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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

[lepedens MpeAnIeCTBYIOMNX TUCIUATUIHH, [lepedens MoOCIETYIOMUX AUCITUTITHH,
BUJIOB pabOT y4eOHOTO MmiaHa BUJIOB paboT
Her He npenycMmoTpensl

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

Her



4. O0béM 1 BUIBI y4eOHOI padoThI

OO0mas TpyaA0eMKOCTh TUCHUILUIMHBI cocTaBiseT 3 3.e., 108 4.

PaCHpC,I[GJ'IeHI/IC 1o CEMCCTpaM

N Bcero B Jacax
Bun yueouoii padoret 4acoB Homep cemectpa
2

OO6mmas Tpya0EMKOCTh AUCIIUTLIIMHBI 108 108
Ayoumophvie 3aHAMUA: 48 48

Jlexumu (JI) 32 32

[IpakTueckue 3aHATUS, CEMUHAPBI U (WJIN) IPYTHE BUJIbI 0 0
aymuTopHbIX 3aHsaTHi (I13)

Jlabopatopubie padotsI (JIP) 16 16
Camocmosmenvras paboma (CPC) 60 60

[ToaroroBka k J1abopaTopHBIM paboTam 22 22

Harmucanue pedeparos mo pasznenam Kypca 31 31

[ToxroroBka Kk 3adery 7 7
But uToroBoro KOHTpOIIs (3aueT, aud.3a4deT, SK3aMeH) - 3a4er

5. Conep:kaHue QM CUUNIMHBI

OO0BbeM ayTUTOPHBIX 3aHITHIA IO BUIaM B
pajigena HaumenoBanue pa3aciioB TUCHUIITINHBI qacax
Bcero JI 113 JIP
1  |ATOMHO-KpPUCTAITINYECKOE CTPOEHUE METAIIJIOB 3 1 0 2
) Jledbopmariusi, pa3pynieHue 1 MEXaHMYECKHE CBOMCTBA 7 3 0 4
METAJIJIOB
3 |®a3oBble NPEeBpaALICHUS U CTPOCHUE CILIABOB 3 3 0 0
4 |CrnaBbl Kelie30—YyTIIepoT 7 3 0 4
5 |Teopus TepMuyeckoil 00pabOTKU CTaNIU 6 6 0 0
6  [Texnonorus TepMuueckoil 00pabOTKU CTaIN 8 4 0 4
7 (IloBepXHOCTHOE YIIPOUYHEHUE CTAIN 2 2 0 0
8 |ChoemuanbHBIE CTAIH 6 4 0 2
9  |liBeTHBIC METAILIBI U CILIABBI 4 4 0 0
10 [Hemetaminueckue MaTepuabl 2 2 0 0
5.1. Jlekuuu
Ne Ne Kox-
nexuumlpassena HaunmeHnoBaHnue uim KpaTkoe coAep:KaHue JEKIIMOHHOTO 3aHATHS BO
4acoB
Turnbl cBA3U B TBEPABIX Tenax. [IOHATHS O KPUCTAIIIMYECKOW PELIETKE U
hiIeMeHTapHOU siuelike. OCHOBHBIE TUIbI KPUCTAIIIMYECKUX PEILIETOK METAJLIOB.
1 1 [IBnenue noaumopdusMa. AHMU30TPOIHUS CBOMCTB KpUcTa/LIOB. [le(eKThl 1
KPUCTAJNTHYECKOTO CTPOSHUSI METAILJIOB (1.K.C.). BiusHue 1.K.c. Ha cBOiiCcTBa
METaJJIOB.
Ypyras nedopmarivs. MexaHu3M MmIaCTHYECKOH aeopManuy B MOHO- U
1 2  |[MOMMKPUCTAJUIMYECKUX Tesiax. BiausHue miactudeckon nedopmaruu Ha 1
CTPYKTYPY M CBOMCTBA METAJLIOB. SIBieHue HakIEna. XpyNKoe U BA3KOE




paspyuienue. Snenue xnaanonomkoctu. Cxema Modoe.

VcnplTaHus Ha pacTsHKEHHUE. XapaKTEPUCTUKU MEXaHUYECKUX CBOMCTB METAJIJIOB
(>k€CTKOCTb, MPOYHOCTH, MNTACTUYHOCTD, TBEPJOCTD, yAapHas BA3KOCTH,
BBIHOCIIMBOCTB, U3HOCOCTOMKOCTB U JIp.) M METOJIBI UX onpenenenus. [Ipoueccsl,
MPOUCXOJAIINE MTPU HarpeBe Ae(OpMUPOBAHHOTO METajlla: BO3Bpar U
pexkpucTan3anus. Fx BnusiHue Ha cBoiicTBa. DaKTOPBI, ONMPENEISAIONINE pa3Mep
PEKPUCTAIIIM30BAHHOTO 3€pHA. XO0JIO/IHAS ¥ ropsiyasi IacTuyeckas nedopmanusi.

[TonsiTus crijaBa, KOMIIOHEHTA, (Pa3bl. CriocoObl BhIpa)keHUsI KOHLIEHTpaLuU
cru1aBoB. Tubl (a3 B METAIUIMUECKUX CIUIaBaxX: TBEP/bIE PaCTBOPHI (3aMELICHUS U
BHEAPEHUS), XUMUUECKUE COETUHEHMSI, TPOMEKYTOUHbIE (ha3bl.

(OCHOBHBIC THUIIBI AuarpaMm COCTOAHUS JIBOMHBIX CHCTEM. OHpCI[eJIeHI/IC cocCTaBa u
KOJINYCCTBA (1)8.3 110 AuarpamMme COCTOAHUS. CBs13b CBOMCTB CITJIaBa C ,HHanaMMOﬁ
COCTOSHHA.

Kparkast xapakreprcTuka (a3 B cIIaBax kejesa ¢ yrepoaom. Juarpamma
COCTOSTHUS JKeJ1e30—IeMeHTUT. DOopMHUpOBaHHE CTPYKTYPHI CILIAaBOB MPHU
MEIJIEHHOM OXJIAXKICHHH.

CTpyKTypHbIE COCTABIISIOIINE U CBOMCTBA YITIEPOJUCTBIX CTaNei U OebIX
uyryHoB. O01as xapakrepuctuka ctaneid. [locTosHHbIE TpUMecH U UX BIUSHUE HA
cBOMCTBa crajiel. Jluarpamma cTaOuiIbHOTO paBHOBecHs xkene3o-Tpaput. Ceprle
YYTYHBI, UX KJIaccu@UKaius no ¢popme rpaduTHBIX BKIOUEHUN U CTPYKTYpe
METaNINYeCKOW OCHOBBI. Cepblii, BBICOKOIIPOYHBIN ¥ KOBKUH YYT'YH.

[TonsiTue o Tepmuueckoii oopadotke. Kinaccudukaiys BUI0B TepMUIECKON
00pabotku. Kputnueckne TOUKu cTanu. XUMHUYECKUE FIEMEHTBI, BXOISIINE B
cocTaB ctaneid. Knaccuduxkarms nerupyromux s1eMeHToB. Obpa3zoBaHue
aycTeHuTa npu Harpese. PocT 3epHa ayctenura. BiausiHue pazMepa 3epHa Ha
CBOMCTBA CTaJIU; IEPETPEB U MEPEXKOT.

Pacrnajg aycrenuTa npu oxyaxaeHuu. J[marpaMma n30TepMUUECKUX MPEBpallieHU
MepeoXIAKIEHHOTO aycTeHuTa. [lepiuTHoe, MapTeHCUTHOE U OEHHUTHOE
MpeBpalleHus ayCTeHUTa. BiusiHie JerupyomuX IeMEeHTOB Ha MTPEeBPAIEHUS
aycreHuta. [IpeBpareHust aycTeHruTa Mpu HEMPEPhIBHOM oxJiaxkaeHnu. CBoicTBa
MPOAYKTOB pacmaja ayCTeHUTA.

[IpeBpatiieHus py OTIYCKE 3aKAIIEHHOUW CTajlu. BiusiHue Jerupyronmx 3J1eMeHTOB
Ha MPOIIECCHI OTIyCKa. MI3MEHeHNe CBOMCTB cTayld IpH oTIycke. OTIycKHas
XPYIIKOCTb.

Orxur I pona. Buas! orxura I pona (nuddy3uoHHbIHM, peKpUCTaIITN3alUOHHBIH,
s cHATUs HanpsbkeHuil ). Omxur 11 poga. Buast omxura Il poxa (monHsii,
HETOJIHBIN, HOpMaIu3anus, CPeponIu3upyroniii 1 T.11. ).

10

3akanka ctanu. Beioop Temmneparypbl OXJIaKISHUS U OXJIAXKIAIOIIEH CpeIbl IS
3aKaJIKy. 3aKaaBaeMOCThb U MPOKATMBAEMOCTD; (DaKTOPHI, BIUSIONINE HA HUX.
BHyTpeHHUE HanpsHKeHMs!, BOSHUKaOIKe npu 3akaike. CriocoObl
3akaynku.Hu3kuil, CpeTHUI U BBICOKHMM OTITYCK CTalId. TepMOMeEXaHUYeCKast
o6pabotka (TMO) ctanu. OcHoBHbIe BUAB TMO 1 €€ BiIusiHUE Ha CBOMCTBA
CcTalu.

11

Xumuko-Tepmudeckas 00padotka (XTO) cramu. [lemenramnus. Mexanusm
00pa30BaHMsI IEMEHTOBAHHOTO CJIOSI U €T0 CBOWCTBA. . Tepmudeckas o0padoTka
MocJie EMEHTAIH U CBOMCTBA IEMEHTUPOBAHHBIX JIeTajeil. A30TUPOBaHUE.
HutpouemenTanus u unanuposanue. Jpyrue sunsl XTO cranu. I[loBepxHOcTHas
3aKaJika.

12

Knaccudukanus cranei mo XUuMHIECKOMY COCTaBY, CTPYKTYpe U Ha3HAYEHHUIO.
MapxkupoBka craneit. Konctpykipionusie ctaini. OCHOBHBIC TpeOOBaHMS,
MpPEeNbABIAEMbIE K KOHCTPYKIMOHHBIM CTAJIAM. CTPOUTEIbHBIE CTAIIH.
ApmatypHbie ctayiu. CTtaiu sl XOJOIHOM IITAMIIOBKU. YIIy4IlIaeMble CTAJIH.
Cramu gyist XTO. [pyxxkunnblie ctanu. [logmmnHaukoBbie cTanu. MapTeHCUTHO-

craperolue ctaau. KOHCTpYyKIMOHHBIE CTAJIM CTIEIIMAIbHOTO HA3HAYEHUSI.




13

Crayiu BbICOKOM U3HOCOCTOMKOCTU. CTanu Jyuisi KpUOTEeHHBIX TeMiiepatyp. Ctanu
MOBBIIICHHON 00pabaThiBaeMOCTH pe3anueM. Koppo3noHHOCTOWKHUE CTaIIH.
JKapocTtolikue ctanu u ciuiaBbl. ITHCTpyMeHTaIbHBIE CTalu. TBEepAbIC CIIIaBhI.

Tepmudeckas 00pabOTKa IBETHBIX CIUIABOB. 3aKallka Ha MEPECHIICHHBIN TBEPABIT
pacTBOp U ctapenue. Amomuunid. CritaBsl Ha OCHOBE anmroMuHusA. Kiaccudukanuys

14

U TepMHUYecKas 00paboTKa aTFOMUHUEBBIX CIUIaBOB. J{ehopmupyembie
AJIIOMUHHEBBIE CILJIABBI, HE YIIPOYHSEMBIE U YIIPOUHSAEMbIE TEPMUYECKOU
00paboTkoii. JIuTeitHbIe CIUIaBhI.

15

AHTU(PUKLINOHHBIE CIJIABbI
AJIIOMUHHE-BON OCHOBE.

Menp. CrinaBel Ha OCHOBe Meau. JIaTyHH, X CBOMCTBAa, MapKUPOBKA U
npuMeHenne. OJIOBSIHUCTBIE, AIFOMUHUEBbIE, MAPTaHIIOBUCTbHIE, CBUHIIOBBIE U

OepusuineBble OPOH3BI: COCTaB, CBOICTBA, MAPKUPOBKA M 00JIaCTH TPUMEHEHHSL.
MenHoHukeneBsle ciaBbl. TuTan u ero ceorcTsa. KOHCTpyKIIMOHHBIE U
YKapoTIpOYHbIe CIUIaBbl TUTaHa. TepMuueckas 00pabOT-Ka TUTaHA U €ro CIUIABOB.

Ha OJIOBSIHHCTOM, CBUHIIOBOM, ITMHKOBOH U

16 10

Hemerannndeckne MaTcpualibl

5.2. IlpakTHyecKne 3aHATHS, CEMUHAPBI

He npenycmorpenst

5.3. JIaboparopHbie padoThI

No Ne
3aHATHUs|pa3ena

HanmenoBanue nin

KpaTkoe cofiep kaHue 1abopaTopHOi paboThI

Koi-Bo
qacoB

1 1

MaKpo— u MI/IKpOCTp}IKTypHHﬁ MCTOAbBI aHAJIN3a MCTAJIJIOB U CIIJIaBOB

[InacTuueckas I[G(bOpMaI_II/IH METAJIJIOB U €€ BIMSIHNE Ha MEXaHMIECKHE CBOMCTBA

PexprcTtaiyin3allMOHHBIA OTKHT.

AHalN3 TUarpaMMbl COCTOSTHUH KeJIe30-yIepos

@Da30BbIe NIPEBPALLCHNS U CTPYKTYpPa YINIEPOAUCTHIX CTAJIEH U YyTYHOB

BiiisiHMEe CKOPOCTH OXJIAKICHUS HAa CTPYKTYPY U CBOMCTBA YIVIEPOAUCTOMN CTaJIH.

OTtmyck cranu

el BN Ko W RO, i QNN QUS| \O)
o<l No i Ko N [N I SN I \O 3 B\

MapKI/IpOBKa CTaHeI\/'I, OBCTHBIX MCTAJIJIOB U CIIJIaBOB

N (N[NNI

5.4. CamocrosiTesibHAasi padoTa CTyIeHTAa

Brimonuaenue CPC

Bun paboThl 1 conepkanue 3aaHus

Crincok nureparypsl (¢ ykazaHHEM
pa3eiios, [IaB, CTPAHULL)

Kon-Bo yacos

Pedepar o pazneny "Hemerammnueckue
MaTepuaisl" BapuaHTel TeM: IUIaCTUYECKHE

1. Jlaxtun, FO. M. Marepuanosenenue
YdeOHHK [T BTY30B. - 3-€ H31I., epepad. u
nom. - M.: Mammnoctpoenue, 1990. - 528 c.
wi. yactb I, ctp. 434-520 nnu 2. ComnHiles,
1O. I1. MarepuanoBenenue Yue0. 17 By30B

MAaCCBhI; p€3UHOBBIE MaTepHUalbl; 10
] ) 10 METAJUTYpI., MAILTUHOCTPOUT. U
KOMITO3UIIMOHHBIE MaTEPHAIIbI; CTEKIIO;
obmierexH. crenuanbHocTaM FO. I1.
Kepamuueckue Marepuansl U Ap.
Connues, E. U. [psxun. - 3-e uza.. nepepaod.
u gor. - CI16.: Xummznar, 2004. - 734, [1] c.
wi., pasaen VIII u [X crp.582-664
Pedepar no pazgeny "LiBetnsie metamutel u  |1.Jlaxtun, FO. M. Marepuanosenenue
criiaBbl". BapuaHThl TEM: altOMUHUN U Y4eOHMK TSI BTY30B. - 3-€ U3, mepepad. u 10

CIIJIaBbI HA €0 OCHOBEC,; MCJIb U CIIJIaBbl Ha €€
OCHOBC, THTAH M CIIJIaBBI HA €TI0 OCHOBC,

nom. - M.: Mammnoctpoenue, 1990. - 528 c.

ni. riaBbl XIX-XXIII ctp. 378-422 wnu 2.




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 "KoHCTpYyKIIMOHHBIE CTaIH U
CruIaBbl"

1. Jlaxtun, 0. M. MarepuanoBeneHue
Y4eOHHK [T BTY30B. - 3-€ U31I., epepad. u
not. - M.: Mamunoctpoenue, 1990. - 528 c.
wi., tasa XIV ctp. 252-312 unm 2.
Comnnnes, FO. I1. Marepuanosenenue YueoO.
JUTSI By30B 110 METAJUTYPr., MAITUHOCTPOUT. U
oOmerexH. cnenuanbaocTaMm fO. I1.

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

u gor. - CI16.: Xummznar, 2004. - 734, [1] c.
Wi1., pazaen V, masa 14,ctp. 306-330
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IloaroTroBka k 3a4CTy

JTr000M MCTOYHUK U3 CIIMCKA OCHOBHOI

TUTepaTyphl

6. UnHOBanMOHHBbIE 00pa30BaTe/IbHbIC TEXHOJIOT UM, HCI0JIb3yeMbIe B y4eOHOM

npoiecce
HNuHoBannoHHbIe (HOPMBI Bun paGotsr Koin-Bo ayg.
o Kparkoe onucanue
y4eOHBIX 3aHATUI (JI, 113, JIP) 4acoB

JlaOoparopHEbIe Pemenue 3amad mo BEIOO

TpeHuHr patop A py 4
3aHATHA MaTtepuaia
JTaGoparopHble 3yuenue nuarpaMM COCTOSIHUS

MHTepakTuBHAs AOCKa patop yv Jarp 4
3aHSITHSI TTBOMHEIX CUCTEM

. |[JIaboparopHbie [ImacTuueckast nedopmanus u

pa300p KOHKPETHBIX CUTyaIui patop AeQopman 2

3aHATHA PEKpUCTAILITU3ALIMS

Co0cTBeHHBbIE HHHOBALIMOHHBIE CIIOCO0BLI M METOAbI, HCIIOJIb3yeMble B

o0pa3oBaTeJILHOM MpoIecce

He npenycmorpensl

Hcnonp3oBanue PE3YJIbTaTOB HAYYHBIX HCCHeﬂOBaHHﬁ, IMPOBOAUMBIX YHUBCPCHUTCTOM, B

paMKax HaHHOﬁ JUCHHUIIJIMHBI: HCT

7. ®ona oueHouHbIX cpeacts (POC) Aist npoBeAeHHs TEKYLIEro KOHTPOJIs

YCnI€eBa€EMoOCTH, l'[pOMC)KyTO‘IHOfI arTeCTali 10 uToraM OCBOCHHUA JUCHUIIIMHbBI




7.1. IlacnopTt oHIa OLIEHOYHBIX CPEACTB

Bun xonTpoms
HanmenoBanue pasnenos P NoNe
KonTponupyemas komnerenius 3Y Hol (BKIIIOUAst N
JUCIUTUTAHBI . 3a/laHui
TEKYIIHI)
OIIK-4 criocoOHOCTBIO YUUTHIBATH ITpoBepka
[IBeTHBIC METAIUIBI 1 |COBPEMEHHBIC TEHACHIINU PA3BUTHUS TEXHUKU pedepara 1
CIUIaBBI Y TEXHOJIOTUH B cBOel mpodeccuoHanbHON (Texyuuii
JeATEIbHOCTH KOHTPOJIb)
OIIK-4 criocoOHOCTBIO YUUTHIBATH IIpoBepka
Hemeramnnueckue COBpPEMEHHBIC TCH/ICHIINH PA3BUTHUS TEXHUKU pedepara )
MaTepuabl Y TEXHOJIOTUH B cBOel mpodeccruoHanbHON (Texymimii
JESITEIIbBHOCTH KOHTPOJIb)
OIIK-4 criocoOHOCTBIO YUUTHIBATH IIpoBepka
COBpPEMEHHbIEC TEHACHIIMU Pa3BUTHUSI TEXHUKU edepara
CrenmasibHbIe CTATN p [ CHICHIN P . pedep . 3
¥ TEXHOJIOTHH B CBOEH MPO(eCCHOHAIBHON (Texymmii
NEeSITEIbHOCTH KOHTPOJIb)
OIIK-4 criocoOHOCTBIO YUUTHIBATH
Hedopmarus, paspymieHue KomnokBuym
. COBPEMEHHBIC TEHACHIINU PA3BUTHUSI TEXHUKU ¢
U MEXaHUYECKHUE CBOWCTBA . . . (Texymiuii 4
U TEXHOJIOTUH B cBoel mpodeccuoHanbHON
METaJIOB KOHTPOJIb)
JeATETbHOCTH
OIIK-4 cniocoOHOCTBIO yYUTHIBATh
Komnoksuym
COBpPEMEHHBIC TCHICHIINH PA3BUTHUS TEXHUKU 7
CruiaBbl Kejie30—yriiepo . . . (Texymmii 4
Y TEXHOJIOTUH B cBoel mpodeccuoHanbHON
KOHTPOJIb)
JeSITEIIbBHOCTH
OIIK-4 criocoOHOCTBIO YUUTHIBATH
. Konnoksuym
Teopust TepMUUECKON  [COBPEMEHHBIE TEHICHIINH PAa3BUTHS TEXHUKH (Texymuii 4
00paboTKu cTanu Y TEXHOJIOTUH B CBOEH MpodeccroHaIbHOM y
KOHTPOJIb)
NEeSITEIIbHOCTH
OIIK-4 criocoOHOCTBIO YUUTHIBATH
COBPEMECHHBIC TCHACHIINH Pa3BUTHUS TeXHUKU| [IMChMEHHBIN
CrienuanbHbIE CTAIN . . . 5
Y TEXHOJIOTUH B cBOe mpodeccuoHanbHON OIpocC
JESITEIBHOCTH
OIIK-4 ciocoOHOCTBIO YUUTHIBATH
COBpPEMEHHbIE TEHACHIIMU Pa3BUTHUS TEXHUKU Bompocsr
Bce paznenst . . . 3auer
U TEXHOJIOTUI B CBOEH MpodheCcCHOHAIBHOM Nel-74
NEeSITeIbBHOCTH

7.2. Buabl KOHTPOJIS, IPOLEAYPHI IPOBEACHUNA, KPUTEPUU OLICHMBAHUS

Bun xonTposs

[Ipouenypsl poBeICHNS U OLIEHUBAHUS

Kpurepnu onenuBanus

IIposepka
pedepara
(Texyuuit
KOHTPOJIb)

[TpoBepka npenoaasatenem pedepara. [Ipu onenuBanun
PE3yIABTaTOB MEPOTIPUSATHUS UCIIONb3YETCs OAIIIBHO-
pPEUTHHIOBAas CCTEMa OLICHUBAHUS PE3yIbTaTOB yueOHOM
JEeSTeIbHOCTH 00y4aromuxcs (yTBepakKaeHa IPUKa3oM peKTopa
ot 24.05.2019r. Ne179) Pedepar onieHrBaeTCs CleIyONIHM
obpazoM: 9 6aIoB - 3a NIYOOKO PACKPBITYIO TEMY.
Hcnonb30BaHO JOCTATOYHOE KOIMYECTBO JTUTEPATYPHI TIO
MPeJIOKEHHO TeMe. 6 6aoB - Teme pedepaTsl pacKpbITa, HO
WCIIOJB30BAaHO HEOCTATOYHOE KOJMYECTBO JINTEPATYPHBIX
MCTOYHMKOB. 3 Oaiiia - Tema pedepara packpbita
dbparmeHTapHO, MOBEPXHOCTHO. O OaIIOB - pedepar He
IpeJIcTaBlIeH Juist mpoBepku. Bec meponpusitus 1,

MaKCHUMaJIbHBIN 0asut 3a onuH pedepar 9.

3a4TEHO: PEUTUHT
oOyuJarorierocs 3a
MEpONpUsATHE OONbIIIE
v paBHO 60%

He 3auTeHo: pedTuHr
oOyuJarorierocs 3a
MEpPONpUSITHE MEHEE
60%




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
Komnoksuym o
(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 .
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
[IponoikurensHOCTE onpoca - 1 gac . IIpu oneHnBannn
MepOonpUsITHE OOJbIIIE
PE3yJIbTaTOB MEPONPUATHS UCHIOIb3YETCsl 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;
MeJlb U CIUIaBbI HA €€ OCHOBE;

THUTAaH U CIIJIaBbI HA €0 OCHOBCE,
MarHuil ¥ CIJIaBbl HA €r0 OCHOBE. U JIp.
[Tposepxka pedepara
(TeKymIuii KOHTPOJIB) [pPe3UHOBBIE MAaTEPUAITBI;
KOMITO3UIIMOHHBIC MaTCPHUAJIBI;
MJ1AaCTMACCHI;

KEPaMUUICCKHUEC MaTCPUaJIbl,

CTCKIJIO.

3ananue 1. Pedepar no pazneny "L{BeTHble MeTasuibl U ciiaBbl". BapuaHThl TeM:

3amanne 2. Pedepar no pazneny "Hemerannudeckue marepuaisl’. BapuanTel TeM:

3amanne 3. Pedepar Ha Temy "KOHCTpyKIIMOHHBIE CTaIH U CTUIaBbI"

3ananue 4 (BOpOoCh IPUBEIEHBI B IPUIIOKEHUH
Tectel.pdf);
Tector.pdf

Komnoxsuym
(TeKyIIHii KOHTPOJIB)

. 16X18H12CATIOJL; 27XTP
IInceMeHHBIN Onpoc

1,0%Nb
3aueT

3amanue 5. Tunoas kaprouka : PacimmdpoBars Mapku craneid u uyryHoB 70; Y9A;
Cr2nc; K4 80 1,5; P6M3; XBS; AB40X; 111X4 11I; 4X2MH®; 401°2;

3ammgposars ctanb onpeaenenHoro coctana: 0,08%C; 18,0%Cr; 12,0%Ni;




3auer

[IprMepHbIe BOIIPOCHI K 3a4€Ty

1. KakoBbl OCHOBHBIE MEXaHM3MBbI IJIACTUYECKOH eopMaluu METaIOB?

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

3. Kak n3meHsieTcst MpOYHOCTh U TUNIACTUYHOCTh METAJJIOB B XOJI€ MJIACTUYECKON
nedopmarun’?

4. Kakue nporeccsl IpoucxoasT B 1e(pOpMUPOBAHHOM METAJLJIE IPU
pPEKpPUCTAIIIN3ALUH?

5. Kak n3MeHsI0TCsl MEXaHHMYECKHE CBOMCTBA MeTaJljla IPU pEeKpUCTAIIIN3aLNUN?
6. Kak 1 nouemy 3aBUCHUT pa3Mep pEKPUCTAITIN30BAaHHOIO 3€PHA OT CTEIIEHU
MpeIIIeCTBYIOUIEH macTuueckoil nedopmannn?

7. PaccMoTtpeTs mporecc (popMupoBaHUs CTPYKTYPbI CTAIM WK O€J10ro YyryHa
3a/1aHHOTO COCTaBa MPU MEAJIEHHOM OXJIAXKACHUU U3 KUAKOTO COCTOSHUS 110
KOMHATHOW TEMIIEPATYPBHI.

8. CTpyKTypa cepbIX, KOBKUX U BHICOKOIIPOUHBIX UYT'YHOB C Pa3IM4HbIM TUIIOM
METAJNINYECKON OCHOBBI.

9. Bnusinue ¢pazoBoro coctaBa M CTPYKTYPBbI JKE€JI€30yTIJIEPOAUCTHIX CIUIABOB HA UX
CBONCTBA.

10. . Yto mpeacTaBisitoT coO0#M NEPIUT, COPOUT, TPOOCTHUT, OCHHUT, MAPTEHCUT?
11. KakoBbl MexaHHUECKHE CBOMCTBA MEPIUTa, COpPOUTA, TPOOCTUTA, OeiHNUTA,
MapTeHcuTa?

12. Yto Takoe KpuTHUECKasi CKOPOCTh 3aKAJIKH?

13. Kakue oCHOBHBIE NpEBpAILlEHUs] TPOUCXOAST P OTIYCKE 3aKaJIEHHOM cTaau
NpU pa3IUYHBIX TeMIepaTypax?

14. Kak u nouemy 3aBUCAT MEXaHUYECKHE CBOMCTBA CTaJIN OT TEMIIEpPaTyphl
oTIycka?

15. Kak nerupyroliye 31eMeHTbI BIUSAIOT Ha MPOILECCHI OTITyCKa CTaln?

16. OcHOBHBIE BUIBI IPEIBAPUTEIBHOM U OKOHYATEIbHOM TepMUUECKoi 00paboTKH
CTajeil U IBETHBIX CIJIABOB.

17. CTpykTypa 1 CBOMCTBA CTaJIel ¥ LIBETHBIX CIUIABOB IIOCIIE PA3JIMYHbIX PEKUMOB
TEPMUYECKON 00pabOTKH.

18. Bb16op pexxuma OT>Kura, 3aKajiki, OTIYCKa U T.I. IS TON MJIM MHOM MapKu
cTaiu (CIuIaBa).

19. PacimmdpoBath MapKy yriepoaucToi KOHCTPYKIIMOHHON MU
WHCTPYMEHTAIBHON CTaJIN.

20. PacimmdpoBath MapKy JIETMPOBAHHONW KOHCTPYKIIMOHHON HITH
WHCTPYMEHTAJIBHOW CTalIn

21. PaciummdpoBaTh MapKy IIBETHOTO CIUIaBa (Ha OCHOBE aJIOMHMHUS, MarHUs, ME/H,
TUTAHA).

22. YO Takoe HaKJIEN U KAKOBBI €T0 NPUYUHBI?

23. Kak u3MeHSIIOTCsI MEXaHMYEeCKHE CBOWCTBA MeTala Ipu Hakjemne?

24. Kakyto CTpyKTypy UMeeT X0JI0AH01e(hOpMUPOBAHHBIN MeTa1?

25. Yrto Takoe TekcTypa aedopmanun?

26. Kakue miockocTH SBISIIOTCS MIocKocTsIMu casura B pemerkax OLK, T'HK,
['T1y?

27. Kakyto nedopmariuio Ha3bIBatOT XOJOAHOM, a KaKyto ropsyeit?

28. Kak onpenenuTs TeMrepaTrypHblil IOPOT peKpUCTaIU3alnun?

29. Yto Takoe nepBUYHas pekpuctaumsanusa? Kak naMeHseTcs MUKpOCTPYKTypa
MeTaJlia ociie IEPBUYHON peKpUCTAIIIN3ALUN?

30. Yto nmpoucxXoauT rpu coOupaTenbHasi peKpUCTalTu3aus?

31. Kak uaMeHs10TCS MEXaHUYeCKHE CBOMCTBA MeTalia ociie
PEKPUCTAIIM3ALMOHHOTO OT)KHUra?

32. OObsicHUTE, BO3MOXHO JIM MPOTEKaHNE PEKPUCTAJUIU3AIMH [TPU HarpeBe
METaJlIa, He MOJIBEPTaBIIErocs NPeABapUTEIbHON XOJIOJHON MIIACTUYECKON
nedopmarun?

33. Yro Takoe KpUTHUECKas CTeneHb Aedopmarun?




34. O6bscHUTE, TOUEMY TIPU TOpsiuel 00pabOTKe JaBIEHUEM HE PEKOMEHIyeTCs
MPOBOAUTH TIOCJICTHIOIO OTIEPAILIUI0 C MAJION CTENIEHBIO 00XKaTHs?

35. Kak BiusieT pa3mep 3epHa CTalId Ha €€ CKIIOHHOCTh K XPYIIKOMY pa3pylIeHUIO U
MOPOT XJIaJHOIOMKOCTH?

36. YkaxxuTe TeMIepaTypHble HHTEPBAJIbI CYIIIECTBOBAHUS 0—XKele3a, Y—Kene3a u
a—Kenesa.

37. Uro Takoe eppuT, ayCTCHUT, IIEMEHTHT (J1aiiTe onpeaeneHue 3tux das,
YKaXXHUTE TUI KPUCTAJUTMUECKOM pelIeTKH, MaKCHUMaIbHY0 PAaCTBOPUMOCTD
yIJepojia u cBoMcTBa)?

38. Ha xakue BONpOCH OTBEYAET AUarpaMmmMa COCTOSHHUS?

39. Kak no guarpaMme COCTOSTHUSI ONPEEIUTh KOHIIEHTPALIUIO (COCTAaB)
HAXOJSIIIMXCS B paBHOBECUU (a3 U MX KOJTUUYECTBEHHOE COOTHOIICHHE?

40. Uro npencrasinsieT coboil nepinurt, neaedyput. B pesynabsrare Kakux
MpeBpaIIeHU OHU 00pazyroTCs?

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

42. Kakue cruiaBbl Ha3bIBalOT CTAJIIMU U UyT'yHaMu?

43. . Kakue cruiaBbl Ha3bIBAIOTCS TOPBTEKTOUIHBIMU CTAJISIMHA?

44. Kakyto MUKpOCTPYKTYpPY UMEIOT J0BTEKTOUIHBIE CTAJIU MTOCIIE MEAJIEHHOTO
OXJIXKICHHSI TPU KOMHATHOM TeMiiepatype? CKolbko y HUX (a3 U CTPYKTYPHBIX
COCTaBJISIOIINX ?

45. Kak o MUKpOCTPYKTYp€ JOABTEKTOUIHOW CTAIM TIOCJIE MEJIEHHOTO
OXJIQXKJICHUSI MOXKHO OIPENeNIUTh MPUMEPHOE COIepKaHUE B HEW yrieponaa?

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

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

48. Kakue criiaBbl Ha3bIBaIOTCS I0OBTEKTUYECKUMU, IBTEKTUUECKUMU U
3a9BTEKTUUECKUMU OeabIMU dyryHaMu? Kakyio OHM UMEIOT CTPYKTYpY IpH
KOMHaTHOU Temreparype? CKoIbKo (a3 U CTPYKTYPHBIX COCTABIISIOMINX B HUX?
49. Kakoe npeppatnienue npoucxoaut Ha tuHun ECF nquarpammsl 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 BKIFOYCHHS B CEPOM, KOBKOM,
BBICOKOTIPOYHOM YYT'YHaXx?

53. Kakyto CTpyKTypy METaJUIMY€CKOU OCHOBBI MOTYT UMETh CEPbIN, KOBKUM U
BBICOKOTIPOYHBIE YYTYHBI?

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

55. Yro Takoe nuarpaMma U30TEpPMUUYECKOrO pacnaa NepeoxXiiakIeHHOTO
aycTeHuTa? B Kakux KOOpJIMHATAX OHA CTPOUTCS?

56. Kakyro omnepaiuo TepMooOpad0TKH Ha3bIBAIOT 3aKATKON?

57. B dem 3akiroyaeTcs HOpMaJIM3alus cTanu?

58. Kakyro omnepainuo TepMooOpaboTKH Ha3bIBAIOT IMOJHBIM OTKHTOM?

59. Yto Takoe nepaut, copout, TpoocTut? UTO 00IIETO 1 B YEM PA3TMUHUE dTUX
CTPYKTYp?

60. Uto Takoe mapteHCUT? OT 4ero 3aBUCUT TBEPJIOCTh MAPTEHCUTA?

61. Kax BeIOparh Temmeparypy HarpeBa moj 3aKajiKy JUIsl TOIBTEKTOUIHON U
3a3BTEKTOUIHON cTaiIn?

62. Uro Takoe neperpes?

63. B yem nmpuHUIHUNHATBHOE Pa3IMUKE B PEKMMaX MOJHOTO OTXKUTA U 3aKaJIKU?
64. Kakyro ¢popmy uMeroT KapOuHbIE YaCTUIBI B COPOUTE U TPOOCTHUTE,
MoJy4yeHHbIe IIPU pacnajie aycTeHura?

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




66. IIpu kakux Temrneparypax NpoBOAUTCS HU3KoTemneparypHslii otiiyck (HTO)
17151 yIIepoaucThiX ctanei? Kakyro CTpyKTypy U CBOMCTBA UMEET CTajlb MOCIe
HTO?

67. B xakux ciydasiX UCHOJb3YIOT HU3KHUM OTITYCK?

68. Ilpu kakux Temreparypax Npou3BOIAT cpeaHeTemneparypHblil otnyck (CTO)
17151 yIIepoaucThiX cTanei? Kakyr CTpyKTypy U CBOMCTBA UMEET CTajlb MOCIe
CTO?

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

70. Kak n3MeHsieTcss IpOYHOCTD 3aKaJIEHHOW CTaJIM ITPH MOBBIILIEHUU TEMIIEPATyPhl
oTIycka?

71. Kak BAMsSIET JETMPOBAHUE CTAIM HA IPOLECCHI, IPOTEKAIOUINE B CTAIHU IPU
oTnycke?

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

73. Uro Takoe ymydiieHue?

74. Yem otnuuaercs OKC, nonmyuennas npu ormycke, or ®KC, nonydeHHoit npu
pacrajie aycteHura’?

8. YueOHO-MeTOAMYECKOE M HH(POPMAIIMOHHOE OOecTiedeHUue TUCIMITIMHBI

IleuaTHas yueOHO-MeTOAMYECKAS JOKYMEHTALMS
@) OCHOBHAs TumMepamypa:
1. Jlaxtusn, FO. M. MarepuanoBeaeHue Y4eOHUK 1Jig BTY30B. - 3-€ U3].,
nepepad. u jorm. - M.: Mamunoctpoenue, 1990. - 528 c. ui.
2. Comnnues, 1O. I1. Marepuanosenenue Yue0. 11t By30B [0 METALTYPT.,
MalIMHOCTPOUT. U ob1ieTexH. crenuanbHocTsM 0. I1. Connues, E. U. [Ipsaxun. - 3-
e u3.. nepepad. u gom. - CII16.: 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., ucop. u aom. - M.: Mammnoctpoenue, 1986. - 383 c. ni.

0) OononHumenvHas 1umepamypa:

1. Tennep, FO. A. Marepuanosenenne 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. Unctpymenranbshbie ctanu 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. Mamunoctpoutenbsubie ctanu Texct CipaBouHuK B.
H. XKypasnes, O. 1. Hukomnaega. - 4-¢ usg., nepepad. u gom. - M.:
Mamnoctpoenune, 1992. - 480 c. ui.

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

8) omeyecmaenHbvle U 3apydedcHble HCYPHAbL N0 OUCYUNIUHE, UMelouuecs 8 bubruomexe:
1. MeraioBeicHHE U TEPMUYECKass 00paboTKa METAIIOB
2. MammHOCTpOeHUE



2) MemoouuecKkue YKazaHus 0 Cmyo0eHmos8 no 0C80EHUI0 OUCYUNTUHDL.
MarepuanoBeaenue: yueoHoe nocooue/ X.M.MoOparumos,
B.M.®unaros, H.A.Illa0ypoga. - Yensounck: U3a-so FOYprY. 2010.-38c.

l.

U3 HUX. yue6H0—Mem00uquKoe obecneverue camocmosmenbHou pa60mbz

cmyoenma.
2.

DJIeKTPOHHAS Y4eOHO-MeTOoANYeCKAasl IOKYMEeHTAIlUs

Marepuanoseaenue: yueoHoe mocodbue/ X.M.M6parumos,
B.N.®unaros, H.A.Illa0ypoga. - Yensounck: U3a-so FOYprY. 2010.-38c.

JlocTynHOCTH (CETh
HaunmenoBanue Wurepner /
Ne Brx HaumenoBanue pa3zpaboTku peeypeas TOKATbRAi CCTh;
JTUTEPATyPHI ANIEKTPOHHON | aBTOPMU30BAHHBIN /
dbopme CBOOOJIHBIH J10-
cTym)
MarepuanosezieHue: yueOHoe nocodve
1 OcHoBHas /M.A.CmupHoB, K.}O.Oxuiues, DIEKTPOHHBIN WutepHer /
TUTEpaTypa X.M.Ubparumos, 10.J.Kopsirun: U3a-Bo  [karanor FOYpl'Y  |CBoGoaHbIM
HOVYpI'Y, 2005. -Y1.-139c.
[ITaGyposa, H. A. Marepuanosenenue Y. 2
: Hemerammueckue matepuainsl : yueo. .
JlonoHUTENbHAS JNEeKTPOHHBIN WutepHer /
2 mocoOue AJsl MalllMHOCTP. U METAJLTYPT. .
muTeparypa . karanor OYpl'Y  [CBoGomHbIi
crienuanbHOCTe!.- Yensounck : M3n-Bo
HOYpIl'Y , 2011.-4.2
MartepuaiioBenieHre: yaeOHoe mocodue K
3 JlononHuTeNnbHAs |[mabopaTropHbIM padotam /W.B.Jlanuna, DIEKTPOHHBIN WutepHer /
nuTeparypa B.JI.1Mnbuyes, A.C.Co3bIkuHa.— karanor IOYpl'Y  [CBoGomHbIi
Uensounck: M3a-so FOYpL'Y, 2013.-81c.

9. UndopManiuoHHbIE TEXHOJIOTHH, HCIIOJIb3yeMble MPH OCYLIeCTBICHNH
0o0pa30BaTe/IbLHOIO NpoLecca

[lepedeHb UCTIONB3YEMOIO MTPOTPAMMHOTO OOECIICUEHMS:

Her

HCpC‘IGHB HCIIOJIb3YCMBIX I/IH(bOpMaHI/IOHHI)IX CIIPAaBOYHBIX CUCTCM!

1. -baza manaeix BUHUTU PAH(6eccpouno)

10. MarepuajibHO-TEXHUYECKOe O0ecnedyeHue TUCHUIIIMHBI

No OcHoBHOE 000py/I0BaHUE, CTEHbI, MAKETHI, KOMITBIOTEpHAs TEXHUKA,
Bun 3anaruit ay;{ MpelyCTaHOBJICHHOE IPOrpaMMHOE 0OecTieueHHEe, UCTIONB3YeMOe I Pa3InuHbIX
BUJ0B 3aHATHUU
Jlexuun ayIUTOPHUsL, OCHAILIEHHAs] MYJIBTUMEAUINHBIM IIPOEKTOPOM
YueOHast 1abopaTopusi MaTepHalOBEICHUs, OCHAIIEHHAS: — TIeYaMU JIJIsl HarpeBa
JlabGopatopusie [230a |0Opa3ioB; — TBepaoMepamu bpunesist u PokBenia; — pydHBIMA TPOKATHBIMU
3aHATUSA (1) |cTanamu; — metamiorpadpuueckumu Mukpockonamu. 2. [lnakaret u honuun
(KomoTpaHCIapaHThl) IO OCHOBHBIM pasnenam Kypca. 3. Komieknus




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.




