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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:* OCHOBHBIE IPYIIIBI U KJIACCHI COBPEMEHHBIX
MaTepuaoB, UX CBOICTB, 00JaCTH NIPUMEHEHUSU U
NPUHIMIIBI BEIOOpA.

I1IK-18 ymeHneM NpUMEHSTh METObI CTAHAAPTHBIX
WCIBITAHUN TIO ONPEENICHUI0 (PU3HKO-
MEXaHUYECKUX CBOMCTB U TEXHOJIOTMYECKUX
nokaszaTesieil HICIOIb3yEeMbIX MaTepUaIOB U TOTOBBIX

YMeTh:* AHanu3upoBath (a30Bble MPEBPAILICHUS
MPU HATPEBAHUU U OXJIAXKICHHUH CIUIaBOB;
[IpoBOIUTE aHANIN3 CcTaJeH, YyTYHOB, IIBETHBIX
METAJJIOB U CIIJIaBOB;

151631 (o) 05071
Briagets:* MeTonamMu aHaian3a TEXHOJIOTUISCKUX

MPOIECCOB, BIMUSIONIMX HA KAYECTBO MOTYy4YaeMbIX
W30eIIUi

3HaTh: PU3UUECKYIO CYIIIHOCTb SIBJICHUH,
MPOUCXOJAIINX B MaTepraiax Mpu BO3IEUCTBUU Ha
HUX Pa3IUYHBIX (PAKTOPOB B YCIOBHIX MX

[1K-17 ymeHueM BbIOMpATh OCHOBHBIC U KCILTYATAIIHH.

BCIIOMOTaTeJIbHbIE MaTEPHAIIbl U CIIOCOOBI
peanu3aii OCHOBHBIX TEXHOJIOTMYECKUX
MPOLIECCOB U MPUMEHSTH POTPECCUBHBIE METObI
IKCIUTyaTalluy TEXHOJIOTUYECKOTO 000pyI0BaHUs

YMETB:0CYLIECTBIISITh BHIOOP MaTEpPUAIIOB JIJIs
W3ETIUH pa3InYHOIr0 Ha3HAYEHHSI C YYETOM
AKCIUTyaTallMOHHBIX TPEOOBAaHUMN U OXpaHbl
OKpY>KaloIen cpebl

IIPU U3rOTOBJICHUHA 1/13z[en1/1171 MAIIHOCTPOCHUA
BJ'IaI[eTBZHOHHTI/IﬂMI/I 00 OCHOBHBIX I'pymniax

MCTAJNIMYCCKUX U HEMCTAJUIMYCCKUX MAaTCPUAJIOB,
NX CBOMCTBax U 001acTIX IIPUMCHCHUA

3. Mecro nucuuninubl B ctpykrype OII BO



[Iepeuenb npenmecTBYOMUX JUCUUAIUINH,
BHJIOB pabOT yueOHOTO MIaHa

[Iepeuenb nocnenyOMMUX TUCIUIUINH,
BHJIOB paboT

b.1.08 Xumus,

b.1.10 ConpoTuBiieHHEe MaTepraioB

b.1.06 ®usuka, b.1.12 Jleranu MaliuH 1 OCHOBBI KOHCTPYUPOBAHHUS

TpC6OBaHI/I$I K «BXOJHBIM» 3HAHUAM, YMCHUAM, HaBbIKaM CTYJICHTA, HCO6XOI[I/IMBIM
ITpHU OCBOCHHUN HaHHOﬁ JUCHUITIINHBI 1 HpI/IO6pCTeHHBIM B PC3YJILTATC OCBOCHUA

MPEAIECTBYOIINUX TACIUTLINH:

MpeBpalieHUs

Jucuunnnna TpeOoBanus
N3UKO-XMMHUYECKHE CBOMCTBA JIEMEHTOB, 3aIIHCh
b.1.08 Xumus ¢ . ’
XUMUYECKUX PEAKIIHI
TeopHst U PY3MOHHBIX MPOLIECCOB,
b.1.06 ®usnka TEPMOJIMHAMUYECKHUE TIOTCHIIUAIIBI, )a30BbIe

b.1.10 ConpoTtuBiieHHEe MaTepUaIoB

Teopust IPOYHOCTH, XapaKTEPUCTUKA MEXAHUUECKUX
CBOMCTB

4. O0bém 1 BUABI YUeOHOI padOTHI

OO6mmas Tpya10eMKOCTh TUCIHUILUIMHBI cocTaBiseT 3 3.e., 108 4.

Pacnpenenenue
Bcero M0 CeMEeCTpaM B yacax
Bup yae6HO# paboThl
4acoB Howmep cemectpa
4
OO61mas Tpy10EMKOCTh AUCIIUTUTMHBI 108 108
AyoumopHhvie 3auamusi: 48 48
Jlexuuu (JI) 32 32
[IpakTuueckue 3aHsITHs, CEMUHAPHI U (WIH) JPYTUE BUIBI 0 0
aynuTopHbIX 3aHsaTHil ([13)
JlabGopatopusbie pabotsl (JIP) 16 16
Camocmosmenvrasn paboma (CPC) 60 60
N3yuyenune mpoieccoB KpUCTATUIM3AIINHN KEJIe30- ] ]
YIJIEPOAUCTHIX CILIABOB 33JaHHOTO COCTaBa
[Toaroroska k 3ayety 7 7
Pedeparsl o paznenam kypca 31 31
N3yueHne MapKupOBOK CTaJIel, 4yIyHOB, LIBETHBIX METAJJIOB 14 14
1 CIIaBOB
By uToroBoro KOHTpos (3auet, Aud.3a4yeT, SKk3aMeH) - 3a4yeT

5. Conep:kaHue IMCUUIIMHBI

O0beM ayaIUTOPHBIX 3aHATHH 1O BHJIaM B

pasJZ(_)ena HaumeHoBaHue pa3enoB TUCHUIUIMHEIL qacax
Bcero JI 113 JIP
1 |ATOMHO-KpPHCTAJUIMYECKOE CTPOEHHE METAJIOB 1 1 0 0
) Jledopmanius, pa3zpylieHue U MEXaHUYECKUe CBOMCTBa 7 3 0 4
METAJIJIOB




da30BbIe MPEBPAILCHUS U CTPOEHUE CIUIABOB

CruaBbl jKele30—yriepos

Teopus

TepMUYeCcKoil 00paboTKM cTasn

TexHoIorus TepMUIECcKOit 00pabOTKH cTalu

[ToBepXHOCTHOE YIIPOYHEHHE CTATH

CrienialibHble CTaJIN
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HBGTHBIG METaJlJIbl U CIIJIaBbI
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5.1. Jlekuun

Ne
ITEKIIN

Ne
paznerna

HanmenoBanne uimm KpaTKO€ COACPIKAHUEC JICKITMOHHOT'O 3aHATHA

Koi-
BO
4acoB

Turbl cBA3U B TBEPABIX Tenax. [IOHATHS O KPUCTAIIIMYECKON PEILIETKE U
hIIeMEeHTapHOU siueiike. OCHOBHBIE THITBI KPUCTAITUYECKUX PEIIETOK METAJIOB.
SABnenue nonumopdusma. AHUZOTPONHS CBOMCTB KpUCTAILIOB. [{epexTsl
KPUCTAJTHYECKOTO CTPOSHHUS METAIIIOB (J1.K.C.). BiusiHue 1.K.c. Ha CBOMCTBA
METaJlJIOB.

Vipyras nedopmarius. MexaHu3M IIACTHYECKOH eopMaliii B MOHO-
MOJUKPUCTALTUICCKUX TelaX. BiusHue miacTruueckoit nedopmanuu Ha
CTPYKTYPY U CBOICTBa METaJUIOB. SIBjeHHe HakIEma. XPYIKOe U BI3KOE
paspymienue. Spnenue xnamanonomkoctu. Cxema Modde.

VcnibiTanus Ha pacTskeHUE. XapaKTEpPUCTUKU MEXAaHUUECKUX CBOMCTB METAJUIOB
(’k€CTKOCTb, IPOYHOCTH, MJIACTUYHOCTh, TBEPAOCTD, YapHas BSI3KOCTb,
BBIHOCIIMBOCTB, U3HOCOCTOMKOCTB U JIp.) M METOJIbI UX ompenenenus. [Ipoueccsl,
MPOMCXOJAIINE IIPU HarpeBe 1e(h)OpMUPOBAHHOTO METAJlIa: BO3BPAT U
pekpucTtaimsanus. X BnusgHue Ha cBoiicTBa. PaKTOPBI, ONPEACISIONIME Pa3MeD
PEKPUCTAIIIIN30BAHHOIO 3epHa. X0JIOHAs U ropsiyas IulacTuueckas aedopmars.

[TonsiTus crijaBa, KOMIIOHEHTA, (Pa3bl. CriocoObl BhIpa)keHUsI KOHLIEHTPaLUU
cru1aBoB. Turibl (ha3 B METAIUIMUECKUX CIUIaBaX: TBEP/bIE PACTBOPHI (3aMELICHUS U
BHEAPEHUS), XUMUUECKUE COCTUHEHMSI, TPOMEKYTOUHbIE (ha3bl.

(OCHOBHBIC THUIIBI AuarpaMm COCTOAHUS JIBOMHBIX CHCTEM. OHpCIleJ'IGHI/IC coCTaBa U
KOJIMYCCTBA (1)8.3 1o [uarpaMme COCTOSAHUA. CBs3b CBOMCTB CILIaBa C ,HHanaMMOﬁ
COCTOSHHA.

Kpatkast xapakrepucTuka (a3 B ciiaBax xejesa ¢ yniepogom. JuarpamMma
COCTOSIHUS JKeJe30—LUeMEeHTUT. PopMHUpPOBaHUE CTPYKTYpPHI CIIJIABOB IIPU
MEJIJICHHOM OXJIAXKICHHH.

CTpyKTypHbIE COCTABIISIOIINE U CBOMCTBA YITIEPOJUCTBIX CTaNei U OebIX
qyryHoB. OO1ast xapakTepucTka cranei. IlocTosHHbIe TpUMeCH U UX BIUSHUE Ha
CBOMCTBa crajiei. Jlnarpamma cTaOuIbHOTO paBHOBecHs xkene3o-Tpaput. Cepoie
YYT'YHBI, UX K1accupukanys no gopme rpa@UTHBIX BKIIIOYEHUH U CTPYKType
MeTaNInYeCKOW 0CHOBBI. Cepblii, BBICOKOIIPOYHBIN ¥ KOBKUH YYT'YH.

[TonsiTue o Tepmuueckoii oopadotke. Kinaccudukarus BUI0B TepMUIECKON
00pabotku. Kputnieckne TOUKu cTanu. XUMHUIECKUE FIEMEHTBI, BXOISIINE B
cocTaB ctaneid. Knaccudukarnus nerupyromux 31eMeHToB. Obpa3zoBaHue
aycTeHuTa Npu Harpese. PocT 3epHa aycTenura. BiausHue pazmepa 3epHa Ha
CBOMCTBA CTaJIU; IEPETPEB U MEPEKOT.

Pacnan aycteHuTa npu oxjiaxJaeHud. JluarpaMma U30TepMUYECKUX MTPEBPAICHUI
MepPeoXTAKIEHHOTO aycTeHuTa. [lepiuTHoe, MapTeHCUTHOE U OCHTHUTHOE
MpeBpalleHUs ayCTEHUTA. BIusiHUE Jerupyonmx 3JEMEHTOB Ha PEBPAILICHUS
aycreHuta. [IpeBpareHust aycTeHruTa Mpu HEMPEPHIBHOM oxJiakaeHnu. CBoWcTBa

[IPOAYKTOB pacnajia ayCTEHUTA.




[IpeBpaleHus pu OTIYCKE 3aKAIIEHHOUN CTalu. BilMsiHuE JErupyronmx 3JI€MEHTOB
Ha MPOLECCHI OTITycKa. Mi3MeHeHre cBOMCTB cTanu npu oTiycke. OTmyckHas
XPYIKOCTb.

Omxur I pona. Bunst orxura I pona (qudQy3noHHBINA, peKpUCTaUIN3alMOHHBIH,
uist cHATUs HanpspkeHuit). OTxur 11 poxa. Buner omkura 11 pona (monssii,
HETOJIHBINA, HOpMaIu3anus, chepouJu3upyomuil U T.11.).

10

3akanka ctamu. BeiObop TemmepaTypbl OXJIaXACHUS U OXJIAXKIAIOIIEH CPEIbl IS
3aKaJKd. 3aKaJTUBAEMOCTh U MTPOKAIMBAEMOCTh; (DAKTOPHI, BIUSIOIINE HA HUX.
BHyTpeHHUEe HanpsHKEHHs, BOSHUKAIOIINE TIpH 3aKkanke. CrocoObl

3akankyu. Hu3knid, cpetHU U BBICOKHH OTIYCK CTalIu. TepMoMexaHndecKas
ob6pabdotka (TMO) cramu. OcHoBHbIe Busl TMO 1 €€ BiusiHHE Ha CBOMCTBA
CTaJIN.

11

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

12

Knaccudukarus craneil o XMMHYeCKOMY COCTaBY, CTPYKTYpe U Ha3HAYECHUIO.
MapkupoBka craneid. Konctpyknuonnsie ctanu. OCHOBHBIE TpeOOBaHUS,
[PEIBABISIEMbIE K KOHCTPYKIIMOHHBIM CTajsiM. CTpOUTENbHBIE CTAJIH.
ApmarypHsbie cTanu. CTanu i XOJOAHOM IITAMITOBKH. YIIydlllaeMbl€ CTaJIH.
Cramu s XTO. Ipyxunnsie cranu. [lonmmnHukoBele ctanu. MapTeHCUTHO-
cTaperonye ctaau. KOHCTpyKIMOHHBIE CTAJIH CIIEMAIBHOTO HA3HAYEHUSI.

13

Crtanu BBICOKON M3HOCOCTOMKOCTH. CTanu AJisl KpUOTeHHBIX Temneparyp. Cranu
MOBBIIIEHHON 00pabaTeiBaeMocTu pe3anneM. Koppo3noHHOCTOMKHE cTalH.
JKapocTolikue ctanu u cruiaBbl. ITHCTpyMeHTaIbHBIE CTalu. TBEpAbIE CIIIABHI.

14

TepMuueckasi 00pabOTKa IIBETHBIX CIUTABOB. 3aKaJika Ha MEePECHIEHHBIN TBEP I
pacTBOp U ctapeHue. AnromuHuii. CriaBel Ha ocHOBe amtomuHus. Kiaccudukanus
U TepMHUYecKas 00paboTKa alFOMUHUEBHIX CIIaBoB. [lepopmupyembie
AJIIOMUHHEBBIE CILJIABbI, HE YIIPOUHSEMbIE U YIIPOUHSAEMbIE TEPMUUECKOM
00paboTkoi. JIuTeiHbIe CIIIaBHbI.

14

Menb. CrinaBel Ha ocHOBE Meau. JlaTyHH, ux cBOMCTBa, MapKUpPOBKA U
npuMeHeHre. OJIOBIHUCTHIE, aTIOMUHUEBBIC, MAPTAHIIOBUCTHIE, CBUHIIOBBIE U
OepusuireBbie OPOH3BI: COCTaB, CBOMCTBA, MApPKUPOBKA U 00JIACTH IPUMEHEHHS.
MenHoHuKeNeBbIe CIIaBbl. TUTaH U €ro cBoicTBa. KOHCTPpYKIIMOHHBIE U
YKapOIPOYHEIC CIIaBhl TUTaHA. TepMudeckast 00paboT-Ka TUTaHA M €TO CIUIABOB.
AHTH(QPHUKITMOHHBIC CIIABBI HA OJIOBTHUCTOM, CBUHIIOBOM, ITMHKOBOW M
aTIOMUHHE-BOM OCHOBE.

15
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5.2. llpakTyeckue 3aHATHS, CEMHUHAPDbI

He npenycmorpeHnsl

5.3. JIabopaTropHbie padoThI

Ne
3aHATUSA

Ne

paszziena

HaumeHnoBaHue mim KkpaTkoe cofepKaHue J1abopaTopHoOil paboThI

Koi-Bo
4acoB

1

2

[Tnactuueckas aeopmarisi MeTaIoB.

PexpucTaiuin3alluOHHBIA OTHKUL.

AHanu3 AuarpaMMbl COCTOSIHUM JKCJIC30-YIITICPOA.

da30BbIe MPEBPALICHHS U CTPYKTYpa YIIIEPOAUCTHIX CTANCH U UYyTYHOB
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Teopust U IpakTUKa TEPMUIECKON 00pabOTKU (CeMUHAp)
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6 6  |BiausHue cCKOpoCTH OXJIAKIACHMSI Ha CTPYKTYpY U CBOMCTBA yIIIEPOAUCTOM CTANIU. | 2
7 6 |Ornyck cranu 2
8 8  |MapkupoBKa CTajlel, BETHBIX METAJIOB U CIUIABOB 2

5.4. CamocrosiTesqibHasi padoTa CTyIeHTa

Brimonuenue CPC

Bua paboth! 1 copepkaHue 3a1aHus

Crincok nureparypsl (¢ yKkazaHUEM
pa3eiios, MIaB, CTPAHNULL)

Koin-Bo yacos

M3yueHue mpoieccoB KpUCTAUIM3AUN
YKeJIe30-yIIIEPOAUCTHIX CIUIaBOB 3aJJaHHOTO
cocTaBa

. MarepuanoBenenue: yuebHoe ocodue k
nmabopatopHbiM padotam /U.B.JlanuHa,
B.JI.nbuues, A.C.Co3biknHa.— UensiOMHCK:
W3n-Bo FOYpI'Y, 2013.—81c. Ctp.27-46 unu
TI000 MCTOYHHK M3 CIIHCKA OCHOBHOMU
TUTepaTyPBHI

3yueHne MapKUpOBOK CTaJIeH, YyT'yYHOB,
LIBETHBIX METAJUIOB U CIIJIABOB

MarepuanoBeieHue: yaeOHOe mocoone K
nmabopatopHbIM pabotam /W.B.JlannHa,
B.JI.UnbnueB, A.C.Co3piknHa.— YelIsiOMHCK:
N3a-Bo FOYpI'Y, 2013.—81c. Ctp.46-54 u
73-78

14

Pecdepar no pazaeny "L{BeTHbIe MeTaILIBI U
cruiaBel". BapuaHThl TeM: atOMUHUN U
CIUIaBBI HA €T0 OCHOBE; ME/Ib U CIUIABBI HA €€
OCHOBE; TUTAH U CIIJIaBbl HA €TI0 OCHOBE;
MarHvi U CIUIaBbI HA €r0 OCHOBE. U JIp.

1.Jlaxtusn, 0. M. MarepuanoBenenue
Y4yeOHMK /TSI BTY30B. - 3-€ U311, mepepad. u
nom. - M.: Mammnoctpoenue, 1990. - 528 c.
ni. iaBbl XIX-XXIII ctp. 378-422 wnu 2.
Comnnres, FO. I1. Marepuanosenenue Yueo.
IUTsL By30B 110 METaJLTyPT., MAITHHOCTPOUT. U
obmerexH. crienmanbHocTM FO. I1.
Comnnnes, E. U. [Ipsxun. - 3-e u3a.. nepepao.
u noi. - CI10.: Xumusgat, 2004. - 734,c.ui.
pazaen IV, cTp. 478-538

10

Pedepar "KoHCTpyKIIMOHHBIE CTAIH U
cruiaBbl”

1. JTaxtun, 0. M. Marepuanosenenue
Y4eOHMK [T BTY30B. - 3-€ U311, epepad. u
nomn. - M.: MammHoctpoenue, 1990. - 528 c.
wi., asa XIV crp. 252-312 unm 2.
Comnnnes, O. I1. Marepuanosenenue YueoO.
JUIS By30B 110 METAJLTYPT., MAIIMHOCTPOUT. U
obmerexH. cienranbHOCTIM FO. T1.
Comnnres, E. U. TpsxuHn. - 3-e u3z.. nepepad.
u jom. - CII16.: Xumuzmar, 2004. - 734, [1] c.
ui., pazaen V, masa 14,ctp. 306-330

11

[ToaroroBka K 3a4eTy

JIr000# MCTOYHUK U3 CIIMCKA OCHOBHOM
IIATEPATYPBI

Pecdepar no pazgeny "Hemerannnueckue
Marepuanbl' BapuaHThI TEM: IITACTUYECKUE
MacChl; PE3UHOBBIE MAaTEPUAIIBI;
KOMIIO3UIIMOHHBIE MAaTE€pPUAJIbL; CTEKIIO;
Kepamuueckue Marepuasl U ap.

1. Jlaxtusn, FO. M. Marepuanosenenue
Y4yeOHMK /TSl BTY30B. - 3-€ U311, mepepad. u
nom. - M.: Mammnoctpoenue, 1990. - 528 c.
ui. yacts I, ctp. 434-520 wnm 2. CosnHiieB,
1O. I1. MarepuanoBenenue Yue0. 1715 By30B
[0 METaJUTYpr., MAITMHOCTPOUT. U
obmerexH. crienmanpHOCTM FO. 1.
Comnnnes, E. U. [IpsaxuHn. - 3-e u3a.. nepepao.
u nom. - CI16.: Xumuzmar, 2004. - 734, [1] c.

ui., pazaen VI u IX ctp.582-664
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6. UnHOBauMOHHbBIE 00pa30BaTe/IbHbIEC TEXHOJOT UM, UCII0JIb3yeMble B Y4eOHOM

npoiiecce
NHHOBanmoHHbIE GOPMBI Bux paboter Koin-Bo ay.
o Kparkoe onncanue
y4eOHBIX 3aHATUI (JI, 113, JIP) 4acoB

JlaGoparopHsbie M3ydueHne quarpaMmm cCOCTOSHUSA

HTepakTuBHAS TO0CKa patop yu jarp 4
3aHATUSA JTBOMHBIX CUCTEM
JlaGoparopHsbie Pemenue 3a1a4 1o BbI0O

TpeHuHr patop g py 4
3aHATUA MaTepuaia

. [JIabopatopHbie [Tnactuueckas nedopmarus u

pa300p KOHKPETHBIX CUTYyallUii patop Achopva 2
3aHTHA peKpUCTAIIITN3aLUS
JlabGoparopHbie

KosnokBuym AHSTHS KoJ1okBHyMBI 110 pasfenaM Kypca 2

Co0cTBeHHbIE HHHOBALIMOHHBbIE CIIOCO0BI M METOAbI, HCIIOJIb3yeMble B
o0pa3oBaTeJIbHOM Ipouecce

He npenycmorpensl

Hcnonp30BaHue pe3ysabTaTOB HAyYHBIX HUCCIIEIOBAHNM, IPOBOAUMBIX YHUBEPCUTETOM, B
paMKax TaHHOW TUCLUIUIMHBL: HET

7. ®onn oueHouHbIX cpencTs (POC) a1 npoBeAeHNs TEKYHIEro KOHTPOJIS
yYCIIEBAE€MOCTH, IIPOMEKYTOYHOM ATTECTALUU 10 UTOraM OCBOCHUSA TUCUMILIMHBI

7.1. IlaciopTt ¢oHIa OLIEHOYHBIX CPEACTB

Bun xonTpOns
HaumenoBanue . P NeNe
Konrtponupyemast komnereHuus 3Y Hel (BKITIOUAs .
pas3nesoB IUCLHUIUIMHBL N 3alaHui
TEKYIIUN)
I1IK-17 ymeHueM BbIOMpaTh OCHOBHBIE U
BCIIOMOTaTeIbHbIe MaTepPHaJIbl U CIIOCOOBI IIposepka
[{BeTHBIE METAJIIBI U peanu3any OCHOBHBIX TEXHOJIOTUYECKUX pedepara 1
CILIaBbI IIPOLIECCOB U IPUMEHSATH IPOTrPECCUBHBIE METOBI (Texyiui
JKCIUTyaTalluy TEXHOJIOTUYECKOro 000pya0BaHuUs KOHTPOJIb)
IIPHU U3TOTOBJICHUH U3/I€JIUI MAIIMHOCTPOCHUS
[1K-17 ymenunem BoIOMpaTh OCHOBHBIC U
BCIIOMOTaTeJIbHbIE MAaTEPHAIIBI U CIIOCOOBI IIpoBepka
Hemerammmyeckue peanu3anuy OCHOBHBIX TEXHOJIOTHYECKUX pedepara )
MaTepuabl IIPOLIECCOB U IPUMEHSATH IPOTPECCUBHBIE METOBI (Texyuii
9KCIUTyaTalluy TEXHOJIOTUYECKOT0 000pYyI0BaHUS KOHTPOJIb)
IIPY U3TOTOBJIEHNUHU U3EJINN MAlIMHOCTPOEHUS
[1K-17 ymeHnueMm BbIOMpaTh OCHOBHBIE U
BCTIOMOTaTEIbHBIC MATEPUAIIBI U CITOCOOBI [IpoBepka
peanu3anuy OCHOBHBIX TEXHOJOTUYECKUX pedepara
CoenuanbHble CTalIu . 3
MIPOLIECCOB U MPUMEHSTH POTrPECCUBHBIE METObI (Texymuii
HKCIUTyaTallui TEXHOJIOTUYECKOT0 000pyI0BaHUs KOHTPOJIb)
IIPU U3TOTOBJICHUH U3/1E€TIUI MAIIMHOCTPOCHUS
Tedopmams [1K-18 ymeHuneM npuUMEHSTh METO/Ibl CTAaHAAPTHBIX
a3 IF])I eHie 1:1 UCTIBITAaHUN TI0 OIIPEJEIICHUIO (PU3HKO- KOJUIOKBUYM
paspy . MEXaHUYECKUX CBOMCTB U TEXHOJIOTMUECKUX (Texymuii 4
MEXaHUYECKUE CBOMCTBA .
IIOKa3aTeJIel UCII0Ib3yEMbIX MAaTEpUAjIOB U KOHTPOJIb)
METaJIOB .
TOTOBBIX U3/IEJINN




CriaBsl Kee30—
yIIeposn

I1IK-17 ymeHueM BbIOMpaTh OCHOBHBIE U
BCIIOMOTaTeIbHbIE MAaTEPHAIIBI U CIIOCOOBI
peanu3aniy OCHOBHBIX TEXHOJIOTUYECKUX

MIPOLIECCOB U IPUMEHSATH IPOIPECCUBHBIE METO/IbI
SKCIUTyaTalluy TEXHOJIOTUYECKOTO 000pyA0BaHuUs
IPY U3TOTOBJICHUH U3EIUI MAaIIMHOCTPOCHUS

Komnoxsuym
(Texyrmii 4
KOHTPOJIb)

Texnonorus
TEPMHUYECKOI
00paboTKu cTanu

[1IK-18 ymMeHneM npuMeHITh METObI CTAHIAPTHBIX
UCTIBITAaHUN TIO OIIPEeNICHUIO (PU3HKO-
MEXaHUYECKHUX CBOMCTB U TEXHOJIOTUYECKUX
[IOKa3areJiel UCIIOJIb3YyEMbIX MaTepuajoB U
TOTOBLIX U3IEINU

Konnoksuym
(Texymuii 4
KOHTPOJIb)

CoenuanbHble CTaIN

[1K-17 ymeHueM BbIOMpaTh OCHOBHBIE U
BCIIOMOTaTeIbHbIE MaTepPHAaJIbl U CIIOCOOBI
peanu3any OCHOBHBIX TEXHOJIOTHYECKHUX

IIPOLIECCOB U IIPUMEHATH IIPOIPECCUBHBIE METOBI
9KCILTyaTalluy TEXHOJIOTUYECKOTO 000pYI0BaHNUS
IIPY U3TOTOBJICHUH U3JIE€IIUNA MAaTUHOCTPOCHHUS

[IuceMeHHBIH

orpoc

Bce paznenst

[TK-18 yMeHneM NpUMEHSITh METO/IbI CTAHIAPTHBIX
UCTIBITAaHUI TIO OTIPEEIICHUIO (PH3HKO-
MEXaHUYECKUX CBOMCTB U TEXHOJIOTHYECKUX
IoKa3aTeliell UCI0Ib3yEMbIX MaTepUajoB U
TOTOBBIX U3JIEIUN

Bormpocsr

3a4€CT Ne 1-36

Bce pasnenst

[1K-17 ymenunem BeIOMpaTh OCHOBHBIC U
BCIIOMOTAaTCJIbHBIC MaTCpUaJIbl U CHOCOGBI
peanu3aii OCHOBHBIX TEXHOJIOTHUYECKUX

IponecCCOB U MPUMCHATH MPOTPECCUBHBIC MCTOBI
AKCIUTyaTalluy TEXHOJIOTUYECKOro 000pya0BaHuUs
ITPpU U3roTOBJICHUHN I/ISIIG.HI/If/’I MalIMHOCTPOCHUA

BOIIPOCHI

3auer Ne37-66

7.2. Buabl KOHTPOJISL, IPOLEAYPHI IPOBEIeHUN, KPUTEPUH OLIEHUBAHUS

Bun xonTposs

[Ipouenypsl IpoBeIEHUS U OLEHUBAHUS

Kpurepun onieHnBaHus

[TpoBepka npemnonaBateneM pedepara. [Ipu onlennBanuu
PE3yJITaTOB MEPOIPUSTHUS UCIIONIb3YeTCsl 0aIbHO-
pEeUTHHIOBas CUCTEMa OIICHUBAHUSI PE3YIbTaTOB YUeOHOM
JESTEIIbHOCTH 00yJaroImuxcs (yTBepkKIeHa TPUKA30M PEKTOpa
ot 24.05.2019r. Ne179) Pedepar onieHHBaeTCs CASAYIOMNUM

3a4TEHO: PEUTHHT
oOyuarorierocs 3a

IIposepka MEpOIPUITHE OOJIbIIIE
o0OpazoM: 9 6aIoB - 3a NIYOOKO PACKPBITYIO TEMY. o
pedepara vy paBHO 60%
o Hcnonp30BaHO JOCTATOYHOE KOIUYECTBO JIUTEPATYPHI MO .
(Texymuit . He 3auTeHo: peiTuHT
NPEIJIOKEHHON TeMe. 6 OallIoB - TeMe pedepaTsl pacKphITa, HO
KOHTPOJIb) oOyyarolerocs 3a
UCIOJb30BaHO HEJOCTATOYHOE KOJIMUECTBO JINTEPATyPHBIX
MEpPOTIPUSTHE MEHEE
MCTOYHUKOB. 3 Oajia - Tema pedepara packpbiTa 60%
0
¢dbparmMeHTapHo, oBepxHOCTHO. 0 6ayToB - pedepar He
NpeCTaBIIeH i MpoBepku. Bec mepompusrus 1,
MaKCHUMaJIbHBIN 6amt 9.
[Ipu ouleHMBaHUM pE3yaBTATOB MEPONPHUATUM UCTIOJIB3YETCA |3aUTEHO: PEUTHUHT
0ayIbHO-PEUTHHTOBAsA CUCTEMA OLICHUBAHUS PEXYJIbTaToB  |00ydaromerocs 3a
y4eOHOH JAeATETHPHOCTH 00yUaromuxcs (yTBepKaeHa MPUKa30M [MEpOTIPHUITHE OOIbIIIe
KOJUTOKBUYM .
(Texymuii pekropa ot 24.05.2019r. Ne 179 KonnokBuymsl poBOAsATCS Ha (i paBHO 60%
KOHTy o1tb) 1ab0opaTopHBIX paboTax Mocie U3y4eHusl COOTBeTCTBYtomIero (He 3auTeHo: pedTuHr
P paszzena kypca. Kaxxaplit KOIUIIOKBUYM COJEPXKHT MO 8 BOIPOCOB|00yYAaroIerocs 3a
[Ipu onieHKe 3a KaX bl TPaBUIIbHBIA OTBET MPUCBAUBAECTCA 1 [MEpONpUSTHE MEHEE
Oann. MakcuManbpHbIi 6amn 8, Bec meponpusrtus 1. 60%
[MuceMeHHbIi CTyneHT noiy4aer KapTOuKy B COOTBETCTBHHM C KOTOpOil  [3auTeHO: peHTHHT
0IpocC HeoOxoauMo pacindpoBath 12 Mapok cTanel U 4yryHOB M 10 |00yyarouierocs 3a




MPUBEACHHOMY XUMHYECKOMY COCTaBYy OJHY CTallb
samudposate. [IpogomkurenbHOCTH onpoca - 30 munyT . [Ipn
OLIEHUBAHUHU PE3YJIbTaTOB MEPOTIPHUSITHS UCTIONIB3YETCS
OaJIbHO-PEUTUHTOBAsl CUCTEMA OILICHUBAHUSI PE3YJIbTAaTOB
y4e0HOM e TeIbHOCTH 00yJaromuxcst (yTBepkKACHA MPUKA30M
pekropa ot 24.05.20191. Nel179) 3aganue oneHuBaeTCs
CIIeyIOINUM 00pa3oM: 3a KaXk1yl0 IPaBUIBLHO BBIIIOJHEHHYIO
pacmudpoBKy UK 3aIMPPOBKY MApKH CIUIaBa MPUCBAUBACTCS
1 6amn. Bec meponpusitus 1, makcuMasbHbIH 6am 13.

MepOonpUsITHE OOJbIIIEe
nu paBHO 60%

He 3auTeHo: pedTuHr
oOyuJarormierocs 3a
MEpONPUITHE MEHEE

60%

CryzneHT noiay4yaeT KapTO4Ky B COOTBETCTBUU C KOTOPOH
HEOOXOAMMO OTBETUTH Ha 8 BOMPOCOB. [Ipoa0mKUTeIbHOCTD
onpoca - 30 munyT . [Ipn oleHMBaHNYU pE3yNIBTAaTOB
MEPOIPUATHSI UCTIONIb3yeTCs 0aJUIbHO-PEUTHHIOBAs cCUCTEMA
OLICHUBAaHMA PE3YJITaTOB yUeOHOH NesTeTbHOCTH
oOyuarommmxcs (yTBepKaeHa mpuKa3om pektopa ot 24.05.2019r.
Nel79) 3ananue o orieHUBaeTCs cienyromuM oopazom: 3a
KaXKbIi IPaBUIIBHBIN OTBET MpHcBauBaeTcs 1 Oami. Bec
MeponpusaTHs |, MakcUMasbHbIN 6a 8.

3a4cT

3a4TeHO: PEUTHHT
oOyuJarormierocs 3a
MeponpusiTHe 00bIIe
v paBHO 60%

He 3auTeno: pedtnHr
oOyuarormierocs 3a
MEPOIIPUATHE MEHEE

60%

7.3. TunoBble KOHTPOJIbHbIE 3aJaHUS

BI/I,I[ KOHTPOJIA TunoBsie KOHTPOJIbHBIC 3a1aHUs

QITIOMHUHHUN 1 CIIJIaBBI HA €T0 OCHOBE;
MeJ/lb U CIUIaBbl HA €€ OCHOBE;

THUTaH U CIIJIaBbl HA €I'0 OCHOBC,
MarHuii U CIJIaBbl Ha €r0 OCHOBE. U JIp.
[TpoBepka pedepara
(TeKyIIHii KOHTPOJIB) [pe3NHOBBIC MaTEPUAIIBI;
KOMITO3UIIMOHHBIC MAaTCPUAJIBI;
MJ1aCTMACCHI;

KepaMHUECKHE MaTEPUAIbL;
CTEKJIO.

3amanne 1. Pedepar no pazneny "l{BeTHbIE MeTauIBl U CIuTaBhl". BapuaHThl TEM:

3ananue 2. Pedepar no pasaeny "Hemerannudeckue marepuansl”. BapuaHtel Tem:

3ananue 3. Pedepar Ha Temy "KOHCTpYKIIMOHHBIE CTAIN U CIUIABHI"

3ananue 4 (BOpOoCH IPUBEAEHBI B IPUIIOKEHUH
TecTrr.pdf);
Tector.pdf

KOJJIOKBHYM
(TeKyLIuil KOHTPOJIb)

[TnceMeHHBIN Onpoc

1,0%Nb

3ananue 5. PacmmdpoBars Mapku ctaneit u uyryHos 70; Y9A; Cr2nc; KU 80 1,5;
PO6M3; XB5; AB40X; 111X4 IIT; 4X2MH®; 40I'2; 16X18H12CA4TIOJI; 27XT'P
3amugposars ctanb onpeaenenHoro coctana: 0,08%C; 18,0%Cr; 12,0%Ni;

1. Yro Takoe HaKJen U KaKOBBI €ro MPUIHHbI?

4. Uto Takoe TekcTypa aedopmarun?
[y?

3a4eT g
7. Kakyro nedopMainio Ha3bIBalOT XOJIOAHONU?

8. Kakyto gedopmariio Ha3bIBarOT ropsaeii?
10. Yto Takoe nmepBUYHASI pEKPUCTAILITU3AIIMS?

pPEeKpUCTAILITU3AINH?

2. Kak u3MeHsI0TC MEXaHMYECKUE CBOMCTBA METaJlJIa MpY HakJjemne?
3. Kakyto cTpykTypy UMeeT XOJI0aHOAePOPMHUPOBAHHBINA METaILI?

5. Kakue nmockoct siBisitoTcs iockocTsimMu casura B pemerkax OLK, THK,

6. Kakue HanpspkeHUs BBI3BIBAIOT CABUT MIPH IJIACTHUECKOH nedopmann?

9. Kak onpenenuts TeMIiepaTypHbIid MOPOT peKpUCTAIIIU3aIun?
11. Kak u3meHseTcss MUKpOCTPYKTypa MeTaJljia Mociie MePBUYHOMN

12. YTo mpouCXOIUT IPH cOOMpaTesIbHAs PEKPUCTAIIITU3AIIHS ?




13. Kak u3MeHAI0TCSl MEXaHUUECKHE CBOMCTBA MeTaJljIa TOCIIe
PEKPUCTAIIIM3AMOHHOTO OT>KUTa?

14. O6bscHUTE, BO3MOXKHO JIM IPOTEKaHUE PEKPUCTAIITU3AIUH [TPU HATrpeBe
MeTaJljla, He MOJBEPraBIIETOCs MPEIBAPUTEIIHLHON XOJIOAHOM MIACTUYECKOU
nedopmaruun?

15. Yro Takoe kpuTHUECKas CTENEeHb aedopmarun?

16. O0BscHUTE, TOUEMY IIPU TOpsiuel 00pabOTKe TaBIEHUEM HE PEKOMEH TyeTCs
MPOBOAUTH TIOCJICTHIOO OTIEPAIIUI0 C MAJION CTENIEHBIO 00XKaTHs?

17. Kak BnusieT pa3mep 3epHa CTaJId Ha €€ CKIIOHHOCTh K XPYIIKOMY pa3pyLIEHUIO U
MOPOT XJIAJHOJIOMKOCTH?

18. Ykaxure TeMIepaTypHble HHTEpBaJIbI CYIIECTBOBAHUS 0—Kele3a, y—Kese3a u
a—Kenesa.

19. Kakoii Tun TBEpI0TO pacTBOpa 00OpasyeT yIiepos C keae3om?

20. Yto Takoe GeppuT, ayCTEHHUT, IIEMEHTHUT (HaiiTe onpeaesieHne dTux ¢as,
YKQXKUTE TUI KPUCTAJUTMUECKONW PEIIETKH, MAaKCUMAJIbHYIO PACTBOPUMOCTh
yIJIepoaa u CBOKcTBa)?

21. Ha xakue BOpoChl OTBEYAET JuarpaMma COCTOSIHUSA?

22. Kak 1o muarpamMme COCTOSIHUS ONPEIeTUTh KOHIICHTPAIIHIO (COCTaB)
HaAXOJSAIINXCS B paBHOBECUH (Pa3 U MX KOJTMYECTBEHHOE COOTHOIICHHUE?

23. Urto mpeacrapiseT coboi nepiur, genedypuT. B pesynbrare Kakux
npeBpaleHuii OHU 00pa3yroTCs?

24. U3 xaxoit da3zbl Beiaensercs LI (mepsuunsrii), L{II (Bropuunstit) u IIT1
(TpeTnuHbIi)?

25. Kakue criiaBbl Ha3bIBaKOT CTAISIMA U YyTyHaMu?

26. . Kakue cruiaBbl Ha3bIBatOTCS JOIBTEKTOUIHBIMU CTaIsIMU?

27. Kakyto MUKPOCTPYKTYpPY UMEIOT JOIBTEKTOUIHBIE CTAJIM MOCJIE MEIJIEHHOTO
OXJIXKICHHSI IPU KOMHATHOU TeMrieparype? CKoIbko y HUX (a3 U CTPYKTYPHBIX
COCTaBIISAIOIINX ?

28. Kak mo MUKpOCTPYKTYype 103BTEKTOUAHON CTANIM MOCIE MEIJIEHHOTO
OXJIXKICHHSI MOXKHO OIPENIeIUTh IPUMEPHOE CofiepkaHue B Hell yriepona?

29. Kaxoli criaB Ha3bIBaeTCs 3BTEKTOUIHOM cTanbio? Kakyro oHa numeer
MUKPOCTPYKTYpPY?

30. Kakyto MUKPOCTPYKTYPY UMEIOT 3a9BTEKTOMIHBIE CTATU TIOCJIE MEJIJIEHHOTO
OXJIXKICHUSI TPU KOMHATHOM TeMiieparype? Ckoibko y HUX (a3 U CTPYKTYPHBIX
COCTaBJISIOIINX ?

31. Kakue cruiaBbl Ha3bIBalOTCS JOIBTEKTUYECKUMU, IBTEKTUUECKUMU U
3a3BTEKTUYECKUMU OeNbIMU uyryHaMu? Kakyto OHU UMEIOT CTPYKTYpY NpHU
KOMHaTHOH Temrieparype? CKoJIBbKO (a3 M CTPYKTYPHBIX COCTABIISIIONIUX B HUX?
32. Kaxoe npeBpanienue npoucxoaut Ha auHuu ECF nuarpammer Fe-Fe3C?

33. Kakoe npeBpamienue npoucxonut Ha tuHuU PSK nuarpammer Fe-Fe3C?

34. Yem oTMUarOTCS MEXKAY COO0M cepblii, KOBKUI U BEICOKOIPOYHBIN YyTyHbI?
35. Kakyro ¢hopMy umeroT rpauTHBIE BKITIOYCHHS B CEPOM, KOBKOM,
BBICOKOIIPOYHOM YyT'yHax?

36. Kakyro CTpyKTypy METaJNIMYE€CKON OCHOBBI MOTYT UMEThH CEpPbIiA, KOBKUU U
BBICOKOIIPOYHBIE YyTYHBI?

37. Pacimndposats Mapky crayim, Harpumep POM3.

38. 3ammdposars crans onpeneneHHoro cocrasa. Hampumep: 0,08%C; 18,0%Cr;
12,0%Ni; 1,0%Nb

39. MoxeT nu TeMreparypa HarpeBa nmpu TepMooOpaboTKe ObITh BBIIIIE
TEeMIIEPaTyphl CONUAYC cIuiaBa?

40. Bo3morkHa 11 3aKaJika CIIaBa, B KOTOPOM (ha30BbIe MPEBPAIICHUS
OTCYTCTBYIOT?

41. Yto Takoe 1uarpaMmma M30T€PMHUYECKOrO pacnaia Nepeoxaak IEHHOTO
aycTeHuTa? B Kakux KOOpJIMHATAX OHA CTPOUTCS?

42. Kakyto onepanuio TepMooOpabOTKH Ha3bIBAIOT 3aKAJIKOM?

43. B yeM 3aKIIr04aeTcs HopMaau3anus CTajaun?




44. Kakyto omeparuio TepMooOpadOTKH Ha3bIBAIOT MOTHBIM OTKUTOM?

45. Uto Takoe IepauT, COpOUT, TPOOCTHUT?

46. Uto obiiero u B yem pasznuuue crpykryp I1, C, T?

47. Uto Takoe MapTEHCHUT?

48. OT yero 3aBUCUT TBEPJIOCTh MapTeHCUTA?

49. Kak BbIOpaTh TeMIiepaTypy HarpeBa 1oj 3aKaJIKy JUIsl JOOBTEKTOUHOI CTaIn?
50. Yro Takoe neperpes?

51. B yem nmpuHUIUNHATBHOE Pa3IMUKE B PEKMMaX MOJHOTO OTXKUTA U 3aKaJIKU?
52. Kakyro ¢opmy UMEIOT KapOUIHBIE YaCTUIBI B COPOUTE U TPOOCTHUTE,
MoJTy4yeHHbIe IIPU pacnajie aycTeHura?

53. Kakyro onepaiuto TepMoodpadboTKu Ha3bIBatOT OTIyCcKoM? C KaKo# 1elbio
MPOBOUTCS OTIYCK?

54. Tlpu xakux temneparypax nposoaurcst HTO nns ymepoaucteix cranei?

55. Kakyto cTpykTypy U cBolMcTBa uMeet craib nocie HTO?

56. B xakux ciyyasix UCIOJIb3YIOT HU3KUN OTITYCK?

57. Ilpu kakux temneparypax npousBogatr CTO s yriepoaucTeix crajaei?

58. Kakyto cTpykTypy ¥ cBoicTBa uMmeeT ctaib nociie CTO?

59. Ilpu kakux temneparypax npousBogat BTO mist yriiepoaucTeix craneit?

60. Kakyro cTpyKTypy U cBOlCTBa UMeeT cTajib nocie BTO?

61. Kak u3meHsieTcs mpo4HOCTh 3aKaJICHHOW CTajIu MPHU MOBBIIIEHUH TEMIIEPATyPhl
OTITyCcKa?

62. Kak BnusieT JerupoBaHue CTAJIA Ha MPOLECCHI, MPOTEKAIOIINE B CTAJIU MPU
oTIycKe?

63. Kakoe mpakTuiyeckoe 3Ha4eHHEe UMEET CIIOCOOHOCTH JISTUPOBAHUS CABUTATH
[pa3BUTHE MIPOIIECCOB OTIIYCKa B CTOPOHY 0oJiee BHICOKUX TeMIeparyp?

64. Yto Takoe ymyuuieHue?

65. KakoBa ¢opma kapOuanbix yactur B Cotm. u Torm.?

66. YUem otnnuaercs OKC, nonmyuennas npu ormycke, or ®KC, nomydeHHoit 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. MarepuanoBenenue Y4eb. st By30B 10 HAIPABICHUIO U
CIEUHUAIIBHOCTSM B O0JI. TEXHUKH M T€XHOJIOruu: nocssil. namstu . Y. Cunopuna
b. H. Ap3amacos, B. . Makapoga, I. I. Myxun u ap.; [Toxg o6m. pen. b. H.
Ap3samacosa, I. I. MyxuHna. - 6-¢ usna., crep. - M.: U3garenscteo MI'TY, 2004. - 646
C.

6) OononHumenvbHas Iumepamypa:
1. Tennep, FO. A. Marepuanoenenne Yueb. nocodue jis By30B [lox
pen. A. I. Paxmraara. - 6-e usg., nepepad. u gom. - M.: Metamutyprus, 1989. - 456
C. UL
2. Tynses, A. I1. UactpymenTanbhbie cranu Crpas. A. 1. I'ynses, K. A.
Manununa, C. M. CaBepuHa. - 2-e u3j., nepepad. u gor. - M.: MammHocTpoeHue,
1975. - 272 c. un.



3.

Kypasnes, B. H. MamunocTtpoutenshbie ctanu Texket CripaBouHuk B.

H. Kypasnes, O. 1. Hukonaesa. - 4-e uzz., nepepad. u goi. - M.:
Mamnoctpoenune, 1992. - 480 c. uin.

4.

Kapera, H. T. [IBeTHbic MeTasuisl 1 cruiaBbl TekeT yued. mocodue H. T.

Kapesa ; FOx.-¥Ypamn. roc. ya-1, Kad. ®u3. metannoBegaenue u pusznka TBEPIOTO
tena ; OYpI'Y. - Uensbunck: M3ngarensctro FOYpI'Y, 2008. - 111, [1] ¢. n.

6) omedyecmeernHvle U 3apy6€9fCHbl€ JHCYPHAJbL NO ()MCL}MI’UZMH@, umeroujuecs 6 oubnuomexe:

1.
2.

MertanioBeneHue U TepMuyeckas 00paboTka METaIoB
MamunHocTtpoeHue

2) MemoouuecKue YKazaHus 01 Cmy0eHmos8 no 0C80EHUIO OUCYUNTUHDL.

1.

MarepuanoBeaenue: yueonoe nocooue/ X.M.MOparumos,

B.M.®unaros, H.A.Illa0ypoga. - Yensouuck: U3a-so FOYprY. 2010.-38c.

2.

MarepuanoBeaeHue: yueoOHoe nmocooue K 1adboparopHbiM paboTam

/U.B.Jlantuna, B.JI.Unbuue, A.C.Co3biknaa.— Yenmssounck: U3n-so FOYpI'Y, 2013.—

8lc.

U3 HUux. y'{e6H0-M6m061/l’fl€CKO€ obecneverue camocmosmenbHou pd60mbl cmydeﬂma:

I.

MarepuanoBeaenue: yueonoe nocooue/ X.M.MOparumos,

B.N.®unaros, H.A.Illa0ypoga. - Yensounck: M3a-so FOYprY. 2010.-38c.

2.

MarepuanoBegenue: yaeoHoe mocodue K 1abopaTopHbIM paboTam

/U.B.Jlanuna, B.JI.UnbuueB, A.C.Co3bikuna.— Yensionnck: Uzn-so FOYpI'Y, 2013.—

8lc.

JJIEKTPOHHAsA Y4eOHO-MeTOAMYeCKAs TOKYMEeHTAIl U

HaumenoBanue
No Bun peeypea s | bubnunorpaduyeckoe onucanue
JUTEPATYpPhl |  AIEKTPOHHOU
bopme
MarepuaoBeIeHre U TEXHOJIOTUsl MaTepraioB B 2 4. YacTts 1 :
yaeOHuK ayist By3oB / I. I1. dertucos [u ap.] ; mon penakuueit I I1.
OcHopHas  |[InexTpoHas deTtucosa. — 8- uzM., nepepad. u mon. — Mocksa : 3naTenbcTBo
1 repatypa [GuGmoTexa Opaiit [Opaiit, 2021. — 406 c. — (Briciiee oopa3oBanue). — ISBN 978-5-
534-14075-0. — TekcT : anexkTpoHHbIN // OOpazoBaTeabHas
rtatdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/470775
(mara oopamenus: 04.10.2021).
Comnnues, O. I1. CnenunansHbie MaTepralibl B MAIIMHOCTPOEHHUH :
yuebnuk / FO. I1. Connues, E. U. Ilpsaxun, B. 1O. [Iuupaiinen. — 2-
DNEeKTPOHHO-
OcrosHas  6uGmmoTeaHas e u3a., ucnp. u non. — Cankr-IlerepOypr : Jlanb, 2019. — 664 c. —
2 ISBN 978-5-8114-3921-8. — TekcT : anexkTpoHHbI // Jlans :
nmuTepaTypa |cucTeMa ]
snarensersa Jlans DIIEKTPOHHO-OMOMoTeyHas cuctema. — URL:
https://e.lanbook.com/book/118630 (mata obpamenus: 04.10.2021).
— Pexxum nocTyna: st aBTopu3. MOJIb30BATEIEH.
MarepuaoBeIeHre U TEXHOJIOTUS MaTepUaIoB B 2 4. Yacts 2 :
yaeOHuK Ais By3oB / I. I1. detucos [u Ap.] ; OTBETCTBEHHBII
3 OcHoBHast  |[DJIEKTpOHHAS penakrop I'. I1. ®etucos. — 8-e uzm., nepepad. u mon. — Mockaa :
muteparypa |[oubnunoreka KOpaiit|3garensctBo HOpaiit, 2021. — 410 c. — (Bsiciiee o6pa3oBanue).
— ISBN 978-5-534-15155-8. — TekcT : aneKTpOHHBIH //
O6pazoBatenpHas wiathopma FOpaiit [caiiT].




|https://urait.ru/bcode/487629

9. UndopManiuoHHbIE TEXHOJIOTHHU, HCIIOJIb3yeMble NMPH OCYILECTBICHNH
0o0pa3oBaTe/ILHOIO NpoLecca

Ilepeyenb UCIIONB3yEMOrO IPOrPAMMHOIO 00ECTIEUEHHUS:

Her

[lepedenpb UCTIONB3yEMBIX HHGOPMAIIMOHHBIX CIIPABOYHBIX CUCTEM:

1. -baza manaeix BUHUTU PAH(6eccpouno)

10. MarepuaibHO-TEXHUYECKOe O0ecredeHue TUCHUIIIMHBI

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

Bun 3anaruit aj;.; IpeayCTaHOBJIEHHOE IPOrpaMMHOE 0OecieueHue, UCTIONIb3yeMOe /s pa3IMYHbIX
BUJIOB 3aHATHI

Jlexumun ayUTOPHS], OCHAILICHHAS MYJIBTUMEIHMIHBIM TPOEKTOPOM
YueOHast 1aboparopusi MaTepuaioBeIeHUs, OCHAIEHHAS: — I€YaMHU JJIsl HarpeBa
00pa3uoB; — TBepaoMepaMu bpunemns u Pokseiia; — py4HbIMU IPOKATHBIMU
CTaHaMU; — MeTajuorpadguyecKkuMu Mukpockornamu. 2. [lnakarel u gponuu

Jlabopatopusie [230a |(kogoTpaHCIIapaHThl) 0 OCHOBHBIM pasnenaM Kypca. 3. Komnekuus
3aHATUA (1) |makpouunpoB 1 u310MOB. 4. MoJenu KpUCTANTNYECKUX PEIIETOK METAIJIOB. 5.

Paznarounbiii Marepual 1o teMe «CruiaBbl xKeae30—ymiepoay. 6. Meronnueckue
nocobus k gaboparopHbIM padotam. 7. KOHTposibHBIE 3aaHUs IO OCHOBHBIM

pasnenam Kypca. 8. YueOHble KHHO(DHIbMBI.




