneit u uyryHoB 70; Y9A; Cr2nc; KU
80 1,5; P6M3; XB5; AB40X; 11IX4 III; 4X2MH®; 401'2; 16X18H12C4TIOJI;

3ammudposats ctasb onpeaeneHHoro coctara: 0,08%C; 18,0%Cr; 12,0%Ni;




1,0%Nb

3auer

[IpMepHbIE BOIIPOCHI K 3a4€Ty

1. KakoBbl OCHOBHBIE MEXaHU3MBI IJIACTHYECKOM eopManiui MEeTaJIJIOB?

2. KakoBbl 0COOEHHOCTH CTPYKTYPbI XapaKTepHBI 1151 1e(pOpMUPOBAHHOTO
MOJUKPUCTAIIINYECKOTO MeTasia?

3. Kak n3MmeHsieTcst NpOYHOCTh U IUNIACTUYHOCTh METAJVIOB B XOJIE€ IJIACTUYECKON
nedopmarun?

4. Kakue nporiecchbl MPOUCXOAAT B 1e(hOPMUPOBAHHOM METAILIE MIPU
peKpUCTAIIIU3auun?

5. Kak n3MeHAI0TCSl MEXaHMUYECKHE CBOMCTBA METaJlla IIPU PEKPUCTAIIN3ALINAN?
6. Kak 1 mouemy 3aBUCHUT pa3Mep peKpUCTAITIN30BAaHHOTO 3€pHA OT CTEIIEHU
NpeALeCTBYIOIEeH IacThueckoi nedopmarn’?

7. PaccmoTpeTs nporecc GopMUPOBaHUS CTPYKTYPBI CTAIN WIH OEJIOr0 YyryHa
3a1aHHOTO COCTaBa MPU MEAJIEHHOM OXJIAXKACHUU U3 KUAKOTO COCTOSHHUSA 110
KOMHATHOM TEMIIEPATYPHI.

8. CTpyKTypa cepbIX, KOBKUX U BHICOKOIIPOUHBIX UYT'YHOB C Pa3jIM4HbIM THIIOM
METAJITINYECKON OCHOBBI.

9. BausiHue Ga3oBoro coctaBa U CTPYKTYpPHI )KeJI€30yITIEPOJUCTHIX CIJIAaBOB HA UX
CBOMCTBA.

10. . Yto mpencTapistoT CO00i MEpIUT, COPOUT, TPOOCTHUT, OCHHUT, MAPTEHCUT?
11. KakoBel MEXaHUYECKHE CBOMCTBA MEPIUTA, COPOUTA, TPOOCTUTA, OCHHHTA,
MapTeHcuTa?

12. Yro Takoe KpUTHUYECKasi CKOPOCTh 3aKaJIKHA?

13. Kaknue 0CHOBHBIE NIPEBPAILEHUS IPOUCXOASAT IIPH OTILYCKE 3aKaJIEHHOM CTaau
[P pa3IMYHbIX TEMIIEpaTypax?

14. Kak u noueMy 3aBUCAT MEXaHUYECKHE CBOMCTBA CTAJIM OT TEMIIEPATypPhl
oTIycka?

15. Kak nerupyroniye 211€MEHTHI BIUSAIOT Ha MPOLECCHI OTITyCKa CTaIn?

16. OcHOBHBIE BH/IbI IPEIBAPUTENILHON U OKOHYATEIbHOU TEpMUYECKO 00paboTKN
CTajell U IBETHBIX CIIABOB.

17. CTpyKkTypa 1 CBOMCTBA CTaJI€ll M IBETHBIX CILIABOB MOCJIE PA3JINYHBIX PEKUMOB
TEpMUYECKO 00pabOTKH.

18. BriOop pexkuma OTKura, 3aKajiki, OTITyCKa U T.I. 711 TON WJIK UHOW MapKu
cTaju (CruiaBa).

19. PacuingpoBars MapKy yriiepoauCTON KOHCTPYKITMOHHOM WU
WHCTPYMEHTAJIHOM CcTalu.

20. PacindpoBarh MapKy JerHpOBaHHON KOHCTPYKIMOHHOMN WK
WHCTPYMEHTAJIBHOM CTaIn

21. PacmmdpoBaTh MapKy IBETHOTO CIJIaBa (HA OCHOBE AJIFIOMUHUS, MarHHs, MEJIH,
TUTAHA).

22. Y10 Takoe HAKJIeN U KaKOBBI €0 IPUYHMHBI?

23. Kak u3MEeHSI0TCS MEXaHMYEeCKHE CBOMCTBA MeTalla Ipu Hakjene?

24. Kakyto CTpyKTypy UMEET X0I0AHO1e(OPMHUPOBAHHBIN MeTaIL?

25. Yro Takoe TekcTypa aedopmaryn’?

26. Kakue miockoCcTH ABISIIOTCS TIOCKOCTAMM caBura B pemerkax OLK, 'K,
['11y?

27. Kakyro nedopMaiinio Ha3bIBalOT XOJIOAHOM, a KaKyro ropsraei?

28. Kak onpenenuTs TeMIepaTypHbIil IOPOT pEKpUCTAIIIN3aLNN?

29. Yro Takoe nepBuYHas pekpuctammianus? Kak nu3smeHseTcss MUKpOCTPYKTypa
MeTaJl1a 0CJIe IEPBUYHON PEKPUCTAIIIIN3ALUN?

30. UTo mpoucXoauT Mpu coOnparebHasi peKpUCTAIITU3AIIHS ?

31. Kak n3MeHs0TCs MEXaHNYECKNE CBOMCTBA METalIa II0CIIe
PEKPUCTAIITU3ALMOHHOTO OTXKHra?

32. O6bsicHUTE, BOZMOXHO JIM POTEKAaHUE PEKPUCTAIIIM3AIMY IPU HarpeBe
MeTaJljla, He MOJBEPraBIIETOCs MPEIBAPUTEIIHLHON XOJIOAHOM MIACTUYECKOU

nedopmarun?




33. Yro Takoe KpUTHUECKas CTeNeHb aedopmarn?

34. OObsICHUTE, TIOYEMY TP TOpsiUei 00padOTKE TaBICHHEM HE PEKOMEHIYETCS
MPOBOAUTH MOCJIETHIOK OMEPAIMIO C MAJIOH CTENEHbI0 00KaTHs?

35. Kak BnusieT pa3Mep 3epHa CTAIHM Ha €€ CKIIOHHOCTh K XPYIKOMY pa3pylI€HUIO U
MOPOT XJIaJHOJIOMKOCTH?

36. YkaxuTe TeMIiepaTypHbIe HHTEPBAJIbI CYIIIECTBOBAHUS 0—Keje3a, Y—Kele3a 1
o—KeJesa.

37. Uto Takoe GeppuT, ayCTEHHUT, IIEMEHTHUT (HaiiTe onpeaeienne dTux ¢as,
YKQXKUTE TUI KPUCTAJUTMUECKONU PEIIETKH, MAaKCUMAJIbHYIO PACTBOPUMOCTh
yIJepoaa u CBoKcTBa)?

38. Ha kakue BOIIpochl OTBEYAET AUarpamMma COCTOSHUSA?

39. Kak no muarpamMme COCTOSIHUS ONPEIeTUTh KOHIICHTPAIIHNIO (COCTaB)
HAXOJSAILIMXCS B paBHOBECUH (Pa3 U UX KOJTMYECTBEHHOE COOTHOIICHHUE?

40. Yto nipencraBiseT coOoii nepiur, aeaedyput. B pesynprare kakux
npeBpaleHuii OHU 00pa3yoTCs?

41. U3 xakoii ¢asel Beaensercs LI (mepsuunsrii), LI (Bropuunstit) u IIIT1
(TpeTu4HbIi)?

42. Kakue criyiaBbl HA3bIBaOT CTAISIMHU U YyTyYHAMH?

43. . Kakue cruiaBbl Ha3bIBalOTCS JOIBTEKTOUIHBIMU CTaIsIMU?

44. Kakyro MUKPOCTPYKTYpPY UMEIOT JOIBTEKTOUJIHBIEC CTAJIM MOCJIE MEIJIECHHOTO
OXJIXKICHHSI IPU KOMHATHOM TeMrieparype? CKoNbko y HUX (a3 U CTPYKTYPHBIX
COCTaBJISAIOIINX ?

45. Kak 1o MUKpOCTPYKTyp€ JOIBTEKTOMIHOM CTaJU MOCIIE MEJIEHHOTO
OXJIXKICHHSI MOXKHO OIPENIeUTh IPUMEPHOE CofiepKaHne B Hell yriepona?

46. Kakoii criiaB Ha3bIBaeTCs HBTEKTOUHON cTanbio? Kakyro oHa umeer
MUKPOCTPYKTYpPY?

47. Kakyto MUKPOCTPYKTYPY UMEIOT 3a9BTEKTOUIHBIE CTAJIA [TOCJIE MEAJIEHHOTO
OXJIXKICHUSI TPU KOMHATHOM TeMiiepatype? CKolbko y HUX (a3 U CTPYKTYPHBIX
COCTaBJISIOIINX ?

48. Kakne criaBbl Ha3bIBaKOTCS IOABTEKTUYECKUMU, IBTEKTUIECKUMU U
3a3BTEKTUYECKUMHU OeNbiMu yyryHamu? Kakyto OHU UMEIOT CTPYKTYpy MPU
KOMHaTHOH Temreparype? CKoJIBbKO (a3 M CTPYKTYPHBIX COCTABIISIIONTUX B HUX?
49. Kakoe npespamienue nporcxoaut Ha iuHuu ECF nuarpammsl Fe-Fe3C?

50. Kakoe npeBpanienne npoucxoaut Ha nuaun PSK nuarpammer Fe-Fe3C?

51. YeM oTIMUarOTCS MEXKAY COO0M cepblii, KOBKUI U BEICOKOIPOYHBIN YyTyHbI?
52. Kakyrwo ¢popMy uMeroT rpauTHBIC BKIIOYCHHS B CEPOM, KOBKOM,
BBICOKOIIPOYHOM YyT'yHax?

53. Kakyto CTpyKTypy METAININYECKON OCHOBBI MOTYT UMETh CEpbIN, KOBKUH U
BBICOKOTIPOYHBIC YYTYHBI?

54. Bo3Mo)kHa JI 3aKajKka CIiaBa, B KOTOpoM (a30BbIe MTPEBPAIICHUS
OTCYTCTBYIOT?

55. Yto Takoe nuarpaMma U30TepMUUYECKOrO pacmiajga NepeoxXiakIeHHOTO
aycTeHuTa? B Kakux KoopaHHaTax oHa CTpouTcs?

56. Kakyro omnepariito TepMooOpabOTKH Ha3bIBAIOT 3aKaTKONU?

57. B ueM 3axiro4aeTcsi HOpMaju3alus CTaau?

58. Kakyro omneparuto TepMooOpabOTKH Ha3bIBAIOT TOJHBIM OTKUTOM?

59. Uro Takoe nepauT, CopouT, TpoocTUT? UTO 0OIIETO U B 4YeM pa3Iudue dTHX
CTPYKTYp?

60. Uto Takoe mapreHcuT? OT 4ero 3aBUCUT TBEPAOCTh MapTEHCUTA?

61. Kak BeIOpaTh TEMIIEpaTypy HarpeBa Moj 3aKajaKy s JOIBTEKTOUIHON U
3a3BTEKTOMIHOM CTaIu?

62. Uto Takoe neperpen?

63. B ueM npUHLIMIINATIBHOE PA3IMUUE B PEKUMAX MTOJHOTO OT)KUTA U 3aKAJIKH?
64. Kakyro ¢popMy UMEIOT KapOUIHBIC YACTHUIIBI B COPOUTE M TPOOCTHUTE,
MOJTyYEHHbIE IIPU pacnajie ayCTeHuTa?

65. Kakyro oneparuio TepMoo0paboTKku Ha3bIBaOT OTITYCKOM? C KaKOH I1eJIbI0




MIPOBOJIUTCS OTITYCK?

66. IIpu kakux Temmeparypax MpoBOAUTCS HU3KoTeMIiepaTypHbIid otiyck (HTO)
TUIsl yIIIEpOAUCTBIX cTaneii? Kakyro cTpykTypy U CBOWCTBA UMEET CTaJlb MOCIIE
HTO?

67. B xakux ciydasx UCIOJIb3YIOT HU3KUN OTITYCK?

68. IIpu kakux Temmeparypax Mpou3BoaIT cpeaHeTemmneparypusiid ormyck (CTO)
TUIsl yIIIEpOAUCTBIX cTaneii? Kakyro cTpykTypy U CBOWCTBA UMEET CTaJlb MOCIIE
CTO?

69. Ilpu kakux Temrneparypax Npou3BOIAT BbICOKOTEMIIEpaTypHbIi oTiiyck (BTO)
17151 yIIepoaucThiX cTanei? Kakyro CTpyKTypy U CBOMCTBA UMEET CTajlb MOCIe
BTO?

70. Kak u3MeHsieTcs mMpoOYHOCTh 3aKaJICHHOM CTajIu MPHU MOBBIIIEHUH TEMIIEPATyPhl
OTITycKa?

71. Kak BIusieT JerupoBaHUE CTAJIA HA MPOLIECCHI, MPOTEKAIOIINE B CTAJIN MPU
oTIycKke?

72. Kakoe mpakTH4YeCcKoe 3HaYeHHE UMEET CIIOCOOHOCTH JISTUPOBAHUS CABUTATH
[pa3BUTHE MIPOIIECCOB OTIIYCKa B CTOPOHY 0oJiee BHICOKUX TeMIeparyp?

73. Uto Takoe ymyduieHue?

74. Yem omnnuaercst ®KC, nonyuennas npu ornycke, or ®KC, nonydyennoi npu
pacraje aycteHura?

8. YueOHO-MeTOAMUYECKOE M MH(OPMAIIMOHHOE O0ecriedeHUue TUCHUIIIMHBI

IHeuaTHas y4yeOHO-MeTOAUYECKAS] JOKYMEHTALUS
@) OCHOBHAA TUMepamypa:
1. Jlaxtun, FO. M. MarepuanoBenenue Y4eOHUK i1 BTY30B. - 3-€ U3,
nepepad. u jom. - M.: Mammunoctpoenue, 1990. - 528 c. ui.
2.  Conuues, 0. I1. MarepuanoBeaenue Yue0. AJisi By30B 10 METAJUTYPL.,
MaIIMHOCTPOUT. U obuieTexH. cnenuaibHocTsIM FO. I1. Connues, E. W. IpsxuH. - 3-
e u3M.. nepepad. u pom. - CI10.: Xumuznar, 2004. - 734, [1] c. u.
3. MarepuanoBeaenue Yue6. s Bry3oB b. H. Apzamacos, U. U.
Cunopum, I'. ®@. Koconamnos I'. @. u np.; [lox o6m1. pen. b. H. Ap3amacosa. - 2-¢
u3J., ucop. u gom. - M.: MammnHoctpoenue, 1986. - 383 c. ui.

0) OononHumMenbHAs IUMepamypa:

1. Temnep, FO. A. MarepuanoBenenue Yue6. mocooue ajs By30B [lof
pen. A. I'. Paxmranra. - 6-e u3z., nepepad. u goi. - M.: Meramnyprus, 1989. - 456
C. WL

2. Tynses, A. II. UactpymenTanbhbie ctanu Crpas. A. I1. I'ynses, K. A.
Manununa, C. M. CaBepuHa. - 2-¢ u3j., nepepad. u aoi. - M.: MamuHocTpoenue,
1975.-272 c. un.

3.  Kypasnes, B. H. Mammnoctpoutenbnbie ctanu Teket CripaBouyHuk B.
H. Kypasnes, O. U. Hukonaesa. - 4-e uzz., nepepad. u goi. - M.:
Mammnoctpoenue, 1992. - 480 c. uin.

4. Kapena, H. T. lipeTnbie MeTanmisl u crutaBbl TekcT yue6. mocooue H. T.
Kapega ; FOx.-Ypain. roc. yu-1, Kag. ®u3. metannosegeHue u pusnka TBEpOTO
tena ; OYpI'Y. - Uenabunck: U3narensctro FOYpI'Y, 2008. - 111, [1] ¢. u.

8) omeuecmeenHule U 3apyOeNHCHble HCYPHANbL NO OUCYUNTUHE, UMerowuecs 8 bubauomexe:
1. MeramoBeneHne u TepMUIECKas 00padoTKa METAIIOB
2.  MamunHOoCTpOeHHE



2) MemoouuecKue YKazaHus 0 Cmyo0eHmos8 no 0C80EHUIO OUCYUNTUHDL:
Marepuanoseaenue: yueoHoe nocooue/ X.M.M6parumos,
B.M.®unaros, H.A.IllaGypoga. - Yensounck: U3a-so FOYprY. 2010.-38c.

1.

U3 HUX: yuebHO-Memoouyeckoe obecneyerHue camoCcmosamenbHou pabomel
cmyoenma.

DJIeKTPOHHASI Y4eOHO-MeTOoAuYeCKasl IOKYMeHTaIUs

2.

MarepuanoBeaenue: yueonoe nocooue/ X.M.MOparumos,
B.N.®unaros, H.A.Illa0ypoga. - Yensouunck: U3a-so FOYprY. 2010.-38c.

JlocTynHOCTH (CETh
HaunmenoBanue Wurepner /
No Bux HaumenoBanue pa3zpabotku peeypea s MOKATbRai €eTh;
JUTEpaTypbl AIIEKTPOHHON | aBTOPU30BaHHBIN /
dbopme CBOOOJIHBII J10-
CTyM)
MarepuanoBezeHue: yueOHoe nocoduve
1 OcHoBHas /M.A.CmupHoB, K.}O.Oxuiues, JJEKTPOHHBIN WutepHer /
muTeparypa X.M.U6parumos, H0.J].Kopsirun: U3a-Bo  [katamor OVpI'Y  |CBoGonnbIi
IOVYpI'Y, 2005. -U1.-139c¢.
[[TaGyposa, H. A. Marepuanoseaenue Y. 2
: Hemeramueckue Matepuaisl : yueo. .
JlononHuTENBHASA DNEKTPOHHBIN WNutepuer /
2 mocoOue AJsi MAIMHOCTP. U METAJLTYPT. .
nMTeparypa . karasor IOYpl'Y  [(CBoGoaHbIi
cnenuanbHocTeil.- Yensiounck : M3n-Bo
HOYpl'Y , 2011.-4.2
MarepuanoseeHue: yueOHoe nocooue k
3 JlononHuTenbHas [maboparopHbiM padbotam /U1.B.JlanuHa, DNEKTPOHHBIN WNutepuer /
nTeparypa B.JI.1MnbuyeB, A.C.Co3bIkuHa.— karasor OYpl'Y  [CBoGoaHbIi
Uensounck: Uzn-so FOYpI'Y, 2013.-81c.

9. UndopManiuoHHbIE TEXHOJIOTHH, HCIIOJIb3yeMble NMPHU OCYLIECTBIECHNH
o0pa3oBaTe/ILHOIO NpoLecca

[lepedeHb UCTIONB3YEMOTO MTPOTPAMMHOTO OOECIICUEHHUS:

Her

[Tepedenp UCONb3yeMbIX HHGHOPMAIIMOHHBIX CIIPABOYHBIX CUCTEM:

1. -baza nanaeix BUHUTU PAH(6eccpouno)

10. MarepuajibHO-TEXHHUYECKOe O0ecredeHue TUCHUIIMHBI

OcHoBHOE 000py/I0BaHUE, CTEHbI, MAKETHI, KOMITBIOTEpHAS TEXHUKA,

Bun 3anaruit aJ;; MpelyCTaHOBICHHOE IPOrpaMMHOE 00ecTieYeHHIE, UCTIONB3YEeMOe I Pa3IHUHbIX
BUJIOB 3aHITHH
YueOHast 1aboparopusi MaTepuaIoBeICHUs, OCHAIEHHAS: — T€YaMHU JJIsl HarpeBa
JlabGopatopusie [230a |oOpa3ioB; — TBepaoMepamu bpunestst u PokBena; — pydHBIMU TPOKATHBIMU
3aHATUSA (1) [|cranamu; — MeTayutorpaguuecKuMu MUKpockonami. 2. [lnakarsl u ¢pomuu

(KooTpaHCIapaHThl) 10 OCHOBHBIM pazzieniaM Kypcea. 3. Komnexims




MaKpOHLTU(OB U U3JIOMOB. 4. Moaenn KpUCTAIUTMYECKUX PEIIETOK METALIOB. 5.
Paznarounbiii Marepual o teMe «CruiaBbl xKeae30—ymiepoay. 6. Meronuueckue
mocoOus k 1aboparopHbiM pabotam. 7. KoHTpoNbHBIE 3a/1aHUs IO OCHOBHBIM
pasnenam Kypca. 8. YueOHble KHHO(DHIBMBI.

Jlexuun

AyaIUTOPHA, OCHAIICHHAA My.]'[BTHMC)IPIfIHBIM IMPOCKTOPOM




