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PaGouass mporpamma  OUCHMIUIMHBL:  pa3paboraHa B coorBercTBUM ¢ DenepaiabHbIM
rocyAapCTBEHHBIM

oOpasoBarelbHBIM CTaHmapToM Bbicmiero ooOpazoBanus (PI'OC BO 3++) mo HampaBieHHUIO
noarotoBku 22.03.01 MarepuanoBeieHHE U TEXHOJOTHMH MAaTE€pPUAIOB, YTBEP)KICHHOTO MPUKA30M
MHUHOBPHAYKHN POCCHUUN ot 2 urons 2020 r. Ne 701 Ha ocHOBaHMH y4e€OHOTO IIJIaHA TPHUHSITOTO
YMCHITY

1potoko1 ot 28.05.2024 Ne 17

Pabouas mporpamma omoOpeHa Ha 3acemanuu Kadenpel «MarepuaioBeACHUE, TEXHOJIOTHU
MaTepHuasoB U TepMuUeckas oopadotka merauioBy (MTMuTOM), mpotokos ot 17.06.2024 Ne 6

3aB. kadenpoit MTMuTOM n.1.H, npodeccop, XnbiooB A.A.

(Tomuch)
[IporpamMmMa pekoMeHIOBaHAa K YTBEP)KIEHHUIO Y4EHBIM coBeTOM MHCTHTyTa (DU3MKO-XMUMHUYECKUX
texnosoruit u marepuanosenerns (MOXTuM), [Iporokon or 18.09.2024 Ne 1
PaGouas nmporpamma 3apeructpupoana B YMYVY, peructpaunonusiii Ne 22.03.01-11-43
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1. HEJIU U 3AJIAYU OCBOEHUSA ANCHHUIIJIMHBI (MO Y JIS)

Ileab ocBoeHNsT AUCHUIJINHDI:

Llenpt0o OCBOEHUS AUCHUIUIMHBI SIBISAETCS M3YUYECHHUE PA3IUYHBIX BUJOB TEPMUUYECKOH,
XUMHUKO-TEPMHUYECKOH, TEPMOMEXAaHUIECKON 00pabOTKM M 3aKOHOMEPHOCTEH HM3MEHEHHUS I0J] MX
BO3JICHCTBUEM CTPYKTYPBI U CBOMCTB CTAJIEH U CILIABOB.

3axa4yu 0CBOEHMS JUCHMILUIUHBI (MOXYJISA):

- O3HAKOMJICHHE C PAa3IMYHBIMHU BHUJAMU TEPMHUYECKOH U XUMHUKO-TEPMUUYECKON 0OpabOTKH

CTaJIeH U CILUIAaBOB;

- (opmMupoBaHHE HABHIKOB OLIGHKH CTPYKTYPbl U CBOKMCTB TOCJIE TEPMHUYECKOW, XHUMHKO-

TEPMUYECKON U TEPMOMEXaHUUYECKOH 00pabOTKH;

- (QopmupoBaHHWE HaBBIKOB BBIOOpa cmocoba TEPMHUECKOH U XHUMHUKO-TEPMUUYECKOM
00pabOTKH IS CIUIABOB Pa3IMYHOTO HA3HAYCHUS;
- (opmMupoBaHUE HABBIKOB aHAJIM3a Ka4eCTBA MMPOBEICHHON TEPMHUECKON 00pabOTKH.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OBPA3OBATEJIBLHOM ITPOT'PAMMBbBI

Yyeonas gucnumimHa b1.B.O.2 «Teopuss TepMHUECKOW MW XHUMHUKO-TEPMUUYECKON
00pabOTKM» BKIIFOYEHA B MEPEUYCHb JUCIHUILINH BapUATUBHON YacTh (hOopMUPYEMOH ydacCTHUKAMU
o0pa3oBaTeNnbHBIX OTHOIICHUH), onpeaenstomuii HanpasieHHocTs OIl. Jlucuumnnuna peanusyercs
B cootBercTBUU ¢ TpeboBanusmu OI'OC, OI1 BO u YII, mo nanpasieruto noarorosku 22.03.01
«MartepuanoBeieHuEe U TEXHOJIOTUSI MaTepUATIOBY.

[TpenmecTByOMUMH KypcaMH, Ha KOTOPBIX HEMOCPEICTBEHHO Oa3MpyeTcs TUCITUILIMHA
«Teopusi TepMHYECKOW M XUMHKO-TEPMHUYECKON 00paboTku» sBiA0TCcs «Teopus CTpoeHHs
MarepuaioBy, «MarepuanoBeneHue», «MeToabl UCCIeT0BaHUS MATEPHAIIOB U MTPOIIECCOBY.

Pesynbrarel 00y4deHHs, MOJTY4YEHHbIE MPU OCBOCHUU JAMCLUUIUIMHBI, HEOOXOAMMBI MpU
W3y4YEHUU CIEIYIONIUX JUCHUIUINH «TeXHOIOTUs TEePMUYECKONM U XHUMHKO-TEPMHUYECKOM
00paboTKn», «OCHOBBI MPOSKTHUPOBAHUS TEXHOJOTHUYECKUX MPOIECCOB MPOU3BOJCTBA, YYACTKOB U
LIEXOB 10 00pabOTKe MaTEpPUAIIOBY.

Pabouas mnporpamma aucuuriMHbl «Teopus TEPMHUECKOH M XHUMHUKO-TEPMUYECKOM
00pabOTKM» ISl HHBAJIMOB | JIUI] C OTPaHUICHHBIMU BO3MOKHOCTSIMH 37I0POBbsI pa3padaThiBacTCs
UHIUBUAYAIBHO C Y4YE€TOM OCOOCHHOCTEH MNCHUXO(U3MYECKOrO pPAa3BUTHUS, WHIUBUAYAIbHBIX
BO3MO>KHOCTEH M COCTOSIHUS 3JI0POBBS TAKHX 00YJarOITUXCS.

3. KOMIIETEHIUHU OBYYAIOIIETOCSA, ®OPMUPYEMBIE B PE3YJIbTATE
OCBOEHMA JUCIAIIJIMHBI (MOAYJIS)
Tabnuia 1 — ®opmMupoBaHre KOMIETEHIIUN IO TUCIUTUTHHAM
(ouHas popma 0OyueHus1)

HanmeHoBaHue qUCIUTUINH, (OPMHUPYIOLIHX CemecTpsl, GOPMUPOBAHIS TUCIIUILTHHEL

KommneTeHuuo coBMeCTHO
1 2 3 4 5 6 7 8

Koo komnemenyuu I1K - 2

Martepwuais! B IpHOOpOCTPOSHUN

Teopusi TepMUYECKOH M XUMHKO-TePMHYECKOM * *
00paboTKH
OCHOBBI BEICOKOHEPTETHIECKUX METOJI0B 00paboTKH *
MaTepuaIoB

HOpOLHKOBBIe MCTAJUIMICCKUEC MAaTCPpHaAJIbI

Teopwus, TexHONIOTHSA ¥ 000pyIOBaHNE
BBICOKODHEPIeTHYECKHX METOJIOB 00pab0TKM MaTepHajoB

HayuHo-uccenoBarensckas paboTa

[ToxroToBka K mpomeaype 3alIUThl U 3aIIATa BHIITYCKHON
KBAJTM(PUKAITMOHHOHN PabOTHI




4. IEPEYEHDB IVTAHUPYEMBIX PE3YJIbTATOB OBYYEHUA 110 JUCHUIIJIMHE, COOTHECEHHBIX C IINTAHUPYEMbBIMU

PE3YJIbTATAMM OCBOEHHUA OIl1

Ta6n1/1ua 2— HepequL IJIAaHUPYEMBIX PE3YJIbTAaTOB 06y‘lCHI/I${ M0 JUCHUIIIIMHE, COOTHECCHHBIX C INIaHUPYEMBIMHU PE3YyIbTaTaMH OCBOCHHA

OueHoYHBIE CPeACTBA

Koa u HauMeHoBaHue Texkyuie
Kon u HaumeHoBaHue IIpomeikyTo
HHAMKATOPA J0CTHKEHUS IInanupyemble pe3yJbTaThl 00y4eHHsI 110 JHCHUILIMHE ro N
KOMIIETCHIIUH YHOH
KOMIIETCHI U KOHTPOJ
a arrecraumu
IK-2 OcBoenne quctumuinHbl mpudactHo K T A/02.6 (IIC 40.136)«Crnenuanuct B 001acTu pa3padoTKH,

Cnoco0eH UCIoJIb30BaTh
3HaHUS O PUIUIECKUX U
XUMHYECKHX MPOLIECCax,
MPOTEKAIOIUX B MaTepHanax
TIPY UIX TIOTYYCHUH,
00paboTke, MOAU(DUKAIIH O
BIIMSIHAU MHKPO- U HAHO-
CTPYKTYpBI Ha CBOHCTBA
MaTepHajoB, HX
B3aMMOJICHCTBHH C
OKpYy>Karoulei cpenou,
MOJISIMU, YaCTHIIAMH U
U3ITYICHUSMH

COIIPOBOXKIACHUSA U MHTCIPAlUH TCXHOJIOTHYCCKUX ITPOLECCOB U ITPOU3BOJCTB B obnactu MaTCPUAJIOBCACHHUA U

TCXHOJIOTHUW MAaTCPHUAJIOB)

UIIK-2.1 TIpumeHnsieT 3HaHUS O
nporieccax, IPOUCXOASIIIUX IpU
MOJy4eHUH MaTepranoB
WIIK-2.2 TlpumeHsieT 3HaHHUA O
nporeccax, MPOUCXOAANX IPH
MOU(UKAINN MaTEPHAIIOB
UIIK-2.3. HWcnons3yeTr 3HaHUA
0 B3aMMOJICHCTBUN MaTEpPHAIOB
C OKpy>Karole u cpenon

3HaThb:

Teoputo  (azoBeIX M
CTPYKTYPHBIX
MIpEBPALLEHUH,
MPOTEKAFOIIIX pu
TEPMUUECKON u

XHMHKO-TEPMHYECKON
00paboTKe CIIIaBOB;

3aKOHOMEPHOCTH
BITMSHUS Pa3IUIHBIX
BUOB TepPMUYECKOU
06paboTku Ha
CTPYKTYpY U CBOICTBa
MaTepHaJoB;
COBpPEMEHHBIE u
MEPCIEKTUBHBIE  BUJIbI
TEPMUUECKON
00paboTku

MPHUHIUIEL  pa3pabOTKH
31EeKTPOHHBIX
TEXHOJIOTHYECKUX KapT
THUTIOBBIX PEXHUMOB
TEPMHUUYECKON

00paboTkn

YMmerhb:

TIPUMEHSTh
3HAHHSA O
($a3zoBBIX
MIPEBPAIICHNSAX B
CTaJIH IIpU
pa3paboTke Win
BBIOOpE THUIIOBBIX
PEXHUMOB
TEPMHUUECKON U
XHMHKO-
TEPMHUUYECKOI
00paboTKH, B
TOM YHCIIe
3JIEKTPOHHBIX
TEXHOJIOTHUECKU
X KapT

Baagers:

- HaBBIKAMH
aHanm3a
Ka4yecTBa
MIPOBEJICHHON
TEPMUUECKON
oOpaboTkn U
pa3paboTku
PEeKOMEHIAIHS
o
YCTpaHEHUIO
ne(eKTOB, B
TOM qrcie
BHECEHHUS
U3MEHEHUH B
PEeKIM u
IIEKTPOHHYIO
TEXHOJIOTHYECK

YIO KapTy

ITaker IIepeuens

KeCoB, BOIIPOCOB

331841 JUISL
TOATOTOBKH
3a4eTy




5. CTPYKTYPA U COAEP KAHUE JUCIHUIIJINHbI
5.1 Pacnpenenenne Tpy10éMKOCTH JMCHMILJIMHBI 10 BUAAM padoT 1o ceMecTpaMm
OO6miast TpyI0EMKOCTh TUCHIMILIMHEI cocTaBiisieT 8 3au.en. 288 vaca, pacnpeneneHne 4acoB

10 BUJaM paboT Kypca MpeicTaBieHo B Tadnuue 3.

Tabnuna 3 - Pacnpenenenue TpyaJ0€MKOCTH AUCIMIUIMHBI IO BUAAM padoOT 10 ceMecTpam

TpynoémkocTh B yac
Buj yue6Hoii paGoThbI Bcero B 1.4. o kypeam
wac. 3 Kypc, 3 Kypc,
5 cemecTp 6 cemecTp
@opMaT u3yYyeHHs TUCIUTIHHBI C MCIIOJIb30BAaHUEM JIEMEHTOB 3JIEKTPOHHOTO
00yJeHus

O0wast TpyA0EéMKOCTh TUCIHUIUIMHBI IO y4eOHOMY 288 144 144
TIaHy
1. KonrakTHas padora: 110 55 95
1.1.AynuTopHas paéora, B TOM YHCJIE: 102 51 51
3aHATHUS JeKIMOHHOTO THHa (JI) 51 34 17
3ansaTus cemuHapckoro Ttuma (I13-cemunapsi, 34 34
IIPAKT. 3aHATHSI U Jp)
naboparopusie padboTsl (JIP) 17 17
1.2.BHeayauTOpHAasi, B TOM 4HcCJIe 8 4 4
KypcoBas pabota (IpoeKT) (KP/KIT) 1.75 1.75
(KOHCYNbTAIINA, 321UTA)
TEeKyIIUHd  KOHTPOJb,  KOHCYAbTAlUM IO 4 9 5
JUCIUILTNHE
KOHTPOJIbHBIE pa0OThI
KOHTakTHass  paboTa Ha  MPOMEXKYTOYHOU
arrecrauuu (KPA) 2,35 2 0,35
2. CamocTosiTesabHasi padora (CPC) 151 89 62
kypcoBas pabota/mpoekT (KP/KII) (moaroroska) 20 20
CaMOCTOSITENTEHOE U3ydeHHe paszienos,
CaMONOJrOTOBKa (mpopaboTka M  IMOBTOPEHUE
JEKIIMOHHOTO MaTepHaja ¥ MaTepuana ydeOHHUKOB 92 50 42
u y4eOHBIX nmocoout, MOATOTOBKA K
na0oOpaTOPHBIM M TIPAKTHYECKUM  3aHSTHSIM,)
KOJIJIOKBUYM H T.J1.)
IMoaroroBka K 3a4eTy 39 39
IToaroroBka K 3k3amMeHy (KOHTPOJIb) 27 27




5.2 Coaep:xanue TUCUMILIMHBI, CTPYKTYPHPOBaHHOE 110 TeMaM

Tabnuna 4 — Coneprkanue TUCHUIUIMHBIL, CTPYKTYPUPOBAHHOE IO TEMaM

IInanupyemsbie Buaer yueoHoii
(KOHTpOJIMpYyeMble) padoThI
pe3yJbTaThl KonrakTHas
OCBOCHHS: abora s 8 HanMeHoBaHHe Peanmzanus
kon VK; OIK; o |o ZE HCIOJIb3YeMbIX B pamieax
IIK HaumeHnoBaHnue pa3aesioB, TeM e E 2 § o E E Bug CPC HHTEPAKTHBHBIX TIPAKTHACCKOR
H MHAMKATOPbI = = AR A g 54 00pa3oBaTeIbHBIX [1OATOTOBKH
AOCTHIKCHU S |5 Z £E 5 8§ TeXHOJIOTHii (Tpynoemxocts B
KOMIIeTeH I Z |28 % E SRR uacax)
5 |[E&28 2
IK - 2, Pazpen 1 OT:kur nepBoro poaa
UIIK-2.1,
WTIK-2.2 Tema 1.1 Bsenenue. Kiaccudukarus BugoB | 2 0,35 Jlexuus-o0bsicHeHNE c
WK _2?; TepMquCKQI‘/’I o6pa60T1<1/1. YaCTHYHBIM TIPUBJICYCHUEM
(hopMbI TUCKYyCCUH, OeceTbl
Tema 1.2 Incddy3noHHBIH OTXRKUAT 2 3 IToxroroBka K
JIK
[7.1.1,
7.1.2]
Tema 1.3 PekpucTanin3aiOHHbIN OTKHUT 4 3 IMoaroToska K
JK [7.1.1,
7.1.2]
Jlagopatopuas padora Nel . VccrenoBanue BIHSHUS 8 2 IMoaroroska k
XOJIOTHOH [TACTHYIECKOM nedopMaruu " JIP [7.3.1]
MIOCJIEAYIONIETO HarpeBa Ha CTPYKTYpPY M CBOWCTBa
METAJJIOB U CIIABOB
Jlaboparopnasi padora Ne2 JlepopmannonHoe 4 2 [Moxroroska K
CTapeHHe YIIepoIUCTOMH CTalH JIP [7.3.1]
Tema 1.4 OTXur A CHATUS HANPSDKCHUH 2 3 IMoxaroroBka K
JIK [7.1.1,
7.1.2]
Hroro no 1 pa3neay 10 | 12 13,35
Paznen 2 Teopusi ¢a3oBbIX NpeBpaleHMii
Tema 2.1 [IpeBpaleHue B CTalu MU HArpeBeE. 4 3 IlogroroBka k | Jlekuus-o0bsICHEHHE c
JIK [7.1.1, YaCTUYHBIM MIPUBJICYEHUEM




IInanupyemsbie
(KOHTpOJINpYyeMble)
pe3yabTaThl
OCBOCHHSA:
xkoa YK; OIIK;

K
W UHIUKATOPBI
JAOCTHAKEHUS
KOMIIeTeHI U

Buaer yueoHoii

padoThI
KonrakrHas P
eaJu3anus
agora g 2 HaumenoBanue >ai
= = B paMKax
2ol =3 HCTOJL3yEMBIX HPaKTHYECKOI
HanmenoBanue pa3aesnoB, TeM 2 |22E& = Bun CPC HHTEePaKTHBHBIX
SIEFIEF £ MOATOTOBKH
273 & B4 G H
- 272 o § 5 00pa3oBaTeIbHBIX
= |SZ| 2 - . (TpyaoeMKOCTh B
= S 24 TeXHOJIOT Hii
5 |&ao|lE Bl 8§ yacax)
2 o8| % Bl 28
S | ©eSSE I
= S = é‘ 3 O =
7.1.2] (hopmbl aucKyceuu, Geceb
Tema 2.2 CrpykrypHas HacleICTBEHHOCTh ® | 1 3 [Toxroroska K
NEPEKPUCTAILIM3AIIUA AYCTEHUTA JIK[7.1.1,
7.1.2]
JlagopaTtopuass padora Ne3 Meronasl BBISBICHUS U 5 2 IMoaroToska K
ONpeJICIICHHUs 3epHa AYCTEHUTA B CTaJIH JIP [7.3.3]
Tema 2.4  IlpeBpamieHus  HEPEOXTAXKICHHOTO | 2 3 IToaroroska k
aycrennTa. [lepIuTHOE IPEBpallEHHE. JIK[7.1.1,
7.1.2]
Tema 2.5 IlpeBpamenus  nepeoxiaxiaeHHoro | 1 3 [Moxroroska K
aycreHuta. bellHUTHOE NpeBpamieHue. JIK[7.1.1,
7.1.2]
Tema 2.6 IlpeBpamieHuss  HepeoxJaxaeHHoro | 4 3 [Moxrotoska K
aycTeHnTa. MapTEeHCUTHOE NPEBpPAIIEHHE. JIK[7.1.1,
7.1.2]
Tema 2.7. Jluarpammbl H30T€pMHUYECKOro pacmana | 4 3 IMoxrotoeka k | Jlekuusa-o0bsacHeHNE c
NEePEOXIIaXKAECHHOTO ayCTEHUTA. JIK [ 7.3.4] YACTHYHBIM MPHUBJICYCHHEM
dhopMBbI TUCKYCCHH, Oecebl
Tema 2.8 [IpeBparmeHus npy OTIyCKE. 2 3 IMoaroroBka K
JIK [7.1.1]
Hroro no 2 pa3neay 18 5 23
Paznen 3 Orxur Broporo poaa
Tema 3.1 Omxur cranei 4 1 [oxroroka k | Jlekuus-o6bsicHeHne c
JIK [7.1.2] YaCTHIHBIM MIPUBIICYCHAEM
dhopmbl THCKyccnu, Oecenbl
Tema 3.2 OTKHT YYyT'YHOB 1 2 IMoaroroska K
JIK [7.1.2]
Tema 3.3 OTXKHT LBETHBIX METAIJIOB U CIJIABOB 1 2 Iloxroroeka K
JIK [7.1.2]
Hroro no 3 pasneay 6 5




IInanupyemsbie
(KOHTpOJINpYyeMble)
pe3yabTaThl
OCBOCHHSA:
xkoa YK; OIIK;

K
W UHIUKATOPBI
JAOCTHAKEHUS
KOMIIeTeHI U

Buaer yueoHoii

padoThI
KonrakrHas P
a6ora g 2 HaumeHoBaHue casat
= B paMKax
S ol e £ 3 HCTOTL3YEMBIX NPAKTHYECKON
HanmenoBanue pa3aesnoB, TeM S |22 EE gx Bun CPC HHTEePaKTHBHBIX P
F RTS8 7| BB NOJrOTOBKH
- 272 o § 5 00pa3oBaTeIbHBIX
= |EZZE =4 . (Tpya10eMKOCTh B
= S 24 TEeXHOJIOT Hii
5 |&ao|lE Bl 8§ yacax)
2 o8| % Bl 28
S |lesSE =&
= é SR 0=
IMoaroroBka K BBINOJHEHUIO KYPCOBOIi padoThI 30
IMoaroroBka K 3a4ery 17,65
HUTOI'O 3A 5 CEMECTP 34 | 17 89
Pa3nen 4 3akaiaka
Tema 4.1 3akanka 6e3 noauMop(HHOro NpeBpaILEHUs 2 2 Ioxroroeka k
JK [7.1.1—
7.1.3]
IIpakTnyeckoe 3ansitue Nel 3akanka [BETHBIX 2 2 IMoxroroBka k | Keiic-3amaua
CIIJIABOB 113 [7.1.2]
Tema 4.2 3akanka ¢ mOMUMOP(HBIM MPEBPALICHIEM 3 2 [oaroroska k
JIK [7.1.1 —
7.1.3]
IpakTuyeckoe 3ansitue Ne2 3akajgka CTaled u 6 2 IMoaroroska k | Kefic-3amaga
YyT'YHOB 113 [7.1.2]
Hroro no 4 pasneay 5 8 8
Pa3gen S CrapeHnue u oTmyck
Tema 5.1 Crapenue 2 2 IMoaroroBka K
JK [7.1.1 -
7.1.3]
IIpakTnueckoe 3ansaTue Ne3 Bribop pexuma 2 2 Ionroroka k | Keiic-3anaua
CTapeHus 113 [7.1.2]
Tema 5.2 Otyck 2 2 [Toaroroeka K
JK [7.1.1 -
7.1.3]
MpakTuuyeckoe 3anaTue Ne4 Brroop pexxnma oTirycka 4 2 IToxgrotoBka k | Keiic-3anaua
113 [7.1.2]
Hroro no 5 pasneary 4 6 8

10




IInanupyemsbie Buaer yueoHoii
(KOHTpOJINpYyeMble) padoThI
pe3yJbTaThl KonrakTHas
OCBOCHHSI: a6ora g 2 HaumeHoBaHue Peannsauns
kon  VK; OIIK; @ ° ZE HCI0JIb3yeMBIX B pamiax
MK HaunmenoBaHHe pa3iaesios, TeM HEEE E EE Bux CPC MHTEPaAKTHBHBIX NPaKTHIECKO
H HHUKATOPBI =278 % 55 00pa3zoBaTelbHbIX [OATOTOBKH
AOCTHIKEHHS s |E 2 £ El 5 = & TeXHOIOHii (TPyA0EeMKOCTE B
KOMIIeTeHIHii Z 28|25 £8 S yacax)
= 2825 S
Pa3nes 6 Tepmomexanuyeckas oopadorka (TMO)
Tema 6.1 U3MeHeHHEe CTPYKTyphl MeTamia Ipu | 2 4 IToxroroska x
ropsueii 06paboTKe aBIeHUEM JIK [7.1.5]
Tema 6.2 TMO craperonux CrjiaBoB 1 4 IoaroroBka K
JIK [7.1.5]
IIpakTnyeckoe 3ansaTHe NeS Peanuzanus npoieccoB 2 4 IloproroBka k | Keiic-3agaua
TEPMOMEXAHUYECKOH 0OPaOOTKH CTAPEIOIIUX CIIABOB 113[7.3.2]
Tema 6.3 TMO craneii 1 4 IMoxroroska k
JIK [7.1.5]
[pakruyeckoe 3ansaTHe Ne6 Peammsanms mporeccos 2 4 Moxroroska x | Keiic-3anaua
TepPMOMEXAaHMIECKOM 00pabOTKH cTaeh 113[7.3.2]
Hroro no 6 pazaeay 4 4 20
Pasznen 7 Xumuko-repmudeckas oopadorka (XTO)
Tema 7.1 3aKOHOMEPHOCTH M3MEHEHHs XuUMu4ueckoro | 1 2 [Moxrotoska K
COCTaBa M CTPYKTYphl pu XTO JIK [7.1.1]
Tema 7.2 Paznosugaoctu XTO 1 3 IMoaroroska K
JIK [7.1.1]
IIpakTnyeckoe 3ansatue Ne7  JluddysuonHoe 4 4 Ioxroroska k | Keiic-3anaua
HACBHIIEHHE METAJIAMH M3[7.1.1]
IIpakTnyeckoe 3ansatue Ne8  JluddysuonHoe 4 4 Ioxroroska k | Keiic-3anaua
HACBHIIEHHE HEMETAJIAMH M3[7.1.1]
Hroro no 7 pazaeay 2 8 13
Pasnen 8 Tepmouukiauyeckas oopadorka (TLHO)
Tema 8.1 Ilpoueccer nporekaronue npu TLHO 1 4 [oxroroska k | Jlekuus-o6bsacHeHne c
JIK [7.1.7] YaCTUYHBIM MPUBJICYCHUEM
(dhopMBI 1ucKyccuu, becebl
Tema 8.2 PaznoBuanoctu TIO 1 3 IMoaroToBka K
JIK [7.1.7]
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IInanupyemsbie
(KOHTpOJINpYyeMble)
pe3yabTaThl
OCBOCHHSA:
xkoa YK; OIIK;

K
W UHIUKATOPBI
JAOCTHAKEHUS
KOMIIeTeHI U

Buaer yueoHoii

padoThI
KonrakrHas
= Peanuzanus
abora s 2 HaumenoBanue
= = B paMKax
2 g £ 3 HCTOAB3YEMBIX NPaKTHYECKO
HaumeHoBaHuUe pa3aenos, TeM S |22 EE gx Bun CPC HHTEePaKTHBHBIX
FERS R R NOJrOTOBKH
<2702 4 &5 o0pa3oBaTe/ibHbIX
= |2 F| 28 =8 N (Tpya10eMKOCTh B
5 | g = B 9 TEXHOJIOIMH
5 | 8lE & ©E5Y yacax)
2 (o8 % T &
S | ©eSSE I
= S = é‘ 3 O =
Hroro no 8 pasneay 2 7
Paznen 9 Beioop BuaoB u napamerpos TO u XTO
IIpakTuyeckoe 3anaTHe Ne9 Bribop BuIOB H 4 3 IogroroBka k | Kefic-3amaua
apaMeTpoB npeaBapuTENbLHOMN TEPMUYECKOM 113 [7.1.1,
00paboTKH 7.3.4]
IIpakTnueckoe 3ansatue Nel0 BriGop BumOB H 4 3 Iloxgroroska X
[apaMeTPOB OKOHYATENLHON TEPMUYECKOH 00pabOTKH 113 ] [7.1.1,
7.34
Hroro no 9 pasneay 8 6
IloaroroBka Kk 3K3aMeHy
HUTOI'O 3A 6 CEMECTP | 17 34 62
HUTOTI'O no jucuuniaune | °1 | 17 | 34 | 151
(B ToM uncie He MeHee 20% ¢ UCMOIb30BAHNEM
HHTEPAKTHUBHBIX
00pa3oBaTeIbHBIX TEXHOJIOTHIi)
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6. TEKYIIIU KOHTPOJIb YCIIEBAEMOCTH U IPOMEXYTOYHAS
ATTECTAINMUA ITO U'TOTI'AM OCBOEHUA JUCHUITINHBI

6.1 TunoBble KOHTPOJIbHbIE 3aJjaHUsI MJIM HHbIe MaTepHajbl, HEOOXOAUMbIE /JIs1 OleHKH
3HAHUIi, YMEHNIi U HABLIKOB U (MJIH) ONbITA JeATeJIbHOCTH

TumnoBsle 3alaHuA A TCEKYILICTO0 KOHTPOJA YCBOCHHA 3HaHHI>i, YMeHI/II‘/'I 1 HaBBIKOB

MPEJICTABJICHB B OIICHOYHBIX MaTepuaiax Mo JUCHUIUIMHE «Teopusi TEpMHUYECKON W XUMHKO-
TEPMUYECKON 00pabOTKM», KOTOphIe XpaHATCs Ha Kadenpe «MarepualoBeIeHHE, TEXHOJIOTUU
MaTepuaIoB U TepMUUYECKas 00paboTKa METAIIIOBY.

1. IlpuMepHbIii NepevyeHb NPAKTHYECKHUX 3a/1aHUI:

- HA3HAYUTh BUJ U PEXKUM 3aKaJIKH JUIs CTaJIell U CIJIaBOB Pa3HOI'O Ha3HAUCHMS,

- HAa3HAuYWUTh BUJ U pEKUM CTapeHus (OTIyCKa) Ui CTaled U CIUIaBOB pPa3HOIro
Ha3HAYEHUS;

- YCTaHOBJIEHUE IPUYMHBI HECOOTBETCTBUS MEXAHMUYECKUX CBOMCTB 3aJaHHBIM I10CIE
oTiepalnii TepPMUYECKONH 00paOOTKH;

- BbIOOp Buaa u pexknma TMO a7 pa3iuyHbIX CTaJIeH U CIUIaBOB;

- BbIOOp Buaa u pexxuma XTO as pa3auuHbIX cTajled U CIUIaBOB;

- BbIOOp BHUAOB U MapaMEeTPOB INPEIBAPUTEIBHON (OKOHUYATEIbHON) TEPMHUUECKON
00paboTKH.

Ilpumepvt munogvix 3a0anuii:

TunoBbie 321aHASA K NPAKTHYECKHM (CEMHHAPCKHM) 3aHATHAM
3ansitue Ne 1 (2 yaca)
3aKa/ika HBETHBIX CILIABOB

Keiic-3agaun

1.

2.

CmnaBbl cucteMbl Al-Cu MOTyT HUCHONB30BaThCS Ui M3TOTOBJIEHUS IITAMIIOBOK U
OTIMBOK. YeM OyJeT OTINYaThCS PEKUM 3aKAJIKH [T TAKUX CIJIAaBOB?

PacknensiBanue 3akiiennok u3 aypaiatomuHa J[16 3arpynHeHo. Yka3zaTh NpUYMHY, €CIU
U3BECTHO, YTO OHU M3TOTOBJIEHBI BBICAJAKOM M3 3aKAJIEHHOTO NPYTKA. Y CTPAHUTh JAEPEKT
Han0oJiee SKOHOMUYHBIM CIIOCOOOM.

[lepennyrans! 3akanenHsle uznenust u3 bpb2 u BpAXKH10-4-4. PaccoptupoBaTth ux 6e3
paspyleHust 1 OObSICHUTh Ha YeM OCHOBAHBI Pa3JInYMsL.

Bansitue Ne 2 (6 yacos)
3akaJska ctaJieil 1 YyIyHOB

Keiic-3agaun

1.

2.

[Tocne 3akanku neranb U3 cTaau 45 UMeeT NOHMKEHHYIO TBEPAOCTh. YKa3aTh BO3MOKHBIE
IIPUYMHBI 3TOTO U YCTPAHUTh Opax.

[locne 3akankm Jnetanb U3 cranud Y12 HMeeT NOHMKEHHYIO TBEPAOCTb. YKa3aTh
BO3MOYKHBIE IPUYMHBI 3TOTO U YCTPAHUTH OpaK.

[Tocne 3akanku cranu Y12 Obula OoOHapykeHa ceTKa LEMEHTHTA. YKa3aTh MNPUUYHHY
obpazoBanus Opaka. [Ipeanoxuts crocod ucrnpanieHus.

[Ipn onpenenenun npokamuaemoctu cranet 3512 u 35XI'C paccrosHmMe 10 30HBI C
MIOJIyMapTEHCUTHON CTPYKTYPOM COCTaBWJIO 6 MM JUIsl IEPBOM CTAJIM M BO3POCIO 10 9 MM
JUIs BTOpOM. YKa3aTh NpUYHHbBI 00bIel mpokaauBaemoctu ctanu 35XI'C.

B skcnepuMeHTalbHOM OINpEAEIEHUH MPOKAIMBAEMOCTH OJIHOM IUIABKH 3a3BTEKTOMIHOU
ctanu 9XC npOTSKEHHOCTh MapTEHEHTHOM 30HBI BO3pOCia ¢ 25 10 28 MM B pe3ysbTare
MOBBIIIEHUS Temreparypsbl 3akaiaku ¢ 860 1o 900 °C. OObACHUTH NPUUYUHBI, HO KOTOPBIM
B pe3yJIbTaTe MOBBIIIEHUS TEMIIEPATYPhl 3aKAJIKH BO3POCIIA MPOKAINBAEMOCTb.

[tamnbl  cn0XHOM (OpPMBI, OCOOEHHO HMEIOIIUE BHYTPEHHEE OTBEPCTHE, CUIIBHO
nepopMuUpyIOTCs Npu 3akajke. PexkoMeHIoBaTh TeMIlepaTypy 3akKajlKy IITamIoB U3
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BBICOKOXpOMUCTOU cTayid X12®, npu BHINOIHEHUH KOTOPOH 3HAYUTEIBHO YMEHbBILAETCS
nedopmarus. YKazaTh CTPYKTYPY CTJIH TOCIE 3aKaJKh U OOBSICHUTH MPUYUHBI, CITOCO0-
CTBYIOIIME YMEHBIICHUIO 1e(hOpMAaIIHH.

MeTtuuku, U3roTOBIEHHBIE U3 YIIEPOAUCTON cTanu ¢ coaepxkanueM 1,1 % C, nomanuce B
paboTe 3HAUUTENBHO paHbIIE CPOKA HOPMAIBHOTO 3aTyIUIEHHs. MUKpoaHalu3 CTald
MOKa3ajl HaJIM4Yue LEMEHTUTHON CEeTKU B CTPYKType. OObSICHUTh NPUYUHY MOSBICHUS U
MPEUIOKUTH MEPHI TI0 UCTIPABIICHUIO Opaka.

Haznauuth pexuM HM30TEPMHUECKOM 3aKallkl Ha HIDKHUA OEWHUT Jii NMPOBOJOKU U
CTEPKHEBOW JeTalli, OJIYYEHHON TOUEHUEM, U3 ctanu 651 .

3ansitue Ne3 (2 yaca)

Br10op pe:knma crapenust
Hapucyiite kpuByl0 3aBUCUMOCTH BPEMEHHOTO COIMPOTUBJIIEHUS pa3pbiBy CIIaBa THUIIA
IypaIIOMUH OT TemrmepaTypsl crapeHus. Omnupasch Ha 3Ty 3aBUCHUMOCTb, Ha3HAYbTe
PEKUM CTAOUITM3UPYIOIIETO CTapEHUSI.
HapucyiiTe kpuByI0 3aBUCHMOCTH TBEPJOCTH CIUIaBa THIMA AYPATIOMUH OT TEeMIIEpaTyphl
craperusi. Omnwupascb Ha 3Ty 3aBUCHUMOCTb, Ha3HAYbTE PEXKUM KPATKOBPEMEHHOTO
(HETIOJTHOTO) CTapeHUs.
Hapucyiite rpadgukn 3aBUCUMOCTH Tpefesia TEKy4eCTH CIUIaBa THIIA JTypalOMHUH OT
JUTUTEIILHOCTHU BBIJICPIKKH:
- 1pu ecrectBeHHOM ctapenud (1= 20 °C);
- HCKYCCTBEHHOM CTapeHHH Ha MaKCUMalbHYI0 pouHocTh (7= 190 °C);
- nepecrapuBanuu (7 =220 °C).

Keiic-3agaun

1.

CornacHO TeXHMYECKMM YCloBUsAM Ha cmiaB /{1, oH JOMKEH HMMETh CIeayrolIue
MEXaHUYECKHE CBOMCTBA: BPEMEHHOE CONPOTUBIIEHUE pa3pbIBy G He MeHee 420 MIla u
OTHOCUTENIbHOE y/uinHeHHe O He MeHee 15 %. OaHako (aKTHYECKH MOCie 3aKaKH U
crapeHus ObUTH ToydeHbl 3HaueHus: 6, = 390 MIlau & = 21 %. KakoBa npuunna O6paka u
MO>KHO JIM UCIPABUTh TAKyI0 IPOAYKIUIO?

[locne 3akanku W crapeHUs MapTUS NPYTKOB M3 JypanmtomMuHa Mapku J[16 mmena
3HA4eHUsT BPEMEHHOr0 CONpoTHBIEHHUS pa3peiBy G, = 400 MIla u oTHOcuTenbHOE
ymHenue O = 10 %. CornacHO TEXHUYECKUM YCIOBUSM OHHU JOJDKHBI OBITh: Gy > 460
MIla u 6 > 8 %. KaxoBsl BO3MOXHblE HpuunMHbl Opaka? Jlaiite HeoOXxoaumble
MOSICHEHHUS.

CornacHo TeXHUYECKUM YCIOBUAM Ha ciuiaB J[1, OH JODKEH MMETh BpeMEHHOe
COIpOTHBIIEHUE pa3pbiBy 6B He MeHee 420 MIla, oTHOCUTENbHOE yATUHEHHE O HE MEHEe
15 %. OgHako pakTHUeCKH ObUTH MOJIyYeHbI TIOCIIE 3aKaJIKU U CTApeHUs CIeIyIolue
3HaueHus: 6B = 320 Mlla, 6 =2 %. KakoBa npuunHa Opaka ¥ MOXHO JI UCIIPaBUTh 3Ty
MIPOTYKIIHIO?

3ansitue Ned (4 yaca)
Bb10op peskuma oTmycka

Keiic-3agauu

1.

2.

Ilocne 3akanky M OTHycKa J€Tajlb U3 CTaIX 45 UMEEeT NOHWKEHHYIO TBEPAOCTh. YKa3aTh
BCE BO3MOJKHBIE PUYMHBI 3TOTO M UCIIPABUTH Opax.

Jeranp u3 cranu 40X nocie 3aKajki ¥ OTIYCKa UMEET NOHWKEHHYIO YIapHYIO BA3KOCTb.
VYka3zarh Bce BO3MOKHbIE PUYMHBI Opaka (He MEHee YeThIpeX ), YKa3aTh €ro CTPYKTYPHbIE
MPU3HAKH U UCTIPaBUThH Opax.

MepurenbHas ckoba wu3 cramu  Y10A JgomkHa HMETh BBICOKYIO TBEPIOCTbD,
M3HOCOCTOMKOCTh M CTaOMJIbHBIE pa3Mepbl. YKazarh omepauuio TO, obecrneynBaronlyro
9TH CBOWCTBA.
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Ilocne ormycka 3akaneHHbXx craned 40 u 40X mpu temmneparype 400 °C usmepunu
TBepAOCTh 1o PokBemty. ¥ kakoil cranu TBEpAOCTh OKa3ajiach Bbilie? KakoBa mpuumHa
TaKOM pa3HUILIbI B TBEPJOCTHU 3TUX CTAJIECH?

[Tocne ormycka cranu mapku 40X npu temneparype 300 °C ynapHas BSI3KOCTh OKa3ajiach
B 2 pa3za HIKE TpeOyeMbIX 3HAUECHUN I10 TEXHUYECKHUM YCIOBUSM Ha JeTajb; Ha
MOBEPXHOCTU pa3pyLICHUs yIapHBIX 00pa3loB 0OHApYKEH OJeCTAUINI KPUCTAITMYECKHI
n3nom. KakoBa npuunHa sToro Buja Opaka? Kak ncnpaButh 3ty u3genus’?

[Ipennoxute MNPUHIUIMAIEHO BO3MOXKHBIE CIIOCOOBI MPENOTBpPALICHHUS 0OpaTUMON
OTITYCKHOM XPYIKOCTH JIESTUPOBAHHbBIX CTaJIEH.

3ansitue Ne5 (2 yaca)
Peasmm3zanus npoueccoB TepMoOMeEXaHUYECKOl 00padoTKHN cTaperomuXx CIJIaBoB

Keiic-3agaua

1.

Kprouku, nogaepxkuBaroiiye HUTh Hakajga B JAMIOYKax HaKaJIUBAHUS, U3TOTOBJICHBI U3
TEXHUYECKH YHUCTOro HUKes. Ha3HaubTe TEXHOJOTHIO ehOpMaIllMOHHO-TEPMUYECKON
00pabOTKM MPOBOJIOKM W3 TEXHUYECKH YHUCTOrO HHUKENS, YMEHBUIAIOIIYI0 CKOPOCTh
nomyuectd. Kak Oynmer Ha3bpIBaThCsl Takas TEXHOJIOTHST W Kakoe  SIBJICHUE
CTPYKTYypOOOpa30BaHUS JICKUT B €€ OCHOBE?

[Tocne 3akallkvi ¥ CTapeHUs MPECCOBAHHBIX MOY(PaOPUKATOB U3 ATFOMHUHHUEBBIX CILIABOB
B95 mpenen tekydectu Ha 15-20 MIla Gonee Bbicokuii, yeM Ha nonydadpukarax 3TOro
K€ CIUIaBa TOCJIE 3aKajJKh M CTApEHHUs, HO TMOJIYYCHHBIX METOJOM Tropsueid MPOKaTKH.
KaxoBbl mpuuunnsbl 3Toro siBiieHus? Kak Ha3piBaeTcs 3TOT 3 PexT?

W3nenue u3 >xaponmpoyHOro amoMuHUEBOTO cruiaBa Tuna AK4-1 (mopiieHb) MOMKHO
o0nasaTh Majod CKOPOCTHIO MOM3y4YecTH. BO3MOXKHOCTH TpaJMIIMOHHOW TEXHOJIOTHH
UCTIOJIB30BaHbI MOJHOCTHIO. HasHaubTe criocob aedopmannoHHO-TepMUIECKON 00pabOTKH
JUTSL pellieHus JaHHOH 3afaun. Kakoe siBjieHue JIeXUT B ee OCHOBe?

BausTue Ne6 (2 yaca)
Peasn3auus npoueccoB TepMoOMeXaHU4eCKOi 00padoTKM cTaseil

3arotoBka u3 craiu 38XC nocne HarpeBa A0 880 °C U BbIIECPKKU MPHU ITOU TEMIEPATYPE
oxXJIaXx7eHa B IIeNoyHOW BaHHe 10 Temreparypbl 400 °C u mpu 3TOM Temmeparype
MOJIBEPTHYyTa MpoKaTke co creneHbio 50 % ¢ mocneayonmm oxnaxaeHueM B macie. Kak
Ha3bIBa€TCs Takasi 00paboTKa M Kakue (MPEeIrnoIOKUTEIbHO) CBOMCTBA OYIyT MOTyUEHBI?
KakoBbl MpUYMHBI TAKOTO U3MEHEHHS CBOWCTB?

I[Ipu ATO cranu 45 nedopmanuio co creneHvto 50 % mnpoBoaunu npu 850 °C ¢
HEMEIJICHHBIM OXJIAXJACHUEM B BOJAE€ M HHU3KUM OTHyckoM. [lomydeHo BpemeHHOe
conpotuBiienne pa3peiBy 2 500 Mlla mpu ortHocuTensHOM ymmHeHUH 8 %. Kak
HA3bIBAETCs Takas 00pabOTKa, KAKOBBI MPUYHMHBI TOBBIIICHUS MEXaHUYECKUX CBOMCTB I10
CpPaBHEHHUIO C OOBIYHOM TEPMOOOPaOOTKOI (3aKaiika + OTITyCK)?

3ansTue Ne7 (4 yaca)
JAu¢pdy3nonHoe HAChIEHHE MeTANLIAMHU

Keiic-3agaua

1.

ITpu HaceleHun wusnenus K3 BemecTBa A BemecTBoM B mpu temneparype 0,5 Tm
nonyueH cioil 0,1 mm mocne Bbyiepxkku 1 4. Kak u3MeHuTh pexkuM oOpaOOTKu Asist
NoJy4eHus ciost riryounou 1,0 Mm?

[Tpu Haceimenun u3aenus Bemectsa A BemiectBoM B nipu Temmnieparype 0,95 Tt monmyden
cioit rmyounoi 0,9 MM mocie Bbyiepkku 10 4. Kak M3MEHUTH pexuM 0OpabOTKU st
nosyyenus cios 1,0-1,1 mm?

ITpu nemenranuu mecrepHd u3 craad 20X MOJy4EeHO KPYIMHO3EPHHUCTOE CTPOEHHE B
CepAlleBUHE TIpH TIyOMHE 1eMeHToBaHHOro ciosi 0,2 MM. VYKaxuTe, NpU KaKUX
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TeMIIepaTypax MpoBOIMWIACH IEMEHTAIUS U YTO HEOOXOIUMO MPOBECTH IJISi UCIPABIICHHUS
MOJIYYeHHOTO eeKTa.

Hasnaubte pexum azorupoBanus craiu 38XMIOA nns NoBbIIEHHUS W3HOCOCTOMKOCTH.
KakoBa cTpykTypa cios 1ocje Takoro a30TUpOBaHUsA?

3ansitue Ne8 (4 uaca)
JAu(@y3noHHoe HACBIIIEHHE HEMETALIaAMH

Keiic-3agaua

1.

2.

IIpn anuTHPOBAHMU CTAIBHOIO H3JACIIHS IOJYYEH CJIOM C IOBBIIIEHHOW XPYIKOCTBIO
MOBEPXHOCTHOM 30HbI. KakoBO cTpoeHHE 3T0i1 30HBI M KaK UCIPABUTH ITOT Ae(eKT?
TexHuueckuMu TpPeOOBAHUSMHU Ha M3JEIHE TPEAYCMATPUBACTCS IMOJydYE€HHE TBEPIOCTH
nuddy3norHo-xpoMupoBanHoro cios Beie 13 000 MITa. Kakoe n3MeHeHHe TEXHOJIOTHH
TG PY3MOHHOTO XPOMUPOBAHHUS HEOOXOAMMO MPOU3BECTH JJIS TIOBBIIICHUS TBEPIOCTU U
MU3HOCOCTOMKOCTH CJ1051?

3ansitue Ne9 (4 yaca)

Br100p BHI0B U MapaMeTPOB NpeABAPUTEIbHON TepMUYecKOi 00padoTKu
Hcnone3ysi nuarpaMMy COCTOSIHUS OOOCHOBAaTh BO3MOXKHOCTH BBITIOJIHEHUS PA3UYHBIX
BUJIOB OTXHUTa JOIBTEKTOMJHBIX, 3BTEKTOUIHBIX, 3a3BTEKTOMIHBIX YIJIEPOJIUCTHIX U
HU3KOJIETUPOBAHHBIX ~CTajieil, CcQOpMyTUpOBaTh 3aJayd, pellaeMbleé B pe3yibTare
peayM3aiyi  TaHHBIX BHJOB 00paboTOK. BrIOpaTh W OTMETUTH Ha JUarpamMme
TEMIIEpPAaTypbl HarpeBa IMOJ OCYIIECTBISiEMble BHUIbI OOpPaOOTKM C YKa3aHHEM Kak
MIPOUCXOAUT OXJIAXKJECHUE, KaKUe CTPYKTYPHBIE M3MEHEHUs MPOUCXOIAT MPH HArpeBe U
OXJIAXACHUHU. YKa3aTh BIMSHUE JIETUPYIOIIMX 3JIEMEHTOB Ha TEMIEpaTypbl HarpeBa M
CKOPOCTh OXJIQXKJICHUS IPU OTXKUTE CTAJCH, KaKk MPU ITOM H3MEHSIOTCS CTPYKTypa U
CBOMCTBA.

Keiic-3agauu

1.

®aconHas oTiaMBKa U3 ctanu 35J1 uMeeT KPYMHO3EPHUCTHIM HM3JIOM U BUIMAHIITETTOBY
CTPYKTYpYy. YKazaTh €€ CTPYKTYpHBbIC NpPU3HAKH, HA3HAYUTH PEXKUM Ui HCIIPABICHUS
nedekra. (Ac1=727°C, Acs = 810°C).

[Mpytku u3 craneit 40 u 40X OTOXKITIM B OJHOM CaJKe MO OJHOMY PEXKUMY C IIEJIbIO
NOJY4YEeHUs: MUHUMaIbHOM TBeproctu. [locturnyra nu nens? [Touemy? Kak ux naubonee
OnIcTpO paccoptupoBath? Kak obecnieunts noayuyeHne MUHUMAJIbHON TBEPAOCTH?
Temmneparypa KoHIIa TpOKaTKU Tpex naptuit ctamu 40 cocrasisina 830°C, 740°C u 900°C.
Kakasg u3 HuxX mpaBuibHasg U nouemy? OmnucaTh pa3HMIy B CTPYKType MpoKaTa 3THX
naptuii. [Tomo6pars pexumbl oTkura A Hux. (Acs = 800°C, Aci= 730°C).

[Tporiecc maTeHTUpPOBaHMS CTAJIBHOW IPOBOJIOKM M JICHTHI OOECHEYMBaeT IOIydYeHHUE
npezena npoyHocT npu pactskeHuu 2 500—4 000 MITa. IIpuBenute cxemy mpoliecca Ha
C-xkpuBBIX M OOBSICHUTE HPUYMHBI MOJYYEHUS TaKHUX XapakTepUCTHK crainu. Kaxue
BO3MOYKHBI BHJIBI Opaka MpH MaTEHTHPOBAHWU M C HAPYIICHHEM KaKUX TEXHOJIOTUYECKHUX
apaMeTpoB OHU MOTYT OBbITh CBSA3aHBI.

3ansitue Nel0 (4 yaca)

Br100p BUI0B U NIapaMeTPOB OKOHYATEILHON TEPMHUUYECKOl 00padoTKKN
Hcnone3ysi muarpaMMy COCTOSIHHS OOOCHOBAaTh BO3MOKHOCTH BBITIOTHEHHS Pa3IHYHBIX
BHUJIOB 3aKaJKW JOIBTEKTOHJHBIX, IBTCKTOMJHBIX, 3a3BTEKTOUIHBIX YIJIEPOAUCTBIX U
HU3KOJIETUPOBAHHBIX ~CTajeil, CcPOpMyTUpOBaTh 3aJayd, pellaeMble B pe3yibTare
peanm3alii JIaHHBIX BHAOB 00paboTok. BpiOpaTh W OTMETHTH Ha JHarpamme
TEMIIEpaTypbl HarpeBa MO/ OCYIIECTBISEMbIE BHUJIBI O0OpaOOTKH C yKa3aHUEM BIHUSHUS
JETHPYIOMIUX AJIEMEHTOB W CKOPOCTHM HarpeBa Ha BBIOOp TEMIEPATYPHBIX PEKUMOB
HarpeBa TOJ 3aKaJIKy CTajied, OTMETUTh, KaK MPOUCXOJUT OXJAXKICHHE, KaKhe
CTPYKTYpPHBIE M3MEHEHHUSI MPOUCXOAT MPH HArpeBe M OXJIAXKICHUU. YKa3aTh BIIMSHHUE
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JIETUPYIOLINX AJIEMEHTOB HA CKOPOCTh (Cpelly) OXJIAKACHHS IPU 3aKaJIKE CTajel, Kak Ipu
9TOM HU3MEHSIOTCS CTPYKTypa U CBOMCTBA.

O6ocHOBaTh BBIOOp TEMIIEPATypHBIX IapaMeTPOB OTIYCKa CIUIAaBOB Pa3JIMYHOTO
XMMCOCTaBa B 3aBUCUMOCTH OT TPEOYEMBIX CTPYKTYPbI U CBOMCTB B KOHKPETHBIX YCIOBUAX
OKCIUTyaTaly JAeTanei, chopMyIHpOBaTh 3a/1a4yM, PEIIAeMbIE B PE3yJIbTaTe peain3alui
pa3IMYHBIX BUIOB OTIIyCKa. YKa3aTb, KaK IPOUCXOIUT HArpeB, BBIACPKKA U OXJIAXKICHUE,
KaKHe CTPYKTYPHbIE U3MEHEHUS IIPOUCXOJAT NPU HArpeBe M OXJIAKACHUM, KaK IPU ITOM
WU3MEHSIOTCS CTPYKTYpPa U CBOMCTBA.

Hcnonp3yss nuarpaMMbl COCTOSIHUSL JKEJI€30-YIJIEPOJ, IKEJI€30-JIETUPYIOLIUN 3JIEMEHT
000CHOBaTh BO3MOKHOCTb BBIIIOJIHEHHSI Pa3IMYHBIX METOJOB U BHIOOp TeMIIEpaTypHBIX
napamerpoB XTO 1715 MOBBIMIEHNS SKCIUIYyaTAal[MOHHBIX NOKA3aTeJIed Pa3IMYHBbIX BHUJIOB
JeTajledl C YyKa3aHWEM, KakK IIPOUCXOOUT HAarpeB, BBIAEPKKA U OXJIAKICHHE, KaKHe
CTPYKTYpHbIE HM3MEHEHHUS IPOUCXOJAT IPU HArpeBe U OXJIAXACHUU, KaK IPH ITOM
WU3MEHSAIOTCS CTPYKTYpPa U CBOMCTBA.

2. I[lepevyeHb BONPOCOB /Il MOATOTOBKH K 3a4eTy

© XN g WD

e
N R O

13.

14.

15.

16.

17.

18.

19.
20.

21.
22.
23.

Knaccuduxamms sumo TO no bousapy.

Onpenenenue Buaa TO mo guarpamMme COCTOSTHUSL.

I"'oMOreHu3aMOHHbIN OTXKUT (Ha3HAUCHHUE, MEXaHU3M MPOLecca, PEXUM, BUIBI).
OTXUT 47151 CHATHSI HATIPSDKEHUH (Ha3HaYeHUE, MEXaHU3M MPOIIecca, PEeXUM, BUIBI).
Binsaaue XIIJ] Ha CTpyKTypy ¥ CBOMCTBa MeTailia

IIpoueccel, mpoTeKaroLie Ipy HarpeBe X/ MeTajia.

BosBpar 1-oro u 2-oro poga.

Pexpucramnm3zamnus (nepBudHasi, coOnpaTenbHasi, BTOPUIHAS).

W3meHeHune CTpyKTyphl ¥ CBOWCTB IIPU HATrpeBe X/I MeTaIa.

. PexnMBI peKpuCTaITU3allMOHHOTO OTXKHTa X//I MeTaa.
. AycTeHUTHOE IpeBpalleHue B CTaIH pU HarpeBe. CyIHOCTh, TEPMOJUHAMUKA U MEXaHU3M.
. Kuneruka mzorepmuueckoro npespamienus I1 B A (JIMOA) u ayctenuTrzanys npu HempepbIBHOM

Harpese.
Pone 3epHa aycrenuta. HawanmpHoe, neHCTBUTENBHOE, HACIEACTBEHHOE 3epHO. HacnencrtBeHHO
MEJIKO- ¥ KpYyITHO3epHHUCThIE cTany. DaKkTophl, ONpeesnSioliie BEeIHUYNHY 3epHa.

Posib meficTBUTENBEHOTO M HACIEACTBEHHOIO 3epHa aycTeHuTa. IleperpeB u mepexor, cnocoObl ux
yctpanenus. CTpyKTypHasi HacleACTBEHHOCTb.

JuarpaMMbl M30TEPMHUYECKOTO MpPEBpALIEHUs] ayCcTeHWTa npu oxyuaxaeHuu (C-KpuBble), HUX
MOCTPOEHUE U aHAIN3. DaKTOPBI, BIXAIOIIUE HAa MOJI0kKeEHNE C-KPUBBIX.

MexaHu3M NEPIUTHOrO IMPEBPALLCHUS U €ro NPOAYKTHI, UX CTPYKTypa M CBOMCTBA. PaKTOPHI,
ONPEACISAIONINE CTPYKTYPHBIC XapaKTEPUCTUKH TEPIINTA.

IIpeBparienns B CTaal MPH HENPEPHIBHOM OXJAXKJIEHHH M3 ayCTEHHUTHOTO COCTOSHUSA. BinsHue
CKOPOCTH OXJIKAEHHS Ha CTpyKTypy. OCOOEHHOCTH CTpyKTypooOpa3zoBaHHS B J0- H
3a9BTEKTOMIHBIX CTANSAX (KBA3U3BTEKTOU U TICEBIOIIEPIINT).

MapTeHCUTHOEe TpeBpalleHHe, MEXaHH3M, KHHEeTHKa, CBONCTBa MapTeHcuTa. Crabminzanus
aycTeHuTa. BiausHue miactuueckoi aedopMany Ha MAPTEHCUTHOE NPEBpaLleHueE.

BeiitnnTHOE npeBpaieHne. MexaHn3M, KWHETHKA, TPOAYKTHI IPEBPALLCHMUSL.

[IpeBpamienns npu oTHMyCcKe 3aKaleHHOM cTanu. YeTslpe cTaguu oTtmycka. CTpyKTypa U CBOMCTBa
OTIYILEHHON CTaJu.

OTnyckHas XpyNnKOCTb.

BnusiHue nerupyromuyx 3J1eMeHTOB Ha (pa3oBble MPEeBpalLeH sl B CTAJISIX

Knaccudukanus JIerupoBaHHbIX cTaliel B OTOXIKEHHOM U HOPMaJIM30BAHHOM COCTOSTHHSIX.
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3. llepeyeHb BOMPOCOB /ISt MOATOTOBKH K IK3aMeHY

NoakowhE

9.

10.
11.
12.

13.

14.

15.

16.
17.

18.
19.
20.
21.
22.

23.
24,

25.
26.
27.
28.
29.
30.

31.

32.
33.

Knaccudukanms Bugos TO (o bousapy).

PexpucraninzainoHHbIA OTHKUT.

['oMOreHn3alnOHHBII OTHKUT.

OTXUT AJ1s CHATHS HANPSKEHUH.

Crioco0b! uctpasiaeHus Ae(eKToB MpokKara.

Hcnpasnenue n1eeKTOB JUTOM CTaIM C MOMOIIBIO TEPMUYECKOH 00pabOTKH.

[IpuMeHeHHE TONHOIO, HENOJHOI0, HM30TEPMHYECKOrO OTKMIOB IIPH TEPMUYECKOU
00paboTKe MHCTPYMEHTAIBHBIX U KOHCTPYKIIMOHHBIX CTaJICH.

[IpuMeHeHHe HOpMaNM3aLUU IPU TEPMHUECKOW OOpabOTKE WHCTPYMEHTAIbHBIX U
KOHCTPYKLMOHHBIX CTaJeH.

CyIIHOCTh M TPUMEHEHHUE TTOJIHOM, HEMIOJIHOW, U30TEPMUYECKOM, CTYIIEHYATOM 3aKaJIoOK.
Bunbl, Ha3HaueHUs, peXKUMbI OTITYCKOB CTaJIH.

OTiyckHast XpynkocTh 1-0ro, 2-oro pojaa. [Ipuunnbl, cioco0bl yCTpaHEHUSI.
[TpenBaputensHas TO KOHCTPYKIMOHHOM CTajdHM: Ha3HAUYEHUE, BHUJbI, PEKUMBI, (a3oBbIe
IIPEBPALICHMUS], CTPYKTYPBI.

OxkonuarenpHass TO KOHCTPYKIMOHHOW CTajdd: Ha3HAUYEHUE, BUJBI, PEKUMBI, (Da30BbIC
IIPEBPALICHMUS, CTPYKTYPBI.

[TpenBaputensHas TO MHCTpYMEHTAIbHOW CTAJIM: Ha3HAYEHUE, BUJIbI, PEXKUMBI, (a3oBbIe
IIPEBPALICHMUS], CTPYKTYPBI.

OxonuatenbHass TO MHCTPYMEHTAJIIBHOW CTalM: HAa3HAYCHHE, BUIBI, PEKHUMBI, (a3oBbIe
IIPEBPALICHMUS, CTPYKTYPBI.

XTO craneit (memeHTaIus1, a30THPOBAHUE, HUTPOIIEMEHTALINS ).

Tepmuueckas 00paboTKa LIEMEHTYEMbIX, HUTPOLEMEHTYEMBIX U a30THPYEMBIX CTaJbHBIX
153 (SU0507 8

Juddysunonnas Merannuzanus (AIMTHPOBAHUE, XPOMUPOBAHUE)

Huddysnonnas merammuzanus (CHINIUPOBAHUE, IIMHKOBAHHE)

[TpyHLIMIIBI OTYYEHUsI BBICOKOIIPOUYHBIX CTAJIEH U CIIJIABOB.

Ornpenenenne Tepmomexanndeckoit oopadotku (TMO).

M3MeHeHHs CTPYKTYpbl U CBOWCTB MeTajljla IPHU XOJOAHOM IIacTHYecKo aedopmarun
(XTL]D).

[Tporneccel, mpoTekarolye Mpyu HarpeBe XoJI0AHOAe(HOPMUPOBAHHOTIO METaLIA.
W3MeHeHns CTPYKTypbl M CBOMCTB MeTajula MpH Tropsyeil MiacTU4ecKod Aedopmaruu
(ITI).

HTMO craperoniux criaBoB (CXeMbl, IPUHIIHI, [T0Jy4aeMbl€ CBOICTBA).

BTMO craperomux craaBoB (CXeMbl, IPUHIIUI, NT0JTy4yaeMble CBOICTBA).

HTMO craneii (cxemsl, IpUHIUI, TOTY4aeMbI€ CBOWCTBA).

BTMO craneii (cxeMbl, IPUHIUI, TIOJTy4aeMble CBOWCTBA).

[Tpumenenue u pazHoBugHocTH TMO.

HctuHHas 3akanka, W3MEHEHHE CBOWCTB IIBETHBIX CIUIaBOB IIOCTE 3aKkalku Oe3
OJIMMOP(HOTO MpeBpaIICHHUS.

Crapenue, craguum cTapeHHs (M3MEHEHHME CBOWCTB IIOCJIE€ CTApEHUs Ha IpUMeEpe
JypaJIIOMHHOB).

[Ipoueccsl, mporekatomue npu TLO.

PasnoBunnocTu TIHO, o0JacTe 1704 MIPUMEHEHUS
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6.2 Onucanue moka3aTeileii M KpPUTEPUEB KOHTPOJISI YCIEeBAEMOCTH, OMHUCAHHME IIKAJ
OlLleHUBAHMS

Tabmuna 5 [pu Tekymem KOHTposie (KOHTPOJIBHBIE HEJIEH) U OLIEHKA BBITIOJHEHUS

MPAKTHYECKUX paboT

MIxaJja oneHUBaAHUA Ik3amMeH/ 3aUeT ¢ OLEHKOM 3auer
40<R<=50 OtnnyHO
30<R<=40 Xoporio 3ayer
20<R<=30 Y 10BI€TBOPUTENHHO
O<R<=20 HeynosnerBopurenbHo HEe3a4eT

[Ipy NpOMEKYTOUHOM KOHTPOJIE YCIIEBAEMOCTb CTYAECHTOB OLICHMBAETCA II0 CHUCTEME
«OTIIMYHOY, «XOPOILIO», «YJOBIECTBOPUTEIBHOY, HEYIOBIETBOPUTEILHOY.
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Tabmuma 6 — Kputepun onieHuBaHus pe3yabTaTa 00yYeHHS 110 JUCUUTUINHE U TIKAJIa OIICHUBAHHUSI

KpuTepun oneHnBaHus pe3yibTaTOB 00y4eHHS

OrneHka OrneHka OneHka OneHka
K Koa m HanuMeHOBaHHe «HEYAOBJECTBOPUTEJIBH «YAOBJIETBOPUTECJIBHO» «Xopo1o» / «OTJIHIHOY /
oA | HHAUKATOpAa 0» / «3a4TEHO» «3aYTCHO» «3a4YTCHO»
— AOCTHIKEHNS / @ie 3auTeHOY 60-74% 75-89% 90-100%
KOMIIETeHIIUHN
KOMIICTCHITHH 0-59% OT Max PEUTHHTOBOM OT Max PEeUTHHTOBOI OT Max peUTHUHTOBOM
OT Max peUTUHTOBOU OLIEHKU KOHTPOJIS OLIEHKU KOHTPOJIS OLIEHKU KOHTPOJIA
OLCHKHW KOHTPOJIA
HOK-2. Cnocoben |UIIK-2.1 Ipumensier 3Hanus| He 3HaeT Teoputo Ga3oBbIX U | 3HaeT Teopuio (a3oBEIX U | 3HaeT Teopuro (Ha3oBHIX U 3HaeT Teopuio (a3oBEIX U
UCIIONB30BaTh 0 TIporeccax, NMPOMCXOMIINX | CTPYKTYPHBIX —IIPEBPAIIeHUH, | CTPYKTYpHBIX TPEBPAINEHHH, | CTPYKTYPHBIX PEBPAIICHHIA, CTPYKTYPHBIX
3HAHUA 0 |IIpH MOJYYCHUH MATEPHAIOB | MPOTEKAFOIINX NPU | TPOTEKAOLIHNX TIPH | mpOTEKAIONMKUX MPU TePMUUECKOil | MPEBPAICHUH,
bu3nuecKux u TEPMUYECKOH M XMMHKO- | TEPMHYECKOH M XHUMHKO- | y XUMHKO-TEPMHYECKOIH MPOTEKAIOIINX npu
XUMHYECKHX TEePMHYECKOI 00paboTKe | TepPMHYECKOI 00paboTke | oGpaGoTKe CILIABOB, HO IIPH TEPMHUYCCKOH U XHUMHKO-
npoueccax, CILJTaBOB. CIIABOB, HO  MPH  STOM | s1on nomyckaeT eHHHYHBIE TepMUYECKOi 00paboTKe
MOPOTEKAIONINX B JIOTTyCKaeT BHAUUTEIBHDIC | (/e 1 HCHBITHIBACT CILTABOB.
Marepuanax mpu ux OLIHMOKH. He crocobeH CHOMHOCTH B PEIKO
MOJTyYCHHH, OTBETHTh HA YTOYHSIOIIHE BCTPCUAIONIXCS HITH COKHBIX
obpaboTke, BOTIPOCHI.
CITy4asx.
MOIU(BHKAIIMN 0
BIMAHUM MUKPO- H | 11[TK-2.2 [pumensieT He 3Haer coBpeMeHHble W | 3HAaeT  COBPEMEHHbIE U | 3HAET COBPEMEHHbIE U 3HaeT COBpPEMEHHBIE U
HaHO-  CTPYKTYPBI | spanus o npoueccax, MEePCIICKTHBHBIC BHUIBI | MIEPCIICKTHBHBIC BUJIBI | MEPCIIEKTUBHBIE BUJIBI MEePCICKTUBHBIC  BHJIBI
Ha CBOMCTBA |y opexopsimux mpu TEPMHYECKOil 06pabOTKH, HE | TePMHYECKOil 06pabOTKH, HO | TepMUUECKOil 06PaGOTKH, TepMHUECKO# 00paboTKH,
MaTepHajIos, UX | Moampukanuy MaTepuanoB | ymeer BBIOMPATH BUJ | HE yMeeT BbIOMPATb BHJl | yCIIBITBIBACT 3aTPYAHEHHS IIPH yMeeT BBHIOMPaTh  BHJL
n—— reptacexoft oGpaGoTIar Amn | Tepwaecrat ogpaGonan ana | ToolcHL KOHKPErIX R
Cpezioi,  MHONAMH, CHIJ)'IaBOB b aamzme[)ro CHIJ)'IaBOB b aSJII/I‘{Hil)FO UpaiTIHeY saaan 73 e 00 a60TKI/Ip Jisl CIUIaBOB
yACTHIIAME " p p NpeyCMOTPEHHBIX paboyeit P A
Ha3HAYCHUSL. Ha3HauYCHUSL. 9 Pa3IMYHOTO Ha3HAYCHUS.
H3ITyICHUSAMH IPOrPaMMOii.
HIIK-2.3. Ucnomb3yeT He 3Haer 3akoHoMepHOCTH | 3HaeT 3aKOHOMEPHOCTH | 3HAeT 3aKOHOMEPHOCTH BIIMSHUS | 3HAET 3aKOHOMEPHOCTH
3HAHUSI O B3aUMOICHCTBUH BIMSAHUSA Pa3iMYHBIX BHAOB | BIMSHHUS Pa3iU4YHBIX BHJOB | pa3IMYHBLIX BUIOB TEPMHUYECKON | BIHSHHUS Pa3IMIHBIX
MaTepHajioB ¢ OKpYXKalolel | TepMuueckoil 00paboTku Ha | TepMudeckoi oOpabOTKHM Ha 00pabOTKM Ha CTPYKTYpY U BUJIOB TEePMUYECKOU

U cpenon

CTPYKTYPY 51 CBOICTBa
MaTepHaJoB, HE BIIaeeT
HaBBIKAMH aHAJIHW3a KadecTBa
IIPOBEACHHOH  TEPMHYECKON
00paboTKH

CTPYKTYpYy 51 CBOICTBa
MaTepuaoB, HO HE BIIaJIeeT
HaBbIKAMH aHaJM3a KaueCTBa
MIPOBEJIEHHOW TEPMUYECKOI
0b6paboTku

CBOMCTBa MaTepHaNoB, HO
UCTIBITHIBAET 3aTPYAHEHHS TIPH
aHaJIM3€ KauecTBa IPOBEJCHHON
TepMHYECKOH 00paboTKN

00paboTKH Ha CTPYKTYPY
U CBOWCTBA MaTepUalioB,
YBEpPEHHO BIajieeT
HaBBIKAMHU aHaJIN3a
Ka4yecTBa POBEACHHOM
TepMHUIECKOI 00paboTKH
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Onenka

Kpurepun oueHuBanus

Beicokuii ypoBeHb «5»
(OTIIUYHO) — «3adeT»

OIICHKY «OTJIMYHO» 3aCly>)KHBAeT CTYIEHT, OCBOMBILIWN 3HAHMUS,
YMEHHMsI, KOMIIETEHIIUN U TEOPETUYECKU MaTepuai 6e3 mpoOesios;
BBITIOJTHUBIIHA BCE 3aJaHUs, TPEIYCMOTPEHHBIC YI€OHBIM TUIAHOM
HAa BBICOKOM KAayeCTBEHHOM YpOBHE;, IPAKTUUYECKHE HaBBIKU

npo¢eCcCHOHATBHOTO MIPUMCHCHHUS OCBOEHHBIX 3HAHUN

c(hopMUPOBaHBI.

OIICHKY  «XOPOIIO»  3aCIy)KUBAaeT  CTYIEHT, MPAKTHYECKU
Cpenuuii ypoBeHb «4» | TIOJIHOCTBIO OCBOMBIIMKA 3HAHUS, YMEHHS, KOMIICTCHIMH U
(xopo1o) — «3aueT» TEOPETUYECKHI Marepuay, ydeOHbIe 3aJlaHus HE OICHEHBI

MaKCHUMAJIbHBIM 4YHCJIOM 6aJ'IJ'IOB, B OCHOBHOM C(i)OpMI/IpOBaJ'I
IMPAKTUYCCKUC HABLIKH.

OLCHKY «YAOBJICTBOPUTEJIBbHO» 3aCIIYy>XUBACT CTYACHT, YaCTHUYHO

[ToporoBeiii  ypoBeHb N

3y Cc mpoOenaMH OCBOUBIIMHN 3HAHUSA, YMEHHS, KOMIETCHIIMH U
TEOPETUYECKHI MaTepuaj, MHOTHME y4yeOHble 3a/laHus JUOO He

(YIOBIETBOPUTEIHLHO) —

AUy BBIIIOJIHMJI, JIMOO OHM OLIEHEHBI YHCIOM OajyIoB OJIM3KHUM K
MUHUMAJIbHOMY,  HEKOTOpbIE  MPAKTHYECKHE  HAaBBIKH  HE
c(OpMHPOBAHBI.

MuHuManbHbII OIICHKY «HEY/I0BJIETBOPUTEJBLHO» 3aCIy)KUBAaeT CTYJCHT, HE

YpOBEHb «2» | OCBOMBIIMI 3HAHUS, YMEHHUS, KOMIIETCHIIMU U TEOPETUUYECKUIl

(HEeyIOBIETBOPUTENBHO) | MaTepuai, YydeOHble 3aJaHHUs HE BBIMNOJIHWI, MPAKTHUYECKUE

— «HE3a4YeT» HABBIKU HE C(hOPMHUPOBAHBI.

7. YHEBHO-METOJUYECKOE OBECIIEYEHUE JUCHUIIJINHBI

7.1. YueOHasi iuTepaTrypa, neyaTHble u3anus 0udanoreuHoro gonga

VYuyebHO-MeTOoIMUeCKOe  oOecrieyeHue  JUCLUIUIMHBI ~ peaju3yercss B paMKax
(GyHKIMOHMpPYIOIIEW B By3€ OIIEKTPOHHOW WH(GOPMAIMOHHO-00pa3oBaTeabHON cpenasl. B
JIOTIOJIHEHWE K 3TOMY B 0Opa30BaTEIbHOM IPOLECCE HCHOJb3yeTcsl OMONMMOTeUHbIH (OHT
eYaTHBIX U3JaHUH.
7.1.1 HoBukoB WN.M. Teopus tepmuueckoil obpabotku wmeramioB / M.M. HoBukoB. — M.:
Merannyprus, 1978. — 392 c.
7.1.2 bupont B.C. Teopust Tepmuueckoil o0paboTku MetayuioB: yueOHHK/ B.C. Bupont —
Kpacnospck: UTIK COY, 2009. — 540 c.
7.1.3 bnantep M.E.Teopus tepmuueckoii 00pabotku : Yue6Huk 1711 By30B / MLE. brantep. - M. :
Mertannyprus, 1984. - 328 c.
7.1.4 MertannoBeaeHre U TepMuueckas o0paboTka CTajau: COpaBOYHHUK B 3 T. / mof. pex. M.JL
bepamreiina, A.I'. Paxmranra. — 3-¢ u3j., nmepepad. u gon. — M.: Mammuoctpoenwne, 1983. — T.1.
—368 c.
7.1.5 bepumreitn M.JI. Tepmomexanuueckass obpaborka cramu / M.JL. bepnmreitn, B.A.
3aiimoBckuit, JI.M. Kanyrkuna; [log pen.M.JI.bepumreiina. - M. : Metamnyprus, 1983. - 480 c.
7.1.6 Xumuko-repmuueckas o0padoTka meTtayioB : Yueb.nmocodbue g By3oB / FO.M. JlaxTus,
b.H. Ap3amacos. - M. : Meramyprus, 1985. - 256 c.
7.1.7 ®emokna B.K. Tepmonmknudeckas oOpaboTka MerauioB W neraneit mammuH / B.K.
®enrokuH, M.E. Cmaropusckuii. - JI. : Mammnoctpoenue. JIennnrp.ota-uue, 1989. - 255 ¢
7.2. CnipaBouyHo-0uémorpadguyeckasi Jureparypa
7.2.1 MetamioBeieHue U TepMuYecKas o0paboTka ctanu u uyryHa : CnopaBounuk:B 3-x 1. T.3 :
Tepmudeckass u TepMoMmexanudeckass oopabotka ctaym u uyryHa / A.B. CynoB [u np.]; [lox
pen.A.I'.Paxmranra [u ap.]. - M. : Uatepmer Unxunupusr, 2007. - 920 c.
7.2.2 XumuKo-TepMudeckas o0paboTka metaiioB M crutaBoB. CrpaBounuk / IMom. pem. JI.C.
JIsxoBuua. - M.. Metaiunyprus, 1981 — 424 c.
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7.2.3 CripaBOYHHK IO KOHCTPYKIIMOHHBIM Martepuaiam: cupaBounuk/ b.H. ApsamacoB [u ap.];
nox pea. b.H. Apzamacosa u T.B.ConoBbeBoit. - M.: MI'TY um. H.D.baymana, 2005 - 640 c.
7.3MeToanYeCKHEe YKA3aHNUsl, PEKOMEHIAMH U IPyrue MaTepHaJibl K 3aHATHIM

7.3.1. Teopust TepMuyeckoli 00pabOTKHM METaIOB : MeToa.yka3aHus K Jj1ab.paboTam 1o Kypcy
"Teopust Tepmuueckoii oopabotku meramos"/ HI'TY; Cocr.:B.H.[lyounckuii, M.H.Uesposa. -
H.Hosropon : [b.u.], 2010. - 27 c.

7.3.2 IlpuHIMIIBI TEPMOMEXAaHMYECKOW 00pabOTKM cTajed W CIulaBoB : MeToa.yka3aHHs K
BbioJHEeHHI0O HUP u caMOCTOATENbHBIX HWHIAMBUAYAJIbHBIX 3alaHuil mo Kypcy '"Teopus
tepmuueckoit oopadotku merawioB"/ HI'TY; Coct.B.H.{younckuii. - H.Hosropon : [b.u.], 2006.
-16¢

7.3.3 Metonbl uccnenoBanus (pa3oBbIX MpEeBpAIEHUH U CTPYKTYP : [IpaKTHKYM /IS BBITTOJIHEHUS
na6.padot / HI'TY, Cocrt.:T.B.Komapora, M.I".I'opmrymog;. - H.Hosropogn : [b.u.], 2005. - 48 c.
7.3.4 AHamu3 paMarpaMMbl H30TEPMHMUYECKOTO pacmaza I[epeoXJaKIECHHOrO0 ayCcTEeHUTa
Meroa.ykazanuss kK mnpakt.n sabd.padoram / HI'TY; Cocr.:T.B.Hyxauna, M.H.Yespona,
T.B.Komapoga. - H.Hosropon : [b.u.], 2022. - 33 c.

7.4 IlepeyeHb KypPHAJIOB 1O NPOPUIIO TUCHUILUTHHBI:

74.1 «MeramoBeieHue W TepMHyeckas ~— oOpabotka  metauioB»  Caiit —
http://mitom.folium.ru/index.php/mitom

7.4.2. «mxenepHoe odbpasopanue». Cait — http://www.ac-raee.ru/ru/magazin.htm

7.4.3. BectHuk MamuHocTpoeHus. Caur -
https://www.mashin.ru/eshop/journals/vestnik_mashinostroeniya/

7.4.4. «IporpeccuBHbIE  TEXHOJOTMH U  CHUCTEMbl  MamMHOCTpoeHus».  Cait -
http://ptsm.donntu.org/

7.4.5. Hayunslii xxypHan «Momnopoii ydenstit». Caiir — moluch.ru.

7.4.6. Hayunas snextponHas ouobauoreka «KubdepJlenunkay. Caitt — https://cyberleninka.ru

8. HHOOPMALMOHHOE OBECIHEYEHUE JUCHUIIJIMHBI

Y4eOHbI Tporiece Mo JUCIHHUILIMNHE 00eCreYeH HEeOOXOJWMBIM KOMIUICKTOM JIMIICH3MOHHOTO U
CBOOOJHO pacCHpOCTPaHSEMOro MPOrPaMMHOTO OOecledeHusl, B TOM YHCIE OTEUECTBEHHOTO
IPOM3BOJICTBA (COCTaB MO AUCHUILIMHE onpeneneH B Hactosmed PII/] u momiexxutr oGHOBIIEHUIO
pU HEOOXOTUMOCTH).

8.1 Ilepeyenb HHPOPMALMOHHBIX CIPABOYHBIX CHCTEM
[lepeueHp MPOrpaMMHBIX MPOAYKTOB, HCIHOJB3YEMBIX IPU MPOBEACHUM pPA3JINYHBIX BUJOB
3aHATHUH 10 TUCHUIUIMHE (OTKPBITHIM 10CTYI):
1. Hayunas onexktponHas Oubmuoreka E-LIBRARY.ru. — Pexum  gocryna:
http://elibrary.ru/defaultx.asp
2. DnexTpoHHas OuOnmoTeyHast cuctema [10BOKCKOTO TOCYAAPCTBEHHOTO YHHBEPCHUTETA
cepBuca [DIeKTpoHHBIH pecypc]. — Pexum nocryma:http://elib.tolgas.ru./ - 3arm. ¢
DKpaHa.
3. DnexTpoHHO-OMOIMOTeUHas cucTtemMa Znanium.com [DeKTpoHHBIN pecypc]. - Pexum
nocryma:http://znanium.com/. — 3aru. ¢ skpaHa.
4. OrtkpeITOe 00pa3oBaHKe [ DICKTPOHHBIN pecypc]. - Pexxum goctyna: https://openedu.ru/.
- 3ari ¢ ’KpaHa.
5. basbr nannbix Bceepoccuiickoro MHCTUTYTa HaydyHOW W TEXHHUYECKOM MHbopMamu
(BUHUTU PAH) no ecrecTBEHHBIM, TOYHBIM U TEXHUYECKUM HayKaM DJIEKTPOHHBIN
6. VYHuBepcurerckas nHpopmanmoHHas cucrema Poccus [DnekTpoHHblit pecypc]. - Pexum
nocryma: http://uisrussia.msu.ru/. — 3ari. ¢ 3kpaHa.
7. @enepanbHblil mopran. Poccuiickoe oOpa3oBanue [DnekTpoHHBIH pecypc]. - Pexum
nocryma:_http://www.edu.ru/ — 3ari. ¢ sxpana.
8. Poccuiickuii oOpa3oBaTenbHBIA MOpTan [DIEKTPOHHBIM pecypc]. - Pexum nocryma:
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http://www.school.edu.ru/default.asp — 3aru. ¢ sxpana.

9. «MmxuHEPUHD» [DIEKTPOHHBIN pecypc]. - Pexxum mocrtyma:_http://www.enginrussia.ru
— 3ary. ¢ ’KpaHa.

10. YHuBepCUTETCKHE CETH 3HAHUM [DJIeKTpOHHBIH pecypc]. - Pexum mgoctyma:
http://www.unicor.ru — 3arJ. ¢ 3KpaHa.

11. denepanpHbIil 00pa3oBaTeNbHBIN MOpTal. MHXeHepHOEe 00pa3oBaHUE [DJIEKTPOHHBIM
pecypc]. - Pexxum mocryma:_http://www.techno.edu.ru — 3ari. ¢ skpana.

12. loptan [jist CTYyIEHTOB [UIsl TMOMCKAa HHQPOpPMAIMHM [0 H3y4aeMbIM JUCHUILIMHAM
[DnexTponHbIii pecypc]. - Pexxum qoctymna:_http://www.twirpx.com — 3ari. ¢ 3KpaHa.

13. ObpazoBarenbHbIi MaTEMAaTUYECKUM CAaWT [DJIEKTpOHHBIN pecypc]. - Pexxum moctyma:
WWW.exponenta.ru — 3ari. ¢ skpaHa.

14. Tlopran «MeTtamrypr» [DnexTpoHHbIA pecypc]. - Pexum JlocTyna:
www.bestmetallurg.narod.ru — 3aru. ¢ skpana.

Tabmuua 7 — Ilepedenp A7IeKTPOHHBIX OMOIMOTEYHBIX CUCTEM

Ne | HammenoBanue DbC Ccplika k 9BC

1 KoncynpTant http://www.studentlibrary.ru/
CTyJIEHTa

2 Jlanp https://e.lanbook.com/

3 IOpaiirt https://biblio-online.ru/

4 TNT-ebook https://www.tnt-ebook.ru/

8.2 [IlepevyeHb JIMIIEH3NOHHOTO W CBOOOJHO PACHPOCTPAHSIEMOT0 MNPOrPAMMHOIO
obecrieyeHHsl, B TOM 4YHcJe OT€YECTBEHHOr0 NMPOM3BOJACTBA HEOOXOAUMOIO IJs OCBOEHUS
JAMCIUTTHHBI

B rtabnume 8 ykazaH mepedeHb JIMIICH3MOHHOTO W CBOOOJHO PAacCHpOCTPaHIEMOTrO
IPOrPaMMHOT0 00ECIICUEHHSI, B TOM YHCJIC OTCUYSCTBEHHOTO MIPOU3BOICTRA.

Ta6muia 8 — IIporpamMmMmHoOe obecrieueHne

IIporpamMmmHoe oGecneyeHne, HCMOaAb3yeMoe B IIporpammHoe o6ecnieuenne cBOOOTHOTO
YHHMBEPCUTETE HA JOTOBOPHON OCHOBE pacnpocTpaHeHus

Microsoft Windows 7 (mommucka MSDN 4689, | Adobe Acrobat Reader (FreeWare)
noxamucka DreamSparkPremium, morosop Ne Tr113003 | https://acrobat.adobe.com/ru/ru/acrobat/pdf-reader.html
ot 25.09.14)

Microsoft Office Professional Plus 2007 (yumensust Ne OpenOffice (FreeWare) https://www.openoffice.org/ru/
42470655)

8.3 IlepeyeHb coOBpeMeHHBIX NPO(eCCHOHAIbHBIX 0a3 JaHHBIX H HHQOPMALUOHHBIX
CIIPaBOYHBIX CHCTEM

B tabmuue 9 yka3zaH nepeyeHb NpoQecCHOHATIBHBIX 0a3 AAHHBIX U MH(OPMAIIMOHHBIX
CIPaBOYHBIX CHCTEM, K KOTOPBIM OOecredeH AOCTyN (yAaJeHHBIH nocTym). /laHHBIA mepedeHb
HOJUIEXUT OOHOBIIEHHIO B cOOTBeTCTBUU ¢ TpeboBanusimMu GI'OC BO.

B nanHoM pa3zgene MoryT ObITh IPHUBEAEHBI pecypchbl (CCBUIKM Ha CAlThl), HA KOTOPBIX
MOYKHO HAMTH TOJNE3HYIO A Kypca MHGPOpMAalMiO, B T.Y. CTAaTUCTUYECKUE WIIM CIIPABOYHBIE
JaHHbIE, y4eOHbIe MaTepHalIbl, OHJIAWH KypPCHI U T.JI.

Ta6muma 9 — [lepedeHs COBpeMEHHBIX MTPOPECCHOHAIBHBIX 0a3 TaHHBIX M HH(POPMAIIMOHHBIX
CIIPaBOYHBIX CUCTEM

Ne HaumenoBanue npogeccuoHaaibHoi 0a3bl HocTyn K pecypcey (yaaJleHHbII

JAHHBIX, HHPOPMALIMOHHO-CIIPABOYHOI CHCTEMBbI AOCTYN € YKa3aHHeM

CCHLIKH/I0CTYH U3 JIOKAJBHOM
CeTH YHMBEPCHUTETA)
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1 2 3

1 basa  gaHHBIX  CcTAaHZApTOB W PErVIAaMCHTOB https://www.gost.ru/portal/gost
POCCTAHIAPT /[home/standarts
ba3sl nagueix HarmmoHaapHOTO COBETA IO OLIEHOYHOMU

2 http://www.ncva.ru
JEATENLHOCTH
CnpaBouHas IIpaBoOBas cucreMa .

3 JIOCTYT U3 JIOKAJIBHOM CETH
«Koncynprantllirocy
HudbopManinoHHO-CTIIpaBOYHAS cucreMa .

4 JIOCTYT U3 JIOKAJIBHOM CETH
«Texakcepr»

9. OBPA3OBATEJIBHBIE PECYPCHI JJIs1 UTHBAJIMAOB U JIUL C OB3

B Ttabmune 10 ykazan mnepeueHb 0Opa30BaTENBHBIX PECYPCOB, HMMEIOMMX (OPMBI,
aJlalTHPOBaHHBIE K OTPAaHWYCHUSM HX 3[I0POBBS, @ TAK)KE CBEACHUS O HAIWYMU CIICHHATIBHBIX
TEXHHUYECKHX CPEICTB OOYyYeHHs KOJUICKTUBHOTO W WHIMBHIYaJIbHOTO TOJb30BaHus. [lpu
3all0JTHEHUH TaOJMIBI MOXKET OBITh HMCIOJb30BaHAa HMH(pOpMAaNus, pa3MEIleHHas B IIO/pa3Jelie
«doctynnast cpepa» cnenuanusupoBaHHoro pasnena caira HITY  «Csenmenus 00
oOpa3oBaTelbHOM opranu3anum» https://www.nntu.ru/sveden/

Tabmuna 10 - Ob6pa3oBaTenbHbIE pecypchl 1 nHBanuA0B u ui ¢ OB3

Ne Ilepeyenb o0pa3oBaTeIbLHBIX CaeleHNsl 0 HAJTHYUM CHIEIUATBHBIX
pecypcoB, NpUCNOCO0IeHHBIX I TeXHUYECKHX CPeCTB 00y4eHust
HCII0JIb30BAHMS HHBAJTHIAMM U KOJIJIEKTUBHOT'0 ¥ HHAMBHUAYAJIbHOIO
aunnamu ¢ OB3 0Jb30BaHUs
1 2 3
1 OBbC «KoHCYyIbTaHT CTyIEHTa» 03BYYKa KHHT ¥ yBeJIM4eHue mpudra
2 IBC Hart» S ———
)
TEKCTHI KHUT U MEHIO HaBUTAllUU
3 OBbC «Opaii» BepcHs 171 CIaO0BUISITNX

AnantupoBaHHble — oOpasoBarenbHble  mporpammbl  (AOII) B oOpa3oBarenbHOI
OpraHu3alliil HE PEaTu3yl0TCs B CBS3M C OTCYTCTBHEM B KOHTHHIEHTE OOYYarOIIUXCS JIUI[ C
OTpaHUYEHHBIMH BO3MOXKHOCTSAMHU 370poBbsi (OB3), kenarommux obydarbest mo AOIL. CormacHo
®enepanibHoMy  3akoHy 00 oOpazoBanun 273-®3 or 29.12.2012 1. cr. 79, n.8
"IIpoeccuonanbHoe o0ydeHne u mpodeccHuoHalbHOe 00pa3oBaHHWE OOy4arolmUXcs C
OTPaHUYECHHBIMH BO3MOYKHOCTSIMH 37IOPOBBSI OCYIIECTBIISIFOTCSI Ha OCHOBE OO0pa3oBaTEIbHBIX
nporpaMM, aganTHPOBAHHBIX MPH HEOOXOTUMOCTH NJsi OOY4YeHHs yKa3aHHBIX OOydJarommxcs'.
AOII pa3zpabarbIBaeTcs 110 Ka)KJ0W HANpaBJIE€HHOCTH MPU HAJIMYUU 3asBICHUNA OT 00ydaromuxcs,
ABISAIOIIMXCS WHBaNuAaMu Wi jumamu ¢ OB3 W u3bABUBIIUMX KelaHWe 00 OOydeHHH II0
JTAHHOMY THITY 00pa30BaTeIbHBIX IPOTPAMM.

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE, HEOBXOAUMOE J1JIs1
OCYHIECTBJIEHUSA OBPA3OBATEJIBHOTI'O ITPOLECCA IO JUCIUIIJIMHE

VYueOHble ayAMTOpUU JUIS TPOBEACHHUS 3aHATUH 1O JUCLHUIUIMHE, OCHAIICHBI
000py/I0BaHNEM U TEXHUYECKHMH CpPeICTBaMU 00yUeHuUs
B Tabnuue 11 nepeunciiensr:
- ydeOHble ayTUTOPUH Ul MPOBEACHUS y4eOHBIX 3aHSTHUN, OCHAIEHHblE O0OpYIOBAaHUEM U
TEXHUYECKUMU CPEACTBAMH 00yUEHUS;
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- MNOMCIICHHUA JIA CaMOCTOSTEILHOM paGOTbI 06yqafomnxc;1, KOTOPLIC NOJIKHBI OCHAIICHBI

KOMHBI-OTGpHOﬁ TEXHHKON C BO3MOKHOCTBIO INOAKIIIOYCHUS K CCTH

«nTepHeT» u

obecrnieueHreM JOCTYIa B AICKTPOHHYIO. HH(YOpMAaMOHHO-00pa3oBaTenbhyo cpeny HI'TY.

Tabmuma 11 — OcHameHHOCTh ayTMTOPUH ¥ IOMEIICHUHN JJII CAMOCTOSTEIIEHON paOOThI

CTYACHTOB 110 JUCIUIIJINHE

Ne HanmenoBanue aynuropuii u OcHalmeHHOCTh ayIUTOPHit IlepevyeHs TUEH3HOHHOTO
NOMeleHUH 1JIs1 NOMeEIIeHUH U MoMeleHu i 115 NpPOrpaMMHOro odecreyeHus.
CaMOCTOSITEIbHOI PadoThI CaMOCTOSTEIbHOI padoThl PexBU3MTHI NOATBEPKIAIOLIETO
JOKYMEHTa
1 Yueonasn ayquropus Ne 1153 | 1. [locka mMenoBasi; Microsoft Windows 10
yue6Horo kopmyca Ne 1 2. DKpaH HaCTCHHBIH; P7 office( C/u 5260001439)
3. Mynerumenniiabiii  mpoekrop | Dr.Web (c/u ZNFC-CR5D-5U3U-
(BenQ); JKGP ot 20.05.2024  nmo
4. TlepeHOCHO#T HOYTOYK 30.05.2025)
5. Pabouyee mecto mpemnogaBatens | Adobe Acrobat Reader DC-Russian
6. Pabouee mecro crymenrta - 12
Yel.
2 1333(1) OCHaIllEHHOCTb
JlabopaTtopuss  «TepMHUUecKol | CreIMaTU3NPOBAHHON MEOCNbI0 |
00paboTKH METAJIOBY», | TEXHUYECKUMH CPEICTBAMH:
yuaeOHoro kopiryca Ne 1 *  DNeKTpomeYb CONPOTHBICHUS
KaMepHast nmabopaTopHas
CHOJI-1,6.2,5.1/9-114
*  Muxkpockon
crepeockonuyeckuit MBC-10.
*  Muxkpockon MUM-7
*  Becn n1a00paTOPHBIC
aHanmuTH4deckue Monenu BJIA-
200r-M
* Ilpubop yHMBepcaJbHBIH s
N3MEpEeHUS TBEPAOCTH
metaoB H crnasoB UT5010
*  IIpubop ULt N3MEpeHHUs
TBEPAOCTH 1o MeToxy
Pokgena TP 5006
*  IIpubop ULt N3MEpeHNns
TBEPAOCTH o METOZY
Poxsemia TK-2.
e Ilapter — 11 mT.
Cryn —22mt
3 1333(3) OcHaIIeHHOCTh
JlaGopatopust CHEIUATM3UPOBAHHON MeOeIbl0 |
«MeramtorpadpuuecKux TEXHUYECKUMHU CPE/ICTBAMHU:
HUCCIIEIOBAHUI, yaebHoro | *  Mukpockon "Ansramu MET
kopimyca Ne 1 1c"
*  Kamepa Anbramu
UCMOS03100KPA
Becwl ananmutnueckue tumna AJ[B-
200 2 k1.
11. METOANYECKHUE PEKOMEHJIALIUU OBYUYAIOLIIUMCSA ITO OCBOEHHIO

JTUCIATITAHBI

11.1 O0mue MeToaMYeCKHE PEKOMEHIAIUM 1JIsl 00y4AIIUXCS MO0 OCBOCHHI) THCIUNIHHBI,
oOpa3oBaTe/ibHbIE TEXHOJIOTUH

Juciuninna

peanusyercs

MmocpcaACTBOM

IMPOBCACHU A

KOHTAKTHOM  paboTel €

obyJaronuMucs (BKJIIOYasi MPOBECHNE TEKYIIETO KOHTPOJISA YCIIEBAEMOCTH), CAMOCTOSTEIHHOM
paboThl 00YUYAIOIINXCS ¥ IPOMEKYTOYHOHN aTTeCTaIUH.
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[IperonaBanrie  IUCHMIUIMHBI ~ BEAETCS €  NPUMEHEHHEM  CJICAYIOIIUX  BHJIOB
00pa30BaTENbHBIX TEXHOIOTHIA:

— UHTEPaKTHBHbIC TEXHOJIOTHH;

— pa300p KOHKPETHBIX CUTYaIUi.

[lpn npenomaBanuy AUCHUIUIMHBL «Teopus TEpPMHUYECKOH M XHMHKO-TEPMHYECKOM
00pabOTKU», HCHOIB3YIOTCS COBpPEMEHHbIE 00pa3oBaTeNbHbIE TEXHOJIOIMH, MO3BOJISIOIINE
NOBBICUTh AKTUBHOCTh CTYAEHTOB IIPM OCBOCHMHM MaTepuaja Kypca W HPEJOCTaBUTh UM
BO3MOXHOCTH 3()()eKTUBHO PEeaTn30BaATh YAChl CAMOCTOSTEILHONU PaOOTHI.

Ha nexnusx, NpakTUYeCKUX 3aHATHAX PEATM3YyIOTCS HHTEPAaKTHBHBIE TEXHOJIOTHUH,
IPUBETCTBYIOTCSI BOIIPOCHI U O0CYKJICHHS, UCIIOIB3YETCs JIMYHOCTHO-OPUEHTUPOBAHHBIHN MOAXO/,
TEXHOJOTUSI PabOTHl B MaJbIX TPYIMIAX, YTO IO3BOJSET CTYAEHTaM HPOSIBUTH CeOsl, IMOIYyYUTh
HaBBIKM CaMOCTOSTEIILHOTO N3YUEHUS MaTepraa, BBIPOBHATh YPOBEHb 3HAHHIA B TPYIIIIE.

Bce Bompochl, BO3HHUKIIME TPU CAMOCTOSATENBLHON pPaboOTe Haja JOMAIIHUM 3a/aHHEM,
nopoOHO pa3OMPaIOTCs HA MPAKTHYECKUX 3aHATHAX U JIEKIUAX. [IpoBOASTCS MHANBUIYAIBHBIC U
IPYNIOBbIE KOHCYJIBTAllMM C HCIIOJIB30BAaHMEM, KaK BCTpEUY CTYACHTAMH, TaK U COBPEMEHHBIX
UH(POPMALIMOHHBIX TEXHOJIOTUI: 3nekTpoHHas nmouta, SKYPE.

Wuunumnpyercss akTHBHOCTh CTYAEHTOB, MOOLIPSETCS 3a/JaHHE JIIOOBIX BOIPOCOB IO
MatepHuany, NpPaKTUKYeTCs WHAWBUAYAJIbHBI OTBET HAa BONPOCH CTYIEHTA, PEKOMEHIYIOTCS
METOJIbl YCIEUIHOTO CaMOCTOSITENIFHOTO YCBOSHHMS Marepuana B 3aBHCHMOCTH OT YPOBHS €ro
0a30B0Oi1 MOATOTOBKH.

[TpomesxyTouHasi aTTecTanusi MPOBOJAMTCS B 5 ceMmecTpe B (opMe 3adeTa C Y4eToM
TEKYIIEH ycrieBaeMocTH, B 6 cemecTpe — B popMe IK3aMeHa.

Meroauueckue yka3aHus s 3aHATUH JIGKIIMOHHOTO TUIA, [0 OCBOCHUIO JUCIMIUIMHBI Ha
7a00paTOPHBIX M TPAKTUYECKUX 3aHATHSAX M IO CaMOCTOATENbHON paboTe HaxomsTcs B
OLICHOYHBIX MaTepuajax Mo JUCHUIUIMHE «Teopuss TepMHYECKOH M XHUMHUKO-TEPMUYECKON
00paboTKM», KOTOpBIE XpaHATCS Ha Kadenpe «MarepuanaoBeAeHHE, TEXHOJIOTUH MAaTEPUAIOB H
TepMHYecKas 00paboTKa METAIIIOB.

12. OUEHOYHBIE CPEJACTBA JJIs1 KOHTPOJISAI OCBOEHUSA U CIHUIIJINHbBI

12.1TunoBbie KOHTPOJIbHbIE 3aJaHUSI WJIM HHbIe MATEepHAJIbl, HEOOXOAUMBIE /UI1 OLEHKH
3HAHUI, YMEHHH, HABBIKOB U (MJIM) ONBITA B X0/I€¢ TEKYLIEr0 KOHTPOJISl YCIIeBAeMOCTH

Jl1s TeKymero KOHTposIst 3HaHUHM CTYIEHTOB 10 JUCLMILIMHE IPOBOAUTCS KOMILJIEKCHAS OLIEHKA
3HAHMI, BKIIFOYAIOIIAs:

—  KypcoBas pa0oTa;

—  PELICHUE MHAUBUAYAJIBHBIX IIPAKTUYECKUX 3aJaHUi 110 pasaesiaM Kypca,

—  pelIeHue Keic-3aaay;

—  3a4er;

—  DK3aMEH.

Tunosele 3amaHus 10 KaXIOMY BHUIY TEKYIIEro KOHTPOJIA IPEACTABICHBI B OLCHOYHBIX
MaTepuanax mno aucuumiauHe «Teopust TepMUYecKOW M XHUMHUKO-TEPMUYECKOM 00pabOTKM»,
KOTOpbIe XpaHsTca Ha Kadeape «MarepuanoBeieHne, TEXHOJIOTHH MaTepHaloB U TepMUYecKas
00paboTKa METAIIOBY.
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