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IMPEAUCJIOBHUE

VYyebnas nmucnmmuimnHa «TexHomoruss TepMuueckod o00paboTkm» (mamee —
JTUCIMIUIMHA) OPUEHTUPOBaHA HAa ()OPMHUPOBAHHE y OOYYAFOIIUXCS KOMITCTEHITHI B
paMKax OCHOBHOW MPO(EeCCHOHAIBHONH 00pa30BaTeIbHOM MPOTPaMMBbI BBICIIETO
oopazoBanust  (OIIOII BO) mo  wHampaBineHuto  moarotoBku  15.03.01
MammHocTpoeHue, npoduisb «[IporpeccHBHBIC TEXHOIOTHH JTUTHSD).

1. HEJIb U 3AJAYU OCBOEHUSA JUCIHUIIJIMHBI

Ieap ocCBOEHUS AUCHUILIMHBI — oOmenpodeccuoHaibHas IOATOTOBKA
oOyyarommxcsi B 00JIACTM  HAy4YHO-UCCJEAOBATEILCKOM H  IPOM3BOJICTBEHHO-
TEXHOJIOTUYECKOW JIeITCIHbHOCTH, CBS3aHHOHW C TPAJUIIMOHHBIMH M HOBBIMH
HAayYKOEMKHMM TEXHOJIOTUSIMU TPOW3BOJICTBA M HCIIOJB30BAHUSA PA3JIUYHBIX MapOK
YEPHBIX U IBETHBIX CIUIABOB, UX CTPYKTYPOH M CBOMCTBaMH, (HOPMUPOBAHUE HAYUHO-
000CHOBAaHHOTO IIOAXO0JIa M TPUOOPETCHHE CTYJACHTAaMH HABBIKOB pEIICHUS
MPAKTUYECKUX 33/1a4 B 00J1aCTH MAIIMHOCTPOCHUSI.

3ajgauu IUCIUILINHEL:

— o0ecrneunTh yMEHNE BHIOMPATh OCHOBHBIC U BCTIOMOTATENIbHbIE MaTepUAIIbl U
CIOCOOBI peann3aii TEXHOJOTHUYECKUX MTPOIIECCOB TEPMUUECKON 00paboTKU;

— obecrneunTh yMEHHE IPUMEHSTh IIPOTPECCUBHBIE METOABI AKCIUTyaTarluu
TEPMUUECKOTO 000PYA0BaAHUS,

— o0OecrnieueHUEe YMEHUH YMEHHUEM NPUMEHATh METOJbl CTaHJAAPTHBIX
WCIIBITAHUM 1O ONPEACTICHUI0O MEXAaHUYECKUX CBOMCTB CIIJIAaBOB.

2. MECTO JUCHUILIMHBI B CTPYKTYPE OBPA3OBATEJBHOM
HNPOI'PAMMBI ®I'OC

JucuumirHa BXOJUT B BAPUATUBHYIO YacTh y4EOHOTO MjiaHa 00pa3oBaTebHON
porpaMMbl U peanusyercs Ha 3 Kypce(-ax) B 6 cemectpe(-ax).

[IpenBaputenbHO  M3y4yaroTcs  AMCLMILIMHBL: «Mamepuanogedenue»,
«TexHonocusi KOHCMPYKYUOHHBIX MAMEPUATLOBY .

basupyrorcss Ha U3y4eHMHM JIUCUUIUIMHBL «Ynpouusiowas obpabomka 6
MAUUHOCMPOECHUU .

3. IJTAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA JUCIUIIJIMHBbI

N3yuenne NUCUUILIMHBI HaAmpaBieHO Ha (opMupoBaHHE y O0OyYaromuXcs
kommnerentni [TK-17, ITK-18, npeacrapineHHbix B Tadauie 1.

Ta6nuna 1 — [Inanupyembie pe3yabTaTbl 00y4YeHUs MO JUCHUTUINHE

KO)I 1 HAUMCHOBAHUE KOMIICTCHIITN Pe?;y.]'H)TaTBI 06yquI/1$[ 10 AUCIIUIIIINHE

[IK-17. VYmeer BbIOMpaTh OCHOBHBIE WU | 3HATh:
BCIIOMOTATEIbHbBIE MAaTEpUAJIbl U CIOCOOBI




pcanu3and OCHOBHBLIX TEXHOJIOTMYCCKHUX | MaTCpUAJIbI u obopynoBaHue AT
TIPOIECCOB M NPHMEHATH IIPOrPECCHBHBIC | IPOBEACHHE  TepMuteckoll  obpaboTkn

METOZIBI OKCTITYaTalHH TEXHONOTHIECKOTO ;;TTT:H
000pyNOBaHUs IPH U3TOTOBJICHUU U3IEIAN | ¢ TemepaTypy Harpesa,
MalIMHOCTPOCHUA ONIPE/IENIATh BPEMsI BBIIEPIKKH, BBIOMPATH
COCTaB 3alllMTHbIX TIa30B, OXJIAXKAAIOIIHUX
cpen
BJAaA€Th:
HaBbIKaMHU OKCILTyaTalilun TEPMHUYCCKUX
neyen
IIK-18. VYwmeer MPUMEHSATh METOJbI | 3HATH:
CTAaHIAPTHBIX UCIBITAHHII [0 OLIPEICIICHHIO | METOAbL M CPECTBA IPOBECHHS HCIIbITAHMHA
(bH3UKO-MEXaHUYECKUX CBOMCTB p | O OMPCACICHMIO ~ OCHOBHBIX usmio-
. | MEXaHUYCCKHUX CBOUCTB MH3JACIIMH, MCTOABI
TCXHOIOTHICCKHX 1IOKa3aTelIcH Ka4€CTBCHHOI'O 1 KOJIMYECCTBCHHOI'O aHAJIN3a
HCIIONIb3YCMbIX MATEPHAIOB M TOTOBBIX | yx MHKPOCTPYKTYDHI
15691 (S1507¢ yMeTh:
IMPOBOAWTL MCIIBITAHUA TI10 OIPECACICHUTIO
MCXaHHUYCCKUX CBOMCTB CI1JIaBOB,
IMPOBOAUTD KaueCTBEHHBIN nu
KOJINYECTBEHHBIN aHaJIn3 ux
MUKPOCTPYKTYPBI
BJIAJETD:
HABBIKAMH HCIIOJIb30BaHUSI TPUOOPOB ISt
HU3MCPCHUA TBEPAOCTH ; HaBbIKaMHA

UCIIOJIb30BaHUsl ONTUYECKUX MHUKPOCKOIIOB
JUIsL OLIEHKU MUKPOCTPYKTYPHI CIIABOB

4. OFBEM JUCHUIIJIMHBI U BUJIbl YYEFHOM PABOThHI

OO0mast TpyA0EMKOCTh TUCIHUIUIMHBI cOocTaBisieT 3 3adeTHhIX eauHuI(br) (108
akajemudeckux 4yaca(-o)). PacnpeneneHue TpynO€MKOCTH AMCIUILUIMHBI 1O BUJIaM
y4eOHOHM paOOThI M cEMEeCTpaM MpeCTaBIECHO B Tabauue 2.

Ta6nuna 2 — PacnipeeneHue TpyJ10eMKOCTH JUCHUILUIMHBI TT0 BUJaM yueOHOU pabOoThI
U CEMEeCTpam

Buabl yueoHoii padoTsl B TpyaoeMKoCThb, 4ac.
COOTBETCTBHH € Y4eOHBIM MJIAHOM Bcero CemecTp
o0pa3oBaTe/ibHON MPOrPaMMbI 1123 |4 |5 |6 |7]|8]09 A B C
1. KontakTHast padoTa o0yyarommxcst 6 - - - - - 6 - - - - - -

C meaarorn4yeCKUMH paﬁOTHI/lKaMI/I,
B TOM YHCJIC:

1.1. Jlexuuw, Jac. 4 4 R
1.2. JJaboparophble paboTBbl, yac. 0 - - - - - - - - - - -
B TOM 4HCJIe B (hOpME IIPAKTHIECKON
MOATOTOBKH
1.3. IlpakTuyeckue 3aHsTHsl, Yac. 2 - - - - - 2 - - - - -
B TOM 4HCJIE B (hOpME IIPAKTHIECKON
MOATOTOBKH
2. CamocrosiTesbHasi paboTa 93 - - - - -] 93| - - - - -

o0yualommxcs, yac.




Bunel yueoHoii padoTsl B
COOTBETCTBHH C Y4eOHBIM IIAHOM
00pa3oBaTeIbHOI MPOrpaMMbI

TpyaoemMKoCTb, 4Yac.
Cemectp
1[2[3]4]5]6[7[8]9] A ]

Bcero

B | C

3. Texyluii KOHTPOJIb yCIIEBAEMOCTH
H NPOMEKYTOYHAS aTTeCTalusA
odyuarommxcs,

B TOM 4YHUCJIE!

3.1. Dx3ameH, ceMecTp 6

3.2. 3auer, ceMmecTp -

3.3. 3auer c OlLEeHKOH, ceMecTp -

3.4. KypcoBoii mpoeKT (KOHTpPOJIb), -
ceMecTp

3.5. KypcoBas paboTa (KOHTpOIIb), -
ceMecTp

3.6. PacuerHo-rpaduueckas padbora -
(KOHTPOJIB), ceMecTp

3.7. KonrponpHas paboTa (KOHTPOIIB), -
ceMecTp

Oomast TpynoemMkocTs (3 3.e.) 108

5. COAEP) KAHUE JUCHHUITJIMHbI
5.1. CTpykTypa M CHUILTHHBI

CtpykTypa IUCHUIUIMHBI TIPEACTaBIICHa B BHJE TEMaTHUUYECKOTO IIJlaHA B
tabmnurie 3.

Tabmuua 3 — TemaTH4ecKuH IUIAH JUCIIUILIMHEI

TpyroeMKocTb, Yac.
H Bceero | Jlekuum | JlaGopa | IIpaktn | Camoct
auMeHOBaHHe pa3jieia (TeMbl)
e — TOPHbIE | 4YeCKHe | OSITeJIbH
padoThl | 3aHATHSA as
pabora
1. O0mue cBeieHUs1 0 CTPOCHUH 10 1 — — 9
METAJJIOB U CILIABOB, MeXaHU3Me UX
KPHMCTAUIM3ALUH H BHAAX
TePMHUYECKOii 00padoTKHU
Tema 1. OOmmue cBeieHUs O CTPOSHUU 10 1 — — 9
METAJUIOB | CIUIaBOB, MEXaHNU3ME MX
KpUCTAJUIN3ALUH U BUAAX
TepMHUecKOr 00paboTKu
2. OTKMT IepBOro poaa 27 — — — 27
Tema 2. ' OMOre€HM3aMOHHBINA OTKHT 9 - - - 9
Tema 3. Pexpucramin3anuoHHbIN 9 — — — 9
OTXHT W JOPEKPUCTATUTN3AIIHOHHBIN
OTXKHT
Tema 4. OTxuUT, yMEHBIIAIOTIHIA 9 - - 9
HanpsHKeHUs
3. OT:KHMT BTOPOrO pojaa 12 1 — — 11
Tema 5. OTxuUT BTOPOTO pojia 13 1 — 1 11
4. 3akajaka 11 1 — — 10
Tema 6. 3akanka 12 1 — 1 10




TpyroeMKoCTb, 4Yac.
H Bceero | Jlekuun | Jlabopa | IIpakTun | Camocrt
anMeHOBaHHe pa3jesa (TeMbl)
. TOPHbIE | 4YeCKHe | OSITeJIbH
padoThl | 3aHATHSA as
padora
5. CTapeHue u OTIYCK 19 1 — — 18
Tema 7. Otmyck 10 1 — 9
Tewma 8. Crapenue 9 — — — 9
6. TepmomexaHuuyeckasi 00padoTKa 9 — — - 9
Tema 9. Tepmomexanuueckas 9 — - - 9
00paboTKa
7. XuMHKO-TepMHYecKasi 00padoTKa 9 — — - 9
Tema 10. XumMuko-repMudecKas 9 — — — 9
o0paboTka
Hroro 99 4 — 2 93

5.2. Pacnpenenenne c¢opmMupyeMbix KOMIETEHIMI MO pa3genam (Temam)
AUCUMILITHHBI

Pacnpenenenne QopMupyeMbIx KOMIETEHIMM MO pasjeiaM JAUCIUILIUHBI
MPEICTABICHO B TabuIie 4.

Ta6J'II/IHa 4 — q)OpMI/IpOBaHI/IG KOMHGTGHHI/Iﬁ I10 pasaciiaM JUCHOUIIINHBI

HaumenoBanme pa3jaesa (TeMbl) JUCHUILIMHBI Koax xomnerenuuu
o 3
o2 o
= =
Tewma 1. OGmiue cBeeHUSI O CTPOSHUU METAIIIOB U + +
CIUIaBOB, MEXaHU3ME WX KPHUCTAIM3AIUU U BUAAX
TePMHUECKON 00pabOTKH
Tewma 2. 'OMOreHU3alIMOHHBIN OTKUT + +
Tewma 3. PexpucTtaimu3aiiioHHbINA U + +
JOPEKPUCTAIUTM3AIMOHHBIN OTKUT
Tema 4. OTxuUr, yMEHbIIAIOLUN HAPSKEHUS + +
Tema 5. OTxUT BTOPOTO pojia + +
Tewma 6. 3akanka + +
Tema 7. Otniyck + +
Tema 8. Crapenue + +
Tema 9. TepmomMexanuueckasi 06paboTka + +
Tema 10. Xumuko-tepmudeckasi 00paboTka + +

5.3. Jlekuun

IlepedyeHp 3aHATUN JIEKIMOHHOIO THIIA, UX COAEPKAHUE U TPYIOEMKOCTH
IIpeCTaBIICHBI B Ta0IHUIIC 5.



Tabnuma 5 — TemaTuka u coaepkaHue JEKIU

HaunmeHnoBanue TeMbl
JUCHHUILIHHBI

Tema Jexknun

Conep:xanue JieKIUA

TpyroeMKoCTb,
yac.

Tema 1. O6mue
CBEJICHHS O CTPOCHUHU
METaJUIOB U CILJIABOB,
MEXaHU3ME MX
KpI/ICTaJ'IJ'II/I?;aI_[I/II/I )41
BHJIaX TEPMHUCCKOMN
o0paboTku

OO6ume cBeneHus o
CTPOCHUH METAJLIOB
CILIABOB, MEXaHH3ME UX
KPHUCTALUTM3AMY U BUJIAX
TEPMUYECKOI 00paboTKH

Crpoenue ciurtka
(otnuBKHM). MexaHu3m
nporecca KpUCTaITH3aIHH.
Kpucrannuzanus B
HEPABHOBECHBIX yCIOBUSIX.
Xumuueckas
HEOJTHOPOJAHOCTH JINTHIX
METaJIJIOB: JIUKBALIMS,
cerperaius, oopa3zoBaHue
HEPaBHOBECHBIX (ha3.
CBs13p MEXly CBOWCTBaMU
CIUIaBOB U TUIIOM JHarpamm
COCTOSIHUS. 3a1auu
TEPMUYECKON 00pabOTKH.
[TapameTpsl TepMuyeCKOn
00paboTKH.
Knaccudukanus Bugos
TEPMUYECKON 00pabOTKH.
CBs13b cr10c000B
TEPMUYECKON 00pabOTKH C
JTUarpaMMaM# COCTOSTHUS.
HarpesaresnbHbie
YCTPOMCTBA U CUCTEMBI IS
TEPMUYECKON 00paboTKH
CILJIABOB.

1

Tema 5. OTxur BTOporo
pona

OT:xur BTOpOro pona

OO111e 3aKOHOMEPHOCTH
(ha30BBIX TIPEBpAILICHUI B
TBEP/IOM COCTOSIHHH.
Kunertuka dazoBbix
IIPEBPALLICHUMN.
OO6pa3oBaHue aycTeHUTa
npu Harpese. CTpyKTypHast
HACJIEJICTBEHHOCTD U
NEPEKPUCTAIIN3ALINS
aycrenuTta. /luddysznonnsie
IIPEBPALICHUS] AyCTCHUTA
P OXJIAXKICHUU.
CTpyKTypHOE BBIPOXKJIEHUE
nepauta. Pa3HOBUIHOCTH
OTJKHMIa CTajeH: IMOJIHBIH,
HEIIOJIHEIH,
cepouIu3npyIOIIHNH,
U30TEPMUYECKUN OTXKUT,
HOpMaJu3anus,
MaTeHTHUPOBaHHUE.
I'padutuzupyronmii oT>KUr
YyryHa: OT’KUT 0e0ro
YyryHa Ha KOBKUH, OTHKUT
JUIsl yCTpaHeHus oToena.
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HaunmeHnoBanue TeMbl
JTUCIHUTILINHBI

Tema Jexnun

Conep:xanue JeKIIUA

TpyroeMKoCTB,
yac.

HuskoremnepatypHslit
CMATYAKOLIUN OTKUT
yyryHa. Hopmanuzanus
yyryHa. OT>KHUI' [BETHBIX
METaJIJIOB U CIIJIaBOB:
reTepOreHN3alMOHHbBIN
OTKUT (CMATYAIOIIHNI
reTepOreHN3alMOHHbBIN
OTKHT,
reTepOreHU3alMOHHbIN
OTIKUT ISl IOBBIILICHUS
KOPPO3UOHHOW CTOMKOCTH),
OTXHT C (pa3oBoi
NepeKpUCTAIIU3ALUEH.

Tema 6. 3akainka

3akaika

Harpes u oxnaxnenue npu
3aKaJIKe, KpUTUYECKast
CKOPOCTb OXJIAXACHUS U
IIPOKAJIMBAEMOCTb.
CTpyKTypHbBIE U3MEHEHUS
IIpH 3aKayike 6e3
noJIMMOP(GHOTO
IIPEBPALLCHHUS.
OcobenHoctu
MapTEHCUTHOTO
IPEBpAILCHUS B
YTIEPOAUCTBIX CTAIAX.
Temnepatypsl Hauana u
KOHI]a MAPTEHCUTHOTO
MIPEBPALICHUS: BIUSHUE
YTIEPOAA U JIETUPYIOLINX
3JIEMEHTOB.
MukpocTpykTypa u
cyOCTpYyKTypa CIIJIaBOB,
3aKaJICHHBIX HA MApTEHCHT.
MapTeHCcuT HanpsHKeHUs 1
MapTeHCUT Jie(hOopMalHH.
DddekT 3anoMuHaAHUS
(opMBI U CBEPXYNIPYTOCTb.
W3meneHne cBOMCTB
CIUIaBOB IIPH 3aKaJIKe Ha
MapTeHCUT. bellHuTHOE
npespauieHue. CtpoeHue
OeliHnTa, MEXaHUUECKHUE
CBOMCTBA CTaJIH C
OCMHUTHOI CTPYKTYpPOH.
[IpokanuBaeMocTh U
KpUTHYECKasi CKOPOCTh
OXJIKCHUS.
XapakTepuCTUKU
MIPOKAJIMBAEMOCTH.




11

HaunmeHnoBanue TeMbl
JTUCIHUTILINHBI

Tema Jexnun

Conep:xanue JeKIIUA

TpyroeMKoCTB,
yac.

OObeMHast 3aKajika CTajci:
HarpeB U OXJIAXKJICHHUE TIPH
3aKalike, CII0COOBI 3aKaJIKH,
3aKajka ¢ 00paboTKOI
xonoaoM. OKHCIICHUE B
00e3yTIIepOKUBAHUE CTATTU
[IPH HATPEBE.
[ToBepxHOCTHAs 3aKaliKa
CTajIu: 3aKaJiKa C
UHIYKIIHOHHBIM HAaIPEBOM,
3aKajiKa C Ja3epHbIM
HarpeBoOM, 3aKajKa ¢
HarpeBoOM IIaMEHEM
TOPEJIKH. 3aKajaKa 4yryHa.

Tema 7. Otmiyck

Otnyck

CTpyKTypHbBIE U3MEHEHUS
npu otiycke. Ilepsoe,
BTOpPOE U TPETHE
«TIpeBpaILEHUs» NIPU
ornycke. Huskuii, cpennuit
Y BBICOKHH OTIIYCK.
N3meHneHne MexaHU4eCKUX
CBOICTB IIpU OTITyCKE
cTajiell ¥ BBIOOp pekuma
ornycka. OTimyckHas
Xpynkocts [ pona
(neobOparumas) u Il pona
(oOpaTtumasi).

Hrtoro

5.4. JlaGopaTopHblie padoThI

JIabopaTopHbie pabOThI O JUCHUIUIMHE HE MPEAYCMOTPEHbI YUEOHBIM MJIAHOM
00pa3oBaTeabHOI MPOrpaMMBbl.

5.5. lIpakTuyecKkue 3aHATUSA

[TpakTHdeckue 3aHATHS 1O IUCIUIUIMHE MPEAYCMOTPEHBI YUCOHBIM IJIAHOM
o0pa3oBaTeIbLHON MPOTPAMMBI.

IlepeyeHp NPAaKTUYECKUMX 3aHATHNM, WX COAEp)KAHUE U TPYAOEMKOCTb

MIPE/ICTaBIICHBI B TabuUIIE 7.
Tabnuma 7 — TemaTrka u cofiep>KaHue MPAKTUYECKUX 3aHITHM

HanmenoBanue Tembl | Tema npakTuueckoro Conepxanue TpynoeMkocTb,

AUCHHUILINHBI 3aHATHSA NPAKTHYECKOI0 3aHATHS qac.

Tema 5. Oxur Broporo |M3yuenue rexHonoruun |M3ydeHue TeopeTnueckux 1
pona. Tema 6. 3akanka. |TepMUYECKON OCHOB TEPMHUUYECKOU

Tema 7. Otmyck. 00paboTKu cTanu 00paboTKu cTanu (3aKajika,

(3akaJxa, HOpMaJIU3aLus, OTXKHT,

HOpMaJIM3alusi, OTXKUT,

OTIIYCK).
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OTITYCK) N3ydeHne TeXHOIOTHH
TEPMUIECKON 00paboTKH
JeTanek, N3roTOBICHHBIX U3
Pa3IUYHBIX MAapOK cTajei
0 TEXHOJOTUIECKUM
UHCTPYKUHUAM
MIPEATIPUSTHSL.

Br16op tumna u pexuma
TEPMUYECKOI 00paboTKH
CTaJIbHBIX JeTajeil 1mo

UHIUBUAYAIbHOMY
3aJJaHUIO.
Tema 5. Oxur Broporo |M3yuenue rexHonorun |M3ydeHue TeopeTHuecKux 1
pona. Tema 6. 3akanka. |TepMHYECKOU OCHOB TEPMHUUYECKOMN
Tema 7. Otmyck. 00pabOTKU pa3nUyHBIX |00pabOTKHU pa3InyHbIX
Mapok yyryHa (0emnslif, |Mapok uyryHa (Oenbli,
CepBbIH, CEepPbI, BEICOKOIIPOYHBIH,
BBICOKOTIPOYHBIH, KOBKHI).
KOBKHIA) N3yueHune TexHomornu

TEPMUYECKON 00paboTKH
JeTanel, N3roTOBICHHBIX 13
pa3IMYHBIX MapOK YyTyHa
10 TEXHOJIOTHICCKUM
UHCTPYKLHUAM
TPEITPHUSITHSL.

Br16op tumna u pexuma
TEPMUYECKOI 00paboTKH
YYTYHHBIX JieTalielt o
WHIUBUIYATBHOMY
3aJIaHUIO.

Hroro — — 2

5.6. CamocTosiTesibHasi padoTa 00y4aromuxcs

Bompockl, BBIHOCHMBIE Ha CaMOCTOSTEIBHOE H3y4YeHHE, TIPEJCTAaBICHBI B
tabmnuie 8.

Ta6HI/IHa 8 — BOHpOCBI AJI1 CaMOCTOATCIIBHOI'O N3YUCHUA OUCHHUITIIMHBI

HaumeHoBaHue TeMbl JUCHMILIMHBI | Bompocsl /sl caMOCTOATETbHOTO M3YYeHUS TeMbI
Tema 1. O0Omue cBenenus o crpoenuu | CtpoeHue ciuTka (OTIUBKHM). MexaHu3M mpolecca
METAIJIOB U CIIJIaBOB, MEXaHHU3ME€ UX KpucCTallIn3alliu. KpI/ICTaJ'IJ'II/ISaHI/IH B HCPAaBHOBCCHBIX
KPUCTATU3AUH U BUAAX yCIOBUAX. XUMHUYECKasi HEOTHOPOAHOCTD JIUTHIX
TePMUYECKON 00pabOTKHI METaJUIOB: JIMKBAIWs, Cerperaius, 00pa3oBaHue
HEPaBHOBECHBIX (a3.

CBs3b MCXKIOY CBOMCTBAMH CIIJIAaBOB M THIIOM JuarpaMm
COCTOSIHUS. 3a/1a4M TepMUYecKoit 06padboTku. [TapameTpsl
TepMuueckoi oopadorku. Kiaccudukanms BuioB
TepMUYecKoit 00paboTku. CBsI3b CIIOCOOOB TEPMUUECKOM
00paboTKu ¢ 1uarpaMMamMu coctosiHusl. HarpeBarenbHble
YCTPONCTBA U CUCTEMBI JJIsl TEPMHUUECKOM 00paboTKH
CIIABOB.
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Tema 2. 'oMOreHU3aIIMOHHBIA OTKUT

W3menenue CTpyKTyphl U CBOMCTB CILIABOB IIPU
TOMOTEHHU3AIMOHHOM oT)uTe. Bocxomsmas nuddys3us
npu oTxkure. [lo004HbBIE CTPYKTYPHBIE U3MEHEHUS.
['oMoreHu3ammsi ¢ HArpPEeBOM BBIIIIE TEMITEPATYPhI
HEPaBHOBECHOTI'O COJIMJTyCa.

Tema 3. Pekpucramin3almoOHHbIN U
JOPEKPUCTAILNTA3ALUOHHBIA OTHKUT

H3MeHeHue CTpyKTyphl MeTaia npu
JIOPEKPUCTAIIIM3ALMOHHOM OTXKUIe: OTJIBIX,
nonuronusanud. [lepsuunas, cobuparenbHas 1 BTOpUYHas
pekpucTauM3anus. Temneparypbl Hauana U KOHIA
pekpucraum3anui. GakTopel, ONpeaeIIoIIne pa3mep
PEKPHUCTAIUIN30BAHHOI'O 3€pHA: TEMIIEpPATypa, BpEMs
OT)KUTa, CTENEeHb J1eopMalui, XUMUYECKUH U (a30BbIi
cocraB. Jluarpammsl pekpucrainzauuu. MzmMenenue
CBOICTB MeTasia IpU JOPEKPUCTAIUTUIAMOHHOM U
PEKPHUCTAIUIM3ALMOHHOM OTXHre. BeiOop pexxnma
JTOPEKPUCTAITU3AUOHHOTO U PEKPUCTAIIN3AIMOHHOTO
OT)KUTA.

Tema 4. OTxUr, yMEHbIIAIOIHUI
HaIPsKEHUS

Hanpsoxenus [ poga (3onanbHbIe) U 1 pona
(MuxpoHanpspkenus). Tepmuueckue u ¢pazoBble
(cTpyKTypHBIE) BHYTpEHHHE HanpsbkeHUs. CHUKEHHE
OCTaTOYHBIX HAIIPSKEHUU ITPU OTXKUTE.

Tema 5. OTxur BTOporo poaa

OO61ure 3aKkOHOMEPHOCTH (Pa30BBIX MPEBpAILIEHUN B
TBEpAOM cocTosiHuM. KrHeTrka ga3oBbIx npeBpalieHui.
OO6pa3zoBaHue aycTeHuTa rnpu Harpee. CTpyKTypHast
HACJIEACTBEHHOCTh U MEPEKPUCTAIIM3ALINS AYCTEHUTA.
Juddy3nonHble mpeBpalleHus ayCTeHnuTa Ipu
oxJaxaeHuu. CTPyKTYpHOE BBIPOXKIEHUE NIEPIUTA.
Pa3HOBUAHOCTH OTKUTa CTAJIEN: TTOJHBIN, HENIOJIHBIM,
cheponaAN3UPYONINi, H30TEPMUUECKHUI OTIKUT,
HOpMalu3alys, naTeHTupoBanue. I padutusupyromumit
OTKUT YyTyHa: OT)KUT O€JIoro YyryHa Ha KOBKHM, OTKUT
JUId ycTpaHeHus otoena. HuskoremmnepatypHbiit
cMAr4arommi oTKUr gyyryna. Hopmanuzanus gyryHa.
OTXHT UBETHBIX METAJUIOB U CILIABOB!
reTEePOreHU3AIIMOHHBIA OTKUT (CMSATYAFOIITHI
TeTEPOreHU3allMOHHBIN OTXKUT, T€TePOreHU3aMOHHBIN
OT’KUT 71l TIOBBIIIEHNS KOPPO3UOHHON CTOMKOCTH),
OTXMUT C (a30BOl MepeKpUCTAIUIN3ALIUEH.

Tema 6. 3axanka

HarpeB u oxyaxkJieHre IIpy 3aKaJIKe, KpUTUIECKas
CKOPOCTb OXJIAXKACHUS U IPOKAIUBAaeMOCTb. CTPYKTypHbIE
W3MEHEHUS TIPH 3aKalike 0e3 moJTuMOophHOTO
npespateHust. OCOOEHHOCTH MapTEeHCUTHOTO
MIpPEBpaLIeHHs] B YTIIEPOJUCTBIX CTasIX. TemMrepaTypsl
Hayayia ¥ KOHIIa MAPTEHCUTHOIO MIPEBPAILICHUS: BIUSHUE
yIJIEpO/ia M JETUPYIOLIUX 3JIEMEHTOB. MUKpPOCTPYKTYypa 1
CyOCTpYKTypa CIUIaBOB, 3aKaJICHHBIX HA MAPTEHCHT.
MapTeHcuT HanpsHKeHHUs] U MapTEHCUT AepopMaliyi.

O ekt 3anmomuHanust GOpMBI U CBEPXYNPYTOCTb.
N3MeHeHune CBOMCTB CIIJIABOB MPH 3aKaJIKe HA MAPTEHCHUT.
belinutHoe npeBpaienue. CtpoeHue OeiHNUTA,
MEXaHUYECKHE CBOMCTBA CTANIM ¢ OCHUTHOM CTPYKTYPOH.
[TpokannuBaeMoCTh U KPUTHUECKAsI CKOPOCTh OXJIAKICHHUSL.




14

XapakTepUCTUKH TPOKAIMBAEMOCTH.

OOBemMHas 3aKajaKa CTajeii: HarpeB M OXJIAKICHUE TTPH
3aKaJIKe, CIocoObl 3aKallK1, 3aKajika ¢ 00pabOTKOM
xoJoioM. OKHclieHue 1 00e3yTriiepoKUBaHue CTAIN MIPU
Harpese. [loBepXHOCTHasI 3aKajiKa CTajlu: 3aKallka C
MHAYKIIMOHHBIM HarpeBOM, 3aKajKa C JJa3epHbIM
HarpeBoM, 3aKajlka C HarpeBOM IJIAMEHEM T'OPEIIKH.
3akaJika 4yyryHa.

Tema 7. Otnyck CrpykTypHBIE U3MEHEHUS Npu oTiycke. IlepBoe, BTopoe u
TPEThE «IPEeBpaIlCHUs» Npu oTiycke. Hu3kuii, cpequuii u
BBICOKUH OTIYCK. MI3MEHEHNE MEXaHUYECKUX CBOUCTB IIPH
OTITyCKE CTasIel U BBIOOp pekuMa oTirycka. OTmyckHas
xpynkocts | pona (Heo6patumasi) u Il pona (oOpatumast).
Tewma 8. Ctapenue CTpyKTypHBIC U3MEHEHUS TIPU CTapeHUU. THUIIBI U popMa
BbIJICTICHU. MI3MeHEeHre CBOMCTB CILUIABOB NIPU CTAPEHUH:
BIIMSTHUE TEMIIEPaTyphl U COCTaBa CIJIaBa HA CTapEHUE.
EcTecTBeHHOE M UCKYCCTBEHHOE cTapeHue. Bbibop
pEeXMMa CTapEHUS: MOJIHOE, HEMOJIHOE CTapeHHE,
NepecTapruBaHKe U CTAOMIN3UPYIOIIEE CTAPCHHUE.

Tema 9. TepmomMexaHuueckas H3MmeHeHue CTpyKTypbl MeTallia mpu ropsiueid oopadoTke
o0paboTka JTaBJICHUEM: TUHAMUYECKHUI BO3BpaT U IMHAMUYECKast
pekpucramumzaiys. CTpyKTypHbIE H3MEHEHHUS T10
OKOHYAaHUH TOPSYEH IIaCTUYECKOMN AedopMalIiu:
CTaTHYECKUN BO3BpAT, CTAaTUYECKAsi U METaAMHAMUYECKAs
pekpuctaum3anus. TepmoMexanuueckas oOpaboTka
cTasiel: Hu3KoTeMIeparypHas (aycopMuHr),
BBICOKOTEMIIEpATYpHas, ¢ edopManneii BO BpeMs
HEPIAUTHOTO MpeBpaleHus (M30(OPMHHT),

[peBapUTENIbHASL.
Tema 10. Xumuko-repmMuyeckas 3aKOHOMEPHOCTH U3MEHEHHUS COCTaBa U CTPYKTYPbI MPH
o0paboTka XUMHUKO-TEpMHUUECKON 00paboTKe: oOpa3oBaHue

onHo(pa3Ho# 1 MHOTO(ha3HOH TUPPY3MOHHOH 30HBI.
Pa3HOBHIHOCTH XUMUKO-TEPMUYECKON 00pabOTKH.
IlemenTanus. PexumMbl TepMudeckoit 00paboTKU U3Aenui
nocJje eMeHTaul. A30TupoBanne. MexaHu3Mbl
00pa30BaHUs U CTPOCHUE a30TUPOBAHHOTO CIIOS.
[{lnanupoBaHue U HUTPOLIEMEHTAITHSI.

B mnpormecce camoctosaTenbHOl paboThl OOywaromuyecs MOJDKHBI MPUHUMATH
pelieHre 10  paccMaTpuBaeMod  mpobiieMe ¢  MHUHUMAJIbHBIM  Y4aCTHEM
Mearoruieckoro  padoTHWKa. JIjiss perieHuss TOCTaBICHHBIX 3a/lad  MOXKET
WCIIOJIB30BaThCS JOMOJHUTENIbHAS JIUTepaTypa U HCTOYHUKH B WHQPOPMAIMOHHO-
KOMMYHUKAIIMOHHON ceTu «MHTepHeT. s 3aKperuieHrst MpoOrMIeHHOr0 MaTepruaia
MeJarorMYeCKuM pabOTHUKOM MOTYT BbIaBaThCs JIOMAIIHUE 3a/IaHMUs.

B Ttabnuiie 9 ykazaHbl BHUIBI CaMOCTOSATEIBHOW pPabOTHI, BBITOJIHIEMBIC
0Oy4YaroIMUMUCS TIPU U3YUYEHUH COOTBETCTBYIOIIUX TEM JUCIUILIUHBI.

Ta6nuna 9 — Buasl camocTosITeNbHOM pabOThI

HauMeHoBaHHe TeMbI AUCHHUIIINHBI Buabl camocTosiTeIbHOM padoThl
Tema 1. OOmue cBenenus o crpoenuu | [IpopaGoTka 1 moBTOpeHUE JIEKIIMOHHOTO MaTepHaa
METaJJIOB U CILJIaBOB, MexaHu3Me ux | M3ydeHne pekoMeH1yeMoil IuTepaTypbl
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KPUCTAJUIM3ALUU U BUIAX
TEPMUYECKON 00pabOTKHN

Brimonnenue pedepara

Tema 2. 'oMOreHU3aIIMOHHBIA OTKUT

CamocTosTeTbHOE U3YUEHHE BOIPOCOB TEMBI
N3ydeHue pekoMeHayeMOoul JTUTepaTyphbl
Breinonnenue pedepara

Tema 3. Pekpucramin3almoOHHbIN U
JOPEKPUCTAILNTA3ALUOHHBIA OTHKUT

CamMocToATeIbHOE U3YYEHHE BOIIPOCOB TEMBI
N3ydyeHne peKkOMEHIyeMOl JIUTepaTyphbl
Boinonnenue pedepara

Tema 4. OTKUT, yMEHbIIAIOINI
HaIPsKEHUS

CaMocTOosITeIbHOE U3YYCHHUE BOIIPOCOB TEMbI
N3yyeHne peKOMEHIyeMOM JTUTEPATyPhl
BreimonHenue pedepara

Tema 5. OTKUT BTOPOTO pojia

[TpopabGoTka 1 MOBTOpEHUE JIEKIIMOHHOTO MaTepHana
N3ydyeHne peKkOMEHIyeMOl JIUTepaTyphbl
[ToAroToBKa K MPaKTUYECKOMY 3aHSTHIO

Tema 6. 3akanka

[TpopaGoTka 1 MOBTOpEHNUE JIEKIIMOHHOTO MaTepuaa
H3ydeHne peKkOMeHIyeMOn JTUTepaTyphbl
[TonroToBKa K NpakTUYECKOMY 3aHSTHIO

Tema 7. Otmyck

[TpopaboTka 1 MOBTOPEHUE JEKIIMOHHOIO MaTepHrasa
N3yueHnne pekoMEHyeMOU JTUTEPaTyphl
IToaroroBka K MPakTUYECKOMY 3aHATHUIO

Tewma 8. Ctapenue

CaMocCTOATEIBPHOE N3YYEHHE BOIIPOCOB TEMBI
N3yueHnne pekoMEeHyeMOU JIUTEPaTyphl
IToaroroBka K NPakTUYECKOMY 3aHATHUIO

Tema 9. TepmomMexaHuueckast
o0paboTka

CaMoCTOATEIbHOE N3YYCHHE BOIIPOCOB TEMBI
W3ydeHmne peKoMEHyeMOH JINTePaTyphl
Brinonnenue pedepara

Tema 10. XuMuko-Tepmudeckas
o0OpaboTka

CaMocCTOATEIBPHOE N3YYEHHE BOIIPOCOB TEMBI
N3yueHne peKkoMEHyeMOU TUTEPaTyphl
IToaroroBKa K MPaKTUYECKOMY 3aHATHUIO

VY4eOHBIM MJIAaHOM B paMKax TUCHUIUIMHBI HE MPEAYCMOTPEHO BBIMOJIHEHUE
pacueTHo-Tpaduueckoi padotsl (PI'P)/kypcoBoe npoekTupoBaHue.
Brinonnenue PI'P/kypcoBoe npoeKkTHpoBaHUE OCYIIECTBIIIETCS B COOTBETCTBUU

¢ MCTOOAMYCCKHUMU YKA3aHHAMH,

COACPKAMMMHUCA B COOTBCTCTBYIOIICM pPas3acic

ANEKTPOHHOTO Kypca «TexHomnorusi TepMudeckoil oOpabOTKM» HHPOPMAIMOHHO-

obpasoBatenbHOU cpezpl BI'TY (http://edu.tu-bryansk.ru).

5.7. Opranu3anmsi TeKYIIero KOHTPOJSI YCIEeBAEMOCTH M MPOMEKYTOYHOM

aTrrecTaluy 00y4arOIuXCs

Texymuii KOHTPOJb YCIIEBAEMOCTH O00ECIIEYMBACT OIEHUBAHUE XOda OCBOCHHUSI
IucUUIUIMHBL. DOpMBI  KOHTPOJIBHO-OIIEHOYHBIX MEPOIPUATHI, MPOBOAUMBIX B
paMKax TEKYIIEro KOHTPOJI YCIIeBaeMOCTH, IIpecTaBiieHbl B Tabute 10.

Tabnuua 10 — @opMbl ¥ TEPUOANYHOCTH TEKYIIETO KOHTPOJIS yCIIEBAEMOCTH

Bup y4yeoHoii padorsl | dopMa TeKyLIero KOHTPOJIA yCIeBaeMOCTH IlepuoguyHocTh

OCYLIEeCTBJICHHS

[IpakTrueckue 3aHsATUS | Y CTHBIN

TCCTUPOBAHHC.

AKCIPECC-0TPOC, sKkcmpecc- | Ha kaxxqoM 3aHATHH



http://edu.tu-bryansk.ru/
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CamocTosiTenbHast - ycTHas (YCTHBIM onpoc, 3aliuTa NMCbMEHHOH | B TeueHne cemectpa
paborta oOyyaromuxcsi | paboThl, JIOKJIaaa o pe3yabTaTam
CaMOCTOSITENILHOM paboThI, pedepaToB u T.1.);

- TIHCbMEHHas (MMCbMEHHBIN  ompoc,
BBINTOJIHEHHE KOHCIIEKTOB, TJIOCCAPHEB,
pacdyeTHo-rpaduieckoil paboThl / KypCcOBOIO
poeKTa / KypcoBOW paboThI U T.]11.);

- TecroBas (OJaHOYHOE WJIM KOMIIBIOTEPHOE
TECTUPOBAHUE)

OneHnBaHue MPOMEKYTOYHBIX M OKOHUYATEIBHBIX PE3YyJIbTATOB OOYy4YEHUS IO
JTUCHUTUIMHE (MPOMEXYTOYHAS aTTeCTalMsI 00YUYalOIIUXCsl) OCYIIECTBIsIETCS B (hopme
3K3ameHa, POBOJAMMOTO B YCTHOM / MUCbMEHHOM (popMe. ATTECTAIIMOHHOE UCTIBITAaHUE
MOKET BKIIOYAaTh B ce0s MPOXOXKIACHUE TECTa C MCIOJIb30BAHHEM TEXHOJIOTUU
KOMIIBIOTEPHOTO TECTUPOBaHUA. [[7I yTOYHEHHMS OIIEHKH 3K3aMEHAaTOp MOXET
MPOBOAUTE KOPOTKHM Oompoc-codeceloBaHne ¢ 00yJaronmuMes U (W) BbAaBaTh €My
JIOTIOJITHUTEJIbHBIC 3a]JaHUS.

6. OBPA3OBATEJIBHBIE TEXHOJIOT'TH

B xoz1e ocBOeHUS TUCHMIUIMHBI IPUMEHSIOTCS ClieIyIolre o0pa3oBaTeIbHbIE
TEXHOJIOTUU: JUYHOCTHO-OPUEHTUPOBAHHBIE, aKTUBU3AIUU NeATEeIbHOCTU
oOy4Yarommxcsi, WHTEIUIEKTYalIbHON HAMpaBJICHHOCTH, MPOOJIEMHOro oOy4YeHus,
JIMaJIOTOBBIC U MPO(dEeCCHOHAIIBHO-OPUEHTHPOBaHHbIE (Tabnuma 11).

Ta6J'II/IHa 11— O6paSOBaT€J'IBHI)IG TCXHOJIOTHUH, IIPUMCHACMBIC B XOAC IIPCIIOAaBaAHNA
JUCITHUITIINHBI

Bup yueOHoit padoTbl IIpumensiembie 00pa3zoBaTeIbHbIC TEXHOJIOTHHU

Jlexuumn [IpoGnemHuas nexuus.
Jlexuusi-Bu3yanu3anusi.
Jlexuus-6ecena.
Jleknus-nuckyccus.

IIpaxkTrueckue 3aHATHS Pemrenne npaktuueckux 3aaau.
TectupoBanue.

CamocrosarenbHass  pabota | [IpopaboTka JIeKIIMOHHOT0 MaTepuaia.

o0yyaromuxcs N3yueHne pekoMeH1yeMOi JInTepaTyphl.

BrlnonHeHue npakTUYecKoro 3aaHus.

[ToaroroBka moknanos, pedepaToB

[ToaroToBKa K IEKIUSM.

[ToaroToBKa K MPAKTUICCKUM 3aHSATHSM.

N3ydyeHne MOMOMHUTENBHON JHUTEpaTyphl M CaMOCTOSITENLHOE
(hopMupoBaHE KOHCTIEKTA.

[ToaroToBKa K 9K3aMeHY

Koncynsramum KoHnienTpanuss BHUMaHUS Ha OTACIBHBIX BOIPOCaX.
JIMYHOCTHO-OPUEHTUPOBAHHBIN TTOIXO.

Hwnaror.

[TpomexyTouHas arTecTanus | Jk3aMeH (B YCTHOW WJIHM MUCbMEHHOU (popme).

o0yJaronmxcs




17

7. PEAJIM3AIINS TUCHTUIIJIMHBI ITPU HCTTOJIb3OBAHUH
TEXHOJIOI'M DJIEKTPOHHOI'O OBYYEHMUSA U (MJIN)
JUCTAHIIMOHHBIX OBPA30OBATEJIbHBIX TEXHOJIOI'UHA

B snexrponnoit undopmarronno-oobpazosarenbHoi cpeae bI'TY pa3merniaercs
AJIEKTPOHHBIN KypC TUCIUTIIMHBI, BKIIOYAIOITUHN B ceOs:

— cBejieHust 00 aBTOpE Kypcea;

— KpaTKoe ONHCAHUE KypCa;

— pabouyto NporpaMmy JUCIUILINHBL,

— TIOJIHBIW MEPEYEHb TEM JUCIUTLIINHBI;

— TIPE3CHTAILMOHHBIE MATEPUAJIBI 111 IPOBEACHUS 3aHATUM JIEKIIMOHHOTO THUIIA;

— JICKUIMH/KPATKUH KOHCIIEKT JISKIMH 0 K0 TeMe;

— METOAMYECKHUE YKA3aHUSI 110 BHIMOJHEHHUIO KaXKI0T0 MPAKTUUECKOTO 3a]IaHus;

— MaTrepualbl U TECTOBBIE 3alaHUs JJISl TEKYIIETO KOHTPOJISI yCIIEBAEMOCTH U
MIPOMEKYTOUHOM aTTeCTalli 00yYarOIIUXCS.

HavMeHoBaHMe »SJIEKTPOHHOIO Kypca B DJIEKTPOHHOM WH(GOPMAIIMOHHO-
oOpazoBarensHOil cpene BI'TY — «TexHonmorus TepMudecko o0paboTKu — aBTOp
Wmomkun J[.A. s oOywaromuxcsi 1Mo HampaiieHuto mojarotoBku 15.03.01
Mamunoctpoenue, mpodmib «lIporpeccuBHbIE TEXHOJOTUM JIUThs», (¢opma
oOy4eHus — 3a04YHasl.

DONEeKTPOHHBIA KypC MNpeIHa3HauYeH JUisl oO0ecredeHHus] O0ydarolMuXcs BCEMH
HEOOXOJMMBIMH  YYEOHO-METOAMYECKUMHU MaTepuajlaMy, a TakKe MPOBEICHUS
KOHTPOJIbHO-OLICHOUHBIX MEPOIPHUATHI B mporecce 00yuenus. [Ipu HeoOX0IUMOCTH
ocyiecTBisieTcss (HailyioBbld OOMEH OTYETaMU O BBIMOJHEHUH OOYUYarOIIUMUCS
CaMOCTOSATENbHON pabOTHI.

8. YHEBHO-METOAUYECKOE U UTH®OPMALIMOHHOE OBECIIEYEHUE
JANCIHHUITJINHBI

8.1. [lepeyeHb yueOHO-MeTOAMYECKOT0 oOOecredeHus JIsl CaMOCTOSITeJIbHOM
padoThI 00yJAIOIIMXCS

1. Kopones, A. I1. Tepmuueckas 1 XUMUKO-TepMUYeckas oOpaboTka ctanu. B 2
yacTsax. U.1. Tepmudeckas o6pabotka cranu : yueoHoe nocooue / A. I1. Kopones, Jl.
M. MopnacoB, M. B. Makapuyk. — Tam00B : TaMOOBCKHII TOCYyJapCTBEHHBIN
texuudeckuit yausepcuret, ObC ACB, 2021. — 94 ¢. — ISBN 978-5-8265-2433-6.
— Texker : snextponnsiit // I{udposoit obpazoBarenshbiii pecypc IPR SMART :
[caiiT]. — URL.: https://www.iprbookshop.ru/125035.html

8.2. He00X0IMMOM JI1 0CBOCHUSA TUCIHHUILINHBI

@) OCHOBHAA TUmMepamypa
1. Mopo3zoBa, E. A. Benenune B MeTamsioBe€HUE U TEPMHUYECKYIO 0OpabOTKY
MeTaioB : yuyeOHoe mocobue / E. A. Mopozora, B. C. MyparoB. — Camapa :
Camapckuii rocyiapcTBeHHbIN TexHuueckuit yausepcutet, 9bC ACB, 2018. — 214
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c. — ISBN 978-5-7964-2150-5. — Tekct : »nanextpoHHbii // Iludpopoii
oOpa3oBaTelnbHBI  pecypc IPR SMART ; [caiiT]. — URL:
https://www.iprbookshop.ru/90465.htmi

2. HockoB, ®. M. TexHonorus u 00OpyIOBaHHE TEPMHUUECKOH M XUMHKO-
TEPMUYECKON 00pabOTKU. TeopHst U TEXHOJIOTHSI TEPMUUYECKON 00pabOTKN METAILJIOB
U CIIaBoB : yuebHoe mocodue / @. M. Hockog, JI. . Ksermuc, M. B. HockoB. —
Kpacnospck : Cubupckuii penepansubiii yauusepeuteT, 2018. — 334 ¢. — ISBN 978-
5-7638-3921-0. — Texcr : anexkrponHbIi // Lludporoit oOpazoBatenbHbIN pecypc IPR
SMART : [caiiT]. — URL.: https://www.iprbookshop.ru/100132.html

0) OononnumenvHaa 1umepamypa

1. Kyns6oBckuit, M.K. Teopus u TexXHOJOTHUS TEPMUUYECKOM U XUMHKO-
tepmudeckoi oopadotku / M.K. Kyns0osckuii. — bpstack: BI'TY, 2005. — 176 c. (25
9K3.)

2. UmomikuH, JI.A. Teopus W TEXHOJOTHS TEPMHUECKOH © XHUMHKO-
TEPMUYECKON 00pabOTKU: MpakTUKyM: [ydeO.-mpakT. mocobdue miua By3a] / [.A.
Nmomkun, U.A. Kotnsiposa. — bpsiack : BI'TY, 2015. — 91 c. (25 3k3.)

3. MeramnoBenenue. Tom 2. Tepmuueckas oOpabotka. Criasl : yueOnuk / U.
N. Hosuxog, B. C. 3onoropesckuii, B. K. [loptHou [u ap.] ; mox penakuueit B. C.
3onotopeBckuii. — MockBa : U3marensckuit Jlom MUCuC, 2014. — 526 ¢. — ISBN
978-5-87623-217-5. — Tekcr : anexrponHbIi // L{ludpoBoit o6pazoBaTebHBIN pecypc
IPR SMART : [caiit]. — URL.: https://www.iprbookshop.ru/56564.html

4. CumonoB, B. H. Teopust TepMudeckoit 1 XUMHUKO-TEPMUYECKON 00pabOTKHU :
METOJMYECKHE YyKa3aHus K JabopaTopHbIM paboTtam 1o Kypcy «TexHomorus
o0pabotku u monudukanuu Marepuanon» / B. H. Cumonos, FO. A. Ilyuxos, II. II.

AnpapeeB ; mnoa penakimuerd C. A. I'epacumMoB. — MockBa : MOCKOBCKHUIA
rOCyIapCTBEHHBIN TeXHUYECKHI yHUBepcuteT nmenn H.D. baymana, 2014. — 40 c.
— ISBN 978-5-7038-3878-5. — Tekct : oanextponnsii // Iudposoii
oOpa3zoBaTeIbHbIN pecypc IPR SMART ; [caifT]. — URL:

https://www.iprbookshop.ru/31645.htmi

5. Hukymun, C. A. MarepuanoBe/ieHre U TepMuueckas oOpaboTKa : yuyeOHoe
nocobue / C. A. Hukynun, B. FO. Typununa. — 2-¢ uzn. — Mocksa : M3natensckuii
Jom MUCuC, 2013. — 171 c. — ISBN 978-5-87623-688-3. — TekcT : 21eKTpOHHBIIH
/" 1ludpoBoii ob6pazoBarenbHbli pecypc IPR SMART : [caiit] — URL:
https://www.iprbookshop.ru/107127.html

6. TexHomorust TEPMHUYECKOM ¥  XHUMHKO-TEPMHUYECKOM  00pabOTKH
METOJMYECKHE YKa3aHWs K BBIIOJHCHUIO Ja0OpaTOpHBIX paboT 1Mo Kypcy
«Texuonorust 06padoTku u monudukanum matepuanioB» / C. A. Ilaxomosa, A. C.
[TomensHukoBa, M. B. VYHuukoBa, C. FO. IleBuenko ; mona penakuueit C. A.
I'epacumoB. — MockBa : MOCKOBCKUI IOCY1apCTBEHHBIN TEXHUYECKUN YHUBEPCUTET
umenn H.D. baymana, 2014. — 64 c. — ISBN 978-5-7038-3877-8. — Texkcr :
anexkTpoHHbIl // IludpoBoii oopazoBarenbhbiii pecypc IPR SMART : [caiit]. 